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[Chapter 23, Stat, ut L.. 1895.1

l-VN ACT Providing for the public printinj? and binding and the distribution of public

documents.]

Section 73, paragraph 2:

The Annual Kei)ort of the Secretary of Agriculture shall hereafter be sub-

mitted and printed in two parts, as follows: Part One, which shall contain

I)urely business and executive matter which it is necessary for the Secretaiy to

submit to the President and Congress; Part Two, which shall contain such

reports from the different Bureaus and Divisions, and such iHii>ers prepared by
their special agents, accompanied 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 Depart-

ment for their information. There shall be printed of Part One, one thousand

copies for the Senate, two thousand copies for the House, and three thousand

copies for the Dei)artment 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 Department of Agriculture, the illustrations for the same to

be executed under the suiiervisiou of the Public Printer, in accordance with

directions of the Joint Committee on Printing, suid illustrations to be subject

to the approval of the Secretary of Agritulture; 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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Aside from the Report of tlie Secretary, the Yearbook of tlic Depart-

ment of A«^iciiltiire for 1911 comprises (1) 31 articles, contributed by

the various branches of the Dei)artment and averaging 13 pages;

(2) a statistical Appendix of 194 pages; and (3) an Index of 32 pages

—

the volume aggregating 730 pages. The articles are illustrated by 20

text figures and 67 full-page illustrations, of which 9 are colored.

Although 10 pages in excess of the Yearbook for 1910, this volume

is in reality smaller and weighs less, because in most instances the

full-page illustrations are printed on both sides of the sheet. This

feature is an innovation introduced with a view to economy, and it

is believed that the illustrations are as satisfactory as when printed

in the old way.

The articles included in the Yearbook have not been published

elsewhere. This explanation is given for the reason that there is an

impression that the volume is a compilation of bulletins and circulars

issued during the year. Such, however, has never been the case, as

it has always been the policy of the Secretary to use as Yearbook
articles only absolutely new matter having a permanent value, giving

preference to accounts of work undertaken and results achieved. The
articles are usually reprinted in separate form after the Yearbook is

issued. This gives them a wider distribution and enables the Depart-

ment to give applicants the specific information they desire, when it

is impossible to supply the entire volume. As a matter of fact, the

department's allotment of the Yearbook is distributed principally to

its voluntary correspondents, in consequence^ of which it is necessary

to refer miscellaneous applicants to Members of Congress, to whom
470,000 copies are by law allotted. The edition of the Yearbook
authorized by law is 500,000, so that in the 18 years during which it

has been issued 9,000,000 copies have been printed and distributed,

prmcipally to farmers in every section of the country.

The frontispiece to this volume is a portrait of the late Dr. S. A.

Knapp, who died during the year, and whose distinguished services

in behalf of the people justify this tribute to his memory. A brief

article describing the work of Dr. Knapp is contributed by the Chief

of the Bureau of Plant Industry.

The latest figures in regard to the production and value of the

principal agricultural crops and the number and value of farm animals,

3
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together with tables of exports and imports, are ^iveri in the Appendix,

which has been carefully compiled by the Bureau of Statistics with

the view to bein*^ helpful to all ill search of information on these

subjects.

Of timely interest are the summary tables taken from the agricul-

tural returns of the Thirteenth Census. These fifjjures refer to number,

area, and value of farms; value of farm buildin<^s und live stock;

farm expenses, classified under labor, feed, and fertilizer; mortj^ages;

and nativity of farmers.

The figures relating to the i)roductioii and farm value of the leading

crops in 1911 are of special interest, because crops were relatively

small tind values relatively high. In 1911 the corn crop declined in

quantity 355,000,000 bushels, compared with 1910, but the value

increased $180,000,000, owing to higher farm prices. Oats, barley, and

I)otatoes also were less in quantity but greater in farm value in 1911

than the year before. The wheat crop showed but slight change,

iklthough the quantity fell off 2 per cent and the value also was less

in 1911 than in 1910 by about 1 per cent. The hay crop was nearly

14,000,000 tons short, compared with 1910, and in spite of prices

being about one-fifth higher than the year before the total farm value

of the crop declined more than $50,000,000.

Inquiry has sometimes been made why the list of publications

issued during the year is not included in the Yearbook. To include

such a list would involve duplication, since, in compliance with a

specific provision of law, a report of the documents of all kinds issued

and distributed by this department is made annually to Congress.

Applicants, however, can always secure lists of available publications

by wi'iting to the department, and wdl be supplied with such publica-

tions as they may select, so long as copies are available for distribution.

In general, this volume agrees in form and style with its prede-

cessors, and it is hoped that it may equal them in value and popularity.

Jos. A. Arnold,
Department Editor.

U. S. Department of Agriculture,
^Vaslington, D. C, April ^4, 1912.
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Mr. President:

I respectfully present my Fifteenth Annual Keport, covering the

"work of the Department of Agriculture for the year 1911.

BRIEF COMMENTS.

When the cattle-fever tick is destroyed in the Southern States the

country will get much more meat from that section and the producing

of it will build up the farms there.

The hog-cholera serum developed in this department is successful

where it is properly made and applied.

Would it be asking too much of our universities to have them

educate more plant pathologists and road engineers?

Every country in the world that has diseased plants that can not

be sold at home can ship them to us. This results in great loss. The
chestnut disease here is an illustration.

After years of experimentation Ave find we can grow Egyptian
cotton in southern California and bulbs in the State of Washington.

The finest dates from the Sahara Desert succeed in our Southwest.

No seed is sent out from this department without being tested for

germination condition.

The schools want more of our publications than we have to give

them.

Seven hundred and fifty million dollars is the best estimate for

poultry products this year.

The day is not far distant when we will cease to import potash.

A serious pest in the South is the crayfish ; carbon bisulpliid is a

sure remedy.
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We are sending explorers to the ends of the earth for new plants

—

and getting tlieni.

The phosphates are abundant in our country for ail possible uses.

Florida, Kentucky, Tennessee, and Idaho may be mentioned as

depositories.

If good roads from the producer to the consumer were general, the

benefits to both would be considerable.

When a foreign insect invades, our scientists seek its enemy where

it came from. The natural enemy of the boll weevil was an ant that

could not endure our winters, but the native ant is getting busy.

The experiment stations of the several States are doing better

work each succeeding year; the scientists are maturing and the peo-

ple are appreciating.

The object lesson in agriculture is the best teacher ; we had 60,000

of them at work last year.

Six hundred thousand short tons of beet sugar were made last

year in G7 factories. There is an estimated world's shortage of

1,600,000 long tons of sugar this year.

The consumer pays a dollar for food ; the farmer gets less than

fifty cents for it. Who gets the rest?

All Government agencies that conserve public health should be

grouped together in one bureau.

The Department of Agriculture has had success in the Southern

States through object lessons in the fields, where the best southern

farmers in their counties were the instructors. This method should

be organized in all the States along lines of greatest necessity.

Our systems of renting land are faulty and result in soil robbing

;

where the renter can not provide domestic animals, the owner
should arrange to furnish them so that rotation of crops may be had,

and hay and grains may be fed on the farm.

Irrigation will bring maximum crops while the land is new and

full of plant food; but, where the crops are sold year by year, irri-

gation will not of itself assure good results.

Alaska will some day provide farmers in lower latitudes with

grain seeds superior to what they can grow at home.

The corn crop is moving northward by seed selection.

The southern farm boy is showing the way to grow more of all

crops on an acre.

Educate the farmer's boy toward a more valuable life on the farm.

Uplift the farm home through the education of the farmer's

daughter toward greater usefulness and attractiveness in the farm
home.
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Save all the liquid fertilizers on the farm, in cisterns, to be applied

where cr()i)s are to <2;i-()W ; this will recover the greatest farm waste of

our times.

There is great ])r()mise in tlu' fact that whole classes of graduates

of agricultural colleges go back to the farms, having learned how to

make them profitable.

Our foresters are learning by experiments how to reforest 30,000

acres in a year; ten times as much must be planted annually to cover

all the bare acres in a generation. It will be done.

There should be publicity regarding the cold storage of foods,

through monthly reports to some Federal authority that would give

them to the press, to the end that the people might know to what
extent foods were being withdrawn from consumption.

CROP RESULTS.

ADVERSE CLIMATIC CONDITIONS.

EXCEEDING ALL RECOKDS.

The climatic conditions of the early part of the growing season

of 1911 were adverse to agriculture throughout the country east of

the Rocky Mountains in a degree that exceeds all records. The
assertion has been made that this country is so large in extent and
has such a varied climate, soil, and crops that no nation-wide calam-

ity can befall its farmers from natural causes. An extreme test of

the truth of this assertion was made this year.

From early in May until July was well advanced, a period of

about 60 days, a series of hot waves of marked severity so early in

the summer followed one another in rapid succession over nearly

the entire regions of the Mississippi Valley and the Atlantic coast.

Short periods of more moderate weather occurred locally at inter-

vals, giving some relief, but, it is stated by the Weather Bureau, it is

probable that during no previous similar period of 60 days has the

temperature been so continuously and largely above the average

over so extensive a region in the last half century.

Deficient rainfall made this continuous heat effective against crop

production. From January to June the rainfall in Minnesota, Iowa,

and Missouri was 19.7 per cent below the normal; it was 25.4 per

cent below in North Dakota, South Dakota, Nebraska, and Kansas;
27.8 per cent below in New England; 12.4 per cent below in New
York, New Jersey, and Pennsylvania. In the South Central States

east of the Mississippi River the deficiency of rainfall from January
to June was 10.3 per cent; west of that river, 21.6 per cent; and in

the Pacific Northwest, 21.2 per cent.



12 YEARB(KJK OF TilK DKPARTMKN i OF ACiKlCin/niRF.

This combination of drought and heat was tlie severest test to

>vhich the crops of the immense area covered have been subjected

during the many years covered by records.

Yet 1911 is not a lean year. Enough has been produced i^)l• the

national needs, and there will be a surplus.

COMPARISON UNFAVORABLE TO 1911.

CROP PRODUCTION.

Most of the crops of li)ll, as far as their production is ascertained,

compare unfavorably with the average production of the preceding

tive years. Cotton is the most conspicuous exception. If the com-

mercial expectations of the size of this crop are realized, it will be

one-quarter larger than the five-year average, and also the largest

cotton crop ever grown.

The sugar-beet crop is much above the average production of the

previous five years, and is the largest ever grown, while rice and

buckwheat are considerably above.

All other crops are below the five-year average in production, hay

being the most prominent one in percentage of deficiency.

VALUE OF WEALTH PRODUCED.

For the first time in many years the total value of farm products

has declined from that of the preceding year. The estimate for 1911

is based on the census items and is $8,417,000,000, or $277,000,000

under the total for 1910. The loss is chargeable to the general classes

of animal products and animals sold and slaughtered. Dairy cows

are the only farm animals for which increase of price is indicated.

Eggs, wool, butter, and poultry have likewise suffered in farm price

during the year. In consequence of the decline of prices of farm

animals and their products, this group is estimated as having pro-

duced a value of $2,913,000,000 in 1911, or $321,000,000 below the

amount for 1910.

On the other hand, the crops are worth more than those of 1910,

the estimate of farm value being $5,504,000,000, a gain of $44,000,000

over 1910. Farm prices of all crops are higher than for 1910, except

for cotton, cotton seed, and flaxseed, and this general fact, notwith-

standing the other general fact that production was low, makes about

10 crops of 1911 the most valuable ones of the same kinds that the

farms of this country have ever produced.

If the census value of farm products for 1899 is represented by

100, the relative standing of subsequent years can be readily per-

ceived if they also are represented by index numbers. After 1899

the total value of farm products increased yearly about 5 to 7 in the

index number for six years, ending with 1905. For 1906 the in-
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crease was 10, for 1907 it was 15, for 1900 it was 10, for 1910 the

increase was less than 2, and for this year there is a loss of in

the index number. At the end of six years after 1899, or the year

190;"), the index number liad risen from 100 to 133; in five years more
it mounted to 183; and the highest point reached is 181.3 for 1910.

The number for 1911 is 178.4. The progression was broken by this

year, so that two other years, 1909 and 1910, exceed 1911 in the value

of the wealth produced on farms.

Little is known of the total agricultural wealth production of

foreign countries, but tlie little that is known afl'ords interesting

comparisons. A rough but official estimate of the value of the wealth

produced by agriculture in Italy in 1910, a year of large production,

is $1,351,000,000. Official returns of the production in Japan, aver-

aged for the three years 1905-1907, give an annual value of a little

more than $613,000,000. The official yearbook of the Commonwealth
of Australia reports for 1908 a value of $484,000,000. According to

the Canadian census of 1901 the value of the farm products of the

foregoing year was $363,000,000; the census of 1911 has not yet pub-

lished the corresponding figures for 1910, but the annual official re-

port of agriculture indicates a present production valued at about

$900,000,000.

CHIEF CROPS.

In the statement that follows concerning the crop quantities and
values for 1911 no figures should be accepted as anticipating the

final estimates of this department, to be made later. Only approxi-

mations can be adopted, such as could be made by any competent

person outside of this department. All values are for products at

the farm, unless otherwise stated, and in no item are values at the

produce or commercial exchange.

CORN.

With a value more than twice that of the cotton crop this year,

and but little less than the combined values of the cotton, wheat, and
oats crops, corn is by far the leading crop as a wealth producer. The
estimate of 2,776,000,000 bushels indicates a production that has been

exceeded in only two years, but it is a little under the average for the

preceding five years.

The farm price of corn is now higher than it has been since the

records of the department began in 1866, except in 1883, and this

establishes a total value for the crop that reaches $1,700,000,000 and
breaks the record.

So preeminently is corn the leading crop of this country that about

three-quarters of the world's crop is grown here. For the five years

1905-1909 the percentage is 76.2.
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While the exports of corn as such from this country are sniali when
comparison is made with the size of the crop, they averaged 07,400,000

bushels during the five years 190G-1910, and constitute one-third of

the world's exports of com.

This crop has secured a greater importance in national economy
because of the multiplication of its uses. Formerly a feed for ani-

mals and as meal or hominy a food for man, it is now made into

varied food products and finds numerous industrial uses, largely due

to the work of the chemist.

COTTON.

That a large crop may be worth less to the producers than a small

one is exemplified by the cotton crop of this year. Commonly sup-

posed to be the largest one ever grown, this crop has reached a price

that is 5 cents a pound of lint below that of last year, when the crop

was much less in quantity, and for the same reason the price of seed

has declined. Apparently, the value of the fiber and seed of this

year's crop will not exceed $775,000,000, an amount that is below that

of tw^o former crops, although above the average of the preceding

five years.

There is no crop that this country produces that excites such world-

wide interest as cotton, for the reason that the crop of the United

States is about three-fifths of the world's production, contributes

two-thirds of the world's exports, and has a fiber of a sort that has

no direct competition in other countries.

It is raw cotton, much more than any other commodity, that makes
this country's export value loom large. This fiber contributes about

one-half of the value of agricultural exports, and more than a quar-

ter of that of all exports. During the fiscal year 1911, for the first

time in history, the value of the exported cotton not only passed

the half-billion mark, but reached the amount of $585,000,000, or

$148,000,000 more than the average of the five preceding years.

HAY.

The considerable failure of the hay crop has caused an increase of

farm price of only about $2.50 per ton over that of 1910. With a

production of only 47,000,000 tons this year, this crop is far below

the five-year average yield of 63,500,000 tons, and was exceeded by

the crop of 1884 and every year since 1888.

The farm value of this year's crop, however, is slightly above the

five-year average. In the case of some other kind of crop, three-

quarters of the usual production would cause a much greater relative

increase of price than is found in this crop, and the reasons why the

hay price has not responded in greater degree are probably the good
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and late fall pasturage and the existence of a great deal of roughage

to take the place of hay. The value of the crop is placed at a little

loss than $700,000,000, imd this is $50,000,000 more tlian tlie assumed

value of the cotton lint produced this year, and $100,000,000 more
than the value of the wheat crop. These comparisons emphasize the

importance of the hay crop, an importance that is not generally

recognized off the fann.

WHEAT.

Fourth in order of value is the wheat crop, worth about $600,000,000,

or a trifle below the five-year average and also below the value of the

wheat crop of three other years. The farm price of wheat per bushel

is a little above what it was last year, but is considerably below the

price of 1909.

In production, the wheat crop of this year is 5J per cent below the

five-year average, and has been exceeded by that of every year since

1897, except in five years. The estimate of the department places the

production at 656,000,000 bushels, an amount that would have been

much exceeded had the weather conditions been favorable.

This country produced one-fifth of the world's wheat crop during

the last five years, and contributed about one-eighth of the world's

exports.

OATS.

The oats crop is invariably fifth in order of value, and this year

is worth about $380,000,000, or 5 per cent more than the five-year

average. This amount has been perceptibly exceeded in only one

year. The farm price is about 10 cents a bushel higher than it was
last year, on account of the deficient production.

The yield of this crop is estimated to be 874,000,000 bushels, a low

amount caused by adverse weather. This was exceeded by the crop

of every year since 1901, except three years. The oats crop of 1909

and of 1910 was more than a billion bushels. About one-fourth of

the world's oats are grown in this country.

POTATOES.

The early prospect of an almost complete failure of the potato

crop was not fully realized and the crop was ascertained to be

282,000,000 bushels, a production that was exceeded in seven years,

and was 12 per cent below the five-year average.

Although the crop was about 90 per cent of the average production,

the farm price increased 20 cents a bushel, or to about 75 cents, with

the result that the total value of the crop is the highest of record,

and amounts to $213,000,000, or 14 per cent above the five-year

average.
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BAKLEY.

Barley is another crop deficient in production. Tlie 140,000,000

bushels of this year's crop are 12 per cent below the five-year avera<^e,

and also below the production of every year since 1005. But the

total value of the crop is about $125,000,000, and much above the

record value of 1907. This is because the farm price rose to about

85 cents a bushel, far above the price for every year since 1881, when
it was 82.3 cents, and, with the exception of that year, far above the

price for every year since 1874, when it was 86 cents. Since the

record of the farm price of barley began in this department in 18(JG

the price of this year's crop per bushel has been exceeded in only

three years.

TOBACCO.

The tobacco crop is 2 per cent under the five-year average in produc-

tion and 5.3 under in value. From 1906 to 1909 the farm price of

tobacco ranged from 10 to 10.3 cents a pound; in 1910 it was 9.3

cents; and for this year there is apparently an increase of a fraction

of a cent. Previous to 1906, when the 10-cent price was first reached

since 1887, there was a period during which there was a general com-
plaint among tobacco growers that the price was too low, if not

im profitable.

The crop of this year is estimated to be about 800,000,000 pounds,

worth about $76,000,000. The production has been larger in seven

years and the total value in two years.

The tobacco gTown in this country during the last five years is 31

per cent of the world's crop and supplied other countries with a

quantity that is 42.3 per cent of the world's exports of tobacco.

FLAXSEED.

The flaxseed crop of 22,000,000 bushels has a farm value of about

$47,000,000. The amount of the crop is 7^ per cent under the five-

year average, and the total value makes the extraordinar}^ compari-

son of 53 per cent above the five-year average. This is because the

fai-m price increased from $1.01 in 1906 to $1.53 in 1909, to $2.31 in

1910, and to about $2.17 in 1911. The production of this year has

been exceeded many times, but the total value has never been equaled.

RYE.

With the lowest production since 1901, except three years, the rye

crop of about 31,000,000 bushels is 5.4 per cent below the five-year

average. Its value, on the contrary, is the highest ever reached and
is 12.2 per cent above the five-year average. Its farm value of about

83 cents a bushel is the highest since 1868^ except 1881. The total

value is $26,000,000.
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SUGAR BEETS.

The su^ar-beet crop, which for sevenil years remained close to

ii;-20.00().()0() ill vnhic, has risen to more than $21,000,000 this year, an
increase of 2rU per cent above the five-year average and much above

the previous highest value. The production also is the largest and
is 23.7 per cent above the five-year average. To the establishment

and growth of this crop this department has directed some of its

best efforts.

HOPS.

No other crop exhibits such a high increase of value over the five-

year average as the hop crop does. It is 140 per cent. This is

because the price of hops, which has usually been 10 to 20 cents a

pound, has risen to about 38 cents. Consequently the total crop value

has become $15,500,000. The production, on the other hand, has

fallen off by 15 per cent in comparison with the five-year average and
has been exceeded many times.

Nearly one-fourth of the world's exports of hops go from this

country, and a little over one-fourth of the world's crop is produced
here.

RICE.

Rice is one of the five crops that have a production above the

five-year average, the percentage being 6.6. The amount, although a

little over 1,000.000,000 pounds, has been exceeded twice. The price

per barrel has been down until within a very few weeks, and it is

probable that the value of the crop, as finally determined, will be

larger than was expected.

BUCKAVHEAT. '

Buckwheat continues to show a disposition to reach its old-time

production after many years of decline. The crop of this year is

7.3 per cent above the five-year average and has been exceeded by only

two crops since the sixties. The total value is the largest since the

sixties and is above the five-year average by 13 per cent. The farm
price is about 72 cents a bushel, and in only one year since 1883,

namely, in 1908, has the price been higher.

TOTAL OF ALL CEREALS.

Notwithstanding the considerable differences among the cereals, a

comparison of the total of all of them this year with the five-year

average will be some sort of a measure of the year's performance in

agriculture. The bushels of cereals produced this year number
4,522,000,000. This is 3.4 per cent below the five-year average and,

20139°—YBK 1911 2
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wliile it indicates that tlie agricultural year of 1011 was below par,

it is far from indicating any degree of calamity. If the great cotton

crop be taken into account, the total crop production is below the

average in a less degree than the cereals suggest.

SUGAR.

Sugar making belongs to manufacturing and not to agriculture,

yet cane and beet production can best be treated through the sugar

made from them. The refined beet sugar made this year nearly

equals 600,000 short tons, the largest amount ever made by about

80,000 tons. This is about 24 per cent more than the five-year average.

The value has, of course, soared and amounts to about $90,000,000,

including value of pulp, the highest previous value being about

$1)0,000,000 for 1909. It is 81 per cent above the five-year average.

The cane-sugar production of 1911 is estimated to be about 380,000

short tons of raw sugar, or about 5J per cent above the five-year

average production, but yet an amount that has been exceeded several

years. The value is about $45,000,000, which is far above the highest

figure ever before reached and is 58 per cent over the five-year

average.

Both kinds of sugar combined, the production equals about 975,000

short tons, or about 85,000 tons more than the record production of

1909. The factor}^ value of this sugar and the beet pulp, which is used

for feeding purposes, is about $135,000,000, or about $41,000,000 more

than the value of the two kinds of sugar for 1909, the year next to

1911 in order of value.

SUMMARY OF COMPARISONS.

The year 1911 was a poor one for record-breaking crops, since the

list includes only cotton and sugar beets. In these cases, however,

the achievements are memorable, because of the great increases over

the production that was previously highest.

Apart from these two crops, not a crop reaches a place that is next

to the highest production of former years; corn and rice win third

place, and buckwheat third place since the sixties; the total of all

cereals occupies fifth place, and the other crops are farther down the

scale.

The tale is reversed when the values of the crops are considered.

The crops that have won first place make a formidable list in spite of

the fact that they had previous very high values to exceed. The list

is corn, barley, rye, buckwheat (since the sixties), potatoes, hops, flax-

seed, sugar beets (or beet sugar), and cane sugar. No other crop

reached second place in order of value in comparison with other years,

but the total value of all cereals and of all crops did. The crops that
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reach third phice arc liay, cotton, and tobacco. Wheat is fourth in

value, and has been exceeded in this respect intliree years.

The crops of this year compare with the average of the previous

five years more favorably than they do with single years when results

were highest. In the list of crops that had a })roduction above the

five-year average are cotton, rice, buckwheat, beet sugar, and cane

sugar.

In vahie of crops, the five-year average was overtopped by corn, cot-

ton, hay, oats, barley, potatoes, buckwheat, rye, flaxseed, hops, and

beet and cane sugar.

FOREIGN TRADE IN AGRICULTURAL PRODUCTS.

BALANCE IN FAVOR OF EXPORTS.

CAUSED BY THE COTTON SURPLUS.

The large surplus of value of exports of domestic agricultural

products over the value of imports of agricultural products, which

has been the result of this country''s foreign trade for many years,

seemed to be threatened by the declining surpluses of 1909 and 1910

;

and by the same cause the balance of trade in favor of exports of

all commodities, agricultural and otherwise, was threatened with ex-

tinction unless manufactures were exported in values large enough to

prevent. In the fiscal year 1908 the balance in favor of this country

was $488,000,000 in agricultural products; the next year it was $274,-

000,000; in 1910 the balance fell to $198,000,000. During the same

years the balance in the trade of commodities other than agricultural

in favor of exports fell from $178,000,000 to $77,000,000 the next

year, and turned to a balance in favor of imports in 1910.

This tendency was sharply arrested in 1911, when the farmers'

balance of foreign trade rose to somewhere near its former propor-

tions. It was $366,000,000. In the same year the balance in favor

of exports in the trade of commodities other than agricultural reached

$156,000,000.

As the matter has stood for many years, the balance of trade in

favor of exports, both of agricultural products and of all products,

is mostly, if not entirely, due to raw cotton. That is to say, the value

of the cotton exports are more or less approximate to the balance.

EXPORTS.

OVER A BILLION DOLLARS.

Three times has the total value of exports of domestic farm

products been greater than a billion dollars—in 1907, 1908, and in

1911. The total for the last year—$1,031,000,000—is exceeded only
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by that of 1007, and then by only $2:1000,000. More tliun half of

the total export value is contributed by raw cotton, the value of which
is $585,000,000.

Packing-house products gain $21,000,000 in value over their ex-

ports in 1910, and reach the figure of $157,000,000. But grain and
grain products continue the decline which began in 1009 and have

fallen to a value of $124,000,000, a loss of $91,000,000 in three years.

Tobacco continues to show exporting strength, and its value in 1911,

$39,000,000, is $1,000,000 above the previous year. The same is true

of fruits, with their value of $24,000,000, or $5,000,000 over 1910.

The exports of live animals have dwindled to $19,000,000, which,

however, is a gain of $2,000,000 over 1910. Oil cake and oil -cake

meal exports remain as the year before at $20,000,000. hut vegetable

oils have risen $3,000,000 to a value of $20,000,000.

IMPORTS.

RECORD ALMOST BROKEN.

By falling short only $8,000,000 the imports of agricultural prod-

ucts in 1911 failed to go above the highest record, in 1910. The value

for 1911 is $679,000,000.

The imported silk fiber was valued at $75,000,000; coffee,

$91,000,000; vegetable fibers, $50,000,000; seeds, $30,000,000; fruits,

$27,000,000—all with increases over the values of 1910.

Declining from the previous year, the imports of wool in 1911 were

valued at $23,000,000; packing-house products, largely hides and

skins, $84,000,000; sugar and molasses, $98,000,000.

FOREST PRODUCTS.

HIGH VALUES.

The value of exports of domestic forest products continues to ad-

vance and the amount for 1911, $103,000,000, is the highest yet

reached. The exported lumber was valued at $60,000,000; timber and

logs, $17,000,000 ; the naval stores, $25,000,000.

The imports of forest products in 1911 Avere valued at $164,000,000,

and came within $15,000,000 of equaling the total of 1910, which

holds the highest place. India rubber was imported to the value of

$76,000,000; other gums, $26,000,000 ; lumber, $21,000,000; wood pulp,

$14,000,000, an import that has doubled in value in four years.

THE AGRICULTURAL SURPLUS.

TREND OF EXPORTS.

Coincident with the geographic expansion of agriculture on the new
land of this country the exports of farm products grew in quantity.

That was a period when immigrants became farmers, and farmers'

sons established farms on what had been the, nnblip. dnmnin.
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After a loii^ limi' the new land that was fit for agriculture and

could be acquired diminished, agricultural land values increased,

the immigrants changed in description and were not inclined to agri-

culture, and the farmers' sons went to town and city. So National

consumption increased in the later time in a greater degree than

agricultural j')roducti(>n did.

This is the broad, general view of the matter, although there have

been many variations and readjustments in particular instances; and,

in consequence of the new order of affairs, the exports of agricul-

tural products have diminished in quantity because the National sur-

plus has become less. They have increased in value because prices

have risen.

Not all products have diminished in exports. Improved agricul-

ture and the ability and disposition of farmers to produce for the

foreign market have increased the National surplus of some products

and indicate potentialities that will be beyond the requirements of

National sustenance for an indefinite time.

EXAMINATION OF PRODUCTS.

A detailed examination of the export statistics of the Department

of Commerce and Labor discovers what the trend has been in the

quantities of the National surplus of agricultural products. Let the

exports of the 10 years 1900-1909 stand for 100, and the exports ol

each year or group of years can be related to 100 for a simple and

easily understood comparison.

The cattle exports of the 10 years 1900-1909 being 100, those of

1870-1879 were 12.4. The index number rose to 85.3 in 1890-1899 and

to 102.6 in the five years 1900-1904, from which time the decline was
to 34.3 in the single year 1911.

The exports of horses, mules, and sheep reached their highest figure

in 1900-1904. Swine eventually met adverse legislation on the

continent of Europe, and their exports declined from 236.5 in 1870-

1879 to 31.7 in 1911.

Butter exports were highest in 1880-1889, for which period they

are represented by 141.7, and fell to 35 in 1911. Cheese exports de-

clined enormously from the highest figure, 494.8, in 1880-1889, to

47.8 in 1911. On the contrary, eggs have displayed a climbing tend-

ency and have risen from 0.8 in 1870-1879 to 127 in the five years

1905-1909, and to 199.9 in 1911.

All beef and its products have been combined as far as they are

ascertainable in pounds, and then it appears that the period of highest

exports was the five years 1900-1904, the index number being 103.

It was 43 in 1911. Canned beef was highest at 135.8 in 1890-1899

and fell to 21.9 in 1911 ; fresh beef dropped from 116.1 in 1900-1904



22 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

to 10.1 ill 1911; oleomargarine, oleo oil, tallow, and salted and

pickled beef were all highest in the five years 1905-1909.

The total for pork and its products reached the highest export

mark, 102.2, in 1900-1904, and fell to G5.9 in 1911. Some pork ex-

ports were highest in 1905-1909, and these were salted and pickled

pork and lard.

Lard compounds are represented by 1G.8 in 1893-1899, by 68 in

1900-1904, by 132 in 1905-1909, and by 135.5 in 1911. Mutton also

is able to increase its exports, and at the end of the period of 42

years under examination has the index number 164. Again, in the

case of animal oils not specially named, there is a similar tendency,

and the number for 1911 is 226.

In the case of cotton the exports were 35.7 in 1870-1879, and the

number steadily rose to 110.9 in the five years 1905-1909. It was

85.7 in 1910 and 107.8 in 1911.

Dried apples gained steadily until 101.1 was reached in 1905-1909,

and fell to 64.6 in 1911, but fresh apples have gained to the last

year, for which the number is 146.7. Both prunes and raisins have

an upw^ard tendency to 1911, the former being represented by 133.8

and the latter by 367.1. Glucose and grape sugar may be added to

the list of products with gaining exports.

Barley has fallen from 109.9 in 1900-1904 to 89.1 in 1911 ; corn

and corn meal, from 117.8 in 1900-1904 to 69.3 in 1911; oats, from

123.4 to 13.4; rye and rye flour, from 139.5 to 2; wheat, from 131.8

to 28.6; wheat flour, from 118.8 to 65.5. Bread and biscuit had

highest exports, 124.8 in 1880-1884, and after a decline to 96.1 in

1905-1909 rose to 111.1 in 1911.

Hay declined from lli.8 in 1900-1904 to 72.2 in 1911; cotton seed,

from 120 to 37.1; clover seed, from 133.3 to 39.7; beans and pease,

from 102 to 77.8.

On the contrary, corn-oil cake has advanced to 164.1 in 1905-1909

and to 275 in 1911; hops to 115.5 in 1905-1909; cottonseed oil cake

and oil-cake meal to 104.4 in 1905-1909; flaxseed, oil cake, and oil-

cake meal to 110.7; cottonseed oil to 108.4; linseed oil to 134.3; rice

to 165.8; rice bran, meal, and polish to 106.6; flaxseed to 110.2;

timothy seed to 123.1; onions to 125.2; potatoes to 124.9 in 1905-1909

and to 262.9 in 1911.

Tobacco had the index number 85.4 in 1890-1899; 101.1 in 1900-

1904; 98.9 in 1905-1909; 110 in 1910; and 109.4 in 1911.

SUMMARY.

The numbers quoted in the foregoing presentation may be re-

garded as fairly indicating the upward or downward tendency of

exports of the products mentioned.
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Most of (ho crreals and (licir products, all of the animals, and
most of the meats and their products are going down in quantity of

e.\i)orts, and these three great general classes of products have filled

a hirge i)lace in the body of exports. Only mutton and unspecified

animal oils, rice and its bran, meal, and polish, corn-oil cake, glucose

and grape sugar, and perhaps bread and biscuit in these three great

groups of exi)orts display a tendency to increase.

A long record of increase is presented by cotton, hops, and to-

bacco. Comparatively recent products have joined the old list and

give evidence of increase. Among these are cottonseed oil and flax-

seed and cottonseed oil cake and oil-cake meal, linseed oil, flaxseed,

and lard compounds. Among the fruits that are gaining are prunes,

raisins, and fresh apples, and among the vegetables are onions and
potatoes.

ECONOMIC RESULTS OF COLD STORAGE.

SPECIAL INVESTIGATION BY THE DEPARTMENT.

REASONS FOR THE UNDERTAKING.

Investigations of cold storage have heretofore been directed toward
the subject from the point of view of the pure-food advocate. Legis-

lation, actual and proposed, assumes that foods are kept in cold

storage in large quantities for long periods of time, so long that

the qualities of the foods deteriorate. Particular instances of storage

for periods longer than a year and even two years have had promi-

nent publicity and the inference has been drawn that such long-time

storage is common. The cold-storage men were not believed when
they asserted that the time of storage was usually not excessive. It

has been charged against them, too, that they use cold storage for

speculation and for squeezing consumers.

Because of lack of information with regard to the management of

cold storage and in view of some current criticisms of the business

this department made an investigation in September and October of

this year.

METHOD OF PROCEDURE.

Schedules were prepared for statements of quantities of receipts

of fresh beef, mutton, and pork; of dressed poultry, butter, and
eggs, and of fresh and frozen fish during each month during a period

of two years. The period began with March, 1909, for dressed

l)oultry, eggs, and fish ; with May, 1909, for the other commodities.

The schedules also provided for a statement of the deliveries each

month out of storage to the end of August, 1911, against the receipts

of each month.

Another schedule was designed for a report of the charges of

storage and of the weights of packages.
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The bulk of the cold-storage business is carried on in towns and

cities where tlie Bureau of Animal Industry performs meat inspec-

tion, and at all of these places the inspectors in charge were re-

quested to apply to the owners or managers of cold-storage ware-

houses, whether public or private, for the information indicated by

the schedules. Warehouses outside of the area of the jurisdiction of

the inspectors were approached by mail. The services of the Bureau

of Animal Industry in this undertaking were performed with fidelity

and with as high a degree of thoroughness as the local circumstances

permitted.

The schedules that were returned were placed in charge of the

Bureau of Statistics of this department for tabulation and the deri-

vation of such results as could be extracted from them.

It appeared in the progress of the undertaking that many ware-

houses did not keep their records in such form as to permit the

making of the statements requested, or at any rate not without a

practically impossible amount of work. Many of the warehouse-

men made the reports after weeks of laborious efforts. With two

or three exceptions, the disposition of the warehousemen was to make
the reports and to give publicity to the features of their business pro-

vided for in the schedules.

It may not be generally understood that cold-storage warehousemen

who do a public business rent space to the owners of commodities.

The goods stored are owned by the customers and not by the ware-

housemen. In private warehouses, such as are owned and used by

the meat packers, the commodities stored are owned by themselves.

COMPILATION OF PRICES FOR 3 YEARS.

In connection with the application to the cold-storage warehouse-

men for statements, several experts in the Bureau of Statistics ex-

hausted the resources of the library of this department and of Con-

gress, and the libraries of other departments, in collecting wholesale-

price quotations of the commodities included in the investigation.

The first quoted price of each month was taken as far back as Octo-

ber. 1880, and from that time to October, 1911. During this period

of 30 years grades have changed, and also the quoted grades. Error

due to this fact was avoided by taking prices for grades that re-

mained uniform from October to October of the next year, since the

series of 13 prices for each year, October to October, was to be con-

verted to index numbers based on the mean monthly price for the

year. The purpose of this compilation was to observe fluctuations

before cold storage existed or was of considerable account, and to com-

pare with fluctuations in recent years, during which this business has

grown to large proportions.
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I.M roiMANT CONCLUSIONS WAKKA N TKI).

Out of the «i^reat mass of details c()nti'il)ii(ecl by the warehousemen

and obtained by the price ex])erts and out of the profusion of the

ilerived results extracts are nuide for concise and pointed conchisions.

The infornuition obtained is suflicient to alter some old views with

re<;:ard to cohl stora<2^e, and it also establishes new ones.

LENGTH OF TIME IN STORAGE.

PRINCIPAT. MONTHS WIIKN COMMODITIES ARE RECE1VF:D.

Warehousemen were requested not to include in their reports com-
modities whose owners intended to keep them in cold storage only

a few daj^s and to make no report for a warehouse doing only a tem-

porary accommodation business. No reports, also, were to be made
for fresh meats in coolers; nor was the time passed in coolers to be

added to the time in cold storage proper.

The two years covered by the investigation begin with March for

dressed poultry, eggs, and fish; with May for fresh beef, mutton,

and pork and butter.

The principal months when fresh beef is placed in cold storage

are September, October, and November ; mutton, August, September,

and October; butter, June, July, and August, and sometimes May;
eggs, April, May, and June. Pork is quite well distributed through-

out the year, and the prominence of winter in the receipts into cold

storage is barely perceptible. Poultry is made up of diverse ele-

ments. Broilers go into storage from the latter part of August until

November and roasters from October to December. There are besides

the different varieties of poultry. November, December, and Janu-

ary, and sometimes October, are the heaviest storage months.

With remird to fish, there seems to be no rec^ularitv in the heavy

months; the three heaviest months in the year beginning with March,

1909, were August, November, and January, but in the following year

the months were April, July, and December. The kinds of fish that

go into cold storage are seasonable, and the natural supply does not

last throughout the year. There are also often two storages for

fish. In the initial one the fish is received fresh at the place where

caught and kept a length of time determined by circumstances. This

place is not usually one of consumption, so that in that event the fish

is transferred frozen to cold storage at a place where it is to be

consumed. In this investigation the two storages are added together

in stating time of storage.

During the three heavier cold-storage months of 1910-11, 47 per

cent of the fresh beef placed in cold storage during the Avhole year

was received into the warehouses; 59.8 per cent of the fresh mutton;

59.2 per cent of the dressed poultry; 70 per cent of the butter; and

79.4 per cent of the eggs
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DELIVER V WITHIN SPECIFIED NUMREK OF MONTHS.

"Delivery" is the word used in the business to indicate a taking

out of storage, because the deposit is delivered baclv to tlie owner.

The New York cold-storage law of this year limits the storage

of foods to 10 months, except that butter may remain for 12 months.

The New Jarsey law of this year fixes a limit of 10 months. The
Heyburn bill assigns a limit of seven months to fresh beef, four

niontlis to veal, pork, and nuitton, and three months to lamb, poultry,

game, fish, eggs, and butter.

It is established by this investigation that 71.2 per cent of the

fresh beef received into cold storage in the year 1909-10 was deliv-

ered within three months, 28.8 per cent of the fresh mutton, 95.2

per cent of the fresh pork, 75.7 per cent of the poultry, 40.2 per cent

oi the butter, 14.3 per cent of the eggs, and 35.5 per cent of the fish.

Within four months after it was received 86 per cent cf the fresh

beef was delivered, 42.7 per cent of the fresh mutton, 96.5 per cent

of the fresh pork, 85.3 per cent of the poultry, 53.4 per cent of the

butter, 22.6 per cent of the eggs, and 49.5 per cent of the fish.

The percentage of receipts delivered in seven months is 99 for

fresh beef, 99.3 per cent for fresh mutton, 99.9 per cent for fresh

l^ork, 96.1 per cent for poultry, 88.4 per cent for butter, 75.8 per

cent for eggs, and 64.9 per cent for fish.

Lastly, let the percentages for the deliveries of 10 months be stated.

These are represented by 99.7 per cent for fresh beef, 100 per cent for

fresh mutton and pork, 98.9 per cent for poultry, 97.8 per cent for

butter, 99.9 per cent for eggs, and 77.5 per cent for fish.

It is possible to parallel the above statement with one for the fol-

lowing year, 1910-1911, for the deliveries of three and four months,

but not for a longer time. The figures for three and four months

are most of them considerably below^ those quoted for 1909-10.

The important observation to be made is that the receipts into cold

storage are entirely or very nearly exhausted by the deliveries within

10 months.

PERCENTAGE OF RECEIPTS HELD LONGER THAN A YEAR,

So common is the belief that large quantites of food are held in

cold storage for more than a year that it is worth while to learn what

fraction of the receipts of the warehouses embraced in this investiga-

tion has been in storage longer than 12J months. In March, 1909,

poultry was placed in some of these warehouses; on September 1,

1911, 29-i months afterwards, not any remained. All of the other

commodities covered by this investigation had been delivered. The

same fact applies to the commodities received 28^ months before.
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In one warehouse there was discovered some fresh mutton that had

boon in cold stora^je for 27^ months, and this was 10/2 per cent of the

fresh-mutton receipts of all reporting warehouses for May, 1909. Of
the receipts of butter in that month, 0.3 of 1 per cent remained Sep-

tember 1, 1911.

So, determinin*; the percentages in a similar manner, it was found

that 0.1 of 1 per cent of the receipts of poultry for a month was still

in cold storage at the end of '2^)^ months and O.-j of 1 per cent in the

case of butter.

For a storage of *21J months, fresh mutton is represented by 0.8

of 1 per cent and poultry by 0.4 of 1 per cent. Poultry has 0.1 of

1 per cent for 19^ months, 0.2 of 1 per cent for 18J months, 0.1 of 1

per cent for 17^ months, less than 0.05 of 1 per cent for IGJ months.

For 1(U months butter has 0.5 of 1 per cent and for loj months 3.3

per cent, while mutton for the last period has 0.5 of 1 per cent.

For 14rJ months in cold storage, 0.1 of 1 per cent stands for fresh

mutton, less than 0.05 of 1 per cent for poultry, 3.5 per cent for

butter, and 0.1 of 1 per cent for fish.

Fresh beef had 0.1 of 1 per cent still in cold storage at the end of

13J months; fresh mutton, 2.2 per cent; fresh pork, less than 0.05

of 1 per cent ; poultry, 1.3 per cent ; butter, G.G per cent ; and fish, 10.5

per cent.

At the end of 12^- months fresh beef had 0.5 of 1 per cent in stor-

age; fresh mutton, 0.6 of 1 per cent; fresh pork, less than 0.05 of 1

per cent
;
poultry, 0.2 of 1 per cent ; butter, 6.5 per cent ; and fish, 13

per cent.

This statement covers all of these commodities held in cold storage

longer than 12J months. Warehousemen explain excessively long

storages by stating that they are caused by lawsuits and other circum-

stances of an uncommercial nature.

AVERAGE LENGTH OF STORAGE.

Since the receipts and deliveries were reported by warehousemen

for each month, it is easy to compute the average time of storage.

The fresh beef received into storage during the year beginning with

May, 1909, was kept there on the average for 2.3 months; the fresh

mutton, 4.1: months; the fresh pork, 0.9 of 1 month; and the butter,

4.1 months. The poultry received during the year beginning with

^larch, 1909, was kept on the average 2.4 months; the eggs, 5.9

months; and the fish, 6.7 months.

The average time of storage differs as between the first and the

second half of the year adopted for the purposes of this investigation.

The average time for fresh beef in the first half of the year is 2.6

months, in the second half 1.8 months; fresh mutton in the first half
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4.8 months, in the second half 8 months; fresh pork in the first half

0.8 of 1 month, in the second half 1 month; poultry in the first

half 2.6 months, in the second half 2.4 months; butter in the first

half 4.5 months, in the sex^ond half 4 months; e^<^s in the first half

t).l months, in the second half 1.7 months; fish in the first half 0.8

months, in the second half 0.7 months.

COSTS OF STORAGE.

STORAGE CHARGE, INTEREST, AND INSURANCE.

In the foregoing treatment of the information obtained with re-

spect to the length of time commodities are held in cold storage, the

subject has been examined from several viewpoints. It is apparent

that long storage is exceptional.

The costs of cold storage are running against the pricas of the

commodities month by month. The owners must use good judgment

and take their goods out of storage before the costs of storage, added

to the original cost of the goods and some profit, will raise the total

amount of cost above the market price. It is a problem of the future.

Sometimes the owner of the goods errs in judgment and fails to make
a profit, again he fails to get back the cost of goods and the costs of

storage, and yet again he gets back all costs and a large rate of profit.

The warehouseman has a rate of charge for space for each com-

modity, in some cases for storing for the " season," and in others

by the month. Another cost of storage is interest, which is not

always a theoretical cost, because the owners of the commodities often

borrow money on the security of their warehouse receipts, or other-

wise. A third cost is insurance.

If these three costs are combined they amount to 0.437 of 1 cent

per pound of fresh beef per month, or 3.5 per cent of the mean
wholesale price of beef from September to November, 1910, the latest

period of heavy w^arehouse receipts within the period covered by this

investigation; for fresh mutton the costs are 0.352 of 1 cent per

pound, or 3.8 per cent of the mean wholesale price in the heavy stor-

age months, August to October, 1910 ; for fresh pork, 0.398 of 1 cent

per pound, or 3.7 per cent of the mean wholesale price of January
and February, 1911; for poultry, 0.446 of 1 cent per pound, or 2.8

per cent of the mean wdiolesale price of the largest class of poultry

during October, 1910, to January, 1911; for butter, 0.571 of 1 cent

per pound, or 2.4 per cent of the mean wholesale price of butter

during June to August, 1911 ; and for eggs, the costs amount to 0.593

of 1 cent per dozen, or 3 per cent of the mean wholesale price of

eggs, April to June, 1910.

The wholesale prices adopted for these commodities are the means
of a few cities in all parts of the country.
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It is (>vi(UMit thill US tLc time of stoia^c l('ii<»;thL'iis the costs and

tlicir j){Mc'('iita<i:e of tho wholesale i)ri('(' must he multiplied by the

iiuiuher of mouths. If tiie storage is for 15 mouths, for iustauce,

the cost per pound ranges from 5.273 cents for fresh nmtton to 8.572

cents for butter, and is 8.898 cents per dozen for eggs; the costs for

15 months ranges from 3(5.5 jx^r cent of the wholesale price in the case

of butter to 57.5 per cent in the case of fresh mutton.

For the average length of time in cold storage, as ascertained in

this investigation, the actual costs are: For fresh beef, 0.997 of 1

cent per pound ; fresh mutton, 1.5G4 cents per pound ; fresh pork,

0.350 of 1 cent per pound ; for poultry, 1.079 cents per pound ; for

butter, 2.532 cents per pound; for eggs, 3.505 cents a dozen.

The costs of storage for the average length of time are 7.9 per cent

of the wholesale price for fresh beef; 17.1 per cent for fresh mutton;

3.2 per cent for fresh pork; 6.8 per cent for poultry; 10.8 per cent

for butter, and 18 per cent for eggs.

Approximately the wholesale prices of the commodities mentioned

are increased by cold storage to the extent of the percentages just

given.

CHANGES IN CONSUMPTION CAUSED BY COLD STORAGE.

Before the advent of cold storage there was a relative monthly
consumption of commodities, such as the foods now stored, through-

out the year w^hich was adapted to the current supply, and that

supply w^as more or less closely related in time to the production.

Cold storage has interposed to change considerably the relative

monthly consumption and to make it more even throughout the year.

To illustrate w^ith a supposition, if 1 per cent of the total amount of

eggs consumed in a whole year were consumed in December before

the day of cold storage, perhaps 3 per cent is the figure for the

present time.

There has also "been a change in relative monthly prices, due to cold

storage. In the case of eggs the relative price has increased in

the season of natural plenty and diminished in the period of natural

scarcity.

These two facts, the changes in the relative monthly consumption

and prices upon passing to the cold-storage period, have been arith-

metically related to each other for eggs and butter to discover the

effect on the mean price for the year. It is not an undertaking

that can be worked out with precision and can be only indicative.

The results are that in the cases of both butter and eggs the annual

price level has been raised by cold storage, for a reason apart from
the costs.

In two wa^^s, then, cold storage has raised the cost of living.
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TENDENCY TO UNIFORMITY OF PRICES THROUGHOUT THE YEAR.

THIS RESULT NOT ALWAYS INDICATKD.

Tlie prices of commodities compiled for use in this investigation

beo^in with October, 1880, and end with October, 1911, a period of 30

years. It is the opinion of men who are well informed that at about

1893 the quantities of the commodities covered by this investigaticoi

that were placed in cold storage were large enough relative to the

total supply to have perceptible influence on prices. For this reason

the prices, which are the first quoted ones for each month, are

reduced to a mean for the period beginning with October, 1880, and

ending with October, 1893. In this period are found conditions as

they existed before the advent of cold storage.

The cold-storage period is subdivided in order that tlie prices of

the later years may be observed. The second period adopted extends

from October, 1893, to October, 1902^ and the third one from October,

1902, to October, 1911. The prices of each period have been reduced

to a mean for each month, as in the case of the first period.

The next step is the conversion of the mean price of the first of

each month for each group of years into a percentage of the mean
for the year. This gives index numbers that very much facilitate an

understanding of the subject.

It is evident, if the percentages, or index numbers, are 100 for all

months, that there is complete uniformity of prices throughout the

year. Therefore a tendency toward uniformity of prices is a tend-

ency toward 100, whether the index number is above or below 100.

In comparing the first period with the last it appears that there

was a tendency toward uniformity of prices in the case of butter in

11 out of the 13 months, or much more than half ; in the case of eggs

and fresh mutton in 9 months; poultry, 8 months. Less than half

of the months exhibit this tendency in the cases of the other com-

modities—5 months for fresh pork and 3 months for beef.

If the second and third periods are compared, it appears that

under the regime of cold storage there has been a tendency toward

uniformity of prices for butter, eggs, and fresh mutton; away from

uniformity for fresh beef and fresh pork; and no change for

poultry.

Another aspect of the matter may be had by noting the range of

prices for the three periods.

For butter the difference between the highest and lowest index

numbers is 43.3 for the first period, 29.4 for the second, and 24.1 for

the third. An approach toward uniformity is apparent, because the

range between highest and lowest prices diminishes.

In the case of butter the range of prices increases from 72.3 for

the first period to 74.6 for the second, but declines to 63.4 for the

third.
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An unbroken (ondcncy toward iiniforniity appears in the case of

poultry, since the ran<^e between hi<^hest and lowest prices dimin-

ishes from 28.9 for the first period to 23.5 for the second and to 15.9

for the third.

lioth fresh beef and fresh pork seem to have been subject to less

uniformity of j)rices in the third period than in the first, as indicated

by increasin<>: range betwn'on hii2^hest and lowest. The range for beef

rose from 8.2 in the first period to 9.4 in the second and to 14.3 in the

third.

The range for pork fell from 14.4 in the first period to 14 in the

second, but rose above the first to 16.7 in the third.

The foregoing examination of range of prices substantially indorses

the other process in pronouncing in favor of a tendency toward
uniformity of prices with regard to butter, eggs, poultry, and fresh

mutton, and of a tendency away from uniformity with regard to

fresh beef and fresh pork.

SPECULATION.

EVIDENCE THAT IT SOMETIMES EXISTS.

An examinatian of the record of the prices of commodities prepared

for this investigation gives a suspicion that there has been much
speculation in some years by the men who keep them in cold storage.

One illustration may be given. The egg year 1910-11 had 29 per

cent more eggs in cold storage than the preceding year, and yet the

price index number went much higher in the months when it is

high—October to January—and much lower in the months when it

is low—March to July following.

At a time when there Avas a plenty of eggs in storage the whole-

sale price of eggs soared to 43 cents in Boston in November and
December and to 45J cents in New York for near-by State eggs.

There was an apparent mistake of the storage men in overestimating

the consumption of the public at exorbitant prices, because so large

was the unsold quantity at the beginning of the next egg year in

the spring of 1911 that the wholesale price of eggs fell in April to

18^ cents in Boston and New York, and the storage men dumped so

much on the foreign market as to make the greatest quantity of eggs

ever exported from this country in a year.

STORED GOODS AS A PERCENTAGE OF CONSUMPTION.

LARGE ENOUGH TO BE OF PUBLIC CONCERN.

This business of storing foods has grown to such proj^ortions

that consumers have a rightful concern with its management for

economic as w^ell as sanitary reasons. From the returns made to this

department by the cold-storage warehousemen, it is inferable that
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the fresh beef, fresh mutton, fresh pork, poultry, butter, eggs, and
fish received into cold storage in a year amounts to a weight of at

least 1,000,000,000 pounds and very likely to a quarter of a billion

more.

The eggs received into storage in a year are approximately 13^ per

cent of the farm production; the fresh beef is over 3 per cent of the

census commercial slaughter of cattle; mutton over 4 per cent of

that slaughter of sheep and lambs; fresh pork 11J per cent of that

slaughter of hogs; and butter 25 per cent of the creamery production.

RECOMMENDATION.

PUBLICITY.

This is no indictment of the men who keep foods in cold storage,

except in so far as they sometimes speculate, nor need they be in-

dicted for offenses in order that the public economic interest in their

business may be made to appear. The foregoing matter, it may be

supposed, establishes that. The man who places food in cold storage

is somewhat in the situation of the man wdio forestalls the market,

lie may not attempt to do so, but the power may be a temptation.

The affairs of such a business as this should have publicity. The
public ought to know how much goods are in storage from month to

month and what the movements of receipts and deliveries are.

The food warehousemen should be required to send to Washington
monthly reports containing the desired information. Here these

reports could be promptly aggregated and the results could be given

to the public on a previously announced day of the month, somewhat
as the crop reports are.

WORK OF THE DEPARTMENT IN 1911.

IMPROVEMENT IN BUSINESS METHODS.

On September 20, 1910, I appointed a committee on economy and
efficiency to investigate business methods in the department and to

report to me such changes as might seem desirable. After a very

comprehensive and thorough inquiry this committee reported that in

the main the business methods of the department are economical,

adequate, and efficient. Some changes were reconmiended, Avhich were
approved by me and became effective June 21, 1911. While this in-

quiry was in progress, the committee cooperated to the fullest extent

possible with the President's committee on economy and efficiency,

and a great deal of critical, analj^tical, and constructive work was
done, and full reports were furnished to the President's committee
by the departmental committee and by the various bureaus, divisions,

and offices.
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CHANGES IN PERSONNEL.

The iniinbor of oflicors and eniplovtH's on tlio rolls of the depart-

ment July K 1911, as shown by the report of the Appointment Clerk,

is 224 in exeess of the number rej)()rted for the lis(!al year 1910, The

emph)yees loeat^d in Washington number 2,514, while 10,190 are

employed elsewhere. During the year 57,884 changes of every de-

seription were made, including the appointment of 33,709 fire fighters

in the Forest Service, employed for brief periods, none exceeding

six mcmths. The number of persons receiving probationary ap-

pointment (equivalent to absolute appointment if the appointee is

retained in the service after the probationary period) was 1,108.

Ninety persons were reinstated and 60 were transferred from other

departments; 694 resigned; 56 died in the service; and 42 were dis-

missed because of misconduct.

On July 1, 1911, there were 4,068 officers and employees on the

statutory roll (comprising positions specifically appropriated for by

Congress), and 8,636 were paid from lump-sum appropriations,

making a total enrollment of 12,704, not including the temporary

employees appointed aft^r January 1, 1911, nor temporary field

employees.
OFFICE OF THE SOLICITOR.

The fiscal year 1911 marked the period of the greatest activity in

the Office of the Solicitor since its creation in 1905. During the

year the administrative machinery for carrying out the several regu-

lative acts of Congress enforced through the department has in-

creased in efficiency. The duties of the department under these acts

are becoming more sharply defined and better understood; as a result

the duties and responsibilities of the Office of the Solicitor have

been very largely increased. The more important of these acts of

Congress are the statutes regarding the occupancy and use of the

National Forests, the meat-inspection law, the food and drugs act,

the 28-hour law, the live-stock quarantine act, and the Lacey Act.

The normal expansion along existing lines of activity in other

branches of the department has also contributed greatly to the vol-

ume of the work of this office. The legal work of the Forest Service

was placed under the immediate direction of the Solicitor on Janu-

ary 15, 1910, and in the report for the fiscal year 1911 there is in-

cluded for the first time a statement of the legal work performed

by this office on behalf of the Forest Service during a full fiscal year.

WORK FOR FOREST SERVICE.

The legal work transacted on behalf of the Forest Service falls

naturally into the following divisions: Opinions, contracts, claims,

regulations, trespass cases, general litigation, and hydroelectric

20139°—YBK 1911 3
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power permits. The subject "trespass cases" resolves itself into

four subdivisions: Grazing, timber, fire, and occupancy cases. Dur-

ing the fiscal year 1911 the Solicitor rendered 56 formal opinions,

in writing, to officers of the Forest Service on the legal phases of

questions arising in connection with the administration of the Na-

tional Forests. Four hundred and twenty-three agreements and 19G

leases were prepared, and the sufficiency of the execution of tlie same

examined during the fiscal year 1911. More than 2,300 cases in-

volvintj claims to land within the National Forests have been con-

sidered by the office during the year. Twenty-four cases as a basis

for criminal prosecution and 12 actions for injunctions as a result

of grazing trespasses were reported to the Attorney General. Cordial

cooperation with the Interior Department has contributed to the

efficient administration of the National Forests. In two cases of

timber trespass, decided during the year, the Government recovered

$47,000. Railroad companies operating through the National Forests

have been compelled by the courts to live up to stipulations for the

protection of the forests against fire and other damage. The im-

portant case of the United States v. Grimaud, in which the Supreme

Court of the United States had divided upon a previous argument,

was again presented to the court and a unanimous decision of far-

reaching effect was secured, approving the administration of the

National Forests through the regulations of the Secretary, and sus-

taining the right of the Government to enforce such regulations by

criminal prosecution. Regulations regarding the occupancy of lands

in National Forests, the subjects of grazing, special uses, trespass,

and timber sales were revised during the year.

MEAT-INSPECTION LAW.

One hundred and one violations of the meat-inspection amend-

ment were reported to the Attorney General in the fiscal year 1911.

Forty-three cases terminated in favor of the Government during the

same period, fines or sentences of imprisonment being imposed, the

fines amounting to $3,240. In one case there was a verdict for the

defendant, eight cases were dismissed, sentence was suspended in

three cases, and in four instances no true bill was returned. Seventy-

four cases arising under this statute were pending at the close of

June 30, 1911.

FOOD AND DRUGS ACT.

The food and drugs act has been effectively enforced during the

year by the department and the United States attorneys. Cordial

cooperation has existed betw^een this department and the Depart-

ment of Justice. The prime object of the food and drugs act was

declared in the report (No. 1780, 61st Cong., 1st sess.) of the House
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Coininittee on Expenditures in the Department of Agriculture to bo

the securing of wholesome food and properly labeled drugs for the

j)0()ple at large. No leniency has been shown in any case based on

foods alleged by the Bureau of Chemistry to contain added poison-

ous or deleterious ingredients whi(;h might render them injurious

to health. Eight hundred and twenty-five cases were reported for

criminal prosecution, and 337 seizures of adulterated and mis-

branded foods and drugs were recommended ; making 1,1 G2 cases or

40 per cent of the whole number of cases reported since the act went

into effect on January 1, 1907. There were 683 cases prosecuted

by the United States attorneys or about 50 per cent of all the cases

brought to judgment up to June 30, 1911. About $16,000 was the

amount of the fines imposed, and costs were generally assessed

against the defendants. Decrees of condemnation and forfeiture

were entered against over 275 shipments of adulterated and mis-

branded foods and drugs, and it was insisted that in every case

where foods were found to consist of filthy, decomposed, or putrid

substances or to contain poisonous or deleterious ingredients orders

be entered directing the destruction of the goods.

Cooperation with the department by some of the State food and
drug officials has continued throughout the year, and cases based

upon samples collected and examined by the collaborating officials

have been reported to the Attorney General after being considered

by the department when the results of the investigations have war-

ranted such action.

Two important cases under the food and drugs act were decided

by the Supreme Court during the year. The first was Hipolite Egg
Co. V. United States. The case grew out of the seizure of 50 cans

of preserved eggs under section 10 of the act in the southern district

of Illinois. A decree of condemnation and forfeiture, with costs,

was entered by the trial court, and the Hipolite Egg Co. appealed,

asserting that the court was without jurisdiction because the eggs

had not been shipped for sale within the meaning of the food and
drugs act, and, further, that the court was without jurisdiction to

assess the costs of the proceedings against the claimant. The decree

below was affirmed, and the Supreme Court held that adulterated

articles of food which have been transported in interstate commerce
are subject to seizure and condemnation as long as they remain in

the condition in which they were transported—that is, " in the

original unbroken packages." The jurisdiction of the district court

to assess costs was also upheld.

In United States v. Johnson the decision was adverse to the

Government. In this oase misbranding was alleged of a so-called

" mild combination treatment for cancer," consisting of several pack-

ages bearing statements that the treatment would effect the cure of
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eaineer. The iudictnient alleged tliat these repreHeiitatioiiH were false

and niish'ailing statements regarding tlie article and that the drug
was niisbranded, because analysis showed the treatment to be worth-

less and ineit'ective for the pretended purpose. On defendant's mo-
tion to quash, the district court for the western district of Missouri

held that inquiry under the food and drugs act does not extend to

the question whether a product is effective or worthless to accomplish
the results claimed for it on the label. The judgment of the district

court was athrmed by the Supreme Court. Following this decision

the President sent a message to Congress urging the innnediate neces-

sity for remedial legislation.

TWENTY-EIGHT-HOUR LAW.

Under the 28-hour law 598 instances of apparent violations were
reported, 350 cases were disposed of, and 30 cases were decided ad-

versely to the United States. Penalties aggregating $26,075 and
costs amounting to $5,783.85 were imposed. Eight hundred and seven

cases were pending under this statute at the close of June 30, 1911.

During the fiscal year a number of important decisions of the Fed-

eral courts were handed down in cases arising under this statute, the

most important being the opinion of the Supreme Court of the United
States in Baltimore & Ohio Southwestern Railroad Co. v. United
States, in which the unit of violation under the statute was finally

determined. The opinion of the Supreme Court makes the number
of penalties dependent upon the number of times a carrier fails to

comply with the statutory du.ty to unload, whether the particular

group of animals not unloaded be one 'shipment or a trainload of

stock. The tendency of courts to assess larger penalties than pre-

viously is noteworthy. In only 19 cases was a penalty over $100 as-

sessed in 1910—the minimum fixed in the act—while in 1911 the pen-

alty was more than $100 in 46 cases and the maximum fine was in 3 cases

$500, as compared with a maximum of $400 in only 1 case in 1910.

LIVE-STOCK QUARANTINE LAWS.

The statutes for the prevention of the spread of live-stock diseases

have been vigorously enforced. One hundred apparent violations

of these laws were reported to the Attorney General during the fiscal

year 1911. Of these 90 were apparent violations of the act of Marcli

3, 1905, and 10 were alleged violations of the act of May 29, 1884.

In all penalties amounting to $5,580 were imposed in the 51 cases

where a conviction was secured.

LACEY ACT. •

During the year four cases arising under sections 242 and 243 of

the Criminal Code of the United States, commonly known as the
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Lacey Act, ^voIT reported to the Attorney General. The case against

the 2l\ Japanese poachers who were arrested on Laysan Island in the

act of killing birds was successfully prosecuted, the defendants being

fined and imprisoned.

lNSECTICn)E ACT.

The appropriation for the enforcement of the insecticide act did

not become available until March, 1911. During the last four months

of the fiscal year several formal and informal opinions on the con-

struction of important sections of the statute were rendered, general

guaranties filed under section 9 of the act were examined, and con-

siderable correspondence was had with wholesalers, jobbers, and

dealers.

PATENTS OBTAINED.

Nine applications for letters patent on inventions of employees of

the department, for dedication to the public, were filed in 1910 and a

like number in 1911. Of the pending cases 10 applications were al-

lowed in 1911 as against 5 allowed and 1 disallowed in 1910. These

inventions cover a wide range, including a plant-trimming machine,

a process for wood impregnation, a camera support, a machine for

testing the life of typewriter ribbons, devices for marking meats, and

a method for constructing macadam roads.

OTHER WORK.

In addition to a compilation of references to the legislative history

of acts of Congress enforced by the department, for use in construing

any of the provisions of such statutes, and a revision of the Laws
Applicable to the Department of Agriculture, embracing a compila-

tion of existing statutes applicable to this department, the Solicitor

prepared 442 notices of judgment for publication under the authority

of section 4 of the food and drugs act, and prepared 20 circulars

embodying decisions of the courts construing statutes intrusted to the

department for execution. There is also in preparation a supplement

to the annotated edition of the 28-hour law, bringing the original

edition up to date.

The foregoing summary of the legal business transacted by the

Office of the Solicitor scarcely conveys an adequate idea of the

volume and character of the work actually performed. An exam-

ination of the reports of the various United States attorneys for

the fiscal year 1911, made to the Attorney General, shows that the

legal business of this department has increased in volume and im-

portance to a very marked degree during that period. These re-

ports, of course, make no mention of the legal business of the

department which is finally disposed of by this office, not being

ultimately referred to the United States attorneys.
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WEATHER BUREAU.

Tlie work of the Weatlier Bureau during the year has been carried

on along accustomed lines. Its practical operations have consisted

in the collection and dissemination of weather information and the

i.vsue of forecasts and warnings, and its remaining energies have heen

devoted to the study of meteorological problems yet unsolved. The
routine work has been characterized by extension into new fields

wherever opportunity was offered, mainly in the fruit-growing dis-

tricts of the West, where spring frost warnings have been distributed

under a more specialized system. The marine work has been enlarged

to include meteorological charts for the Great Lakes and the Indian

Ocean, which were formerly not represented in the series of ocean

meteorological charts. Studies of conditions in the upper atmos-

phere, of solar radiation, and of the effect of climate on forests and

stream flow constitute the special investigations conducted by the

bureau during the year.

STUDIES OF THE UPPER ATMOSPHERE.

Kite flights at the Mount Weather Observatory and sounding-bal-

loon campaigns at Huron, S. Dak., and Fort Omaha, Nebr., during

the year completed four consecutive years of kite and balloon records.

The results obtained during the year have been highly satisfactory.

There were three distinct branches of this investigation: (1) Sound-

ings of the upper air over Mount Weather, Va., by means of kites and
captive balloons; (2) soundings of the air at great altitudes by means
of free balloons carrying meteorological instruments; and (3) a

study of temperature and pressure changes in the lower layers of

the air at summit and base stations in the mountains of Colorado.

The exploration of the atmosphere by means of sounding balloons

has become an international work. While a matter of general

scientific interest, its importance to the Weather Bureau naturally

hinges on the expectation that the facts disclosed may eventually

be utilized in the improvement of weather forecasts. The discovery

of conditions in the upper atmosphere altogether different from those

formerly supposed to exist has been described in previous reports.

The most important of these discoveries is the existence of a region

in which a fall in temperature wdth increasing altitude ceases to take

place. This stratum is encountered between 6 and 7 miles above the

earth's surface and continues upward to an indefinite height. It is

usually referred to as "the upper inversion." The most interesting

facts regarding the upper inversion have to do with its variations in

temperature and the movement of its winds.

Contrary to the order prevailing at the surface of the earth, the

lowest temperatures of the upper inversion are found in equatorial
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iTg^ions and the hi<^licst in the nii(hlle hititudes. Furthermore, its

temperature, whik^. practically constant from season to season, varies

greatly from place to place and from day to day. European investi-

gations seem to show that the beginning of the upper inversion is

found at a lower altitude over cyclonic than over anticyclonic areas,

and that it is higher in summer than in winter. Observations in

this country coincide with those in Europe as to the winter and sum-

mer heights, but are inconclusive respecting the supposed relation

of its altitude to areas of differing atmospheric pressure.

Sounding balloon ascensions have added much to our knowledge

of the temperature of the atmosphere up to heights of 9 miles, and
even higher, but the number of ascensions above that altitude is yet

small. The lowest temperature recorded in any of the Weather
Bureau's series of observations is —92° F. at Huron, S. Dak., in

September, 1910. The vertical distribution of temperature in dif-

ferent sections of cyclones and anticyclones presents at times unusual

features, the importance of which will be realized'when it is remem-
bered that forecasts of temperature changes are at present based en-

tirely upon prevailing surface temperatures without taking into

account the possible modifying effects that unusual temperature con-

ditions above may introduce later.

Equally interesting are the facts regarding wind direction and
velocity in the upper atmosphere. Observations show that while

the lower limit of the upper inversion is not sharply defined, the

air motion in the explored part of that region partakes of and is to

some extent controlled by that of the lower atmosphere on which it

rests. At the same time it also appears that the gyratory motion
of the air characteristic of cyclones at the earth's surface and for

some distance above does not extend far upward. The general con-

clusions as to the winds in the upper inversion in their relation to

those of the lower layers are that the air currents are from some
northerly direction on the east side of anticyclones and from some
southerly direction on the west side, and that under practically all

other conditions the drift of the air at very high levels is from west
to east.

The observations taken at mountain stations in Colorado show
that variations in temperature at the summit and base stations are

nearly coincident in point of time and that they are generally simi-

larly directed, but that a fall in temperature occasionally sets in

on the plains while the temperature on the mountain tops is still

rising. At other times the weather conditions on the mountain sum-
mits have been controlled by causes that are not operative on the

plains to the eastward. These studies have increased our knowledge
of th6 effect of local topography in the warming and cooling of the

air that is trapped between the mountain ranges.
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SOLAR RADIA'nON.

Studies in solar radiation have been continued at Washington and

at Mount Weather, and were begun at Madison, Wis., during the

year. Arrangements are now being made for additional pyrhelio-

nietrie observations at various points in the region west of the Great

Lakes and the Mississippi Eiver. The most striking features of the

record for the year were the high value of the radiation in February

and March on the front of marked high barometric areas and the low

value during the protracted hot wave in May.

It is believed that the determination of the intensity of direct solar

radiation, of the quantity of heat received diffusely from the whole

sky, and of the rate at which heat is lost at night, will not only be

of value to climatologists generally, but will also be utilized by the

weather forecaster. A demand has already been made by biologists

for accurate data of this nature.

FORECASTS AND WARNINGS.

During the hurricane season of 1910, only two tropical storms of

note visited the United States. That of September, 1910, moved from

near San Juan, P. R., on the 6th to the Texas coast near the mouth

of the Rio Grande on the 14th. Warnings were issued regularly

until the storm disappeared. There was no loss of life nor was much
damage done, except on the north coast east of San Juan. The hurri-

cane of October was more severe, yet the damage was reduced to the

minimum by timely warnings.

Plans are now under consideration for the systematic extension of

the field of meteorological observation by means of cooperation

between the Weather Bureau and the steamship lines equipped with

wireless plying in Atlantic and southern waters, through which it is

hoped to be able to locate hurricanes and other severe storms imme-

diately following their inception.

Forecasts of the general character of the weather for a week in

advance were issued weekly during the year. These, in the main,

have proved reasonably accurate. The weekly forecast issued on

August 21, 1910, announcing that a cool wave would pass over the

country the latter part of the ensuing week, attracted special atten-

tion, and its complete verification called forth widespread and favor-

able comment.

These comparatively long-range forecasts are based on a study of

the atmospheric conditions exhibited on the daily chart of weather

observations for the Northern Hemisphere.

Special attention has been given to frost warnings in the spring,

principally in the cranberry marshes of Massachusetts, in the citrus-

fruit districts of Florida, and in a number of the orchard sections
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of Washington, Oregon, Idaho, Utah, Colorado, and California.

The plan of operations involves the closest cooperation possible

between the Weather Bureau and the growers, through which the

latter may be advised specifically as to the probable critical tem-

perature and be in readiness to light smudge fires or adopt other

protective measures on short notice.

By informal agi'eement with the Interior Department, the Weather

Bureau was designated to ascertain and publish in the Monthly

Weather Review the losses by floods in the United States. A sum-

mary of this character indicates that the losses during the year were

about $7,700,000, of which more than three-fourths fell upon the

farmers. The value of property saved through the warnings of the

Weather Bureau was estimated at $1,047,000. The great dispropor-

tion between the losses and the value of property saved is due to

the fact that three-fourths of the former were on crops that warn-

ings could not have saved.

BUREAU or ANIMAL INDUSTRY.

The main lines of work carried on by the Bureau of Animal In-

dustry are as follows: (1) Inspection of animals, meat, and meat

food products intended for interstate movement or for export, and

of the vessels carrying export live stock; (2) inspection and quaran-

tine of imported animals; (3) control and eradication of contagious

and infectious diseases of animals; (4) scientific investigation of

such diseases; (5) investigations in the breeding and feeding of live

stock and poultry; (6) work relating to the dairy industry; and (7)

preparation of literature and diffusion of information on these

subjects.

THE MEAT INSPECTION.

The meat inspection comprises the inspection of animals before

and after slaughter, the supervision of all the processes of preparing

meats and meat food products, the enforcement of sanitation and

correct labeling, and the exclusion of harmful preserA^atives and

coloring matters. It is carried on at slaughtering and packing

establishments engaged in interstate or export trade.

The work continues to show an increase. Inspection was conducted

during the fiscal year at 936 establishments located in 255 cities and

towns. There were inspected at slaughter 52,976,948 animals, con-

sisting of 7,781,030 cattle, 2,219,908 calves, 29,916,363 hogs, 13,005,502

sheep, and 54,145 goats. There were condemned for disease or other

unwholesome condition 117,383 entire carcasses and 1,009,672 parts

of carcasses, making a combined total of 1,127,055 carcasses and

parts that were condemned. The condemnations were as follows:
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Cattle, 39,402 carcasses, 123,969 parts; calves, 7,054 carcasses, 781

parts; hogs, 59,477 carcasses, 877,528 parts; sheep, 10,789 carcasses,

7,394 parts; goats, 61 carcasses. Tuberculosis was the cause of

nearly 47 per cent of the condemnations of adult cattle and over 96

per cent of the condemnations of hogs. The inspected animals fur-

nished fully 10,000,000,000 pounds of meat. There was condemned on

reinspection 21,073,577 pounds of meat and meat food products that

had become sour, tainted, or otherwise unfit for food since the inspec-

tion at the time of slaughter. This amount included over 3,000,000

pounds condemned at one establishment as the result of a fire.

Inspection certificates issued for exports of meat and meat food

products during the year covered 975,066,006 pounds, including

all products, fresh and preserved. This was an increase of over

150,000,000 pounds compared with 1910. Inspections for the Navy
during 1911 aggregated 11,112,060 pounds.

During the year 25,818 samples of various products were examined

in the meat inspection laboratories for the purpose of detecting pro-

hibited preservatives or coloring matter, adulterants, and unwhole-

someness of various kinds, and passing upon the purity of condi-

ments, water supplies, etc. The use of prohibited preservatives and

coloring matters at inspected establishments appears to be exceed-

ingly rare, and in the very few cases in which such preservatives were

found their presence was evidently due to ignorance or carelessness.

The most frequent violations of the regulations consisted in the use

of cereal substances in sausages without proper declaration on the

labels.

HORSE BREEDING.

Good progress is being made in the breeding of carriage horses in

Colorado in cooperation with the State Agricultural Experiment

Station. At the close of the fiscal year 1911 the stud consisted of 82

animals (34 males and 48 females). The males comprised 11 stal-

lions two years old and upwards, 11 yearlings, and 12 weanlings,

while the females included 25 aged mares, 5 four-year-olds, 3 three-

year-olds, 4 two-year-olds, and 11 yearlings and weanlings. The an-

nual culling of inferior individuals is showing its results, and the

foals show better quality each year. During tjie year the board of

survey condemned 8 animals, which were sold at auction.

The breeding of Morgan horses on the Government farm at Mid-

dlebury, Vt., continues with promising results. There were 65 head

in this stud at the close of the year, namely, 17 stallions, 42 mares,

and 6 geldings. Five out of a lot of 10 mares purchased last year

were bred in Vermont, and are good representatives of the old-fash-

ioned Morgan lines which have proved so valuable in mating with

General Gates, the stallion at the head of the stud. The five-year-old
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stallion Red Oak has been leased to the Massachusetts Agricultural

College for the purpose of breeding to mares which fulfill certain

prescribed conditions.

An experiment in breeding gray draft horses is in progress in

Iowa, in cooperation with the Iowa Experiment Station. Four out

of five foals dropped during 1911 are living. Two of these are by

a Shii-e stallion out of Clydesdale mares, and two by a Clydesdale

stallion out of Shire mares. All the mares are worked on the farm.

Although the desired appropriation for the encouragement of

the breeding of horses for the United States Army was not provided

by Congress, a small beginning was made in cooperation with the

War Department, the slight expense on the part of the Department

of Agriculture being paid from the appropriation for animal breed-

ing and feeding experiments. Two Thoroughbred stallions were

presented to the War Department by Mr. August Belmont, and
these have been turned over to this department for use in accord-

ance with a cooperative plan. The stallions are being stood for

public service at the remount station of the Army at Front Royal,

Va., under the direction of the Bureau of Animal Industry, and have

been bred to about 50 mares. Only approved mares are bred to

these stallions, and each mare owner agrees to give the Government

an option on the resulting foal at three years at $150. It is hoped
that Congress will provide funds for the extension of horse breeding

for the Army, as it is evident that the Government must do some-

thing to encourage the breeding of horses of the proper types if the

Army of the future is to be supplied with an adequate number of

suitable remounts.

SHEEP AND GOATS.

Satisfactory progress has been made in the breeding of range sheep

in Wyoming. The ewes gave an 80 per cent crop of lambs last

spring, and those ewes which are to continue in the experiment

sheared 13.1 pounds per head.

Southdown sheep are being bred at the Morgan horse farm in Ver-

mont, and Barbados sheep at the experiment farm of the Bureau of

Animal Industry at Beltsville, Md. Native goats are being bred at

the bureau farm for milk production, and in addition some repre-

sentatives of the Saanen breed have recently been acquired.

CATTLE BREEDING.

The breeding of milking Shorthorn cattle in cooperation with the

Minnesota Experiment Station has made satisfactory advance dur-

ing the year, four herds having been added to the circuit. The
operations last year were mostly confined to the general improve-

ment of the herds. Better care and management have resulted in
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improved milk and butter-fat production and in better development

of the young animals.

The HoLstein breeding circuit in North Dakota, in cooperation

with the State Experiment Station, has been conducted on the same
lines as heretofore. A year's record of all the cows was completed

January 1, and the approximate cost of the production of butter fat

determined. As a result several heifers have been placed in the

Advanced Registry. There are now 107 pure-bred Holstein cattle

owned by members of this circuit.

POULTRY AND EGG INVESTIGATIONS.

Poultry breeding for egg production and for general utility pur-

poses is going on in Maine (in cooperation with the Maine Experi-

ment Station) and at the bureau's experiment farm in Maryland.

A plan of selection is being practiced so as to secure strains which
breed true to certain definite standards of egg production.

An investigation is being conducted into the conditions surround-

ing the handling and marketing of eggs in the great productive

sections of the Middle West, especially in Kansas, with a view to

determining the causes of the heavy losses from deterioration and to

preventing such losses. This work, in which State authorities are

cooperating, is expected to bring about great improvement in the

quality of the eggs marketed, to the advantage of both producer and
consumer. Some results of this work have been published as Bul-

letin 141 of the Bureau of Animal Industry, " The improvement of

the Farm Egg."

ANIMAL NUTRITION.

Animal nutrition investigations in cooperation with the Pennsyl-

vania State College have been in progress for a number of years. The
work is of a scientific character, much of it being done with the

respiration calorimeter. The determinations of the energy values of

feeding stuffs are to be continued, and it is planned to make further

respiration tests.

BEEF AND PORK PRODUCTION IN THE SOUTH.

The beef-feeding experiments in cooperation with the Alabama
Experiment Station are yielding results of much value to southern

farmers. The w^ork so far accomplished demonstrates that cattle can

be profitably fed in Alabama in summer. Pork-feeding investiga-

tions, also in Alabama, are likewise showing profitable results. There
is no doubt that the South affords a favorable field for increasing the

country's meat supply, especially after the handicap of the cattle

tick has been removed.
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CERTIFYING TCRE-BRED IMPORTED ANIMALS.

Since January 1, 11)11, the Bureau of Animal Industry has under-

taken the duty of certifying to the pure breeding of all animals im-

ported for breeding purposes, the work being done by arrangement

with the Treasury Department and in accordance with the tariff

law. During the first six months 1,172 horses, 1,427 cattle, 12 sheep, 7

hogs, 190 dogs, and 12 cats were thus imported.

DAIRY FARMING.

Work for the development and improvement of dairying is being

carried on in the South and West, and includes improved breeding,

economical feeding, encouraging the building of barns, silos, etc., the

stimulation of interest in dairy organizations, the improvement of

city milk supplies, the operation of model dairies, the supervision of

exhibits and contests at fairs, helping farmers to improve the grade

of cream furnished to creameries, etc. The southern work is in

progress in nine States, and the western work is being conducted in

Iowa, North Dakota, Colorado, and Idaho. The reduction of the

range and the increased price of land have a considerable effect on

dairying in this latter region, and helpful work is being done in

demonstrating new and economical methods.

Dairy farmers are encouraged to keep records showing the amount
of feed consumed and milk and butter fat produced by each cow,

so that unprofitable animals can be weeded out and the herd built up
with good producers. The utility of keeping such records was
illustrated in several instances during the year. In one herd the work
resulted in the sale of 25 unprofitable cows and in another the cost

of feeding was reduced from $6.05 to $4.63 per cow per month.

There are at present 81 cow-testing associations in the United

States, comprising owners of about 40,000 cows. The department

was instrumental in organizing the greater number of these, and often

lends assistance when difficulties arise.

The demand for plans for the construction of dairy buildings con-

tinues heavy, and during the year blue prints were sent out for 636

buildings.

MARKET MILK INVESTIGATIONS.

The bureau has continued its work for the improvement of market

milk. This consists chiefly in introducing and maintaining tlie

score-card system of dairy inspection, in assisting at competitive ex-

hibitions of milk and cream, and in investigating the conditions

surrounding the milk supply in various places. This work is carried

on largely in cooperation with city health departments, and was con-

ducted during the fiscal year in 51 cities in 27 States. The extension
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of the score-card system of inspection is producing good yesults.

During the year 620 inspections were made in 24 States, tliese inspec-

tions always being made in company with the local health officer or

one of his assistants. Nine competitive milk and cream contests were

participated in by the bureau. The milk supply of several of the

Government departments is being supervised, and a special investi-

gation of the milk supply in the vicinity of Boston, Mass., has been

under way for several months.

DAIRY MANUFACTURES.

Assistance has been rendered to creameries as heretofore by fur-

nishing information and advice regarding creamery operations.

Periodical reports are received from about 1,300 creameries in various

parts of the country, and these enable the bureau to point out defects

in operation, so that losses may be overcome, the quality of the product

improved, by-products utilized economically, and waste avoided.

Field men are located in Wisconsin, Minnesota, Iowa, California,

and Texas, and personal attention is given to such cases as seem to

require it. During the year 74 creameries were visited by these men.

The market inspection of butter indicates that a large quantity of

low-grade butter is still being manufactured. Of 2,161 shipments

inspected from creameries in Minnesota, Wisconsin, and Iowa, only

277, or 13 per cent, graded " extra." The department endeavors to

point out how improvement can be effected.

The department also aids in the organization of new creameries by

furnishing articles of agreement, lists of machinery, etc., but care is

exercised to give this assistance only in those localities where cream-

eries are likely to succeed.

An investigation into the most practicable method of harvesting

and storing natural ice was undertaken because a large number of

dairymen who might avail themselves of such ice at little cost at

present do not use any at all. The lack of ice is responsible for a

large amount of bad cream received at creameries, as well as for

much of the inferior milk delivered in cities.

The manufacture of renovated butter was supervised during the

year, in accordance with law, at 38 factories in 13 States. The total

quantity produced was 41,115,058 pounds, of which 118,990 pounds

was exported.

DAIRY RESEARCH LABORATORIES.

The dairy research laboratories were engaged during the year

upon various technical problems connected with milk, butter, and

cheese. Work on milk and butter is carried on at the central labora-

tory in Washington and the field laboratory at Troy, Pa. Chemi-
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cal and bacteriological work on (he Swiss type of cheese is done at

AVashington, the cheese being made at the Pennsylvania State Col-

lege in cooperation with that institution. Experiments in the manu-

facture of the Cheddar type of cheese are carried on at Madison,

Wis., in cooperation with the Agricultural Experiment Station of

the University of Wisconsin. Work on the Roquefort type of cheese

is conducted at Storrs, Conn., in cooperation with the Storrs Agri-

cultural Experiment Station. Investigations on milk secretion are

carried on at Columbia, Mo., in cooperation with the experiment sta-

tion of the University of Missouri.

The work with milk during the year consisted mostly of a study

of the bacteria of pasteurized and raw milk. In addition about 150

analyses of goat's milk were made, and the use of buttermilk and

whey as by-products received attention.

Investigations were carried on pertaining to changes in storage

butter, and experiments were made with a view to producing dried

cultures for use in butter and cheese making. The results of the

Roquefort cheese investigations for assisting the manufacture in this

country of that well-known European variety of soft cheese will soon

be ready for publication.

Some important results have been secured in the milk-secretion

experiments, wherein certain cows were fed rations varying from

below maintenance to fattening. These results will be published in

due course. Work has also been done concerning the effect on the

milk when cows are fed with cottonseed products.

THE STUDY AND CONTROL OF ANIMAL DISEASES.

Some of the animal diseases which have been the subject of investi-

gation and eradication during the fiscal year are Texas fever, tuber-

culosis, glanders, hog cholera, rabies, dourine of horses, scabies in

sheep, cattle, and horses, lip-and-leg ulceration of sheep, ringworm of

sheep, roundworms and tapeworms of sheep, gid in sheep, necro-

bacillosis of various animals, chronic bacterial dysentery of cattle,

swamp fever of horses, and poultry diseases. A few facts concerning

the more important of these will be mentioned.

TEXAS FEVER AND TICK ERADICATION.

The eradication of the ticks which transmit the contagion of Texas

fever of cattle and which inhabit the southern part of the country

is proceeding vigorously in cooperation with State and local author-

ities. During the fiscal year the territory released from quarantine

as a result of this work aggregated 10,965 square miles. Since the

beginning of systematic work in exterminating these ticks five years

ago there have been cleared of ticks and released from quarantine



48 YKARB(H)K OF THK DKPARTMKNT OF A<iHIL;ULTURE.

139,821 square miles. This is about one-fifth of the original infested

area.

Dipping experiments have been continued with a view to finding

the most effective and economical means of ridding cattle and pas-

tures of the ticks. Recent work shows that arsenic yields better

results than the crude petroleum formerly used as a dip. Arsenical

dips are therefore now being principally used.

During the year 4,016,048 inspections of southern cattle were made
by employees of the Bureau of Animal Industry in connection with

the work of tick eradication. The number of cattle permitted unre-

stricted movement under certificate was 103,338. and of these 45,613

were dipped or otherwise treated.

The movement of cattle from the quarantined area is carefully

regulated so that the disease can not be transmitted to animals out-

side the area. There were shipped from the quarantined area to

northern markets during the quarantine season of 1910, under the

supervision and in accordance with the regidations of the depart-

ment, 1,065,119 cattle.

SCABIES OF SHEEP AND CATTLE.

In the work for the eradication of the parasitic diseases known as

scabies in sheep and cattle, employees of the Bureau of Animal In-

dustry made 56,584,129 inspections of sheep and 18,593,251 inspec-

tions of cattle, and supervised 12,715,631 dippings of sheep and

1,234,123 dippings of cattle. There were released from the quaran-

tine for scabies of sheep 22,560 square miles in Oregon, and from the

quarantine for scabies of cattle 14,810 square miles in South Dakota,

Nebraska, and Kansas.

TUBEKCULOSIS.

Tuberculosis has been for many years a subject of investigation

by the Bureau of Animal Industry. During the year the problem of

protecting animals from the disease by vaccination has been studied

at the Bureau Experiment Station. Some favorable results have

been obtained, but, as the only methods found effective require the

use of living tubercle bacilli, such methods are not considered prac-

ticable for general use because of the danger of spreading the disease.

Some important results were obtained during the year in the patho-

logical laboratory through a study of material from hogs fed upon

sarbaire from the kitchen of an institution where tuberculous insane

were kept. Both the human and bovine types of tubercle bacilli were

obtained from these hogs. Further tests were also made in the labo-

ratory with the ophthalmic and intradermal methods of applying the

tuberculin test for the diao^nosis of the disease.
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The work of enulioatin^ bovine tuberculosis in the District of Co-

lunibia as reported hist year has been followed by the systematic

retesting of cattle with tuberculin to guard against the reappearance

or reintroduction of the disease. The testing of dairy herds in Mary-
land and Virginia which supply milk to the city of Washington
has also been continued. During the fiscal year the tuberculin test

was applied to 4,oi2T cattle in Virginia, 1,847 in Maryland, and 1,9G7

in the District of C\)lumbia. The percentage of diseased cattle among
those not previously tested was 10.06, while in the retests it was only

3.95. Seventy-three reacting animals in the District of Columbia

were slaughtered, and in all but one case the lesions of tuberculosis

were found on post-mortem examination, thus verifying the result

of the tuberculin test.

INSPECTION OF LIVE STOCK FOR INTERSTATE MOVEMENT.

In addition to work already reported, the bureau inspects live stock

for interstate movement for purposes other than immediate slaughter,

and tests cattle with tuberculin and horses and mules with mallein,

when such measures are required by the laws of the State or Ter-

ritorv to which the animals are destined. In this work 52,230 cattle

were inspected during the year, of which 18,778 were tested with

tuberculin. Similarly 34,789 horses and mules wore inspected and

5,789 tested with mallein.

DOURINE OF HORSES.

An outbreak of a disease of horses in Iowa, suspected of being

dourine, was reported in May, and a prompt investigation was made,

as a result of which the scientists of the Bureau of Animal Industry

were able by prolonged search with the microscope to find in the

blood the causative organism of the disease. This was the first time

that the organism had been demonstrated in a natural infection in

the United States, although the disease had existed in this country

for some years and had been stamped out about five years ago. The
manner in which the present outbreak was introduced was not posi-

tively determined, although indications pointed strongly to its hav-

ing been brought in by an imported stallion. Strict quarantine

measures were at once enforced, with the cooperation of the Iowa
State authorities, and the disease is now believed to be practically

eradicated.

HOG CHOLERA.

The practical value of the serum for the prevention of hog cholera,

produced after long experimentation by the Bureau of Animal
Industry, is now generally recognized. At the suggestion of the

20139°—YBK 1911 4
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department, the lar^^e h()<^-iaising States have taken up the manu-

facture and distribution of the serum, and upward of 200,000 inocula-

tions have already been made by State officials in 21 different States.

The results of this work have been extremely favorable.

At the request of Nebraska State officials and the Nebraska Swine
Breeders' Association the bureau carried out a demonstration with

the preventive serum at South Omaha during the year, similar to a

previous test held at Kansas City. Thirty young hogs were used, of

which 4 were inoculated with blood from hogs sick of hog cholera,

18 were given one dose of the serum, and the remaining 8 were left

untreated. All the hogs were then placed together in one pen, the

experiment extending from July 23 to September 17. The result was

that the 4 inoculated hogs as well as the 8 untreated hogs died of

hog cholera, while the 18 hogs that had been given the serum all

remained perfectly well.

RABIES.

During the fiscal year the brain tissues from 173 suspected cases of

rabies were examined in the pathological laboratory at Washington,

including 152 dogs, 8 cattle, 2 hogs, 1 horse, and 1 goat. The great

majority of these cases came from the District of Columbia and the

surrounding country. One hundred and thirty proved to be positive,

the method of diagnosis being the detection of Negri bodies, sup-

plemented in some instances by the inoculation of rabbits.

EXPORT AND IMPORT ANIMALS.

During the fiscal year there were made 370.369 inspections of

American and 32,470 inspections of Canadian animals for export.

The number of animals actually exported was 171,006; the greater

number of inspections is accounted for by the fact that many of the

animals were inspected two or more times. This work also includes

the supervision of vessels, of which 438 inspections were made.

All live stock for export to Canada are inspected by bureau veteri-

narians, and cattle, horses, and mules must in addition be tested—

-

the cattle with tuberculin and the horses and mules with mallein.

During the year 13,404 horses, 1,046 mules, and 460 cattle were thus

tested, the reactions numbering 251 horses, 12 mules, and 16 cattle.

The other inspections for Canada were 28,428 sheep, 25 goats, and

110 swine.

A strict inspection, with quarantine in certain cases, is maintained

over all animals imported from foreign countries. This is neces-

sary in order to exclude the numerous animal diseases which are

prevalent in other parts of the world. For this purpose hay, hides,

wool, etc., are also inspected and disinfection required. The total

number of import animals inspected during the year was 261,478,
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aiul of these 4,127 were quarantined in accordance with the regu-

lations.

DISTRIBUTION OF VACCINE, ETC.

Over 1,000,000 doses of blackleg vaccine were prepared and sent

out during the year by the Bureau of Animal Industry. The neces-

sity for immunization against this virulent disease of young cattle

is being more thoroughly appreciated by cattle raisers, and the de-

partment vaccine is the means of preventing heavy losses.

Tuberculin and mallein are furnished to State, county, and munici-

pal officials for the diagnosis of tuberculosis and glanders, respec-

tively. During the past year 422,043 doses of tuberculin and 91,642

doses of mallein were sent out.

The department does not distribute the preventive serum for hog
cholera, this work having been taken up by State laboratories, as

already mentioned.

NEEDED LEGISLATION RELATING TO ANIMAL INDUSTRY.

Further legislation by Congress is urgently needed in order to

enable the department to deal more elffectively with matters relating

to the live-stock industry.

It is especially desirable that the Secretary of Agriculture should

have power to control and supervise the manufacture and importa-

tion of vaccines, serums, and like substances used for treatment of

animals, so as to insure their purity and potency. Such prepara-

tions, when contaminated, have in the past been responsible for the

introduction of contagious diseases into the country. The great cost

of eradicating these outbreaks should alone be a sufficient reason for

granting the authority required.

Further legislation is also needed for the regulation of live stock

in interstate transportation, so as to prevent more effectively the

spread of contagious disease and to secure more humane treatment of

the animals in transit.

These matters are discussed more fully and specifically in my re-

port for 1910 and in the report of the Chief of the Bureau of Animal
Industry for the fiscal year 1911.

BUREAU OF PLANT INDUSTRY.

There are over 0,300,000 farms in the United States, and the de-

mand for help from these farms is growing greater each year. The
Bureau of Plant Industry is endeavoring to meet some of these

demands, and its activities now extend into many fields, covering

research, experiments, and demonstrations. The primary function

of the bureau is to develop and encourage constructive agriculture

by assisting the farmer to increase the output per acre and at the
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same time to build up and maintain the fertility of the land. The
manner in which this is being done and some of the more impcntant

results accomplished during the year are set forth under the fol-

lowing heads:

FOREST PATHOIX)GY.

The continued spread of the chestnut-bark disease, particularly

soutlnvard and westward, has caused great public alarm. The
method of destroying advance infections devised by this department

and described in previous publications has been energetically applied

in Pennsylvania, and recently also in New York. There is every

reason to believe that the disease in these two States can be limited

to the eastern counties. The State appropriation for this work in

Pennsylvania is $275,000. In the New England States it will prob-

ably still be possible to keep the disease to the west of the Connecticut

River; but this is essentially a local issue, with little bearing on the

welfare of other States. What is done in western Maryland, in Vir-

ginia, and in West Virginia, however, is a matter of national impor-

tance, for the fate of the chestnut in the southern Appalachians,

where the finest and most extensive stands of chestnut timber occur,

depends upon the checking of the bark disease in these States during

the next three years. This department can cooperate to any extent

in the study of all phases of the disease and in the location of ad-

vance infections, but the actual destruction of diseased trees must,

for legal reasons, be exclusively a State function. It is therefore to

be hoped that these critical States w^ill be able promptly to follow

the vigorous example of Pennsylvania. No other tree disease of

equal seriousness is know^n to science, and unless prompt, united, and

effective action can be taken there is every reason to believe that the

chestnut tree w^ill be practically extinct in certain sections of North

America within 10 years.

On account of their important relation to reforestation, damping-
off and other diseases of forest-tree seedlings have received special

attention. The results of the past season's work have confirmed the

previous report of absolute success in controlling the serious "' blight •'

of coniferous seedlings by slight and perfectly practicable changes in

the management of water supply and shade. For two seasons past

4he use of sulphuric acid in preventing the damping-off of coniferous

seedlings in the Forest Service nursery at Halsey, Nebr., has been

successful. If these results are confirmed by w^ork in other localities

and other years, daniping-off, so far as coniferous seedlings are con-

cerned, will cease to be an uncontrollable factor in reforestation.

The use of sulphuric acid as a soil fungicide originated in this de-

partment, as reported in previous publications.

It is unfortunate that at this time, when interest in reforestation

is at its height, we should laiow^ingly import a destructive European
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nursery disease. Yet this appcnis (o he the case. The white-pine

blister rust, referred to in picN ions reports, is uncpiestionably still

being inipoi-ted. All ini])()rtations that eould be located have been

ins})ected and all visibly diseased trees desti'oyed, but there are no

means of locatin^: all importations. The importaticm of white-pine

seedlings should be flatly prohibited, as the damage which this dis-

ease can do, and probably will do, if once established in America, is

out of all proportion to the value of all white-pine seedlings ever

imported or ever likely to be.

Data collected in the forest-disease survey have indicated that in

America timber decay and tree disease are second only to forest fires

as causes of loss. In theory it is easy to remove diseased trees in

the forest when cuttings are made, leaving only healthy individuals

for seed trees, and so continually improve the health of the forest;

but in practice so many questions of economy and differing local

conditions are involved that many difficulties must be overcome.

The Bureau of Plant Industry has given a great deal of attention

to working out this problem, in active cooperation with the Forest

Service. To this end, pathologists have been stationed in four of

the six National Forest Districts. In District 5 great progress has been

made in so conducting timber sales that all dangerously diseased

trees are removed and only healthy and desirable individuals are

left to propagate the future forest. Probably the most important

function of these " district pathologists " is to look out for dangerous

new diseases. There is every reason to believe that if the chestnut-

bark disease, for example, had started in a National Forest District

having a pathologist it would have been eradicated as a matter of

routine before infection became general. Great epidemics of this

kind are as serious in their effects as forest fires, and there is no
reason why as strenuous efforts should not be made to control them.

CROWN-GALL, AND OTHER PLANT DISEASES.

An important line of work carried on during the past year has

been a continuation of the study of crown-gall of plants, with special

reference to its relation to malignant animal tumors. The new facts

we have learned are, in brief: (1) That bacteria occur also in the

secondary tumors; (2) that in most cases the secondary tumors are

connected with the primary tumor by a deep-seated strand of tumor
tissue, from which the original bacterium has been cultivated out;

(3) that the cell structure of the secondary tumor is like that of the

primary tumor, e. g., when the primary tumor occurs on the stem

and secondary tumors subsequently appear in the leaves the struc-

ture of the leaf tumors is that of the stem. A bulletin is in prepara-

tion which will fully illustrate these new features.
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The work in the bud-rot of the coconut pahn has been completed,

the very interesting discovery having been made that the organism

associated with typhoid fever and not hitherto known to be a plant

parasite is the cause of the bud-rot disease. A bulletin on the sub-

ject is now in press.

DISEASES OF FRUITS.

A feature of the fruit-disease problems of the year has been the

prevalence of physiological diseases, particularly of the apple. In

the Eastern States physiological troubles have occurred in the form

of corky spots in the flesh of apples, accompanied by more or less

distortion in the shape of the fruit. The York Imperial, the Ben

Davis, and other commercial varieties have been affected so seriously

as to injure the sale of fruit from orchards. These troubles are

attributed mainly to the abnormal climatic conditions of the 1911

season.

A group of diseases, such as rosette and chlorosis, has developed

in eastern orchards so as to attract attention, and they have increased

greatly in the Western States. The extreme climatic conditions of

the season have resulted in more injury by the new combination

sprays of lime-sulphur and lead arsenate, but nevertheless these

sprays are proving to be the most universally satisfactory remedies

that have ever been devised.

Very satisfactory results have come from the researches on apple

mildew and its treatment. Experiments on this disease in the Wat-

sonville district of California, in cooperation with the local authori-

ties, have developed a satisfactory method of control by spraying.

The cedar rust, or orange rust, of the apple, which was so com-

mon in the Appalachian fruit belt last season, was very much less

abundant during 1911. Most of this was the result of climatic con-

ditions, though the application of control measures, such as cutting

down the cedars and spraying, helped to reduce the disease.

Spraying experiments on the pecan scab were continued for the

third season, and Bordeaux mixture was demonstrated to be a

specific for pecan scab in Georgia. The pecan rust on nursery stock

was studied and complete success obtained in controlling it by

spraying.

Peach spraying work for the control of peach scab and brown

rot was conducted in West Virginia, Delaware, and Michigan. A
portion of the work was experimental, for the purpose of testing

new fungicides and perfecting the self-boiled lime-sulphur treat-

ment, but most of the work was in the nature of demonstrations.

The results were very striking, and showed conclusively that where

one or both of these diseases are prevalent the net profits from a

peach crop may be doubled, or in some cases quadrupled, by spray-

ing at the proper time.
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Apple spraying experiments and demonstrations were conducted

in several widely separated districts, and it was again shown that

lime-sulpluir properly dihited is a more satisfactory fungicide for

certain apple diseases than Bordeaux mixture. However, owing to

the severe weather conditions of the season, the combination of lime-

sulphur and arsenate of lead caused considerable burning of the

fruit in a few orchards, but this trouble was not so serious as to

discourage the use of this spray.

The grape anthracnose is very destructive to both fruit and vine.

Certain varieties in some localities are attacked every year by this

disease. The department has demonstrated the past season that this

malady can be satisfactorily controlled by proper spraying of the

vines while in a dormant condition. Further confirmation of pre-

vious results in the control of black-rot of the grape has also been

obtained. Very promising results have been secured in controlling

the anthracnose of the cranberry, which has been found to be a preva-

lent cause of loss in some cranberry districts. Considerable progress

has also been made in the study and control of other small-fruit

diseases.

DISEASES OF COTTON AND TRUCK CROPS.

Diseases of the potato have assumed unusual prominence through-

out the country during the past season. Physiological disturbances

have combined with several parasitic diseases in bringing about a

general reduction of the crop. Blackleg and both the early and late

blights have been sufficiently severe to emphasize the importance of

a more general adoption of preventive treatment by growers, but by
far the most serious damage has been caused by potato wilt, a disease

which usually assumes an inconspicuous form, causing premature

ripening followed by dry-rot in storage. The unusually dry season,

which retarded the early growth of the plants, was very favorable

for the development of wilt. The resulting epidemic has served to

emphasize the wide distribution of this disease and has given it a new
importance. Studies are under way which should lead to a more
tliorough knowledge of the causes and the means of control.

Investigations on the diseases of sweet potatoes have been inaugu-

rated and substantial progress made. The causes of the more im-

portant troubles are now known, some of them for the first time,

and means of control are being studied with encouraging results.

The disease-resistant varieties of cotton, cowpea, and watermelon

which the department has developed are being brought into more

general trial by thoroughly organized cooperative arrangements with

growers in the infested sections. This organization is being extended

as rapidly as the nature of the problem and the facilities of the

department will permit.
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Cooperative demonstration work on the control of truck-crop

diseases by proper spraying methods is a new form of work inaugu-

rated to bring the latest results along these lines to the attention of

growers. An important feature of this work is the development of

special machinery and technique to meet the demands of the varying

conditions of culture and climate in different sections.

PATHOLOGICAL INSPECTION WORK.

The necessity of pathological inspection of all foreign importa-

tions has long been recognized, and in the early years the mycologist

was called upon at irregular intervals, i. e., whenever importations

were received by the department, to make examinations. As the

Office of Foreign Seed and Plant Introduction developed and ex-

tended its geographical range, inspection of the depai-tment's plant

imports has been definitely systematized by means of regular exami-

nations, and printed health certificates or written reports for treat-

ment or quarantine are furnished as occasion requires. The same

methods are followed in connection with the congressional seed dis-

tribution, crop physiology and breeding investigations, and the Office

of Gardens and Grounds. Card indexes are maintained for a com-

plete file of observations and results. Advance information is fur-

nished agricultural explorers, that they may be aware of diseases

indigenous to certain countries or geographically restricted, thus

enabling them to avoid unnecessary expense in making collections

which would have to be condemned at Washington.

NEED FOR TRAINED PLANT PATHOLOGISTS.

The gi-owing need for trained plant pathologists to take up numer-

ous problems which are now being presented to this department for

solution is extremely urgent. While the universities and colleges

appear to be doing what they can, it happens usually in our work that

men fresh from college do not have the requisite outlook or the

necessary training to obtain practical results in this field. Usually

we have to give them several years of additional training in order to

make them most serviceable to the advancement of agriculture in

these lines. Every year requests come to us from the experiment

stations and similar institutions in the United States to name persons

well qualified for appointment to positions involving plant patholog-

ical research in these various institutions, and, unfortunately, in a

very considerable number of cases we have to say that, glad as we
would be to recommend persons, there are none in sight with the nec-

essary training. This lack of a sufficient number of trained patholo-

gists works to the serious disadvantage of agriculture in this country.

The department would be glad to have in training an additional num-
ber of young men for such positions.
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COTTON lAirilOVEMENT ON A COMMUNITY BASIS.

To secure tlie full advantao^c from improved varieties of cotton it

is essential that each locality growing the improved variety produce
a sufficient quantity to warrant its reaching the manufacturers un-

mixed with other varieties. In a community that planted only one

kind of cotton, the crossing of varieties in adjacent fields and the

mixing of seed in gins would be avoided, selection could be made
much more elFective, and the production of a larger quantity of uni-

form fiber would secure higher prices. In view of these and other

obvious advantages, special attention has been given to establishing

improved varieties and methods of selection in communities organ-

ized for the production of a single type of cotton.

LONG-STAPLE COTTON IN THE ATLANTIC STATES.

The advance of the boll weevil has reduced the production of long-

staple Upland cotton in Mississippi and Louisiana, resulting in an

acute commercial demand for this type of fiber. The action of State

quarantine laws against the importation of cotton from sections in-

fested with the cotton boll weevil and the high prices realized by
eastern growers of the Columbia variety originated by this depart-

ment have stimulated interest in this variety to the extent that all

the available supplies of good seed were long ago exhausted. Spe-

cial efforts are being made to preserve the uniformity of this variety

by growing new supplies of seed under conditions of isolation from
other cotton and by more effective cooperation in the work of

selection.

SUGAR-BEET INVESTIGATIONS.

The sugar beet has established itself as one of the most important

agricultural crops over a large section of the country, but in the

transplanting of this European industry to the virgin soil of Amer-
ica many new problems have arisen. A system of well-equipped

field laboratories in the beet-growing regions, where studies in path-

ology, breeding, and agronomy can be carried out in close contact

with the fields, is essential to a speedy and successful solution of the

various problems presented. Two such additional laboratories have
been established during the past year, and others are contemplated

for the near future.

Leaf-spot and curly-top, two important diseases of sugar beets,

have received special attention, and work upon damping-off and

root-rot has been inaugurated.

The breeding of special strains of beets for American conditions is

an important line of work which should yield valuable results. It
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has already been shown that American-grown seed yields beets which

are superior to those grown from European seed. Moreover, the

seed produced by Europe is insufficient to meet the increased demands

of both the European and the American markets. Indeed, Old

World dealers have recently turned to America in an attempt to pur-

chase large quantities of American-grown sugar-beet seed for sale in

Europe. It appears that America must produce her ow^n beet seed be-

fore the beet-sugar industry can become properly established here.

It is only natural that in the face of the present shortage the best of

the European seed should be retained for use there, so that the Amer-

ican sugar-beet growers are not only sending many hundreds of

thousands of dollars annually to Europe for seed which should be

produced at home, but they run grave risks of securing only inferior

seed which w^U materially reduce the profits of beet growing.

A number of problems in beet culture and questions of irrigation

and rotation are also pressing for solution. Work along these lines

has been inaugurated and is being pushed with all possible dispatch.

In order to profit as fully as possible by the knowledge gained by

Europeans in their long experience with this crop, a representative

of the department has been sent to visit the beet fields and experi-

ment stations of Germany, France, and Russia, with a view to

the adapting of their practices to American conditions.

SOIL-BACTERIOLOGY AND WATER-PURIFICATION INVESTIGATIONS.

The results reported by cooperators using cultures of the nodule-

forming bacteria for inoculating legumes indicate the continuation

of a high percentage of successful inoculation. The description of

convenient methods for distinguishing between the infection of

crown-gall upon the roots of legumes and the development of the

nitrogen-fixing nodules offers some opportunity for controlling the

dissemination of crown-gall when the inoculation of legumes is at-

tempted by the use of soil from old fields.

In the investigations in general soil bacteriology the study of cellu-

lose destruction has for the present become of the greatest im-

portance. Many new species of cellulose-dissolving bacteria and other

fungi have been isolated, and it is believed that these are closely

correlated with the development of nitrifying and nitrogen-fixing

bacteria and therefore with the maintenance of soil fertility.

Through correspondence, various improvements have been sug-

gested in water supplies and especially in the case of pollutions from
odor-producing algae. The most desirable treatment for the eradica-

tion of these organisms has been determined by the examination of

samples shipped to the laboratory from the polluted supplies.
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WORK ON imVii TLAMTS.

During the year the camphor work has progressed as rapidly as

the nature of the problem would permit. Since the trees must make
a growth of several years before the product can be utilized, the

present task has consisted chiefly in growing trees for planting the

experimental area and in setting out the stock already developed.

Owing to the severe frost of the winter striking the newly trans-

planted stock at a critical time, considerable losses were experienced.

This rather unusual result has led to a change in the handling of the

young stock which it is believed will largely decrease the danger

from this source. Laboratory and factory work has been continued

with marked improvement in the experimental products.

The hop work has been directed toward the same objects as here-

tofore, and the results of statistical study of representative hop areas

have corroborated the correctness of conclusions previously drawn.

It seems clear that under current practice too few vines are trained

to secure the maximum yield. Experimental work on different

methods of pruning and fertilizing promises to develop important

results also. The breeding work has gone far enough to show that

among the large number of hybrid seedlings grown a number of new
types have appeared which give great promise. A laboratory study

of certain important hop constituents has shown that varietal or

geographical characteristics can be detected which should simplify

somewhat the problem of judging hop values. Further work along

this line must be fruitful of most valuable results.

POISONOUS-PLANT STUDIES.

The field work of the year has covered two chief lines of activity

:

(1) Feeding work carried on with suspected plants at the field

camp near Baldwin, Colo., and (2) visits to the national forests in

which considerable losses due to poisonous plants were suspected.

Feeding work has been continued with the species of Delphinium
(larkspur) available in the vicinity of the feeding station, with
species of Lupinus (wild lupine), species of Cicuta (water hemlock),
and others. Several serious sources of trouble were demonstrated
and means of greatly reducing the losses w^ere worked out for the

larkspurs. It is hoped this result may be of much value to the stock

interests, since losses due to larkspur poisoning are very great and
are experienced on practically all the cattle ranges in the western

mountains.

Recormoissance work on several of the national forests reporting

the severest losses has been done, and in cases of plant poisoning it

has usually been possible to indicate the source of trouble and often

to suggest helpful measures.
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On account of the urgency of the demand from stock regions of

the West, this work up to the present time has been largely confined

to that section of the country, but it is hoped to investigate in the

early future a number of similar problems occurring in the East.

Laboratory work on the nature of the active principles present in

poisonous plants and poisonous-plant products has been carried on

chiefly at Washington.

The question of spoiled corn and its relation to pellagra has been

under investigation, the agricultural side of the problem only being

considered. Toxic substances have been isolated from cultures of

organisms occurring on spoiled corn and some new constituents have

been isolated.

PLANT PHYSIOLOGICAL IN\nE8TIGATI0NS.

During the year the problem of the storage of sweet potatoes has

been actively investigated. The difficulty of keeping sweet pota-

toes has suggested a study of the physiological behavior of this prod-

uct under different storage conditions in the hope of finding the

cause of the weakness and of worlring out a convenient method of

handling them for long-time storage.

A physiological study of certain pathological conditions arising

in cabbage and spinach in prominent eastern trucking regions has

been undertaken. The investigation has shown derangement in cer-

tain enzyme relations, and a method for accurately investigating

these has been worked out. The curly-top of sugar beets has also been

under study.

The physiological requirements of plants have been much inves-

tigated in the past, but certain new considerations have come to

attention during late years, which have seemed to demand investi-

gation of certain of these problems viewed from the new standpoints.

Such a study has been undertaken with very suggestive results.

The chemical variability of certain important drug plants has been

under investigation in the hope that uniform active products might

be developed. A good basis for further work has been obtained, and

the outlook for success seems good.

ALKALI AND DROUGHT-RESISTANT PLANT-BREEDING INVESTIGATIONS.

Investigations during the year have been in large measure di-

rected toward ascertaining why some varieties of crop plants endure

drought better than others, since it is evident that the best results

in variety testing and breeding for drought resistance can only be

attained when this problem is solved. It is practically certain that

" root pull " is not an important factor, for extensive experiments

have led to the conclusion that there is very little difference in the
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ability of the roots of plants from arid regions, as compared with

those from humid regions, to extract water from a nearly dry soil.

Economical use of the moisture available, as evidenced by the pro-

duc^tion of a maximum crop with a minimum loss of water in trans-

piration, is believed to afford the best criterion of superior drought

resistance. An immediately applicable result of these physiological

investigations is the working out of a method for testing in the field

the comparative drought resistance of different species and varieties,

which it is believed can be successfully used, even in wet years, thus

greatly accelerating the progress of variety-testing and plant-breed-

ing work.

As regards the indicator value of natural vegetation, the results

of preliminary studies in the Intermountain or Great Basin region

support the conclusion previously reached in the Great Plains area

that the native growth is the safest guide to follow in selecting new
land for agricultural purposes. Certain types of vegetation are

found to characterize land that is suitable for " dry farming." Other

types are a pretty certain indication that the water relations of the

soil are unfavorable or that there is a dangerous quantity of alkali

salts, even though the appearance of the surface soil may not indi-

cate the presence of alkali.

Several bales of lint of the new Yuma variety of acclimatized

Egyptian cotton grown in Arizona in 1909 and 1910 were purchased

by one of the largest American firms which use this type of cotton

at a considerable premium above the price obtaining at Boston on
the date of sale for high-grade imported Egyptian cotton. The
results obtained in spinning this cotton were highly satisfactor}^ to

the purchaser. This additional assurance of the good quality of the

fiber, together with the satisfactory yields obtained at several dif-

ferent localities in the Southwest, justifies the conclusion that this

Yuma variety is well adapted to the commercial production of cotton

of the Egyptian type.

DATE CULTURE.

As the date trees of imported varieties now on trial gain in

maturity, their true characteristics and adaptation to particular con-

ditions become more apparent. The present year's results at Mecca
and Indio have brought into prominence a few varieties favorably

noticed for several years, but now definitely to be recommended for

trial on a commercial scale.

With the fruiting of young trees grown from seed distributed to

department collaborators a number of new varieties of decided merit

are appearing, and certain imported sorts are showing an unusual

proportion of meritorious seedlings. We novr have also for the first

time the opportunity of using pollen from male trees of known
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parentage, and date breeding along definite lines began with last

spring's pollinations. Artificial ripening by a very inexpensive

method has been carried to a perfection not heretofore attained, and
the limited output of the Deglet Noor variety so handled commanded
fancy prices.

The results secured by the department in date culture have stimu-

lated considerable activity in date planting and the development of

the industry bids fair to advance about as rapidly as the slow propa-

gation by offshoots will permit.

CONDITIONS AFFECTING CROPS IN ARID REGIONS.

Serious misconceptions have developed regarding the possibilities

of crop production in semiarid regions, owing to the lack of definite

information regarding the prevailing conditions in such regions.

The large yield reported from time to time in the daily press is that

of the exceptional crop grown as the result of an unusually heavy

rainfall or under such peculiar local conditions that it receives more
than the normal water supply of the region. For this reason the

department is making measurements at each of its semiarid experi-

mental farms to determine as nearly as possible the exact conditions

of temperature, rainfall, and evaporation under which each crop is

produced. In addition, systematic measurements are made of the

moisture content of the soil under different methods of cultivation

and crop rotation, to determine what methods are most efficient in

getting the rainfall into the soil and making it available for the

growing crop. In this way we are able to determine the conditions

under which each crop is produced and the effect of those conditions

upon the yield. These measurements will be continued until suffi-

cient information is obtained regarding conditions in each section

where dry farming is being attempted. A preliminary report cov-

ering the results of the first four years' observations is now in

preparation.

TOBACCO INVESTIGATIONS.

Experiments and demonstrations in improved methods of tobacco

production have been carried out at local field stations in most of the

leading tobacco-growing sections, and laboratory studies on the rela-

tion of the composition to the quality of the leaf have been continued.

The method which has been devised for applying artificial heat in

curing cigar tobaccos has been used successfully during the past sea-

son by several growers in the Connecticut Valley. This system not

only does away with all injury from pole sweat, but insures better

and most uniform curing. Experiments with an improved system of

ventilation for barns in the flue-curing districts have also given

promising results.
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In the export and manufacturing districts special attention has been

i2:ivcn to the problem of securing an jukHjuate supply of humus in the

tobacco soils, which undoubtedly constitutes the key to improving the

yield as well as the quality of the crop in nearly all these districts.

This problem is of the greatest importance to the grower because of

the fact tliat most legumes are likely to exert an injurious effect on

the (}uality of the tobacco when preceding this crop in rotation.

An important feature of the tobacco work of the year has been a

careful study of the effects of environment on the habits of growth of

the plant and on the quality of the cured product, the principal ob-

ject of this work being to afford a proper guide to the development

of improved varieties by systematic breeding. The extensive studies

relating to the plant-food requirements of the tobacco crop which
have now been in progress for several years have been continued along

the same lines.

INVESTIGATIONS IN POMOLOGY.

The Avork of identifying fruits has increased to a very large extent

during the year, identifications being made of fruits from every sec-

tion of the country.

A revision of the catalogue of the American Pomological Society

is now under way. The value of this catalogue to the fruit interests

of the country can hardly be overrated, since it has for years been

the standard conservative authority upon the value of varieties for

the whole country. The forthcoming revision will make the cata-

logue more comprehensive and exhaustive than ever.

Investigations looking to the simplification of fruit nomenclature

have been pushed vigorously, resulting in the accumulation of sev-

eral thousand card references to the history, origin, distribution,

synonymy, description, classification, etc., of the cultivated fruits of

the country.

The collection of fruit varieties at the Arlington Farm has been

materially increased during the year. The collection is furnishing

admirable opportunities for obtaining information at first hand con-

cerning the relative merit of varieties.

Special attention has been devoted to the Persian walnut. Effort

is now^ being made to introduce foreign varieties, to the end that a

thorough test may be made of those that give promise of meeting the

demands for an extension of the area of cultivation.

FRUIT-MARKETING, TRANSPORTATION, AND STORAGE INVESTIGATIONS.

Investigations on the marketing, transportation, and storage of

fruit have consisted mainly of a study of the relation of handling
methods to decay and deterioration in oranges and pomelos in

Florida ; table grapes, oranges, lemons, and apples in California

;
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and cherries, fresh prunes, and red raspberries in Oregon and Wash-

ington. The investigation of different methods of precooling table

grapes, red raspberries, cherries, and fresh prunes in advance of

shipment is also an important feature of this work.

The general principles underlying the relation of careful handling

to the sound shipping and holding qualities of fruits have been found

to apply to all classes of fruits thus far investigated, including even

such perishable products as cherries and red raspberries.

VITICULTURAL INVESTIGATIONS.

The experimental vineyards established in different sections of

California continue to yield important results, especially in deter-

mining the adaptability of various Vinifera grape varieties to differ-

ent soil and climatic conditions.

FRUIT-DISTRICT INVESTIGATIONS.

The fruit-district work has been extended to cover the regions of

Oklahoma, Kansas, Nebraska, northern Texas, and portions of New
Mexico and Colorado. Ten years' phenological data have been ac-

cumulated and the results are being tabulated.

ARLINGTON EXPERIMENTAL FARM.

The Arlington Farm, which is the department's field laboratory

in plant industry, is the largest intensive enterprise of this character

in America. The farm is equipped with barns, tool sheds, and mod-

ern implements and is manned with men and teams for conducting

the field investigations of more than 20 distinct offices and bureaus

of the department. Besides this equipment there is upon the farm a

bank of greenhouses consisting of 20 separate rooms or units devoted

to experimental research work. A modern gravity brine-system cold-

storage plant with a capacity of 700 barrels has been installed. Two
types of drying apparatus, one for steam and one for direct currents

of hot air, have been provided, as well as a plant for sterilizing soil

and boiling spray mixtures.

TRUCK-CROP INVESTIGATIONS.

The development and maintenance of standard commercial va-

rieties of vegetables particularly adapted to specific purposes is well

under way with lettuce, cauliflower, cabbage, beets, tomatoes, and
potatoes. During the last year standard commercial varieties of

potatoes have been grown in each of the important commercial
potato-growing regions. This stock has all been grown on the hill-

selection tuber-unit basis. The work under way in the development
of new varieties exceeds that of any former undertaking. There
are in this collection over 25,000 distinct specimens or varieties.
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The peanut invcstif^^ations have caused rapid extension of the

industry. Fi'oni a hef^inuing of a few hundred acres in 1908 the

crop this year will re(|uire more than 'iOO,()00 acres in tlie (lulf States

ah)ne, where prior to the time mentioned no commercial industry

existed.

GREENHOUSES, GARDENS, AND GROUNDS.

Two additional greenhouses of a temporary nature were added
during the year, one being used to care for the citrus-fruit collection

and another for physical investigations. A number of the worn-out

asj^halt walks in the grounds were replaced and worn portions of the

macadam roads repaired. In order to avoid any possibility of dan-

ger from frost should there be a break in the underground heating

main from the central power plant, two large second-hand boilers

were installed adjacent to the greenhouses. Much attention was
given to the lawns adjoining the department buildings in order to

maintain them in good condition. A number of additions w^ere made
to the ornamental plantings upon the grounds.

OFFICIAL COTTON GRADES.

The preparation and distribution of the nine official grades of

white American cotton, as provided by law, has been an important

feature of the w^ork of the Office of Plant Technology. These grades

have been officially adopted as the basis of their operations by nine

cotton exchanges, while the New^ England Cotton Buyers' Associa-

tion and the Arkwright Club have agreed to make them the basis

of all their purchases.

A meeting of the Southern Cotton Buyers' Association was held

in Memphis, Tenn., at which it was unanimously agreed that the

official grades Avould be made the basis of all quotations to these

New England organizations. The representatives of several ex-

changes which have not formally adopted the official grades partici-

pated in this action.

The official grades have now- been on sale for a little more than one

year, and. the number of orders received in the last half of this period

is one-third greater than in the first half. Because of the increased

demand and the perfection of facilities for the preparation of the

grades, it has been found practicable to reduce the price of a full

set to $30.

The work of placing 50 sets of these grades in vacuum storage for

use as working duplicates in future years is being actively prose-

cuted. It is believed that by this means it will be possible to preserve

indefinitely the exact standard w^hich was originally adopted. This
has never before been accomplished, and the inability to preserve

the integrity of the standard adopted has been one of the principal

20139°—YBK 1911^—
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causes of the failure of the attempts heretofore made by the various

branches of the cotton industry to agree upon a uniform standard

of classification.

Witli a view to encouraging improved methods in the ginning and

handling of cotton, experimental and demonstration work on a com-

mercial scale has been undertaken. It is hoped that these experi-

ments will give an accurate measure of the increased value which

can be given to the cotton crop by a more careful regulation of the

speed of the ordinary cotton gin, by better bagging, the protection

of cotton from exposure to weather, and by securing greater uni-

formity within the bale. The effects of storing seed cotton under

different conditions and for different periods are also being investi-

gated.

The improved method of measuring the length of cotton fiber

which has been developed has justified all that has been hoped for

it. The method has been demonstrated before important gatherings

of prominent members of the cotton industry, and has been received

with great interest and pronounced approval.

PAPER-PLANT INVESTIGATIONS.

During the year a total of about 3 tons of paper has been made
from cornstalks, broom-corn stalks, nonsaccharine sorghum stalks,

rice straw, properly retted and overretted hemp stalks, sorghum

bagasse, canes from southern canebrakes, " rice-root " grass tops,

and fish-pole bamboo. Good qualities of book paper resulted in prac-

tically all cases, and several of the materials have proved sufficiently

promising as to yield of pulp and quality of paper to warrant more

detailed investigation.

The results with cornstalks have been more encouraging, as higher

yields of pulp in proportion to raw material have been secured.

Special attention has been paid to securing food-extract by-products

that may be used in feeding cattle. Several hundred gallons of

cornstalk extract evaporated to the consistency of molasses have

been produced, and preliminary feeding tests have been carried on

with dairy cattle and hogs. From these it appears that the extract

may have considerable nutritive value. The value of this by-product

and the cost of securing it will probably determine whether or not

cornstalks can become an important paper-making material in the

near future.

FIBER CONGRESS IN JAVA.

In response to a request from the Netherlands Government, the

botanist in charge of fiber-plant investigations was sent as a delegate

to represent this Government at the International Fiber Congress

and Exhibition at Surabaya, Java, held in July, 1911. The Fiber



REPORT OF THK SECRETARY. 67

Conijfi'cs.s itself was (he first international giitlicring that has been

hehl for the general discussion of the production of plant fibers. The
subjects were ably discussed by men who for the most part are actually

engaged in operating fiber i)lantations and who therefore have an

intimate knowledge of the many problems met with in the industry

and also the many practical ways in wliich tliese problems are solved.

GRAIN STANDARDIZATION.

The results of the grain-standardization investigations pertaining

to the methods of harvesting, handling, transporting, storing, and

grading grain have been of unusual interest and value during the

year. In this work special attention has been given to the methods

of handling grain on the farm, in elevators and warehouses, and by

transportation companies, including a study of the changes which

take place in grain while in storage or during transit in cars or

steamships, together with a study of the relative value of the factors

taken into consideration by grain dealers and the manufacturers of

grain products in fixing values and grades of commercial grain.

These investigations have likewise included some preliminary work
in the rice fields of Louisiana and Texas on the methods of handling

and grading rough rice, with a view of reducing the immense losses

now experienced in handling this important crop.

Continued investigations during the year have fully confirmed the

conclusions originally drawn that moisture is the most dangerous

factor in the handling of commercial grain. Extensive experiments

made to determine the natural shrinkage of grain when handled in

elevators or warehouses or while in transit in cars have shown losses

in weight due to the evaporation of moisture ranging from one-tenth

of 1 per cent to more than 7 per cent.

Detailed tests of more than 10,000 representative samples have

shown that a very high percentage of the 1911 crop of corn contained

more than 20 per cent of water at the time of marketing, thus em-

phasizing the urgent need of better methods of handling grain on the

farm and of growing types of corn that will mature sufficiently early

to permit the grain to be marketed in a dry, sound, and more satis-

factory condition. The degree of deterioration in corn alone, due

primarily to excessive moisture, results in a loss equivalent to more
than a million dollars annually, much of the corn handled commer-

cially becoming musty, sour, hot, and badly damaged.

During the latter part of the year an informal invitation was

extended to grain exporters and representatives of railroad and

steamship companies interested in the handling of export grain to

participate in an informal conference at the department for the

purpose of discussing the results of special observations on seven

cargoes of export corn aggregating more than one and one-half mil-
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lion bushels. This invitation met with a most cordial response, and

the '29 delegates present took an active part in discussing the results

of these investigations, with a view of improving the quality and

conditions of American export grain.

SEED-TE8TINO LABORATORIES.

On account of the provision for seed testing made by State laws

in North Carolina and Nebraska, cooperation with these States has

been discontinued, and two new laboratories are being opened in

connection with the agricultural experiment stations in California

and Louisiana, the laboratories in Missouri, Oregon, and Indiana

being continued.

Hairy-vetch seed, which has this year for the first time been col-

lected for examination for adulterants, was frequently found to

contain seed of cultivated varieties of spring vetch, the latter gen-

erally' being useless for fall sowing on account of winterkilling. An
examination of the hairy-vetch seed-growing section of northern

Germany and northwestern Russia shows that on account of the

difference in time of ripening it is impossible to harvest seed of cul-

tivated forms of spring vetch and hairy vetch together, the former

being used as an adulterant. The Vicia villosa seed originating in

the Baltic Provinces occurs as a volunteer in winter rye and is sepa-

rated as cleanings from the rye.

PROGRESS IN CORN INVESTIGATIONS.

Requests for information concerning the corn crop, received by
the department, were much greater in number and variety than dur-

ing any previous year. In cooperation with interested farmers in

many of the principal corn-growing States work is in progress

which has as its object the development of higher yielding strains

of corn. In connection with this work demonstrations are made
of methods of breeding, methods of seed selection and preservation,

methods of planting and cultivating, as well as tests of soil prepara-

tion and tests of cover crops. This cooperative work with indi-

vidual farmers has resulted in the development of a number of

higher yielding strains of corn and in stimulating throughout the

localities an interest in better methods and higher acre yields. In

a number of instances this work has resulted in a very noticeable

increase in the production of corn per acre throughout the com-

munity.

There is perhaps no other crop capable of giving so profitable a

return from both investigation and demonstration work. The past

season's work shows moi-e plainly how very responsive this crop is

to judicious treatment and how very little we have systematically



REPOKT (»K THE SECRETARY. 69

studied its rc(iiiirenients. AVhcn the conclusive demonstrations con-

ducted durinij: (he year in a lew localities are conducted in many
localities, a sudicient percentage of corn growers will profit by the

demonstrations to cause a general imi)rovement in the a(;re yield of

corn.
CERKAL I Ml'KoyiO.MKN r.

Adaptation and breeding work with all the cereals has been con-

tinued during the year with special emphasis on the production of

hardier and more drought-resistant varieties and strains. The supe-

riority of many of the drought-resistant cereals was markedly shown

in localities where drought was severe. The Turkey and Kharkof
varieties of winter wheats did especially well, while Swedish Select

oats and Ghirka spring wheat showed much superiority over less re-

sistant varieties. The total production of the Kharkof wheat in the

United States must be at least 40,000.000 bushels. Durum wheat con-

tinued to be the leading grain crop in the dry wheat-producing sec-

tions of the West and Northwest, where winter varieties are not yet

dependable. The use of durum wheat flour is steadily increasing,

and this product can now be purchased in a number of eastern cities.

The season's work has furnished some good results with proso mil-

lets, particularly under irrigation, but also under dry-land condi-

tions. Emmer, because of its better adaptation, still gives evidence of

being a valuable crop in localities a little too dry for other stock food,

such as oats and barley.

For the work in dry-land grain investigations two new experi-

ment farms have been added, one at Burns, Oreg., and one at Aber-

deen, Idaho. These farms will be managed in cooperation with the

experiment stations of these States. During the year, for the first

time, experiments with grains under irrigation have been under-

taken. These experiments are conducted at points where it is possible

to compare the results obtained with similar varieties under dry-

farming conditions.

The grain sorghums are proving increasingly important as stock

foods for dry-land areas. The dwarf and early varieties, such as

Dwarf milo. Dwarf Blackhull kafir, Sudan durra, and the kowliangs

which have been bred and distributed by this department are giving

surer yields under conditions of greater drought than were formerly

possible. They also permit the extension of these grains into more
northern States, as South Dakota, Idaho, and Oregon.

In rice investigations in the South special attention has been given

'to solving the problem of controlling red rice by proper rotations

and cultivation. In California experiments with rice were conducted

at nine different points, and the results already obtained indicate

that commercial rice production may be possible on large areas in
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the Sacramento Valley and on smaller areas in the San Joaquin

Valley. Preliminary irrigation experiments with rice show tiie prob-

ability of obtaining more profitable yields of tliis crop with much
less irrigation water than is commonly used. Promising results have

also been obtained in the investigation of growing rice without irri-

gation on the prairies of Florida. Experiments with Arlington

Awnless winter barley have progressed with considerable success.

Seed of this hybrid has been sent to all the experiment stations in

the South and West where winter barley would likely be adapted,

and in many cases excellent success has been reported. Owing to its

high stooling qualities this variety gives promise of becoming very

productive.
nRr-L.\ND AORICULTURE INVESTIGATIONS.

Another year of severe drought throughout a considerable portion

of the Great Plains region has shown the value of the investigations

in crop rotations and cultivation methods in this area. These investi-

gations have shown that, while much may be accomplished in the way
of moisture conservation by proper methods of cultivation, none of

the much-advertised methods and " systems " which have been so

vigorously exploited through the public press can insure crops

against droughts as severe as those experienced at some of the stations

during the last two seasons. At those stations where the drought was
less severe some remarkable differences in yields were obtained

where proper methods of cultivation and crop sequence were followed.

The results of the past season's investigations strongly confirm the

tentative conclusions published in Bulletin No. 187 of the Bureau of

Plant Industry. They also disclose several new problems which de-

mand solution and which will be attacked during the coming season.

The high appreciation of this line of work by those interested in

the agricultural development of the Great Plains was evidenced by

the substantial increase in the appropriations made by the last Con-

gress for its development and extension. The Comptroller of the

Treasury has ruled, however, that, owing to a slight defect in the last

appropriation act, the funds appropriated '* for the investigation and
improvement of methods of crop production under semiarid or dry-

land conditions" can not be used for the erection of buildings neces-

sary for carrying on these investigations at the field stations. It is

hoped that the next Congress will remedy this defect early in its

session, in order that the current appropriations may be used for this

purpose. If this is done, active operations will be begun at several

new stations early in the coming spring. These stations are located

in Fall River County, S. Dak. ; near Tucumcari, N. Mex. ; and in the

southern portion of the Panhandle of Texas. It is absolutely essen-

tial to the development of this important line of investigations that

suitable buildings be erected, and unless the funds already appropri-
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fited are innde available for this purpose the contemplated extension

can not be made until July 1, 1912, thus causin^^ the loss of an entire

reason's work at these new stations. Such a delay at this time would

be very unfortunate, as these stations are in localities where the

droup^ht has been very severe for the last two seasons and the settlers

are therefore in ur£>;ent need of all the assistance that can be given

them by this department.

WORK OF THE FIEIJ) STATIONS AT THE RECLAMATION PROJECTS.

The opening of the reclamation projects to settlement has disclosed

many problems of a local character which must be solved before these

projects can be brought to their highest state of productiveness. In

order to assist in the development of this region, the department has

established experimental farms upon the following projects: Yuma
(Arizona, California), Truckee-Carson (Nevada), Umatilla (Ore-

gon), Huntley (Montana), North Platte (Nebraska), Williston

(North Dakota), and Beliefourche (South Dakota). Experiments

to determine the tillage methods and crop rotations best adapted to

the conditions constitute an important part of the work at these sta-

tions. Special attention also is given to the utilization of native

forage and fruit plants and to the testing of special crops that seem

peculiarly fitted to the different conditions.

Irrigated regions present problems in plant nutrition and crop

production that are not met elsewhere. A marked diminution in

yield after cultivation for a few years is by no means an uncommon
experience in irrigated regions. These troubles are often the result

of the translocation of the large amount of soluble material that is

usually present in irrigated lands, but there appear to be other causes

not well understood which give rise to a condition of malnutrition

in the grooving crop. Particularly is this to be seen in the case of

irrigated orchards. It is highly desirable to undertake at once a

comprehensive investigation of the conditions giving rise to malnu-

trition of crop plants in irrigated regions if we wish to maintain our

irrigated lands in a high state of productiveness.

Some serious pathological problems have also developed on some
of the projects, notably a disease of the potato which has proved

very disastrous on the North Platte (Nebraska) project. These prob-

lems are undoubtely closely associated with the time and manner of

applying irrigation water and also with the quantity of water ap-

plied. The previous crop grow^n upon the land seems also to be an

important factor in causing these diseases to develop. These various

problems and their interrelation are to be carefully studied through

cooperation among the several offices of the Bureau of Plant Industry

having charge of the respective lines of investigation.
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F()KA(iE-C Ror INVESTlCiATK^NS.

Notwithbtaiidiiig the fact that rapid and material improvement

has been made in agronomic methods and in practically every phase

of farming, almost no advancement has been made in the manage-

ment of farm pastures. This is apparently due to the lack of a full

appreciation of their value, for it is a fact that pastures will stand

neglect to a greater extent than any other portion of the farm and that

the results of care and treatment are not so readily noticeable as in the

case of cultivated crops. The careful investigations that have been

under way for the last four years are now beginning to point to

methods of management that will very materially increase the in-

come from pastures that are now unprofitable. The optimum rate of

grazing pastures seems to be one of the most important factors in

connection with their management. In carefully conducted tests

very light grazing as well as very heavy grazing has proved in-

jurious. The value of alternate grazing and surface cultivation has

been measured under carefully controlled conditions, and data have

been accumulated to form a basis for reliable recommendations.

A new forage crop to become popular in any section must possess

points of superiority over forage crops that are already well estab-

lished. This season two new grasses, Khodes grass and Sudan
grass, have proved to be so superior to other grasses for the same

conditions that they are being accepted at once in sections where

they have been tested.

The ability of Rhodes grass to produce heavy yields of palatable

and nutritious hay in Florida and other parts of the Gulf coast

region, where a good hay grass is a valuable desideratum, makes

this grass one of the most promising of recently introduced plants.

Sudan grass, introduced from Africa, is another example of a

new forage crop that has become popular almost in one season.

This grass apparently possesses all the valuable characteristics of

the well-known Johnson grass without being at all troublesome as

a weed on cultivated land. Sudan grass is an extremely promising

gi'ass not only for the South, where Johnson grass is now being

grown, but also for sections farther north as an annual crop to

replace millet. It is a very drought-resistant species and gives

heavy yields of good hay.

A new^ variety of velvet bean promises to become a valuable crop

for forage and soil improvement in sections that are considerably

north of those now producing the Florida velvet bean. While fur-

ther tests of this variety are necessary to determine its value and

northern limit, the present indications are that it will become a

very popular and profitable crop as far north as southern Arkansas.
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JNVESTKJATIONS IN lAH.M MAN ACJLMENT.

This important work will hv. ^roupod under four principal heads:

(1) Studies of farm practice; (ii) cost accounting and farm lecords;

(3) farm e(juipment ; and (4) farm pioblems. or extension work.

In the studies of farm practice, nnich additional information has

been secured concerning the relation of farm practice to crop yield,

the relation of methods of tillage to crop yield and to soil and labor

conditions, and the relation of cropping systems and methods of

tillage to weed control. Particular attention has been given to the

relation of crops to the general distribution of labor on the farm.

An important phase of the work of farm management has to do with

the problems of the farmer or the application of all the data secured

to the individual farm. From most of these farms similar records

were secured last year. These records show" the cost of every kind

of farm operation under widely varying conditions of management.
They also show the dates at which all work is done and the number
of men and horses required to perform each operation economically,

and hence they are of great value in formulating w^orking plans for

farms. A careful study has been made of the capital invested, the

elements of cost, and the sources and amount of income on all farms

in several representative townships in three Middle Western States.

These studies give important information on the types of farming

best adapted to that section, the relation of successful management
to the training and education of the farmer, the average percentage

of profit on the inA^estment, the relation of profit to the seasonal

distribution of labor, and many other important problems connected

with the organization and conduct of the business of the farm.

Studies of the character and cost of all phases of farm equipment

and the distribution of capital among the elements of equipment,

such as land, buildings, fences, live stock, and implements and ma-

chinery, have been conducted on a large number of farms in several

widely separated localities. In connection with the studies of cost

accounting and farm records, investigations have been made of all

the operations on a large number of farms. The reorganization and

redirection of agriculture in the various sections of the country is

a task calling not only for broad know^ledge of the sciences which

are fundamental in agriculture, but also for an intimate knowledge

both of farm practice and of the problems confronting the farmer

in any given section. Changes in farm practice in many localities

are imperative for the good of the farmer as well as for the general

welfare. In many places the practice of unwise methods has resulted

in marked decrease in the yielding power of the soil. In nearly all

of the older States there is a noticeable decrease in rural population.

The growth of urban population and the development of transpor-
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tation facilities have made important changes in the demand, and

hence in prices, of farm products, rendering changes in types of

farming desirable and necessary. The problem of tenant farming

is pressing for solution. As the older men retire, the young men
having largely entered other callings, it becomes necessary to rent

the farm. The tenant is usually without the capital necessary to

equip for live-stock farming; he therefore exploits the farm and

then moves on to exploit another. This problem must receive atten-

tion. Systems of tenant farming must be evolved that will give

consideration to the future productiveness of the soil.

The necessity for important modifications in farm practice and

the reorganization of the agriculture of many sections is becoming

generally recognized and public interest is being awakened. This

is one of the most important phases of the work of this department.

An organization has been formed and men have been trained to lead

in this work. We are now ready to extend this work. In doing

this we propose to cooperate as closely as possible with all those

agencies in the several States which are interested in work of this

character.

far:mers' cooperative demonstration work.

The farmers' cooperative demonstration work has been developed

into a system for carrying information to the farmer on his own
farm. It has as two of its strongest points the carrying on of dem-

onstrations in the production of standard crops under the best-

known methods on the land of the farmer being instructed and the

securing of such active cooperation in the demonstration on the part

of the farmer as to bring about the adoption of the method advo-

cated. After seven years of experience and development it has grown

into a great and successful institution. Not only has it been success-

ful in showing the southern cotton farmer how to meet the ravages

of the cotton boll weevil, but it has spread abroad through southern

agriculture lessons of great value, and rapid strides are being made

in that section in diversified farming, the keeping of live stock, and

the building up of soil fertility. From the great extent of this work

and the years of experience the department has had with it, it may
safely be said at this time that when intelligently directed this

method of disseminating agricultural knowledge proves successful

and secures the allegiance of the educated and progressive farmer as

well as the poorer classes and negro tenants.

One important branch of this work has been the boys' corn club

movement. This has attracted much attention, and has served as a

means of stimulating general interest in better agriculture in the

South and better knowledge of its great agricultural resources.

Corn clubs were organized in other States for some years before they

were started by this movement in the South, but nowhere have they
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been ()r<Xjmiz(Ml more systcinaliciilly or successfully. The numbers

have increased from a small be^rinning four years ago until the present

enrollment is practically 00,000. Prizes are awarded for excellence

in growing corn on one acre to be contested for by boys organized

into clubs in c(X)peration with the public-school system of States

and counties. The prizes are contributed either in money or useful

things by merchants, commercial organizations, public-spirited indi-

viduals, and others. One of the strong features has been the method

of awarding prizes, the prizes not being given to the boy who raises

the most corn on his acre, but the practical and educational value of

the lesson is kept in mind, and in making up the award emphasis is

given to best yield, minimum cost of production, quality of corn

produced, and best written report of the undertaking. The prize

winner in each State as a rule has part of his reward in a prize trip

to Washington, where the boys gathered from the several States

receive much attention and have opportunity to see and study

the interesting things in the Capital City. These clubs are helpful

in attracting the attention of the young men to the advantages of

farming as an occupation, in waking up the older farmer to the ad-

vantages of better methods of production, and in assisting the public-

school system in vitalizing rural education. In the States of North

Carolina, South Carolina, Georgia, Alabama, Mississippi, Louisiana,

and Arkansas this boys' corn club work has been carried 'on by the

Farmers' Cooperative Demonstration Work in direct cooperation

with the agricultural colleges of each of those States.

As the home is the all-important feature of farm life and is closely

associated with its economy, it has been thought wise to help the

girls as well as the boys. The problem of the production of home

supplies is close to the home. With the great possibilities the South

has for the production of vegetables and fruits and with the modern

conveniences accessible for canning and preserving them, it is possible

to have provisions of the best kind the year round. This and the

keeping of poultry go far toward relieving the wrong side of the

family ledger. Girls' canning and poultry clubs have been organized

by the department in cooperation with colleges of agriculture and

other institutions in the South, the object being to instruct the girls

in the best methods of raising the ordinary garden vegetables, can-

ning the same for winter use, and the care and keeping of poultry.

This work is financed by the General Education Board of New York,

with the hearty financial cooperation of the agricultural colleges of

the South, and to it, through the demonstration work, the department

is lending its guiding assistance. This work has only just begun.

Prizes are offered in the same way as in the corn clubs, and the girls

and farm women of the South are showing great interest in this

branch of the work.



76 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

pro(;ress in plant introduction.

The striking fact tiiat tlie vast majority of valuable varieties of

our cultivated crop plants have originated by chance and been dis-

covered by private individuals seems to warrant the encouragement

throughout the country of private testing gardens as well as official

ones, in which newly introduced plants can be grown and closely

watched by intelligent and interested people. It is not deemed expe-

dient as a policy to support these testing gardens with Federal funds,

but to supply the plant material which is propagated in extensive

propagating gardens, and in this way encourage the building up of

permanent collections and arboreta which shall be supported by

State appropriations or private endowments.

In order to encourage those thoroughly interested in the testing

of new plants and their use in the creation of new varieties, plant in-

troducers are sent out to visit the various gardens and bona fide pri-

vate experimenters. They arrange for the placing of the valuable

plants, interpret the results, suggest new and promising fields of

investigation, and report on the demands for foreign plants w^ith

which to work.

In addition to the State experiment stations, permanent places for

the testing of long-lived perennial plants have been found in city

parks, the grounds around many public institutions, and the farms

connected with the Indian reservations. By this method a wider

circle of experts and amateurs is being reached than would be possi-

ble by the building up of a few large collections, in that it brings to

their own gardens new plants upon which they can experiment and

which they can breed with our native species.

An agricultural explorer has during the year explored the cold dry

regions of Chinese Turkestan and crossed the Tien Shan Range into

Siberia and obtained wild apples, pears, bush cherries, and other

fruits and forage plants which can not fail to be of value to the

breeders of hardy plants in the Northwest.

CONGRESSIONAL SEED DISTRIBUTION.

Seeds and plants were distributed upon congressional order as in

former years. Between six and seven hundred tons of vegetable and

flower seeds, put up in approximately 60,000,000 packets, were dis-

tributed the past season. Of this quantity about 10 per cent was

flower seed and 90 per cent vegetable seed. Approximately one-third

of the total quantity was procured from surplus stocks, and the

remainder was grown under contract for the department during the

current season. In every case seed was secured on competitive bids,

and no seed was accepted for distribution unless it was found after

repeated tests to be of satisfactory purity and vitality. Every lot
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of seed is tested for gerniiniition two or more times berore and after

shipment, and a sample of each lot is grown on the trial grounds

of the department under the direct supervision of expert horticul-

turists to determine its trueness to type. Many thousand pounds of

vegetable and flower seeds which do not meet the recjuirements of

the department are rejected every year and returned to the seedsmen

by whom they were shipped. Where seeds are contracted to be grown
for the department the fields are inspected at the proper season by

specialists, who see that the plants are uniformly true to t3'^pe and

that a proper system of roguing out variations and mixtures is fol-

lowed. This system has resulted in steady improvement in the

quality of seeds distributed by the department, as shown by the

results obtained on the trial grounds and by hundreds of reports

from all sections of the country.

The work of packeting, assembling, and mailing the vegetable

and flower seeds was done under contract at a cost of $1.10^ per

thousand packets, which included delivery of the packeted seed in

mail sacks direct to the Union Station. A new contract has been

entered into for putting up and mailing the seeds for the coming
distribution at a saving over the former contract of 1 cent per thou-

sand packets.

Approximately 12,000 pecks of four improved varieties of Upland
cotton developed by the department were distributed in the cotton-

growing States last season. The continued distribution of these

improved cottons, with the accompanying circulars which contain

detailed instructions for the home selection and improvement of

seed, has resulted in v^idespread interest in seed selection in the

South.

The propagation of Dutch bulbs in the Puget Sound region in

connection with the congressional distribution is progressing favor-

ably. Trial sets of narcissus and tulip bulbs propagated near Bell-

ingham. Wash., were planted at Washington, D. C., with sets of

bulbs of the same varieties imported from Holland, and the Bell-

ingham bulbs produced better blossoms 10 days earlier than the im-

ported bulbs. The early blooming period of American-grown bulbs

is of importance to all professional florists, because of the saving in

time and fuel where bulbs are forced for market.

BUREAU OF CHEMISTRY.

FIELD WORK AND SCIENTIFIC STUDIES ON HANDLING POULTRY AND EGGS.

The Food Research Laboratory has for another year pursued its

policy of working out in the laboratory the fundamental scientific facts

pertaining to the handling of poultry and eggs and of applying these

facts to industrial problems by practical work in the field with all



78 YliARBOOK OF THE DEPARTMENT OF AGHICULTURE.

the bruiic-hes of the iiulustry. No problem of gathering, killing,

chilling, shipping, holding, etc., is without meaning in this investi-

gation, and all the work done has been of value to the consumer and
to the industry in the betterment of the product tind in securing more
stable financial returns. Throughout the industry there is not only

the spirit of cooperation, but an effort to push the inquiries and ob-

tain information as rapidly as possible because of the growing ap-

preciation of the value and the necessity for \V(jrk on the betterment

and conservation of perishable foodstuffs. The specific problems

attacked this year have included a comparison of the effects of " dry

packing " with water chilling and " ice packing," extensive field and
shipping experiments having been made from plants in Atchison,

Kans., and in Nashville, Tenn., to New York, with careful inspection

and laboratory examination from the killing until marketing is com-

pleted. The results obtained are of the utmost practical value, and in

the course of the work a mass of scientific data on the composition of

fresh chicken flesh and the bacterial and chemical changes in same

due to temperature have been obtained. The same data under condi-

tions of routine marketing have been determined. Other problems of

handling have included methods of killing and a comparison of the

rate of decomposition of drawn and undrawn poultry, based on ex-

perimental work and bacteriological and chemical examinations, while

some of the transportation and storage features of the problem have

been discussed.

The practical results of the scientific work and the industrial ap-

plication of the same are given to the industry as promptly as the

facts become a certainty. Publication of the details of all the work
is made according to the class of readers to which it especially

applies. But the essential facts, which will help at once to get better

poultry to market, are given to individuals or organizations or in

answer to inquiries whenever they can be helpful, since this work is

essentially for immediate betterment all along the line.

A demonstration of killing, picking, chilling, packing, and ship-

ping poultry and also of the details of candling and handling eggs

was given at the present field laboratory, which is in a packing house

at Nashville, Tenn. The interest manifested by the shippers, their

keen appreciation of what the w^ork meant to them, and especially

of its value in the development of the poultry and egg industry in

Tennessee and Kentucky, was extremely encouraging. This demon-
stration was followed by an illustrated talk in New York, that the

receivers might know of practices prevailing in the producing sec-

tions and have a more definite Imowledge of the reasons for the con-

dition of their poultry receipts. As a practical supplement to this

talk a shipment of poultry killed 1,000 miles from New York, dressed

in various ways and shipped under refrigeration, was exhibited in
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one of the chill rooms of a refri*:!^erjited wai'choiise, t\n\ birds showing,

even to a casual observer, the dilFerence in condition due to different

modes of handling.

The studies of the handling of eggs and the preparation of the

frozen and desiccated products are proceeding along lines similar

to those followed in the poultry investigation, but as yet they are in

an incipient stage. The frozen-egg investigation has met with the

heart}^ support and cooperation of the progressive men of the in-

dustry. EverA'one familiar with \\'eather conditions and egg handling

as at present conducted in the Central West knows that the waste

of this most valuable foodstuff is appalling. It is imperative, in the

face of the growing shortage of our food supply, that this waste

be lowered by every means possible. Many eggs wholesome when
received by the shipper are rotten after the long railroad haul to the

center of consumption. Such eggs should have been wholesomely con-

served for food, and, on the other hand, eggs which have deteriorated

below the food line must not be packed for food purposes by the

careless, incompetent, or greedy packer. This, like the general poul-

try and egg handling problem, is a problem of, first, scientific in-

vestigation, and, second, practical education and application of

scientific principles. The present efforts are " breaking prairie " in

the broad expanse of work to be done on the betterment and con-

servation of perishable animal products. So far the results have
amply upheld the methods used. The plans for future work are com-
prehensive, and because of a growing understanding of the problems

to be met and the methods available the results to come should be

increasingly valuable, both economically and from the standpoint of

public health.

FRUIT PRODUCTS.

Economic studies on the utilization of surplus fruit juices and the

yields obtained by preparing the juices of various fruits in different

ways have been made in collaboration with the Bureau of Plant

Industry on a scale rendering the results commercially practicable.

Special points considered were the effect of sterilization on the flavor

of citrus fruits, the preparation of dried sugared pineapples on a

large scale, and a laboratory investigation of the ripening of per-

simmons without softening, which is to be extended to field work,

since the results indicate that instructions for commercial processing

may be given which will greatly increase the market for this fruit.

The studies on fruit respiration have included this year the effect of

temperature on vital processes, the results being of economic value

in their bearing on the storage and transportation of fruit.

The manufacture of citric acid, oils, etc., from waste citrus fruits

has been made the subject of a laboratory investigation, mechanical
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devices for lessening the cost of production have been planned, and

the results will now be tested by experiments on a commercial scale.

In the Enological Laboratory economic studies in the utilization of

waste apples and grapes and the improvement of the by-products of

these crops are made. To this end the composition of American

grapes and apples in the different fruit districts of the country is

determined, and a critical study is made of commercial samples in

comparison with pure products of known history. The study of

yeasts and the preparation of pure cultures for practical use in

producing high-grade ciders, etc., is an important item in improving

quality. These yeasts were distributed to 13 of the chief fruit-grow-

ing States during the year for experimental use by persons interested

in the production of fruit by-products. A permanent laboratory

at Charlottesville, Va., and a field laboratory at Sandusky, Ohio,

make it possible to perform this work in a practical as well as a

scientific manner, insuring results of value to the growers and manu-

facturers.

INSECTICIDES AND FUNGICIDES.

The investigations to discover new insecticides and improve those

in use so that their efficiency may be increased and the injury to

trees and fruits diminished may well be included among the im-

portant economic chemical investigations, inasmuch as the saving

to the farmer, both in initial expense and in protection of the crop,

is enormous. Exhaustive investigations along this line have had

to do with the solubility of Paris green and lead arsenate in water,

involving 3,500 arsenic determinations; the problem of fumigation

with hydrocyanic acid gas, the results of the study, which are of

considerable economic importance, being already published as Part

III of Bureau of Entomology Bulletin 90; and the accumulation of

toxic compounds in the soil as the result of using poisonous ele-

ments, especially copper and arsenic, in sprays. A new phase of

this work, which should result in marked improvement of the com-

mercial insecticides and fungicides found on the market, is the

chemical and microscopic examination of these materials under the

insecticide act, which went into effect on January 1, 1911, and aims

to prevent the misbranding and adulteration of these commodities.

In connection with this work about 418 samples were examined,

involving some 2,800 determinations, the greater part of these being

made at the request of the Bureau of Entomology. The improve-

ment and discovery of suitable methods of analysis for the perform-

ance of this work is of fundamental importance, and much time is

devoted to researches of this kind, about 600 determinations having

been made to this end during the year.
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CONSERVATION OF TURPKNTINH, ROSIN, ETC.

Tlio work which has been in progress for several years on wood
turpentine and oOier products obtained in the distillation of wood
has bcHMi so far achjinccd that its publication is deemed advisable.

This work shows how the number and value of the products ob-

tained in the distillation of wood can be increased, how the quality

of the products may be improved, and the cost of the products de-

creased. I^roperly refined wood turpentine has been found to be a

suitable paint and varnish thinner for all but the highest grade

varnishes, and it may safely be used by the workman in well-ven-

tilated places.

The work on the misgrading of rosin lias developed the fact that

such misgrr.ding is largely due to the practice of cutting the samples

on which the rosin is graded too large, and also to the fact that the

standard type samples with which the rosin to be graded is com-

pared rapidly bleach out and become lighter in color under the

severe climatic conditions existing in the South. The indications

are that in the neighborhood of 400,000 barrels of rosin are annually

misgraded from the above-mentioned causes, and the loss occasioned

by such misgrading is chiefly at the expense of the rosin producer.

In order to prevent this as far as possible, a simple device has been

prepared with which the producer of rosin can himself accurately

grade his product and in this way check the subsequent official

grading.

EXAMINATION OF CONTRACT SUPPLIES.

The testing of deliveries to the various Government departments

of paper, textiles, leather, turpentine, rosin, and other materials has

steadily increased, thus showing a gratifying appreciation of the

help which the Bureau of Chemistry can render the other depart-

ments. Frequent calls for advice in the purchase of the above-men-

tioned materials and for service on inspection committees are re-

ceived, and the assistance which has been rendered in the preparation

of specifications and in the testing of supplies has saved thousands

of dollars annuall}^ to the Government. These specific materials are

examined in the Leather and Paper Laboratory, all other contract

supplies being examined in the Contracts Laborator}^, devoted exclu-

sively to such work. A total of 2,309 samples were examined in the

Contracts Laboratory last year. Of these over 1,300 were colors,

paints, fats, and oils, principally for the Bureau of Engraving and
Printing; 301 samples were examined for the Department of Agri-

culture; 1,217 for the General Supply Committee; and 310 for the

Isthmian Canal Commission.

20139°—YI5K 1011 6
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INSPECTION OF FOODS AND DRUGS.

Tlie inspection force of the Bureau of Chemistry collected 9,500

official samples of foods and drugs during the fiscal year, and 2,000

additional samples for use in scientific investigations relating to the

enforcement of the food law, providing data on which 312 seizures

were based. Each of these samples was referred to the appropriate

laboratory at Washington or to one of the 21 branch inspection labo-

ratories, the reports from the latter points showing that 3,280 inter-

state samples were found to be legal and 3,113 misbranded or adul-

terated, while 503 check analyses were made to insure that correct

results were obtained before recommending action on the samples.

In connection with this work 5,370 hearings were held, less than half

being by correspondence. There were 90,129 floor inspections made
of imported products, of which over half were made at New York. A
total of 9,G98 imported foods and drugs were analyzed at these ports,

of which number 3,085 were adjudged adulterated or misbranded

and 1,268 were released without prejudice to future shipments. The
miscellaneous samples examined at the branches aggregated 1,406,

making a total of 18,000 samples.

In this connection there must be considered the analyses made
at the Washington food and drug inspection laboratories and at the

special laboratories handling specific classes of materials, such as

the dairy products, waters, cattle foods, flavoring extracts, and
essential oils. Here check analyses are made and all cases prepared

for the consideration of the Solicitor, in addition to the original

analyses made for inspection or investigation work. Approximately

752 samples are reported by the drug-inspection laboratories, of

which 529 were domestic products; 231 of these were found to be

adulterated or misbranded. The Food Inspection Laboratory proper

reports 2,067 domestic samples and 1,097 imported foods, largely

check samples on branch laboratory reports; in this laboratory

2,142 cases were prepared for consideration. In addition the Food

Technology Laboratory reports 108 initial and check samples and 185

cases prepared on extracts and essential oils; the Dairy Laboratory

reports 320 official interstate and import samples and the prepara-

tion of 347 cases; the Water Laboratoi-y 200 samples, only 39 being

of foreign origin, of which 11 were misbranded, while 39 of the

161 interstate samples were considered illegal and 6 seizures were

made; of the 500 interstate samples of cattle and poultry foods 76

were found to be adulterated or misbranded. This total of 3,672

domestic and 1,302 import samples at the Washington office gives a

general total of 22,974 samples examined in the course of the in-

spection work alone, including check examinations and other neces-

sary duplications in the work.
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DRUG INVESTIGATIONS.

The important cooperation with the Post Office Department in

issuing fraud orders against medicinal agents sent through the mails

and proved to be of a fraudulent or injurious nature has been con-

tinued. As in former years, the consumption, cancer, and epilepsy

''cures" continue to form the most important classes of materials

handled.

DAIRY PRODUCTS.

While the whole range of dairy products is covered by the examina-

tions made, the evaporated and condensed milks and cheese formed
the bulk of the samples examined at the Washington laboratory. An
investigation begun in 1909 in regard to the concentration of evap-

orated milk was completed, and Food Inspection Decision 131 has been

issued on this subject. Condensed milk, both sweetened and unsweet-

ened, continues to be made in many instances from skimmed milk;

the violations in the cheese trade consist most frequently in short

weight or the sale of a skimmed cheese for a full cream. A total

of 347 cases were prepared during the jqht on such products, nearly

200 of which are milks and creams, 44 cheeses, and 40 ice creams.

AVATERS.

Mineral and table waters are examined both at source and as found

on the market. As a result of the analysis of 161 domestic samples,

39 were found to be adulterated or misbranded and 6 seizures were

made, while of the 39 imported waters, the exclusion of 11 was recom-

mended. In this connection an extensive survey of the mineral

waters of the United States has been undertaken and the data in re-

gard to the waters of the New England States have been issued as

Bureau of Chemistry Bulletin 139. This material is of the utmost

value to physicians and consumers, especially those depending on the

waters for any therapeutic effect, as well as to those called upon to

pass on these waters in the enforcement of the law. Correlated

studies include the analysis of public water supplies, investigations

for the improvement of methods of water analysis, the character of

chemicals used in water purification, etc.

CATTLE FOODS.

The studies of cattle foods and grains are by no means confined to

the aspect of adulteration, since economic problems, such as the feed-

ing value of forage crops and the composition of grains and cereals,

form the fundamental part of the work of the laboratory charged

w^ith this subject. Of the 891 samples examined, however, 500 were

interstate samples of cattle or poultry foods, and 76 of these were

found to be adulterated or misbranded.



84 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

SUGAR AND SUtiAH ritODUCTS.

The investigation of maple products begun two years ago is near-

ing completion, the season for the work being so short that the yearly

results obtained at the camps are necessarily limited. A mass of

analytical data has been determined on samples collected in different

parts of the country and manufactured under varying conditions.

The data on maple sap sirup have been published as Bureau of

Chemistry Bulletin 134, and those on maple sugar and maple-sugar

sirup are being compiled. Numerous practical problems attending

the collection of the sap and the manufacturing processes are being

studied, notably the effect of souring of the sap and of the use of

differeuv materials for sap containers and evaporators on the final

product.

The studies of the effect of environment on the composition of

sugar-bearing plants was extended to include muskmelons, the work
being conducted in eight different States, representing widely dif-

fering climatic conditions, from Florida to Connecticut and from
Arizona to New Jersey. Valuable results, such as were obtained in

the five-year experiments on sweet corn and sugar beets, are expected,

but no conclusions can be based on one year's work.

Miscellaneous sugar investigations include work on the moisture

content of Louisiana cane sirup and molasses, the adaptation of

methods of analysis of sugar beets to commercial needs, the chemical

examination of imported honeys, and the analysis of American
glucose and starch sugars.

PLANT PHYSIOLOGICAL CHEMISTRY.

The influence of environment on the chemical composition of vari-

ous cereals, such as wheat, rye, oats, barley, buckwheat, etc., is

studied in analyzing the crops grown in different localities during

a number of seasons and in comparing the data on composition thus

obtained. Thousands of such analyses have been made, and a re-

port is in progress. Wheat is also grown under varying conditions

of sun and shade, and plants grown in the Great Plains area are

examined to determine the effect on composition of different methods

of handling the crop, especially the influence of rotation on produc-

tion. The composition of different varieties of barley grown in

the same location for several years has been studied, and milling

and baking experiments are supplementing the chemical work done

to determine the comparative value of different wheats. The starch

content of different varieties of potatoes is determined with a view

to selecting the best varieties to be grown. These studies are made
in collaboration with the Bureau of Plant Industry.
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Tinportant physiological sludich have included experinients in

growin<j; cereals, usually wheat, for a few weeks in water sohitions

cont^iiniu^ diflerent plant foods, and, by the determination of their

composition and that of the residual solutions, arriving at impor-

tant data as to the physiological process of the young plant and its

needs. In the same way (he ellects of difr<'r('nt conditions ai'c ob-

served on the root formation of young plants, certain salts having

been observed to have a deleterious effect.

The study of starches obtained from different plants, especially

with a view to obtaining a more complete extraction than at present,

an investigation of the graham flours on the market to determine

whether they are mixed or straight, and baking and chemical tests of

the availability of cottonseed meal, peanut meal, soy-bean meal, etc.,

in bi-ead making, are miscellaneous lines of work pursued in con-

nection with the other cereal studies.

ANIMAL PHYSIOLOGICAL CHEMISTRY.

The most important investigation along this line is perhaps the

collection and analysis of about 30 different brands of infants' foods,

supplemented by feeding experiments on small animals, using the

commercial formulas for preparing the foods and also certain modifi-

cations. The detailed data are being collated, and some of the results

already have been profitably used in charted form for the infor-

mation of societies interested in this problem, which is of great

importance in the conservation of public health. Other problems at-

tacked by work along these lines include the methods of determining

deterioration in meat and fish, a study of beef and yeast extracts of

known and unknown origin, and the determination of the solubility

in the digestive juices of the silver coatings used on candy.

FOREST SERVICE.

The notable features of the year have been the thoroughgoing at-

tention given to improving the organization of all activities, both

field and ofHce, which has amounted to a complete overhauling of the

entire administrative mechanism; better application to the National

Forests of the fundamental administrative policy laid down for them

by Congress, through the development of a steadily higher quality

of technical work; far more effective protection of the Forests against

fire than ever before ; marked advance in the silvicultural work, both

in connection with the cutting of timber and in the field of reforesta-

tion ; inauguration of work under the Weeks Act, looking to the pur-

chase of lands for National Forests in the White Mountains and

Southern Appalachians; and, finally, but by no means least, im-

portant progress in laying broad and sure foundations, by means of
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thorough study of underlying technical problems, for the eventual

superstructure of applied conservation, or, in other words, for devel-

opment of the full latent value of the Forests as public rasources.

Like all foundation work, what is done in this field is mostly below

the surface and attracts little public attention; but it is going quietly

yet vigorously forward and is already beginning to justify itself in

results. Without such work National Forest management would be

a shallow-rooted plant in an arid land.

ORGANIZATION.

From top to bottom the members of the Forest Service have been

studying the possibility of improving the machinery and methods in

use. One reason for this has been the need everywhere felt to utilize

the funds available to the best advantage. All of the various lines

of work have been scrutinized in an effort to discover where more
economical methods could be employed without any sacrifice of

efficiency. Beneficial results have been obtained principally along

three lines: First, both the scientific work and the administrative and

protective work have been put on a better basis through more careful

organization; secondly, the supervisory force at Washington and in

the six district offices has been materially cut down; thirdly, steps

have been taken to gather better cost data, establish cost standards,

and insure the maximum of result in all kinds of field work, through

standardizing the work itself and obtaining a measure of its efficiency.

The onl}' important change made in the general form of organiza-

tion was the creation of a new administrative unit to handle the work
in connection with land purchases under the Weeks xVct. It was

found that the opportunity for improving the organization lay not

in radical alterations of the administrative machinery, but in a tight-

ening of the various parts and a better direction of effort. A renewed

impetus has been given the scientific and cooperative work, on which

largely depends the development of the practice of forestry on pri-

vately owned timberlands (carrying four-fifths of the total timber

supply of the country) throughout the United States.

The organization of the work on the National Forests under six

district offices, effected three years ago, had for its immediate pur-

pose closer supervision of field activities and the elimination of

delays in the transaction of business; but it had also in view the

ultimate reshifting of much of the responsibility and the work then

removed from Washington, out of the district offices to the Forests.

To insure the application of proper technical methods and the set-

ting of proper administrative standards, it was at first necessary to

place in each district a considerable force of well-trained men. It

was also necessary at the outset to provide for maintaining a con-
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sidorabU* oversight of the district ofliccs from the Washington office.

Grachially the >v()rk of supervision both in Washington and in the

districts has grown lighter, and the personnel changes thus made
possible have reduced the overhead supervisory force by a third or

more. A large part of these changes took place last year.

The study of costs and work standards and the effort to increase

efficienc}^ through better organization, more careful definition of

the ends to be sought and the methods to be foUow^ed, and better

time and output records has been taken up with enthusiasm by the

rangers and supervisors as well as in the districts. Plans are being

developed in many places for making the field work, and especially

the work of the rangers, more effective. I believe that it would be

difficult to find in any branch of the Government more energetic

and loyal effort to develop and apply the methods which will mean
the largest possible return in work accomplished for the money dis-

bursed than now permeates the Forest Service.

ADMINISTRATIVE POLICY.

The act of June 4, 1897, which gave authority for the adminis-

tration of the National Forests, also plainly indicated that Congress

intended the reservations to be maintained, protected, and improved

for the public benefit, and at the same time to be opened to use as

public utilities, under regulations framed to conserve their pro-

ductive value. The principal task involved in giving effect to the

purpose of Congress with respect to the National Forests is that of

developing their use. Their primary uses are to produce continuous

supplies of timber and to regulate the flow of water. Subordinate to

these uses, yet of large importance, are their use for grazing, for

recreation, and for many kinds of occupancy. The regulation of

use for these subordinate purposes must be so adjusted as not to

prevent the carrying out of the primary purposes for which the

Forests were set aside, while enabling the public to secure from them
as many advantages as possible.

From the time that the National Forests were placed under my
jurisdiction I have administered them with a view to the develop-

ment of their largest public usefulness. Up to the time that they

were taken over, little constructive work had been done. As they

have been set aside in order to insure that their benefits shall be

permanent, their proper development necessarily involves the mak-
ing of plans which look far ahead, and such control over present use

as will prevent future loss of productive power.

The object of forestry is to conserve through use. It includes

protection of the timber now standing, but it has for its main pur-

pose continued production along with constant use. Without the



88 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

application of forestry, use of the Forests is always accompanied by

ileterioration. Forestry means simply intelligent control of the

processes of nature, in order to reap the largest advantage. It is

comparable with the work of scientific agriculture, of which indeed

it is a branch. Just as unintelligent farming brings about a decline

in the productive power of the farm, so use of forests which is not

guided by knowledge of the forces at work means impoverishment of

forest resources. Everywhere in this country the contact of civilized

man with the forests has brought abuse of the forests. This is as

true of the National Forests as it is in the East, though not to the

same degree. They declined progressively from the time of the

I)ioneers until intelligent regulation of their use began. Though
vastly the greater part of the National Forests are virgin, so far as

timber cutting is concerned, they have been so desolated by past fires

imd injurious grazing that they are in far from the best condition.

One of the tasks involved in administering them is to build them up.

Technical forestry is so new a thing in this country that the nat ure

of its work is even now not clearly understood by the public. The
long period required to bring a forest crop to maturity makes the

intelligent management of forests possible only if present operations

are shaped with a view to results which will follow man}^ years sub-

sequenth\ The entire scheme of management generally looks to the

attaining of ends a century or more in the future. It is a question

of organizing all operations under a constructive plan which must

move forward a step at a time, each step coordinated with those

which precede and follow, to the final fulfillment of its purpose. The
forest must, through scientific knowledge of the laws which govern

it, be slowly shaped into conformity with the plan. The relative

amounts of growing timber of different ages, the kinds of trees, the

volume of timber which will be available at different times, the

development of transportation facilities, and the probable future

market demands, both as to quantity and kind, must be carefully cal-

culated. All of this means that the application of forestry requires

a policy of management which, for a long period of years, shall be

stable. The absolute necessity for a stable policy of management
constitutes the strongest reason why Government ownership of pro-

ductive forests is essential to the public welfare. To develop a

stable policy and attain the final goal, forest administration must

be developed along technical lines.

During the nearly seven years that the Forests have been under

my control I have built up a technical staff. This I regard as the

fundamental achievement that has been attained. The immediate

work ahead when the Forests came under my control was that of

organizing an administrative system to provide for protection of the

Forests, w^hile opening them at once to as many kinds of use as possi-
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blo. This ininiodijite work, however, was undertaken with the pur-

pose not of pr()\ idin<j^ a teniponiry makeshift, but with an attack at

onco on the underlying problems of constructive development. Per-

manent foundations have been laid down.

The same necessity for a technical administration applies quite as

strong]}^ to the control of grazing through range management as to

forest management. Unlike the National Forest timber, the National

Forest range is already in practically full demand. When the Forests

were created abuse of the range had gone nmch further than abuse of

the timber. Because of the extent to which deterioration had taken

place, because there was immediate demand for most of the forage, and

because the forage crop is produced and harvested each year, oppor-

tunity for realizing immediate results through constructive adminis-

tration was greater in the case of range management than in that

of forest management. The objects sought were (1) the protection

and conservative use of the range itself; (2) promotion of the best

permanent welfare of the live-stock industry; and (3) protection of

the settler and home builder against unfair competition in use of

the range. The results which have been already obtained are a strik-

ing example of what practical conservation means. The work of the

year in range management will be set forth later. I wash now, how^-

ever, to call attention to the fact that all of this work has been accom-

plished through technical administration and could not have been

accomplished without it. The technical know^ledge required to han-

dle grazing questions satisfactorily has been developed along with

that required for timberland management and is applied by the same
technical staff. To a large extent the two sets of problems interlock

and must be handled together.

In developing technical methods of administering the Forests

material assistance has been obtained by drawing on the expert

knowledge possessed by various branches of the department besides

the Forest Service. The Biological Survey is aiding greatly in the

work of reforestation by devising methods for the control of rodents,

which interfere formidably with the success of reforestation through

seed sowing; is assisting in improvement of the range b}^ the elimina-

tion of prairie dogs, which cause a heavy annual loss in the forage

crop; and has contributed to the work of lessening losses to live

stock through predatory animals. Protection of the Forests against

destruction by insect infestations and tree diseases is in the long run
fully as important a technical problem as that of protecting them
against destruction by tire. In attacking it the Bureaus of Ento-

mology and Plant Industry are contributing to the administrative

work on the Forests. The Bureau of Plant Industry has also done

very valuable work through studies conducted by its specialists in

order to learn how the forage crop may be increased through natural
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revegetation of areas depleted by overgrazing and througli artificial

reseeding, how losses of stock from poisonous plants may be lessened,

and how the carrying power of the range and the condition of the

stock grazed may be improved througli modifications of the methods

of handling the stock. The Bureau of Animal Industry also has,

in cooperation with the Forest Service, materially assisted the work
of range management by checking the spread of contagious stock

diseases.

I'lHE PROTECTION.

In my report of last year I gave an account of the disastrous fires

which took place in the summer and early fall of 1910, and discussed

the means of fire protection. The final figures of losses and total area

burned do not vary materially from the provisional estimates which

I then gave. The fires of the calendar year 1910 covered more than

3,000,000 acres of Government timberland and 800,000 acres of private

timberland within the National Forest boundaries, and inflicted dam-

ages to National Forest timber, including young growth, estimated at

a little less than $25,000,000. The loss in timber destroyed or dam-

aged w^as slightly over 6,500,000,000 board feet. In a single season

the losses exceeded the total of all former years since Government

protection of the Forests began. Compared wuth the calendar year

1909, the estimated money loss in 1910 was in the ratio of more than

50 to 1. In fighting the fires special expenditures were incurred

totaling over $1,000,000, besides the cost in time of the regular pro-

tective force.

I pointed out a year ago that these extraordinary losses w^ere due

to unprecedentedly unfavorable weather conditions, and were, con-

sidering all the circumstances, unpreventable ; but I also pointed

out that they were not beyond the possibility of prevention, given

the time and the means for building up a thoroughly organized pro-

tective system. Even the terrific fires of 1910 w^ould, beyond any

question at all, have inflicted enormously greater losses upon private

as w^ell as public property, and very likely much heavier losses of

life, had it not been for the protective work of the Forest Service.

The experience of the season of 1911 has shown that the fires of 1910

were not w'ithout their benefits. They furnished an invaluable test,

under an ordeal of the utmost severity, of fire-fighting methods and

needs, and also stimulated the men of the Forest Service to strain

every effort in a determined attempt to prepare for the occurrence

of similar conditions. By nearly doubling the appropriation for

permanent improvements, Congress made available funds which

were greatly needed for extending and supplementing the trail and

telephone systems and for equipping lookout stations. Plans framed

with a view to meeting all possible contingencies, and for coordinat-
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in<;* all iictivities on the I<\)r(\sts in c()iiiio(;ti(Hi with the fire-proloctiou

plans, were worked out in detail during the winter. At the opening

of the new fire season a notable advance had been made in the de-

velopment of a more highly organized and, for the means available,

eflicient protective system.

The results which have been obtained are a striking evidence of the

value of the preparations made. Final fignres can not yet be given,

but it is certain that a record has been established that surpasses any-

thing previously achieved. While in most National Forest regions

relatively favorable weather conditions prevailed, in Washington
and Oregon the season was even worse than that of 1910; but the

careful preparation, in the light of previous experience, made it

possible both to discover fires in their incipiency and to concentrate

quickly upon them a capable fire-fighting force. AVhen the regular

Forest force was insufficient to handle fires, arrangements made be-

forehand with settlers, lumber companies, mine operators, construc-

tion parties, and others enabled picked men to be quickly summoned.
Plans for provisioning and equipping with tools fire-fighting forces

and for transporting supplies and equipments from available bases

to the men on the fire line were carefully worked out. In short, the

object aimed at was that nothing should be left to chance or extem-

porized effort in the face of an emergency. The localities exposed

to greatest danger, either because of the existence of conditions cre-

ating a special risk of the outbreak of fires or because the damage,
should they gain headway, would be particularly severe, had been

ascertained and received special protection. Patrol of the Forests

was organized and distributed with a view to obtaining the largest

possible efficiency, and the construction of telephone lines and trails

was pushed where they were most needed. Lookout points and
watch towers, connected by telephone with the headquarters of each

Forest, were located in commanding positions and proved of invalu-

able assistance in the prompt discovery, precise location, and swift

reaching of fires. As a result of these careful preparations the fire

damage was greatly reduced. The fund of $1,000,000 made available

by Congress in case of extraordinary emergency was drawn upon
only to the extent of a few thousand dollars. In district 4 the

total extra charges incurred for fighting fires amounted to less

than $3,200; in 1911 the corresponding cost was $56,000. On the

only Forest in this district for which figures of loss this year have
reached me, 42 fires have occasioned an estimated loss of $30, where
in 1910, 17 fires occasioned a loss estimated at $151,500.

While the results of the past summer are gratifying, it must not

be assumed that the protective organization is yet able to cope suc-

cessfully with a repetition of the climatic conditions which occurred



92 YEAKBOOK OF THE DEPARTMENT OF AGRICULTJRE.

in 1910. The inadtMjiuu'y of the system of conimunication is its great-

est weakness. There have been completed on the National Forests

the equivalent of 1.29 miles of trail and 1.04 miles of teleplione line

to each township of 3G square miles. This means that if all the

trails w^ere laid off on straight lines running parallel to each other,

without detours or cross connections, they would still be about 28

miles apart, while the telephone lines if similarly located would be

35 miles apart. Of course the system of communications built by the

Forest Service is supplemented by roads, trails, and telephone lines

which are the result of community and private enterprise; but the

fact remains that great parts of the National Forests are most indif-

ferently provided with improvements. Ten miles of trail and six

of telephone line in the average township represent the approximate

system needed for efficient protection. The construction of about

eight times the present mileage of telephone line is therefore necessary

to safeguard the National Forests adequately.

A remarkable development of public sentiment regarding forest

fires has taken place. In this field, also, the fires of 1910 proved a

great lesson. Belief on the part of a portion of the public that forest

fires are either inevitable or of little importance has been replaced by

a keen realization of the necessity for adopting safeguards against

them and for putting them out. One result of this awakened and

healthy sentiment has been more exacting demand for a high standard

of protection of the National Forests. Fires which w^ould previously

have attracted little or no attention now receive wide newspaper

notice and comment. The gain along this line has been enormous.

It means, of course, public criticism if fires are not effectively con-

trolled; nor is this a misfortune, for a public demand that a high

standard of administration shall be maintained is in itself a safe-

guard ; but it means also diminution of carelessness, better laws, and

more general efforts to combat forest fires everywhere.

The growth of sentiment is reflected in the increased desire on the

part of timberland owners, railroads, and business enterprises of all

kinds conducting operations on or near the Forests to cooperate with

the Forest Service in fire protection. The efforts of the railroads

which run through the Forests to reduce to a minimum the danger

of fires along their lines, through clearing their rights of way, pre-

venting the discharge of sparks and the dropping of live coals, and

cooperation in patrol of the lines and the reporting of all fires discov-

ered, deserve special mention, and the same is true of the increasing

desire of timberland ow^ners to provide systematic protection of their

extensive holdings. Wliere these holdings are either adjacent to or

intermingled wdth National Forest land in such a way as to make a

common system of protection advantageous to both parties, the For-

est Service and the associations have joined forces.
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riiorc was cut on the National Forests during the year a total of

ahnost 500,000,000 board feet of tinil)er, of which about 375,000,000

feet wa.s sold and over 123,000,000 feet cut under free use. The
total value of the timber cut under sales was $843,000, a decrease of

$03,000 from the previous year. The contracts of sale entered into

during the year, however, disposed of over $2,000,000 worth of tim-

ber—an increase of 50 per cent over the corresponding amount for

the previous year. The average stumpage price obtained for the

timber sold Avas $2.50, as against $2.44 in 1910.

It is estimated that the annual cut which might be obtained from

the National Forests without diminishing the available supply (since

the increase by growth would offset it) is over 3,250,000,000 feet, or

more than six times what was cut. The Forests are now a heavy

charge on the Government, and much of the timber is overmature.

A natural question is: Why are not the sales increased, at least to

the point at which the Forests will pay their way?
The answer is readily given. Since the panic of 1907 the lumber

market has been depressed. During the past year there has been

overproduction in the Northwest, where the heaviest stands of

National Forest timber are found. To obtain any great increase in

the receipts from tim.ber sales last year I should have had to offer

the timber at a price far below its actual value. The public is now
amply supplied. Within a relatively few years the timber on the

National Forests will be in great demand to meet fast-growdng neces-

sities and to help develop the West. I should be utterly disregardful

of m}^ responsibility and duty to the public, which owns the timber,

if I were to permit large amounts to be needlessly sold on bargain-

day terms, and with the knowledge that instead of promoting the

conservation of our timber resources I am accelerating their waste.

Vigorous efforts to dispose of at least a considerable fraction of

the timber killed in last year's fires culminated after the close of

the fiscal year in several large sales, aggregating about 290,000,000

feet. It is hoped to be able to sell i^erhaps 1,000,000,000 of the esti-

mated 6,000.000,000 feet of dead timber which formed the aftermath

of these fires; the remainder is too remote from present demands to

be lumbered. The effort to sell this timber did not consist merely

in making known the fact that it was for sale and offering it at a

low price. Almost before the fires had ceased to smoke preparations

had begim for cruising the timber in order that full data might be

available for prospective purchasers. By being able to tell interested

lumbermen what quantities of timber were obtainable on specific

logging units, what development of transportation facilities Avould

be required, and what logging methods could be employed, sales
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were facilitated. The same method is bein<^ extensively j)racticed

for sales of live timber. Ileconnoissance parties are put in the field

to secure detailed timber estimates and make accurate maps, thus

obtaining data valuable both for devising a long-term plan of man-

agement and for making immediate sales; intensive reconnoissance

studies have now covered nearly 9,000,000 acres, of which nearly

4,000,000 acres were covered last year. Less intensive reconnoissance

has covered an additional 17,000,000 acres.

On the basis of the best information in hand, I fix each year a

maximum cut to be allowed during the year, usually for each Forest,

but sometimes for groups of Forests so situated that from the stand-

point of sustained yield they may be treated as a single unit without

jeopardizing the future supply of timber for local use. This maxi-

mum cut is prescribed in order to prevent overcutting—that is, the

removal of more timber than the current production through growth.

The maximum cut authorized from all Forests during 1911 was a

little less than 3,300,000,000 board feet. All sales are made with

primary consideration for developing the productive power of the

Forests through utilizing material whose removal will either be fol-

lowed by the establishment of a new crop or increase the growth

of the part of the stand left or both together. Merchantable dead

timber and overripe timber, which is declining in quantity and value

through decay, are being disposed of wherever a market is open.

Under the silvicultural methods which are being applied steady in-

crease in the rate of annual growth will be secured for many years.

Out of a total of 5,653 separate sales made during the year, 5,144

were for less than $100 worth of timber each, 397 for from $100 to

$1,000 worth, and only 39 for over $5,000 worth. These figures show

the extent to which the National Forests are drawn upon for the

supply of small local demands. It is evident, however, that, along

with continued use of the Forests for meeting local needs through

small sales, a wise public policy demands the making of sales to large

purchasers who will operate through a term of years, in Forests too

far removed from present markets to permit of utilization in the

near future without heavy investments of capital for means of trans-

portation to get the timber out. Prior to the year 1911 no contracts

were made for operations to cover a longer period than five years.

Last year, however, three sales were advertised on terms which con-

templated operations extending over from 7 to 10 years. It will be

my policy, as favorable opportunity offers, to sell a certain amount of

timber under longer-term contracts than have prevailed in the past,

but with provision for the readjustment of stumpage prices at regu-

lar intervals and with proper precautions against purchases made
with a view to reaping a speculative profit. Such sales will not only

make it possible to utilize timber now ripe for the ax and thereby to
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increase the produc'tivity of the Forests, but will also make it possible

to advance with fair rapidity toward the point at which a sufficient

income will be obtained to make the Forests self-supporting. The
marked increase in the volume of sales last year, previously noted, is

an indication of progress already making in this direction. On a

number of Forests on which demand for timber is active the receipts

from timber sales show even at the present time a net revenue over

the cost of administration.

REFORESTATION.

The problem of reforestation concerns both the establishment of

new growth after lumbering operations and the extension of the for-

est over denuded areas. In either case there is a choice of methods.

Reforestation may be accomplished, and is actually being accom-

plished on a very large scale, by making the forests themselves do the

work. It is also accomplished through artificial methods.

The most valuable tool, under present conditions, for renewing and
extending forest growth is fire protection. There are about 15,000,000

acres of denuded lands within the National Forests, the result of old

fires and unregulated grazing. To a large extent these areas are now
practically unproductive barrens, though some of them have a certain

value as inferior grazing lands. In addition, some 90,000 acres are

cut over annually under National Forest timber sales ; and there is a

further area, large in the aggregate, of grass lands, much of which
will eventually be covered with growing timber. On all of the land

which is now being cut over the operations are planned with a view

to securing natural reforestation. It is estimated that an additional

150,000 acres of denuded land are being reoccupied b}^ forest growth
through natural extension. In both cases the desired results depend

absolutely on keeping out fires, supplemented on a large part of the

areas involved by the control of grazing. In other words, over

250,000 acres are being reforested annually by creating conditions

favorable to natural reproduction.

It is probable that half the denuded lands, amounting to about

7,500,000 acres, will eventually be reconquered by the forest with-

out the employment of other agencies than the control of fires and
the regulation of use. At the estimated present rate of forest ex-

tension it will take about 50 years to complete the process. Arti-

ficial reforestation must be employed on the other half, and will

doubtless also be employed to some extent, as the need for timber

supplies grows more pressing, to hasten the process of natural forest

extension. It may also be called for as the best means of reestab-

lishing the forest after lumbering on certain classes of cut -over

lands.
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Tlie object sought in reforestation is not only the production

of timber for cutting, but also the improvement of stream-flow

conditions.

The work of the year in artificial reforestation included both

seed sowing and tree planting. The seed sowing was applied on a

little more than 23,000 acres under a variety of methods. The tree

planting was applied on 2,000 acres with the use of nursery stock

gi'own in nurseries on the National Forests, Aside from the stock

furnished without charge to settlers in western Nebraska under the

Kincaid Act, the annual product of these nurseries will within

three years be sufficient, after providing for losses incident to the

various stages in the development of hardy seedlings, to plant 8,000

acres annually.

On most of the National Forest areas which are in the greatest

need of artificial reforestation the work is exceptionally difficult.

Wliere the natural conditions are favorable, the Forests tend to re-

store themselves. Success in establishing a new forest growth under

semiarid conditions depends on the discovery of methods based on

careful experiment, and even so must always involve a certain ele-

ment of luck, due to the vicissitudes of seasonal variations. In a

certain sense, almost all of the w^ork hitherto done is to be regarded

as experimental; that is, it is the process of working out commercial

methods rather than the application of methods which have been

reduced to a strictly business basis. The practical expediency of

reforesting any area as a wise business policy could be decided

only by balancing the probable cost against the probable benefits;

this would require a reasonably accurate estimate of the cost. The

object of the work which has been actually undertaken has been

I'ather to find out what the cost will be and to test the relative cost

and success of different methods. Considered as a business opera-

lion, the average cost has been high and the variation in cost has

been extreme. The practical value of the work lies in this very fact,

for results are being secured in the light of which future operations

may be directed along the best and most economical lines.

In regions where the conditions are relatively favorable, as on

the west slopes of the Rocky Mountain and Cascade Ranges in the

Northwest, the results obtained justify operations upon a larger

scale than in the past, although there is still need for intensive work
with investigation as its prime purpose. From the standpoint of

obtaining a maximum return from the expenditure involved much
further study is needed. Nevertheless, the knowledge already ob-

tained justifies making a considerable start upon the actual work of

reforesting portions of the great area of denuded lands. As suffi-

ciently conclusive experimental results are secured the work will

be extended into new regions.
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One field in pailieular calls for early action. The watersheds of

certain streams nsed for mnnicipal supplies or for irrigation are

in iirii:cnt need of improvement, by the establishing of a forest cover

at the earliest possible time. A\'hih' it would be improper to expend

large sums in attenipting reforestation, even on such watersheds,

before methods known to be successful have been worked out, imme-
diate attention can be given to the betterment of a number of im-

portant municipal and irrigation water supplies. This work has

already been entered upon.

The cost of the seed, nursery stock, equipment, and labor required

to reforest the 25,000 acres covered last year was about $131,000. The
Forest Service is now prepared to reforest 30,000 acres annually,

without asking any increase of its total appropriation. To divert

from other lines, which are essential for proper protection of the

Forests, and for enabling the public to use them, funds which would
provide for a greater extension of the work of reforestation would,

in ni}^ judgment^ not be justifiable under present conditions.

Certain miportant facts have been discovered concerning the rela-

tive merits of different methods. The success of direct seeding in

all regions in which the supply of soil moisture is not fairly good
must be regarded as at the best problematic, but reasonably good
results have been obtained in planting nursery stock in some of

the drier regions. The use of European seed appears inadvisable,

though it can be bought at a lower cost than that involved in col-

lecting Avestern seed. About 53,000 pounds of coniferous seed was
collected by the Forest Service, at an average cost of $1.24 per pound,

while about 27,000 pounds was bought at an average cost of 78 cents

per pound. Devices have been developed for extracting and cleaning

seed by machiner}^ at extracting plants located at central points, to

which the cones can be sent. The cost of collecting seed has been

found to vary widely, depending principally upon the abundance of

the seed crop, and it will be the policy in future to gather large quan-

tities of seed in years when the crop is abundant, spending much
of the money available for reforestation in such years in obtaining

seed for use in following years. As a result of the study of the

effects of storage it is now certain that seed can be carried over from

one season to another with slight loss of fertility. The problem of

preventing the failure of seeding operations through the work of

rodents, studied with the aid of the Bureau of Biological Survey,

gives promise of successful solution. Broadcast seeding on unpre-

pared ground, though altogether the cheapest method from the stand-

point of labor cost, has been found to be in the long run the most

expensive and the least satisfactory method, both because of the

relatively large amount of seed required and because the seed seldom

201.39"—YHK ion 7
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finds the coiulitions required for germination and the establishment

of the young plant. As a rule sowing in the fall has been found

better than winter or spring sowing, since it secures earlier and, with

many species, much more uniform and complete germination. In

some localities, however, the contrary is true. The average cost of

seeding in the larger administrative units varied from $2.35 to $G.95

per acre. Marked progress was made in reducing the cost of nursery-

grown stock, and it is believed that 2-year-old seedlings can soon

be i^roduced for not over $1 per thousand plants and 2-year-old trans-

plants for not over $2 per thousand. One-year-old seedlings were

grown in Washington at 37J cents per thousand, exclusive of the

cost of equipment, but a large part of the stock used in planting

during the year cost from $8 to $12 per thousand. The experimental

work was exceedingly varied, including many kinds of hardwoods

and the widest range of localities, conditions, and methods.

GRAZING ON THE NATIONAL FORESTS.

Both the number of animals grazed on the National Forests and

the receipts from gi'azing were less in the fiscal year 1911 than in

1910; the paid grazing permits issued covered about 1,352,000 cattle,

92,000 horses, 4,500 hogs, 7,372,000 sheep, and 78,000 goats. The

amount received from grazing was $935,490.38, which is $51,419 less

than last year.

The falling off in the total number of stock grazed was due not

only to the reduction in the amount of the range available through

eliminations of land from the Forests, but also to general conditions

affecting the stock industry. The grazing season of the calendar year

1910 was one of abnormal scarcity of feed and water because of the

prolonged drought. The forage crop was estimated at from 25 to 33

per cent below normal, and matured very early. Nevertheless, the

stock grazed on the National Forests passed through the season with-

out severe losses and left the Forest ranges in" better condition than

had generally been expected. High market prices for cattle, how-

ever, combined with scarcity of feed on the winter ranges and of

hay, together with the belief among sheep owners that the immediate

outlook for their industry was not favorable, caused large reductions

in the number of stock carried through the winter. In consequence

the demand for range for the season of 1911 was decidedly less than

the year previousl}^

The capacity of the range for the grazing season of 1911 was,

except for the effect of the eliminations made from the Forests, above

that of previous years. Favorable weather conditions resulted in an

exceptionally heavy production of forage. The two unfavorable

preceding years had put the range to a severe test, but the effects of
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the regulation of grazing in order to prevent impairment of produc-

tive power, and of the development work which has increased the

area of available range and the supplies of water for stock, had
borne good fruit. On seven Forests considerable reductions in the

number of stock which it was considered advisable to admit had
been decided upon ; but the increases made on other Forests more
than offset these reductions, so that had it not been for the decreased

demand for the grazing privilege due to general conditions affecting

the stock industry, and the elimination of large areas having a high

grazing value, the grazing use of the Forests during the year would
have exceeded that of 1910.

It is also to be noted that, both in the case of cattle and horses and
in that of sheep and goats, the number of permits issued to small

owners was greater than in 1910. The total number of permits

issued in 1911 was 25,604, as against 25,687 in 1910; but the number
of cattle and horse permits for less than 40 head, and the number of

sheep and goat permits for less than 2,500 head, showed an increase.

There has been a tendency on the part of some of the associations

of stockmen formed to cooperate with the Forest Service in the ad-

justment of use of the range to become disorganized because the im-

mediate grazing problems have been worked out to so satisfactory a

conclusion that there seems little to hold the associations together.

While it is a cause for gratification that the relations of the Forest

Service with the stockmen have become so satisfactory, the oppor-

tunities for helpfulness to the stock industry in developing better

methods of range utilization are such that continued cooperative

work is highly desirable, and it is to be hoped that the associations of

stockmen will be maintained to further this work. The number of

associations now cooperating with the Forest Service is 68.

As a result of the work of the Bureau of Animal Industry in co-

operation with the Forest Service, all but three of the National For-

ests are free from communicable diseases of live stock. Protective

measures were necessary to prevent the spread of scabies, lip-and-leg

disease, and Texas fever. About 8,000 predatory animals were de-

stroyed by employees of the Forest Service during the year. The
number of most kinds of animals killed was less than in 1910, indi-

cating that the work of past years has had its effect in reducing the

number of animals which infest the National Forest and adjacent

ranges; of grown wolves, however, there were killed 25 per cent

more than in 1910. The work of freeing the ranges from prairie

dogs was carried on by the Forest Service for a part of the year and
then taken over by the Biological Survey; on the areas which have
been treated the infestation has been greatly reduced. The losses of

live stock from poisonous plants were reduced to a negligible point.

The Bureau of Plant Industry rendered indispensable assistance in
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this work, as also in the study of the very important teclmical ques-

tions involved in the effort to improve the condition of depleted

portions of the range.

A work of great importance to the development of use of the

range to its highest point was inaugurated in the form of plans for

technical reconnoissance on all the National Forests suitable for

grazing use, with the object of gathering exact data on all matters

which affect range management and the production of the forage

crop. This work will ascertain the character of all land witliin the

Forests, the kind of stock to which each natural grazing unit is best

adapted, the natural periods of use, the undergrazed, fully grazed,

and overgrazed ranges, and localities in which poisonous plants and

range-destroying rodents are found.

Striking results were obtained in an experimental test of a sys-

tem of inclosures for lambing pastures, designed to decrease losses

and lessen injury to the range, and in continuation of the coyote-

proof pasture experiment.

APPALACHIAN WORK.

The act of March 1, 1911, commonly known as the Weeks Act,

made available for examining and purchasing forest lands in the

White ^fountains and Southern Appalachians before the close of

the fiscal year 1911 the sum of $2,000,000. By the provisions of

this act I was authorized and directed to examine, locate, and rec-

ommend for purchase lands in my judgment necessary to the regula-

tion of navigable streams. Approval of all purchases was vested in

a commission of seven, created by the act; but purchases were to

be made only after field examinations by the Geological Survey had

established that control of the lands w^ould promote or protect the

navigation of streams. It w^as provided that I should serve upon

the commission, and should purchase, in the name of the United

States, lands which the commission had passed upon favorably.

Immediately upon the passage of the act I instructed the Forester

to organize and press forward the work of land examination. Field

information previously gathered made it possible to select at once a

number of specific areas within which the purchase of lands was

desirable. Proposals for the sale of lands within these areas were

invited on !March 27. At the close of the fiscal year, on June 30, pro-

posals covering over 1,250.000 acres had been received, over 170,000

acres had been examined, and the purchase of 31,377 acres had been

authorized. The fiscal year 1912 opened with 35 examiners at work,

and with every indication that during the year land enough will

have been covered to afford a basis for recommendations of purchase

up to the limit of the $2,000,000 appropriation made available by

the law.
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INVKKTK.ATIONS.

Mncli of i\w iii\os(igati\(^ work of the Forest Service lias already

been touched upon in (]es('ril)in<j^ 11h» administrative^ Avorlv, ])ai"ticu-

larly as i-eiiards the study of ])r()l)lenis which i-elate to forest inana<^e-

ment (including reforestation) and range management on the

National Forests. The timber and range reconnoissances which are

being carried forward on an extensive scale are investigations to

obtain data indispensable for the intelligent utilization and conserva-

tion of the productive power of the Forests. Besides the studies

(>f methods of direct seeding, nursery practice, and field planting,

which have formed a hirge part of the reforestation work, the sub-

jects of seed production, seed fertility, methods of storage, and
heredity of desirable and undesirable qualities have been under in-

vestigation, as Avell as that of the effect upon reproduction of differ-

ent methods of disposing of slash, and of different methods of graz-

ing control. At the three forest experiment stations wdiich have been

established in Colorado and Arizona, careful studies of forest in-

fluences, including the effects of forests upon stream flow, and of cli-

matic requirements of different forest types have been conducted.

Research work in forestry is just as essential to securing the best use

of our forest lands as is research work in other branches of scientific

agriculture to the best use of our farm lands. Unless this work is

prosecuted vigorously and along many lines, progress in developing

better methods of handling the Forests will be severely handicapped.

It has been necessary, however, to reduce the investigative work to a

minimum during the year in order to provide for the immediately

pressing necessities of protection and use. The present appropria-

tion compels curtailment of activities along all other lines in the effort

to keep fires down and transact current business. That is, to a certain

extent, a sacrifice of future to present w^elfare is a fact which must be

frankly recognized.

Forest investigations are also conducted in the interest of improved
use of the forest resources of the country which are in private owner-
shij^ and to aid the various States in inaugurating and developing

wise forest policies. Forest studies conducted with these ends in

view were continued in all parts of the country. Effort was espe-

cially directed toward the promotion of practical forestry among
farmers, who own in the aggregate so considerable a part of our
timber-growing land. From the fact that the farmer's woodlot

constitutes a permanent holding, drawn upon steadily for wood sup-

plies, the practice of forestry can probably be more easily introduced

on the woodlot than on the large holdings of lumbermen, w^hose

operations arc seldom planned with a view to holding the land per-

manently for forest purposes.



102 YEARBOOK OF TIIK DEPARTMENT OF AGRICULTURE.

A very important part of the investipitive work is that which

relates to the study of forest products. The major part of this work

is conducted in tlie Forest Products Laboratory at Madis(3n, Wis.

It inchides studies in the physical properties of wood, the drying of

wood, stren<ijth tests, wood preservation, wood distillation, the pro-

duction of wood pulp and paper and of naval stores, and wood

utilization. Many of these studies are highly technical, but all are

thoroughly practical in their aim. The facilities for scientific re-

search in the field of forest products are now adequate, and the work

is well organized and conducted by a corps of trained specialists.

Results are being attained which mean a lessened drain upon our

forest supplies through more economical use of material, the opening

of new sources of supply for various industries, the utilization of

every kind of wood for the purpose to which its intrinsic qualities

best adapt it, a greater incentive to the practice of forestry because

of the increased returns made possible, better adjustment of wood-

using industries to meet the conditions created by past use without

forethought, and a general clarifying of the situation with respect

to our forest resources and requirements through accurate knowledge

of what these requirements are and what is available to fill them.

BUREAU OF SOILS.

SOIL SURVEY.

Soil surveys were carried on in GO areas distributed through 21

States, and a total area of 95,420 square miles was mapped. Of this

area, 25,096 square miles were mapped in detail and 70,824 square

miles were mapped in the broader, more general way, which we

designate as reconnoissance mapping.

The demand for surveys continues to run far ahead of our ability

to do the work. An increasing interest in the work is being mani-

fested by agricultural colleges and experiment stations. They are

beginning to use the results of the work as a basis for their experi-

ments as well as their demonstration and extension work. The lack

of such a demand in the past has been due to a recognition of the

futility of the demand if it were made. Soil surveys had not, until

very recently, covered an area in any State sufficiently large to enable

investigators to draw any general conclusions from them or to base

on them any comprehensive scheme of investigations. This is no

longer the case. In a few States as much as half the area has been

mapped, and in many others from a fourth to a third has been

covered. Owing to the policy of the survey of distributing the work

rather uniformly over the whole area of the various States, even the

mapping of a fourth of the total area will enable an investigator or

a student of the maps to arrive at a close approximation to the dis-
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tribiitioii over tho State of the main soil areas, such as the soil

series, at least.

Until considerabh' areas liad been covered wholly or in such a way
that approxinuite conclusions could be drawn as to the conditions

in such areas, our results could not come into general use. Not
only could they not be used for the reasons stated above, but they

were not even well laiown; not enough had been done to attract

attention. A certain amount of passive or active opposition, due

in nuuiy cases merely to lack of familiarity with such work, its

methods, nomenclature, and results, manifested itself during the

early years of the bureau's activity. The time has come when the

w^ork is forcing its way to recognition by its quantity, even if it be

not by its quality. The mere mass of the work already accomplished

is making it evident that it has already gone so far that to recede is

impossible. It is evident also that the general plan of the work can

not be profoundly changed, thereby causing those whose objections

to the work were based on its methods and its system of expressing

its results to realize that such objections must now be futile. There

is no such thing as an absolutely right way to do work of this char-

acter. There are various methods and various points of view. One
method or system must be adopted and one point of view must be

maintained if the results are to have any consistency or any value.

It is not so important which system is adopted or what point of view

is maintained as it is to be consistent after some one system has been

adopted.

The work of the soil survey is no longer new and unfamiliar.

Because of increasing familiarity with it investigators find less occa-

sion to criticize it or ignore it. By many, if not most, of the broadest

men in the agricultural colleges and experiment stations of the coun-

try the necessity of a soil survey on which to base investigations is

admitted without question. That the idea will spread still further

can no longer admit of a doubt.

This increasing recognition and interest in soil survey work is

expressing itself in increasing requests for cooperation, made by States

organizations. We have been compelled to decline many such requests

solely because of lack of funds. Cooperation with a State organiza-

tion makes it necessary for us to do more work and spend, therefore,

more money in that State than might be done without cooperation.

In declining requests for cooperation, however, we have not changed

our opinion as to the value of cooperative work. Work done under

such conditions is considered to be often of a higher grade than that

done without cooperation. It brings together and harmonizes the

experience of two organizations, each, because of the conditions of its

existence, possessing knowledge that the other does not possess. It

increases also the total amount of work done by the amount that the
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State men are able to do. It is very desirable thai the Bureau of

Soils be placed in a condition enabling it to take up cooperative work

with all the States that desire it. This will avoid the inevitable con-

fusion that would result if the States should do the work alone and

according to any point of view they might have. The increasing

interest in the work is making it certain that the States will under-

take it alone if the bureau can not lend its aid in the matter. For the

sake of fidlness, accuracy, and uniformity of results it is very im-

portant that the bureau should be placed in a position where it would

not be compelled to decline requests for cooperation.

Another condition arising from the increased interest and recog-

nition of the work of the soil survey is the necessity for greater

accuracy, not only of mapping, but of definition and correlation.

This necessitates more careful supervision of the field work, more

comprehensive study of soil relations, and more careful criticism of

reports and maps by the scientific staff of the survey. During the

past year more time has been spent in this part of the work than has

ever been spent in this way before. The results have fully justified

the money and effort expended. Rigid supervision is absolutely nec-

essary if uniformity of results is to be attained. The increased super-

vision has not, however, sensibly increased the cost, per square mile,

of the work. The membership of the supervising staff has not been

increased, in fact there has been a slight decrease, but the better

results are being brought about by greater care in the work and better

methods. Revolutionary or striking results have not been attained

and are not expected in the future. Soil survey work is fundamental

in its nature. In the very nature of the case it can not be spectacular.

The soil survey is an institution devoted to the accunudation of a

well-defined group of facts. The knowledge thus gained has a scien-

tific as well as a practical value. The practical knowledge can be

applied in many cases at once and valuable economic and social results

arise from it. This is the value that is usually emphasized—to be

able to direct agricultural progress along proper lines, to point out

.natural adaptabilities of soil, to suggest improved methods of cultiva-

tion based on a knowledge of the soil to be cultivated, merely to

attract the cultivator's attention to the soil as something w^ell worth

his careful study ; these are some of the possibilities and actualities of

the soil survey. The fact, however, that its results have a practical

value of this kind makes them no less valuable as facts of science.

A careful survey of the natural resources of a state or a nation is

essential to the inauguration of a systematic plan for utilizing or

developing them. This has long been recognized in theory, but has

been strangely limited in its application. Geological surveys were

inaugurated by many States more than half a century ago and by the

Nation many years ago. Forest surveys also were begun in a very
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genornl way by soino of (he States many years ago. A survey of the

soils of aii}^ part of the country, however, seems not to have been

seriously thought of until little more than a decade ago, yet the

natural resources of the soil are of more importance to the welfare

of mankind than all other natural resources combined.

SOlL-FEKTILrrY 1 N VESTKJATIONS.

The work on the j^roblems connected with the fertility of soils

has opened up avenues of prohtable investigation and Jilready fore-

casted results of great economic importance. The investigations have

been made on soil from various parts of the United States, com-
prising a number of important soil problems. During the year these

researches have led to the discoA^ery of organic soil constituents de-

cidedl}^ beneficial to growing crops. These are organic nitrogen com-

pounds, and it has been demonstrated that they exist in organic

fertilizers, in green manures, and in soils; that they are directly

beneficial to crops, and that they are able to replace nitrates in aiding

plant growth. The facts demonstrated by these investigations are

of fundamental significance in soil fertility, and the recognition of

these directly beneficial soil constituents is no less important than

the recognition that harmful soil constituents exist.

The effect of harmful soil constituents and their distribution in

the soils of the United States has been further investigated. The
presence of one of these harmful constituents has been definitely

associated with poor jdeld on many soils from all parts of the United

States from Maine to Texas and Oregon. The compound is therefore

of common occurrence and is likely to be encountered in soils w^here

unfavorable conditions exist w-hich tend to form and accumulate

this constituent.

The nature of soil humus has been further investigated and a con-

siderable number of new constituents determined, among them or-

ganic compounds containing nitrogen and phosphorus. The nitrogen

and phosphorus are frequently tied up in the soil in very resistant

forms in complex compounds which have been isolated. To be

utilizable by plants this complex must be broken up, and this phase

of the question has already been studied wath considerable success.

The chief aim in the agricultural use of nitrogen is to convert this

into nitrates by chemical and biological means, an operation which

is far from simple. The present researches are very suggestive of

the fact that for agricultural purposes it may not be necessary to

convert all nitrogen into nitrates, but that nitrogen of waste nitrog-

enous materials in the industries can be converted into compounds
of the nature of the beneficial soil constituents discovered in this

work, and so make available to agriculture much nitrogen now lost

because of the difF.culty of converting it into nitrates.
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FEKTILIZER RESOURCES.

The management of the soil for the eflicient and economic pro-

duction of crops is the fundamental problem of agriculture. In

general, three instrumentalities are available, namely, tillage, crop

rotation, and fertilizers. And the history of the world shows that

as the civilization of a region advances intensive methods of cultiva-

tion replace the extensive methods of the pioneer, and all three in-

strumentalities must be employed that the land may be brought to

and maintained at a high productivity.

Tillage and crop rotation problems are very largely within the

personal control of the farmer himself. Fertilizei*s, however, in-

volve contact with outside commercial and manufacturing interests,

so that they invite the special aid of the Government. Two great

problems are presented, (1) to find sources of fertilizer materials,

and point out methods and agencies for the preparation of the mate-

rial to the use of the farmer, and (2) to bring the people to a realiza-

tion of the value of properly used fertilizers. To both of these

])roblems this department is addressing itself assiduously. To further

the efforts of the department, especially in meeting the demands of

the first problem, Congress at its last regular session made a special

appropriation, directing that the Bureau of Soils should explore and

investigate natural sources of fertilizer materials. Although less than

half the fiscal year has expired since this appropriation became avail-

able, the results accomplished are of a character to justify special

comment at this time.

Phosphatic fertilizers have been studied, the areas of productive

rock at present and prospectively available have been noted, and

valuable information has been gathered regarding improvements in

methods of saving waste at the mine and in the manufacture and

distribution or sale of product. It seems that new occurrences of

natural deposits of phosphates are being continually reported and

that the amount of such material now Imown to exist in this country

is so vast as to dissipate any fears as to our natural resources in this

regard. At the same time, for many reasons, improvements in meth-

ods of mining and utilizing this great resource are imperatively

demanded in the people's interest, and w^e have called attention to

these matters in appropriate publications from this department.

Among the various sources of nitrogen fertilizers, possible depos-

its of nitrates in the arid and semiarid areas of the country have

long held a prominent place in the scientific and popular mind. Our

people have observed and studied some deposits of this character.

Generally, however, these deposits are either too small in amount to

justify commercial exploitation or they are inaccessible to transpor-

tation or available Tvater for working them, or are otherwise of
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(loiihtfiil oconoinic^ importance. I'hore is no jivailable experience in

(Iiis country to <2fni(le our ])coj)le in working such deposits, the con-

ditions surrounding tlicni being essentially different from those in

other countries.

Whether or not natuial deposits of nitrates can be commercially

exploited is yet an open question, but it is a distinct advance to know
that such deposits exist. Various other sources of nitrogenous fer-

tilizers have also been investigated, and it is especially worth noting

that there is a well-defined tendency in our main coking regions to

introduce modern ovens and make available large quantities of am-

monia, which have generally been discarded until very recently.

Especial interest attaches to the work on potash fertilizers, because

conunercial sources of potash have been unknown in this country, the

world's supply in fact coming from the Stassfurt deposits in Ger-

many. The advantage of having a domestic source is so obvious as

to require no comment. Possible sources of potash are; by no means
few. Much potash can be recovered from the immense accumulations

of sawdust in our lumbering regions, from the vinasses in our sugar

mills, from wool washings, etc. Possible sources of potash include

also the bitterns or mother liquors from our salt workings. These

are now under investigation. Segregated deposits of potash salts

may lie under our known salt deposits, or belowi the present surface

in desiccated sea or lake beds. This is now being investigated. The
desert basins are being explored by our agents for surface deposits

of potash, as well as nitrates.

The utilization of natural potash-bearing silicates has long at-

tracted investigators and inventors. Vast deposits of potash feld-

spars, glauconite, leucite, and other suitable minerals exist in this

country, and our laboratories as well as private parties are now
actively at work on methods for extracting the potash. The extrac-

tion of potash in various ways is perfectly feasible in the laboratory.

But the energy required to break down the chemical combinations

and extract the potassium is so large as to make its production in-

hibitive at the present time. Extremely cheap power or the inci-

dental production of valuable by-products might possibly make the

potash silicates commercially available.

There is, however, one mineral which occurs in large quantities

and which offers some hope of becoming a commercial source of

ipotash. This is the basic alumino-potassic sulphate known as

alunite. From it potash alum (known commercially as Roman
alum) has long been made in Europe. Our people have shown that

potash can be readily obtained from the mineral, and, by special

devices which they are studying, probably other by-products can be

obtained which will greatly cheapen the cost of the potash.
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The most promising source of potash at present is found in the

large areas of kelp groves or sea algiw lying along tlie Pacific coast,

growing wherever there is a rocky bottom and a rapid tideway, or

beyond the surf line, at depths of from G to 10 fathoms. These groves

are of various areas from beds of a fraction of an acre to stretches 5

miles in length and 2 or more miles in width. During the past sum-

mer our people have mapped about 100 scpiare- miles of kelp groves

in different localities from Puget Sound to Point I^cjiua and have

studied the character of the alga) as well as the conditions necessary

to their utilization commercially and to their maintenance as a per-

manent resource of the country. Many more areas yet remain to be

studied and mapped, but from what has been accomplished in this

preliminary work I am assured that a conservative estimate shows

that the kelp which could be gathered from the 100 scjuare miles

already surveyed, and without detriment to the permanence of the

groves, should yield 1,000,000 tons of chloride of potash annually,

worth at least $35,000,000, or about thrice the value of the present

importations of potash salts from Germany.

Satisfactory methods of gathering the kelp are yet to be worked

out, but present only minor mechanical difficulties. The value of

the kelp is, moreover, probably much greater than represented by the

content of potash alone. Our laboratories have shoAvn that iodine

and other useful products can be obtained which will pay in large

measure, if not fully, for the cost of gathering the kelp and abstract-

ing the potash salts.

Enough has been accomplished to show that this country has within

its own borders resources to meet the fertilizer requirements of the

present, and for a greatly increased use in the coming years. The

saving to our people which can reasonably be expected from these

investigations is enormously greater than the cost. These investiga-

tions are, however, but little more than begun, although begun very

well. That they should be liberally supported and actively prose-

cuted can admit of no possible argument. Economic independence

of outside nations with large financial gain to the public at the same

time is a desideratum justifying the utmost effort of our scientific

investigators and strong sympathy and aid from the people's

representatives.

BUREAU OF ENTOMOLOGY.

The work of the Bureau of Entomology covers the whole field of

the economic aspect of the work of insects, Avhether they are injuri-

ous to agriculture or horticulture or to domestic animals or man,

or whether they are beneficial in one way or another. Only a few

of the numerous investigations carried on under this bureau can be

mentioned here.



REPORT OF 11 IK SIXHK'rARV. 109

WORK ON TIIR OIPSY MOTH AND TMK HROWN-TAIL MOTH.

The general conditions in (hat jxn'tion of the country originally

inA'aded by the gipsy moth, tliat is to say, eastern Massachusetts,

have been better during the past year than foi* many previous years.

This has been due in part to wea(h(u- conditions, to the prevalence

of the Avilt disease, to the gradual increase of parasites imported

from abroad, and to the cumuhitive ell'ect of the excellent work done

aU)ng roadsides by the Bureau of P^ntomology, in certain forests

by the State of ^lassachusetts, and in tlie different towns under

municipal and State control. The conditions in New Hampshire,

however, are much worse than in Massachusetts. Many towns in the

southeastern part of the State are seriously infested, and the insect

occurs in 125 towns in all. In several of the northern towns the

pest has apparently been exterminated. In Maine there has been a

further spread, and a new colony has been found in Rhode Island.

The brown-tail moth has established itself in the northeastern part

of Connecticut.

The increase and spread of the imported parasites and natural

enemies of both the gipsy moth and the brown-tail moth has been

gratifying, and several species have been brought in during the past

3^ear in large numbers which the Bureau of Entomology had not

previously been able to secure. During the summer an imported

Japanese egg parasite, which had previously been thought to have

died out, was recovered in considerable numbers. An appreciable

effect upon the numbers of the gipsy moth as the result of parasitic

work is beginning to be noticed.

New studies have been begun of the feeding habits of the newly
hatched caterpillars of the gipsy moth, and already it seems that it

will probably be possible to control the gipsy moth in forested areas

by a certain variation in forest management dependent upon the

feeding habits of the young caterpillars. This means that the for-

ests of New England, and later other portions of the country, are

not doomed, and that a good stand of timber can be maintained

even should the pest increase beyond the ultimate control of the

parasites, and this in itself is most unlikely. It appears, in fact,

that the number of species of forest trees upon Avhich the young
gipsy moth larvse can feed and maintain themselves until they reach

a considerable size is very limited.

THE ALFALFA WEEVIL.

The situation regarding the alfalfa weevil, an insect obviously

imported from Europe, and which became established in the vicinity

of Salt Lake City, Utah, is continuing to become more serious and
alarming. The last Congress made immediately available $10,000
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for ftn inTcsd^tioii of the pot- Experts of the Baran of Eato-

Bolcgj, waridii^ in cooperalion with the Utah A^rimhiiiml Expcri-

lent StAtkn, h^Tt tnced the spnmd of the insect frooi Selt Lnhe
Chr south to Sprin^rille and nofth to Ogden, west to beyond

Toode and east to Wjoming. Jndg^ii^ froat what hns been ohaei fwl
bef een Sait Lake Cur and Ogden. acd between Ofden and Bri^-

hauL, the nnifbnn normal spread of the pest Is about 90 mOes a jear,

thcQ^ drarnKstanccs maj greathr chaii^ this^ Macr experiments

have been carried out with mechanical deriees for desUuying the

pest in infiested alfalfa fields aisd thenebr protecting the arcmkd and
third ciopt& An inxiesti^ation was made of the panstes of this

weevi] ii!i Itahr, and daring March and April last lai^ lots of the

steins of alfalfa containing eyf? parasitized br a minnte parasite

were sent to Salt Lake Otr, anirine there in good condition and
the parasites emernns: in nnmbcxsL Three otho* parasite? were sent

to establish them in the Utah alfid£a fidd&

WQBK EST THE OtLLSGE AXD LCMOX CBOnnS OF CAUEraonUL AXO FKOBMIi.

In mj last report I mentioned the completion of the stndr of dm
problem of hjdrocjanic-acid gas fumigation in Califbcnia, directed

agaiifcst certain scale insects on citrus trees, and stated that the care-

fnl expaivnt.1 woffc cuiied «• had i««d««l io m gmt i«diKtioB

in the ooet of fumigating, smce one treatment under the new meth-

€id8 was as lasting in its effects as three or four distinct treatnenis

ond^r old c»«m^ »Hho<k. Ofa^rrtko. d«n« the p«t 7<-r

ha^Y shown that this was an underestimate, and that an orchard

once fmnigated will remain dean for three jeais befiome it is neoes-

suy to repeat die operation. Thus the cost of keeping an orcfaaid

iret from scale is now onty one-sixth of what it tned to be in die

dajs of commercial and tmsrifntific treatment.

The work in Florida against the white flr haTing deiiMwihlrated

that in most cases the gas treatment is too eipcnsiiiey attention has

been directed to the determination of the most practical i.i: ^fe die
^raj af^dication. Tests have been made on a laige ~<a&

oier entire ordnrds, with a Tarietj of insecticides^ and :

rather well demonstrated that sprajing will, under Fl:

tions, be more generaDj adopted in die fntnre than cont:

g^*itmk The expat who was sent abroad in a search £ar

home of the white flr, and with the idea of importiii j

localitj, iHien found, parasites or natural enemies wh:

cstaUkhed in die Florida orange grores, has been soc

least a part of his mission. In Norcmber, 1910, he four

At at Sdianrnpor, India, under conditions that appear : _^. ^:o
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that thf white fly is indif^enous to that part of the world. Tie has

found that it is adacked })y two species of hidybird beetles, and he

has also found an internal parasite. A large part of the present

year has been dev(>te(l to the effort to secure the parasites in suffi-

cient numbers and in proper condition to permit sending them suc-

cessfully to this country. He has established the white fly on small

growing trees, and has secured living specimens of the parasite breed-

ing in these white flies, and the trees themselves will be brought to

the United States in Wardian cases.

The investigation of the orange thrips, begun at Lindsay, Cal.,

has been extended to southern California, especially in the Riverside

district, where it seems to be causing considerable damage. Appli-

cation of a spray consisting of a lime-sulphur solution with a to-

bacco extract added is the best remedy so far found.

WORK AGAINST FOREST INSECTS.

It is significant of the practical nature of the methods of bark-

beetle control recommended by the Bureau of Entomology and of the

practical demonstrations that have been carried on that no com-

plaints of depredations have come to the bureau during the year

from the areas in Colorado and Montana where control work was
carried on in previous years according to the instructions of the

bureau. During the past year the work has been principally in the

way of practical demonstrations, as the result of the investigations

of previous years. As an example, in cooperation with private

owners in the vicinity of Columbia Falls, Mont., over 10,000 trees

were treated. Formerly 10,000 trees died each year, but as the result

of last year's work only 2,000 required treatment this year within

an area of more than 100 square miles. This is undoubtedly the

direct result of the control work of last year, which cost nothing,

since the treated trees when utilized for fuel and lumber are worth

far more than the cost of treatment. Work done in cooperation with

the Interior Department on the Glacier National Park resulted in

the treatment of 1,295 trees in the vicinity of McDonald Lake, and
the present conditions indicate that the work has been successful in

arresting the spread of the damage.

Active ccmtrol work was undertaken in northeastern Oregon in

the fall of 1910, and was completed June 30, 1911. This work was
done by the Bureau of Entomology, in cooperation with the Forest

Service, with private owners, and with the General Land Office of

the Department of the Interior: The preliminary reports indicate

that 27,158 trees were treated at a cost of $33,180 to the Forest

Service, and that G,853 trees were treated at a cost of $2,806 to private

owners. More than 100 men were engaged in the work during May
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and June. The results of this large control demonstration can not

be known until the close of the present fiscal year, but it is believed

that they will prove to be successful, and that the demonstration of

methods and the training of men for control work will be of the

greatest value in the future.

It is estimated that the timber saved as the direct result of control

work in the Kocky Mountain region, under instructions from the

Bureau of Entomology or according to its recommendations, repre-

sents a stumpage value of $2,000,000.

INSPECTION AVORK.

In my last report I called attention to the urgent need of the pas-

sage by Congress of a plant quarantine and inspection law, and
showed that the United States is the only great power without a law

to protect it from the introduction of plant diseases and insect pests.

Practically all of the European and other foreign powers have such

laws, as have also Canada and the other important English colonies.

The United States has become a dumping ground for refuse stock,

much of which comes to this country to be sold by auctioneers under
the hammer. The better class of nursery stock is also often infested

with insect pests or diseases which could be detected by proper

inspection. More than half of the important insect pests of the fruit

and farm products of this country were originally brought in on

imported nursery stock, and these now occasion an annual tax of sev-

eral hundred millions of dollars. The San Jose scale, the cotton boll

weevil, the gipsy moth, and the brown-tail moth are instances of

accidental importations, and the alfalfa weevil mentioned in a pre-

vious paragraph is another. Since my last report infested stock has

been constantly coming in. The Bureau of Entomology has been

notified by the customhouses and by the railroads when plants are

received, and such arrangements as could be made for inspection at

points of destination have been carried out. In most of the States

there are efficient inspection laws and efficient inspectors. To exem-

plify the danger of the present condition of affairs, during the past

year a careful inspection of the importations by the Department of

Agriculture showed that more than 20 different pests had been

brought to Washington from foreign countries on plants. Of course

these were intercepted and destroyed, but the presence of 20 new
pests whose capacities for crop destruction were undoubtedly very

great affords the strongest possible argument for the passage of a

National plant quarantine and inspection law. On three different oc-

casions during the past year the gipsy moth has come in on imported

stock consigned to different localities in the country.
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Otlier important operations carried on l)y the bureau during the

year may be briefly mentioned. The work against the cotton boll

weevil has been continued. The weevil ext-ended its range during the

year into the State of Alabama. On the other hand, it was entirely

absent from certain regions in northern Texas, wdiero it was present

last year. It also did no noticeable damage in Oklahoma. Studies of

the parasites of the Aveevil were continued, and Texas parasites were
introduced at two points in Louisiana. The work on tobacco insects

was also continued. A notable discovery was made Avith regard to

the so-called tobacco wireworm Avhich indicates that it can be con-

trolled by cultural means. It feeds naturally upon certain weeds
and these weeds are eliminated by rotation of crops. In the

study of sugar-cane insects new points of importance w^ere as-

certained. The Argentine ant and the cotton red spider w^ork w^as

continued. Demonstration Avork in the deciduous fruit reirions in

California, Avith remedies for the pear thrips, w^as carried on Avith

excellent success, indicating that in prune orchards the yield from an
acre treated according to the directions of the bureau reached a value

of $367.93, Avliere an untreated acre yielded only $G.G5. Work upon
the codling moth, plum curculio, Hessian fly, and the jointworm has

been continued Avith success, and important advances have been made
in methods of figliting insects affecting A^egetable crops and stored

products. Information on the subject of the house fly as a carrier of

typhoid feA^er and on malarial mosquitoes has been published, and
the study of the tick which transmits Rocky Mountain spotted fever

has been completed. Further studies upon the cattle tick have been
made, and an investigation of the possible influence of certain insects

in the carriage of pellagra has been begun. The Avork on bee diseases

has been continued.

BUREAU OF BIOLOGICAL SURVEY.

RATS AND THE PLAGUE.

The rat is one of the most destructive mammals known, and the

vast losses it annually causes in the United States call for increased

efforts to reduce its numbers and to exterminate it wherever possible.

Moreover, the continuance of the bubonic plague in foreign countries.

Avith which we haxQ constant trade relations emphasizes the danger
of the landing of plague-stricken rats from incoming ships, and
renders imperative the need of perfecting means for the destruction

of these vermin, now believed to be the chief means for disseminating

this dread disease. During the past year experiments Avere continued

to discover effective means of reducing the numbers of this pest,

20130°—vi;k I'.Hl 8
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without the discovery, however, of methods superior to those recom-

uiended in Farmers' Bulletin 3()9. While poison and traps must

continue to be the chief means of reducing the numbers of these

mischievous rodents in public buildings, dwellings, stores, and ware-

houses, it can not be too strongly urged that i)reventive methods are

vastly easier, much more ett'ective, and in the long run cheaper. The
rat-proofing of buildings, especially those in which foodstuffs are

stored, should be insisted on as far as possible. This precaution,

coupled with the withholding of food so as to reduce reproductory

powers and make trapping and poisoning effective, will result in ma-
terially reducing the number of the pests and lessening the danger

from them.

GROUND SQUIRRELS AND THE PLAGUE.

Throughout much of the region west of the Mississippi Ilivcr ground

squirrels of many species abound. In past years much time and atten-

tion has been given to the study of the habits of these rodents and

of methods of controlling them, since wherever found they are ex-

ceedingly destructive to farm crops, and in irrigation districts they

do much damage by burrowing into embankments, thereby causing

costly breaks. The spread of bubonic plague by rats to the ground

squirrels of California, discovered by the Public Health and Marine-

Hospital Service, is a matter of national importance, since there is

danger not only that the disease may become endemic in that par-

ticular State but eventually, through the agency of other species of

ground squirrels, spread to neighboring States and thus threaten the

whole country. As yet plague germs have been found in only one

other native rodent, the California wood rat, and in only one indi-

vidual of that species. The destruction of a mammal so numerous

and so widely distributed as the California ground squirrel is a

very serious undertaking on account of the great cost involved, and

yet safety from the plague can apparently be fully assured in no

other way.

During the j^ear careful experiments were made to discover, if

possible, better and cheaper methods of poisoning ground squirrels,

and a circular embodying the results of these experiments was pub-

lished. The formulas in Biological Survey Circular 7G can be con-

fidently recommended for cheapness and effectiveness. This cir-

cular has been widely distributed throughout California, wutli a view

to stimulating activity on the part of resident farmers and land-

owners generally in the work of ridding their lands of ground squir-

rels. When fully advised of the importance of the work, they have

usually shown themselves ready to do their part. The present law

of California, which requires the cooperation of all landowners in

the work of exterminating ground squirrels, will, if fully enforced,
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go far toward providin*^ a veincdy, esi)ecially if the State, through

county and otlior ollicials, arranges for furnishing poison or poisoned

bait in necessary quantities to Jandowners at cost. By providing

centei*s of distribution the poison can be supplied ready for use at

comparatively low cost, Avhich will greatly stimulate its use by

fanners and others.

RELATION OF NATIVE MAMMALS TO SPOITED FEVER.

The recently ascertained agency of certain of our native mammals
in the transmission of diseases vastly increases the importance of a

knowledge of the exact range of the species concerned and their

habits. It is now^ known that the so-called spotted fever of the Rocky
]\Iountain region is transmitted from certain native mammals to

men through the agency of ticks. In its most virulent form this

fever, fortunateh^, has a restricted range, being confined to a portion

of Bitterroot Valley, western Montana; but in milder form it pre-

vails in parts of Idaho, Wyoming, Utah, and Nevada, and probably

elsewhere in the Ilccky Mountain region. During the past year the

Biological Survey, the Bureau of Entomology, and the Agricultural

Experiment Station of Montana cooperated in a field and labora-

tory^ study of the agencies and manner by which the disease is trans-

mitted to human beings. The work of the Biological Survey was
chiefl\^ confined to ascertaining the species of native mammalia which
carr}^ ticks in any stage of development, since presumably one or

more of these mammals is, if not the original, the chief source of

infection.

A collection of the mammals of the valley and adjacent mountains

was made and the ticks discovered were turned over to the assistants

of the Bureau of Entomology for experiment and study. Xo fewer

than 18 s^Decies of mammals were found to harbor fever ticks—proof

of the great difficulty that must necessarily attend any attem_pts to

exterminate all the w^ild hosts of the ticks over the region in which

the fever prevails. The mammal found to be most frequently in-

fested—possibly in this respect equaling all other wild mammals
combined—is the comm^on ground squirrel of the region {Citellus

coliimhianus) , which abounds over much of the valley. As a very

important step in the suppression of the disease, a thoroughly organ-

ized campaign to exterminate this squirrel within the limits of the

valley should be made. Such a campaign may be urged on the double

ground of the public health and the advantage of the farmer, since

this mammal is a very serious pest, not only in this particular valley,

but wherever grain is sown in Washington, Oregon, Idaho, and ^Ion-

tana. In connection with a study of the local wild mammals, an

assistant of the Biological Survey during the coming season v\'ill
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demonstrate to the people within the infested district the best metiiod

of exterminating this ground squirrel and other wild mammals that

carry ticks. By means of State or county cooperation the small tick-

carrying mammals of the western side of Bitterroot Valley, the area

chiefly ail'ected, could be exterminated at a comparatively small out-

lay of time and money.

PRAIRIE DOGS.

Prairie dogs continue to be a scourge to farmers in many sections

of the Middle West, and they exact heavy toll also from the stockmen

by eating nutritious wild grasses which form the main reliance of

range cattle. Their colonies sometimes number thousands of indi-

viduals, and as it requires only about 200 to consume the forage of a

steer their colonies collectively are a heavy drain on both pasturage

and crops. During the year many experiments have been made
with a view to finding better methods of poisoning or otherwise

destroying these animals without at the same time endangering the

lives of valuable birds.

SILVER FOX INDUSTRY.

During the past year many inquiries have been received from

various parts of the United States regarding the practicability of

rearin"; the silver or black foxes for profit, and there is a steady

demand for the Farmers' Bulletin on this subject. Interest in the

business has no doubt been stimulated by the enormous prices ob-

tained for skins, and even larger sums paid for first-class breeding

animals. Efforts are being made to obtain all possible information

as to the success of breeders w^ho have engaged in the business with

a view to issuing a supplemental report on the industry.

WOODPECKERS.

As a class, woodpeckers are among our most useful birds. They

destroy numbers of noxious insects and lend effective aid to the

preservation of forests, city shade trees, and fruit orchards. A
bulletin on these birds was issued during the year, analyzing the food

they eat, explaining the w^ays in w^hich they are of value to the

farmer, and indicating methods by w^hich their number may be in-

creased by the use of artificial nesting sites.

Unfortunately there is one small group of woodpeckers, properly

known as " sapsuckers," wdiich are destructive rather than beneficial.

Still they must be credited with doing some good by eating insects,

though they do much injury by pecking holes in the bark of trees,

especially fruit trees, for the purpose of obtaining the inner bark

and the sap, both of wdiich are highly relished for food. As they
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return (o the same tree time, nl'ter lime, and often season after season,

the 'MV'd (IimukKmI of bark constantly grows hirp^c^r, and many young
trcis are killed. Moreover, the effect of their boring is visible in

the shape of ehecks, distortions, and stains years afterwards when
the trees are felled and worked up into lumber. It has been esti-

mated that the damage to wood products in the United States by

these sapsuckers is more than a million dollars yearly. This in-

vestigation of the habits of the sapsuckers and the kind and extent

of the injuries they inflict on trees and lumber appears in the form
of a bulletin, together with suggestions as to the best method of

protecting trees from their attacks.

SHORE BIRDS.

Notwithstanding their small size and the fact that many of them

retire to the far North to breed, our shore birds have been so ruth-

lessly pursued by gunners that all of them are fast diminishing in

numbers, at least one species has been exterminated, and several

others are nearing the same end. The value of shore birds as food

is Avidely recognized and is indeed the chief cause of their present

scarcity. But few^ are aware that many of them do good service by

eating noxious insects, including mosquitoes in the larval state.

Being valuable both for food and because they destroy insects, their

extermination would be a calamity, especially as during some part

of the year they visit every State in the Union and range from

ocean to ocean. The prohibition of the sale of these birds, the

abolition of spring shooting, and the restriction of the bag limit in

the open season will probably result in preserving the several species

for future generations.

CRAYFISH.

In certain regions of the Southern States, particularly in north-

eastern Mississippi and Alabama, cra3^fish are very numerous, and

in their early stages do much damage to crops, such as corn, cotton,

and other staples. In the States mentioned they infest a territory

of approximately 1,000 square miles and in certain restricted sec-

tions fairly swarm, their holes numbering thousands to the acre.

In such places successful crop raising is impossible, and a large

acreage noted for its fertility is practically useless because of the

depredations of these crustaceans. Investigations have been begun,

having in view the discovery of a method of trapping the crustaceans

in large numbers and their utilization for food, or their destruction

in their holes by means of a deadly gas. The experiments are not

yet far enough advanced to warrant definite statements, but excellent

results have been obtained by the use of gas.
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moLOGlC 8UHVEY OF CANAL ZONE.

The construction of a canal across the Isthmus of Panama from

ocean to ocean must ultimately affect the distribution of marine

life along both coasts, while the physical changes wrought along the

line of the new waterway, including the creation of a great fresh-

water lake, the destruction of a belt of native forest, and the inevi-

table introduction by commerce of new foniis of both plant and

animal life, must also considerably change Isthmian biology. A
biologic survey of the Isthmus for the purpose of adding to our

scientific knowledge of this recently acquired strip of territory and

as a means of determining the nature and extent of future changes

seemed very important, and a plan of work was entered into in coop-

eration w^ith the Secretary of the Smithsonian Institution, the Secre-

tary of War, and the Secretary of Commerce and Labor. Under this

cooperation an assistant of the Biological Survey has for several

months been engaged in making collections of the birds and mammals
of the Canal Zone as a basis for a comprehensive report upon these

branches. The Isthmian region is rich in both these groups, and

the collections already sent in are an earnest of the rich harvest

of scientific data and specimens to be expected when the work is

completed.
EXPEDITION TO LAYSAN ISLAND.

One of the largest sea-bird rookeries in the world is that on the

island of Laysan, the most important of a series of oceanic islands,

some GOO miles northwest of the Hawaiian Islands. These islands

were set apart as a bird reservation February 3, 1909.

About two years ago Laysan was raided by alien feather hunters

and a vast number of birds were killed for their plumage. During

the year the University of Iowa planned an expedition to the island

in order to secure material for representative groups of sea birds

to form part of the university museum exhibit, and the cooperation

of this department was sought for the purpose. The four men
selected by the university were appointed temporary wardens of

the department and, in addition to a representative series of the

birds of the island, they will furnish a detailed report of the present

condition of the rookeries, the number of birds that breed there,

and the effect on the prosperity of the colony of the raid of the

feather hunters mentioned above.

BIOLOGICAL IN\T:STIGATI0NS.

Biological investigations have been carried on during the year in

Alabama, Arkansas, Idaho, Kentucky, Montana, Tennessee, Wyo-
ming, and Virginia, and the information gathered has added much to
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oiii* know lo(]o(» of (Ii(' distrilMK ion, mI)I1ii(1;iiic(% liahits. mikI cconoinic

roliitions of niaininals and birds. It has also yielded data for numer-
ous cori'cclioiis of life and crop zone maps and enabled answers to

be given to numerous inquiries as to the crops best suited to speci-

fied areas.

A revisctl aiul corrected edition of the zone map of North America
lias boon ])ublished during the year, and for the first time the out-

lines of the Tropical and Iludsonian Zones have been shown with

some detail. While mainly extralimital, both these zones are rep-

resented ill the United States; the Tropical in Florida, the Ilud-

sonian on the higher mountains and in Alaska.

A report on the biological survey of Colorado has been issued and
distributed. It covers the subject of life and crop zones of the State

and includes a detailed zone map and a fully annotated list of the

mammals.
GAME PRESERVATION AND INTRODUCTION.

While the need of game protection is each year better understood,

and while effective legislation for the preservation of game becomes

yearly more general among the States, it is apparent that the ex-

tinction of the wilderness by growing settlement must, sooner or

later, deprive the United States of most of its big game, except as

it may be preserved on lands set apart for that purpose. Hence, in

addition to unremitting efforts to prevent rapid destruction of game
by market hunting or excessive killing for sport, growing attention

is demanded by the question of game preserves, both private and

public. The Biological Survey has devoted much consideration to

this phase of game preservation, and much work has been done in

connection with game preserves and bird reservations.

ELK IN WYOMING.

At the close of the session the Sixty-first Congress made an ap-

propriation of $20,000 for the feeding, protecting, and removing of

elk in the region known as Jacksons Hole and vicinity, Wyoming.
As soon as the appropriation became available two representatives

of the Biological Survey were sent to Wyoming to do whatever was
possible for the starving elk. As all the available hay had been

secured by the State and was being fed to the elk, attention was
turned to other phases of the problem, such as the conditions I'e-

sponsible for lack of food, the number of elk that died from starva-

tion, the possibility of securing an adequate supply of hay for next

v\'inter, the location of available sites for winter refuges, and the

practicability of transferring elk to other localities. As an experi-

ment two small herds were transferred to the National Bison RanG:e

and the Wichita Game Befuge, and careful consideration has been
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given to the feasibility of moving others to tlie Medicine Bow
Mountains and the Big Horn Ilange next winter. In sliort, a

thorough study is being made of the elk problem in all its phases,

and a report on the subject will soon be ready.

IMrORTATIONS.

The necessity for constant watchfulness to prevent the introduc-

tion of foreign birds and mammals likely to become pests continues

to be manifest. Three mongooses brought to New York in February,

1011, were promptly killed on board ship, and one mongoose and two

flying foxes on exhibition at Kansas City were placed in the safe

custody of zoological parks.

The importation of European partridges, which last year dropped

from 30,000 to 18,000, rose again to 3G,507. While this increase

seems to show a growth, or at least a continuance, of the popularity

of this bird for stocking covers, yet from other sources it is evident

that repeated failures to acclimatize it have had a discouraging

effect. It is important to note that 10,000 of the partridges imported

in the current year were consigned to one destination—the State of

Iowa, which has undertaken the experiment of acclimatization on an

unusually large scale.

BIRD RESERVATIONS.

One new bird reservation was established during the year on the

Clear Lake Eeservoir in the northern part of California, a few miles

southeast of Klamath Lake. This reservation, which increased the

total number to 52, is an important breeding ground for birds.

Owing to the growing importance of questions arising in connection

with three of the reservations in Oregon and Idaho, an inspector was

appointed to visit them from time to time. Adjustment of relations

with the public in connection with the maintenance of the Deer Flat

Reservation will require careful consideration. The Deer Flat Reser-

voir is the stopping place for thousands of ducks and many other

waterfowl in the fall migration; it promises also to be an important

nesting ground for waterfowl in the future. It is essential, therefore,

that it receive special attention if its purpose as a bird reservation is

to be maintained. The lake, however, is situated only 6 miles from

Caldwell and is likely to become a summer resort. A trolley line

connects it with Caldwell, and boats have been placed on the Avater

for the use of excursionists. It may be found necessary to keep part

of the lake free from intrusion by pleasure seekers, at least during

the nesting season. The question of stocking the reservoirs of Cold

Springs, Oreg.; Deer Flat and Minidoka, Idaho; and Belle Fourche,

S. Dak., with fish was taken up with the Bureau of Fisheries, and it

is probable that these reservations for birds will soon become reser-

vations for fish as w^ell.
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NATIONAL BISON RANOE.

No clama;2:e was dono (o the National Bison Kango, in Montana, by
tlie forest (ires of 1910, allhongli tliey ra«L^ed around it only a short

distance away. Fift^^en bufFalo calves were born in the spring of

1911, and ^ adult bufTalo, presented by the American Bison Society,

were i)Lu'ed on the range. Twelve antelope from the Yellowstone

National Park and 7 elk from Jacksons Hole, Wyoming, were added
to the occupants of the range during the year. Four of the antelope

died, and as no deer have been seen recently, the game on the range

at the close of the year comprised GC buffalo, 8 antelope, and 7 elk. In

this connection it may be mentioned that the American Bison Society

is taking steps, in cooperation with this department, to secure ground
for an additional bison range in South Dakota.

AT^ASKA.

More rigid protection of deer and walrus in Alaska having been

found necessary, new regulations were issued on July 29, 1910, short-

ening the hunting seasons, limiting the number of deer which may be

killed by each hunter, preventing the sale of venison during 1911, and

prohibiting all killing of walrus in Bristol Bay and south of the

Kuskokwim River until 1912. Only five wardens were employed

during the year, but this number will be augmented next year owing

to an increase of $5,000 made by Congress in the appropriation for

warden service in 1912.

DIVISION OF ACCOUNTS AND DISBUBSEMENTS.

During the year there were received, audited, and paid 118,921

accounts, amounting to $15,736,198.02. More than 4,200 of these ac-

counts, moreover, were so-called combined accounts, in connection

with which there was probably a saving of at least 21,000 checks, to

say nothing of the saving of other clerical labor in connection there-

with. There were also audited and sent to the Treasury for pay-

ment 4,368 accounts. In the payment of the 118,921 accounts men-
tioned above it was necessary to draw 244 requisitions on the Treas-

ury and subtreasuries and issue 225,019 checks. There were issued

during the year 27,345 requisitions for supplies, 7,063 letters of

authorization for travel, 44,976 requests for passenger travel, and

9,020 requests for department bills of lading and requests on the

Quartermaster General for the transportation of Government prop-

erty, while about 158,100 letters were written or received in the ordi-

narj^ transaction of business.

To carry on the work of the Department of Agricultuix3 during

the fiscal year ended June 30, 1911, Congress appropriated $13,487,-

636 for the ordinary expenses of the department, in addition to which
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permanent anniuil appropriations amounting to $G,329,000 and

special appropriations amounting to $1,874,G14 were available, mak-

ing a total of $21,G91,250.

The disbursements of the department for the fiscal year 1911

amounted to $17,188,339.27, and the greater part of the balance of

$4,496,348.68 will be required for the settlement of outstanding

liabilities.

The amount for rent of buildings in the District of Columbia for

the several branches of the department was $70,481.86.

All accounts for the fiscal year 1909 having been settled, the uiiex-

pendcd balance of appropriations for that year, amounting to

$306,333.71, was covered into the Treasury on June 30, 1911. .The

account for the fiscal year 1910 is still open.

The amount estimated for the fiscal year 1913 in the annual esti-

mates for the regular appropriation bill is $17,233,452, which in-

cludes $1,440,000 for agricultural experiment stations; in addition to

which there will be available permanent annual appropriations

amounting to $5,706,000, making a total of $22,939,452. There is also

an estimate in the sundry civil bill for printing and binding for this

department amounting to $480,000, making a grand total of

$23,419,452, which is an increase of $340,436 over the appropriations

for the fiscal year 1912. This amount will be used for establishing

new Weather Bureau stations in the fruit and horticultural sections;

for extension of the dairy and animal husbandry work in the eradica-

tion of tuberculosis in domestic animals; for an extension of farm

manairement investi^'^ations and demonstration work in the northern

States, and an enlargement of the scope of pathological investiga-

tions; for additional range investigations and tree planting; for an

extension of the work under the enforcement of the food and drugs

act ; for an extension of the soil survey work ; for an extension of the

work under enforcement of the insecticide act; and for an extension

of the work on road management and experimental roads.

DIVISION OF PUBLICATIONS.

The number of different publications, circulars, and reports issued

by the department during the year ended June 30, 1911, was 1,953,

which is 29 less than during the previoiis year, but the number of

copies printed for distribution to farmers and others interested in

agriculture aggregated 27,594,877, which is 2,404,408, or nearly 10

per cent, more than during any previous year. This gTatifying re-

sult was accomplished without any increase in the appropriation for

printing and with a slight decrease both in the appropriation and in

the force available for the division work.

Of the documents mentioned above, 27,250,250 were issued through

the Division of Publications, and 344,627 were issued through the
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Wciither Bureau; 18,1(>8,2TT copies were of publications issued dur-

ing the year and 9,12('>,(»00 were reprints of publications which had

boon previously issued, but for which there was still a considerable

demand. Of Farmers' Bulletins, *J,219,000 were secured with tlie

appropriation available, 2,054,000 of which were copies of new bul-

letins and 7,1G5,000 were reprints. Many of the Fanners' Bulletins

have long been in use by the farmers and a large demand still exists

for them.

Inasmuch as the amount expended in acquiring the information

appearing in the department's publications is more than $10,000,000,

the appropriation of less than half ;"i million dollars for printing and

binding, of which only about $300,000 is available for printing re-

ports, bulletins, and circulars for distribution among the people, in

order that the}^ ma}^ avail themselves of the results of this outla}^ and

tlioso investigations, is small and inadequate. If the available in-

formation could be placed in the hands of every farmer, a fuller

measure of usefulness should be achieved by the department.

POPULAR DEMAND FOR PUBLICATIONS.

Even with the increased number of publications printed and dis-

tributed during the year, it was impossible to supply the popular

demand, which came from every section of the United States and

from many other parts of the world. The department would have

required at least 5,000,000 bulletins m.ore than were at its disposal

to have met the demand fully, and it was found necessary to select

and send a few bulletins likely to be most useful to those whose re-

quest had been for many more, and by this course make it possible

to supply at least some bulletins to each applicant, instead of exhaust-

ing the departm.ent's supply in attempting to entire!}^ satisfy a few.

The distribution of this reading matter widely disseminates informa-

tion along agricultural lines and is productive of a higher 3"ield of

better crops, better breeds of stock, new varieties of fruits, and im-

proved conditions on the farm, the financial value of which alone

amounts to millions of dollars annually, but the increase in comfort,

contentment, and cheer can not be estimated.

farmers' blt^letins.

With the present appropriation of $125,000, it was possible to make
an allotment to each Senator, Representative, and Delegate of ap-

proximately 12,500 Farmers' Bulletins, which was admittedly insuf-

ficient in view of the increasing number of requests received from

them. Therefore, the matter of securing a sufficient appropriation

should be considered with the view to increasing the allotment. len-

der the law only one-fifth of the Fanners' Bulletins furnished were
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available for distribution by the department, and this is not sufficient

to permit it to comply with one-half of the requests received, and

makes it necessary to refer applicants to their Senators, liepresenta-

tives, and Delegates, who themselves, in many cases, huve already

exhausted their supply. Hence it is obviously desirable that both the

congressional and departmental allotments should be increased. An
addition of $25,000 to the printing bill, available for printing

Farmers' Bulletins, would increase the allotment to each Senator,

Representative, and Delegate to 15,000, and would enable the depart-

ment to more nearly comply with the demands made upon it.

AN ALLOTMENT OF EVEKY PUBLICATION FOR SENATORS, REPRESENTATIVES.

AND DELEGATES IN CONGRESS.

There is a constantly increasing demand for publications other

than Farmers' Bulletins from Senators, Representatives, and Dele-

gates in Congress, which the department is unable to supply, very

much to its regret. These publications contain the results of our

scientific investigations and experiments acquired at considerable

expense, and they should receive the widest possible distribution

among the people for whom they are intended. This, however, is not

possible under the present system and Avith the available funds. So

satisfactory has been the distribution of Farmers' Bulletins that I

am persuaded to recommend that an allotment of every publication

issued by the department be made to Senators, Representatives, and

Delegates in Congress. They are in close touch with the people and

would be able to give the publications a wdder and wiser distribution

than they now receive. A considerable increase in the appropriation

for printing would be necessary, but it is believed that the results

would be so valuable and enduring to the people as to justify the

additional expenditure. The subject is w^orthy of serious consid-

eration.

SCIENTIFIC AND TECHNICAL PUBLICATIONS.

Our scientists are constantly conducting investigations and mak-

ing important discoveries which are of great value to agriculture,

but the published results are not always adapted to the present uses

of the great mass of the department's correspondents. The informa-

tion they contain is necessarily couched in more technical and scien-

tific language than is desirable in popular pamphlets; hence the

bulletins are printed in limited editions as permanent records of the

achievements of the department in scientific research, and for dis-

tribution to libraries, collaborators, and scientists, both in this coun-

try and abroad, and to such persons as are likely to find them

of special value. Publications of this class represent only about 2

per cent of the total output, but owing to their greater length, the
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use of more expensive illustrations, and the necessity for more ex-

pouslve paper, tliey use up nlxml 20 per cent of the ni)pr()prialion for

printin<!: and hiiulinjj:. The advisability of securing additional funds

for publishing larger editions of bulletins of this class should be

seriously considered, as it is believed that the publications should

liave a ^vidor distribution.

KCONOMIES EFFECTED.

The channel through ^vhich the department distributes the results

of its investigations and other information it desires to disseminate

among the people, and especially the rural population, is its publica-

tions, the editing and distribution of which is the province of the

Division of Publications. It is the function of that division to meet
the department's requirements for printing and binding and to

accomplish this with an almost always inadequate appropriation.

Hence the economies of the division tend in the editorial work to

the condensation of statement and improvement in form of the

printed documents, and in the distribution work to closer organiza-

tion and efficiency and expedition.

The extent of the work performed in the division is dependent

upon the growth of the department and the activity of its various

agencies, and this activity depends upon so many extraneous con-

ditions that it is not possible to even approximate at the beginning

of the year the amount of printing which will be required. Its opera-

tions, therefore, may be accepted as an accurate index of the depart-

ment's work. The magnitude of the work devolving upon the editors

is apparent when the large number of publications issued and the

enormous amount of miscellaneous printing required by the depart-

ment are taken into consideration.

Perhaps the most striking feature of this division's work was its

success in promoting economy. ^lany manuscripts were reduced in

size, illustrations were limited to those absolutely necessary to illus-

trate the text^ and the tables were greatly condensed.

In many cases large savings were effected in the cost by reduction

or other changes in the shape or size of blanks, eliminating waste in

cutting the paper and substituting a perfectly satisfactory paper,

but of a cheaper grade, for a high-priced article no better fitted for

the purpose. The economy effected in this kind of work, however, is

not confined to the manuscript and illustrations after being sub-

mitted. The division's supervision has exercised a healthful in-

fluence throughout the department, tending to a more careful prepara-

tion of the manuscripts, a more critical selection and minimization

of illustrations, and less change in proof of the authors. The use

of a more durable paper for some of the publications of the depart-
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meiit has been adopted, insuring tlie permanent preservation of its

vahuible publications and at the same time lessening the weight of

the bulletins; while for the publications issued in large editions and

of a more temporary value a lighter paper has been adopted, reduc-

ing both the cost to the department and the cost of transportation

through the mails. To add to the value and completeness of the pub-

lications indexes are prepared for those which are of such size as to

require it. The division also prepares and maintains a detailed card

index of the contents of all publications of the department—perhaps

the only one in existence.

ILLUSTRATIONS.

During the year the division prepared 1,5G6 original drawings^

produced 71,224 photographs, and filled 22-1: orders from outside de-

I^artments for photographic w^ork, which required the reproduction

of 2,G94 photographs, costing the purchasers $596.53. On the order

of the department 1,252 duplicate electrotypes of illustrations were

made for miscellaneous applicants by private firms, for which the

applicants paid to the manufacturers a stipulated price per square

inch. This growth in the photographic work has continued without

increase in force. These facts do not convey an adequate idea of

the constantly increasing demand upon that branch of the division

from the other bureaus of the department, nor do they indicate

the amount of labor and skill necessary to produce such technical

and artistically correct illustrations as appear in the department's

publications.

SALES OF DEPARTMENT PUBLICATIONS.

As stated above, the department is often unable to furnish publi-

cations requested by applicants, either because the supply is ex-

hausted, or because the publication is of such a character that it

can not be widely and gratuitously distributed. To meet such cases

Congress has wisely provided a relief through the Office of Superin-

tendent of Documents of the Government Printing Office.

This. official is authorized by law to sell Government publications

at the nominal cost of printing and paper plus 10 per cent, and his

sale of the publications of the Department of Agriculture during

the last six years shows how increasingly interested the people have

become in the department's work, for in 190G only 47,745 copies of

our publications, costing the receivers $5,388.28, Avere sold, Avhile in

1911 the same official disposed of 183,577 copies, at a cost to the

purchasers of $18,657.17. Under the operations of the law the

Superintendent of Documents is permitted to reprint and sell pub-

lications as long as there is a demand for them, paying for the re-
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printinfj^ out of the recci])ls from previous sales. During the year

ho roprintctl C))]3 ])ublic{iti()iis of tho (lopartmont, the editions aggre-

gating 170,325 copies. Thus only 13,252 of tlie number .sold by the

Su]H»rintondent of Documents were furnished by the department.

In previous years the records of the Office of Superintendent of

Documents indicated that the purchases were generally from among
the scientific and technical publications of the department, but current

records sliow that while there has been a healthy increase in the

number of scientific and technical department bulletins distributed

through his office the great increase shown by his report was in the

more popular and smaller publications, which give in a practical

way the results of the scientific investigations. This proves that the

rural population in greater numbers is seeking the aid of the depart-

ment and is willing to pay for the documents needed when the

department's supply will not permit of gratuitous distribution.

PUBLICATIONS FOR RESTRICTED AREAS.

The department's correspondence relating to its publications shows
an increasing demand for information relating to particular locali-

ties or sections of the country, which it is often difficult to supply in

printed form and which requires a disproportionate amount of labor

to present in an individual letter.

During the last two years there has been an increasing demand for

information in regard to the agricultural possibilities of the different

States. Information of this kind can be found in the soil surveys;

but these, owing to the colored maps, are expensive, and, more-

over, are not available for general distribution, as the editions for

departmental use are limited to 1,000 copies. The appropriation for

Farmers' Bulletins provides for publications adapted to different

sections, and many of those more recently issued have been prepared
with a view to the needs of restricted areas. A Farmers' Bulletin

for each State, presented in popular style, is therefore contem_plated.

LAEGER EDITIONS OF 10 0-PxVGE PUBLICATIONS.

Under the provisions of the printing bill now pending in Congress
it Avould be possible for the department to print as many as 2,500

copies of bulletins exceeding 100 octavo pages, which at present and
for several years have been limited to editions of 1,000 copies. In
many cases these bulletins have been of great scientific value, and the

inability to distribute them more widely among the colleges and
universities and in the scientific world generally has been a matter

of regret and has deprived many of valuable information. It is

hoped that the provision will prevail.
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USE OF OUR PUBLICATIONS BY SCHOOLS.

The demand for tlie departiuent's publications for use in schools of

all grades continues to increase and is far beyond our ability to sup-

ply. Of course an eil'ort is always made to furnish to each school

making requests as varied and as large a supply as the limited

number at our disposal justifies, for it is believed that such distribu-

tion encourages agriculture and increases the prosperity of the Re-

public. An increase of the appropriation with the view of more
nearly meeting the demands of these young men and women is worthy

of serious consideration.

BUREAU OF STATISTICS.

The quantitative interpretation of the figures indicating the

monthly condition of those growling crops of which estimates of

production are made at the close of each j^ear is an important feature

added this year to the crop-reporting system of the department.

Since the significance of the monthly condition figures has been

interpreted by the department, the various private interpretations,

both by individuals and commercial organizations, differing in their

statements, have practically ceased, and it has been generally con-

ceded in all quarters that the interpretations emanating from the

Bureau of Statistics are the fairest and the most authentic figures

possible to be based on the crop condition report.

All the leading crops except cotton are included in these quanti-

tative interpretations. With cotton, however, it is impracticable to

interpret the condition figures, as the amount of abandoned acreage

is lacking, can not be ascertained until the close of the season, and

is essential to reasonable accuracy in the translation.

COST OF CROP PRODUCTION.

The result of the investigation upon the cost of producing corn,

v\heat, and oats, published in several numbers of the Crop Reporter,

made it evident that the cost of producing crops varies widely in

different sections of the country. The average cost per bushel of

producing corn was found to be 37.9 cents (including rental charges),

varying by States from 30 cents in Iowa and South Dakota to 72

cents in Maine; the average cost of producing wheat was 66 cents

per bushel (including rental charges), varying by States from 44

cents in Montana to 96 cents in South Carolina; and the average

cost of producing oats was 31 cents per bushel (including rental),

varying by States from 23 cents in Montana to 56 cents in Con-

necticut.

It is proposed to continue this line of investigation.
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PROPORnONP^D CAUSE OF CROP DAMAGE.

The results of the first inquiry into the amount of damage done

to each important crop in 1909 was published in November, 1910.

The summary showed that 81.8 per cent of the total damage is at-

tributed to unfavorable climatic conditions, 4.8 per cent to plant dis-

eases, 7.9 per cent to insect pests, 1 per cent to animal pests, 1 per

cent to defective seed, and 3.5 per cent to unknown causes.

CROP REPORTING.

InA'cstigations of the crop-reporting systems of several countries

of Europe show beyond doubt that the systems of the countries visited

contain no better features, and, as a rule, cover no range broader

than our own; in fact, it was found that the system prevailing in

this department, and already many years in operation, is far in

advance of that of any other country.

Many thousand reports received regularly from the voluntary cor-

respondents are tabulated, and these form the basis of the crop re-

port figures given out each month.

The total number of questions asked of all classes of correspondents

in the calendar year 1910 amounted to 2,582. Of these 2,003 were for

use in making the crop report and 579 for special investigations.

From the township correspondents alone 2,427,000 replies were re-

ceived.

A notable addition to the monthly reports of prices was a schedule

comprising about 30 of the principal products of the farm other than

the 14 which are reported on by the county correspondents.

A comparative statement of monthly receipts of eggs and poultry

was compiled each month and published in the Crop Reporter, show-

ing the relative increase or decrease from month to month in the

quantities received by large dealers who buy from the country, and
the receipts at important markets.

If the preliminary work attempted toward compiling a statement

of the quantity of apples shipped from the principal producing

regions is successful, such a statement will be issued in the near

future.

AGRICULTURAL PRODUCTION AND POPULATION.

Owing to the prevalence of high prices there has developed a gen-

eral impression that the agriculture of this country is unequal to the

needs of the increasing population. An investigation of the facts

with regard to this condition failed to establish any cause for alarm.

On the contrary, it is evident that this country has been passing

through phases of agriculture in which declines in production per acre

are the result of exploiting new land and in which recuperation fol-

lows with a pace greater than that of increase of population.

20139°—YBK 1011 9
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Just prior to the close of the fiscal year two investigations were

begun relating to the development ot agriculture as influenced by
transportation companies, one with special reference to such topics as

the movement of agricultural population and the occupation of rail-

road lands, and the other to the changes in the cost of distributing

perishable farm products.

COST OF farmers' SUPPLIES.

From an extensive inquiry made among retail dealers doing busi-

ness with farmers it appears that most articles purchased by farmers

cost more in 1910 than in 1909, the average increase being about

1.5 per cent. The purchasing power of produce of 1 acre in 1910

was 7.3 per cent less than in 1909, but still about 44.1 per cent more

than in 1899.

SEEDTIME AND HARVEST.

An unusually large undertaking of the pioneer sort was the work
in the investigation of the dates of planting and harvesting in the

United States and foreign countries, which has been continued and

is so far advanced that the report on cereal crops, flax, cotton, and

tobacco is now in press, and there is prospect of completing the

reports on forage crops, truck crops, and seedtime and harvest in

foreign countries during the fiscal year 1912. The plans of the

work have been original, and in the processes of treating the primary

materials for the deduction of conclusions there have been many
practical problems to solve.

LIBRARY.

The accessions to the department Library during the past year,

exclusive of current periodicals, exceeded those of any previous year

and amounted to 8,816, bringing the total number of books and pam-
phlets on July 1, 1911, to 115,653. More than half of these acces-

sions were received by gift or in exchange for department publica-

tions. In addition to the accessions noted above the Library received

currently nearly 2,000 periodicals.

During the year the Library completed the first volume of its

Monthly Bulletin, for which an author index was issued, thus ren-

dering the Bulletin more useful for reference than was the case with

the former list of accessions.

Although the Library's collection of books on agriculture and
related subjects is probably unsurpassed in the country, the resources

of other libraries are also used to aid in the investigations of the

department, 6,397 volumes having been borrowed during the year

from Washington libraries and 69 from libraries in other cities. On
the other hand, the department Library is frequently called upon to
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lend books to scientific institutions outside the city, especially to the

State a<2:ricultunil c()llo<::os and experiment stations. During the year

615 books were thus lent. Several of the other Government offices in

the city also use the Library freely.

During the year about 2,000 duplicates received by the Library,

for the most part official publications, were distributed to the libra-

ries of the State agricultural colleges and experiment stations to help

in completing their files.

OFFICE OF EXPERIMENT STATIONS.

RELATIONS WITH AGRICULTURAL. EXPERIMENT STATIONS.

The better financial conditions resulting from the increased Federal

funds and other resources, as well as the growing demands of a pro-

gressive agriculture in general, have continued during the year to

increase the Avorking efficiency of the experiment stations and to widen

the scope of their activities.

The appropriations provided for by the acts of Congress, which

were received by 56 of the stations, amounted to $1,539,000 for the

fiscal year ended June 30, 1911. The appropriations made by State

legislatures for the work of the experiment stations again amounted,

during the year, to over $1,000,000, and the fees received from the

different kinds of inspection work, together with the amounts realized

from the sales of farm products and secured from other local sources,

aggregated about $500,000.

Progress was made during the year in widening the scope and in-

creasing the efficiency of extension work. To this class of work over

100 persons are at present devoting their entire time. The organiza-

tion, development, and growth of extension departments as separate

branches indicate that it is realized that the stations themselves must
remain true to the purpose for which they were established and for

which they are maintained, namely, scientific investigations of the

problems relating to agriculture.

One of the important features of the stations' work has related to

dry farming, with a bearing not only upon the crops and methods of

culture adapted to regions of deficient rainfall, but also upon the

complex relations of water to the growth and health of plants, the

nature of drought resistance, and the means of producing plants re-

sistant to adverse climatic conditions. The California Station, among
others, made notable progress in the study of the relation between the

water supply of the soil and the growth and health of plants, i. e., the

true duty of water in plant growth. It has been shown that, while

deficiency of water retards the growth of plants, excess of water, as

in careless irrigation, may seriously affect their health.
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The wo»k of the stations is emphasizing more strongly each year

the fact that progidss in the improvement of agricultural crops must

be based upon a fundamental, scientific knowledge of the nature of

the qualities it is desired to develop and perpetuate, as, for example,

yielding capacity, drought resistance, disease resistance, hardiness,

and the like.

The Wisconsin Station is preparing to distribute a considerable

number of new varieties of plums and apples that have been devel-

oped at the station. In 1010 it distributed over 300 pounds of im-

proved tobacco seed to growers in the State. Pedigreed barleys have

been disseminated through the Wisconsin Experiment Association.

The work has been extended to include boys' clubs, and contests have

been arranged in growing corn, barley, and oats, $18,000 in premiums

being offered in various fairs, contests, etc. The yield of a pedigreed

strain of oats on the station farm is reported at 76 bushels per acre.

The plant-breeding work in the department of horticulture in the

South Dakota Station has become very extensive. Some excellent

hybrid plums, plum and sand-cherry crosses, and hybrids of raspber-

ries have been given to the public, and others are receiving final trial

before they are distributed. The hybrids of purple-leafed plum of

Persia with the sand cherry have turned out to be valuable orna-

mentals, and the union of the native plum and the Chinese apricot

has resulted in varieties promising as profitable market fruits. A
hybrid raspberry sent out from the station is winning much favor

over a wide area of the Northwest and is the hardiest raspberry so far

produced. The same department is carrying on alfalfa-breeding

work, in which seven or eight species of Medicago are being used, to

develop hardy strains for hay, pasture, and seed production. This

station is also carrying on work in the breeding of sugar beets in

cooperation with this department. This work has so far resulted in

more than 40 different strains of selected beets, as many more cross-

bred varieties, and a number of single individuals selected on account

of excellence. As a result of several seasons' work it is claimed that

hybrid sugar beets have not given as good results as those developed

from a process of straight selection from known mother beets. In

sugar-beet breeding work carried on by the Utah Station, strict meth-

ods of pedigreed breeding are employed, and the total hereditary

power of each original mother is ascertained. The seed produced last

year showed a gain of over IJ per cent in the sugar content as com-

pared with the imported seed of the same original strain.

Many of the stations have achieved noteworthy results and ob-

served valuable points in the improvement of field crops.

The work of the North Dakota Station in plant breeding was par-

ticularly large in breeding alfalfa, corn, and winter grains. The
blue-stem wheat was largely disseminated through the demonstration
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farina; the result of 17 years' work was the first blue-stem seed

distributed by the station. The yield at tlie station in the very dry

year of 1010 was 27J bushels per acre on 5 acres, while the average

wheat production for the entire State was estimated at only 5^

bushels per acre. A winter rye bred by the station proved hardy to

a consideral)ly greater degree than common rye sown in the country

and gave greater yields. In a similar way the development and dis-

tribution of new varieties among farms of the State was continued

by the Minnesota Station. A new variety of winter wheat and three

varieties of oats originated at the station, and which outyielded ordi-

nary grains by 15 to 25 per cent, were distributed. One variety each

of wheat, oats, corn, and flax originated and sent out by this station

ha-ve become know^i commercially and are now quite widely grown
in Minnesota and the adjoining States.

The increase and fixation of desirable properties in plants by the

Ohio Station included w^ork with 130 strains of alfalfa propagated

from seed from as many different plants, 245 strains of red clover,

100 strains of corn, 569 strains of oats, 125 strains of soy beans, and
1,5G0 strains of wheat. Pedigreed strains of corn have been de-

veloped which are thus far yielding 5 to 14 bushels more than the

original varieties; pedigreed strains of oats and wheat are yielding

3 to G bushels more than the original stock, and soy beans 2J to 6

bushels more. It is estimated that the hybrid wheats originated and
distributed by the Washington Station for the last four years re-

sulted, in the season of 1910, in an increase of 1,500,000 bushels in

the production of wheat.

Special attention is being given to problems of soil bacteriology,

including the importance of humus as a medium of existence for the

soil organisms which have to do with soil fertility. The Colorado

Station has demonstrated the occurrence of areas of soil in irrigated

orchards and sugar-beet fields containing nitrates in such excessive

ajnounts as to destroy the crops. Apparently the excess of nitrates

is due to phenomenal bacterial activity, and the problem is to devise

means for the utilization of this rapid nitrate formation for bene-

ficial purposes and to prevent it from becoming a menace to crops.

The California Station in studying soil bacteria under arid condi-

tions found nitrifying bacteria down to a depth of 12 feet, while in

humus soils they occur within the first 6 inches. Results secured at

the Kansas Station suggested that plowing from 8 to 10 inches deep

tends to increase the number of soil bacteria in both sandj^ and silt

soils, and also tends to increase bacterial activity. The maximum
number of bacteria was found within the fifth and sixth inches of

the soil. An increase in soil temperature was found to increase the

activity of the bacteria and an excess of moisture to reduce their

number. The Montana Station observed that where moisture con-
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tent of the soil was good tlie nitrate formation was relatively high.

In connection with these studies it was shown that the great benefit

from summer fallow was due to nitrates accumulated in the moist

soil during the fallow season, which gives a rapid growth the fol-

lowing year, so that the crop usually has advanced beyond the stage

of liability to serious injury before the dry period of the year arrives.

The Utah Station in studying the formation and movement of

nitrates in irrigated soils found that the nitric nitrogen tended to

accumulate in the lower foot sections during winter and spring.

In a series of feeding experiments the Nebraska Station demon-

strated that when corn is above 35 cents per bushel and alfalfa not

over $7 per ton, the old method of fattening cattle for market, which

consists of feeding heavily with grain and using little roughage, is

much less profitable than a moderate use of grain and correspond-

ingly more roughage. In a five-year trial of fattening cattle on blue-

grass pasture at the Missouri Station, better gains were made and a

more uniform finish was obtained when corn was substituted for

either gluten, linseed, or cottonseed meal.

The Tennessee Station has worked out double cropping systems for

the State under which two crops are grown on the land annually, and

in that connection has been able to maintain a steer for every acre in

this work.

The North Dakota Station conducted feeding experiments with

hogs, in which different feeds were compared. It was found that

corn produced a much larger proportion of fat than barley and in

consequence made a poorer grade of pork. It required 18 per cent

more of barley than of corn to produce a given gain in weight. An-

other test showed that ground rejected wheat produced good gains

when fed to swine with shorts. In comparison with corn it required

8.9 per cent more rejected wheat than corn to produce the same gains,

but the quality of pork produced was better than that produced on

corn.

Several of the stations have shown that heavy feeding of silage

—

up to over 40 pounds a day—can be followed with advantage in fat-

tening cattle. In one instance 3 pounds of gain a day were made in

this manner, with little grain, and the beef was finely finished. In

this connection it is worthy of mention that a number of stations have

given considerable attention to silo construction. The Iowa Station

has designed a silo built of hollow tile, reenforced between courses of

blocks, which is proving very efficient and cheaper in construction

than concrete where sand and gravel have to be shipped in.

In testing different methods of preparing corn for hogs, the Iowa

Station found that the most satisfactory results were secured from

feeding dry ear corn until the hogs weighed about 200 pounds. For

heavier hogs soaked shelled corn gave the most economical gains of all
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tlio forms in which coin was fed Tii experiments in ho<r«rin(r down

corn this station has proihiccd ]->(>rk at less tlian ^ cents a pound

At the New York Cornell Experiment Station it was found' that

mann:el8 raised at a cost of $4 per ton and judiciously nsed to take

the place of one-half of the grain ordinaril}'' fed are profitable in

feeding the dairy cow.

The results of shelter experiments conducted at the Pennsylvania

Station showed that steers fed in an open shed on succulent rations,

including silage, made more rapid and cheaper gains and attained

a higher finish than similar cattle fed in the same way in the base-

ment of a barn.

Along horticultural lines studies at the Missouri Station on the

dormant period of plants have shown that hard freezing or severe

drought will force the development of buds, and that anything that

will delay ripening will cause a prolonged resting period. Late

growth due to fertilizing and cultivation has resulted in heavy

crops of fruit where frosts destroyed those in orchards which were

permitted to mature in a normal manner. Peach trees pruned ac-

cording to the methods advocated by the station were made to

produce two additional crops in eight years. Last year the Jonathan

apple orchard on the horticultural grounds returned over $300 per

acre, while unsprayed Jonathan apples in the neighborhood had

almost no marketable fruit. In a demonstration experiment a

sprayed acre of Jonathan apples in a commercial apple orchard pro-

duced more marketable apples than the remaining 139 acres which

were not sprayed.

The Arizona Station has worked out two methods of artificial

ripening of dates, which will largely overcome the failure of the

fruit to ripen sufficiently early and its tendency to sour in damp

weather during the ripening period. One method depends upon

stimulation of the ripening process by chemicals at ordinary tem-

peratures; the other method consists in heating under controlled

conditions of moisture. Both methods are practiced and give a

finished product of high quality. The Arizona Station now recom-

mends the planting of Deglet Noor palms in the Salton Basin, along

the lower Colorado, and in southern Arizona up to the altitude of

1,200 feet.

After experimenting with orchard fertilizers for 15 years, the

New York State Station has concluded that commercial fertilizers

are of little benefit to young apple orchards growing on soils natu-

rally suited to apple culture, provided the orchards are well tilled,

well drained, and properly supplied with organic matter from stable

manure or from cover crops.

The entomologist of the Kansas Station has demonstrated the

practicability of high temperatures as an efficient method of control
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of insects in stored grains. The method has been successfully in-

stalled in several mills in the State. He has also shown that the

chinch bug winters in bunch grasses in Kansas, and that burning

over these areas materially reduces the attack of the chinch bug the

next year. In connection with inspection work carried on in co-

operation with the State horticultural department and provided for

by the State horticultural law, the Maryland Station discovered over

700 nests of the brown-tail moth in imported nursery plants and

destroyed them to prevent distribution.

The New Hampshire Station demonstrated the possibility of con-

trolling the black fly in the White Mountains by treating streams

where these flies breed with a suitable soluble oil, which kills the larvae

without injuiy to the trout in the stream.

The veterinary department of the Delaware Station, in coopera-

tion with the Bureau of Animal Industi-y of this department, has

produced a serum with which sheep may be protected against an

otherwise mortal dose of anthrax bacilli and an immediate passive

immunity produced. In an investigation of the strongyloid para-

sites of calves the South Carolina Station has found that their attack

may be avoided by keeping animals on other than low, moist pastures.

The Minnesota Station reports in its studies on stable ventilation

that the relative percentages of oxygen and carbon dioxid do not

seem to be of material effect, but that the confined air seems to in-

fluence the kidney secretions. It was observed during the year that

pigs from immune sows appear to be born with very high resistance

to cholera. This natural immunity was found to disappear gradu-

ally, but was sufficient up to at least 5 weeks of age to make it pos-

sible to inoculate such pigs with very high virulent blood with an

unimportant percentage of loss.

The California Station found that under California conditions the

use of bovo-vaccine seemed to produce some immunity against tuber-

culosis but to fail in protecting calves until 2J years old. It was
also found that tuberculosis spreads rapidly in cattle under strictly

outdoor conditions.

The dairy expert of the New York Cornell Station in his work
with the milking machine found that immersion of the milking parts

of the machine in a 10 per cent solution of common salt between milk-

ings was more efficacious than steaming. The germ content of the

milk was found to be determined largely by the efficiency of the air

filters of the machine.

The principles underlying the making of ice cream and the factors

which influence the process and the product were studied extensively

at the Vermont Station, and an epoch-making bulletin was issued on

the subject. The Iowa Station published a bulletin on a new and
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healthful frozen dairy product worked out hy the dairy department

of the station, and named lacto.

In the Kastern States the work of the stations continues to indi-

cate the advisability and practicability of growing alfalfa in many
sections. Last year the New Jersey Station's alfalfa field of 10

acres, seeded the year before, produced a total of GO tons of hay.

The New York Cornell Station in studying the relation of lime to

the growth of this crop found that the protein content of alfalfa

grown on lime soil is markedly greater than tliat of plants grown

on soil in need of lime. In the particular experiments the difference

amounted to 88 pounds of protein per ton of alfalfa hay. It was
also observed that the growth of alfalfa increased the nitrifying

power of the soil for at least certain periods in the growth of the crop.

The Nebraska Station, in studies of the water requirements of

plants by a new method perfected by the station, has found in two

dry years that there was a distinct economy of water with narrow-

leaved corn as compared with broad-leaved. The strains with a

high leaf area yielded 43.6 bushels per acre, while those with a low

leaf area produced 62.1 bushels. The Delaware Station states that

a fall growth of crimson clover may furnish 50 to 100 pounds of

nitrogen per acre and be profitable even though the crop is winter-

killed, and that the first month's growth in the spring usually

produced about one-third of the total yield of nitrogen. It was
determined that when the crop was removed 35 to 40 per cent of

the nitrogen was left in stubble and roots.

The New Jersey Station has worked out a bacteriological method
of determining the availability of nitrogenous fertilizers which
promises to be of great practical value. It is based upon the rapidity

with which the nitrogen of such fertilizers is converted into ammonia
by bacteria.

THE AGRICULTURAL COLLEGES AND SCHOOLS.

The promotion of agricultural education has become a world-wide
movement. There is now scarcely a civilized country in which no
provision is made for specific practical instruction in agriculture,

and wherever governments are establishing universities they are pro-

viding as liberally for colleges of agriculture as for those of the lib-

eral arts ^nd the professions. In this country many of the State

universities are indebted largely to their colleges of agriculture for

their present liberal support and large attendance of students, and
some of them have actually grown within a few years from small

land-grant colleges to large State universities.

The past year has been one of the best in the history of the Ameri-
can agricultural colleges. They have had more liberal appropria-
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tions from their respective legislatures and a larger attendance of

students tluin ever before, and more of them have made provision

for reaching the farmer and his wife and children upon the farm

through the establishment of extension departments and the mainte-

nance of training courses in agriculture for public-school teachers.

Such courses were maintained in at least 46 of the agricultural col-

leges, and in 22 of them regular four-year courses for teachers were

offered.

The success of the agricultural colleges and their efforts for the

development of other educational agencies for the farmer have re-

sulted in the very rapid grow^th recently of secondary schools of agri-

culture and of departments of agricultural instruction in public high

schools. Several of the States have established complete systems of

agricultural high schools, while others have adopted the policy of

giving bonuses to existing high schools to encourage the establish-

ment and proper support of agi'icultural instruction. During the

year the legislatures in Maryland, New York, North Carolina, and

Wisconsin passed law^s providing for State aid for such high-school

departments, and ^linnesota and Virginia increased the amount of

money available for such purposes. Minnesota now provides $2,500

for each of 30 high-school departments of agriculture, home eco-

nomics, and manual training, and $1,000 for each of 50 other such

departments. There are 10 States that give aid for high-school

departments of agriculture.

In an advisory capapity this department is aiding the State author-

ities in the promotion of agricultural education b}^ maintaining in the

Office of Experiment Stations a small agricultural education service,

which studies the various systems of agricultural education, investi-

gates methods of teaching agriculture, prepares publications for

teachers and others interested in promoting the educational efficiency

of the people living in the country, brings the large amounts of new
information on agricultural subjects published by the department and
the experiment stations to the attention of teachers and students, and
in general acts as a clearing house for agricultural education in this

country. In this way 22 different States were given special assistance

during the year.

farmers' institutes.

The work of the department in aid of farmers' institutes has con-

tinued under the direction of the Office of Experiment Stations. The
reports of the several States show that during the year 5,712 regular

institutes were held, consisting of 16,578 half-day and evening ses-

sions, with an attendance of 2,094,155. Special institutes, movable
schools, railroad specials, and other forms of agricultural extension

had an attendance of 1,323,793, making the total attendance upon



REPORT OF THE SECRETARY. 139

all forms of institute activity 3,417,948, an increase of 484,704 over

that of the previous year.

THE department's INSULAR AGRICULTURAL EXPERIMENT STATIONS.

An eminently successful year has been reported by the stations

maintained by the department in Alaska, Hawaii, Porto Rico, and
Guam. The energies of these stations continue to be directed toward

the diversification and improvement of the agriculture of their re-

spective regions. These represent the widest extremes of agricul-

tural conditions, from the arctic agriculture of Alaska to the tropical

conditions of Hawaii, Porto Rico, and Guam, and present agricul-

tural possibilities of the greatest diversity. That these stations are

growing in the esteem and confidence of the people for whom they

are maintained is shown by the rapid growth in correspondence, in

the demand for publications, and in individual requests for advice

as well as in the readiness to engage in cooperative work of all sorts

and the increasingly generous private and community contributions

of funds. The scientific work of these stations is attracting wide
attention; their publications are noted in the principal scientific

review journals of the world, and in not a few instances have been

republished in foreign countries.

Through local contributions several additions have been made to

the cooperative demonstration farms maintained by some of the sta-

tions. These farms will furnish the means of demonstrating the

more practical results of the stations' work, while the more technical

experiments are carried out at the station proper.

THE ALASKA STATIONS.

The work at the agricultural experiment stations in Alaska has

been carried out during the year in accordance with the plans out-

lined in former reports. At Sitka horticultural and plant-breeding

work is given prominence. At Rampart the principal work is in

testing and breeding varieties of grain and in experiments with

potatoes and hardy leguminous plants. Farming on a commercial
scale as it must be practiced by settlers is carried on at Fairbanks,

and at Kodiak breeding and care of live stock are the principal in-

vestigations. For the present this work is confined to cattle and
sheep. The work with hybrid strawberries at Sitka has been con-

tinued with marked success and this station continues to propagate
and distribute for trial a large number of fruit trees and bushes,

and some ornamental plants. Comparative tests of about 60 varie-

ties of potatoes, and of many varieties of cabbage, cauliflower, and
other vegetables are being continued at the Sitka station to determine
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which varieties are best adapted to the climatic conditions of the

coast region.

At the Ivampart Station efforts to grow barley and oats have been

uniformly successful and a number of crosses of varieties of barley

have been made, some of which appear to have desirable qualities.

Most of the spring-sown grains matured their crops this year. Some
of the winter grains were partially destroyed by hard freezing before

the ground was covered with snow. Potatoes have also been grown
with success at this station. At the Fairbanks Station an attempt

is being made to grow grain, hay, and potatoes on a commercial scale,

but up to the present the principal energies have been expended in

extending the area of cultivable land, about 70 acres being now
under the plow. In 1910, in spite of injury to the plants by frost,

several hundred bushels of potatoes were produced, of which $1,500

worth was sold. At the Kodiak Station, which is devoted mainly

to animal production, 82 head of purebred Galloway cattle of all

ages, 10 grade cattle, and 89 sheep and lambs were successfully win-

tered on native forage supplemented by a small amount of purchased

grain feed, and there does not appear to be any reason why stock

raising should not be made a success in the coast region of Alaska, if

care is exercised in selecting the stock and keeping it well housed and

fed during the winter.

THE HAWAII STATION.

At the Hawaii Station the investigations outlined in previous

reports have been continued and a number of new lines of work have

been begun. The work wath cotton continues to attract favorable

attention, and it would seem that the profitableness of this new
agricultural industry has been demonstrated. The Japanese rices

imported by the station have been successfully grown, and samples

submitted to rice consumers have been pronounced equal in quality to

the imported Japanese rice. The importance of this fact is apparent

when it is known that one-half to 1 cent per pound more is paid

for Japanese than for other rice. Fertilizer experiments with rice

and taro have given results which show how important improve-

ments may be made in the methods of fertilizing these crops. In

continuation of the work with pineapples, it has been shown that the

chief difficulties with this crop are due to a lack of drainage and in

certain restricted localities to too much manganese in the soils. It'

has also been found that pineapples can be profitably grown in

Hawaii with less rainfall than has hitherto been thought necessary.

Experiments with broom corn at the station were so successful that

this crop is being planted to some extent and a broom factory has

been established in Honolulu. The station has carried on a number
of experiments with various tropical fruits, and among other things
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has ^vorked out a very successful budding method for avocados, has

demoustrated the possibility of the orcliaid produ(;tion of the papaya,

and has aroused interest in improved methods of banana culture. In

view of the shortage of forage in the islands the station is encourag-

ing the culture of forage plants, especially with reference to ranch

conditions. During the j^ear the station established with Territorial

funds 3 demonstration farms, 1 on Kauai and 2 on Hawaii. Similar

farms are to be established elsewhere.

THE PORTO RICO STATION.

The Porto Rico Station has made substantial progress during the

year both in equipment and in lines of work, and there is evidence

that the relations of the station with the people of Porto Rico are

most satisfactory. In accordance with the terms of the last appro-

priation act, coffee investigations were made a more extensive part of

the station work during the year. The introduction of the higher-

priced coffees into Porto Rican culture has been continued and some

of the Java varieties are coming into bearing. Some 3-year-old trees

have borne at the rate of 800 pounds merchantable coffee per acre,

while the average of the island is only about 200 pounds per acre.

Considerable attention has also been given to the study of the means

of control of various insects and diseases to which the coffee plant is

subject. The horticultural work of the station was considerably ex-

tended and included investigations on grafting stocks, fertilizers,

and cover crops for citrus fruits. Especial attention was given to

the introduction and propagation of the better varieties of mangoes,

more than 40 varieties having been introduced from various tropical

countries. The work in animal husbandry was also broadened and

now includes horse breeding to improve the size and conformation

of the horse, breeding for work oxen and dairy cattle, as well as the

introduction and breeding of hogs, sheep, and poultry. Preliminary

investigations on the production of forage have been begun, and a

variety of sorghum introduced from Barbados has given heavy yields

on dry, hilly lands. The work in making and feeding silage was

continued, and it appears that good silage can be made with less

difficulty in Porto Rico than in a temperate climate. An investiga-

tion showing that chlorosis in pineapples, which prevails in the

island, is due to an excess of carbonate of lime in the soil was com-

pleted during the year. This work furnishes a valuable basis for the

selection of soils for pineapples.

THE GUAM STATION.

Although much of the work done at the Guam Station during the

year was of a preliminary character, such as the construction of new

buildings, building of roads, clearing and draining of lands, etc.,
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various field operations were also successfully carried on. The lead-

ing work of this station continues to be the production of feed and

forage preliminary to experiments on the improvement of the live

stock of the island and includes experiments with corn, various

grasses, and leguminous forage plants. The experiments have dem-

onstrated the superior value of Para grass, Pasj)alum dilatatum^

Guinea grass, and several nonsaccharin sorghums as forage plants.

Of the leguminous plants under observation, the pigeon pea, jack

bean, and common peanut have given promise of success. Much
work was carried on with vegetables, in many cases with very prom-

ising results. One of the most striking achievements of this station

is the introduction of the Smooth Cayenne pineapple from Hawaii.

Various other fruits besides a number of miscellaneous plants have

been introduced and are being tested by the station. Plans have

been perfected for undertaking experiments on the improvement of

the live stock of the island, which is now of very low grade, and 6

head of Morgan horses, 5 of Ayrshire cattle, 4 Berkshire hogs, and

some poultry were shipped to Guam by Government transport in

September. There is a growing interest in the work of the station,

which has been greatly promoted by the cordial cooperation of the

local authorities.

DESIRABILITY OF ESTABLISHING STATION AT TUTUILA.

The attention of the department has been called by the naval

Governor of Tutuila to the desirability of establishing an agricul-

tural experiment station on that island. This and the adjoining

Manua Islands of the Samoan group came into the possession of the

United States in 1899. The people are mainly engaged in agricul-

ture, copra, the dried flesh of the coconut, being their only market-

able product. The coconut beetle, a very destructive pest, is said to

be present on neighboring islands, and its appearance on Tutuila

would probably be followed by the destruction of the copra industry

so far as that island is concerned. The establishment of an experi-

ment station with men trained along the lines of modern agriculture

would aid materially in preventing its introduction and also would

demonstrate the advantages of more diversified agriculture.

IRRIGATION INVESTIGATIONS.

The Office of Experiment Stations has maintained its former lines

of irrigation investigations with such modifications as have been

necessary to best meet the changing conditions and the new prob-

lems. The work has been conducted chiefly along three lines: (1) In-

vestigations and experiments to ascertain better methods of apply-

ing water and of preventing wastes through seepage, evaporation,
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and overapplication, to determine the effects of irrigation upon the

yield and quality of crops, and to obtain data as to power and pump-

ing; (2) the collection of data and publication of bulletins and

circulars on methods of applying water to different crops, the irri-

gation possibilities and conditions in different sections of the arid

West, and pumping; (3) the furnishing of prospective settlers

with information concerning different localities and advising new

and old settlers in irrigated sections in regard to the methods best

adapted to their individual needs and how best to use their water

supplies. This last line of work has occupied the greater part of

the time of the 10 agents of this office detailed to have charge of the

work in the various Western States and Territories.

The investigations and experiments regarding seepage from canals,

evaporation from irrigated soils, and the most economical amount

of water to use on different crops in different localities have all been

continued and have had a noteworthy effect in reducing the losses

of water due to the wasteful methods too commonly practiced. The

demonstration farms at Davis, Cal. ; Gooding, Idaho ; Cheyenne and

Newcastle, Wyo., and Eads, Colo., have also exerted a great influ-

ence by giving irrigators of those sections actual demonstrations of

the best methods of applying water.

DRAINAGE INVESTIGATIONS.

Among the most important drainage investigations of the year

have been those pertaining to the reclamation of tidal marshes. The

growing population and the scarcity of good upland farms, par-

ticularly in the Atlantic Coast States, have caused search to be made

for any uncultivated lands that could be made profitable for agri-

culture. It is not surprising, in view of the richness of European

lands reclaimed from the sea, that attention early turned toward

the salt marshes. On account of the interest aroused in this work,

a thorough investigation has been made by this office. Four large

tracts of drained tidal marsh on the Delaware Kiver have been

minutely studied, with the view of determining the kind of marsh

lands that might be profitably reclaimed, the special requirements of

the protective and drainage works, the causes of past failures, the

treatment of the soil to fit it for dry-land crops, the kind of

crops best suited to newly reclaimed marshes, the cost of reclama-

tion, and the profitableness of the reclamation. Very full data

were obtained on nearly all these points. The investigations along

the Delaware River w^ere supplemented" by examinations of re-

claimed lands on the coast of New England, Nova Scotia, and New

Brunswick.
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NUTRITION INVESTIGATIONS.

In continuing studies of the nutritive value of animal and vegetable

products used as food, attention has been directed particularly to two

lines of work, namely, the use of cheese and other materials as pos-

sible substitutes for meat in the diet, and the adaptation of the respi-

ration calorimeter to studies of physiological changes in vegetable

products, particularly with reference to the changes which bananas

undergo during the active ripening period.

The work with cheese and other meat substitutes has involved respi-

ration calorimeter experiments on the relative ease of digestion of

cheese and meat, as well as more practical experiments, the general

conclusion being that if a housekeeper so desires it is possible to pre-

pare a well-balanced dietary in which cheese and other foods may be

used wholly or in part in place of meat. The question has been dis-

cussed at length in an article in the Yearbook, while much related

information on the use of cheese in the diet has been prepared for

publication as a Farmers' Bulletin.

Particularly interesting is the adaptation of the respiration calo-

rimeter to the study of problems of vegetable physiology, and the

results obtained in a series of experiments carried on in cooperation

with the Bureau of Chemistry on the respiration and energy output

of bananas during the active ripening period. Not only have the

results provided facts of great value in connection with studies of

ripening fruit which the department is carrying on, as well as facts

of theoretical interest, but they have also shown that the respiration

calorimeter offers a new means for studying problems of vegetable

physiology which are of great importance to the producer and ship-

per of agricultural products, the warehouseman, and those who store

products in the home, as well as to the student interested in the study

of technical questions.

OFFICE OF PUBLIC ROADS.

THE EVOLUTION OF THE ROAD PROBLEM.

The United States is in the midst of a national readjustment with

regard to road improvement. The rapidly changing traffic conditions

have necessitated equally radical departures from the old methods of

road construction and maintenance. Methods which but a few years

ago were considered entirely satisfactory and firmly established, both

in theory and practice, are now often found to be entirely inadequate.

In road administration the old principle of extreme localization is

fast giving way to new systems involving the principle of centraliza-

tion and fixed Eesponsibility. A great deal of careful scientific, as well
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as educational, work is needed in order to solve correctly the many
difficult problems which have arisen in regard to the administration,

construction, and maintenance of our ])ublic roads. 'J'his work should

prove of the greatest value to the whole country.

OBJECT-LESSON AND EXrERIMENTAL ROADS.

The questions which confront road builders vary greatly with local

conditions. Instruction in the art of road building to be of real prac-

tical value must be adapted to the peculiar conditions of each locality.

Such instruction is given by the Office of Public Roads through the

medium of object-lesson roads, built at local expense. During the

past fiscal year roads w^ere built in 52 places, involving an expendi-

ture of approximately $120,000 by the local authorities. The types

of road construction included sand-clay, earth, gravel, oiled gravel,

plain macadam, bituminous macadam, oil concrete, and slag asphalt.

When it is considered that each of these 52 object-lesson roads con-

stitutes a practical school of applied road building, it must be evident

that this feature of the department's w^ork is a powerful factor in the

great Nation-wide movement for the betterment of our public roads.

ADVISORY W^ORK.

For the purpose of giving expert advice concerning specific problems

in road work 183 special assignments covering 30 States were made.

This work related to such varied subjects as construction of various

types of road, surveys, use of prison labor in road work, bridge

construction, road maintenance, use of the split-log drag, road ma-
terials, effect of automobiles on roads, issuance of bonds for road

improvement, road drainage, and other work along similar lines.

This is most positive evidence of the wide usefulness of this office, and
shows also how generally local communities have come to look upon
the Office of Public Roads as a body of consulting engineers and
experts capable of offering effective and reliable advice concerning

difficult and special problems which are not easily handled by the

local authorities.

MODEL SYSTEMS.

Work under the project of model systems has shown a most won-

derful increase during the 3^ear. Assistance along these lines has

been given to 14 counties in 8 States, as against 3 counties in 1910.

This is work of the most useful and permanent character. It in-

volves a thorough investigation of the entire road system of the

county with regard to location, materials, systems of construction,

maintenance, and administration. In fact, every feature bearing

on the practical improvement and future maintenance of the roads

2013*)*—YBK 1911 10
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of tlie county is considered, and a practical vvorkinpf scheme for the

present as well as future betterment and maintenance is drawn up
and given to the proper authorities.

LECTURES, ADDRESSES, AND PAPERS.

Lectures, addresses, and papers form an important part of the

educational work of the Office of Public Roads, which has been

greatly increased during the year. These lectures are in almost all

cases given by the men who direct the investigative work and the

construction and maintenance of the object-lesson roads, and are

therefore of a practical and instructive character. During the year

723 lectures and addresses were given in 35 States, as compared with

523 for the previous year. These lectures had a total attendance of

over 200,000, a large majority of whom were farmers.

INSTRUCTION IN HIGHAVAY ENGINEERING.

The project for the instruction of engineer students in practical

methods of road construction and maintenance has been enlarged and

improved during the year. The plan provides for the appointment

each year of graduate engineers to the position of civil-engineer

student. The course of instruction covers one year, during which

the student receives a most thorough training in all branches of the

work. The Office of Public Roads is in constant receipt of requests

from States, counties, and townships to recommend competent young

engineers to take charge of road improvement. During the year 12

engineers, constituting a very considerable percentage of the total

number, resigned to take up work in various parts of the country.

While the work of the office is to a certain extent handicapped by

this constant drain, it is believed that the benefit derived by the

country in general through the distribution of properly trained

highway engineers in the various States and counties is so great as

to vindicate the wisdom of this project. While the object-lesson

work is an excellent example in any community, it lacks the living,

dynamic force which the capable, progressive engineer exerts con-

tinually from year to year on the movement for better roads in all

of its varied phases.

HIGHWAY BRIDGES AND CUL\'ERTS.

During the year a bridge section has been established in the Office

of Public Roads. The need for better culverts and bridges for our

public highways is becoming evident from the point of view both of

economy and of safety. One of the peculiar difficulties encountered

by the local communities with regard to bridges and culverts is that
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the great majority of these structures are comparatively small, so

that those in responsible charge do not feel warranted in incurring

the expense incident to the employment of skilled engineering assist-

ance. Requests are continually being received for information

concerning the use of concrete and other materials for bridges and cul-

verts. Such information is being collected and disseminated. One
bulletin dealing with this subject has already been published and

others aic in course of preparation. The published information is

supplemented by personal inspection, advice, plans, and superin-

tendence by the engineers of the office when request is made through

the proper local authorities.

TESTING OF ROAD MATERIALS.

In the routine testing and examination of road materials great

progress has been made along established lines. The total number
of samples tested during the year was 685, which were received from

a widely distributed area, including 42 States and Territories, Porto

Rico, Canada, and Germany. During the year 324 samples, mostly

bitumens, were received for examination in the chemical laboratories.

This is nearly twice the number examined during the previous year,

and more than four times the number examined in 1909. Much
valuable work has also been done in standardizing methods of test-

ing and examining road binders and other materials. It has been

found that the addition of a small proportion of cement to blast-

furnace slag screenings increases the cementing properties very

greatly. These investigations will be continued both in laboratory

studies and in service experiments in the field during the coming year.

Research work in concrete has been carried on with increased vigor.

These investigations include a study of oil-mixed cement concrete,

principally with reference to its road-building and water-proofing

properties, and also a study of the expansion and contraction of con-

crete while hardening, a subject of much importance in connection

with concrete pavements.

INVESTIGATION OF ROAD BINDERS AND DUST PREVENTIVES.

Investigation of the problems of dust prevention and road pres-

ervation has occupied much attention during the year. Commend-
able progress has been made in the several lines of work. Demand
for specifications covering the various types of bituminous binders

and bituminous road construction is continually increasing. During
the year 81 sets of specifications were furnished, on request, to

officials in 20 different States, and also to the Reclamation Service,

the Xavy Department, and the War Department.
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Many \vt)rthlebs road preparations have been and are btill being

manufactured and sold to the public through ignorance on the part

of both the producer and consumer with regard to the character-

istics of such materials requisite to meet local conditions. These

materials are sold under trade names, and as a rule carry no valid

guaranty of quality. Correct specifications for such materials are,

therefore, much needed for the protection of the public.

The influence of the work already done by the office along these

lines is shown in the production of better and more uniform materials

on the part of the manufacturers.

WTiile great progress lias been made in the improvement of

methods of bituminous road treatment and construction during re-

cent years, the subject is still in a stage of development. For this

reason the work carried on by the office is of the greatest value to

the country in general. Tests and methods of analysis are being

standardized, and the behavior of the various materials in actual

use is being more definitely determined, while the development of

economic and practical methods of construction suitable for various

Jocal conditions is being perfected. Much research work along these

lines has also been carried on, and will be continued during the

coming year. These cover such subjects as the effect of various

methods of distillation on the physical and chemical properties of

tars, investigations on the economic utilization of various coke-oven

tars in the preparation of road binders, studies on the effect of light

and the effect of weathering on various bituminous materials, and
other allied subjects.

STATISTICAL AND ECONOMIC INVESTIGATIONS.

An investigation completed during the year shows that the total

road mileage of the United States, exclusive of Alaska and insular

possessions, is 2,210,857 miles, of which only 187,910 miles, or 8.49

per cent of all our roads, are improved. But in 1904 only 153,531

miles, or 7.13 per cent of our public roads, were improved. Thus in

the five-year period 1904-1909 the increase in the mileage of our im-

proved roads has been 34,379 miles. Investigations to ascertain the

economic effect of road improvements on rural communities were

begim in 1910 and carried on during the past year. These investiga-

tions give promise of exceedingly valuable data and will be continued

during the coming year. Investigations dealing with road adminis-

tration and road management have been inaugurated during the year.

It is believed that when these investigations are completed and pub-

lished they will result in the complete reorganization of the present

system of road administration in many communities throughout the
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country. Information is .also being collected in regard to taxation,

bond ipsues. and the use of convict labor in road building. This work
will be continued during the present year.

EXHIBITS AND ROAD-IMPROVEMENT TRAINS.

Another important feature of the educational v^ork of the office

during the year was the road exhibits displayed at Knoxville, Tenn.,

during the Appalachian Exposition, and also at Chicago, 111., during

the National Land and Irrigation Exposition. These exhibits at-

tracted so much attention at these expositions that various railroad

companies applied to the office for the privilege of installing them on

cars where they could be shown at the principal towns along their

lines. An arrangement was accordingly made with the Pennsylvania

Railroad, the State Highway Department of Pennsylvania, and the

Pennsylvania State College to cooperate with the office in operating a

road-improvement train throughout the State of Pennsylvania. The
train carried an exhibit car, which contained not only the models

referred to above, but also a large number of enlarged photographs

and pictures illustrating various features of the road subject, together

with a lecture car, in which illustrated lectures were given at each

stopping place. Two other cars were provided with exhibits of mod-
em road-building machinery. Another similar train was started

May 1, 1911, over the lines of the Southern Railway. The success

of this project is shown by the fact that during the year approxi-

mately 65,000 people attended the lectures and viewed the exhibits.

This work will be continued along similar lines during the coming
year.

OIIi-MIXED CEMENT CONCRETE.

A very important discover}^, that of oil-mixed cement concrete,

was made during the fiscal year 1910. Laboratory and service in-

vestigations show that the Portland cement concrete of everyday

use may be rendered waterproof at very slight extra cost simply by
the addition of residual mineral oil. The possibilities for an in-

creased and more efficient usefulness of concrete by the application

of this method of damp-proofing are manifestly numerous.

A public patent, which has aroused much interest throughout the

country, has been granted to Mr. L. W. Page, Director of the Office

of Public Roads, for mixing oil with Portland cement concrete and
hydraulic cements giving an alkaline reaction, so that anyone may
use this process without the payment of royalties.
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The crop year 1911 has been one of extremes. Light rainfall and

high temperatures reduced the magnitude of many of our crops, and

this reduction increased the price. The cotton crop was above the

average and its price declined heavily.

The study of agriculture is progressing along scientific and prac-

tical lines and the work done indicates better mental equipment.

AVliile the total values of crops in 1911 are not so high as in 1910,

tliere is great abundance for all purposes. I am gratified to see the

beet-sugar tonnage reach nearly the 600,000 figure. It indicates that

we can make our sugar. We still buy nearly $100,000,000 worth of

sweetening.

Respectfullv submitted.

James Wilson,
Secretary of Agriculture,

Washington, D. C, November 25, 1911.



SEAMAN ASAHEL KNAPP.

liy Reverly T. Galloway,

Chief, Itiirran of Plant Industry.

Seaman Asahel Knapp (see frontispiece) was born at Scliroop,

Essex County, N. Y., December 16, 1833, and died in Washington,

D. C, April 1, 1911. He received his early education at select

schools and at the Troy Conference Seminary, located at Fort Ed-
ward, N. Y. After finishing at the seminary he entered Union
College, at Schenectady, N. Y., from which he graduated with the

degree of A. B. in 1856. From that time until 1863 he was engaged

in educational work. At first he was professor and associate presi-

dent of the Troy Conference Seminary, and later he was associated

in the management of what was known as the Ripley Female College,

located at Poultney, Vt.

Through an injury received in the early sixties. Dr. Knapp's
health became much broken, and he was advised to seek another

climate. In 1866 he moved west and settled on a farm in w^hat was
known as Big Grove, Benton County, Iowa, not far from Vinton,

the county seat. His health continuing poor, he was compelled to

move to Vinton but still retained his farm. In 1869 he Avas elected

superintendent of the State College for the Blind, located at that

place. In 1874 he resigned this position and again engaged in farm-

ing. He began the raising of general crops together with live stock,

principally Berkshire hogs and Shorthorn cattle, and was a member
of the first Iowa Fine Stock Breeders' Association.

In the latter part of the seventies Dr. Knapp began, in Cedar

Rapids, Iowa, the publication of a farm journal known as " The
Western Stock Journal and Farmer." Through the medium of this

paper and in other ways he pointed out to farmers the importance

of producing more stock and the necessity of getting away from the

one-crop idea. About this time he became acquainted with James
Wilson, the present Secretary of Agriculture, who was then engaged

in farming in Tama County.

In the fall of 1879 Dr. Knapp was elected professor of agriculture

at the Iowa State Agricultural College, as it was then called, located

at Ames, Iowa. In 1884 he was elected president of the college.

151
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During his term of office there was established for the first time in

the history of the institution a course in agriculture, and the fir^t

graduates in agricultural classes finished their course during Dr.

Knapp's incumbency. A number of men who graduated during his

term of office liave become prominent in the agriculture of this

country.

In 1880 Dr. Knapp resigned the presidency of the college and went

to Lake Charles, La., to accept a position in connection with a large

corporation engaged in the agricultural development of the south-

western part-of Louisiana. This whole region at that time was one

vast cattle range, and very few crops were grown. Dr. Knapp saw

and appreciated the possibilities of the country and Ix'gan in an ener-

getic way to call the attention of the northern people to the region.

In this work he was very successful, thousands of families moving

down from the States of Iowa, Illinois, and Indiana and taking up

farms, which resulted in the development of prosperous communities.

Dr. Knapp made a feature of rice growing, extending his work in

this field into Texas and other adjacent States. lie was engaged in

work of this character for nearly 12 years, in the meantime doing

much to advance agriculture by assisting at farmers' institutes, writ-

ing many agricultural articles, and organizing societies and associa-

tions, all with the object of advancing the farmer.

The rapid development of the rice industry in southern Louisiana

and Texas brought about the need for improved varieties, especially

in connection with milling operations. With a view to helping the

rice farmers, Dr. Knapp was authorized by Secretary AVilson in 1898

to visit Japan, China, and the Philippine Islands as an agricultural

explorer for the purpose of securing all available information re-

garding rice varieties, rice production, and rice milling. The result

of this work was the introduction of Japanese rice and a number of

improvements in growing the crop which have been instrumental in

greatly enlarging the rice industry. After his return much attention

was given to building up the rice work, organizing the rice fanners,

developing the mills, and in this way increasing the wealth of the

region.

Dr. Knapp was for a number of years president of the Rice

Growers' Association of America. In 1901 Secretary Wilson again

sent him to the Orient for the Department of Agriculture, and

in 1902 he was sent to Porto Rico to make a special report with

regard to the agricultural resources of that island.

In all of his earlier w^ork in the South Dr. Knapp recognized the

great importance of diversification, and about 1902 his ideas in this

direction began to crystallize. In conjunction with the writer sev-

eral visits were paid to the Gulf States with a view to inaugurating

a line of work looking toward the encouragement of diversification.
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As ;i icsull of tliis I'rt'ort a numlH'i* of (Iciikhi^I ration farms were es-

tablishiMl, the plan l)ein«r t<> use these faiiiis lor th(» })urpose of illus-

lratin<r what coiihl Ik* doiu* in <j:i*o\viii«j: (•roj)s otlici' than cotton.

In lJH)ii th(^ Mexican cotton boll weevil l)e<j:an to attract vvi(l(»s[)rea<i

attention in the South, and despite all that had Ix'en done it was seen

that heroic efforts would be necessary to allay the fears of the

farmers, especially those in Texas, whose crops had for one or two

years been practically dcvStroyed by the pest. In the fall of 190.*^ the

writer, in company with the honorable Secretary and Dr. Knapp,
visited the region infested by the weevil and after thoroui^lily can-

vassing the situation it was determined to request an a[)propriation

of $500,000 to meet its ravages. The sum of $250,000 was finally

appropriated for the purpose, half of which was placed at the dis-

posal of the Bureau of P]ntomolo«:y and half assigned to the Bureau
of Plant Industry.

In the light of the former work of Dr. Knapp in the South it was

decided that he should have charge of an important branch having for

its object the bringing home to the farmer on his own farm informa-

tion which w^ould enable him to grow cotton despite the presence of

the weevil. Thus was inaugurated the P'armers' Cooperative Demon-
stration Work, with Dr. Knapp in charge. It was announced at the

time that the object and scope of the work would be to show by actual

demonstrations on the farmer^s owm farm the value of Vjetter cultural

methods, the value of good seed, and the value of practicing a few

simple principles in growing a crop of cotton despite the weevil. It

was further pointed out that to carry on this work thoroughly and

effectively w-ould require a corps of men familiar with cultural con-

ditions in the South and who would have the knowledge and ability

to .so direct it that the farmer would learn the great lesson of how
to help himself. The methods were rapidly crystallized and sim-

plified and have been applied in practically all the Southern States.

At the inception of the work Dr. Knapp had but few^ assistants, but

under his able management additional funds were secured and at the

time of his death, in April, 1911, hundreds of experienced agents

were employed, scattered throughout the South from Virginia to

Texas. So gi'eat has been the recognized benefit of this work that

funds from many other sources than that of the Government have

been contributed. From the beginning of the work until the day of

his death, Dr. Knapp kept in close touch with every phase of it.

He was the leading spirit and inspiration at all times.

Dr. Knapp began his great w^ork at an age when most men are

thinking of retiring from active business, and he did so, not because

of any personal advantage which might accrue, but solely because of

his great desire to see southern agriculture occupy the position to
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which it is justly entitled. In his (U-uth the Soutli has lost one of

its most useful and sincere friends, who sacrificed ease and comfort

in order that he nii<^ht help to work out the serious problems con-

fronting the farms of that region.

Numerous messages and resolutions of condolence and sympathy

have been received by his family. Among the organizations which

have forwarded such resolutions may be mentioned the Committee

on Agriculture of the House of Representatives, the Rice Association

of America, the United Agricultural Board of Virginia, and the

North Carolina College of Agriculture and Mechanic Arts.



OUR MID-PACIFIC BIRD RESKRVATION.

Hy IllCNBY \V, llFNSUAW,

Chivfy liurcnu of ItioUxjUdl Surrey.

TJIF. iNKKI) FOR BIRD RKSKRN A'I'IONS.

The spread of civilization and (ho utilization of wild lands, added

to the dostniction of animals for food, adornment, clothing, and

sport, threaten the very existence of many species of native birds

and mammals. The necessity of regulating the killing of game was
perceived early in our colonial history, and even the need of caring

for our insectivorous birds found recognition about 1850. Only in

comparatively recent years, however, has the importance been recog-

nized of protecting the large class of birds which, although they do

not destroy insects or other creatures inimical to agricultural inter-

ests, are nevertheless worthy of preservation because of their beauty,

grace, and harmlessness. If such birds add nothing to our material

wealth, they beautify the world and greatly increase the joy of

living.

Though by no means the first to recognize the importance of pro-

tecting its wild life, the United States has taken a leading place

among the nations of the world in this respect. One of the most

efficient of the conservation measures adopted by the Government is

the setting apart here and there of islands and sterile tracts of land,

worthless for other purposes, upon which our native wild birds and
mammals may live and perpetuate their kind for the pleasure and

profit of our own and future generations.

NUMBER OF BIRD RESERVATIONS.

The National bird reservations under the care of the Department

of Agriculture already number 51 and play a very important part in

the preservation of our wild game and birds. One of the most

unique and interesting of these is the Hawaiian Islands Bird Reserva-

tion in the mid-Pacific (fig. 1), which, at certain seasons of the year,

harbors millions of sea fowls that repair thither to establish rookeries

and rear their young. The following is the executive order setting

apart this refuge:

ExscuTivE Order No. 1019.

It is hereby ordered that the following islets and reefs, namely : Cure Island,

Pearl and Hermes Reef, Lysianski or Pell Island, Laysan Island, Mary Reef,

Dowsetts Reef, Gardiner Island, Two Brothers Reef, B'rench Frigate Shoal,

Necker Island, Frost Shoal and Bird Island, situated in the Pacific Ocean at

and near the extreme western extension of the Hawaiian Archipelago between
latitudes 23° and 29° north, and longitudes 160° and 180° west from Greea-
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with, and lorattMt vviiliin th*' aroa s<*gregatecl by the broken lines Rhown upon

tlie diat?raui hereto attaihed and made a i)ait of this order, are hereby re-

servetl and set aimrt, subje<'t to valid existing rightH, for the UHe of the De-

partment of Agriculture as a preserve and breeding ground for native blrdn.

It is unlawful for any person to hunt, trap, capture, wilfully disturb, or kill

any bird of any kind whatever, or take the eggs of such birds within the limits

of this reservation except under such rules and regulations as may be pre-

scribetl from time to time by the Secretary of Agriculture, Warning is ex-

pressly given to all persons not to commit any of the acts herein enumerated

and which are prohibited by law.

This reservation to be known as the Hawaiian Islands Reservation.

Theodore Roosevelt.

The White House, February 3, 1909.

16V

rIandHtrmti Reef

•:tMiryReef
^Do, fseffsReef

Pio.. 1.—Hawaiian Islands Reservation for protection of native birds. Territory of Hawaii,

embracing reefs and islets segregated by the broken lines and designated *' Hawaiian

Islands Reservation."

This refuge consists of n dozen or more islands, reefs, and shoals

that stretch westward from the archipelago proper for a distance

of upwards of 1,500 miles toward Japan. The average distance

between them is something like 100 miles. Some of them, like

Necker, Bird Island, and French Frigate Shoal, are masses of vol-

canic rock thrust up out of the ocean and so steep and rugged as

generally to be inaccessible to anything without wings. Others are

little more than diminutive sand spits, snatched from the grasp of

ocean by the aid of coral animals. Still others are larger, and a

few, like Laysan. being covered with sandy soil, are clothed with a

more or less flourishing groAvth of shrubs, vines, and grasses.

BIRDS AS CARRIERS OF SEEDS.

The sources of the vegetation and the means by which the seeds of

plants and shrubs were originally transported to these distant ocean-

girt islands, thousands of miles from the nearest mainland, are a most

inviting field of speculation. The winds are capable of conveying

minute seeds to great distances, and favorable ocean currents also

materially aid as plant distributors. Birds, however, are doubtless
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tho most important of nature's sood canici-. Vis<M(] and liookod

seeds attaoli to tlieir j)liiinaire, or seeds may be carried in smears of

oartli or mud on featliers, hill, or feet. Such se<'ds nuiy be trans-

])orted indeiinite distances and, once in a thousand years or so,

dropped on soil favorable to growth. 'V\w. members of the most
recent expedition to the island, the Nuttin<j; pai-ty in 1911, were espe-

cially requested to examine carefully all their specimens of Laysan
birds for the presence of seeds, and actually found attached to the

foot of a Laysan albatross a seed of a species of the bean-caper

family, which is generally distributed in the South Sea islands. So
far as knoAvn the plant does not grow on Laysan, and had this seed

chanced to fall in a favorable spot the flora of the island might have
l)een enriched by another species. A still more striking instance of

a bird acting as a carrier of seeds was observed several years ago

by Mr. Bryan on Marcus Island, where he found no fewer than 40

seeds of a tree of the madder family adhering to the feathers of a

slieiirwater. These and other similar facts show how the flora of

oceanic islands may be transported by birds from island to island or

from continents to distant shores.

RABBITS AS A MENACE TO VEGETATION.

Unfortunately, rabbits were introduced into Laysan a few years

ago, and now they threaten the very existence of the island vegeta-

tion. Thus Mr. Bryan reports that many plants abundant at the

time of his former visit in 1903 had completely disappeared ]»y

1910. Others, though still living, showed the marks of girdling by
the hungry rodents, a sure indication of their impending fate. If

found impracticable to exterminate these mischievous mammals, it

is hoped so to reduce their numbers as to render them incapable of

much harm. The destruction of the island vegetation would be

unfortunate for the bird reservation for many reasons, especially

as it would end most of the insect life upon which depends the exist-

ence of the land birds and greatly reduce the number of breeding

sea birds, several species of which nest in bushes or on trees. The
shrubbery is necessary also to protect young birds from the rays of

the burning sun.

THE NUTTING EXPEDITION OF 1!111.

AVhon the Iowa State University requested the cooperation of

the Depai*tment of Agriculture for the purpose of securing for its

museum representative groups of Laysan birds, the opportunity Avas

welcomed, since it enabled the department to obtain an authentic

report on the present condition of the avian colonies on the island

as a basis for protective measures. The expedition, composed of 5

persons, was organized, though not accompanied, by Prof. C. C.

Nutting, and by him placed under the immediate charge of Prof.

Homer R. Dilf. Prof. William A. Bryan, of the Oahu College,
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Hoiioliilu, accompanied the party as a representative of tlie Depart-

ment of At^riciilture, and his services were particularly valuable,

as he was able to compare present conditions with those obtaining

at the time of his former visit, 8 years before. The party landed

on the island April -24, 1911, and remained until June 5. The pres-

ent paper is lart^ely the result of the observations made by this

expedition.
HISTORY OF LAYSAN ISLAND.

Laysan is the most important island of the group on account of

its size, the extent to which it is covered with vegetation, and the

fact that it is the only island of the chain whicli is inhabited by

land birds. Its known history is brief. It was named Moller Island

in 18'28 by Capt. Sanikowitch, after his ship, in ignorance, ap-

parently, of the fact that it had been previously discovered by an

American ship. In 1834 a brief account of the island and its birds

was published in the Museum Senckenbergianum iVbhandlungen by

the well-known traveler and ornithologist F. H. von Kittlitz. He
never visited the island, but obtained his data from the lips of Dr.

C. Isenbeck, ship doctor of the JloIJcr, who made a small collection

of the island birds. In 1859 Capt. Brooks visited I.aysan and

in his interesting account reported, among other things, the presence

on the island of 5 palm trees 15 feet high. These were probably

the same species as the ones on Bird Island and also the one in-

digenous to the Hawaiian Islands proper [Pntchardia gaudechaiidii)

.

Schauinsland found only the stumps in 1896, and even these have

since disappeared. Capt. Brooks collected 25 species of plants on

the island. He also noted the presence on the shores of numbers of

logs, drift from the northwest coast of America, more than 2,000

miles away. In 1891 Henry Palmer was sent to the island by Hon.

AValter Eothschild and made a collection of its birds. Schauinsland's

visit of three months followed in 1896, and his account, published

in Ornithologische Monatsberichte in 1899 and in his Drei Monate

auf einer Koralleninsel, contains many extremely interesting notes

on the island birds. As Schauinsland records 26 species of plants

it is evident that the flora of the island had not diminished in the

37 years following Brooks. The visits of Walter K. Fisher and

W. A. Bryan followed in 1902 and 1903, and their valuable and

interesting accounts bring the ornithological history of the island

down to the date of the visit of the party in 1911 under the coopera-

tive direction of the University of Iowa and the Department of

I

Agriculture.
DESCRIPTION OF LAYSAN ISLAND.

Laysan is a raised coral atoll, doubtless on a volcanic base, about

2 miles long by IJ broad, and in shape has been likened to a shallow

platter (fig. 2). Its highest part is toward the north, where its
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FIG. 2.—Bird rookeries of Laysan Island.
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height does not exceed 30 feet above the sea. 1th central lagoon,
now unconnected with tlie ocean, covers alK)nt 100 acres. Not far

from this lagoon is a pond of fresh or slightly brackish water, which
is a favorite haunt of the Laysan teal and the bristle-tliighed curlew.

THE LAND BIKDS OF LAVSAN ISLAM).

Though apparently not ottering a very inviting permanent home
for land birds, a number of these and one duck, waifs from more
favored regions, have found their way here and become residents.

The duck, though a distinct species, is closely akin to the Hawaiian
t^al, still more or less abundant in the archipelago proper. The
little island colony, once numbering upwards of 100 individuals, is

now nearly extinct, probably less than a dozen remaining.

Another of the land birds is a curious little rail, smaller even than
our sora. None of the rail family are notable for wing powder, but
this particular species, and others in the South Seas more or less like

it, is quite unable to fly. Where it originally came from is unknown.
It may have reached its present abode by flying from island to island

from Hawaii, where a related species is fairly connnon. As time

went on, finding no particular need for its wings, it ceased to use

them and became flightless. Whatever may be the ultimate fate of

the Laysan colony of this remarkable so-called "Avingless" rail, its

future has been provided for in a measure by the export of a number
to the Midway Island, far to the west, where it is reported to be

flourishing, thus aft'ording the only instance so far known of the

successful introduction of a member of this family.

There is on Laysan a small red honey eater that lives chiefly on

the nectar of flowers, as do its near relatives on the larger islands of

the archipelago to the eastward ; also a member of the warbler family

of about the same size, originally probably from the Malay Archi-

pelago. It is called the miller bird because of its partiality for

millers or moths. Apparently this little warbler finds Laysan so

much to its liking that it declines to extend its range to the Hawaiian

Islands proper, which it might reach with very little effort. The list

of land birds is completed by the Laysan finch, which is the chief

musician of the island solitudes. During the long ages of its resi-

dence, unheard by human ear. it has trilled forth its beautiful song

to the accompanying murmur of the trade winds and the rhythmic

beat of the ocean surges on the desolate shore. Some years ago. when
unprotected, these finches were trapped in numbers and sold in Hono-

lulu for cage birds, but this traffic has now ceased. As suggested by

Mr. Bryan, the above-named insectivorous land birds possess a high

economic value and w^ill well repay importation into the Hawaiian

Islands proper, thus increasing there the number of insect-eating

birds, as well as insuring the future existence of these unique and

interesting species.
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Fig. 1.—Man-o'-War Birds Nesting, Laysan Island.
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Fig. 2.—Colony of Gray-Backed Terns, Laysan Island.
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Fig. 1.—Laysan Albatrosses Dancing.

Fig. 2.—Nesting Colony of Laysan Albatrosses.



MID-PACIFIC BIT^D KKSKRVATION. 161

TIIK SKA BIRDS OF I.AY8AN ISLAND.

But it is as a refuse for sen birds that these islands are chiefly

notable. Tlie ix»efs and waters about Laysan and the otlier islands

fairly teem with lish, crustaceans, stpiids, and other forms of s^'a life,

thus affording food in abundance for sea fowl, as well as solitude and

protection for them and their young. For ages past these ocean

wanderers have found the islands an ideal home, and at certain sea-

sons swarmed there, covering every bit of available territory, and all

in all forming perhaps the most remarkable V>ird rookery in the

world. On Laysan alone several millions must breed every year.

NESTING.

Not all the birds that resort to this little island could possibly nest

on it at one and the same time, and, as the result of ages of experi-

ence, each species comes in turn and thus secures room. Even so,

however, nesting space has always been at a premium, and Schauins-

land, who spent three months on the island in 1896, not inaptly com-

pares the avian domestic arrangements there to a series of flats in a

large town. Thus the petrels and shearwaters nest in underground

burrow^s; above them in bushes nest the Laysan finch and the miller

bird, while the uppermost accommodations are taken by the boobies

and the man-o'-war birds. The breeding season covers practically

every month in the year. After biding their time, hither come to nest

thousands of terns, petrels, shearwaters, gannets, man-o'-war birds,

and albatrosses. In all more than two dozen species of land and sea

birds inhabit Laysan during the whole or part of the year. Prof.

Dill estimated that at the time of the visit of his party upward of a

million of sea birds were nesting on the island. (PL I.)

THE ALBATBOSS.

Of all the birds that visit or live on Laysan the two species of alba-

trosses are the most notable. One of these, the black-footed albatross,

lives chiefly in the north Pacific, but its range includes our own coast,

from Alaska to California, and that of China and Japan. This is

the species w Inch is a familiar sight daily to voyagers from San Fran-

cisco to Honolulu. AVlien the outward-bound vessel is well off the

California coast it is sure to be sighted by a half dozen or more of

these black-footed albatrosses (or goonies, as they are known to the

sailors), which do not part company with it till near the Hawaiian
Islands. The other species, known as the Laysan albatross, is chiefly

a bird of the mid-Pacific, but it has been known to range to the east-

ward as far as the coast of Lower California.

Albatrosses are true ocean wanderers, returning once a year to

some well-known island to rear their young. When they can trust these

to care for themselves they put to sea, and the land knows them no

20139°—YUK 1911 11
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more until nutmv again sounds the nu[)tial call. Their prodigious

power of tliglit enables them to keep on wing for hours at a time and

to circle around the swiftest steamer on outstretched wings without

apparent effort. The ocean is lonely at bevst, but it would be still

lonelier except for the presence of these splendid voyagers that follow

the track of every outward-bound ship and serve to shorten both to

landsman and sailor the tedium of the long voyage.

The two species that nest on Laysan formerly densely colonized

all available space. They are the chief source of the valuable de-

posit of guano on this island. The island guano deposits were

leased by the Kingdom of Hawaii in 1890 and were profitably

worked for several years, when the deposits became exhausted. So

valuable is guano as the basis of a commercial fertilizer that the

Peruvian Government is making careful investigations on several

of its own islands as to the rate of deposit and the best means of

mining and conserving the supply. Several other of the Hawaiian

bird islands have been exploited for guano, and there is no doubt

that if the safety and perpetuity of the bird colonies on these island

reservations can be assured, the gnano deposits can be worked at

stated periods indefinitely and made the source of considerable profit.

Albatrosses on their nesting grounds are exceedingly tame and

have so little fear of man as to permit close approach \vhen on their

eggs or when caring for their young. Their unsuspicious nature

thus peculiarly exposes them to danger from feather hunters, as

they can readily be killed with clubs. These big sea birds indulge in

a curious pastime, which is in the nature of a grotesque dance or
*' cakew^alk." (PI. II.) Both the island species indulge in this prac-

tice, which has been witnessed and described by a number of observers.

Prof. Homer R. Dill in his report thus records it as performed by

the Laysan albatross:

The performance is varied, but usually begins as follows : One bird will ap-

I)roaoli another with an indescribable squeaking sound, bowing all the time.

If the other bird feels like performing, which is usually the case, he bows in

return. They cross bills very rapidly several times. Then one bird turns its

head and lifts one wing in such a manner that the primaries point directly out

fit the side. In the meantime the other bird keeps up a loud noise that sounds

somewhat like the neighing of a horse. The bird taking the lead then walks

around his partner, stepping high, like a negro cakewalker. This part of the

procedure is usually closed by one or both birds pointing their beaks straight up

in the air, rising on their toes, puflBng out their breasts, and uttering a long-

drawn groan. The same thing is repeated many times with slight variations.

Just why the birds indulge in these curious antics it is difficult to

conjecture, unless it is by way of amusement to pass away the time

while on shore leave. Albatrosses are not at all exclusive, but are

ever ready to acknowledge polite attentions from any and all sources,

and when favored by a human being with a bow respond in kind

with the utmost gravity and good will.
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RAVAGES OF PLUME HUNTERS.

Ei<j:lit years ago Mr. Bryan found much of Laysan literally cov-

ered with these s})lendi(l biids, but when visiting the island last year

he discovered that more than lialf of tlie colony had been wi])ed

out of existence by plume hunters. Prof. Dill estimates that only

about one-sixth of the original colony of the species known as the

Laysan albatross {Dioinedea immutabilis) is left. The plume hunt-

ers landed on the island in May, 1900, and straightway began the

work of slaughter. By the fall of the same year they had killed

upward of 300,000 birds. While apparently albatrosses were the

chief objects of pursuit, the feather hunters did not neglect other

birds, and the list of slain includes, besides the Laysan and black-

footed albatrosses, the sooty tern, gray-backed tern, noddy tern, Ha-
waiian tern, white tern, Bonin Island petrel, wedge-tailed shear-

water, Christmas Island shearwater, red-tailed tropic bird, blue-

faced booby, red-footed booby, man-o'-war bird, bristle-thighed cur-

lew, and, without doubt, the island duck and such of the smaller

birds as the hunters were able to secure. Bryan in his report to the

department says, substantially:

The slaughter wrought by the foreign plume hunters is everywhere ap-

parent. One of the work buildings formerly used by the guano company and
later as a storehouse by the poachers is still standing. Though with a side

torn out and left open to the weather by the men of the Thetis, it is still filled

with thousands of pairs of albatross wings. Though weather-beaten and use-

less, they show how they were cut from the birds, whose half-bleached skeletons

lay in thousands of heaps scattered all over the island.

Plume hunters the world over are not noted for the virtues of for-

bearance and humanity, but these men seem to have adopted excep-

tionall}^ cruel methods on Laysan. Thus Prof. Dill in his report

states

:

An old cistern back of one of the buildings tells a story of cruelty that sur-

passes anything done by these heartless, sanguinary pirates, not excepting

the practice of cutting the wings from living birds, leaving them to die of

hemorrhage. In this dry cistern the living birds were kept by the hundreds
to slowly starve to death. In this way the fatty tissue lying next to the skin

was- used up, leaving the skin quite free from grease, so that when they were
prepared little or no cleaning was necessary.

Many other revolting sights, such as the remains of young birds that had
been left to starve and birds with broken legs and deformed beaks, were to be

seen. Killing clubs, nets, and other implements used by these marauders were
lying all about. Hundreds of boxes to be used in shipping the bird skins were
packed in an old building. It was very evident that they intended to carry on
their slaughter as long as the birds lasted.

In January, 1910, the nefarious work was stopped by the arrival

of the United States revenue cutter Thetis^ and 23 poachers were ar-

rested and conveyed to Honolulu, together with the plumage which

they had baled preparatory to shipping to Japan. The wings and
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plumage of approximately 259,000 birds were thus confiscated. A.s

previously a party intent on the same errand had landed on Lysianski,

another island of the same group, and speiit months in killing sea

birds and stripping off tlie plumage, it is probable that not far from a

million of our sea birds were killed by aliens to sell to European

milliners. The magnitude of the offense is better appreciated when
it is understood that many sea birds, like albatrosses and others,

lay only a single egg during the entire year, and as the natural

mortality among both old and young is very considerable, yeai-s must

elapse ere the greatly depleted colonies can be restored to their full

strength. Dame Fashion has many sins to answer for, but few of

greater nuignitude than the wholesale slaughter of these stately

creatures.

Had the raiders not been discovered, without doubt they w^ould

eventually have killed every nesting bird on this and the other acces-

sible islandb and converted these unique possessions of ours into veri-

table shambles. At the time of the visit of the part}' in the summer
of 1911 heaps of the bodies of the slain still lay on the ground, mute
witnesses of the sad fate that had overtaken these beautiful birds.

PROTECTION ESSENTIAL TO PRESERVATION OF RESERVATION AND SPECIES.

As the islands are part of our National possessions and have been

set apart as a bird reserve, the care and the protection of their avian

inhabitants would seem clearly to devolve upon the Federal Gov-

ernment. It is true that their remoteness and inaccessibility render

it difficult to guard them properly. An effort, however, w'ill be made
to secure from Congress sufficient funds to provide for the services

of a warden for Laysan and for an assistant. It is hoped also to

secure a small power boat of adequate size to enable trips to be made
between Laysan and the other islands and Honolulu. These meas-

ures, if supplemented by an occasional visit from one of the Gov-

ernment cutters during the height of the breeding season, will insure

the continued safety of the nesting colonies. From a variety of

causes sea birds are being reduced in numbers almost everywhere,

chiefly as the result of plumage hunting and of the growing scarcity

of breeding sites. Hence these island bird colonies, one of the won-

ders of the world, will become of increasing importance with each

succeeding year. They should be regarded as a National heritage,

and the birds be adequately protected, not only for the sake of our

own citizens, but for those of other countries whose people go down
to the sea in ships. Otherwise these birds will suffer the fate that

overtook those on Marcus Island, also one of our possessions, where,

as reported by Bryan, in six years a colony of albatrosses almost as

large as that of Laysan was reduced to less than a score of birds

through the unchecked activities of feather hunters.
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INTRODUCTION.

Of the items entering into the cost of marketing fresh fruits and

vegetables, possibly one of the greatest is the loss due to waste.

Two important causes of this w^aste are slowness of delivery to the

buyer and the glutting of markets. Delay in transportation may
cause the produce to decay or wilt, so that it may bring small, if any,

returns, or. even if it arrives in good condition, it may be too late

to be sold at good prices. A loss in selling price may be caused also

by a faulty distribution of consignments, whereby some markets are

overstocked, while there is a scarcity at others. These two causes of

waste are being overcome, to some degree at least, by improved meth-

ods of distribution, as used by shippers, and by better transportation

service.

It is the purpose of this article to show the working of two gen-

eral plans, whose extended use dat«s back scarcely 10 or 15 years.

One plan is used by shippers to distribute consignments among cities

and towns in such manner as to avoid a glut ; the other scheme is

employed by transportation companies to move perishable freight

quickly, and at the same time to be ready to change its destination

on short notice, even when it is on the way to market.

THE CARLOAD AS A UNIT.

A SAVING IN MONEY AND TIME.

In farming on a large scale, the unit of quantity for a shipment is

regidarly a carload. The advantage of a car lot over a smaller

quantity is so great that the smaller shipment competes at a disad-

vantage, except in near-by markets. Not only are the freight rates

for carloads lower, but the time of transit is shorter and the risk

of injuring the produce in transit is less. A car lot may be sent to

any one of a large number of cities and towns, while the smaller

shipment is limited, by the higher freight rates and by delays in

transit, to fewer markets.

Since car-lot shipments form such a large proportion of the total

supply, conditions which affect their marketing influence also the
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markt'iin^' of the smaller lots of highly perishable fruits and ve^e-

tahh's. lloine-^rown produce is uiore apt to brin^ ^ood prices in the

neii^hboriii^ city or town under conditions which tend to reduce the

danger of an oversupply from distant regions. Hence, changes

art'ecting the movement of carloads, as discussed in this article, affect

the entire truck-growing industiy.

There are a number of plans by which small shippers join in

making up a carload. This is regularly done by farmers' coopera-

tive associations. Country buyers also gather produce from various

farmers, arranging their purchases so as to have carloads for ship-

ment. Of the other plans for combining smaller lots in carloads, two

of the more noteworthy are the local " pick-up " service of some rail-

roads and the system employed by some forwarding agents.

COMBINING SMALL LOTS.

There are forw^arding agents whose business it is to collect small

consignments at various points in the Mississippi Valley and to ship

them to market. The forwarding agent gathers enough produce to

make a full carload at a given station, consigns it to himself at the

destination, and delivers the contents to various consignees. By this

system a small shipment by a producer is carried as promptly as a

full carload. The territory served by these forwarders includes sta-

tions in Louisiana, Mississippi, Temiessee, Illinois, Michigan, and a

few points in Indiana. The forwarder, being responsible to the

shippers, makes it his business to check the contents of the car as

they are taken out, to note their condition, and to report to the

shipper any irregularities as to the condition or number of packages.

The car manifest of the forwarder shows the names of the shippers

and of the consignees, the number and contents of packages. The
manifests that happened to be in the office of one of these forwarders

one day in July, 1911, and which were apparently not unusual, con-

tained each a long list of separate items; the manifest for one car

contained a list of packages for no less than 32 different consignees.

A so-called " pick-up " system is conducted by different railroads

for collecting less-than-carload lots from various stations and com-

bining them at transfer points into full carloads. Small consign-

ments are collected from a number of stations and brought to a

given point to be combined into carloads. Among the typical trans-

fer points for combining small shipments into carloads are Canton,

Miss., and Norfolk, Va.

The growth of freight and express service on interurban trolley

lines has made it easier to market small shipments of perishable

fruits and vegetables promptly. The interurban electric lines gather

up small shipments and concentrate them at forwarding points.

Large quantities of fruits and vegetables are thus handled from



REDUCTION OF WASTE IN MARKETING. 167

points in soutliwestei'n Michi^iiii. The produce is colleoted from

such points as Hcrrion Sprin«z:s, Kau (Ma ire, and Millburg, and
transferred to boats at St. Joseph and Benton IIarl)()r to be for-

warded thence to Chicaij^o. This service is prompt; fruit colk^jted

one. day is on the Chicago market early next morning. A similar

traflic is carried (hrouiifh Norfolk, where railroad freight from truck-

growing re<j:ions is transferred to coastwise steamers for New York
and the North.

FREIGHT SERVICE.

GENERAL IMPROVEMENTS IN RAILROAD FACILITIES.

Process in methods of haulino^ perishable fruits and vegetables

is part of a general betterment of railroad service. Improved road-

way, heavier rails, larger cars, and more powerful engines, together

with more efficient handling of the traffic, all help toward quicker

and cheaper marketing of produce. Some of the features of these

improvements are shown in statistics compiled by the Interstate

Commerce Commission.

Within the past 20 years the quantity of freight moved has in-

creased many fold. During the year ending June 30, 1889, the

freight traffic on railroads of the United States equaled about

69,000,000,000 ton-miles; 20 years later this freight amounted to

219,000,000,000 ton-miles. This increased traffic is accounted for

not only by an extension of railroads, but by an increase in the

amount carried per mile. The density of the traffic in 1909 was more
than double that in 1899. To move this freight the size of the

trains was increased as well as the number of locomotives. In 1889

there was an average of 10 and in 1909 between 14 and 15 locomo-

tives in the freight service for every 100 miles of railroad, whik the

average number of tons carried in a freight train more than
doubled.

TRACING A car's MOVEMENTS.

The freight carried on many railroads is divided into classes,

based upon the kind of service rendered. The highest class of goods
is given the quickest and most regular service. A second class of

goods, and even a third or a fourth, may also be moved in trains

having regular times for arrival and departure, but which are

slower than the " manifest," " red ball," or " vegetable express

"

trains. These classes are distinct from the classes upon which
freight rates are based.

Fresh fruits and vegetables are usually included in the list of

commodities which are given this best service. Trains carrying

these perishable products are run at greater rates of speed and
with greater regularity than are ordinary freight trains. Delays
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an^ reduced to a niinimuni, and especial care is taken to have the

cars tarrying these fruits and vegetables move prouiptly along the

way. Where tlie traffic justifies it, entire trains are made up of

such produce.

One feature of this service is the telegraphic report which is made
of each car as it passes each reporting station on its route. These
'* passing '' reports, however, are made, on some railroads, for lower

classes of freight also.

Some of the principal parts of this system were in uf^e before 1885

on at least one railroad. Cars were reported by telegraph on passing

certain points, and their movement was recorded in the central office,

not only in writing but by means of pegs. Each car was represented

by a peg bearing the symbol of the car and inserted in a block which

represented the train. The route over which the cars moved was rep-

resented by a board on wdiich vertical lines and spaces indicated the

various stations from which *' passing*' reports were made. When a

train Avas reported to have passed a station, the block representing

the train was moved past the place on the board that represented the

station. The telegraphic report mentioned each car in the train; cars

not so mentioned were accounted for, with the reason for delay, or

were the subject of prompt inquiry from the central office. This sys-

tem is now^ in use on a number of railroads. The information shown

on the board is kept also in written form, and, on some railroads,

it is summarized in circulars, issued daily. The " board ' is a con-

venient but not an essential part of this system. Some railroads do

not use a board at all ; they keep all their *' passing " records on

paper.

To facilitate telegraphing in some of these '" passing-report " sys-

tems, each car may be given a symbol after the train is made up.

The symbol consists of a letter or group of letters, which indicate the

station of origin, and a number to designate the car. The car is

known by this symbol until it reaches its destination and the contents

are delivered.

RATES OF SPEED.

The average rate of speed over long distances for carloads of

perishable freight depends largely upon the character of the roadbed

and the number of transfers from one railroad to another. From
Los Angeles to Chicago and from Jacksonville, Fla., to Chicago, the

rate of speed averages about 13 miles an hour, including all stops.

One train was scheduled to run from Los Angeles to Chicago in

173 hours and 25 minutes, the average rate being 13.1 miles per

hour. A vegetable express run from Jacksonville to Chicago over

three or four different railroads covers about 1,140 miles in 89^

hours, the average rate being 12.7 miles per hour. By another route
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the trip from Jacksonville to (^hica^o is rei)or((*(l to be made in as

short a time as 84 hours. Over sonie routes which do not traverse

mountains (he avera<j^e rate, including stops, is about 1(> miles per

hour for lon<i: distances. A certain train from New Orleans to Chi-

cago covers J)I^O miles in 57 hours and '20 minutes, the average rate

being 16.2 miles j)cr hour; and on the Atlantic coast a train carrying

Florida produce northward runs from Tampa, P^la., to Richmond,

Va., in 54 hours and 15 minutes, making an average of 15.8 miles f)er

hour. After a train is once made up and does not have to stop so

often to receive new cars the rate of speed is naturally much higher.

Between Memphis and Chicago the average rate of speed for a cer-

tain train is 18 miles per hour, while the rate from New Orleans to

Memphis is 14 to 15 miles per hour. From Tampa to New York the

rate for the distance south of Potomac Yard, Virginia, is about 10,

while the distance betw-een Potomac Yard and New York is covered

at an average rate of more than 18 miles per hour.

At the rates of speed mentioned in the preceding paragraph, a

train would run from 312 to 432 miles in 24 hours. The time taken

to move cars from Potomac Yard, Virginia, just south of Washing-

ton, D. C, to New York, is about 12J hours ; to Boston from Potomac

Yard, 364 to 40 hours; and to Montreal, 46J hours. These figures

include the time required for icing and for transferring the cars from

one road to another. From Miami, Fla., to New York the time is

approximately 96 hours, and from Miami to Chicago about 108

hours. It is thus possible for fruit and vegetables grown in regions

as far away as southern Florida to be delivered to consumers in

Chicago or New York within five or six days from the time of

gathering.
REGULARITY OF SERVICE.

While these fruit and vegetable trains, as any others, may be late

sometimes, nevertheless their regularity is such that transactions are

reported to be made often, if not usually, with the expectation that

the produce involved will be delivered at about a certain time on a

certain day. For instance, a car of vegetables from a South Atlantic

shipping point may be bought by a dealer, who expects the car to

reach Jersey City on a Friday night in time to be ferried across

North River to a wholesale market in New York, which opens at 1

a. m. Shoidd this car be delayed several hours the vegetables would

miss the Saturday morning market and might be delayed two days

in reaching the retail merchants.

Tw^o instances of delays will serve as illustrations. A merchant in

Philadelphia mentioned a consignment of strawberries which reached

that city from Florida six days late, and a Chicago dealer com-

plained, about the same time, of losing $500 on a car of strawberries
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that reaclied liiiii too late to take advantage of a good market.

Delays like these, it is believed, are by no means as frequent under

present conditions of freight service as in earlier times.

EXTENSION OF DEMAND AND SUPPLY.

NUMBER OF MABKKT8.

Inquiries were made by the Bureau of Statistics of this depart-

ment in August, 1911, as to the ditl'erent kinds of highly perishable

fruits and vegetables which were received in car lots for local use in

cities having a population of not less thaii 25,000. Of the 103 cities

for which reports were made, peaches were sold by the carload in at

least 87; watermelons, in 8G; cantaloupes, 77; bananas, 72; straw-

berries, 71; tomatoes, 66; oranges, 65; grapes, 53; lemons, 39; pears,

32; pineapples, 28; plums, 24; celery, 18; chemes, 13; cucumbers, 11;

green beans, 11; apricots, 11; and each of about 25 other commodi-

ties of this class were reported to have car-lot markets in from 1 to

10 different cities. The reports on which these figures are based are

probably incomplete to a greater or less degree; some products are

no doubt omitted which should have been included. If it had been

possible to secure complete lists of all such products for each of these

cities, the figures just given would probably have been larger. As
they stand, these incomplete figures show a wide range of markets

where car-lot shipments of fresh fruits and vegetables may be sold.

The producer has many good outlets for his crops; if nuirket con-

ditions in one place are not satisfactory, there may be other places

where fair prices may be obtained. The cities which absorb these

products by the carload include many whose population is less than

50,000. Of the 87 car-lot markets for peaches for which returns were

made in this investigation, 30 were cities of less than 50,000 inhab-

itants; 23 of these smaller cities took cantaloupes by the carload, 19

received grapes and strawberries, and 17 received tomatoes. Other

products of this class also found sale in car lots among these smaller

cities.

The number of car-lot markets for fruits and vegetables has in-

creased greatly during the past decade. This is indicated by reports

made by railroad freight agents and produce dealers in various cities

as to the year in which the first carloads of certain products were

received for local use. The products for which the fullest reports

were made were peaches, strawberries, cantaloupes, tomatoes, and

grapes. Of the 42 markets which reported the year when the first

carload of peaches was received for local use, 13 had become car-

lot markets within the past decade; the markets whose first carload

sale of strawberries was made since 1900 numbered 15 out of a total

of 35 reported; for cantaloupes, 21 out of 40; tomatoes, 19 out of 32;

and for grapes the car-lot markets, which were opened within the
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past 10 years, nuinlxTod 18 out of a total of 24 for which reports

wtMv roc'oivod. Taking account of the minor products of this trade,

as well as the live heading ones just mentioned, the a\erage rate of

increase in the number of car-lot markets for highly perishable fruits

and vegetables was over 40 per cent in the decade beginning with

1{)01 as compared with the ten years just before.

WIDK KANCK OF SOURCES OF SUPPLY.

Many of the large markets, and smaller ones also, receive their fresh

fruits and vegetables from regions which are far apart. The ex-

amples given here refer to large cities, but illustrate conditions at

many others. The sources of supply of a given product in a market

like Chicago or New York may often be traced by the price quota-

tions in those markets for perishable fruits and vegetables. It is

common in those, and in other markets as well, to mention the State

or locality where the products quoted were produced. By tabulating

quotations of different commodities it is thus easy to learn also the

time when the produce from a given locality is on a given market.

For the season of 1910 the quotations of Florida tomatoes appeared

in the produce reports at Chicago, New York, and Kansas City

early in the winter and continued to about the middle of June, when
Texas tomatoes began to appear. These were followed, in the Chi-

cago market, by shipments from Mississippi, and about the first

week of July by the produce of more northern fields. Among the

States which contributed tomatoes to the Chicago trade in 1910,

besides Florida, Mississippi, and Texas, were California, Tennessee,

Missouri, and, of course, Illinois. New York's supply came also from

a large number of States, among which were California, Florida,

Texas, Mississippi, Tennessee, Virginia, North Carolina, South Caro-

lina, New Jersey, Maryland, and Delaware, while some were imported

from Cuba.

The supplies of peaches, strawberries, cantaloupes, string beans,

and other products were also drawn from a wide range of territory.

In 1910 there were at the same time quoted in New York City straw-

berries from Florida, Louisiana, Virginia, Maryland, and the Caro-

linas, and while some of these southern berries were still in the

market, supplies came in from New Jersey and New York. The
cantaloupes used in New York, in the latter part of June and the

first of July, 1910, were coming from Florida, Georgia, and the Caro-

linas, and also from Arizona and the Imperial Valley of California.

A few weeks later melons from Maryland, Delaware, Virginia, and

New Jersey met, on the same market, those from New Mexico,

Nevada, and Colorado.

In April and May of the same year the asparagus sold in New
York City was grown, some near the Pacific coast and some in the
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regions along the Atlantic. Peaches from Texas and other wcvstem

States were inchuled with those from eastern States in the receipts

at New York.

The sources of supply in a given market are governed to some

degree by changing conditions of trade. Under some conditions it

would be profitable for the produce of a ceilain State to compete in

a given city with produce from States which are nearer that market,

but wliose own crops are short. For instance, when the Arkansas

peach crop is small, Georgia may be shipping to points as far west

as Denver, while if the Arkansas yield is large, Georgia peaches

might get into few markets west of Chicago.

SYSTEMATIC DISTRIBUTION.

FINDINC A MARKET.

A personal acquaintance between buyer and seller is an important

factor in successful nuirketing. A truck gardener who visits the dif-

ferent markets occasionally and meets dealers there is in a much
l>etter position to sell his produce than if he consigned it to strangers;

and, further, the cooperative association having representatives in

important markets throughout the season may be expected to sell on

much better terms than the individual shipper who visits the market

only occasionally. Likewise, among merchants, the man who keeps

in touch with other markets knows much better how to distribute his

excess supply, or send orders to meet the demands of his customers,

than the dealer whose acquaintance is not so large.

The shipper or his representative should know also the charac-

teristics of the various markets which may take his produce. For
instance, a certain town will be able to use one full carload of

cherries, while for another tow^n it would be better to make up a

mixed car consisting of cherries and two or three other kinds of

fruit; or, again, in one city, as New York, it is important for certain

produce to be delivered in time for the night market, while at

Chicago the shipments will be on time for the regular market if they

reach the railroad terminals or the steamboat wharves before day-

break.

Reports of market conditions are given regularly and with vary-

ing degrees of accuracy in daily newspapers, trade and agricultural

journals, and in circulars issued by dealers and organizations. In

addition to these sources of information, some shippers and dealers

receive special reports, by mail or wire, from different markets.

CONTROL OF PRODUCE IN TRANSIT.

Information as to the location of a given car in transit may
usually be obtained from the railroad company which is hauling the

car. But some large shippers have a system of their own by which
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tliey ti*aoe the movement of cai-s in transit, in order to distribute

them amon<i^ the diflcient markets to the h(^t advMnta^e. One or-

ganization in California adopted this system of distributing ship-

ments: When a memlxT shipped a car of pnxhice, he turned the

bill of ladin<j: over to the manager of the organization and allowed

him to direct the movement of the car to market. The object of

having one central authority select the markets was to prevent send-

ing an oversupply to any one place. On receiving the bill of lad-

ing, a record of the car was made on a card in the office of the

organization and the card filed in its proper place in a drawer.

This drawer was divided into several rows of compartments, open-

ing upward; each row had 31 compartments, and there was one

row for each principal market in the United States. The 31 com-

partments represented each one day of a month. When a card was
filed its location was determined by the destination named in the

bill of lading and by the day of the month on which the consign-

ment was due at the destination. For instance, a carload of cherries

shipped to New York from a point in the Sacramento Valley on

May 27 would be represented by a card filed in the New York row
of the drawer and in the compartment numbered 7, if the con-

signment would be due in New York on June 7. The arrangement

of these cards showed at a glance the intended distribution of this

association's shipments among the different markets, and when too

many consignments of a given kind of fruit were on the way to a

given market the grouping together of several cards in one box

served as a warning that the destination of one or more cars should

be changed. This drawer showed only such fruit as was shipped by

this association. News of other shipments and of their probable time

of arrival at destination was secured, to some extent, by the associa-

tion. When it became known that a certain market was about to

receive an oversupply of a given fruit, one or more of the shippers

who had consigned to that market would be notified by the asso-

ciation manager, so that they might select another city to which to

divert their consignments. In case they should refuse to make such

a selection the rules of the association gave the manager the right

to divert the shipments himself.

The movement of a car in transit was traced by the association by

a system similar to that used by some railroads. Each car shipped

east by the association was reported by telegraph as it passed cer-

tain points along the way.

In a similar way other large shippers keep in close touch with

the progress of a car on its way to market, at the same time keep-

ing informed as to the prices and relative supplies in different cities

and towns.
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For proiluce moving from the South northward many of the prin-

cipal points of diversion are along the Ohio and Potomac Rivers,

but the route of a car may bo changed at any one of a large num-
ber of raih-oad-junction points. Cairo, Louisville, Cincinnati, and
Potomac Yard (near Washington) are important points from whicli

these shipments are distributed among various destinations.

Between eastern markets and producing regions in the far West
and Southwest the chief points of diversion include Minnesota Trans-

fer (between St. Paul and Minneapolis), Council Bluffs, Chicago,

and St. Louis. Over one route from central California to the East

the principal points from which one leading shippers' association

receives '' passing " reports are Roseville and Truckee in California,

Ogden, Council Bluffs, and Chicago. A Cincinnati firm may receive

notice of a Florida shipment when the car passes Jacksonville, At-

lanta, and Chattanooga, and another notice just before the arrival

at Cincinnati. On peaches shipped by this fast-freight service to

northeastern markets from Tampa, a car's progress over a certain

route is reported from Jacksonville, Fla. ; Savannah, Ga. ; Columbia,

S. C. ; Hamlet and Raleigh, N. C. ; Richmond and Potomac Yard, Va.

The service of diversion includes not only changing the destination

of a car in transit but forwarding it to a destination beyond the one

originally named. For instance, a car shipped to Cincinnati may be

forwarded under certain conditions to Indianapolis for unloading;

or, it is reported, a car consigned to a given tow^n may be partly

unloaded there and the remainder of the consignment sent on to

another tow^n. This, however, costs more in freight than would a

direct shipment of a full carload to one market.

HOW A CAR IS DIVERTED.

Conditions on one route wnll illustrate how the system of report-

ing car movements may be used by a patron of the railroad. Sup-

pose a dealer in Chicago, on a Thursday morning, wishes to know
the' location of a carload of tomatoes which were shipped to him the

morning before from Crystal Springs, Miss. He makes the request

of the railroad company's agent in Chicago, giving the initial and
number of the car and the date and place of shipment. On consult-

ing the " passing " reports il is found that this car, known in transit

by the symbol " CS-4," passed Fulton, Ky., at 6 a. m. that day
(Thursday) and would be due at Cairo, 111., at 8.30 a. m., or, let

it be assumed, about an hour after the time the dealer made inquiry.

It would be due in Chicago Friday at 4.50 a. m. With this informa-

tion the dealer knows that, if he desires to divert the car, he may
select one of a number of markets located north of the Ohio River.

He knows that there is a large movement of tomatoes toward Chi-
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ca^o and believes that the ])rices (ni I^'ri(hiy will he hettor in some

other plaees than in Chica^i^o on the day his produce is due on the

market, lie has already reeeived news from some points. An asso-

eiate in St. Louis may have telegraphed the evenin<^ hei'ore that the

snj)ply already in that market, together with what was due to arrive

ori Thursday, would be about as much as couhl l)e sold at fair prices;

tliat, if more was received, prices would probably be low. On the

other hand, a report from Indianapolis may' indicate good prices

for Friday morninir, better ones than are promised in Chicago for

that day; so the Chicago dealer orders the car to be diverted to In-

dianapolis. He may w^ait until 3 p. m. Thursday before reaching

this decision, so that he may hear from other markets. Meanwihile

the car has been moving northward. The order for diversion is

sent by the superintendent of transportation to the proper official

at Effingham, 111., where the car is due to arrive about 5.45 p. m.^ and

where transfers are regularly made for Indianapolis. It reaches that

city early Friday morning, about the time it would have reached Chi-

cago had there been no diversion.

DISTRIBUTING A CAR LOT.

Cities and towns which do not require a full carload of a given

product are often supplied from neighboring car-lot markets. Small

lots of perishable goods may be forw^nrded in refrigerator cars de-

voted to local service. For small consignments of fruit and vege-

tables intended for neighboring towns refrigerator cars are run on

regular schedules from Chicago and other large cities, and each car

is assigned its own route. The service on one railroad wall illustrate

this traffic. This railroad sends out from Chicago, every night ex-

cept Sunday night, 11 trains hauling such cars. One of these trains,

leaving Chicago at 9.45 p. m., takes cars for 14 different routes; three

of these cars are run only two days of each week, five of the cars are

run on three days of the week, and six cars are run on six days. A
car may be transferred from one train to another, making one^ two, or

more transfers before it reaches its destination. From this train cars

are transferred at various points in Iowa ; one car is taken off at Cedar

Rapids, another at Marshalltow^i, still another at Ames, a fourth at

Tama, wdiile at Eagle Grove three cars are taken off and given to

three different trains. At Belle Plaine two more trains are each

given a car, and at Mason City another transfer of a car is made.

Interurban electric lines and steamboats help to distribute small

lots of fresh fruit and vegetables from car-lot markets. In addition

to the traffic on steam railroads, large quantities of this kind of

produce are thus distributed from Cincinnati by trolley lines and

river boats, while lake steamers assist in this w ork at Chicago.
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Shipments of less-than-carload lots of tins lii^lily perisliable pro-

duce are apt to be more frequent in times of hi^li prices. Under s<jme

conditions less-than-carload lots may be shipped all the way from

Chicago to 8t. Paul, or eveii to Omaha. But, as has been said in the

first part of this article, the regular way of transporting these fresh

fruits and vegetables is by carload lots^ shipments in smaller quanti-

ties, except for short distance's, being made chiefly to markets where

a larger quantity could not be sold.

CONCLUSION.

The extension of better ways of distributing fresh fruits and

vegetables among the various markets and the improvement in trans-

portation service have done much to reduce the waste in marketing,

but there is still room for improvement. Sometimes a crop in a given

region will be too large to be marketed promptly. There may be too

few cars to caiTy the produce, and it spoils while awaiting shipment;

or it may be loaded in cars and started on its way, but the increased

number of cars may be more than the railroad can handle promptly,

and a congestion of traffic may cause a delay of several days on the

way. Or, even with quick and adequate freight service, the produce

may yet fail to be well marketed. It is not always practicable for

shippers to determine beforehand the approximate supply which a

given city or town is about to receive, or to judge how much can be

sold there at fair prices, and an error in the shippers' judgment may
result in glutting a market.

But in spite of occasional losses due to car shortages, freight

blockades^ and overstocked markets it is a widespread opinion among
shippers that there are fewer losses on fresh fruits and vegetables

now than there were 10 or 15 years ago; and the tendency of the pres-

ent time is to reduce still further the waste in marketing.



PRIMARV IMtIN( IPLKS TN THE PRKVIlNirON AND
THKAT^IKNT 01 1)1 SEAS 11 IN POULTRY.

Hy (Ieo. TU'Ron Morhi., M. D., V. S.,

Senior Bactcrioloyht, Pathological Divi.^ion, liureau of Animal Industry.

CLEANLINESS TITE ONE FOUNDATION.

It is the object of this paper to impress upon poulterers the one

basal principle underlying all rules of health and upon which only

can be erected a successful system of treatment of disease in poultry.

In the final analysis one word furnishes the thesis of this paper and

sums up its conclusions. That word is " cleanliness." The writer

is fully convinced that cleanliness is at once the corner stone of

health and the keystone of the arch of healing. His desire is that

the perusal of this paper shall compel all readers into such accept-

ance of this conviction that hereafter they will make cleanliness the

foundation of whatever measures they may adopt for the promotion

of health and the prevention of disease, and the groundwork for all

methods selected by them for the treatment of disease and recovery

of health. If it can be shown that all deviations from health in-

volve the integrity of this fundamental principle, cleanliness, it

necessarily follows that any attempt at recovery must seek to restore

cleanliness. As cleanliness is the first law in the science of preserv-

ing health, so is it the primary principle in the healing art.

This fundamental doctrine of cleanliness as applied in this paper

to the well-being of poultry may be expressed in three general prin-

ciples: (1) Clean intake; (2) clean output; (3) clean surroundings.

The intake includes food, drink, and air. The output consists of

excrementitious matter from the alimentary tract, the excretion from

the kidneys, and the products of the reproductive system. The
surroundings comprise houses, grounds, and air.

DEIFINITION OF CLEANLINESS.

What does the word " cleanliness " mean to us? If we study the

dictionary, we shall find that cleanliness means freedom from dirt or

foreign matter. Our conception of cleanliness must therefore depend

upon our notion of dirt, and that notion is largely a matter of train-

ing, habits, and associations.

The philosopher has defined dirt as " matter out of place." Matter

that is all right and clean in one place may be all wrong and dirt in

another. Moreover, cleanliness is one thing to the ordinary person,

but altogether another matter to the hygienist. The eye with the

microscope has a larger apprehension of dirt than the unaided eye.
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The good housekeeper sees with annoyance the s|)ecks of dust and is

satisfied with their removal; the intelligent surgeon whose vision has

been enlarged by the microscope sees the millions of bacteria that

use a single speck of dust as an airship, and he knows of the possi-

bility that tetanus bacilli or other germs may fall, unseen, from such

dust on to the raw surface of an exposed cut upon a person's skin.

He therefore can not call the cut surface of the wound " clean " until

he has thoroughly washed it and applied a disinfectant in order to

kill those germs. The apples on the street vender's stand glow with

apparent cleanliness, but those same apples may have Ix^en polished

with a soiled pocket handkerchief, and the bacteriologist might well

tremble at the thought of the tubercle bacilli that may be on those

skins. The cook washes the lettuce leaves to remove the bits of ad-

herent dirt, and the salad made therefrom may look and taste all

right; but the unaided eye can not see the typhoid germs or other

intestinal microbes derived from the sewage with which that portion

of the garden stuff was fertilized.

The conception of dirt and cleanliness in this paper is formed

by the sanitarian's training, habits, and associations. However, the

writer rejoices in the fact that nowadays farmers and poulterers are

a class who read, and therefore have become somewhat familiar with

the horizon of the scientist, so as to appreciate, in air and soil, in food

and drink, in houses and incubators, upon the external and inter-

nal coverings of the chicken's body, the presence of innumerable

microbes, many of them capable of producing decomposition and

putrefaction, and thus likely to cause sickness through absorption of

their poisonous products; many of them characterized as specific

agents of disease, and therefore recognized as a definite menace to

life; and large numbers of them viewed generally as harmless which

yet by excessive multiplication induce conditions which become them-

selves sources of disease.

The presence of these microbes in localities where they do not

belong, or in excessive numbers even where they do belong, medically

speaking, constitutes dirt and calls for cleansing. To sum up, clean-

liness involves not alone absence of dirt and foreign matter which

can be detected by the unaided eye and removed by means of shovel

and wheelbarrow, broom and dustpan; it involves also gi'eater or less

freedom from those myriad microscopic forms the removal of which

is accomplished by disinfecting agents which destroy them.

SEVEN PRIMARY PRINCIPLES.

In the working out of this fundamental law of cleanliness seven

rules or maxims have been formulated by the writer as furnishing,

in a general way, the application of this principle to meet all the

requirements of a successful poultry industry. These rules are but
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further divisions of llu' three <j^enenil principles previously men-

tioned, and niiiy therefore he re^j^arded as (he seven primary prin-

ciples in the prevention and treatment of diseas(» in poultry. They
are as follows, and are expressed in mandatory form, since nature, in

her s()verei<2:nty over animal life, demands cleanliness under penalty

of disease and death: (1) Clean out; (2) clean up; (^>) clean the

water supply; (4) clean the food; (5) clean the e^gs; (0) clean the

incubators and brooders; (7) clean the bre-eding.

The ease with which these maxims can be carried out, and the

cheapness of the articles employed for that purpose, combine to give

them the maximum of practical value. It is true there are many dif-

ferent medicines with which to ^' clean out " the intestinal tract; there

are a legion of disinfectants with which to " clean up " the soil, and
numerous drugs with which to clean the water supply. If, however,

the poultryman can become expert in the use of just one good and
sufficient substance for the accomplishment of each of these primary
principles, he is far better off than if his mind were stored with a

whole materia medica which he has rarely or never tried. Notice

how simply these maxims can be carried, out.

Clean out by giving Epsom salt.

Clean up by spreading powdered air-slaked lime.

Clean the water supply by adding permanganate of potash.

Clean the food by preventing contamination or by heating.

Clean the eggs by dipping in grain alcohol.

Clean the incubators and brooders by scrubbing with hot water

and good, old-fashioned kitchen soap.

Clean the breeding by using the youngest females consistent with

the requirements of good breeding.

METHOD OF APPLICATION.

1. Clean out.—This is carried out as a routine hygienic measure

by administering Epsom salt to the whole flock once a month from
October to March, and twice a month from April to September.

For this purpose the salt is best given in an evening mash, which,

after the salt has been thoroughly mixed wdth it, should be sufficiently

moistened with water to dissolve the salt. Let the mash be carefully

proportioned to the appetites of the birds and fed on a dry, hard,

clean floor, so that the whole may be eaten quickly. Epsom salt

should not be wasted by putting it in the drinking water; the birds

can not in that way take enough to secure the desired results.

The dose of Epsom salt may be estimated at one-third of a tea-

spoonful to an adult bird. Extra large fowls might receive a half

teaspoonful, smaller or younger birds less. The writer usually pre-

scribes one teaspoonful for three fowls, or for six to eight half-grown

chickens, or for twelve to twenty chicks, according to age, size, and
previous thriftiness.
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Iiiiinediately upon the appearance of disease in the flock, without

waiting to determine whether the sickness is infectious or not, all

birds, sick and well alike, should receive a dose of Epsom salt by the

method above outlined. If the disease proves to \xt infectious, flock

treatment with Epsom salt should be maintained once a week durinj^

the prevalence of the epizootic. All sick birds, which should be

isolated at once from the well, may be given Epsom salt from one to

three times weekly, according to the nature of the disease and the

severity of the symptoms.

The best method of administering Epsom salt (as well as other

fluid medicines), although practicable where only a few birds require

treatment, is by means of a small funnel and a piece of rubber tubing

(three-sixteenths inch internal diameter). The funnel is inserted

into one end of the tubing, while the other end, lubricated with lard

or vaseline, is passed into the mouth, back over the opening of the

windpipe at the base of the tongue^ and down through the gullet into

the crop. One or two ounces of water in which has been dissolved

one-third teaspoonful of Epsom salt can now l>e poured into the

funnel and the tubing gently withdrawn. Since Epsom salt acts best

when well diluted, this method may be considered ideal. If slender

tubing is used and one is ordinarily careful in passing the tubing over

the opening of the windpipe there is absolutely no danger attached

to this method. Moreover, there is the satisfaction of knowing that

the entire dose has been received by the bird.

2. Clean up.—Do this by spreading powdered air-slaked lime

over runs (and range, if possible), floors of houses, and on the

droppings boards. Emphasis must be laid on the two qualifications

here given to the lime; it must be powdered and it must be air-

slaked. Lime that is not powdered, even if the lumps be very small,

must be regarded with suspicion as not being slaked and therefore

more or less imtant. As soon as the birds begin to scratch where

the lime has been spread, thus raising a dust, the irritating particles

of the unslaked lime are inhaled, and, reaching the lungs, set up

inflammation. In this way one might have an outbreak of pneu-

monia in his flock and be unable to explain its origin.

3. Clean the water supply.—There are three methods of accom-

plishing this, each being so easy of application that it may be sub-

stituted with entire satisfaction for either of the other two. The
writer's usual prescription is to add to the drinking water perman-

ganate of potash in sufficient amount to give the water a claret-red

color. For ordinary waters, comparatively free from organic mate-

rial, the amount of the permanganate of potash necessary should be

as much as can be dipped up on a silver 10-cent piece for each gallon

of water. If more than four times this amount of potash is required

to color the water, it is well to assume that the water contains too
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much or^nnic inattor to admit of .satisfactory disinfection by perman-

ganate of potash.

In siicli a case the poulterer may employ the second method, that

of a(ldin<^ sulphate*, of iron, cojiimonly known as cop[)eras. To 1

pallon of driiikiiii!: water add 15 <^rains of (•()i)peras, which is approxi-

mately the amount that can be dipped up on a 5-ccnt piece. This

proportion may be ref^arded as mildly antiseptic, but is as strong" as

should he used for any long period in view of its astringent action

and di-ying effects on the lining of the digestive tract.

The third drug which the writer has found equally effective in the

cleansing of drinking water is pure carbolic acid, in the proportion

of one teaspoon ful of carbolic acid to 1 gallon of water. The car-

bolic acid here recommended is of full strength. The poulterer who
keeps on hand the acid in crystals may prepare the drinking water

in the following manner: Place the unstoppered container in a pan
of water; heat gradually until the crystals are melted. One teaspoon-

ful of the melted crystals may then be added to a gallon of drinking

water. If one desires to keep on hand a stock solution of the strong

carbolic acid, he can purchase any desired amount of liquefied phenol

(phenol is the official name of carbolic acid). Or the liquefied phenol

can be prepared by the poultryman himself by melting the crystals

of carbolic acid as described above and to every 9 parts by weight of

the carbolic acid adding 1 part by weight of water. For use add
1 teaspoonful of liquefied phenol to 1 gallon of drinking water.

4. Clean feed.—Purchase clean feed at the outset, and preserve it

in a clean, dry place protected from birds or other animals that might
contaminate it with infective droppings. If through accident, such

as dampness, mold has crept in, and it is necessary because of insur-

mountable circumstances to feed this material, apply strong heat.

5. Clean eggs.—Dip all eggs, just prior to incubation, in grain

alcohol. This is, w^ithout doubt, the simplest and quickest method of

disinfecting the shells of eggs intended for incubation. The writer

has tried various dilutions, from 70 per cent alcohol to the 95 per cent

usually sold in the shops, and has come to regard them all equally

effective.

Another method of egg-shell disinfection, simple but not as quick

as the alcohol method, is to wipe all eggs just prior to placing them
in the egg tray with a cloth saturated with a 3 per cent solution of

compound solution of cresol (liquor cresolis compositus) or cresol

soap. (A3 per cent solution of cresol soap is made by adding 2 table-

spoonfuls (1 ounce) of compound solution of cresol to 1 quart of

previously boiled water.)

6. Clean incubators and brooders.—This is earned out by thor-

ough scrubbing with boiling water and old-fashioned kitchen soap.

If, however, this should not be considered sufficient, there may be
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applied, after the ycrubbiiig, a spray with a 3 per cent solution of

cresol soap, made as directed above, except that the water used in

making the dilution need not l>e boiled, as suggested for egg disin-

fection.

Another excellent method of disinfection is by means of fonnalde-

hyde gas. The most widely accepted method of employing this disin-

fectant is that known as the permanganate-formaldehyde method.

This consists of setting free the formaldehyde gas of the commercial

product formalin (40 per cent formaldehyde in water) by the action of

permanganate of potash. A modification of this method, known as the

permanganate-diluted formalin, is particularly satisfactory because

the addition of the water insures the moisture conditions needed for

the best results from the formaldehyde, these conditions permitting

also a marked reduction in the required amount of formaldehyde.

As a preliminary to all directions for this method of disinfection

it should be stated that the best authorities do not consider for-

maldehyde efficient at a temperature lower than 60° F. nor with a

humidity less than 65 per cent.

Where one has an incubator room, the room should be disinfected

with the incubators and brooders in it, together with all other mova-

ble appliances of the poultry farm, such as feed and drinking uten-

sils, trap nests, and other appliances. All detachable parts of these

appliances should be removed and placed about the room in such

positions that the gas may have easy access to all surfaces. Incu-

bators and brooders should be thrown wide open. Now, plug up

all openings, doors, windows, and cracks with bits of cloth or rags.

Cracks and other openings offering perfectly flat surfaces may be

satisfactorily sealed with strips of adhesive plaster or wet strips

of newspaper. For a room containing 1,000 cubic feet (say 10 feet

square and 10 feet high, or 10 feet by 12 feet and 8J feet high) there

must be used 11 ounces of permanganate of potash, 11 fluid ounces

of formalin, and 9 fluid ounces of water. The procedure is as follows:

In the center of the room, upon the dirt floor or upon a base suffi-

ciently large to protect the floor from stains by the red permanganate

which may be spattered around, place a basin or flat earthen vessel

with flaring sides that Tvill not hinder the exit of the gas generated.

In the bottom of this container place 11 ounces of permanganate of

potash for every 1,000 cubic feet of space in the room. Have at

hand 11 fluid ounces of formalin and 9 fluid ounces of water for

every 1,000 cubic feet. Mix the fonnalin and water in a pail and

pour the entire amount on the permanganate of potash. I^ave

the room immediately, closing the door tightly, and allow it to remain

closed for from four to eight hours. After this the doors and win-

dows should be opened (if possible from the outside in order to avoid

entering the room and inhaling the pungent, irritating fumes of

formaldehyde gas) and the room well aired for several hours.
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It may sometimes become necessary to disinfect a single incubator

or brooder. The following suggestions are offered for those who de-

sire to use at such times the |)erini»nganate-diluted fonnalin method.

Keeping in mind the impossibility of making these machines abso-

lutely air tight, the writer is accustomed to recommend the following

procedure and adaptation of the ratio mentioned above in the disin-

fection of an ordinary 240-egg incubator. Start the lamp, so that

the incul)ator shall be thoroughly warmed. Cover the slat bottom

of the incubator with a few layers of newspaper, tacking or pasting

(preferably the latter) the four sides. Plug all cracks and openings

except the door space. AVhenever possible, soiled diaphragms should

be replaced with new felt or burlap, as the case may be. If it is not

feasible to do this, wash off all dirt and tilt the diaphragms inside the

incubator so that they may not interfere with the free progress of the

gas. Put out the lamp. Place in the center of the newspaper-covered

floor of the incubator a saucer containing 1 leveled teaspoonful of

crystals of })ermanganate of potash. Mix 2 teaspoonfuls of formalin

(38 to 40 per cent formaldehyde) with 2 teaspoonfuls of water and

pour upon the permanganate of potash. Quickly close the incubator

door, making the cracks as tight as possible by means of wet news-

paper. After four or five hours open and air the incubator for a few

hours. The pungent, irritating, formaldehyde-laden atmosphere that

sometimes lurks about the incubator after this treatment may be neu-

tralized by placing in the incubator a saucer containing a very small

quantity of weak ammonia water.

7. Clean breeding.—This is accomplished by breeding from the

youngest females consistent wdth good breeding.

REASONS FOR APPLYING THE MAXIMS.

Let us look at some reasons connected with the application of each

of the maxims.

1. Clean out with Epsom salt.—For the same reason that a

chicken uses the dust bath, it is given the Epsom salt, namely, to get

rid of or to diminish the number of parasites. The dust bath assists

in removing the ectoparasites (outside parasites) ; the Epsom salt

cleans out the endoparasites (inside parasites). Some of these may
be large enough to be seen with the unaided eye, as, for instance, the

various intestinal worms, whereas others may be minute enough to

require high powers of the microscope for detection, or even be so

infinitesimal as to belong to the class of ultramicroscopic germs.

It is customary to regard the presence of intestinal worms as a

more or less normal condition and not deserving of any anxiety.

But it may well be pointed out that the intestinal parasites of

chickens, be they worms, molds, bacteria, or protozoa, are certainly

not beneficial to the chicken. On the other hand, any one of them,
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no matter how apparently harmless, may produce diseast^ or develop

conditions in which certain well-known disease-producing parasites

may openite, or may, during their so-called harmless development,

evolve poisons which, given certain accidents to the lining mem-

brane of the intestinal tract, may suddenly provoke a fatal disease

in the birtl. Hence it is necessary not oidy to clean out the intestinal

tract by means of Epsom salt but to keep it in this condition.

What has just been said is not merely with reference to the pre-

vention of disease. Suppose diseavse of any form has attacked the

bird. It now requires the maximum of its disease-resisting powers

for a successful defense. But suppose the bird is already engaged

in battling with intestinal parasites and neutralizing their toxins.

It is as if a nation engaged in civil war is suddenly called upon to

defend itself against a foreign invasion. So, when the flock is

attacked by disease or a single bird becomes ill, even though the

affection be only bumblefoot, the poultryman should clean out with

Epsom salt. By this means he will not only stimulate the disease-

resist ins: forces of his birds, but will also relatively increase those

powers by the removal from the intestinal tract of parasites and

poisons which would otherwise have to be overcome.

2. Clean up by spreading powdered air-slaked lime.—This is im-

portant chiefly because of its association with No. 4 (clean food).

More cases of disease are probably developed through parasite-con-

taminated food and drink than any other means. We have every rea-

son to believe that the causative organisms of disease in the respira-

tory and digestive tracts are passed out of the body of the bird in

immense numbers in the droppings. Thus disease is spread from bird

to bird by means of the infective droppings of a sick fowl or chick;

or it may reach the flock from a neighbor's sick poultry by the

wind wafting the dust from his poultry yard contaminated with the

infection-laden droppings of his diseased stock, or being tracked from

his place by dogs or cats or even by mutual friends, or it may be car-

ried from place to place by such birds as sparrows and crows. It must

be remembered, too, that it is not alone the sick birds that are thus a

source of danger. In poultry hygiene as in human sanitation one must

beware of the " carrier " of causative agents of disease, not only

bacillus carrier but microbe carrier, using this latter term to include

the molds and microscopic animal forms, such as coccidia. the

cause of white diarrhea in chicks, and also parasite carrier, under

which term ure included the larger parasites, such as worms. These

carriers are divided into three classes—sick carriers, chronic carriers,

and healthy carriers. Against the sick carriers the poultryman is

naturally forewarned and forearmed. But as the soldier dreads the

ambushed foe, so let the poultryman be wary of the covert attack

on his flock by parasitic enemies which stealthily approach the bird
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under cover of Iho ^S)iico sick but now supposed to he cured'' bird

(chronic carrier), and hidden in (lie int(\stinal tract of liealthy birds

(healthy carrieis) that liave simply })icke(l up the parasites and arc

carrying tliem without bein<x affected by tlieni. Against all such

risks the poultryinan matcM-ially defends hini,s<»]f and his fhxk wlien

he cleans up with ])()wdere(l air-slaked lime.

Maxims 1,2, and )i form together a strong combination in combating

the baneful inlhienccs of these carriers. Th.e sprinkling of tlic lime

sliould be carried out the same evening that the Epsom salt is given.

The cleaning-out process is accomplished largely during the night

and the air-slaked lime on the droppings boards serves to dc^stroy the

parasites thus ejected from their harboring hosts, whether sick,

chronic, or health}^ carriers. Therefore, whenever Epsom salt is

administered it is well to sprinkle air-slaked lime about the premises,

especially under the perches.

3. Clean the water supply.—Water-borne diseases are frequent

in the poultry yard. If the poultryman permits, consciously or

unwittingly, to run at large one bird sick with any of the con-

tagious diseases of the head parts or with bowel diseases, it is prac-

tically certain that the water supply will be contaminated in less than

one hour's time. In the case of a large flock affected with flagellate

diarrhea, the writer found the flagellates in less than one hour's time

in the drinking water which had been sterilized and placed in thor-

oughly disinfected fountains. It is well known how boards of health

throughout the country recognize the danger which lurks in the

public drinking fountain, and endeavor to safeguard the public

health by adopting the individual drinking cup. While the poul-

terer can not adopt the individual cup for his fowls, he can by
hygienic methods secure an equally good result by adding every few

days (daily during the prevalence of disease) one of the antiseptics

previously mentioned on page 181. In the proportions named, these

remedies do not actually disinfect the water, that is, destroy the

microbes deposited in it by sick birds. They act rather as antisep-

tics; that is to say, they serve to inhibit the development of bacterial

and other microbial life. This hindering of microbic growth occurs

not only in the drinking fountain, but is maintained in the intestinal

tract, thus making maxim 3 a splendid adjunct to maxim 2.

In ordinary circumstances, where drinking water is supplied in

containers, these vessels should be sterilized once daily by means of

hot water, and the w^ater should be changed once a day in cool

weather and twice daily in warm weather. During the prevalence

of disease the water can not be changed too often and the vessels

might well be scalded twice daily.

4. Clean food.—This, as before stated, must be accomplished by

preventing contamination, or, when that occurs, by the application of
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heat. A man once said to the writer, " Oh, cliickens love moldy

bread ; they will eat all they can get of it, and it never hurts them.''

That man, unfortunately, had never learned to reason from cause to

eflfect, and was, therefore, unfitted to deal with health questions.

Few, if any, of the intelligent men and women who are practical

poulterers would care to furnish moldy feed to their high-priced

prize winners. Pathologists recognize a disease called mycotic enter-

itis, which is an inllanunation of the intestinal tract, manifesting

itself by diarrhea and caused by the presence of some mold. They
also recognize mycotic pneumonia, which is an invasion of the

bronchial tubes by the mold known as Aspergillus fumigatus^ giving

rise to the disease known as aspergillosis. This disease is of frequent

occurrence in pigeons and pigeon feeders, owing to the presence of this

mold on the corn which the feeders take into their mouths along with

water and force into the mouths of the '' squealers " in a fashion simi-

lar to that practiced by the parent birds.

It is hard to estimate the immense value that hopper feeding has

been to poultrymen in that it preserves the food from contamination

such as occurs when grain is scattered. Nevertheless grain must be

scattered, for the scratching shed is a necessity. However, moldy

litter should be avoided. The removal of moldy clover chaiff has

been reported as ending a siege of aspergillosis in chicks (brooder

pneumonia). Recently one of the State experiment stations pur-

chased for litter some straw that had been baled while damp. A
few days after the introduction of this straw the chickens began to

die. Post-mortem examination revealed pneumonia, the lungs show-

ing minute white spots. Bacteriologic investigation of these spots

demonstrated the presence of a mold which was found also in the

straw. The immediate removal of this litter and the introduction

of clean straw checked the illness of the fowls.

These considerations point to the necessity of keeping the chicken

feed free from mold; for example, moldy feed and meat scrap that

" smells bad." With the latter, cases of bacillary diarrhea or toxic

conditions similar to that known as ptomaine poisoning may be ex-

pected. If, in spite of the utmost care, as may sometimes happen,

mold should creep into grain which it is compulsory to feed, treat it

as the housewife has for years treated such accidents—by applying

strong heat. There is immense satisfaction in realizing that the day

is past when it w^as thought that moldy grain which could not be used

by human beings would do for the horse, what was too bad for the

horse would do for the cow, what was too bad for the cow would do

for the hogs, and that which the farmer would not dare give to the

hogs might be thrown to the chickens.

5. Clean eggs.—The reason for dipping eggs, just prior to incuba-

tion, in grain alcohol is the fact that as they come from the hen
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they are comjH'lliHl (o pass throup^h the cloaca, which gives passage

likewise to the ih-oppings. Thus the extt»rior of the eggshell is

certain to be contaminated with whatever infectious micTobes aro

lurking in the intestinal tract of the hen. If, as is very likely to be

the case, the hen is parasitized with ccxxidia, the shells of her eggs

are certain to be contaminated with the coccidial c^ysts, which under

the influence of the heat and moisture of the incnibator develop to

the stage necessary for the transfer of the disease* to the chick. Then,

when the chicks begin to peck, as peck they will, during the first 24

hours, some of these cysts w\\\ be taken into the alimentary tract and,

upon reaching the duodenum (that portion of the intastine immedi-

ately following the gizzard), will be dissolved by the pancreatic

juice, so setting free the coccidial forms that attack the lining mem-
brane of the intestine and thus precipitating an outbreak of white

diarrhea in the flock. There are many poultry breeders who are

prepared to vouch for the marvelous results that have followed the

cleansing of eggs just prior to incubation. However, the eggshell is

not the only source of the contagion of white diarrhea, so that merely

dipping eggs and then continuing to be careless on all the other

points is not likely to be a sufficient preventive.

6. Clean incubators and brooders.—The chief necessity for this is

because previous use has tended to infect them. For instance, the

infected eggs of a first hatch may not have been dipped, although

through some fortunate combination of unrecognized factors the

chicks did not come down with the disease; nevertheless, the organ-

isms are there. Again, in view of the widespread infection of adult

stock by coccidia, and the writer's demonstration of the causative

relation of these coccidia to the almost universally prevalent white

diarrhea of chicks, every poulterer should act on the assumption that

his adult stock is infected, that therefore the eggshells have been

contaminated, and hence that a previously used incubator needs

disinfection.

7. Clean breeding.—Consideration of a few facts will demonstrate

the advisability of breeding with the youngest females consistent with

all known principles of good breeding. A few years ago the writer

made the announcement that so-called brooder pneumonia is caused

b}^ the presence of a mold, Aspergillus fumigatus^ in the lungs of

the chicks. That w^as the demonstration that brooder pneumonia is

a pulmonary aspergillosis. The writer has examined cases dead

within 24 hours after hatching in w^hich more than half the lung

tissue has been transformed into a solid, cheesy mass. Such a condi-

tion could not have developed after hatching. The time necessary

for the development of such lesions would carry the starting point

back into the period of incubation, hence the only possible method of

accounting for such early disease would be to suppose the presence of
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the .mold witliin the e^^ and its deveK)pment in the egg ahjng with

the embryo, the conditions of incubation being ideal for mold de-

velopment. That eggs may carry mold infection has long been

known. Gayon, in 1875, reported finding in eggs a mold which ap-

pears to have been Aspergillus fu7nigatus. Since that time several

investigators have noted the presence in eggs of this pathogenic

mold. More recent investigations have revealed also the presence of

various bacteria, both harmless and disease-producing, in the ^gg
contents.

The question now arises as to how and where this infection of the

^gg occiu*s. It is known that infection of the Qgg may take place by

passage of the microbes through the shell from the outside. Eggs

kept in damp places are known to be thus infected with molds, while

eggs whose shells have been allowed to remain in a filthy condition

have revealed a bacterial infection of their contents in marked accord

with the microbic contamination of the outside of the shells.

Some very recent experiments have shown that the eggs of virgin

pullets reveal a much lower rate of bacterial infection than eggs

from females that have been associated with the male bird. The

act of copulation as ciirried out among fowls always results in the

introduction of more or less dirt into the oviduct of the female, thus

entailing gradual infection of the ^gg tube and ovary with microbes

found in the soil contaminated with poultry droppings, to say noth-

ing of the transfer from the cock bird's cloaca of pathogenic micro-

organisms derived from his own intestinal tract. It has long been

recognized in a general way that infertile eggs did not sutler putre-

faction in the incubator, while fertile eggs that did not go on to the

development of the embryo were quite prone to become rotten.

The investigations referred to furnish us with the exact status of

this question. There are infeilile eggs other than those from virgin

pullets, but it is not so much the infertile eggs as the eggs from virgin

pullets that are free from infection. And here the poultryman's

judgment and experience placed him on ground which the bacteri-

ologist has now justified. Knowing from other and extensive in-

vestigations that constant breeding from pullets rCvSulted in deteri-

oration of the stock, poultrymen have taken to using their pullets

merely as layers, reserving them for breeding only after the pullet

age was passed. Then, as stated above, believing that infertile eggs

did not spoil as quickly as fertile eggs, they decided that it was best

to keep these laying pullets apart from the male bird. These in-

vestigations have justified this course and have also demonstrated

that immediately upon association with the male bird the females

are in danger of infection of the o^gg tube and Qgg bag and conse-

quently of the ^gg itself. Recognizing this possibility that con-

stantly menaces the breeding birds as against the layers, if disease
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persists among the chicks in spite of (leaning out the intestines of

the old birds, jind spreading lime ahonl (he place and cleansing the

^va(er supply, and <li|)j)iiig (he eggs pi-ioi- (o iii(Mil)ation, and dis-

infecting the incubators and brooders, (he poultrynian should look to

the breeding s((H'k. It inus( be renienilHM-ed (ha( from the moment
a hen is mattMJ (here arises (he })ossibili(y of infection of the repro-

ductive organs which nuvy be transmitted to the cg<r ;vnd so to the

embryo, causing either death in the shell or of the newly hatched

chick. All mated birds must therefore be regarded as potentially

infected.

The experiments of Rettger and Stoneburn at Storrs Agricul-

tural Exi)eriment Station in the investigation of Hacteriurri jyullorum

are conclusive as to the transfer of disease-producing microbes from
the ovary^ of the hen to the o^gg and thence to the embryo, thus caus-

ing death of the embryo in the shell or a fatal septicemia of the

newly hatched chick.

APPLICATION OF THE MAXIMS TO THE TREATMENT OF DISEASE.

It must not be imagined that all necessary treatment of disease

begins and ends with the employment of the seven maxims which
have been enunciated in this paper. These primary principles have

their place as the basis of all successful treatment. In many cases

they might, very likely should, prove sufficient in themselves. Fre-

quently, however, they must constitute only the foundation upon
which a complete and efficient treatment may be built. Hence it

seems wise at this point to present somewhat in detail the applica-

tion of these maxims in the treatment of some of the diseases of

poultry. Fortunately, most of the important diseases may be so

grouped as to permit suggestions for the intelligent application of

these maxims to any disease. Such, it should be understood, is the

sole object of this section. It is not a manual of treatment; it is,

rather^ a mere outline of treatment of some representative groupings

of poultry ailments for the purpose of incorporating the maxims
studied above and of .showing their relation to whatever specific

treatment—local or general—may be adopted.

DISEASES OF THE REGION OF THE HEAD.

The one prominent disease group that occurs to the mind in con-

nection with this title is that collection of ailments known under the

general term of " roup.'' This name includes for the writer all affec-

tions usually so designated by poultrymen in different parts of the

country, namely, snuffles, wet nose, cold in the head, contagious catarrh,

sore eyes, cold in the eyes, roupy disease of the eyes, diphtheritic sore

eyes, sore mouth, sore throat, roupy disease of the mouth, diphtheritic

sore mouthy chicken diphtheria, diphtheritic roup, and canker. Being
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an infectious disease, roup is caused by microbes, not by drafts or

dampness. These latter are predisposing factors which operate, as

in a conmion cold, by furnishing conditions favorable for the multi-

plication of the roup genns. Hence, for the purposes of this pa^K-r,

roup should be before the mind in treatment when there occurs in

birds any deviation from the normal in the condition of the eyes or

upper air and food passiiges, whether it be watering of the eyes, run-

ning at the nose, or slobbering, on the one hand, or, on the other hand^

the presence in eye, nostrils, or mouth of yellowish, cheesy material,

and (note this particularly) whether, with any or all of these symp-

toms, there is or is not an odor.

Without doubt the only safe treatment of roup is to kill the sick

birds by a bloodless method, immediately burn their carcasses, and

then, directing attention to the apparently healthy birds, clean out,

clean up, and clean the water supply as previously directed in

maxims 1, 2, and 3.

If, however, the poultryman for any reason desires to treat the

sick birds, they should be isolated at once, kept at a safe distance

from the flock, and visited only after the healthy birds have received

their usual attentions. The poulterer immediately on leaving the

hospital should change or disinfect his shoes, remove his hospital

overalls, and thoroughly wash his hands and clean his nails. He
must keep constantly before his mind the fact that he is maintaining

a pesthouse on his premises, and everything must be done to prevent

transfer of the contagion from sick to well.

For the birds which are apparently -well it is sufficient to clean out

once a week, clean up by a liberal use of air-slaked lime, and clean

the water supply daily. In the treatment of the isolated sick birds

the indications are to clean out, clean up, clean water supply, and

apply local treatment (Epsom salt may be administered twice and

even three times a week until signs of improvement are manifested).

Local treatment will vary according to the different phases assumed

by the disease. Nevertheless, all portions of the upper air and food

passages should receive some attention. This is required by the

intimate relationship existing between mouth, throat, gullet, wind-

pipe, cleft palate, nostrils, orbit, and groove (sinus) surrounding the

orbit.

In all cases, by means of a medicine dropper or a small oil can,

inject into the nostrils a few drops of peroxid of hydrogen. Flush

the eyes with a saturated (4 per cent) solution of boric acid (1 heap-

ing dessert-spoonful to 1 pint of water, preferably boiled water) , or

with a wash composed of 1 heaping dessert-spoonful of powdered

borax to 1 pint of water. Remove all cheesy matter by means of a

thin probe covered wnth absorbent cotton and wet with the solution

of boric acid or borax. The mouth and throat should be swabbed
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freely with a niixture of equal parts of peroxid of hydrogen and

hoi led water. Choesy mattxir in the cleft palate and (tanker i)atches

in the mouth should be scraped away and the exposed surfaces

j)ainted with peroxid of hydro<!^en. SweHin<j^s under or around the

eye are phases of roup and are be>;t treat-ed locally by injections into

the nostrils and incision of the skin over the center of the lump,

when, by a little pressure, the contents usually roll out like the yolk

of a hard-boiled e^^. The cavity may be painted with tincture of

iodin. *

Chickenpox, or sorehead, is by some eminent investigators regarded

as another manifestation of roup. Others equally prominent doubt

the identity of the two affections. It is, however, a contagious dis-

ease, and, if treated, should be dealt with upon the principles out-

lined above for roup. The indications are to clean out, clean up,

clean the water supply, and apply local treatment. This last con-

sists in removing the warts or scabs as they form on the oomb or

unfeathered portions of the head and paint the exposed surfaces with

turpentine or tincture of iodin.

DISEASES OF THE INTESTINES.

This disease group equals in importance that previously considered.

In fact, when chicks, as well as older birds, are taken into account,

intestinal affections cause a much greater mortality. The various

affections belonging to this group are so generally characterized by

diarrhea as the prominent symptom that the name " diarrhea," with

various prefixes (white, pasty, bacillary, protozoal, coccidial, flagel-

late, verminous) , is apt to be the more common designation. "What-

ever the character of the disease, whether it presents the symptom
of diarrhea or of constipation, whether it appears to be a mere dis-

turbance of the digestive apparatus from improper feeding or a

manifestly infectious malady, it must be understood that after a few

days the disturbance takes on the character of a local intestinal infec-

tion, due to the multiplication of microorganisms in the intestinal

tract. Hence all indications for treatment must be based on the

possibility of infection either present or imminent. These indica-

tions are met by maxims 1, 2, and 3—clean out, clean up, and clean

the water supply. If the intestinal disturbance has been induced by

moldy or otherwise improper feed, further treatment, as indicated in

maxim 4, is called for, namely, stop feeding the contaminated mate-

rial ; or if compelled to continue, apply strong heat to the moldy
feed stuff.

It is doubtful if a complete cure is ever effected in cases of infec-

tious diarrhea. Some of the infective organisms are apt to become

permanently located in some portion of the intestinal tract. As a
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result the cloaca becomes contaminated with these microbes, and con-

sequently there takes place a pollution of the eggshell in its passage

through the cloaca. Hence the next indication is met by maxim 5,

cleanse eggs in grain alcohol just before placing them in the incubator.

Moreover, since there is always the possibility of a mild attack of

one of these infectious diarrheas having escaped the poulterer's

notice, with the result that eggs from a hen which has thus suffered

have been placed uncleansed in the incubator, a further indication

for treatment in the overcoming of ikarrheal affections in poultry

calls for the treatment required by maxim 6, clean incubators and

brooders. Sooner or later, if these affections persist in the flock, the

poulti-yman must recognize the value of maxim 7, clean breeding by

using the youngest females consistent with the requirements govern-

ing the production of vigorous stock.

Before starting in on a course of treatment like the above the

poulterer should consider whether the sick birds are worth the

trouble. He should also consider whether he can afford to risk the

exposure of his healthy birds to the dangers incident to the pres-

ence of disease upon his premises. Whichever way he decides, he must

undoubtedly see that it is better to apply the seven maxims of this

paper as a preventive measure than wait to adopt them as a basis of

treatment. He must further remember to quarantine all new birds,

and neither introduce into the flock nor allow to remain in it any

bird that shows watery eyes, running at the nose, noisy breathing,

or soiling of the feathers around the vent. Such birds, in all prob-

ability, suffer from roup or intestinal infection in mild form, yet

are able to disseminate the causative agents of the disease through-

out the flock.
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INTHODICTION.

Binder twine is used to tie into bundles nearly '^0 million acres ot

small grain harvested annually in the United States. In addition to

the sheaves of wheat, oats, barley, rye, rice, and flax, which are

cut by the grain binders, increasing areas of corn are being harvested

by corn binders. The quantity of twine required varies widely for

light or heavy crops and for different crops, also for different kinds

of twine, but as an approximate average it may be estimated at about

2 pounds per acre for small grain and 3 pounds per acre for corn.

More than 190 million pounds of binder twine are used annually

in the United States. The farmer pays for this more than $15,-

000,000. This tw^ine is used but once and in its use is destroyed.

Hay rope may be used over and over again before being Avorn out,

and after that it may be converted into paper stock. But not so w^ith

binder twine. No attempt is made to recover it for any purpose,

and in one operation it uses up completely more than 90.000 tons of

new fiber each year. The demand for binder twine has been a most

important factor in the development of hard-fiber production.

During the 35 yeai^ since self-binders came into general use for

liarvesting grain in the United States, the production of fiber from

the henequen plant in Yucatan has increased more than sevenfold.

REQUIREMENTS OF BINDER-TWINE FIBER.

A fiber to be used for binder twine must be strong, rather stiff,

averaging more than 30 inches long, clean^ and straight, not subject

to injury by moisture, mildew, or insects, and it must be compara-

tively inexpensive. These requirements are best fulfilled by the hard

fibers, abaca (Manila hemp), henequen, sisal, cantala, cabuya. and

phormium, and to a less degree by the soft fibers, flax, hemp, and jute.

Cotton, which has a Avider range of uses than any other textile fiber^

is not suitable for binder twine. All of the hard fibers used in the

manufacture of binder twine are imported (See PI. Ill, fig. 1.)

The principal kinds of liinder twine quoted in tlie markets are

the following:

(1) Pure manila (G50 feet to the pound), made of a good quality

of abaca fiber.
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(2) Manila (000 feet to tlie pound), made of abaca witli a mixture

of other fil)ers.

(3) Standard manila (550 feet to the pound), made of mixed

abaca and henequen fiber.

(4) Standard (500 feet to the pound), made of henequen (sisal)

colored to rCvSemble abaca.

(5) White sisal (500 feet to the pound), made of henequen fiber,

sometimes with a mixture of other fibers, but not colored.

Abaca, commonly called " Manila hemp," and henequen, known as

" sisal ' in the trade, are used for binder twine more than all other

fibers combined. (PI. Ill, fig. 1.) Other hard fibers used to a lim-

ited extent, chiefly for mixing with abaca or henequen, are sisal,

phormium, Manila maguey, mescal maguey, cabuya, and mauritius.

ABACA.

The best and highest priced grades of binder twine are made of

abaca.* This fiber is obtained from the leaf stems of the abaca plant

(Musa textiUs). (PL V, fig. 1.) The abacA plant is nearly related

to the banana plant, which it very closely resembles, except that its

fruit is not edible. It is native in the warm, rainy districts of the

Philippines, where, in many localities, it is still abundant in the wild

state. The abaca fiber of commerce is obtained exclusively from

plants that are cultivated. Attempts have been made to introduce

the cultivation of abaca into southern India, the Andaman Islands,

Borneo, Cuba, and Porto Rico, but owing to unsuitable conditions

of soil or climate or to lack of facilities for preparing the fiber, the

industry has not become established outside of the Philippines,

except in Java.

The cultivation of these plants, of which about a dozen horti-

cultural varieties are recognized, is confined to limited, warm, moist

areas in the Philippines and Java. Abaca requires for successful

growth a rich, deep, loamy soil of rather loose texture, moist, yet

with good drainage. It must have a rainfall of 60 inches or more,

well distributed, so that there may be no severe drought at any season,

but the drainage must be such that the water will not remain stag-

nant about its roots. Many of the best plantations in the Philippines

are on volcanic soils, near the bases of mountains sloping south and

east, where there is abundance of rain, good drainage, warm sunshine,

and protection from strong winds.

Abaca plants produce seeds in black, bananalike fruits, but they

are commonly propagated by suckers which spring up from the roots.

iThe name abacil is preferred to Manila hemp because neitlier the plant nor the fiber

bears any relation to true hemp.
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Theso are set out in rows about H feet apart each way, and the soil

around each plant is kept free from weeds by hand cultivation with

(he Ik)1(> or hoe. On some of th(i well-managed plantations better

results are obtained by thorough, clean cultivation with cultivating

tools drawn by mules. The j)lants attain a height of 15 to '20 feet.

The first st a 1 Us are cut al)out 18 months after setting out the

suckers. The leaves are trimmed off, leaving the trunk 8 to 12 feet

long and 5 to 8 inches in diameter, composed of the leaf sUuns over-

lapping in concentric layers, extending nearly from base to summit.

The trunk is separated into these component leaf stems 6 to 10 feet

long, 5 to 8 inches wide, and about three-eighths of an inch thick.

The leaf stems in turn are split into strips 1 to 2 inches wide and the

spongy inner portion is scraped away, as the good fiber is only in the

thin outer layer of each successive sheathing stem. The thin, flat

ribbons, or " tuxies," thus prepared are drawn by hand under a

blunt knife pressed by a spring against a wooden block. This process

scrapes away the pulp, leaving clean white abaca fiber. The fiber

is dried in the sun and after sorting is ready to be baled for market.

Twelve different grades of abaca are quoted on the market, the

differences resulting chiefly from greater or less care in cleaning and
preparing the fiber. These grades range in price from about 5 cents

per pound for the lowest to about 10 cents for the highest. Most of

the " pure manila " binder twine is made of the " midway," or

medium, grade, ranging between the grades known as " fair current "

and " good current."

HENEQUEN.

The largest quantity of binder twine is made of fiber obtained from
the leaves of the henequen plant {Agave fourcroydes). (PL IV, fig.

1.) This fiber is commonly known in the trade as " sisal," because it

was formerly shipped from the port of Sisal in Yucatan, but it is

different from the fiber of the true sisal plant. Henequen is native

in southeastern Mexico, and it is cultivated in Yucatan and Cam-
peche and to a limited extent in the States of Chiapas, Sinaloa, and
Tamaulipas, Mexico, and also in Cuba. It is rarely seen outside of

these regions. It requires a hot, dry climate and well-drained lime-

stone soil. In Yucatan, where it thrives best, the lowest recorded

temperature is 48° F., and the annual rainfall is about 30 inches.

The atmosphere is very dry, except when it is actually raining, and
the porous limestone soil affords excellent drainage. This soil also

permits free access of air to the roots, which is necessary for the best

development of henequen.

Henequen plants produce seeds and bulbils, similar to top onions,

but they are propagated chiefly by suckers which grow from the root-
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stocks. The suckers are set out in rows about t> feet apart and ab(jut

6 feet apart in the row. The vegetation between tlie plants is kept

down usually by cutting with machetes. Better results are obtained

by clean cultivation where the land is not too stony.

The first crop of leaves is cut 4 to 7 years after planting, usually

the sixth or seventh year in Yucatan, and after that annual or semi-

annual crops are cut for 10 to 20 years. Only the two outer or

lower rows of leaves are cut at each harvest, leaving the others to

develop. The spines on the point and margins are trimmed off and

the leaves are tied in bundles of 50 each aiul taken to the cleaning

machines. Nearly all of the henequen fiber of commerce is cleaned

by machinery within 48 hours after the leaves are cut. Most of the

machines work on the same general principle. The leaves, fed side-

wise in a continuous row at the rate of 3,000 to 30,000 an hour, are

grasped near the center and carried forward past a rapidly revolving

wdieel with scrapers which beat and scrape away the pulp from one

end of the leaf. The grasping device is then shifted to the cleaned

fiber, and the leaf is carried on past another wheel which scrapes

away the pulp from the other end of the leaf. (PI. V, fig. 2.) The
fiber, cleaned in this manner in about six seconds, is dried in the sun

and is then ready to be baled for market. This fiber is of a light

reddish yellow color and 3 to 4 feet long. It is delivered at the mills

in the United States at 4 to 6 cents per pound.

SISAL.

The true sisal fiber is obtained from the leaves of the sisal plant

{A(/ave sisalana). (PI. IV, fig. 2.) This plant is native in southern

Mexico and Central America. It is cultivated for fiber production

in the Bahamas, Hawaii, German East Africa, and on a few planta-

tions in India and in Chiapas, Mexico, but in Yucatan it is cultivated

to only a small extent for the production of fiber for domestic use.

It is more widely distributed in gardens and collections of economic

plants than any other fiber-producing Agave. It is often incorrectly

labeled ^^Agave rlgida sisalana.'''' It will endure slight frosts and a

considerable variation in soil and moisture better than henequen, but

for profitable fiber production it should be cultivated only in dry

limestone soils in regions where the temperature does not fall below

freezing.

Sisal produces suckers and bulbils, as does henequen, but no seeds.

The bulbils, and usually the suckers, are cultivated (> months or more

in a nursery before being set out in the field. When 15 to 20 inches

high they are transplanted to the field and set out in rows to 9 feet

apart. The first crop of leaves is cut 3 to 5 years after transplant-
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in«x. i»ii<l JiiiiiiKil ()!• x'niinnniinl ('r()j).s arc obtained for 4 to 10 years

tliercaflcr. Much of \\\v sisal lihcr in llic Bahamas is cleaned l)y hand
al'lei- Ihe leaves haxc been soaked in water to soften the ])u]|). This

j)ro(luces a thdl-«j:ray or din^y-colored fiber of pfK)r quality. The best

sisal is cleaned by machinery in tlie same manner as henequcn. AVhen
properly cleaned it is clear, ivory white, with a good luster, and it is

stronii^er than henecpicn. AVell-cleaned sisal commands a price some-

what better than henequen, and it can be used to better advantaj^e in

higher grades of cordage than binder twine, while the hand-cleaned

sisal is too poor to be made into binder twine, except for mixing in

the lowest grades.

PHORMIUM (new ZEALAND HEMP).

IMiormium, also called New Zealand hemp and flax, though not at

all like either hemp or flax, is obtained from the leaves of Phormium
tenax in New Zealand. (PL III, fig. 2.) This is the most important

hard-fiber plant outside of the Tropics. It is cultivated as an orna-

mental plant in parks in California and on the Atlantic coast as far

north as Charleston, S. C. It is not cultivated systematically in

New Zealand, but is left in a semiwild state when the land is cleared

of other vegetation. It grows in moist, rich land and in reclaimed

swamps, forming dense clumps 2 to 4 feet in diameter. The leaves

are 4 to 10 feet long, 1^ to 2 inches wide, and about one-sixteenth of

an inch thick, with a rather firm texture and a hard surface, making
it difficult to scrape away the pulp without injury to the fiber.

The fiber is prepared by beating, soaking in water, scraping, dr^^-

ing, beating a second time, sorting, and baling. This fiber, as com-
monly prepared in New Zealand, is 4 to 8 feet long, reddish yellow

in color, finer and softer, but much weaker than abaca. It resembles

abaca more nearly than any other fiber and may be mixed with it in

spinning, but it is too weak to be used alone for binder twine.

Phormium and abaca may be distinguished from henequen and
sisal fibers by burning and noting the color of the ash, that of abaca

being almost black, phormium very dark brownish gray, and hene-

quen and sisal light gray or nearly white. Sisal from Java, entering

our market in small quantities, probably yields a dark ash because

it is grown on soil containing little lime.

MAURITIUS.

^Mauritius is a hard fiber, white in color, finer and more flexible

than either henequen or abaca, obtained from the leaves of aloes vert

{Furcraea foetida) in the island of Mauritius. This plant, native in

eastern Brazil, is cultivated for fiber production in Mauritius and.
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to u liiiiited extent, in Inilia. The plant <^r()w.s like si.->al, but lias

much larger leaves, measuring 4 to 8 feet long and 6 to 8 inches wide,

with a small, blunt, horny tip. Two forms are recognized in Mau-
ritius, " aloes malgache " {Furcrciea foetida) of the highlands, and
'^ aloes Creole " {Fitrcraea foetida w'dlenhstiatia) of the lowlands.

The lowland form is preferred for fiber production, although its

leaves are more disagreeable to handle because of the sharp, hooked
spines along their margins.

The fiber is prepared by beating, soaking, scraping, washing with

soap and water, drying, and beating again. This laborious method
produces a very white, flexible fiber, capable of absorbing more than

its weight of oil, but too weak to be used alone for binder twine. It

may be useful for mixing with other fibers to improve the color of

twine or to increase its capacity for holding oil.

CABUYA.

Cabuya fiber, produced to a limited extent in Costa Rica and occa-

sionally quoted in the markets as " Central American sisal," may be

used for binder twine. It is obtained from the leaves of the cabuya

plants {Fureraea cabuya and Furcraea cabuya Integra) . These plants

are now being cultivated in Costa Rica, but thus far the fiber, cleaned

by hand, has been inferior to that from Yucatan henequen. When
pro{)erly prepared it is longer and stronger than henequen fiber.

MANILA MAGUEY.

Manila maguey is a comparatively new fiber in the market. It is

produced in the Philippines from the leaves of the Manila maguey
plant {Agave cantata) . This agave, although undoubtedly native

in the American Tropics, is known only in the East Indies, and within

the last decade it has been cultivated on a commercial scale in the

Philippines and Java. The plant is known in Java as " nanas

sabrang " and '' cantala." It is there cultivated on large plantations

like henequen in Yucatan, and its fiber is prepared by the same kind

of machines. In the Philippines most of the Manila maguey is pre-

pared by hand, and the quality of the fiber is injured by soaking the

leaves in water to facilitate the work of hand cleaning. In India

this plant is used for hedges along railways and roadsides. The
leaves collected from these plants and treated by crude hand methods

produce a large proportion of the fiber known in the market as

" Bombay aloe.''

The fiber when properly cleaned is vrhiter, finer, and more flexible

than henequen. It is used to a limited extent in binder twine, chiefly

for mixing with other fibei-s.
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MKSCAf. MACJUEY.

Mescal ina^uoy, a fiber similar to heneqneii hut finer and softer^

is proiluced in the State of Sinaloa in western Mexico from the leaves

of the meseal maguey plant {A (/are sp.). This plant is cultivated

primarily for the production of the strong alcoholic drink " mescal "

distilled from its l)ase. In recent years its leaves have been used for

the production of a fiber of good quality. This fiber is used chiefly

in the cordage and twine mills on the Pacific coast. It has often

been suggested that tliis ])lant l)e introduce<l in arid regions of the

Southwest, but it w^ill not grow successfully where the temperature

falls below freezing.
ZAPUPE.

In eastern Mexico, in the States of Tamaulipas and Vera Cruz,

three agaves, know^n respectively as "zapupe azul," or blue zapupe
(Agave zapupe)^ ''zapupe de Tepetzintla '' {Agave lespinassei) , and

'•zapupe verde'' (Aga-ve deweyana), are cultivated. These plants

grow^ well on loamy soils with more moisture and less lime than

seem necessary for good results with henequen or sisal. Otherwise

they are cultivated in much the same manner and the fiber is cleaned

by the same kind of machine. The fiber from these three different

species differs somewhat, but it is all softer and finer than henequen.

FLAX.

Flax fiber is used in the manufacture of 2,000 tons or more of

binder twine each year. Only the better grades of clean straight flax

straw can be successfully used for this purpose. Much of the flax

grown for seed is too short and too weedy to be used for binder twnne.

The straw, with the seed, is purchased in bundles, baled, and shipped

to the mill, where it passes through a series of automatic machines

which thrash and clean the seed, break, scutch, and partly hackle

the fiber, then mix with it a small percentage of hard fiber to give

it added strength and rigidity. After this it is passed through the

drawling frames and spinning machinery, being finally delivered in

the form of finished balls of binder twine, ready for the harvest.

HEMP.

Kentucky hemp has been used in the manufacture of binder twine,

both alone and in connection with jute, but owing to the scanty and
somewhat uncertain supplies its use has been discontinued. Jute

alone is not sufficiently strong, and is especially liable to deterioration

if exposed to rains while the grain is standing in shock, and hemp
alone is too expensive at normal prices to compete successfully with
abaca and henequen.
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MISCELLANEOUS FIBKKS.

The fibers of the various species of yuccas, generally known as bear-

grass, and also the lechu^uilhi, a small a^ave abundant in western

Texas, are often suggested as fibers fur binder twine, but they are too

short and otherwise unfit for the purpose.

Flax and hemp, and })ossibly phormium, are the only plants pro-

ducing fibers at all suited for binder twine that may be successfully

cultivated in the United States, exclusive of Porto Rico, Hawaii, and

the Florida keys. The arid lands of the Southwest are often sug-

gested for this purpose, but the winters there are too cold for the

successful growth of any of the agaves now cultivated for fiber pro-

duction. Sisal is now successfully cultivated on arid lands in

Hawaii, producing fiber of the best quality. Sisal, henequen, and

zapupe introduced into Porto Rico have gi'own well, giving excellent

promise for the profitable cultivation of these plants in parts of that

island too dry for other crops. Sisal, zapupe, and cabuya introduced

on the Florida keys have made an excellent growth wdiere they are

on land sufficiently high to escape being covered with salt water

during the hurricanes.

The importations of henequen (the sisal of the market) have in-

creased from 39,000 tons in 1891 to more than 117,000 tons in 1911,

and of abaca (Manila hemp) from 35,000 tons to 74,000 tons during

the same period. These increased supplies have come chiefly from

the increased production of henequen in Yucatan and abaca in the

Philippines, but should the market demand a similar increase dur-

ing the next 2Q years there is little danger of a lack of supply,

for new areas are being found where these and similar fibers may be

successfully produced.
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Fig. 1.—Henequen, the Most Important Source of Binder-Twine Fiber.

[Two rows of leaves are usually cut twice each year in Yucatan.]

Fig. 2.—Sisal, Cultivated in the Bahamas, Hawaii, and German East Africa.

[Differs from henequen in spines, color, and form of leaf and is shorter-lived, but yields better fiber.]
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Fig. 1.—Abaca iManila Hemp), Injured by Wind.

[Fil)er obtained from the overlapping leaf stems composing the trunk of the plant.]

Fig. 2.—Machine for Cleaning Fiber from Henequen and Sisal Leaves.

[The leaves fed sidewise, are carried past the first wheel, cleaning the lower half; then the grip changes

to this cleaned fiber, carrying them past the second wheel, cleanmg the upper half, j





RELATION 1U:TWEKN KOTA TTON SYSTEMS AND INSECT
INJURY IN THE SOUTH.

By W. D. HuNTKR,

In Charge of Southern Field Crop Insect Investigations, Bureau of Entomology.

INTRODUCTION.

One of the most conspicuous features of the recent remarkable

awakening in agriculture in the South is the movement toward the

diversification of crops. To a large extent this movement is the direct

result of the invasion of the cotton belt by the boll Aveevil, although

forces have been at work for man}^ ^^ears which alone would have

eventually brought about a change from the older system under

which crop diversification received but little consideration. As it

is, planters have learned that cotton can not noAV be planted profit-

ably in certain situations. In the Mississippi Valley, for instance,

there are large areas where cotton was formerly cultivated very

successfully, but upon which the crop can not now be grown with

any degree of certainty. These conditions force the planters to re-

duce the acreage in cotton, devoting to that crop only such areas as

are favorable for the fight against the boll weevil. The lands from

Avhich cotton is excluded in the manner described are devoted to a

considerable variety of other crops.

The great majority of insects which affect southern field crops

are not restricted to a single plant. Certain practices in rotation

tend to increase the numbers of the pests, and certain other practices

tend strongly to hold them in subjection. Consequently the new
era in the South brings special entomological problems. It is

recognized by everyone that the main object of a system of rotation

of crops is to maintain or upbuild the fertility of the soil. For-

tunately it is not absolutely necessar}^ in many cases for fixed se-

quences of crops to be followed. In many systems the planter has

considerable discretion as to the specific crops that are to follow in

the rotation. The discretion the farmer thus enjoys gives him an

opportunity greatly to decrease insect injury in connection with his

practice of rotation. An attempt will be made in this paper to point

out some of the general considerations that must be taken into

account in connection with rotation practices which are coming to

be generally followed in the Southern States.

201
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LIMITATIONS TO POSSIBIMTIKS OF 1N8EOT CONTROL RV ROTATION

PRACTICES.

Before proce-edin^ further it is necessary to point out the fact that

there are important limitations to the extent to wliich insects may be

controlled by rotation. It nmst not be thought that any system of

rotation is a panacea for damage by insects. As a matter of fact,

there are decided limitations to the application of this means of

control. Some species, as the boll weevil, the bollwonn, and the

tobacco hornworms, to a large extent are not amenable to control

by rotation. Climatic conditions and the attacks of parasites result

in frequent irregularity in insect abundance. Sporadic outbreaks

which can not be forecasted are of not uncommon occurrence. More-

over, by flight or by crawling, invasions take place from fields that

are entirely outside of the areas concerned in the rotation if not from

fields beyond the control of the individual farmer. Thus, the rice-

root weevils come into the fields in swarms from uncultivated lands.

The grass worm may do the same. The red spider may come from

certain weeds, the army worm from waste places, and the sugar-cane

borer from Johnson grass growing on headlands or levees, not to

mention grasshoppers which may fly in from great distances. In

fact, there are no very important barriers on the plantation which

serve to prevent the spread of any species which can fly or crawl.

This fact will always make it necessary for the planter to combat

insects by direct means. Rotation has a definite and important place

in insect control, especially in the case of species which develop in

the ground, but it is far from being a universal remedy. The ob-

stacles are increased by the fact that there are definite limitations in

the practice of rotation itself. Certain soils, for example, are better

adapted to corn than to cotton, or to peanuts than to cowpeas. The

futility of attempting to produce crops not adapted to the soil is well

known to the planter. Moreover, market conditions will frequentl}^

compel planters to depart from a system of rotation upon which they

may have started. These conditions will always remain general

obstacles to any system of rotation Avhich might be ideal from the

standpoint of insect control.

PRINCIPAL INSECTS AFFECTING SOUTHERN FIELD CROPS.^

The more important insect enemies of the southern field crops

considered in this paper are indicated below

:

The cotton boll weevil {Anthonomus grandis Boh.).

The cotton bollworm or corn budworm {Heliothis ohsoleta

Fab.).

1 Under this heading we consider only some of the more important insect enemies of

cotton, corn, tobacco, rice, and sugar cane. Of course there are additional important

pests of the other field crops grown in the South, but for the present purpose we exclude

the special pests of cereals and of such crops as alfalfa and sorghum, which are grown

primarily for forage.
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Tlio tobacco hornworins {P}de<jet1wnthm spp.).

'J'hc colioii jiphis {Aphin gossyj/li (ilover).

The cotton worm or caterpillar {Alabama aryillacea Iliibii.).

Cutworms of several species.

The southern corn root worm, or budworm {Diahrotica 12-

funcfata Oliv.).

The army worm {nrlio])h{laump}invtaW^vf.).

The <]:iass worm {Laphygma frvqiperda S. and A.).

The corn and cotton root-aphis (Aphis maidi-radicis Forbes).

The pfarden webworm (Loxo,Hege nmilalis Guen.).

The tobacco and corn stem-borer {Cramhus caliglnosellvs

Clem.).

The cotton wireworm (lloristorwfuff cnmahi.^ Say).

The sugar-cane borer {Diatrcea saccharalis Fab.).

The cotton red spider {Tetranychus hima^ulatiis Harvey).

The cow^pea-pod weevil {Chalcodermus ceneus Boh.).

The rice-root weevil {Lissorhoptriis simplex Say).

It is a striking fact that in this list of injurious species there are

but two which are restricted to a single plant. These are the cotton

boll weevil and the cotton caterpillar. All of the others attack one or

more of the cultivated plants, or at least one cultivated plant and cer-

tain weeds or grasses not cultivated. As a matter of fact the rice-root

weevil is the only species, aside from the boll weevil and the cotton

worm, which does not affect more than one cultivated plant. In

the case of the rice weevil several species of grass are attacked. As
these grasses spring up in and about cultivated fields or when the

fields are allow^ed to lie fallow they must be taken into consideration

in connection with plans for rotation.

PLANTS ATTACKED BY INSECTS INJURIOUS TO SOUTHERN FIELD CROPS.

As has just been pointed out, there are but two exceptions to the

rule that insects of importance in connection with the cultivation

of southern field crops are not restricted to a single plant. In this

connection we shall outline briefly the feeding habits of the species

considered in this paper.

The bollworm attacks corn, cotton, tomatoes, okra, tobacco, and
other plants. The tobacco hornworms feed upon tomatoes and allied

plants, as well as upon potatoes. The cotton aphis breeds upon all

plants of the cucumber family, as well as upon cotton, beans, straw-

berries, oranges, and many other cultivated and uncultivated plants.

Cutworms of four or five species attack com, grass, and truck crops,

as well as cotton. The southern corn root-worm, or drill worm,
according to Dr. F. H. Chittenden, is especially partial to cereals, but
frequently causes considerable injury to corn. The grass wonn attacks
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various species of ^nisse.s, as well as rice, corn, sorj^liuiu, and cot-

ton. The cotton root-aphis feeds upon corn as well as cotton and

undoubtedly upon certain other plants. The garden webvvorni

attacks alfalfa, many truck crops, and cotton, is well as a long list

of other cultivated and uncultivated plants. The tobacco stem-borer

also attacks corn. It is an important pest of that crop and is to be

found breeding in certain weeds. The cotton wireworm feeds upon

corn as well as cotton and undoubtedly attacks a considerable number
of uncultivated plants. The sugar-cane borer in Louisiana attacks

corn, as well as Johnson grass. Corn is exceedingly important in

contributing to the increase of this species, as the first broods of the

season are reproduced upon that plant. The cotton red spider is

practically omnivorous. Cultivated violets and wild pokeweed are

important in furnishing opportunities for breeding early in the

spring. The cowpea-pod weevil not infrequently attacks cotton.

EXAMPLES OF SIMPLE MEANS OF REDUCING INSECT INJURY BY MODIFICA-

TIONS OF ROTATION SYSTEMS.

A few years ago Prof. H. A. Morgan ^ called attention to a practice

followed in Tennessee which contributed greatly to damage by the

army worm, Eeliophila tinijmncta. A common rotation in Tennessee

and neighboring States is corn, wheat, and meadow. Generally

after the corn is laid by, a heavy growth of weeds springs up. "NATien

the wheat is cut the second year there is a heavy growth of weeds

from the seeds of the preceding season. These w^eeds are cut and left

as a mulch for the meadow. They furnish protection for the army

worm during the winter and spring of the third season. The conse-

quence is the frequent destruction of the meadow crop and the spread

of the insects into adjoining fields. In this case the difficulty would

be largely, if not entirely, obviated by the addition of a leguminous

crop, such as cowpeas, with the corn planted during the first season

of the rotation. This would prevent the growth of w eeds and there

would consequently be no seed, or at least very little, to give rise to a

gTowth of weeds after the wheat was harvested during the second

year of the rotation.

It is a general practice among rice planters in Louisiana and Texas

to allow the fields to lie fallow every third or fourth year to destroy

red rice and other weeds. This practice has an important effect

upon two of the insect pests of the rice crop, namely, the rice-root

weevil and the grass worm. During the fallow seasons the rice

weevils breed unrestrictedly on grasses, and are therefore present in

numbers to attack the rice during the season it is planted. This

form of injury is of most frequent occurrence where the rice lands

1 Journal of Economic Entomology, vol. 1, p. 14.
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luv not fully (IraiiuMl diirin/i; the fallow M'a^oii. In (ho caso of tho

•j^rass woi'in, on the oduT hand, iUv injury is <i;Tcate.sl on lands Avhcre

(h(^ drainage is <r()()d. I^ndci* siich conditions, during the. fallow

seasons, (ho <»^rass worm hrccds in ^roat nuin})ors. In faot, if it wore

not <2:i\('n this o|)i)or(uni(y for l)r<>odin<»- it is (l()u})tftd whothor it

would 1)0 an impoi'tant |)os( of (ho lico crop. Obviously tho host

plan to follow would ho not to allow (ho land to remain fallows Tho
only ohj(M't tho |)lantor has in fallowing is to extorrninato cortain

woods. This could bo accomplishod exactly as well if the fields were

])hinted in cotton, or in cowq^eas or some other legujninous (;rop. The
latter wonld be greatly preferable on account of the mannrial effects

of tho legumes.

In Virginia and several neighboring States the tobacco crambid

(Cramhus calig'inosellvs Clem.) is one of the most serious insect

pests with which the tobacco planters have to contend. The same

species also attacks corn and frequently does great damage to the

crop. The attack against tobacco, however, is more important.

The injury does not become apparent until some time after the

plants have been set in the field. Frequently this insect destroys

numbers of the plants. This is likely to happen so late in the season

that replanting is impracticable, and as a consequence a poor stand

is obtained. As has been shoAvn by Mr. E. H. Mathew^son, of the

Bureau of Plant Industry, success in producing tobacco depends

largely upon obtaining a good stand. Hence the insect is one of

tlie more important obstacles in producing tobacco profitably. The
species breeds naturally in certain wild plants, especially the so-

called ironweed or stickw^eed. This plant springs up in great

profusion in fallow fields and the seeds are frequently found among
clover seed. As a result, in the sun-cured tobacco region of Vir-

ginia there is a great abundance of stickweed plants, due either to

adventitious growth or unintentional planting along with the seed.

The weeds in the meadows are of special importance, for the reason

that the general sj^stem of rota-tion in the tobacco districts of Vir-

ginia is to cause tobacco to folloAv two years of grass.

Through the circumstances mentioned the wirew^orms Avhich were

distributed on a large number of plants become concentrated upon a

comparatively small number of plants, such as corn and tobacco.

Naturally, rotation can assist greatly in the control of this insect.

Tobacco or corn should not follow land that has been fallowed or

grassland in which the ironweed has sprung up in abundance. In

either case it is entirely feasible for the planter to precede tobacco

with a crop of cowpeas. This has been found by ^Ir. ^Mathewscui

greatly to favor the growth of the tobacco in addition to practically

eliminating the wireworms from the soil.
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The soutiiiini coin lootwonn, or drill vvoriii, i.-^ |jarlial to cereals.

AVhere this insect is an important pest it is not wise to follow small

grains with corn. Cotton, or better, solid covvpeas, soy iKjans, or

velvet beans, would be much preferable as a crop to follow grain.

In several of the eastern Atlantic States the cotton is considerably

injured by the root aphis. The primary food plant for this insect

is corn. The injury to cotton by the root aphis generally does not

become evident until the plants are rather well advanced. This

makes it generally impracticable to counteract the injury by re-

planting. The greatest damage observed to cotton has been in fields

where this crop has been planted after the land has been in corn for

several seasons. Here the interposing of some crop like cowpeas

inmiediately before the corn land is planted in cotton would not

only deprive the insects of food and greatly reduce the numbers but

would add to the fertility of the soil and increase the production of

cotton during the following season.

By far the most important insect enemy of sugar cane in the

United States is the borer Diatroea saccharalis. In Louisiana this

insect lives indiscriminately on corn and sugar cane. The corn makes

a much earlier growth than the cane in tlie spring. The borers

therefore begin to breed in the corn before the cane is well started,

and several generations are produced before the injury to the cane

begins. It is evident, of course, that the greatest injury to sugar cane

takes place where there is the greatest amount of early com in the

immediate vicinity or where sugar cane follows a crop of corn. The

trouble would be corrected largely if the corn were to be planted

some distance from the cane or by having spring-planted cane follow

fields of solid cowpeas rather than corn or corn and cowpeas mixed.

The cotton aphis, as has been indicated, feeds upon melons and

a variety of similar plants. In certain seasons when the climatic

conditions are favorable to its development and its insect enemies are

not abundant great damage is done to the cotton. Frequently one

or more replantings are necessary. This is of special importance in

regions infested by the boll weevil where replanting will prevent the

obtaining of an early crop. In this case the proper procedure would

be to plant legumes between the time the land has been occupied by

melons and the time it is planted in cotton. It is also evident that

melons should not be planted on land which has just been occupied

by cotton. Where there is a rotation with melons and cotton the

cotton should be preceded and followed by legumes, corn, or cereals.

The garden webworm does not attack corn, but the conditions in

cornfields frequently allow the insect to breed in great numbers.

The favorite food plants of the webworm are the species of Amaran-

thus known as " careless weeds " in the South, ^^lien corn is laid by

these weeds sometimes grow up luxuriantly. The webworms in-
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crease e()rres|)Oiuliii<2[ly and are likely to damage cotton or truck

crops planted siibseciuently. In fact, the injury of the webworni to

cotton, whicrh is more or less gcMieral throughout the South and of

great importance in some seasons, has been traced to the excCvSsive

abundanci* of '* careless weeds " during the preceding season. The
planting of cowpeas with the corn would correct the difficulty in

many cases, but of course there would still be an inflow from untilhul

fields, turn rows, and similar situations.

The corn and cotton wireworm damages a large number of plants,

including tobacco, oats, rye, cowpeas, and peanuts. However, the

injury to cereals is much less than to corn or cotton. Moreover, it

has been found by careful field observations that extensive injury

by the wireworm occui*s only where the soil has been greatly de-

pleted in humus. These two facts give a clear indication of a rota-

tion system that should be followed. This is to devote lands sub-

ject to injury to oats or rye, which are to be removed sufficiently

early in the season to allow the planting of cowpeas to be turned

under to increase the amount of organic matter in the soil. After

two seasons of this double planting there would be greatly reduced

injur}^ to subsequent crops of corn or cotton.

One of the most interesting instances of the value of a rotation is

in the case of the boll weevil. This insect, as is well known, feeds

upon no plant but cotton and has well-developed powers of flight.

It is therefore not apparent at first sight how any special exemption

from injury could be brought about by rotation. However, the weevil

hibernates in great numbers in the fields where cotton has been

grown and in their immediate vicinity. In the spring there is a

series of flights in search of food, but these are weak and not at all

to be compared with the strong dispersion movement of the summer
and fall. During the spring many of the weevils perish if they do

not find food within a short time. Very few reach cotton that is far

removed from the place where hibernation took place. It has fre-

quently been observed that cotton fields following corn show con-

siderably less infestation than fields in which cotton follows cotton.

This is more noticeably the case early in the season and sometime^s

gives the planter an advantage at a season when it is most needed.

Although strictly a minor means of averting injury by the boll

weevil, rotation is to be considered in connection with the more im-

portant means recommended by the Bureau of Entomology.

EXAMPLES OF ROTATION SYSTEMS CALCULATED TO REDUCE INSECT INJURY.

The Georgia Agricultural Experiment Station recommends, as a

general scheme of rotation in that State, corn and peas, oats and peas,

cotton. For thin land the station recommends that this roUition be
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extended to four years by re|)eatin<^ tlie oats and peas for one addi-

tional season. In either case this scheme is an excellent one from

the standpoint of insect control. It is much better to have the oats

follow the corn rather than cotton. If the cotton were to follow the

corn directly it would suffer materially from root-aphis injury in

many situations in Geor«ifia.

The North Carolina Experiment Station recommends an equally

judicious three-year rotation for use in that State. This consists of

cotton, corn and peas, wheat and peas. In this case the wheat and

peas are interposed between corn and cotton, and this will have the

effect of reducing injury by the wireworm to the latter crop.

Several years ago Prof. W. C. Stubbs recommended a rotation for

use in Louisiana which increased the fertility of the land by from 12

to 25 per cent. In this rotation corn was followed by oats and cow-

peas and these followed by cotton. The only danger in this system is

from the cowpea-pod weevil that might breed upon the peas during

the second year to damage the cotton during the third year. How-
ever, this injury is never very severe and is not sufficient to outweigh

the other decided advantages of the system. Mr. W. A. Orton, in

Farmers' Bulletin 302, recommends a very satisfactory system of

rotation for use with Sea Island cotton. It covers three years and con-

sists of rye, oats, or wheat and peas for the first season, corn and Iron

cowpeas for the second year, and cotton for the third. This would

reduce the insect injury to a very low degree. Mr. C. W. AVarburton,

in Farmers' Bulletin 424, recommends a system for rotating cotton

and oats. It consists of corn and cowpeas for the first year, oats and

cowpeas for the second, and cotton for the third. There is the same

minor objection that applies to the Louisiana rotation to which refer-

once has just been made, but this is not of very great importance. A
good system of rotation for tobacco in Virginia has been proposed

by Mr. E. H. Mathewson. (See Yearbook of the Department of

Agriculture for 1908, p. 403.) This system covers six years, as fol-

lows: Tobacco, one year; wheat, one year; grass, two years; corn and

crimson clover, one year ; cowpeas, planted alone, or wheat or corn and

cowpeas, one year. This rotation would have the effect of practically

eliminating wireworm injury to tobacco, although the corn crop after

two seasons of grass might suffer. For this reason it would appear

to be desirable to change the places of the crops mentioned for the

fifth and sixth A^ears.

RECOMMENDATIONS.

The following are some of the general recommendations that be-

come evident from even a cursory study of the subject of insect

injury in connection with crop rotations:

(1) Short, rapid rotations are better than prolonged ones. For

example, corn planted continuously each season becomes more and
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more iiifcsli'd by (ho rool -aphis, ('olloii aflcr one year of ((jin is

imicli less subject (o adack (liaii aflcr several seasons in corn.

(2) 'I'iie practice ol' fallow in^ lands is objectionable, foi* the reason

that it allows certain insects to innlti])ly in <^reat numbers. Of
course tluMV are also bi'oad af2;i*icultu!"al objections to fallowint^, and

the i)ractice is i-apidly beconiin*^ obsolete in the South. In some

localities it may be ne^;essai'y to continue it for a num})ei- of years.

'\\'herc\er it is necessary i'oi* any reason tlie land shoidd be [)lo\v('d

durini:; thi^ fallow season to destroy the ve<:^etation, or at least the

weed growth should be kept down by mowing.

(3) The destruction of the remains of the crop should be prac-

ticed generally. In many instances this will prevent spread of the

insects to adjoining fields.

(4) In general, pastures should be followed by broadcast crops.

AVhere a crop which has comparatively few plants to the acre follows

a pasture there is danger that the insects which feed upon the grasses

will become concentrated upon the comparatively few plants of the

following crop. In case a broadcast crop follows the pasture, how-

ever, the injury is distributed over a greater area and becomes much
less important.

(5) From the standpoint of insect injury cotton is a safe crop to

precede any other grown in the South except melons and, under

some conditions, corn. This fortunate circumstance favors the suc-

cessful beginning of a rotation anywhere that it becomes necessary or

advisable. One of the exceptions in which it is inadvisable for corn

to follow cotton is where the latter crop has been seriously injured

by the boli^^oim. However, all danger can be eliminated by fall or

winter plowing after the cotton is picked. Wherever possible the

cotton fields should be planted with clover or vetches before the stalks

are removed. This practice is greatly favored by the fact that where

the boll weevil exists it is absolutely necessary to procure an early

crop. Heretofore the main reason for not utilizing cotton in a rota-

tion in which another crop is planted during the same season has been

that a long time is required to mature and harvest the crop. Under
the changed conditions recently brought about the cotton crop must

be made and harvested so early that there will be ample time for the

planting of any suitable fall or winter crop.

(G) Cowpeas should invariabl}^ be planted Avith corn. This will

prevent the growth of weeds which support the garden webw^onn,

grass worm, and other species, which, otherwise, would injure the

crop that follows the corn.

(7) A succession of crops of the same botanical family should be

avoided. The obvious reason for this recommendation is that insect

pests are more likely to injure plants of the same botanical family

than unrelated ones.

20139°—YBK 1911 14
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(8) Very fortunately it u[)pears that the legumes cultivated in the

South are not greatly subject to insect attack. There is one exception,

which, however, is of not very great importance. This is the cow[)ea-

pod weevil, which sometimes attacks cotton following covvpeas. In

one respect, however, cowpeas are dangerous. That is because they

are attacked by nematode worms which later in the rotation may
attack cotton, tobacco, and numerous other crops. Under these cir-

cumstances it is gratifying that the Bureau of Plant Industry of

this department has perfected a variety known as the Iron cowpea
which is resistant to the nematode disease. Wherever nematodes are

abundant this variety should invariably be planted.



THi: WKATHKR miRKAlI AND THE CRANHKRRY
INDUSTRY.

liy IIknry J. f/ox,

rrofcssor of Mctcoroloyy, Weather Bureau.

INTRODUCTION.

In this coiinti-y the cranberry is indigenous to the marshes, cliiefly

in the Northern States; but some wild cranberries are found as far

south as North Carolina, both in the swamps of the mountain region

in the northwestern portion of that State and near the coast, in

IVnder County. They are also found to a slight extent in some

portions of northern Europe, especially in Finland and the Scandi-

navian Peninsula. However, the cultivation of the cranberry has

been confined to this country, and almost entirely to the States of

Massachusetts, New Jersey, and Wisconsin. In Massachusetts the

cultivation is not limited to Cape Cod, as many suppose, but the fruit

is grown extensively also in Plymouth County, in portions of Bristol

County, and on the islands of Marthas Vineyard and Nantucket.

The Burgess bog in Nantucket, with 250 acres of planted vines, is the

largest in existence. In New Jersey cultivated cranberries are raised

in Cape May, Atlantic, Gloucester, Burlington, Ocean, and Mon-
mouth Counties; in Wisconsin, in Wood, Jackson, Juneau, and Mon-
roe Counties in the Wisconsin River Valley, and in Waushara and

AVinnebago Counties in the Fox River Valley. Moreover, cultivation

is practiced to some extent in northern Wisconsin near Lake Supe-

rior, and to a less extent in Michigan and Minnesota. Massachusetts,

New Jersey, and Wisconsin produce, on an average, 300,000, 150,000,

and 75,000 barrels, respectively. It is only in these three States that

berries are grown for commercial purposes, the wild marshes in other

sections producing barely enough fruit for local consumption.

CULTIVATING, SANDING, AND DRAINING.

In cultivating, nothing is done other than weeding and sanding,

and the peat bogs are sanded mainly for the purpose of keeping down
the rank growth of vegetation; but while sanding is practiced in

Massachusetts, only a small percentage of the bogs in New Jersey

and Wisconsin are sanded. New Jersey growers believe that vines

growing in an unsanded peat bog produce better fruit than where
sanding is practiced, while the Wisconsin growers claim that they

2U
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art' unable reatlily to secure a ^-avelly sand, such as is successfully

used in Massacliusetts, and they feel that the expense of putting on

sand IS not justitietl by increased retui*ns. However, as a residt of

the higher cultivation, a crop in Massachusetts averages about 40

barrels an acre, vvliile in New Jersey and Wisconsin the average is

25 and 20 barrels, respectively. Under the most favorable condi-

tions in Massacliusetts, 200 barrels have been gathered from a single

acre. In sanded bogs a layer of sand about 8 inches in thickness is

spread over the peat before the vines are planted, and later, every

2 or *^ years, a layer of half an inch is spread over the bog.

A sanded and cultivated bog is much less liable to frost than is a

bog with plain peat and dense vegetation, because sand is a good
conductor of heat, and a clean surface permits the sun's rays to heat

the soil in the daytime. Moreover, where the marsh is well drained,

frost is not as likely to occur as in a wet marsh, where the temperature

is lowered considerably through the process of evaporation. Sand-

ing, cultivating, and draining, therefore, tend to prevent night mini-

mum temperatures from sinking to a low point. There is a great dif-

ference in the temperature conditions in various bogs and even in por-

tions of the same bog, and damage often occurs in various sections of

an individual marsh, while the other parts, more favorably situated,

are not affected. It is because of these extraordinary circumstances

that meteorologists have been especially interested in the temperature

and frost conditions in the cranberry marshes; and because ordi-

narily, during cool, clear nights, frost is most likely to occur in these

bottom lands where the cranberry grows, the cold, heavy air above

settling through gi*avity to lower levels near the ground when the

wind is light.

TOPOGRAPHY OF MOORLAND SECTIONS.

The cranberry marshes in Wisconsin, especially those in the Wis-
consin River Valley, are located in extensive moorlands that reach

for miles and miles, with here and there occasional islands, usually

not more than 5 or 10 feet in elevation. (See Pis. VI and VII.) The
New Jersey cranberry region is flat, like that in Wisconsin, while

the Massachusetts section differs much from these two, the config-

uration of the ground in Massachusetts being well broken and the

bogs small, usually not exceeding a few acres each, and surrounded

by uplands often from 30 to 50 feet in height. As a rule, the cran-

berry growei*s there include in their properties several small bogs

joined together by ditches for the pui'jDOse of irrigation and flooding.

TEMPERATURE CONDITIONS AND RESERVOIRS FOR FROST PROTECTION.

The temperature conditions are much more severe in Wisconsin

than in Massachusetts and New Jersey, the minimum temperatures

during the growing season averaging in Wisconsin 5° lower than in
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Massachusotts and H" lower (han in New Jersey. Frost is liable tx)

occur in any month of the year in Wisconsin, whih; niidsiirnmer

frosts are unknown in the Kast, and consequently the <^n)win^ sea-

sons in Cape Cod and New .Jersey ai'e nnich lon<^er than in Wiscon-

sin. It 's only duiino: a year in which the crop season lias a temper-

ature far ahove the normal that the cranberry grower in Wisconsin,

without means of protection from frost, can hope t/) gather even a

fair ciop. Many <j^rowers, especially in Wisconsin, have [)i-o\idecl

reservoirs in which water is stored for the purpose of flowing the

marsh in anticii)ation of frost. (See PI. VI IT and PI. IX, fig. 1.) In

fact, the first thought of the Wisconsin grower generally is to provide

ample water supply. In some of the reservoirs the water is held in

canals similar to that shown in Plate VIII, figure 1, and when needed

the dam is lowered as shown in Plate VIII, figure 2. In other

cases the water is held in floating marshes as in Plate IX, figure 1,

and is connected by ditches with the cultivated bogs lower down.

Sometimes, especially in Massachusetts, the flowing of a bog does not

depend upon gravity, but the water is pumped from a pond or river.

Some glowers are able successfully to flow their marshes in about

four hours, but this can not be done unless the water in the ditclies

is above the usual height. When gravity is not the motive power

rapid flowing can not be done in anticipation of frost. When avail-

able, water is used for flooding the bogs during the winter time in

order to prevent winterkilling, the covering usually being left on the

bog from some time in November until the following spring. AVhen a

marsh is habitually wet, its temperature, owing to the evaporation of

moisture, is much lower than that in a dry bog. But the water in the

reservoir is comparatively warm, and sometimes the cranberry grower

is able to avoid injury from light frost by simply raising the water

in the ditches; at other times, when the frost is more severe, by

barely covering the surface of the marsh; while during a severe

fi-eeze it is necessary to cover the bog completely.

SPECIAL INVESTIGATION INTO FROST AND TE:\rPERATURE CONDITIONS IN

CRANBERRY MARSHES.

It should be apparent from the foregoing that success in the cran-

berry industry depends to a large extent upon accurate frost warn-

ings by the Weather Bureau. Several years ago three stations were

established in the cranberry marshes of Wisconsin and observations

reported by wire to the forecast center at Chicago daily. In 1900 an

exhaustive investigation was inaugurated at selected marshes at Ber-

lin and Mather, and continued during the season of 1007. and the

observations at these places were supplemented by data furnished by

the Wisconsin branch experiment station at Cranmoor. The tele-

graphic reports from the three places have been continued up to the
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present time and form a permanent feature of the Weather Bureau

>vork, tlie results of the special investigation having been puhlishe'l

in Bulletin T of the Weather Bureau, '' r'rost and Temperature Con-

ditions in the Cranberry Marshes of Wisconsin." Moreover, a cran-

berry-marsh station has been maintained for several years in the bog

of Mr. J. J. White, near New Lisbon, N. J. ; and more recently similar

stations have been established m Massachusetts at South Carver,

Halifax, Marstons Mills, and the State bog in East Wareham, some
special work at East Wareham now being conducted by the Weather
Bureau in cooperation with the Massachusetts experiment station.

As stated above, the minimum temi)erature in the bogs on cool,

clear nights falls to a much lower point than in the surrounding

region; in fact, so low in Wisconsin that even in midsummer great

injury often results to the crop unless the grower has means of pro-

tection in the shape of ample water supply. An instance of these

extraordinary conditions was noted on the morning of August 8,

1904, some time before the investigation was commenced, when the

mininmm temperatures at Mather and Cranmoor, Wis., were 29°

and 26°, respectivel}^, and severe frosts were general throughout the

moorlands. This frost caused great damage not only to the crop

of 1904 by freezing the berries, but also to the crop of 1905 by

freezing the terminal buds. Often during such unusual conditions

the readings of thermometers at the regular Weather Bureau sta-

tions furnish no indication of frost in the bogs; and on the date in

question the minimum thermometer in a shelter at La Crosse, Wis.,

about 55 miles west of the cranberry region, registered 48°, or 22°

higher than in the open on the bog at Cranmoor and 19° higher than

at Mather. For an entire season there was found to be an average

difference on all nights of 11.9° between the minimmns at Mather

and La Crosse; on cool, clear nights the difference was always much
greater, 20° to 24°, but the difference was very slight on cloudy

nights.

At Mather and Berlin, Wis., in connection with this special in-

vestigation, a number of stations were established in two selected

bogs in order to secure exact data. For purposes of comparison,

observations were made on the adjoining uplands as well as on the

bogs, and thermometers were priced at each station inside a shelter

as well as in the open. At these various stations maximum, mini-

mum, and soil thermometers and soil thermographs were installed,

and this equipment was supplemented by additional instruments at

some stations where special comparisons were desired. Plate IX,

figure 2, shows one of the stations at Mather. The station on the

upland was over sod, and a station was placed at the main reservoir.

(See PL IX, fig. 1.) The stations in the cultivated marsh are de-

scribed as follows: (1) A newly sanded and thinly vined section;
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(2) a newly sanded and heavily vintMl se^'tion; {>'>} an old sanded

and heavily vined section; (4) an nnsanded bo^, iieavily vined and
with moss. Out.side the cnltivated \n)*r wv.vv, plaecMl two a(hlitional

stations, one over s])hagniun moss and the other in a small scalped

area. An anemometer was placed on t.he top of the warehouse about

50 feet above the marsh in order to provide a means of comparison

with the wind movem(»nt on the bofif. At Berlin the equipment was
not so ext-cMisive and the observations were made rather to supi)le-

ment those at Mather. The important features in the observations

will be summarized as briefly as possible, as space does not permit an
extended discussion.

The minimum temperatures in the open averaged for the season of

1907 2.8° below those in shelters; the greatest difference at any one

station occurred in the midst of a heavily vined section, the average

being o.7°, while at the station among the thin vines the average

difference was but 2.5°. There was very little difference on cloudy

or windy nights, but on cool, clear nights with little or no wind, the

differences were great, the greatest being 9.9°. The least differences

usually occurred during the month of May, with an irregular in-

crease toward midsummer, and then a falling off which was later

followed by another maximum in October, when radiation was
greater because of the longer nights. The readings of the instru-

ments in the shelters indicate the true temperature of the air at the

various stations, while those in the open, strictly speaking, represent

the temperature of the instruments themselves, but they may be

considered to indicate approximately the temperature of the vine^s

or plants. It is probable that the temperature of the vegetation was
even lower than that indicated by these thermometers. The differ-

ences, however, can not be great because the minimums in the open
often registered as low as 28° without apparent damage to the vege-

tation.

A comparison of the minimum thermometers placed in the open

at the surface of the ground and at the 5-inch height near the tops

of the vines shows that an almost uniformly higher temperature

prevails at the lower position. The readings were higher at the

surface because of the heat conducted from the soil below and also

because radiation was much freer at the higher elevation. The dif-

ference was greatest on cool, clear nights with high barometer and
light wind, when radiation was freest, in many instancCvS the differ-

ence exceeding 6°. The average difference at all stations for the

season was 1°, while the average difference on clear nights was 4°.

The cranberry vines extend along the surface, their uprights, on
which the fruit grows, reaching above several inches. On the best

bogs in Wisconsin the height of the uprights is ordinarily not more
than 5 inches, while in the poorer ones the height often reaches 10
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or I'J inches. In Massachusetts, on the otlier hand, the uprights

sekloni exceed r> inches and usually are considerably less. It is

because of the supposed similarity of the upri<rht to the neck of a

crane that the fruit gets its name, cratveheny or cranberry.

In a marsh, grasses and uprights from the vines interfere with

the radiation of heat from the surface of the ground, and it is prob-

able that a leaf or vine exposed at an elevation above the ground
loses its heat more rapidly by radiation than one resting upon the

surface, because the upper one is not shielded in any Avay, and while

radiation is going on from the lower one, at the same time heat

is being conducted to it from the ground beneath. A thermometer

or vine resting upon the surface of the bog becomes, as it were, a part

of the soil or vegetation upon which it rests and is affected by the con-

duction of heat to it from the ground, while the conduction to and

through the air is very slow in comparison. As a consequence, cran-

berries at the tops of the uprights a few inches above the ground
are often damaged by frost, while those lying on or near the ground,

sheltered as they are from radiation, escape injury, as shown by

personal observations of the writer. Frost was always first noticed

on the upper surface of the Avooden tracks over which cars laden

with berries are pushed, and was not observed until later on the

crossties lower down. One morning at Berlin the thermometers at

the 5-inch height were found completely covered with frozen dew-

drops, the dew having been deposited seme time during the night,

while the thermometers resting on the surface of the ground were

absolutely free from frost or moisture of any kind. The upper ther-

mometer registered 28.8° and the lower one 32.6°. This is a most

striking example of safety at the surface and frost and possible de-

struction a few inches above the ground.

In a comparison between a number of minimum thermometers

placed at various elevations above the surface up to 36 inches over

the bog where the vegetation was dense, it was found that the tem-

perature at the^ height of 5 inches again averaged the lowest, the

mean minimum at that point being 40.1°, while the temperature

gradually increased thence downward and upward, it being 41.8°

at the surface and 43.2° at the 36-inch height. However, during

the months of May and June, the temperature at the 2^ -inch height

averaged lower than at the 5-inch height. Moreover, in every

month throughout the season the temperature was highest at 36

inches, with a secondary maximum at the surface.

While the minimum thermometers were usually the lowest at either

2| inches or 5 inches above the surface, and the temperature aver-

aged higher for each month and for the season at 36 inches than at

the surface, yet on cool, clear night, when radiation was the freest,
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Yearbook U S Dept of Agriculture, 1911 Plate VII.

Fig. 1.—Cranberry Marsh, Cameron, Wis., Showing Pickers at Work.

Fig. 2.—Cranberry Marsh, Cranmoor, Wis., Showing Pickers at Work.
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Fig. 1.—Canal Used as Reservoir, Cranmoor, Wis.

Fig. 2.—Dam Supplying Cranmoor Marshes, Cranmoor, Wis.
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Fig. 1.—Floating Bog Used as Reservoir, Mather, Wis.

[Instruments in foreground for recording water temperature.]

Fig. 2.—Cranberry Marsh, Mather, Wis. Special Observing Station in Foreground.

[Instrument shelter in which thermometers are located; psychrometer attached to left of shelter;

observer making an observation; anemometer on top of shelter, and soil thermograph to right.]
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Mic exposed luininmrn at 'M) inclios iisimlly r(*gis((U('(l lower than at

tlu^ siii-facc. iMoj'cover, on ihv coolest ni'j^lil,'^ (he diflcrcncc* lM'twcM*n

tlu" cxf)osc(l miiiiiniiin at the surface and the H-inch height was the

•Greatest, occasionally exceeding (i.O^, as in the rnontli of October. On
warm nights, howevx^r, almost witliout exception, the thermometer

at 'M\ inches registered considerably higlier than at the surface, the

miiximuni ditrerence (0.7°) occurring on a partly cloudy night.

Having seen liow the tenipeiature in the open difl'ers fi'om that in

a shelter and how the temperature varies at different elevations, it

will now be interesting to note what a great diHerence [prevails be-

tween the readings of minimum thermometers at the various stations

in the same bog. The coldest pLaces in the bog were in a section

that was unsanded, heavily vined, moist, and mossy, while the highest

temperatures prevailed in a sanded, thinly vined, and well-drained

section. Between these two extremes were intermediate values at

stations where the soil was newly sanded and heavily vined and old

sanded and heavily vined. The average minimum readings for the

season in the open at 5 inches above the surface were as follows:

Newly sanded, thinly vined, and well drained, 43.8° ; newly sanded
and heavily vined, 43.2^; old sanded and heavily vined, 41.2°; peat

bog with moss, heavily vined and poorly drained, 40.1°. A close

relation was found to exist between the various minimum readings on

the one hand and the maximum soil temperatures and the daily

variation in soil temperature on the other. In other words, at

places where the soil was heated most during the day in the thinly

vined, well-drained, and sanded section, there were found the high-

est minimums, w^hile in the moss-covered peat bog with poor drain-

age, where the soil was but slightly heat^,d during the day. the low-

est minimums were found. Sand is a good conductor of heat, while

peat, being porous, is a poor conductor, so that sanded sections, even

though they may be heavily vined, are heated more in the daytime
than unsanded sections. The old sanded section referred to above is

a portion of the maish that had been sanded about eight years before,

a layer of peat having since formed over the sand about an incli

in thickness. During the day the surface of the earth upon which
the sun shines becomes hotter than the air above it, and the readings

of the instrument resting on the ground indicate relatively high or

low maximum temperature^s in the daytime and relatively high or

low minimum temperatures at night, depending upon the radiation,

absorption, and conduction of heat under the various conditions. The
vegetation as found in the bogs is an excellent radiator and absorbs

well, but, of course, conducts and transmits heat to the soil very
slowly. The heat lost from vegetation is largely by radiation througli

the air without heating it sensibly. Peat soil is also a good radiator
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and absorber, tliough a poor conductor, but the heat received at the

surface is partly conducted into the peat. The sarKk'd surface is not

as good an absorber, but it is a much better conductor of heat. The

heat, moreover, of sand in the presence of air is lost largely by con-

duction to it, and consequently serves to heat the air lying immedi-

ately above—in strong contrast to the conditions over a heavily vined

f>urface or plain peat, where the loss is mainly by radiation.

The daily readings of the minimum thermometers were almost

invariably higher in the sanded and thinly vined section than in the

iinsanded section, with the exception of the month of October, an

inversion of the usual conditions occurring on 10 days during that

month. This changed relation was undoubtedly due to the fact that

frost had entered the sanded soil as well as the peat soil, and it is

probable that when frost is in the soil its character, whether it be

peat or sand, is of little consequence in affecting night temperatures.

The minimums in the open at the surface of the thinly vined,

sanded, and well-drained section were of course the highest observed

on the bog, while the lowest were over the uncultivated peat bog with

moss, heavily vined and poorly drained at the height of 5 inches.

While the difference between the surface thermometers was great,

the difference between the surface minimum at the warmest place

and the minimum at the 5-inch height at the coldest place was still

greater, the average seasonal difference being 4.4°, the greatest aver-

age monthly difference, 7°, being in eTune and the least monthly
difference, 3.2°, in May. There were but five instances throughout

the season that the daily minimum at the surface of the warmest

section was lower than the upper minimum at the coldest section.

Moreover, the minimum temperature in the open at the coldest

place averaged for the season 6.7° lower than in the shelter on the

upland, and the daily differences were often much greater, the maxi-

mum departure being 14.6°, while the average departure in the month
of October, when the nights were becoming long and cold, was 8.3°.

In the warm, thinly vined section the average for the season was only

1.3° lower than in the shelter on the upland, and in the summer months

the average was less than 0.2°, the temperature here on the bog often

being higher. The greatest departure was in the spring and fall,

especially in October, when the average was 4.5°.

From observations made in the Berlin bog, it was found that in

a sanded section, 100 feet square, in the midst of a peat bog where

other conditions as regards moisture and vegetation were practically

identical, the influence of sanding was almost lost at an elevation of

3 feet ; and a comparison made between two sanded and thinly vined

sections in the same bog, one wet and the other dry, demonstrates

the advantage of keeping a bog dry and as far as practicable free

from a moisture-laden evaporating surface, the minimum temperature
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over the dry section averaging for a month 2.4"^ higher than that in

the wet section, the ditference reaching on some nights 7^ or 8°.

RELATION BETWEEN DKW F»()INT AND MINIMUM TEMPERATURE.

A dry atmosphere permits freer radiation of heat from the ground
than moist air. Moist aii* absorbs part of the heat radiated from the

ground, and consequently doe.s not permit as k)w temperatures as

wh(Mi the air is dry. The marsh region of Wisconsin, however, is

ahnost always humid at night, but remarkably low temperatures,

nevertheless, occur in spite of these humid conditions. It may be

that under such conditions the air at some little distance above the

bog is relatively dry and permits rapid radiation through it. It has

long been supposed that a relation exists between the dew point and
the ensuing minimum air temperature, and that, if the dew point at

the time of observation in the evening was higher than 32°, frost

should not be expected that night. It was believed that, the dew
point having been reached, latent heat would be given off in the

operation of condensation and thus prevent any further fall in tem-

perature. This is a plausible theory, and many cranberry growers
have confidence in it, but the observations made on the bogs show
that the dew point itself is no indication whatever of the ensuing
minimum temperature, as it averaged from 7° to 8° higher than

the minimum, the difference on some nights being as much as 20°

to 25°.

Naturally, if the air were drier the temperature would fall to a

lower point ; but the air is usually humid in the bogs, as stated above.

The vapor in the air is so great that ordinarily on cool, clear nights

dew forms even at sunset. In spite of the fact that the air may be

saturated with moisture, the temperature frequently continues to fall

steadily through the night, demonstrating that the latent heat given

off in condensation has but little effect in retarding the fall in tem-
perature. The thermograph traces of the instruments exposed in the

open often show a steady decline in temperature on nights of dew
and fog when the sky is clear.

EFFECT OF FROST ON THE CRANBERRY.

The berry when green can usually withstand a temperature in the

open of about 28°, and when fully matured, about 22°, depending, of

course, upon the duration of the critical temperature. The resisting

power of the cranberry increases steadily as it matures. As it ripens,

it not only colors, but the skin thickens, and its content changes some-
what, offering an increased resistance to frost. Berries exposed to

frost on two successive nights after apparently having escaped injury
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the first night, will on tlie nioriiing following the second night ex-

hibit symptoms of being frozen, even thougli the cold on the second

night is not as severe as on the first. The low temperature of the

llrst night starts in the berry a certain disintegration which is com-

])leted during the second night.

TEMPERAT17RE IN WIDELY SEPARATED BOGS.

In this paper, thus far, reference has been confined almost entirely

to comparisons between observations made in a single bog. There

are times when the weather remains or becomes cloudy in one sec-

tion of the Wisconsin marshes with attendant high temperature,

while clear and cool weather prevails in another. There are also

considerable differences when areas of high and low pressure are

moving rapidly across the north-central States, so that the distance

of 80 miles, the extreme limit of these bogs from west to east, is of

much importance. While the average minimums for the season of

190C) over peat bogs at Cranmoor, Mather, and Berlin, Wis., show but

little difference, being respectively 47.9°, 48.6°, and 47.9°, there were

often large differences on single days, 7° or 8°, but rarely more

than 10^

In Massachusetts the bogs are all well sanded, and the character of

the vegetation does not vary gi-eatly, most of the bogs being well culti-

vated. The bogs differ because of their geographical location ; that

is, being situated at varying distances from the sea, and because of

the marked variation in topography. As has been stated before, promi-

nent uplands usually surround the Massachusetts bogs, and some of

these bogs are in what might be termed *' sinks." The cold air drains

down the slopes and settles over such marshes, while in others a

natural outlet exists, so that the air as it drains over the bog passes

beyond, the air of different strata being mixed together, thus prevent-

ing the temperature at the surface from falling to as low a point as

when the air is confined. In many of the bogs, moreover, there are

pockets where the movement of the air is not free and, as a conse-

quence, the temperature is lower than out in the open. Again, the

bogs in Massachusetts are located at varying distances from the sea,

which controls the temperature to a marked extent, especially in the

autumn. The conditions in Massachusetts are, therefore, quite com-

plicated. As compared with East Wareham, the average minimum
temperature for the season of 1911 was lower at South Carver by

3.5°, at Marstons Mills by 3°, and at Halifax by 3.4°. The tempera-

tures were usually higher at East Wareham than at the other bogs,

because East Wareham is located close to the sea, and the differences

were least in spring when the water is relatively cold, and more

marked in late summer and autumn after the summer's heat. Of
course, the influence of the sea is of little consequence unless the wind
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at Ihc time is l)Io\vihg IVoiii thai (lii'cclioii (nei* (lie land. While the

season in MjissaciiuseUs is oi'dinnrily much longer than that in Wis-

consin, killin<jr frost ordinarily not occurring until two or three weeks

later, seveie frosts visited th(^ Massachusetts bogs in the middle of

Se|)teml)(M-, 15)11—much earlier tlnni in Wis(;onsin. The minimum
temperatures in Ww open in the Massiichusetts bogs during this period

were as follows

:

station.
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hurticiently high to prevent the occurrence of frost, but if the previous

day has been cloudy, the storing of lieat in the soil has been inter-

rupted, and the point of critical temperature, therefore, will be more

readily reached. The relation between the temperature of the soil

and the cKcurrence of frost is noticeable in that it is practically im-

possible for frost to occur in the bogs on the first cool night following

a warm spell, but it is more likely, if conditions are favorable, on

the second night after the soil has become cold. The temperature of

the soil tends gradually to increase until after midsummer, and then

gradually decrease again. The soil being cold in the spring and

early summer, and again in the fall, frost is more probable then, re-

gardless of the accompanying conditions of atmospheric temperature

and pressure. That is, the ground being cold, frost will occur in the

marshes in May and early in June under the influence of areas of

high pressure and accompanying low temperatures that would be far

from sufficient to cause frost during the midsummer months after

heat has been stored up in the soil. The length of the nights is also

very important in estimating the probability of the occurrence of

frost, especially during the months of September and October, as the

nights steadily grow longer and afford greater opportunity for radia-

tion without compensating insolation.

The work of forecasting frost for the cranberry marshes is impor-

tant and requires constant vigilance. Many growers wish to be

advised when frost is possible as well as prohahle. Of course, there

are cert<iin times when the question of ensuing frost is doubtful, one

or two degrees higher or lower being sufficient to prevent or produce

frost ; or the occurrence of frost and possible injury frequently

depend upon the length of time the temperature remains at the

critical point, and the question of a few minutes one way or the other

may be sufficient seriously to affect the entire cranberry crop. The
chief purpose of the forecaster is to advise growers of all serious

frosts, because it is not sufficient to save the crop from one or two

frosts and allow it to be injured later, but the work should be carried

on to the end of the season, to a successful conclusion. Great care,

however, must be exercised in issuing warnings, so that the grower

may not us^up his water supply unnecessarily; because, if the season

is dry and the water low, and he makes too liberal a use of it, means of

reflowing may not be at hand later when great danger threatens. In

view of the fact that reflowing should not be resorted to any oftener

than is absolutely necessary, the forecaster and the grower have

between them a problem that is always interesting and sometimes

very difficult. The results of the investigation in Wisconsin have

proved of great advantage to the growers, and it is probable that the

work now being conducted in the Massachusetts bogs will bear imme-

diate fruit.
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CHARACTER AND ORKJIN OF SOIL TYI'ES.

Wliilo tlio apfricuKiiral domain of the United States comprises a

great variety of diverse soils, there are certain definite types which

dominate the refj^ions witliin which they occur, botii because of their

a real extent and because of their special adaptation to the production

of the most important staple crops.

The great grain-producing section of the North Central States has

developed as such because the climate was congenial to the growth

of the staple grains, because the soil was adapted to their production,

and because the surface configuration of the region was such that

large areas might be brought under cultivation with little waste land

due to steep slope or irregularities of land surface.

This region, comprising southern Michigan, central and western

Ohio, northern Indiana and Illinois, southern Wisconsin and Minne-

sota, the eastern portions of the Dakotas, Nebraska, and Kansas, and

all of Iowa, with the portion of Missouri north of the Missouri River,

is marked by the widespread distribution of a few soil typas and by

those peculiarities of climate and of surface topography which are

favorable to the production of corn, wheat, oats, barley, hay, and flax.

While there are differences of precipitation within this territory

which modify the classes of crops to be grown, and though the length

of growing season varies so widely that corn dominates one portion

and spring wheat another, yet the rainfall is sufficient in any ordi-

nary year for the maturing of the usual farm crops, and the farmer

is assured of a sufficient period free from frost to permit of the pro-

duction of one or more of the great staple crops. Even with these

advantages of climate there might exist a sandy w^aste or a rock-

strewn mountain mass except for those forces which have formed the

soils of the region and prepared them for an agricultural occupation

as complete and as profitable as may be found over any large extent

of territory upon the earth. This region is the great granary of the

Nation, because the soils are fitted for grain production.

This entire area w^as invaded by a succession of glacial advances

within recent geologic times, and the action of the ice tended to

smooth over previously existing inequalities of the land surface, to

fill the hollows and round the hills, and, most important of all, to

leave deep deposits of complexly mingled soil materials which have

given rise, either directly or indirectly, to some of the most fertile

and lasting American soils. Coupled with this glacial modification

of the Central States was a generous distribution of the same classes

223



224 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

of inateritil, reworked by the waters flowing from tlie melting ice

ami ponded in the great depressions of tlie present Lake region.

These ghxcial hike deposits have also formed deep, feilile soils over

considerable stretches of territory. Even the wind became an impor-

tant agent in the formation of the soiU of the Central States, in

that it moved and redistributed the fine silty glacial sediment as a

soft stone-free layer, covering the river banks for miles back upon
the uplands, and even clothing the surface of a region measured by
hundreds of thousands of square miles with the brown or yellow

silt known as the loess. The soils of the Central States are derived

from these classes of material.

SOILS OF THE CENIHAL STATES.

Four great soil types dominate the Central States. They are the

Miami clay loam, found in central and western Ohio, eastern Indi-

ana, and the extreme southern portion of Michigan; the Marshall

silt loam, which is first encountered in west central Indiana and

extends thence through central and northern Illinois, north central

Missouri, southern Iowa, well into eastern Kansas and the eastern

two-thirds of Nebraska ; the Carrington loam, which dominates

northern Iowa, southern Minnesota, and the eastern portions of the

Dakotas, outside of the Red River Valley ; and the Fargo clay loam,

which constitutes the principal soil of the Red River Valley in

eastern North Dakota and northwevStern Minnesota.

THE MIAMI CLAY LOAM.

The Miami clay loam is the most important of the soils of the

timbered region comprising the eastern portion of the Central States.

It is most extensively developed in southern Michigan, western Ohio,

and eastern Indiana, although small areas are found in Wisconsin

and Iowa. A total area of 2,281,482 acres has been mapped by the

soil survey, and it is probable that not less than 20,000,000 acres of

the type exist in the region indicated.

The surface of the Miami clay loam is a rather heavy brown, yel-

low, or gray silty loam, having an average depth of 10 inches. This is

underlain by a stiffer brown or yellow silty clay loam or heavy clay.

Both are derived through the surface weathering of deep deposits

of ice-laid material, consisting of mechanically ground-up and com-

plex fragments derived from a variety of sources. The surface soil

is usually fairly free from any large masses of rock or extensive

accumulations of stone and gravel, although these are found in

increasing quantities in the deeper subsoil and in the underlying till.

The bowdders, stone, and gravel comprise fragments of granite,

gneiss, schist, quartzite, sandstone, shale, and limestone, and the finer

earthy particles associated with them are of origin as diverse, insur-

ing a fertile and lasting soil basis.
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The Miami clay loam occupies nearly level (o rolliiifr or somewhat
hilly ar(*as. lyin«: al altitudes iaii<riii^ from <'>()() to 1,100 feet above

tide level ^vitlnll the middle teuiperate zone of the C(^ntral States.

The annual rainfall is abundant for all purposes of crop production.

The greater proportion of tlic type is naturally well drained,

thoujrh the installation of tik' underdrains has improved the crop-

producinir capacity of the soil upon all of the more level areas.

The Miami clay loam ranks as a general farming soil. No one

crop has attained preeminence of production upon tlie type. I'he

acieage devoted to corn slightly exceeds that sown to winter wheat,

and these constitute the grain crops of most general production. The
oat crop is also important. The area annually devoted to hay pro-

duction upon the type exceeds that given to the growing of any

single grain crop. The acreages reported for the different crops

from counties dominated by the Miami clay loam indicate that the

agricultural practice upon the type has become settled on the standard

rotation of corn, followed by a small grain, succeeded by two or more

years of grass production. Large areas of the type are also devoted

to permanent pasture and dair^nng and stock raising constitute im-

portant industries. In those counties of which soil surveys have been

made in the region dominated by the Miami clay loam, the average

yield of corn is in excess of 40 bushels per acre, winter w^heat yields

17 bushels an acre on the average, oats produce an average yield of

35 bushels, and hay returns an average yield in excess of 1.3 tons per

acre. All of these average county yields are somewhat exceeded by
the Miami clay loam. It thus constitutes an extensively developed

and important American soil type, fully 80 per cent of whose area

is occupied for some form of tillage.

THE MARSHALL SILT LOAM.

The Marshall silt loam is, without doubt, the most extensive single

type of soil to be found within the limits of the United States. The
region within which this soil dominates all others extends from west-

central Indiana, through central and northern Illinois, across

northern Missouri and southern Iowa, and well into central Nebraska
and northeastern Kansas. Within this territorv an affcreijate area

of more than 4,000.000 acres has been mapped by the soil survey
and it is probable that not less than 60.000.000 acres of the type

exist in the region indicated.

The surface soil of the Marshall silt loam, to an average depth of

15 inches^ consists of a dark-brown, chocolate-brown, or almost black

silt loam. It is soft, friable, easily tilled, and well filled with
organic matter. The subsoil is a lighter-colored, yellow, gray, or

mottled silty loam or silty clay. This material normally extends to

a depth of 6 or 8 feet, though it may possess a total depth of 20 or

COISO**—YBK ]011 15
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oO feet ovei-i wide areas. Both sulfate soil and subsoil are stone free,

and even the coarser grades of sand are almost totally lacking. Not
infrequently concretions and accumulations of lime carbonate are

found in the subsoil.

Throughout its entire extent the Marshall silt loam is marked by
nearly level, slightly undulating, or gently rolling surface topography.

The surface slopes are usually sufficient to afford adecjuate natural

drainage without giving rise to erosion, and fidly 90 per cent of its

surface may l)e tilled w ith the heaviest and most efficient equipments
of labor-saving farm machinery. Hundreds of thousands of acres

of the level portion of the type have been further improved by the

installation of tile underdrainage.

The Marshall silt loam lies at altitudes ranging from 650 to 1,500 feet

above tide level and the type occupies the central temperate climatic

region, where rainfall ranges from 40 inches annually in the eastern

portion to 25 inches annually toward its extreme w^estern limits.

The Marshall silt loam is the great^ dominant, Indian-corn pro-

ducing soil of the central prairie States. Throughout the region where
it occurs the yields of this crop, reported from the Marshall silt loam,

are not only above the yields reported from any other extensive soil

type, but they are so high that the counties principally covered by the

Marshall silt loam are the premier corn counties of these States.

In all cases it may be asserted, without fear of contradiction, that

the corn yields upon the Marshall silt loam throughout its extent

exceed the yields secured upon any other single extensive type of

soil. In fact, a very large proportion of the annual corn supply of

the United States is secured from States and counties where corn

production is principally developed upon this soil.

The other great crops produced upon the Marshall silt loam are:

Oats east of the Missouri River, winter wheat in northern Missouri

and eastern Kansas and Nebraska, and grass universally.

The standard crop rotation consists of the growing of com for two

or more years, the sowing of oats or wheat, and the seeding down to

grass, usually mixed timothy and clover, but frequently clover alone

or alfalfa alone in the more western areas.

The principal live-stock interests based upon this soil and its prod-

ucts are the fattening of beef cattle and the production of swine.

Dairying and sheep raising are distinctly subordinate industries.

THE CARRINGTON LOAM.

The Carrington loam is a widely developed type of soil in the more

northern portion of the central prairie States. Practically all of the

extensive areas of the type are to be found in the region betw^een the

Mississippi and Missouri Rivers from central Iowa northward. It

is also found to a limited extent around the southern end of Lake
Michigan.
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A total area of 1,()01,088 acres of the Carrinfi^toii loam has been

mapped by the soil survey, and it is probable that more than 25,000,000

acres of this soil will be round to exist, chieny in northern Iowa,

southern Minnesota, and in the eastern i){)rtions of Xoi'th Dakota and

South Dakota.

The surface soil of the Carrington loam, to an average depth of 12

inches, is a very dark brown to black mellow loam. The subsoil is a

brown or yellowish-brown compact loam, which grades downward
into a compact mass of clay, sand, gravel, and bowhlcrs. The type

is derived through the weathering of deep glacial till which covers

the greater portion of the region occupied by the Carrington loam to

depths ranging from 10 feet to 150 feet. Both the surface soil and

the subsoil contain gravel and small bowlders, and the type is thus

readily distinguished from the stone-free Marshall silt loam with

which it is frequently associated.

The Carrington loam is uniformly gently undulating or slightly

rolling over the greater part of its extent. Locally low ridges and

lines of hills, marking the position of glacial moraines, cross the areas

of the type. Owing to the slightly rolling character of the surface,

drainage has become well established, although small ponds and

swamps occupy depressed areas. There is quite a range in the abso-

lute elevation of the type above sea level. Around the lower end of

Lake Michigan the elevations range from 650 to 800 feet above tide

level, while in northern Iowa and southern Minnesota the altitudes

range between 1,000 and 1,250 feet, and in the Dakotas attain to 1,600

feet above the sea.

The Carrington loam occurs under varying conditions of latitude,

altitude, mean annual rainfall, and length of growing season. Con-

sequently there is quite a variation in the adaptation of the type to

crops. In all of the more southern localities in which it occurs, corn

constitutes the dominant crop upon the Carrington loam, while winter

wheat, oats, and hay are also grown in rotation. In Minnesota and

the Dakotas spring wheat dominates all other crops, barley and flax-

are extensively grown, while com, because of climatic conditions,

occupies only a subordinate acreage.

Within the climatic region suited to corn production the yields

upon the Carrington loam average from 35 to 45 bushels per acre

over extensive areas, w^hile yields in excess of 50 bushels per acre

are of frequent attainment.

Although the Carrington loam does not rank as a great dominant
corn soil, like the Marshall silt loam, it ranks high both in the acre-

age planted annually and in the acreage yields secured.

The Carrington loam is one of the great wheat-producing soils of

the United States. Owing to its extensive development under dif-

ferent climatic conditions, both winter and spring wheat are pro-
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diaed upon it; the former in xMnhigan, Indiana, and Iowa, and the

hitter in northern Iowa, Minnesota, and tlie Dakota.s. In fact, the

('arrini;jton k)ani is known as an excellent wlieat soil wherever it

oceui-s, not only because of high yields, but also because of the

superior (luality of the grain.

South of the wheat-growing region, oats constitute the dominant

small-grain crop upon the Carrington loam, while barley is exten-

sively grown both in Minnesota and in the Dakotas.

(irass is universally grown upon the type and the yields of mixed

timothy and clover attain to the high average yield of IJ tons per

acre in many counties dominated by the Carrington loam.

The Carrington loam may thus be characterized as one of the

most extensive soil types occurring in the more northern portion of

the Central States. It is well suited to the production of each of

the most important staple crops of the region, where it occurs. The
selection of the specific group of crops to be grown upon the type

is dependent chiefly upon the attendant climatic conditions, since

corn, spring wheat, winter wheat, oats, barley, flax, and hay are all

adapted to production upon it. No single crop has yet risen to pre-

eminence as a product of the Carrington loam, although spring

wheat is most extensively grown.

THK FARGO CLAY LOAM.

The Fargo clay loam is an ancient glacial-lake sediment deposited

in the present valley of the Red River of the North and in numerous

smaller drained lake basins in Minnesota, North Dakota, and South

Dakota. An area of 601,024 acres of this type has been mapped by

the soil surveys and it is developed to a total extent in excess of

5 million acres, chiefly in the Red River Valley.

The surface soil is a deep, dark-brown clay loam containing an

appreciably large quantity of organic matter. This surface soil has

a depth of 12 to 24 inches, and is underlain by a heavy silty clay

of variable color, usually gray or drab. This subsoil is highly cal-

careous, and its carbonate of lime content has been found to range

from 3^ to 24 per cent.

In all the areas where it occurs the Fargo clay loam is marked by

the almost level character of its surface. The maximum slopes are

not usually in excess of 2 or 3 feet to the mile, while extensive areas

possess a slope not over 1 foot to the mile. Into this plain the major

streams have cut their channels to depths varying from 20 to 50 feet.

The absolute elevation of the Fargo clay loam above tide level

ranges from 975 feet along the international boundary line to alti-

tudes of 1,100 feet in the southern portion of the Red River Valley

and of 1,200 feet in certain of the smaller detached areas. The
drainage of the type, particularly within the broad level areas, is

frequently defective.
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Tlie uses of ihv Far«xo day loam are somowhat limited by its

climatic suiTOinuliii^s and by tbe natural draiiia<;o conditions. In

conscquonoo. spiin<r wheat, exceeds in acrea<re thai of all other crops

<'oinbine(l : in fact, it is the one crop of paramount im[)ortance. Bar-

ley and oats are also trrown, ^vin<j: ^^ood yields, and a large propor-

tion of the flaxseed produced in the United States is ^own upon this

soil. The elimatic difficulties attendant upon the production of corn

in such a high latitude have limited the acreage devoted to this crop.

In the pioneer days spring wheat Avas the one universal crop grown

for sale. Taking advantage of the great natural fertility of the soil,

the prairie sod was broken and wheat was grown year after year,

with no alternation or rotation of crops. The land was plowed and

lightly harrowed, though frequently the seed was sown directly upon

the overturned furrow. High yields were secured, but these gradually

decreased until a tendency toward the general adoption of crop rota-

tion is now shown. At present the average yield of spring wheat is

about 15 bushels per acre. Climatic conditions largely control, and

yields range from 8 bushels to 20 bushels, varying with the season.

Over all of the poorly drained areas the wild grasses are cut, yield-

ing from 1 ton to IJ tons of hay per acre. Flax yields 10 or 12

bushels of seed per acre, oats 25 to 40 bushels, and barley averages

about 25 bushels per acre. Spring wheat remains the dominant crop,

and it is probable that the Fargo clay loam is more universally de-

voted to the production of this crop than any other soil in the United

States.

AN IMPORTANT LIMESTONE VALLEY SOIL.

THE HAGERSTOWN LOAM.

The Hagerstown loam is the most extensive of the valley limestone

soils. It dominates the Great Valley, which extends from southeast-

ern Pennsylvania, through Maryland and Virginia, into eastern Ten-

nessee and northern Alabama. It is also the dominant soil of the

bluegrass region of north-central Kentucky and of the basin region

of central Tennessee. It has been mapped by the soil survey to the

extent of 1,211,911 acres, and it is probable that more than 10,000,000

acres of the type exist in the valley regions associated with the

Appalachian Mountains and Plateau.

Throughout the region of its occurrence the Hagerstown loam is

characterized by a brow^n or a yellowish-brown silty loam surface soil.

This has a depth varying from 6 inches to 12 or 14 inches. It is soft

and mellow, nearly or quite stone free, and well charged with organic

matter. The surface soil grades downw^ard into a heavy yellow loam

or clay loam subsoil, which, in turn, grades into a heavier clay loam

or clay subsoil at a depth averaging 2^ feet. The deep subsoil usu-

ally rests upon limestone rock.
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Although the Hagerstown loam is a valley or basin soil, its surface

is rarely level. It is usually undulating to rolling, and the surface

drainage is excellent without any serious difficulty from erosion. Low
ridi!:es and isolated hills break the monotony of the valley topog-

raphy. In absolute elevation the surface of the type ranges from

150 feet to 1,000 feet above sea level.

The Hagerstown loam is one of the most fertile of the eastern soils.

Its long-sustained crop-producing power has given rise to the saying,

'' a limestone soil is a fertile soil." This is true of the Hagerstown

loam, but not necessarily true of all soils derived from limestone rocks.

Since early colonial days the Hagerstown loam has been highly

prized as a general farming soil. Its principal crops for nearly

200 years have been corn, w^inter wheat, and hay. It has always mam-
tained a profitable live-stock industry. Beef production in the more

eastern localities and the production of horses, mules, and beef cattle

in Kentucky and Tennessee are marked features of the agricultural

system developed upon the type.

Corn is the principal grain produced. Even after 200 years of

cultivation in southeastern Pennsylvania the average corn yield upon

the Hagerstown loam exceeds 50 bushels per acre, while yields of

75 to 80 bushels are nowise uncommon. The Hagerstown loam is

also a dominant wheat soil in the Eastern States, producing from

20 to 35 bushels of winter wheat per acre and maintaining an average

yield in excess of 25 bushels.

The grass-producing capacity of the type is, probably, its most

widely known characteristic. The Kentucky bluegrass is peculiarly

adapted to this soil, and pastures seeded to this grass maintain a

large number of grazing animals. The type is no less suited to the

growing of mixed timothy and clover, while clover and alfalfa,

seeded alone, are very productive. Yields of IJ to 2 tons per acre

of mixed grasses are common on the best-farmed areas *of the type.

The uses of the Hagerstown loam are not confined to the practices

of grass and grain growing and of dairying and stock raising.

Fruit trees, particularly apples, are grown to advantage upon the

type, and the extension of apple orcharding upon it has been marked

during the last decade.

The Hagerstown loam has dominated the crop-rotation practices

of the regions within which it occurs. Upon it the clovers and tim-

othy have been grown in rotation with corn and wheat for upward

of two centuries. It was among the earliest of eastern soils to be

tilled with the well-ordered and soil-sustaining rotation of an inter-

tilled crop (corn), followed by a small grain (winter wheat), fol-

lowed by two or more years in mixed timothy and clover. The suc-

cess of this rotation, coupled with the manuring and liming of the

soil, is attested by increased crop yields after 200 years of tillage.
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IMPORTANT SOILS (IT mi: COASTAL PLAINS.

THK NOIUOI.K KINK SANDY I.OAM.

The Norfolk fine saiuly loam extends jroin east-ern Virginia south-

ward al()n<:: the Atliinlic coast to northern Florida and tiience

westward thr()n<]fli the (iiilf re<i:i()n to eastern Texas. Soil surveys

throuixhout this reii^ion have encountered a total area of 4,840,572

acres and it is probable that not less than 30,000,000 acres of the Nor-

folk line sandy loam will be found to exist in the South Atlantic and
(iulf States.

The type is derived from sandy marine sediments which have been

elevated above sea level in the lower-lying coastal country and its

surface rises from near sea level to altitudes of about 850 feet.

The surface soil of the Norfolk fine sandy loam to a depth of or

8 inches is a pale-yellow or light-gray fine sandy loam. It is under-

lain by a light-yellow fine sandy loam, which grades down into a

friable yellow sandy clay at a depth of about 18 inches. The surface

of this soil is nearly level or gently rolling, and it is possessed of ex-

cellent natural drainage over the greater portion of its area.

The Norfolk fine sandy loam is one of the best general farming
soils of the region in which it occurs. Owing to the wide range of

latitude within which it is developed there is quite a diversity in its

crop adaptations. In the eastern counties of Virginia and North
Carolina it is used for the production of corn, winter oats, cowpeas,

peanuts, and the bright cigarette tobacco. From the southern bound-
ary of Virginia to eastern Texas it is a highly prized cotton soil.

Where local transportation facilities are adequ*\te it is also intensively

farmed for the production of the vegetables and small fruits pro-

duced for shipment to northern markets.

The yields of cotton from this soil vary from one-third to three-

fourths of a bale per acre, while yields in excess of 1 bale have been
grown. Corn yields from 20 to 35 bushels per acre, with occasional

yields as high as 45 bushels. Peanuts yield 30 to 100 bushels per

acre, depending somewhat upon the variety grown. The bright cigar-

ette tobacco produces 500 to 1,200 pounds per icve of high-grade leaf.

Winter oats are frequently sown as a cover crop to be grazed off in

spring or to be mown for hay. Cowpeas yield IJ to 2 tons of hay
per acre.

Among the trucking crops early Irish potatoes are grown upon
the Norfolk fine sandv loam from Florida northward, ffivinjr yields

ranging from 90 to 150 bushels per acre. In eastern North Carolina

lettuce is an important winter forcing crop, giving yields valued at

$800 to $1,200 per acre.

Sweet potatoes, cantaloupes, and watermelons are also grown with

profit. Peaches constitute the most important tree fniit, while pecans
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liave proven to be well suited to this soil, especially in the central

Gulf coast region.

In ^pite of the wide variety of general and special crop.-: which may
be grown upon the Norfolk line sandy loam, cotton remains the domi-

nant money crop produced upon it throughout tlie areas where the cli-

mate is suitable. Only where the climate is unsuited to cotton produc-

tion or where special conditions of crop demand or of transportation

facilities exist are the special crops strongly developed. Thousands
of acres of this soil type are either occupied only for cotton produc-

tion or not at all, constituting one of the most valuable land reserves

for intensive agriculture and the production of food crops yet

remaining in the Eastern States.

THE ORANGEBURG FINE SANDY LOAM.

The Orangeburg fine sandy loam is found at the higher elevations

within the Atlantic and Gulf Coastal Plains from North Carolina

to east central Texas. It usually lies at considerable elevation above

tidewater and is found at some distance inland from the coast. It

has been encountered in 50 different soil-survey areas located in 10

different States and has been mapped to the extent of 2,507,840 acres.

It is probable that its total area exceeds 15.000.000 acres.

The surface soil of the Orangeburg fine sandy loam to an average

depth of 10 or 12 inches is a gray or brown fine sandy loam. It

grades downward into a dark-red fine sandy clay, which may be

underlain at a depth of 3 feet or more by a stiff red clay. The sur-

face of the type ranges from gently rolling to somewhat hilly, and,

as a general rule, it is well drained. Erosion is frequently excessive

upon the steeper slopes. The surface of the type ranges from 150 to

500 feet above sea level.

All of the more extensive areas of this soil occur in the wann
temperate region, where the growing season is long and the rainfall

is amply adequate for crop production.

The Orangeburg fine sandy loam is one of the most important

cotton-producing soils of the timbered Coastal Plains region. In

the production of this crop it is only equaled or excelled by the

Norfolk fine sandy loam of the Atlantic and eastern Gulf section

and by the Houston black clay of the Cretaceous prairie region of

southern Oklahoma and central Texas. For the purposes of diversi-

fie<l farming, with cotton as a dominant money crop, few southern

soils equal the Orangeburg fine sandy loam. Its qualifications for

such purposes are numerous. The surface of this soil is sufficiently

rolling to possess excellent natural surface drainage without being

so hilly as to be subject to serious erosion or to offer any natural

obstruction to the cultivation of large areas. The surface soil is

mellow, friable, and easily maintained in good tilth. It is open

and absorbs a large proportion of the rain which falls upon its
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siirfaoo. It is snfficiontly friahle to prevent baking and clodding,

^vhile its int(M'nal drainage is ade(juate so that tillage operations

may be undertaken almost immediately after a season of rain. The
pr(\sence of the sandy clay subsoil, and even of clay at greater depths,

retards the (h)\\ii\vai*d percolation of moisture and holds an ade-

quate supply within the subsoil during the entire period of growth

of the cotton plant. The surface soil is sufficiently sandy to be warm
and well drained and to force the plant to tvarly growth without

giving an excessive plant growth at the expense of fruiting.

There is a wide variation in the efficiency with which this soil

is tilled. New land of this type, when first planted to cotton, yields

in excess of one-half bale per acre. Upon the best managed farms,

even after generations of cotton production, yields of one-half bale

to one bale ])er acre are frequent. With poor management yields

sink to two-fifths bale per acre. The soil itself, under normal con-

ditions of cultivation, is capable of producing in excess of one-half

bale per acre. Smaller yields mark inadequate management.

Corn yields upon the Orangeburg fine sandy loam are relatively

lower than those of cotton. Yields as low as 8 bushels per acre are

reported, while yields of 70 to 80 bushels per acre have been pro-

duced. The average yield for the type is probably about 20 bushels

per acre. Winter oats are grown as a cover crop and for forage

purposes, and cowpeas are grown for hay.

Within recent years cigar-filler tobacco of the Cuban type has

been successfully grown upon the Orangeburg fine sandy loam, with

yields ranging from 500 to 1,200 pounds per acre. It is also one

of the best soils in the Coastal Plains for the production of peaches.

Successful commercial orchards have been planted upon it in Georgia,

Alabama, Mississippi, and Texas.

Thus the Orangeburg fine sandy loam is an important and ex-

tensive general farming soil throughout the South Atlantic and
Gulf States, with cotton the dominant money crop.

THE HOUSTON BLACK CLAY.

The Houston black clay is the most widespread and important

of the soils found in the calcareous prairie region of southern Okla-

homa and central Texas. A total area of 1.402,392 acres of this

soil has been encountered in the soil surveys and it is probable that

its total extent exceeds 15.000.000 acres.

The surface soil of the Houston black clay is a drab, dark-brown,

or jet-black clay extending to an average depth of about 10 inches.

This soil is plastic and waxy when wet, and is locally known as the
" black waxy soil." AVhen well tilled and in a moderately moist

condition it becomes granulated and friable. The underlying sub-

soil is a drab, brown, or gray tenacious clay which grades into marl
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or cliiilk at a depth little exceeding 3 feet. Throu<^h()ut its extent

the subsoil is unusually calcareous, analyses showing from 2 to )iO

j)er cent of calcium carbonate. The surface soil is usually well sup-

plied with organic nuitter.

The surface of the Houston black clay is nearly level or gently

undulating. Broad, swelling ridges are separated by gently sloping

valleys or by broad tracts of almost absolutely level prairie. The
type is fairly well drained, though the tenacious waxy clay retains

large amounts of moisture in soil and subsoil. Erosion is not a

b'erious problem with this soil.

The Houston black clay lies chiefly within a region adequately

supplied with rainfall, though the extreme southwestern extension

of its occurrence lies within the subhumid region.

This soil was first occupied for the grazing of vast herds of cattle.

At a later date more intensive forms of agriculture followed the sub-

division of tlie prairie ranches into farms. At present cotton is the

dominant crop grown, and it is probable that no other single soil in

the world is, at present, producing so many bales of cotton annually

as the Houston black chiy. AVithin the region dominated by tliis

type the cotton yield exceeded 50 bales per square mile, according to

the census of 1900. Only limited areas within the alluvial bottom

lands exceeded this volume of production. For periods ranging from

25 to 50 years extensive areas upon this soil have yielded from one-

half bale to one bale of cotton per acre, usually without fertilization

and frequently with no rotation of crops. Numerous authentic yields

in excess of one bale per acre have been reported.

Next to cotton, corn is the crop most universally grown upon the

Houston black clay. The type possesses all of the essentials of a

first-class corn soil and, among southern soils, most closely approxi-

mates the soil conditions prevalent in the " corn belt " of the central

prairie States. It is well charged with organic matter, retentive of

moisture, calcareous in the subsoil, fairly well drained, and exten-

sively developed in large level tracts suited to the use of power

machinery for the preparation of the land and the cultivation of the

crop. The yields of corn secured range from 25 to 50 bushels per

acre, with an average yield in excess of 30 bushels per acre over ex-

tensive areas. As corn is normally considered to be subordinate to

cotton throughout the areas where the type is developed, this yield

is comparatively high. Better methods of land preparation, of

tillage, of crop rotation, and of seed selection result in yields which

compare favorably with those of the " corn belt."

The Houston black clay is a dominant cotton soil, and it is destined

to become a dominant southern corn soil.

The growing of alfalfa upon the type is of comparatively modern

date. Yet this soil possesses all of the essentials for alfalfa produc-
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(ion with the exception that tlic dense suhsoil is somewhat unfavor-

able. Tlie better drained and more rolling ureas of the Houston

bhu'k chiy are unusually well adapted to the erop.

Diversified and intensive farniin<^ are only in tlu' initial stages of

development upon this type. Inc^reased yields of cotton and of com
may be antiv-ipated throu<2:h further diversification of crop interests,

resulting in the nnich to be desired adoption of a crop rotation in

which cotton, corn, and alfalfa constitute the elements.

GENERAL CONSIDERATIONS.

The discussion of important American soils has been confined in

this article to those of wide areal extent and of general adaptation to

the production of the most important staple crops. While certain of

the soils discussed are also suited to the production of special crops,

their general characteristics adapt them particularly to other forms

of agriculture. No account is given in the present paper of any of

the typical special-crop soils, although they possess a high degree of

importance for particular purposes, and although many of them are

extensively developed, of high acreage value, and of great economic

importance. Thus, there have been omitted such important soils as

.the Norfolk fine sand, which dominates the production of early truck

crops along the Atlantic seaboard ; the soils of the Portsmouth series,

which are important small-fruit and late-truck soils; the soils of the

Porters series, which constitute valuable apple-orcharding soils in the

Blue Ridge section; the soils of the Dunkirk series, which are not

only important as general farming soils, but also constitute the most

highly developed vineyard and apple-orchard lands in the region of

the lower Great Lakes; the soils of the Clyde series, which are of

particular importance in the southern peninsula of Michigan for the

production of sugar beets, celery, onions, and other special crops ; the

Wabash clay, which is the dominant sugar-cane producing soil of

the lower Mississippi delta ; and the Crow^ley silt loam, which is the

most important rice-growing soil of Louisiana and Arkansas. Each
of these soils or groups of soils possesses a great special value for the

more intensive forms of agriculture as contrasted with the general

agricultural value of the eight types which have been discussed.

The North Central States, which constitute the great grain-grow-

ing section of the country, are dominated, in areal extent, in crop

production per acre and in the percentage of the several crops grown
by four important soils. While it may not be asserted that these

soils produce the major portion of the cereal crops, yet each is such

a large producer that the large number of other soils tilled for the

production of the staples are dwarfed in individual importance by

the Miami clay loam, the Marshall silt loam, the Carrington loam,

and the Fargo clay loam. Upon these four soils so great a propor-
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tioii of the corn, the wheat (both winter and spring), the barley, the

oats, the hay, and the flax is grown that to remove these soils from
the production of tliese crops woidd seriously disturb the agricultural

potentiality of the Nation.

Because of the extensive distribution and high producing capacity

of the Ilagerstown loam its agricultural performance has popularly

come to typify the capacity of limestone soils. It is a soil which

has dominated the agricultural production, practices, and ideals of

numy of the older eastern agricultural communities from a time ante-

dating the formation of the Federal Union. Its crop-producing

capacity has been sustained at a high mark longer than that of any

other extensive American soil. Upon it important crops like corn,

wheat, and clover have reached their acme of production earlier

than upon any other soils of great areal extent. It now sustains as

high a type of complete agriculture as has been established within

the country, and its crops, its animals, and its homesteads are all

of unusually high average excellence.

The cotton-growing section of the Atlantic and Gulf Coastal

Plains is dominated by three widely developed and productive gen-

eral farming soils upon each of which cotton is the crop most ex-

tensively grown. Along the south Atlantic seaboard the Norfolk

fine sandy loam is a dominant type of soil in total acreage, in

diversity of cropping interests, and in acreage yields of the im-

portant staple crops. Within the central portion of the Gulf Coastal

Plain the Orangeburg fine sandy loam occupies a similar position.

In the extreme western part of the cotton belt the Houston black

clay is preeminent among all upland soils devoted to cotton produc-

tion, while it attains to an increasing importance as a soil suited

to corn and alfalfa. All three of these soil types are marked not

only by present producing capacity and usually by comparatively

complete occupation, but each is capable of further extension either

of cultivated area or of more diversified, more intensive, and more
profitable agricultural occupation.

These eight soils will ultimately be found to cover nearly or quite

one-fifth of the arable agricultural domain of the United States

east of the ninety-eighth meridian, if the estimates based upon the

extent of their acreage within areas covered by the soil surveys is

not materially changed by the completion of additional surveys.

Because of the great area of these few types, because each soil is

preeminently adapted to the production of some great staple crop

or group of such crops, because the problems attendant upon the

production of each of such crops will be more easily solved upon
such homogeneous soil areas than upon a diversity of minor types,

the agriculture of the Nation is destined to be influenced more and
more by these soils and by the farmers engaged in their cultivation.



BIRD ENEMIES OF THE CODLING MOTH.
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RELATION OF lilRDS AND 1NS?:CTS.

Most birds are to some extent insectivorous, and many species live

almost exclusively upon insects. There is no doubt that their com-

bined attack has an important influence on the numbers of the

insect army. In spite of birds and other enemies, however, it not

rarely happens that certain insects suddenly increase in numbers

and threaten great damage locally to crops. Instances of the sup-

pression by birds of such strictly local outbreaks of insects are

numerous. Rarely, however, do they exercise a noticeable degree

of control over an insect so w^idely distributed and so important

economically as the codling moth. Nevertheless, since 1746 nearly

all entomologists who have published accounts of the codling moth
have paid high tribute to its avian enemies, and they are almost

unanimous in declaring birds to be the most efficient natural enemies

of the pest.

UOSSES DUE TO THE CODLING MOTH.

The experts of the Bureau of Entomology state that the codling

moth causes greater loss to apples and pears than all the other

insect enemies of these fruits combined. They estimate the damage
the insect does to the apple crop of the United States at approxi-

mately $12,000,000 annually.^ If account be taken of expenses

incurred in attempts to control the insect, as for labor, arsenicals,

and spraying apparatus, an additional sum of. probably not less

than $3,000,000 or $4,000,000, or a total of at least $15,000,000, must
be charged to the presence of this insect in the apple orchards of the

United States.

LIFE HISTORY OF THE CODLING MOTH.

The life history of so important a pest has. of course, been care-

fully studied. It has been found by entomologists that as a nile the

eggs are laid upon the leaves or the fruit. There are usually tw^o

broods of the inserts and consequently two periods of oviposition,

namely, in early spring and in midsummer. The eggs hatch in

1 Yearbook, 17. S. Dept. Apric, p. 435. 1007.
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from 9 to 18 days, and the minute larvae immediately hunt for the

fruit. Those finding it bore in at once and spend from 10 to 30

days feeding upon the seeds and flesh around the core. At maturity

the larviv emertje, chiefly at ni<j^ht, and seek sheltered places, such as

holes or cracks in the trees or ground, crevices under bark scales on

the trunk, or refuges under boards or other litter on the ground in

which to spin their cocoons. (PL X, figs. 2 and 3.) Here they either

pupate at once in preparation for the second brood of the season, or,

if winter is near, pupation is postponed till the following spring.

The adidts fly mostly by night.

DESTRUCTION OF LARV.F. BY BIRDS.

Thus the nocturnal habits of the species in its active stages and

the fact that it is hidden at other times leave few opportunities for

birds to attack it. In spite of this, however, birds destroy great

numbers. Some larvae are no doubt captured during the interval

between emergence from the fruit and spinning the cocoon, but as

this period is brief and usually occurs at night, a great majority of

them probably reach a hiding place in safety. But woodpeckers

drill through the bark flakes under which larvae or pupie lie in

their cocoons, or enlarge cracks that shelter large numbers of these

insects in immature stages, and the titmice, chickadees, nuthatches,

and creepers find them in shallow crevices or by prying off loose

scales of bark. Probably most of the other birds, also, which feed

upon the larvae and pupae get them chiefly by these latter methods.

WOODPECKERS.

The most effective enemies of codling moths are those that can

best attack them in their pupal chambers. It is not surprising,

therefore, that woodpeckers, accustomed as they are to obtaining

their food from crevices and under bark flakes, should take high

rank among the foes of this pest. (PI. XI.)

Eoesel, the first man who published an accurate account of the

codling moth, noted the beneficial work of woodpeckers. He says

of the lar\ ae seeking places to pupate :
" They conceal themselves so

thoroughly as scarcely to be found by men ; but the woodpeckers and

similar birds know how^ to discover quickly their retreats."^

Trimble, an American investigator, was the first to ascertain how
the downy woodpecker '' finds where to peck through the scales of

bark, so as to be sure to hit the apple worm that is so snugly con-

cealed beneath." After stating that the sense of smell will not ac-

count for it, he says:

^ Roesel von Rosenhof, A. J. Insecten-Belustigen : l""" Theil, Der Nachtvogel, 4*«

Classe, No. 13, p. 36, 1746.
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This little bird liiuls (lie coiiccMhsl l;ir\:i' iiiidcr llic bai-k. not from any noise

tho iiisoct niakos; il Is not a ^rnh of n l)o<'ll(» having a boring liabil and liablo

to make a sound that inijjrht betray Its rotreal, iu seasons of Iho year when not

torpid. A caterpillar makes seareely au appreciable noise, even when spinning

Its cocoon, and when that Is flnlsh<»d it rests as quietly within as an lOj^yptian

mummy in its sarcophagous. There is no evidence that the downy woodpeck(?r

e\tM- makes a mistake; it lias some way of jud^in^. TIk? s<iuirrel does not

wnsic time in cracking au empty nut. There Is no reason to believe that this

bird ever makes holes throuj?h these scales nierely for |)astime or for any

oilier i)uri)ose excejit for food. He knows before he begins that if he works

through, just In that spot, he will find a dainty morsel at the bottom of it, as

delicious to him as the meat of the nut is to the squirrel. But how does he

know? By sounding—tap, tap, tap, just as the physician learns the condition

of the lungs of his patient by what he calls percussion. . . . Watch him.

JSee how ever and anon he will stop in his quick motions up and down, and

give a few taps upon the suspected scale, and then test another and another,

until the right sound is communicated to that wonderful ear.^

Di\ Trimble examined the stomachs of three downy woodpeckers

and found codling-moth larvae in two of them. This was in the

sixties; the observation has been confirmed many times since, and

th(^ downy has been praised on all sides. Well does he deserve

appreciation. In most apple orchards in the United States in fall

and winter the sound of the tapping of the dow^ny woodpecker may
be heard almost every day, and many a codling-moth larva or pupa

do the birds devour. The insects have been found in stomachs of

this species from New York, New Jersey, Texas, and California,

and no fewer than 20 larvae have been taken from a single stomach.

The downy woodpecker not only gets codling worms from the trunks

of apple trees, but takes them from the fruit itself.

F. iM. Webster notes that Mrs. S. H. Hine, of Sedan, Ind., a most

careful observer of birds, stated that she had seen this species feed-

ing on these larvae, extracting them from apples which were hanging

to the tree. She had watched a downy woodj^ecker on a tree in her

yard until it worked upon an apple within her reach, and, keeping

her eye on this apple, she had approached the tree and picked it.

She found that the young larva had made some progress into the

fruit, starting from the calyx, but that it had been deftly extracted by
the woodpecker and without injury to the fruit. Mr. Webster says

further

:

In a conversation with Judge McBride, of Elkhart, Ind., also a careful ob-

server of birds, he stated that he had also observed downy woodpeckers ex-

tracting the worms from young apples, and he had never observed that in so

doing the birds in any way injured the fruit. It seems, then, that the labors

of this bird act not only as a preventive, but also afford actual and immediate
relief to the infested fruit.*

^ Trimble, Isaac P. Troatisp on the Insect Enemies of Fruit and Fruit Trees, pp.
llG-117. 1865.

•Insect Life, III, p. 348, Apr., 1891.
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Two western species of woodpeckers also are known to extract

larviv in the same way. Mr. W. Otto Emerson, of Hay wards, Cal.,

in a letter to the Biological Survey, dated March 14, liiOi), says:

Several cases have come under my observation when in the fall months
* * the Californiai and I>ewis woodpeckers made their appearance in

canyon apple orchards and went through them, picking open the apples for

the codling-moth worms they contained.

Other woodpeckers known to feed on the codling-moth larvse are

the hairy woodpecker {Dryohates rillosu.s), Texan woodpecker {D/-y-

ohdics ^rala/'is halrdi), red-headed woodpecker {Mtlancj'pes trij-

tkrocephalits)^ i-ed-shafted flicker {Colaptes cafer coUaria), and

pileated woodpecker (Phlceotomus pileatica). Plate XI illustrates

work of woodpeckers, probably mostly that of the pileated, in search

of codling-moth larvae. The red-shafted flicker is given great credit

by Mr. A. P. Martin, of Petahima, Cal., who

—

writing to the Paeitio Rural Press of June 27, 1890, states that in looking

over his orchard last spring and examining all crevices and bark of the trees

for the codling-moth larvte, he failed to find any, where there were thousands

last fall. He discovered plenty of cocoons, but in every case the former occu-

pant was absent. It was tc:>o early for transformation to have taken place,

and he found small holes in the bark scales which had been made by some bird.

His belief is that the good work was done by a bird whose scientific name he

does not know, but which is variously called the " yellow hammer," *' flicker,"

or *' high hole," and which Dr. Merriam informs us is, in California, Cohiptts

cafcr. During the early spring months Mr. Martin states that they were to

be seen by hundreds in his orchard, industriously examining the trunks and

larger limbs of the fruit trees, and he also found great numbers of them around

sheds where he stored his winter apples and i^ears. As the result of several

hours' search Mr. Martin found only one worm, and this one escaped only by

an accident, for several had been within a quarter of an inch of it.*

So eager are woodpeckers in search of codling worms that they

have often been known to riddle the shingle traps and paper bands

which are placed to attract the larva? about to spin cocoons. In fact,

the beneficial work of woodpeckers in relation to this pest has every-

where been so conspicuous as to call forth laudations of the birds and

recommendations for protecting them and attracting more of them

to the orchards.

FLYCATCHERS.

One would not expect birds so expert in catching -insects on the

wing to resort much to tree trunks for food, but at least two spe-

cies, the kingbird {Tyrannus tyrannus) and the western yellow-

bellied flycatcher {Empidonax dIfficiJis), are known to prey upon

the codling moth. No fewer than 15 larvse were found in the

stomach of a bird of the latter species collected at Haywards, Cal.,

in September.

Mnsect Life, III, pp. 79-80, Sept., 1890.
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Fig. 1.

—

Larva. (3 times natural size.)

Figs. 2 and 3.

—

Pup/e Under Bark Scales.

Larva and Pup/e of Codling Moth.
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Holes and Cracks in Trees Enlarged by Woodpeckers Searching for

Codling Moth Larv/e and Pup/e.
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THE CROW FAMILY.

The blue jny (Cyanorifta rrlfifata), the California jay (Aphelocoma
ralifornicd) , and the ina^pit* (Pica pica hudHonia) give the crow
family representation among codlinor-moth enemies. It is reported

that in the Stale of Washington magpies frequently tear loosely fas-

tened bands oil" the trees while searching for the hibernating larvae.^

Pupa^ of the codling moth have been found in several stomachs of the

California jay, collected at Tlaywards, Cal., in May.

BLACKBIRDS AND ORIOLES.

Three species of this family are on the list of foes of the apple

worm, namely, the crow blackbird (Qiiiscalus qriiscAila) ^ Brewer
blackbird {luiphagus cyanocephalus) , and Bullock oriole {Icterus

huUockl). Pupce w'ere found in the stomachs of many Brewer black-

birds collected at Haywards and Watsonville, Cal., in May and June.

Twenty-six Bullock orioles taken in the same localities from April to

August had eaten enough pupae and larva? of the codling moth to

make about 20 per cent of their food. One of these birds had taken

14 larvae and pupa}. ^

THE SPARROW FAMILY.

Members of this family that prey upon the codling moth are : Eng-
lish sparrow (Passer domesticus), chipping sparrow (Spizella pas-

serinu), California towhee (Pipilo crissalis)^ cardinal (Cardinalis

cardinalis)^ black-headed grosbeak (Zamelodm melanocephala) ^ and
lazuli bunting (Passerinu cyanea). The adult California towhees,

besides eating the pupa? of the codling moth themselves, feed them
to their nestlings. Black-headed grosbeaks have the same habit and
to such an extent that they rank among the most important enemies

of the insect. No fewer than 12 larvae were found in one stomach
and 20 pupae in another. Twenty-one black-headed grosbeaks col-

lected at Haywards and Watsonville, Cal., in May, had made over

20 per cent of their diet of codling larvae and pupae.

SWALLOWS AND VIREOS.

On the Pacific coast the barn swallow {Tlirundo erythvogastro) is

said to catch adult codling moths, but probably its services in this

direction have been overstated.

The stomachs of several western warbling vireos {Vlreosylva gilva

swainson'i) ^ taken in Califoniia in April, May, and June, contained

pupa? of the codling moth.

1 Melander, A. L., and Jenne, E. L. Bui. 77, Wash. Agr. Exp. Sta., p. 39, 190G.

20139°—YBK ion 16
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WAUBLIiliiH.

Only two warblers, the summer or yellow warbler (Dendroica

(FStha) and the lutescent warbler (Vemuvora celata lutescens)^ are

now known to prey upon codling moths, but it is certain tliat fur-

ther study of the food of this much neglected family will add a con-

siderable number of species to the list. The lutescent warbler shows

a strong liking for the pupa?, two taken in California in May having

eaten 10 and 18 pupa^ respectively.

CREEPERS AND NUTHATCHES.

Each of these families has a single species on the list of enemies of

the apple worm, namely, the brown creeper {Certhia familiaris

americana) and the white-breasted nuthatch {Sitta caroUnensis)

,

It is reasonable to suppose that all the subspecies of creepers and

nuthatches will in time be found to eat codling larvae and pupae.

TITMICE AND CHICKADEES.

Next to woodpeckers, titmice are probably the most important

enemies of the codling moth. Their habits of searching every nook

and cranny, however small or difficult of access, and the thorough

way they go over trees and stumps, enable them to find the favorite

hibernating quarters of the larvae. A description of their methods

of hunting is given by Trimble, who remarks (p. 120), after detail-

ing that he had taken 5 larvae from the stomach of a black-capped

chickadee {Penthestes atricapillns) :

The day had been dry and windy, following a warm wet day and night;

and it is in just such weather that the bark of the buttonwood, shellbark

hickory, and other shaggy trees will be found curling out and falling off.

I have never seen anything that would lead me to believe that this minute

bird makes the holes in the scales of bark that lead directly to the cocoons

of these caterpillars; they are made by the downy woodpecker and probably

by it alone. The chickadee most likely finds these worms only or chiefly on

such days as this, when the warping of these scales exposes them to the

prying eyes of these busy little friends.

Besides the black-capped chickadee, the following four species of

this family are known to eat codling moth larvae or pupae: Plain

titmouse {Bceolophus inomatm)^ Carolina chickadee (^Penthestes

caroUnensis), mountain chickadee (Penthestes gamheli), and Cali-

fornia bush tit (Psaltriparus rmnirmi^ califorrdcns).

Ten stomachs of the last-named species, examined by Prof. F. E. L.

Beal, contained, on the average, 25 per cent of pupa? of the codling

moth. Eight of these stomachs were of nestlings, containing pupae

as follows: Two stomachs contained 2 each, two contained 3 each, one

contained 4, one 7, one 9, and one 11, making 41 in all, or an average

of over 5 to each.
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The economic valuo of these nestlings is comnientecl upon by Prof.

Beal as follows:

Tho oak ivoe in which those birds wore found was in a belt of timber along

a cr(.H?k, and just across the stream was a considerable area of neglected

orchard. It is evident that the parent birds used this orchard as a foraging

ground and did tlieir best toward remedying the neglect of the owner. As with

nestlinj; birds feeding; and digestion are almost continuous during the liours of

daylight, it follows thai the above record would be several times repeated dur-

ing a day's feeding There were probably not less than a dozen nests of the

bush tit (several were seen) along the border of this orchard, and if, as is

po.ssible. the occui)ants all did as good work as the ones recorded, it is evident

that the birds must exert a powerful restrictive influence upon the increase of

the codling moth, as well as other insects.*

KINGLETS AND THRUSHES.

One species of kinglet, the ruby-crowned {Regulus calendula) ^ eats

codling larvae, as do also two species of the thrush family—the robin

{Planesticus migratorius) and the bluebird (Sialia sialis). The
robin eats this insect in both the East and the West, and a stomach

from Pullman, Wash., contained 11 larvae.

EFFICIENCY OF BIRD ENEMIES.

We find that in the United States there are 36 species of birds,

belonging to 13 families, that feed on the codling moth. The three

important families seem to be woodpeckers, titmice, and sparrows.

Probably, however, future investigation may place some other family,

possibly warblers, among the first three.

We have shown that certain species, as the downy woodpecker,

Bullock oriole, black-headed grosbeak, and bush tit, consume large

numbers of codling-moth larvae and pupae. It is probably only be-

cause of insufficient investigation that the same can not be said of

other birds. Although we can not accurately rank the species in

importance, we can confidently declare their utility collectively.

Almost every entomologist who has written on the subject substan-

tially agrees with Slingerland that " by far the most efficient aids

to man in controlling the codling moth are the birds." ^ The two
facts that have chiefly led to this conclusion are the great scarcity of

intact hibernating cocoons and the abundance of empty ones which
have evidently been rifled by birds. Long ago Walsh and Riley said :

^

From the careful inspection of several large orchards in the early spring

months, we are convinced that almost all of the cocoons of the apple-worm moth
that have been constructed in the autumn on the trunks and limbs of apple

trees are gutted of their living tenants by hungry birds long before the spring

opens.

1 Bui. ."iO. Biol. Survey, pp. 79-80, 1007.
2 Bui. 142, Cornoll Agr. Exp. Sta., p. 41, 1898.

'American Entomology, I, p. 113, 18G9.
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In Virginia '' counts of over 400 cocoons observed on apple trees

revealed the fact that * * * birds had destroyed fully 85 per

cent of the wonns." ^

From New Hampshire comes this report: ^

Only from 5 to 20 per cent of the larva? surviveil the winter. An examination

of 7 trees, which averaged over 38 cocoons per tree in the fall, showed but

5 per cent alive in the spring, 87 ver cent having been killed by birds, 4 per

cent by disease, and 3 per cent by cold. In another orchard 1,09C cocooas

were examined in May, 1907, with 19 per cent alive, tJO i)er cent having been

killed by birds, 6 per cent by disease, and 9 per cent by cold. It is quite evident

that the birds, particularly the downy woodpeckers and the nuthatches, are

the most important enemies of the codling moth in New England and that they

should be given every protection and attracted to the orchard in every way
possible. * * They annually save us barrels of apples by destroying the

apple worms under the bark in winter. They should therefore be encourage<l

and allured to the orchard whenever possible. Bits of suet and meat suspended

from the trees will often attract them and sometimes help them through a

hard winter.

Other measures recommended to aid birds in the warfare on this

destructive moth are cementing up cavities suitable for the hiber-

nation of the moth, thus forcing the larvae to spin cocoons where

birds can get them, and scraping off loose flakes of bark, especially

those below the snow^ line, as under these the largest numbers of

larvae survive.

FOREIGN BIRD ENEMIES OF THE CODLING MOTH.

The sujTffestion has been made that foreie^n birds with an estab-

lished reputation as codling-moth destroyers be imported into this

country. The bird most frequently mentioned is the great titmouse

or Kohlmeise {Parus major) of Europe. However, European

records fail to show that this bird pays any particular attention to

the codling moth. Moreover its food habits, while apparently bene-

ficial on the whole, include some bad traits, such as eating bees,

budding trees, attacking pears, and killing smaller birds. Thus the

species is distinctly not a promising one for trial in the exceptionally

hazardous field of international importation. Among foreign birds

that have been definitely recorded as enemies of the codling moth
are the European nuthatch {Sitta ccesia)^^ European wren {Nannus
parvuh(s)* tree creeper {Certhia familians)^^ ^^ blue titmouse

{Cyanistes ccerideiis) ,^ ^ kinglets {Regvhis criRtatns and Regulus

1 Buck, J. E. Ann. Rep. Va. Exp. Sta., p. 55, 1908.
2 Sanderson, E. D. New Hampshire Agr. Exp. Sta. Bnl. 14,'?, pp. 04 and 82, 1909.
8 Hooper, C. H. Reprint from Country Gentleman's Estate Book, pp. 5 and 16, Lon-

don, 1907.
* Bos. J. Ritzema. Tierische Schiidlinge iind Niitzlinge, p. 527, Berlin, 1891.
B Hooper, C. H. Agr. Students Gazette, new ser. l.S, p. 123, 1907.
"Theobald, F. V. Text-Book of Agr. Zoology, p. 403, London, 1899.
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iffnirapflly^i),^ one of tli(^ babblei's (/^omator/itniw supcrcilioHun)^^

tho whito-ovo {ZoHterops ((('i'ulencc'n.s),^ and tlic whilc^throatcd tree-

crorper {Crnndctcns Icucoph/vd) ^^ of Australia. A\'()0(1 peckers and

b{):irrows arc said to share in the work in Europe.

AVith three exceptions these birds beh)n<; to the same families as

native species which \v(» know (h'vour the codling moth. These fam-

ilies are the creepers (Certhiidsc), nuthatches (Sittidse), titmice

(Parida^), and kin<j:lets (Sylviida*). The United States already has

a suflicient number of species of these families, be<sides numerous

members of other families, which, if properly protected and encour-

aged, will probably destroy more codling moths than foreign species.

To favor the increase and efficiency of our own useful species is not

only far more profitable than to introduce foreign ones, but avoids

the danger, acknowledged by all authorities as great, of opening

our doors to a bird that in its new home may become obnoxious. It

is a well-known fact that a very large number of our crop pests,

both plant and animal, are imported. Furthermore, it is clear that

the fundamental idea underlying proposals for introducing bird

enemies of the codling moth is false. This iiea is that each pest has

some specific enemy or set of enemies which, if introduced, will

control it to such a degree that the usual combative measures like

spraying can be abandoned. This is a most alluring theory, but it is

not borne out by practical experience. Birds exert a constant re-

pressive influence on the number of insects, but those who expect

either native or introduced birds to control a widespread insect pest

to the degree necessarj^ for the commercial success of the crop at-

tacked will be disappointed.

SUMMARY.

Birds are recognized as the most effective natural enemies of the

codling moth. In some localities they destroy from 66 to 85 per cent of

the hibernating larvae, and their work in large measure accounts for

the small spring broods of the insect. This annual reduction in

numbers of the pest is a very valuable factor in its control.

Thirty-six species of birds are known to prey upon the codling

moth in the United States. These species belong to 13 families, of

which the most important, so far as number of species on the list is

concerned, are the woodpeckers, titmice, and sparrows. Especially

valuable species are the downy woodpecker, Bullock oriole, black-

headed grosbeak, and bush tit.

^ Bos, T. Ritzpma. Tiorischo Schjidlinpe und Niitzlinjre, p. 527, Berlin, 1891.

^Cnmow, S. II. .lonrn. Aj?r. S. AiistralLi, p. 20, Aug., 1909.

»Emu. VII, pt. 1. p. ."^G, July, 1908.
* Journ. Apr. Victoria, IX, pt. 8, p. 552, Aug., 1911.



246 YEAKBOOK OF THE DEPARTMENT OF AGRICULTUKE.

At least 10 species of foreign birds have been recorded as enemies

of the codling moth, and there has been considerable agitation for

the introduction of one or more of them. The importation of for-

eign species is, however, notoriously dangerous, and if successful

would result in crowding out native species probably of greater value.

Exaggerated claims have been made for all sorts of natural enemies

of insects, including birds, but all that can be truthfully claimed for

them is that their influence is to lower the number of insect pests and

hence is for the good. The amount of good done varies in different

cases, and admittedly the bird enemies of the codling moth deserve

the best protection and encouragement in recognition of their rank

as the chief natural enemies of the pest.



SOMK MTSCONCEn IONS CONCKKNIN<; DRY FARMING.

By E. C. Chilcott,

AffriruUurist in Charge of Dvif-lfud ApricuUure Investigations,

Bureau of Plant Industry.

INTRODUCTION.

During the past 25 years a large and ever-increasing movement to

establish agricultural production in the semiarid region included in

the Great Plains has been in progress in this country. A quarter of

a century of consistent eflfort on the part of many people ought to

have resulted in some material accomplishments. Either through

some real success or through some of the failures that were to be

exi>ected in such a movement there should have been secured a store

of experience that could serve as a foundation for future effort, but

such does not appear to have been the case. Instead of a substantial

fund of information based upon experience it would appear that

there has been an accumulation of some very plausible theories and a

number of " systems " of farming, both of which serve better as texts

for discussion and preachment than as practical aids to the pioneer

who ventures into the dry country in quest of a home and a means of

livelihood.

Notwithstanding all that has been done in this region both by

practical farmers and by scientific investigators, the available fund
of reliable information is very inadequate. Instead of getting at the

facts and steadily extending the boundaries of our knowledge there

is a constant tendency to generalize broadly from any available

information, and that, too, without determining whether the informa-

tion is correct or not. Many of the claims and statements of self-

seeking promoters, as well as of honest but overenthusiastic optimists,

have been misleading and even false, and these have done more to

obscure the facts and the real problems than the experiences of suc-

cessful practical farmers and the investigations of scientists have

done to elucidate them. Practical farmers are proverbially modest
and conservative. They shun exploitation and publicity. Scientific

investigators are usually consers^ative, if not always modest, and their

published results and public statements apjjear to be unduly hedged
al)out with qualifying phrases and guarded against general applica-

tion. As a consequence the general agencies of publicity find their

247
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best source of inateriiil in those who are not hampered by the limita-

tions of facts or experiences.

As a type of the unwarranted statements which have received

wide publicity may be mentioned the one that a new and peculiar

system of farming has been discovered or developed, which is of

general application to all semiarid localities. Another is that all

localities having an annual precipitation of more than 10 and less

than 20 inches can be classed together as semiarid, regardless of

latitude, altitude, distribution of precipitation, temperature, wind

velocity, and evaporation. Still another is that the same methods of

tillage are equally applicable to all soils and to tlie wide range of

varying crop conditions. These conceptions are obviously entirely

out of accord with all agricultural experience not only in semiarid

but also in humid regions.

Agriculture has never yet been reduced to an exact science, even

under the most uniform and stable climatic conditions, and even

though water is supplied artificially by irrigation. How^ utterly

absurd it is, then, to suppose that dry farming can be reduced to a

definite system. Dry farming must, from its very nature, be carried

on under the most critical climatic conditions, particularly as to

precipitation; otherwise, it would not be dry farming in the sense

that this term is now generally used on the Great Plains east of the

Rocky Mountains. It may be that the conditions there are even

more unstable and critical than in other dry-farming districts. But

it is in that area that dry farming is now being most extensively

developed, and it is therefore with these conditions that the writer

will deal.

RANGE OF PRECIPITATION.

Within the area specified annual precipitation at a given station

may easily range during a temi of years from as low as 10 to as

high as 30 inches; for the six growing months from as low as 5

to as high as 20 inches; during the six dormant months from less

than 1 to more than 10 inches, and for the month of June from less

than 1 to more than 8 inches. It is not an unusual occurrence to

have a single torrential downpour of rain w^hich exceeds in amount

the normal precipitation for the month in which it occurs. These

torrential rains frequently come with such force as to puddle the

soil surface, thus making it impervious to water and resulting in

the utilization of but a small percentage of the precipitation. On
the other hand, showers of less than half an inch do very little good,

as the water generally evaporates from the surface without pene-

trating sufficiently to be of any use to growing plants or to add to

the water being stored in the soil. Briggs and Belz ^ show that as

^ Bulletin 188, Bureau of Plant Industry, entitled " Dry Farming in Relation to Rainfall

and Evaporation," p. 15.
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liigh as 80 per cent of a ruin fall of 2.5 inches fallin^j^ in 4 hours on
nearly level summer- fallowed land was lost by run-ofl", while a

monthly precipitation of 1.1) inches which came in nine li^ht showers
was of no practical value, as it all evaporated before penetratin<^

the surface mulch. From this it will be readily seen that the avail-

able precipitation is even moi-c precarious and erratic than is indi-

cated by the monthly, seasonal, or annual weather records.

'l^MPERATURE ANF> I>ENOTir OF SEASON.

The ranges of temperature in the Great Plains are hardly less

erratic than those of precipitation. In the northern part of the

area, at Glendive, Mont., the absolute minimum was —47° F. for

February and the absolute maximum 117° F. for July, 1893, a range

of 164 degrees. The latest killing frost in spring at the same sta-

tion was on June 9 and the earliest killing frost in the fall on Sep-

tember 11, leaving a frostless period of only three months. In central

Texas, at the southern end of the Great Plains area, the absolute

maximum is 110° F., and the absolute minimum —6° F., a range of

116 degrees. The latest killing frost in the spring usually occurs

in central Texas about the middle of March and the earliest killing

frost about the middle of November, a period of eight months.

SHORT SEASONS A RESTRICTION 1X3 CROPS.

In the extreme southern portion of the Great Plains area the season

is long enough for the successful growth of cotton, while in the ex-

treme northern portion the season is too short for the growth of

corn for grain production. In the northern part of the area but a

single crop can be grown upon the land during any one season and
the time of seeding and harvesting that crop is confined within ex-

ceedingly narrow limits, while in the southern portion two or more
crops may follow^ each other upon the same land, or, if but a single

crop is grown, the time of seeding may vary through a range of

several months. In the northern portion the ground is continuously

frozen to a depth of several feet for about six months of the year,

while in the southern portion it is frozen to but a slight depth and
only for short periods during the winter.

EFFECTS OF EVAPORATION, HAIL, AND HOT AVINDS.

Evaporation is much more rapid in the southern than in the

northern portion of the Great Plains. Hailstorms are common
throughout the entire area. Hot winds are experienced everywhere,

except, possibly, in parts of Montana and Wyoming. AAHiile hail and
hot winds are about equally destructive in any part of the area, the
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possibility of raising a second crop during tlie same season on land

where the first crop has been destroyed by eitlier of these causes is

confined to the southern half of the region.

DIVERSITY OF SOII^.

The soils of the area may be roughly classified into two great

groups. The first group, which is the larger, includes soils ranging

from the heaviest clay to light alluvial loam, absorbing water slowly

and subject to high percentages of run-off, particularly during torren-

tial rains. The soils of the second group, ranging from coarse gravel

to fine sand, absorb the heaviest rainfall readily, but have a low

water-holding capacity. These soils vary in depth from a few

inches to many feet.

FAVORED LOCALITIES.

Wliile it is true that a large portion of agricultural land in the

Great Plains consists of level or gently rolling upland plains, or

benches, it is equally true that there are many thousands of acres of

land within this area that present far more favorable conditions for

farming than do these typical upland plains. These favorable con-

ditions may be produced by a great variety of causes, among which

may be mentioned the following: Partially subirrigated or occa-

sionally inundated creek or river bottoms or valleys; sheltered coves

or broad valleys along the foothills which receive the run-off from

large areas of untilled land lying abov6 them and which on account of

altitude, exposure, and proximity to the foothills or mountains receive

more rainfall than the adjacent plains; low^-lying lands that receive

the slow seepage from adjacent sand hills, which lie like enormous

sponges upon the comparatively impervious heavier plains formations,

quickly absorbing and slowly but steadily yielding up to these lower

lying lands a very large part of all the rains that fall upon them.

These and many other local influences tend to produce especially

favorable agricultural conditions. It is in these favored spots that

some of the most successful farms are found, and it is upon the results

here obtained that many of the reports of successful dry-land farming

fire based. In many instances these results have no more direct rela-

tion to what may reasonably be expected from a typical upland

prairie farm on the open plains in the dry-land region than have

those obtained upon some farm in Iowa or eastern Nebraska.

FAVORABLE SEASONS.

Then, again, the results obtained during a particularly favorable

season on a typical dry-land farm may be equally misleading. A
practice which might be very successful in the southern portion of
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the Grojit Plains area niifi^ht be very objectionable in the northern

portion, or vice versa; or a practice which would bring good results

on one type of soil in a given locality on a typical farm in a normal

year might fail entirely upon a diflerent type of soil on the same

farm during the same season. These facts are self-evident and are

i*ecognized by everyone who has a broad and comprehensive knowl-

edge of the agricultural conditions in the Great Plains, and they

sliould be known by all who contemplate settling in that region. If

they were constantly kept in mind and logically considered, there

would be an end to the broad generalizations which have done so

much to mislead the public concerning the nature of the agricul-

tural problems in the Great Plains and the methods of their solution.

SELF-RET^IANCE OF DRY-LAND FARMERS.

It is practically useless to attempt to lay down any hard and fast

rules for the guidance of the dry-land farmer. All the help he can

hope to obtain from outside his own experience is a better under-

standing of some of the general principles involved in the production

of crops under semiarid conditions. For the application of these

principles he must rely almost entirely upon his own judgment,

experience, and powers of observation. Anything which tends to

lessen his self-reliance and leads him to hope that someone else can

lay down rules for him to follow is a step in the wrong direction.

The work yet to be done in the agricultural conquest of the semi-

arid West is pioneer work of the most strenuous kind. It is no task

for weaklings, either physical, intellectual, or moral. An authority ^

on this subject has very truly said

:

From the ninety-eighth meridian west to the Rocky Mountains there is a

stretch of country whose history is filled with more tragedy and whose future

is pregnant with greater promise than perhaps any other equal expanse of

territory within the confines of the Western Hemisphere.

KIND OF ASSISTANCE NEEDED.

It should be our purpose to assist in the fulfillment of the promise

mentioned and to guard against a repetition of the tragedy. Any
assumption of knowledge which we do not possess, any withholding

of disagreeable facts concerning the difficulties to be encountered and
overcome, or any magnifying of the rewards to be gained will tend

to defeat this purpose. This undertaking calls for men possessing

the same sterling qualities of self-reliance, initiative, and ability to

meet and overcome new and unforeseen difficulties which have always

been characteristics of the successful pioneer. Any form of paternalism

which fails to take into consideration these traits of character in the

1 Simons, A. M. The American Farmer, p. 54.
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farmers of this region will be resented by those who possess these char-

acteristics and will prove ineffectual to help those who do not. These

farmers need all the assistance that the United States Dei)artment of

Agriculture and the Stiite agricultural colle<res and experiment sta-

tions can ^ive them in their agricultural concjuest of the semiarid

lands, but this assistance should l)e in establishing principles rather

than in teaching practices. There is much yet to be learned con-

cerning some of the most fundamental principles of dry-land agri-

culture which can be learned only by systematic, long-continued

investigations at many stations located in different parts of the area

upon difierent types of soil and under difl'erent climatic conditions.

TIIEORTES OF ITLLAOE.

Much has been written upon the que.stion of the proper tillage for

the preparation of the soil for a seed bed, for instance, but what

do we really know about it? It is fairly well agreed that three

things are necessary: (1) A fine, moist, mellow, but somewhat com-

pact seed bed of a depth sufficient to afford the best conditions for

the germination and early gi'owth of the seed; (2) a receptive condi-

tion of the soil, so that the rains falling upon the surface may be

absorbed as rapidly and as completely as possible; and (3) a reten-

tive condition of the soil, so that the water which is absorbed may be

held within the soil for the use of the crops instead of being evapo-

rated from the surface. Thus far we are on comparatively safe

ground, but when we attempt to go one step further and ascertain

from a consultation of the literature of the subject how these desir-

able conditions of the soil are to be produced and retained we en-

counter a maze of conflicting theories and generalizations, all based

upon far too limited observation, experience, and experimentation.

Some writers insist that relatively shallow plowing—never to exceed

7 inches—packing with a subsurface packer, alternate cropping and

summer tillage, and the maintenance of a dust mulch at all times

when the land is not covered with a growing crop is the one and

only way, while others are equally certain that deep plowing—10

inches or more—will solve all the difficulties and allow the growing

of a crop every year. Between these two extremes is to be found

every grade of modification, and the only feature that nearly all of

these wi-iters have in common is the insistence that their particular

" system " is the only one that w^ill meet aU requirements.

It is gratifying to find occasionally a sane and conservative article

upon this subject, such as an address delivered by Hon. W. R. Moth-

erwell, Minister of Agriculture for Saskatchewan, Canada, at the

Fifth Dry-Farming Congress, held at Spokane, Wash., October 3 to

6, 1910. Mr. Motherwell said

:

Some authorities have undertaken to lay down a hard and fast rule with

regard to the best method of tillage to pursue under semiarid conditions, but so
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far ;is Saskatchowan is conocrnod Riuh ripldity applied to our varying soil, alti-

tude. <'X|)osnr(\ pn'cipitation. and (linialic coiKlilioiis would only lead to Ioks

and dis;ipp()iutin('nt. \'ariations in nictliod must and can be pursued without

departing from principles, and herein lies the importance of every farmer

und<M'stan(ling sonu'thing of the science of soil physics in order to have the

ability to proscribe such crojis and tillage methods as will m(?et the require-

ments of his particular farm, just as a physician prescribes to suit the indi-

viduality of his patient.

If those statements are true, as they unquestionably are, for Sas-

katcliowan witli its comparatively narrow rano:e of soil and climatic

conditions, how much more important is it to observe the same conser-

vatism in treating of the Great Plains area of the United States,

where this range is far greater.

SUMMER-FALLOWING TOO EXTRAVAGANT A SYSTEM.

Nowhere else east of the Eocky Mountains has the practice of

summer-fallowing been so generally practiced as in Saskatchewan.

Mr. Motherwell calls it " the very foundation stone of successful agri-

culture in Saskatchewan." This is due largely to the short seasons

and the impracticability of raising corn or other intertilled crops as

extensively as the small grains. In discussing the subject, Mr. Moth-

erwell says:

But with the passing of time, cheap land, root fiber, and humus, many ad-

vanced and thinlcing farmers are now searching for a more economic, permanent,

and less extravagant system of farming. * * * Furthermore, this system,

while restoring nothing to the soil, rapidly dissipates its humus and thus, as

the years go by, reduces its capacity to absorb and retain moisture.

DEEP PLOWING NOT GENERALLY ADVISABLE.

In discussing the subject of deep plowing Mr. Motherwell says:

Too much indiscriminate advice to plow deeply under all circumstances in

Saskatchewan would be unwise and misleading, and must meet with disappoint-

ing results, but that all clay soils should be stirred deeply at least once after

being broken up is becoming more and more apparent. Deep plowing, to in-

crease the soil's capacity to store moisture, at intervals of say 10 or 12 years,

to be followed by shallow plowing or surface tillage in intervening years, to

hasten maturity, is now thought to be the ideal method in many localities.

The danger of too frequent deep plowing is obvious.

It is not the desire of the writer to attempt to show that Mr.

Motherwell is opposed to either summer tillage or deep plowing, for

he is a strong advocate of both under certain conditions which com-

monly occur in Saskatchewan, as is fully set forth in the article from
which these quotations are made. The purpose of these quotations

is solely to show the eminently sane and scientific attitude of mind of

this authority, which is in strong contrast to that of most writers and

speakers who discuss this subject. It is very unfortunate that it is
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often only the extravagant and sensational utterances which reach

wide publicity in the press, while sane and conservative papers attract

little or no attention.

NO INVARIABLE RULE FOR PRKl'ARING THE HEKl) BED.

Coming back to a consideration of the means to be adopted to

secure the three essentials of a good seed bed—i. e., (1) a favor-

able medium for germination and early growth of the root system,

(2) receptivity to rain water, and (3) retentivity of soil water— it is a

well-established fact that upon some soils under some climatic condi-

tions and for some crops all of these conditions can be met by a

thorough disking, with plowing only in alternate years. This method

is particularly applicable to fitting corn stubble for a crop of small

grain, either fall or spring sown. In many instances shallow spring

plowing gives better results than early deep fall plowing where one

small-grain crop follows another. Subsoiling has failed to give any

increased yield in many instances where it has been tried as a prepa-

ration for corn, wheat, oats, or barley. Sometimes it has proved

injurious, and in only a few instances has it increased the yield suffi-

ciently to warrant the additional expense. Summer-fallowing has

very generally increased the yields of spring-sow^n wheat, oats, and

barley, but this increase has seldom been sufficient to warrant the

practice. On the other hand, it has very frequently reduced the yield

of corn. The most thorough summer tillage has failed utterly to

produce any crop in several instances w4ien the drought was very

severe and extended over two consecutive seasons, notably at Belle-

fourche, S. Dak., and at Garden, Kans., during the season of 1911.

The above statements are based upon carefully conducted experiments

at many stations throughout the Great Plains, as described in Bulle-

tin No. 187 of the Bureau of Plant Industry, which contains tentative

conclusions which have since been confirmed by two years' additional

results.

DEEP PLOWING MAY NOT INCREASE THE WATER-HOLDING CAPACITY.

Perhaps one of the most common fallacies is that deep plowing

invariably and necessarily increases the water-holding capacity of the

soil. Our investigations show that in many instances the receptivity

of the soil is governed entirely by the physical condition of the upper

4 or 5 inches, the undisturbed subsoil being of such a nature over very

considerable portions of the Great Plains that it is able to transport

downward by capillarity all the moisture absorbed by the surface

layer of soil as rapidly as it is accumulated in that layer. Under
eudi circumstances there would manifestly be no increase in either

the receptivity or water-holding capacity of the soil if the plowing
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"Nvoro deeper than 1 or 5 inches. Whether this rule will apply to any

^iven soil can be determined only by careful observation, which

should extend over a sufficient j)eriod of time to include a considera})le

ran^e of climatic conditions and particularly the varying degrees of

intensity and duration of rainfall.

ROOTS EXTEND DEEI* INTO SUBSOIL.

Our knowledge of the root development of ordinary crop plants

under dry-farming conditions is inadequate, but from all that is

known on the subject we have good reason to believe that in order

to j)roduce even an ordinary yield of any cereal crop the root system

must penetrate several feet into the undisturbed subsoil. Consider-

able attention was attracted at the Sixth Dry-Farming Congress, at

Colorado Springs, Colo., by photographs of the root system of a stool

of wheat grown near Burns, Wyo., which showed a penetration of the

roots to a depth of 6 feet. There is no reason for supposing that

there is anything unusual about this particular stool except that it

was washed out so as to show its development. Assuming that the

land was plowed to a depth of 6 inches, then eleven-twelfths of the

root system was developed in the undisturbed subsoil. It is alto-

gether probable that this represents a normal development of dry-

land grains. If such is the case it will be seen that a difference of 4

or 5 inches in the depth of plowing would represent so small a frac-

tion of the depth of the root system as to be practically negligible.

CROPS DEPEND MAINLY UPON SUBSOIL.

It is an open question, even, whether after the seed has germinated

and the roots have developed for a few inches the undisturbed sub-

soil may not furnish a more congenial medium for root development
and food supply than does the tilled surface layer. Whether this is

the case or not it is manifestly impracticable to till the soil to a

depth sufficient to represent any considerable portion of the depth
reached by the root system. We must therefore depend mainly
upon the undisturbed subsoil to produce our crops. There is still

much to be learned concerning the whole problem of root develop-

ment under dry-land conditions, but it seems probable that a recog-

nition of some fairly well-established facts concerning the great

depth to which roots develop will profoundly modify some of the

present theories and practices of tillage.

THE SCIENTIST ESTABLISHES PRINCIPLES, THE FARMER APPLIES THEM.

Dry farming offers an unlimited field for careful, honest, scientific

investigation, and such investigations will ultimately establish some
important principles of physics and plant physiology which are now
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only dimly ivcognized or entirely unknown. If the press of the

country would make an earnest effort to teach the general public,

and particularly the farmers, that the primary function of the

United States Department of Agriculture and the State agricultural

colleges and experiment stations is to establish principles rather than

to teach practices and that the farmers must rely largely upon their

own judgment and experience to apply these principles, it could

accomplish much good for all branches of agriculture.

CONCLUSIONS.

In conclusion, the following misconceptions concerning dry farm-

ing may be mentioned as among the most serious: (1) That any defi-

nite " system " of dry farming has been or is likely to be established

that will be of general applicability to all or any considerable part

of the Great Plains area; (2) that any hard and fast rules can be

adopted to govern the metho<ls of tillage or of time and depth of

plowing: (3) that deep tillage invariably and necessarily increases

the water-holding capacity of the soil or facilitates root develop-

ment; (4) that alternate cropping and summer tillage can be relied

upon as a safe basis for a permanent agriculture or that it will invari-

ably overcome the effects of severe and long-continued droughts;

and (5) that the farmer can be taught by given rules how to operate

a dry-land farm.



TREE PLANTING BY FARMERS.

By C. R. TiLLOTSON,

Forest Assistant, Forest Hervice.

TIIE PRACTICE AND PURPOSE OF TREE PLANTING.

Farmers are responsible for nearly 90 per cent of the approximately

1,000,000 acres of forest plantations in the United St^ites to-day. Of
these million acres, 800,000 are found in what is known as the central

treeless region, which includes the States of Illinois, Iowa, North

Dakota, South Dakota, Nebraska, Kansas, the prairie district of

Minnesota, and those portions of Oklahoma and Texas lying west

of the hardwood belt; while 100,000 acres are found east of it, and

40,000 acres west. In the older settled portion of the treeless region

of Illinois, Iowa, Nebraska, Kansas, and eastern Minnesota the area

of planted timber is on the decrease. Plantations of such rapid-

growing species as white willow, soft maple, and common cottonwood,

established 30 or 40 years ago chiefly for protection from winds, are

now being cut, because they are mature and for the most part are

situated on land which is more valuable for agriculture than for the

production of timber of low value. Because, in fact, most of the land

in the States last mentioned has a high value for agriculture, future

planting in this region is likely to be confined to the establishment

of narrow belts of some coniferous tree for the protection of farm
buildings or to the production of timber from some such rapid-

growing species as hardy catalpa.

In the other portions of this treeless region planting is on the in-

crease, chiefly for the purpase of protection, but partly, also, for the

production of fence posts.

East of the treeless region forest planting is also on the increase.

Here this is due to a number of reasons, among them the decrease in

the supply of native timber, the fact that considerable areas are

more suitable for timber than for agricultural crops, and the expec-

tation of quick and large returns from such trees as hardy catalpa

and black locust. For these same reasons planting in this region may
be expected to increiise in the future. In a number of States plant-

ing is also being stimulated by competent State forest officers and,

in addition, in Ohio, Massachusetts, Connecticut, New York, Mary-
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land, and Vermont, Uirougli distribution by the State of forest-tree

seedlings.

West of the treeless region planting for future protection in irri-

gated districts and for timber production in those parts of California

adapted to the growing of eucalyptus will undoubtedly increase.

The aim of every farmer is to plant his ground to the crop which will

bring him the best returns. Under ordinary conditions, on good ag-

ricultural soil, farm crops are, of course, the most profitable to plant.

On many farms, however, there are one or more pieces of land which

will return a greater profit under trees than under any other crop.

This may be some area which, because of its being cut off by a rail-

road or stream, is not easily accessible; or some small corner which

the owner does not think worth the trouble of working; or it may be

a poor, sandy, or worn-out area which gives only small returns when
planted to agricultural crops. Such areas should be planted to trees

which are adapted to the site. If the soil is a good, well-drained

loam some one of the more valuable, rapid-growing species which re-

quires the best soil may be planted. If, on the other hand, the soil

is poor, it may be necessary to plant a less rapid-growing species, but

one which is best adapted to the site. In starting a forest plantation

it is unnecessary to choose for the planting site the best soil or the

most accessible part of the farm. Trees, in fact, enable the farmer

to utilize to advantage those portions of his farm which under agri-

cultural crops do not yield a reasonable return on the investment.

The initial cost of establishing a forest plantation is not great,

and, except to keep out fires, the trees do not need attention after

the first two or three years. In themselves the trees are a source

of protection to the farm buildings near which they are planted;

they increase the value of the farm and their products are a source

of considerable revenue to the owner. In a region subject to ex-

tremely cold w^inds during the winter a windbreak planted around

the farm buildings and the feed yards will not only save the

farmer many dollars in feed for his stock and in fuel for heating

through the protection it affords, but will furnish fuel, posts, and

farm timbers as well.

It seems certain that in future many farmers will be forced to

raise their own timber for general farm use or else pay an almost

prohibitive price for it. In some sections of the country the price

of posts has doubled in the last 10 or 15 years and may be expected

to double a£:ain in the next 10 or 15 years. This article discusses

briefly, for the region east of Nebraska and north of Tennessee and

North Carolina, the best trees to plant, the methods to be followed in

planting them, and the products they yield. For convenience the

larger region is subdivided into three smaller ones—the treeless

region, which includes the States of Iowa and Illinois; the hard-
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wood iT<!:ioii, einhnicinn^ Ohio, Indiana, Kentucky, and s^)utlK*rn

]Mi('lii«i:an ; and the northeast r('<]^ion, (Mnbracing Pennsylvania, New
"^'orlv, and the Northeastern States.

TUKFJ.KSS KKCJION.

In the treeless region tlie soil favors the growth of a large nunriber

of species, among which are cottonwood, white willow, soft maple,

green ash, hardy catalpa, black walnut, TOuropiian larch, white and
Scotch pines, and white and Norway spruces.

Of the hardwood groups, cottonwood grows most rapidly and
d(K»s best on sandy bottom lands, where it reaches a height of from
75 to 80 feet and a diameter of from 14 to 15 inches in from 30 to

40 years. For its best development it should be spaced not more
closely than 15 by 15 feet when planted in groves, or from 2 to 4

feet apart in a single row. In groves it should be filled in with

silver maple to make a 7J by 7^ foot spacing. It produces good

lumber for inside dimension stuff.

Silver maple also grows rapidly. In groves, where it should be

spaced about 6 by 8 feet, it reaches a diameter of from 8 to 9 inches

and a height of from 65 to 70 feet in 40 years. Planted less thickly

it will reach a diameter of from 12 to 13 inches in the same time.

It thrives best on a good fresh loam, but has little value except for

cordwood.

AVhite willow makes a fairly efficient windbreak in a short time.

It grows best on rather low, moist situations, but does well on less

moist ones if the soil is good. In from 15 to 20 years it makes
fairly good fence posts if the wood is well seasoned, and is also

of value for fuel. White willow should be spaced about 6 by 6 feet.

Green ash has only a moderately fast growth. On good, well-

drained soils it reaches a height of 45 feet and a diameter of 6

inches in 30 years. (PL XII.) It will grow on rather poor soil, but

must have good drainage. On good black agricultural soil it is

not commercially profitable, because agricultural crops would pay
better on the land it would occupy. Its wood is valuable for handle

material and for general use as a farm timber where strength is

required. To insure straightness it should be planted as closely as

4 by 4 feet, or even more closely by sowing its seed broadcast.

Hardy catalpa grows rapidly on a fresh, well-drained, moderately

heavy soil, or on sandy river bottom lands where the water table is

close to the surface. On such soils it will reach a diameter of from

6 to 7 inches and a height of from 40 to 50 feet in 20 years. It is

chiefly valuable as a fence-post timber, although it is somewhat util-

ized in the manufacture of tool handles. It should be spaced al)out

by 8 feet. Since it is liable to freeze back, it should not be planted

farther north than central Iowa.
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Hlack walnut grows slightly faster than green ash and produces

straighter timber. At 30 years, on good, fairly heavy, well-drained

soil, it reaches a diameter of from C to 7 inches and a height of from
45 to 50 feet, yet it is not of nuich value until it reaches an age of

from GO to 75 years, when it may be cut for lumber. It should be

spaced about 4 by 8 or by 6 feet. On good black soils it is not

profitable, and on pure sands it will do nothing.

Of the conifers, European larch is fairly rapid growing and valu-

able for post and pole material. On good, well-drained loam, the

soil it requires, it reaches a diameter of from 8 to 10 inches and a

height of 50 feet in 30 years. In gi-oves it should be spaced 10 by 10

or V2 by 12 feet, and filled in to 5 by 5 or 6 by 6 feet with a slightly

slower growing, shade-enduring species such as white pine. Good
straight material of a larger size is produced when planted 4 feet

apart in single rows.

White pine does well in Iowa and should do well in northern

Illinois. It reaches a diameter of from 8 to 10 inches and a height

of from 55 to 65 feet in 40 years. It grows well on either a good,

well-drained loam or on poor sand, and produces lumber of high

quality. If planted in a pure stand it should be spaced 6 by 6 feet,

but may be spaced 10 by 10 feet and filled in to a 5 by 5 foot spacing

with Scotch pine.

Scotch pine is chiefly valuable for planting on poor sand where

better trees will not thrive; in fact, it does better on sandy than on

heavy soils. It is easily established and grows rapidly for the first

15 or 20 years, after which it falls off in its rate of growth and be-

comes crooked in the top. It reaches a diameter of from 6 to 9

inches and a height of from 40 to 55 feet in from 35 to 40 years.

It is a good tree to plant in mixture with white pine.

Wliite spruce is an excellent tree for windbreaks because, though

it grows slowly," it is long lived and hardy, and may be utilized

for lumber when mature. It will stand considerable moisture, but

does best on well-drained loam. For windbreaks it should not be

spaced more closely than 10 by 10 feet.

Norway spince is also a good tree for windbreak purposes. It

grows more rapidly than the white spruce, but is not so good for

windbreaks because it is shorter lived and becomes rather ragged with

old age. For windbreaks it should not be spaced more closely than

10 by 10 feet. It grows best on a fresh, well-drained loam or sandy

loam, and very slowly on pure sand. It does not thrive in northwest

Iowa. When mature it produces lumber of good quality.

HARDWOOD REGION.

In the hardwood region black walnut, white ash, and hardy catalpa

grow well. In general, the conditions which are essential for the
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host growth of these species, and their rates of growth, arc similar

to tliose (leserihed for tliein in the treeless region. Black walnut

grows well on the well-drained, strong clay loams or on rich dark

sandy loams, hut will do nothing on pure sand. Both white and

green asii grow well on clay loams, and give promise for planting

on worn-out clay-loam soils. While they will grow on light sandy

soils they do not thrive there. Hardy catalpa does best on the well-

drained black soils in these States, and fairly well on even the poorer

yellow clay loam and gravelly loam soils, but can not be grown suc-

cessfully on poor upland sandy soils. It is hardy as far north an

southern Michigan, but is winter-killed in the central part of the

southern peninsula.

The foregoing species represent only those which have been grown

successfully in plantations in this region. There are a number of

others which he not yet been given a thorough trial, but which

promise well. Among these are the western yellow pine for gravelly

clay soils, red oak for poor clay soils, yellow or tulip poplar for moist

ravines or near stream courses, Scotch pine for the poorest sandy

soils, and white pine for sandy gravelly loam or clay loam soils.

NORTHEAST REGION.

In the northeast region it is certain that white pine, red pine,

Scotch pine, Norway spruce, European larch, and red oak can be

grown in plantations.

White pine grows well on sandy or gravelly loams, and is espe-

cially adapted to worn-out agricultural or pasture lands. It is, how-

ever, subject to attack by the white pine weevil, which bores into and
kills the leading terminal shoot. A new leader is usually formed

from one of the side branches, but the resulting main stem is crooked

and the value of the plantation seriously impaired. In localities

where this insect is known to be a serious pest it is scarcely advisable

to plant white pine when the owner's object is to produce merchant-

able timber.

Another menace to young white pine stock is the white pine blight

or blister rust. This diseavse originated abroad, and is found mostly

in young stock imported from Europe. It is best, therefore, for the

planter to purchase trees grown in this country or else raise his own
stock.

Red pine is especially suited to poor sandy or gravelly soils, and
has the additional advantages of being hardy and not subject to

serious injury by either insects or fungi. It reaches a height of 40

feet and a diameter of from 8 to 10 inches in from 35 to 40 years.

(PL XIII.) It should be spaced 6 by 8 or 8 by 8 feet. Scotch pine,

also, is particularly adapted to poorest sandy soils, grows rapidly at

first, but, as in the other regions, falls off in growth and becomes
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crooked in the top as it grows older. On poor sandy soil it reaches a

diameter of 7 inches and a height of 45 feet in 35 years. It is esj>e-

cially adapted for mixture with white pine. For the better, fresh

soils of the upland region Norway spruce is a good tree. It will,

however, grow on the poor, very sandy loam soils and reach a diame-

ter of from 8 to 9 inches and a height of 55 feet in 35 years. (PL
XIV.) It should be spaced 5 by 5 or 6 by G feet.

European larch does not promise much either in sandy or loamy
soil. It may be better adapted to the high mountains, but this has

not been proved. In this region the larch is subject to attack by a

sawfly w^hich defoliates and sometimes kills it.

Red oak has much to commend it. It can be planted cheaply,

grows fairly rapidly either on poor heavy or poor sandy soils,

reaches a diameter of 8 to 9 inches and a height of 45 feet in 35 years,

and produces material of a high quality. When planted pure a

spacing of G by 6 feet is close enough. Because of its ability to grow
under partial shade, it is a valuable tree for underplanting old

stands which have light crown cover.

In the foregoing discussion only those species have been men-

tioned wdiich have been grown successfully in plantations in this

region. Other trees which should do well are: Hardy catalpa on

well-drained soils in the southern New England States; yellow

poplar in moist situations in Pennsylvania, southern New York, and

southern New England; black walnut and white ash on good soils

in Pennsylvania, New York, and southern New England; and west-

ern yellow pine on the poor sandy or gravelly loam. It may seem

surprising that black locust has not been mentioned in a discussion

of the trees suitable for planting in these three regions. This tree

is eminently suited for planting on poor sandy or clay soils, is hardy
throughout the greater part of this territory, grows very rapidly,

and produces posts and lumber of high value. It is, however, so

subject to destruction by the locust borer before it reaches merchant-

able size that until some practical method of controlling this insect

is devised its planting can not be recommended. It is also inad-

visable to plant chestnut until a successful method is devised for con-

trolling the chestnut bark disease, which is seriously threatening old

stands throughout the northeast region.

SUCCESSFUL METHODS OF TREE PLANTING.

Thorough preparation of the soil by plowing and harrowing will

many times pa}^ for itself. Besides putting the soil in good tilth,

it shortens planting operations, conserves soil moisture, helps to

insure the establishment of the trees, and induces a rapid initial

growth. In some situations, of course, such preparation is unneces-

sary, as on sand which does not support a heavy sod of grass; in
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othoi-s it is inipossiMo exa».pt at prohibitive expense, as on steep

slopes or in soil filled with i-oeks or hir<re r(H)ts. AVhere the soil

can not be prepsired before phintin<i^, ji small area surrounding the

spot in which the s(H'dlin<r is to be ])Iant<'d shoidd be eh^ared of the

conipetin<j^ <]^r()wth of <»^rass.

The eiiief methods which may ho successfully followed in plant-

in<2: operations are direct sowing of seed, plantin<r in a furrow, dig-

ging a hole for each individual tree, and what is known as the slit

method. Direct sowing on prepared ground is adapted to good

loam soils in the treeless region with soft maple, green ash, black

walnut, and butternut; in the central hardwood region, with red oak

and black walnut ; and in the northeast region with red, white,

Scotch, and pitch pines, red oak, and black walnut. In direct

sowing, the method generally followed is to plant a number of

seed in regularly spaced spots throughout the planting area, and
to cover them by hand. By planting several seed in each spot

the grow^th there of one or more trees is practically insured. In

the treeless region very good success at a very low cost has been

obtained with green ash by sowing the seed broadcast on pre-

pai'ed ground and covering them by harrowing. Furrow plant-

ing is cheap and successful on good soil in the treeless and hard-

wood regions with willow, cottonwood, white pine, soft maple, and
green and white ash. Digging a hole for each tree is good for all

three regions and for all species. It is expensive, but in some situa-

tions, and everywhere when large trees are planted, it is the only

method which can be used. The slit method, also, may be used in

all regions, and for all species, though it is particularly adapted to

soils of a loose texture, or to ground that has been prepared. It is

rapid and comparatively inexpensive. It consists in opening a

wedge-shaped hole in the ground by inserting a spade and moving
it back and forth. The roots of the seedling are then inserted back
of the spade in the hole thus formed, the spade is removed, and the

earth is pressed firmly around the stock with the foot.

PLANTING-STOCK.

In choosing stock for planting, due consideration must be given to

the planting site and to the care which will be given the trees after

planting. One-year-old stock is old enough for such hardwood trees

as ash, maple, and catalpa. Not only is it more likely to succeed

than older stock, but it costs less and is cheaper to plant. For black

walnut and oak the seed should be placed in the ground where the

trees are to grow permanently.

If coniferous tre^s such as pine or spruce are to be planted, two-

year-old seedlings or transplants or three-year-old transplants are

about right. As with the hard^vood stock, these younger, smaller
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trees cost less, are cheuiper to plant, and in all but exceptional condi-

tions are more likely to succeed than the older stock. Transplanted

stock of coniferous trees two or three years old has a more fibi-ous and

better developed root system than seedling stock and is more likely

to succeed. On heavy soils, for instance, where cultivation can not

be given after the plantation is started, as on a cut-over area filled

with roots of the old trees or on a very steep slope, the young trees

will be subjected to the competition of a heavy growth of grass, and

transplant stock invariably should be used.

CULTIVATION.

Cultivation for two or three years after the plantation is started is

desirable and almost necessary on the heavy soils of the trfK^less and

hardwood regions. It keeps down the heavy growth of grass which

almost invariably takes possession of these soils if they are left undis-

turbed, conserves the moisture, induces rapid initial growth, and

hastens the formation of a crown cover.

On sand or in the northeast region on poor worn-out pavstures or

agi'icultural lands which do not support a heavy growth of grass,

cultivation, while desirable, is not so necessary. On the better soils

of this region, however, plantations of such trees as black walnut,

white ash, and hardy catalpa must be cultivated if good growth is

expected.

The most noticeable difference between cultivated and uncultivated

plantations is that in the former the trees become well established

during the first or second season and show good, vigorous height

growth during these seasons, while in the latter the trees do not

become w^ell established until the end of four or five years and during

that time make poor height grow th.

The planter may wonder how much cultivation is necessary. Dur-

ing the first couple of years three or four cultivations should be given

during each growing season, but during the third year tw^o cultiva-

tions will- suffice under ordinary conditions for all hardwood trees

and for most conifers. The common two-horse cultivator is best

until the trees become so large that they may break when bent over

by it. After that it will be advisable to use a one-horse cultivator,

working between the rows.

One thing to be remembered in cultivation is that it should not be

continued too late in the season. Forest trees, like fruit trees, are

subject to damage by early fall frosts, and if their wood is particu-

larly succulent at the time when these occur the trees may be seriously

injured. Late cultivation is conducive to this condition of the wood,

and this operation should be discontinued between the 1st and the 15th

of July. Grass or other vegetation which comes in after this time
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Red Pine Plantation, 33 Years Old, Rhode Island.
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Spruce Plantation, 33 Years Old, Rhode Island.

(The soil is poor and sandy, but good tare has produced excellent results.]
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will serve a good purpose in dryiiig out the soil and inducing early

maturity of the trees and the hardening of their wood, thus enabling

them (() withsland the heavy frosts of fall nnd winter. Even such a

hardy tree as the black walnut has been known to be killed back to

tlie ground by severe early frosts and winters when cultivation was

practiced until late in the growing season.

ADVISABILITY OF PRUNINO.

With the majority of trees commonly found in forest plantations

pruning is unnecessary and in some cases harmful. The greater

number of species will, if left alone, prune themselves, and the prod-

ucts derived from the others are not of enough value to warrant the

expense of pruning. Pnming is harmful in that it reduces the leaf

surface or food-manufacturing part of the tree, which must result

in a lesser rate of growth; and, further, excessive pruning of such

treas as hardy catalpa, and green and white ash, is likely to result

in top-heaviness, which may lead to their being broken off by the

wind. A further danger in pruning lies in the fact that the operator

may be unskilled in the work and in reality not know how it should

be done. He is very likely to leave ragged wounds or stubs of

branches, neither of which will heal over for a number of years, and

in some cases not at all. These places form a ready opening through

which fungi or rot may enter the tree and in time kill or injure

it. Some trees whose products are of especially high value, or

others whose branches are especially persistent, should be pruned of

dead branches. The species which need pruning are white pine,

hardy catalpa, and black walnut; those which do not need pruning

are soft maple, green ash, Scotch pine, cottonwood, white ash, oaks,

European larch, Norway pine, and Norway spruce. Black walnut

needs pruning only occasionally when some dead limb threatens to

cause the formation of a loose knot, though as a rule walnut prunes

itself well. It is sometimes necessary to prune off living limbs of

catalpa and of green and Avhite ash in order to induce the develop-

ment of a single straight leader. In the ashes the leading shoot is

just as often developed from one of the lateral buds as from the ter-

minal one, and it is sometimes desirable to prune off these lateral

branches in order to induce vigorous growth of the terminal shoot

and so prevent the formation of a crooked main stem. Catalpa

forms no terminal bud, but ordinarily produces three branches from
near the tip of the last year's growth. When all three of these grow
about equally one or two of them should be pruned off so that the

third will develop into a leader. In all cases the limbs should be cut

off cleanly and close to the trunk, so that the wound may quickly heal

over.
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THE ADVI8ABILITV OF THINNINGS.

Every forest plantation reaches at some time, varyin(^ with tho

species, spaciii<if, and soil, a condition when a nunilxjr of the standing

ti"ees should be cut out. Owners of forest plantations are most likely

to err in failing to make thinnings. Thinnings should be practiced

when the presence of dead or dying trees in the stand, a very dense

crown cover, or an apparent stagnation in the growth of the living

trees indicates that they are needed. The chief object of a thinning

is to give more space and light to the trees left standing, so that they

may be stimulated to more active gTOwth. This is accomplished by

cutting out the dead, crooked, diseased, or otherwise undesirable trees,

which, through overtopping or crowding the better, straighter trees

of the stand, are retarding their rate of growth, or even killing some

of them. It may be necessary to repeat this operation several times

during the lifetime of the stand, depending principally upon the

species. P^or most trees grown in plantations two to three thinnings

will be sufficient. The time to thin is a matter which must be left to

the judgment of the owner.

In thinning a considerable amount of material will be cut out which

can be utilized for various farm purposes, such as fuel, posts, poles,

or braces. Not only this, but the trees which are present in the stand

at maturity will be larger, straighter, and of better quality in every

Avay than those in similar even-aged plantations in which thinnings

have never been made.

PRODUCTS AND RETURNS FROM PLANTATIONS.

The table on page 267 indicates the products which may be expected

from forest plantations and the time which will be required to pro-

duce them. In addition to these products of the mature stand, it

must be remembered that thinnings w^ill yield other material, such

as cordwood and posts, taken out of the plantation before it reaches

maturity. No figures as to the monetary returns which may be

expected from a plantation can be given; they will vary, of course,

with the species, the kind of soil, the care given the plantation, and

the value of the products at the time the trees are cut. There is no

doubt, however, that some lands, even if planted to the slower

growing species, will show returns equal to if not greater than those

that can be secured from the growing of agricultural crops. More-

over, the values from timber crops will increase much more rapidly

than those from agricultural crops, and the returns from planta-

tions in the future may be expected to be greater than those from
plantations in the past.

A word of warning to all prospective tree planters will not be

amiss. It is just as unfortunate as it is true that when some tree is
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pai-ticularly valuable for planting because of its hardine&s, rapidity

of gi'owth, or durability, its qualities are grossly exaggerated by un-

scrupulous agents merely for the pui^pose of selling their stock.

Ci^dence should not be given to the exaggei-ated claims of these men.

Some have said, for instance, that fence posts may be grown in three

years, and that enoniious financial profits may be secured through

the planting of the particular tree which they are attempting to sell.

The State forest officers, in those States which have such officers, and

those of the Poorest Service of the United States Department of

Agriculture are always glad to furnish information to any prospec-

tive planter about the rates of growth and other qualities or charac-

teristics of any of the forest trees. If planters will take advantage

of these opportunities for consultation, they will, in many caries, be

saved time, money, and disappointment.



SEASONAL DISTRIIUITION OF LA«OR ON THK FARM.

By W. J. Spillman,

Agriculturist in Charge of the Office of Farm Management,
Bureau of Plant industry.

LACK OF DEFINITE CROPPING SYSTEMS.

CHANGING CONDITIONS IN BOTH THE EAST AND THE WEST.

The number of farms in this country on which an attempt is made
to follow a definite cropping system is extremely small. Even those

farmers who do have in mind such a system as an ideal which they

try to follow arc frequently not able to do so. The reasons for this

condition of affairs are numerous. In the first place, from the stand-

point of the material development of the country we are yet a com-

paratively young nation. We are just reaching the end of the period

of settlement in the newer parts of the country; the abundance of

free land in the West has hitherto held back the development of

permanent systems of agriculture in the East by taking away from

the Eastern States the young men who would otherwise become

farmers there. In addition to this, the tremendous growth of our

cities, both east and west, and the development of efficient and cheap

means of transportation are continually bringing about local changes

in the prices of farm products, as well as in the facilities for market-

ing these products. In many localities systems of farming that

developed two generations ago and that were well adapted to con-

ditions which then obtained still exist under conditions that are not

suited to them.

CONDITIONS IN NEW ENGLAND.

The older types of dairy farming in New England illustrate this

fact. Wlien hay was worth $6 a ton and bran $8 to $10 a ton, butter

making on the farm, or, better, the marketing of milk at the cream-

ery or cheese factory, was a very satisfactory type of farming. But
the farmer can now sell his hay at $15 to $18 a ton and bran costs

about $32 a ton. The increase in the price which the farmer receives

for dairy products has not kept pace with the increase in the value

of feeding stuffs. Thus, many New England farmers would find it

more profitable to grow hay for the market than to keep dairy cows.

A strong force, therefore, tends to change one of the commonest types
269
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of fanning in New England for types which fanners generally have

not regarded as feasible, and this change is gradually taking place.

CONDITIONS IN THE WESTEEN STATES.

On the other hand, the low price of hay in the Western and cen-

tral Western States and the relatively lower price of grain and mill

products, coupled with the fact that dairy products have increased

in price to a certain extent in recent years, calls for an increase in

dairying in that region and a decrease in the production of market

hay. Similar situations exist in other sections. For instance, a few

years ago alfalfa hay sold at the farm for $3.50 to $4 a ton in many
western localities. The development of the alfalfa-meal business has

increased the demand for alfalfa to such an extent that it now sells

readily at prices two or three times as high as formerly. The reason

for this is that freight rates to the East are much less on alfalfa

meal than on alfalfa hay. Hence, the meal can be sent to distant

markets where it does not pay to ship the hay. AAHien the price of

hay was low% sugar beets were a more profitable crop than hay and

the sugar-beet business developed on a large scale in some of the

Western States. Now the situation is reversed. Alfalfa is more
profitable than beets in many localities and requires much less labor.

The labor is also better distributed through the season. As a result

sugar-beet production is giving way in these localities to alfalfa

growing.

RELATION OF CROPPING SYSTEMS TO THE SEASONAL DISTRIBUTION OF FARM
WORK.

Similar changes in conditions over nearly all the country are

causing changes in farm methods and in the types of farming fol-

lowed. Changes in cropping systems bring about a different dis-

tribution of labor during the season. It takes several years to adapt

a new type of farming to a new environment and to work out the

many new problems in management which a new system presents.

Hence it is that the American farmer has seldom solved the problem

of distributing his labor through the year in such a way as to have

it profitably occupied at all seasons.

FAILURE OF CLOVER AND TIMOTHY SEEDING.

Another reason why regular cropping systems are so seldom found

is the fact that clover and timothy occupy so important a place in

the agriculture of a large section of the country, and these crops,

with their minute seeds, are very uncertain. The seeding frequently

fails and this breaks up the rotation. Many farmers who have
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attempted to follow a rotation have abandoned the effort because of

the uncertainty of securing u good seeding of timothy and clover.

CROPS THAT COMIM II. lOK I.AHOK.

Those mentioned are only a lew of (ho causes which contribute to

the aimless and unsystematic methods pi'evailing on a large majority

of American farms. It is probable that the lack of regular rotations

is partly due to the fact that some of the most imj)ortant crops of

the country, of which most rotations would naturally consist, com-

pete strongly with one another in the matter of labor required at cer-

tain seasons of the year. For instance, in central latitudes the cul-

tivation of corn is still in progress when wheat harvest begins, and
timoth}^ and clover, the principal hay crops of the country, demand
much labor almost simultaneously with wheat as well as with oats.

This makes it necessary to lay by the corn long before the proper

season and requires an enormous amount of work during the latter

part of June and the early part of July, but leaves the latter part

of the summer poorl}^ occupied. This renders necessary the hiring

of extra labor in June and July, while at some seasons there is not

enough work to keep regular labor profitably employed.

One of the hardest problems the farmer has to face is that of labor.

Reliable labor can not always be had even under the best of condi-

tions. Where the cropping system is such as to require an excess of

labor at one season and little or no labor ait other seasons it is neces-

sary to depend on transient labor, which is almost always of an un-

desirable character. In the North, where field work is precluded for

a considerable portion of the year because of the long winter season,

the problem of finding employment for labor the year round has led

to the extensive development of winter feeding and winter dairying.

The winter feeding of beef cattle and sheep is particularly adapted to

this purpose. Dairying solves the problem as far as the winter sea-

son is concerned, but it also consumes time in summer when field

work is abundant and therefore does not balance up the work of the

year quite as well as winter feeding does, though in many cases it

may be more profitable.

FILLING GAPS IN THE LABOR SCHEDULE.

INTERMITTENT EMPLOYMENTS.

Many farmers have developed some form of employment as an

adjunct to their farming operations in order to give regular em-
ployment to their labor and thus be able to keep on hand dependable
men when they are needed on the farm. One farmer has a stone

quarry which is worked only when the labor on the farm is not suffi-
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cient to give employiueiit to the men. Other farmers make brooms
in the winter and at odd times at other seasons.

BETTER PLANNED CROPPING 8Y8TEMB.

In middle hititiides and in the South it is possible to plan crop-

ping systems that will give regular employment to labor without these

side industries. In this manner the area of land which one man
or any definite number of men can farm is greatly increase<^i. Tliis

means a larger yearly income per individual employed. Even if a

crop gi'own returns a very small profit, if the work it demands
comes at a season when the farmer would otherwise be idle, it adds

just so much to the faiTn income without appreciably increasing the

expenses. This point is well brought out in the agricultural surveys

made by Cornell University in New York, as well as in similar sur-

veys made by the Office of Fanii Management in several States. It

has been observed in these surveys that, other things being equal,

those farms which have the largest variety of products to sell are

the most profitable. The main reason for this is that these farms

have a variety of interests that permit the faraier and his family

and his hired labor to find profitable employment at all seasons of

the year, while on farms with less varied interests there are frequently

periods when there is no profitable employment.

EXCEPTIONAL CONDITIONS.

There are certain conditions which justify the farmer in disre-

garding the distribution of labor in planning a system of manage-

ment. Some of the more important of these are here briefly discussed.

When the farmer conducts some other industry in which the

labor may well be intermittent, such as quarrying, making boxes,

mixing fertilizers, grinding agricultural lime, making brooms, clear-

ing land, cutting railroad ties, and the like, he may well devote his

land to those crops which are most profitable, with little or no regard

to the labor requirements of these crops at different seasons of the

year. In planning such a system he must, however, take into account

the cost of keeping idle horses. He must also plan a system of soil

management that takes account of the future productivity of his

land.

There are also a few localities where labor is easily obtained when
wanted. In such cases it is wise to devote the land simply to those

crops that pay the best profit, provided a proper system of soil

management is adopted.

In certain localities it happens that a particular crop is enormously

more profitable than any other. This may happen when the area of

land adapted to this crop is less than sufficient to meet the demand;
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or it may bo that a particular soil typo produces a vastly better

(juality of prcxhict (iian otlicr soils. In sucli cases it may be advan-

ta<^o(>us to devote the land exclusively to a sin^^le crop, or as nearly

so as the exigencies of good soil management will permit. Under

such circumstances the high profit from the crop may enable the

farmer to pay wages that will secure labor when he needs it.

Again, a farmer may own only an area which he and his family

can work in the crop which is most profitable in the lowility, even

when most of the labor on this crop comes during a short period of

the year. In such cases he is justified in following a system that

permits the largest use of the one or two most profitable crops con-

sistent with good soil management, seeking outside employment at

other seasons.

DESIRABILITY OF STEADY EMPLOYMENT.

Conditions such as those just referred to, when we consider the

agriculture of the country as a whole, are exceptional, so that, speak-

ing in a general way, a system of farm management which calls for

approximately the same amount of labor at all seasons of the year

not only greatly increases the area which a given force can farm,

but, in many cases at least, increases the income of the farmer in

approximately the same proportion. Hence, under most conditions it

is wase for the farmer to follow a system that will give his labor

permanent emploj^ment. There are instances where farmers delib-

erately grow crops that are not profitable in order to keep their labor

employed so that they will be at hand when needed on crops that are

profitable, and this course appears to be justifiable under certain

conditions.

There are a few crops, such as cotton, and alfalfa in certain sec-

tions, that of themselves furnish employment during nearly the whole

year. This is one of the reasons why the single-crop cotton-growing

system has been able to persist indefinitely in our Southern States.

But even in the case of cotton a farmer can grow some w^inter hay

and other crops to a considerable extent without decreasing the acre-

age of cotton he can manage, and thus increase considerably the area

of land he can farm properly, as well as his annual income.

PROBLEMS INVOLVED IN SEASONAL DISTRIBUTION.

So to plan the work of a farm as to distribute the labor equally

throughout the year is no small task. The difficulty of doing so is

attested by the small number of farms on which this task has been

accomplished. The difficulty is increased by the irregularity of the

seasons. In any case, the best that can be done is to make plans that

are suited to a normal season and adjust them from time to time as

tlic exigencies of the weather may require.

2013U°—YBK 1911 18
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DATA NICCE88ABY.

In order to formulate a cropping system that will give a satisfac-

tory distribution of labor during the season when field work is prac-

ticable, a wide acquaintance with croi)s and a knowledge of the dates

of planting, tilling, harvesting, and all other operations connecte<^l

with each crop are required. One must also know the amount of labor

required for each of these operations, the number of men that must
work together to accomplish the work economically, as well as the

average percentage of days available for field work at different sea-

sons of the year. If the work schedule is to include the care of live,

stock it is also necessary to know the amount of labor required for

the various kinds of work as well as the seasons at which this labor

must be performed.

These questions are of fimdamental importance in farm manage-

ment, and our information concerning them is as yet very meager.

Considerable information of this character is accumulating in insti-

tutions which devote attention to the subject of farm management,

but very little of it has yet been made available for use. Occasionally

one finds a farmer who has followed a system of farming long enough

and has observed with sufficient care to enable him to know in ad-

vance just how much labor will be required during every part of the

coming season. It is very seldom, however, that such a farmer has

succeeded in filling in all the gaps during the season, so that on the

vast majority of farms there are times when the need of labor is

greater than the supply, while at other times little or nothing is to be

done except the daily chores.

DATA AVAILABLE.

Information is not at hand for dealing with all phases of the work
of a farm. Even if it were, so many unforeseen accidents interrupt

the regular farm work, often bringing unexpected demands for time

and labor, that it would not be possible to follow blindly any work

schedule outlined in advance. At the same time it is possible to out-

line a plan that will serve well as a guide in the management of the

farm. A little attention to this subject serves to show that the area

which a given force can farm when the work is thoroughly systemized

is very much greater than is generally supposed. This paper will

deal only with the cropping system. However, the Office of Farm
Management is rapidly accumulating data that will, when available,

permit the consideration of the whole system of management. These

data will not only show the amount of labor and equipment required

in the management of a given farm with a given system of farming,

but will also show the margin of safety which must be left in order

to meet all ordinary exigencies that arise in the course of the year.



SEASONAL DISTRIBUTION OK LABOR ON THE FARM. 275

This inar<2:iM is detormined by actual oxporionco on a lar^c niimhor of

farms from which dclaihMl records arc hciiifj^ compiled of all the work

of cvciy description done during a period of yeai's.

Let us first examine the disti'ibution of laboi* on a number of farms,

in so far as this labor has (o do with the (propping system.
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from actual re<»orcls in the Offict' of Farm Mana^onient. Thes^ rec-

ords show also the work done in other deparlnients of these farms,

but the complete records are to be discussed in later publications.

Figure 1 shows three periods of the year in which the demand for

labor is high, with intervening periods when the fields require very

little labor. The periods of high demand are (1) the early spring

(seed time), w^hich makes the largest demand of all for horse labor;

(2) the haying season, in midsummer, which demands the most man
labor; and (3) the harvest and seeding period in the fall, which

for a short period demands a large amount of labor of both man and

beast. Only lack of space prevents giving in detail the labor by

crops in figures 3 to 6. The detailed records of this farm show that

oats and j^eas do not compete strongly with silage corn in the matter

of dates when the work on these crops must be done. Yet a large

acreage of oats and peas w^ould limit the area of corn land that could

be prepared for seeding in the spring. Hay harvest interferes con-

siderably with the cultivation of corn. Two of the cornfields are

given only two cultivations each because of this fact. Potatoes com-

pete rather strongly with corn. Singularly enough, the orchard fits

into this system fairly well ; only the spring plowing interferes with

any other crop.

It would be possible to fill the gaps in this system (fig. 3) and

render the demand for labor approximately the same from April

to October, inclusive, by the insertion of small acreages of certain

truck crops. But since none of the farms from which records are

available have done this and information is not at hand concerning

the labor requirements and the particular times when this labor must

be performed, this can not be done at present. It is clear, how^ever,

that if this were done it w^ould considerably increase the income of

this farm by giving the farmer and his family profitable employment

for a longer period.

In contemplating this subject one can not help thinking that if

some of the industries which in this country are now concentrated in

large factories, where frequently the laborers are compelled to live

under slum conditions, could be distributed and conducted, in part

at least, in farm homes, as was the case before the days of the fac-

tories, it would not only help the farmer to solve his problem of

profitable employment at all seasons, but would enable many of

those who now spend their lives cooped up in the factories or in

hovels with very insanitary and cheerless surroundings to live under

more sanitary conditions and have at least wholesome food and good

lodgings.

EXAMPLE OF A NEW YORK POTATO AND BEAN FARM.

Figure 4 shows the distribution by 10-day periods of the labor on

field crops on a potato and bean farm in the State of New York. The
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distribution of man labor on this farm is particularly irref^ular.

Durin<j: the last two-thirds of Au^j^ust there is practically nothin/^ to

do. The potatoes' and beans have been laid by and it is not yet

harvest time. The large amount of labor during the latter part of

H0UR5



278 YEARBOOK OF THE DEPARTMENT OF AGRrCULTTJRE.

that yield better tlian average retunis, and it is therefore permissible
to <;:rovv both of them even if they do compete vvitli each other. If
the gaps in the system could be so filled as to make a better distribu-

tion of labor the system would be very satisfactory.
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Fig. 5.—Distribution of field labor on a Dakota grain farm. Crops grown : Wheat, 280
acres

; oats. 127 acres ; barley, 60 acres ; flax, 49 acres ; hay, 20 acres ; fallow, 52 acres.

EXAMPLE OF A DAKOTA GRAIN FARM.

Figure 5 shows the labor requirement of a grain farm in one of
the Dakotas. With the exception of 20 acres of hay, which is har-

vested during grain harvest, and 52 acres of fallow, wliich give a
little work in midsummer when the season permits, this farm is

devoted to small grains, which give two principal labor periods dur-
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iii^ tho s<»as()!i, at siMMlinnr (imc and at harvest, with a hvss important

poriod hitc in tho fall, when fall pl<)\vin<r for next season's crop is

done to as irvvni an extent as the season will ix'rniit. Corn, })otatoes,

ami niiUet are crops tiiat nn<!:ht possibly help to fill the two ^aps in

this system. \v. localities wliciv corn succeeds, that crop wouhl cer-

tainly help to correct the def(H'ts in this system, thoufj^h so far north

as the Dakotas it mi<2:ht be necessary to use it for silage or hay.
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last of June is caused by hay harvest, that early in August by the

thrashing, that late in September by com cutting, and that late in

November by corn husking. At all these periods extra labor must

be employed on practically all farms growing any large acreage

of these crops. The main thing is to have a system that distributes

the labor of regular employees so as to have them pi-ofitably em-

ployed at all seasons. The horse labor on this farm is not so well

distributed. The amount of work to be done late in March, during

April, and early in May would nuike it necessary to keep four teams

on this farm. Yet there are nine 10-day periods during which half

or more of these horses are idle. It would be possible to improve the

distribution of horse labor on this farm, as will be seen in what

follows.

SUMMARY OF THE DATA BEQUIBED.

As previously stated, in order to plan a cropping system that will

properly utilize the time of the farmer and his help, it is necessary

to know the dates at which each of the ne<iessary oj^erations will

occur, the amount of labor each will require, and the chariicter of

the crews that should work together to accomplish the work eco-

nomically. This information is available for the leading field crops

of the country from records in the files of the Office of Farm Manage-

ment. The Bureau of Statistics of this department is also collecting

data on the average dates of planting and harvesting crops in all

sections of the country, and the writer desires to acknowledge the

courtesy of the officials of that bureau who have permitted him to use

certain of these data in advance of their publication by that bureau.

DETAILS OF A HYPOTHETICAL SYSTEM.

In order to show the possibilities in the way of fitting crops to-

gether in a cropping system in such a way as to eliminate as largely

as possible competition between crops for labor at the same time, the

details of a hypothetical system are here given.

Figure 7 shows the estimated distribution of field labor on an

assumed rotation consisting of six 40-acre fields, or 240 acres in all,

the succession of crops on any one field being com, corn, wheat,

wheat, and timothy and clover two years. The dates at which the

various operations are performed are those for the latitude of north-

ern Virginia to central Missouri. In these et^timates it is assumed

that between April 1 and November 30 two days out of three will be

available for field work, an assumption based on the experience of

several successful farmers in the Middle West. In March it is

assumed, on a similar basis, that on the average about one day in two
is available.

Figure 8 and the accompanying table give the details of the labor

on this six-year rotation as accurately as data now available permit.
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Tn fi<i;iiro 8 the (l:i(<'. jiiikhiiiI. and kind of \\()il< on cadi (•r(>[) is shown
<;niphi('all y, tiic nppor lialC of th(^ li<z;ur(^ sliowin*^ IIk^ man labor, tho

1()\\(M' lialf the horso labor. In each case the bottom liiu^ shows the

total labor in each l()-(hiy or ll-(hiy jxTJod. The symbols nsed to

denote the varions operiit ions are explained at the left-hand margin

of the fi<ijiire. Tiie hei^Iit of the polygons in fi<^nre 8 shows the num-
Ikt of men or liorses working; the horizontal width shows the time
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Estinuitrd srnsonnl rnjuircinrnt and (lislrihiitioii of labor ncrcHHary to produce 80 acres

cdch of corn, of wheat, and of tiinothij and clover hay, in a G-yeur rotation, in the lati-

tude of central Missouri.
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Figure 8 and the table show that in a normal season, with no un-

usual mishaps, one man, using 4-horse machinery, couhl do all the

field work recjuired by these crops by hiring about 180 days' extra

man labor at harvest time. The four horses could do all the lield

work required at all seasons. They would, however, be thoroughly

busy throughout the season, two days out of every three (one day in

two during March). This is 60 acres to the horse and 240 acres per

man (regularly employed on field crops). It would require a high

degree of executive ability to carry out this plan and few men could

do it. The Avriter's object is not to show here a workable plan; that

will come later when farm-management investigations have pro-

gressed much beyond their present stiitus. The aim is rather to call

attention to the importance of studying the labor requirements of

different crops and different fai*m operations so that we may have

the data necessary to make w^orking plans for farms that will secure

a more economic use of the time of the farmer and his laborers and

of his work stock. At present it is estimated that the average farm

work horse is used only about 3J hours a day, even on fairly well

managed farms. The irregular distribution of man labor on most

farms greatly magnifies the difficulty of securing satisfactory labor.

If investigations of the character suggested in this article will help

to remedy these difficulties they are well worth while.



SOMK KKSUl/rS OV THE FAUMKRS' ( OOPERA I IVE
DEMONSTRATION WORK.

By Bradford Knaim*,

Special Agent in Charge of the, Farmers' Cooperative Demonstration Work,

Bureau of riant Industry.

THE PURPOSE OF THE WORK.

The general purposes of the Farmers' Cooperative Demonstration

Work have been repeatedly outlined in literature published by the

Department of Agriculture. There still seems to be a lack of in-

formation as to the purposes, scope, and success of this work, espe-

cially in States where it is not being carried on. It is the intention

in this paper to take up briefly the development of the work and

to give some of the results accomplished, for the purpose of furnish-

ing additional knowledge of a movement which has assumed large

proportions in the Southern States.

CONDITIONS IN THE COTTON STATES.

The Farmers' Cooperative Demonstration Work was first organ-

ized under the late Dr. Seaman A. Knapp in Texas in 1904. Its

primary object was to give immediate relief to the sections suffering

from the ravages of the cotton boll weevil. The situation was a

gloomy one. Cotton was the sole cash crop and was generally

raised on what is known as the advance system. The cotton planter

or small farmer obtained credit with his banker or merchant for the

necessary provisions and supplies to make the crop and generally

gave some sort of mortgage upon the crop and often upon his team

and tools. At the end of the year the merchant or banker took the

crop, sold it, paid the indebtedness for advances, and returned the

balance, if any, to the farmer. AVhen the weevil appeared and de-

stroyed the crop, merchants and bankers refused to make advances,

and the farmer found himself without credit, without food, and with-

out money. The result of this condition was a financial and agricul-

tural panic. Labor left the country, farms were abandoned, stores

closed, and disaster was apparent everywhere.

PRODUCTION OF COTTON IN WEEVIL-INFESTED TERRITORY.

It was the province of the Demonstration Work under the Bureau

of Plant Industry to meet this condition and relieve it. The Bureau

285
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of Entomology liacl already investigated the life hisUjry of the boll

weevil. Armed with this information the work of showing the

farmers how to produce cotton in spite of the boll weevil was under-

taken. It was recognized immediately, however, that the problem

was twofold. As long as the merchant and banker refused credit

it was necessary to show the farmer how to produce the food neces-

sary for his own family and how he could live at home on the prod-

ucts of his own farm and still produce cotton. To this end agents

were employed who went into the field and instructed the farmer

on his farm by getting him to raise a few acres of cotton under in-

structions prepared by the si)ecial agent in charge. At the same

time he was instructed in the raising of corn and was urged to plant

a home garden. The result was immediate and reassuring. The
demonstrators raised cotton in spite of the weevil; at the same time

they raised much more corn under the instructions of the agents than

they had ever been able to raise before. Diversification became one

of the principal means advocated for meeting the ravages of the weevil

and has constantly been urged by the agents engaged in this work

from the very beginning. The certainty that the weevil would infest

all cotton-growing sections of the South made it apparent that the

more rapidly the cotton farmer could be brought to diversify the

better it would be for the stability of cotton production and the

better would he be prepared to meet the weevil.

RESULTS OF SEVEN YEARS' WORK.

Seven years have brought a wonderful growth and many striking

results. From a few agents in 1904, upward of GOO agents are now
employed. From the instruction of a few farmers in eastern Texas

the movement has extended to the instruction of practically a hun-

dred thousand farmers, and from one State to thirteen States. It

has established itself as a system for carrying helpful knowledge to

the farmer on his own farm by placing a demonstration on his land

and securing such active cooperation on his part as to bring about

the adoption of the method demonstrated.

The salient features of this work have been outlined heretofore

and it is hardly necessary to repeat them. The most important

points in the system are the following:

(1) The personal contact of a competent local agent with the

fanner receiving instruction; (2) the participation of the farmer

in the demonstration; and (3) the certainty of success, under normal

conditions, of the farm methods advocated.

By a competent local agent is meant one who not only has a

knowledge of agriculture but who has had experience and is able to

view problems from their practical as well as their scientific stand-
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point. He must bo a man of cliaractor and able to secure and hold

the eonlidence and ivspecl of (he laiMuei's amon^ whom he works.

Tin: IM{ ACTICAI. NATIIHK OF THK WORK.

The vast majority <>f the activities of the Department of Af^ricul-

tur(> are aimed at tlie accjuisition of knowled<2^o by research and inves-

ti<j:ation. In the hir<i^est sense of the word the Farmers' Cooperative

Demonstration Work is not a work of investigation. True, it

prolited and is profiting by experience, but its aim was and is to

take knowledge already acquired and use it in the solution of a

j)r()blem by giving it the widest possible dissemination through

demonstration. It seeks to convert acquired knowledge on the part

of experts into common practice on the part of farmers.

Not being invevstigational in character, it is at once apparent that

the results of this work can not be easily tabulated, nor do they

adapt themselves readily to presentation in the form of mere sta-

tistics of results obtained. The simple statement that a thousand
farmers in a particular State under the direction of the department
produced an average yield per acre of the standard crops of twice

or three times the ordinary yield conveys information of but a small

part of the actual effect of the fact stated. The arousing of an in-

terest in agriculture, the creating and increasing of a desire for

information, and the rapid acquisition of knowledge through par-

ticipation in demonstrations are matters which can not be subjected

to tabulation. Nevertheless, the results of this work have been so

far-reaching in character that they deserve mention. Without
attempting to reduce them to the form of scientific infonnation, an
attempt will be made to detail some of the results accomplished in

the seven years that this work has been carried on.

PRODUCTION OF COTTON.

The Farmers' Cooperative Demonstration Work is accomplish-

ing its original purpose of demonstrating that cotton can be raised

in spite of the cotton boll weevil and is meeting the weevil problem.

as it advances. From the very inception of the work demonstrators
who have followed instructions carefully have almost invariably

produced a paying crop of cotton.

Seasons have varied and climatic conditions differ in different

sections of the cotton belt. The system of attack has been varied to

suit the differing conditions. Experience shows that the first inclina-

tion of the farmers generally, in sections where the weevil is at its

worst, is to abandon cotton production almost entirely for a short

time. Gradually the pendulum swings back, and meantime they have
demonstrated their ability to produce other paying crops. In east-
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ern Texas, for example, they have come back almost to the normal
production of cotton and, in addition, are pHnlucing a variety of

other crops and have a numU'r of other agricultural int-erests, result-

ing in a much more prosperous condition in that section.

In Louisiana the return to normal cotton production has Ijeen much
slower because of the increased rainfall and the unfortunate seasons

that have sei-Aed to accentuate the condition. It may be said that,

generally speaking, the actual damage done by the weevil is always

vastly overestimated, because all reduction in the total yield of the

crop and its yield per acre are invariably attnbuted to the weevil.

Unfavorable seasons, other pests, and peculiar weather conditions

that serve to make the crop production fluctuating are entirely for-

gotten. During the season of 1910, however, a large number of suc-

cessful demonstrations were conducted on large tracts of land in allu-

vial sections of Louisiana, resulting in the production of excellent

crops of cotton in spite of the weevil. These demonstrations, vary-

ing in size from an acre to 2,000 acres and in yield per acre from half

a bale to a bale, made a splendid impression upon the public mind.

The farmers of that State have in the meantime learned the lessons

of diversification and are now greatly interested in the production of

corn, peanuts, peas, and of grasses and clover both for hay and

pasture, and they have become interested in hog raising and the

general live-stock industry as part of a permanent system of agricul-

ture.

A small town in Avoyelles Parish, one of the most devastated sec-

tions of Louisiana, is surrounded by a territory which until 1904

produced practically nothing but cotton, about 4,000 bales being

shipped annually from that station. At that time it had one bank

with deposits of $52,000. The financial panic of 1907 and the advent

of the w^eevil in 1908 created great demoralization. Some prelimi-

nary^ work w^as done in 1908, but an agent w^as not placed there reg-

ularly until the spring of 1909. The plan of producing all home
supplies, of diversifying, and of demonstrating the growing of

cotton under weevil conditions was pushed with vigor. In 1910 this

town handled only 1,000 bales of cotton, a reduction of 75 per cent,

but with the system of diversification well established the bank

mentioned had on deposit $102,000, and five other banks have been

organized in the parish.

In 1910 a small town in Acadia Parish shipped poultry to the

value of $55,000, 65,000 bags of rice, 3 carloads of hogs, and 2,400

bales of cotton.

The State of Mississippi is now passing through its crucial period.

The devastation in Adams, Wilkinson, Jefferson, Claiborne, Amite,

and Franklin Counties was as much due to panic and the withdrawal

of credit as to the actual ravages of the weevil. Restoration will
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pr()l)a})]y bo slow in that, section until the lessons of diversification,

which thcv ar(» takin<jf nj) rapidly, arc. learned. Sections north and

cast of the one specified have sull'ered less becjiuse of the more united

and consistent effort on the pai*t of business men and farmers gen-

erally to avoid ])anic. As the wwvil i)r()<^resses in Mississippi the

farmers who are following instructions are raisin*^ cotton in spite

of the weevil. The difliculty has been that the State has been visited

by two very disastrous seasons, and the seasonal misfortune had to

be combated as well as the weevil. Where consistent effort is made
by the farmer to prepare for the weevil and to do the things advo-

cated by the department no serious complaints are heard.

In territory l)eyond the advance of the weevil a great effort is being

made to demonstrate better methods of crop production, the advan-

tage of seed selection, the production of home supplies, and the

changing as fast as possible of the economic system, so as to be ready

to meet the weevil when it comes. In this branch of the work the

department is meeting with remarkable success. Special mention

should be made of the success attained in obtaining diversification in

southern and southwestern Alabama.

So much in a brief way for the work that the Farmers' Coopera-

tive Demonstration Work has been doing for cotton production under

boll-weevil conditions. Each year its demonstrators in weevil terri-

tory have produced good crops of cotton, and during that time they

have had to face almost every kind of a season that it is possible to

imagine. Success during these adverse seasons has emphasized the

importance of the result and greatly helped to reestablish confi-

dence. But this preliminary work is but a small part of the general

effect of the work on southern agriculture and details but a small

portion of the results accomplished in the field.

CORN AND COTTON.

As tending to show the success of the methods advocated by the

Department of Agriculture for the raising of standard crops of corn

and cotton in the South, the table on page 290 is presented, showing

the production of these crops in the Southern States during the sea-

sons of 1909 and 1910.

The figures contained in this table show the average of demonstra-

tion farms from which accurate returns were received. All demon-

trators are asked to make reports and they are collected by agents,

but it is impossible to obtain accurate data from all farmei-s in-

structed. Many have no means of weighing or measuring, while

others gather their crops without keeping any record unless the agent

is present. Data were collected from about 12,000 demonstrators,

representing an acreage in cotton of about 85,000 acres and in corn

20139°—YBK 1911 19
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of about 75,000 acres. The averages of each State, as furnished by

the Bureau of Statistics, are shown for the sake of comparison.

To show tlie number of pounds of seed cotton per acre the average

production in lint as reported has been multiplied by three. As

much of the cotton grown on demonstration farms averages above

33^ per cent of lint, these figures favor the average farmer rather

than the demonstrator. In this connection it should be stated that

the total number of farmers instructed during the season of 1911

was 89,70-1, of wliom 20,227 were classed as demonstrators, whose

crops were visited at least once every 30 days by an agent of tlie

department, and 03,537 as cooperators, whose farms were visited

only occasionally or not at all, but only consulted the agent person-

ally and received printed instructions.

Increased average yield of cotton and corn on demonstration farms over the

average yield in several Southern States in 1909 and 1910.
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bushels. Mississippi incroasod its crop from 28,420,000 to 5 ."^ ,005 ,000

bushels, Alabama from :',0,(;i)r),000 (o r)(;,:',00,0()0 bushels, and South

Carolina from 20,872,000 to ;',l,r)SO,(K)() bushels. The estinuites of

this department for 1011 for these States are as follows: Missis-

sippi, 51,150,000 ; Alabama, 54,000,000 ; and South Carol ina, 82,578,000

bushels. The fi<»;ures for (leor^i^ia show an increase from 30,375,000

bushels in 1000 to 51,082,000 in 1010, and the yield is estimated at

50,072,000 bushels in 1011. In each of these States a large force of

local agents in the Demonstration Work has been employed.

At the same time statistics show that there has been a gradual and
general increase in the average production of corn per acre in each of

these Southern States during the past three years.

DIVERSIFIED FARMING.

The Farmers' Cooperative Demonstration AVork has been instru-

mental through its field agents in establishing diversified farming

in many sections of the South. The one-crop system, whether the

crop be cotton, wheat, or tobacco, has generally proved a failure as a

permanent system of general farming and a constant menace to pros-

perity, especially where the economic system tends to throw the crop

on the market at a certain period of the year. Under the credit sys-

tem every influence is brought to bear to increase the acreage of the

one cash crop to the detriment of the system of farming and the de-

struction of soil fertility. By diversification it is possible for the

southern farmer to produce most of his home supplies in the way of

vegetables, meat, and other foods, to produce enough corn, hay, and
forage for a profitable live-stock industry, to use legumes for build-

ing up the fertility of his soil, and to raise his cotton as a cash crop

on a smaller acreage but with a larger production per acre and with-

out having his financial condition dependent upon its fluctuating

price. There is no question that the Farmers' Cooperative Demon-
stration Work has greatly helped in the movement in this direction

in the South. Credit is to be given to the colleges and to other

forces working in hearty cooperation toward the same end.

The work its force of agents has accomplished in arousing a gen-

eral interest in the live-stock industry is one of the most important

results of the demonstration work. Thousands of demonstrations in

the raising of corn and forage crops especially adapted for the feed-

ing of hogs and cattle and the introduction of permanent tame pas-

tures for grazing have opened the eyes of the farmers generally to

the possibilities of the South as a live-stock country. The Bureau
of Animal Industry, through its division of tick eradication and the

dairy division, has been doing splendid work, but the industry has been

assisted by the overwhelming evidence that the South can produce the

necessary feed for live stock. Each agent reports a number of demon-
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strators and farmers generally in his county who have gone into

dairying or hog raising as a result of his efforts. Recently the defi-

nite question was sent to 100 agents, scattered tlirough 10 States, and

the replies show that 1,300 demonstrators in the 100 counties repre-

sented had engaged in the raising of hogs for the first time during

the years of 1010 and 1011, and that 40 of these demonstrators had

gone into hog raising as a business and had purchased the best blooded

stock. Many are becoming interested in silos and in dairying and

some in the feeding of cattle, as a result of the fact that they are be-

ginning to produce a surplus of corn and forage crops.

The better methods advocated and the constant preaching of the

doctrine of more horse power and less hand power have resulted in the

use of better farm machinery in the South. Formerly much of the

cotton was put in by the use of a mule and a 1-mule turning plow, and

a great deal of it was cultivated with the same tool. It is not un-

usual to find counties in the South Avith an agent of the department

at work for a few years where there have been more farm tools of an

improved sort sold in the last 2 years than were sold in 20 years be-

fore. Especially is this true of 2-mule plows, disk and gang riding

plows, disk or cutaway harrows, smoothing harrows, and improved

implements for cultivation.

COOPERATION WITH FARMERS.

The Farmers' Cooperative Demonstration Work has clearly estab-

lished the principle of demonstration through cooperation with the

farmer as a means of disseminating agricultural knowledge. A great

many very able men have advocated the establishment of what they

have termed '" demonstration farms," w^hich are entirely different

from the method used by the department in this work. These single

model farms or experiment stations doubtless attract a great deal of

attention and serve to disseminate considerable useful and valu-

able information to the farmer, but it has been clearly shown by

this work that the carrj^ing on of 25 to 150 demonstration farms

in a county in cooperation with farmei^s will much more rapidly

place the necessary information in the possession of the man who
needs it than will the maintenance of one model farm. The doing of

the work by the farmer instructed is a means of driving home the

lesson in a much more emphatic and lasting manner than the occa-

sional observation of a farm located at a distance fi'om his home.

In this connection, special attention is called to the fact that in

every State and county where this w^ork is being carried on it has for

its demonstrators many educated and intelligent farmers of the

South, men of high standing, often of college education, and recog-

nized as capable and resourceful business men. It gains their sup-
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port MTid tliov williiifj^ly bcconic demonstrators. At tho, samo time it

also succwds willi Ww oi'dinurv man or tlic niMn of lillle ability.

With the j)()()ror classes and ((Miants of (he South it is a (piestioii of

bein<2: shown how. The more in(eHi<2:ent and highly educated farmer

is ])erfectly willin<j: to be shown how and at the same time is ^lad to

come in touch with the Department of Agriculture and inquire into

th(^ why and wherefore. To such a man tlic local a^ent becomes a

continuing source of information. The amount of f?eneral informa-

tion of a useful character which is disseminated by these agents in

the field can scarcely be estimated by anyone who is not familiar with

the activities of the demonstration work.

COOPERATION OF ASSOCIATIONS, COUNTIES, AND STATES.

Rapid strides have been made in securing cooperation in caiTying

on this w^ork. The readiness with which the people have supported

it by financial contribution is the best evidence of its popularity and

of what it is accomplishing. The hite Dr. Seaman A. Knapp once

said that this work first influenced the individual, next the com-

nuinity, and finally the public opinion of the State. This third

period of development has already been reached. For two or three

yeai*s past, individuals, associations of business men, fanners' organi-

zations, and county governments have been voluntarily contributing

to assist the department in extending the work. These contributions

have been made for the sole purpose of assisting the department to

do work in sections where it could not otherwise go on account of

lack of funds.

With this large force of men in the field, with the people of the

counties seeing the actual results in crop production and in im-

proved conditions in the country, public opinion has been rapidly

crystallized and this work has now come to the point where it is in-

fluencing the public opinion of the State. In proof of this, it need

only be said that Virginia, North Carolina, Alabama, Arkansas,

Mississippi, and Texas have passed laws w'ithin the past two years

permitting county boards of supervisors or officers occupying similar

positions to appropriate money for the purpose of cooperating with

the demonstration work. In the case of Mississippi, while the law

does not specifically mention cooperation a number of counties have

taken advantage of the law to cooperate with the department. Vir-

ginia, South Carolina, Florida, and Alabama have passed laws ap-

propriating money to be used in active cooperation with the depart-

ment in carrying on this work. The amounts appropriated by these

States vary from $5,000 to $25,000 per annum. In the case of Ala-

bama, the State appropriating the highest amount, the cooperation

makes it possible to place a local agent in every county. In North

Carolina, Arkansas, and Texas the counties are paying at least half
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of tlie salary of the local ag^nt. In South Carolina and Florida the

Stato ai)i)ropriati()n enables the department to appoint additional

county agents.

In addition, it should be stated that the agricultural colleges of

Arkansas, Louisiana, Mississippi, Alabama, Georgia, North Carolina,

and South Carolina are directly cooperating in the work of carrying

on the boys' corn-club ^york. In these instances an agent is appointed

by the department in cooperation with the college and such agent

takes charge of organizing and conducting clubs in the State.

The agents of the department are everywhere endeavoring to

cooperate with the colleges and experiment stations and all other

agricultural forces working in the same field. They are endeavoring

to use the material gathered by the inv^estigations and researches of

the Department of Agriculture at Washington and by the several

State experiment stations for the benefit of the farmer who is being

instructed.

In addition to the contributions already mentioned, the General

Education Board of New York has annually, since 1906, appro-

priated sums of money to be used in extending the work to cotton-

producing States at a distance from the weevil. The force employed

is controlled by the department absolutely, and the only difference

is that tlie salary of these agents is paid direct from the fund thus

appropriated.

To sum up the entire cooperation the department is receiving,

it may be stated that for every dollar appropriated by Congress for

the support of this work in the Southern States an equivalent sum
is devoted to it from some other source, so that the people themselves

and those interested in their welfare are practically duplicating the

appropriation made by the United States Government. All of this

cooperation is carried on in the most cordial and helpful manner

and with practically no friction.

boys' corn clubs.

The Farmers' Cooperative Demonstration Work has greatly as-

sisted in the solution of many educational and agricultural problems

by establishing a very complete system of boys' corn clubs through-

out the Southern States. This subject is too large to permit of any

lengthy discussion at this time. Corn clubs had been organized

before the department undertook to organize them in connection with

this movement in the South, but during the period of extension of the

Demonstration Work clubs were established as a means of assisting

the department in arousing an interest in agriculture. They were

organized systematically in cooperation w^ith the school system and

with the assistance of the local agents, together with the unbounded

enthusiasm created in the general public. One of the important
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features is (hat yiclil, ecoiiomy of production, quality of product, and

a wriKcn account of worlx arc all made to lia\'c their projjcr weight

in detenu ininii: the pi'ize winner. In four yeai's tliis branch of the

work has <i:rown from a few clubs with but few boys enrolled to an

enrollment of nearly ()0,0()(), extending over l.'i States. The clubs

have served the excellent purpose, of assisting the department in

bi'eaking down local j)rejudice in certain communities against those

who have often been termed " book farmers "; they have aroused the

interest of the adult as well as of the boy; they have helped to crys-

tallize public opinion in favor of practical education; they have

assisted school-teachers in vitalizing their work; they have attracted

the boys to the things of the farm, and have served to give them an

object lesion in the possibilities of farming as a vocation.

DEMONSTOATION WORK AS A BUSINESS HELP.

As the Farmers' Cooperative Demonstration Work naturally deals

with the practical problem of producing crops upon the farm, it

takes to the farmer much information that is helpful in a business

way, besides information as to how he may obtain the greatest yield.

It has always endeavored to guide the farmer in making the maxi-

mum yield at the minimum cost. It often helps the poor farmer by
practical suggestions on the business side. Helpfulness of this sort

greatly stimulates the desires of those who have not gotten ahead

very rapidly in a financial way heretofore. The ordinary good
tenant needs but the slight stimulus of a little helpful information

to be placed upon the highroad to ownership of land. An increased

production per acre, the practicing of economy in carrying on farm
operations, and especially a few^ helpful hints as to how money may
be saved by producing upon the farm supplies usually purchased at

the grocery store, create a desire for ownership of land. In the past

few years of the department's experience in carrying on this work,

its agents in the field have repeatedly observed the fact that the

better tenants who became demonstrators were soon confiding to the

agent that they were saving money for the purpose of buying a farm.

It is impracticable to give figures showing the number of tenants

who, under the influence of this work, have bought farms either in

the same locality or in some other locality. The reports from all the

GOO agents in the field show a tendency in this direction. Many
farmers who were in debt and in hard straits have become demon-
strators and have subsequently reported that their indebtedness has
been entirely wiped out, that they have greatly increased the value

of their live stock, and have money in the bank. The reports also

show that a large number of tenants, after several years of demon-
stration in cooperation with the department, have purchased farms.
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DR. K NAPPES CONCLUSIONS.

In the Yearbook of the (lei)artinent for 190D the late \)v. Knapp
said

:

The Farmers' Cooperative Demonstration Work may be regarded as a method

of increasing farm crops and as logically the tirst step toward a true uplift, or

it may be cousideretl a system of rural education for boys and adults by which

a readjustment of country life can be effecteil and placed uiK)n a higher plane

of protit, comfort, culture, influence, and i>ower.

The results obtained by the work substantiate that statement.

The great problem of the present is the dissemination of knowledge

actually in existence, and here is a system for doing so that has been

tried and not found wanting. Many thinking men are led to believe

that the best method is investigation and still more investigation,

but the time has come when the result of years of investigation

should be universally known. Dr. Knapp stated further

:

There is much knowledge applicable and helpful to husbandry that is an-

nually worked out and made available by the scientists in the United States

Department of Agriculture and in the State experiment stations and by indi-

vidual farmers ui)on their farms, which is suflicient to readjust agriculture and

place it upon a basis of greater profit, to reconstruct the rural home, and to give

to country life an attraction, a dignity, and a potential influence it has never

received. This body of knowledge can not be conveyed and delivered by a

written message to the people in such a way that tJiey will accept and adopt it.

This can only be done by personal appeal and ocular demonstrations. This is

the mission of the Farmers' Cooperative Demonstration Work, and it has justi-

fied its claims by the results. * * *

The demonstration method of reaching and influencing the men on the farms

is destined ultimately to be adopted by most civilized nations as a part of a

great system of rural education.



DECOMPOSITION AND TTS MI( KOS( OPT< AL DI/n:CTION
IN SOMi: FOOD PRODUCTS.

By IJUBTON J. IlOWAHl),

Chief. Micnnhoni'dl Jjahoratory, liurcdit of (JlmmiHtry.

GENERAL DISCUSSION.

Tlio recognition and evidence of decay in crude food products is

a matter of common knowledge and practice, for every housewife in

preparing fniits or vegetables, whether for preserving or for table

use. is careful to remove all those parts which bear evidence of decay.

Slie recognizes the fact that certain marked changes have taken

place in the product which make portions of it undesirable as a food.

Fruits or vegetables in a partially decayed state are rejected, not

altogether because of danger to health, but as much, perhaps, be

cause the flavor of the decayed portion has been impaired. A
little reflection is sufficient to show that the question of decomposi-

tion in food products is a very broad one and presents many ques-

tions for study. The microscopy of decay also varies in different

kinds of products. Therefore in the present case it is intended to

consider only certain phases of the question as presented in fruits

and fruit products.

The Federal pure food law voices the demand of the consumer

for sound foods when it declares as adulterated a product which is

in whole or in part composed of a filthy^ decomposed, or putrid

animal or vegetable substance. The gross raw materials manifestly

come under this provision as well as the manufactured product,

though, from the standpoint of protecting the consumer from ob-

jectionable materials, its application to the manufactured product

is probably of more importance, because the consumer usually re-

jects for himself decayed tomatoes, apples, plums, and similar prod-

ucts in the whole condition. In manufactured forin, however, the

consumer is often unable to detect conditions which, if he knew
them to be present, would cause him to refuse the product. Small

consideration can be given to any producer of food products who uses

decomposed or decayed ingredients with the excuse that their presence

is not observed in the finished product. No manufacturer has any

ethical right to sell to a consumer a product made from such material

that the consumer would refuse to buy if he knew of its presence.

This demand for a greater degree of care in the production of

clean, wholesome products is being met by progressive manufacturers

297
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in a gratifyin*^ manner. Many nre discarding (»r radically modify-

ing old systems of handling, and others realizing that the use of

certain kinds of decayed stock is indefensible, are discontinuing the

practice. Many tirms which formerly paid little attention to sorting

tomatoes before making pulp for ketchup or soup stock have come to

realize that without this precaution—one which every housekeeper

would take—it is impossible to guarantee a satisfactory product.

Workers in some canning establishments have implied that they

would not use the output of the factories where they were employed

because of their knowledge of the character of the raw material

from which it was made. Such statements are sad commentaries on

the methods of any firm, for it should be that the intimate knowledge

of its practices on the part of the employees would be one of the

best advertising assets the firm could have.

As popularly recognized, decay is associated with certain physical

changes in the product affecting the color, odor, taste, and texture.

At times only one of these changes may be detected by an ordinary

inspection, but it is more common to find two or more of them com-

bining to produce the final result. Thus in the case of some decaying

fruit all of these changes may be present. A study of the question

proves, however, that the effects of decay are more deeply seated than

is shown simply by these gross changes. There are changes produced

in the chemical constitution of the product whereby an essentially

new kind of substance is produced. A careful consideration of the

question will serve to show that the tenn " decomposition " is of

wider application than is indicated by such gross samples as those

just given, since in its strict sense it means a breaking down of

the normal product. It sometimes happens that changes take place

which are only slightly evident to the natural senses, although the

character of the product has been so changed as U> render it posi-

tively injurious. Notable examples of this condition are found in

those forms of decomposition which result in the production of

ptomaines, which are poisonous products present under certain con-

ditions, and which cause such slight changes that they can not be

detected by the senses. Fortunately, nearly all forms of decomposi-

tion are such as to be within the control of the manufacturer in that

they usually result from delay in making up the product or else to

carelessness in manufacture. Fresh, sound materials made up
promptly under sanitary conditions reduce to a negligible quantity

any likelihood of such decay.

CAUSES OF DECAY.

Studies made of decay and decomposition reveal the fact that

they are usually produced by the invasion and development of low

forms of plant growth. There are a few cases of so-called physio-



DECOMPOSITION AND ITS M K'HOSCOPICAL DETECTION. 299

loofical decays for which no or<XJmJsiii has Ih'cii dotcctcd as the direct

cause. In these cases (he tissues sliow a change in color and in

texture, as well as a deterioration in flavoi*. Ivxainples of this typo

are comparatively rare, and are practically ne<:^li<ril)le as compared

with the more usual cases of decay. Usually the spoilage is due to

one or more kinds of or<i:anisms which gain access to the fruit, pene-

trate the tissues, and feed upon certain of the natural cx)nstituents,

reproducing themselves in enormous numbers, modifying or de^stroy-

ing the natuial pro])erties of the fruit, and introducing new ones.

In this way they i)r()duce, among other results, those gross changes

which are so familiar in decay.

The organisms responsible for producing decay belong principally

to one of three classes: (1) molds, (2) yeasts, and (3) bacteria. It

sometimes occurs that a single species of one of these may be re-

sponsible for a given case of simjile decay, while on the other hand

it more frequently happens that two or three of these types may be

present, in wdiich case a complex condition results. Regarded from

the time when the invasion occurs, the different kinds of decomposi-

tion might be roughly divided into two classes—one of which might

be termed " primary " or that which occurs in the raw materials pre-

ceding any step in the process of manufacture, examples of which

are found in the decaying of raw materials during growth, harvest-

ing, transportation, or storage. By " secondary " spoilage is meant

that wdiich occurs at some stage in the production of the manufac-

tured article, examples of which are sometimes found in the fermen-

tation of the partially finished stock stored imperfectly in barrels

or other containers. In some products the line of demarcation

bet^veen these two classes of spoilage is w^ell defined, but at other

times one shades off into the other so imperceptibly as to make the

drawing of any definite line between them impossible. As a general

proposition, however, there are certain characteristics which distin-

guish the tw^o classes of spoilage, so that by an examination of the

final product it may be determined which class is represented.

METHODS OF EXAMINATION.

The detection of certain kinds of decay is possible by chemical

methods, but in others this is at present impossible, and hence a

microscope is often of the utmost importance. If the product has

not been finely divided a hand lens or even the unaided eye may
serve satisfactorily for a gross examination, but such cases are com-

paratively rare, since the manufacturer usually seeks to remove

those objectionable portions which could be thus observed. Micro-

scopes giving magnifications of from 90 to 500 diameters are of

service. The details of the methods in use in the Bureau of Chem-
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istry are gixen in Circular No. 08,^ and arc therefore not repeated

in detail, tlu)Uf]^h it may not be out of place to state, in general

terms, the method used.

For the examination of a sample for molds a small portion of

the material is placed on a slide and the cover glass pressed down
to make a mount of satisfactoi^ thinness (about 0.1 nun). The
normal tomato products show the more or less perfect cell walls

with a small amount of coagulated granular cell contents (PI. XV,
fig. 1). The appearance of the contents varies considerably in dif-

ferent parts of the fruit, an accurate idea of which may only be ob-

tained by a detailed study of them. When such cells have been invaded

by bacteria, frequently considerable debris is produced which gives a

finely granular appearance (PI. XVI, ^g. 2). The mold filaments,

when viewed under a power of from 75 to 200 diameters, are visible

as fine threads scattered through the substance, or at times forming

a tangled mass as shown in Plate XV, fig. 2. After a little experience

it is quite an easy matter to detect their presence. It is possible to

detect yeasts and bacteria also in this kind of a mount, but the use

of a higher power is more satisfactory. Diluting the substance

somewhat by the addition of a portion of w^ater also tends to facili-

tate their detection, since there is then less debris from the cells

present to interfere with a view of them.

]\!:OLDS.

PENETRATION OF MOLD AND SPREAD OF ITS EFFECTS.

Molds are low forms of vegetable gi-ow^th, composed largely of

thread-like filaments. These filaments serve the purpose of roots

and stems; that is, through them the organism obtains its nourish-

ment, and on them it produces the spores which serve the purpose

of seeds in propagating new individuals. Molds are mostly surface-

growling forms, in that they develop only imperfectly in the interior

of a fruit or package from which air is excluded. An illustration

of this is found in the case of mold growing on the top of a dish of

fruit, for it is rarely true that it extends more than half an inch

into the interior, and usually even much less than that. In such a

case by carefully lifting out the moldy portion the filaments will be

practically all removed, though the flavor and odor may have pene-

trated the mass so thoroughly as to affect it all. The spores are

usually produced on the exposed surface of the medium upon which

it is growing. The examination of a decaying apple or tomato in

which mold is the causative organism reveals the little fibers pene-

1 Tomato Ketchup under the Microscope : With practical suggestions to insure a cleanly

product. Circular No. 68, Bureau of Chemistry, U. S. Dept. of Agriculture, 1911.
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Initiii^r into the fruit ( Tl. XVIII, fi^. 2). In raw fruit it is often

possible, by simple inspection, to determine about how far these Hhi-

nients have penetrated by the ehanj^es prfxluced in the appearance

of the fruit at that point.

While in some cases the physiological changes in the appearance

of the tissues run closely parallel with the extent to which the mold

lilaments have penetrated, in other instances the discoloration and

t'han<2:e may precede by quite a space the actual point to whicli the

mold has gone. Tomatoes have been repeatedly examined, showing

decayed spots in which the filaments of mold were within a milli-

meter (one twenty-fifth of an inch) of the edge of the appearance

which w^as the visible limit of the decay. In apples, pears, and

other similar fruits there is often a browning or some other color

change in the appearance of the tissues without the mold filaments

being so intimately associated with it. In these cases the effect ap-

parently extends some distance from the cause. This is a fortunate

circumstance in connection with the problem of putting up a whole-

some product in that it enables the easy rejection of the objection-

able part in the process of preparation for use. Thus it usually

happens that the housewife, in trimming fresh fruit for use, is able

to remove very completely the zone which is infected.

APPEARANCE OF THE FILAMENTS.

The filaments produced by different varieties of molds vary some-

what microscopically, but in general are thin-walled and have more

or less granular cell contents. The character of the media upon

which the mold is growing influences to a considerable degree the

appearance of the growths and also modifies somewhat their micro-

scopical characteristics. Thus it is that sometimes a form which

thrives very luxuriantly on one kind of fruit will make a very weak
growth on another. If conditions are favorable, spores will be pro-

duced on the more or less exposed surface of the fruit. These are

often present in enormous numbers and usually give the mold sur-

face a dusty, powdery appearance. The spores sometimes have dis-

tinctive colors by which different kinds of molds are popularly desig-

nated, as " black " molds, " green " molds, " yellow " molds, etc., though

these characters should not be relied on very extensively as a means

of identification of the species, for it sometimes happens that dif-

ferent species have spores of very nearly the same color. The spores

vary quite widely as to size and shape, some of them being spherical,

some cylindrical, and others elliptical. One of the common causes

of the so-called " dry rot " on tomatoes is a mold having club-shaped

spores (PI. XVII, fig. 1), while another, producing much the same

appearance on the fruit, has crescent-shaped spores.
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MOLDS IN THE FINISHED PBODUCT.

The last two forms of mold mentioned usually Ix^gin their attack

on the fruit in the field while in a green state and culminate soon

after the fruit has turned red. In fact, they seem to have the influence

of producing a premature and unnatural ripening. A tomato [>rod-

uct possessing many of these spores can be definitely stated to have

been made from tomatoes which were rotten in the field even before

they were picked from the vines. They also produce a browning of

the cell contents and a shrinking which is quite characteristic of this

form of decay. Even in the completely manufactured product the

detection of such cells is often comparatively easy.

One of the molds having cylindrical spores with somewhat rounded

ends is a species of Sp-icaria (PL XVI, fig. 1), which grows luxu-

riantly on tomatoes and produces a white velvety appearance; the

spores of this species are white in color, as are also the filaments.

The growth is especially vigorous where ventilation of the package is

poor, or during damp, warm periods. For these reasons great care

should be taken to guard against such conditions as far as possible

in handling the raw or partially manufactured product.

In some products molds can be detected microscopically as free

fragments, but more commonly they are found clinging to frag-

ments of the fruit tissues. When found in such products as ketchup

and fruit butters, where the materials have been subjected to a pulp-

ing process of some kind, the filaments sometimes appear as single,

broken fragments, while at other times the filaments may hold to-

gether so tenaciously as partially to resist the pulping process and

appear in the product in clumps and masses. It not infrequently

happens in some such goods that the clumps are of such size as to

be discernible even to the naked eye.

YEASTS.

Yeasts are much simpler organisms than the molds, and commonly
consist of cells, w hich are elliptical or spherical according to the par-

ticular variety, and form short branching clustei-s. When growing

undisturbed, a single cluster may attain such size as to be readily

seen with the naked eye, but when handled it easily breaks up into the

individual cells or short chains of 2 to 5 cells each. WTien growing

on the surface of a fruit some varieties produce a white film, while

others present a cloudy appearance and still others may be colored, as,

for instance, in the case of some of the red and yellow varieties. In

growing they feed principally upon the sugars in the fruit and give

off as by-products carbonic acid and alcohol ; marked changes in the

odor and taste of the product result. When a sample containing

yeast cells is examined they will be found as small rounded or ellip-

tical bodies scattered through the product. Sometimes short chains
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composed of 2 or '\ cells may he found. AVlieii occurring in chains

il is common (o find the terminal cell much smaller than the others.

This is the " hud ''
cell, which is in reality a young cell in the j)rocess

of development. (PI. WIT, fig. 2.)

BACTKHIA.

I^acteria arc the smallest and simplest of the oi'ganisms producing

decomposition. They commonly appear as little S[)heres, rods, or

spirals, with many intermediate forms. Some have ready means of

mot ion, moving ahout rapidly in the media in which they are growing,

wiiile others are nearly or wholly destitute of this power. In some

cases they produce on the surface of the food product a white or

colored growth, while at other times their presence is more easily

detected by the sense of odor or taste than by sight, because they are

distributed throughout the decaying portion, and their presence is

not so evident. It not infrequently occurs in the case of some fruits

that this kind of decay is accompanied by very complete disinte-

gration of the normal tissues, but this condition should not be con-

fused with the normal softening of the tissues during the process of

becoming overripe. A condition of overripeness greatly favors the

rapid increase and development of organisms if an infection has

occurred, but tlie softness itself may not always be due to decay.

The taste and odor serv^e as valuable aids in judging of such condi-

tions, and wdiere there is doubt as to a portion being decayed the

safest rule to follow is to discard it. Food products made from
decayed stock caused by bacteria show these little organisms under
the microscope in widely varying numbers. The rod-shaped (PI.

XVII, fig. 2) and spiral forms are most easily detected, although

from the standpoint of effect on the product some of the worst forms

are of the spherical type, as shown in Plate XVI, figure 2. This

sample was taken from a tomato, and in a ketchup made from such

stock the bacteria would be much more difficult to identify positively

than those shown in figure 3.

The detection of ketchup made from certain kinds of decomposed
stock is sometimes possible by a simple inspection of the bottle.

Yeasts and bacteria tend to settle out in the package, and hence a

bottle of such a product will show a whitish sediment, composed
largely of these organisms, if it is not shaken from time to time.

Tests have shown that a week is sufficiently long in some cases for

such a .separation to be apparent. Though a fairly good ketchup

may show a slight sediment, it is one of the best crude methods by
which a purchaser can obtain an idea of the character of the product.

When such a sediment is present undoubtedly the product is open to

criticism, although its absence is not necessarily evidence that it is

clean, for two reasons : the container may not have stood sufficiently
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long for the separation to take place, or the decomposition may have

been produced \ery largely by molds and these do not separate in

the manner indicated. The color has also been considered of some,

value in judtring of a product, but this can not be relied upon, since

it is so largely influenced l)y the method of manufacture. Prolonged

boiling, spicing heavily with certain dark-colored spices, or adding

the sugar at an early stage in the boiling, as well as the use of certain

kinds of spoiled pulp, all tend to produce a darker color. Formerly

artificial color was employed by some manufacturers to overcome

defects in color, but it appears that this practice has now been quite

generally abandoned.

During the process of growth, bacteria give rise to many differ-

ent by-products according to the variety and the conditions under

which they are grown. Some give off such substances as lactic and

butyric acids with the evolution of various odors and flavors. Some,

as has already been noted, also produce very poisonous products.

The number of organisms which occur in some products is sufficient

to startle one not familiar with the subject. In ketchup made by

household methods the number rarely exceeds 5,000,000 or 8,000,000

per teaspoonful of the product, or 1,250,000 to 2,000,000 per cubic

centimeter, as the microscopist would state it. In a manufactured

product the number is usually considerably more, but experiments

conducted under factory conditions indicate that the number can be

maintained at less than 100,000,000 per teaspmmful (25,000,000 per

cubic centimeter). In contrast with these numbers some products

have been found that w^ere made of very poor materials in

which the number of bacteria exceeded 2,000,000,000 per teaspoon-

ful (500,000,000 per cubic centimeter). One sample of tomato

paste was examined which contained 4,000,000,000 per teaspoonful

(1,000,000,000 per cubic centimeter). The layman when told of such

facts has sometimes expressed a naive wonder that there remained

any room in the container for the product itself. To this it might

be replied that some of the larger and more common bacteria are so

minute that a teaspoon level full could hold more than 000,000,000,000

of them (150,000,000,000 per cubic centimeter). These somewhat

crude comparisons are made for the purpose of providing some basis

of comparison for those who are not microscopists. It is seen that

one must know the nature of the bacteria present and also consider

their numbers relatively in judging of a product. A knowledge of

the rapidity with which these organisms increase and the conditions

favorable to their reproduction and an appreciation of the wide

difference between ordinary cleanliness and bacteriological cleanli-

ness would go far to solve the problems of manufacturers. The use

of fresh, first-class material and rapid and cleanly sorting and han-

dling become self-evident necessities when these facts are recognized.
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Fig. 1.—Normal Tomato Ketchup, Showing Cells and Granular Contents
(X 200).

Fig. 2.—Mold Filament from Ketchup Made from Partially Decayed Stock
IX 150*.
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Fig. 1.—a Type of Mold, Spicaria sp., Very Frequently Found on

Decaying Tomatoes [X 300).

(Some of the filaments and numbers of spores (oblong bodies) are shown.]
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Fig. 1.—Spores and Fragments of Filaments of Mold from
Decaying Sweet Pepper (X 150).

[The same or an allied species is one cause of "dry rot" in tomatoes.]

Fig. 2.—Yeasts and Spherical Bacteria
from Decaying Tomatoes (X 500 i.

[The oval bodies are the yeasts, some in bud-
ding stage; the bacteria appear as small
spheres, or pairs of spheres.]

Fig. 3.— Rod-Shaped Bactlkia from
Tomato Pulp, Common in Bad
Ketchups (X 500i.
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Fig. 1.—Normal Apple Cells from Sound Fruit ix 200).
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Fig. 2.—Apple Cells from Decayed Fruit (x 200).

[Shows infesting mold filaments.]
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Fig. 1.—a Mold from a Decaying Plum, Prodl'cing Spores (the Little Oval
Sections^; Some in Process of Branching (X 300).

Fig. 2.—"Vinegar Eels" from Decaying Blackberries (X 75).

[Small yeast cells are also present, scattered throughout the specimen.]
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AN I M \L IN \ ASlnNS.

Worms unci l;n\';r of insects iii'c mIso somotinics found in fruit

products, Ihouizh i( c.in not Ix' clninicd hy Jinyone that they arc

normal inhahitants. In some, cases the e<;<^s are laid in perfect fruits,

and the larva» or " worms'' eat away portions of the tissues and thus

make the entrance of <i:ernis an easy matter; these germs, in turn,

become the inunediate cause of decay. Tiiere are, however, other

cases in which the female is attracted to the producrt and lays her egf^s

in the material, because of its more or less decomposed condition;

til is is especially true of certain (lies. The fact that decay in^^ vege-

<able or animal substances attract flies is a matter of common observa-

tion. Another exam})le is observed in the case of so-called " vinegar

cvls
'' which sometimes invade strongly acid products which have

been produced by bacterial decomposition. In fact, the occnrrence of

these worms is so associated in people's minds with vinegar that their

presence has come to be regarded by some as an evidence of a good

product. Such, however, is not the case, and they should rather be

regarded as indicating questionable manufacturing methods. One
place where they are frequently found is in decaying blackberries.

They are large enough at times to be visible to the naked eye, though

keen eyesight and good light are necessary. Their appearance under

the microscope is shown in Plate XIX, figure 2, w^hich was made
from a sample of badly decayed blackberries.

SUSCEPTIBILITY OF DIFFERENT PRODUCTS TO DECAY.

From w^hat has been said it is seen that decay or decomposition

wdiich may have been regarded as a simple, undesirable condition is

in reality a very complex and at times a dangerous one, and the

im])ortance of the utmost care in the handling of food products to

eliminate all possible sources of decomposition becomes more evident.

A study of decomposition in different varieties of fruit shows that

there is quite a diiference betw^een them in their susceptibility to the

attacks of the organisms causing decay. Thus it has been observed

that tomatoes constitute a very suitable medium for a large variety of

organisms, and as a result the flora producing decay in this fruit and
its products is a varied one. On the other hand, apples are more
apt to be attacked by molds. Among berries it has been observed

that blueberries and blackberries are especially susceptible to inva-

sions by 3^easts and certain acid-producing bacteria, while the molds,

because of the character of the fruit, are very largely held in check.

And so examples might be multiplied, but these serve to show that

different fruits vary as to their susceptibility to certain kinds of

decay, and in considering this question it is important that a study

2013i)°—YBK 1911 20
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be iiuide of each kind of fruit l)ef()re strict limits can be fixed with

which the products nuist comply. It is also seen that to obtain an

accurate understanding of the cpiestion a lar<j;e amount of experi-

mental work is necessary, not oidy in the laboratory but also in

places of production and in factories.

ORGANISMS THAT MAY BE PROPERLY I'RESENT.

In the microscopic examination of fruit products, traces of molds,

yeasts, and bacteria can almost always be found even in the most

carefully prepared products and in moderate numbers should not

be reorarded as objectionable. When, however, their number exceeds

what experience has shown is to be expected in products made from

sound material under careful sanitary conditions, one's suspicions

are properly aroused. As has already been noted, tests made on

homemade products and manufactured goods have usually shown

that the products put up by regular household methods contain

markedly fewer organisms than even an acceptable factory product.

This brings us to another phase of the question, namely, that cer-

tain food products depend for their individual character upon the

action of some certain kinds of organisms. The so-called curing to

which certain food products are subjected produces in them changes

in composition and character which, in a strict interpretation, might

be considered as forms of decomposition. Such changes, however,

are to be clearly differentiated from uncontrolled decomposition and

decay, and such has been the opinion handed down by certain of the

Federal courts which have considered these points. A vvell-know^n

instance of this kind is exhibited in the manufacture of kraut. In

this case a lactic-acid fermentation is produced in the chopped cab-

bage and an essentially new product results. To produce it the

cabbage is prepared in a careful manner, a certain amount of salt

added, and the growth of the lactic-acid bacteria induced. Such a

change, and virtually no other, is desired. xV microscopical examina-

tion of the product reveals the presence of a large numbei of lactic-

acid bacteria, and a marked change also results in the chemical char-

ju'ter of the cabbage by the production of lactic acid. It sometimes

happens, however, that, due to one cause or another, certain wild

putrefactive bacteria gain a foothold and produce an exceedingly

undesirable change. The product then becomes very different in

character, and the whole may l^ecome a partial or complete loss, for it

obviously is no longer entitled to be termed '' kraut," by which is

meant a certain kind of product fermented by a certain organism. In

a similar way, cases might be cited in the manufacture of various

cheeses, wines, vinegars, and some pickles. Thus the characteristic
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flavors prodiiccMl in dilTcMrnl kinds of clioeses ai'c influenced as niuch

jx'i'haps oroven more hy the kind of or^j^anisms employed in tli<' i'ij)en-

in<j: proce.ss as by (he kind of milk or melliod used in mamiracliire.

The use of sn(!h selected oi*<2:anisins for (lie production of diU'erent

flavors in a product is i)lainly an entirely different j)r()])ositi()n from

that of the presence of wild, undesirable or<j:anisrns indicat in<^ nnclcaii-

liness, deterioration in llaxor and ap[H'arance, or unhealthfulness.

EcoNOM k; (;onsii)p:ra rioNS.

Tt is evident that the elimination of decomposed materials from

stock used for manufacturing purposes has an important economic

aspect as well as an ethical or hygienic bearing, since it means utterly

discarding stock which previously was used by some manufacturers.

Such material, whether in the raw or in the partially manufactured

condition, when it reaches the final stage of manufacture has depre-

ciated in value. If the ultimate consumer always knew of its true

character it is probable that this depreciation would be still greater,

for there would be practically no demand for such goods. The
manufacturer realizes the truth of this when he so often puts the

sound, firm strawberries into his preserves or canned stock, while

the more or less decayed fruit is carried away and barreled, to be

made into " jam " after the rush of the canning season is over. It

also explains, in fact, why canned or preserved peaches run low in

the number of organisms present, while " peach jam " and " peach

butter '' sometimes contain numbers out of all relation to what is

found in sound products. In one case the consumer can see it and

would refuse the decomposed product, while in the other instance

the appearance of the product would not lead the buyer to be sus-

picious of it. The farmer realizes this when he selects all sound

tomatoes to offer to the housewife at the city market, but puts in

everything that has a ghost of a chance of passing muster when they

are to be shipped to a canner or packer. There is a difference in

price, someone says. Very true, because of the tendency to try to

use more or less questionable raw stock, as well as the fact that so

large an amount has to be discarded, the buyer pays less, while this

fact and the very acceptance of such goods lead the producer to be

more careless in the matter of properly harvesting and marketing
his product. Thus an undesirable condition all round is established,

whereas if the buyer would pay a better price he could demand a

higher grade article and so decrease his losses that an ultimate saving

would be effected, to say nothing of the advantage to all those

handling and consuming the product and the reputation established

for a sound output. The writer has seen tomatoes delivered at fac-

tories where the loss, due to decay in preparing them for packing,

amounted to nearly 33 per cent, and in some of these cases it was a
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total loss to the packer, as it all went to the dump. A large pail of

this loss ^voulcl have been avoickHJ if the tomatoes had lK*en i)ieked

when in the proper condition and then delivered promptly.

It not infrequently happens that because of the slight increase in

cost which more frequent picking would entail some of the farmers

in a conununity allow too long a time to elapse between successive

pickings. This results in many of the tomatoes which were under-

ripe at one picking becoming overripe and possibly partially or

wholly decayed by the next one, and, furthermore, too long a time

may elapse Ix'tween picking and delivering. This results in reality

in a loss to the producer, in that he may find it necessary to discard

some of his prcKluct in the field ; or, on the other hand, the manufac-

turer may receive deliveries of doubtful character and sutler a gi*eater

loss because of the culling to which they must be subjected. In such

a case the loss indirectly falls back on the producer, for the manufac-

turer in making purchases is compelled to calculate on a greater

amount of waste, and consequently scales down the price he might

pay for sound stock. It is self-evident that the manufacturer can not

afford to pay as high a price for raw stock, in which his loss due to

decay will be 20 per cent, as he could if it were not over 1 or 2 per

cent. Educational campaigns along this line on the part of progres-

sive farmers and buyers in the different localities would unquestion-

ably result in bettering conditions for all concerned and make the

return for the total crop greater than under the present system.

We are. therefore, forcefully iHij)ressed with the importance of the

proper handling of the product all along the line from the producer

of the raw material, through the hands of the manufacturer, during

storage and transportation, and even after it reaches the consumer.

To efliciently solve the problem the method of handling some prod-

ucts must be changed, since under present conditions it is practically

impossible in some cases to get them to market in proper condition.

In such an event it may be necessary to pack the product nearer the

source of supply, instead of depending uj^on raw material that has

spent a sufficiently long time in transportation to allow a more or

less advanced state of decomposition to occur. The question of

handling, from producer to consumer, is therefore of primary im-

portance, as well as the methods of manufacture; in fact, the two

problems are so closely related that no solution is practicable that

does not consider both factors.
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I'lIK rRACTICK OF IKKICATION.

Irriiration was first ])rnc<I('(Ml in (lie nioi'c arid portions of tliis con-

tinenl. Ti-acos of tlio cnulc irrigation systems of the Aztecs are to be

found in wliat now constitutes the southwestern part of the United

States, and Coronado, Espejo, and otlier Spanish explorers and their

foHowers, in tlie valley of the Tvio Grande in New Mexico, replen-

ished tlieir store of food supplies from the irrigated crops of the

Pueblo Indians.

Three centuries later the same practice was adopted by the Anglo-

Saxon race in the settlement of parts of the Rocky Mountain region.

The pioneers in the Salt Lake Valley of Utah found that neither

wheat nor potatoes would grow until the dry soil was moistened by
turning the waters of some mountain stream upon it. Other bands

of pioneers who formed settlements at the base of the Kockies in

northern Colorado, on the banks of the West Gallatin Kiver in Mon-
tana, and along the Humboldt River in Nevada had a similar expe-

rience. In this way the practice of irrigation spread throughout the

richer and warmer valleys of the arid portion of the West, and for

more than half a century all the more valuable crops of these regions

liave been artificially watered. As a result the people of this country

have come to associate the practice of irrigation with the growing
of crops in localities where the scanty rainfall produces only desert

plants.

Agricultural development in the West, however, has not been con-

fined to arid conditions alone. There was much land wdiich, while

arbitrarily classed as " arid," produced good crops while the soil was
still virgin. This was particularly true of the great central plain of

California, which for many years was one of the greatest wheat

regions of the United States, although over much of it the annual

precipitation is less than 20 inches. The continuous production of

wheat, however, greatly reduced the yield, and the landowners haA^e

been obliged to irrigate in order to grow more valuable crops. Simi-

larly, over the semiarid belt which extends from the Dakotas on the

north to the Panhandle of Texas on the south the need of irrigation

is becoming more and more keenly felt, and every year sees larger

areas ])rovided with an artificial water supply.

In more re('<>nt years the practice of irrigation has al>o been ex-

tended to the production of rice in the Gulf States. Louisiana, Mis-
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sissippi, southern Arkansas, antl western Texas have a heavy rainfall,

l)i!t their riee fiekls nnist receive on an avera<>:e from 18 to LM inches

of irrigation water in addition to mature the crop.

The purpose of this artick' is to show not only the possibility but

the need of supplemental irrigation in the growing of the more valu-

able crops throughout many portions of the humid region.

THE RELATION OF RAINFALL TO HtRIGATION.

A climate having an annual rainfall of 20 inches or more is gener-

ally regarded as humid, for where this amount of rain is fairly well

distributed throughout the year arable land can usually be farmed.

This meastire of aridity divides the United States into two nearly

equal parts, east and west, marked by a belt of semiarid country

located near the ninety-ninth meridian. Although this division is

based upon the moisture supply of the climate, it is not a true index

of the need of irrigation, as many sections having an annual rainfall

of more than 20 inches do not during the growing season receive a

dependable precipitation sufficient for farming purposes. Rains must

come at such times and in such amounts as will properly moisten the

soil for the preparation of the seed bed and will furnisli a reasonably

constant supply of moisture to germinate the seed and develop the

plant until it reaches maturity. A check in this supply of soil

moisture at any stage of the grow^th affects the quality and quantity

of the yield and may greatly reduce the profits of the grower. The

real test of what is a humid section is therefore not the total annual

rainfall, but the monthly, and, in the case of many plants, the weekly

amount durinc: the growing season. Viewed in this light, irrigation

becomes a National need rather than merely a w^estern practice.

SUPPLEMENTAL IRRIGATION AS AN INSURANCE.

There is perhaps no other industry so broad or so varied as farm-

ing. No manufacturer encounters so many uncontrolled elements and

no factory output is so delicate or perishable or its market so uncertain

as that of the farmer. One of the main advantages of farming under

irrigation is that the water supply needed for the growth of crops,

which is one of the most, if not the most, uncertain factors in other

farming, is very largely under the control of the grower. This

advantage, how^ever, has hitherto scarcely been gTasped by the

farmers in the humid section, and few realize that with a small out-

lay an irrigation plant can be installed which will insure them against

complete or partial crop failures during droughts.

Farming conditions, however, have greatly changed in recent years.

The soils in many localities no longer produce profitable yields with-

out the application of artificial fertilizers; the value of farm lands

has greatly increased; farming methods are more intensive; more

valuable crops are being grown; and consumers are demanding a
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^roator variety, a hotter (piality, and a more constant supply of

delicate farm j^rodiicts. Thus, the farnici- of to-day is ohli^ed to

expend a lar<^e amount of money to produce a crop, and if for any

cause this crop is a failure his losses are greater than in the past.

The wheat grower of Kansas may i)r(>(luce a crop at an average cost

of $10 ])er acre, while the citrus grower of southern California is

ohliged to spend $400 per acre in growing and marketing a crop of

navel oranges. To insure the wheat crop against a possible drought

might not pay, while to insure the orange crop is an absolute ne/;es-

sity, for if the pumping plants which raise -svater from the bed of the

Santa Ana River for the orange orchards of Riverside, Cal., were to

be shut down that region would in time revert to a desert. Although

the annual precipitation in the citrus regions of Florida is 55 inches,

while that at Riverside is only 10.74 inches, one should not conclude

that irrigation is not necessary in the former, as there are periods

when less than 1 inch of rain falls in 30 days, and at such times the

apj)lication of a small amount of water may be follow^ed by as good

results as at Riverside.

Under average conditions it is safe to say a drought occurs when-

ever the precipitation in any 15-day period falls below 1 inch. It

has l>een the writer's observation that crops will usually suffer if they

do not receive considerably more than this amount of rain, especially

during the spring and early summer months. Later in the

season this quantity may not be needed, excepting for late garden

truck and some fruits. The following table, compiled from rainfall

records of the Weather Bureau taken at representative points in the

humid region during 10 growing seasons, 1900 to 1909, inclusive,

shows the average annual rainfall, the number of periods of 15 days

or more with less than 1 inch of rainfall, and the total number of

days in the 10 years that droughts extended over the 15-day periods

:

Average annual rainfall, numher of droughts, and number of days when irriga-

tion was required at representative points in the humid region during the

growing seasons 1900-1909, inclusive.

Ames, Iowa

Oshkosh, Wis...

Vineland, N. J.

.

Columbia, S. C,
Selma, Ala

Stations.
Average
annual
rainfall.

Inches.

30.39

29.78

47.47

47.55

50.75

Number
of 15-(lay

periods
or over
with less

than 1

inch of
rain.

23

27

46

62

60

Number
of days
when ir-

rigation
was re-

quired.

I

190

292

352

568

724

' No days counted till after a 15-day period with less than 1 inch of rain.
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POSSIBILITIES IN DIFt'ERENT SECTIONS.

For convenience in describing the possibilities and advantages of

irrigation in the different parts of the humid section the States

therein have been divided into three groups, viz, North Central,

North Atlantic, and Southern States.

NORTH CENTRAL STATES.

The group known as the North Central States comprises that

portion of the United States bounded on the north by the Great

liakes and Canada, on the west by the Missouri River and the Da-
kotas, and on the east and south by the Appahichian Mountains and

the Southern States, and includes the first northern agricultural

States which are considered entirely humid in comparison with States

in the West. The prairie States of Iowa, Illinois, Ohio, and Indiana

are probably the most favored States in the country from an agricul-

tural standpoint, as they receive an abundant and very even distri-

bution of rainfall during the growing season and have soils rich in

humus, which, when properly cultivated, retain the moisture well.

Conmion field crops are grown and used principally for the produc-

tion of live stock and dairy products. Short droughts do not affect

such crops to the same extent as the more delicate fruit and vegetable

crops, and pastures and forage crops are probably the crops most

affected by droughts in these States.

The normal annual rainfall at xVnies, Iowa, is 30.4 inches, and the

growing season of Iowa extends approximately from April 1 to

October 1. During the growing seasons, 11)00-1909, inclusive, there

were 23 periods of 15 days or over with less than 1 inch of rainfall.

Ten of these dry periods occurred in the months of April and May,

the most critical time of the year, but none lasted over 25 days, and

therefore it is probable that no serious damage was done except to

garden truck, pastures, and lawns, save when tw^o or more droughts

came near together. Six droughts, including the one w^ith the great-

est duration, 52 days, came in the summer months. It w^as noted in

the study of the daily rainfall at the Ames station that a large num-
ber of small show^ers generally came during these deficient periods.

Although these showers did not wet the soil deeply, they tended to

keep the air humid and to check evaporation losses. Assuming that

irrigation w^ould be beneficial to low^a crops after 15 days have passed

with less than 1 inch of rainfall, there were 190 days during the 10

growing periods when supplemental irrigation could have been used

to advantage.

The possibilities of irrigation in Michigan, Wisconsin, and the

northeastern part of Minnesota are much greater than those of the

States bordering them on the south. The upland soils are a mixture



Yearbook U. S. D«pt. of Agriculture, 1911. Plate XX.

F;g. 1.—Irrigated Raspberries at Neenah, Wis.

F;g. 2.—Strawberries Irrigated by Spray System, Rancocas, N. J.
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Fig. 1
.—Subirrigation of Celery at Sanford, Fla.

Fig. 2.— Irrigated Citrus Grove, Orlando, Fla.
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of coarso ami i\\w <j:lacial inMl(»rials, ])<)r()us and nonrcsistanl to

<lr()u_i!:ht. yet rosponsive (o tilla«j;<' and adapted to Ihc <i^ro\vin^ of

garden I ruck, berries, hardy fruits, hay, h'<jjuines, and su<4ar beets

whi'u moisture is a])plied. Tlie lowland soils are sedimentary and

vary in texture from heavy loams to poi'ous peat. When thorou<(]dy

drained these soils are adapted to the growing of many of the most

valuable crops. I'he wet condition before drainage does not indicate

that tlie soils are innnune from drought. Irrigation and drainage

must go hand in hand to insure the greatest returns.

I'he water resources of these States are most abundant. Hundreds
of lakes, large and small, afford the possibility of constant supplies

for willing crops in dry weather. Creeks and small rivers abound

with opportunities for the installation of small pumping plants at

the margins of fields.

The northern climate demands a hardy type of farming. The
gi'owing seasons are short and the winters cold and bleak. These

climatic conditions make it all the more necessary for the farmer

to grow his crop without delay or setback. Late planting caused by

a dry spring may result in the crop being frozen in the fall before

it is matured. In the spring of 1910 Wisconsin experienced a drought

which did great damage in the garden sections. Fields prepared for

the setting out of plants stood idle for weeks waiting for a rain to

supply the necessary moisture, and when the rain came, at a late date,

plants were rushed in on large acreages. This resulted in the ma-
turing of man}^ crops at the same time and caused a flooding of

the markets and a lowering of prices to an unprofitable figure. A
later drought the same season caused a celery crop, valued at $1,000

})er acre, growing on peat lands near Waupaca. AVis., to develop seed

sprouts, which ruined the crop. An abundant water supply was
within a few feet of the surface and a pumping plant could have
l)een installed and the crop irrigated with the profits that would have
been realized from 1 acre.

On the other hand, 1} acres of irrigated strawberries at Neenah,

Wis., jdelded berries valued at $200 after the unirrigated vines in

the same field had stopped bearing. An onion crop grown under irri-

gation in the same locality yielded 483.8 bushels per acre, and the

onions took first premium for quality at the Winnebago County fair.

This crop was irrigated six times during the months of June and
July and received 3.04 inches of water by irrigation and 5.77 inches

by rainfall. This seemingly large amount of water was made neces-

sary, as most of the rain came in one large storm and the balance in

11 small showers, none of which moistened the soil to a sufficient

depth.

The four rows of raspberries shown in Plate XX, figure 1, were
irrigated at Neenah, Wis., by running water in furrows between the
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rows two or thrtH> times each season for the past two years, la 11)10

berries were picked from the vines 10 tlays lon^i^er than from unirri-

^i^ated plats, and a marked improvement Nr^s noted in the (piality of

the berries and the thrift of the vines. The grower of these berries

has also practiced furrow irriij^ation in an old apple orchard. The
orchard has borne fruit three years in succession, with a maximum
yield in 1010 of 1,140 bushels on 3^ acres. The fruit was all sold

locally Ix^fore November for $1 to $1.50 per bushel.

The annual rainfall for northeastern Minnesota, Wisconsin, and

^lichigan ranges from 30 to 45 inches. Assuming that the growing

season of these States extends from April 1 to October 1, Oshkosh,

Wis., had in the 10 growing seasons, 1000-1000, 27 periods of 15 days

or over with less than 1 inch of rainfall. Sixteen of these periods,

including the one with the greatest duration, 50 days, came in the

spring and early sununer months. Seventeen droughts were 20 days

and over in duration and injured nearly all Wisconsin crops. Consid-

ering irrigation beneficial to Wisconsin farming after 16 days have

passed with less than 1 inch of rainfall, there were 202 days in the 10

growing seasons during which supplemental irrigation was needed.

THE NORTH ATLANTIC STATES.

The States bordering the Atlantic Ocean from Maine to Virginia

include a narrow strip of agricultural country wherein great possi-

bilities seem to exist for that intensive type of farming to which

supplemental irrigation is adapted. Here are to be found perhaps

the best markets in the world for farm prodncts. Three hundred

years of colonization have dotted this land of our forefathers with

many large cities, but with few up-to-date farming communities.

Many thousands of acres of virgin lands still lie idle awaiting the

time w^hen they will be reclaimed by scientific farming and moisture

control. The greatest demand made by the markets upon agriculture

in this region is for food crops for human consumption. Great areas

are adapted to the production of these crops, and probably some of the

most suitable lands are untouched by the plow because of their light-

ness of soil and nonresistance to the effects of drought.

The Atlantic slope is well supplied \vith Avater resources for irri-

gation purposes. The bulk of the agricultural lands touches the

streams farther downstream than where the streams are needed for

power and domestic uses. Many springs and underground supplies

can also be developed and conserved for times of need.

The climate of these States is tempered sufficiently by the ocean to

give longer growing seasons than are found in the North Central

States, thus enabling early summer and late fall vegetables to be

raised with irrigation, and all tree fruits, from the northern apple
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to tlie teiiiporatc peach, thrive under care. Soil-improving legiiincs

can also be <rr()wn in the sterile, tillable, sandy sections if moisture

be assured.

Now Jersey, with an average annual rainfall of approximately 45

inches, is typical of the Noiih Atlantic States. Assuming that the

growing season extends from March 1 to November 1, there were at

Vineland, N. J., in (he 10 growing seasons, 1900-1900, 40 periods of 15

days or over with less than 1 in(;h of rninfall. Twenty-eight of these,

including tJie one of greatest duration, 52 days, came in the spring

and early sununer. Valuable annual fruit and field crops are affected

by the early drought, as well as the quick-growing early truck crops.

Assuming irrigation beneficial to this section after 15 days with

less than 1 inch of rainfall, there were 352 days in the 10 growing
seasons when supplemental irrigation was needed. During a New
Jersey drought in the spring of 1911 the early strawberry crop in

many sections was completely ruined. The value of this one year's

crop would have paid the farmers affected thereby 250 per cent interest

on a most expensive spray irrigation system. The irrigation of later

strawberries under the plant shown in Plate XX, figure 2, increased

the value of the yield $100 per acre and left the plants in a sturdy

condition for future bearing. The yield of alfalfa at Vineland, N. J.,

was increased by irrigation during the season at the rate of 2 tons

of cured hay per acre, w^orth $20 per ton in the field.

THE SOUTHERN STATES,

The Southern States east of Texas and bordering on the Gulf of

Mexico and the Atlantic Ocean cover one of the richest areas of

undeveloped agi'icultural wealth in the United States. Nature has

blessed this region with long growing seasons and an abundant water

supply, which, if evenly distributed, would make this one of the

garden spots of the world. Up to the present, cotton and corn have
been the principal crops. In 1900 the average size of the farms in

the South Atlantic States was 108 acres; in 1910 it was 93 acres.

During the same period the expenditures for fertilizers increased

from $2,733,000 to $59,492,000.^ If the use of fertilizer may be

regarded as an index these facts show a tendency toward smaller

holdings and more intensive farming. The soils of the South are

as a rule porous and easily worked, but lack fertility. The fertilizers

which are applied to make up for this deficiency often either lie inert

during drought or are leached out by torrential rains. The annual
rainfall varies with the locality from 45 to 55 inches. This insures

an abundant water supply if properly conserved. There are also

many artesian basins, where good wells of large capacity can be

1 Census returns for 1910.
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ouiaiuftl t'i)i urigution. The climate of these States is temperate at

the north and semitropical at the south. FU)rida product's tlie most

delicate fruit and vegetable crops in the dead of northern winter,

and the neighboring States can produce as valuable crops in the

early spring. Intensive farming usually has been hampered by the

uncertainty of the spring rainfall, and irrigation is needed to insure

a more constant supply of soil moisture. Rains come in torrential

storms, which dissipate their waters in surface run-oir. Droughts

follow, with intense heat at critical periods of the plant's growth.

Over the greater part of this entire region the summers are wet,

the winters dry, and the rainfall of the spring and fall months is

uncertain.

Assuming that the growing season of the Southern States, exclusive

of Florida, extends from March 1 to December 1, there occurred at

Columbia, S. C, in the 10 growing seasons, 1900-1909, 62, and at

Selma. Ala., GO periods of 15 days or over with less than 1 inch of

rainfall. The greater number of these droughts, together with those

having the greatest duration, came in the spring and fall months,

with 10 or 15 scattered throughout the summer seasons. It is not

uncommon to have the droughts materially affect the resistant crops

of corn and cotton in this region. Considering irrigation beneficial

to the South after 15 days have passed with less than 1 inch of rain-

fall, Columbia, S. C, needed supplemental irrigation 568 days, and

Selma, Ala., 724 days in these 10 growing seasons.

The semitropical climate of Florida gives rise to agricultural con-

ditions existing in no other humid State. No Eastern State receives

the same amount of winter sunshine and none has so large an annual

precipitation. Truck lands which need drainage in the summer

need irrigation in the winter, and an effort to combine the two

processes in the one plant has been quite successful. This has brought

about the extensive adoption of subirrigation (PI. XXT, fig. 1).

A combination of irrigation and drainage at Sanford, Fla., has

transformed worthless lands into those producing crops of celery

valued at $2,000 per acre for one crop. Irrigation of the uplands of

this State shows similar results in citrus culture. Florida citrus

fruits ripen and bud in the dry season. Irrigation is needed and

applied wuth profit to insure the best maturing of these fruits and a

prolific setting of buds for the next year's crop (PI. XXI, fig. 2).

Irrigation at Albany, Ga., has made it possible to produce an

abundant srrowth of alfalfa on worn-out cotton lands. Irrigated

corn gave a yield three times as large as that in surrounding fields.

The waters of a flowing well near Selma, Ala., which have been

wasted for 40 years, have converted portions of a Avorn-out plantation

into a productive garden. In this locality valuable food crops can

be orown for 9 months each vear bv the introduction of scientific

crop rotation insured by supplemental irrigation.
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IMKTTIODS OF TI^RKJ A TTOX IX THE TTTTAril) RKdTOX.

The trend of ii riLrat ion in (Iiis conntrV has been from the west

toward (he east—from (he arid to (he hnmid i"e<(ions. Conditions

whieh atVeet the practice of irri;j:ation dill'er so wi(U'ly in the two

reirions (hat the methods foHowed in tiie A\'e«t can not, as a rule, be

ach)j)ted in the East without modiiications. Tn the West it is common
for a number of indivi(hials to unite in the construction and operation

of an irripition system designed to serve the needs of all the stock-

holders; in the East irrigation plants are installed usually by individ-

uals without cooperation. In the E)ast it is also ahnost impossible to

develo]^ great water resources and appropriate their use for in-iga-

tion purposes because of the conflicting interests involved, the vested

rights of other industries, and the fact that the laws of the Eastern

States give irrigation but little, if any, consideration in the diversion

of stream waters. Lastly, irrigation is not sufficiently vital in the

East to impress all farmers with its value, and many crops covering

large areas will continue to be groAvn wnthout irrigation, the returns

being considered too low to justify the expense of providing an

artificial water supply. As a result of these conditions irrigation in

the humid region will be confined to small units undertaken by indi-

vidual farmers.

WATER SUPPLIES.

Notwithstanding the fact that large w^ater supplies can not be

utilized for irrigation purposes, the eastern farmer has available

many smaller supplies which may be developed cheaply. Streams

var3ang in size from creeks to large rivers are usually available for

pumping purposes for considerable distances after their beds cease to

have sufficient fall to develop powder. Ponds and lakes have few

other uses than for irrigation. Many of the creeks in the farm-

ing districts which flow only periodically can be made to supply

many acres by damming up and storing the run-oJff. Storage W'ill

also conserve water from springs, flowing wells, and pimiped wells

until it is needed during dry Aveather.

Much of the Avater used in irrigation in the humid region will

have to be placed on the lands by means of pumping plants, and

great care should be exercised in the design and installation of such

plants in order to insure efficiency and to have them adapted to the

various agricultural conditions and methods of water distribution.

SURFACK IKRIGATION.

Surface irrigation is the standard method of water distribution in

the fields of the arid region. It can not, however, be so readily

adopted in the humid regions. In many cases it is not desirable to

change regular-shaped fields and long rows to irregular ones con-
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fi)iiuui^ to topographical features. In other cases it is impossible to

grade the lands without destroying the even distribution of shallow

soils and causing injury to the land. Again, many intensively cul-

tivated and valuable crops are grown too thickly on the surface of

the ground to permit the running of water l)etween the plants.

Notwithstanding the above objections, there are numy fields in

the humid regions which can be most economically and efficiently

irrigated by a surface method. Water can be flooded over the surface

of naturally level fields or lands having continuous even slopes. Cul-

tivated row crops on such fields can be irrigated by running water

in small furrows between the rows. Lands adapted to easy furrow

irrigation can generally be surface irrigated when in a forage crop, if

prepared before seeding by dividing the fields into level squares or

gently sloping long units, so that a thin sheet of water can be flooded

over a unit at a time.

SUBSURFACE IRRIGATION.

There are areas in the humid regions where subsurface irrigation

through underground tile or pipe can be practiced. (See PL XXI,
fig. 1.) 8ubirrigation requires certain peculiar underground condi-

tions to be successful, and the farmer should make a careful exami-

nation of such conditions before adopting this method. Level lands

having a shallow, porous surface soil overlying an impervious sub-

stratum are best suited to subirrigation. Only shallow-rooting crops

can be growm without danger of the root fibers stopping up the tile.

Subirrigation also is not practicable except for crops that will pay

interest upon a system costing $100 or more per acre.

A type of subirrigation may be practiced in connection with certain

drainage systems by incorporating within the drainage construction

controlling devices for checking the flow of water in the tile in times

of dry w^eather. The drainage of all lands upon which valuable crops

are raised should be designed with subirrigation in view\

SPRAY IRRIGATION.

The process of applying water to crops b}' distributing it through

the fields under a pressure which will spray it into the air and let

the moisture fall like a gentle rain has great possibilities in the

humid region. The system is adapted to any crop of sufficient value

to justify the cost of installation where the type of farming fol-

lowed or the natural conditions prohibit the efficient use of a cheaper

method. (See PI. XX, fig. 2.) A spray system wall distribute water

evenly over the surface of rough or rolling lands, regardless of soil

or underground conditions. Crops completely covering the ground

can in this way be irrigated Avithout damage. Spray irrigation is

also well adapted to those humid conditions which demand small
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and frequent nj^plicalions of water in the prc^pnrjition of the soils for

settin*]; out youn<i^ phints and lveepin<^ them tln-ivin<r tlirou^h a dry

spell, or for softening the surface to aid in weedin<^ and cultivation.

roSSimi,! riKS and NKKD of IIUtKJAI'ION kast OI' 'IIIK m ississiimm.

The in\ esti<i:at ions and experiments of the (Xlice of KxjXM'iment

Stations, of some of the experiment stations, and of pro<^ressive

farnuMs throu<!:hout the humid re<2:ion have demonstrated that the

j)(>ssibilit ies of irri<2:ation are numerous and the need urgent in

the region east of the Mississip])i River. Some of the facts ascer-

tained by these investigations and experiments are sunnnarized as

follows

:

(1) Unlike the trend of development in other lines of agriculture,

the practice of irrigation originated in the West and has progressed

eastward. From being confined to the strictly arid portion of the

United States, it has spread to the semiarid, and finally to the humid
portions of the country. The good results w^hich have followed the

use of water in such valleys as the Sacramento, of California, and
the Willamette, of Oregon, where little rain falls during the summer
months, convinced those living farther east that the use of a little

water artificially applied during droughts might also be as beneficial.

(2) In a majority of years nearly all sections of the humid region

are visited by one or more dry periods of sufficient length to damage
crops, especially truck and berries and other small fruit. The nor-

mal annual precipitation of Columbia, S. C, is 47.55 inches, yet in

10 growing seasons, from 1900 to 1909, inclusive, 62 droughts oc-

curred in this vicinity. Twenty-seven of these lasted between 20

and 30 davs, 4 between 30 and 40 days, 6 between 40 and 50 days, and
1 had a duration of Gl days. When one assumes that water may be

advantageously applied when less than an inch of rain falls in a

15-day period there would thus be, on an average, 56 days during
each growing season when irrigation water might be beneficially

applied in this part of South Carolina.

(3) The annual rainfall for Minnesota, Wisconsin, and Michigan
ranges between 30 and 45 inches. Assuming these States to have a

growing season extending from the first day of April to the last day
of September, Oshkosh, Wis., experienced in 10 growing seasons 27
droughts having durations of 15 days or over, when less than 1 inch
of rain fell. Sixteen of these dry spells came in the spring and early

summer, one of which lasted 59 days.

(4) The normal annual rainfall of New Jersey is about 45 inches,

and this is typical of the North Atlantic States; yet during the grow-
ing seasons of 10 years this section has experienced 46 droughts, with
durations ranging from 15 to 52 days. Twenty-eight of these were
spring and early sunnner droughts, the most damaging to all crops.
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(.')) In the Statt»s hoielcriii*^ llit* Atljintic furniiii^ conditions havt-

greatly changed in recent yeai*s. A hirger (jiiantity of artificial fer-

tilizei-s is required for the worn-out soil. The value of farm Ian*!-

has greatly increased, higher-priced crops are grown, more int«?nsive

cultivation is practiced, and consumers are demanding a greater

variety and more constant supply of fruit and Negetahles.

(()) It has been demonstrated that irrigation is proiitable for svk h

crops during long-continued dry spells in all parts of the humid
region, including the citrus fruits of Florida.

(7) There are but few years when increased yields for such crops

as strawlx^rries, celery, etc., would not pay the interest on the fir>t

cost and the depreciation on an irrigation system, and in such year-

as 1910-11 the yields for a single year might be sufficient to pay for

the entire system.

(8) The nearness to markets, the high-priced crops raised, the

large expenditures necessary for fertilizers, labor, etc., the smaller

area farmed per man, and the higher land values in the humid region,

justify the expenditure of a considerable sum per acre for installing

a system to insure high-price crops against periods of droughts.

(9) The greater range of climatic conditions, soils, crops raised,

sources of water supply, and the high cost of installing an irrigation

system in the East render it necessary that each farmer carefully

study his own conditions before deciding what method of applying

water he will use. These also render it advisable in most cases to

begin irrigating on a small scale and gradually increase the area.
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Fig. 1 .—Crop-Destroying Crawfish
(Three-fourths Natural Size^.

Fig. 2.—Cotton Plant in Stage
WHEN Most Liable to Attack
BY Crawfish > Natural Size).

^.j«f*

Fig. 3.—Cotton Field Damaged by Crawfish After Three Plantings.
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In all lands wild animal lilV, abounds, and as scK)n as the agricul-

tural d<M(d<)j)in(Mit of a region is bogun, many species quickly assume

benelicial or injurious relations to the growing crops. In the United

States we have learned by bitter experience to recognize certain

noxious species and to adopt more or less eU'ective methcKls for their

control. At times, however, we are confronted by the injurious

activit}^ of a species hitherto comparatively harmless to agriculture.

Such species may be importations from foreign countries or from
other States, or they may long have been residents of the areas

where they develop noxious habits. A notable example of the latter

class is a large parrot which, after the introduction of sheep into

New Zealand, assumed the role of a bird of prey, gradually aban-

doning its normal food of wild fniits to feed on those helpless ani-

mals. It alighted on the sheep, tore gi-eat holes with its powerful

beak, and ate the kidneys and succulent muscular tissues. Within
the United States, meadow mice, which are of little economic im-

portance in wild lands, have at times suddenly increased inordi-

nately and have invaded extensive agricultural areas. In 1908 thou-

sands of dollars' worth of alfalfa was destroyed in Nevada by these

pests. At about the same time a species of rat, little known except

to naturalists, overran the Salt River Valley of Arizona, and before

it could be controlled did great damage to forage, garden crops, and
fruit orchards.

DAMAGE TO CROPS BY CRAWFISH.

T\niile birds and mammals often play the role of pests, it will

surprise most people to learn that a species of crawfish, or crayfish,

as it is sometimes called, does extensive damage to crops in certain

restricted localities in the South. (PI. XXII, fig. 1.) Heretofore,

except for occasional injury, as the result of burrowing into earthen

dams, dikes, or fills, crawfish were generally supposed to be of little

economic importance. Moreover, in certain localities the larger

kinds, especiallj^ those inhabiting streams, are somewhat extensively

used as an article of food.

Very different is it in the Houston clay lands of Mississippi and
Alabama, where in cei-fain areas infested by crawfish it is almost

impossible to raise any crops with profit. The fomiation they

inhabit is a heavy gumbo soil from 4 to 15 feet in depth, well satu-
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rated with water, and overlying a sandstone formation. This is

an ideal home for a species of aciuatie tendencies, since in the driest

seasons several feet of water remain in the tumiels, and during aver-

age seasons the water level is not over 3 or 4 feet below the surface.

The planters within the region of infestation have suffered heavily

for years, but it is oidy recently that the outside world has learned

of the extensive depredations caused by this crustacean. Over a

wide stretch of country, estimated at not less tlian 1,000 square miles,

crawfish prevent to a very considerable extent the successful pro-

duction of cotton and corn. They do the greatest amount of damage
just after the plant appears and before secondary leaves are devel-

oped. (PI. XXII, fig. 2.) Large fields of young cotton have been

destroyed in a single night. Corn also is extensively eaten, but it not

so badly damaged as cotton.

An examination of the cotton field, following a raid by crawfish,

shows that they tear away the tender cotyledons and carry them to

their burrows. It is not known how many plants one crawfish will

destroy in a night, but at least a dozen entire leaves have been found

at the entrance of a burrow, wdiile j^robably an even greater number
had been carried below. It would seem that the principal feeding

is done underground and not during the time of gathering.

Some idea of the number of craw^fish in the district may be gained

from the statement that in badly infested areas there are from 8,000

to 12,000 holes to the acre. On one plantation near Muldon, Miss.,

27 barrels of crawfish w^ere picked up in a season, and the following

year 13 barrels more were secured. Another planter in the neigh-

borhood estimates that 200 barrel fuls have been picked up on his

plantation in 10 or 12 years. For this enormous quantity he paid a

barrel of flour or cornmeal for each barrel of crawfish.

Some cotton planters replant after the first crop is destroyed, and

occasionally they thus succeed in securing a fair stand, especially

in dry weather. (PI. XXII, fig. 3.) The crawfish are much more
active during showery weather than at other times. If, therefore,

frequent rains occur soon after replanting, the chances for a crop

are very poor, but in dry weather the plants may develop rapidly

enough to be out of danger when wet weather finally appears.

Although the plants of these later crops are necessarily smaller

and more backward, they will produce a fair amount of staple cotton

if frost is long enough delayed.

Very little is known in regard to the breeding habits of the in-

jurious species. Dr. A. E. Ortmann, an authority on the general

subject, thinks there is only one breeding season and that the eggs

are laid and the young hatched in spring. The number of young is

variable, but usually increases with the age of the mother, so that

females w^hich at first have only from 50 to 100 eggs, may later in
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life j)ro(lu(*e 400 vfXiX^ <"' moro at a lime. Tlie devolopmont of the

oirirs riMiiuiros about a month, and tho youii^ rcmairi with their mother

for from one to two w(H'ks before stai'tin^ an independent life. 'I'hey

f^row rapidly dnrin.ij: the first summer, molting about once a montli,

until they attain in fall, or be<i:innin<2^ of eold weatlier, a l<'n<^th of

approximately '2 inches. Crawfish are solitary in habits, and two

are rarely fotmd in one burrow, except during the mating season

or when females are accompanied by young.

REPRESSIVE MEASURES.

On account of the large area* affected and the great cost of labor

and material, deep tile draining seldom has been used as a remedy

against the depredations of crawfish. Theoretically, and from a few

scattered experiments in other regions, it is thought that by lowering

the water level partial or complete relief may be had.

As before stated, immense numbers of crawfish have been collected

during rainy weather or in the evening when they leave holes and

come to the surface. There is no question that if they are systematically

destroyed at eveiT opportunity they will soon cease to be a trouble-

some pest. Instead of attempting to catch them alive and placing

them in receptacles, they can be much more quickly killed by clubs

or by crushing under foot. A " shinny stick " makes an admirable

weapon, as the terminal bend lies in the proper plane to make an

easy and effectiA^e blow. Thus laborers can pass from row to row
destroying all crawfish in sight. To be effective, the work must be

carried on day and night, whenever the crawfish appear on the

surface.

An important reason for collecting the crawfish, rather than

leaving them to rot where killed, is that when boiled, mixed with

meal, and allowed to dry they make an extremely valuable egg-

producing food for poultry. Indeed so valuable is this food that if

the supply of crawfish were not so dependent upon weather condi-

tions the preparation of this product might prove a profitable com-
mercial undertaking.

No doubt there are many poisons fatal to crawfish, but to insure

cheapness our experiments were mainly confined to carbon bisul-

phide, chloride of lime, and calcium carbide, named in the order of

their effectiveness. Chloride of lime has the advantage of being a lit-

tle less expensive.

Carbon bisulphide.—After many experiments it was found that

two or three drops of carbon bisulphide placed in a burrow and the

orifice immediately closed by pressure of the foot, kill the crawfish

in the course of a few hours. The fluid can be readily inserted in

the hole by using a long-nozzle oil can (commonly used by loco-

motive engineers) with an ajDerture small enough to allow the proper
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aiuouiit of tluid to es^'ajx' by siinple (lepre?.si<)ii. After a little prac-

tice a man tan pass rai)idly along the rows (lisiharging a few drops

of carbon bisulphide in each burrow and closing the orifice witli

his foot as he proceeds, thus covering a considerable area each day.

The cost of the carbon bisulphide is at the rate of 1 cent to 75 holes,

or from $1 to $1.50 per acre.

CHL()Rn)E OF LIME.—An ounce of a solution of chloride of lime (of

the strength of 1 pound to 8 gallons of water) was found suflicient

to kill the crawfish in their holes. A lO-quait sprinkling pot, fitted

with an oil-can nozzle, is convenient for distributing this solution.

Although the cost of enough chloride of lime to treat a certain area

is only about a third of that of carbon bisuljihide, the time required to

make the solution and haul it to the field practically offsets its cheap-

ness. Taking everything into consideration, therefore, chloride of

lime has little or no advantage over carbon bisulphide.

Calcium carbide.—Although calcium carbide is effective, its pres-

ent cost prohibits its use in large quantities. In small fields or where

few holes remain on the treated area it is useful on account of the

ease of application. It can be used only in burrows that are nearly

perpendicular, as otherwise it will not reach the w^ater which is

necessary for the development of the fatal gas.

Labor cost.—On account of the innumerable inhabited holes and

the care required in their treatment, the cost of labor, when extra

help is necessary, is far in excess of that for material. Inasmuch,

however, as the soil of the region infested by crawfish can not be

satisfactorily worked during wet weather, the workers, who are gen-

erally hired by the year, may profitably be employed in killing

crawfish in stormy weather. Thus the charge against labor would

be only nominal.

In conclusion it may be stated that the most practicable and eco-

nomical means of coping with the crawfish problem is to combine

poisoning with killing the crustaceans by mechanical means. During

rainy weather and at twilight in the spring after craw^fish become

active, the area to be planted with cotton or corn should be visited

frequently, and as many as possible of the craw^fish killed before

seeding time. After the majority have been secured the remaining

occupied burroAvs should be treated wuth poison, preferably carbon

bisulphide.
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INTRODUCTION.

For the purposes of this paper the corn belt will be considered as

inchidin<>- the States of Ohio, Indiana, Illinois, Iowa, Missouri, Kan-

sas, and Nebraska, together with the southern portions of Michigan,

AVisconsin, and Minnesota, the southeastern portion of South Dakota,

and the western half of Kentucky.

Within this area is produced two-thirds of all the corn grown in

the United States, or about 2,000.000,000 bushels annually. Statistics

of this department for the past 10 years show that on the average

corn in this area yields about 31 bushels, wheat 15 bushels, oats 28

bushels, and hay 1.4 tons per acre.

These yields are only about half what they ought to be. There

are many farmers within the corn-belt area on land no better natur-

ally than the average who, j^ear after year, are getting 50 to GO

bushels of corn, 25 to 30 bushels of wheat, 40 to 50 bushels of oats,

and 2 to 2^ tons of hay per acre, with but little increase in the cost

of production and with very satisfactory profits. These larger yields

are the results of better methods of farming.

COST AND PROFIT IN CORN GROAVING.

Since corn is the chief grain grown in the corn belt, it is presumed

that faiTners consider it the most profitable crop they can raise, and

this is undoubtedly true where the yields are large. Data secured

by the section of farm economics of this department show that it costs

about $14.03 per acre to grow a 60-bushel corn crop on land worth

$100 an acre. AVith cheaper land and low^er yields the cost would

be decreased.

The 10-year average yield of the corn-belt States is 30.9 bushels

\)QY acre, having an average farm value of 42.4 cents per bushel, or

$13.11 per acre. It is probably safe to say that with the farm price

of corn at 42.4 cents per bushel, the average for the past 10 years, and

with a yield of 30 bushels per acre, there is little, if any, profit in

325
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growing corn anywhere in the corn belt. The individual fafriner does

not have it within liis power to influence the price of corn for the

general market, but he can increase his yields by better methods of

farming.

llow much corn must be grown per acre to make it profitable? At

the average farm price of 42.4 cents per bushel the profits per acre

for increasing yields (assuming the cost per acre to be fixed at $14.03)

may be seen by examining the accompanying table.

Profit in cum growing ivith increasing yields.

Yield
in

bushels
per
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station of Xobraska records^ that in one investigation 'W fnrnicrs

i-cpoi'ted :iv('ra<jfo yields of l\4h bushels of eoin })er acTe on land be-

fore s(HMlin<i^ it to clover and alfalfa and i)H,'-2 busiiels per acre on the

sanii^ land after it was plowed uj) and again plantetl to corn.

CONTINUOUS CORN CULTURE.

AVhen the rich, black, prairie corn lands of the Central West were

first broken np it was believed that these were naturally inexhaustible

lands and would never wear out. So crop after crop of corn was
j)lanted on the same fields. There came a time, however, after 15

or 20 years, when the crop did not respond to cultivation; the yields

fell off, and lands that once produced GO to 70 bushels per acre an-

nually dropped to 25 or 30 bushels. Insects had greatly injured the

crops ; the land was " corn sick." In times of drought the corn

easily fired.

Bad practices had developed. The stalks, having little or no

commercial value, were left standing over winter for pasture and
were then broken down, raked into Avindrows, and burned. At first

the loss of this vegetable matter by burning was not noticeable, but

Avith the passing years the soil became more compact and less friable,

droughts were more injurious, and the soil baked harder and w^as

more difficult to handle.

This practice of stalk burning is still too prevalent in many sec-

tions of the corn belt. It is a vicious practice and should be aban-

doned. No farmer is so rich that he can afford to burn his corn-

stalks and thus rob the soil of this supply of vegetable matter, which
is the very first essential and foundation of good farming anywhere.

Continuous corn culture has no place in progressive farming. As
a temporary practice on rich virgin soils it is legitimate perhaps for

a few^ years while the farm is being paid for and some of the com-
forts are being accumulated about the home, but it is a shortsighted

policy for any other purpose and is suicidal on lands which have
been long under cultivation.

CORN IN ROTATION WITH OATS.

With decreasing and unprofitable yields resulting from continuous

corn culture came the oat crop as an alternating and improving crop.

For a time corn grown after oats gives increased yields, not very
large to be sure, but still better than corn in continuous culture, and
some of the older farmers in the corn belt have not yet passed beyond
this stage of farming. Oats add no plant food to the soil and are

quite generally an unprofitable crop. The fact that oats can be

seeded in the spring and the comparative ease with which the ground

1 Bulletin 122, Nebraska Agricultural Experiment Station.
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can he put in shape for them are the chief reasons for their use. Like

continuous corn culture, a rotation of corn and oats may be justifiable

as a temporary makeshift, but it has no place as such in a system of

permanently productive agriculture.

THREE-YEAR ROTATION : CORN, OATS, AND CLOVER.

On all the land throughout the corn belt there comes a time when
the yields from continuous corn culture, or of corn in rotation with

oats, fail to give satisfactory returns. (lood farmers then seed clover

with the oats and leave the land down in clover the year following

the oat crop. The clover sod is then plowed under and the land

planted to corn, thus nuiking a three-year rotation—corn one year,

oats one year, and clover one year.

The addition of clover to the rotation is a great step forward in

progressive and constructive agriculture. Its use not only adds one

year to the rotation, thus resting the land from corn that much longer,

but it actually enriches the soil by adding nitrogen, a valuable plant

food, and, what is probably fully as important, it makes available

large amounts of phosphorus and potash in the soil by the decay of

its roots and other residue. In the decay of this organic nuitter both

the soil and subsoil are also improved physically. In field tests ex-

tending over 29 years on the black corn lands of central Illinois, the

experiment station of that State ^ found that at the end of that time

corn grown continuously on the same land yielded 27 bushels per acre

as an average for the last three years of the test. Corn grown in

rotation with oats yielded 4G bushels per acre, while corn grown in

rotation with oats and clover yielded 58 bushels per acre without

the aid of either fertilizer or manure. These results are typical.

The growing of hay paves the way for a live-stock system of farm-

ing and a more equitable distribution of labor throughout the j^ear.

The objection to a three-year rotation like this is the fact that only

one-third of the farm is in corn each year. As previously shown,

however, there is likely to follow as great a net profit from this

one-third of the farm in corn, with its larger yields, after clover and

with the aid of farm manures made on the place, as there would
be on the whole farm put into corn without clover in the rotation.

In some of the newer sections of the corn belt, where the land is

still rich in humus and nitrogen, some grain farmers sow clover

seed Avith oats in the spring and then plow down the clover that

same fall, thus making a tw^o-year rotation of corn and oats, w^ith

cloA^er as a catch crop ; or two crops of corn and one crop of oats are

grown. As long as a good crop of clover can be secured this system

gives good results.

^ Bulletin 125, Ulinois Agricultural Eiperimcnt Station.
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FOrR-VKAK IJOTA riON : CORN. COKN, OATS, AM) CF^ONKR.

In a 1 hi'cc'-x ''.ir I'otatioii but oiic-lliird of the land is in coin. Since

corn is the chief ni(uicy crop, ovcm'v farnici" desires to ^row as niiicli

('orn as possible, consistcnl with <»()od farm practice. Instead, tliere-

fore, of ^r()\vin<j; but one corn crop after the clover (;rop. two crops

are grown and the rotation becomes corn, corn, oats, and clover.

This is a good rotation on good land and about JO per c<*nt more

!)rofita!)le than the three-year rotation |)reviously described. It is

successfully carried out on ])ractical]y all the ordinary ])rairie soils

of the corn belt, where there still is, for the most part, a large stock

of nitrogen and humus in the soil. To be successful over a period of

years this rotation requires that the cornstalks be left on the ground,

either as manure or cut uj), and that the oats, clover, and possibly a

jxirt of the corn be fed on the place and the manure returned to the

land. It should not be practiced on poor or run-down lands.

CORN IN ROTATION \V1TIT (T.OVER ONLY.

The fact that oats frequently fail to return a profit has led a few

farmers to omit them and run a rotation of corn and clover only.

Usually two corn crops follow one clover crop. This gives two-thirds

of the farm in corn each year. The objection to this plan is the fre-

quent failure to get a catch from seeding clover in the standing corn

at the last cultivation. When the ground is clean of weeds and firm,

but the topsoil loose and sufficient moisture present, a satisfactory

stand can generally be secured, but these conditions do not prevail

every year.

In case the clover thus seeded fails, the field can be disked and re-

seeded to clover alone the following spring. Heeding clover in this

ijianner is one of the surest ways to get a stand on land compara-

tively free from weeds, but on weedy land it is no more likely to suc-

ceed than if it were sown with oats.

This rotation of corn and clover is most likely to succeed on rich,

black, corn lands, where a catch of clover in standing corn is much
more certain than on the average upland clay soil. This method of

corn farmino- is successful onlv in the hands of the more careful and

resourceful farmers and is not to be recommended as a general

practice.

CORN IN ROTATION WITH WHEAT; (LOVER AS A CATCH CROP.

Corn in rotation with wheat alone is no more profitable and as cer-

tainly leads to decreased yields of both crops as does a rotation of

corn and oats, but on some of the richer soils in certain sections of

the corn belt where winter wheat thrives a two-vear rotation of corn
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and wheat, vvitli duver as a catcli crop in llie wlieat, has deveh){X'd,

which ^ives very satisfactory results. The vvlieat is seeded in the

fall and clover the following spring. After the wheat is cut the

<^lov'er conies on and makes a considerable late summer and fall

growth, which is plowed down for corn.

In tliis rotation the clover is not cut for hay, the entire growth
being turned under for green manure. In this system half the farm

is in corn and half in wheat each year, and, as long as a good crop

of clover can be secured to turn under, it is one of the most profitable

rotations for a grain farm where wheat does well. Should the

clover fail to catcli in the wheat it is still possible in the more south-

ern portions of the corn belt to sow a crop of cowpeas after the

wheat is harvested, to be turned under for corn the following spring.

By letting the clover stand one year, and cutting for hay or seed,

this two-year rotation becomes a three-year rotation, corn, wheat,

and clover. By seeding timothy in the fall and clover in the spring

and letting the grass stand an extra year for hay or pasture it be-

comes a four-year rotation. A two-year rotation of corn and wheat,

with clover as a catch crop, or a three-year rotation of corn, wheat,

and clover, or a four-year rotation of corn, wiieat, wheat, and clover,

is often adopted in sections where oats are unprofitable and the

farmer desires to omit them from the rotation.

In the four-year rotation of corn, wheat, wiieat, and clover the

clover may be seeded with the first crop of wheat, but since the corn

hind is pre})ared by disking for the crop the ground is likely to be

rough, and farmers prefer to seed with the second crop on the

smoother plowed soil. This is a popular rotation on soils specially

well adapted to wheat growing.

CORN IN ROTATION WITH OATS, WHEAT, AND CLOVER.

On lands in the corn belt not so well adapted to corn as the black

prairie soils the small grains play a more important role in the opera-

tions of the farm. One of the most popular rotations in such sec-

tions and the most satisfactory from the standpoint of labor distri-

bution is (1) corn, (2) oats, (3) wheat, and (4) clover and timothy

one or two years. This rotation is adapted to either grain or stock

farming, and where pasture is needed the clover and timothy may
l)e left down two years, cutting it for hay the first year and pas-

turing it the second year, thus making it a five-year rotation.

The principal products sold from the farm in this rotation are

Avheat, live stock, and live-stock products. As long as good clover

crops are secured and the manure of the farm is properly handled

and returned to the land, this system will permanently maintain

the humus and nitrogen content of the soil, particularly if legumi-
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nous catch crops, such as cowpcas or vetch, aic sown in the standing

corn at the hist cnllivalion.

In general farm |)rii('(i('e willi (liis rotation and willi most of the

rotations nott^l in tlie preceding |);iges in whicli clover is used,

timothy is nearly always sown, heing seeded in the l';ill in the

case of wheat or rye and mixed and seeded with the clover in the case

of spring-sowu grains. Too often, indeed, timothy (;onstitutes the

greater part of the mixture and fre(|uently it is made to rej)lace the

clover ahogether. It nuist he rememhered, however, that the timothy

adds no plant food to the soil, nor does it build up the land.

The weakest place in this rotation in many sections of the corn

belt is the oat crop. In many cases where farmers started this rota-

tion when oats were a profitable crop, they do not know just how to

got out of it noW' that the oats have become unprofitable. To meet

this difliculty the rotation described below has been adopted by many
farmers.

CORN IN ROTATION WITH COWPEAS OR SOY BEANS, WHEAT, AND CLOVER.

In the southern half of the corn belt, farmers generally consider

oats an unprofitable crop and grow them onl}^ because they fit so

well into the rotation as a crop to follow corn. Another reason

sometimes assigned for growing oats in the corn belt, even where un-

profitable, is in order to have the straw to use as bedding. Sometimes

oats are also srown under the belief that thev are essential as a nurse

crop for clover. As a matter of fact none of these reasons for grow-

ing oats is valid unless each year the crop can show a profit in itself.

In southern Indiana, southern Illinois, portions of Ohio, and

much of Missouri and Kansas either cowpeas or soy beans may
profitably be substituted for oats in the rotation. Both these crops

may be grown either for grain or hay, producing a quality of prod-

uct even superior to oats for feeding purposes. Both are legumes,

and therefore are superior to oats as crops for improving the land,

and both possess the still further advantage of making it unneces-

snry to plow the ground after them, as in the case of oats, for wheat.

Disking is preferable and can be effectually done when dry weather

A'ould make plowing impossible. Furthermore, both cowpeas and
soy beans can be grown successfully on poorer land and on land in a

poorer condition of tilth than can oats, and in themselves, either for

feed or hay, they will return a greater cash value than oats.

As to which is the more profitable, cowpeas or soy beans, that

matter has not been satisfactorily determined and will vary with
the locality.^ The soy beans will stand a little more frost and there-

fore can be safely grown a little farther north than cowpeas.

1 See Farmers' BuUetins 318, Cowpeas, and 372, Soy Beans. U. S. Dept. of Agriculture.
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Ueceiit tiekl observations have led to the belief that soy beans w ill

have by far the broader <reneral application and will thrive under a

greater variety of soil conditions than oowpeas. On the heavier

hinds along the central and north-central sections of Ohio, Indiana,

and Illinois soy beans arc l)cin<ji,- grown with greater success and

with greater })rotit than cowpeas. rinoughout these sections and

on the heavier corn lands cowpeas failed to give satisfactory results,

but where soy beans are properly grown, which includes a proper

inoculation of the soil at planting time, this crop may be very suc-

cessful. Without inoculation, soy beans are being grown with

marked success on some of the stronger soils. However, judging

from tlie past experiences of farmers over large areas, it is safer to

nse inoculation as a precaution against failure even on the best land.

The value of the soy-bean crop in the sections mentioned is being

realized more and more each year and it is rai)idly filling a very

important place in the rotation on the average farm. At present

the crop is principally used to supply feed for live stock, but with

llie prevailing i)rices of seed, farmers will doubtless gradually go

into seed, production, allowing the crop to fill the same place in the

rotation as at present.

AVith a four or five year rotation of (1) corn, (2) cowpeas or soy

beans, (3) Avheat, and (4) clover and timothy one year or more, the

land will be plowed but once in the rotation and that for the corn

crop. For the cowpeas or soy beans and for the wheat, disking the

ground will nsually be sufficient.

In sections where wheat is a more than usually important crop

it is often desirable to grow more than one crop in the rotation. For

this purpose the above rotation is sometimes modified as follows:

(1) Corn; (2) cowpeas or soy beans; (3) wheat, with cowpeas sown

as a catch crop immediately after the wheat is harveste^l and grown

either for hay or disked for Avheat; (4) wheat: and (5) clover and

timothy. Or wheat may follow^ corn immediately, with a catch crop

of cowpeas seeded on the wheat ground as soon as harvested. In

this case the rotation will be (1) corn, (2) wheat plus cowpeas, (3)

wheat, and (4) clover and timoth3^ Where clover does not grow-

satisfactorily the rotation might be (1) corn, (2) wheat with cow-

peas as a catch crop, and (3) wheat with cowpeas as a catch crop,

then back to corn again.

CORN IN ROTATION W^ITH ALFALFA.

Where alfalfa can be successfully grown, a combination of corn

and alfalfa makes about as satisfactory and profitable a rotation in

the corn belt from the standpoint of maintaining productiveness and

financial profit as it is possible to devise. After alfalfa, corn gives
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from ."^O to 50 por vvu\ lar<j:(M- yields tliuii jiflcr clover. AVith clover

about one-third of the iii(ro<j:en in (he plant is in the roots and two-

thirds in the jmrtion above ground, which is removed when the crop

is cut for hay; while with alfalfa about two-thirds of the nitrogen

in tlie ])lant is in \hv loots and only one-thiid in the portion above

ground. Owing to the fact that it usually takes a full year to get

alfalfa started and that it is not desirable to plow up the fields so

lon<r as jtochI vields are beinij obtained, the land is left much lon'rej-

in alfalfa than in the case of clover, and more corn crops are grown

befoi-e returning to alfalfa. A typical rotation is the following:

(1) Corn, (2) corn, (3) com manured, (4) small grain seeded with

alfalfa, and (5) alfalfa three to six years. On land where it is

diflicult to secure a stand of alfalfa wuth a nurse crop of small grain,

the snuill grain is omitted.*

In these two crops, corn and alfalfa, is realized more nearly than

in any other combination of crops yet grown in the corn belt the

maximum of grain and hay yields and of profits that can be secured

from an acre of land by ordinary methods of farming. \ATierever

a farmer can substitute alfalfa for clover and timothy in the rotation

without too great a cost, he will be able practically to double his

profit.

CORN IN ROTATION WITH RYE.

Rye is a very minor crop in the corn belt, constituting less than

1 per cent of the total grain grown. Nevertheless it has an impor-

tant place in some sections, particularly on the sandy and poorer

soils, w here it will often give a fair yield when wheat, oats, or barley

will return little. It is also regarded as a better crop to seed clover

with than any other of the grains, as it is less leafy and is sooner

harvested, thus giving better opportunity for the clover to grow.

One of the most popular rotations is (1) com, (2) rye, and (3)

clover, each one vear. Ivve, like wdieat, is seeded either in the stand-
7 * •^7 7

ing corn or after the com is removed in the fall, and the clover is

sow^n the following spring. Rye, of course, like all grains, responds

to better soils and on the richer lands of the corn belt is often used

as a substitute for oats in a rotation of corn, corn, rye, and clover.

CORN IN ROTATION WITH BARLEY.

Only in one State in the corn belt does barley amount to as much
as 1 per cent of the grain grown. In low^a, however, nearly 4 |:>er

vf^-w^ of the total grain crop is barley. Barley requires as good land

for its successful culture as oats. It occupies exactly the same place

in the rotation as oats, except in the case of winter barley, but is

^ For mothodf? of {rrowin^' alfalfa soo Fnrmors' Bulletin 3r!0, U. S. Dept. of Agriculture;

also Bulletin loS, Kansas Agricultural Exporimont Station.
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regarded as superior to oats as a nurse croj) for clover. In Iowa the

last 10-year average shows a little larger cash return per acre for

barley than for oats. Rotations of (I) corn, (2) barley, and (3)

clover, or (1) corn and (2) barley, with clover seeded in the barley

and plowed down the same fall for corn, and all the other combina-

tions mentioned in the {)receding pages with oats, may be success-

fully practiced with barley.

MISCELLANEOUS ROTATIONS.

With the preceding crops the number of possible rotations is limit-

less; only the most practical of these which may affect most farmers

have been touched upon. Local rotations where corn does not form

a part have been entirely omitted. A G-year rotation of (1) corn,

(2) corn, (3) oats, (4) corn, (5) oats, and (G) clover has been found

on a grain farm where but little hay was required. Farther south

a rotation of (1) corn, (2) corn, (3) cow^peas, (4) corn, (5) clover,

and (G) clover has been used on a hog farm, and while meeting the

needs of the hogs, bunched the labor too much in the spring. On
some large cattle farms a rotation of corn four or five years with

hay and pasture four or five years is successfully practiced.

PRINCIPI^S GOVERNING THE ESTABLISHMENT OF ROTATIONS.

Farmers adopt rotations because they desire (1) to get larger

yields and profits per acre; (2) to distribute their work more equita-

bly throughout the season; (3) to be more certain of an annual in-

come than is possible where a single crop is grown; (4) to maintain

the productiveness of the farm; and (5) to minimize the injury from

weeds, insect pests, and diseases that generally accompany a system

of one-crop farming. A systematic rotation whereby different

crops follow one another from year to year on each field of the farm

in orderly succession makes possible a more careful planning of the

year's work.

In planning a rotation it is necessary to keep in mind the income

it will bring, the needs of the land, the requirements of the stock kept

on the place, the effects of each crop on the yields of the succeeding

crops, and the profitable distribution of labor. There are three main

classes of crops to deal with in planning a rotation: (1) Small grain

crops, (2) hay crops, and (3) cultivated crops. Long experience has

taught that as a general proposition permanently productive and

profitable farming requires that these three classes of crops be sys-

tematically rotated with each other. This proposition holds true for

the corn belt.

In the rotations discussed, corn is the cultivated and cleaning crop

of the rotation, but the area of corn land that can be cultivated effi-
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cioiitly with the usual farm force is liiiiilcd. This makos desirable

the planting of some other crop, snch as wheat or oals, whieh can be

j)Ut in before corn is planted and re(iuires no cultivation. Wiien the

coi'n is laid by, the hai'vesl in<jf of the <j^rain can be^in.

Both the corn and (lie small <!;raln icdncc (be |)ro(bi('t iveness of the

land; therefore to otfset this a soil-eni'icliin^i^ crop, such as clover,

cowpeas, vetch, soy beans, oi' alfalfa, should be <:;i'o\vn.

LEGUMES IN THE ROTATION.

Kvery successful rotation revolves around some legume as a chief

soil enricher and conditioner. So far as known, history does not re-

cord a sin<]:le instance of any long-continued successful system of gen-

eral farming that has not included one or more legume crops. The

legume is the key to ever}^ rotation. The principal legume in the

greater part of the corn belt is red clover. In Kansas and Nebraska

it is alfalfa. AVhen clover winterkills, in order to meet the immediate

situation in the southern half of the corn belt, the field should be

disked or plowed and planted to cowpeas or soy beans. If too far

north for these, a mixture of Canada field peas and oats for hay or

grain in the proportion of 1 bushel of peas to 1 of oats may be

2)lanted. If red clover seeded in the spring fails to show a stand

at harvest time, the stubble should be thoroughly disked, reseeding

to clover and harrowincf it in. This should be done bv the middle of

August or before the first of- September if possible. The chances are

that the clover will make a fair growth that fall and live through

the winter. The importance and methods of securing stands of

clover in the corn-belt rotations are forcibly brought out by J. A.

Drake ^ in his circular on this subject. On all of the poorer com
lands cowpeas and soy beans should be used at the last cultivation of

the corn crop as a green manure and for pasture where stock are kept.

In the more northern sections, especially on sandy lands, hairy vetch

should be sown.

The use of alfalfa on the richer and better drained lands of the

corn belt is highly desirable, and to that end it is suggested that from
2 to 3 pounds of seed per acre be mixed each year with the clover and
timothy sown until all of the fields of the farm become inoculated and
this legume forms a large part, if not all, of the hay grown. It not

only increases the hay yield, but corn also yields more after alfalfa

than after clover.

FERTILIZERS IN CORN-BELT ROTATIONS.

A rotation of crops, even where clover is grown, is not sufficient in

itself to maintain the productiveness of the soil. After a while the

1 The Manaffomont of Clover in Corn-Belt Relations. Circular 111, Ohio Agricultural
Experiment Station.
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clover fails; then the whole system of farmin<^ fails. Clover is

hetififiiiin^ to fail on many of the corn-belt farms. So long as crop

yields are satisfactory the matter of commercial fertilizers may be

neglected. A good rotation with the judicious utilization of all the

farm manure is the first essential. AMien the yit'lds in such a sys-

tem begin to fail, then commercial fertilizers may be considered.

Rightly used as a supplement to a good rotation and to farm manures,

commercial fertilizers are profitable and their intelligent use advis-

able. Used without a thorough understanding of their nature and

the part they play in the growth of a crop, loss is as likely to result

as profit. Practically all the agricultural exi)eriment stations in the

corn-belt States have issued bulletins dealing with the use of ferti-

lizers for different crops, for which the reader should send.

SUMMARY.

(1) Average corn yields return little or no profit.

(2) Continuous corn culture, or corn in rotation with oats, barley,

timothy, wheat, or other exhausting crops, is justifiable only as a

temporary expedient, like getting out of debt. Such a cropping

system leads rapidly to decreased yields and a run-down farm.

(8) The addition of clover, alfalfa, or other legume, to the rota-

tion is a long step forward in progressive, profitable, and permanent

agriculture. It is the first step necessary in building up the farm

and in maintaining increased yields. •

(4) A rotation of crops alone, even when clover is included, will

not maintain yields permanently. After a while the clover fails.

With it the whole system fails.

(5) Barnyard manure is one of the best fertilizers to use in keep-

ing up yields j^ermanently. In addition, some soils require that lime

and phosphorus, or potash, or all three, be added to secure the highest

thrift of the clover crop and the greatest yields of corn.

(6) Legumes, live stock, and fertilizers, stated in the present order

of importance in the corn belt, are the essential features which enter

into a system of farming that will keep the soil permanently produc-

tive and return maximum yields.



THE WINDS OF THE UNITED STATES AND THEIR
ECONOMIC USES.

liy P. C. Day,

Cliitidtithxjist ami Chief of Division, United States Weather Bureau.

SOURCE OF DATA.

At each of the i)riiicipal telegraphic reporting stations of the

Weather Bureau in the United States there is maintained, by use of

the most approved ai)paratus, a continuous record of the velocity and
direction of the wind. These records at many of the stations extend

back to the establishment of the Government weather-reporting serv-

ice in 1871, thus furnishing continiious records of w^nd velocity for

the past 40 years.

The total number of stations at which a continuous record of wind
movement is now maintained by the Weather Bureau is about 200,

which, with others that have been in operation during portions of the

above period, but discontinued for various reasons, makes it possible

to obtain fairly good records of the hourly, dailv, monthly, or annual

values of the wind movement at about 300 different points well dis-

tributed over the United States, and embracing every character of

exposure from near the level of the sea to the tops of some of the

highest mountains.

Probably in no other country of the world has there been accumu-
lated such a wealth of data from wliich to deduce important informa-

tion as to the character of the winds, their peculiar distribution, and
their variations over such a large area as is now available from the

records of the U. S. Weather Bureau.

Despite the fact that many of the data so collected have been

printed both monthly and yearly in the various Weather Bureau
publications, no extensive compilation of these individual values into

harmonious totals, averages, etc., has been published in convenient

form for ready reference by those interested in the study of the

winds, either in scientific investigations or in the practical application

of their energy to usefully serve our every-day needs.

DISCUSSION OF AVAILABLE DATA.

Tn any discussion of the winds, their force, or direction, it ic of

first importance that the elevation of the registering instrument

20139°—VBK 1011 22 337



338 Yearbook of the department op agriculture.

abov^e the ground during the period of observation \>r known, as

also the details of the local environments.

On account of the commercial demands for prompt information

regarding weather conditions, it is generally necessary to locate

Weather Bureau offices, including the instrumental equipment, at

points in close contact with the great business centei*s, often in th»'

very heart of the larger cities, where the ere(;tion of new and taller

buildings in the immediate vicinity, which interfere with the proper

exposure, requires frequent changes in the elevation of the instru-

ments.

As a result of these changes in elevation and environment, the

compilation of average values of the wind movement or direction is

attended with much difficulty w^hen attempt is made to reduce the

observed data to some standard elevation and exposure for all

stations.

The accompanying charts (Pis. XXTTT to XXTX), showing the

average hourly velocities of the wind and its direction throughout the

various portions of the country and for special months of the year

and hours of the day, with diagrams indicating the daily march of

the winds and their variations at dift'erent levels, present a graphic

summary of some of the more important features of a paper on the

winds of the United States which the writer is now preparing for

publication as one of the series of bulletins issued by the Weather

Bureau.

The limits of this article will not admit of the publication of

detailed tables or of any extended discussion of the local features

that a close study of the individual tables may disclose, and only

a few of the more important details will therefore be touched upon

in this brief review.

The data from which the charts were prepared are based mainly

upon records for the 20-year period, 1891 to 1910, inclusive, that

period of time being considered sufficient to establish a satisfactory

average, and are therefore comparable as to the period of time cov-

ered, and they are also presented in the local standard of time in

use at the several stations.

As the variations in elevation at the different stations are such

that a chart showing the average velocities without regard to the

elevation of the instruments above ground would be without value,

an attempt has been made to correct the recorded velocities at each

station to the velocity it is estimated the wind would have attained

at a uniform elevation of about 100 feet above the earth's surface.

CHANGES IN VELOCITY DUE TO ELEVATION.

Observations of the wind velocity at various elevations above the

ground show that near the earth's surface the velocity increases
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rapidly with iiKTeasin<i: eleviilion. In the vicinity of the SalUm

Sea, Cal., observations of the wind velocity for various elevations

made in connection with certain evaporation investi<^ations showed

th:it from the earth's surface to an elevation of 10 feet the increase

in tlie averai^e hourly velocity was at the rate of al>out 17 miles per

100 feet, from 10 to 20 feet the increase was at the rate of about 10

miles per 100 feet, and from 20 to 40 feet the rate of increase dimin-

ished to about 7 miles j)er 100 feet, while from observations made at

the top of the Kill'el 'I'ower, at Paris, the ratx^ of increase from an

elevation of about 70 feet above the earth's surface to the top of the

tower, 1,000 feet, averaged about l.G miles per 100 feet.

A comparison of the wind velocities at a number of the stations

of the Weather Bureau where changes in elevation have been made,

both before and after removal, with the records from near-by stations

whose elevations have remained unchanged, together with data from

a few stations where at time of removal comparative records were

made for short periods at both exposures, indicates that from about

50 feet to 100 feet elevation the hourly rate of increase averages

about 3 miles per 100 feet, and from 100 to 200 feet the average

increase in velocity has been estimated as at the rate of 2 miles per

100 feet. It is probably true that near large bodies of water and

over the level prairies the rate of increase in wind velocity at the

lower elevations is much less than for corresponding changes over

the broken, hilly, and wooded parts of the country, but at the present

time it is not feasible to attempt to differentiate between these ex-

posures. In preparing the accompanying charts the records of wind
velocity at the various stations in the United States have therefore

been corrected to a common elevation of 100 feet above the ground

by applying a positive correction to the observed average hourly

velocity at the rate of 3 miles per 100 feet at all stations where the

wind instruments are exposed at from 50 to 100 feet elevation, and

a negative correction at the rate of 2 miles per 100 feet at stations

with elevations greater than 100 feet. At but few of the stations

is the elevation less than 50 feet, and likewise but a small number
have elevations exceeding 200 feet.

In view of the fact that in the large cities the expanse of build-

ings acts in the same manner as the earth's surface in retarding the

progress of the winds, thereby raising the general surface to the

average level of the roofs of the buildings, it is deemed necessary

to make some allowance for that condition. Therefore, in the

largest cities, 500,000 population or over, it is estimated this factor

is equivalent to 50 feet elevation, and in cities from 100,000 to

500.000 population it is estimated at 25 feet, and a corresponding

correction has been applied to the records.
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It must l)e iiiiclei-stooil, of course, that all these corrections are

hii'^ely estimates, and a ck)ser study of the (juestion may show that

for certain stations or areas tlie corrections are in error, since it is

well known that the wind velocity is greatly influenced by local

topo^i^raphy, such as the trend of the mountains and the (configu-

ration of tlie hind and water areas, giving rise to currents of widely

ditl'erent velocities at even near-by points, or modifying materially

the rate of increase with elevation, and it is recognized that these

conditions should be considered as far as practicable in reducing

the discordant values to a comparable basis.

HOURLY VELOCITIKS.

A glance at Plate XXIII. ''Average hourly wind velocities," clearly

shows the ellects of elevation, of proximity to large bodies of water,

and of the open, level plains in the increased wind movement.

Along the Atlantic coast the alternating land and sea breezes carry

the average velocity for the entire year beyond 10 miles per hour,

and for exposed points and for certain months of the year the wind

attains average velocities as high as 10 and 18 miles per hour. Simi-

lar conditions prevail along the Great Lakes, where, near the shore

line, the average velocities rise to 10 and 12 or more mile.s per

hour. Likewise, along the Gulf coast the wind attains considerable

average velocity.

On the Pacific coast the sea breezes are usually quite moderate

from central California southward, the average velocity at San
Diego being less than 6 miles per hour. On the middle and north

Pacific coast, however, extremely high winds prevail at times, and

at some of the headlands along the immediate coast of central Cali-

fornia the average velocity of the Avind exceeds that registered at

the summit of Pikes Peak, Colo., at an elevation of more than 14,000

feet above sea level.

hu;h winds on the middli: pacific coast.

At Point Reyes, Cal., a small peninsula jutting into the Pacific

Ocean a shoi-t distance north of the Golden Gate, the average

annual velocity of the wind at an elevation slightly exceeding 500

feet above sea level and less than 50 feet above the ground reaches

20 miles per hour, and during some months of the year the average

velocity is more than 25 miles per hour.

Among some of the remarkable winds that have occurred at that

point may be mentioned the storm period of May 15 to 20, inclusive,

1902, during the entire G days of which the average wind velocity ex-

ceeded 50 miles per hour, and for a period of 24 consecutive hours

it blew at the rate of nearly 80 miles per hour, with a maximum
velocity for a 5-minute period of 110 miles and an extreme velocity



THE WINDS AND THEIR ECONOMIC USES. 341

at the rate of 120 miles piM* lioiir. T/ikewise, during May, 190)>, (lie

velocity av(M-a<j:(Ml more (ban >)0 miles pel* hour for J) consecutive

days—May 11 to 'Jii. incliisiv<'.

WINDS OK THK (illKAT I'LAINH.

Over the (Ireat Plains retjion from the Dakotas to Texas the

:i\era.u(^ wind velocities approach those ne.ir tlie seashore, ranf^in^

from nearly 12 miles per hour in North Dakota to more than 15 miles

in the Panhandle of Texas. The wind movement in the above region

is hi<i:hest as a rule in April and lowest dnrin<i^ midsummer, the

average velocity for April exceeding that for July by from 25 to

nearly 50 per cent.

WINDS IN MOUNTAIN REGIONS.

In the protected valleys of the Appalachian Mountain region the

winds are usually light, generally less than 8 miles per hour, but

at exposed points, especially in the northern portions, the velocities

are much higher: indeed, the highest wind velocities in the United

States are probably registered at the top of Mount Washington,

N. H., elevation about 6,300 feet, where even during the summer
months the average hourly velocity exceeds 25 miles, and in winter,

under the influence of the cyclonic circulation, due to its loca-

tion in the path of nearly all the storm tracks that cross the United

States, the average velocity rises above 30 miles per hour. These

high velocities do not j^revail throughout the entire elevated por-

tions of the Appalachian Mountain region, however, but diminish

rapidly toward the south. At Mount Weather, Va., elevation slightly

more than 1,700 feet, the average velocity in January is 18.3 miles

per hour, and in July it is but 11.7 miles; while at Mount Mitchell,

N. C, elevation 6,700 feet, about 400 feet higher than Mount Wash-
ington, the average velocity during the summer months appears to

be but slightly more than 10 miles per hour. Likewise, in the moun-
tain and plateau districts of the West the wind velocities at the less-

exposed points are quite low, while at the extreme elevations the

velocities are not so high as at Mount Washington, and are but

slightly higher than those near the sea level at exposed points on

the middle and north Pacific coast. The average velocity for the

year on Pikes Peak, Colo., elevation 14,134 feet, is but 22.2 miles per

hour, falling to an average of 13.5 miles in July and rising to 27.1

miles in March.

DAILY MARCH OF THE WIND.

The average daily march of the wind near the earth's surface for

each hour of the day and each month of the year is shown for two
representative stations, one on the eastern seacoast and the other in
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the middle Plains region. (See figs. 9 and 10.) In both ca.ses the

action of the sun's heat in accelerating the wind movement is graphi-

cally sliown, the wind rising regularly with the increased power of

the sun's advancing heat and falling with the lessening eflfeot of its

declining rays. Near the eailh's surface the average increase in

wind movement during the daylight houi*s, over those of the niglit

time, ranges very generally from ''20 to 40 per cent, and in excep-

tional cases the inci-ease is 50 per cent or more above the average

AM. NOON. P.M.123456789 10 » 12 1 23456789 10 II 12
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llanipshire; Mount Mitchell, North Carolina; and Mount Tamalpais,

California. At Mount Mitchell the velocity at noon is l)ut sli^^htly

more than 50 i)er cent of the nii<liii<i;ht Nclocity, and at. Mount Tainal-

puis simUar conditions exist, while at l*ikes Peak and Mount Wash-
ington tlie midday winds are from 75 to 85 per cent of their velocity

at midnight.
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of the (Jreat Plains ret^ion and above 15 in the Panliandle of Texas,

the western portions of Okhihonia, and in [)arts of North Dakota.

Alone: the shores of the (ireat Lakes it is above 10 miles and exceeds

V2 miles per hour at exposed points, while at points on the Atlantic

and Pacific coasts the aveni*^e velocity is in excess of 1(> miles per

hour.

In the protecteil valleys of the Appalachian Mountain region and

in the interior of the Gulf States the average velocity is somewhat

less than 10 miles, and similar velocities appear on the south Pacific

coast and in the protected valleys of the western mountain and

plateau districts.

EXTREME DAY AND NKiUT VELOCITIES.

Plates XXV and XXVI show the average velocity at 3 p. m. and at

a. m., respectively, local time, these being the approximate hours of

nuiximum and minimum wind movement. The marked ditlerence

in the velocities shown on these charts is apparent when the areas

above and below an average of 10 miles is considered; in fact the

increase of the winds near midday over those near sunrise averages

generally more than 50 per cent of the lower velocity, but ranges

from more than 100 per cent down, depending upon the location of

the station and its environments. Along the immediate Atlantic

coast this increase is quite small, ranging from 10 to 20 per cent,

and it is likewise low on the lower lakes and to a less extent on

the upper lakes and on the Gulf coast. On the Pacific coast it

ranges from 151 per cent at San Diego to —3 per cent on the extreme

northwest coast of Washington, with marked variations on the mid-

dle Pacific coast. At San Francisco, Cal., the average velocity at

3 p. m. exceeds that at G a. m. by 146 per cent, while at Point Reyes

the 3 p. m. velocity is 5 per cent less than that at 6 a. m. The in-

creased velocity of the early afternoon winds over those of the

early morning is most pronounced in the regions of light wands.

In the protected valleys of the Appalachian and Rocky Mountain

regions this increase ranges from 75 to more than 100 per cent, while

over the Great Plains, wliere. generally, high average velocities pre-

vail, the increase is much less, generally from 30 to 50 per cent.

CHARACTERISTIC WINDS.

The geographical location of the United States is such that the greater

part of its territory lies within the path of the general w^esterly winds

common to its latitudes, and but for the obstructions offered by the

mountain ranges, hills, etc., the influence of the large bodies of water,

and the variations of atmospheric pressure due to the movements of

cyclonic and anticyclonic storms, the surface winds would exhibit a

general movement from some westerly point, save over the extreme
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southern portions, wlioro the northejist tnide winds provnil jit cer-

tain periods of the year. On account of these interferences with the

«i:('?ieral drift of the atmosphere, then* are dcvcdoped systems of

winds more or less persistent as to seasonal (K'currence and ^eo^ra[)hic

limits.

Tlie dillVi-ent rates at which the land and water surfaces absorb

and h)s(> the smi's heat cause, near the shore line (d' lar<((' bod,ies

of water, tlie well-known land and sea breezes, and we have these

reversals ol' wind movement in the immediate vicinity of the sev-

eral coasts and in the lake region. The prevailing trend of the

wind along the coasts is, however, from some west<}rly point, except

along the Gulf and south Atlantic coasts, where the effect of the

trades begins to be felt, and the trend is from the south and east.

In the northern Plains region and upper Mississippi Valley west to

north winds prevail, penetrating well into the middle plains and
middle Mississippi Valley during the colder months of the year, but

receding far to the northward during the summer months.

In the west Gulf and southern Plains regions southerly winds pre-

dominate, their sphere of influence, however, extending far to the

northward and northeastward with the advance of the warm season

;

in fact, by midsummer they prevail throughout the entire coimtry

east of the Rocky Mountains, save for small areas from the northern

mountains eastward to the Great Lakes, where they continue from
the west or northwest. With the return, of winter they recede to

the southward, and by January their sphere of influence is largely

limited to the southern Plains region and portions of the Ohio Valley.

On the Pacific coast, save for the rather slight land and sea breezes,

the winds are normally from some westerly point, while in the moun-
tain regions the winds, though generally from some westerly point,

are nevertheless greatly modified by local environment.

SPECIAL WINDS.

In addition to these more or less permanent winds there are others

uncertain as to occurrence but possessing such marked features as to

have assigned to them names which are supposed to denote something
of their character.

Among these may be mentioned the " blizzard," an occasional win-
ter visitor to the northwest region, intensely cold and of high
velocity, sweeping suddenly from the northward over the Great
Plains and upper Mississippi Valley, and in exceptional cases ex-

tending far to the southward and eastward, sometimes lasting for

several days, in other cases of short duration only. These storms

are frequently accompanied by snow and sleet, and the frozen ice

crystals, driven by the fierce strength of the wind, together with the
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aceompanyinp; severe cold, force iiuiii and beast to quickly seek shelter

or face probable death.

Directly opposed to this terror of the Northwest is the " chinook,"

a warm and generally dry wind, peculiar to mountain regions, but in

this country applied to certain winds of winter that occasionally

occur in the northern Rocky Mountain and other northern regions,

their influence at times extending far into the surrounding plains.

A.M. NOON. P.M.
1 2 3 4 5 6 7 8 9 10 II 12 1 2 3 4 5 6 7 8 9. 10 II 12
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sholter, to secure food tiiul obtain rest from their figlit ac^tiinst the

cohl. Were i( nol for the oceasioiuil occurrence of these warm winds

animal life could not survive the severe winters of that region witli-

out special protection and an adecpiate supply of stored food.

Over the southern Plains rej^ion and sometimes extending into the

middle Plains States, occasional '' hot winds" occur during the

warmer months of the year, blowing generally from the southwest

with considerable foi*co, and in extreriie cases they have been de-

scribed as similar to a blast from a hot furnace, absorbing the

moisture from the soil and literally drying vegetation as it stands

in the fields. Immense damage may be caused in a few hours by

these winds at critical periods of crop growth and development, and

if continued over several days, as sometimes happens, the suffering

to human and animal life from the abnormally heated atmosphere

may be intense, and the damage to crops so widespread as to consti-

tute a National calamity. A similar dry, hot wind, the " Santa

Ana," occurs at intervals in portions of California, blow^ing from

the north, however, and occasionally causing much damage to

vegetation.

ECONOMIC USE OF THE WIND.

Space in this paper will not permit of showing all the uses to

which the winds may be put economically to serve the needs of man,

but it is hoped the accompanying charts will furnish the means
whereby those seeking information as to the possibilities of utilizing

their force as a cheap source of power may have before them some

of the more important details as to the average rate of motion in

the different portions of the country, the time during which certain

velocities may be maintained, their prevailing directions, etc.

Air in motion is a vehicle of energy whose power depends upon
its rate of movement. It has been a potent agent in the work of

leveling the mountains and filling the valleys of the earth by sweep-

ing from the one to the other the loose fragments of rock disin-

tegrated by the action of the elements, and great areas of the earth's

surface have been covered to varying depths by this action. It trans-

ports the moisture from the sea to the land, watering the earth and
forming the rivers. It scatters the seeds of plants and trees far and
wide, and thus fosters the distribution of vegetable life.

In our own country the westerly winds, laden with moisture evap-

orated from the wide expanse of the Pacific, deposit their load

largely on the sides of the Sierra Nevada and Rocky Mountains

and their outlying ranges. Much of this moisture falls as snow
and the winds sweep and pack it into the depressions, where it

lies till late in summer, furnishing a supply of water to feed the

streams and reservoirs used to irrigate the large areas of orchard
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ami *i^arden in tlie valleys Ix'low. Kast ol* ilie mountains the south-

tnly wiiuls of the spring and summer transport the moisture evap-

orated from the Gulf of Mexico to the Great PlaiiLS and Mississippi

Valley regions, where, in the form of rain, it waters the great cereal

and trrass producing areas. Likewise the valleys and hills of the

eastern districts are watered in turn by the moisture-laden winds

from the Great Lakes, the (iulf, and the Atlantic.

Man has made use of this force to a greater or less extent from

the earliest periods of history by harnessing it to perform useful

w ork. The development of a knowledge of its power may be observed

by comparing the rude sail raised by primitive man to assist him in

propelling his dugout across a small stream or from island to island

with the full-rigged ship of the present day, as she proudly moves
from some great harbor, laden with a mighty cargo, to cross the

Avidest ocean. Likewise may we compare the cumbrous w^ooden wind-

mills of the earlier settlers of our own country with the powerful

steel mills of the present day.

The uncertainty of continuous or sufficient wind movement when
urgently needed has always militated against a more extensive use

of this natural source of power in labor-saving devices, but there

is much work that can be economically performed by the wind had

we a better knowledge of the regions where its force and constancy

are such as to warrant the development of its power.

While the windmill as a power producer appears to be in suc-

cessful operation in nearly all parts of the country, there are certain

sections where the avera«:e wind velocity near the earth's surface is

so low that only the very lightest character of w^ork can be accom-

plished, and during much of the time no w^ork at all is possible.

On the other hand, there are large areas w^here its strength is such

that mills may be relied upon to furnish power of large volume

and w4th considerable constancy.

LOCALrriES FAVORABLE FOP. SUCCESSFUL USE OF WINDMILLS.

The greatest field at the present for the successful use of the wind-

mill as a power producer must be found upon the farms and in the

smaller communities farthest removed from other sources of cheap

power producers, and with the increasing cost of wood and coal

the use of the windmill as a producer of heat, light, and power must

ever increase.

A study of the several charts of average wind velocity discloses

many regions where the movement, during the working hours of the

day, or in some cases for the entire day, is sufficient to insure the

generation for much of the time of sufficient power to perform many
of the lighter forms of work on the farm or in the household, and

thereby warrant the expense of installing the necessary apparatus.
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In (lio Great Plains region of the West, where the lack of rainfall,

even nnder the most favorable conditions of im|)rove(l tilla<i^e, the

conservation of the soil moisture, and the <^rowin^ of drought-resist-

ant crops renders ^eneial farming: operations somewhat hazardous,

it is essential (liat simill areas at least shall \)v made practically

immune from dr()u<2:ht hy the practice of iriifralion. Water may be

found at no «2:reat depth from the surface in nearly all these

reirions, and the installation of a small pumpin<2: plant operated by

wind power will enable the small or large farmer, at little cost, to

inipite a few acres of garden or orchard, thus assuring himself

against a total failure of foodstuffs in years of extreme drought.

In fact, there are but few portions of the country where intensive

farming is practiced that a small irrigating plant maintained by

wind ])ower would not at critical periods, when from lack of moisture

inunense damage might occur, prove a valuable adjunct to the

more extensive field operations. Along nearly the entire coast line

of the country, at the higher elevations in the mountain districts,

and over much of the great prairie regions of the country the velocity

of the wind during some portion of the day is nearly always such

as to produce power sufficient for the lighter forms of work.

DEVICES FOR OBTAINING ELECTRICAL ENERGY FROM WIND POWER.

One of the most promising fields, however, for the future successful

development of power from the use of the windmill lies in the possi-

bilities of successfully generating and storing electrical energy, which

may be used later for the heating and lighting of countiT or suburban

homes, charging electrical motor cars, working agricultural machin-

ery, cooking and other household work, and pumping water for irriga-

tion purposes. Electric turbines of this character are now in success-

ful operation, especially in England, and there is evidently a wide field

of usefulness open to them in this country, especially in view of

the fact that it is probably feasible to connect a number of mills to a

single storage battery, thereby greatly increasing its power capacity,

and at the same time it is possible to store up the energy generated

during periods of abundant j)ower for use during intervals of lack

of wind.

Other devices for the development of electric power from the winds

provide that, in order to insure the delivery of a certain amount of

energy constantly, the windmill shall be supplemented by a combus-

tion-driven engine, the principle being that when the wund is suffi-

ciently strong the electrical generator will be driven by that power

alone; when the velocity falls to a point insufficient to cause the

generator to deliver the output required, the engine is automatically

started and continues to drive the generator until the wind velocity



350 YEARBOOK OF THE DEPARTMENT OF AORICULTURE.

has again reache^l a point where it can deliver the recjuired power,

when the combustion en<^ine is automatically cut out and shut down.

The accompanying charts should prove valuable in showing the

portions of the country where such outfits might l>e economically

and successfully installed.

THE WINDS AND AVIATION.

One of the greatest iLses of the wind in the past has been in the

navigation of the seas, but water is not man's natural element, and

after ages of effort it is now apparent that the navigation of the air,

man's natural element, is assured.

The information shown on the charts herewith relative to the wind

velocities and directions near the earth's surface should be of interest

to aviators, especially as to the ])eriods of the day when the air is

least disturbed by ascending or descending currents.

The effect of the increasing heat of the sun as the day advances

is to warm up tlie earth's surface and the layers of air resting tliereon.

As heated air expands and therefore becomes lighter it rises, and

there are set up during the hours of sunshine ascending currents

which rise in height proportional to the degree of heating. In the

summer time the height to which these currents ascend may be indi-

cated by the tops of the cumulus clouds \vhicli are formed by the

condensation of the moisture in the surface air, which, as it rises to

the higher elevations, cools sufficiently by expansion to form clouds.

With the approach of night the earth cools rapidly and likewise the

layers of air resting thereon. This cooling causes contraction, and

as air from above descends to fill the space there results a general

descending movement of the atmosphere during the night houi*s.

This night motion is not so pronounced, however, as the ascending

day currents, and the vertical stability of the air is greatest during

the coolest part of the day.

It is especially important that aviators should escape these ascend-

ing and descending currents as far as possible. This can be accom-

plished in a measure by rising to the higher elevations during the

heated portions of the day, while during the early morning and late

afternoon hours it is feasible to fly much nearer the earth's surface.

The accompanying charts of average wind velocity and prevailing

direction should prove valuable in selecting localities best suited for

experimental work in aviation.
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INTRODUCTION.

Success in dry-land agriculture—crop production without irriga-

tion in regions of limited rainfall—depends largely upon two factors:

(1) Maintenance of the largest possible supply of soil moisture and

(2) growing crop plants which can adjust themselves to the occur-

rence of drought. Such plants may be obtained by introduction

from other countries having a similar climate or they may be de-

veloped by plant-breeding methods. As a rule a combination of the

two measures is necessary, since it rarely happens that an introduced

variety is so well adapted to conditions in its new home that it can

not be further adjusted by selection. Both lines of work can be

carried on more effectively if we know just what habits of growth

and what peculiarities of structure adapt plants to dry-land condi-

tions. To point out some of these adaptations is the purpose of this

paper.
WHAT IS MEANT BY THE TERM " DROUGHT."

The word " drought " is usually taken to mean " dry weather,"

but when used in connection with plant life it requires further defini-

tion. Even when no rain falls and the air is excessively hot and dry,

few, if any, crop plants are likely to suffer from drought if the soil

is kept supplied with water by irrigation. From an agricultural

point of view drought may be defined as a deficiency of soil moisture,

usually accompanied by atmospheric conditions favorable to a high

rate of evaporation. Dry-land farming is practiced in regions where

drought is frequent but not continual, hence where the supply of

soil moisture is alternately abundant and scanty. Crop plants are

therefore required which can adjust themselves to such alternations.

WATER AS A FACTOR IN PLANT GROW^TH.^

Before we can discuss intelligently the means by which plants

succeed in localities where drought occurs, we must have a clear

conception of the relations of water to plant life in general. Every

^ This subject has been treated more fully in a paper by B. T. Galloway and A. F.

Woods, entitled " Water as a Factor in the Growth of Plants," in the Yearbook, U. S.

Dept. of Agriculture, for 1894, pp. 165-176.
351
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portion of the plant body consists in large part of water. It is also

the nieiliuni by which certain inclisi)ensable mineral substances are

conveyed in solution from the soil to the organs where they are

utilized.

ABSORPTION.

The more highly organized plants, including all crop plants, obtain

from the soil by means of their roots the water upon which their life

and growth depend. It is taken up by the absorbing cells near the

tips of the young and active roots, passes into the systc^m of fine

tubes or vessels which occupies the center of each root, and ascends

through these into corresponding vessels in the stem, by means of

which it is conveyed into the leaves.

For each type of soil there is a definite limit of moisture content,

below which water can not be absorbed by plants in sufficient quan-

tity to permit continued growth. This limit varies with the mois-

ture-holding capacity of the soil, being high in clay and low in

sand. When it is reached, the plants wilt and remain wilted unless

the soil receives additional moisture. Hence, this limiting moisture

content, which is expressed as a percentage of the dry weight of the

soil, has received the designation '' w^ilting coefficient."

It is commonly believed that some plants are better able than others

to extract Avater from a relatively dry soil. It would seem almost

self-evident that the plants Avhich thrive best in regions where drought

occurs must be able to lower the water content of the soil to a point

far below^ that at which the roots of ordinary plants cease to take up

moisture. Nevertheless, experiments ^ with numerous plants have

shown that there is little difference in this regard, wilting in all cases

taking place at practically the same limit of moisture content in a

given soil. This is true not only of crop plants but of such extreme

forms as the cacti of the deserts and the ferns of moist tropical

forests.
TRANSPIRATION.

^luch more Avater is taken up by the roots and conveyed to the

leaves than is required in the foi*mation of plant substance. The
excess escapes in the form of vapor, mostly through the stomata,

minute openings in the skin or epidermis of the leaves and stems.

The stomata are so constructed that their pores may be opened or

closed according to conditions inside and outside the plant. The
process by which water passes from the plant into the surrounding

air is termed '' transpiration." Generally speaking, atmospheric con-

ditions w^hich increase evaporation from a free-Avater surface are also

favorable to a high rate of transpiration.

1 Brings, L. J., and Shantz, 11. L. Tbe Wilting Coofficient for Different Plants and
Its Indirect Determination. Bulletin 230, Bureau of Plant Industry, 1912.
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DinVreiit K])e('i('.s juid varieties of pliiiils diflci* greatly in the

activity of their transpiration. In re<i;i()ns of ainpkt rainfall and in

arid iTijions where irri<ra(in^ water is available these difrerences are

of relatively small a<rricultural importance, since there is usually

moisture suilicient for the needs of the most wasteful plants. But

where severe drou<i;ht is of frecjuent occurrence, ability to control

transpiration is an important factor in successful plant growth.

WATKR UKQUIUEMKNT.

The degree to which a plant is economical in its use of water is

expressed in its water requirement, or the total quantity of water

which it expends in producing a pound of dry matter. Water re-

quirement can not readily be determined in the field, but a method

has been devised for measuring it under such conditions that the

relative efficiency of different species and varieties can be accurately

determined.

The two essential features of this method are (1) growing the

plants in large vessels with* a volume of soil sufficient to permit the

plants to behave normally and to mature a crop and (2) sealing the

surface of the soil so as to prevent direct evaporation, thus avoiding

loss of water except through the plants themselves. Conditions as to

temperature and atmospheric moisture are the same as in the field.

Provision is made for supplying daily or at frequent intervals the

water lost by transpiration, a careful record being kept of the total

quantity added during the course of the experiment. Knowing the

quantity of water present in the soil at the outset and at the con-

clusion of the experiment and the total quantity added during its

progress, it is a simple matter to calculate the total quantity ex-

pended by the plants. The total weight of dry matter produced is

ascertained by weighing the plants as soon as they are harvested and
thoroughly dried. With these data in hand the quantity of water

which has been used in producing a pound of dry substance can be

readil}^ calculated.

Experience has shown that with proper care a great variety of

crop plants can be made to grow thriftil}^ and to yield large quan-

tities of straw and of seed under these experimental conditions.

Hence, there is every reason to believe that the comparative water

requirements of different crop plants may be accurately determined

under any given climatic conditions and that we may safely infer

from tlie results what species and varieties are most economical in

the use of water. Other things being equal, the best plants for dry-

land agriculture are those which produce the greatest weight of dry

matter in proi)ortion to the quantity of water transpired.

20139°—YDK 1011 23
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MEANS BY Wmni PLANTS SUCCEED UNDER DRY-LAND CONDITIONS.

The term ''drought resistant" is usually applied to all plants

which can grow without irrigation in regions wliere the soil is fre-

quently deficient in moisture. Yet, as a matter of fact, many of

these plants do not " resist " drought in any strict sense of the term.

It is more correct to say that successful plant growth under the

conditions mentioned depends upon ability either to endure, to evade,

or to escape drought.^

ADAPTATIONS FOR ENDURING DROUGHT.

Endurance of drought implies ability to maintain life when the

soil is so dry that practically no absorption of water by the roots

can take place. Plants may endure drought if they are able to store

water in their own bodies or are able to remain alive in a dormant
condition.

Storage of water.—Many plants inhabiting deserts or other very

arid situations are characterized by thick, fleshy leaves or by swollen

stems and roots. These thickenings are due to the presence of numer-

ous layers of cells w^hich have the property of storing w^ater during

rainy periods and giving it up slowly, when the soil becomes dry, to

the cells which carry on the work of assimilation. Long after the soil

has become so dry that absorption of water by the roots has virtually

ceased such plants may continue to grow, living upon the water

accumulated in their tissues much as a camel can live for days with-

out drinking by utilizing the water stored in its stomach. The va-

rious cacti which are so characteristic of American deserts, some of

which are useful forage plants, afford excellent examples of water

storage. This adaptation is not developed to a noteworthy degree

in any of the more important crop plants.

Ability to become dormant.—Many desert shrubs and trees pass

the greater part of their lives in a leafless condition, putting forth

leaves only during the brief and infrequent rainy periods. Such

plants endure drought just as most northern trees and shrubs endure

the rigors of winter, by virtue of their ability to remain alive with-

out growing, i. e., in a dormant condition. Plants w^hile in this

condition make very little demand upon the soil moisture, their

transpiration having practically ceased.

This adaptation reaches its highest development in the case of

seeds and of those mosses and lichens which can revive quickly when
wetted even after having become so dry as to fall into powder when
rubbed between the fingers. Some of the most important of the

1 That some such distinction should be drawn has been suggested by A. M. Ten Eyck in

a paper entitled "Drouth Resistant Crops" (Dry Farming Congress Bulletin, vol. 3,

1910, p. 369), and by C. R. Ball, "The Importance and Improvement of the Grain Sor-

ghums" (Bulletin 203, Bureau of Plant Industry, 1911, p. 22).
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grasses wliich inaUc up \\h\ range or native pasture in arid regions,

such as (he grama grass and bull'ah) grass of the Great Plains, are

likewise able lo remain alive in a very dry condilion and to resume

growth promptly when water again becomes avaihible.

A tendency in tliis direction is shown by various orchard and

forest trees, by alfalfa, and by the sorghums. These plants can

withstand considerable drought by virtue of their ability to become

partly dormant.
ADAPTATIONS FOR EVADING DROUGHT.

Evasion of drought implies ability to make economical use of a

limited supply of water. The plant which can control or reduce its

transpiration does not rapidly exhaust the available moisture and

hence may avoid a condition of drought in the mass of soil from

which its roots draw water, even at times when drought is prevalent

in the locality. The same advantage may also be secured by an excep-

tionally well-developed root system, which permits the plant to draw

water from an unusually large mass of soil.

Control of transpiration.—Plants differ greatly in the rapidity

with which they lose water, the rate being inversely proportional to

the ability of the plant to control its transpiration. Such control

may be attained either by retarding the transpiration per unit area

of leaf surface or by reducing the total area from which the loss

of water takes place. Closing the breathing pores, or stomata, is a

direct and very effective means of retarding transpiration. Various

peculiarities of structure, especially marked in plants of arid regions,

are regarded by botanists as additional means for hindering the loss

of water. iVmong these may be mentioned: (1) Leaves so con-

structed that the margins can roll in, forming a sheltering chamber
into wdiich the stomata open; (2) stomata confined to the lower sur-

face of the leaf; (3) stomata situated at the bottom of pits or furrows

instead of being level with the general surface of the leaf; (4) a

dense feltlike or scaly covering of hairs; (5) a thick impervious

cuticle or a coating of wax over the surface of the leaves and stems.

Many plants which inhabit deserts are characterized by dwarf
growth or by the small number and size of their leaves. In such cases

the loss of water is limited by the smallness of the rotal transpiring

surface. A still further step in the reduction of transpiration is taken

by such trees and shrubs as regularly shed all of their leaves during
periods of drought.

With such extreme reduction of transpiration as we find in the

native plants of arid regions, the rate of gi'owth must be very slow

and the annual production of vegetable matter must be small. It fol-

lows that few cultivated plants show conspicuous adaptations for the

control of transpiration, although such adaptations are found in a
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moditied degree in those varieties of many crops which tlirive best

under dry-land conditions. Wherever such adaj)tations exist, their

tendency is to retard tlie exhaustion of the soil moisture within reach

of the roots and hence to postpone the occurrence of drouj^ht.

Exceptional root development.—Plants differ greatly in tlie char-

acters of their root systems. Some species are characterized by roots

Avhich penetrate deeply into the soil, while others possess nxjts which

lie near the surface. The root system can be more or less modified

by environment and is particularly susceptible to the influence of

changes in soil moisture and soil texture. Yet there is always a limit

to the amount of possible modification, and in most species the type is

sufficiently fixed so that the best development of the roots and con-

sequently the best growth of the plants are attained under some

particular combination of soil conditions.

Ability to evade drought is often due to having roots developed in

such manner as to absorb w^ater from an unusually large mass of soil.

Whether a shallow or a deep root system is most effective depends

largely upon the character of the soil and upon the distribution of

the rainfall.

If water penetrates readily to a considerable depth, plants having

deep roots are obviously at an advantage as compared with shallow-

rooting species. Such roots can push ahead into moist soil as fast

as the surface layers dry out. In the virgin condition, soils which

have this distribution of moisture are largely occupied by deep-

rooting woody plants, such as the characteristic black sage (Arte-

mma tridentata) of the Great Basin region. Alfalfa with its long

taproot is a good example of this adaptation among cultivated plants.

On the other hand, if the soil is so shallow or the rainfall so scanty

that moisture is ordinarily held in only a slight depth of soil, deep-

rooted species can not thrive. Here the advantage is with plants like

the surface-feeding trees, which extend their roots horizontally for

long distances. The olive as described and figured by Mason ^ affords

a good illustration. This tree, when growing without irrigation in

regions of very limited rainfall, develops long roots which radiate

almost horizontally from the crown, producing a great many fine

branches at a depth of only a few inches below the surface of the

ground. This is an ideal arrangement for taking up rapidly the

water afforded by infrequent light showers.

ADAPTATION FOB ESCAPING DROUGHT.

Plants which have so short a growling period that they can mature

before the season of drought begins may be said to escape drought.

It is one of the strikin^r features of arid reo:ions that when the rains

1 Mason, S. C. Drought Resistance of tJie Olive in the Southwestern States. Bulletin

192, Bureau of Plant Industry, 1911. See especially figures 7 and 8, p. 29.
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commonrc a host of small annual f)i;ni(s spring into life. These

so-calU'd '' ephonieral " plants are able to «^erniinate, complete their

growth, and lipen seed in a very few weeks, so that their chances

of reaching maturity before the soil dries out again are exceptionally

good. No cultivated plants have so jjrief a span of existence as these

desert *' ephemerals," but we may properly compare with them cer-

tain (juickly maturing varieties of "small grains" which are well

adapted to dry-land agriculture in regions of sunnner rainfall. Tn

crop plants which have this habit of life, marked ofriciency in the

abs()ri)tion and conservation of water is of comparatively little im-

portance. They owe their success to their rapid growth, which

enables them to ripen seed in a comparatively brief time. Often they

are no more exposed to actual drought than are crops grown under

irrigation in the same region.

COMBINATION OF ADAPTATIONS.

Most of the crop plants which succeed under dry-land conditions

possess more than one of the adaptations just described. Thus, alfalfa

is in a measure drought enduring, owing to the ability of the crowns

to become partly dormant, and it is also well adapted to evade

drought by means of its deeply penetrating roots. The varieties of

small grains which are best adapted to growing without irrigation

in semiarid regions not only have a short growing season, which

enables them often to escape drought, but have also a relatively

small total leaf surface, a character w^hich favors drought evasion

by reducing transpiration and thus diminishing the danger of

exhausting the soil moisture.

The sorghums afford what is perhaps the best example among
crop plants of a combination of adaptations for meeting drought.

They are typically drought evading, but have also considerable powder

to endure drought. Sorghums are exceptionally well adapted to dry-

land agriculture in regions of summer rainfall like the Great Plains.

The plants grow slowly during the first few weeks after germi-

nation. This might be regarded as a disadvantage, since in the

Great Plains the moisture content of the soil is usually greater at

this time than at any other season of the year. The atmospheric

humidity is also usually greater, and consequently the plants trans-

pire less and have a low^er water requirement than is the case later

in the summer. But this disadvantage is compensated by the fact

that the slow early grow^th results in conserving the soil moisture

and makes it possible for the plants to evade drought during the

remainder of the season. Such crop plants as grow rapidly from the

start exhaust the available soil moisture much earlier in the season

and if a drought occurs may fail to mature, while sorghum will

continue its growth for a considerably longer period. If the drought
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coiitiuues, their ability to become partly (loriiiant enables the sor-

ghum plants to remain alive in a wilted condition for several weeks,

resuming growth when rain comes. Consequently this crop is often

in a position to utilize the rainfall of the entire growing season.

The sorghums have considerable ability to control transpiration, as

is shown by the fact that the plants wilt but slowly when the water

supply is cut off. This contributes to their ability to evade and, in

extreme cases, to endure drought. Finally, they have a low water

requirement, being exceptionally efficient in the production of a crop

with a relatively slight expenditure of water.

ADAPTATIONS TO DROUGHT AS AFFECTING CROP PRODUCTION.

The typical drought-enduring plants, those which have a marked

ability to store water or to become dormant, are admirably equipped

for maintaining life under arid conditions, but because of their very

slow growth are not as a rule suited for crop production. I^. is even

doubtful whether such plants are as efficient in their use of water

when available as are many plants which have no marked capacity to

withstand drought.

On the other hand, a limited degree of drought endurance, such as

is shown by the sorghums, by the crowns of alfalfa plants, and by

many trees, affords insurance against total loss of crop during briefer

periods of drought and need not prevent profitable production. In

seasons when the rainfall is normal as to total quantity but very

irregular in its distribution these crops may finally give good yields,

while corn and jx)tatoes, for example, which have less ability to

become dormant, may fail utterly. In fact, no perennial plant and

no annual having a long gi*owth period can be considered a safe crop

for dry-land agriculture unless they are in some degree drought

enduring.

But in the main the success of dry-land crop plants is due rather

to ability to evade or to escape drought than to drought endurance.

Control of transpiration, unless carried to an extreme, and excep-

tional root development, the two most important means for evading

drought, may be quite compatible with satisfactory yields. Like-

wise, plants w^hich escap>e drought by having a short growing season

and completing their development while moisture is abundant may
be Avell adapted to profitable crop production under dry-land

conditions.

The degree to which a plant is successful in enduring, evading, or

escaping drought measures only its ability to maintain life and

to reproduce itself. To insure profitable crop production the plant

must also be able to produce a large quantity of organic substance.

In regions where the quantity of available soil moisture is often

small this can be attained only by plants which produce a satisfactory
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yield with a relatively small expenditure of water; in other words,

hy plants which have a low waUM* i-efpiirement. This is esixH;ially

true 111 the case of droii^i^ht-evadinn^ crops, wdiich make their fi^rowth

diirin*^ tlu' season when droii<i:ht is likely to oecnir and which depend

for success ui)on their ahility to use water so e(X)nomically as to avoid

a deficiency of moisture in the soil around their roots.

Ar.RiriTLTlTRAL PRACTICE AND ADAPTATION TO DROIIGIIT.

By proper cultural methods it is possible to imitate some of the

natural adaptations to drought. This applies only to adaptations

for evading and for escaping drought, since endurance of drought

is due to inherent properties of the plant alone and is entirely

independent of agricultural practice.

EVASION OF DROUGHT.

Plants can be greatly aided in evading drought by reducing the

amount of growth per unit of soil mass. Other things being equal,

the amount of growth made under dry-land conditions will be lim-

ited by the quantity of water available. Hence, if measures are

taken to avoid having the stand so thick or the growth so heavy that

the soil moisture will be rapidly exhausted by excessive transpira-

tion, there is much more likelihood that the remaining plants will

reach maturity. Various methods are available for reducing the

amount of plant growth to the limit of safety.

Thin stand.—In extremely arid regions the native shrubs and

trees generally stand far apart, so that each individual has a large

mass of soil from which to draw water. The same advantage may
be secured artificially by thin planting. Many crop failures in arid

regions are caused by a too thick stand. The ideal should be to

have no greater number of plants per acre than can be brought to

maturity by the moisture supply which may reasonably be expected.

Perennial crops like alfalfa and trees should be planted so thin

that even during the most unfavorable years the plants may success-

fully evade drought. An admirable example of adjustment of

planting distance to moisture supply is afforded by the dry-land

olive orchards of southern Tunis, in a district where the annual rain-

fall averages about 9 inches.^ Although only from 7 to 11 trees are

planted to the acre, profitable crops of fruit are obtained with much
regularity.

AVith annual crops the rate of seeding should be governed as far

as possible by the moisture supply of average years. Yet the stand,

especially of grain crops, is not entirely controllable by the rate of

1 Kearney. T. II. Dry-Land Olive Culture in Northern Africa. Bulletin 125, Bureau of

Plant Industry, 1908.
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seecliii|;^. Too abunclant moisture during the early period of growth,

even though thiu se^jding is practiced, may result in failure of the

crop by stimulating the plants to unusually heavy stooling. The
excessive loss of water by transpiration from the dense growth thus

produced may lead to a fatal deficiency of soil moisture before the

grain is ripe.^

The crop can obtain the full benefit from thin planting only where

the land is free from weeds. With intertilled crops this condition

may be met by clean cultivation. AVhen intertillage is not practiced,

as is usually the case with small grains, little or no advantage is likely

to be obtained by thin seeding in case the land is foul. The more
favorable moisture condition thus created leads to a vigorous growth
of weeds and a correspondingly rapid exhaustion of the water supply.

As a result the crop may not have as good a chance to ripen as would
have been the case had the grain been sown thickly.

Cutting or pruning.—In the case of tree crops, the top should

be kept small as a protection against total exhaustion of the soil

moisture during periods of drought. As a general rule the older and

larger a tree becomes, the greater is the danger of its death from

drought. This danger may often be averted by judicious pruning.

Clean intertillage is recommended for an orchard or woodlot thus

managed, since otherwise the water economized by reducing the

total leaf surface of the trees would merely be diverted to the use of

the grass and weeds.

Perennial forage crops, such as alfalfa, may he safeguarded

against drought by cutting when a serious shortage in moisture

supply threatens. If the greater part of the transpiring surface is

removed, the plants will be able to continue growing for a much
longer period than if the crop were left uncut, and, if there is suffi-

cient rainfall later in the season, they may produce a good second or

third crop.

Growing dwarf varieties.—There are certain varieties of crop

plants which have an inherent tendency to limited growth. By the

choice of such dwarf varieties it may be possible to prevent over-

production and thus bring the crop to maturity, where a larger

variety having a greater transpiring surface might exhaust the soil

moisture long before growth is completed. Some of the most success-

ful crop varieties of the Great Plains area, such as Dwarf milo and

other dAvarf sorghums and the smaller growing varieties of oats and

barley, are cases in point.

1 The disastrous effects sometimes observed when manure is applied in di'yland farm-

ing may also be due to overstimulation of the plants and consequent premature ex-

haustion of the soil moisture.
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E8CAPK rUOM DHOlMiHT.

Annual crops winch have a coinparativoly briof "rrowinp; season,

such as the spring ^ains, may be enable<^l to escafXi drought if seed-

in<j: is so timed that the maximum <j^ro\vth will take plaeo durin*^ the

period when rainfall is heaviest and evaporation is kast. Sometimes

the crop may \)o ixrown so as to evade dr()n<]^ht at one season and

escape it at another. A (rixxi example is wint4ir wheat. In re<^ion.s

of sunnner rainfall, such as the Great Plains areii, water is conserved

ill the soil by clean cultivation throughout the summer and the seed

is sown in the fall. The stored moisture is sufficient to enable th(i

crop to evade drought during the fall and w^inter and to start growth

early enough in the spring to escape the severe droughts of the

middle and late summer. On the other hand, where rain comes

mostly in w-inter the plants escape drought during the wet winter

months and by economical use of the water left in the soil at the

close of the rainy period are able to evade drought during the spring

and summer.

CONCLUSIONS.

Plant introduction and plant breeding in connection with dry-land

agriculture should be guided by the nature of the adaptations to

drought possessed by the crop in question. The following points

should always be considered

:

(1) Season of growth and length of the growing period.

(2) Ability to endure drought b}^ becoming more or less dormant.

(3) Character of the root system as determining the distribution

of soil moisture to which the plant is best adapted.

(4) Adaptations for controlling transpiration.

(5) Smallness of the water requirement as determining efficiency

in crop production.

In dealing with a plant which has some abilitv' to endure drought,

whether a perennial like alfalfa or an annual having a rather long

growing season, such as sorghum, the comparison should be made
under conditions of actual drought, selection being based upon the

ability of the plants to survive and to give a profitable yield after

having experienced a deficiency of soil moisture. Since adaptations for

postponing or evading drought are equally important in crops of this

character, the nature of the root system and the means for controlling

transpiration should also be studied. In the case of rapidly matur-
ing annuals like the small grains, attention should be given to the

length of the growling season, upon which depends the ability of the

plants to escape drought. In all cases the water requirement should

be investigated, a low^ ratio of water expenditure to crop production

being one of the best indications of adaptability to dry-land con-

ditions.
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Much of the plant breeding and variety testing which has been

carried on in seniiarid regions wiUi a view to obtaining ''drought-

resistant " crops is open to criticisrr^ on the score that too much
attention has been paid to the highest yiehling plants. Often the

work has been done in seasons of unusually favorable rainfall. Often

the largest and most productive plants in a field have been selected

without attempting to determine whether these have not l>een favored

by a larger supply of moisture or of plant food in the soil imme-

diately around their roots. Varieties thus developed are not likely

to prove safe for crop production under average conditions. Allow-

ance must be made for the fact that nature has set limits to the

yields attainable in dry-land agriculture. In the last analysis these

are determined by the quantity of water available. The varieties

which prove safest for growing in regions where drought is frequent

will almost inevitably be less productive than varieties of the same

crop which are more exacting in their water requirement.

On the other hand, the agricultural value of dry-land plants is

rot determined by their water economy alone. Since the ultimate

object is profitable crop production, the yield and the quality of the

product must not be overlooked. If selection is focused exclusively

upon adaptability to drought conditions there is danger that the

variety obtained will prove so inferior that it can not be profitably

grown.

A compromise between the two ideals will generally give the best

results. The plants to be selected are those which in one way or

another are reasonably secure from destruction by drought and

which also, when grown under conditions of moisture supply normal

to the region, can give a product that will be remunerative to the

grower.



Tin: BUSINESS ASPECT OF NATIONAL FOREST TIMKER
SALES.

By T. 1). WooDjJiiBY,

Assistant District Forester, District 5.

THE PURPOSE OF TIMBER SALES.

The National Forests of the United States and Alaska contain

approximately 600 billion feet of timber, board measure, with a

present value exceeding $500,000,000. The harvesting of such of this

timber as is mature, in a wa}^ to secure a second crop, and under such

limitations as the needs of a reserve for future supplies and of water-

shed protection impose, is one of the principal functions of the Forest

Service.

The importance of this work has increased rapidly during the

last few years. During the fiscal year 1905 the timber cut in sales

on all National Forests amounted to only 68 million feet board

measure, while during the fiscal year 1910 the amount so cut was
approximately 380 million feet board measure, or more than five

times as great. At present more than 5,000 operators are engaged

in cutting this timber.

HOW TIMBER SALES ARE MADIi.

National Forest timber for which application has been received is

examined by a competent officer, who reports the character, species,

and amount found, and the amount that may be cut in accordance

with the principles of forestry; and furnishes a map showing the

topographical features of the area, the patented lands, and the

boundaries of the proposed sale. This examiner also investigates

carefully the probable cost of the operation per thousand feet board

measure and the selling price of the finished product, and recom-

mends a stumpage price which shall be fair both to the purchaser

and to the United States. The terms of the sale are then included

in a formal application for the signature of the applicant, who
deposits $50 to cover the cost of advertising for a period of 30 days,

as required by law. After the expiration of the period of advertise-

ment the sale is awarded to the successful bidder by means of a

formal contract which contains the clause^ outlined in the applica-

tion. A reasonable bond is required to secure compliance with the

363
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teriiis of the agrt^nient. After ttie first iidvance i)aymfnt has Ix^en

made the thiiber is marked for cutting by tlie forester iii charge

of this phase of the work (PL XXX), and the purchaser begins

operations.

In hirge sales the Forest Service is represent^nl on the ground by

men with wide experience in lumbering, who i-egulate the woods

work of the operation and decide mooted points of minor importan(;e

which come up from time to time. Scalers are employed by the

(jovernmeut to measure the timber cut (PI. XXXI), and the opera-

tor's advance payments are made periodically upon the basis of their

reports. A systematic check is kept upon this scaling to insure

accuracy.

PREFERENCE IN TIMBER SALES.

In the sale of timber from National Forests the necessity for sup-

plying local demand is always given first consideration, and the

entire business procedure in small sales has been shaped with this end

in view. Sales of timber not exceeding $50 in value may be made

without delay by Forest officers whom the supervisor in charge of a

National Forest designates. The applicant consults the nearest Forest

officer, who selects the area from which the timber may be cut, marks

such green trees as may be removed, and, after having explained the

conditions of the sale, allows cutting to proceed as soon as he knows

payment for the timber has been forwarded to the designated United

States depository. Sales of timber between $50 and $100 in value are

handled in a similar manner, except that the supervisor only may
approve the agreement which must precede cutting. Among the

users of the National Forest there is a large class Avho make a busi-

ness of cutting cordwood, shakes, posts, pickets, or similar material

for purely local demand. This procedure of a direct purchase is

especially well adapted to such enteri)rises, since they are conducted

upon a very small capital that must be turned frequently. In fixing

the stumpage charge or rate set for the timber in sales of this nature

consideration is given to the small size and local character of the

enterprise.

SALES TO LARGE OPERATORS.

The amount of tinil)or sold for purely local consumption, how-

ever, is trivial as compared with that disj^osed of to large operators,

who sell the higher grades of their product in outside markets. This

class of purchasers usually has established operations in large bodies

of privately owned timber. In the course of their cutting areas of

National Forest stumpage are encountered which they can handle

economically, and which they generally apply to purchase. Re-

cently, also, considerable interest has been evinced by lumbermen in op-

erations conducted entirely in National Forest timber, and a number
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of aj)pli('at ions Iimxc Itccii i-cccincd I'oi- (lie piii-chai-c of (iiiihci- ran<(-

inrr rroni r)()(),0()0,0()() (<> 1,()()().()()(),()()() IVcl in amount. liodies of

tiinhor which will yit'ld this cut. art' usjially tliosc which entail a

lar«2:e iniliiil investment in railfoads and ecjuipment.

ADVANTAOKS ANW DISADV ANTA«1<:H.

Fi*om a business standpoint there are several advanta^(^ and dis-

advantajres in lar<;e ojXM-ations in National Forest timber. Hut

the disadvanta<res at most are sli^i^ht as conipare/1 with the advan-

tairos, and are made even less conspicuous by a careful and equitable

adjustment of the stumpage rate by the Forest Service.

PILING AND BURNING REFUSE.

The disadvantages are certain items of expenditure which are

peculiar to such sales. The principal one of these is the expense of

pilin<r the limbs and refuse after cuttin<i^, which is required of all

operators as a fire protective measure. These accumulated brush

piles are buiTied periodically, either in the fall or spring, and thus

the cutting areas are kept in such shape that a chance fire will have

but little material to feed on. (See Pis. XXXII and XXXIII.)
The cost of brush piling to the operator varies from 15 to 40 cents

per thousand feet board measure. In large timber in which the trees

have a long, clear bole free from limbs, this work, if handled effi-

ciently, can be done for the former figure; in small timber having

little or no clear length and a dense crown or top the cost sometimes

runs as high as the latter figure.

INCREASED COST OF LOGGING.

Another item of expenditure which is peculiar to sales of NTational

Forest timber is the additional cost of logging, brought about prin-

cipally by the necessity of leaving on the area certain timber which
the lumberman, when working on his own land, ordinarilv removes.

These trees are left for additional growth before cutting, to furnish

seed for a second crop of timber, and to prot-ect the soil from drying

out to such an extent that young growth could not get a start.

Ordinarily trees which are allowed to stand are rapidly growing
ones which have not yet reached maturity, i. e., the age at which
rapid growth ceases; therefore it would not be good business prac-

tice from the standpoint of the United States to cut them, although

from the standpoint of the purchaser, who wishes to secure as much
timber as possible from the area, it is desirable that the}^ be re-

moved. The additional cost of logging on National Forest land,

as contrasted with logging on private land, where in most cases

all of the timber is removed, has l>een variously estimated. It is

felt more heavily in logging large timber, where chutes must be
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consti*ucted and the logs hauled to mill by means of donkey en-

gines, than in logging small tinilxT which can readily he handled by

horses without chutes or donkey engines. In the same way, it is

greater in rough country, wdiere flumes or costly raih-oads are neces-

sary, than in a comparatively level country, where no flumes are

needed and railroad construction is cheap.

As an example, let us suppose an area containing 600,000 feet board

measure is to be logged under Government supervision. About 06

per cent, or 400,000 feet, would probably be marked for removal. I^et

us further suppose that the logging of this area requires the construc-

tion of 80 rods of chute at a cost of $120. On the basis of a cut of

400,000 feet the chute would cost 30 cents per thousand feet, whereas

on the basis of the entire stand of 600,000 feet it would cost only 20

cents per thousand, a saving of 10 cents per thousand in this item of

logging. The efficiency of donkey engines used in logging is also re-

duced somewhat by a reduction in the amount of timber derived from

a specified area. A crew and engine that could yard 30,000 feet board

measure per day on private land would probably not handle over

25,000 feet per day on National Forest land, because of the smaller

number of logs per unit of area. This means an added cost of from

20 to 30 cents per thousand in this phase of the work. Therefore,

aside from the cost of disposing of the brush from cutting, the reduc-

tion in the amount of timber secured from the area is the principal

additional item of expense. Both of these items together usually add

not more than from 50 to 75 cents per thousand to the cost of handling

timber from Government land.

STUMPAGE RATES.

In the determination of stumpage rates these additional operating

expenses are given full consideration. In fact, in negotiating with a

prospective purchaser, a great deal of care is exercised to see to it

that the stumpage rate bears such a relation to the other items of the

cost of production that a fair margin of profit may be secured from

the operation. The cost per thousand of felling the timber, the cost

of logging, the cost of transportation to the mill, milling, piling on

cars, interest on the investment, depreciation, and taxes are all de-

termined with as much accuracy as possible. In addition, the ap-

proximate wholesale selling price on board cars at the mill is secured

before the stumpage rate is fixed.

ADVANTAGES IN OPERATIONS ON NATIONAL FORESTS.

The disadvantage of the items of additional expense mentioned,

even though they were not compensated by the reduced stumpage

rate, would be more than counterbalanced by the distinct advantages
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of larii^o operations in National I^'orcst, (inilHT. I*rivate purchase of

an area of tiniluM* siinicicnl (o maintain a \<n\<f; operation represents

an investment of the cnxst priee with aecruin*!^ interest and taxes;

whei'eas in a sale from National Forest land no similar initial invest-

ment is reipiired, taxes on land and timber are eliminated, and in-

terest char<2;es practically so.

An example \N'ill make this plain. An investor wishes to enter the

lumber business in the yellow-pine sugar-pine belt of the Western

Sierras for a 2r)-year period, cutting annually 40,000,000 feet board

UK^asure. A billion feet of timber must be secured to give this length

of life to the operation. To secure such an amount of timber about

100,000 acres of timberland must be purchased, which, even remote

from transportation, could not be obtained for less than $25 per acre,

or a total of $2,500,000. Interest must be paid on this initial invest-

ment. It may be assumed that each thousand feet of timber manu-
factured pays back its pro rata share of the investment, and hence

that one twenty-fifth of the $2,500,000, or $100,000, is recovered each

year out of the earnings of the operation. At the rate of 6 per cent,

the interest charge would amount to $150,000 the first year, and there-

after decrease $6,000 annually. On this basis, however, simple in-

terest for the 25 years, without compounding the annual payments,

will amount to $1,950,000 at the end of the operation.

TAXES ON PRIVATE LANDS.

A further carrying charge is the tax on the land, which must be

paid yearly for 25 years. Assuming a tax rate of 1 per cent, an

assessed valuation of $15 per acre for uncut timberland and of $2

per acre for cut-over land, and that an equal area will be cut each

year of the operation, the tax throughout the 25-year period will

be equivalent to one-half on timberland at $15 per acre and one-half

on cut-over land at $2 per acre. The resulting tax wnll average

$1,000 per year on half of the area (50,000 acres) and $7,500 per

year on the remaining half, an average annual tax of $8,500. The
sum of this tax paid for 25 years, even without interest, will be

$212,500. Added to the $1,950,000 interest on the original invest-

ment, the total carrying charge which the operation must pay on
its timber becomes $2,162,500.

CUT-OVER LAND AS AN ASSET.

At the close of this operation the land remains as a doubtful asset.

If the owner is fortunate he may be able to sell it for grazing pur-

poses for $8 per acre, or a total of $300,000 for the 100,000-acre

tract used in the illustration. Assuming that the land is sold at

this figure, and deducting $300,000 from the $2,162,500 of accumu-
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lated interest and taxes, there is still the considerable sum of

$1,802,500 to be added to the original cost of the timber/

ESTlMA'nNG STUMPAGE PRICE.

The stumpage price in a private operation is usually determiner!

by dividing the total amount of timber purchased into the cost of

the land and timber. In this case 1,000,000,000 feet of timber divided

into $2,500,000 would give a stumpage rate of $2.50 per thousand feet.

But to get the actual stumpage cost paid during the entire enter-

prise the carrying charges on the initial investment must be in-

cluded. This will make a total of $4,3()2,500, or $4.30 per thousand

feet.

In cutting on National Forests, on the other hand, there are no

taxes to be paid, and instead of a large initial investment in timber-

land the purchaser makes payments periodically of from $10,000 to

$20,000 in advance of cutting. Taking an oi)eration of the same size

as the one used as an illustration on private land—that is, one cutting

40 million feet per year—the interest charges will be as follows: Fig-

uring a stumpage rate of $3 per thousand, which is a fair average for

sales up to 100 million feet of readily accessible timber, made for

5-year periods or less, the annual payments for stumpage will amount
to $120,000. These will be made in monthly installments of $20,000

during the six months of the logging season, for in the yellow-pine

sugar-pine belt of the western Sierras cutting begins on about May
1 and continues until about November 1. The mill is usually oper-

ated for a somewhat longer period. The interest on each installment

must be calculated from the time the money is turned over to the

United States depository until the timber has been cut, milled, and

sold. This period wnll generally not be over months. Hence 6

months' interest at per cent may be assumed to be required on every

installment. The annual interest charges will be the equivalent of

per cent for months on $120,000, or $3,000. This will amount to

9 cents per thousand feet.

Thus, while the initial cost of stumpage might be $2.50 per thou-

sand feet on private land as compared with $3 for National Forest

timber, the carrying charges would make the final cost of the private

stumpage $4.30 per thousand feet, against $3.09 for National Forest

timber. The dili'erence of $1.27 is in favor of the operator on the

National Forest.

1 In the above calculations simple interest has been used for the sake of clearness

instead of compound interest, generally employed in forest problems. If compound
interest were used, the balance in favor of the operator on National Forest land would

be even greater.
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TKANSroUTATION INVK8TMENT.

If Jargor bcKlios of less accvssil)!!' (iovernmoiit timber are purchased,

a considerable iiivestineiit in t i-ansportation facilities may be re-

quired, 'i'liis investment, with its carryinji: char<^es for interest and

taxes, will of course increase the actual cost of the stumpajr^ in the

same manner as is described in the f(>re<!:oin^ discussion. The cost of

develoi)in<2: transportation, however, may be fairly assumed as little

or no <2:reater than in the case of similar bodies of privately owned

stumpage. It is always provided for- in the initial stumpa<^e ap-

praisal by the Forest Service. While the stumpage rates in sales

extending over more than 5 years will be readjusted from time to

time, as discussed hereafter, there is every likelihood that they will

remain below the final cost of private stumpage when the carrying

charges on the initial investment are considered.

FIRE RISKS.

Another large consideration in favor of the purchaser of National

Forest timber is that the fire risk is carried by the United States

throughout the entire operation. Fire is always a great menace to

timber operators and investors, against which no protection in the

way of adequate insurance at reasonable rates has ever been offered.

Some precautions are generally observed in the vicinity of mills, but

in the woods operators on private land prefer to leave the matter to

chance rather than to incur an additional item of expense for ade-

quate protection. The operator on National Forest land, however, is

guaranteed protection to a very large extent by the protective system

of the Forest Service. If in spite of this protective system, a fire

destroys a portion of the timber under contract, the loss is borne by

the United States. The only injuiy done the purchaser is the short-

ening of the life of his operation by the destruction of a portion of

the stumpage under contract. Even this will not occur if other bodies

of Government timber sufficient to make good the original contract

are available.

METHOD OF ADJUSTING STUMPAGE RATE.

The business feasibility of an enterprise in National Forest tim-

ber is not determined by the stumpage rate alone. The maximum
amount of timber to be offered for sale and the length of time allowed

for cutting also have a great deal of weight. Contracts for the sale

of timber at a fixed rate, extending over more than a 5-year period,

are clearly objectionable from the standpoint of the Government.

It is impossible to forecast the selling price of lumber, even approx-

20139°—YBK 1011 24
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iiiiatfly, for a longer period tliaii 5 years; tlierefore no just stump-

age rate for a longer j>eriocl can be fixed.

Since large bodies of Government timber are often 50 miles or

more from transportation facilities, sales within them can not well

be made for short periods. No operator can afford to build a rail-

road costing a million dollars upon the assurance of only a 5 years'

supply of timber. Sufficient timber and sufficient time for market-

ing must be allowed so that the original investment may be written

oft' and a profit derived in addition. The problem, then, has been to

fix upon an equitable method of adjusting stumpage rates at cer-

tain fixed periods during the life of a timber contract. There will be

no objection to contracts of National Forest stumpage up to at least

500 million feet in amount and extending over 10 to 15 years if a

satisfactory adjustment of stumpage rates from time to time can

be agreed upon. A method of accomplishing this has recently been

j)roposed which apparently presents a practicable solution of the

problem. This scheme proposes that a readjustment of stumpage

rates be made at 5-year periods throughout the life of each sale con-

tract, and that the original stumpage rate be increased at each ad-

justment by 75 per cent of the difference between the f. o. b. mill

selling price prevailing when the sale was initiated and the selling

price on the date upon which the readjustment is made. This guar-

antees to the United States a fair stumpage rate and to the pur-

chaser a fair profit throughout the entire life of the transaction. It

is generally true that as the selling price of lumber increases the

cost of production also increases somewhat, and for this reason 25

per cent of the increase in selling price during each period is assigned

to the purchaser to cover a prospective increase in the cost of

operation. As a further guarantee of a fair profit to the operator,

provision has been made in three recent cases where current nuirket

prices were below normal for giving the purchaser the entire benefit

of the first $2 increase in lumber values before the percentage division

is applied.



THK PRKSKNT OUTLOOK lOK TRRKiATION FARMING.

By Carl S. Scofiiom),

Agriculturist in Chwrge of Western Agricultural Extension,

Iturcau of Plant Industry.

INTRODUCTION.

Accordino; to the returns of the Thirteenth Census, there are in the

continental United States about 14,000,000 acres of irrigated land, or

about 80 per cent more than existed 10 years ago. Public interest in

irrigation development found expression in 1902 in the enactment by
Congress of the National reclamation law, under which irrigation

water has been provided for about 1,000,000 acres of land. Under
private enterprise, with some aid from State and National legislation,

a much larger acreage has been put under irrigation.

As a people we are optimistic regarding irrigation farming. The
colonization of the newly irrigated lands has been rapid and has

nearly kept pace with the construction of the irrigation works. At
present very little irrigated land is open for homestead entry, though

there is considerable land in private ownership that could be farmed
more profitably if it were subdivided into smaller units.

Irrigation farming has become only recently an appreciable factor

in American agriculture, and it is not yet a factor of great importance

if considered only from the standpoint of the area involved. Accept-

ing the estimate of 14,000,000 acres, the total irrigated land is but

little more than one-third the size of the State of Iowa. To make
this comparison, however, does an injustice to the real economic sig-

nificance of the movement. It is not the sole purpose of irrigation to

produce foodstuffs for our eastern and European markets; it serves

also to provide homes on the land in a salubrious climate and to

support the people engaged in stock raising and in developing the

mineral wealth of the Western States.

During the earlier stages of irrigation development in this country

the products of irrigation were largely consumed in local or near-by

markets. These were often far from the producing centers of the

East and Central West. With this advantage of position these prod-

ucts brought good prices. As the area of irrigated land has increased

and as the total production has exceeded local demands, the surplus

has had to seek outside markets, there coming into competition with
the products of unirrigated land. This competition seems certain to

bring about some readjustments in the methods of irrigation farming.

371
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In coininunities that have reached this stage of developinent furth'^r

progress must be made aU)ng different lines. It is desirable to antici-

pate these changes as well as to understand the conditions that are

causing them, in order to avoid as well as may be any serious economic
depression.

It casts more to produce a cro{) under irrigation than under rain-

fall. Consequently, uidess the yields are larger or the prices higher,

the margin of profit to the producer must be less with irrigation than

without. It is a popular assumption that crop yields are much larger

under irrigation than under rainfall, but it is doubtful if the data

available warrant this assumption in so far as it applies to most of

the staple farm crops. It would be manifestly unfair to make such

comparisons on the basis of average yields from the two classes of

land. The comparisons should be made rather between typical cases

of productive land and good farming.

There are so many factors that affect crop production that it is not

easy to make comparisons between widely separated regions either as

to relative yield or as to the net profits of production. Too often the

comparisons of yield are made between irrigated land and adjacent

diy land to the great disadvantage of the latter. There can be no

doubt that in many irrigated sections of the Avestem United States

the soils are so fertile and the climate so favorable that when in-iga-

tion water is applied bountiful crops may be secured. But profitable

agriculture does not depend solely upon the successful growth of the

crop. The costs of production and the relatively higher charges for

transportation and distribution are very important factors. And,
further, the prosperity of some of the irrigated sections of the West
has been more largely due to increases in land values than to the

profits of crop production.

The costs of crop production may be segregated into three groups:

(1) The fixed charges, which include interest on the land investment,

with taxes, or in lieu of these, land rental ; interest on the investment

for equipment, and depreciation charges; and, under irrigation, the

cost of the water; (2) the labor cost of producing and harvesting the

crop; and (3) the cost of getting the crop to market. Not infre-

quently some of these items are overlooked in determining the pro-

duction cost that must be set off against gross return in estimating

the net profits of an agricultural enterprise.

THE FIXED CHARGES OF IRRIGATION FARMING.

Because of the continuous and often rapid development of new
markets and transportation facilities in our Western States, accom-

panied by an influx of new settlers, the market values of irrigable

land have been continually shifting and with very few exceptions

have increased rapidly during recent years. Under such conditions
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present land lH)l(rm<2;s represent a wide rjin<re of investment values.

In fuel, one of Ihe conspiciioiis fentiires of colonization on these lands

is tiie lai*<2:e piopoi-t ion of pui'ely speculative purchases made by those

who exjH'ct to raise prices instead of ci()|)s. As a result, that portion

of the fixed char<2:es which repi*esents interest on the investment is

variable and uncertain. For the individual who expects his chief

source of })rofit from land investment to be an increased land value

any discussion of agricultural problems or possibilities has but little

interest. There is always, however, a last purchaser, and to him
the relation of interest charji^e to crop return has a real si^ipiificance.

Not infrecjuently the overinflation of land values may become the

most serious economic problem of an irrigated region. Land that

represents an investment of $25 an acre, with a fixed interest charge

of $2 an acre per annum, might yield a fair return in some low-priced

staple crop, while the same land at $200 an acre, with a fixed interest

charge of $16 an acre per annum, must be devoted to a high-priced

crop unless it is to be farmed at a loss. Too often a new settler in

a region overlooks this significant point.

The fixed charges for interest and depreciation on equipment,

though often overlooked by the farmer, are very real items of ex-

pense. They are frequently less in an in-igated section than else-

where, particularly where the climate is mild and inexpensive build-

ings will serve for sheltering stock and machinery. The charge for

irrigation water is a factor peculiar to irrigated land, but is one

not usually overlooked by the prospective colonist nor long forgotten

by the actual settler.

THE LABOR COST OF CROP PRODUCTION.

There is very little satisfactory information as to the cost of crop

production in different sections of the country, and none that permits

direct comparisons betw^een farming with irrigation and without.

Such items as planting and tillage should be much the same in both

cases, but the preparation of the land, which includes leveling for

irrigation, is often an important item of expense. The cost of har-

vesting crops may be in some instances less under irrigation, if not

in actual labor at least in money, because of the lessened need for

hurry to avoid rain or storm injury. In fact, the more favorable

climatic conditions of an irrigated region are of considerable import-

ance with many crops which are subject to injury by inclement

weather during the period of harvest or of subsequent storage.

THE COST OF MARKETINO CROP PRODUCTS.

Many of our irrigated sections are isolated and far from market
centers. Any crop products not required for local use must go to
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outside markets aiul bear the expense of tlie freight and commission

charges, wliicli often greatly exceed the cost of production. In the

case of perishable crops the risk of deterioration or loss in transit is

also great. Witli all products which have large bulk in proportion

to the price, the transportation charge is often a large part of the

market value. In all cases where the production of a crop exceeds

the demand for local consumption the local price at once falls to

correspond to the distant market price, less the freight and commis-

sion charges.

When an irrigated region is first settled the local prices of staple-

crop products, such as grain and hay, are often very high. The local

demand for these products is due to the needs of incoming settlers,

who must buy feed for their w^ork stock until their own farms come

into production. There are often other local demands, such as of

those engaged in the construction of the irrigation systems or for

feeding stock on adjacent range land or isolated mining camps.

During the first years in such a section the local prices are based

on the cost of products in some older producing section plus the

freight. As soon as the local production exceeds the local demand,

a complete reversal takes place and prices drop to a point which is

determined by the outside market prices less the freight.

It is this period of readjustment to new market conditions that

is the most serious economic crisis of a new irrigated region. It

is then that the real and discouraging hardships of the new settler

are felt, the time when water payments lapse, and the less persevering

give up the struggle. This period of depression is a feature of the

development of nearly every new irrigated section. It is sometimes

long and sometimes short, sometimes light and sometimes severe.

The relief from it comes in finding other crops or crop products that

serve local purposes or those that are of higher value, so that they

can bear the cost of transportation to outside markets and yet leave

the producer a profit for his labor.

THE NEED OF SPECIAL CROPS OR INDUSTRIES.

The ultimate success of an irrigated section requires that its prod-

ucts be so special in character or in season as to escape the full

competition of the unirrigated districts nearer the principal mar-

kets of the country or that their cost of production be enough lower

to permit the additional freight charges. It is fortunately true

that many of our irrigated regions enjoy such favorable climatic

conditions as to permit the production of crops that thrive poorly or

not at all under rainfall agriculture. Such crops as dates, figs, olives,

English walnuts, and Egj^ptian cotton are preeminently suited to

the irrigated sections of the Southwest. Certain truck crops, such

as cantaloupes, asparagus, and Bermuda onions, may be put on the
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inarket from our soiiUu'rii or southwestern irrigated lands at a season

wlien prices will cover (he high cost of pi-oduclion and ti'ansportat ion.

With many of the (ruck and fruit crops, howevei', the risk of heavy

lossi's from fluctua(ing marke(s is so great that they are precarious

ventures and should not be relied u\H)n to furnish the regular income

of the farm. Treated as incidental crops to be raised on a limited

scale, they may constitute an important resource on each farm.

Many irrigated sections are situated in the midst of range lands

devoted to raising cattle, sheep, and horses. Irrigated agriculture

may supplement the grazing industry in a very profitable way. Live

stock may be produced cheaply on the range, but the cattle and sheep

need to finish their growth on grain and hay in order to bring good

prices in eastern markets. Also, the most economical use of the

range requires that the stock must be given some forage in addition

to the range during part of the year, whether sent to market or not.

Live stock ready for market is usually sufficiently high priced to

bear the cost of long transportation, so that isolated irrigated regions

can well compete with eastern lands in meat production. This is

true particularly because of the fact that most irrigated land is well

suited to alfalfa, which is one of the best meat-producing forage

crops.

The natural conditions that favor meat production on irrigated

lands also favor dairying. Such dairy products as butter and cheese

find a ready market at any time and are so concentrated that trans-

portation charges are relatively small. Wherever alfalfa thrives,

and particularly where range land is accessible from the irrigated

farms, dairying and the production of meat would appear to afford

safe and moderately profitable returns for the labor and capital

invested.

Much of the lure of western irrigated land lies in the novelty of

that type of farming and in the hope of large and quick returns

from intensive and highly specialized crops. To one who is dis-

couraged in the struggle for a livelihood on some eastern farm or in

a factory, office, or store the attractive picture of an irrigated orchard

or alfalfa farm makes a strong appeal. Orchard fruits and truck

crops are much exploited as a means of large profits in favored

sections.

There can be no doubt that some irrigated lands are of such a

character and so favored by climatic conditions that bountiful crops

of fruit and vegetables may be secured. But many of the highly

favored regions are small and definitely circumscribed. Many in-

stances of successful crop production or of large profit from special

crops are the result of unusual skill on the part of the producer or

of exceptional market conditions. It appears certain that the irri-

gated lands of the West will meet keener competition than previously
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from eastern lands in the production of such fruits as apples, pears,

and peaches for eastern markets. The present supremacy of western

fruit seems to be due to the better methods of parasite control and of

packing for market rather than to economy of {production or superi-

ority of quality.

On the whole, a general survey of the situation suggests that the

sustained prosperity of our irrigated lands will depend upon develop-

ment along one or more of the following lines: (1) Diversification of

crops and development of local industries to such an extent that the

raw crop products are largely consumed locally; (2) the production

of special crops that can not be grown as well under rainfall or that

may be sent to market in seasons when they are not available else-

where; or (3) the production of larger crops of such high-priced

products as can bear the cost of transportation to the general markets

of the coiintiy.

THE DIVERSIFICATION OF CROPS.

Diversification of crops is essential to a pennanent and prosperous

agriculture, and this diversification should exist on the individual

farm as well as in the community as a whole. The importance of

diversification is recognized and practiced in every community that

has been long established, even Tvhere the products of other sections

are easily obtainable. AVhere a community is isolated diversification

is still more important because of the high cost of transportation.

The greatest economies in agricultural production are secured not

where specialization is practiced, but where diversification of crops

permits the most uniform and continuous employment of labor and

where the larger proportion of the needed food supplies is produced

at home. It is a deplorable feature of many new agricultural regions

that a large proportion of the food supply is imported when it could

be produced much more cheaply.

A high degree of specialization in farming is economically more
feasible when a community is well established and where facilities

for an exchange of products and a shifting of labor are highly per-

fected. In a new and isolated community, on the other hand, the best

and most rational development is secured when a sufficient diversity

of industries is practiced to supply the majority of the home require-

ments, to keep labor continuously and effectively employed, and to

insure a revenue from some of the crops when the others fail.

Unfortunately, much of the exploitation of agricultural land in

new regions is done on the basis of a single crop. Not infrequently

investment is solicited under an arrangement whereby the land is

to be planted to some perennial crop and cared for by the seller until

the crop comes into production. Such schemes of exploitation have

little to recommend them, even when carried out faithfully. The
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rigors of pioneer iii^^ are not to be lessened that way. The profits in

agriculture are seldom larji:e and are assured only as a result of close

personal attention, carerul economy, and persistent efi'oi-t. Nonresi-

dent ownership and operation permit none of these and are seldom, if

ever, j^'ofitahle.

Under ordinary conditions fanning should not be looked upon

primarily as a money-malvin<j: occupation, but rather as a means of a

fairly certain livelihood and an opportunity for home makin<(. As

a ijfeneral thinjr, investment opportunities in agriculture are to })e

found in the increase in land values and are therefore of a specula-

tive nature. Under favorable conditions farming may be expected to

afford all of the necessities and some of the luxuries of life, and it

favors the development of healthy, sane, and self-reliant citizens.

These are the principal features and advantages of farm life with

irrigation, as elsewhere, in new communities or in old ones. One
whose chief desire is to accumulate wealth through the investment of

money can usually find more profitable openings in some other line

than farming.

THE PROSPECTS OF SUSTAINED PRODUCTIVITy.

The use Jf irrigation water as an aid in crop production is as old

as history, but the history of irrigation is, with some exceptions, a

story of rise and decline. There are some conspicuous instances, such

as the Nile Valley in Egypt, where irrigation has been practiced

continuously in the same region and probably on the same land for

many centuries, and there are some oases in northern Africa and

southwestern Asia where the practice of irrigation is probably very

old. In general, however, irrigation on any particular tract of land

has not been permanently and continuously successful. AVhile this

fact is a matter of common knowledge it is not clear that irrigated

agriculture is peculiar in this respect. The successive rise and decline

of agricultural industries in any particular region is one of the very

definite, if somewhat obscure, features of history.

In the case of ordinary agriculture many profound changes take

place without attracting much attention. A region may be for a

period the scene of a flourishing and prosperous agriculture of one

type and some years or centuries later be given over to some other

type of crop production or used for pastoral purposes or even revert

to its primeval forest condition. And these changes may go on with-

out attracting much attention, or, if noted, be ascribed to some change

in political or economic conditions. In any event, the shifting of

agricultural enterprises where irrigation is not used may go on with-

out leaving behind any conspicuous remains.

The shifting or abandonment of an irrigated agriculture is made
more noticeable because the dams and ditches remain as a record for



378 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

many years or even centuries. Tims, while it is a well-known fact

that irrigated agriculture has been in the past not usually continuous

and permanent, it is not so generally realized that unirrigated agri-

culture has also shifted from place to place. It is probably true that

the changes of place made in irrigation farming have been more

rapid and more abrupt than those of unirrigated farming. It ap-

pears further that, in some cases at least, irrigation has been definitely

and permanently self-limiting and that land once irrigated and

later abandoned has not again been used for crop production.

The causes that have contributed to the abandonment of irrigation

in many of these regions are not well understood. It has been cus-

tomary to assign such reasons as the decay of the irrigation works,

the rise of alkali, disturbance of political conditions, or the degen-

eracy of the people. The fact remains that many ancient irrigation

enterprises are now abandoned. Even here in America we find the

remains of large prehistoric irrigation works in our arid lands with

no satisfactory clues as to the causes of their abandonment.

Our modern irrigation development in this country is still too

new to give very definite indications as to what may be expected in

the future. Some disturbing symptoms have appeared in recent

years on our older irrigated lands, but as a people we are going

deeper into agricultural science than our predecessors, and it re-

mains to be determined whether or not we can meet and overcome the

difficulties that have caused failures in the past.

From the standpoint of the individual, the decline in productivity

of irrigated land is not a matter of very acute interest if it is be-

lieved to be a matter of generations or of centuries rather than of

years. Most people have only a casual interest in the welfare of

posterity. But there are certain phases of this matter that are of

acute interest to the individual irrigation farmer. There can be no

doubt that wdiat is known as the rise of alkali is a matter that may
become serious in months as well as in centuries. It is a problem

that is, or is likely at any time to become, acute on nearly every tract

of irrigated land. It is a very complex problem, peculiar to irri-

gation farming and intimately affecting its prosperity and its

permanence.

The so-called rise of alkali may be defined as the accumulation in

the soil of soluble salts w^hich are the products of soil weathering and

disintegration. Whenever this accumulation becomes excessive these

salts hinder or prevent the growth of crop plants. These salts seldom

accumulate in harmful quantities where the rainfall is adequate for

crop production, because they are usually leached out of the soil as

fast as they become soluble.

If it were practicable to apply irrigation water in such a manner
and in such quantities as to provide the crop plants with what they
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need and in addition to insure some percolation of water throuf^h the

soil into the under^rrouiid (h-aina<re, it seems probable that one of

the most acute dilliculties of irri<j:ation would be overcome. Btit

this is not easy to accom|)lish. In the great majority of cases the

land is irrigated too little or too much. When irrigated too little the

salts remain and accumulate in the soil, and when irrigated Uh)

much they are transported from one place oidy to come to the sur-

face in another where the ground water collects. Thus the use of

irrigation water under the ordinary conditions of farming results

in serious disturbances in the normal equilil)rium lx'tw(M3n the soluble

and the insoluble constituents of the soil. And these disturbances are

soon manifested by consequent derangements in the nutrition of the

crop plants.

It is the consensus of opinion among irrigation engineers and

others familiar with the situation that the chief cause of these dif-

ficulties is the excessive use of water. It is obvious that wdiere the

natural drainage is inadequate and where artificial drainage is not

provided the excessive use of water must result in swamping the land.

But there are some very good indications that the so-called alkali or

plant-nutrition difficulties are not to be avoided merely by restrict-

ing the use of irrigation water. Wiere irrigation is so restricted

that there is no drainage there may result an accumulation of salts

that in time will cause trouble. This condition may be brought

about either through the weathering or disintegration of the soil,

through the deposition of the soluble salts carried by the irrigation

water, or by an accumulation near the surface of salts which were

originally distributed more evenly throughout the soil. If this view

of the situation is correct it is apparent that merely restricting the

use of irrigation water wdll not prove an insurance against alkali

troubles.

The diversification and rotation of crops which involves different

methods of tillage and varying quantities of water on the land from

year to year promises to retard, if not to prevent, the development

of some of these difficulties. Unfortunately, many of the special crops

best suited to irrigatiofi farming are perennial crops, some of which

occupy the land for many years, and with their use systematic rota-

tion is not possible. It becomes necessary, therefore, to work out for

these perennial crops methods of planting, tillage, and irrigation that

will give some of the benefits of crop rotation. These methods in-

volve, among other things, the maintenance of a supply of organic

matter in the soil and at least the occasional percolation of water

through it.

Aside from cases where alkali or seepage w^ater is the obvious cause

of a decline in the productivity of irrigated land, there are other

causes of decline that are not well understood. The evidence thus
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far available indicates that the deterioration of irri<^ated land may
be due in some cases to obscure diseases of the plants or to some
deran*j^ement of the processes of nutrition rather than to a lack of

fertility as that term is understood in agriculture under rainfall.

Whether or not there is inherent in irri<^ation agriculture a set of

adverse conditions other than those related to the rise of alkali re-

mains to be determined. In any event there is reason for believing

that many of our irrigated districts may long continue in a high

state of productivity because the available land so much exceeds the

available water that when any particular tract of land becomes un-

productive the water may be carried to new land at small additional

expense. But such shifting of water to new land must often result

in some individual hardships where a farmer has all his capital

invested in the land that is abandoned.

While there can be no doubt that the soils of many of our irrigated

regions are at first very productive, an exaggerated idea of their pro-

ductivity is often given by making the comparison with adjacent arid

lands or with conspicuously unproductive lands in the humid regions.

The only fair comparison is to be made with the soils of similar char-

acter and in regions where the rainfall is adequate for crop produc-

tion. But the initial high productivity of irrigated land is not a very

important asset unless the system of farming is such as to maintain
a high production. The agricultural experience of the race has been

that the diversification of crops and the feeding of live stock on the

farm are the surest means to that end. There is no good evidence

that this experience will not apply quite as well to irrigated land as

to any other.

SOME ECONOMIC ADVANTAGES OF IRRIGATION FARMING.

In some of the preceding paragraphs attention has been called to

some of the disadvantages of irrigation farming, when such farming

involves the production of the staple crops of the humid regions in

excess of local demands. There are many real advantages enjoyed

by irrigated lands, and it is by the development of these that irri-

gation farming may be,expected to prosper.

In the production of a few crops irrigated lands have practically

a monopoly. For such crops the economic problem is chiefly to en-

courage increased consumption by our people generally. Such fruits

as figs, olives, and dates might very well be consumed in much larger

quantities in this country, and Egyptian cotton is so much superior

in quality to our Upland short-staple cotton that it should be used

more extensively in manufacture than is possible with the present

source of supply. This increase in consumption is best encouraged

by steadily increasing production and working out cheaper methods

of distribution.
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Witli somo oduM* ('r()|)s the certainty of production each season is

rather <»^reatcr under iiiiii^ation tliaii innh'r rainfall, and this advan-

ta^j^c may more than oll'set additional transportation chai'^^es. With
still other ero|)s the market price is so high that transportation

charges bcH'ome relatively negligible.

Probably the most distinct advantage enjoyed by some irrigated

sections is due to location. When situated in the midst of extensive

range lands upon which live stock may be grown more cheaply than

elsewhere, an irrigated section finds a continuous and profitable

market for grain, forage crops, and foodstuff's. This is also true

when adjacent areas are developed by dry farming. A large propor-

tion of the mineral wealth of the country is found in the arid re-

gions, and whenever irrigation development is possible near these

centers of production ready and profitable markets are assured. The
favorable climatic conditions of some of our arid regions have in-

duced many people to live there for reasons of health and comfort,

and as the general prosperity of the country increases a larger pro-

portion of the people will move to these favored sections. This move-
ment will be encouraged by the continued extension of irrigation

farming, with its consequent increase of supplies of food. Some of

the finest parts of the country have been accessible only to people who
could subsist out of tin cans.

The general tendency on irrigated land is toward intensive farm-

ing, with a small acreage for each family. This brings farmhouses

closer together and permits the maintenance of better roads, better

schools, and improved social conditions. As the general develop-

ment of the country goes on there is no apparent reason why some of

our irrigated sections should not support manufacturing industries,

to the mutual benefit of both agriculture and manufacture.

CONCLUSIONS.

The area of irrigated land in this country has nearly doubled in the

last decade, and the products of these lands are in an increasing

number of cases more than enough to supply the local demands in

the regions where they are grown. Many of our irrigated areas are

isolated, and all crops or crop products not consumed locally must be

shipped to outside markets, often to compete with crop products
grown without irrigation. It costs more to produce crops under
irrigation than it does under rainfall, and the yields of staple crops

on irrigated land are not usually much larger than those on unirri-

gated land in favorable locations.

The price of irrigated farm land in the West is generally increasing,

so that much of the colonization of these lands is based on a pros-

pective rise in land values rather than on prospective crop produc-
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tioii. Artiticial inflation of hind values is a menace to the prosperity

of many irrigated districts.

The labor cost of producing irrigated crops is generally greater

than that of unirrigated crops, though this fact is not fully realized

by many prospective settlers.

In the normal course of development irrigated sections must

usually pass through a period of economic depression resulting from

the production of crops in excess of local demands. Early attention

to finding crops that can bear the cost of shipment will do much to

lessen the duration and severity of this period.

In order to avoid disadvantageous competition with crops from un-

irrigated land it is desirable to develop special industries or crops

for our irrigated lands and to take advantage of local conditions by

supplementing the production of live stock from the range lands.

The diversification of crops on the individual farm and in each

irrigated section is very important in order to utilize labor effectively

as an insurance against crop failure and to maintain the fertility of

the soil.

The history of irrigation farming shows the need of giving careful

attention to the use of water, to securing adequate drainage, to the

diversification of crops, and to the production of live stock in order

to avoid a decline in crop production.

Irrigation farming in this country has some distinct economic ad-

vantages, due to the location of the areas in the midst of range lands

or near large mining enterprises or centers of trade. Some of our

irrigated lands have a mild climate and a long growing season which

permit the production of crops that do not thrive elsewhere in this

coun^ry. It is by development along these lines of natural advantage

that the prosperity of irrigation farming is to be expected.
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INTRODUCTION.

Modern canning methods may be said to date from the year 1795,

when Nichohis Appert, a Frenchman, invented a process for preserv-

ing foods in hermetically sealed receptacles. Prior to this time dry-

ing and salting were the only methods employed to any extent for

the preservation of foods.

Appert's process consisted in inclosing the articles to be preserved in

glass jars, which were then corked and exposed to the action of boil-

ing water in open kettles for varying lengths of time according to the

nature of the article treated. Appert's process may be summed up in

his own words, as follows:

It is obvious that this new method of preserving animal and vegetable sub-

stances proceeds from the simple principle of applying heat in a due degree to

the several substances, after having deprived them as much as possible of all

contact with the external air. It might, on the first view of the subject, be

thought that a substance, either raw or previously acted on by fire, and after-

wards put into bottles, might, if a vacuum were made in those bottles and they

were completely corked, be preserved equally well as with the application of

heat in the water bath. This would be an error, for all trials I have made
convince me that the absolute privation of the contact of external air (the

internal air being rendered of no effect by the action of heat) and the appli-

cation of heat by means of the water bath, are both indispensable to the com-

plete preservation of alimentary substances.

While Appert had no conception of the role played by micro-

organisms in the spoilage of foods, his experiments clearly showed

that a vacuum alone was not sufficient for the preservation of food-

stuffs, and that the application of heat and the subsequent exclusion

of the outside air were essential to their successful preservation.

We now know that the air contains micro-organisms or germs which

are responsible for the fermentation and putrefaction of foods.

The stimulus which prompted Appert's investigations was a prize

offered by the French Government for a method of preserving foods

for the use of the navy, and in 1809 the inventor was awarded the

prize of 12,000 francs. The process was given to manufacturing

firms in France and was soon carried to England.
383
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At first the secret of tlie process was carefully guarded, but in tiin^

the employees of the different establishments liccame more or l«

familiar with the details of the process and in this way the method
was carried from En^^dand to America about 1815 or 1818.

Ezra Da^rgett, ori«rinally in the employ of an English firm, is said

to have first brought the secret to America, and as early as 18)1>, in

partnership with his son-in-law, Thomas Kensett, was engaged in thi-

packing of hermetically sealed food in New York City. Lobster,

salmon, and oysters were among the first goods packed in America,
but by 1825 fruits and vegetables were also canned.

In the early days of the canning industry glass jars were used,

but owing to their bulkiness, cost, and easy breakage they were
gradually abandoned for tin containers, which first came into u^e

in 1825, when Thomas Kensett secured a patent on the use of tin

cans in preserving food. The cans were at first made entirely by
hand, and their early manufacture was crude, costly, and tedious, the

making of 100 cans being considered a good day's work. The intro-

duction of labor-saving machinery, however, has greatly lessened the

cost of production, and the manufacture of cans has now become a

distinct industry, although it is estimated that about 10 per cent of

the cans used are still made by the canning establishments. Cans
are now made entirely by machinery by means of complicated ma-
chines which cut the different parts and fit and solder them together,

turning out the finished can with almost incredible rapidity. A
single machine can now turn out as many as 90,000 cans in a day.

In the original Appert process the goods were cooked in open

kettles in boiling water, 212° F. being, of course, the highest tem-

perature obtainable. Later on higher temperatures were obtained

through the addition of sodium and calcium chlorid to the surround-

ing water.

In 1874 A. K. Shriver. of Baltimore, invented a closed kettle for

cooking the goods by superheating water with steam, and in the same

year G. W. Fisher, also of Baltimore, invented an improved kettle

in which dry steam was used, the principle being the same as that

of the modern autoclave. By these methods, which are still in use,

any desired temperature may be obtained and the time required for

processing is materially reduced.

While the canning industry was established on a commercial basis

in this country as early as 1825, it has only been within the last 25

or 30 years that the industry has become one of much importance.

At first there was considerable skepticism on the part of the public

in regard to the healthfulness of canned goods, and a more or less

widespread prejudice existed against their use. This prejudice,

however, has now largely disappeared, and the cost of production
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Fig. 1.—Cooking Room in Modern Canning Establishment.

Fig. 2.—Preparing Corned Beef for Canning.

[Government inspector at center. Cutting machine shown at left.]
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p,Q_ 1 .-Preparing Pigs- Tongues for Canning.

[Government inspector in foreground at right.]

Fig. 2.-F1LLING Cans WITH Corned Beef by Machinery.
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Fig. 1.—Capping the Cans.

Fig. 2.—Sealing Cans in Vacuum.
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has Ikhmi <ri'^'nt'\' loworod (liroiiirli llx' ind-odiicl ion of labor-savinjr

nuK'hiiU'ry ; ('<)iisr(i|ii(Mi(ly canned ^oods have now come into <^oiieral

us<» and the iiKhistiv lias become one of great economic importance.

In the cannin*:: of meats tlie ^reiit variety in the prcjducts pre-

pared necessitates considerable variation in (he methods employed,

each procbict i'e<jiiirin<2f a somewhat diU'erent treatment. The differ-

ent packinii: establishments als-o liave diU'erent methods of handling-

the same product, each establishment Ixiing inclined to view its

own methods as somewhat better than those of other houses. It is

impossible, therefore, to give a detailed description of the \arioiis

methods employed, and in this article only a general description

of the more important processes will be given.

PREPARATION OF THE PRODUCT PRIOR TO CANNING.

In the case of meats which are " processed " or heated in the can, it

is customary to subject the meat to a preliminary cooking or parboil-

ing before placing it in the cans. This is done in order to partly cook

and at the same time to shrink the product.

The cooking is carried on in large iron tanks, fitted with iron tops,

usually hinged, which may be raised or lowered. Sufficient water is

used to cover the meat, and the water is heated by means of perforated

steam coils in the bottom of the tank. A view^ of a cook room witli

tanks is shown in Plate XXXIY, figure 1.

When the meat has been sufficiently cooked it is removed from the

boiling wat€r by means of large metal forks and transferred to

the '' trimming bench," w^here the gristle, surplus fat, and bone
are trimmed off. The meat then goes to the cutting machine, which
cuts it into pieces, according to the size of the cans to be filled. After
it is cut to the proper size the meat is passed dowm through a chute

to a lower floor, to be packed in the cans. In Plate XXXIY, figure 2,

the preparation of corned beef is shown.

In this connection it is interesting to note that gravity is utilized

as much as possible in handling the meats. Thus the cooking is

usually done at the top of the building, and the meat is then passed

down through metal chutes from floor to floor, being subjected to

the various manipulations of the canning process on its downward
journey.

FILLING AND CAPPING THE CANS.

In the case of products like tongue and Vienna style sausage,

where the form of the product is to be preserved, it is necessary

to fill or '• stuff " the cans by hand. In Plate XXXV, figure 1, the

preparation of pigs' tongues is shown.

20139"—YBK 1011 25
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As will be seen from the illustrations, the work in the canning

rooms is lar<^ely done by girls, who become wonderfully quick and
adept in the work. The girls are furnished by the establishments

wilh clean, wasliable uniforms, and present a very neat and tidy

appearance. Most of the larger plants also emi)loy manicurists to

care for the girls' hands and see that they are kept clean.

In the case of corned beef and potted or deviled meat the cans are

filled by nnichinery. The stuffing nmchines, which usually work on

tlie rotary principle, consist of a series of pistons and cylindera.

The cans are placed beneath the cylinders, and the meat is fed into

the cylinders from above and is forced down into the cans by the

pistons. In Plate XXXV, figure 2, one of these machines is shown in

operation. The meat is fed into the stuffing machine with scoops in

which the proper amount of meat for each is weighed approxi-

mately. AVhen the can leaves the stuffing machine it is weighed

and adjusted to the proper weight by adding to or taking out a little

of the meat.

After the can has been weighed and the necessary adjustment made
in the weight, the top is wiped and any projecting particles of meat

are shoved down into the can so as not to interfere with the cap.

The cap is next put in place and soldered under a rotary soldering

machine. The process of capping the cans is shown in Plate XXXVI,
figure 1. The capj)ing machines consist of a series of small revolving

tables upon which the cans are placed with the tops laid loosely in

position. The caps are then clamped down from above and are

soldered either by hand or by antomatic soldering irons. AVlien the

cans leave the capping machine they have been completely sealed

except for the small ventholes in the top, through which the air within

the cans is to be later exhausted.

The cans are next inspected for cap leaks (i. e., leaks in the solder

holding the cap), and these are repaired by hand.

SEALING THE CANS UNDER VACUUM.

The next step in the canning process consists in exhausting the air

fToni the interior of the can, and this is usually elt'ected by means of

vacuum machines. The usual form of vacuum machine is shown in

Plate XXXVI, figure 2, and consists of a large circular iron box with

air-tight doors and a small glass window through which the vents are

sealed by means of an electric soldering iron. Tlie machine is filled

with cans and closed, the vacuum is then applied, and the vents are

sealed as the cans are brought beneath the window on the movable
bottom of the machine.

From the vacuum machine the cans are run out on tables and again

inspected for leaks. Any leaks that are found are at once repaired
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\)y haiul, the \ciils ol' these eiins are llien reopened, the cans rephiced

ill llie vacinnn machine, and the vents rescalcd under vacuum. The
cans are now leady to be [)rocet5Scd.

rRCK'ESSIN(; TlIK ( ANS.

Procos?;inrr consists in hoatinii: the cans to a sufriciontly lii.i^h tcni-

pcratiiro to insure the preservation of their contents, and constitutes

one of the most important steps in the whole canning process. Two
general methods of processing are followed, known as the " retort

process ' and the " water process."

In the retort method of processing the cans are placed in large

iron or steel boilers, known as retorts, which can be securely closed

by means of bolts. In these retorts the cans are subjected to the

action of steam under pressure, and in this way high temperatures

can be secured. The length of time the cans remain in the retorts

and the temperatures employed depend Tipon the nature of the

product and the size of the cans.

In the water method of processing the cans are placed in large open

kettles or tanks filled with water, which is raised to and maintained

at the boiling temperature by means of steam pipes. The cans remain

in the boiling water for varying lengths of time, depending upon the

size of the can and the nature of the product.

SPRAYING AND WASHING.

After the}' have been i>rocessed the cans are placed under a cold

spray and allowed to remain until thoroughly chilled. AMien they

leave the retorts or kettles in which they are heated the ends of the

cans are bulged outward, owing to the expansion of the contents by
the heat to which they have been subjected, but after they are chilled

the ends of the cans draw in and present a slightly concaved appear-

ance. The cans are now subjected to another inspection, and any
that are defective or leaky may be readily detected, as in these cans

the ends remain bulged after chilling.

The cans are next passed through a washing machine, which con-

sists of a long iron tank fitted with a movable carrier, by means of

which the cans are slowly passed through a hot solution of caustic

soda. This is done to remove any fat or grease that may adhere to

the cans and is necessary in order that the cans may be subsoquently

painted. After passing through the so(hi solution the cans are washed
with hot water in order to remove the alkali.

The cans are now ready for painting and labeling, but before being
transferred to the paint and label rooms they undergo another inspec-

tion at the hands of experts, who feel and tap each can. All cans
which emit a hollow sound when tapped are cast aside.
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1*A1NT1N(}, LABELINO, AM) PACKING.

Painting and label in<^ constitute the finishing touches whereby the

cans are transformed into the attractive packages which we see on

the shelves of the grocery stores. The painting is done hy hand,

as no satisfactory machine has yet been devised for applying the

paint to the cans. The cans are painted on long, slat-topped tables,

upon which they are stacked in great piles with spaces between the

cans to allow for drying. Beneath the tables are steam pipes to hasten

the drying. The girls wdio paint the cans are cpiite expert in detect-

ing'leaky cans, so that the cans really get another inspection at this

time.

The cans remain in the paint rooms, as a rule, for several days at a

temperature faNorable to the gTowth of bacteria, and this gives an op-

2)ort unity for the development of what are known as " slow leakers."

A slow-leaking can is one that contains a small leak, through which

the air gains entrance to the interior of the can. In time such cans

become " swellers,'' owdng to the development within the cans of

bacteria, which set up putrefactive changes, resulting in the forma-

tion of gases, Avhicli cause the cans to swell. A swelled can is one in

which the ends are bulged outward, and such cans give a hollow or

drumlike sound when struck.

After they have been painted the cans are ready for labeling, and

this, like the painting, is mostly handwork. Machines have been

devised for attaching labels to the smaller cans, but do not seem to be

altogether satisfactory. The girls who attach the labels become won-

derfully adept, however, and the macliinelike rapidity with which

they work is truly astonishing.

After they have been labeled the cans are usually packed in crates

or cases and placed in stock. The men who do the packing, like the

girls w^ho do the painting and labeling, are quite expert in detecting

leakers, so that the cans thus undergo still another inspection before

they are packed. The operations of painting, labeling, w^rapping,

and packing occupy several days, as a rule, and this gives an oppor-

tunity for the development of the slow leakers, which have been

described.

GOVERNMENT INSPECTION AND THOROUGHNESS OF THE METHODS
EMPLOYED.

The canning of all meats at establishments which conduct in-

terstate or foreign trade is carried on under the supervision of

Government meat inspectors, who watch the process from start to

finish. The Government inspectors are men who have had 3^ears of

practical experience in the canning of meats and have at their fingers'

ends the details of the various processes employed. These men not
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only watt'li i\\v coiidil ion and (pialily of (lie meats (liat <j:^o into tlie

cans, but aro carofu! to sec that (he m<Mits arc handlcMl in a cleanly

and sanitary niainier and that the nx'thods of processing are adeciuate

and thoron^h.

'J'lie proper methods of processing the various meat pn)ducts

have been cju'eftdly worked out an<l pei'fected by the (btlerent

j)aeking establishmejits. As a check on iheii* methods of pro(;ess-

intr, however, most establisliments maintain test rooms or hot rooms,

which are small rooms fitted with tiers of open-work metal shelves

and maintained usually at a temperature of 100° to 110° F. A
sample batch of each run of canned goods is placed in the test room
and kept there for a week or 10 days, and if at the end of this time

the cans show no signs of swelling the packer feels sure that his cans

have been properly processed and that they will withstand even the

summer temperature of a w^arm climate:

Occasionally, in spite of the frequent inspections and tests which
the cans receive before they leave the canning establishment, a sIoav

leaking can will get out on the market, and if the weather is warm or

the can goes to a warm climate it may later develop into a sweller

upon the shelf of the retailer. In this case the retailer will usually

notice the condition of the can and either return it to the packing

establishment from wdiich it came or charge the latter Avith the loss.

It is just as well, however, for the consumer of canned goods to know
the difference between a sound can and one that is not sound, and this

can be determined even by the layman. If the ends of the can are

slightly drawn in or concaved and the can emits a dull sound when
struck on the top and bottom, the can may be considered a sound one.

AVhen, however, the ends of a can are bulged outward and the can
emits a hollow or drumlike sound when struck on the top or bottom
such a can should be regarded with suspicion, and if, on making a

small puncture in such a can, the sound of escaping gas can be heard,

it is proof positive that the contents have undergone putrefactive

changes resulting in the formation of gases, and such cans, of course,

should be rejected. However, the chief concern in packing establish-

ments is to see that no defective or leaky cans get out on the market,
and in view^ of the frequent inspections which the cans receive in the

course of preparation it is safe to say that very rarely does a defective

can reach the consumer.

VALUE AND USEFULNESS OF CANNED GOODS.

In the canning of meats under Government inspection no pre-

servatives are used; in fact, they are not necessary, as meats can be

readily preserved by the aid of heat alone. As to the value and
wholesomeness of canned meats there can be no question. They fill
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an e«pei*ially useful role in the provisioning of armies and navies,

and our great paekiug ehtabli.slinienls claim wilii a coiibiderable

degree of truth that they must V)e considered an important factor in

the conduct of a successful campaign by contciiding nations. In the

Kusso-Japanese war the Japanese forces were supplied with canned

meats obtained chielly from the United States. For exploring and

camping expeditions, in mining and logging camps, and for field

work generally, canned gooils are now almost indispensable. Aside

from these uses, however, canned goods are being used more and

more in the homes of the people, and statistics sliow tluit the canning

industry has come to fill an important place in the feeding of the race.



THK VALl i: i)V SNOW SIIIIVKYS AS RELATIM) TO
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Section Director, AS'^rathcr Bureau.

INTRODUCTION.

Tlic irri<^atmf^ farmer asks: " IIow much water will I have this

season?'^ He is interested in the quantity of Avater which the moun-
tains will yield to hnn, no matter what kind of crop he may plant.

His interest, of course, is entirely practical. If he knew just how
much water he would have for a coming growing season he could

tell approximately the value of his crop. The engineer is also

interested in this question. If he were to build a dam either for

power or irrigating purposes or both, a knowledge of the average

amount of water which passes a given point would be of greatest

value to him. And after the dam is built this knowledge would also

be important.

The greater part of the moisture precipitated as rain or snow is

evaporated from the surface of the oceans. After evaporation the

water vapor is borne along by the general eastward drift of the

atmosphere and precipitated according to the well-known laws of

rain and snow formation. Snow is deposited on the lower levels

in the winter time, but at the higher elevations the first snow occurs

in the early fall and continues all winter and spring. At the very

highest levels precipitation is in the form of snow, even during the

summer months.

In general, precipitation increases from the lower levels to the

0,000 or 7,000 foot contour, when it diminishes. The average line

of perpetual snow, which varies from year to year, depends upon
many factors, some of which are elevation, exposure, latitude, depth

of snow, and temperature. In Spitzbergen, about at the seventy-

seventh parallel, the snow line is 1,500 feet above sea level, while at

Quito, near the equator, the snow line is 15,000 feet above sea level.

In Utah the melting of the snow at the lower levels continues all

winter, off and on, according to the weather, and generally during

March every vestige of snow has disappeared from the plains. By
the end of spring the snow cover has retreated up to the 8.000-foot

level, and by June to the 10,000-foot level.

If the precipitation in the mountains were known, then some

knowledge of the amount of moisture available for irrigation and

391
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other purposes woukl he at our disposal. Hut owin^ to the almost

total absence of inhabitants at the hi^i4:her levels, there are no facts

upon which the |)robable water supply may be based. Granting

that the fallin<j!; snow may be measured, then one can know the win-

ter's precipitation, but not the available water supply, because during

the winter thaws may occur, causing melting, the amount of which

can not be easily estimated. It would seem, then, that the best way
to determine the amount of snow that is to furnish water for irriga-

tion is to measure the snow layer in the early spring just before

general melting begins. Measuring the depth and density of the

snow layer was first done as early as 1005 in connection witli river

work. In 11)10, Mr. J. C. Alter suggested that this method be applied

to the measurement of the snow^ layer in the mountains of Utah for

determining the water supply for irrigation and other purposes.

To appreciate the problem of measuring the snoAv layer, one should

go into the mountains, study the topography, and note how the snow

lies. The accompanying illustrations (Pis. XXXVII-XLI) show

clearly how the snow is disposed in a watershed. One sees at once, as

he might have guessed, that the snow does not lie in an even layer over

the mountain side, but is blown, not only during a snowstorm, but

afterw^ards, into gidlies and ravines, forming immense drifts. And
it is to the forming of these drifts that avo owe our summer water

supply. This snow becomes solidified in many places in the ravines

to the density of ice. This great density is due to the great depth of

the drifts, the upper layers bearing down upon those underneath

and packing them, and to occasional rains and the partial melting of

the toj) layer during the day, wdien the water seeping through the

snow unites the snoAV pai'ticles thoroughly, and this mass is con-

verted into ice during the next freeze.

In the forested area the snow layer is quite even and consequently

less packed. Melting therefore occurs more readily, and oftentimes

one can see a w^ooded portion entirel}' free from snow, while a snow
field on a southern exposure will endure well into the summer, due, of

course, to its great depth and solidity. Again, some of the snow
clings to the branches of the trees, which exposes an immense area

to evaporation. This, in turn, diminishes the amount of water

yielded by a forested area to irrigation.

THE PROBLEM OF A SNOW^ SURVEY.

The problem, then, is to find the water equivalent of every patch

of snow in a watershed. To do this requires the measuring of the

area of every patch above the highest canal or above the dam, and

finding the average depth and density.

The United States Weather Bureau undertook to work out this

problem in the spring of 1910, when Prof. AYillis L. Moore, chief
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Fig. 1 .—Corona Lake, Colorado, Supplied Almost Entirely by Snow Packs from
Unforested Slopes.

[Elevation aljout 12,000 feet. Photograph taken in the latter part of August.]
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Fig. 2.—View Showing the Way Snow Lies in the Sierra Nevada Mountains
during July.
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Fig. 1.—View Showing how the Snow Lies and Feeds the Lakes.

Fig. 2.—Mountain Area in which the Snow Patches are Quite Large.

[Note the almost total absence of trees.]



YcnrbooU U S. Dcpt. of AfT'iculturo, 1911. Plate XXXIX.

Fig. 1
.—Snow on Mountain Peaks at Head of Maple and Hobble Creeks.

Fig. 2.—Portion of Maple Creek Watershed while Survey was Being Made.
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Fig. 1.—View Showing the Absence of Snow Under Trees.

Fig. 2.—Slope Grown with Quaking Asps.

[Snow layer very uniform.]
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of (his l)iir(>:ni. nii(!ioii/(d llic v ri((.M' (o iiivosli<^at(' i(. Maplo Creek

^va(e^slle(l ((its:. 1-) ^^'^is select-ed, ()win<r in its freedom from clid's

and <() its haviui^ fewer natural olistacles (lian iiny other (:an\on

within easy di-tance of Salt Lake City, Utah.

The instruments usihI consisted of a (h'nsity tube and seale. an

aneroid barometer, a (•om[)ass, and a metal seniicirch' witii j)himl)

anil pointer to seeun^ slope anij^les. Besides elothin<r suitabh* for

work ol' this character, snowshoes and iiu alpenstock were indis-

pensid)le. (PL XLIl.)

The instruments that were used in the spring of 1011 will be

chanired but little for the survey which will be made in 1912. The
density tube worked perfectly, and it is difficult to see how it could be

improved. This tube was devised by Prof. C. F. Marvin, of the

Weather Bureau. It was made of galvanized sheet iron, 2 J inches

in diameter and about 4 feet long. One end of the tube Avas rein-

forced b}' a piece of seamless tubing G or 8 inches long and of slightly

smaller diameter, which Avas forced tightly inside the galvanized tube

and firmly riveted there. The projecting iron tube was filed to re-

semble a saAv edge to facilitate perforating ice crusts or solidly packed

snow.

The outside of the tube was provided w^ith a scale for measuring

snow depths. The method of operation consisted in simply plunging

this tube into a snow layer and then weighing the tube with its core

of snow. The scale on the balance Avas so arranged that the depth

of water, equivalent to the snow layer, was read off at once.

A spring balance was used with the scale modified to give the water

equivalent of the snow\ The best balance is one made of aluminum

and the hand protected so that it can not be broken off when slipped

into the pocket.

An alpenstock was found to be most useful. It should have inches

graduated upon it and can then be used to ascertain the best place to

make a density measurement. The upper end should have an iron

hook, so that one can the better climb a slope by hooking on some

tree, and also a smaller hook pointed in the opposite direction, so

that it may be used for weighing by simply plunging the stick into

firm snow and suspending the balance from the smaller hook.

The designing of the apparatus used in work of this kind has much
to do with the ease of the work and even the success of the expedi-

tion. "WTiere great strength is not desired all metal parts should l>e

made of aluminum. All parts of apparatus should be made to slip

into pockets or attachable to clothing by shoulder straps or otherwise.

3IETH0DS.

The distance from the outlet of Maple Cre^k east and southeast

and south to the liead of the longest fork was measured with a
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iJoO-foot line, and })y a complete sy^^tem of field notes and diagrams

all important landmarks were located, including the turns in the

canyons and all branches. The direction jintrles from turn to turn

Tvere obtained with a compass. From this general information a

map was sketched, showing the main canyon and the outlets of all

the branches.

The work thereafter consisted in going up the l)ottom of each

gulch or canyon and back and forth along the slopes, measuring the

snow depth and density every thousand feet or so, platting the gulch

or canyon on the preliminary sketch more carefully, and map-
ping the snow areas in the canyons. The snow measurements con-

sisted of numerous soundings of the snow layer with a graduated

alpenstock in apparently average places, after which the section of

Fig. 12.—Maple Creek watershed, Mapleton, Utah.

snow, estimated as the average, was removed with tube and weighed

by suspending the spring-balance scales from the alpenstock thrust

into the snow at an angle.

Having all section lines platted on the map, as w'ell as the extent of

the snow cover, the total acreage of the watershed was found to

be about 6,880 acres, about 4,000 acres being under snow when
measured the last decade in March, 1911. About 2,000 soundings

were made with the alpenstock, and 277 measurements of the depth

and density were made in carefully selected representative places

with Prof. C. F. Marvin's density apparatus. This is an average

of one density measurement for every 14 acres.

RESULT OF SURVEY.

The average of the 277 depth measurements was 36 inches, and the

average w^ater equivalent was 11.5 inches, or 32 per cent, making
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3,833 acre-feet oC walci-, or (mi(>ii<;1i to spread 1 i iiiclics deep ovvv

all the land irri<2^ated under the stream.

VALl K OF TIIK SXOW SlUVEY.

The inosl ni)paiviil value of a snow survey to (he iiTi^aliu^^ farmer

i8 tliat witli the knowledge acquired he can select his crop more in-

telligently. Tlie survey should be made, of course, just before

])lantinor time.

Ill general, three cases of water supply may be considered: First,

wlien an average amount may be assured; second, an abundant

supply; and third, an amount smaller than the average. If the

survey shows that an average amount of water will be the farmer's

portion, then he should plant his usual crop. If more than the

average amount can be guaranteed, then several plans may be carried

out. A crop requiring the usual amount of water may be planted,

and surplus water sold to adjacent dry farms; or a crop requiring a

great deal of water may be planted, or one that matures late in the

season. If less water than usual has been measured, then the farmer

must plant a crop requiring but little water; or he may let some of

his land lie fallow, or plant a crop that matures early.

Then, again, a knowledge of the amount of water available may
save several applications while the crop is maturing. Suppose a

farmer knew that his water supply would be short; it would then be

wisdom to cut his first crop of lucern early, and thereby secure two

good average crops, which would pay better than a very good first

crop and a very small second crop.

Further, if a gaging station were established above the highest

canal, then, if the two variable factors, seepage and eva^Doration,

could be approximately estimated, the irrigators would know at

any time during the season just how much moisture still remained

in the watershed. It would serve to indicate how fast the snow in the

upper parts of the watershed was melting, and this should be valua-

ble information both to the irrigating farmer and the owners of a

dam used for conserving the water for either power or irrigating

purposes.

In some canyons engineers wish to build reservoirs either for

power purposes, or to conserve the water so that it may be paid out

as needed for iiTigation, or both. Knowledge of the average, great-

est, and least amounts of water passing a given point in a stream

would be of highest importance to the engineer and much more im-

portant than a knowledge of the amount of precipitation over a

watershed, as the seepage and evaporation factors would be elimi-

nated. Snow-survey data, together with stream gagings, Avould en-

able the engineer to calculate the most efficient size of dam to build

and to predict just how much power he could develop.
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A survey of this character is worth much more than the certainty

it gives the irri^i^ator re<j^arding tlie future of his crop or the knowl-

edge as to what crop he shoukl phint. It eliminates his products

from that class whose amount of production is more or less prob-

lematical. It tends to steady prices and, in addition to the taking

away of these uncertain features, gives a crop, although not matured,

a money value wliich it would not have, to such a great measure at

least, if the water supply were not known.

The prosperity of eveiy community sways with the successes and

failures of the crops. Thus, a snow survey, helping to make the suc-

cesses more frequent, would be the cause of greater general pros-

perity.
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r.y O. F. Cook,

/// Clutnjc (if Col (on-lirrcdiiiff I ii rrsliffittioiis, liiircdii of I'laiil linUisinj,

INTRODUCTION.

The Anioricnn cotton industry presents iinnsnal opportunities for

improvement through community organization. Many important

advantages are not to be realized by individual farmers working

alone, but require the united action of entire cotton-growing commu-
nities. Only in this way can improved varieties and other results

of scientific investigation be effectively utilized. The present unor-

ganized condition of such communities limits the power of the indi-

vidual farmer to improve his crop. Organizations of southern corn

growers are learning some of the advantages of cooperation in the

improvement of a crop, but other and still greater advantages are

to be gained with cotton by organized effort on a community basis.

A right choice of methods is as necessar}^ in applying the results

of scientific study as in conducting inA^estigations. Methods of im-

provement well suited to other crops are entirely inadequate with

cotton. The crossing of varieties in the field and the mixing of

seed in gins render it unusually difficult to preserve the uniformity

of superior varieties. Uniformity is more important with cotton

than with corn, because the fiber is used for manufacturing purposes.

Selection is more difficult with cotton, but has a double value, for

uniformity not only increases the yield but adds to the commercial

value of cotton.

Two things are necessary for any adequate application of the

results of scientific investigation to the cotton industr}^: (1) The
superior varieties that are bred must go into general use and (2)

their uniformity must be maintained by continued selection. Expe-
rience has shown that neither of these objects is likely to be attained

by the miscellaneous distribution of small quantities of seed. Such
distribution serves to introduce a variety to the farmer's attention,

iMit this is only the first step toward effective utilization. Unless

new varieties are adopted by whole communities instead of by scat-

tered individual farmers there is no prospect that their full value

will be realized or that their uniformity will be maintained. These

objects would be much easier to secure if each neighborhood or

group of farmers who groAv their cotton in adjacent fields and carry
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it tt) the siuiie giii^ could act together as coiiiitiiinitie'.. The com-

munity should agree, if possibk', ui)oii the phmting vi one kind of

cotton and take measures for maintaining the purity and uniformity

of the stock by continued sek'ction under the k)cal conditions. This

would meaji larger crops, better liber, and higher prices, not only

because of the im{)roved quality but because each conununity would

be able to j)roduce a commercial quaintlty, a hundred bales or upward,

of th-e same uniform type cf cotton.

Cotton growers have been urged to organize in order to reduce

production or to secure higher prices by withholding the crop fioui

the market, but there are other and more positive objects to be gained.

An occasional period of low prices is not as serious a danger to the

cotton industry of the United States as continued high prices that

stimulate a rapid development of cotton culture in other countries.

A well-est4iblished foreign competition means an ultimate reduction

or restriction of prices. The United States has no natural monopoly

of production, for cotton can be grown in many other parts of the

world. Active ell'orts to develop the culture of cotton are now being

made in numerous foreign countries, particularly in Mexico, Peru.

Brazil, Argentina, Algeria, Sudan, Togoland, Nigeria, India, Tur-

kestan, and China. The only adequate protection against foreign

competition is to- improve our own industry by growing better cotton

and by growing it more cheaply than other countries are able to do,

notwithstanding the lower wages of their farm labor.

The organization of cotton-growing communities to study and

remove the present obstacles to progress would place the American

cotton industry on a much firmer basis in relation to foreign compe-

tition. Many conmiimities have public-spirited citizens willing to

undertake measures of agricultural improvement. A statement of

the problems of the cotton industry that can be solved by community

effort will serve a useful purpose if it enables such activities to be

directed to better advantage. In som^ localities there are organiza-

tions already in existence that may be able to undertake the work.

In vie^v of the wide differences of local conditions it is not to be

expected that all organizations of cotton growers will take the same

form or attempt tlie saine things.

WHY KNOWLEDGE OF COTTON HAS DECLINED^

Community organizations are especially needed wdth cotton because

of the pecidiar nature and uses of the product. Notwithstanding

the unique commercial importance of the cotton industry the farming

public has less knowledge of cotton than of most branches of agri-

culture. Unlike tlie other principal crops, cotton is not raised for

food or forage purposes, but is a purely industrial or commercial
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]>r()(liic(. A food croj) nMiiJiiiis as part of the life of the a^ri(;ultural

coiniiniiiit y wheiH' it is <rrowii and used, oidy the surphis passing into

the <jjeneral channels of connnei-ce. In former times, when the

weavinii: of cloth and th(» making of garments were domestic arts,

both ])r()(hicers and consnmers were moi'e familiar with cotton and

moixi able to appreciate the qnality of the fiber. But cotton is no

longer put to any domestic; use by the farmer or his faniih^ It is

raised only to be sold and ship})cd away.

Improvements in textile nmchinery and the factory system of labor

have led in the lust half century to an enormous expansion in the pro-

duction and use of cotton, but there has been no corresponding

improvement in tlie quality or intrinsic value of the fiber or in the

methods of growing and marketing the crop. The industrial supe-

riority of cotton is usually supposed to lie merely in its cheapness,

but cotton of good quality can compete with any other fiber in

strength, fineness, and durability. Though the consumption of cot-

ton has vastly outgrown that of any other textile material, the true

possibilities of the fiber are still very inadequately appreciated.

The popular idea of a generation ago that fine fabrics were stronger

and more durable than coarse fabrics was based on mechanical limita-

tions which inventors have now overcome. With improved textile

machinery many lines of goods that formerly required strong long-

staple cotton can now be made from much shorter and weaker fiber.

The decline in tlie wearing qualities of cotton fabrics is often ascribed

in cities to the use of destructive chemicals in public laundries, but the

same deterioration is recognized in the country, where household,

washing is still practiced.

Some manufacturers are frank enough to say that they do not want
long or strong cotton, thus encouraging farmers to plant inferior

varieties. If the goods wear out faster new garments must be pur-

chased more frequently and this brings larger profits for manufac-
turers of weak fabrics. Such disregard of the interests of the con-

sumer may gain temporary profits, but it can not be expected to

establish the industry on a basis of permanent prosperity. The i:)ub-

lic is at last beginning to appreciate the different values of strong and
weak cotton. Manufacturers of long-staple goods have undertaken
an active compaign of education regarding the superiority of their

fabrics. Some of the States have laws forbidding the adulteration

and misbranding of textile articles. The need of pure-clothes laws

is the same as for pure-food laws, for the rapid wearing out of weak
cotton not only results in enormous financial loss to the public, but

represents a general danger to health. r>roken cotton fibers form a

large part of the household dust that is now recognized as a serious

factor in the development of tuberculosis.
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That cotton is so purely a eoiainercial crop and that popular knowl-

edge and interest in cotton tend to decline rather than to increase

under the present conditions show that connnunity organizations of

cotton growers are needed for educational purposes, if for no other

reason. More must be known about cotton, not only among farmers

Avho produce it but also among manufacturers and ultimate consumers,

before any general improvement of the industry is to be expected.

The loss to consumers is greater in the aggregate, no doubt, than the

loss to the producers, but the farmers are more acutely interested and

the active Avork of education should begin with them.

INADEQUA-ra PRODUCTION OF IIIOH-ORADE COTTON.

The need of a better system of production on a community basis

is most conclusively shown by the fact that the present supply of

strong high-grade cotton is entirely inadequate. The general use of

Aveak, short-lived fiber represents an enormous industrial waste that

would not be tolerated if it were understood that stronger and more

durable cotton could be obtained in sufficient quantities. All high-

priced articles are supposed to be made of Sea Island cotton, but this

fiber is o-rown onlv in limited areas. There has been no extension

of the production of the Sea Island cotton to correspond to the new

industrial requirements.

The increasing importation of Egyptian cotton by American manu-

facturers also shows that the production of high-grade fiber in the

United States has not been keeping pace with the existing demand,

to say nothing of providing for the future expansion of the industry.

The spread of the boll weevil has greatly diminished the production

of long-staple Upland cotton in Louisiana and Mississippi, and at the

same time the Egyptian crop is threatened by a serious reduction in

yield as well as a deterioration in quality. Earlier varieties of Up-

land long-staple cotton have been developed to replace the late

varieties that are being driven out of cultivation by the boll weevil.

Other new varieties have been acclimatized in regions where long-

staple cotton is not now grown. But these new lines of production

iire likely to have only a very slow and gradual development unless

Ihey can be fostered through community organization.

The most acute need of long-staple cotton is for automobile tires,

high-pressure hose, mail bags, and other articles where strength of

fiber is a paramount consideration to secure additional safety for life

and property. If the industrial world appreciated the possibility

of securing still stronger fabrics from special types of cotton, manu-

facturers would soon find it to their interest to obtain supplies of the

strongest cotton that can be grown. The cost of the raw material

is a relatively small factor in the selling price of high-grade articles.
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Tlio in;nnifac(ur(M- may s:n(» a dollar ])y iiial^intr an aiilomobilo tire

out of short-staple cotton and lo\v-<::rad(' iMibbcr, but the purchaser

loses luucli more than (he manufacturer gains, to say nothin<r of in-

creased daii<2:er and annoyance. Manufacturers of hi<rh-<riade textiles

are prepared to pay advanced prices for superior cotton if regular

supplies can be a^>ui'ed.

Connnunities that ha\e natural conditions of climate and soil suited

for producing l()ng-sta})le cottons should study and prepare to take

advantage of the existing and prospective demands for superior

fiber. Though not every community can produce long-staple cotton,

there are ver}' few communities that can not grow a longer and more
uniform staple than they are now producing. There are probably

hundreds of communities in every State of the cotton belt where the

conditions are favorable enough to produce cotton worth from 1 to

5 cents a pound more than the present miscellaneous crop. The indi-

vidual farmer can not be assured of any such advantage from the

production of a few bales of good cotton, but a united community

would be able to obtain the advanced price in proportion to the

improvement of the crop.

EXTENDING THE PKODUCTION OF LONG-STAPLE COTTON.

The organization of communities of growers is the best way to

extend the production of cotton into new regions. The possibilities

of producing long-staple cottons in different parts of the United

States are only beginning to be realized. But even under the most

favorable natural conditions the farmer wdll not begin to grow cot-

ton unless ginning facilities and local markets can be provided. New
weevil-resistant types of long-staple Upland cotton have been intro-

duced from Central America and Mexico and acclimatized in Texas.

The}^ are as well adapted to the arid regions of the Southwest as

ordinary short-staple varieties and yet are able to produce fiber of

good long-staple quality under favorable conditions. A small

amount of irrigation water can be used to better advantage in raising

long-staple cotton than with any other crop now grown in the irri-

gated districts of the Southwest.

The production of EgA'ptian cotton in the irrigated districts of

Arizona and southern California is another undeveloped branch of

the cotton industry. After several years of acclimatization and
breeding, superior strains have been developed. Excellent crops have

been raised and the fiber has brought prices in advance of imported

Egyptian cotton.

The advantages of community organization may be secured more
easily in regions where cotton culture is only beginning, as in south-

ern and western Texas and in the Imperial Valley of southern Cali-

20139"—YBK 1911 2G
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foriiia. Organizations of cotton growers have already been formed

in some of these fur western communities. Where cotton is an old

and well-known crop farmers have settled habits which they are

nn\?illin<J^ to chani^e. liut with the advance of the IkiU weevil many
new methods are beiiig adopted, and these readjustments make it

easier to introiluce the improvements that can be secured by coin-

munity organization.

COMMERCIAL SELECTION COMPARED WITH ACRICULTIRAL SELECTION.

If tlie skill and discrimination now used in buying and selling

cotton could be applied to raising it, the product would be greatly

improved. Community organization would aid in bringing this

about by enabling the farmer to acquire si>ecial knowledge like that

used by the buyer in separating and grading the different kinds of

cotton. The present system of handling the crop interferes with

the improvement of the cotton industry in two ways—it tends to

the production of inferior cotton and to the payment of inadequate

prices for superior cotton.

Agricultural selection, or discrimination between plants in the

field, is absolutely necessary as a means of securing good seed and
preserving the uniformity of superior varieties. But instead of agri-

cultural selection, or the judging of the cotton on the farm, the

present system provides only conmiercial selection performed by the

buyers in the warehouses after the cotton has passed out of the hands

of the farmer. The bales that contain superior cotton are separated,

assembled with others of similar quality, and sold to the manufac-

turers at higher prices. It is not to be exp>ected that buyers should

undertake to educate farmers regarding the true value of their cot-

ton and pay them more for it than necessary. The business of the

buyers is to buy cotton cheap and sell it dear. To a breeder's ques-

tion whether he would pay a premium for a certain variety of cotton,

a buyer replied "Yes; if I had to." In one instance four bales that

local buyers would take only as middling cotton, then worth about

9 cents, were sent by the planter to New Orleans and sold at 19J
cents, more than double the highest local offer.

The individual farmer is seldom able to deal directly with the

manufacturer, because he seldom has Avhat the manufacturer wants

—

a commercial quantity of one kind of cotton, for maldng a particu-

lar line of goods. Manufacturei's have no use for miscellaneous

small lots of cotton like those produced in unorganized communities

where each farmer is likely to plant a different A^ariety and follow

a different method of culture. The commercial selection and assem-

bling of conmiercial quantities of the different grades and qualities

of cotton, as carried out by the buyers, is a necessaiy part of the
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present system aJid is to be avoiiled only in (•onnnunilies that devote

thenisolves to the pnxiuction of a linil'unn type of cotton.

TJio cost of (he present system of conniKM-eial selection, repre-

sented by the prolits of tlie hnyers, falls (chiefly on the farmers v;ho

produce Ix'ttor cotton than their neijti^hbors, but are unable to secure

a c'orrespon(Jin*r advance in price. Many dealoi-s refuse to consider

the essential (jualities of len<i;th and strength of fiber in buyin<< the

cotton from tlio farmer. As erne farmer put it, " Tliey used to draw

the staph', but now they only shake it over a paper." A farmei* who
takes the trouble to raise a crop of superior fiber and is then refused

a premium can hardly bo expected to repeat the effort. lie is more

likely to apply to the Department of Agriculture for a variety that

will produce the most pounds of lint without regard to quality. At

the same time come requests from manufacturers that the planting

of long-staple cotton be more actively fostered. These conflicting

demands show^ that the present S3>;tem is not advancing the true

interests of either the producer or the manufacturer, to say nothing

of the ultimate consumer.

CONTACTS BETWEEN PRODUCERS AND MANUFACTURERS.

Manufacturers who use long-staple cotton are anxious, of course,

to increase the production of superior fiber. Though willing to co-

operate in the improvement of the industry, they have not realized

the practical advantages of closer contact wit:h the growers. In

reality the present system of commercial selection is far from the

best that could be devised for the manufacturer's purpose. The true

quality and uniformity of a crop of cotton can be determined much
more reliably by field inspection than by the pulling of samples from

bales, even by the most skillful of commercial graders. Opinions

of commercial experts, based on samples of the same lot of cotton,

often show serious disagreement and wide departure from the actual

facts. Manufacturers could effectively protect their own interests

and at the same timxC stimulate the production of high-grade cotton

by purchasing their supplies on a basis of field inspection. Selection

and other precautions would soon receive the attention they deserve,

for farmers would be assured of the higher prices that the manu-
facturers could well afford to pay for uniform cotton.

The individual farmer with only a few bales of superior cotton

to offer is usually under the necessitj^ of taking what the local buyer
Avill give, but a communit}^ or association of farmers producing a

commercial quantity of one kind of cotton would be able to secure

much better consideration from buyers or could place themselves in

direct conmiunication with manufacturers. Perishable fruits and
truck crops are now being marketed successfully by hundreds of
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cooperative assot'iiitions of growers in different parts of the country,

and there is no appai'ent reason why communities organized for the

production of hi<^h-^'rade cotton should not ])e able to sell their own
crop to the manufacturers.

ritESEKVlNO THE UNIFORMITY OF VARIETIES.

The fundamental a<>ricultural advantage to be gained by com-

munity organization is the production of uniform crops of cotton.

The cotton industry will show little improvement from the breeding

and distribution of superior varieties until better provision is made
for preserving the uniformity of select strains. Superior varieties

are of practical value only to the extent that they are preserved and
utilized for purposes of production. No matter how desirable in

other respects, a variety of cotton can not be considered superior

unless it is kept uniform, nor can an}^ variety be expected to remain

imiform unless selection be continued and admixture with other

varieties be prevented.

The Avork of maintaining uniformity by selection is very simple,

though natural ability, training, and practice are necessary to de-

velop the power of recognizing minute dilferences that the casual

observer would entirely overlook. The first essential, of course, is

thorough familiarity with the superior type that is to be maintained,

so that all variations may be detected and removed.

That varieties soon "run out" when selection is relaxed is a well-

known fact, but it is not so generally understood that the running

out of a superior variety is merely a loss of uniformity; in other

words, a return to the condition of diversity found in unselected

stocks. Even in the most carefully selected strains inferior and ab-

normal individuals appear, and if these are allowed to ripen seed or

even to cross-fertilize other plants with their pollen a loss of uni-

formity is sure to result. Improved methods of selection have been

developed which make it possible to distinguish degenerate plants

early in the season. Indeed, it is usually easier to recognize and re-

move them at that time than after the crop has matured and the bolls

are open.^

Uniformity has a commercial value in cotton because of the indus-

trial uses of the fiber. Threads of even strength and fineness can not

be spun from irregular staple. The spinning machines must have

fibers of nearly equal length in order to work smoothly- Special

machines have been invented to comb out the fibers and separate the

long from the short, but each operation increases the cost of manu-

facture. Neglect of selection in the field has to be made good by

expensive mechanical processes.

1 Cotton Selection on the Farm by the Characters of the Stalks, Loaves, and Bolls.

Circular 06, Bureau of riant Industry, U. S. Dept. of Agriculture. 1910,
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Loss of iinifonnit y in tlir plniits means reduced yield as well as

inferior (iher, for nuiiiy of (he plants that depart from the characters

of (he variety are de<i:eiierate and |)ro(hi('e very little cotton. Kxf)eri-

ments indicate that a general a])plication of selection would incr(?ase

the yield hy at least 10 \k'v cent and would enhance the quality and
value of (he liher (o an even greater extent. A general adoption of

im})rove(l \arie(ies and ni(>(ho(ls of selection and cult iva( ion would

hring an enormous increase in (he value of the American cotton crop.

As an estimate of the advantage to be gained annually $200,000,000

is not unreasonable.

The requirement of uniformity in long-staple cotton makes com-

munity organization especially necessary in long-staple districts.

The crossing with short cotton in the field or the mixture of seed at

the gin leads to a rapid deterioration, even before the stock of seed

is increased to the scale of commercial production. The distribution

of long-staple seed in short-staple communities also involves the

danger of having the two kinds of cotton combined into mixed bales,

which are often refused in the market. In short, the only practical

way to distribute and extend the cultivation of superior varieties of

cotton is by districts or communities. The work of breeding and
acclimatization of new types of cotton is largely in vain if they are to

be utilized only for miscellaneous distribution.

RELATION OF GINNING FACILITIES TO PRESERVATION OF VARIETIES.

In an organized community devoted to the culture and improve-

ment of one type of cotton, conditions would be much more favorable

for preserving the uniformity of select strains. With only one kind

of cotton in the neighborhood there would be no danger of crossing

with other varieties in the field or mixing seed at the gin. Every

farmer who intends to plant his own seed or sell seed for planting

should see that his cotton is ginned without being mixed with other

stocks of seed.

The importance of the separate ginning of different kinds of cotton

is already recognized in some localities. A few progressive ginners

have installed small machines for ginning cotton from select fields

and seed plats apart from the general crop. Such facilities are

needed in every community as a means of encouraging the more care-

ful selection of cotton seed. The extra equipment Avould not be very

expensive, and many ginners would be willing enough to provide it

as soon as it became a means of attracting or holding the patronage

of the more intelligent part of the community.

The most difficult task of ginning falls to the breeder who uses the

most careful syst^^m of selection, i. e., by nieans of progeny rows

planted from the seed of superior individual plants. Some breeders
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gill their individual samples by hand, while others plant tlie seed

without ginning. Manufacturers aro be<^innin<; to make small ^ins

for work of this kind. Organizations of cotton growers could well

aliord to provide for tiie ginning of small sam])les of seed as a means

of encouraging looil bree<lers and tliiis maintaining a supply of high-

grade seed for the community. The small macliines could be located

at a central point where power is available, or hand-power ma-
cliines coukl be circulated among the members of the commuiiity who
wished to gi'ow separate prcgenies of individual plants.

COMMUNITIES SllOt LD GKOW THKIK OWN SEED.

It is in the interest of communities to grow their own seed, for

])etter crops can generally be secured from properly selected home-

grown seed. A variety of cotton that has been rwidered very uni-

form by selection in one locality may show many variations when
transferred to other conditions. If these variations are recognized

and I'emovecl, the stock behaves in a more uniform manner in later

generations. Experiments have shown distinctly higher yields for

locally selected stocks in comparison with adjacent rows planted with

the original parent stock, a part of the original seed being held over

for the purpose of making the experiment.^

In view of these facts it is evident that local breeders can do better

work for their home community than breeders in other parts of

the country. The work of selection is more effective if done under

the same conditions where the crop is to l>e grown. Farmers Avho

wish to buy their cotton seed instead of selecting it for themselves

should give preference to seed raised in their own communities.

The farmer who buys his seed in his own neighborhood has the

chanco of inspecting the fields so as to form his own judgment re-

garding the skill and carefulness of the grower and see with his own
eyes whether the stock represents a uniform and otherwise desirable

type for his own cultivation. No such inspection is possible if the

seed is ordered from a commercial dealer in a distant city. In reality,

much of the seed sold for planting is raised without any adequate

precautions against crossing with other varieties in the field or mix-

ing seed in the gin.

If org^anizations grow up in the cotton industry like the clubs

and associations of breeders that are proving so important a fac-

tor in the improvement of corn, it will be still more important

with cotton than with corn to have the factor of uniformity taken

into account in contests and awards of prizes. If, for example, a con-

test of local breeders is to be held, with prizes for the best strain

1 Local Adjustment of Cotton Varieties. Bulletin 150, Bureau of Plant Industry, U. S.

Dept. of Agriculture. 1909.
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of a local \ari(>ty of cotton, the inosl imixniaiit exhibit should con-

sist of oxpcrinicnlal plats rcpr(\scntin<j^ the. dillVrent sti'ains. 'I'lie

superiority of the stocks (vinn tlie stnndpoiiit of breeding should bo

determined by their freedoiri iVoni viirijitions. It is possible to jud<2:e

ihis factor even in the widely sei)aiate(l fields. Indeed, it is nmcli

easier to coni])are (ho unifornnty of dil^er(^nt stocks than it is to

determine their j)roductivcness. The cotton j)lant is extremely sus-

ce]>tible to the inlluence of even very sli<rht di (Terences of external

conditions. Rows planted from the same stock of seed, at the siuih;

time, in appaivntly uniform soil, and cultivated in the same way
often show differences of from 10 to 20 per cent in the yield.

('<X)PERATIVE STUnr OF CUL.TITKAI. PROBLEMS.

In addition to <2:aining familiarity with improved varieties and

methods of selection many other improvements could well be studied

b}^ organizations of cotton growers. Cultural methods that ap-

peared satisfactory before the arrival of the boll w^eevil have become

entirely inadequate for the production of crops in the presence of

that destructive insect. Local conditions of soil, climate, labor sup-

ply, and relation to other crops differ so much that each locality is

likely to require a cultural system of its own if the best results are

to be secured. A cooperative study of cultural problems by cotton

groAvers' associations would be a factor in local progress, for the

conmmnity would profit more promptly by the efforts of those who
have the taste, ability, and judgment to experiment with different

methods and draw correct conclusions.

To increase the profits of farm operations by giving more careful

or scientific attention to the underh'ing factors is only one of the

advantages to lye gained. Approached in the right way, the knowl-

edge and training to be gained in connection with the selection and

cultivation of plants are of the very highest educational value in

relation to other questions of human life and progress. ^lany

farmers do not live in the country with tlie idea that they can make
more mone}^ than in the city, but because they prefer to live and

raise their children under farm conditions. They find riclier ma-
terials of life on the farm than in the town. While cultivating and

harvesting the crop the farmer can educate himself to detect varia-

tions in tlie plants. Selection develops powers of observation and

appreciation of underlying principles.

In attempting to answer the philosophers question ''TMiat knowl-

edge is of most worth ? " it is surely unwise to leave out of account the

fundamental biological facts that govern the existence of all living

creatures. The time will doubtless come when the effects of breeding

and the influence of external conditions upon development will find

a recognized place in the teaching of every school and pulpit.
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''Thou shalt not sow thy fieUl with rMin<^le(l seed" is an ancient

agricultural law not yet adequately understooil or properly obeyed.

ADVANTAGE OF SIMULTANEOUS PLANTING.

The better organization of cotton-growing communities would

result in increased i)rotection from the boll weevil. One measure

of protection that has been persistently urged upon cotton growers is

early planting. When late plantings are made by the side of early

plantings very striking differences may be shown. The early cotton

may set a crop, but may also breed so many weevils that no bolls

can be developed on the late cotton. Though the farmer who i)lants

his cotton earlier is likely to secure an advantage over his neighlx^r,

it is easy to carry the policy of early planting to unpractical ex-

tremes. Very early plantings are often killed by frost or have their

growth so badly checked that they recover very slowly or remain

permanently stunted. A later planting, with more continuously

favorable conditions, may outgrow an earlier planting and ripen

an earlier crop.

The losses that come from planting too early, as well as the injury

done by weevils bred on very earl 3^ cotton, could be avoided if the

time of planting were regulated in the interest of the community.

Inequalities of seasons and local conditions would make it unde-

sirable to fix any general date of planting for whole States or even

for counties, but a distinct advantage would be gained if local

organizations of cotton growers could agree upon a date when
planting should begin. With the importance of simultaneous

planting once recognized in a community and a local organization

to consider and agree upon a date very few farmers would be in-

clined to disregard public opinion or to incur extra danger for their

crop by planting too early.

Planting too late would carry its own penalty and risk to the

individual and would not injure the community unless it were

allowed to interfere with the early destruction of the stalks in the

fall. The advantage of clearing the plants out of the fields at

the end of the picking season depends very largely on the time when

the work is done and is another measure of precaution that could

be applied much more effectively through organizations of cotton

growers. The longer the weevils can be left in the fall Avithout food

or facilities for breeding, the smaller will be the number to hibernate

and survive the winter.

UTILIZATION OF PICKING MACHINERY.

The mechanical picking of cotton is now considered a possibility

of the near future. Even though none of the existing machines
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proves to ])v (iitiit'Iy satisfactory the prop-ess already made is an
assin'aiu'(> of fiirtlirr iinproveincnt and ultimate solution of this

difiieult prohlem. In view of the necessary crompU'xity and cost

of such machines (hey are likely to he ntijized at first in (communi-

ties where ('()()i)cr:il i\ (' oi'^anizat ions exist. The cost of operatin.2;

and repairing can he kepi down if the machines needed in a com-
mnnity are handled hv a c()r))s of liained and experienced men
instead of hv the individual farmer, who usually lacks the necessary

mechanical skill and etpiipment

COOPERATIVE FACIMTIKS I'OH HANDLING IMPROVED COTTONS.

As soon as a community undertakes to improve the rpiality of its

cotton the question of improved ginning facilities calls for consid-

eration. It is useless for the individual farmer to begin to raise

long-staple cotton unless proper ginning facilities can be provided.

The difficulty is more easily met on large estates that have their own
gins, but in ordinary communities some form of cooperation must
furnish the necessary facilities. In a well-organized community
either the manufacturers wdio require the long-staple cottons, or

the makers of ginning machinery, or the organized farmers them-
selves would find it worth while to install the most improved
ginning machinery and handle the crop in a way to secure the high-

est price in the market. It is claimed that the value of the cotton

to the manufacturers can often be increased a cent or more a pound
by the roller gins, because the long fiber is turned out in a condi-

tion better adapted to manufacturing purposes.

A considerable factor of the commercial superiority of the Egyp-
tian cotton lies in the cleaner and more uniform condition of the com-
mercial product. It is the universal custom in Eg^^pt for the ginning

establishments to bu}^ the seed cotton from the farmers and to grade

and sort it before ginning, so that bales of uniform quality are se-

cured. Though the superiority of the roller gins and improved bal-

ing machinery, at least for long-staple cottons, has been recognized

for many years past, the American cotton industry is still to gain

any general advantage from these inventions.

Well-conducted ginning establishments would be able to sell their

cotton on the basis of recognized marks or brands instead of through
the present wasteful system of sampling the bales. They could also

furnish the community w^ith the highest grade of seed from the most
uniform fields of the preceding season. There is no fundamental
reason why cooperative ginneries, compresses, and oil mills should
not be conducted for the advantage of agricultural communities in

the same way as creameries, canneries, packing houses, and other

cooperative enterprises.
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CONCLUSIONS.

Producers of many crops iiave found it to their interest to form

local associations, but it is doubtful whether any other branch of

agriculture has so many advantages to gain from community organi-

zation as the cotton industry. Natural conditions are favorable for

a greatly increase<;l production of high-grade long-staple cottons in

the United States, but the present system of growing and marketing

the crop favors the production of low-grade cotton.

Without the advantages of community cooperation many of the

results of the scnentilic investigation of breeding and cultural prob-

lems can not be a})plied ettectively to the improvement of the cotton

industry. Unless commercial quantities of the same kind of cotton

are produced it is difficult to secure an adequate return for the work

of selection required to preserve the uniformity of superior varieties.

In order to maintain uniformity and produce commercial quanti-

ties of one kind of cotton communities should limit themselves to the

cultivation and selection of a single superior variety. The choice of

the variety to be grown, the production of good seed, the determina-

tion of the date of planting and the methods of cultivation, the

harvesting, ginning, storing, and marketing of the crop are all prob-

lems that can be solved to much better advantage by community co-

operation than by individual planters working alone.
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Ai/ricultunil Explorer in ('Itnrgc of Forr\(jn Seal <in<l I'hiiil J ntrodurlifju.

INTKODl CTION.

T( is now nearly two centuries since the first successful attempt to

liybridize plants was made by an English gardener. This seems a long

time if measured in the terms of mechanical invention, but when it is

remembered that with most plants such a cross as that first one pro-

duced can be made only once a year, the accomplishments of plant

hybridization appear truly remarkable. A mechanic makes a new

machine and tosts it at once; a plant breeder makes a nev/ cross, but

must wait for the following season, and if his plant is a tree or shrub

he must wait for many seasons before he knows whether he has

obtained from his cross something worthless or a new hybrid which

is an improvement over that which the world already has.

The inventor makes his machine, patents it, or ke^ps some feature

of its manufacture secret, and on the basis of his secret or his patent

convinces capital that some kind of a monopoly can be maintained

by which the exploitation of the invention can be made profitable.

I'he plant breeder, on the other hand, can not patent his new variety,

neither can he keep its origin secret to any material advantage; con-

sequently he must take the risk of growing a stock of his new plant

on the ground of his personal conviction that it will be profitable,

and then, if he can, he must sell this stock of plants to the public at

paying prices. How difficult is his task of making a large amount

of money out of a single new plant hybrid becomes apparent when

we consider how easily anyone can obtain a few seeds or cuttings by

dishonest methods, from these produce the identical plant, and in a

few years have a stock of plants of the same kind for sale, and

even claim to have himself originated it by crossing. Coupled with

this difficulty, which seems to be inherent in the creation of plant

hybrids, is a still greater one, that of adequately testing the new
variety before putting it on the market. One can therefore see the

reason, or at least one of the re^isons, why even more has not been

done to make nevf forms of plants which combine old characters or

bring into expres^sion new ones.

Tliis difficulty of thoroughly testing a newly originated plant com-

bination explains in a measure why so many of the novelties of our

411
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seod catalogues from which seedsmen make their money are disap-

pointing when we come to try them. This is not quite so serious

a matter if the phmt is an annual, but if it is a long lived fruit tree

that occupies valuable land and requires costly attention, the failure

of a variety is often a real tragedy. Only those pioneers in plant

breeding who have seen orchards come and go in their regions know

the stories of these catastrophes. The writer's first shipment of

foreign plants to America was of Corsican citron scions, sent to save

an orchard which had been budded with lemons instead of citrons

because of the ignorance of the person through whom they had been

procured.

Perhaps it is the seriousness of the difficulties surrounding the

work of the man who w^ould make his living out of it that has made

plant breeding as a profession such a rare thing in this country. And
yet the importance of obtaining a single superior variety of plant for

the agriculture of a great region often can scarcely be overstated.

There is nothing more picturesque in agriculture than the role

played by the discovery or introduction of a new variety. The vines

of the Chautauqua grape belt, producing annually 200,000,000

pounds of grapes, come almost entirely from cuttings of a seedling

planted in Concord, Mass., 08 years ago. Both the Elberta and

Belle varieties of the peach, which have earned many millions for

fruit growers since the fall of 1870, originated in Georgia from the

same tree of an imported Chinese cling peach. The founding of

miles of orange groves such as the Avorld never saw before is the

result of the importation of a single bunch of scions from Bahia,

Brazil.

These are familiar examples of discoveries in the agricultural

world comparable to the inventions of the telephone and the type-

setting machine in the w^orld of technology. And yet Ephraim

Bull, who discovered the Concord grape; the Rumph brothers, who
originated the Elberta and Belle peaches; and William Saunders,

who introduced the Bahia navel orange, received no financial ad-

vantage from their discoveries. It must be said that the value of

plant breeding heretofore has been very great, but the rewards have

been very small.

THE PRACTICAL VALUE OF PLANT BREEDING.

It is because of this really great value to the country in the improve-

ment of its agriculture which plant breeding can accomplish that

Federal and State aid to those engaged in it is a legitimate, even

a paying investment.

One of the ways in which the Government is aiding the amateur

plant breeders of the country is by securing for them the foreign
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j)ljint spocics widi which (o \\()il<. Thcsi^ are of such an experi-

mental charactAM- and ihc demand lor lh<'ni is so small that it conld

not ^voll pay any comnKM'cial fn-m lo ciiny on the correspondence

necessary to secure them, nmch less lo send out men who are trained

lo look for (hem in (hose out-of-the-way places where they grow
wild.

It is to be regretted that there is still in the minds of many people

a feeling that the botanists of the world are more interested in an

aci^demic study of wild plants which would be of little practical

value than in an attempt to make them nseful, for the world is

now l)eginning to '"cash in," as it were, on the vast store of knowl-

edge which the collectors and pressers of dried plant material have

gathered together with such self-sacrifice and poorly paid service.

The systematists have located the wild species of plants and have

described them, making it comparatively easy for us to get them
whenever they are wanted for breeding purposes. Since Darwin's

time this problem of breeding has risen from an unintellectual prob-

lem of the farmyard and the flower garden to a point where it

attracts the study and attention of the greatest minds. We have

come to see in it possibilities of the very greatest moment to the

races of men, and an understanding of the laws Avhich govern the

variation of plants and animals probably will be one of the great

accomplishments of the future, great not only in the effect which

it will have on the industry of agriculture but probably as great in

its effect on the production of human beings.

NEW ENV1K0N3IENT A CAUSE OF VARIATION.

Eighty years ago the way in which plants were built up was so

imperfectly understood that the cell organ called the nucleus, which

has come to play such an important role in plant hybridization, had

not been discovered; while the presence of a definite mechanism by

which the matter that is transmitted from parent to offspring is

divided and redivided until every cell in the entire body of the off-

spring has received a portion of the substance of the parent was not

so much as even suspected. It is perhaps the practically universal

presence of this cell organ and the uniformity of its mechanism of

division that give such importance to any study of it. "\Miile it is

still a debated matter whether the law of Mendel is supported by the

discovery that there are differences in the two halves of the cell

nucleus when it divides for the production of the pollen, and while

there are those who think the simple numerical coincidence discovered

by Mendel is not adecpiate to warrant the belief in the existence of

character unit particles and their alternate transmission in pure germ

cells as a general principle of heredity, there is a certain agreement
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in the exinn-ience of plant broedors wliich lias a tlefhiitc. iM'arin*^ upon
the utility of plant introiluc-tion. It is upon the basis of these princi-

ples that those who are eii*>;a^Hl in crossin^j^ plants have Ix^.^iin to

reach out for more material with which t(i work in the ori*^ination

of new and valuable forms.

In the lang'uage of recent writers on this subject

:

When germ cells of different varieties are iiiiite<i in oonjuffntion, characters

may be brought into expression which neither of tlie iiartiiers would have
shown if joini>d with a mate of its own kind.

Selective narrow breeding renders organisms more and more uniform. One
set of characters is repeated in the successive generations of selected stock

and the other alternative feature left in abeyance. I'niformHy in the expression

of one set of characters may increase the ai^ricultural value of tlie variety, but

the restriction of expression to a narrow range of characters results in a

weakened vitality and a lessened rate of increase.

Limitation to one set of characters brings, in other words, an expression

of fatigue. Expression of fatigue also brings a gi-adual narrowing of the

range of conditions under which tlie variety remains normal and uniform.

With many closely selected varieties of i)lants seed has to be raised in one

particular locality. Even a slight change in the expression of the environmental

characters is likely to disturb the processes of desct^nt and reveal their degener-

ate state. Sometimes the removal of selected varieties to new conditions

calls forth large numbers of degenerative variations, and sometimes a notable

change occurs in a whole planting as though a simultaneous mutation of all

the individuals had taken place.^

Wide variability is the most efficient means of acclimatization, and only

species with many elementary units would have offered the adeipiate material

for introduction into new countries. * * * From this discussion it would

seem that it is more rt^asonable to assert that variability is one of the causes

of the success of cultivation than to assume that cultivation is a cause of

variability at large.'

These observations on the behavior of plant varieties have been

made within quite recent years and evidence is rapidly accumulat-

ing to show that an influence upon variation is produced by the

transplanting of plants from one region to another. The proper

understanding of these variations by the breeder is becoming more

and more a part of his profe^ssion.

The observation has been made that in polyembryonic seeds the

plants which spring from the nucellar tissue by budding in close

contact with or even extending into an embryo sack containing a

hybrid embryo which is the result of cross-fertilization, show signs

of increased vigor, though retaining the general characters of the

variety; and the possibilities of breaking up a species and starting

it to vary in ways unknown before by crossing on it, to start with, a

form which is close enough to be congenial and then, when the varia-

1 Cook, O. F. Heredity Related to Momor}- and Instinct. Tlie Monist, vol. 18, No.

3, July. 1008, pp. 3GS and 373.
2 l>e Vries, Hugo. Species and Varieties, Their 0rig:in by Mutation, 1905, p. 66.
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lions have been sturled, usin*:^ species which are more remotely

!('l:i(('(l (<) it Jind wliicli i-cfustMl to cross with it befoi-e sccun, accor<liiit^

to the. slndies of Mr. VV. T. S\vin«^h', to ojx',11 up new fiehls of re-

seui-ch. The direct utilization of first-generation hybrids in such

field crops as corn an<l th(^ j)roduction of the liybrid seed on a com-

mercial scale, as \v(*ll as the possibilities of propagating asexually

by means of cuttings sterile hybrid plants of which we utilize f)nly

the vegetative j)arts, as in the case of alfalfa, or of fertile hy))ri(ls

which produce abundant seeds, but from the seeds of which und(;-

sirable degenerate varieties arise in the next generation, is a promis-

ing new opening for investigation. These features are suggestive

of the close work which plant breeders are doing and iUustrate

tlic most important fact that they realize that the substance they

are working wuth, protoplasm, is not merely a chemical one but

one which has a structure that permits the most varied and intricate

reactions to go on at the same time w^ithin the narrow confines of a

single cell.^

TUE INFLUENCE OF THE INTRODUCTION OF NEW SPECIES.

The influence which the introduction of a single new species may
sometimes have on the creation of a whole range of new varieties is

nowhere more strikingly demonstrated than in the case of the intro-

duction of the Bengal rose into Europe. As Viviand-Morel ^ remarks
in his article on the hybridization of the genus Rosa

:

The obnii^es that upset the genus Rosa were contemporary, or nearly so, with
the French Revolution. It was al>out this time, in fact, that there was intro-

duced into cultivation the rose called " the Bengal," which transformed the

genus and altered it from top to bottom.

According to the English gardener, Philip Miller, who wrote in

the eighteenth century, there were only 30 varieties of double roses

in cultivation in his time. Compare this number with the 2,000 or

more of to-day. Wivdt has l)een done with the rose probabl}^ can l)e

done in greater or lesser measure with many of our other cultivated

plants.

In other words, plant breeding is now on the very borderland of
our loiowledge of the microscopic structure and chemistry of 2:>roto-

plasm on the one hand and touches the great commercial inter-

ests on the other, and therefore its study has all the fascination of
true research which is stimulated by the quick utilization of newly
discovered facts.

1 AlsI.erj,', Carl L. Mechanisms of Cell Activity. Science, n. s.. vol. .14. No. S6r>, 1911, p. :'..

2 Vivlaud Morel, .1. V. On the Hybridization of the aenu.s Rosa. Journal of the Roval
IIorticulLural Society, 1904, vol. 29, part.s 1, 2, and 3, p. 41.
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EXTENT OF TlIK WOKK (»F TllK OFFICE OF FOltKIGN SEKU AND FU\NT
INTKOIJICTION.

To stimulate this research and make it possible for a growing num-
ber of enthusiasts to breed plants with intelligence, the Oilice of For-

eign Seed and Plant Introduction has been imix)rting from various

parts of the world the wild relatives of our cultivated plants and such

promising wild forms as seem to offer a chance for domestication.

When one canvasses the whole world for the varieties of one of our

cultivated plants it is surprising to find how many forms there are.

In IDOT, for example, when the systematic w^ork of bringing in soy-

bean varieties for the Office of Forage-Crop Investigations first

began, there were known in this country only 23 varieties. In a

recent bulletin of the Bureau of Plant Industry 300 are mentioned

as having been tested.^ Tiiese forms have been gathered since 1007

from the bazaars of oriental villages or bought from peasants in

Japan, India, China, Siberia, Chosen (Korea), and the Dutch East

Indies by trained explorers, American consuls, mivssionaries, or special

correspondents.

The extensive experimentation in the selection and breeding of the

cowpea w liich has been made by the Office of Forage-Crop Investiga-

tions is an example of the value of making a comprehensive collection

of the varieties of a well-known cultivated crop, notwithstanding the

fact that no new variety imported has yet proved superior to the

noted Whippoorwill variety.

-

THE IMPORTATION OF SPECIES OF DIOSPYROS.

No doubt there are skillful men really interested in the improve-

ment of our common persimmon who do not realize that this Amer-

ican species is only one of a great genus of plants of which botanists

have gathered over 200 species on their collecting trips. Nor do they

realize that there are among these forms a large number which have

edible fruits quite as palatable as the persimmon of our Atlantic

coast. To help the breeders who were really interested in this great

fruit crop the explorers of the department and its correspondents

were notified that relatives of the persimmon were wanted. Careful

descriptions, with photographs copied from botanical books, of the

best forms desired were sent out when necessary. The result is that

there have been imported during the past 14 years at least 18 species.

The map (fig. 13) will give some idea of the range of the earth's sur-

face over which this seiircli has already extended, but it really has

1 Piper, C. v., and Morse, W. J. Tlic Soy Bean ; History, Varieties, and Field Studies.

Dul. 107, Bureau of Plant Industry, U. S. Dept. of Agriculture, 1010, p. 24.

- Piper, C. V. Agricultural Varieties of the Cowpea and Immediately Related Species.

Bui. 229, Bureau of Plant Industry, U. S. Dept. of Agriculture, 1912.



Yi>.irb(nik U. S. Dopt. of Agnculturo, 19M Plate XLIII.

Fruit of the Lotus Flower Persimmon.

[A fonn from Chilili, China, with striking fruits which are quite seedless. One of the new oriental

forms introduced for breeding purposes.]



Yearbook U. S. Dept of Agriculture, 1911. Plate XLIV.

Fruits of the Mabola, a Tropical Persimmon (Diospyros discolor Willd.).

[Native of the Philippines; it is now cultivated in India for its excellent fruit. One of eighteen species of

the genus Diospyros which have been introduced for the work of the breeders of the American and the
Japanese persimmon.]



Yearbook U. S. Dept. of Agticultuto, 1911 Plate XLV.

Fig. 1 .—Fruits of the Desert Lime (Atalantia glauca (Lindl.) Hook. f.).

[ProhaMy the hardiest of all evergreen citrus species. A form with thick, leathery leaves from
a location in Queensland, Australia, where very heavy frosts occur. The small fruits are
edible.]

- .^ .• >.

Fig. 2.—a Tree of a Wild Pear of China.

[Thisspecies (Pyrusb(tula(f()li(i Bun^e) is used in China as a stock. It grows easily from cuttings
and stands alkali remarkal)ly well.]



Yearbook U S. Dept. of Agriculture, 191 I

.

Plate XLVI.

Fig. 1 .—a Wild Apple in Chinese Turkestan.
|Mr. Frank N. Meyer reports that the resistance to cold and drought of this wild form is quite remark-

able, and he predicts that it will be an important factor in creating hardier races of apples for the
Upper Mississippi Valley.]

Fig. 2.—a Chinese Bush Cherry Orchard in the Ming Tombs Valley, Northwest
OF Peking.

[This low-growing cherry is grafted on the wikl-peaeh stock. It may prove of decided value to the
breeders of bush cherries.]



Ycathook U, S Dopt. of Agriculture, 191 1

.

Plate XLVII.



Yearbook U. S. Dept. of Agriculture, 1911, Plate XLVIII.

Stones of the Chinese Wild Peach, Natural Size.

This wild species (A mycid ilus duiidiana (Carr.) Dippel) is used commonly as a stock for stone fruits

in China. It is remarkably hardy and drought resistant and has been introduced for stock and
breeding purposes.]
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only be^uii. Until the plant breeder has had an opportunity to make
the acquaintance of all of these which bear edible fruit he can not l>e

said to have exhausted the |X>ssibilities of the genus. P2ven then he

may find that there is among the species without edible fruits one

which has some particular character that will make it valuable for

breeding purposes. The use of the plant as a stock might be inval-

uable even though its fruits were worthless. In point of fact one of

the recently introiluced species of Diospyros (/>. lotus) has fruits

(PL XLIII) but little better than, if as good as, the Virginia per-

simmon, but its roots are more fibrous, and the plant does not form a

long taproot as does the Virginia species. For this reason it is easily

transplanted, while the common American species is among the most

difficult of fruit trees to transplant.

This search for the relatives of the persimmon, which is taken

merely as an example of the character of the work which this article

desires to emphasize, has revealed entirely new types of the large-

fruited orient-al persimmon (Diospyros kaki). There are several

varieties with fruits which are puckerless even when they are as hard

as apples; others which are characterized by trees of immense size

and an apparently higher age limit than anything that American
growers have known of heretofore : in another variety the element

of seedlessness is combined with unusual size of fruit, while a pre-

cociousness which makes plants 2 feet high and 4 years old bear a

heavy load of fruit is possessed by another.

The breeder has now at his disposal the following characters: Long
life; large size of tree: precociousne^s; great variety of form, color,

flavor, and size of fruit: seedlessness: a root system which is easily

transplanted: freedom from astringency; and in the tropical forms

which are not so well known a number of characters such as the firm

cream-colored flesh of Diospyros discolor (PI. XLIV), native of the

Philippines but now much cultivated in India.

But we have in our own country two species of persimmons, both

of which have most valuable characters, the common Virginia per-

simmon {D. cirginiana) and the Texas species (Z>. texarui), the

former of which refuses to bud out in the spring until the cold

weather is really over, and hence is not injured by the freezes which

follow the February thaws of the South, while the latter, although

tender, is extremely resistant to drought-s. endures a highly calcareous

soil, and beai^ large crops of a fruit which is unusually sweet.

Can not these invaluable characters be made the basis of entirely

new races of fruit, and crosses be effected between the oriental and the

occidental persimmon which will combine the large size and attrac-

tiveness of the former with the hardiness and resistance to drought

of the latter?
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THE COOPERATION OF AMATEURS NECESSARY IN PLANT BREEDINCi.

Wlion ono considers tlio years which will pass before these diflerent

species that are intnxhiced will be hybridized and their progeny

bear fruit, one is inclined to feel dismayed at the magnitude and

difficulties of the problem.

If ono were dependent, upon the production of a superior strain for

a livelihood it w^ould indeed be a hazardous occupation. But with

generous Federal assivStance in getting the plant maU^rial and with

the pleasure that goes with the hybridization of plants it is to be

expected that an increasing number of men and women will seek

their recreation, as they do in England and Japan, in the breeding

and selection of our cultivated plants. It is also to be hoped that out

of the many crosses there will be evolved in the future, as there have

been in the past, but with more rapidity, greatly improved forms of

those fruits which we now^ have and new kinds which are now quite

unknown to us.

To encourage the formation of collections of these plants which are

related to already domesticated species or seem capable of domesti-

cation is one of the main objects of plant introduction. Those who
have been most closely engaged in the work of plant breeding seem

to believe in the great value of the " personal collection." Not that

they do not think there should be in the country a number of arboreta,

certainly one at each agricultural experiment station, but the work
of plant breeding is so preeminently a work requiring the undis-

turbed attention of the breeder during the early morning hours that

the large laboratory and the large collection, from the very nature

of their size, separate the breeder too far from his plants. The
equipment of a large and well-stocked laboratory and extensive

fields and nurseries may prove a decided illusion to the plant breeder.

They seem not to furnish the ideal conditions which they are expected

to provide, mainly because they separate the breeder himself from the

plants which he wants to breed.

In looking over the historical accounts of the origin of the most
promising varieties of our fruits one can not but be impressed with

the fact that the great majority of them originated as chance seed-

lings. Fence corners, new clearings in the forest, neglected spots in

the strawberry patch, or old nursery rows seem to be the birth-

places of some of the most famous of the cultivated varieties.^ And
when the fruit or nut under consideration is a new one to the country

or to cultivation, like the avocado or the pecan, the list of varieties is

made up almost exclusively of seedlings or bud variations wliich

1 Taylor, W. A. Promising Now Fruits. Yearbooks of the Department of Agriculture,
1901 to 1910. Out of 110 varieties of promising new fruits and nuts de.scribed, 70 per
cent were of probable cbanco origin, while only 21 per cent were originated directly by
breeders, and per cent were introduced directly from abroad.
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have been followed up by amuteiirs. It would be hard to estimate

the debt which the world owes to the amateur, whose oidy reward has

been the pleasure of discovery.

Plant breeding seems to be a peculiarly personal thin<( and the

work of one individual is rarely taken up by another where it is

laid down by his predecessor. Therefore a collection of plants for

breeding purposes, even though in a permanent arboretum, loses a

gi-eat deal of its value upon the death of the breeder who is at work

with it. This being the case, there is good ground for the contention

that the Government is amply justified in placing collections of

plants in the care of individuals, even though they are subject to

the unusual risks incident upon the death of the breeder or the sale

of his property.

Naturally, in the introduction of new plant species and varieties

for breeding pui-poses the demands of the official Stiite and Federal

experimenters have been earlie.st in coming in, but the number of

amateurs who request importations is rapidly increasing. These

cover a very wide range of plant species.

SOME RECENT IMPORTATIONS FOR PLANT BREEDERS.

In order to assist in the development of a tobacco that will be

resistant to the Granville tobacco disease, 64 importations of

tobacco have been gathered together. To assist in the improvement

of the potato, 248 introductions of Solamim tuherosum from South

America have been made. In attempting to aid in the produc-

tion of a rust-resistant asparagus and the solution of certain impor-

tant breeding problems connected with this genus, 35 different

forms hiive been collected out of a possible hundred. With the idea

of stimulating someone to breed the maypop (Pass'iflo7'a incamata)

of our Southern States with the delicious-fruited species of the

passion fruit of South America, Australia, and South Africa, about

70 importations have been made. To assist the breeders who are

interested in the possibilities of the hybridization of the different

species of poplars and cottonwoods, Mr. Frank N. Meyer has been

recently collecting desert species in western Chinese Turkestan.

One of the greatest pieces of introduction work that has been

done is that with the genus Medicago, which contains the important

forage plants, alfalfa and bur clover. The world has been literally

ransacked for seeds of every promising species, and three expedi-

tions into Siberia have been made for the purpose of obtaining

ample quantities of certain forms to enable the breeders to work

together in the creation of superior drought and cold resistant forms

for the Northwest and winter-growing varieties for the irrigated

valleys of the Southwest.
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In connection with (lie inve.stip^a lions to originate new types of

3itnis fruits by the OfKce. of Crop Physiolo^ and Bivedin^j^ Investi-

pitious a striking new dry-hmd liilnMhiciion lias been niach*, of a

species rehited to tlie orange. 'J'his is the desert lime of Australia,

which is vshowi> in Plato XLV, figiire 1. The importance of this for

breediiiir })urpose.s was pointed out by Mr. W. T. Swinf^le and the

fact emj)hasize(l tliat it is a species which will stand frost, bears

drou<j:ht remarkably well, and already has edible fruits which,

although small, are of fair quality for making preserves.

In response to the request of the plant breeders of the upper Mis-

sissippi Valley for material with which to solve their problem of

cold-rosistant fruits, Mr. Frank N. Meyer during the past two
years has been making a thorough search on the cold and barren

slopes of the Tien Shan Mountains and the desert regions of Chinese

Turkestan for wild apples (PL XLVI, fig. 1), pears, peaches, apricots,

plums, cherries, currants, and other fruitvS, and he reports the pres-

ence there of forests of wild apples, apricots, and almonds and the

existence of remarkable bush cherries (PI. XLVI, fig. 2) which are

promising for the breeders of cold-resistant forms to work with.

Perhaps there is no plant which has been brought in recently that

has attracted so much attention among breeders as the Chinese wild

peach {Amygdolus davidiana). (PI. XLVIII.) Trials with it have

already shown that it can stand more cold than the hardiest variety

of peach in low^a, that it promises to be a very' valuable stock in Cali-

fornia, and it has stood the extreme heat of the Southwest in a re-

markable way. Whether it can be hybridized with the ordinary peach

remains to be seen, but certainly it is deserving of a place in the

home collection of every fruit breeder. It is not yet known whether

it will prove resistant to the peach yellow^s. Its resistance should

certainly be tested.

Expeditions made by the veteran horticulturist, Mr. G. Onderdonk,
of Nursery, Tex., into the peach regions of Mexico have resulted in

the selection of at least one variety of peach w^hich promises to be of

distinct value in central Texas.

It is a recognized fact that the Chinese pears and their American
descendants, the Kieffer and Le Conte, are not affected by the pear

blight which attacks and destroys whole orchards of the more delicate

varieties that have come to us from Europe. With the possibility of

creating superior blight-resistant varieties which shall be of better

quality than these cooking pears, all of the best varieties which can

be found in China and central Asia are being assembled for the use

of the pear breeder. (PI. XLV, fig. 2 ; PI. XLVII.)
The walnut growers are looking around for disease-resistant varie-

ties. The chestnut breeders know of the immunity of the Japanese
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chestnut to the chestnut bark disease and are trying to produce a

sweeter variety of this hardy species. The wheat breeders are testing

the newly discovered wild enuner from Palestine in their breeding

experiments. The cotton varieties which have been selected from

varieties of Egyptian origin promise a paying industry in the Yuma
ivgion of Arizona. The Sudanese and Chinese Kafir corn contain

varieties of great value for the selection of better strains of this

great grain crop. The Sudan forage grass, a stolonless species related

to our Johnson grass, but of great promise as a forage crop, is devel-

oping a series of valuable variations in the hands of the experts of the

Office of Forage Crop Investigations.

There is, in fact, scarcely an important plant industry in the coun-

try upon which the breeders are at work which is not likely to be

affected by the introduction of some foreign species and its skillful

use in hybridization, and it is one of the most pleasurable parts of

the work of plant introduction to search out and obtain for the plant

breeders the species which they want.



PROMISTNO NKW FRIITS.

Ky William A. Taylor, Ponuilogiat wnd A,ssistant Chief, and II. P. Gould,

Penologist in Charge of Fruit District Investigations, Bureau of Plamt

Industt^.

INTRODUCTION.

Since fruit culture first began to receive serious and systematio

attention in the United States the question of what varieties to plant

has been an important one in the minds of fruit growers and in the

deliberations of horticultural and pomological societies.

That this matter will continue to need attention for many years to

come is inevitable. Fruit culture is constantly being extended into

new regions where new conditions or combinations of conditions of

climate, soil, etc., exist; new marketing facilities are developed; and

changes in the market demands occur. These factors influence in a

marked degree the selection of varieties of fruits for planting by the

more discriminating and farsighted fruit growler. More and more
are varieties being planted to meet particular conditions and for

special rather than for general purposes.

In this perpetual effort to obtain better varieties and such ones as

will more satisfactorily meet particular needs, sorts that have long

been in cultivation but which have remained largely in obscurity

sometimes come into prominence because of their adaptability for

some new requirement. Such varieties have frequently been included

in the series of articles of which the present paper is a continuation.

The varieties described in this article have been selected because

of the value which they are believed to possess in the further devel-

opment of fruit culture.

The Department of Agriculture has no stock of these varieties

available for distribution.

CORNELL APPLE.

Synonyms : CornelVs Fancy, CornelVs Fwvorite.

[PLATE XLIX.]

EARLY HISTORY.

The Cornell apple, strictly speaking, is not a new variety, yet it

is unknown to a large proportion of growers. It has apparently

423
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been in eJtistence for 100 yeers, or perhaps ^•" '^'-r. Wlitt mpp««n

to be an authentic account of its origin, p «l in 1809.* states

that *• The Cornell's Fancy Apple originated some sixty or seventy

years ago on the farm of Gilliam Cornell, near the Street road, in

Southampton Township, Bucks County. Pa.*'

From the dates mentioned it is evident mat iliis variety origi-

nated in the last part of the eighteenth or the first part of the

nineteenth century.

The original tree appeare to have been a fence-row seedling. In

its early years it attracted considerable local attention, and many

scions of it were distributed in adjoining portions of Philadelphia

and Montgomery Counties, Pa. The first published description of

it appears to have been that of Downing in 1857.'

BBBCUPnOX.

Form oblong conic: size medium to large: cavity regular, some-

times slightly irregular, usually large, rather deep, slope gradual,

with russet markings: stem meilium to long, moilerately stout: basin

usually regular, of medium size and depth, with gradual slope

usually, sometimes furrowed or corrugated: calyx segments medium,

converging : eye small to medium, closed ; surface smooth, sometimes

more or less ribbed: color creamy or yellowish white, washed with

mixed red. striped with bright crimson, and slightly overspread with

gray : dots usually rather large and conspicuous, occasionally minute,

often aureole, grayish, sometimes brownish : skin rather thin, usually

tender: flesh yellowish white, fine grained, very tender, moderately

juicy; core conical, clasping, medium in size, slightly open: flavor

mild subacid, pleasant: quality good to very good. Season August

in middle latitudes.

The tree has been reported to lack vigor in some sections, but

apparently in regions to which the variety is well adapted it makes

a good growth and is usually productive. The fruit should not

be left on the tree too long, as it has a tendency to crack and be-

come mealy when fully ripe. Though it has become quite widely

disseminated, it is grown only in very limited quantities and is

largely unknown in the markets. In the further extension of early-

apple culture it is believed that it can be made an important sort

in middle latitudes.

The specimen iUustrated in Plate XLIX was grown by Thomas

O. Duvall. Burtonsville, Montgomery County, Md.

iTbe Gardener's Montblj. vol. 11. 1S6<>. p o76.

* Downinr's Fruits and Fruit Trees of America, reriaed edition. 1S57. p. 131.
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HAN JACIN'IX) AIM'LK.

Synonym : Mrs. Hrifun, orroneouHly.

[TLATI-: L.]

KAK1,Y mH'n)KY.

The Sail Jacinto apple apjK'ars to have first come to li^ht in the

orcliard of Dr. A. M. Kaghind, of Pilot Point, Denton County, Tex.,

under the following circumstances:

About 1881 or 1882 he obtained 12 apple trees under the name
" Mi*s. Brvan " from a Georgia nursery.^ Wlien these trees came

into bearing, four of them produced fruit which was entirely distinct

in size, color, and time of ripening fi-om the fruit borne by the other

8 tre^s, which were true to name. After several years of fruiting,

Dr. Kagland was so favorably impressed with the value of the fruit

from these four trees that he had the variety propagated. In the year

1900 it was propagated by T. V. Munson & Son and listed for sale in

a catalogue issued in 1902 under the name "Mrs. Bryan," the fact

that it differed from the variety entitled to that name not having been

established at that time.

Meanwhile doubt had arisen as to which of these two varieties was
the true " Mrs. Bryan." Specimens of the fruit were submitted to the

proprietors of the nursery from which the trees came, but they were

unable to identify them, having never seen a variety like these speci-

mens so far as they knew. Specimens were also sent to Mrs. J. W.
Bryan, of Dillon, Dade County, Ga., on whose place the Mrs. Bryan
apple originated. She did not recognize the variety, but was positive

that it was not the " Mrs. Bryan."

It having become evident that the identity of this variety was en-

tirely unknown up to this time to the parties who were chiefly con-

cerned and in view of the apparent value of the variety for southern

latitudes and the interest which it was attracting it was named " San
Jacinto "2 by Dr. Ragland, in honor of the battle of San Jacinto,

which took plac^ on April 21, 1836, near the mouth of the river of

that name and which resulted in the establishment of Texas as an
independent republic.

In the fall of 1903 this variety was listed for sale under its present

name in the catalogue of the Munson Nurseries, Denison,^ Tex., this

l>eing, so far as known, the first publication of the name.
Since the fact that it is distinct from "Mrs. Bryan " became evident

some 8 or 10 years ago, its history has received more or less con-

> Letter from Dr. A. M. Rapland. December, 1011.
•Letter from Mr. T. V. Munson, December, 1911; also letter from Dr. A. M. Ragland,

December, 1911.

•Letter from Mr. T. V. Munson, December, 1911.
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stunt consitlenituHi, but no older tree of the same variety lias been

discovered to which the four trees planted in Dr. Uagland's orchard

about 30 years ago can be traced. Apparently all of the trees of the

variety which have been planted since it began to attract atten-

tion some 10 or 12 years ago trace directly to Dr. Ragland's orchard.

It is now propagat^ed under the name '' San »Tacinto'' by a considerable

number of nurseries.

DESCRIPTION.

Form roundish to oblong oval; size medium to large; cavity irreg-

ular, medium in size and depth, slope rather abrupt with russet

markings, sometimes lipped; stem of medium length, fairly stout;

basin regular, medium to large, slope gradual, more or less furrowed

;

calyx segments rather long, converging; eye medium to large, closed;

surface smooth, except some slight ribbing; color yellowish to green-

ish white, washed with suffused red over nearly the entire surface,

with few splashes and stripes of bright crimson; dots numerous,

sometimes indented; skin medium thick, tenacious; flesh white or

yellowish, sometimes slightly tinted; texture medium fine, breaking,

juicy; core oval or conical, clasping, of medium size, open; flavor

subacid, pleasant
;
quality good to very good. Season in northern

Texas from the first of July until the middle of August, the main
portion of the crop following the Red June apple.

The tree resembles the Red June, but it is a more vigorous grower

than that variety. It begins bearing early and is proving produc-

tive. The fruit is also quite like the Red June type, and there is

some reason for supposing that it is a seedling of that old and widely

grown southern variety.

It seems to be particularly well adapted to southern latitudes,

being one of the most satisfactory apples of its season in northern

Texas, Oklahoma, and other southern and southwestern points.

The sj>ecimen illustrated in Plate L was grown by Dr. A. M. Rag-

land, Pilot Point, Denton County, Tex.

SHIAW^ASSEE APPLE.

Synonyms : Shiawassee Bea-uty, Missoula.

[PLATE LI.]

EIA.RLY HISTORY.

Though the Shiawassee apple has been in cultivation for 60 years

or more, it is grown but comparatively little. Its early history, as

given by the late T. T. Lyon, is as follows

:

The fruit originated from the pomace of a lot of grafted fruit grown in a

nursery in Gaines, Genesee County [Mich.]. A portion of the trees grown from

them were sold, ungrafted, to Mr. Beebe Truesdell, deceased, who planted them
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in \'oriuni, Shiawasst'c Coiiiily. AmoiiK (how w.is (lu? ori;;iiiul tree of tliis

vurioty. which lias now borne full and rcf^ular (roi»s for nion* than 10 years,

with the exccplioii of two seasons, when tlie croi) was thinned by frost.^

This variety belongs lo the Famcuse group of apploii, as does the

Mclnt(Ksh,- and is coiniuonly supposed to be a seedling of Fameuse,

which was a well-known variety in Michigan at the time wlien

ShiawasscH.' originated.

DESCRIPTION.

Form oblate, sometimes slightly conical; size medium to large;

cavity broad, deep, rather abru2)t; stem of medium length, moder-

ately stout; basin regular, large, with gradual slope; calyx segments

medium, converging, sometimes reflexed at tip; eye small to medium,
open or partially closed; surface smooth; color pale yellow, washed
over nearly the entire surface with mixed crimson stripes of purplish

red, sometimes thinly overspread with gray; dots rather scattered,

usually small, sometimes more conspicuous, grayish or yellowish

in color; skin moderately thick, fairly tenacious, sometimes covered

with a light bloom ; flesh white, sometimes very lightly tinted with

red, fine grained, tender, juicy; core conical or oblate conic, clasping,

of medium size, open; flavor subacid, aromatic; quality very good.

Season October to January.

It has been quite widely though not extensively grown throughout

the older apple-producing regions of the Northern States and also

in some of the Canadian Provinces. The tree is a strong, upright

grower, but the branches become more or less drooping as it attains

age. It is more highly esteemed for and is perhaps better adapted

to home use than it is for general commercial purposes, but its high
quality and attractive appearance, together with its productiveness,

make it a variety of more than average merit for northern apple-

growing regions. The tree is considered as hardy as the Fameuse,
wdiich indicates its adaptability to all but the colder apple regions.

It is less susceptible to apple scab than the Fameuse, but sometimes

shows a tendency to rot at the core.

Attention has been more or less directed to the Shiawassee apple in

the Bitter Root Valley of Montana in recent years, because of its

apparent usefulness in pollenizing the Mcintosh apple, the latter

being a leading commercial variety in that region. As its identity

in the Bitter Root Valley, however, was unknown until recently, it

has been locally propagated there under the name " Missoula."

The specimen illustrated in Plate LI was grown by H. C. and
M. D. Ward, Pontiac, Oakland County, Mich.

1 Michigan Farmer, Nov. 12, 1859, and Hovey's Magazino of Horticulture. February,
1860, p. 64.

2 For illustration and description, see Yearbook, U. S. Dept. of Agriculture for 1901,
p. 383.
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AYER PEAR.

[plate mi. I

EARLY HISTORY.

The Ayer pear originated about 30 years ago, as a chance seedling

which came up in a vineyard owned by Mr. O. H. Ayer, near Sibley,

Douglas County, Kans. The small seedling tree had made a growth

of oidy two or three leaves when discovered. Mr. Ayer had a spade

with him at the time and transplanted it at once to a point just out-

side the vineyard, where it is still standing.^ It was much neglected

for some years and was rather late in coming into bearing, not fruit-

ing until it was about 10 years old.

The tree is a rather slow, upright grower, similar to the Bartlett

tree in form, but the foliage is dark colored like that of the Seckel.

The owner is inclined to think it is a seedling of the latter, as

a tree of that variety stood only a few rods distant from the place

where the original tree first appeared. His assumption is that some

one in passing through the vineyard while eating a Seckel pear from

the nearby tree of that variety threw the core on the ground, and that

the tree in question grew from one of the seeds which it contained.

It has been propagated to a very limited extent, but not disseminated

commercially.

DESCRIPTION.

Form obovate; size medium; cavity irregidar, medium to large,

depth medium, slope rather gradual, marked with russet folds or

wrinkles; st^m of medium length, moderately stout; basin regular,

medium in size and depth, slope gradual, with shallow corrugations

and nisset markings; calyx segments short, sometimes rather fleshy,

converging or slightly reflexed ; eye medium, open or partially closed

;

surface somewhat undulating, moderately smooth, with some russeted

areas; color light greenish or pale lemon yellow, frequently with a

light-scarlet blush on exposed side; dots numerous, minute, russet;

skin thin; flesh whitish or yellowish white, fine grained, buttery,

melting, juicy; core oval, clasping, of medium size, closed; flavor

mild subacid, rich
;
quality very good, fairly comparable with Seckel.

Season in eastern Kansas the last of July and early August—two or

thi^e weeks earlier than the Bartlett.

From Mr. Ayers observation of this variety he is inclined to think

it is self-sterile. Up to the present time the tree has shown no

tendency to blight, its rather slow habit of growth favoring it in this

respect. In productiveness it is said to be about equal to the Bartlett.

Though the range of adaptability of this variety has not been

determined, the high quality of the fiiiit and the degree of blight

^ Letters from Mi\ O. H. Ayer, November, 1911.
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rOssistJince whirh tlio tree h;us shown tlius far su^^cst tlio probal>ility

of its possossin*; consuloiablc merit for the Middle West.

The specimen shown in IMate LI I was grown by Mr. O. H. Aver.

Sibley, Doughis County, Kans.

RUSSELL PEACH.

Synonym : Russell No. 1.

I PLATE IJli.l

In the development of new peach varieties with a view to extending

the culture of this fruit, especially in middle and northern latitudes,

improvement along the line of increased hardiness offers, perhaps,

a wider field for advancement than almost any other. Any variety

which possesses merit as to dessert and shipping qualities, productive-

ness, etc., and which can withstand without injury unusually low

temperatures in winter or early spring is likely to prove an important

factor in the peach industry as soon as its characteristics become

generally known. The Russell peach appears to be a variety Avhich

possesses these qualities to a considerable degree.

EARLY HISTORY.

This variety originated at Wymore, Gage County, Nebr., about the

year 1890, in an experimental seedling orchard belonging to J. M.

Russell & Son, who at that time had a peach orchard of budded

varieties at Wymore consisting of 65 acres.

The trees in the seedling orchard were produced from seeds se-

lected from their best and hardiest varieties. The one in question

grew from a vseed of the Chili {Hills Chili) peach. Some of the char-

acteristics of the tree and fruit are similar to the Alexander peach,

and in view of the fact that a tree of that variety stood close to the

Chili tree which produced the seed from which the Russell tree de-

veloped, there is some reason for supposing that it is a cross between

these two varietiesS.

The first crop of fruit borne by this tree was in 1893, when it pro-

duced about 1 bushel.

This variety was originally designated as " Russell No. 1," and

under this name it was briefly described by Mr. J. M. Rusvsell in

1894.^ Later, Messrs. Russell & Son developed the " Russell No. 2
''

and " Russell No. 3," but neither of these was disseminated to any

extent.^ Under the name " Russell " it was described in the report of

the assistant pomologist in 1893.^ This report, however, was not

published until some time during the year 1894.

^ Annual Report. Nebraska State IlorticuUiiral Society, 1894, p. 116.

2 I^etter from .T. M. Russell & Co., November, 189G.
8 Report of the Secretary of Agriculture, 1893, p. 291.
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DEflCBIPTION.

Form roundish; size medium to large; cavity regular, medium

to large, deep, gradual ; suture shallow except at cavity, extending

from cavity to beyond the apex; apex a small point in the suture, in

a slightly deprevSsed basin; surface soft, velvety; color creamy white,

blushed and splashed with crimson; down medium short, easily

removed; skin thin, tender; flesh greenish white, with yellowish

veins, tinged with red at stone, tender, melting, juicy; stone oval,

free, small ; flavor mild subacid, pleasant; quality good to very good;

tree a rapid grower and an early and prolific bearer
;
glands globose.

Season a month later than the Alexander peach, or about the middle

of August, in southeast Nebraska.

This variety, though apparently not grown extensively, has become

quite widely distributed in Nebraska, Iowa, and other middle western

sections, where it is one of the most reliable bearers. It has proved

to be one of the hardiest early freestone varieties, both in tree and

bud, having endured with but slight injury winter temperatures

which seriously damaged most other varieties.^ The fruit, however,

is said to be somew^hat susceptible to brown-rot.

A late peach ripening in October, which originated at Lincoln, 111.,

was introduced about the year 1894 under the name " Russell " and

was distributed to some extent by a nursery located at that place.

This variety does not appear to have become widely disseminated,

and so far as known the name " Russell " as applied to this particu-

lar sort has been published only in the catalogues of the nursery

company which disseminated it. That variety has not been propa-

gated by this company since 1903.

^

The specimen illustrated in Plate LIII was grown by Mr. F. O.

Harrington, Williamsburg, Iowa County, Iowa.

LAIRE PLUM.

[PLATE LI v.]

EARLY HISTORY.

The Laire plum is a native variety which has gradually assumed

much regional importance during the last few years. A recent

investigation of the botanical status of this plum made by Mr.

W. F. Wight, of the Bureau of Plant Industry, indicates that it is

very closely related to Prurms orthosepala Koehne and may prop-

erly Ix? considered a form of that species.

1 Letter from Prof. R. F. Howard, Nebraska AgricuUural Experiment Station, Dec. 11,

1911.
2 Letter from Mr. W. E. Jones, December, 1911.
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The Laiiv j)luin appears to have boon hroufrht into cultivation in

the s])riii^ of 1ST(P hy Mr. Ahrain Laire, livii)<; near Kirwin, J*hil-

lips County, Kans., and for whom it was named. It began fruiting

two years aft-er being brought in from the wihl state. In a personal

interview with Mr. Laire in September, 1010, he informed Mr. Wight
that the original trees were obt^iined about 1878 or possibly a year

or two hvter. the exact date apparently not being a matter of definite

record. Mr. Laiiv, with his son, collected a number of young plum
trees from various localities along liow Creek. When these trees

came into bearing there were about half a dozen which produced fruit

of superior merit. The fruit of these trees was apparently the same,

the trees probably all having developed as suckers from a single

pai-ent tree. This variety is the one to which the name " Laire" was
subsequently applied.

The thicket from which these trees were obtained could not be re-

located after they fruited, though Mr. Laire's son is inclined to think

that they came from one which meanwhile had been destroyed by

cattle.

DESCRIPTION.

Form roundish ; size medium for a native variety ; cavity regular,

small, of medium depth, with gradual slope; stem short, very

slender; suture very shallow^ extending from cavity to apex; apex a

small russet dot in a small basin at end of suture ; surface smooth,

glossy under bloom; color bright crimson yellow to dark red; dots

numerous, russet; bloom profuse; skin thick, tenacious, slightly

astringent; flesh yellow with w^hitish veins, meaty, juicy; stone

roundish, cling, medium in size; flavor mild subacid, rich; quality

good to very good ; season September.

The Laire plum is a prolific bearer and is apparently especially

well adapted to the central and western portions of Kansas and the

corresponding regions of adjacent States. It was estimated in 1910

by Mr. E. Bartholomew that there were 100,000 trees of this plum
growing in the northern central portion of Kansas.

That a fruit variety should have developed to so great a degree

of importance in the region of its origin and remain largely un-

known elsewhere is a rather remarkable occurrence in the recent

annals of American pomology; that it represents, or is very closely

related to, a species not recognized heretofore as possessing horti-

cultural value is of interest, especially to those who are concerned

in the amelioration of our native plums.

The specimen shown in Plate LIV was furnished by Mr. E. Bar-

tholomew, of Stockton, Rooks County, Kans.

^ Letter from Mr. E. Bartholomew, September, 1908.
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MONCEiyr FLUM.

[PLATE LIV.)

EARLY HIMTOBY.

The Moncelt plum is a seedling of the " Red Nagate," * a Japanese

variety, and originated about 12 years ago on the grounds of R.

Bates, Jackson, Aiken County, S. C. He considei*s^ it a hybrid

between " Red Nagate " and " Clyman," a " domestica " variety, but

the botanical characters of the twigs and foliage, and of the fruit

as well, appear to be those of the Japanese plum (Primus trlflora).

The original tree began bearing when 4 years old. As soon as its

merits were apparent, the name by which it is designated was await-

ing it, this having been previously selected by the originator to apply

to the most promising variety in a lot of more than 17,000 seedlings

of the " Red Nagate " which he was testing.

The name Moncelt was first published in a small catalogue issued

by the originator in March, 1911, when the variety was commercially

introduced.
DESCRIPTION.

Form conical; size large; cavity regular, large, deep, slope gradual,

marked with slight furrows; suture of medium depth at cavity, be-

coming more shallow tow^ard and extending to the apex ; apex a russet

dot at end of suture; surface smooth or slightly undulating, some-

times with small areas of russet; color yellow, blushed and marbled

over nearly entire surface with dark purplish red ; dots very numer-

ous, very small, russet ; bloom bluish white ; skin medium thick, tena-

cious, slightly bitter; flesh yellowish, translucent, meaty, half tender,

juicy ; stone roundish oval, cling, very small ; flavor subacid, pleasant

;

quality very good. Season from about the lOlh of June to the end

of that month, in the locality where it originated.

The tree is a strong, vigorous, upright grower^ with rather large

rank leaves. It is said to compare favorably with Abundance and

Burbank in productiveness, and thus far it has been remarkably re-

sistant to brown-rot and is said to suffer only to a limited extent from

the plum curculio. It has exceptionally good keeping qualities after

being picked from the tree and is regarded as a good shipping variety.

The characteristics of this variety, both in tree and fruit, appear

to indicate that it is of special promise for southern latitudes. It is

1 The exact identity of this variety is uncertain. Much confusion existed in the

nomenclature of the Japanese plums in the earlier years following their introduction into

this country. The name " Red Nagate " was applied to several different varieties, the

most important of which is the one now known as Red June. Mr. Bates's tree, while

similar in some respects, is said by him to be clearly distinct from Red June.

2 Letters from Mr. R. Bates, October and November, 1911.
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considcTed worthy of (lioioiii:!! lest by those iiitciTstcd in plum grow-

in«2: iJ> the South.

The specinieii ilhistrated in IMale LI\' was grown by the (jii<rIiialor

at Jackson, Aiken County. S. C.

TAN A HIT I GRAPE.

I
i'i.A'1'1'; i.\.\

Tlie Panariti grape is one of the ''currant " varieties, the fruit of

which when cured constitutes the dried ''currants" of commerce.

r)()(anically this group of grapes belongs to Vitis oinifera^ as do the

other European varieties. They are largely grown in Greece and on

some of the island possessions of that country, including Cephalonia

and Zante. The principal districts on the mainland are in IVIorea,

the ancient Peloponnesus. In these island and mainland districts

nearly the entire population is engaged in and dependent on this

industry.

The culture of these grapes in Greece has extended over many
centuries. According to Eisen,^ Pliny referred to them as early as

75 A. D. as being grown there, though they appear to have no further

historical record for nearly a thousand years. Following the eleventh

century, as indicated in Eisen's accoimt, occasional reference is made
to them in the old herbals and in other literature of the fourteenth,

fifteenth, and sixteenth centuries, under such names as " rej^syns de

Corauntzs," " Corauntz," '' corent," " reysonys of Corawnce," '* raysns

of Coren," and " currans." B}^ gradual evolution the name " cur-

rant " appears to have developed from the name Corinth, the port

whence the earlier supplies of this fruit reached western Europe.

It appears evident that the name " currant " or " currantes " was
applied to this type of grape, at least when dried, as early as 1578.

The common garden currants {Ribes species) do not appear to have

come into cultivation until toward the close of the sixteenth century.

So far as historical records show, the dried fruit of the " currant

"

grape had then been an article of commerce in some of the European
markets for several centuries, so that there seems to be no reason to

doubt that the name currant was applied to the genus Eibes because

of the resemblance which its racemes of fi'uit bore to clusters of the
'• grape of Corinth."

The importance of the currant grape not only to very large num-
bers of the peasant population of Greece, but to the Government as

well, forms an example which is probably without parallel elsewhere

in the world. The part taken by the Government in recent years in

maintaining the stability of this industry through control of a portion

of the crop is equally remarkable.

Wiiscn, (Justav. The Raisin Indu.stiy, 18'JiJ, p. G.

20139°—YBK 1911 28
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Following the destruction of tho vineyards in France by the phyl-

loxera, about ISSO to 1S1)0, there developed in that country a heavy
demand for the dritnj currants of Greece for use in inakiii<>: wines,

brandies, etc. This resulted in high prices for the fruit and, conse-

quently, a very large increase in the acreage devoted to grape culture

in Greece. In fact, it is stated ^ that the desire to extend currant-

grape culture became so great in many instances that large orchards

of mature olive trees were sacrificed to this end, as well as many
mulberry trees that had been grown to furnish food for silkworms.

Tluis, in sc^me i-egions grape culture became the sole industry.

The intro<luction into France of grape stocks from the United
States which were resistant to phylloxera and the rehabilitation of

the grape industry, followed by the imposing in 1896 of import taxes

which practically excluded the currant grapes of Greece from France,

caused a great crisis in this industry in Greece. Large regions were
dependent upon grape culture as a means of support. With the

French markets, which had previously taken great quantities of

currants^ virtually closed, the production w^as far in excess of the

demand.

At this juncture the Greek Parliament passed, in 1895, the "para-
kratesis" or "retention" act, the object of which was to so control

the output of currants each year as to prevent, so far as possible, over-

stocking the markets, and thus to maintain satisfactory prices.

In its operation this law imposes upon every producer a tax of 15

l^er cent of the product which he exports, payable either in money or

by depositing in Government warehouses the required quantity of

currants. Thus, only 85 per cent of the crop of any one year, or its

equivalent in value so far as the producer is concerned, can be put

upon the market. The currants received by the Government must be

used for other purposes than those to which this commodity is

usually put.

In connection with the passing of the '* retention act " the matter

of establishing a "currant bank" of Greece was much agitated, the

object in' view being to provide a source from which every producer

who deposits a certain quantity of currants in a Government depot

or warehouse should be entitled to draw money from the bank, or

to hypothecate his crop. Such a bank, however, was not established

until 1899, when w^ith the Government proceeds from the sale of

currants to distillers, etc., it was formed with a capital of 3,500,000

drachmas (about $675,500).

The currant has long been the leading commodity of export from
Greece. The tax of 15 per cent of the crop exported forms one of

the principal sources of revenue for the Government ; at the same

1 1lorton, George. The Currant Trade of Grcoce. United States Consular Reports, vol.

50, pp. 243-245.
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tiriK' th(^ (iivcrlinuf of tli:i( jji-opori ion of the crop each year from tli'.'

ordinary clianncls of coiumerco (loul)ll('ss has, in sonio seasons at least,

n material elfeet upon the market pi'ice received for the exported

product.

Currant gra])es were api)arently introduced into some of the Vinif-

era districts of California as early as 18()],^ hut they have not yet

attained (x)mmercial importance there. Imports into the United

States in 11)10 totaled more than ;'>:',,000,0()0 pounds of currants,

havinij; an approximate value of $l,lT8,Tr)0. I'he imports of cur-

I'ants durintj: that year from all other countries were less than 250,000

pounds.

-

EAUl.Y IIIfiTOKY OF THE rAXAHITI GRAPE IN THE UNITED STATES.

The histoi-y of the Panariti grape in the United States dates from

the receipt from Panariti, Greece, through Mr. David Fairchild,

agricultural explorer of this department, of a shipment of cuttings

which reiiched Washington May 9, 1901. Concerning this grape Mr.

Fairchild states:*

The variety of grapes producing the currants or corinihs of commerce.

These cuttings were purchased in the village of Panariti, which lies among the

mountains back of Xyloncastron. This village is noted for producing some of

the finest coriuths in Greece.

Several varieties of currant grapes are grown in Greece, though

the crop differcnces are not distinguished in that country- by varietal

names, but by the name of the regions in which they are produced;

thus, Panariti grapes are grapes grown in the vicinity of the yillage

of Panariti.

Soon after the importation of cuttings was received at the depart-

ment they were distributed among gTape growers in representative

Vinifera gi^ape-growing districts in California, Arizona, and south-

ern Nevada. More recently the variety has been more widely dis-

seminated in connection with the viticultural investigations of the

Bureau of Plant Industry.

DESCRIPTION.*

Bunch very long, almost cylindrical but tapering, with quite an
enlargement toward end of bunch, often shouldered, straggling, loose;

stem 1-J to 2 inches long, of medium size, soft and fleshy ; berry round,

A'ery small, not averaging much over one-fourth of an inch in diam-
eter; surface smooth; color amber witli whitish bloom; skin rather

1 Elsen, Oustav. The Raisin Industry. ISOO, p. .^,S.

sr.uHctin no, r.uroan of Slafistics. ontithnl "Imports of Farm and Forost Products,
1908-lf>10," p. 42.

3 Bulletin Cfi, IJuroau cf Plant Indu.stry, rnlltlod "Seeds and Plants Imported during
the Period from Kept.iulier. 1000, to December, lOO.*:'., Inventory No. 10." p. 84. No. 6429.

* Description furnisliod by Mr. OeorRe C. Husmanu, Pomolotrist in Charfre of Viticultural
Investit'nlions. Pin-eau of I'lant Industry.
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thin; flesh white, soft, fairly juicy; flavor svve^^t with the cliaracter-

istic flavor strongly (k'veh)ped. Season early Aii<riist at Fresno. Its

chief value will doubtless be for drying. Wood light brownish green,

honiewhat strii)ed, with Lnternodes 3 to 4 inches in length; rather

slender. In the first crop, which is the only one of real value, the

berries are seedless, but the second and third crop grapes contain

some seeds.

The question of the most suitable resistant stocks for this grape,

as well as the methods of pruning, training, and other cultural oper-

ations, is being investigated at the cooperative experiment vineyard

maintained by the Bureau of Phint Industry at Fresno, Cal. Indica-

tions at present suggest that the matter of stocks may be of much
importance.

Cultural methods also call for carefiU consideration in any de-

velopment of the currant industry that may occur in this country.

For instance, in Greece it is a common though not miiversal prac-

tice to girdle the vines to increase productiveness. It is understood

that in Australia girdling is the usual practice, as light crops are

habitual unless this is done. AMiether this method or some modified

fonn of it can be effectively or advantageously adopted in this country

is as yet undetermined.

The adaptability of tliis variety to successful culture, in at least

some of the Vinifera grape districts of California, apjoears to have

been demonstrated. Some of the gTaj^e growers are ali'eady becom-

ing interested in it and it seems probable that in the near future the

production of it will become of considerable commercial importance

in the Viiiifera grape districts in this country.

Ripening early, as it does, before most other varieties mature, the

fruit oin be handled advantageously with the same vineyard crews

that are required later for harvesting the wine and table grapes. As
the ripening time in California is during the rainless period, when
the climatic conditions are the most favorable for drying the fruit,

there is ever}' thing to encourage its planting by those desirous of

producing currants.

The cluster illustrated in Plate LV was grown at the cooperative

experiment vineyard, Fresno, Fresno County, Cal.

THOMSON ORANGE.

Synonyms: T7iomso)i's Xavcl, Thomson's Improved Xavcl, Thompson, Thomp-
son Improved, Thompson's Improved Navel.

[PLATE LVI]

One of the remarkable features of the orange industry of Califor-

nia is the fact that it has been built up so largely on a single variety,

the Washington Navel * or " Bahia," which was introduced into that

1 For a concise history of this variety, see Bulletin 123, Bureau of Plant Industry, enti-

tled " The Decay of Oranges while in Transit from California," p. 9.
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Stji((> from l>r:izil hy (he Tnited States Dopartiiicnt of A<rri('ulture

loss ihaii 10 years aao. Tlie slH[)m('nts of oi-aiii^cs from California

for the crop year IDlO-ll ainonntxMl approxiiiialoly to I51),r>00 rai-s.

Of those thj-oe-foiij'tlis arc ostiinatod to have been of the Washiriirton

Navol Mirioty.

In \ iow of the lar^e production of tliis variety and the high esteem
in which if has In^en held for 30 yeai*s or moro^ it ap}x?ars strange

tliat no seedlings of it have yet attained the distinction of commer-
cial introduction in our orange distj'icts. This is doubtless in large

l)art due to the rarity of seeds in its fruit when grown under ordiniiry

orchard conditions. In recent years there have appeared in the Cali-

fornia orange districts several well-autlientic^ited l>ud sports or

variations, one or two of which have been planted commercially to

some extent, the Golden Buckeye being an example.

Of less certain origin but more important commercially than the

above-named variety is the Thomson, which was disseminated by the

late A. C. Thomson, of Duarte, Los xVngeles County, Cal., about
1891.^ The published accounts of the origin of the variety are

conflicting. The first statement ^ was to the effect that it was an
improvement on the Washington Navel accomplished by budding
that variety on a St. Michael stock, then budding from this tree on a

^Mediterranean Sweet stock, thns secnring the cumulative effect of

the two stocks upon the Washington Xavel. The statement Avas re-

ceived with much incredulity by the horticidtural public and three

3'ears later the introducer published in the Pacific Rural Press ^ an
account in which it was implied that the variety was produced by
'' split-bud " propagation but without details as to what varieties had
been used as the parents. At the same time he submitted to the editor

specimen buds prepared to illustrate the method which he had
described.

The inadequacy of the evidence submitted and the well-known

tendency of the Washington Navel orange to produce bud sports has

resulted in a firm conviction in the minds of many orange growers

that the Thomson in fact originated as a bud sport rather than

through any special process or expert manipulation of buds.

The exceptional beauty and attractiveness of the fruit aroused

much interest among growers, which was accentuated by the award
of a first premium to the variety wdien it was exhibited at 'the

Columbian Exposition in Chicago in 1893. Considerable plantings

of it are now found throughout southern California and some in

other orange-growing sections. As a dessert fruit it is not equal to

the parent variety, lacking in juiciness and sprightliness of flavor.

^ California Fruit Grower and Fruit Trade Review, vol. 8, No. 14, Apr. 4, 1S91, p. 211,
and No. 10. May 9, 1891. p. 290.

2 Azusa romo(ropic, Mar. 10, 1801. p. 7.

'Paciflc Rural Press, vol. 47, no. 23, June 9, 1S94, p. 433.
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DESCKIi'TlON.

Form slightly oblong; size above iiiediuin to large; ca\ity small,

furrowed; apex, navel markings either small or quite prominent;

surface smooth or slightly undulating; sometimes very shallow,

longitudinal furrows; stem slender; color pale orange yellow, red-

dening somewhat after picking, but usually not as richly colored as

the Washington Xavel; oil cells numerous, small, indented or even

with surface; rind relatively smooth, rather closely adherent, usually

thin and rather tender; segments 10 to 12, irregular in size with open

center; flesh, rich yellow to deep orange in color, translucent, moder-

ately tender; cells small, regular, enveloping tissue thin; juice trans-

lucent, not very abundant; seedless; flavor sweet, sprightly, pleasant;

quality good, but not equal to the AVashington Xavel when the hitter

is well grown. Its shipping season is about the same as that of the

Washinii'ton Xavel, but it reaches full maturitv about one month

earlier than that variety. The satiny surface and bright color give

the variety special }x)pularity for certain trade in the large cities,

where appearance rather than quality determines demand and value.

The tree characteristics of the Thomson are quite similar to the

Washington Xavel. It is reported by Shamel ^ to be quite subject to

" sporting," numerous branches on Thomson trees yielding fairly

typical Washington Xavel fruits. It is reported to succeed well in

Arizona and has recently been reported- as doing well in Algeria

under conditions to which the AVashington Xavel orange does not

appear to be well adapted.

The specimen illustrated in Plate LVI was grown at Riverside, Cal.

1 Letter from Mr. A. D. Shamel, February, 1012.

"Letter from Mr. WaUer T. Swingle, December, 1011.
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Chief of Xiifrilion I iircs/if/dlioiis. Office of I'J.rjtennieui !<l(itiov.9.

INTRODUCTION.

One of the marked difTerences between the daily fare to-day and

that of 50 years ago consists in the increased supply of green and

succulent vegetables, a class of food used, as their name implies, for

their refreshing and palatable qualities more than for their total

nutritive value. Not many years ago the Avinter's supply of vegetables

in all except southern countries was limited to root crops and a few

other staples, such as onions and cabbage, which could be kept in the

cellar in comparatively good condition. Xew and improved vai*io-

ties, better methods of cultivation, improvements in transportation

and storage, the great development of market gardening under glass,

and the development of the canning and preserving industry have

made succulent vegetables common throughout the year and avail-

able in one form or another for almost every family.

This group of vegetable foods is varied in character, including

leaves, stems, and stalks, potherbs and seed pods, and many fruits, or,

in general, those parts of plants in which water is abundant rather

than those like the seed or the starchy root in which the plant has

laid by a compact store of nutritive material for its future use, or

which, like the shells of fruits, cornstalks, and the trunks of trees,

have passed the active growing stage and become rigid by the thicken-

ing and toughening of the walls of the plant cells.

ORIGIN OF GARDEN VEGETABLES.

As regards their original habitat, common succulent vegetables rep-

resent nearly all quarters of the globe. Although a number of them

have been used for centuries as human food, the majority have come
into common use within comparativel}^ few years.

Okrn. a vegetable long knoAvn to gardeners, is stated to be a native

of Africa and was cultivated more than a thousand years ago. As-

paragus also has been known for centuries. Rhubarb was introduced

into wes-tern Europe as early as the tenth centur}^, while tomatoes

and some of the squashes, as well as potatoes, Indian corn, and

some types of beans, are of American origin and found their way
430
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into Europe not long after the discovery of this country. Tomatoes

slowly gained recognition for table purposes, having long lx»en grown

as ornamental plants only. Indeed, their general use as vegetables

dates back hardly more than a generation or two. It is perhaps

needless to say that attributing cancer to the use of tomatoes, as

was formerly done, is, like most such ideas, regarded as without

foundation.

Xew Zealand spinach, udo, dasheen, and others miglit be men-

tioned as rather recent introductions. The Department of Agri-

culture has always endeavored to secure new varieties and new and

promising food and forage plants from different parts of the world,

and has added much of great value to the list of farm crops and

garden plants. As garden vegetables have been adapted to new

conditions, either by centuries of cultivation or more quicldy by the

plant breeder, appearance and original characteristics have been

modified and often greatly changed, and new and improved varieties

especially adapted for table use have been developed.

Ill general, it may be said that although many wild plants are

used as potherbs and in similar ways, by far the greater proportion

of this class of foods comes from farm and garden, as is the case with

other groups of foml plants. In other words, man has found it

desirable to control his food supply by cultivation rather than to

depend upon the uncertain natural supply, though he still .uses the

natural supply in a limited way to supplement the cultivated prod-

ucts, often prizing the wild plant or fruit because of some special

quality or delicate or unusual flavor.

CLASSinCATIOX OF 01{EJ:N and succulent VEGETABLES.

If the green succulent plants used as A^egetables are classified

according to the parts used they fall into such groups as (a) leaves,

stalks, stems, and leafy heads, of which spinach, celery, asparagus,

and cabbage, respectively, may serve as examples; (h) flower heads

and flowers and a number of fruits; and (<?) seed pods and seed

vessls, as string beans, okra, and green peppers. (See fig. 14.)

Besides the well-known use of leaves like lettuce and spinach for

salads and potherbs, there are others which are of some interest

because they are unusual. Thus, grapevine leaves, which find little

use in the United States except for covering pickles, to which they

are supposed to impart a green color, are commonly used in Turkey

for making a number of dishes. For instance, little rolls of highly

seasoned forcemeat wrapped in grape leaves and cooked until tender

are a characteristic dish at wedding leasts. In the southern United

States tender sassafras leaves, dried and ground, are used like okra
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lettuce:
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I'i«;. 14.Composition of somo succulent veKolai)lcs as compared with milk.
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or gumbo to thickt'ii soups, and many other field and «^arden plants

are occasionally used to imi)art flavor or color or in some similar way.

Under flower heads may be grouped such vegetables as cauliflower

and gloU.' artichokes, which are connnon vegetable's. Rhubarb flower

heads, though seJdom eaten in America, are sometimes cooked when
well developetl, but before they have begun to unfold. Flowers And
little use as fooi^ls Ln the United States, though a number of sorts are

of considerable importance in the tropics. Nasturtium blossoms, like

the leaves and tender stems of this plant, are now and then added to

salad or u?ed in similar ways. Unopened squash blossoms, which are

nsed for making fritters in Italy, are also used in a limited way in

the Unit*^d States, as are elder blossoms, this usage coming to us from

Germany. The unopened buds of marsh marigold, dandelion, and

many other flowers are cooked with the leaves as potherbs, and the

gi*een unopened buds of capers, pickled, are used as seasoning.

If succulent vegetables are grouped according to their uses, some

such division as the following would result: (a) Salad plants which

are eaten uncooked either wuth or without dressing; (h) potherbs or

"greens;" (c) vegetables used chiefly for flavoring, either raw or

cooked; (d) succulent vegetables or fruits which are cooked and used

in making a variety of dishes; and (e) leaves for making table

beverages.

Of salad plants the most common is lettuce, ranging in its difl'erent

varieties from flat, open leaves to close leaf heads like a cabbage in

form. Other common salad plants are chicory in several varieties,

cress, and celery. Salad plants, as the name implies, may be eaten

with salt alone, but are more commonly mixed with salad dressings

made of oil or otlier fat, as cream, and acid, as vinegar or lemon juice.

There are a number of wild plants used as salad ; for instance, young
dandelion leaves, peppergrass, and water cress.

Just as lettuce may be called the typical salad plant, so spinach

may be called the typical potherb. Other well-known garden plants

used like the latter are cabbage and cabbage sprouts. Savoy cabbage,

Chinese cabbage, kale, collards, turnip tops, beet tops, chard, mus-

tard, and the leaves of dasheen, which, though of recent introduction,

is coming to be an important food plant in the United States. Other

vegetables similar to potherbs in the way they are used, though per-

haps not commonly so classed, are asparagus, a variety of fennel, hop

sprouts (well known in Belgium and France, though little known in

the United States), and bamboo shoots, much used in the Orient, and

which canned are not uncommon in American cities and towns where

Chinese foods are on sale. Many wild plants are used as potherbs,

including, aiuong others, dandelion, j^ellow dock, pigweed, chickweed,

mustard shoots, marsh marigold (sometimes called American cow-
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slip), j)urslaiu' oi' '"pusloy," mikI c'lctus leaves jiiid s(nlks, Avhi(;li are

used in soiilhwestorn Unitetl Slates and more coninionly in Mexico,

while such (hiiiixs as j")oke S])r()uts and yonnji]: milkweed shoots are

nseil like aspara<2:iis. Tender hlaekbei'rv shoots are used in the same
way, as are also the tender sprouts of brakes or other ferns, such

usMov beinp: very rare in the United States, though fairly common
in rlnpiin. Other ^re<'n vcf^etables which resemble potherbs in that

they are very commonly prepared for the table by cooking them in

water until tonder are oreen peas, <rroen cowpeas, tender beans of

dill'erent varieties, edible ])od(led peas, snap beans, tender green

cowpea or fiehl-pea pods, and green corn, a vegetable which is dis-

tinctly American and perhaps more generally liked in the United

States than any other gi^een vegetable.

As regards leaves and plants used for seasoning, perhaps the most

common in the United States are onion tops, celery leaves, chives,

and ])arsley, Avhich, as everyone knows, is also a particular favorite

as a garnish. Wild garlic leaves are sometimes used, as is borage,

which has a flavor like that of cucumber. The thrifty housewife

often dries parsley and celery leaves for w^inter use. Of wild plants,

aromatic wintergreen and princess pine have been used in a limited

way in times past, but are now almost forgotten for home use, except

as they are gathered by children.

Dried leaves of seasoning herbs, as sage, summer savory, th3'me,

and bay leaf, are used in most homes, though perhaps less commonly
than was once the case. Such seasonings should be used judiciously,

as a delicate rather than a strong flavor is what is desired.

Some of the fruits used as succulent vegetables, for instance

squash and eggplant, are seldom eaten raw; others like cucumbers

are more commonly used raw than cooked ; wdiile others like tomatoes

and green peppers are very commonly used both raw and cooked and
in a great variety of "ways.

The use of leaves for making beverages is a very ancient one and

it would be difficult to hazard a guess as to the time when tea leaves

were first gathered for this i:>urpose. It is a common opinion that

the curing of tea leaves is little more than a dr^dng process, but this

is not the case, since the chief object is to secure a specific kind of

fermentation which develops aroma and flavor. Variations in curing

and handling the tea leaves are very largely responsible for the

flavors of different brands. A plant which is perhaps next to tea in

im])ortance. in this connection, is Paraguay tea, or mate, which finds

such extensive use in South American countries.

Numerous wild plants are sometimes used as substitutes when tea

can not be procured. The early settlers in the United States used a
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iiuiiiber of these vvikl plants and leaves, such as New Jersey tea, snow-

berry (which Thoreau regarded as an agreeable substitute for black

tea), and sweet fern, which was known in colonial times as ^'mountain

tea/'

COLOR OF VE(;ETAIiLES.

Green vegetables, like lettuce and other leaves, owe their color to

chlorophyll, the green coloring matter of plants, which plays an

important part in their growth. When plants are blanched the green

undergoes changes and disappears, the plant becoming yellowish and

finally white, as in blanched celery. The purple and red leaves of

some cabbages and beets owe their color to other compounds some-

what like chlorophyll, present with it or in place of it. The case is

much the same with the red, yellow, or other color oi fruits used as

vegetables, the coloring matter being something which the plant

builds up as a part of its life processes.

The coloring matter of leaves, flow^ers, and plants is often squeezed

out or extracted and used in cookeiy. Thus, spinach yields green, the

saffron of Europe yellow, and violets their characteristic color.

FI^WOR OF SUCCULENT VEGETABLES.

Green and succulent vegetables owe their flavors, as do other vege-

table foods and fruits, to the presence of citric acid and other acids

and their salts, to sugiirs, to specific compounds such as essential oils,

and to bitter substances or otlier complex chemical compounds, most

of them in solution in the plant juices. Tannin, which is present

in many luiripe fruits, causes an astringent or puckery taste which

commonly disappears or becomes milder as the plant ripens.

Not infrequently a famil}- of plants is characterized by the pres-

ence of chemical bodies of the same or similar flavor ; thus cabbage,

kale, cauliflower, mustard, and other cruciferous plants contain sul-

phur compounds of pronounced flavor. The same may be said of

chives, onions, leeks, and related plants. In celery the characteristic

flavor is attributable to the presence of a volatile oil-like substance.

The green succulent vegetables which are used for salads and as

potherbs and in similar ways could be grouped according to their

flavor. Most of them are bland in flavor, as spinach ; some are more

or less bitter, as chicory and dandelion; wdiile others are sharp, as

cress and peppergrass; sour, as is sorrel; or aromatic, as mint and

spearmint. Those of bitter flavor are usually made milder by

cooking.
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It is self-('vi(li'ii( (h;i( i( is llic possession in iibiindjincc of cliai-ac-

toristic flavor wliicii makes such /j^reen ve<retal)Ies as chives and celery

leaves priztvl for season inij:. Many blossoms are also pri/x'd for this

(jualily—for instance, rose petals, orange blossoms, and violets.

QUALn V AM) FACTOKS WIIICTI INFLUENCE IT.

The stance of Lirowth at wliich leaves, stalks, and similar potherbs

and salnd plants are best for the table dep/Cnds mainly npon two
thinirs—the condition of the cellulose which makes up the frame-

work of the plant and the presence of the chemical compounds which
determine flavor. A certain amount of oi'lhdose is desirable in food;

but if a plant has become too old and tough, the digestive juices do
not so readily reach the nutritive materials inside the plant cells, and,

furthermore, such cellulose, if too abundant, is believed to be a cause

of intestinal disturbances. Then, too, the flavoring bodies frequently

become so plentiful in older plants that they are too bitter or too

acrid to be accep<:able. Leaves and stems are usually best when
young. The cellulose is then tender and the flavor delicate.

Blanching—^that is, covering all or part of the plant in such a way
as to exclude light for a time—is a device by which the plant is

encouraged to develop size without toughness and become milder

flavored by lessening the chlorophyll and also flavor bodies which

are present apparently in the chloroph3dl cells. In the case of white

asparagus, which some persons insist is better than the green, the

shoots grow up through a deep laj^er of soil or mulch, and as they

reach the surface are cut near the root with a special knife. The
flavor of asparagus which is grown above the ground is different

from that of the blanched asparagus and to many palates seems to

possess more of the delicate flavor suggestive of green peas.

"With some of the fruits which are used as vegetables conditions are

frequently the reverse of those observed with leaves and stems, the

cellulose in the immature fruit being hard and tough and the flavor

too sour, owing either to an abundance of acid or lack of sugar, or

too astringent, owing to the presence of tannin. Such immature

fruits may be injurious as well as disagreeable in flavor.

As fruits of certain types ripen the cellulose softens and the flavor

increases, sweeter and more palatable compounds replacing or mask-

ing the flavors which predominated in the unripe fruit. Thus, toma-

toes find their principal uses when fully ripe. Other fruits used as

vegetables grow coarser as they ripen ; for instance, cucumbers and
turban squash, which are considered best while young and crisp.

Freshness is almost as important an element in table quality of

vegetables as is tenderness. The leaves, stalks, fruits, et<*., when
gathered for the table are still living things and the ferments in their
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tUsiues which are concerned in their ripening pnx-esses are still active

and may continue so for a long time. The loss in sweetness after

gathering, the deterioration in flavor, and similar changes are with-

out doubt attributable to the action of these fennents, which cause

a loss of the plant sugar, or modify the flavor in some other way.

The wilting of vegetables is due to a loss of water by evaporation,

and, as everyone know^s, it may often be prevented by keeping the

leaves, stalks, etc., moist, while those which are already wilted may
be freshened chiefly in apjx^arance by putting them in water. Varia-

tions in the botanical structure of the surface and other parts are

responsible for the differences which green vegetables show in this

respect, those characterized by a more impervious surface keeping

unwilted longer than those with opposite characteristics.

Wilting and other undesirable changes are less pronounced at a

low than at a high temperature, and this fact is taken advantage of

when the housewife keeps her fresh A^egetables in good condition in

the refrigerator and when the dealer holds them in the cold-storage

warehouse. The fact that the plant continues to live for a time and

carry on its life processes after picking explains wdiy it is that vege-

tables or fruits picked underripe reach market in a ripened condi-

tion when shipped long distances or kept for a time in cold storage.

Withered or badly wilted vegetables or those which have lost

their fresh color and become yellowish or brown should be avoided,

as they have undoubtedly lost flavor and qualit}^ Those which have

begun to decompose should be rejected, particularly if they are to

eaten raw, as the molds, bacteria, etc., which have found lodging on

or in the plants and developed may be in themselves a cause of illness

or may be accompanied by other microorganisms which will have such

an effect. Cleanliness in handling, marketing, storing, and preparing

food for the table is, in all cases, very important, but is particularly

needed in the case of various green vegetables or any other foods

which are eaten without cooking. Such vegetables should ahvays be

looked over carefidly, all bits of foreigTi substances removed, and then

carefully washed in a number of waters. The hasty rinsing under

the spigot which too often serves the purpose with lettuce leaves

seldom frees them from sand and is less likely to remove other

undesirable material if present.

Most salad plants and similar vegetables grow^ near the surface of

the ground, and it is not surprising that they should be accidentally

contaminated with earth, etc. Furthermore, like all green plants,

they are subject to insect attacks and may be the lodging place of

insects and insect eggs. Sometimes vegetables are dangerous OAving

to the fact that the soil has been fertilized Avith improper material;

or in the case of such a vegetable as water cress, because it has been
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i^rown in contajninalcd water. If possible, ve«^etables which are to

he oaten raw shonld be sekn'ted wliich are Known (o have been ^own
and niarkoi^Hl under pro(Kl conditions.

Many phuitsare handled in market nnder sncli conditions thai they

are exjwse-d lo stnH»t dust, dirt, and other possibilities of contamina-

tion. That such contamination, when it exists, is actually dangerous

as well as disjip-eoable is evident from the results of examination,

which show that ^•egetables or foods exj^osed to street dust or those

handled in an improper manner are commonly contaminated with

micro-organisms, very often including those which may cause typhoid

fever or the intestinal disturbances so common in summer. The
safest course for the housewife is to purchase her supplies, particu-

larly those which are used without cooking, from dealers whose goods

are handled in a cleanly way. Under all circumstances the foods to

be eaten raw^, as has been said, should be thoroughly washed in a

number of waters, so that any dirt, dust, or other impurity on the

surface may be removed.

Heat, as ever}^one knows, is a sterilizing agent, and thorough cook-

ing wuU destroy bacteria if they are accidentally present. Neverthe-

less, the housewife who is at all fastidious will not dispense w^ith

washing vegetables or other foods, even if they are to be cooked.

FOOD VALUE Or SUCCULENT VEGETABLES.

Many of the succulent vegetables, in spite of their solid appearance,

contain a larger proportion of water than does milk. Their value

in the diet, therefore, and they have a decided value, lies not in any

large quantity of nutrients, but in small quantities of special materials

which the}^ provide and the bulk which they give the diet, and also

in their appetizing qualities, their flavor and appearance, and the

variety which they make possible.

The am.ounts of protein (or nitrogenous material), fat, and carbo-

hydrates (sugars, starch, and cellulose) contained in succulent vege-

tables are much smaller than in staple foods such as bread, meat, and
cheese. In general, it may be said that from 85 to 95 per cent of the

weight is made up of water, 1 to 2 per cent of protein, less than 1 joer

cent of fat, 5 to 10 per cent of carbohydrates, and less than 1 per cent

to 2 or 3 per cent of mineral matter. Their fuel value is correspond-

ingly low, ranging from about 80 to some 300 or 350 calories per

pound. The figures on page 441 show graphically the composition

of succulent vegetables of different types in comparison with a liquid

food, milk.

The mineral matter or ash which is found in vegetable foods, like

that in other foodstuffs, is varied in character, potassium, iron, phos-

jDhorus, sulphur, and other mineral elements being present, some of
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tlieiii in coiubiiuitiou with citric acid or otlier organic acids. The

proportion of some of the mineral substances which the body requires

is more abundant in fruits and succulent vegetables than in most

other sorts of food; and if for any i-cason the body lacks tliese fo(xls

for a long time, disease may result. It is well known that scurvy,

which was so common on old sailing ves^s, where the diet was

usually made up very largely of bread and siilt meats, was prevented

or relieved by the addition of an abundance of green vegetables,

potatoes, or other fresh foods to the diet.

The form in which mineral matter occurs in foodstuffs has a decided

bearing upon the use to which the body can make of it, and it seems

certain that mineral matter occui-s in Siitisfactoi-}- combination in

green vegetables and similar foods. It is conunonly said that spinach

contains a relatively high percentage of iron and that this is one

reason why it is a valuable article of diet. Carefully conducted

experiments as to the source of iron in the diet, imdcrtaken as a part

of the nutrition investigations of the Office of Experiment Stations,

indicate *that such is the case and that the proportion of iron and

other ash constituents in the diet can readily be increased by the use

of an abundance of such vegetable foods.

To insure the normal and regular passage of the food through the

lower part of the digestive tract a certain amount of indigestible but

nonirritating material heems desirable, and this is provided by such

substances as the cellulose which forms the framework of vegetables.

Some solutions of mineral siilts have the property of hastening the

passage of food through the intestines, and it seems very probable

the succulent vegetables owe their w^ell-known laxative properties

in part at least to the specific nature of their juices, which are, of

course, a solution of small amounts of mineral matter, plant acids,

soluble nitrogenous matter, sugai-s, etc., in water.

As regards the completeness with which the nutritive elements

present in green vegetables are assimilated, little experimental evi-

dence is available. It would seem safe to say, hoAvever, that they are

fairly well assimilated, TO per cent of the protein, over 90 per cent

of the total carbohydrates, and over 80 per cent of the crude fiber

present being retained in the body. Similar values for the digesti-

bility of total carbohydrates and crude fiber apply also to some dried

vegetables. Regarding the ease of digestion, much apparently de-

pends upon the condition of the vegetable w^hen it is eaten. If its

cellulose is too abundant, or fibrous, old, or tough, vegetables may

prove irritating to persons with a delicate digestion. Immature or

overripe vegetables, particularly if eaten raw, may also cause diges-

tive disturbances, perhaps more often ascribable to bacteria acciden-

tally present than to chemical constituents. It is safe to say that

with persons in good health, with ordinary digestive powers, vege-
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tabh^ in <r<^o(l condition do not cause diircstivc distiirhanccs, but, on

the contrary, more often exercise a favoral^le indiience.

(ireen ve<^etal)les are very abundant in (lie United States and. in

season, are comparatively inexpensive. It would seem that their use

is more common in this country in families of all circumstances than

is the case in some other countries, and this is surely an advanta^^e.

Popular statements are numerous to the effect that this or that

ve<rt*(able is indiiiestible, or that some particular kind is very nutri-

tious or is possessed of some special virtues; yet there is very little

accurate evidence on which to base such assertions, and. generally

spe^iking, they can be traced to beliefs of earlier times.

The medieval herbals are full of curious statements regarding the

curative or other marvelous properties of various plants, and not

more than a century ago the capable housewife reckoned a knowledge

of their medicinal virtues among her useful accomplishments. It is

true that some green plants used as food—for instance, dandelions,

dock, or chicory—contain bitter principles or other substances which

have been used in medicine, and that the milky juice of lettuce con-

tains constituents with physiologically active qualities. However,

when due allowance is made for all such facts, it is still true that for

most healthy persons the benefits which come from eating green vege-

tables in abundance are due to their general qualities and not to

sj>ecific medicinal virtues w^hich some of them may possibly possess

in small degree. It seems more than probable that such tonic virtues

as those attributed to some of the green plants used as spring medicine

were really ascribable to the fact that they were a very Avelcome addi-

tion to the winter fare and made the food more appetizing.

PREPARING GREEN VEGETABLES FOR THE TABLE.

The methods followed in preparing vegetables for the table arc

numerous, though, as is often the case in cooking, many of the dishes

differ in detail rather than in principles followed. Most of the

numerous recipes which are found in books and other publications

devoted to cookery come from the housewife's experience or the

expert cook's attempt to present materials in an appetizing form.

Knowledge of the changes which cooking produces in food mate-

rials is usually drawn from three sources—common household

experience, the accurate observation of processes necessary in estab-

lishments where food is prepared on a commercial scale, and the ex-

periments made for more theoretical purposes in research laboratories.

In the case of succulent vegetables much less definite information has
come from the second source than with such materials as bread,

cracker, and other cereal preparations, probably because the succu-

lent vegetables are not ])repared on a large scale, except in the can-

ning industry. As regards the third source, information is limited

20130*'—YRX 1911—29
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for all classes of fooils, sinc<) the cheiiiistry of cookery has not as yet

received the attention it merits.

Very few of the problems of vegetable cookery have, in fact, been

carefully studied by lalx>ratory methods. References are occasionally

found in chemical literature to the presence of sulphur compounds in

the steam from cooking vegetables such as cabbage and a great

variety of othei*s, to the changes which carbohydrates and other fcxjd

constituent's undergo when cooktnl with moist and with dry heat, and

to similar matters, but apparently few systematic studies of the cook-

ing problem have been undertaken from such a standpoint. It is

undoubtedly true that much that is of interest as well as of value will

be learned when the chemist turns his attention to work of this kind.

Some of the nutritive material present in green vegetables may escape

into the water in which they are cooked, and if the water is discarded

this means a corresponding loss. In experiments made in connec-

tion with the nutrition investigations of the Office of Experiment

Stations it was found that when cabbage, wdiich contains 7J pounds

of dry matter per 100 pounds of fresh, green substance, was cooked

in water, one-half of the mineral matter and over one-third each of

the carbohydrates and nitrogenous material present in the dry matter

were dissolved out. Such a loss seems inevitable with boiled cab-

bage, etc., unless the gi*een vegetable is cooked in such a manner that

the water in which it is boiled is also used. This is frequently the

case with cabbage when it is cooked with corned beef or ham or in

some similar way, or when such green vegetables as spinach are

cooked in so little water that there is only a small quantity, if any, to

drain off before >erving. Recent P^rench experiments made with

cabbage, asparagus, and other succulent vegetables showed that, on

an average, 30 per cent of the total mineral matter was extracted

when the vegetables were cooked in water for 20 minutes.

On the basis of such facts as the above it has been suggested that

green vegetables should always be steamed in their own juices instead

of boiling them. If the total amount of such foods we could secure

were very limited, or if there were no other foods from which the

body could secure mineral matter, the question might be one of

greater importance. Under present conditions it seems safe to say

that the housewife who provides a varied diet is justified in selecting

the manner of preparation which suits the taste of her family.

When potherbs and similar green vegetables are prepared for the

table care must be taken that they are not overcooked, as it is com-

monly conceded that this entails a loss or deterioration of flavor,

while it also injures the appearance, the green color turning yellow or

brown. So characteristic is this change that the loss of green

color may be taken as a measure of the overcooking. Spinach cooked

until it is brown, overcooked asparagus, a vegetable whose delicate
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flavor is very coiinnoiily tlius spoiled, iind tender green Ijeans and

<^reen peas cooked so long (hat they become yellow, no longer possess

the delicate and charact^M'istic flavor which makes them so popular.

If such vegetables as cabbage and cauliflower are cooked just long

enough to make them tender but not long enough to make them brown

or yellow, it is believed that they are digested without trouble, while

if cooked until they are yellow or brown they too often deserve their

reputation as the cause of digestive disturbances. In some cases the

length of time which foods are to be cooked seems mainly a matter of

preference. Thus, many believe that the tomato is improved in

flavor by long cooking; some prefer green com cooked only long

enough to make it tender; while others consider that corn, particu-

larly when cut from the cob, gains an added flavor by long, slow-

cooking.

Blanching green vegetables during growth in order to make them

tender has already been referred to. The same word is sometimes

used to describe a cooking process very common in France. The
vegetables are cooked in rapidly boiling water and when they are

just beginning to get tender are plunged into cold water, chilled,

and drained. They may then be prepared for the table immediately

by further cooking and seasoning, or they may be kept cold and
finished later when needed. Expert cooks believe that blanching im-

proves the quality of the vegetables and, furthermore, that it has a

decided advantage in that the preliminary cooking of such vegetables

as cauliflow^er can be done whenever convenient, and the cooking

completed in a few minutes, just before the vegetable is served

CANNING AND PRESERVING VEGETABLES.

The problem of preserving green vegetables is fundamentally the

same as in the case of fruits or other food materials, namely, to

destroy any micro-organisms causing fermentation or decay wdiich

may be present, to hinder or prevent the subsequent entrance of such

micro-organisms, and to accomplish this without producing unde-

sirable changes in the flavor and appearance of the food. Green
vegetables are commonly preserved either by drying or evaporating

them until there is so little moisture left that the micro-organisms

can not survive or grow, or by sterilizing the materials by heat and
preventing the entrance of micro-organisms, as in canning.

Many housekeepers have long been in the habit of " putting up "

vegetables for family use, and nowadays canning on a large scale for

sale is growing in importance as a home industry, not only on fanns,

but anywhere that a cheap supply of fresh vegetables can be obtained.

When canning is done on a considerable scale, even in private houses,

regular canning outfits often replace the old household appliances.

As everyone knows, the commercial canning of vegetables has
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developed in half a century into a very important enterprise. Canned
vegetables keep well and when of good quality are wholesome and
palatable additions to the diet. Since they have been cooked during

the process of manufacture, they may be quickly prepared for use.

Drying was a common domestic process in the days before the

canning industry was developed, but gradually fell into disuse be-

cause the old methods as used with vegetables did not produce a very

satisfactory result. In recent years improvements have been intro-

duced by which w ater is removed rapidly and at a temperature which

does not destroy flavor, and dried and desiccated vegetables are now
common commercial products. When slowly soaked until they regain

the quantity of w ater which was removed from them and then cooked

in the usual ways, they have much the appearance and flavor of fresh

vegetables. Since the dried or evaporated vegetables, if compressed,

take up comparatively little storage room and are not heavy in pro-

portion to their bulk, they are especially desirable when space is

limited or transportation difficult.

CONCLUSION.

It seems probable that with the increasing improvement in methods

of production and transportation succulent vegetables will play an

increasingly important part in American diets.

They do not add greatly to the total nutrients and fuel value^ ex-

cept in relation to the cost, but they do increase the Avholesomeness

of the diet in three ways, namely, by supplying it with necessary

mineral matters less abundant in some other common food materials,

by providing bulk desirable for the normal digestion of the more

concentrated food materials, and by making the diet more varied

and attractive. The last is probably the most important point in the

ordinary mixed diet of persons in normal health living under the

usual conditions. Moreover, green vegetables require relatively little

preparation, many need only to be washed before serving, and those

that are eaten cooked are usually better when simply prepared. The
great number of fancy foods, pies, cakes, and so on, which American

housewives so often consider necessary^ are often referred to as show-

ing their ingenuity in providing variety from a few staple materials.

They can get much gi-eater variety without anything like as much
labor by utilizing such fruits and vegetables as those discussed in

this article.



THE VALUK OF IMIEDAC KOIIS UKKTLES IN DKSTROYING
INSECT TESTS.

By A. F. Burgess and C. W. Collins,

Of the Uurrau of Entomolofjj/.

WORK ON PARASITIC ENEMIES OF INSECT PESTS.

During the past few years much attention has been paid to the value

of the parasitic enemies of some of our common destructive insect

pests, but the greater part of the work has been attempted for the

purpose of introducing into this country, or transporting from one

part of the country to another, natural enemies which appear to be

necessary in order to bring about the control of destructive species

which are new in the locality where the damage is most noticeable.

As early as 1883 a few beneficial species were introduced into this

country by the Division of Entomology, now the Bureau of Ento-

mology, United States Department of Agriculture, and since that

time the work has been carried on intermittently whenever there

seemed to be an opportunity to secure some valuable natural enemies

of destructive insects. Similar work has been attempted and carried

on continuously for a number of years by the board of horticulture of

California, and, more recently, the Hawaiian Sugar Planters' Experi-

ment Station at Honolulu has taken up this line and has succeeded in

introducing several enemies of insects which affect sugar cane. The
largest attempt of this sort is now being made by the State of Massa-

chusetts in cooperation with the Bureau of Entomology of the United

States Department of Agriculture in an attempt to secure the para-

sites and natural enemies of the gipsy and brown-tail moths in Mas-

sachusetts. These insects were introduced from Europe a number of

years ago and since that time have caused widespread destruction to

orchards and forests.

USEFULNESS OF PREDACEOUS BEETLES.

It is not the purpose of this article to discuss parasite work, but to

point out one phase of it that is seldom given marked prominence,

namely, the value of predaceous beetles. Strictly speaking, they are

not parasites, but are often classed as such for convenience, as they

are carnivorous and destroy their prey by feeding upon it externally,

and in this way accomplish the same object but in a different manner
from that of the true parasites, the larvae of which feed internally

upon the host.

453
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Among our native beetles tliat are predaceous in habit are several

species vvliich belong chiefly to two families, namely, the Carabidaj,

commonly known as ground-beetles, and the Coccinellida;, or lady-

birds. It is true that the tiger-beetles (Cicindelidai) and some species

of Tenebrionida? are predaceous and that certain elaterids undoubt-

edly have similar habits, although very few observations have been

made to show how nuich they accomplish in destroying insect pests.

The larva? of many of those already referred to are also predaceous,

and this renders each species more effective in reducing and bringing

under control injurious insects.

June 15, 1910, Mr. H. S. Barber observed near Melrose Highlands,

Mass., a small burrow in the ground which contained a larva of one

of the tiger-beetles, probably Clcindela 6-gattata Fab. Surrounding

the mouth of the burrow (PL LXII, fig. 1) were the remains of 10

partly grown gipsy moth caterpillars which had been partially eaten

by the l>eetle larva and cast from the burrow. Since that time we

have attempted to determine whether adults of this species when kept

in captivity would feed upon caterpillars. In each case a few cater-

pillars were eaten, but the beetles do not live long under such condi-

tions, so that it is a difficult matter to ascertain the amount of food

which they normally consume.

There are several families of predaceous beetles the adults of which

live in ponds and streams. Some of these are known to feed on

young fish, and in this way they may cause injury rather than benefit.

The two principal families, however, about which the most is known

are the Carabida* and the Coccinellida?. Among the latter are a large

number of species which are common in most regions of the United

States.

BENEFICIAL WORK OF NATIVE LADYBIRDS (cOCCINELLIDiE)

.

Several species, such as Adalia hipunctata L. (fig. 15), the two-

spotted ladybird, and various species of the genus Coccinella and

other closely related genera feed principally on plant-lice, insects

belonging to the family Aphididae, but sometimes attack small larvae

of various sorts.

Owing to their enormous reproductive capacity, the plant-lice are

often very serious pests, as many generations are produced in a single

year, and great damage would result to the crops or trees on which

they feed unless their increase were checked by natural enemies or by

hand suppression. The latter is seldom necessary, however, owing

to the effectiveness of the former, but occasionally, when conditions

are unfavorable for the increase of ladybirds, the damage is very

great.
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Nearly evei*y spring plant-lice are abimdant on some one or more

of our common cultivated crops, or trees and shrubs. The apple aphis

{Aphis mali Fab.; ^\<f. 10), is sometimes very abundant and causes

Fio. 15.

—

Adalia bipunctata : a, Larva; b, mouth parts of same; c, claw of same; d, pupa;
e, adult; /, antenna of same. All enlarged. (From Marlatt.)

serious injury to apple trees, especially to seedlings and young stock

in nurseries. It seldom becomes noticeable until the leaves on the

terminal twigs or shoots begin to curl (fig. 17), owing to the presence

Pio. IG.—The apple aphis {Aphis mali) : a. Winged agamic form; b, pupa; c, wingless
agamic form

; d, recently born aphis. All greatly enlarged. (From Quaintance.

)

of large numbers of the aphides which are feeding on the sap. Be-
fore the injury proceeds very far the increase of the plant-lice is

usually prevented by the inroads made upon their numbei^ by the

more common species of ladybirds, which in both adult and larval
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forms feed upon these pests. It is true that some species of aphides

are controHed ahiiost completely by parasites and many are preyed

upon by syrphids and lace-wing flies. The value, however, of lady-

birds in accomplishing the control of many of our common species

of plant-lice has never been overestimated, and it is probable that too

little credit has been given these beneficial insects.

Fig. 17.—Terminal shoot of apple infested with the apple aphis {Aphis mali), showing

condition of leaves. (From Quaintance.)

Early in the spring of 1898 Mr. A. F. Burgess observed in Maiden,

Mass., that the £Tav birches over a considerable area were thickly cov-

ered with small, black aphidid eggs. These were kept under obser-

vation for several weeks, and as soon as the weather became a little

warmer, about the middle of April, several species of ladybirds, the

principal ones being Adalla hlpunctata L., Coccinella sanguinea L.,
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Some Native and Imported Species of Calosoma.

FIG. l.-Calo.^oma scrutator. Fl«. 2. -Calosoma wiUcoxi. ^'li-J-^^^'JZL^IrCre
F o. A.- Calosoma calidum. FiG. 5. - Calosoma exfernum Hg.
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FIG. l.-CaJosoma semilceve.. Fig. ^.-Calosoma my,. ^'^'^;-^'''"':'"%'^"Z7^2'^^^^^
FIG 10.- Calosoma chinense. FlG. U.- Calosoma auropunctatumlXi.. 12. - Cnlosovia

reMculalum. Fig. 19.—Calosoma infjuisitor. Natural size. (Original.)
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The Gipsy Moth 'Porthetria dispar).

Fig. 1.—Male moth. Fi^. 2. Female moth. Fig. .3.—Male pupa. Fig. 4.— Female pupa. Fig. .^.—Egg
cluster. Fig. (i.—Caterpillars; the largest are less than half grown. (From Rogers and Burgess.)
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C. i)-notata Ih'rl)s( (fi<i:. 18), (\ trifaaciuta L., suid Anafls J'j-/junctata

Oliv., niado their appearance in lar<!^(* iiiiiiiIkts and fed freely on the

viiii masses. Nuniei'ous experinicnts \\i'r<' inach' lo determine the

mimber of v<i:*^s that were consumed by one of these })eetles, as it was

api)arent that the development of the aphidid was l>eing seriously

(luH'ked by (he destruction of the e<rf2rs before hatchin<^. Control ex-

j)eriments showed that an a(hdt Ad(f//a hipif tutata awr'Aged to destroy

100 a
I
)h id id e<>:gs daily. Owing to the enormous number of eggs that

had been dej)()sited the previous fall it was inevitable that a large

number of the aphidids would escape, but these were followed up by

the ladybirds and their larva?, so that before midsummer it was almost

impossible to find a specimen in the region which had been badly

infested, and in the fall the eggs of this species could be found on

the trees only after prolonged search. In this case the aphidid was

brought under complete

control by ladybirds.

During the spring feed-

ing exj^eriments were con-

ducted to determine the

number of aphidids which

were being consumed by the

various species of Cocci-

nellidse which were found

abundantly among the in-

fested trees. As a result of

tliis work it was determined

that on the average each

beetle destroyed 60 aphidids daily, while the average number killed

by each beetle larva amounted to 53 daily. The number of eggs laid

by a single female of various species of ladybirds, when in captivity,

ranged from 19 to 426, and seemed to depend largely upon food

supply. The length of time required to develop a generation in early

summer was from 30 to 52 days, depending upon the species.

It is interesting to note that several somewhat similar experiments

were conducted by Dr. S. J. Hunter, in 1907 and 1908, in connection

with his studies on the "green bug" (Toxoptera gramlninn Rond.)

in Kansas. The results which he secured indicate that a single coc-

cinellid beetle, when kept in captivity, will destroy from 50 to 60

"green bugs" a day, and several records are given where 100 were

eaten in the same length of time. A record is given of the food con-

sumed by one coccinellid larva, which averaged 20 "green bugs"
a day.

The number of eggs deposited by coccinellids depends to a consid-

erable extent on the foml supply. Most of the species hibernate as

adults during the winter, and it is probable that they are able to

Fig, 18.

—

Coccinella 9-notata: f. Adult; r/i larva of

same. All enlarged ; size indicated by hairline

at right. (From Chittenden.)
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survive for a lon«j; time with a sinall aiiiount of food. As soon, how-

ever, as the fooil supply is abundant a hir^e number of eggs are laid,

and the larva' hatch and develop rapidly. In case of a scarcity of

food these larva; often destroy each other, or feed upon the eggs de-

posited by females of the same or otlier si)ecies. Tlie number of

generations, therefore, depends largely on the food supply, and this

being the case it is never possible for these predaceous species to

exterminate the host.

There aiv coccinellids which feed extensively upon those aphidids

that secrete a woolly covering for the body, but Ch'docorus hivulmnis

Muls. and Pent'dia mlsella Lee. (PI. LXII, fig. 2) and closely related

species feed on scale insects. These beetles are very beneficial, but

the work which they do is not so conspicuous as that of the larger

species previously mentioned. It is such work as this, which goes on

unnoticed and usually unappreciated, that results in reducing many
of our species of common insects so that they never become abundant

enough to cause serious injury to trees or crops.

BENEFICIAL WORK OF NATIVE GROUND-BEETLES (cARABIDJE).

Among the Carabida^ are a considerable number of species belong-

ing to Calosoma, Lebia, and other closely related genera which are

carnivorous in habit and feed for the most part on various species of

lepidopterous and other larvae. Most of these ground beetles are

inconspicuous, and some of them feed during the night, so that their

presence is seldom observed and the good work which they do is

usually unnoticed.

In northern United States two of the more common species ai*e

Calosoma calidjim Fab. (PI. LVII, fig. 4) and Calosoma frigidvm

Kirby (PI. LVII, fig. 3). The former is often called "the fiery

hunter," and its larva is sometimes known as the cutworm and corn

ginib killer, owing to the fact that it feeds on cutworms and other

larvoe which are ordinarily found among the roots of various plants.

This species is terrestrial in habit and therefore is of little importance

as an enemy of caterpillars that climb trees. On the other hand,

adults of Calosoma frigidum climb trees and feed upon caterpillars

on the trunks and branches. So far as known all the beetles of this

genus lay their eggs in the ground. The larvae which hatch from

these eggs feed upon cutworms or such other insects as they may be

able to secure. Calosom^a fi^igidum. is seldom found outside of wood-

land, while Calosoma calidum is more commonly observed in gardens

or around cultivated grounds.

Two of our native species of Calosoma which are common in the

eastern, central, and southern parts of the United States are bril-

liant green in color. The larger one, Calosoma scrutator Fab. (PL
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TiVIT, fi^. 1), is found in ahuiulancc at the electric arc li<^lits in llio

spr'in^, (lnrin<>f the lime it fli(^s most actively. Tts di.strihution is

local ratlu'r than <2jenenil, and it has been possible to collect a consid-

erable number of specimens around the arc lights in Washington,

D. C, during the month of May.

The smaller species, which is very similar in color, Calosorna

wUlvoxi Lee. (PI. LVII, fi<^. 2), is also secured around the lights, but

is less common than its larger relative.

Calosonia luguhre Lee. (PI. LVII, fig. (>) is found in the southern

and western portions of the United States, while C. sayi Dej. (PI.

LVII, fig. 8) is common locally over the entire country, except in New
England, and has been found as far north as British Columbia.

These species resemble Calosoma calidum in habits, inasmuch as

they are terrestrial, whereas Calosoma scrutator and Calosoma will-

coxi climb the trees and feed upon such caterpillars as they are able

to find.

Calosoma extei^uin Say (PL LVII, fig. 5) occurs throughout the

United States, except in the extreme northern part and possibly in

the Pacific Coast region. The adults climb well and are able to feed

in trees. One of the California species, Calosoma semiloeve Lee. (PL

LVII, fig. 7), is a ground form and feeds on caterpillars in cultivated

land. Mr. H. M. Russell, of the Bureau of Entomology, informs us

that during the spring of 1910 he captured a larva of this species

which was feeding on a cutworm, Pendroma margaritosa Haw., in

a sugar-beet field near Compton, Cal. He was able to rear the adult

beetle from the larva, so that there is no doubt about the identity

of the species. Several other species of Calosoma are found in the

United States, but we have not had an opportunity to study live

specimens.

Of the other species of Carabidae only a moderate number of care-

ful observations have been published. The beetles are usually scarce,

except in special localities, and it is difficult to secure correct infor-

mation in regard to them, as they remain in seclusion most of the

time and feed to a large extent under the cover of darkness. Some
of the species which are least related to Calosoma are known to feed

on plants, more especially on the pollen, and it is possible that if this

matter were thoroughly investigated it would be found that the

beetles accomplish some good by destroying the seeds of some of

our more common weeds.

In 1883 Dr. S. A. Forbes^ published the results of stomach exami-

nations of various species of Carabidse and found that of 175 speci-

mens examined, 57 per cent of the food was of animal origin, 36

per cent being composed of the remains of insects; the other 21 per

1 The Food Relations of Carabidae and Cocclnellid®. Bui. 6, 111. State Lab. Nat Hist.,

1883.
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cent being made np of mollusks, earthworms, myriopocls, and Arach-

nida. The vegetabk' matter eaten, amounting to 4li per cent, was

composed of the remains of cryptogamic plants and the pollen of

grasses and Compositie.

Species of the genus Calosoma are not able to subsist on food of

a vegetable origin. On the other hand, they are strictly carnivorous,

and must eventually perish or migrate in the event of a prolonged

absence of such food, although some of them are able to survive

several months without animal food. Among the other carabids

are a considerable number that consume a greater or less amount of

vegetable food, as indicated by the dissections just mentioned, but

there is little evidence to show that these insects or any of the cocci-

nellids which are normally predatory in habit have caused serious

injury to vegetation. This being the case, it is probably a distinct

advantage that these insects are able to consume enough vegetable

food to tide them over when insects upon which they normally feed

have been reduced to insignificant numbers.

During the summers of 1909 and 1910 it was positively demon-

strated that Calosoma frigidiim^ together with the minute Q:g^ para-

site 2'elenomus graptw How., brought about effective natural control

of the saddled prominent {Heterocampa giittivita Walk.), an insect

which had for two years previously completely defoliated thousands

of acres of forest lands in Maine and New Hampshire. The serious-

ness of this outbreak can be realized when it is stated that in many
areas which had been defoliated the trees were beginning to die,

especially in the tops, and that the timely checking of this pest pre-

vented the loss of thousands of acres of deciduous forests. In some

sections defoliation of sugar-maple trees was so severe that the flow

of sap the following spring w^as curtailed, which gi-eatly reduced

financial returns in the maple-sugar district. Many of the trees

were so badly injured that the growth was checked, and as a result

the new wood died. Such a condition is always detrimental to tree

growth of any kind, inasmuch as it offers favorable breeding places

for barkbeetles and other insects which feed upon trees which are

weakened from any cause.

FACTS CONCERNING THE IMPORTATION OF SEVERAL SPECIES OF PREDACEOUS

BEETLES.

As stated in the first part of this article, many serious attempts

have been made to import the natural enemies of various insect pests

and to establish them in the region of the adoption of their host.

The efforts along this line have been very fully set forth in Bulletin

91, Bureau of Entomology, by Dr. L. O. Howard and Mr. W. F.

Fiske, and the importation of predaceous beetles as well as true

parasites is there considered.
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It goes without saying that many of these attempts have Ix'en

fiililf in l)ringing ahout the snppi'ession of the pests, hnt each one of

thiMH has resuhed in increasing our knowledge of the life habits of

the insects concerned and has enabh'd us to secure information which

could be utilized in other ways to the enormous advantage of the

farmer and the fruit grower, which simply means that the public

as a whole has profited by the discoveries nuide, inasmuch as in the

end those who consume the products of the farm or orchard must

j)ay their share in the increased cost of controlling by hand suppres-

sion or otherwise the pests which destroy crops.

During the yeai^s from 1800 to 1000 the State of Massachusetts ex-

jKMided about $1,000,000 in an attempt to exterminate the gipsy moth.

(PL LVIII.) In the last-mentioned year the work was abandoned

by the State and the moth was

allowed to increase and spread

without interruption for five

years, when a more elaborate

and expensive campaign was

resumed. Although the first

work on the moth did not

secure the object desired—that

is, extermination of the pest

—

the result of one of the investi-

gations attempted was the dis-

covery of the insecticidal value

of arsenate of lead, and this

material has proved so effect-

ive that to-day it is used in

nearly every country in the

world where spraying opera-

tions are carried on, and this

was only one of the practical

questions that was solved by the work undertaken by the State of

Massachusetts. The same principle applies to the work of investi-

gating natural enemies, and while as a rule the results are seldom of

as widespread utility as those in the case that has just been mentioned,

gi-eat and often unforeseen benefits result either directly or indirectly

from such experiments.

One of the most successful attempts at introducing predaceous

beetles was carried on late in the eighties by Mr. Albert Koebele,

w^ho secured specimens of Novius cardinalis Muls. (fig. 10) in Aus-

tralia and shipped them to California for the purpose of controlling

the fluted or cottony cushion scale {Ieerya purchasi Mask.), which

was then threatening the destruction of the citrus-fruit industry

of that State. It is generally conceded that the result of this im-

FlG. 10.—The Australian ladybird (Novius

cardinalis) , an imported enemy of the fluted

scale : a. Ladybird larvae feeding on adult

female and egg sac ; h^ pupa ; c, adult lady-

bird; il, orange twig, showing scales and
ladybirds, a-c. Enlarged ; d, natural size.

(From Marlatt.)
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portatiou was the most strikiii^^ and iniiiKvliate success which has

ever been accoiiiplished from tlie intrmhiction of natural enemiss of

insects, as the species rapidly developed and controlled the host.

During 1901 and 1902 Mr. C. L. Marlatt, of the Bureau of Entx)-

mology, conducted investigations in Japan and China for the pur-

pose of determining the native home of the San Jose scale and of

securing its parasites or predatory enemies. He concluded that the

insect was indigenous to northern China, where it wius apparently hcing

controlled by an insect which has since been termed the Asiatic lady-

bird (Chllocorus similis Rossi; fig. 20), and he forwarded specimens

a

Fig. 20.—The Asiatic ladybird (Chilocorus sitmlis), an imported enemy of the San Jose

scale : a, Second larval stage, b, cast skin of same : c, full-grown larva ; d, method of

pupation, the pupa being retained in the split larval skin ; e, newly emerged adult, not

yet colored; f, fully colored and perfect adult. All enlarged to the same scale. (From
Marlatt.)

to this country, a few of w^hich arrived in good condition for j^ropaga-

tion. Several colonies of beetles were liberated in various parts of

the United States where the San Jose scale was abundant and where

conditions appeared to favor their increase. For some unknown rea-

son the species has apparently died out, as no specimens have been

found for several years.

When the work of suppressing the gipsy moth was resumed in

1905 by the State of Massachusetts an appropriation was made for

the purpose of introducing its natural enemies. Later, an arrange-
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iiuMit was niiulc vvlicrchy (lie work was (iikcn up (jooporutively with

i\\v Biiioau of I^'n(om()lo<2^y of the IJiiilcd Slates Department of

Apfrieultnre, and Di*. L. O. Howard, chief of tlic bureau, was given

pjeneral sui)ervision. Anion^ tlie attempts which were made to in-

troduce parasites was an effort to secure specimens of two predaceous

bwtles from Europe, namely, Calo.soma synop/umtalj. (PI. LIX) and

CaIos'()7)ia hiqiiif<}tor T.. (PI. TjVTT, fi<if. 18), as they were rcporte/l to he

quite common in regions where the gipsy moth was abundant and

(o devour the caterpilhirs in large quantities.

Accordingly, in 1900 tliese two species were imported in small

numbers, a few were colonized in the field, and since that time a

much larger number of the former species has been secured, so that

it has been possible, by means of rearing and colonization work, to

liberate about 18,000 adults and larvic in the area badly infested by

the gipsy moth. This work has been carried on since 1006, and at

the present time the beetles have been found in greater or less num-

bers over an area of about 400 square milas. Galosoma inquisitor^

however, has not been successfully colonized, although it has been

kept in control cages out of doors at the Gipsy Moth Parasite Lab-

oratory and has successfully passed two winters.

As a result of the ability of CalosoTna sycophanta to withstand

winter conditions in New England and reproduce and increase in the

field, considerable time has been devoted to securing accurate data

on its life history, as this has an important bearing on the utility of

the species.

COMPARISON OF CALOSOMA SYCOPHANTA W^ITH NATIVE CALOSOMAS.

In this connection several native species of Calosoma have been

studied with a view to determining if possible the reason for their

failure to become as effective enemies of the gipsy moth as the im-

ported sycofh-anta. This work has been carried on for several years,

and by means of assistance kindly furnished by various entomologists

throughout the United States we have been able to secure live speci-

mens of several southern and western species of Calosoma for study

and investigation. As a result it has been found that the life his-

tories of these species are quite similar and will compare very well

with sycophanta,, which has been worked out in detail.

The habits of the different species vary considerably, and experi-

ments have demonstrated that the reason why our native species are

of small importance as enemies of caterpillai^ which feed upon the

trees and pupate without coming to the ground, is because the larvae

of these beetles are not able to climb to a sufficient extent to secure

food on the trunks and large branches of the trees. The larvae of

sycophanta are able to do this (PI. LX) , and it seems to be a fixed habit
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of this species for the larva' to feed upon tlie caterpillars or among
masses of ^ipsy moth pupa' on the trunks of the trees. This enables

the larva to secure sufficient food (PI. LXI) so that a marked increase

in tlie number of beetles is found each year. As the larva* of the

native species must depend almost entirely upon caterpillars or pupa*

which they can find on the ground or underneath debris or leaves that

have fallen in the woods, rapid increase is not possible unless cater-

pillars having the habit of crawling or pupating on the surface of the

ground become abundant.

The results of the investigation of Calosoma sycophanta have been

published in Bulletin 101 of the Bureau of P^ntomology, and as most

of our native species have a similar life history a brief statement is

given to show the transformation of the imported species.

As adult sycophanta beetles have lived two or three years in cap-

tivity and under out-of-dooi*s conditions it is probable that the life

period may be longer. The eggs are deposited late in June and
during July beneath the surface of the ground and, on the average,

about 100 are laid annually by each female. Hatching takes place in

less than a week, the young larvae coming to the surface of the ground

and crawling about rapidly in search of food. They climb trees

readily if the bark is rough and molt twice before becoming fidl

grown. This species is able to molt without descending to the ground,

and it is quite common to find cast skins of the larvae on trees where

they have been feeding. P^dl grow^n sycophanta larvae measure about

IJ inches in length, and the body is very stout. In common with the

adult, the larva^ feed on caterpillars and pupae of the various Lepidop-

tera, but the larva^ seem to prefer female pupae, although they are able

to kill the largest caterpillars. In feeding they cut through the outer

tissue of the caterpillar or pupa with their sharp jaws and feed upon

the liquids and soft tissues within. The available data show that a

pair of beetles of this species and their progeny will in a single year

destroy enough larvae and pupae of the gipsy moth to prevent the

deposition of 1,000 egg clustere of that insect.

When full grown the larva^ enter the ground and make an oval

chamber 4 inches or more below the surface. In this cavity pupation

takes place and the beetle transforms usually by the middle of Au-

gust. The insect does not seek the surface, however, but remains in

the cavity throughout the winter and emerges in the spring.

In the course of the work of importing parasitic and predaceous

enemies which feed upon the gipsy moth, it seemed wise to secure and

introduce some of the species of Calosoma from Europe about which

little was known except that they were predaceous in habit. The

establishment of any beneficial species which is a general feeder is

valuable, not only in relation to< the problem at hand, out if it is sue-
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H'^'r'-f"

Calosoma sycophanta.

Adult eatiuK glpsj- moth caterpillar, lower left; pupa, lower right; eggs, upper left; eaten pupicof
gipsy moth, upper right; full-grown larvae from above and below. Slightly less than natural size.]
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LARV/E OF CaLOSOMA SYCOPHANTA FEEDING ON GiPSY MOTH CATERPILLARS UNDER BURLAP.

[Photograph taken at Puie Banks I'ark, Maiden, Mass., 1910. (From Burgess.)]
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PuP/t OF THE Gipsy Moth that Have Been Destroyed by the Larv/e of

Calosoma sycophanta.

[Note the irregular holes, which are characteristic. (From Burgess.)]
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Fig. 1.—Burrow of Tiger Beetle Larva (Cicindela sex-quttataVShowinq Dead and

Partly Eaten Gipsy Moth Caterpillars that Have Been Killed and Expelled

FROM THE Burrow by this Predaceous Larva. Natural Size. (Original.)

Fig. 2.— Pentilia i Microweisea) misella.

In, Beetle; b. larva: c, pupa: d. Mossom end of pear, showing scales with larvae

of Microweisea feeding on them, ami pup;o of Microweisea attached within the

calyx. All greatly enlarged. (From Howard and Marlatt.)]
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cessfully ("olonrecil mikI (1('v('1()|)s satisfactorily, it may do an {'iioniious

lunoiiiit of <i;()()(l worlv by rccdin^jf on oilier dcst inctivc ins^'ds rcniotci

from the tcMM-itorv wIkm-c it was originally int I'oduced.

It is woU known lliai many species of injurious insects Avliidi have

been imported from roiciirn countries liaxc spread wilh marked

rapidity and caused enormous (lama<j^e. 'Iliei'e seems to be no <r'>od

reason why beneficial insects should not spread as rapidly and assist

in controllinij: injui'ious species if they find conditions in theii*

adn]-)ted home suitable for their (level()i)ment. 'J'he trouble is that

the injury caused by an insect pest is far more easily noticed and the

results more readily attributed to the proper cause than would be the

beneficial work done by parasites or predators, which are usually

detected Avith difficulty.

Two other European species, namely, Calosoma reticnlatum Fab.

(PI. LVII, fig. 12) and Calosoma auropunctatiim Herbst (PI. LVII,

fig. 11), have been introduced, and a careful study of them indicates

that they are ground forms and not likely to climb trees to any great

extent. A small number of the former species has been liberated in

the field, but thus far we have been unable to determine that they have

survived. The latter species has not been liberated on account of the

small number of specimens received. Both species have survived

two winters at Melrose Highlands, Mass.

In addition to these importations which were received from Europe,

several shipments have been secured from Japan, containing two

species of Calosoma, one of which is known as Calosoma chinense

Kirby (PI. LYII, fig. 10), and is probably a ground form, while i\\Q

other is known as Calosoma maximowiczi Mor. (PL LVII, fig. 9), and

has been found climbing trees in the northern part of that country.

The former species was received in 1911 in considerable numbers,

and its ability to hibernate successfully is now being tested. The
latter species, which it is especially desirable to secure on account of

its possible value as a factor in controlling the gipsy moth, has not

been received in large numbers, but it is hoped that live specimens

may be obtained in the future. It is extremely difficult to secure live

insects from a country so far distant as Japan, and great care nuist

be exercised in handling and recording the various data and keeping

accurate notes on the behavior of these insects during the time they

live in captivity, which often covers tw^o or three years.

The facts given are sufficient to establish the friendly and beneficial

work which is being accomplished by predaceous beetles, both native

and exotic. The benefit from the latter is likely to increase as the

species spread and become abundant in sections distant from the i:)laces

where they were liberated, so that in time other sections of the

country will be benefited by their introduction.

20139°—YHK 1911 30
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Althougli a number of the facts which have lx?eii given are well

known to some of the readers of this article, nevertheless it seems

desirable to call attention to the usefulness of the insects concerned

in the hope that more interest may l>e taken in the subjec-t by the

general public, especially among those who are interested in nature

and the problems which face us in connection with foo<l production

on the farm. It is well occasionally for the virtues of the insects

which are working constantly for our benefit to be considered in

order that all these creatures may not be classed as our mortal foes.

Many of the species mentioned and illustrated in this article are of

sufficient size to be seen and recognized readily by the ordinary ob-

server, and to him these species should appeal from sentiment and

because of the useful mission in which they are engaged.
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By IIakry M. Lamon,

Junior Aninml Ihixbandman, Animal Diviaion,

Bureau of Anitnal InduHtry.

DISTItlBUTION OF THE EGG INDUSTRY.

The great egg and poultry producing territories of the United

States can be divided according to their geographical location and

the character of the industry into three quite distinct sections. The
first of these comprises the northeastern States, including New Eng-

land, New York, Pennsylvania, New Jersey, and Maryland. This

is a section in which the poultry industry is one of importance and

where many large and specialized poultry farms are located. Inas-

much as it also happens to be the greatCvSt consuming section of poul-

try products, the local production of eggs does not supply the de-

mand, and large quantities are brought in from other parts of the

country. The proximity of the poultry farms of this section to the

large markets enables the poultrymen to dispose of their products

readily, and it is natural that they should cater to the discrimi-

nating trade demanding a fine quality of fresh eggs. The whole

tendency, therefore, is for the eggs to be shipped in small lots by

express or fast freight, so as to reach the market in a short time

after they are produced. These are consumed in a relatively brief

time, and comparatively few eggs in this section find their way into

cold storage.

The second egg-producing section comprises the States bordering

the Pacific. Here the conditions are in many respects identical with

those of the first section. The eggs produced all find a market in

the cities of those States and the quantity is not sufficient to supply

the demand. Here, also, many large poultry farms are located.

The third section comprises principally States lying in the

Mississippi Valle}^ They are Minnesota, Wisconsin, Illinois, Michi-

gan, Indiana, Ohio, Nebraska, Iowa, Kansas, Missouri, Kentucky,

Tennessee, Oklahoma, Arkansas, and Texas. It is in this great sec-

tion that the vast majority of the eggs of the country are produced.

^ This article is largely an abstract of Bulletin 141 of the Bureau of Animal Industry,
" The Improvement of the Farm Egg," by Messrs. Harry M. Lamon and C. L. Oppornian.
The reader is roforrod, therefore, to that pul)lioation, and also to Circular 140 of tlie

Bureau of Animal Industry, " The Egg Trade of the United States," for more detailed

information concerning the matters discussed.

467
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Yet the character of the poultry keepin*:^ is ([iiite (liferent from that

in the other two sections discussed. There are in this whole stretch

of country few farms which can properly be termed " poultry farms,"

or where pouUry raisin<4' can be consicU'red to be one of the main

branches of the farm work. The great bulk of the eggs is the prod-

uct of the flocks of hens which are kept on practically every general

farm throughout the whole area. These farms are devoted mainly

to grain growing and live stock, principally cattle and hogs, so that

the poultry kept is incidental, and the eggs produced are really in the

nature of a by-product of the farm. (PI. LXIV.)
Not much systematic care is given to the hens on these farms, and,

as a result, the great majority of the eggs come in the spring and

summer. Also, this section is not one of heavy consumption, and in

consequence during the summer and spring many more eggs are pro-

duced than are needed locally. Only a few years ago this gi-eat sur-

plus production resulted in such a glut and lowering of prices that in

numy instances it did not pay to take the eggs to town during the

spring and summer, while in the fall and winter eggs were scarce

and very high. With the cold storage of eggs the conditions have

changed. During the spring, when production is heavy, the eggs are

bought up and placed in storage, to be taken out when the period of

scarcity comes in the fall and winter. As a result of storage there

has been greater equalization of supply and demand throughout the

year, and, what is of more importance to the farmer, the majority

of whose eggs are produced in the spring, a maintenance of prices

during that period much above what they were before the days of

storage.

LOSS DUE TO FAULTY METHODS.

In spite of the fact, however, that prices are better than they were

formerly, the producers are not receiving as much for their eggs as

they should, considering the ultimate prices paid by the consumers

of these eggs. This is not the result of any combination on the part

of buyers to keep prices down, for competition is usually sharp

enough to cause as much to be paid as the buyers can afford. The real

reason lies in the fact that the system of marketing and buying eggs

in this section is faulty and causes a good deal of preventable loss

and deterioration. This is mainly because no incentive is offered for

care and expeditious handling of the product. In other words, the

careful farmer who markets good eggs as a rule gets no more for

them than his careless neighbor who markets poor ones. As a result

of this loss, prices paid to producers must be depressed to cover it,

and this accounts for the difference between the prices paid for these

eggs and the prices charged the consumers.
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At first <:l:in((' il n)i<ihl Ix* tlH>u«i:lit tliMl (his loss juhI detorioi alioii

Avas sliofht and of minor importance. Quite the contrary, however,

is the case. From a careful study made of the situation, it appears

that the annual loss resulting from these sources in the egg track; of

the country totals about 15 per cent of the value of the product, or

$45,000,000. In the State of Kansas alone, where the investigations

of the department have been ])rincipally carricMl on, the annual loss

is estimated at more than $1,000,000. The table Ix^low shows some

specific figures. It is a condensed report of the total receipts of three

Kansas Q(y(i: buyers during the months of July, August, and Septem-

ber, 1910, showing the number of " rots " thrown out as the result of

candling, as well as the number of " seconds " and " checks " in two

instances each month.

Loss in eggs received hy three Kansas huyers in summer nwnths of 19J0.

Mouth.
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until there is a sufficient number to take to tlie villa<(e or until th«

fanner makes a trip to the village for some other purpose and takes

the e^gfs along. No particular attention is given to tlie conditions

under which the eggs are kept in the meantime. They may be put in

a pantry or cupboard of the kitchen, where the temperature is com-
paratively high and where the eggs are bound to undergo considerable

deterioration in quality or to reach a more or less advanced stage of

actual spoiling. Even in those cases where the importances of a low

temperature is realized and an effort made to se<^;ure this by placing

the eggs in a cellar, there is likelihood that the cellar may be damp,
and the eggs in consequence become moldy. Likewise, no particular

effort is made to obtain clean eggs by proper attention to the nests

and by frequent gathering, or to separate the clean from the soiled

eggs when taking them to market. Whenever a nest of eggs is dis-

covered in the weeds or about the barn they are usually added to the

eggs in the market basket without question as to whether they are

partly incubated.

As a result, the farmer may start for town with a basket of eggs,

part of which are perfectly fresh and wholesome, part of them dirty

or smeared, and part of them shrunken or stale or even wholly

spoiled. During the drive to town it is a common occurrence for

the eggs to be exposed to the direct rays of the sun for an hour or

two and subjected therefore to a temperature greater than the normal

temperature of incubation, 103° F. (PI. LXIII, fig. 1.) These eggs

the farmer takes to the village store and receives for them a cer-

tain price per dozen, which is usually given in trade. The village

merchant is not a dealer in eggs from choice, but rather because he

feels it necessaiy to take the eggs in order to keep the trade of the

farmer. If he does not take the eggs he fears that the farmer will

offer them to one of his competitors and will in consequence be

likely to give that competitor the bulk of his trade. For the same

reason the merchant believes that he must accept the eggs as they run,

good or bad, fi'esh or stale, clean or dirty, for if he does not his

competitors will. This system of buying by the storekeeper is known
as the case-count system.

The merchant holds the eggs until he has enough to make a shipment

to some egg dealer or shipper from whom he gets regular quotations.

The delay here may be anywhere from two days to a week or even

two weeks. Usually the conditions attendant upon the shipment of

these eggs up to the time they reach the packing house are such as

to cause a still further deterioration in the eggs. After they reach

the packing house they are assembled in great enough numbers so

that more attention and care is given their handling, and although

the eggs go through one or more sets of hands from this point before
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tlu'V :nv placed in storage or roach tlu' ronsnnior, the dotorioratioii

winch (hoy im(l('i'<2:() is not so <jfrcat propoi-lioiiatcly.

DKI.A^' IN M()\IN(; I'X;(;H.

It will 1)0 observed (hat the one uii favorable factor which stands

out most j)roniinently in this system of marketing is the delay in

movino^ the v,iX}X^. There is delay in gathering the eggs, delay in tak-

ing them to town, and delay on the part of the storekeeper. When-
ever these delays are coincident with high temperatures, serious loss

and deterioration result. This is evidenced by the poor quality of

summer eggs.

The spoiled and deteriorated eggs compose several well-recognized

classes, most common among which are the following: Heated eggs,

those caused by the development of the embryo in fertile eggs;

shrunken eggs, thase in which a part of the water has evaporated from

the white, causing a large air cell ; rots, those which are totally spoiled

;

spots, those with localized areas of bacterial or mold infection ; dirty

eggs, those soiled with mud, droppings, or the contents of broken

eggs; and checks, those slightly cracked.

While there is some deliberate delay in the fall, caused by the

farmers holding their eggs on a rising market, the majority of the

delays are due simply to indifference and consequently are prevent-

able. The country stores are directly responsible for the delay, both

on their own part and on the part of the farmer, because of the case-

count system of buying which they employ. This system has nothing

to recommend it aside from the fact that it is a little less trouble to

the storekeeper. On the other hand, it encourages carelessness and
delay on the part of the farmer, because it inflicts no penalty for

poor or bad eggs. It has even bred in some farmers (who would not

expect to sell damaged vegetables or grain for full value) a feeling

that an injustice is being worked on them if a buyer candles the

eggs and refuses to pay for those which are rotten.

As a result, therefore, of the delays and carelessness, coupled with

high temperatures, there is, in connection with the handling and

marketing of eggs in the Middle West, a great loss, which, because

preventable in a great measure, is a wanton waste. This loss is

borne both by producer and consumer, but falls mainly on the

former. The consumer suffers considerably in being unable to secure

good palatable eggs in sufficient quantity, and in consequence there

is a curtailment of consumption. It is only fair to state, also, that

the.se inferior eggs which find their way to the tables of city con-

sumers are often mistaken for a cold-storage product, and the storage

industry is thus unjustly discredited.
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IMPROVEMENT OF THE FAltM VAUi.

In an effort to save a large part of this preventable loss or waste,

the Bureau of xVninuil Industry of this department has undertaken

a campaign for the improvement of the farm egg, particularly those

produced in the great Middle West. A preliminary survey of the

field has already been made, and the results published as Circular

140 of the Bureau of Animal Industry, entitled '' The Egg Trade of

the United States." This was followed during the summer of 1910

by an active campaign in the field, a report of which has been pub-

lished as Bureau of Animal Industry Bulletin 141. The State of

Kansas was selected as a working base, for three reasons: First, the

output of- eggs is large, while the quality has usually been low;

second, the buyers of the State had already made at least one attempt

to enforce the loss-otf system of buying, which indicated a receptive

spirit on their part; third, the statutes of Kansas contain provisions

giving the State board of health abundant authority to prevent the

sale of bad eggs within the State. The first attempt to enforce the

loss-otf system of buying failed because the buyers in the territory

along the borders of the State met competition from adjacent States

where the case-count system was in operation, became discouraged,

and in self-defense reverted back to the case-count system. The
other buyers of the State in turn felt compelled to return to the

case-count basis, and the entire agreement soon fell to pieces.

In attacking the problem, the bureau concentrated its efforts upon
those measures which were most important and which gave promise

of accomplishing the most good. The two main lines were: Fii*st,

the encouragement of the loss-off system of buying; and, second, a

close and careful examination of the conditions surrounding the

marketing of eggs all the way from production to the packing house.

As has been pointed out before, the packers are keen, shrew d business

men, handling a large bulk of eggs, so that they realize the necessity

of good treatment after the product reaches their hands. While there

is still room, no doubt, for considerable improvement in methods

from this point on, this end of the trade is much further advanced

at the present time, so that the greatest need for the improvement

of methods of handling and thus of improving the quality of eggs

is from the farm to the packing house.

ENCOURAGING THE LOSS-OFF SYSTEM OF BUYING.

Where the loss-off system of buying is in use the eggs as bought

are " candled "—-that is, subjected to a test which shows, quite defi-

nitely, their condition and quality. Candling is performed by hold-

ing the egg up to a small hole about the size of a half dollar, cut
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in a sliiold of niotnl or olhor material, beliiiid which is a strong liglit.

(PL LXIII, C\<x. 2.) Usually this light is funiished by an ordi-

nary Ki-candlepower incandescent hunp, but a lamp, candle, or even

the sunlight may be utilized. The person candling the eggs is in

a (hirk or semidark room, so that the light shines through the eggs,

and when the latter are twirled they reveal to an expeit eye the

condition of their contents. By this test it is possible to detect rots,

spots, and deteriorated eggs, such as shrunken, weak, watery, and

heated eggs. In paying for eggs bought on this basis the rots and

usually the spots and blood rings are thrown out entirely, so that

they become a dead loss to the person responsible for them. Often

in buying from the farmer no other distinction is made. The eggs

are sim])ly divided into two classes, one of which is good enougli

to accept and pay for, and the other is rejected and no payment made
therefor. Such a classification is a distinct step forward and results

in a great improA^ement in the eggs. Indeed, there are many reasons

for believing that such a simple system is preferable w^hen dealing

with the farmers to one where other grades are made according to

quality and for W'hich different prices are paid, because the farmer

is prone to think he is being cheated if a part of his eggs are

accepted but bring a less price than the others.

The first step in encouraging the use of this system was to get the

buyers together. With the cooperation of officers of the State board

of health and the Kansas State Agricultural College, a meeting of

the Kansas Carlot Shippers' Association was held in Topeka, on

June 10, 1910, where an agreement was entered into to buy strictly

on a loss-off basis after July 1, 1910. Profiting by the failure of the

former attempt to bring about the loss-off system of buying, the

persons behind this movement early enlisted the support of the State

board of health. This was an important step, without which the

movement would have met the same fate as its predecessor, for

the activity of the State board of health served to keep the wavering

buyers in line through fear of prosecution for handling bad eggs.

The secretary of the board, Dr. S. J. Crumbine, was most active in

supporting the movement and lent the force of his department to its

successful operation. Placards in the form of a warning against the

buying of eggs upon any but the loss-off system w^ere printed and
posted in 3,000 stores throughout the State where eggs were bought

or sold.

INVESTIGATION OF CONDITIONS.

As a second step the efforts of the bureau were directed to a com-

prehensive study of the conditions in the field, and a campaign of

education among the Kansas farmers was immediately begun. A
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packing liouse was selected whovse niaimger was in synipatliy with and

believed in the practical good to he accomplished hy such a study.

The association with such a packin<!; house made it possible to follow

shipments of eggs, whenever desired, from the farm to this point

and to observe changes which might occur. By virtue of enjoying

the confidence and friendship of the manager it was also possible to

get in touch with some of the smaller buyers and stores shi[)ping

eggs to him. Through these buyers and storekeepers it was again

possible to make the acquaintance and secure the confidence of the

farmers furnishing them with eggs. Thus a complete chain was

established from the farm to the packing house, all parts of which

had a direct interest in the egg business, and all of which were willing

to give the bureau any help possible. For present purposes only those

conditions will be briefly discussed which have a direct bearing on

the quality of eggs.

Insufficient number of nests.—It is doubtful if any other one

factor contributes more to the aggi-egate number of bad eggs on tiie

farm than the lack of a sufficient number of properly located, clean

nests. The average number of nests on the Kansas farms observed

was 11 to every 100 hens. This means that nearly 50 per cent of the

fowls are compelled to seek nests for themselves. The horse stable,

straw stack, under the corncrib, or out in the weeds are the places

usually chosen by the hens when a sufficient number of nests are not

available. It is well known that vigorous bacterial growth depends

largely upon moisture and waiTiith, and these factors are usually

present in such places. The result is that when a nest full of such

eggs is discovered, from 50 to 80 per cent of the eggs have already

developed into seconds, blood-rings, and rots. If nests are provided

at the rate of one for every four or five hens and kept free from

vermin, it is only occasionally that a hen will lay elsewhere.

Dirty nests.—It hardly seems necessary to make any mention of

dirty nests, but the investigations of the year 1911 prove conclusively

that either through carelessness, neglect, or utter indifference the nests

often become so filthy that the hens refuse to lay in them. When such

nests are used the new-laid eggs come in contact with the droppings

of the fowls (which are high in bacterial content) and may be thor-

oughly infected with bacteria before they are removed from the nest.

This does not necessarily mean that the eggs are unfit for food at

this time, but the infection having taken place, they are likely sub-

jects for the production of spots and rots. One of the greatest needs,

therefore, in improving the condition of eggs on the farm is to pro-

vide an abundance of clean nests, free from vermin.

Irregularity in gathering the eggs.—The custom of combining

forces and organizing a general search party to gather in the eggs
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on market day is still j)i'a('tice(l on many of Uk; farms in Kansas.

Tliis is, iiKkHul, a doplorablo (Mistom and tluM'c is no (juestion that it

is the cause of many rotti'n e<j^<j^s. It is easy to se(i liovv e,<r^s allowed

to remain for several days or a week in the unsuitable places where

(hey may have been laid, subjected prol)ably to hi^h temperature,

\ve( by dew and by rain, and perhaps sjit upon by a broody hen, are

certain to have under<j:one serious deterioration, if they are not abso-

lutely spoiled.

Allow I NO males to run with flock after hatching season.—
Allow in<2^ the males to run with the flock after the hatching season is

the usual rather than the unusual condition. Of 92 Kansas farms

from which detailed information on this point is available, there

were only IG on which any effort had been made to separate the

males from the hens after the hatching season, while on the remain-

ing 76 farms the males and hens ranged together. Justification for

this practice is sometimes sought in the argument that there will be

some stolen nests undiscovered for so long that even the conscience

cultivated by the case-count system of buying will not consent to

their being marketed. If these eggs had been fertilized by allowing

the males to run with the flock a part of the eggs would have hatched

and the loss would not have been absolute. It should be borne in

mind, however, that a much greater loss actually does occur when
the eggs are fertile, for it is from the fertile eggs only that the

great mass of bad and deteriorated eggs, known as heated eggs,

blood-rings, and many of the rots develop. With the eradication of

fertile eggs during the hot summer months the whole problem of

heated eggs would be solved. Surely this is not a difficult condition

to bring about if each one would do his part.

Inefficient storing facilities.—This is a serious 'flifficulty with

which the farmer's wife has to contend, as a great many of the country

homes in Kansas do not have dry, cool cellars, and when the ther-

mometer begins to register from 100 to 106° F. she is at a loss to

know where to keep perishable produce. To overcome this difficulty

use is often made of the " cyclone cellar " or cave. In some instances

these caves are of concrete construction throughout, and on such

farms very little difficulty is experienced in keeping eggs in good con-

dition. Some of the caves, however, are nothing more than oblong

holes in the ground, over which a rough gable roof is built. The soil

which is excavated to make the cave is thrown over this roof and
thoroughly packed so as to make it cool and practically waterproof.

Caves of such construction are very hard to keep clean on account of

the dampness and mold, which are always present when dirt walls

and floors are used, and consequently they are very undesirable as a

storage room for eggs. Dampness is conducive to the rapid develop-
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iiieiit of mold and bacteria, and consequently eggs kept in these caves

are more likely to show deterioration than if they were held in a diy

room at the same temperature.

Washing eggs.—The lack of the necessary number of clean nests

and irre^darity in gathering eggs, especially on rainy days, result

in a large number of dirty eggs. These dirty eggs are offensive to

the neat housewife and, in consequence, they are often washed before

being taken to town. This practice, while not always harmful, may
result in the egg becoming contaminated with some form of micro-

organism. We have already learned that the eggshell itself is not

germ-proof, for the pores that admit the air for the chick to breathe

are large enough to allow the invasion of all forms of bacteria. The
membrane beneath the shell, however, is comparatively germ-proof

as long as it remains dry, hence the desirability of preventing dirty

eggs, so that water will not have to be brought in contact with them.

Holding eggs until a definite number have been accumulated.—
The farmer often makes use of an egg case in which to keep his eggs

and carry them to market. Sometimes he owns the case and sometimes

it is furnished by the storekeeper. Often the case is one holding 30

dozen eggs, and as there is a tendency to wait until the case is filled,

which takes considerable time with the average-sized flock, before

taking it to market, the quality of some of the eggs will have suffered

appreciably. Twelve-dozen size cases are also used for this purpose

and are much preferable, as they encourage more frequent marketing.

Another factor which influences the frequency of marketing is the

distance of the farm from the village or country store. The greater

the distance, the less often are the trips made and consequently the

less convenient it is to market eggs frequently. The table below indi-

cates this tendency

:

Distance of market in relation to frequency of marketing on 00 Kansas farms.^

Twice weekly.
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shown a connuon and fanlty inctliod of carrying eggs to niarkot.

This particular drive was one of 8 miles and the egg case was exposed

to the sun's rays during the entire trip. At the time the picture was

taken the thernionieter registered IOC)" on the top of the egg case.

THE CASH BIJYKK.

The cash buyer or produce dealer may Im in business for himself

or may be the agent of some large car-lot ship})er or creamery com-

j)any. His method of doing business is veiy similar to that of the

country merchant, except that he offers cash instead of merchandise.

He is often not looked upon with favor by the town merchants, l^e-

cause they realize that the farmer prefers the cash in order that he

may purchase his merchandise from the firm offering the lowest

prices. As long as the merchants were able to dispose of their eggs

on a case-count basis they could, by offering 1 or 2 cents more per

dozen in merchandise, retain the greater part of their trade. The
enforcement of the loss-off system, however, is working a slow but

sure change in this practice, and a greater proportion of the trade

than formerly is going over to the cash buyer.

SUGGESTIONS FOR IMPROVEMENT.

The following suggestions for the various persons interested in the

egg trade are given by the authors of Bulletin 141 of the Bureau of

Animal Industry. Because they indicate the important points to be

observed in bringing about improvement of the farm egg of the

Middle West, they are repeated here:

SUGGESTIONS FOR THE FARMER.

(1) Improve your poultry stock.

(2) Keep one of the general-purpose breeds, such as the Plymouth
Rock, Wyandotte, Orpington, or Rhode Island Red.

(3) Provide one clean, dry, veiTnin-proof nest for every four or

five hens.

(4) Conclude all hatching by June 1 and sell or confine male birds

during the remainder of the summer.

(5) Gather eggs once daily during ordinary times, and twice daily

during hot or rainy weather.

(6) In summer place eggs as soon as gathered in a cool, di*y room.

(7) I"se all small and dirty eggs at home.

(8) Market eggs frequently, twice a week if possible during the

summer.

(9) In taking eggs to market protect them from the sun's rays.

(10) In selling, insist that the transaction be on a loss-off basis,

for if care has been given the eggs, this system will yield more money
to the producer.
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SUUOESTIONS FOR THE COUNTBY MEBCHANT AND CASH BUYBB.

( 1 ) Caiuile and buy on a loss-otf basis.

(2) Allow the fanner to see you candle his eggs occasionally and

return those rejected if he wishes them.

(3) Pack carefully in strong, clean cases and fillers.

(4) Do not keep eggs in a musty cellar or near oil barrels or other

odoriferous merchandise.

(5) Ship daily during warm weather.

SUGGESTIONS FOR THE RAILROAD.

(1) Provide a covered portion of station platform where egg cases

can be stacked and see that the agent stacks them there.

(2) Provide refrigeration for the eggs on the lcx;al freight.

(3) Where refrigerator cars are used on local freights, see that the

doors are kept closed when not loading.

(4) If refrigeration can not be supplied, provide stock cars for this

purpose during the summer.

(5) Where box cars are used for eggs do not allow freight which

may hurt their quality, such as oil barrels, to be loaded in the same

car.

SUGGESTIONS FOR THE CAR-LOT SHIPPER.

( 1 ) Buy strictly on a loss-off basis.

(2) Encourage the smaller buyers to trade on a loss-off basis.

(3) Join the State Carlot Shippers' Association.

(4) Cooperate with other shippers and with the State officials in

bringing about this system of buying.

(5) Keep the subject agitated and before the people; in other

words, educate them.
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Hy W J McGek,

Soil Water Kxpcrt, Burc.<in of Hoils.

The water supply of a country is its agricultural capital. The

land forms a vehicle for carrying j)lants and conveying to them the

immense quantity of liquid required to maintain vegetal and animal

life; but it is the water that renders land productive and habitable.

The water supply of mainland United States is derived from rain-

fall (including snow), averaging some 30 inches annually. In ordi-

nary farming the agricultural duty of water is to produce one

thousandth part of its weight in useful plant crop ;
^ and on ordinary

soils the water required for full productivity is about 60 inches

(or 5 acre-feet) per year. Thus the natural water supply on the

nearly 2,000,000,000 acres of the country is only half that required

for full productivity ; and since the rainfall is unequally distributed,

considerably less than 1,000,000,000 acres are sufficiently watered for

even fair productivity, and nearly a billion acres more receive too

little water to render farming feasible, the remaining portion being

too mountainous for cultivation.

It can not be too strongly emphasized that in the present state

of human control over nature inadequate water supply limits the

agricultural productivity and possible population of the United

States. Reckoned on the basis of 5 acre-feet of water to the inhabi-

tant—the ratio fixed in arid regions, where alone farm water is care-

fully measured—mainland United States might sustain a population

of 1,000,000,000, which at the current rate of increase should be at-

tained in about three centuries, rather than the 2,000,000,000 (640 per

square mile) which it could sustain if peopled to the present density

of some well-watered countries; ^ with half the area and the present

annual volume of water equably distributed, the capacity of the

country for production and population would be as great as now,

with the advantages of reduced distance and cost of transportation

and of better social and industrial facilities.

Nor can it be too strongly emphasized that the arable public lands

of the country sufficiently watered for farming are practically ex-

hausted. National growth can no longer be maintained by extension

of settlement over public lands; it must l^e kept up, if at all, by

1 " The Agricultural Duty of Water." Yearbook, T.)10. pp. 100-175; "Soil Plosion."

Bureau of Soils lUillotin 71, 1010. pp. 7-14.
2 Prospective Population of the United States, Science, vol. 34, 1911. pp. 428-435.
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intensive methods—ciiltivatin<if the waste hinds of k^ng-settled dis-

tricts, increasing the yiehl of the soil, iniprovin<>; crop phints and

modes of tilhige, doubling and tripling the production of each fruit-

ful acre—in the last analysis, by making better use of that ultimate

agricultural capital distilled from the seas, borne afar by the winds,

and ditl'used over the land in vivifying rains.

In a broad way this natural cai)ital may be viewed as currency and

reserve, i. e., (1) the seasonal rains and (2) the accumulated store of

water in the ground within reach of growing plants. In restricted

areas the rainfall during the growing season suffices for the produc-

tion of staple crops, though even here the water is made fully effective

only by temporary storage between storms in the soil and subsoil;

but throughout most of the humid portion of the country the precipi-

tation of the growing season must be supplemented by the water of

rains and snows during the nongrowing season and earlier years

stored in the ground, i. e., by the reserve capital of accumulated

water. ^

Throughout much of the country the reserve water permeates soil

and subsoil and subjacent rocks in a quantity generally increasing

downward from the surface to a variable depth, and then diminishing

gradually with the increasi^ in rock pressure, the amount within the

first hundred feet of the surface having been estimated at a quarter of

the total volume of ordinarily porous soil and subsoil and rock, or

equivalent to a reservoir of water 25 feet in depth coextensive with

the area, corresponding with some 10 years' rainfall.- While this

water is commonly noted only as moisture in the earth, its aggregate

quantity is thus considerable ; and it is useful to conceive it as an

actual reservoir, susceptible of increase and diminution, and differing

from an open pond chiefly in unevenness of its upper level, which is

due largely to obstruction of free movement by the earth matter

wherein it lodges. Primarily this reservoir, like open water, moves
under gravity, tending to assume a level at rates of movement var^dng

with the permeability of the material through which it passes; but

secondarily it moves under capillarity and thus, unlike free water,

tends to conform in its upper level with the inequalities of the ground
surface above. Under the two forces its surface or upper level is

indefinite ; ordinarily the moisture merely increases gradually down-
ward until it saturates the subsoil or rock, i. e., becomes sufficient to

drain away as free water into any excavation or natural opening in

the ground. In this w^ay it supplies wells and also by far the greater

1 In some 75,000,000 acres of the United States (the swamp and overflow lands) this

accumulated water is in excess and requires removal by draina;ie in order that these wet
lands may enter on their manifest destiny of sustaining 15,000,000 to 25,000,000 families

;

but in far the greater part of the settled country the reserve water alone renders farming
feasible and so sustains production and population.

2 Report of the National Conservation Commission (60th Cong., 2d sess., S. Doc. 676),
1909, p. 42.
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part of nonnal (i. c, not storin-fod) brooks and rivors, whose varying

levels confonn with and mark the variai)k! k'vel of the subterranean

reservoir. For the reason that it seeps from the ground into and

sustains wells, springs, and streams, it is widely known as "ground

water; '' but viewed in relation to that capillary movement which not

only makes its surface variable and indefinite but renders it the per-

manent reserve of agricultural capital on which production and popu-

lation depend, the subteri-anean reservoir may better Ik* styled "sub-

soil water." The level of saturation is known as the water table, and

it is convenient to distinguish the level of that saturation which is

effective in supplying capillarity (which may be considered the
'" agricultural water table '') from the generally lower level at which

the water is delivered freely into wells (the " well water table ").

While the quantity of subsoil water permeating the earth varies

Avith the texture and structure of the materials, its movement varies

still more widely. Through gi^avels and sands it flow^s with a free-

dom sometimes approaching that of open streams, while through

clays and indurated rocks it may move only at an imperceptible

rate—often more slowly than evaporation, so that exposed surfaces

(even in open wells) are kept drier than the material beneath. This

inequalit}' of movement has little effect on the capillary delivery of

the reserve moisture to the soil and to the plants rooting within it,

since the rate commonly equals or exceeds the demand of the growing

plants (seldom more than a small fraction of an acre-inch per day)
;

but it, coupled with the variability and indefiniteness of upper

surface, regulates the supply of water in ordinary wells, so that it is

commonly said in many sections that the wells are supplied by
'' veins ' of w^ater, w hich are in most cases merely strata of sand or

gravel (themselves fed by less permeable adjacent strata) delivering

water freely into the wells. The limit of vertical movement of the

subsoil water is of course the distance between the water table and

the surface; but the horizontal movement may be considerable,

especially where the subsoil is underlain by level or slightly inclined

formations; indeed, recent researches indicate that the state of the

subterranean reservoir at a given point may be determined by the

surface-water supply at distances reaching scores or even hundreds

of miles, just as artesian flow^ is so determined. On the whole,

wells afford a fair indication of that upper level of the subsoil

reservoir measured by saturation, i. e., by the presence of water in

sufficient quantity to drain aw^ay from the material it penneates.

Where the surface is broken and springs and brooks abound, they

afford an index; but throughout much of the country the surface is

too uniform to sustain brooks fed by seepage rather than storm

run-off, and here wells form the most convenient means of measuring
the depth of the subsoil water level below the surface of the ground.

20139°—YBK 1911 31
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Wliile tlie effect ivenesvs of capillary iiiovenient varies with the tex-

ture aiui structure of soil and subsoil and underlying rock, it may l>e

i^aid broadly that under average conditions capillarity acts freely to

4 or 5 feet in deptli, fairly to 10 feet, and slowly to [\0 or more feet.

Accordingly, it is important to the farmer desirous of increasing his

crop yield to know whether the reserve supply of subsoil water avail-

able for eking out the rainfall of the growing season approaches the

surface to vyithin 10 feet, or comes within 30 feet, or lies so much
deeper as to be beyond the reach of capillarity; yet hitherto there has

been little definite information either as to the depth of the subsoil

reservoir beneath the surface or as to the source and movements of

the w^ater forming it.

With the view of obtaining specific data, a " well circular," com-

prising a brief general statement and a blank schedule arranged for

the insertion of information relating to wells, was prepared in July,

1910; and through the courtesy of Mr. Victor H. Olmsted, Chief of

the Bureau of Statistias of the Department of Agriculture, this was

sent to the township crop reporters for the department, some 33,000

in number. Most of the recipients replied with reasonable prompt-

ness; and while a few either slighted the inquiry or signified inability

to furnish accurate figures, the great majority filled the schedules

with notable intelligence and care, and many added useful general

information in the blank for " remarks " and in supplementary let-

ters, so that the schedules form a rich treasure of definite data re-

lating to the wells of nearly every county in the United States.

The circular was mailed late in August, and returns arrived

chiefly in September, but in diminishing numbers (as the reporters

obtained their figures) until 1911, when the tabulation was taken up.

The data concerning individual wells were first grouped by counties;

the wells were divided into two general classes, (a) " dug," and (b)

" drilled ;" ^ and the dates and depths, with the more noteworthy

remarks of the reporters, were transferred to county sheets, the depth

of the water table, etc., being at the same time reckoned. The data of

the county groups were then combined in State summaries, States being

divided when including two geologic provinces or types of relation

between subsoil or date of settlement and water supply; e. g., Michi-

gan was divided chiefly because the " lower peninsula " was among
the early settled portions of the interior, while the " upper penin-

sula " was settled so much later that its well history is distinct. The

1 While these general descriptive appellations commonly apply, the class of " dug

"

wells was made to include (1) driven wells, (2) most wells bored by means of earth

augers, and (3) drilled wells of not more than 50 to 60 feet when either the data con-

tained in the schedules or personal knowledge concerning conditions indicated that their

relation to the water table conformed to that of the ordinary dug wells of the neighbor-

hood ; in a few cases deep bored wells were classed with " drilled " wells when either

the figures of the schedules or general information indicated a like relation to the water

table.
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j)rinoii)Jil data for States and their divisions w<'re then recapitulated

as in the tahk' on |)a<j[e 484, representing what is arbitrarily desi<^nate(l

''Central United Staters"; i. e., the States of Illinois, Indiana, Iowa,

Kentucky, Michi<»;an, Minnesota, Missouri, Ohio, Tennessee, and Wis-

consin to<2:ether forinin<j^ a considerable region throughout which the

relations between the surface of the ground and the subterranean

reservoir are much alike both as to natural c^onditions and as to the

conditions attending settlement and cultivation.

Naturally the value of the indications afi'orded by the wells re-

corded in the 10 States depends on their reprc\sentative or typical

character; for since the area comprises 532,402 square miles (340,-

737,280 acres) of land surface and the wells number 11,034, the meaa
ratio is 48 square miles to a well. Happily, the distribution is fairly

uniform, extending into nearly every county (with an average of

ll.G wells per county) ; nearly all the reporters are farmers noted in

their respective townships for ability and sound judgment, and most

of them reported wells made by or for themselves; so that both the

distribution of wells and the character of reports, together with the

inherent evidence of the schedules, inspire a high degree of confidence

in the trustworthiness of the records as of typical wells.

The recapitulation of well records by States can hardly fail to be

instructive and useful to farmers in what may be called the bread

basket and meat hamper of the country. The mean annual rainfall

ranges from some 25 inches in Minnesota to 55 in Tennessee, averag-

ing about 38 inches, or less than two-thirds of that required for

maximum productivity, so that generally the rain of the growing

season would not suffice to produce full crops unless supplemented by

supply from the subsoil resorvoir. Of the 11,034 wells, 10,953 indi-

cate the depth of the water table; of these 7,498 (or 68.5 per cent)

are classed as dug, and 3,455 (less than a third) as drilled. In the

dug wells the mean depth of the water table (which probably runs

2 or 3 feet lower than the effective agricultural water table) ranges

from 17.9 feet in Indiana to 22.6 in Wisconsin, averaging 22.2 feet,

i. e., it is well within reach of capillary movement to the surface.

The mean depth of the drilled wells is 124 feet, a figure of little value

in connection with agriculture, since most drilled wells have a rela-

tively great depth of standing water; the mean depth of their water

tables ranges from 40.8 feet in Indiana to 81.9 feet in Wisconsin,

averaging 62.3 feet. Even this figure is a much less trustw^orthy

measure of the level of the subsoil water than that afforded by the

dug wells, since the relatively small surface exposed by the bore

reduces the freedom of delivery into the basin ; nevertheless the com-

bined indications of the dug and drilled wells throw light on the

general condition of the subterranean store of water, especially since

some of the dug wells have gone dry, while the drilled wells are
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lai-£roly in localities without odici- wells—and combination is the

safer since tlie (1n<2: wells so <j:rea(ly preponderate in number as to

control the averages in larf^e measure.^ The mean depth of water

tables shown by the combined wells ranges from 24.8 feet in Ohio to

40.5 in Wisconsin, averaging 35.1 feet, i. e., the indication of 10,053

wells is that (he mean agricultnral water table is just about the limit

of capillary supply to plants growing at the surface of the ground.

The utility of these averages, of course, depends on the proportion

of water tables individually lying within capillary reach of the

surface, and this proportion is shown in the following table, which

explains itself, save as it may be noted that the proportion of water

tables within 30 feet of the surface (i. e., within agricultural capil-

larity) ranges from 48.0 per cent in Wisconsin to 75.7 per cent in

Illinois and averages 63.3 per cent, and that the proportion within

(lO feet ranges from 76.8 per cent in Wisconsin to 94.8 per cent in

Ohio, averaging 85.9 per cent.

Proportioiiate deptha of water tables recorded for central United states.

State.
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either deepened or ri'[)laced by drilled well.s— fact.s interestingly de-

scribed by several reporters, some of whom record eontinuous resi-

dence on tlie same homestead for 50 to 8G years. It was partly to

obtain specific information concerning change in level that provision

was made in the schedule for dates and for both oiiginal and present

water levels; yet the circular was cautiously framed in order not to

present a leading question, the language on this point Ixiing:

In .some cases settlement and cultivation have been followed by changes in

the water level. These changes are best shown by variation in the depth of

standing water iu wells.

Of the 11,034 wells, 8,114 give the depth at two dates, and are

classed as " bi-state wells;" of these 4,092 (just above half) show

no change, while 3,670 indicate lowering and 352 indicate rise of the

water level. Now, other things equal, the water level in both dug

and drilled wells would normally rise somewhat with time (except

as drawn down by excessive use), since the interstices delivering

water into the basin tend to enlarge with continued flow ; so that the

general lowering in well-water level can only be viewed as marking

a lowering of the subsoil reservoir—the reserve store of agricultural

capital. The proportion of water tables changed varies from State

to State. The number of wells showing change in water table ranges

R6sum6 of well data for central United States.
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p:riuliially down Iroiii i\.H7 feet in Wisconsin and 3.45 in Minnt^sota

to l.i)4 feet in 'J'cnnessee, and then dro})S to only 0.1)5 foot in Missouri.

Since the interval (measured holh in ])ercenta<^e of wells changed and
in amount of lowering) by which Missouri is separated from the

next State in the series exceeds any other— i. e., since " the dift'erences

are greater than the resemblances "—that State naturally falls into a

class by itself; and a resume of the records relating to change in level

of water tables, in which Missouri is set apart, is shown in the table

on page 48(). The mean rate of lowering per decade for the nine

States excluding Missouri (1.315 feet) is equivalent to a total lower-

ing of 10.5 feet in the 80 years which have elapsed since permanent
settlement and cultivation began to extend into Illinois and Wiscon-
sin and on into Iowa and Missouri. Part of the lowering recorded

is undoubtedly traceable to S])ecial causes; some reporters, especially

in Indiana, Illinois, and Minnesota, ascribe local lowering to land

drainage; a few in Ohio and Michigan trace failure and deepening

of wells to mining; a good man}^ in Ohio, Indiana, Michigan, and

other States ascribe the change to deforestation, and several note

that the drilling of deep w^ells for large use is followed by failure

of common wells for ordinary use; yet it seems clear that the records

broadly indicate a secular low^ering of the subsoil-water level, pre-

sumably due to clearing and cultivation of the land. Assuming that

the water forms 25 per cent of the volume of the saturated subsoil,

the actual loss of water averages 3.948 inches per decade.

The mean rate of lowering is computed from the aggregate number
of bi-state w^ells, although many of these are so conditioned (located

in stream bottoms, fed by permanent underflow, etc.) as hardly to be

susceptible of change within the period of observation, while most of

the unchanged w^ells are comparatively new. If half the unchanged
bi-state wells (excluding Missouri) be eliminated for these reasons

—

and this is a moderate allowance in the light of the individual

records—the rate of low^ering increases to 3.75 feet for the mean
period, equivalent to 1.73 feet per decade or 13.8 feet for the 80 years

since settlement. These figures are undoubtedly nearer the truth

than those derived directly from the records.

The " mean lowering per decade " shown in the table on page 486

varies widely from State to State, ranging from 2.464 feet in Minne-
sota down to 0.8 foot in Ohio and only 0.432 foot in Missouri

;
yet

examination proves that the variation is by no means random—in-

deed, it appears to be largely if not wholly systematic. Two condi-

tions affecting the variation are especially noteworthy, namely, (1)

the relation of the records to time of settlement, and (2) the relation

of the surface in each State to the general subsoil-water reservoir of

the country as a whole.
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Both the iiidivuhiul records and the computed means indicate rela-

tively more rapid U>\veiin<r of the water table within a few year's fol-

lowintij settlement than lon<^ after. Thus, the late-settled States of

Minnesota and Wisconsin^ give higher rates than any of the longer-

settled States; while recently settled upper Michigan shows a rate

of lowering almost double that of long-settled lower Michigan. The
facts, wdiile occasioning surprise as the computation proceeded, are

in accord with common knowledge concerning the comparatively

rapid transition from springs and shallow wells to common wells on
pioneer homesteads. In some measure they are a hopeful sign, sug-

gesting that the secular lowering of the subsoil water is proceeding

at a gradually reducing rate. Nevertheless this condition is a minor
one and subordinate to the more general relations of the subsoil water
to the surface.

The relation of surface to subsoil reservoir is most clearly shown
for Missouri by the facts warranting its separation in a distinct

subsoil-water class. Of the 10 States summarized, Missouri alone is,

in surface configuration and in geologic structure, a direct extension

of the Plains, Iowa and Minnesota being cut off surficially by the

valley of the Missouri River and structurally by a generally distinct

series of geologic formations. Recent researches in the Plains region

have shown that this extensive area of generally meager rainfall is

watered partly by natural subirrigation, i. e., by an extensive under-

flow from the Rocky Mountains which not only supplies artesian

wells in the Dakotas, Nebraska, Kansas, Oklahoma, and Texas, but

also escapes upward through confining strata and subsoil at such

rate as to supply an (estimated) average of 4 or 5 inches of Water

yearly supplementing the rainfall and materially increasing the pro-

ductivity of the Plains. Hitherto it has been assumed that this

underflow^ did not extend beyond eastern Kansas, and did not enter

the Paleozoic strata of the interior; but the well records forcibly sug-

gests—indeed, virtually demonstrate—that Missouri derives a con-

siderable share of subsoil water from the residuum of that eastward

flow through the Plains from the mountains beyond Avhich helps

to fructify Kansas, Nebraska, and Oklahoma. Next to Missouri in

rate of lowering stands Ohio, most of whose northern boundary is

Lake Erie; and the recent inferences concerning the lateral move-

ment of subsoil water suggest that the common, like the artesian,

wells of this State are kept up in part by seepage through the sub-

soil and underlying strata from the lake toward the deeply cut

1 In Minnesota and northern Wisconsin the spring and summer of 1910 were excep-

tionallj' dry, and some reporters ascribe the lowering of water in wells to this fact, while

others give reasons for deeming it of little effect. On the whole, it seems probable that

the drought increased by a few inches the general lowering for these States, the amount
being presumably counterbalanced in the mean for the region by the heightened stage of

water ascribed to exceptional rains in Tennessee, Kentucky, and some other States.
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valley of ihv Oliio River—a loss to Lake Erie servin<]^ to exj^lniii tluit

limited outflow tlin)iiij:b Nia<j:5ira wliich has puzzled en<;iueei*s and

pM)<j:i'a pliers and led to assumptions of excessive evaporation from

this hdve. Next stand Kentucky and Tennessee, in which the recorded

wells preponderate in the lowlands presumably supplied by subsoil

flow (as are the rivers by surface flow) from the Appalachian Moun-
tains and f(X)thills, together with lower Michigan, a low^-lying plain

lx)rdered on both sides by lakes, and of such structure as to facilitate

seepage—indeed, several reporters note that the stage of wells is af-

fected by lake winds. Then follow^ Illinois, generally sloping in

surface and strata away from near the shore of Lake Michigan, and

Indiana, touching Lake Michigan and approaching Lake Erie. Next

is Iowa, so situated as to receive both subsoil seepage and surface

drainage from southern Minnesota ; then upper Michigan, bordered

by lakes but generalh^ so elevated that the seepage must be lakeward

rather than landward, and Wisconsin, of which the same is true,

coupled with free drainage into the Mississippi; while the highest

rate of change is in Minnesota, the most elevated part of the region,

whose sole source of water supply is local rains without appreciable

surface inflow or seepage from surrounding land or water. In short,

tlie relative rates of lowering indicate clearly that the subsoil reser-

voir of the entire region is essentially a unit ; that the slow move-

ment of the subsoil water must extend from lake to land and land

to lake and on from State to State according to local drafts on the

reserve in the forms of well water, both artesian and common, and

surface run-off; and that the directions of subterranean flow corre-

spond broadly w^ith the directions of surface slope and drainage.^

The draft on the reserve through wells (and indirectly through

taking water from rivers and lakes interdependent with the subsoil

reservoir) is, of course, one cause for the lowering of the level of

subsoil water, but any quantitative estimate indicates that it is by

no means the chief cause. The ordinary domestic consumption of

•water may be estimated at a ton (about 240 gallons) per year per

capita for a human population for drink, or ten times that (equaling

i320 cubic feet) for the various personal uses and wastes; and it may
roughly be estimated that twelve times this amount is required for use

and waste by live stock, giving an aggregate consumption and waste

of water by men and animals amounting to 4,165 cubic feet per capita

per year for a largely rural population such as that of central United

States. This estimate is somewhat less than the average consumption

(and waste) in cities and towns; the mean for American cities (in

which manufacturing operations consume much water) is about 150

* It may be noted that the far-reachin{< movement of subsoil water is brought out

even more fully in the records for otlx^r States, in most of which the slopes are hijrlier.

The entire body of data is well advauced in preparation for issue as bulletins of the

Bureau of Soils.
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4;alk)!is, and the average for cities and smaller towns is about 100

gallons ^ per capita daily, ec|uivalent to 4,870 cubic feet yearly. At
tiiis higher rate the 30,319,121) inhabitants of the ten States in 11)10

would consume 3,394,058 acre-feet, or almost exactly 0.01 foot over

the aggregate area of 340,737,280 acres, each year; a quantity equiva-

lent to 1.2 acre-inches per decade, or oidy 30 per cent of the actual loss

of water (3.948 inches) indicated by the lowering wells. Thus the

chief cause of lowering must be sought elsewhere than in actual con-

sumption by men and animals, and passing ov^er the consumption

by plants (which on the average has probably diminished rather than

increased in consequence of clearing and cultivation), it would ap-

pear that this dominant cause is the loss of storm and snow water

through surface run-off unretarded by adequate cover, especially dur-

ing the nongrowing seasons—the same excessive run-off that leaches

and impoverishes the soils of rolling country and initiates destructive

soil erosion in hilly lands.

On the whole, the well data render definite and specific certain

widespread impressions and inferences, hitherto necessarily vague,

and help to establish the quantitative method of dealing with the

water supply of the country as a unit. The results are in accord with

common knowledge—of the failing of springs and wells following

settlement, of the dwindling and disappearance of brooks, of the ad-

vancing destruction by floods due to increased surface run-off during

and after storms, of the increasing difficulty in obtaining domestic

water supply for farms, villages, towns, and cities, of the steadily

growing danger of crop loss through drought, of the increasing need

for irrigation in the humid section. The figures make clear both

the fact that the reserve agricultural capital of the country is shrink-

ing: and the rate of its diminution. The lesson of records and results

is simple. Each acre at the best, and each farm at the least, must

be made to take care of all of the water with which it is blessed,

leaving none to run off' on the surface and not too much to escape by

drainage and seepage; in this way alone can the ultimate agricultuml

reserve be maintained.

^ la G2 cities and towns in Missouri the average daily use of water is 80 gallons per

capita. (First Biennial Report of the Missouri Waterway Commission, 1911, p. 7.)



A NEW RKSIMRATION CALORIMETER FOR USE IN THE
STUDY OF PROHLEMS OF VEGETABLE THYSIOLOOY.

Ry C. F. TiANGWoRTFiY au(! R. I). Milnkk,

Nut7'ition In^^estigations, Office of Experiment stations.

INTRODUCTION.

A respiration calorimeter of special construction and of suitable

size for experiments with fruits and plant products in general, as

well as for other uses, has been constructed as part of the equipment

of the calorimeter laboratory of the Office of Experiment Stations.

The success which attended several series of experiments made in

cooperation with the Bureau of Chemistry with fruit during the

ripening period made it clear that respiration calorimeter methods

are applicable to the study of such problems and that a specially

constructed respiration calorimeter would be of great advantage in

this kind of work.

There are many problems of agricultural interest which must be

studied in great detail in order that agricultural practice may rest

on a sure foundation. Such experimenting is less costly in the end

if it is carried on in the laboratory rather than in the field or

orchard, in the storage warehouse, or in the consumer's home. The
great development of storage and transportation which brings the

fruits and vegetables of summer to the consumer at all seasons of

the year involves special systems of growing the crops and methods

of handling, storing, and marketing them which are very different

from those followed if the fruits and vegetables are to be used

within a few miles of the garden or orchard in which they are

grown and within a few hours or a few days after they are gathered.

Varieties which have certain qualities of texture as well as of appear-

ance and flavor are essential, as well as a system of handling which

insures good condition when used.

One is apt to think of fruits and vegetables when picked or gath-

ered as no longer living things. This is far from the truth. As
is well known, the capacity for growth is present in the ripened

seed for months or years, which, of course, means that, though dor-

mant, the seed is still living. Given favorable conditions the vital

processes which seem to have ceased again become active. It is

491
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t([iially true that the fruit or vegetable is living after it is gatliered

and may continue to live for a rehitively lon^ time. The green

tomato which reddens and ripens when phiced in a kitchen window
where the sun shines upon it and the apple which mellows when
stored in the cellar do this, not because they are chemically chan*^ed

by the warmth or other conditions of their environment, but because

they are living things, in which processes like those of normal ripen-

ing are being brought about by the usual agencies but under different

conditions from those which prevail when the fruit remains on

the stem. Many, jx^rhaps most, of the changes of ripening to pei-

fection and of after ripening, which usually means loss of quality,

are due to the action of ferments normally present in the plant or

plant product. These ferments, or, as they are also called, enzyms,

are the immediate causes of many of the changes which are known
as life phenomena and which can be followed in their course. The
agencies and the manifestations are known, but how these contribute

to the mystery—life—is not understood.

Warmth and sunlight, which develop color, flavor, and texture of

ripening fniits, do this, very largely at least, because they favor

the action of enzyms in the plant tissues which bring about these

changes. Ix)w temperature and absence of sunlight, which are con-

ditions which are sought in storing and transporting vegetables and
fruits, are of value because they retard the course of ripening proc-

esses; that is, hinder the action of the plant ferments.

Living plants and plant products take material from the air and

give up material to it as a necessary part of their life processes, or,

in other words, they " breathe,'' to use the term broadly. Further-

more, they produce heat as a result of the work wdiich goes on in their

cells. In all this they show a close analogy to the animal body, which

breathes in oxygen and gives off carbon dioxid and water vapor and

liberates heat as a result of the work involved in respiration and

other vital processes and in muscular work in general. The subject

of plant respiration is very complicated and only those factors are

referred to here which are directly analogous to respiration processes

in animals, including man.

Many problems which liave to do with the use Avhich man makes

of his food, his efficiency as a machine for the performance of muscu-

lar work, and other equally important topics can be advantageously

studied by measuring accurately these respiratory changes and heat

factors with an instrument of precision, the respiration calorimeter.

Since the processes in plants are analogous, it seemed probable that

they could be studied by like methods and would yield results of

comparable value. That this was the case was demonstrated by

experimental work with ripening bananas, carried on by the Office of

Experiment Stations cooperating with the Bureau of Chemistry.
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Tliree to six biinolu's of <^rcen bananas were placed in the respira-

tion chnnihor of (lio lin'«ie calorimeter used for experiments with man
and allowed to remain there at a temperature of about G8^' F. ; that

is, at the usual temj)erature of a living room. In 5 to days the fruit

turned yellow and ripened as it docs under similar conditions in the

commercial ripening of bnnanas in banana cellars, developing the

aroma and flavor of well-ripened fruit. During this ripening process

the enzymic action or other causes of ripening brought about the

taking up of oxygen by the fruit and the [)r()(hiction of carbon dioxid

and water and the liberation of heat. In each case the quantities were

measured throughout the experimental period in the same way that

they are measured in experiments with man as subject inside the

respiration chaml>er.^ As has been pointed out in a brief statement ^

regarding this work, it was found that carbon dioxid, water, and heat

were produced in quantities sufficient for measurement, the rate of

production and other details showing that these factors have a direct

relation to the progress of the ripening processes and that they sup-

plement the conclusions which can be drawn from chemical analj^ses

of the fruit before and after the ripening period, such as were made
in connection Avith these cooperative experiments.

If the changes which take place in ripening fruit are followed, as

they can be in such experiments, and are thoroughly understood in

their chemical and physical relations, it is reasonable to suppose that

the results can be applied outside of the laboratory with benefit to

those who produce, ship, handle, or consume fruits.

Processes in ripening fruits can be studied with the respiration

calorimeter which it has not been possible to study hitherto with any-

thing like the same degree of accuracy or completeness, and it is for

this reason that the respiration calorimeter is being used in coopera-

tion with the Bureau of Chemistry to supplement the results already

obtained, by other methods, which have to do with the ripening and
storage of fruits.

The data collected showed so conclusively that the experimental

method is suited to the study of problems of plant life that the con-

struction of a respiration calorimeter of suitable size for experiments
with a single bunch of bananas or a comparable amount of other

fruit or vegetable products was undertaken. In the course of this

work improvements and conveniences were introduced which make
for ease of operation under the experimental conditions, and make the

calorimeter particularly suited to the purpose for which it is designed.

The new respiration calorimeter stands in the same laboratory room
as the large apparatus for experiments with man, and the two can

be operated at the same time when this seems desirable.

' T'. S. Df'pt. Airr. Yoarbook, 1010, p. .",07.

= U. S. Dept. Agr., Office Expt. Slas. Circ. 116.
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The new apparatus ^i^reatly exteiicls tlie possibilities of respiration

calorimeter work by the ck'partnient, as an aid to the sohition of agri-

cultural problems. Plans have already been foiiiiulated for coo[)era-

tive work with difi'erent bureaus in the study of subjects in which the

department is interested.

GENERAL DESCRIPTION OF THE NEW RESPIRATION CALORIMETER.

The new respiration calorimeter does not differ materially in

general plan and in equipment from the larger instrument, save that

additional parts of the temperature-controlling apparatus have been

made automatic in operation, thus lessening the labor of making
experiments and adding to the accuracy of the results. Improve-

ments have been made in the grouping and adjustment of several

devices making up the apparatus as a whole, which make it easier

to operate and lessen the difficulties in making repairs, alterations,

or changes should such be needed.

The respiration calorimeter as a whole consists of an inner respira-

tion chamber with a protective covering and such accessory apparatus

as is needed for its operation and control for experimental purposes.

The respiration chamber in which the fruit is placed for study is an

air-tight and heat-tight rectangular box about twice as tall as it is

wide and having a cubical capacity equal to about one twenty-sixth

that of the respiration chamber of the large apparatus designed for

experiments with man. Surrounding the metal chamber and sep-

arated from it by an air space is a thick outer covering which is a

poor conductor of heat and so protects the respiration calorimeter

chamber from temperature changes in the room in which the

apparatus stands.

To make the chamber air tight, the few seams in its copper walls

have been very carefully soldered together, and during an experi-

ment all the openings into it are sealed. Air is forced through the

chamber continuously throughout an experiment, the air current

being maintained by a positive rotary blower. As it leaves the

respiration chamber in the outgoing air pipe, the air passes through

vessels containing chemical substances which remove from it the

products of respiration, namely, carbon dioxid and water. It then

passes through a return air pipe into the respiration chamber, and at

the same time oxygen is added to the air in the chamber to make up

for that which had been withdrawn to supply the oxygen needed in

the respiration processes of the fruit or other material under investi-

gation. Since the oxygen is draw^n from a weighed cylinder, and

since the water and carbon dioxid are collected in separate weighed

vessels, the amounts of these three substances involved in a given

experimental period are easily determined. This purification and
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ciiTuliitioii of air and addition of o.\y<i:(.Mi is coiiliniious throu<^liout

an <.'xi)(M*inienl.

To make the ivspiralion (•iui!nl)er heat light, provision has l)een

made foi- preventing gain or h)ss of heat by radiation and convection

through its metal walls, or by carrying heat in and out of the cham-

ber in the ventilating air current. Heat gain or loss through the

metal walls of the respiration chamU'r is prevented by keeping the

two walls all the time at the same temperature. Under such a con-

dition of heat equilibrium in the walls heat can not pass from the

outside into the chaml)er or from the inside out. Similarly, if the

temperature of the ingoing air current be kept identical with that

of the outgoing air the calorimeter neither gains nor loses heat in

the circulating air. In the large respiration calorimeter differential

thermocouples are used to detect temperature differences in the

ingoing and outgoing air current and between the two walls of the

respiration chamber, requiring the attention of the operator to read

the galvanometer with which the couples are connected and to adjust

by hand the devices for obtaining heat control of the walls. In the

new respiration calorimeter delicate differential electric resistance

thermometers detect temperature differences between the walls of

the calorimeter and between the ingoing and outgoing air currents,

and these are connected directly with and form part of an apparatus

which automatically adjusts the devices for controlling the tempera-

ture of the outer wall to agree with that of the inner wall, and that

of the ingoing air to agree with that of the outgoing air, until heat

equilibrium is secured and maintained and heat is being neither

added to nor subtracted from the respiration chamber through the

walls and in the air current.

In order that it may be measured, heat generated in the respiration

calorimeter is carried out under controlled conditions. This is ac-

complished by taking up the heat in a current of cool water which

flows through a metal pipe coiled around the upper part of the inner

walls of the chamber; in other words, by a method w^hich is the

reverse of that followed in heating a room by means of hot water

passing through pipes or a radiator. The amount of heat is deter-

mined by measuring the temperature of the water as it enters and

leaves the heat-absorbing system and by measuring the quantity of

water Vhich passes through the system in a given time. From these

values the total heat brought from the respiration chamber by

the water flowing through the heat-absorbing system may be readily

computed.

DETAILS OF CONSTRUCTION AND DESCRIPTION OF NEW FEATURES.

The inner or respiration chaml>er proper consists of a double-

walled, air-tight, heat- tight copper box 18 inches by 18 inches by 30

inches, inside measurements. The double walls are separated and sup-
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ported by a ciatelike framework of thoroughly seasoned rock maple.

At the top the inner walls of the sides are l>ent out and down to fit

into a groove in the maple frame. The entire top is removable as

a cover, and is constructed, like the rest of the chamber, of two copper

walls separated and supported by a maple framework. The cover

fits snugly into the opening in the chamber and its edges extend out

and bend down to fit into the groove mentioned above. This point

of contact between cover and sides is hermetically sealed by the use

of the so-called '* universal wax," which is a compound of beeswax

and Venice turpentine.

There are apertures in three sides of the chamber located midway
of the sides and about 4 inches from the top. The one in front is

circular and is lined with a double-flanged tube l^ inches in diam-

eter, inside measurement. The flange on the inner end of the tube

is soldered securely to the inner copper wall. The outer flange is

threaded and easily removable. The tube is smooth inside, and into

it is fitted closely an " outlet," specially devised to provide openings

in the wall into which may be sealed the pipes for the ventilating

air current, the water pipes for the heat-absorber system, wires for

electrical-resistance thermometers used in the chamber, and for other

purposes as needed. The other two apertures are small windows
about 5 by 7 inches in size, which are opposite each other on the right

and left sides of the apparatus, thus enabling one to view the entire

contents of the chamber, which may, if necessary, be lighted by a

small electric lamp. The windows are hermetically sealed in place

with universal sealing wax, and consequently it is easy to take out

either of the windows in order that one may remove a sample of

the bananiis or other fruits which are being studied whenever this

seems desirable. In this way a frequent check may be made upon

the rate of the ripening process.

The chamber is designed to accommodate one bunch of bananas

of average size suspended from a framework supported on brackets

in the corners near the top. Other brackets have also been attached

at different levels so that trays, shelves, or other supports may be

used ; thus it is possible to place under investigation larger or smaller

quantities of apples or sweet potatoes or other materials. This ma-

terial may be packed in the calorimeter in a manner approximating

commercial conditions, or, if desired, in some other manner.

Surrounding this respiration chamber and about 1 inch from its

outer wall is a heat-insulating covering composed of two layers of

cork board IJ inches in thickness. A prepared lumber one-fourth

inch in thickness is used to separate these two layers of cork board

and to give a finish to the outer and the inner surfaces. This forms

an insulating medium 3J inches in thickness surrounding the cham-

ber on all sides. The top, the bottom, and the four sides of the
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j)r<)(oc(i\(» covcrin*:^ air Imilt up s('j);nn(ely. The several sections arc

joined by (l(>iil)lo-ral)lH't<'(l i(rri«::orat()i"-tyj)e joints, which insures sat-

i>l'ac(ory lical insulation and a( the sanu' time I'cndei's any ])Oi-tion of

the calorinu'ter chaniber readily accessible.

On the front side of the apj)aiatus the protective coverin<i^ is split

al()n<i: the veitical median line, and all wii-es. pipes, etc., leading to

the box pass (Inouith openings partly in each of the two sections.

Hence, should occasion arise, by lifting off the top section and remov-

ing a few screws at the corners, the side sections may be removed

^('rv (]uickly and the entire calorimeter thus be exposed, 'iliere are

oj)enings in the protective covering to correspond Avith the apertures

in the respiration chamber. The openings for the windows are closed

by plate glass, and the circular aperture is heat-insulated by a cork

case or box.

The outside dimensions of the chamber when surrounded by the

insulating covering are 30 inches by 30 inches by 48 inches, which
gives a total height of 55 inches, since the calorimeter rests on a

substantial oak platform 30 inches by 30 inches by T inches. Thus,

there is opportunity for a free circulation of air underneath the

calorimeter as well as around and above it.

The outer covering of the apparatus is finished at top and bottom

with a strip of wood 3J inches Avide and at the corners with brass

angle strips. A strip of Avood 1^ inches Avide covers the joining of

the halves of the protectiAe covering on the front of the calorimeter.

These finishing strips, which can be easily removed Avhen necessary,

liold the protective covering firmly in place and also add to its

appearance.

Plate LXV is a vieAv of the exterior of the respiration calorimeter

Avith the protectiA^e covering in place, and shoAvs the AvindoAv in one

side.

Plate LXVI is a view of the respiration calorimeter showing how
))ortions of the protective coA^ering may be removed, as described

aboA^e. The cold-water pipes for cooling and the resistance Avire for

heating the exterior side Avails of the chamber described above are

also shoAvn. The cover of the respiration chamber is raised. On
the Avail panel are shoAvn switches for various electric currents, the

l)reheater for warming, and the bridge for determining the tem-

perature of the water entering the heat-absorbing systen and other

devices.

CIRCULATION AND PURIFICATION OF A^ENTILATING AIR CI'RRENT.

In the chamber of the larger respiration calorimeter, approxi-

mately 4.500 liters in A'olume, a small electric fan is used to stir the

air in order that its temperature and composition may be uniform

20139°—V15K ion 32
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and hoiuogeiieoiis. This, however, is not usually necessary in the

ca>e of the smaller calorimeter, since its total capacity is only about

170 liters; and when it contains a bunch of bananas or an equiva-

lent amount of other bulky fruit, the amount of air present must

necessarily be snuill, and doubtless is kept sufficiently mixed by its

passage throut^h the ventilation system. If, however, the amount
of air is relatively large, a small fan is used to keep it stirred. The
air in the calorimeter is kept in circulation and freed from water

vapor and carbon dioxid, which are generated by the ripening fruit,

by means of a closed-circuit ventilation system.

The devices for the circulation and purification of the air, ar-

ranged in series or " trains," are placed nearby the apparatus on a

four-shelved oak table, which is 49 inches high, 39 inches long, and

17| inches wide. On the bottom shelf is a positive four-bladed

rotary compressor for keeping the air in circulation, with a maxi-

mum capacity of about 25 liters per minute. A snuill motor fur-

nishes the power to drive the blower as well as to drive a small gear

pump, which keeps in circulation the distilled water flowing in the

heat-absorber system. On the third shelf from the bottom are two
of the trains for purifying the ventilating air current. This ar-

rangement allows one train to be in use w^hile the other is being

weighed and prepared for future use. Valves at either end of the

trains permit the ventilating air current to be switched from one

train to the other at will. On the top shelf is a meter for meas-

uring the air samples drawn for analysis from the moving air

current at certain intervals.

The products of respiration are removed from the air in the

closed circuit by forcing the air through the purif^^ng system men-

tioned above, which is composed of special gas-washing bottles ar-

ranged in series. The first two bottles of the train contain sulphuric

acid, which removes the w^ater vapor from the air. Following these

are two bottles containing soda lime (a granular mixture of caustic

soda and quicklime), which removes the carbon dioxid, and then

another bottle containing sulphuric acid, which absorbs any water

given off from the soda lime. Any traces of sulphuric acid fumes

or spray present in the current of air as it leaves the purifying

train are removed by the passage of the air through dry sodium

carbonate. The first two bottles of this train, containing sulphuric

acid for the purpose of removing water vapor from the air current,

are weighed as a unit. The next three bottles—two containing soda

lime to remove the carbon dioxid from the air, and one containing

sulphuric acid to collect any moisture from the soda lime—are

weighed as a second unit. By weighing these units of the purifying

train at chosen intervals the quantities of water and of carbon dioxid
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pven off by the inntcriMl iiiulcr- invi'st i<:j-ali()ii (liiriii*^ aFi experimental

period are deleiMuined.

In (his type of vtMitilalion system, as rapidly as any ^^aseous sub-

stance is removed other <i:as must be intnxhiced to maintain atmos-

pheric pi-essnre in the chamber. Usually oxygen would be emj)h)yed,

since it is tlie pis used up by respiration, as the t^nn is generally

understoml; but in case the fruit were ripened in some inert gas,

such as carbon dioxid or nitro^^en, this gas would be used instead

of oxygen, and the rate of ventihition coidd be very much reduced

or the ventilation even stopped. Methods for admitting gas to the

chamber and for collecting air for analysis are similar to those

already described in a })revious publication^ in connection with the

large calorimeter. The air inside the respiration chamber is main-

tained at atmospheric pressure by means of an automatic regulating

device, with a collapsible diajDhragm communicating directly with

the chamber.

COLLECTION AND MEASUREMENT OF HEAT LIBERATED IN THE RESPIRATION

CHAMBER.

The heat generated by the ripening fruit is removed from the

respiration chamber by a stream of water which flows through small

copper pipes coiled just underneath the cover of the chamber. For
this purpose distilled water is used in the heat-absorbing system, as

it has been found that when water from the city main is cooled

below the desired temperature and then again raised to a desired

constant temperature air tends to collect in bubbles in the pipes,

which may form temporary obstructions and thus cause an irregu-

lar flow of the water through the heat-absorbing system. In tests

already made, using distilled water in the heat-absorbing system,

it has been found that the rate of flow is very uniform. In fact, it is

so uniform that it is necessary to weigh the water passing through
the heat-absorbing system only at relatively long intervals in order

to determine the amount of water used during a given experiment,

even when it is of several days' duration. From the heat-absorbing
system the water flows into a sump located on the second shelf of
the table already mentioned. From this sump the water falls to the

rotary pump, which elevates it to a glass reservoir on a shelf near the

ceiling in the calorimeter laboratory, from which it flows down to the
heat absorber. The pump has a capacity at least 20 per cent in excess

of the maximum rate of the flow of water through the heat absorber,

and this excess of water returns through an overflow pipe in the reser-

voir back to the sump. By this means the height of water in the

reservoir is always that of the top of the overflow pipe, and with

* U. S. Dept. Af?r., Office Expt. Stas. Bui. 175.
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this constant lieail of water iji tlie reservoir tlie flow of water through

the heat absorber is very re«:^uhir.

The tlistilled water flowing from the re.-ervoii- lo ilie (•ah>rinieter

is first cooled beh)W a certain teniix'rature by leadin<^ the pipe carry-

ing it through a hirger pipe, which contains water at a much hiwer

temperature, after which the distilled water is raised to a desired

constant temperature by means of an electric heating device. This

device consists of a preheater and of a final heater. The preheater,

which is operated manually, has a total capacity of r>^° C., with a

rate of 500 c. c. of water per minute, and heat may be added as needed

in small increments. To secure uniformity of temperature the final

heater is separated from the preheater by a mixing bottle. The
final heater, which is automatic, has a nmch smaller range than the

preheater, but it can be adjusted within very narrow limits. The
sensitive portion of the final heater consists of a very delicate elec-

trical resistance thermometer, of a type designed by the Ignited

States Bureau of Standards, which comprises one arm of a Wheat-
stone bridge, the slide wire of which is designed to cover a range of

temperature from 0° to 35° C, shown on the dial of the bridge.

This thermometer is placed in the water pipe immediately above a

small heating coil of electric-resistance w^ire, so that the water flows

from the coil directly over the thermometer. If the temperature of

the water flowing over the thermometer difl'ers by 0.05° C. from the

desired tempeniture, at which the pointer of the bridge is set, the

needle of the galvanometer with w^hich the bridge is connected is de-

flected accordingly, and the automatic controller, of which the gal-

vanometer forms a part, alters the position of a sliding contact on a

variable resistance which is in series Avith the heater just below the

thermometer. This results in a change in the amount of current

through the heater, its heating elfect is varied accordingly, and the

temperature of the water flowing past the thermometer is regulated

until it reaches the desired constant temperature.

The difference in tem^^erature between the ingoing and the out-

iroinir water of the heat-absorbing system within the calorimeter is

measured by two differential flow-calorimeter thermometers con-

nected with an automatic recording device such as is being used in

connection with the larger calorimeter.^ One of the thermometers

is in the ingoing w^ater, the other in the outgoing water, and both

form opposite arms of a Wheatstone bridge. Between the two is the

slide wire necessary to restore balance between the two thermometers

when there is a temperature difference. This slide wire is incorpo-

rated in a mechanism wdiich automatically balances the bridge and at

the same time gives a graphic record of the changes of the bridge in

1 U. S. Dept. Agr. Yearbook 1910, p. 307. U. S. Dept. Agr., Office Expt. Stas. Circ. 116.
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terms of ((Miipci-Mliirc di ircicncc. Tliis npparadis is sensitive to dii'-

ferences in tcnipci-ature as small as ().()()5'' (\, l)ii( llic dinVrcnrcs arc

iTcorded to 0.01
' C oidy.

'J1ie lemp('ratiir('-r(H'ordii)<j^ device here i-ercrrcd to, with its pen

draAvin<2: a line represent in<i^ a tenipei'ature ditlerence, is shown in the

lo\v(M- ri<:ht-liand coiner ol" Plate LXVII. Next to this, to the left,

is shown the hridjre pertainin«x to this device, by means of which it

is possible to vary tlie ran<i;e of the records and to test the accuracy

of the recordinur device. Innnediately above the recorder is shown a

device for automatic control of the temjK'rature of the water that

enters the heat-absorbino- system of the respiration chamber referred

to above. At the left, on the same shelf, is a device whicli auto-

matically controls the heating of the top, sides, and bottom of the

exterior wall of the respiration chamber and of the ingoing air in

the circulating air system (see below). The bridge for this device

is shown on the shelf immediately below^ it.

METHODS AND APPARATUS FOR MAINTAINING HEAT EQUILIBRIUM.

In order that the heat given off by the ripening fruit or other mate-

rial in the chamber may be accurately measured, it is necessary that

there be no loss or gain of heat, either through the walls of the

chamber or through the moving air current. To accomplish this

purpose means are provided for regulating the temperature of the

air space betAveen the protective covering and the outer w^all of the

calorimeter, as well as of the moving air, so that the temperature of

the outer wall is kept the same as that of the inner wall, and the

temperature of the ingoing air is kept identical with that of the

outgoing air. In order to meet this requirement, an automatic con-

trolling mechanism, similar in general characteristics to the con-

troller for the heat-absorbing water line, is used. This controlling-

device functions separately and successively in four sections, which

regulate the heat of the top, sides, bottom, and the moving air.

respectively.

The adiabatic condition of these four sections may be maintained

either by cooling or by heating, or by both, as found necessary. In

practice it has been found expedient to cool somewhat and continu-

ously and to make the hnal more delicate regulation by varying the

heating ilone. The cooling of these several sections is effected by
means of cold w\ater passing through small pipes. In the case of the

ingoing air current, the water pipe lies for a short distance within

the air pipe, just before this enters the calorimeter. In the case of

the top and lx)ttom sections, the pipe is soldered in a symmetrical

figure to a metal sheet which is placed in the controlled air space,

thus distributing the temperature uniformly. In the case of the

sides, the pipe encircles the chamber uniformly, and is supported and
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kt'pt in place by strips at the corners. The water wliich passes

throut^h tlie.se small pipes is cooled by means of cold brine from a

refri»^eratin<^ plant.

The heatint^ of the four sections is ettected by an electric current

passing through resistance wire run parallel to the cx)oling pipe. In

the case of the moving air-current system, a specially designed heater

is provided. The resistance wire of the heater is wrapped around

the ingoing air pipe just before this pipe enters the chamber. This

resistance wire is divided into three parts. One part is connected

directly with the autonuitic controlling device, and either or both of

the other two parts may be added if needed. The heater is pro-

tected by an asbestos-paper covering about an inch thick. In the

case of the top and bottom sections of the calorimeter, the resistance

wire is held in place by being wrapped symmetrically around wooden

frames. In the case of the sides, the wire encircles the calorim-

eter and is held in place by means of the same wooden strips which

carry the pipes for the cooling water. The amount of current flow-

ing through the resistance w^re of these four sections is varied as

needed, by the automatic controlling device. Each section of the

controller contains a variable rheostat in series w^ith the resistance

wire of the corresponding section of the calorimeter. The rheostat

of each section of the controller is so arranged as to vary the heating

of the corresponding section of the calorimeter by uniform steps.

Since the controlling device functions successively and separately on

each of the four sections of the calorimeter, if the differential ther-

mometers on any of these sections indicate a difference in temperature

the galvanometer needle is deflected. This deflection causes the

mechanism to alter the rheostat in series, and hence varies the heat-

ing in the section affected.

In order to maintain a desired temperature in the walls of the

calorimeter, it is necessary to detect even minute temperature dif-

ferences between the two metal w^alls. In the new respiration calo-

rimeter resistance thermometers have been used for this purpose,

instead of thermoelectric elements which are used in the larger calo-

rimeter. These thermometers are constructed as flat disks which are

screwed firmly against the surface of the copper walls. Between

the thermometer and the walls are several folds of very thin tin-

foil, so that in case of any bending or buckling in the calorimeter

walls the heat contact between the thermometers and the walls is not

broken. The thermometers on the inner and the outer w^alls form
opposite arms of the A^Hieatstone bridge j^ertaining to the above-

mentioned controlling mechanism. They are so sensitive and so

quick acting that a temperature difference of 0.01° or less between

the two walls immediately causes a deflection of the pointer of the

galvanometer, which affects the controlling mechanism so that the
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heating]: current for the correspoiicling section of the walls is increased

or (liininished accord iii^'^ as tlie outer wall needs heating or cooling.

A theriiionieler in the ingoing air pipe and another in the outgoing
air pii)e function in the same way for the control of the teni|K'rature

of the ingoing air.

In order to get an accurate measure of the quantity of heat gen-

erated within the calorimeter it is necessary to know whether any
heat has be^^n taken up or given off by the walls of the chamber itself.

To determine the temperature of the copper wall at the V>eginning

and end of an experimental period use is made of electric resistance

thermometers, which are also of the disk type, and are attached

directly to the copper wall. Ten such disks, attached at different

places to the wall, are combined as a single thermometer and are con-

nected directly with the temperature indicating device, by means of

which the temperature of the wall may be determined to 0.1° or even
less at any point between and 50°. This enables the apparatus to

be used at a very wide range of temperature.

Similarly, in order to determine the quantity of gases evolved

within the chamber it is necessary to know the quantities present at

the beginning and end of the experimental period. This involves a

knowledge of the temperature of the gas in the chamber. For this

purpose use is made of a thermometer constructed of resistance wire

wound on a long thin strip which may be suspended at any conveni-

ent point within the chamber. This thermometer is also read by
means of the temperature indicator mentioned above, the wall ther-

mometer and the air thermometer being connected with the indicator

by means of a suitable switch. Another thermometer of the type

similar to that used for determining the temperature of the air is

also used for measuring the temperatures of the fruit within the

chamber, and this is likewise connected with the temperature indi-

cator through another jx)int on the switch. This switch may be seen

on the wall panel shown in Plate LXVI.

POSSIBLE USES OF THE NEW RESPIRATION CALORIMETER.

The new calorimeter is designed especially for the study of ripen-

ing fruit or other vegetable products. However, it is so constructed

that the respiration chamber can be removed and another substituted

for it, of the same size but with different interior arrangements, or

of smaller size, should this be desirable. This would not involve any
change in the recording and controlling devices and other accessory

apparatus. In other words, it would be possible, with little addi-

tional labor, to adapt the apparatus to the study of additional prob-

lems, such, for instance, as the incubation of eggs and the changes

which take place in curing and storing meat products and cheese, or

by making suitable provision for the collection of excretory products
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and for the comfort of the subjects, it woukl he possible to adapt the

calorimeter to experiments with lalx)ratory animals, should the work
of the department make this necessary.

CONCLUSION.

Some of the theoretical considerations regarding ripening fruit

have been outlined which led to the attempt to study such questions

of plant life by methods which had given good results in the investi-

gation of many topics pertaining to the nutrition and to the energy

expenditure of man. It was found that ripening fruit (bananas)

could be studied in this way, since when they were kept during the

active ripening pericnl in the chamber of the large respiration calo-

rimeter carbon dioxid and water vapor were given off, oxygen was
absorbed, and heat liberated, all in measurable quantities. In other

words, conditions w^ere present which could be studied with great

exactness with the aid of the respiration calorimeter.

It w^as furthermore apparent from the success which attended this

preliminary investigation that many other problems of plant life

could be studied by these methods and that results of practical as

well as of scientific value could be secured, since a knowledge of the

factors studied are of great importance in the consideration of prob-

lems which pertain to the handling and storage of fruit in the home
and under commercial conditions.

The chamber of the respiration calorimeter used in experiments

with man is so large that it will accommodate seven or more large

bunches of bananas; that is, its capacity is too great to make it

useful except for fruits which can be obtained in uniform condition

in fairly large quantities. Furthermore, the entrance to the calorim-

eter and all its internal arrangements are designed w^ith reference to

experiments w4th man and are not particularly well suited to ex-

periments with vegetable products. It w^as obvious, therefore, that

a small calorimeter with special equipment suited to experiments

with plant products would be a great convenience, and in view of

the fact that it would be useful for the study of a large variety of

problems of interest to the department, such an instrument was

constructed. In principle and plan it corresponds to the large calo-

rimeter used for experiments with man, although some improvements

in grouping of accessory apparatus have been introduced and some

new regulating devices which greatly lessen the labor of conducting

the experiments have been added which make for greater accuracy,

The nutrition laboratory of the Office of Experiment Stations is

well equipped with respiration calorimeters of great accuracy, and is

engaged in the study of a variety of problems of interest to the

Department of Agriculture, cooperating with other bureaus when

this seems desirable.
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PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRI-
CULTURE AND HOW THEY ARE DISTRIBUTED.

By Jos. A. Arnold, Department Editor.

The pu])lications of the United States Department of Agriculture may be divided

into three general classes, as follows:

(1) Annual reports, comprising the Yearbook, Annual Reports Department of Agri-

culture, Report of the Bureau of Animal Industry, Report of the Office of Experiment

Stations, Field Operations of the Bureau of Soils, Report of the Weather Bureau.

These publications are distributed mainly by Senators, Representatives, and Dele-

gates in Congress, although a limited number of copies is always allotted to the depart-

ment. For instance, of the 500,000 copies of the Yearbook the departmental quota is

only 30,000, the remaining 470,000 being reserved for distribution by Mem])ers of

Congress. The department's supply of pul)li nations of this class is reserved almost

exclusively for distri])Ution to its officers ana special correspondents in return for

services rendered, and to libraries, but miscellaneous applicants can usually obtain

these documents from come Senator, Representative, or Delegate in Congress.

(2) Bureau bulletins and reports. Of these each bureau, di\dsion, and office has

its separate series in which the publications are numljered ccnsecutively aa issued.

They are generally of a scientific or technical character.
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The puhlicatiouti of this cla-sH an* iidI for tli.strilmtion l»y Members of Dongreris, nor

iire they inssued in e<Uti<)n.s lart,'e enough to warrant wide genf^ral dintrihution l>y the

department. The Hiipply is mainly diHtri})Uted to Bmall listri of pernona who cooperate

with or are especially interested in the work of the l)Ureau, divinion, or office in which

the publication originated, or who are rendering nome aervice, and to educational and

other public institutions, including libraries. The department is frequently o])liged

to refer other applicants to the superintendent of documents, Government Printing

Office, who is authorized ))y law to sell all Government publications. In acc(>r<lance

with a provision in the act of January 12, 1905, editions of publications containing

more than 100 pages are restricted to 1,000 copies.

(3) Farmers' Bulletins, circulars, extracts, and other popular papers. These pub-

lications are written in plain language, and treat in a practical way of subjects of par-

ticular interest to persons engaged in agriculture and kindred pursuits. A special

appropriation is made V)y Congress for the publication of Farmers' Bulletins, and they

are issued in large editions and are designed for free general distribution by the

department.

The Fanners' Bulletins are also for distrilmtion })y Senators, Representatives, and

Delegates in Congress, each of whom is furnished annually, according to law, with a

quota of 12,500 copies for distribution to his constituents. Four-fifths of all such bulle-

tins printed, with the amount specially appropriated for the purpose, are distributed

in this way, leaving only one-fifth of them for distribution by the Secretary. It is

frequently necessary to refer applicants for these pu))lication8 in quantities to their

Senators, Representatives, or Delegates in Congress, because of the insufficiency of

the department's allotment to supply the large and increasing demands for the

bulletins.

The scientific and technical publications, embodying the results of the researches

of the department's scientists, constitute the foundation of many of the popular pub-

lications, and are larger in size and more expensive.

All of the publications of the department are distributed to miscellaneous appli-

cants as long as the supply will permit. If the demand continues, and funds are

available for the purpose, reprints are issued and the distribution continued, care

. Iteing taken to supply applicants with only the publications that are likely to be of

particular value to them, the issuing bureau, division, or office being freely consulted

with regard to the distribution of the strictly scientific and technical publications.

When the supply of a bulletin is exhausted and there are no funds available for

securing additional copies, applicants are referred to the superintendent of documents,

Government Printing Office, who, under the law of January 12, 1895, is authorized to

sell all Government publications at a nominal price. He is also authorized by law*

to reprint, with the approval of the Secretary, new editions of department publications

80 long as the demand for them continues, the money received from the sales being

used to pay for reprints. This applies to all classes of publications, and application

should be made to the superintendent of documents. Government Printing Office,

Washington, D. C, accompanied l)y cash, postal money order, express order, or draft,

covering the amount of the charge. The department is of necessity frequently obliged

to refer applicants to this official because of its inability to supply them with the

publications they desire to receive.

The Secretary of Agriculture has no voice in designating the public libraries in

which all publications and documents shall be deposited. These libraries are des-

ignated by Members of Congress, and the distribution of public documents to such

depositories, including the publications of this and other departments of the Gov-

ernment, is a function of the superintendent of documents. The department main-

tains a list of libraries which are not public depositories to which the publications of

the department are sent as issued. All publications of the department, therefore, are

readily available for reference in almost every library in the United States.
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The (lo|)nr( incut. h:H n<» V\M <>f jhtsoiis to whoin all of the ))ul)lirati()nri aro Hont, as

thi.-« mctliod of distribution luis Ikm'm found to be wustcfnl ;ind tinsatisfact^)ry.

Tho Montldy Lint of Publications. d;itcd tlio last day of car h month, rontainH full

infornuition willi rcirard to tlio pulilications issued that, month and how tlj(! same may

1)0 obtainctl. ll is sent rci^uhirly to all who ask to luivo tlieir nainoH placed on tlie lint

to receive it. Tlie dei)artnieut also issuea circulars, one for each bureau, divlHion,

and ollice, j^ivini; complete lists of tlie publications available for diHtributioii, includ-

ing!: li^t-"^ <>^ i^(*^\' Farmers' bulletins. These circulars arc reprinted from time to time

and wMit to iiU wlio apply for them.

Applicants I'or publications are urc;ed to select only a few bulletinn or circularH in

which they are ])articularly intereste<l. it beiiij? the j)olicy to send Home ]>ublicationH

to every applicant ratlicr than many of the pul)lications to a few applicants.

The work of distributing the department publications, of whatever character,

excepting tho.se issued by the Weather Bureau and tho.se sold by the superintendent

of documents, is performed by tlie Division of Publications.

Publications of the State agricultural experiment stations are not distributed by

the United States Department of Agriculture. Applications for them should be

addressed to the director of the station in the respective States.

Applications for the publications of the Department of Agriculture should be ad-

dressed to the Secretary of Agriculture, Washington, D. C.

REVIEW OF WEATHER CONDITIONS DURING THE YEAR 1911.

By P. C. Day, Climatologist and Chief of Division, Weather Bureau.

The following summary of the weather for 1911 conforms largely with that appearing

in the several numbers of the National Weather Bulletin, issued })y months during

January, February, March, October, November, and December, and l)y weeks during

the principal crop-growing period, April to September, inclusive.

The feature of the year's weather that stands out most prominently in its effects

upon the well-being of the people during the year, and that will doul:)tle8s serve as a

standard of comparison for many years to come, was the long and excessively heated

period that prevailed over most of the districts east of the Rocky Mountains from the

early part of May to the early part of July. During this period of slightly more than

two months a series of hot waves of marked severity, for so early in the season, followed

one another in such rapid succession as to produce an almost continuous period of

heat not surpassed for intensity or duration in many years.

The effects of this continued heat were most pronounced over the more northern

portions of the country, where in the congested parts of the great centers of population

the suffering was intense, and thousands of deaths resulted from the direct effect of

the severe heat.

Lack of sufficient rainfall over much of the country during the same period, together

with the extreme heat, threatened a serious curtailment of the great cereal crops and

greatly retarded the growth and development of small fruits, vegetables, and gras.ses.

A change to cooler weather near the end of the first decade of July greatly relieved

the suffering of human and animal life, and opportune rains about the same time

proved so beneficial to growing crops that only in restricted areas was the output of

the principal crops materially reduced over that of previous years.

In marked contrast with the heated condition over eastern districts referred to

above, to the west of the Rocky Mountains the late spring and early summer were

unusually cool; frosts occurred at unusually late dates and vegetation was backward.

With the change to cooler weather in the eastern districts during the early part of

July, warmer weather set in over the region west of the Rocky Mountains and more

seasonable tem])erdtures obtained during the balance of the season, but for the crop-

growing season as a whole the temperatures over the more w^esteru districts were

unusually low.
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January.

Temperati RE.—A rather severe cold wave overnpreiul the Northvve.-t aii<l moved

into the aoutheru uud eastern districta during the first few days of tlie mouth. Thia

cokl was especially severe over the west Gulf States, including Texas, where even

along the coast it waa 10° or more below the freezing point, causing considerable

damage, especially in southern Texas and also in portions of Florida.

The weather continued cold over the interior and northern i)ortions of the country

until about the 15th, when warm weather set in, after which, until the close of the

month, no severe cold occurred in any part of the country.

Precipitation.—The precipitation was generally light in the districts from the

middle and southern plains region eastward to the Atlantic, the deficiency in por-

tions of Texas, Oklahoma, the lower Mississippi Valley, and South Atlantic and

east Gulf States ranging from 2 to 4 inches.

Over the greater part of the plateau region and in California there was generally

more than the average amount of precipitation, especially in California, where the

excess ranged from 4 to 8 inches or more, and thoroughly l)roke the long drought that

had prevailed in that State.

gNow.—The snowfall was generally light over the districts from the Rocky

Mountains eastward, and there was as a rule but little snow covering in the winter-

wheat districts.

In the Rocky Mountains- and in portions of the plateau district there was generally

less snow than usual, but in the Sierra ranges, especially in C^alifornia, the snowfall

was much heavier, and the high ranges at the end of the month were covered to an

unusual depth.

February.

Temperature.—No marked cold waves occurred during the early part of the month,

but cold weather set in on the 19th and 20th over all districts between the Rocky and

Appalachian Mountains.

This cold wave continued until about the 23d, and during that time extended to

nearly all portions of the country, causing considerable damage over the southern

districts, especially as the preceding weeks had been unseasonably warm and vege-

tation had advanced to an unusual extent.

After the above date warmer weather prevailed in most districts, save in the North-

west, where the cold continued.

The month as a whole was comparatively warm throughout the central and most

of the eastern districts, but was colder than the average over nearly all districts from

the Rocky Mountains westward.

Precipitation.—The precipitation w^as unusually heavy over portions of the

Bouthern plateau region and thence eastward over much of the country to the middle

Mississippi and lower Ohio Valleys and northern portions of the Gulf States, and the

severe drought that had prevailed over much of Texas was greatly relieved.

Rainfall was sufficient over much of the interior and southern portions of the cotton-

growing States and over the greater part of the Atlantic coast districts, as well as in the

extreme Northwest. The need of more rain was beginning to be seriously felt in

portions of Florida and Georgia, where but little moisture had fallen for several

months.

gi^ow.—The snowfall was comparatively heavy in the Rocky Mountain regions

and the accumulated supply in the high ranges had increased sufficiently to indicate

a good supply of water for irrigation in the districts depending thereon.

Over the Sierra Nevada and adjoining ranges there was generally less than the

usual amount of snow, but the heavy falls of the preceding month still remained
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liinrJ:ely uiiinoltod, osjjocially in (';ilif(»rniu, Uuim aH.siirinj.^ a ])loiitiful HUi)i)ly of water

lor the coiniiij^ crop reason.

Thcro waa poncrally less snow ovor tho coHtfirn dintricte than UHiial, except in j)or-

tions ol llioI>nkc rei^ion, and tlK^i^'rcalcr i)artof tho wint(;r-\vlioat })clt wan unprofertcd

(luring much of the month, altliough during' the beverent cold there wuh a moderate

covering of snow in many portions.

March. ^

Tempeuatihe.—Wilh the opening of (he nu)rUli warm weather developed over the

Northwest, the temperature increasing slowly over nearly all interior districts an the

month advanced, until ahont tlic 15th, when a change to colder weather occurred

t)ver the Northwest. This cold area advanced eastward and l>ecame quite pronounced

in the Middle and South Atlantic States, where the coldent weather yince the pre<ed-

ing December occurred at many points, and frosts occurred in northern Florida.

Some cold weather occurred during tlic third decade, but as a whole the month
was an unusually warm one throughout the entire interior portions of the country, the

temperature averaging from G° to 12° per day above the normal over much of the

Great Plains and Rocky Mountain regions.

Precipitation.—There was a decided deficiency in precipitation over much of

the country, the only section receiving a marked excess being near the coast of south-

ern California, where the monthly amounts ranged from 2 to 7 inches above the

normal.

Some good rains occurred over eastern and southern Texas, where additional

moisture was much needed, but there was a marked deficiency in the great central

valleys and over much of the cotton belt, especially in the more eastern districts.

Snow.—Small amounts of snow occurred during the month over the northern

districts and at the end the ground was still covered })y several inches of snow in

portions of New England, New York, and other far northern States.

Under the influence of moderately warm weather w^ith little rain the melting of

the accumulated snow over the northern districts was accomplished so gradually

that no serious floods occurred, the water passing into the ground and leaving it in

generally excellent condition for the usual spring operations.

In the mountain districts of the West the snow melted quite rapidly over the

southern districts, giving an abundant supply of water, wiiile in the northern dis-

tricts it melted more slowly, thus assuring a good supply of water for the latter part

of the season.

April.

Temperature.—Near the first of the month temperatures were low for the season

over nearly all districts, and especially so in the southern Appalacliian Mountain
region, where killing frosts occurred, and temperatures below zero were reported

from the northern portions of New York and New England.

It was unusually warm about the middle of the first decade in the Gulf States, but

colder weather followed and by the end of the decade the cold area had overspread

the central and eastern districts with temperatures near zero in the upper Missouri

Valley and heavy frosts as far south as North Carolina.

The average temperature for the first 10 days was considerably below the normal

throughout the Great Plains region and over all northern districts, but it was cor-

respondingly al)Ove the normal in tho South Atlantic and east Gulf States and over

the Florida Peninsula.

During the second decade cool weather was the rule over much of the country,

especially in the Rocky Mountain and plateau districts, over the Appalachian Moun-
tain region, and eastward to the Atlantic coast.
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l>uriii^ the iudi decade cool vveailier continued to the we«lward oi ilic K(j<ky Moun-
taiiit), especially over the Pacific coaat States, while to the eastward there were decided

fluctiiationB, cold weather generally predominating, with cx-casional freezing tenipem-

tures, and frosts in the more exposed localities.

No great amount of damage occurred, however, from these low temperatures ou

account of the backward state of vegetation, the development of which had been much
retarded by the continued unfavorable weather.

Precipitation.—For the month as a whole there was much rainy and unfavorable

weather over the great agricultural regions, especially in the corn-growing States and

in the middle and northern portions of the cotton region.

Dry weather continued ovei much of Florida and portions of Georgia; in the spring-

wheat belt the precipitation was generally somewhat deficient, and there was a very

general lack of the usual amount of rain in the plateau and Pacific coast States.

Snow.—On account of the continued cool weather the snow in the mountain regions

of the West continued to melt slowly, thus furtJier conserving the water for use later

in the season.

May.

Temperature.—Marked variations occurred in the temperature conditions during

the month and extremes of both heat and cold were broken at many points.

The first week of the month was abnormally cool from the plains region eastward,

the deficiency ranging from 6° to 9° per day overmuch of the Mississippi Valley and

adjoining districts. At the same time comparatively warm weather prevailed in the

plateau and northern mountain districts.

At the beginning of the second week temperatures began to rise in the Great Plains

region, and as the week advanced the warm wave overspread the entire eastern portion

of the country, giving the warmest weathei of the season to date. •

West of the Rocky Mountains the weather continued cold during the week, and

toward the end cooler weathei had extended to the districts to the east of the moun-

tains. This change to cooler weather was but temporary, however, and warm weather

again overspread the eastern districts, continuing with little interruption until near

the end of the month. In portions of the Mississippi Valley and in the districts to the

eastward the temperatures during the last two weeks of the month were in many cases

unprecedented in May for both intensity and duration of the heated period.

West of the Rocky Mountains the weather continued cold and in striking contrast

with the conditions to the eastward. On several dates when intense heat was prevail-

ing in eastern districts temperatures below freezing and snow were observed in the

mountain, plateau, and far northwestern regions.

Precipitation.—With the advent of the heated period over the eastern districts

dry weather set in and but little rain occurred during the month over large portions

of the great agricultural districts. At the end of the month severe drought prevailed

in the eastern portion of the cotton belt and the severe heat and continued dry weather

over much of the Great Plains region from Texas northward had proved very trying

to vegetation.

In the Atlantic coast States there was a marked deficiency in precipitation, the

growth of vegetation was much retarded, and the continued deficiency in precipita-

tion had materially reduced the water supply of the large cities and threatened serious

interference with manufacturing interests depending upon water for power.

West of the Rocky Mountains considerable rain fell over the more northern districts

and along the coast from northern California to Washington, but over the remaining

districts there was little or no rain, although the supply of water for irrigation was

generally abundant.
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Junk.

Trmperatuuk. -A Bl'v^hi rospito from tho ecvcro heat over the distrktH east of the

lloiky MountainH (Hcurrcd lu'iir llie end of May and conliniUHl in j)orti()n8 of tho more
eastern diwlricta for the iirnt few days of June, hut warmer weather again (h^velojxjd

over the Northwest, and during the 3d, Uh, and 5th of the month extremely high

temperatures were again the rule over portions of the Great Plains and Mississippi

Valley.

With the exception of slight breaks of a few days' duration unusually warm weather
continued throughout June over much of the country east of the Rocky Mountains,

tlie period of greatest heat occurring about June 24-2(), when maximum temperatures

in the Great Plains region, especially in Kansas and Oklahoma, and the adjoining

portions of surrounding States were above 100° over large areas, reaching 110° at

numerous points, with an extreme record of 110° in north-rentral Kansas.

Much suffering occurred during the periods of extreme heat, especially in the large

cities of the Northern States, where the heat was more severe than farther south.

The tem))erature for the month was far above the normal over all the interior por-

tions of the country, the average excess in the Great Plains and portions of the Mi.ssis-

sippi Valley ranging from 4° to 8° per day. A small area, including portions of New
York and New England, had average temperatures near or slightly below the normal,

while to the westward of the Rocky Mountains the weather remained moderately cool

throughout the greater part of the month and the season continued unusually back-

ward, especially in the far Northwest.

Precipitation.—The dry weather that had set in over many sections during May
continued into June, becoming more or less serious as the month advanced. Some
districts received timely showers, but for the month as a whole the precipitation was
nearly everywhere far below the seasonal average. The deficiency was most marked,
however, in the middle and southern portions of the Great Plains and in the lower
Missouri and middle Mississippi Valleys, where only a small per cent of the usual fall

for the month occurred. In portions of the South Atlantic and East Gulf States also

there was a marked deficiency.

At the end of the month severe drought was prevalent over the western portion of

the com belt, being especially severe in Oklahoma and portions of Kansas, Missouri,

and other States to the west of the Mississippi.

In the corn-growing States south of the Ohio River drought prevailed during much
of the month, especially in Kentucky and Tennessee, where it was the most severe in

many years. In the corn-growing States north of the Ohio River local showers
occurred, and conditions were more favorable.

In the cotton-growing States drought continued in Texas and Oklahoma, where the
precipitation was far below the normal, and in some sections of those States little or

none occurred during the entire month. There was a considerable deficiency in pre-

cipitation over the more eastern States of the cotton belt, especially in Georgia, where
in some of the central and southern portions the drought was the most severe in many
years.

In the spring-wheat region good showers occurred in most districts, except in por-

tions of South Dakota, where at the end of the month the lack of rain was being
severely felt.

July.

Temperature.—During the first 10 or 12 days of July the remarkable heat in the
Middle and Northern States east of the Rocky Mountains continued; indeed, it

reached its culmination in parts of the area affected. Temperatures above 110°

occurred at a number of points in Nebraska, Kansas, Missouri, and Iowa, while in

parts of New England the temperature reached the highest marks recorded since
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uutheiitic retufda were begun. At the Bauie time the K(>< ky Mountain n-'^ion and the

Stateti to wewtward were, as a rule, experiencing untieuHonuhly cool weather.

Fri>ni the 15th or womewhat earlier to the end of the month ronditiona geueraliy were

reversed, and Idaho, Nevada, and the Pacific Statea had temperaturea above the

normal, while the Plains States, Mississippi Valley, and eastern districts were cooler

than usual in summer.

For the whole month the temperature in the lower lake region. New York, and New
England averaged several degrees above normal, owing to the intense heat of the first

portion. Oregon and parts of adjoining States likewise averaged somewhat hotter than

usual. The most notable deficiency of temperature was in portions of the Bouthem

Rocky Mountain and plateau regions.

Precipitation.—The first decade of July brought generous rains to large parts of

the central and east Gulf States, and gave irregularly distributed showers to the States

to northward, where droughty conditions generally obtained and were intensified by

the severe heat. During the middle and latter portions of the month better distrib-

uted rains, usually ample in amount, fell over the Middle and Northern States east of

the Mississippi River and in North Dakota, Minnesota, and eastern Iowa, while in the

South Atlantic and Gulf States there was usually quite heavy rainfall, especially

about the middle of the month.

For July as a whole the precipitation was ample over the greater part of the region to

eastward of the Mississippi; also over nearly all the area of the western cotton States.

The rainfall was scanty, however, in much of New York and Pennsylvania and in large

portions of North Carolina and the Ohio Valley; also in lower Michigan, southeastern

Wisconsin, and southwestern Texas. There was, on the other hand, excessive rainfall in

l)arts of northern Wisconsin and upper Michigan, southeastern Kansas, and especially

over the greater portion of Louisiana, southern Mississippi, and extreme eastern Texas.

Droughty conditions continued to prevail, in spite of partial relief, in the western part

of South Dakota, western Iowa, and much of Nebraska; but Minnesota and the eastern

l>art8 of the Dakotas were more favored. In the southern Rocky Mountain region and

in Arizona considerable rain occurred, especially in the vicinity of Phoenix, where

almost 5 inches (more than half of the normal annual precipitation) fell within 24 hours

on the 1st and 2d. In nearly all other regions west of the Rockies the usual summer

dry weather prevailed.

August.

Temperature.—In the Middle Atlantic and New England States, the upper Ohio

Valley, and especially the lower lake region the first week in August was warmer than

normal, and generally throughout the great interior valleys the 7th to 10th was marked

by decidedly hot weather, which extended on the 10th and 11th to the Northeastern

States. About this time hot weather was prevailing in Texas, especially the south-

western portion, and continued till about the 25th, extending during the 15th to 20th

to practically all partii of the Plains States. About the 21st decidedly cool weather

set in over the upper Missouri Valley, and continued till about the 29th, with frosts and

freezing temperatures occurring in large portions of Montana and Wyoming, and less

widely in some adjoining States. From the 27th to the close of the month the cooler

weather was felt over most districts to southward and eastward, though only in mod-

erate degree. Abnormally cool weather prevailed during most of August in the

interior of California, notably in the Sacramento Valley.

Precipitation.—The first week of August brought generous and well-distributed

lains to nearly all the country to eastward of the Great Plains, except Texas and

western Louisiana, of which only small portions were favored, and New England,

with most of New York and New Jersey. The remainder of the month was character-

ized by more local precipitation. About the middle of the month abnost the whole
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of the Ciulf coant roj^ioii was visik'(i by heavy rains; likowiHO South Carolina and

BOUtherii Clcorgia in the closinj; (lays received torrential rainH, wlien a Hinali but vi^^or-

0U8 hurricano moved nlowly wcHtward from tho Atlantic Ocean into Georgia. The
precipitadon of Auj^nist as a whole waH generally ample in tho diKtri(•t>^ to eastward

of tho Rockies; also in small ])art.s of Arizona and much of Colorado and New Mexifo;

the chief exceptions beiuf; large portions of Iowa, Illinois, Indiana, Michigan, and

Texas. The rainfall totals were large in several districts besidoH those already named
as receiving excessive falls. The Middle Atlantic States south of New York, sfxith-

eiu'tern Mi.'<souri, eastern Arkansas, and northern Mississippi had far more than their

normal monthly amounts.

September.

Temperature.—The first 10 days of September were not marked by notable

abnormalities of temj)erature, excei)t in Montana, Idaho, eastern Oregon, and north-

ern Nevada, where from the 5th to 10th rather cool weather prevailed. In the second

decade a short cool spell visited the northeasternmost States, causing, about the 14th,

unseasonably low temperatures and damaging frosts in most of New England, New
York, and northern interior Pennsylvania. But this middle decade was marked by
decided warmth throughout the southern and middle portions of the country between
the Rocky and Appalachian Mountains. The last 10 days brought a continuation

of warm weather in the east Gulf States and the southern Appalachian region, while

to westward of the Mississippi River the change to less hot weather was but slight.

However, in Montana and adjoining States cool weather prevailed from about the

21st to 25th, and the northern portion of the country eastward to the lower lakes felt

the same cool weather during the last week of the month.

PuECiPiTATioN.—During the first week of September there was much rain in Mon-
tana and the Dakotas, and about the middle of the month in the Ohio Valley and
Middle Atlantic States, the falls in the upper Ohio Valley being decidedly heavy.

From about the 15th to 21st excessive rains fell in southwestern Missouri, southeastern

Kansas, most of Arkansas, and much of Illinois and Indiana. During the last few
days of the month heavy rainfall occurred again in Illinois and Indiana, and at the

same time the lake region, Iowa, Kansas, western New Mexico, much of Arizona,

and most of Utah had large amounts. In Utah the rains were highly beneficial. In

parts of southern California, notably the vicinity of Los Angeles, there were quite

heavy rains, the fall at Los Angeles on the 28th and 29th, 1.23 inches, being the heaviest

ever recorded there in September.

In most of the districts mentioned above the total rainfall of September was de-

cidedly greater than normal, and this was especially true of portions of Illinois and
adjoining States. The average fall for Illinois was larger than in any previous month
since widespread observations began. In the Willamette Valley and Cascade Moun-
tains the precipitation of September was unusually large. As a whole, the regions

of the country not yet named had less rainfall than usual in September, and at the

close 01 the month conditions were dry in much of Oklahoma and central Texaa and
in some other districts.

October.

Temperature.—The opening days were marked by warm weather in most central

and eastern districts, especially in the Southeastern States. About the 7th to 9th a

short cool spell visited the more northern districts from the Dakotas eastward, and
about the 14th another was felt in the lake region and New England. As a rule,

however, the weather was moderately warm between the Atlantic and the Rockies

till the 19th or 20th, when cold weather set in over the Rockies and slowly extended
eastward

.
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Phecifitation.— During the t'liHl week there were heavy raiiiri in the lower Miij-

souri and middle and upper Minrtiritiippi V'alieyH, the lallrf in northwentern WiHconaiii

being remarkably large; alao in nurthweatern New Mexico and adjacent partu of

Colorado and Arizona exceattive rains and floodn occurred. About the 17th to 23d

there wati much rain in Houtheadtern New York and the wtjdtern part*> of C ounec-ticut

and Maaaachuaettti; alao at thia time and during the laat few daya there were heavy

raina in South Carolina and eaatern Georgia. For October aa a whole the precipita-

tion waa above normal in moat of the diatricta named above, and, indeed, in nearly

all States eaat of the Missiaaippi, beaidee moat of Nebraska, eastern South Dakota,

southern Minneaota, and northern and western Iowa. In moat of Texaa, Louisiana,

and Arkansas, and in nearly all of Nevada and the Pacific States the precipitation

was scanty.

Snow.—Considerable snow fell in the northern Rocky Mountain region, especially

in parts of Montana; but in most other districts there were no snows of importance.

November.

Temperature.—At the opening of the month cold weather had just set in over

the upper Missouri Valley, whence it soon spread eastward and southward to the

Atlantic and Gulf coasts. Warmer days followed in most of these regions, and by the

10th to 12th it was quite warm for the season in the centred valleys and thence east-

ward. Severe cold, however, was again prevailing in Montana by the 8th, and it

spread first to the southwestward, but later to the eastward, bringing, about the 12th

or 13th, a marked cold wave in most Central rnd Eastern States, the temperature fall

within 24 hoiu^ being 60 to 70° or more in portions of lo* a, Missouri, Illinois, and

other States. Unseasonably cold weather was the rule in meat districts during the

remainder of November, though portions of the Gulf States were warmer than normal

till after the 20th, and some Atlantic and Pacific coast districts during nearly all

the month. Especially cold weather prevailel from the 23d to 26th in tha central

valleys and east Gulf States, and in the Gulf nd South Atlantic Statra at the very

close of the month. Freezing temperatures and killing frosts at this time did much
damage in parts of Texas and Florida, which seldom suffer so early in the season.

The upper Missouri Valley experienced unseasonably cold weather almost constantly

in November, notably about the 8th to 15th.

Precipitation.—Storms were unusually numerous diu-ing November, yet few

localities experienced remarkably heavy falls fi'om any single storm; but for the

month as a whole the precipitation was somewhat more than normal generally to

the eastward of the Mississippi; also in Louisiana and small parts of Texas, most of

Missouri, and in the northern Rocky Mountain and plateau regions. Scanty precipi-

tation was the rule in Oklahoma, northern Texas, and the Pacific Coast States.

Snow.—In Idaho, L^tah, Colorado, and New Mexico the snow-fall in the moim-

tains was about as heavy as usual in November, and in Wyoming and Montana it

was somewhat heavier. The Northern States from the Dakotas to Michigan had

more than the normal amount of snow, and in North Dakota the ground was con-

stantly covered and at times railroad traffic was seriously interrupted.

December.

Temperature.—Cold weather prevailed diuing the opening days in the Southern

States, but otherwise the first 20 days of the month were warmer than normal almost

everywhere east of the Rockies, save in Texas. Decidedly warm weather prevailed

about the 8th to 15th east of the Mississippi River, notably in the New England States

and the lake region. About the 23d a change to colder was noted in Montana, whence

it spread slowly southward and eastward, though the Atlantic States felt but little
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chani^o before the close of Deceiuher. In tlu! cenLrul purL of Llie llocky Mowiitiiin

rei^ion the first dceado wits mild, but went of the RoekicH abnormal eold marked
nearly the whole month in most di.strictH. In the State of Wawhinj^ton, however,

the weather waw f^enerally mild (ill near the end.

I^UKCU'ITATION.— During the firnt JO or 12 dayn there waH but little i)re(i]>itation,

but afterwards the cotton States had almost constant rains, usually heavy, so that the

monthly totals were ^en(»r;illy much a!)ov(! normal. The rc^'ion of greatest ex<-esfl

included Louisiana and Mississippi with portions of adjoining St:it(!S. In most of

the Ohio Valley and in a few other northern districts ea^t of the Mississippi River

the month's totals exceeded the normal; while in most of Missouri, Kansas, and Iowa,

eastern Nebraska, and southern Minnesota there was also a considerable excess of

precipitation. In the Rocky Mountain region and to westward there was almost

everywhere a deficiency of precipitation, save where heavy snows occurred.

Snow.—Fi-om the upper lakes westward there was considerable snow, and
the ground was generally well covered. In the Northeastern States, however, there

was unusually little snow for December. In the mountain regions of the West the

snowfall was about normal in northern districts, somewhat below normal in most
middle district.s, and varying in amount, though generally above normal, in southern

districts. The accumulated amounts at high levels were, as a rule, somewhat above

the average. There was unusually heavy snowfall in western South Dakota, south-

eastern Colorado, western Kansas, and over much of Oklahoma.

AGRICULTURAL COLLEGES IN THE UNITED STATES. '

College instruction in agriculture is given in the colleges and universities receiving

the benefits of the acta of Congress of July 2, 1862, August 30, 1890, and March 4, 1907,

which are now in operation in all the States and Territories, except Alaska. The
total number of these institutions is 67, of which 65 maintain courses of instruction

in agriculture. In 23 States the agricultural colleges are departments of the State

universities. In 16 States and Territories separate institutions having courses in

agriculture are maintained for the colored race. All of the agricultural colleges for

white persons and several of those for negroes offer four-year courses in agriculture and
its related sciences leading to bachelors' degrees, and many provide for graduate

study. About 60 of these institutions also provide special, short, or correspondence

courses in the different branches of agriculture, including agronomy, horticulture,

animal husbandry, poultry raising, cheese making, dairying, sugar making, rural en-

gineering, farm mechanics, and other technical subjects. The officers of the agri-

cultural colleges engage quite largely in conducting farmers' institutes and various

other forms of college extension. The agricultural experiment stations with very few
exceptions are departments of the agricultural colleges. The total number of persons

engaged in the work of education and research in the land-grant colleges and the

experiment stations in 1911 was 7,262; the number of students (white) in interior

courses in the colleges of agriculture and mechanic arts, 45,871; the total number of

students in the whole institutions, including students in correspondence courses

and extension schools of five days or longer, 196,528; the number of students (white)

in the four-year college courses in agriculture, 8,488; in short and special courses,

10,767; the total number of students in the institutions for negroes, 8,138, of whom
2,257 were enrolled in agricultural courses. With a few exceptions, each of these

colleges offers free tuition to residents of the State in which it is located. In the
excepted cases scholarships are open to promising and energetic students; and, in all,

opportunities are found for some to earn part of their expenses by their own labor.

The expenses are from $125 to $300 for the school year,

'Including only Institutions established under the land-grant act of July 2, 1862.
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Agrieulturul cuUeyen in the United Staten.

State or Territory.
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Agricultural collctjca in the United States—Coiitiauod.

Stale or TtMrilory.

Now York

North Cai'olina

North Dakota.
Ohio.

O'lClahoma. . ..

OnY'on
I'oiinsylviinia.
I'mlo l?ic(). . .

Khoiic Islaixl.

Sotitli (.'aroUna

South Dakota.

Tennessee

Texas

rtah
Vermont

Virginia

Washington...
West Virginia.

Wisconsin. . .

.

Wyoming

Niimo of iiisl iliil ion.

New York State Collepe of Agrl-
ciilturo at Cornell University.

Tlie North C'uroIinriCollogeof Agrl-
ciilluro and Mochanic Arts.

Tho Auric lilt ural and .Mechanical
Colle.u'o foi liio Colored Race.

North Dakota .V^riculliiral College.

Collo^ro of Afjriciiltiirc of the Ohio
State University.

Oklahoma A^riciiltiiral and Me-
chanical College.

Airricultural and Nonnal Univer-
sity.

Oregon State Agricultural College.

.

The I'ennsylvania State College. .

.

University of I'orto Rico
Khode Island State College
The Cleiiison Agricultural College

of Soutli Carolina.

The Colored Nonnal, Industrial,
Agricultural, and Mechanical
College of South Carolina.

South Dakota State College of Agri-
culture and Mechanic Arts.

College of Agriculture of the Uni-
versity of Tennessee.

Agricultural and Mechanical Col-

lege of Texas.
Prairie View State Nonnal and In-
dustrial College.

The Agricultural College of Utah. .

.

University of Vermont and State
Agricultural College.

The Virginia Agricultural and Me-
chanical College and Polytechnic
Institute.

The Hampton Normal and Agri-
cultural Institute.

State College of Washington
College of Agriculture of West Vir-

ginia University.
The West Virginia Colored Insti-

tute.

College of Agriculture of the Uni-
vei^sity of Wisconsin.

College of .\griculture and Me-
chanic Arts of the University of

Wyoming.

Local ion.

Ilhaca

West Raleigh

(Ireonshcro

Agricultural College.
Columbus

Stillwater

Langston

Corvallis
Slate (College

San Juan
Kingston
Clem son College

Orangeburg.

Brookings

Knoxville

College Station.

Prairie View . .

.

Logan
Burlington

Blacksburg.

Hampton.

Pullman....
Morgantown

,

Institute.

Madison

.

Laramie

.

President.

L. n. Bailey.'

I), n. Hill.

.1. 15. Dudley.

J II. Worst.
H. C. Price.*

J. H. Connell.

1. E. Page.

W. J. Kerr.
E. E. Sparks
E. (}. Dexter.
Howard P^d wards.
W. M. Riggs

R. S.Wilkinson.

Robert L. Slagle.

Brown Ayres.

R. T. Milner.

E. L. Blackshear.

J, A. Widtsoe.
.1. L. Hills.2

P. B. Barringer.

H. B. Frissell.

E. A. Bryan.
E. D. Sahdcrson.2

Byrd Prillerman.

H. L. Russell.*

C. O. Merica.

' Director. 2 Dean.

AGRICULTURAL EXPERIMENT STATIONS OF THE UNITED STATES,
THEIR LOCATIONS AND DIRECTORS.

Alabama (College), Auburn: J. F. Duggar.

Alabama (Canebrake), Uniontown: L. H. Moore.

Alabama (Tuskegee), Tuskegee Institute: G. W.
Carver.

Alaska, Sitka (Rampart, Kodiak.and Fairbanks):

C. C. Georgeson.i

Arizona, Tucson: R. H. Forbes.

Arkansas, Fayetteville: C. F. Adams.
California, Berkeley: E. J. Wickson.

Colorado, Fort Collins: C. P. Gillette.

Connecticut (State), New Haven: E. H. Jenkins.

Connecticut (Storrs), Storrs: L. A. Clinton.

Delaware, Newark: Harry Hayward.
Florida, Gainesville: P. II. Rolfs.

Georgia, Experiment: M. V . Calvin.

Guam:' J. B. Thompson.

>

Hawaii (Federal), Honolulu: E V Wilcox.*

Hawaii (Sugar Planters'), Honolulu. C. F Eckart.

Idaho, Moscow: W. L. Carlyle.

Illinois, Urbana: E. Davenjwrt.

1 Special agent in charge. »

I Indiana, Lafayette: Arthur Goss.

I
Iowa, Ames: C. F. Curtiss.

Kansas. Manhattan: E. H. Webster.

Kentucky, Lexington: M. A. Scovell.

Louisiana (Sugar), New Orleans: W. R. Dodson.
', Louisiana (State), Baton Rouge: W. R. Dodson.

Louisiana (North), Calhoun: W. R. Dodson.

Louisiana (Rice), Crowley: W. R. Dodson.
t Maine, Orono: C. D. Woods.
' Maryland, College Park: H. J. Patterson.

' Massachusetts, Amherst: W P. Brooks.

• Michigan, East Lansing: R. S. Shaw.
!' Minnesota, University Fann, St. Paul: A. I

. Woods.
' Mississippi, .\gricultural College: E. R. I/loyd.

I Missouri (College), Columbia: F. B. Mumford.

I
Missouri (Fruit), Mountain Grove: Paul Evans.

I

Montana, Bozeman: F B. Linfield.

j
Nebraska, Lincoln: E. A. Burnett.

I
Nevada, Reno: G. H. True.

Address: Island of Guam, via San Francisco.
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New lliiupijhire, Durham: J. ('. Keudull.

New Jersey (State), New Uruukswiik: J. (». Lijv
|

mail.

New Jersey (College), New Bniuswifk: J. U. Lip- !

uiau.

New Mexico, State College; Luther Foster.

New York (State), (leaeva: VV. 11. Jordan.

New York (Cornell), Ithac-a: L, H. Uailey.

North Carolina (CoUege), West Raleigh: C. B. WU
liams.

North Carolina (State), Raleigh: B. W. KUgore.

North Dakota, Agricultural College: J. H Worst

Ohio, Wooster: C. E. Thome.
Oklahoma, Stillwater: J. A. Wilson.

Oregon, Corvallis: J. Withycombe.
Pennsylvania, State College: T. F. Hunt,

renusylvaniii (Institute ol Animal Nutritiua),

State College: 11. V. Anusby.
Porto Kico (Federal), Mayaguez: D. W. May.'

Porto Kico (Sugar), Kio Piedras: J. T. Crawley.
Kliode Island, Kingston; II, J. Wheeler.

South Carolina, Clemson College: J.N. liarper.

South Dakota, Brookings: J. W, Wilson.

Tennessee, Kno.wille: U. A, Morgan.
Texas, College Station: B. Youngbiood.
Utali, Logan: E. D. Ball.

Vermont, Burlington: J. L. Hills.

Virginia (College), Blacksburg: S. W. Fletcher.

Virginia (Truck), Norfolk: T. C. Jolmson.

Washington, Pullman: K. W.Thatcher.
West Virginia, Morgantown: E. D. Sanderson.

Wisconsin, Madison: 11. L, Russell.

Wyoming, Laramie: H. G, Knight.

STATE OFFICIALS IN CHARGE OF AGRICULTURE.

Alabama: Commissioner of .Vgriculture, Montgom-
ery.

Alaska: Special Agent in charge of E xperiment .*^ta-

tions, Sitka.

Arizona: Director of Experiment Station, Tucson,

Arkansas: Commissioner of Agriculture, Little

Rock.

California: Secretary of State Board of Agriculture,

Sacramento.

Colorado: Secretary of State Board of Agriculture,

Fort Collins.

Connecticut: Secretary of State Board of Agricul-

ture, Hartford.

Delaware: Secretary of State Board of Agriculture,

Dover,

Florida: Commissioner of Agricultme, Tallahassee

Georgia: Commissioner of Agriculture, Atlanta

Hawaii: Secretary of Territorial Board of Agricul-

ture, Honolulu.

Idaho: Commissioner of Inunigration, Labor, and

Statistics, Boise.

Illinois: Secretary of state Board of Agriculture,

Springfield,

Indiana; Secretary of State Board of Agriculture,

Indianapolis.

Iowa: Secretary of State Board of Agriculture, Des

Moines,

Kansas: Secretary of state Board of .Vgriculture,

Topeka,
Kentucky: Commissioner of Agriculture, Frank-

fort.

Louisiana: Commissioner of Agriculture Baton
Rouge,

Maine: Commissioner of Agriculture, Augusta.

Maryland: Director of Experiment Station, College

Park,

Massachusetts: Secretary of State Board of Agricul-

ture, Boston.

Michigan: Secretary of State Board of Agriculture,

East Lansing.

Minnesota: Secretary of State Agricultural Society,

St. Paul.

Mississippi: Commissioner of Agriculture, Jackson.

Missouri: Secretary of State Board of Agriculture,

Columbia.

Montana: Commissioner of Agriculture, Helena.

1 Special agent in charge.

Nebraska: Secretary Oi State Board of Agriculture,

Lincoln.

Nevada: Secretary of State Board ot Agriculture,

Carson City.

New Hampshire; Secretary ol State Board of Agri-

culture, Concord,

New Jersey: Secretary of State Board of Agricul-

ture, Trenton,

New Mexico: Director ot Experiment Station, Agri-

cultural College.

New York: Commissioner of Agriculture, Albany.

North Carolina: Commissioner of Agriculture,

Raleigh.

North Dakota: Commissioner of .Vgriculture, Bis-

marck.

Ohio: Secretary of State Board ot Agriculture, Co-

lumbus
Oklahoma: President of State Board of Agricultm-e,

Oklahoma
Oregon: Secretary ol State Board of Agriculture,

Salera.

Pennsylvania: Secretary of Agriculture, Tlarris-

burg.

Philippine Islands: Director of Agriculture, Manila.

Porto Rico: Director of Experiment Station, Maya*

guez

Rhode Island: Secretary ol State Board of Agricul-

ture, Providence.

South Carolina: Commissioner ot Agriculture, Co-

lumbia.

South Dakota: Secretary of State Board of Agricul-

ture, Hiu'on.

Tennessee: Commissioner of Agriculture, Nashville.

Texas: Commissioner of Agriculture, Austin,

Utah: Director ol Experiment Station, Logan,

Vermont: Commissioner O' Agriculture, Plainfield.

Virginia: Commissioner of AgricultiU"e, Richmond.

Washington: Director of Experiment Station, Pull-

man.
West Virginia; Secretary ol State Board of Agricul-

ture, Charleston.

Wisconsin: Secretary of State Board of Agriculture,

Madison
Wyoming: Director ot Experiment Station, Lar

amie.
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STATISTICS OF THE PRINCIPAL CROPS.

Flgurt<3 furnished by the IJun'au of SUilislics, l)oj);ittmciit of A(,'riculture, I'xcf'pt where otherwise stated.

I
All prices are gold.]

CORN.

Corn area of countries named, 1906-1910.

Country.

NORTn AMERICA.

United States.
Canada:

Ontario..

.

Quebec...
Mexico

SOUTH AMERICA.

Arjiontina.
Chile
Uruguay .

.

EUROPE.

Austria-Hungary:
Austria
Hungary proper
Croatia-Slavonia
Bosnia-Herzegovina

.

Total Austria-Hungary.

Bulgaria...
France
Italy
Portugal...
Roumania.

Russia:
Russia proper
Poland
Northern Caucasia.

Total Russia (European),

Servia.
Spain..

ASIA.

British India (including native States).
Japan

AFRICA.

Algeria
Egypt
Union of South Africa.

AUSTRALASIA.
Australia:

Queensland
New South Wales
Victoria
Western .\ustralia

South Australia
New Zealand

1906

Acres.
%,738,oeo

289,500

0)
(')

6.714,400
52,200
411,100

847,500
5,714,300
1,004,800
711,300

1907

Acres.
99,931,000

338,000
35.800

0)

7,045,600

0)
524, 200

1908 1909

Acres. Acres.
101,788,000 98,383,000

332.200
33,600

860, 800
6.031,600

988, 100
777,900

8,277,900

1,254,400
1,154.900
4,491,000

(1)

5.144,500

2,573.300
(I)

630.000

2 3.203.300

(•)

1,103,000

5.790.500

0)

37,500
1,837,400

0)

Total Australasia.

113,700
189,400
11,800

100

8, (m, 400

1,231,-300

1,236,500
4.483,500

(I)

4,765,600

2,899,300
(')

571,300

2 3,470,600

1,358,400
1,109.500

6,171.700

0)

39,000
1,867.700

(•)

10.500

325,500

139,800
174.100
11.600

100

6,719.300
62, 600

0)

320,000
32,200
(')

7,348,500
62,000

502, 300

1910

Acres.
104,035,000

^

299,00(T\

29. lOQ^-f

13,375,400

845,100
5,831,100
1,0.33.300

702,900

8,412,400

1,410.400
1,226.200
4.444,700

0)
4,992,300

2,970,900
(')

6.59,400

2 3,630,300

1,392,600
1,133,300

831,200
6, 209, 600
1,003,200
529,900

8,573,900

1,501,000
1,222,600
4,005,000

0)
5,247,100

3,050,800

0)
733,000

2 3.784,400

6, 296, 400
128.700

37.000
l,8fi8.100

0)

8,900

334,500

127,100
161.000
10,900

200

8.900

308.100

1,383,800
1,149.100

6,784,200
1-20,300

53,500
1.910,600

(•)

127.700
180.800
14,000

200

11,500

334.200

I No official statistics of area; estimates of production on p. 520
* Exclusive of Poland.

7,42.5,400

67,.300

0)

770, 400
5,997,700
1,004.200

494, 200

8,266.500

1,511, hx)
1,192,100
3,757.200

0)
4,90«,000

1,445,500
1,145.100

6,857,900

34.900
(>)

(')

132.300
212.800
19.100

200
—42QQ
12.500
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( 'ORN—Contin ued ..

Corn crop of countries named, 1U06-1910.

Country.

NORTU AMERICA.

United Stales.
Canada:

Ontario . .

.

Quebec. .

.

Mexico

Bushels.
2,927,416,000

23,989,000

Total

SOUTH AMERICA.

8,061,470,000

Argentina.
Chile
Uruguay .

.

Total.

EUROPE.

Austria-Hungary

:

Austria
Hungary proper
Croatia-Slavonia
Bosnia-Herzegovina

.

Total Austria-Hungary.

Bulgaria...
France
Italy
Portugal .

.

Roumania.

Russia:
Russia proper
Poland
Northern Caucasia.

Total Russia (European).

Servia.
Spain.

Total.

AFRICA.

Algeria
Egypt
Union of South Africa.

Total

AUSTRALASIA.

Australia:
Queensland
New South Wales. .

.

Victoria
Western Australia.

.

South Australia

Total...
New Zealand.

Total Australasia.

Grand total

1906

110,065,000

194,910,000
846,000

3,226,000

198,982,000

18,177,000
162,925,000
20,470,000
8,900,000

210,472,000

27,780,000
14,581,000
93,007,000
15,000,000
130,546,000

1907

Bushels.
2,592,320,000

21,899,000
1,377,000

140,000,000

2,755,596,000

1908

Bushels.
2,668,651,000

21,742,000
1,126,000

150,000,000

2,841,519,000

71,768,000 ; 131),055,000

1,500,000 1,218,000
5,359,000 I 6,000,000

78,627,000 143,273,000

16,599,000
155,619,000
17,934,000
6,468,000

15,170,000
146,124,000
20,536,000
8,821,000

196,620,000
I

190,651,000

14,080,000
24,027,000
88,513,000
15,000,000
57,576,000

59,320,000

"ii,"i8i,666

70,501,000

27,786,000
18,714,000

608,387,000

544,000
65,000,000
20,000,000

85,544,000

2,233,000
5,714,000
661,000

1,000

8,609,000
653,000

9,262,000

3,963,645,000

41,903,000
1,000

8,860,000

20,717,000
26,247,000
95,953,000
15,000,000
78,892,000

49,663,000

ii, 449, 666

50,764,000 61,112,000

17,691,000
25,372,000

489,643,000

402,000
65,000,000
20,000,000

85,402,000

3,820,000
5,945,000
727,000

1,000

10,493,000
419,000

10,912,000

3,420,180,000

21,010,000
20,115,000

529,697,000

426,000
65,000,000
20,000,000

85,426,000

3,191,000
4,671,000

525,000
1,000

8,388,000
519,000

1909 1910

Bushels. Bushels.
2,552,190,000 2, 886, 2<J0, 000

18,211,000 17,853,006\
1,047,000 860,000^

170,000,000 190,766,000 -

2,741,448,000 3,095,739,000

177,155,000 < 175,187,000
1,178,000 . 1,878,00(1

6,671,000 f 6,5<X),000

185,004,000

16,102,000
161,858,000
21,752,000
10,972,000

210,684,000

20,472,000
26,075,000
99,289,000
15,000,000
70,138,000

29,223,000

16,375,666

39,598,000

27,558,000
26,433,000

535,247,000

807,000
65,000,000
20,000,000

85,807,000

2,855,000
5,380,000

671,000
2,000

8,908,000
736,000

8,907,000

3,608,822,000

9,644,000

3,557,150,000

183,565,000

17,388,000
187,733,000
25,-589,000

10,051,000

240,761,000

28,3t)0,000

23,399,000
101,722,000
15,000,000-

103,665,000:

77,181,000

27,500,000
27,366,000

644,954,000

552,000
70,294,000
20,000,000

90,846,000

2,588,000
7,322,000
1,195,000

1,000
7,000

11,113,000*-
750,000 '.

11,863,000

4,026,967,000
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(OllX—Continued.

Acreage^ production, value, prices, and exports of corn in the United Slates, 18^9-1911.
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CORN—Continued.

Acreage, production, /arm value, and dUtribation of corn in the United Stutfa, by Statst,
1911-1909.

state
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CORN—Continued.

523

Aacage, produclion, farm value, and distribution of com in the United States, by States^
1911-1909—Coniiuuvil.

State tiiui Division.



'r2\ VHAHUOOK OF THE DEPARTMENT OF ACiRICULTURE.

('ORN—Continued.

Average yield per acre, and /arm price ptr bushel of corn in the United States, 1870-iyil,
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CORN—Coiifimicd.

Wholesale prins of corn per huHhcl, 1SU8-1U1 1

.

Date.

1S5W
1S«H.>

P.HH)

I'.Mtl

!<X)2

liHW
IIXM
VXV^
JlXXi

1907

1908.

January
February.

.

March
April
May
Juiie

July
August
September

.

October
November.

,

December.

.

Year.

1909.

January
February.

.

March
April
May
June
July
August
September.
October
November.
December.

.

Year .

.

1910.

January
February . .

.

March
April
May
June
July
August
September..
October
November.

.

December

Year .

.

1911.

January
February. .

.

March
April
May
June
July
August
September..
October
November.

.

December. .

.

Year..

New York.

No. 2
mixed.

Low. High

71

65

60i

66 J

68i
72i
74i
80
79
77
79
73
68^

66

66

69

68i
64i
62 i

65i
as
67
68
60
55^
52 J
51 i

52

53i
(*)

58 i

59 J

604
6<i

70

73}

76J
78JI

53i

Ct9.

jr.ft

73

69
63 .V

61^
77

69J
63 i

70
75

78
85
90i

74
71

90i

68J
73

741
80
82
83
80
79
76
72
73

83

74^
73}

68i
65
69
69
73
71

65-J

61

59
57

74

55i
(*)

61}
mi
6.5^

71i
73}
76

8U
79i
(0

8U

liultimore.

Mixed."

Low. Iligh.

Ct8.

29
34 J

3(15

AW
43"

4C..\

49}
42

45g
47

59?

59i
()2

6(;i

71}
73 .\

75i
80

67J
63i

591

64 J
67i
70i
721

78i
76|
74
72
74
64|
64}

63i

63i

67
663

62i
60i
61 i
61

62
66
58
54
52
50

50

50?
49}
481

58i
63i
67i
71}
73}

69i
66i

Ctx.

43i
43
48 J

(W

77
61

582

58
74}

6.5J
6lX
6G|
71

74^
76
80

83i

71

07J

83^

67
711
73}
79
82
81}
774
76^

74i-

68}
69
67}

82

704

69i
67

64i
64i
63

70i
70}
65J

58
53^
53}

70i

51

J

51

J

50i
57
61

63}
69

70i
73 i

79
72 J

70}

79

Cincinnati.

No, 2.

Low. High

Cts.

29

31i
32 i

38
44
40
45*

44i
42
43

55§

54i
(X)i

66i
69i
70i
71

76im
66i
63

5Ai

61

6H
66i
68i
76
74
72
69
65^
61

57
57

57

63^

61i
59
58
60

60J
62

61i
53i
49^

50i
46

46

4H
46^
46
47

53J
55
61^
65

65J
71

6.5

61

45i

as.
40
38
47

7Ii
69

54i
5SA

59i
554
71

56
604
66^

69i
76

74i
81i
82

83i
79i
66
64

83i

62.^

68i
69
76i

78
77

75i
74
72
66
63^
64

78

mi
66
631

63^
66
63

67i
67§

6H
54i
551
54

69i

49
48^

49J
56^
57
60
70

68J
71i
77i
77
70

Chicago.

No. 2.

Ivow. Iligh

CIS.

26
30

30i
3(>

431
41

42J
42

39
393

Detroit.

No. 3.«

Low. High

57 (

564

58i
65
67 J

67}

70i
77i
78
66
62

56J

Cts.

38

384

49i
67 i
88
53
.VJi

644

54|

6(>i

56J

58}
61

64
661

72}

7U
68

66^
63
59
61}
624

58}

62J
63
60

5^
56

57J
59J
58J
50J
47i
47i
45^2

45i

45i
45^
45^
46
52}

53i
59 J

62 J
6.5 i

69i
69
68

77i 45i

60

59J
66
68
82
74}
78
80
82
79

66i
62}

82

60J
65i
67i
72J
76
77

74}
70
69|
62
644
66

CIS.

28i
32
32 i

37
57
40^
42
44 J

43
43

54J
53J
61i
6.5

69

71i
72

78i
80
75
63
59

53i

60§

62i
66}
68
75

75J
73

71}
66

62J
60J
59

77

68

66i
65
61

63

60J
66}

67i
60

52i
52
50

68

47J
48
48

53}
55}
59}
67

65}
69
75
76
71

76

59

63^
63

59J
58^
58
60

62J
62
53
51

5U
46i

Adi

47
46

45J
46^

54i
55

59J
64i
66

70i
65
61

Cl.i.

39i
.38

45
70'.

70i

56i
60
59
55

69i

59J
61 i

65|

68i
75
75
79
80
83
80
72
63

83

62 i

67i
68^
75
79
77^

75i
74
74
65
64

63}

79

68}
66
63

61i
64

63J
64

67J
61

53

53§
54

68}

48
47

48

54i
56^
59

68J
67

70i
76
76
65

453 76 43i

tit. Louis.

No. 2.

Low. High

CIS.

25}
2yj

.30i

.35

40i
39

42J
41i
39i
39

54}
54}

58i
63
«)7

70i
74
76

76i
63 i
61

56}

54}

58
61

64}
66
73
71 i

67i
64

62J
59
58
58

58

63
63

59J
59
59

58J
59
59

51i
48
45
44

44

44

43i
44
45

51i
53}
61

62^
63 i
68
71

62i

Cts.

36}
.36}

43

70
69}
.55

57
.58

54
66

57i
59

04i
67

732
75

81}

79i
8U
77

66i
63

81 i

62
65

67}
74^
77

75J
74^
69
69^
63}
63
632

77

68
65
63

64i
66i
62

67i
68
59
54
504

50i

68

47

45^
474

52|
55

mi
68i
66
69
74

77
74

San Fran-
ciiico.

No. 1 white
(per HK) lbs.).

Low. High

80.85
1 . 05
l.(K)

1.10
1.30

1.17i
1 . 25
1.25

1.25

l.(i0

l.fi.5

1.6.5

1.80
1.80
1.&5

1.85

1.60 1.90

1.72J

1.90
1.85

1.80

1.80
1.75

1.72i

1.75
1.80
1.75

1.62i
1.65
1.60

1.62i
1.70
1.60

1.62i
1.40
1.40

1.40 , 1.85

1.31}
1.31}
1.31}
1.40
1.42J
1.47i
1.65
1.60
1.63}
l.r)32

1.75
1.55

77 1.31} 1.80

» No. 2 grade, 1898 to 1900. « No. 2 grade, 1898 to 1904. ' Contract. * Nominal.
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CORN—Coutiaued.

Condition of the corn crop in the United States on the Jintt of months named, 189l~19lt.

Year.



STATISTICS OF CORN AND WHKAT.

CORN -Continued.

International trad' in corn, including corn vietd, 1906-1910—Continued.

IMI'OllTS.

527

Cotiiitry

.

A'

Austriii-llimgary
IJel^itim
British South Africa.
anada

Cuba..

^.emiuirk .

.

I'^Kypt
France
(fornumy '

.

Italy

^ Mexico
^'^Netherlands.
Norway
Portugal
Russia

Spain
Sweden
Switzerland
United Kingdom.
Other countries .

.

Total.

Year
begin-
ning—

Jan.
Jan.
Jan.
Jan.
Jan.

Jan.
Jan.
Jan.
Jan.
Jan.

Jan.
Jan.
Jan.
Jan.
Jan.

Jan.
Jan.
Jan.
Jan.

1900

BuxhfU.
7, i9S,H;{9

20, 125,.W?
31.'),8:i5

12,714,2.'i7

2, 489, 087

18,8.''M,7.'')2

1,4:}8,435

14,.'i09, 103
44,883,0.'-)2

8, 666, 763

1,882,218
25,305,233

718, 270
370,611
456, 481

2,647,975
564, 946

2,887,291
97, 7.36, a')3

4,812,269

268,578,783

1907

Bunhcls.
4,002,712

23, .'iO.'i, 8.'i2

51,298
16, 187, .579

3,153,495

17,8.')5,141

19(i,.''.39

16,8.''.0,6!8

49, 293, 029
2,815,120

1,.'554, 145

29, 192, 195

1,937,926
577, 726
5.50,841

4,-5.52,178

330,588
2,867,764

106, 708, 048
3,163,038

285,345,812

1908 1909

BusTieU.
3, 106, (•.<;3

19, l.'i8,096

145,275
6,8i2,8.'{3

1,837,974

10, 445, .5.55

845,205
9, 629, 979

26, 372, 295

2, 987, 49<i

179, 157

25,261,400
809,841

2, 015, .388

355, 769

3,320,040
488, 077

2,480,164
68, 186, 271

2,909,000

187,346,478

Bushels.
4,050,645

22, 099, 848
1.55,.390

7, rm, CM
2,249,99«)

9,151,749
748, 8(i.5

11,213,413
27,8.33,917

8, 459, 986

1,167,733
22,914,269

96.5,.347
2,367,800
212,817

6,411,009
272, 284

3,143,216
78,057,-366

3,493,000

212, .532, .338

1910

Bushels.
2,494,032

25,0.35,6:10*^

69, 4(>.3

10,767,402 ^
3,002,432

7,217,422
83, 0.38

1.5,-348,323"

22, .562, 742 ^
1.5,7-56,324 ^

8,907,181 ^
21,511,620 -^

7H8, fKX)

518,042
2 72, 870

7, .526, -303 '

277, 160

3, 605, 403
73,486,852 ^
2 2,891,000

221,921,839

» Not including free ports prior to Mar. 1, 1906.

WHEAT.

Wheat area of countries named, 1907-1911

2 Year beginning Jan. 1.

Country.
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WUEAT—Coiitiuued

Wheat area of countries named, 1907-1911—Coutiuued.

Country.

KUROPE—continued

.

Belgium
Bulgaiia
Denmark
Finland
France ,

Germany ,.,...

({recce
Italy
Montenegro
Netherlands
No^^vay
Portugal
Roumania

It ussia:

R usaia proper
Poland
Northern Caucasia

Total Russia (Europ«;an)

Servia
Spain
Sweden
Swit«>rland
Turkey ( Kuropean)

United Kingdom:
Great Britain

—

England
Scotland
Wales

Ireland

Total United Kingdom

ASIA.

British India, including such native States
as report
Cyprus

Japanese Empire:
Japan
Formosa

Pei-sia

R ussia:

Central Asia
Siberia
Transcaucasia

Total Russia (Asiatic)

Turkey ( Asiatic)

AFRICA.
Algeria
Egypt:
Tunis
Union of South Africa

AUSTRALASIA.
Australia:

Queensland
New South Wales
Victoria
South Austi'alia

Western Australia
Tasmania

Total Australia
New Zealand

Total Australasia

1907

Acres.
a'j2, 500

2,414,700
100,100
(•)

16,253,200
4,31(1,400

(•)

12,923,200

(0
134,500
12,400

(0
4,23r;, 100

45,574,000
1,245,700
8,124,900

54.944,600

1908

Acres.
377,600

2,422,700

;;^

16, 220, tiOO

4,65<),90O

(»)

12,621,100
(')

139,000
(')

(')

4,452,000

46,607,700
1,218,700
7,958,600

55,785,000

908,400
9,137,700
216,900
(')

(0

1.537,200
48,300
39.900
38,200

931.300
9,283,000
224,900
(»)

(')

1,548,700
43,400
34.600
36,700

1,663,600 1.663.400

29.212,500
(»)

22,824,500

0)

1.088,200
(')

(0

2,016,200
3,868,300

8,100

1.101,800

0)
(•)

2.155,200
4.470.700

7,800

5.892,600 6.633,700

0) 0)

1900

Acres.
3>if>,8(J0

2,570,200
(')

0)
16,299,300
4,625,400

(')

11,635,900
(')

126,700
(')

(•)

4.173,000

1910

Acres.
(')

2,6y<j,200

16,19H,;«J0

4,H«<),900

ll,7o8J00
C)^
1.35,300

(')

(0
4.814,000

47.406,400
1,227.200
8,376.800

57,010,400 62,620,900

(»)

9,347.200
228,(300

(')

(')

(»)

9.413,200
332,400
0)

1.0t)1.200

• 1911

Acres.

I15.9()3,900

4,878,200
(')

11,741,200
(')

140,700
(•)

1,211,200
4,7(;9,4(XJ

(')

9,705,800
241,000
(»)

(')

1,734,200
49,700
39.600
43,600

1,716,600
52.800
39, 400
47,600

1.867.100 1.856.400

1,804,000
(i.3.500

38.500
45.100

1.951,100

26.149.300
(')

28.017,500

(0
29.554.500

(0

1,106,200
(»)

(')

3,322,200
5.073.100

9,000

8. 404. 300

(')

3.2.57.400

1.264.600
1.099,600

(')

3. .597. 000
1.212.600
1,084,800

(0

2.814.200
1.296,700

956, 300

(0

114.600
1.866.200
2.031.900
1.686.400
250.300
32.800

5,982.200
212,100

6,194.300

82,500
1,390.200
1,847.100
1,730,500
279.600
30.800

5,360,700
193,000

5.553,700

80.900
1 . 394, 100
1,779,900
1.693,500
285.000
29,100

5,262.500
252. 400

5,514.900

1.165.200
(»)

0)

(»)

0)
(0

8,442.000 0)

(') (')

3.426.500
1 , 299. 300
i.ir^TJoo

(')

117.200
1.990.200
2.097.200
1.895,700
448.900
37.100

6,586.300
311,000

6,897,300

3,564,400
(')

(')

(»)

106,700
2.128.800
2,398.100
2.104,700

581.900
52.200

7,372,400
216,000

7,588,400

1 No ofiQcial statistics of area. 1
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WHEAT—Contii.u.Ml.

Wheat crop of vounlrua naiivd, JU()7 I'Jll.

1 uuiitry.

NOHTII AMKHICA.

United States

.

Canadii*
New IJmnswick.
Ontario
Muuitobiv
yaskiitchewan...
Alberta
Other

10U7

liiiahcls.

tKJ4,().S7,0()0

Total Canada.

Mexico

Total

SOUTH AMERICA.

Argentina

.

Chile
Uruguaj' .

.

Total.

EUROPi:.

Austria-Hungary:
Austria
Hungary proper
Croat ia-Siavon la

Bosnia-Herzegovina

.

Total Austria-Hungary

Belgium
Bulgaria
Denmark
Finland
France
Germany
Greece
Italy
Montenegro..
Netherlands.
Norway
Portugal
Roumania. ..

411,0(K)

1S.()19,0(K)

39, OSS, 000
27.6!)2.(K)0

4, lot, 000
2,6S7,0(K)

iyOH

604,002,000

H49,()00

IS.O.'iTjOOO

.•)0,2()9,0(K)

34,742,000
0,842,000
2,175,000

92,691,000 112,434,000

10,000,000

730,778,000

1.55,991,000
15,770,000
6,867,000

178,634,000

52.369,000
120,.509. 000
10,170.000
2,169.000

185,217,000

15,835,000
23,545,000
4,343,000

140,000
376,999,000
127,843,000
8,000,000

177,543,000
200,000

5..325. 000
290,000

7.000.000
42,2.57,000

Russia:
Russia proper
Poland
Northern Caucasia.

340, 416, 000
18,173.000
79,184,000

Total Russia (European) . . \ 437, 773, 000

Pervia
Spain
Sweden
Switzerland
Turkey (Europenn).

8,375,000
100.331.000
6.279,000
4,000.000

18.000.000

United Kingdom:
i

Great Britain-
England. i .53,855,000
Scotland ]. 9.53 , 000
Wales

,
1 . 1.38. 000

Ireland
I 1 , 367, 000

Total United Kingdom.. 5.8.313,000

Total 1.607,608,000

10,000,000

787,a36,000

192,487,000
18,967,000
7,430,000

218,884,000

62,129,000
1.52.205,000
13,220,000
3,023,000

230,577.000

1909 1910

BuHhrls.
083,350,000

BrmhelH.
0.35,121,000

395, OfK)

lt),262,0(M)

.52,7(K),(K)<)

85,197,0(X)

9,579,000
2,605,0(K)

371, (KK)

17.805,fyK)

41, 1.59. (KK)

81, 1.39, (KX)

6..593,0(X)

166,744,000 149,990,000

10.000,000 11,976,000

860,094,000 797,087,000

1.56,162,000
17,743,0(JO

8,595,000

182.500,000

131,010,000
19,743,000
7,750,000

1.58, .503, 000

.58,468,000
113,3.52,000
11,602,000
2,594,(300

186,076.000

13,393,000
36,496,000
4,318,000

111.000
317,765,000
138.442,000

8,000,000
152.236,000

200,000
5,121,000

3.33.000

8,000,000
54.813,000

383,016,000
21,182,000
84,964,000

489.162,000

11,495,000
119,970,000

6,7.56,000

3,.527, 000
20,000,000

.51,371,000

1,85?, 000
966,000

1,438,000

55,629,000

1,676.344,000

14,603,000
32,071,f)00

3,829,000
134,000

356.193,000
138,000,000
7,000.000

189,959,000
200.000

4.1.58.000

313,000
8,000,000

56,751,(X)0

.57,589,000
169,700,000
11,4.34.000

2,671,000

241.394.000

12,44«>,000

42,247,000
4,-547,000

125,000
2.57,667.000

14],884,0(X]
7.000,0(X)

1,53.108,000
2fX).000

4.jri,000
294,000

9,000,000
110,761,000

.586,819.000

21,194,000
103,465,000

711,478,000

13,962,000
144,105,000

6,978,000
3,568,000
20,000,000

699,413,000

1911

Jiushe!«.

621,398,000

270, (XXJ

19, 2.52, (XX)

60,275,0(X)
97,665,(KX)

36, 143. (XX)

2,246,0(X)

215,851,000

12,000,000

849,189,000

145,98],0rX)

18,0(X),000

6,009,000

169,990,000

58,880,000
175,030,000
15,210,000
2,941,000

252,061,000

14,616,(X)0

48,000,000
4,469,000

125,000
315,444,000
149, 411, (XX)

8,000.000
192,.395, 000

200,000
5,648.000

271.000
11,850,000
90,886,000

447,016.000

12,0(X),000

137,448,000
7.450,000
2, 756.000

19.4ti2.000

60,121,000
2.111,000
1,147,000
1,.809,000

53,404.000
2. 020, OCX)

1.122.000
1.716,000

13,IXX).000

148,495,000
7.945,000
3.524.000
20,000,000

00.729.000
2,786,000
1,118.000
1,656.000

65,188,000
I

5S..322. 000
|

66.2S9,000

1,962,-566,000 1,921,958,000 1,799,645,000

20139°— YMK 1011 34
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WHEAT—Continued.

yVheat crop of countries named, 1907-1911—Continued.

(.'ountry.
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W 1 1 MAT Colli iiuKMl.

Acreage, production, value, prices, and exports of wheat m the United States, 1849-1911.

YiKir.

moK
18S9K

1866..
1867..
1868 . .

1809. .

.

1869 1 .

,

1870..

1871 .

.

1872..
1873 . .

1874..
1875..

1876 .

.

1877..
1878..
1879..
1879 K
1880..

1881..
1SS2 . .

1883..
1884..
1885..

1886..
1887..
1888..
1889..
1889 K
1890..

1891 .

.

1892 .

.

1893..
1894..
1895..

1896..
1897 . .

1898..
1899..
1809 1

.

1900..

1901..
19a2..
1903..
1904..
1905..

1906..
1907..
1908..
1909..
1909 >

.

1910 a.

19118.

ArrcuRO
luirvoslod.

Acres.

15,424.000
18,322.000
18.460,0(K)

19,181,000

18,993,000

19,944,000
20,858,000
22,172.000
24,967,000
-6,382,000

27,627.000
26,278,000
32.109.000
32,546,000
35,430,000
37,987,0*

37.709,000
37,067,000
36,456,000
39,476,000
34,189,000

36,806,000
37,642.000
37,336,000
38,124,000
83,680,000
36,087,000

39,917,000
38,554,000
34,629,000
34,882,000
34,047,000

34,619,000
39.465,000
44,055,000
44,593,000
62,589,000
42,496,000

49,896,000
46,202,000
49.465,000
44,075,000
47,854,000

47.306,000
45,211,000
47,557,000
46.723.000
U,i61,000
45.681.000
49,543,000

Avor-

yield
per
acre.

Bu,sh.

9.9
11.6
12.1

13.0

12.4

11.6
12.0
12.7
12.3
11.1

10.5
13.9
13.1
13.8
13.9
13.1

10.2
13.6
11.6
13.0
10.4

12.4
12.1
11.1
12.9

I'nxluclion.

ii.'i'
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Acreage, production, andfarm value Deteinher t of uinter and spriny wheat, by States, in

1911, and United States totals, 1890 to 1910.
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Condition of the wheat crop in the United States on the first oj months named, 1888-1912.



STATISTICS OF WHEAT.

WIIKAT ("onliiiiKMl.

Average yield per nere andfarm priee jur hu.slitl of ti heat in (lie United States.
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State and Division.

Maine ,

Vermont
New York
New Jersey. .

.

Pennsylvania.

North Atlantic.

Delaware
Marylan'l
Virginia
West \'irKinia.

.

North Carolina.
South Carolina.
Georgia

South Atlantic.

Ohio
Indiana...
Illinois

Michigan..
Wisconsin.

N. C. E. Miss. R.

Minnesota
lo-va
Missouri
North Dakota.
South Dakota.
Nebraska
Kansas

N. C. W. Miss. R.

Kentucky..
Tennessee.

.

Alabama. .

.

Mississippi.
Texas
Oklahoma.
Arkansas...

South Central 9.

Yield per acre.

KVyoar nverapcs.

1870-

1879

Bu.
14.0
IG. G
14.8
14.3
13.8

14.2

12.

11.

8.5
10.7
7.4
G.9
7.5

ISSO-
1889

Ru.
13. G

1G.9
14.7
12.8
12. G

13.3

11.

G

12.2
8.0
10.0
6.0
5.7
G.O

9.0 8.3

'14.0

13.0
13.0
14.7
13.1

13.5

14.3
11.0
12.2

12.5
14.3

12.6

10.4
7.8
7.8
9.0
13.8

9.4

Montana '. .

Wyoming 1. ..

Colorado |i 19.4
New Mexico I

Arizona
Utah '

Nevada 21. i

Idaho .1.
Washingtou,
Oregon
California

Far Western

United States...

18
13.3

14.1

13.5
13.1
13.1
15.3
12.0

IHllO-

1899

Bu
IS. 3
20. G

17.2
15.0
15.3

15.7

14.0
15.1
9.9
11.0
7.0
6.7
7.3

10.2

HMK>-
1909

Bu.
24.0
21.9
17.4
16. 8
16

16.7

16.0
16.0
10.6
11.2
8.2
8.1
8.3

1910

Bu.
29.:

29.3
23.7
18

17

19.1

11.2

14
13.3
12.8
14.7
14.2

13.4

12.6
10
11.8

13.0

11.0
13.8

11.9

9.4
6.6
6.0

7.5

8.0

17.5
17.4
19.4
13.6
13.8
17.2
17.5
17.0
16.9
16.4
12.5

14.1

12.3 12.0

13. 5

14.4
14.3
11.4

fl3.

1

110.7

12.1
12.3

12.7

11.6
9.4
8.1
8.5
11.6
13.8
8.9

10.8

24.3
21.5
20.4
17.5
18.5
20.

20.9
21.8
19.4
17.8
12.3

15.5

13.2

14.9
14.2
15.5
14.5
16.6

14.9

13.0
14.6
13.4
12.1
12.1
17.5
14.0

13.5

11.5
9.G
9.6
10.0
10.8
12.8
9.5

11.3

26.3
24.5
2.5.1

21.2
23.1
24.7
28.0
24.2
23.1
19.5
12. G

17.0
17.4
12.8
12

11.4
11.0
10.5

13.5

16.2
15.6
15.0
18.0
19.3

15.9

16.0
21.0
13.8
5.0
12.8
16.2
14.1

11.7

12.8
11.

12.0
14.0
15.0
16.3
13.9

14.4

22.0
25.0
22.3
20.0
22.3
22.1
26.5
22.6
16.9
22.1
18.0

19.1

14.1

19.5

1.3.9

1911

Bu
21.0
27.8
19.5
17.4
13.5

! arm price per bushel.

10-year averages for

Dec. 1.

1870-

1879

Cts.

152
139

1880-

1889

CtK
128
117

126 102
131 104
123 99

125.1101.4

128
125
115
111

119
163
136

100
98
97
94

106
119
115

12. 6 121. 9101.0

16.0
14.7
16.0
18.0
15.9

15.9

10.1
16.4
15.7
8.0
4.0
13.4
10.7

9.7

12.7
11.5
11.5
12.0
9.4
8.0
10.5

10.2

28.7
26.0
18.9
22.9
29.6
22.3
28.3
30.7
22.7
21.0
18.0

23.1

12.5

108
100
92

1091

87

98.6

}..;

87.2

67,

86

1890-

1899

Cts
96
91

82
82
77

79.0

80.0

1900-

cts
100
98

90
89

8

88.0

86
86
90
92

101

114

110

69.3

77.81 72.3 58.2

98 89
101! 91

124i 112
140 114
126 95

113 99

104.7 92.6

1 102

154

89
118

112.2

99.4

81.2

83.5

(1.5

66.0

65.4

93.0

83.1

72.3

90
102
94
89
73
85

Dec.
1.

1910,

Cts.

102
103
9f)

98
92

93.3

90
92
97
102
110
126
130

Quarterly, 1911.

Mar. June
1. 1

Cts.

118
99
88
91

90

Cts
115

89.6 90.0

89|

91i

97i

100 100

108i 104
117i 112
120 123

100.2100.5 98.9

92

87.6

93
98

113
116
98
8
94

82.9 92.1

73

80
75
88
106
75
93
69
69
72
84

74.2

77.0

8C
95
82
100
120
84
109
72

78
84
94

86
85
87'

84'

89

85.8 85.5

80
87,

85
84
74
81

Sept.] Dec,
1. 1.

Cts. Cts.

107| 110
102, 99
87

1

95
91i 96
86, 92

86. 5 93.

1

89
8G,

92

90
91
96

99, 102
lOO' 102
11.Or 123

115| 114

%.0 97.7

84i

82
81

80
90,

91
89
89
88
90

82.3 89.4

92
82;

79;

90|

89
79
81

92
88
88
89
91
87
91

83.6 84.2 86.1 89.5

90, 90
98, 9
110 112
115 89
96| 101

87
89

92.

82

98
77

113
89
75
97
65
70
78

82.2 77.2

88.3 85.4

87

83
89|

92
96

104! 120
100. 100
96 100
87| 92
82l 90

93.5 89.5 94.7

82
93
82
110
91
73

117
72
77
81

93

80
96
80
112
95
6
100
64

69
74

83

81.5 74.9

86.3 84.8

94
84
100
95
70
95
66
71

75
88

74.5

87.4

» The Territories.
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Annuji fiinn. price of alunl per bushel, on the JirsL oj tarh month, J'.Hd lun
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Montli.

Janiinry
Kebiimry .

.

Murcli
April
May
June
July
August
Scptombor.
Oi'lobor
Novoiubor.
December.

.

UniUMl
States.

Cts.

8S. (1

85».S

M. 4

83.8
8-1.

8(i. ;{

84.3
82. 7

84.8
88.4
91.5
87.4

1011 1910

Cts.

Xm.A
10'}.

1 ().'). 1

104.5
i^.l. 9
97. C.

95. 3

98.9
95. 8
93.7
90.5
89.4

North
Atluntio
States.

1911

Ch.
91.5
91.0
89. (•)

88.0
87.4
90.

88.0
8t).0

80. 5
88.8
91.0
93.1

1910

CIS.

113.1

115.8
117.0
117.2
110.4
105.0
102.9
102.3
100.0
99.1
97.0
93.4

South
Atlantic
.States.

1911 1910

Cts.

101.1

102.8
1(H). 5

97.5
97.8
98.9
95.3
93.4
90.0
98.1
100.7

97.7

Cts.

120.9
121.9
122. 8
121.2
115.3
113.3
108.8
100. (i

100. 1

105.7
104.3
102.9

N. Cen.
Hfiites cast
of Miss. U.

1911

Cts.

89.

91.0
K5.8
83.5
83.

3

8.5. 5
82. 3
78.0
82. 3

87.1
91.8
89.4

1910

CIS.

112.8
114.8
114.0
110.7
103.4
101.1
97.0
98.2
95.1
92.8
90.4
88.4

N. Cen.
Stat<>s west
of Miss. K.

1911

Cts.

87.3
89.1
8.3.

82.

8.3.7

84.2
82.9
82.1

80.1
90.7
94.3
89.5

1910

CIS.

98.5
10(J.4

100.1

1(KJ.3

97.1
94.5
94.4
100.5
95.

94.2
89.4
88.2

South
Central
Stales.

1911

Ct8.

95.0
90.

92. 7
92. 7
91.2
93.5
87.0
84.7
89. 5

91.0
95.9
94.7

1910

Cts.

112.2
112.5
113.8
113.3
109.3
107. 5

97.1
100.0
9<i. 4

90. 1

94.5
93. 4

l"ar West-
ern States.

1911 I 1910

Cts.

79.8
79. 2
77.2
70.0
77.8
81.5
82.8
82.2
74.9
70.0
75.

5

74.5

Cut.

100.0
UK). 2
101.2
101.1
94.4
94.0
88.9
90.1
91.9
80.0
80.0
83.6

International trade in wheats 1906-1910}

EXPORTS.

Country.

Argentina
Australia
Austria-Hungary.
Belgium.'
British ludia
Bulgaria
Canac^a
Chile
Germany 3

Nelherlfinds
Roiunaqia
Russia
Servia
.United States
Other countries..

Total

.

Year
begin-
ning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1906

Bushels.
82,599,397
30, 202, 335

1,118,588
16,051,913
26. 488, 483
9,856,687
38,135,023

8,005
7,365,175

33, 126, 858
63,485,127
132,4^638
3,305.644
62,850.984
6,0.38,597

513.16.3,514

190?

Bushels.
98,502,584
28, 784, 130

683,014
17.852,194
.37,515,771

8,845,502
37,503,057
1,297,705
3,520,703
44,717.615
42,307,592
•85,270,647

1,992,514
91,383,648
10.(;00,009

510,776,805

1908 1909

Bushels.
1.33,610,896

15,027,388
14, 720

24, 178. 475
4,289,344
7,818.3.38

52,502.903
4,946,857
9. .594. 177

29,914,090
20,247,400
54,050,450
3,319,520
92,779.509
6,042.808

464,336,899

Bushels.
92, .377, 5 17

31.549,498
10, 872

22.844,944
.34,712,087
5,912.021
49,428,195
4.015,-335

7.708,178
47, 409, 644
31,514.810
189,272,459
5.290,155

48, 489. 674
11,267,187

581,869,176

1910

Bushels.
09, 209, 449
47,701.895

28.476
22,897.924
40, 480, 707
«8,(i88,073

40,425,872
2,240,921

10. 339. 162
5S,.300. 147

< 31,514,810
2 225,440,173

< 5,290, 155
24. 2.57,.392

2 11,723.744

604, 610, 900

IMPORTS.

Austria-Hungary.
Belgium
Brazil
Demnark
France
Germany 3

Greece
Italy
Japan
Netherlands
Portug^
Spain-.
Sweden
Switzerland
United Kingdom.
Other cotmtries.

.

Total.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1,210,790
67.928,108
8,511,259
4, KiS, 334
11,288,4.33

73.784,303
7. 420, 048

50,473.571
789, 540

44,.500, 710
3,853.239
19,312,985
7,8.38,974

lo; 190, 009
172.808.5ti5
20,373.515

510.476,503

87,5:55

07,409,-371

9,070,298
2,820.299
13,131,2.50

90,200,107
7, 454. 387

34,281,799
2,008,998

53,704,405
9t)2, 407

4,290,074
5,650,901
17.211,359

180,443,017
17,5-37,940

506, 3.30, 813

290, -334

07,032,575
9,551.4-30

3,593,773
2.752.415
70,814.333
0,038.757

29,020,788
1,319,524

40. 159, 483
4.004,041
2,902,239
7,599,8M
12.140.012

168,629.04«>

13,722,243

446. 770. 880

26. 976. 334
70.921.64(i

9,527,()92

3,490,82(1
5,248,5.39

89,400,124
6. 4"J0. 1-39

48,955,825
778,-524

59,724.417
3,898,434
3.529. S73
7,070.799
14,099.277

182.219.770
15,000,129

547, 9.38, .348

10,445,042
75,219,-303
< 9, 527, 692
2,823,854

23,-324.084
80,110,905
7, 659. 086

45,259.900
1,818,229

71.027,Or.O
3,024,080
5,932.747
O.SIO, US
14.6(il,145

195.9<i5,190
2 14,00<i.062

573,681.187

- See "General note," p. 626.
2 Preliminary.

3 Not including free ports prior to March 1, 1900.
* Year preceding.
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i:x POUTS.

Country.

Ari;entiaa
Aiisiruliii

Ausiria-Uungary.
Belgium
Bnlish India
Bulgaria
Canada
Chile
France.
(jemiany*
Italy
Netherlands
Roumania
R ussiu
Servia
I'nited Kingdom.
I'nited States
Other countries.

.

Total.

Year
begin-
ning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

l9(Ki

Banel8.

l,45U,y7y
1,702,801

668, 449
439,659
417,9*4
201,974

1,516,170
50,008

344,99<1

663,437
355, 934
110,985
745, 296

1,131,591
86,885

599, 560
14,324,100

282, 193

25,143,001

19<J7

Barrels.
1,434,118
1,(>67,722

658, 555
442 303
476, 995
293,509

1,858,483
42, 207

299, 247
987,604
510, 5.38

159,970
55(), 898
744, 832
33, 570

692, 366

15, 276, 50<i

5()0, 528

26,695,951

1908

Barrels.
1,276,656
1,191,8<)1

413,076
529,660
350,407
287,042

1,747,163
25, 446

365, 496
1,702,862

499, 259
145,451
172,470
597,477
62, 998

988, 326
13,013,025

802,922

24,171,597

1909

Barrels.
1,310,241
1,326,216

163,111
583,822
365,

8
'jl

3-18, 572
2,541,819

72, 073
493,116

l,85,'j,560

472, 266
292, 223
212,673

1,062,040
53,027

780, 172

9,687,993
1,745,518

23,366,323

1910

Barrels.

1,298, KH
1,428,019

145,777
718, 100
448, 576

2 581, 3< 10

3, 189, 208
128,593
283,272

2,137,285
6<J0, 894
267,489

< 212.673
2 1,139,764

* 53,027
722,449

8, 370, 201
2 1,971,464

23, 7a), 255

IMPORTS.

Belgium. .'

Brazil
China
Cuba
Denmark

.

E^ypt....
Finland..

.

France
Germany s

Greece
Italy
Jap I

Netherlands
Newfoundland.
Norway
Philippine Islands. .

.

Spain
Sweden
Trinidad and Tobago.
United Kingdom
Other countries

Total.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
July
Jan.
Jan.
Jan.
Jan.
Apr.
Jan.

55, 601

1,731,596
1,214,069
735,950
328,972

1,684,257
879,955
98, 572
242,116
110,867
15,043

1,082,071
2,260,321

411,781
472,995
2:^,301
161,765
83,949
227,838

8,024,846
4,056,874

24,111,339

48, 735
1,915,018
3,002,982

861,8t'.5

384, 268
1,582,387
963,974
197, 245
221,301
60,923
18,605

838,641
1,908,957

366, 237
564,617
266, (544

695
125,421
226, 291

7, 565, 526
4,415,503

25,535,8:^5

31,735
l,(i99,315

1,194,514
780, 514
441,515

1,919,766
1,022,029

81,824
190,882
24,953
18,021

352,537
2, 200, 426

340, 876
632,712
231,305

172
120, 137
230, 994

7,358,072
5,293,688

24,165,987

23,211
1,645,630

405,971
807, 220
515,921

1,916,444
964,691
49,118
141,292
12,711
11,864

172,165
2,085,637

410, 526
548,686
296,560

630
70,646

220, 039
6, 282, 145
4,950,415

21,531,522

29, 365
« 1,645,630

503,973
852, 876
549, 230

1,367,797
999,454
140, 729
106,857
9,379
13,826
203,337

2, 204, 100
* 410, 526
547,309
349, 929

8<".7

88,870
222, 378

5,614,907
2 4,652,378

20,573,717

1 See "General note," p. 626,
8 Preliminary.

3 Not including free ports prior to Mar. 1 , 1906.

<Year preceding.
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CounLry

Ari;oiilina

Aiislr.vll:»

Ausiria-lliinKury.
UolKiiini
Hriiish Inilu
Dul^iiria. r%

Caniiilii

Chile
France
Ciermiuiy3
lUvlv
Nelueriands
Roiimauia
RussL\
Servia
United Kingdom.
United States
Other countries..

Total.

Year bo-

Klnnlng -

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

l'.M)tl

Bushels.

•),(),si,(;(»s

IS, ();;(!, ;{7'.>

•js, ;{(,'.», Ill

II, (a'), 570
44,<).'')7,7S.S

Zi:i, 101

i,(«y, i(>4

10,350,041
1,()1(),547

33,020,290
G0,8;W,959
137, .502, 798

3, 750, ()2G

2, 792, 173

127,309,4:54

7,112,787

020,307,018

liK)7

Bushels.
104,950,115
30,2.Vs,«79

3,0'«),512
19,H42,.55H

39,002,249
10,100,292
45,800,231
1,487,097
1,394,403
7,904,981
2,.309,9<0

45, 437, 480

44,813,0.33

88, 022, .391

2, 143, .579

3,0(K), 114

100, 127, 925

12,517,571

630,908,586

1908

Bushels.
1.39,.3.55, 848

20, 390, 7<)2

1,873, .502

20, .50 1,945
5,8(Mi, 175

9,110,027
00,305,1.37

5, 001,.31)4

1,803, .508

17,2.57,0.50

2,271,395
30,5(i8,020

27, 023, .521

50,7.39,102
3,(K)3,017

5,020,970
151,3.38,121

8,&32,943

573,109,085

1909

Bushels.
9.S,273,<J01

.37,517,470
744, K72

25,472,143
30,3.5K,417

7,481,195
00,8(i0,515

4, .339, 003
2,89(i,2.35

10,0.58,198

2,141,070
48,784,048
32,471,8.38
194,051,0.39

.5, .5.34, 777
3,9.50,000

92, 08.5, 042
17,989,041

687,017,630

1910

Bushels.
75,0.50,917

54, 187,9.S1

«H4r472
'i^r, 129,374

42, 4!«), 299
2 11,.30 4, 193

(iO, 777, .308

2, 825, .589

1,324,214
19,950,944
2,998,801

.W, .00.5,847

< 32, 471, 8^58

2 2ati,5<i9, 111
< 6, .534, 777

4,448,078
01,923,290

2 19,323,949

711,514,048

IMPORTS.

Austria-Hungary
Belgium
Brazil
China
Cuba
Denmark
Ep'pt
Fmland
France
Germany 3

Greece
Italy
Japan
Netherlands
Newfoundland
Norway
Philippine Islands. .

.

Portugal
Spain
Sweden
Swit zerland
Trinidad and Tobago.
United Kingdom
Other countries

Total.

Jan.
Jan.
Jan,
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Apr.
Jan.

1,255,868
68, 178, 372
16,303,441
5,463,-370

3,311,775
5,048,708
8,293,370
3,9(50,878

11,732,007
74,873,885
7,924,950
50,541,265
5, 061,.560

54, 678, 154

1,85:3,014

2, 894, .356

1,040,854
3,853,239
20,040,927
8,210,744
16,196,009
1,025,271

208,920,372
37, 103, 134

618,977,529

130,321
67,688,679
17,687,879
13,513,419
;i, 878, 392
4, .549, 505
7, 701, 728

4, ,397, 7.32

14,018,852
91,195,961
7,728,541

34, .365, 521

5,782,882
62,294,711
1,648,006
3,092,015
1,199,898
962,467

4,293,802
6,221,295
17,211,359
1,018,310

214,487,884
36,172,850

621,242,069

332,931
67, 175, .383

17, 198, .354

5,375,313
3,512,313
5,580,591
9,280,247
4,612,775
3,120,623
77,673,302
6,751,045

29,107,883
2,906f«4i--
50,061,400
1,533,942
3,675,974
1,040,872
4,604,041
2,903,013
8, 140, 497
12,140,012
1,0.39,473

201,740,370
36,017,527

555,523,822

27,102,972
71,020,096
10,93:i,(r27

1,826,870
3,632,490
5,818,470
8, 797, 443

4,348,581
5,469,570

90,a35,9.38

6,547,339
49,009,213
1,553,266

69,109,783
1,847,367
3,273,259
1,334, .520

3,898,434
3,5.31^,708

7,.388, 706

14,699,277
990, 176

210,489,422
36,105,270

644,830,197

10,616,726
7»,:i51,445

< 16, 9;«, 027
2, 207, 878
3,a37,942
S, 295, .389

6, 188, 823
4,50(J,891

23,957,364
86,867,701
^,701,892
45, .322, 177

2,7:33,245

8e^9i5,510
M, 84/, 367
a, 284, 945
1,574,680
3,024,080
d, 936, 649
7,210,063
14,061,145
1,000,701

221,2:32,272
2 33,9<J4,941

666,262,913

» " General noce," p. 526.
* Preliminary.

3 Not including free ports prior to March 1, 1906,
* Year preceding.
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WHEAT—Continued.

Wholesale pricea ofjlour per barrel^ by months, 1907-1911.
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OATS.

Oat area of countries named, 1907-1911. -f

Country.

NORTH AMERICA.

UnlUxl S(ate.M....

Can.ida:
Now Uriinswick

.

Ontario
Manitoba
Saskatchewan
-Mborta
Other

Total Canada.

Mexico. .

.

SOUTH AMEUICA.
Argentina.
iTURuay..

EUROPE.

A nstrla-Hungary:
Austria
Hungary proper
('ro;ilia-Slavonia

Bosnia-U erzegovina.

.

^
^

Total Austria-Uungary.

Belgium
Bulgaria
Denmark
Finl:ind
France
(Jermanv
Italy..."
Netherlands.
Norway
Rouinania. .

.

Russia:
•Russia proper
Poland
Northern Caucasia.

Total Russia (European).

Servia
Spain
Sweden

• United Kingdom:
Great Britain-

England..
Scotland.

.

Wales....
Ireland

Total United Kingdom.

ASIA.

Cyprus

Russia:
Central Asia
Siberia
Transcaucasia

Total Russia (Asiatic)
\

3.

AFRICA.
Algeria
Tunis
Union of South Africa

AUSTRALA.SIA,
Australia:

Queensland
New South Wales
Victoria
South Aastralia
Western Australia
Tasmania

Total Au.<'tralia.

New Zealand

Total .\ustrala<'ia

1907
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OATS—(Continued.

Oat crop of amntries named, 1907-1911.

Country.

NORTH AMEBICA.

United States

Canada:
New Brunswick
Ontario
Manitoba
Saskatchewan
Alberta
Other

1907

Bushels.
754,443,000

6,107,000
88,743,000
44,775,000
24,7H3,000
9,820,000
54,981,000

1M6 1909

Bushels. Bushels.
807,156,000 1,007,129,000

1910

Biishels.

L 186,341,000

1911

Bushels.
922,298,000

5,373,000
110,310,000
47,506,000
31,030,000
24,227,000
47,580,000

6,136,000
116,017,000
58,721,000
97,533,000
40,775,000
56,376,000

6,748,000
136,974,000
44,351,000
65,203,000
25,122,000
65,267,000

Total Canada 229,217,000

Mexico

Total.

SOUTH AMERICA.

Argentina

.

Uruguay .

.

Total

.

EUROPE.

Austria-Hungary

:

Austria
Uimgary proper
Croatia-Slavonia
Bosnia-Herzegovina.

Total Austria-Hungary

Belgium
Bulgaria
Denmark
Finlanil
Frtmce
'>nnany
Italv
Netherlands

.

Norway
Roumania. .

.

lUi&sia:

Russia proper
Poland
Northern Caucasia.

.

Total Russia (European) .

.

Sorvia..
Spain .

.

Sweden

United Kingdom:
Great Britain

—

England
Scotland
Wales

Ireland

Total United Kingdom

Total

Cyprus
ASIA.

Russia:
Central Asia .

.

Siberia
Transcaucasia.

Total Russia (Asiatic)

.

Total

17,000

983,677,000

266,026,000 375,558,000 343,665,000

6,085,000
87,846,000
61,511,000
104,08.5,000

60,524,000
49,898,000

369,949,000

17,000 17,000 V 17,000 17,000

1,073,199,000 1,382,704,000 1,530,023,000 1,292,264,000

12,257,000
121,000

12,378,000

170,605,000
79,484,000
4,174,000
2,575,000

256,838,000

45,937,000
7,416,000
42,529,000
20,043,000

3ai,S89,000
630,324,000
30,000,000
20,933,000
6,946,000
17,842,000

33,949,000
239,000

34,188,000

144,069,000
70,108,000
4,253,000
3,572,000

222,062,000

43,058,000
11,252,000
40,437,000
18,321,000

285,837,000
530,131,000
30,000,000
19,683,000
11,315,000
17,212,000

31,984,000
462,000

36,483,000
. 400,000

32,446,000 36,883,000

171,940,000
92,270,000
5,007,000
4,575,000

142,139,000
70,701,000
5,445,000
5,322,000

274,392,000 223,607,000

729,813,000
72,574,000
19,697,000

822,084,000

2,984.000
16,998,000
64,597,000

94,606,000
36,193,000
7, 82*), 000

50,850,000

189,478,000

2,479,438,000

331,000

18,049,000
67,114,000

13,000

85,176,000

85,507,000

743,523,000
66,135,000
24,800,000

834,518,000

3,057,000
28,114,000
72,773,000

82,470,000
37,920,000
7,133,000

54,032,000

181,555,000

2,349,325,000

382,000

17,371,000
89,500,000

27,000

106,898,000

107,280,000

43,231,000
9,356,000
42,170,000
19,759,000

331,183,000
628,718,000
43,402,000
19,361,000
8,804,000

25,945,000

35,000,000
10,789,000
40,596,000
18,000,000

2S, 574, 000
20,357,000
10,488,000
29,647,000

47,192,000
590,000

47,782,000

156,384,000
90,151,000
5,554.000
5,405,000

257,494,000

40,000,000
11,000,000
49,830,000
18,000,000
305,370,000
530,764,000
40,973,000
18,515,000
8,593,000

26,222,000

960,498,000
73,758,000
33,428,000

1,067,684,000 966,248,000

3,445,000
34.307,000
69, 292, 000

80,573,000
39,097,000
7,233,000

57,407,000

1^,370,000

2,805,419,000

385,000

15,633,000
62,033,000

37,000

77,703,000

78,088,000

2,205,000
29,018,000
75, 238, 000

80,225,000
37,425,000
8,018,000

65,770,000

191,438,000

2,516,268,000

525,000

79,743,000

80,268,000

792,902,000

2. 590. 000
33,858,000
63, 462, COO

74,119,000
36,750,000
7,087,000

59,207,000

177,103,000

2,3761,736,000

480,000

65,454,000

65,934,000



STATISTICS OF OATS.

OATS—Com imic.l.

Oat crop of couiilries named, 1907 1911—Continued.

543

Country.
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OATS—Coutiiiued.

Acreage production, value, prices, exports, etc., of oats in the United States, 1849-1911.



STATISTICS OF OATS. 545

OATS

—

('oiiiiiiiK-d.

Acreage, production, vnlue, oml dlsfrihution of oats in Ihe United States, hi/ Shilrs,

/9Ji-jfm.



546 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

OATS—Continued.

Average yield per acre and/arm price per bushel in the United States.
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OATS—Contiimc.l.

Wholesale prias of outs jxr 1/u.slir/, /.s'.'AV /.'///.
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OATS—Continued

Averayejarm price of oata per bunhel on the Jirst of each month, I'JlO-l'Jll.

Month.

January...
Ft'boiary

.

March
April
May
June
July
Aujju-st...
Sepunuber
October. .

.

November
Deeeuiber.

United
States.

1911 1910

Cut.

33.2
33.1
32.8
32.3
33.2
34.7
37.5
40.2
40.4
42.5
43.8
45.0

42.8
45.0
46.0
45.0
43.3
43.0
42.1
41.7
38.4
36.2
34.9
34.1

North
Atlantic
States.

1911

as.
41.5
41.3
40.4
40.8
41.7
43.1
44.9
48.7
47.6
48.5
48.8
51.1

South
Atlantic
States.

N. ("en.

States eawt
of Uitia. It.

1910
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HAKLEY—rontimwd.

Barley una of countries named, VJ()7-tUll—('ontimicl,

Country.
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HARLEY—Contiiuied.

Barley crop of courUriea named, /i^6»7-iS>i/—(Jontiuuecl.

Country.



STATlS'l'ICS or r.AHLKY.

HAIU.KY—(Vmtimic.l.

Average yield of barh
II

in. countries nanitd, hnahrh jxr (irrc, IH'JO I'.ill

.

551

United
Fr!Uic(«.*

]
King-
dom.'

Average (1902-1911)

' 13ushols of 48 pounds. * Winchester bushels.

Acreage, production, value, prices, exports, etc., of barley in the United States, 184^^-1911

.
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IJAKLEY—Continued.

Acreage, production, value, prices, exports, etc., of burLy in the United States, 1849-1911-
Continueil.
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BARLEY—(•(nliimcd.

Condition of the barley crop in the United States on the first of months named, 1890-1911

Aii-\k\\x.

1890...
1891...
1892. .

.

1893...
1894. .

.

1895. .

.

189G. .

.

1897...
1898. .

.

1899...
1900...
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IJARLEY—(Continued.

Average farm price of barley per bushel on the firat of each month, 1910-11.

Montb.
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BARLEY—Contimic.l

Wholoiale prices of hurley per bushel, IS!fS I'Jll C'onlinuofl.
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KVE—ContiniuHi.

Hye area nf countries named, 1 U07 - 19 1J— i'oniinned.

Cuuutry.

EURoi'E -continued.

Denmark
Finland
France
»4Jerinany.

.

Italy
Netherlands.
Norway
Roumania.

.

Russiu:
Kii^sia proper.
I'ola-id

Northern Caucasia.

\ Total Russia (Europear),

Sorvia
S}»ain
Sweden
United Kingdom

.

Russia:
Central Asia.

.

Siberia
Transcaucasia.

Total Russia (Asiatic)

AUSTRALASIA.
Australia:

t-iueenslaad
New South Wales
Victoria
South Australia
Western Australia
Tasmania

New Zealand

Total Australasia.

1907 1908

Acres.
ti«2,000

(')

3,004.300
14,9;U,500

(')

544,000
37.100

302, 400

Acfts.
(')

0)
3,074,800
5, 122, OOO

(')

548,800
(')

363,400

65.081,900
6,238,000

683.200

71.603.100

109.800
2.228,100
1,005,9(X)

70.100

05, 200
>, 609, 100

1,200

2,675,500

100
6, 700
1.600

600
700

1.300

11,000

ta, 009, 500

5, 130, 100
553.300

68. 692, 900

117,800
2,246,800

999,500
60.800

54,200
2, 265, 400

1.100

1909

Acred.
(')

0)
3,031.900

15, 149,:M)0

300, 700
55.3,400

(')

3.37,500

63, 800, 5fK)

6.204,400
585,500

1910

Acrei.
(')

(')

>, 901. 200

"iHotj^w
548,600
(')

4-29.600

69, 590. 400

113,7(JO

2,058.000
998.:i00

63.000

189,500
?, 201, 600

1,600

2.320,700 I 2.392,700

100
5,300
1,400

100
4,700
2,000

600
700

3,000

600
700

3.500

11,100 11,600

i 68,817, 000

102.000
2, 020. 700

997,500
56.900

2,232.400

1911

200
5.400
2, 400
I'.oOO

1>100

'(')'
1>100

1 No ofRcial statistics of area.

Rye crop of countries named, 1907-1911.

Aerea.

^'>

(')

2,923.7(X)

.
It, I. U*\

3(r2.-200

655, 01JJ
(')

325. 700

(')

1,987,400
992,300
55.400

(')

100

4,200

)

1.000
800

1,300
4,400

Country.
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IIVK (iiiif iinK'd.

Rye crop <»/ couiilru's iKunrJ, IU07 I'Jll -Coiitiiiiic*!.

Country.
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RYE—Contimiod.

Acreage, production, value, prices, and exports of rye in the United Slates, 184^iyit.



STATISTICS or RYE.

RYE- ('<»iiiiiiin'(l.

Acreage, jrroduclion, uml value of eye in (he United Sluten in. I '.HI.

559

Slal«» mill Divislim.
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UYE—ContiuuLMi.

Average yield jjer acre atidjann price per bushel oj rye ui the United States.
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ItVI'l Colli iiiiM'd,

]Vli<)l(\s(iff iirlrrs o/ri/c fxr hus/trf, IHUS-I'JU

.

Date

1806.
1899.
1900.
1901.
1902.
1903.
1904.
1905.

\sm.
1907.

January
February .

.

March
April
M:;y
J luio

July
August
September.
October
Novembt^r.
December.

.

Year.

January
February .

.

March. ... ..

April
May
June
July
August
September.
October
November

.

December.

.

Year.

January
February .

.

March
April
May
June
July
August
September.
October
November.
December.

Year.

January
February .

.

March .
.'.

.

.

April
May
June
July
August
September.
October
Novenib'ir.
December.

.

1908.

1909.

1910.

1911.

Year.

Philadelphia.

Low. High.

Cents. Cents.

58
54
56
65
63

55i
75

93
93
94
94
92
90
90
80
80
81
82
82

80

90
90
88
87
85
85
75
75
82
85
85
86

75

90
90
87
85
83
83
75
77
78
80
80
81

78
79
82
85
90
91
92
92
100
100
100

711
71

68^
96

90i
67
100

95
95
95
95
94
92
92
85
85
86
86
86

95

95
95
95
88
87
87
80
82
85
86
86
87

95

92
92
89
87
85
85
77
78
80
81
81

85J

.\o. 2 .Vo. 2.

Low.

Cents.
40
56
51 i
45
51

54
61

56
58
68

92

90
80
82
85
90
91
92
92
107
107
106
105

81
85
85
82
82
84
78
78
78
78
78
78

78

78
80
81
82
88
90
75
70
70
75
76
77

70

79
84
83
82
81
80
78
73
73
75
80
83

73

85
85
86
90
95
88
79
81
90
98
94
94

78 107

High.

Cents.
80
68
67
73

71i
63
87
87

72i
93

89
89
89
84
86
86
86
81
80
82
80
80

89

82
82
84
90
92
92
90
85

77i
78
80
81

Low,

Cents.

41

49
44 A

46 j
48
48
51

57i
55i
60

79
80
74
74
79
72
72
75

75J
74
73
75

High.

Cents.

75
62

60i
65J
67i
60
81
84
68

91

J

72

87
85
85
81
86
80
80

78J
77

76i
76

77J

87

74

75J
79 i

80
i

83 I

81
I

74 I

67
70 I

71
I

73
72

j

77 J

79i
81
87
90
91

83^

76i
74
75
77
80

92
j

67 91

87
86
%U
86"

84
83
83
80
77
81
85
87

87

96',

98"

115
97
90
92

101
100
100
98

101

79
80
78m
74
74
74
72
72^

74J
77
80

72

82
82
80

80J
80
77
80
78
74i
111
80v\
82'

Dnhifh. Pan Francisco
^IK'f 100 lbs.).

Low.

71
74

69
69
71

66
60

71i
71

68i
67
67

60

High. lyow.

Cents.
TZ

ml
62i
04
55 i

80
78
61
86

Dolls.

High.

Dolls.

0.75

.77i
1.10
1.25
1.40

1.35

78
78
80
74
76
76
73
75
74
74
71

72

1.45

1.47i
1.47i
1.43 J
1.43J
1.45
1.45
1.35
1.40
1.40
1.45
1.42-1

87i
1.15
1.30

1.47i
1.75

1.52i

1.52i
1.52i
1.52i
1.50
1.50

1.52i
1.50
1.45
1.45

1.47i
1.50
l.oO

80
j
1.35

67
67
71
72
80

i

72
69
62
62
64
67
68

71
74
75
83
88

1.55
1.65
1.75

62

82

71i
75
72
70
68
67
67
67
68
68m
67

76 '

72 1.70
67 I 1.80
71
71

I

2.00
74 I

88 ! 1.55

1.52J

1.70
1.85
1.85

1.80
1.85

2.05

2.05

78J
' Nominal.

78i
"

78
75
73
70
70
75
70
74
75
76

1.974
1.97i
1.85
1.70
1.55
1.55
1.60
1.60
1.50
1.50
1.50

2.00
2.00
1.95
1.85
1.75
1.70
1.70
1.70
1.65
1.55
1.60

78^ i
1.50

I

2.00

81
i

80
i

85 I

90 i

90
i

87
80*
82i

I

85i
'

95*
'

90'
:

91 I

86
84
93
100
113
93
87
871 i

961
'

98
100
94

74
74
77
82
86
81
72
76
791
891
83
831

79
78
84
88
100
88
83
84
9U
931
92

1.50
1.50
1.40
1.40
1.42*
1.45'

1.50
1.50
1.47 J

1.47.1

1.50
1.50

80 113 72 100
I
1.40

1.60
1.60
1.60
1.50
1.50
1.60
1.60
1.60
1.521
1.571

1.57i
1.57i

1.60

20139°-YBK 1911 36
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RYE—(Continued.

Average/arm price oj'rye per buahel on the firttt of each month, 1910-1911.

Mouth.
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lUK'KWIIKAT—Contimi.Ml.

Acnagr^ produdion, mid value of buckwheat in the United Stntca, IH-'i^-l'.H 1—(.'ontimicd.

Yoiir.
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BUCKWHEAT—(outiuued.

Aierayejaini price 0/ buckwheat per bushel on the Jirst a/ each nwiith, lUH>-l'Jll

.

Mouth.



STATISTICS OF POTATOES.

I»()TAT()ES.

I'oldto crop oj <()iiiiln<s itdiiu'd, HfOd lUlO.

(No stulistlc'S for l'(tilii);;il, Ki^-ypl , :iiid somt" other less iiiiporliiuL liotuto-growingrountries.)

565

Country.

NORTH AMKUKA.

I'liitod stales (i-ontipiious).

C'lUiailii:

1 riiU'C Kdward Island.
Nova Sfotiu
N e\v Mninswick
l^lU'lUT
Ontario
Manitoba
S:uskatchewan
AlluM-ta
Other

Total Canada.

Mexifo
Newfoundland *

Total.

SOUTH AMERICA.

Argentina.
Chile

Total.

EUROPE.

Austria-Hungary:
Austria
Hungary proper
Croatia-Slavonia
Bosnia-Herzegovina.

1906

Bushels.
30S.0;i8.000

1907

Bushels.
298,262,000

(')

^'}

5,522,000
(')

15, 494. 000
4,281,000

5. .507, 000

« 29.000,000

59,804,000

924,000
1,350,000

370, U6, 000

UO, 000, 000
6 6,532.000

16,632,000

514,289,000
179, 083, 000
12,854,000
2,328,000

Total Austria-Hungarj'.

.

708, 554, 000

Belgium 88, 652, 000
Bulgaria 364, 000
Denmark 28, 454, 000
Finland 20, A\\2, 000
France 372,076,000
Germany 1, 577, 653, 000
Greece » 5r)0. 000
Italy Ji 60. 000, 000
Luxemburg 6, 491, 000
Malta

I 378. 000
Netherlands I 95, 503. 000
Norway

[

20, 995, 000
Romnania i 4, 636, 000

5,4.')3,0(K)

8, 294. (XX)

5, 1H3,0(X)

22,911,(XXJ

20,;K)8,(XX)

4, 1,50. (XX)

2, 706, OOO
2, 632, (XX)

72, 2.37, (KX)

3 924,000
1,350,000

372,773,000

* 10, 000, 000
6 6,532,000

16,532,000

538, 789, 000
178,168,000
25, 625, 000
2,949,000

745,531,000

88,192,000
300, 000

24,426,000
18, 765, 000

512, 229, 000
1,673.246,000

9 5.50. 000
" 60, 000, 000

7,295.000
793,000

94,401,000
16,956,000
3,860,000

1908 1909 1910

Busheh.
278, 98.5, (KK)

Bushels.
389, 195, (XX)

Bushels.
349.0.{2,(XX)

7, 327, (XX)

7,SH4,0(K)

11, 203, (XX)

1(),680,(XK)

23, ()!)(), (XX)

3, 807, (XX)

1,826.(X)0

1,967,000

6,761,000
9,(XW,(XX)

12,247,(J(X)

.30, 8.5.3, (KK)

29, 465, (XK)

4,il8,0(K)

3, 944. (XX)

2, Wi, 000

4,915,000
6, 4.32, (XX)

7,48(),(XX)

21,271,0(X)

26, 163, (XX)

2, 8:i8, (XX)

2, 658, (XX)

2, 285, 000

73,790,000 99,085.000 74.048,000

8 924,000
1,350,000

3 924,000
1,.350, 000

3 924.000
1,350,000

355,049,000

10, (KX), 000
8, 06;i, 000

18,063,000

490,554,000 1 425,354,000

* 10,000,000
6, 404, 000

16,404,000

UO, 000, 000
7,863,000

17,863,000

475,860,000
1.39,469,000

21,129,000
7 2, 949, 000

639, 407, 000

82,846,
340,

29, 752,
7 16, 194,

625,021,
1,702,803,

9 550.

"60,000,
5, 878,

692,

96, 695.

28,030,
4,310,

000
000
000
000
000
000
000
000
000
000
000
000
000

479,616,000
183,530,000
16,832,000
8 2,949,000

682,927,000

90,

24,

17,

613,

1,716,
10

63,

6,

97,

22,

"z,

358,000
323,000
326,000
887,000
041,000
14.3,000

5.50.000

273,000
099,000
372,000
275, 0(X)

084,0(XJ

813,000

491,126,000
176,974.000
7 16,832,000

5,048,000

689, 980, 000

7 90,358,000
432, 000

.30,517,000

16,322,000
313,189.000

1,597,174.000
' 550, 000

56, 550, 000
5,085,000

6.54,000

88,370.000
22,.39S.0(i0

4,846,000

1 Included in "other."
2 Estimated from returns of census year, 1900.
3 Data for 1900.
« Data for 1908.
5 Census shows 19,000 hectares (46,949 acres) yielding 15,000 kilograms per hectare (223 bushels per acre).
« Data for 1905.
7 Year preceding.
8 Data for 1907.
9 Data for 1<X)9.

'0 Unofficial estimate.
» Average production as unoflicially estimated.
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Vutato crop of touiUries luiined, l^uti-WW—L'uutiiiued.

Country.
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POTATOES—ContiniHMl.

Average yield of potatoes in countries fuinied, bushels per acre, l'J()0-1910.

Vo;ir.

Average (1900-1909)

1901

1902
19«W
19(M
UK):.

1'j:)ii

1907

1908
1909
1910

Average (1901-1910)

Uiiltetl

suites.

01.4

(V5.5

9f».

Ml
1 II). \

S7.0
i(r2. 2

95. J

8r). 7

KXi. 1

93.8

92.7

Russia,
Kuro-
poiiii.'

99.9

92.2
107. r.

91.1
SS. 4

KKi.d
9-1.9

102.4
102.9
111.5

Ger-
many.'

200.0

218.1
199.4
197.0
Kil.2
2l(i. 7

193. 3

205. 3
209. 2
208. 9
19(i. 1

200.8

Austria.*

151.1

155.8
1.72.4

12(1.2

12(1.

1

182.5
15S. 4

173.2
1.54.

1.57.

3

\m.

1.54.6

nungary
proper.'

118.7

120. 8
113.3
12.5.0

m. 2
12ii. 8
128.7
120.

90.

12.5. 2
117.4

117.3

France
United
King-
dom,'

133.8

115.6
114.1
120. 2
123. 4
142. 5
99.5
107.7
103. 7
1(10.

3

80.1

193.8

123.3

21(1.

9

183.7
100.

1

19.1.(1

21H. 8

1'J2.2

171.0
231.1
2-22. 1

209.

1

200.7

' Bushels of (10 pounds. * Winchester bushels.

Acreage, production, and value of potatoes in the United States in 1911.

State and Divi-
sion.

Maine
N. Ilauipshire...
Vermont
Massachusetts...
Rhode Island...
Connecticut
New York
New .Jersey

Pennsylvania...

N. Atlantic

Delaware
Maryland
Virginia
West Virginia. .

.

North Carolina..
South Carolina.

.

Georgia
Florida

S. Atlantic

Ohio
Indiana
Illinois

Michigan
Wisconsin

N. C.
Miss.

E. of

River.

Minnesota
Iowa
Missouri.

.

Acreage.
Produc-
tion.

Acres.
118,000
17,000
20.000
25,000
5,000

23,000
375, 000
84, (XX)

270,000

943,000

11,000
39,000
95,000
44,000
31,000
10,000
12,000
10,000

252,000

190,000
89,000

138.000
330, (XX)

280,000

1,027,000

225.000
174.000
95,000

Bushels.
21,240,000
2, 125, 000
2, 730, 000
2, 325, 000

550,000
1,955,000

27, 750, 000
0, 132, 000

15, 120, 000

79,927,000

660,000
1, 755, 000
4,275,000
1,980,000
1,488,000
700,000
864,000
900,000

12, 622, 000

12, .350, 000
5,162,000
6,900,000

31.020,0(X)

32,480,000

87,912,000

25, 875, 000
12. 876, 000
2. 565, 000

Farm
value Dec 1,

Dollars.

16,3.55,000
1,849.0(X)

2, 1.57, 000
2,232,000

683,000
2, 053, OCX)

24,975,000
6, 439, 000

14, 062, 000

70, 705. 000

6.34,000

1,597,000
4,104,000
2,059,000
1,607,000
854,000
950,000

1,305,000

13,110,000

10,374,000
4,491,000
6,210,000

22, 024, 000
20, 138, 000

63,2.37,000

15,008,000
9, 399, 000
2,616,000

State and Divi-
sion.

North Dakota.
South Dakota.
Nebraska
Kansas

N. C. W. of
Miss. River.

Kentucky
Tennessee
Alabama
Mississippi
Louisiana
Texas
Oklahoma
Arkansas

S. Central

Montana
Wyoming
Colorado
New Mexico
Arizona
Utah
Nevada
Idaho
Washington
Oregon
California

Far Western.

United States

Acreage.

Acres.
42,000
.56, 000
116.000
80,000

788,000

52,000
38,000
15,000
9,000
22,000
50,000
30,000
26,000

242,000

27,000
10,000
90,000
10,000
1,000

15,000
8,000
29,000
59,000
46,000
72,000

Produc-
tion.

Bushels.
5,040,000
4,032,000
6, 032, 000
1,760,000

58,180,000

2, 028, 000
1,5.58,000

1,170,000
747, 000

1..518, 000
2, 850, 000

540.000
1,430,000

11,841,000

4, 050, 000
420,000

3,150,000
800,000
95,000

2,100,000
1,280,000
5,220.000
9,440,000
5,980,000
9, 720, 000

367.000 i 42,255,000

3,619,000 292,737,000

Farm
value Dec. 1.

Dollars.

2, 772, 0(X)

2, 822, 000
5, .549, 000
1,866,000

40, 032, 000

2, 170, 000
1,683,000
1,381.000
859,000

1,518,000
3,591.000

670,000
1,644.000

13,516,000

2, 997, 000
588,000

3,118,000
800,000
133.000

1,785,000
1,190,000
3, 393. 000
6,419,000
4, 007, 000
8, 748, 000

33, 178. 000

233, 778, 000

Condition of the potato crop in the United States on the first of months named, 1890-1911.

Year.

1890
1891
1892
1893

1894

1895
189(1

1897
1898
1899
1900

July.
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.

Acreage, /trodnction, tdlue, pricea, exports, etc., of potutoen in the I/nited States, Jii49-J'/1

1

Year.

1859 1 .

.

18G6...
1807...
1868...

1869 . .

.

1869 » .

.

1870...
1871...
1872...
1873...

1874 . .

.

1875...
1876...
1877...
1878...

1879...
1879^..
1880...
1881...
1882...
18S3...

1884...
1885...
1886...
1887...
1888...

1889 . .

.

1889 K.
1890...
1891 . .

.

1892...
1893 . .

.

1894 . .

.

1895...
1896...
1897...
1898...

1899...
1899 » .

.

1900...
1901 . .

.

1902...
1903 . .

.

1904...
1905...
1906...
1907...
1908...

1909...
1909 1 .

.

1910 3..

19113..

Acreoige
planted
and har-
vested.

Aver-
age
yield
per
acre.

Acres. 'Bmh.

1,069,000
1,192,000
1,132,000

,100.2
82.0

I
93.8

1,222,000 il09.5

1,325,000 86. ti

1,221.000
!
98.7

1,331,000
j

85.3
1,295,000 81.9

1,310.000
1,510,000
1,742,000
1,792,000
1,777,000

80.9
110.5
71.7
94.9
69.9

1,837,000 1 98.9

1,843,000
2,042,000
2,172,000
2,289,000

2,221,000
2,266,0tH)

2,287,000
2,357,000
2,533,000

2,648,000

2,652,000
2,715,000
2, 548, 000
2,605,000

2,738,000
2,955,000
2,767,000
2,535,000
2,558,000

2,581,000
2,93'J,000

2,611,000
2.8W.0OO
2,966,CHX)

2,917,000

3,016,000
2,997,000
3.013.000
3,128,000
3,257,000

91.0
53.5
78.7
90.9

85.8
77.2
73.5
56.9
79.9

77.4

55.9
93.7
61.5
70.3

I 62.4
100.6
91.1
64.7
75.2

88.6
93.0
80.8
65.5
90.

84.7

110.4
87.0
102.2
95.4
85. 7

3,525,000 1J06.8

8,669,000 UO'J.l

3.720,000
I

93.8
3.619.000 I 80.9

Production.

Bushels.
798,000
149,000
201,000
78;}, 000
090,000

65
111

107
97
106

133

HS
114
120
113
106

105
166
124

170
124

181

169
167
109
170
208

190
175
168
134

202

204
217
148
254
156
183

170
297
252
UV4
192

228
27S
210
187
284
247

332
260
308
298
278

376
389
349
292

886,000
337,000
775, 0(X)

462,000
516,000
089,000

981,000
877,000
827. UK)
092, tXX)

127,000

626.000
459,000
660, 000
145, IXX)

973,000
164,000

642,000
029,000
051, 0(X)

103,000
365,000

881,000
546,000
290, 000
424,000
655.000
034,000

787,000
237,000
235, 000
016, 000
306,000

783,000
318.000
927, 000
598,000
633,000
128,000

830,000
741,000
038,000
262,000
985,000

537,000
195,000
032.000
737,000

\ vt 1-

farm
price
per

bii^hel

Dec. 1.

Cts.

47.3
65.9
59.3

42.9

65.0
53.9
53.5
05.2

61.5
34.4
61.9
43.7
58.7

43.6

48.3
91.0
55. 7

42.2

39.6
44.7
46. 7

68.

2

40.2

35.4

75.8
35.8
66.1
59.4

53.6
26.6
28.6
54.7
41.4

39.0

43.1
76. 7
47.1
61.4

45.3
61.7
51.1
61.8
70.6

54.9

55. 7

79.9

Farm value
Dec. 1.

Dollars.

50,723,000
W,4(.2,0()0

62,919,000

57,481,000

74,621,(K)0
64.905.(KK)

60.692.000
69,154,000

65, '223. 000
57,358.000
77.320.000
74,272,000
72,924,000

79,154,000

("liii-ago prii-e \ni
bu-shel, Burbaiik.

DeeemlxT.

Low. High

Cts. as.

May of
following

year.

Low.

as.

81.062.000
99.291,000
95,305.(X)0

87,849,000

75.524.000
78,153.000
78. 442, 000
91.507.000
81.414,000

44
70
30

72,611,000
I

33

112.342,000
91,013,000
103,568,000
108,662,000

91,527,000
78,985,000
72,182,000
89,643,000
79,575,000

89,329,000

90,811,000
143, 979. OCX)

134, 111, (XX)

151,638,000

150,673,000
160,821,000
157,547,000
184.184.000
197, 039, 000

206,545,000

194.566,000
233,778,000

82
30
60
51

43
18

18
50
30

35

47
83
37

45

33
65
65
24

30

40
75
42
60

32
55
40
46
60

20

2 30
2 70

93
40
72
60

58
24
26
62
36

46

48
82
48
66

38
66
43
58
77

58

2 48
100

95
30
70
64

40
10
19

60
33

27

35
58
42
95

20
48
55
50
70

2 16

235

High

as.

Domestic
e.\ porta,
fLval

year be-
ginning
July 1.

50
90
85
45

60

110
50
98

70
23
26

39

60
100
60
116

25
73
75
80
150

234

Bushels.
155,596
380,372
.i 12, 380
37M.(i05

508,249

596,968

5.5.3,070

(.21,537

515,306
497,413

609,642
704,379
529, 650
744,409
625, 342

696,080

638.840
408, 286
439,443
554,613

380,868
494,948
434,864
403,880
471,955

406,618

:U1,1S9
557,022
845,720
803,111

572,957
680, 049
926, 646
605, 187

579, 833

809,472

275

741,483
528.484
843,075
484,042

1.163,270
1,000,326
1.530,461
1.203,894

76.3, 651

999,476

,383,887

IniportM
durii;g
fi

ye;.;

ginPuiK
July 1.

Bushels.

198,265
209,555
138, 470

75,336

458, 758
96, 259
346,840
549, 073

188, 757

92, 148
3,205,555

528,584
2, 624, 149

721,868

2,170,372
8,789,860
2,362,362

425,408

658,633
1,937,416
1,432.490
8,259,538

883,380

3,415,578

5,401,912
186,871

4,317.021
3,002.578

1,341,533
175,240
246, 178

1,171,378
530,420

155,861

371,911
7, 656, 162

358, 505

3,166,581

181,199
1,948,160

176, 917
403,952

8,383,966

353,208

216,984

1 Census figures. 2 Fair to fancy. 3 Figures adjusted to census basis.
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I'OTATOKS—("(.niiniKMl.

Average yield per aere and farm price per bushel of potatoes in the C/ilt/'d Slati'.s
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POTATOES—Ooiit ill u(M I.

Wholesale prices of potatoes per bushel, 1898-1'Jll

.



STATTSTirS OF TTAY. 571

ro'PATOES—Colli iiiiM'd.

Average farm price of potatoes jxr bushel on the first of each month, I'JIO-U

.
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11AY—(ontiuued.

Acreage, production, value, prices, and exportu of hay in the United States, 1849-1911
Continued.



STATISTICS OF HAY.

HAY—Continued.

Ar( rtnjt J'diin j>rl(i cj' Iku/ jxr ton on Ihrjirnt of ((ich niontli, I'JIO II.

573

Month.

January...
robniarv.
Murdi..:..
April
May
June
July
Aupiist
Soptoniber
Oclobcf. ..

Novenilior
December.

l^nllod
States.

1911

Dolls.

12. -24

12. J!»

12. 0!)

11.8'.»

12. 29
13. IC)

13. 9<»

14.67
14. Gl

14. 50
14. 62
14.04

1910

Dolls.

11.37
12. :i:>

12.71
12. 73
12. 21

11.80
11.71
11.29
11.87
11.82
11.96
12.26

North
Atliiiilic

Stales.

1911

Dolls.

14. ?:>

14. 48
14. 50
14.13
14.43
l.j. 90
16.53
17.25
17. 43

17.6.5

17. 61

18.24

1010

DolLs.

15. (il

1(). 10

17.21
17.52
17.49
16. 26
16.31
13.91
14.51

14.70
15.01
14.61

South
Atliinlic

Stales.

1911

Dolls.

14. 99
14. 79
14.90
15.38
16.31
18.21
18. 36
20. 10

20.35
19.41
19.72
19.76

1910

Dolls.

13. 98
14.96
15.52
16.30
15. 73
15.27
15. 13

14.70
14. 62
14.69
14.56
15.02

N. Central
Stairs V.-.isi

of Miss. K.

1911 1910

Dolls.

12. 86
13. 09
12. 80
12. 80
13. 79
15. 22
15. 64
15. 89
16. 59
16.47
16.91
17.08

Dolls.

11.31

12. 12

12 77
12.89
12.00
11.87
11.87
12.14
12. 93
12. 83
12. 98
12. 88

N. Central
States We.sl
of Miss. U.

1911

Dolls.

9. 03
8. 67
8.30
8.15
8.23
8.23
10.91
12. 95
11.91
11.43
11.74
11.44

1910

Dolls.

7. 75

9.41
9.18
8.00
7.93
7.91
8.06
8.49
8.88
8.89
9.00
8.96

South
Cciilral

States.

1911

Dolls.

11.47
ll.f58

11.90
11.52
11.59
11.99
12. 83
13. 56
13. 08
12.84
12.56
12.64

1910

Dolls.

1I.2S
1].',)7

12. 33
12.61
12.30
12. 30
11.62
10. 85
10. 96
11. 10

11.22
11.48

Far West-
ern Stales.

1911

Dolls.

10. 50

11.32S
10. 80
10. 50
10 S2\

10. 46
10. 15

9. 46'

9. Ofi

9. 12|

8. 8.3

9. 94

1910

Dolls.
11.49
12. .34

12. 19

12.38
12. 07
11.47
10.78
10.47
11.22
10. 74
10.75
11.04

.irerage yield per acre andfarm jyrice per ton of hay in the United States.

State and Division.

Maine
New Hampshire.
Vermont
Massachusetts...
Rhode Island . .

.

Connecticut
New York
New Jersey
Pennsvlvania...

X. Atlantic.

Delaware
Maryland
Virginia
West Virginia
North Carolina...
South Carolina...
Georgia
Florida

S. Atlantic.

Ohio
Indiana...
Illuiois

Michigan..
Wisconsin.

N. C. E.Miss. R..

Minnesota
Iowa
Missouri
North Dakota.
South Dakota.
Nebraska
Kansas

Yield per acre.

10-year averages.

1870-

1879

Tom
0.90

N. C. W.Miss. R...

01
06
13

05
21

20
1.21
1.19

1.14

1.06
1.11
1.18
1.14
1.28
1.05
1.3

1.15

1.17
1.25
1..34

1.20
1.86

1.26

1.43
1.42
1.32

1880-1890-11900-
1889

;
1899 I 1909

Tom
0.96
.94

1.07
1.10
.99

1.01
1.13
1.13
1.15

1.09

1.07
1.09
1.11
1.03
1.16
1.12
1.24
1.07

1.08

1.22
1.28
1.31
1.24
1.19

1.25

1.31
1.26
1.21
1.27
1.28
1.31
1.26

1.26

Tons
0.99
1.01
1.22
1.20
.97

1.03
1.12
1.19
1.19

1.13

1.14
1.12
1.09
1. 16

1.41

1.30
1.39
1.38

1.18

1.22
1.24
1.23
1.21
1.29

1.24

1.28

Tqhs
1.07
1.07
1.28
1.27
1.12
1.14
i.22
1.32
1.32

1.23

1.36
1.27
1.27
1.36
1.54
1.38
1.56
1.38

1910

Tons
1.25
1.20
1.35
1.28
1.18
1.35
1.32
1.50
1.38

1.33

1.43
1.35
1.19
1.20
1.50
1.25
1.40
1.33

1.34! 1.27

1.38,

1.36|

1.35,
1.34
1.56

1.39
1.30
1.33
1.30
1.00

1.39 1.27

1.66
1.5.5

1.28
1.39
1.39
1..55

1.41

1.45

1.00
1.05
1.30
.55
.80

1.00
1.15

1.10

1911

Farm price per ton.

10-year averages
for Dec. 1.

1870-
1879

Tom Dolls
1.10 12.04
1.05
1.30
1.08

'12.94

10.8
18.81

1.00(122.02

1.10;18.89
1.02
1.05
1.00

1.05

112.08

17.72
13. 88

.88

.72

.64

.66
1.05
1.08
1.35
1.30

.76

.98

.94

.82
1.16
1.20

13. 50

17.60
16. 52
14.20
11.19
11.00
18.11
17.53

14.01

1880-

1889

Dolls
11. 50
11.72
10.32
17.02
16,72
15.87
12.02
15.11
12.11

1890-

1899

12.42

14.16
13.44
12.41
10.22
11.60
13. 76
13.93
16. 28

Dolls
10. 05
11.80
9. 56

15. 43
16.18
14.83

10.09i
13.32
10.85

1900-

1909

DolU
11.47
14.34

Dec.
1,

1910.

Quarterly, lyii.

Mar.
1.

Dolls Dolls
12. 80 13. 20
15.80 13.90

11.13:12.40,11.90
17.1l|l9.10ll8.80
18. 15119. 60' 19. 50

June
1.

10.88

15 88
12.10
15.43
13.45

13.51

12. 16 14.

11.35 13.

10.88
10.08
10. 55
10. 71

12.38

19. 00:20. 80
13. 70|13. 50
18. 20 17. 80
15.0015.10

14.6114.50

Dam
12.80
10.00
12.50

Sept.! Dec.
1.

I 1.

Dolls
14. 20
17.10
14.10

18. 50123. 00
22. 00 23. 40
22.00
14.00
20.00
17.70

15.90

12.18

1.02

1.00
.80
.60

1.10
..5.5,

.85

.85:

.78,

10. ()9 10. 35
9. 01 1

9.03
7. 94 1 8.02
11.4010.05
8.28

9.58 9.01

5.02
5.17
8.88

3.74
3.92

5.38

5.20
5.29
7.80
4.05
4.05
3.07
4.41

15. 04 15.
99J17

10.81

8.52
7.89
7.05
9.00
7.43

8.03

4.67
5.51
6.49
3.09
3. 55
4.O.'

3.92

5.21 4.84

8015.
4015.
5014.
0014.
6014.
0010.
4017.
0017.

70 22.

00:20.

90,17.

0017.
30 15.

9;» 18.

00 18.

30 17.

13.5515.02,14.90,18.21

2.5.50

10.20
20.30
18.70

DoUs
14.40
17.20
14.00
23.00
24.10
23.50
17.90
22.00
20.00

17.4318.24

00 22.50
5022.40
10'20. .50

00 20.00
20 17. 00
90,17.00
2017.00
70 18. 50

20. 35 19. 70

10. 00,12. 50,12. 80 10. 80 17. 80 18. 90
9. 02 11. 90,12. 00 14. 00 10. 50 10. 80
9. 53 12. 00,11. 00 12. 00 17. 10 17. (X)

9. 5113. 60 12. 00 10. 30 15. 00 17. 00
8. 88 15. 1015. 80,16. 60 15. 30 1.5. 60

9. 50 12. 88 12. 80 15. 2216. 59,17. 08

6.02
6.47
8.15
4.70
4.47
5.09
5.63

9.1010.00
9.601 8.70
9.20| 8.30
7.6010.00
7. lOi 7.00
8.90 7.60
7. SO 7.60

10.5011.5011.90
8. 10 12. 30 12. 50
8.4013.5013.30
9.501 7.00, 7.00
7.40! 8:70 8.50
7.8010.00! 9.70
7.0010.50, 9.90

6.37 8.9G| 8.30| 8.2311.91.11.44
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HAY—CJontinued.

Average yield per acre and/arrn price per ton of hay in the United States—Continued.

State and Divbiou.

Kentucky..
Tennessee.

.

Alabama. .

.

Mississippi.
Louisiana..
Texas
Oklahoma.
Arkansas...

S. Central.

Montana
Wyoming
Colorailo
New Me.xico.
Arizona
Utah
Nevada
Idaho
Washington..
Oregon
California

Yield per acre.

10-year averages.

1870-

1879

Tons
1.25
1.32
1.32
1.41
1.34
1.32

1880-1890-
1SS9 1899

1.39

1.28

Far Western .

.

United Stales.

11.45

1.40

1.51
1.44

1.44

1.23

Tons Tons
1.17 1.20
1.22
1.22
1.20
1.24
1.20

1.24

1.22

1.11

1.15
1.23
1.18
1.20
1.30
1.33
1.23
1.32
1.43
1.42

1.37

1.20

1.31

l.<)0

1.50
1.74
1.25

190O-

1909

1.27

Tons
1.38
1.52
1.73
1.05
1.89
1.57
1.30
1.50

1910 1 1911

1.31

1.20
1.40
1.99
2. 20;

2.14
2.24,

2.34
2.23
1.77
1.77
1.61

1.46

ons
1.-29

1.40
1.43
1.42
1.75
1.15
1.05
1.35

1.22

1.80
2.08
2.35
2.30
3.03
2.90
2.41
2.85
2. 28
2.11
1.83

1.70 2.20

1.28 1.44

1.40
2.40
2.00
2.10
2.10
3.00
3.40
3.00
2.10
2.10
1.83

Tons
.95

1.00
1.40
1.50
1.30
1.00
.80

1.15

Farm price per ton

10-year averages
for Dec. 1.

1870-

1879

.98

2.00
2.101

2.00
2. OOl

3.80|
2.501

3.40
3.10
2.40
2.10
1.75

2.21 2.33

1.331 1.10

DolU
11.73
13.54
15.99
17.30
19.50
12. 23

1880- lS9a-
1889 1899

Dolls Dolls
I0.88i 9.92

1900-

1909

ll.tHi

13.05
12. 95
12. 07
9.88

14.3311.48

12. 81 11. 13

10.90
il2.98;i0.00

13.58
12.52
12.83
7.00
11.03
9.30
9.95

10. <)8

11.32

19.57

12.51
15.15

14.58,10.94

10.881 9.25

10.57
10.83
9.81
9.75
7.79

8.87

9.45

Dolls
11.80
12.48
12. 58
11.13
11.54

8.99
5. 05
10.11

10.49

7.88

7.02

Dec,
I,

1910.

Dolls
13. 10

13.40
13. 20
12.20
11.50
12.00
8.40
11.00

11.48

04 12
19 12

50
50

07,10.80
50

8.85

9.59

Quarterly, 1911.

Mar.>Jun3
1.

i
1.

Dolls
13. 20

13. 50
14.30
11.9(J

11. 8(*

12. 10

8.90
12. 60

11.90

12.

10.

10.

14.

00|11.

00 8.

8011.
001 9.

70 13.

10 11.

60,10.

Dolls
14.80
14.40
13.80
10. 20
10. «M)

11.80
8.90
10.70

Sept.
1.

Dec.
1.

Dolls DolU
17.00,17.30
10. (JO 10. 70
13.40 12.80
11.20 11.00

11.99

00 11.

30 9.

12. (XJ

12.10
9.70
12.20

12.00
11.90
8.00
13.00

13.08112.04

11.04 10.80 10.40 9.00

70 10.00
00 10.30
20 9.30
00!l3.00

12.20 12.09|13.16il4.01

12.00
9.00
9.50
7.»i0

12.00
9.00
10.90

9.94

14.04

I The Territories.

Wholesale prices of hay (baled) per ton, 1898-1911.

•



STATISTICS OF HAY.

IIAY—Continued.

Wholesale prices of Imy inhaled) per ton, IS'JS lUll ('oiiliiiued,

575

Date.

January
l"fl>riiarv. .

Maicli.."..,

Ai)ril

May
June
July
August
St'pt ember.
Uciober
Novenihor.
December.

lyoiK

Chi(»K<). ('incinnall.

No. 1 tlinothy. No. 1 liiiiothy.

Low. . Iligh.

sii.w)
11.00
11.00
12.00
12.00
13.00
12.50
14. m
13.00
13.00
13.00
10.00

Year

.

January
February..
March..!...
April ,

May
Juiie

July
August
September.
October
November.
December.

Year

.

January.

.

Fel)niary

.

March
April
May
June
July
August
September.
October
November.
December..

Year

.

1910.

1911.

11.00

16.50
17.00
IG.OO
15.00
12.50
14.50
If). 50
18.00
10.50
Ki.OO
1(>. 00
10.00

12.50

10.00
15.00
1.5.00

lo.OO
18.50
20.00
22.00
19.00
18.00
19.00
20.50
20 00

15.00

$12. 00
12.00
12.00
13.00
13.00
14.00
13.00
15.00
14.00
14.00
15. .50

i7.00

17.00

18.50
18.00
18.00
17.00
16.00
17.00
21.00
21.00
18.00
18.50
19.00
19.00

21.00

20.00
17.50
17.50
19.50
23.50
23. ;jO

25.00
24.00
22.00
22.00
22.00
22.00

25.00

Low. High

$13. 25
12. 75
12.00
13. 50
14. m
14. 75
13.00
14.00
14.00
15.00
14. .50

10.00

12.00

17.50
18.00
18.00
18. 50
17.50
18.50
18.75
17.50
17.00
17.50
17. .50

18.00

17.00

18.00
18.25
18.00
18.50
22. .50

21.00
19.00
21.50
20.00
22.00
22.00
23.00

18.00

$13. 75
13. 25
13. 75
15. .50

10.00
17.00
10.50
14. .50

1.5. 50
1.5. .50

10.00
17.25

17.25

19.25
18.75
19.50
19.25
18.75
19.50
22.00
22.50
19.00
20. .50

18.50
19.00

22.50

19.50
19.W
19.00
22.00
20.50
2(i. 50
25.50
25.50
23.00
23.50
24.00
24.50

26.50

St. Loul.s.

No. 1 timothy.

Low. High.

$12. 00
12. 00
12.00
12.00
14. .50

14. (X)

15. m
12. (JO

11..50

13. .50

14. (X)

1.5.00

11.50

10.00
16.00
10.00
16.00
10.00
16.00
1.5.00

10.00
10.00
10.00
15.50
10.00

15.00

10.00
14.50
15.00
15.00
17.00
19.00
18.00
18.00
20.00
21.00
19.00
21.50

14.50

$14. (X)

1.5. rx)

1.5. .50

17.W
18. .50

17. .50

17. .50

17. .50

1.5. .50

1.5. .50

17.00
17.00

18.60

18.00
18.00
18. .50

18.50
18.50
18.50
20.50
19.50
18.50
^.00
18.50
19.50

20.50

19.00
18. .50

18.00
20.50
22.00
24.50
29.00
23.50
2.5. 00
25.00
2.5.50

20.00

29.00

New York.

No. 1 timothy.

Low. High.

$10. (X)

10. (X)

10. (XJ

15. .50

17. (XJ

18. .50

19.(XJ

19. .5(J

18. (XJ

18. .5(J

18. .50

19.5(J

1.5. .50

21.00
23. (XJ

23.00
22. .50

22.5(J

22. .50

24. (XJ

23. m
22.00
22.00
22.00
22.00

21.00

21.00
20.50
20.50
21.00
24.40
20. 00
20.00
27.00
22.50
22.50
2.5.00

24.50

20.50

$17. .50

10. .5(J

1(;.50

M.W
19. (XJ

20. (XJ

20. (XJ

21.00
18.50
18.50
19.00
2(J.00

21.00

24.00
24.00
24. .50

23.00
23.50
23. .50

26.00
28.00
23.00
23.00
22.50
22.00

28.00

21.50
22.00
21.50
2.5.00

30.00
29.00
28.00
28.00
2.5.00

25.00
2t).00

25.50

30.00
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CLOVER AND TIMOTHY SEED.
Wholemle prices of clover and timothy seed, 1898-1911

.

Clover (bushels of 60 pounds).

Cinciu-
nati.

Date. Prime.

o

Chicago.

Poor to
prime.*

1S98...
l^yy

lyoo

1901...,
1901.'...,

1903...
1904...,
1905

1900

1907...

S2.45
2. 75
4.00
4.50
4.11

5.00
4.80
5.70
4.50
7.00

1908.

January
February
March
April
May
Juiie
July
August
September...
October
November..

.

December. .

.

«3.75
4.50
0. 00
6. GO
5.70
7.10
7.50,

7.75
7.50
8.50!

Toledo.

Poor to

choice.*

«0.tiO$4.80r2.80
. 90 5. 10 3. 42i

2.40 0.30
2.40 0.90

6.81
7.50
7.80
8.04
8.49
10.20

2.40
2.40
3.00
4.80
3.90
4.80

50 10.0C
50 10. 00
50 11.00

CO 11.00

oojii.oo
00 11.00
OOll.OO
50l COO
50 5.50
OO! 5.50l

5.00
5.00

6.00
7.20
7.35
4.80
4.80
4.80

Year. . .> 4.00

1909. i~

—

January ' 4.0C
February 5. 00
March i 5.00
April

i

5.00
May

I

5.00
June

I 5.0t'

July I 5.00
August

!

5.00
September

;
5.80

October i 8.00
November

| 8. 00
December • 8.00

,0C 3.00

5.40:

5.40
5.40'

5.4o;
5.40'

5.40;

5.40,

6.00
8.25
8.50
8.50
8.50|

4.20
4.50
4. 20
4.20
4.35
4.35
4. 62

Year....: 4.00 8.50 4.20

7,

6,

5.

5,

5,

5.

5.491

7.74
7.74
6.991

6.99

1910.

January . .

.

February.

.

March
April
May
June
July
August
'September.
October. .

.

November.
December.

Year.

1911.
^"^

January 4. 20
February 4.20
March 4.20
April 4.20
Mav 4.50
June 4. 50
Julv 4.50
August 4. 50
September.... 6.00
October 6.00
November '

6. 00
December 6. 00

8.49
8.49|
7. 50|
6.51
6.00
6.00
6.001
7.98!

7.98
8.49
8.16
7.98

11.25
11.76
13.05
14.40
10.20
10.20
10. 20
10.20
6.00
5.70
5.70
5.67

14.40

5.61
5.58
5.46
5.85
5.82
6.36
6.51
7.02
8.25
9.00
8.70
8.55

4.95
6.15
3.90
3.05
2.50
3.00
3.00
3.00

6.25
6.65
8.50
7. CO
5.50
6.00
6.00
5.20
4.75
3.90
4.00
4.40

3.90

9.00

9.25 15.00
9.0014.05
7.50|13.60
6.5012.50
6.50 11.25
6.50!ll.50
6.75 12.85
8.25 15.50
9.0017.00
8. 00 15. 50
8.50 14.30
8.50 15.00

5.45
5.35
5. 17.1

5.55"

5.70
6.00
6.5(>

6.70
7.10
8.80
8.52.\
8.70"

5.17^

3.00
3.00
3.00
3.00
3.00

11.40
11.77
13.35
13.55
13.25
13.00
13.00
13.00
5.95
b.m
5.65
5. 72i

13.55

5.70
5.60
5.60
6.10
5.95
6.65
6.75
7.25
9.55
9.35
8.95
9.22^

9.55

9.05
8.55
8.25
7.60
6.95
7.20
8.00
9.60
10.30
9.35
9.00
9.30

5.49 8.49

Y'ear. 4.20

80
95
95
95
95
80
80

6.60
6.60
6.60
6.60
6.60

6.60

6.5017.00; 2.40 10.30

Detroit.

$2. 80
3.40
4.80
5.15
4.90
6.45
6.29
6.30
6.25
8.00

W

10.25
11.20
11.40
11.50
12.00

5.50
4.00
5.00
5.15

4.60

5.50
5.35
5. 20
6.40
5. 75
6.00

6.65
7.00
8.85
8.50
8.70

5.20

8.60
7.90
6.90
6.75
6.40
6.75
7.00
7.85
8.75

15. 2C
6.50
7.10
7.35
6.10
7.50
7.95
8.75
8.70
10.75

11.20
11.60
13.00
13.00
12.50

5.60
5.60
5.60
5.05

13.00

5.60
5.50
5.45
6.10
6.85
6.10

7.00
9.25
9.15
8.90
9.16

9.26

9.10
8.80
8.15
7.75
6.75
7.00
8.00
9.20
10.00

6.4010.00

9.00
9.00
9.30
9.30
9.60
9.90
10.80

5.40
5.40
5.40
4.80
4.80
4.80
4.80
5.70;i2.15
7.8012.30
7.80;i2.45
8.1012.46
7.8012.45

3.00
3.00
3.00
3.00
7.00
7.00
7.25
6.00
3.00
5.50
3.00
7.00

9.26
9.20
9.55
9.40
10.00
;io. 20
11.60

1

12. 80

9.

9.

9.

10.

12.50 11.

12.70 !l2.

12.72112.
12. 75' 12.

9.10
8.85;

8.691

9.00:

9.25;
9.60'

5010.501
5012.00
6012.25
00 12. 50
25 12. 40
10,12.60

4.8012.46 3.00 112.80 8.6012.50

Timothy.

Cincin-
nati.

Per
bushel
(of 45

pounds).

Xi

Chicago.

Poor to
choice
(per 100
pounds).

2

10.95 $1.25:12. 15
.95

1.03
2.25
2. 32.i

1.15

-'.oo;

1.70; 2.90 3.35
1.98! 3.96 2.00

1.70
1.35
1.60

1.20
1.15
1.16
1.30
1.50

1.75
1.7
1.75
1.75
1.

1.75
1.75
1.65
1.50
1.35
1.3J
1.35

1.35

1.35
1.3£
1.3.-

1.35
1.35
1.3.^

1.35
1.35
1.35
1.40
1.30
1.30

1.30

1.30
30
40
40
40
40
40
00

3.25
3.50
3.50
3.50

1.75
1.75
1.60

1.85| 2.00
2.251 3.00

2.16
2.15
2.15
2.05
2.06
2.05
2.06
2.06
1.66
1.65
1.65
1.55

2.16

1.56
1.55
1.55
1.55
1.65
1.55
1.55
1.55
1.65
1.65
1.65
1.55

4.35
4.60
4.60
4.25
4.10
3.80
3.92J

3.60
3.26
3.40
3.76
3.70

3.26

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.60
2.60
2.60
2.60
2.60

1.66 2.60

1.56
1.65
1.65
1.6o
1.66
1.65
2.26
3.50
4.25
4.26
4.00
4.00

1.30 4.25

3.501

3..J1

3.75
4.60
4.OOI

4.00
4.00
4.00
6.00
6.00
6.00
6.00

4.00
4.25
6.00
5.00
6.00
5.00
6.00
6.90
6.25
6.25
6.25
6.25

2.50
2.60
2.66
2.50
2.50
2.50
3.00
4.25
7.00
6.50
7.00
8.00

Mil-
waulcee.

Per 100
pounds.

St. Louis.

Poor to

prime
(r>er leo
pounds).

f3.00;$1.50
1.70
1.90

3.«J0

2.5«
2.«0
2.00
2. 25
2.40
3.25

is

3
S

4.65
4.85
4.86
4.65
4.25
4.00
4.10
3.80
3.76
3.75
4.00
3.85

4.86

4.00
3.90
3.86
3.80
4.00
3.90
3.90
3.80
4.00
4.00
3.76
3.75

4.00

3.90
3.90
3.86
3.80
3.75
4.10
5.76
8.00
9.50
9.10
9.50
9.75

3.75
3.75
3.50
2.75
2.76
3.00
3.

2.85
2.50
2.50
2.50
2.75

2.50

2.75
2.75
2.60
2.50
2. 50
2.50
2.m
2.50
2.60
2.50
2.50
2.90

$3.00...
2.80 ...

4.6«...
6.25...
6. 75112. 40 16. 40
3.75
3.15
3.50,

4. 25|

4.651

4.40
60
30
10

00
00

4.00
3.75
3.50
3.25
3.50
3.65

4.00

3.66
3.75
3.80
3.80
3.75
3.75
3.75
3.50
3.50
3.75
3.76
3.60

2.50 3.80

2. 50 9. 75

2.90
2.90
2.90
2.75
2.75

75
75
25

50
00
50
26

2.75

3.50 6.90

8.00
8.50
8.00
7.00
8.00
8.00
8.00
9.00
11.00
11.00
10. 00
10.00

70
60
50
00
00
00
25
0010.
50 12.

0010.
25 10.

25 10.

4.00
4.00
3.50
3.50
3.50
3.50
6.26
6.76
9.00
9.00
9.26
9.60

2.60
2.M)
2.00
2.40
3.60

3.50
3. 75
3.65
3.00
3.00
3. CO
3.00
3.00
2.«0
2.25
2.50
2.50

2.00

3.00
3.00
2.50
2. 25

1.50
2.75
2.75
2.50
2.50
2.50
2.50
2.60

1.50

2.50
2.50
3.00
3.00
3.00
3.00
3.00
6.00
7.25
5.00
5.00
5.00

9.50 2.50

8.0015.

7.00 16.25

3.60
2.80
3.70
4.0(J

4.60

4.50
4.50
4.25
4.00
3.75
3.75
3.50
4.00
3.50
3.36
3.35
3.45

4.50

3.45
3.45
3.52
3.52
3.50
3.25
3.25
3.70
3.55
3.60
3.50
3.50

3.70

3.65
3.65
3.50
3.60
3.60
3. 75
6.50
7.65
10.00
9.00
9.25
9.50

9.50

0012.
0010.
2510.
6010.

00 9.75
0011.25
OOjll.25
00111.00
0010.50
0010.50
0015.65
0016.00
00,15.50
0015.75
00 16. 75
0015.75

8.0015.50 5.0015.75

1 Poor to choice, 1898 to 1904. 2 Prime. 1902 to 1904.
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COTTON.

Cotton crop of countries named, 1900-1910.

loss Imporlant cotton-Rrowiiu
weight, or 478 poniuls, nol.J

577

No statistirs for Simn ami some other loss Imporlant cotton-RrowinK countries. Hales of 500 pounds, grofls
"It,

-

('i)iintrv.

NORTH AMERICA.

United States: >

I'ontijnunis

Norn'ontit^ious— Porto Kico

Total United States (except Philip-
pine Islands)

Ciuateniala'
Mexieo
Nioaratriia ^

West Indies:
British-

Bahamas <

Barbados
G renada *

Jamaica <

Leeward Islands
St. Lucia <

St. Vincent <

Trinidad and Tobago.
Cuba<
Danish *

French

—

Guadeloupe *

Martinique *

Haiti ^

Total.

SOUTH AMERICA.

Argentina
Brazil 3

British Guiana *

Chile'
Colombia and Venezuela ">

Ecuador <

Peru
Paraguay ">

TotaL

EUROPE.

Bulgaria

.

Crete 10..

Greece.

.

Italy 10..

Malta...

Total.

ASIA.

British India, including native States 12...

Cevlon <

China 10

10(M>
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COTTON—Continued
Cotton crop of countries named, 1906-1910—Continued.

Country.
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COTTON—Continuod.

Cotton acreage (harvested), hy States, J906-HH f.

(As reported by Bureau of Statlslir i
>. p n i ni u\ \rn< nWwu-

\

State or Territory,

Vir^'inia

North Carolina.

.

South Carolina.

.

(ioorgia
Floridii

Al!il):iinn

Mississippi
l/ouisiana
Toxius
.\rk;insas

Tpniiosscc
Missouri
Oklahoma
Indian Territory
California .".

1906

United States

A crrx.

:<(),(KK)

1, 374, (XX)

2, 389, (XX)

4, 610, (XX)

2K3,(XX)

3,(i.>S,(XX)

3, 1()N,(KX)

1 , 739, (XX)

S, 894, (XX)

2.097,000
814,000
91.0(X)

I , OSO, (H)0

901,000

31,374,000

1!X)7

Acrrx.
35, (XX)

1, 408, (XX)

2, 426, (XX)

4, 774, (XX)

2(;5, (XX)

3,439,(KX)

3, 220, 0(X)

l,622,fXX)

9, ]5<),(XX)

1,9.50,000

749, 0(X)

71,000

I 2,196,000

31,311,000

I '.K)H 1909

A errs.

2H,0(X)

1 , 4.'>8, (XX)

2, .545, 000
4,848,0(X)

2()5, (XX)

3,.591, (XX)

3, .39.5, (XX)

1,.550, (XX)

9, 3 16, (XX)

2,296,000
7.54,000

87,000

A errIt.

25, (XX)

1 , 359, (XX)

2, 492, (XX)

4,()74,(XX)

237, (XK)

3,471,(XX}

3, 29 1, (XX)

9;«),(XX)

9, (360, (XX)

2, 21 8, (XX)

735, (XX)

79,000

>, 31 1,000 1,767,(K)0

.32,444,000 30,9.38,000

I'.) 10

Acren.
33, (XX)

1,478,(KX)

2, .5.34, (XX)

4, 873, (XX)

257, (XX)

3,.5<X),(XX)

3, 31 7, (XX)

975, (XX)

10,(X)(),0(X)

2, 2.38, (XX)

765, 0(X)

1(X),(XX)

2,204,000

9,000

.32, 403, (XX)

1911

A errs.

43, (XX)

1,(»24.(XX)

2,8(X),(XX)

5,.504, (XX)

308. (XX)

4, 017, (XX)

3,.3iO,(XX)

1,075. (XX)

10,9i3,(XX)

2,.363, (XX)

8.37.000

129,000

3,0.50,000

12,000

36,045.000

Production of Uiit cotton (excluding linters) in 500-pound gross weight bales, by Slates

and total value of crop, 1906 to 1911

.

[As finally reported by U. S. Bureau of the Census.]

State or Territory.
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COTTON—Com inued.

Average yield per acre andfarm price per pound of cotton in the United States.



STATISTICS OF COTTON.

COTTON—Contimicd.

Closhuj j)ri(<s of iiii(l(llin(j li i)hii(l vottoii jur pound, ISihS J'JII Corjlimu'd

581

na(p.

1908.

Jaiuinry..
IVltnuiirv

Mnnh..".
April. . .

.

M:iv
J lino

July
August
Soplonihor.
Oi'tolxT
Novemhor.
Doccmbor..

Year.

January..
Fobruary.

.

March
April
May
Juno
July
August
September.
October
November.
December..

1909.

New York.

Ia)w. High.

rtft.

11..30
1 1 . M^
10. 10

9.90
10.20
11.30
10.70
9. .50

9.30
9. 00
9.25
9.10

9.00

9.25
9.05
9.60
9.95
10.85
11.20
12.10
12.40
12.40
13.30
14.20
14.65

Year 9.25 16.15

January..
February.

.

March
April
May
June
July
August
September.
October
November.
December..

1910.

Year.

January .

.

Februar\'.

.

March .."...

April
Mky
June
July
August
September.
October
Novem1)er.
December..

1911.

Year.

13.85
14.10
14.65
14.55
14.50
14.50
15.25
15.20
13.60
13.75
14.55
14.80

13.60

14.75
14.00
14.20
14.40
15.35
14.75
12.50
11.60
10.35
9.35
9.30
9.20

9.20

CtS.
12.2.')

I1I.S5

10.50
1 1 . .'iO

12.20
1 1 . 50
10. 85
9.60
9.45
9.55
9.35

12.25

10.00
10.00
9.85
10.90
11.80
12.00
13.15
13.10
13.75
15.05
15.20
16.15

16.10
15.25
15.35
15.30
16.05
15.40
16.45
19.75
15.50
14.90
15.15
15.25

Now
Orlean.s.

Low. High

I.

CtS
11

11

10

9

9+i!

11

10

9i
9

83

»lm

CtS.

i?i
113

loi
lU

111
io|

9A
9

9tV
8i4

8H 12J

81

A
lOi

Hi
12t
12A
13

14J

14i

19.75

141

14f
14A
14-1^

14f
14i
14f
14t
13i
13^
14^
14H

13J

15.00
14.95
14.65
15.45
16.15
15.95
14.85
13.15
12.00
10.20
9.60
9.65

16.15

14il
14A
14i
141

15i
15

12g

Hi
lOA
9i
Ĥ̂

91

9i
9

1

11

m
121

12J
13^
14t^
14Hm

Memphis.

Low.

CtS.

Hi
II

10

n
10

11.J

lOi

98
9i

9i
83

8J

152

15j

15tV
14A
HH
15i
15

15A
15J
14i
14f
Ui
14il

15f

15

14ii
141

15J
15H
ISA
15tV
12*

111

lOiV

9i
_9J_

15H

9

9tV
9A
n
lOA
102

IItV
12

121

13i
14f
14i

15i
15

15

Ui
141

141

14i
15m
131
141

15J

13J

15i
141

14^J

14^

15i
15

13

12J
101

9i
_9i_

9i

High.

CtS.

iin
11

10

lis

1'!
118

lOi

9g
9|

9i

12i

9i
9|
9t^
lOJ
10|
111

12|
12|

^H
14f
15

15f

15S

15|

15i
15

141
15}
15

15J

141
141

15

151

151

15i
15

15i
151
ISA
15

13

12fm
n
n
15tV

(lalvcston

Low.

CtS.

\li

111

lOj

9J
lOij

ll/«

'?!
•'8

9A
9
9

H
81

9

9tV
n
9Am
108

111
12

12^
13

132

14i

Ui
Ui
Ui
14A
14f
14i
141
141
131
14

13i

14+1

14f

14

15i
15

12J
llj

lOi

91

9i

_!i
9i

High.

CtS.

i?i

104

11

J

112
118

i(h^

9t^
9A
9A
9

12J

92

9J
9A

lOjJ

102

Hi
12i
121

13A
14tV
14|

15i

15i

151
15

142

Ui
15J
15

152
151
1"
14
15
15

152

15

15

14J
15A
151

15t^
15

121

12A
lOJ
91

n
15S

Savannah.

Low.

CtS.

10i»«

II

102

9J
93
112

9

83

8i
83

8i

8H
9A
9t^
9A
IOtV
103

lit
12
12

123
133
142

8H

14f
14f
14H
141

14i

14f
14«
14i
13A
13t>^

13ii
14|

13A

14f
14f
14J
14J
152

15iV
131
lit

82
81

High.

CtS
11

11

11

10

Hi
118

112

loi

m
9

8H

1]

9A
9tV
9A
IOtV
102

lU
12t
12i
13t1,

Ui
ui
152

Charleston.

Low.

CtS.
log

II

10

11

93
11

103
9

83

H
81

8i

8J

Hi
9
9

9J
10

152

15i
15t^
143
143
152

142

15|

15i
14i
14H
14«

14H

112

12i
14

14i

83

15}
142

14f
14

14i

15f

143
143

14f
152
151

15i
15-1^

132

12tVm
92

15i

13

13A
14

141

13

14i
14i

15|

93
83
82
83

High.

CtS.

lit

9tV
9A
9A
lOA
lOH

13

14A
14A
16A

ISA

151
15

143
143
15

14

14f

13

15S

14f
14f

15f
15f

112
93
9|
81
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COTTON—Continued.

International trade in cotton, 1906-1910.^

(Bales of 500 pouncLi, groaa weight, 478 puuncLi uf lint, aet.]

EXPORTS.

Country.

Brazil
British India

—

China
Kgypt
France
Germany '^

Netherlands
Persia
Peru
United States...
Other countries.

Total.

Year be-
ginning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar.
Jan.
Jan.

1906

Bales.
146,060

1,625,261
214,656

1,387,636
169,840
181,056
105,827
91,431
48, 174

7, 700, 458
137,225

1907

B<Ue8.
129,308

2,214,504
275, 608

1,421,818
193,357
269,548
111,005
89,689
56,910

8,384,108
160,971

1908

11,807,624 13,306,826

Bales.
16,441

1,423,692
171,132

1,315,968
213,791
248, 768
108,262
8:1,985

73,884
8,749,379

118,000

1909

Bales.
45,974

1,795,846
176,761

1,426,102
270,387
255,294
134,994
128,031
98, 262

7,790,900
1
'28, 000

1910

Raki*.

51,471
2,354,S.V2

347,923
1,232,057

411,101
2-31,039

140,922
3 128, 031
3 98, 2(i2

7,289,,S0<>

« 138,000

12,523,302 12,250,551 12,424,0fri

IMPORTS.

Austria-Hungary Jan.

Belgium Jan.

Canada Jan.

France Jan.

Germany "^ Jan.

Italy Jan.

Japan Jan.

Mexico Jan.

Netherlands Jan.

Russia ' Jan.

Spa-n Jan.

Sweden Jan.
Switzerland Jan.
United Kingdom Jan.

United States Jan.
Other countries

Total.

762,887
249,285
144,484

1,124,520
1,895,837
844,118
842,749
15,670
208,638
757,035
401,409
95, 207
109,592

3,686,006
137,415
257, 894

11,532,746

928,097
287,095
131,737

1,258,161
2,323,684
1,005,293
1,139,993

3,820
245,315
821,027
422,331
95,208
118,430

4,302,404
230,293
299,007

13,617,895

816,444
226, 183

125,546
1,294,295
2,189,209
953,538
890, 132

7,611
243,184

1,100,041
437, 752
97,755
107,309

3,702,357
154, 662
309,000

12,655,018

866,981
308,583
58, 181

1,469,837
2,235,384

880,187
1,071,801

59,071
238,003
847,799
325, 486

79, 746
109,590

4,017,004
193,940
297,000

783,531
290, 104

139,113
1,178,168
1,967,955
804,842

1,350,240
10,750

233,835
« 914,304
334,877
95,378
96,574

3,591,298
178,409

< 2^13, 000

13,058,593
I

12,262,384

1 See "General note," p. 526.
» Not including free ports prior to Mar. 1. 1906.

3 Year preceding.
* Preliminary.

International trade in cottonseed oil, 1906-1910.^

EXPORTS.

Country.
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COTTON-Conlimiod.

International trade in colhnisral oil, 1006-1910—Continued.

IMl'OKTS.

Count rv.

Alt;oria

Austral u
A us trill- Hungary.
lUMniuin
IJrazil

CaniKia
i*'pypt

Friuu-e
(! ormany »

Italv

Malta
Martini(iue
Mexico
NotluMlands
Senegal
United Kingdom.
Uniguay
Other countries..

Total.

Year be-
glnnlng-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Apn
Jan.
Jan.
Jan.
Jan.
Jan.
July

1900

(hillnvn.

1,05*1,215

54,094
6,X06,.')28

2,098,477
947,023

1,411,152
153,722

9,8.59,.')77

16,203,H00
786,563
224,712
301,430

3,881,825
5,418,951

352, 461

3,224,727
304,092

3,092,742

55,873,091

1907

Gallons.
1,10(),262

70,339
9,.391

2,680,2.7)

1,189,127
l,r)84,614

51,674
8,971,.'")80

15,109,019
902, (i92

192,520
289,058

3,809,854
5,9.-50,945

370,617
3,922,618
* 304,092
3,670,815

50,285,467

1008

(Uillonn
(Mil, 21

3

133

219

2,201
892

1,.'5.'')8

740
12,314
12,617
3,095

241

319
4,372
5,984
355

4,584
383

6,279

737
4U3
913
363
995
987
045
710
.')47

726
643
0<i.3

030
9()2

145

332
000

57,255,874

1900

Oalions.
' 1,32/5,677

118,6.32

30, 3Wi
2,2()7,0K3

669, 888
2,113,(i87

489.737
6,479,378
10,093,188
9,002,322

291,316
32:3,531

5,489,939
4,432,512

411, .509

4,893,6.=i3

& 383, 332
5,921,(X)0

54,677,090

1910

Oallonn.
> 128,128
113,44<)

6, 437
1,831,1.34
2 (i<i9,888

3,128,710
145.618

1,1.'59,651

5,418,848
1,052,3.W
2 291,316
2.32:',,.-)3l

3,692,.')32

3,971,079
2 411,.'i09

4,665,472
5 383,332

16,148,000

33,540,989

1 Preliminary.
2 Year preceding.
3 Not including free ports prior to Mar. 1, 1906.

< Data for 1906.
5 Data for 1908.

TOBACCO.

Tobacco crop of countries named, 1906-1910.

Country.
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TOBACCO—Continued.

Tobacco crop of countries named, lUOC-lUlO—Continued.

Country.



STATISTICS OF TOBACCO. 585

TOBACCO—Oonliinud.

AcntKjt-, production, value, clr., of tohurco in. the United Stall's, t84'J-l'JU.

Yc;ir.
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TOBACCO—Continued.

Average yield per acre and/unit price per poinul of tobacco in the United States.

.



RTATTSTTCS OF TORACCO. 587

T()lJA('(-0—Coiiliimcd

Wholesale prices of tobacco per pound, hi/ months, on given tnarkrts, 1007- 191 1- (Vjnlcl.
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TOBACCO—Continued.

Intii iLutional trade in unmanu/actured tobacco, lUOO-1910.^

KX POUTS.

Country.

Algeria
Austria-Hungary.

.

Brazil
British India
Bulgaria
Ceylon
Cuba
Dutch East Indies.
Greeco
Mexico
Netherlands
Philippine Islands.
Russia
Santo Domingo
Turkey
United States
Other countries

Total.

Year be-
ginning

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar.
Jan.

19or)

Pounds.
10,047,124
19,093,790
52,0^)4,709
2H, 092, 899
3, 493, 435
4,390,497

2M, .">(W, 0«9
HiO, 378,243
17,73(i,290

4,023,(^5
4,345,341

2(>, <i85, 708
18,317,207
15,179,810

3 39,207,984
336, 730, 455
9,872,908

778,318,174

1907

Poi.ndn.
7,754,758

21,ti37,704

G5, 459, im
28,787,031
2, t)78, 400
4,425,019

19,135,347
150,810,583
14,905,508
4,479,953
5,1<)3,992

2;{,589,057
14,240,801
22,947,1<)8

3 39,267,984
317,399,986
25,094,185

773,844,403

1908

Pounds.
4,073,480

21,044,440
32,129,345
19,0(M),500

5, 5;i2, 100

4,075,075
40,111,922
175, (W5, 251
10,780,9(i2

3,884,450
3,751, 054

24,927,0(13

17,117,323
I8,6t;5,594

65,<)00,000
305,455,871
38,790,000

90,6:^7,642

10<JO

Pounds.
» 8, •i55, 3()0

21,45«),931
6-1,054,476

17,195,391
4,347,506
6,077,221

49, 4tW, 425
127,133,401
13,159,8.38

2,837,311
4,232,501

20,976,743
20,010,022
24,822,023
77,800, (MX)

351, 5W, 177
37,029,000

852,621,526

1910

Pounds.
2 13,720,720
24,9<«,382

2 75,284,885
24,515,681
5, 233, 789
l,St3,920

34,822,228
2 i;iO,572, 4tO

12,r,59,828

1,231,928
3,843,420
21,920,744

2 20,t«0,522
22, 202, 108

< 77, 800, (H 10

328,502,036
2 30,597,000

836,142,051

IMPORTS.

Argentina
Australia
Austria-Hungary

.

Belgium
British India
Canada
China
Denmark
Egypt
Finland
France
Germany ^

Italy
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
United Kingdom.
United States
Other countries.

.

Total.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

8,353,648
7,538,329
52,855,812
21,140,214
5, 284, 295
14,821,009
16,034,533
10,399,202
18,250,013
9,548,533
54,816,081
131,495,120
45,918,749
40,588,181
3,487,734
4,355,001

30,043,202
8,301,847
15,747,394
83,700,884
41,720,224
55,711,151

686,249,810

8, 689, t)94

10,169,916
36,349,587
20, 158, 453
4,993,124
17,338,976
17,770,000
11,208,298
18,801,016
9,834,354
62,557,408
150,098,138
43,913,800
50,172,040
3,877,092
5,713,143

51,055,584
9,212,130
17,501,357
87,32<),290

34,088,288
50,720,308

728,212,062

10,500,798
12,886,746
43,908,354
20,927,037
6,618,473
16,700,080
11,234,933
19,890,714
19,147,819
9,561,443

6;^, 594,945
170,494,442
44,893,159
47,965,176
3,648,473
5,160,110

31,921,214
9,165,985
16,721,617
87,933,057
37,605,211
61,800,000

752,405,786

11,756,931
9,370,510
48,820,807
21,194,579
7,514,440
12,054,798
8,273,200
3,300,900
18,753,130
9,477,072
44,485,742
172,018,104
49,666^72
52,343,677
3,700,179
6,990,132

40,997,520
9,135,007
16,542,877
85,654,211
44,221,940
63,139,000

'40,018,200

12,431,627
13,586,845
53,311,196
20,994,432
6,583,970
10,074,292
13,519,067
9,272,768
18,103,095
9,384,259

61,265,614
140,92(),890

41,454,417
55,045,754
4,141,628
5,701,360

44,337,800
9, 438, 252
17,135,474
88,141,019
42,343,323

2 59,646,000

749,439,082

1 See "General note," p. 526.
2 Preliminary.
3 Data for 1900.

* Year preceding.
6 Not including free ports prior to Mar. 1, 1906.



STATISTICS OF FLAXSEED.

FLAXSKEI).

Flax (ircn of roim tries named, IHOS lUlO.

589

Coimtry.
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FLAXSEED—Continued

.

Flax crop of countries named, lyOS-WlO.



STATISTICS OF FLAXSEED.

FLAXSEED—Con timifid.

Acrcmjc, production, value, etc., o/Jlaxscid in the United iStatea, 1849-1911.

591
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FLAXSEED—Continued.

Wholesale prices offlaxseed per bushel, lSfJS-1911.



STATISTICS OF BICE. 593

RICK.

Rict:cr<)j)<>/(i)i(nliir.s iKinud, lUOCi I'JIO.

[Mostly clouncd rico. Tho United States croi) as Kivm hi'n^ is coiiiinilcd from the ollii i;ii rftiirns, wliich

aro for rouKh rici", ullowiI>^; 4.') pounds roiiKii to I biislicl, and \i>2 pounds roll^^ll to KK) [joiinds cliMiicd.

China, wliicli is oniil.tt'd, liiis a ron^ldy ••stinnilcd crop of 5(),(K)(),(HK),(KK) to (K),()<Kl,(MM),()<X) pounds. Ollior

omit led i-ounlrii'S ar<^ Afulianislaii, A Iberia, ("olomhia, KcdrraLrd Muhiy Klatt's, I'crsia, Trinidad ami
'^ol)a^;o, WMuv.uola, and a ft'w otiH'r coiintrifs of small produrtion.]

Countries.
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RK^E—Continued.

Rice crop of countries named, 1906-1910—Continued.

Country.
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RICE

—

ConliniMMl.

Wholesale pricca of I ii' jn r jioun'/, 1898-1911.

Dato.

1S98.

1899.
I'm).
1901.

1902.

1903.
1904.

1905.
190<).

1907.

January
February .

.

March
Ajiril

May
Juiic
July
August
September.
October
November.
December.

.

1908.

Year.

January
February .

.

March......
April
May
Juiie
July
August
September.
October
November.
December.

.

1909.

Year

.

January
February .

.

March
April
May
June
July
August
September.
October
November.
December.

.

1910.

Year.

January
February .

.

March
April
May
June
July
August
September.
October
November.
December.

1911.

Year.

I Louisiana grade, 1898 to 1901. « Per barrel of 162 pounds. » Fancy head. < New crop.
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RICE—Continued.

International trade in rice, 1906-1910.^

[Mostly cleaned rice.]

EXPORTS.

Country.



STATISTICS OF HOPS. 597

HOI'S Coiilimicd.

Ifop croj) oj roiiiilriis niunrd, l'J(J7 I'll I
(
'oiil iiiiuid.

Country.
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HOPS—Continued.

Internatianal trade in hops, 1906-1910.^

EXFORTS.

Country.

Austria-lluugary.
Belgium
France
Germany *

Netherlands
New Zealand
Russia
United Kingdom.
United States
Other countries.

.

Total.

Year
begin-
ning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1906

Pounds.
12,318,7t)6

3, 178, 092
382, 722

26,767,198
1,534,058
493,360

1,978,368
1,300,096

17,701,436
140, 828

65,795,524

1907

Pounds.
17,826,133
2,166,826

386, 691

22,540,055
1,561,238

288, 176

681,990
1,168,720

16,090,959
258,296

62,969,084

1908

Pounds.
15, 498, 272
1,403,039

152,339
27,341,943
1,771,156

170,016
241,342

l,059,ti32

21,42^,869
98,000

69,159,608

19<W

Pounds.
17,834,112
2,508,319

l();j,802

19,408,417
1,442,399
347,984

2, (i22, 403

1,750,896
8,955,533

228,000

55,261,865

1910

Pounds.
18,574,857
2,726,834

180,777
19,115,646
1,189,097
3 347,984
* 722, 256
999,824

12,748,617
< 233,000

56,838,892

IMPORTS.

Australia
Austria-Hungary
Belgium
British India
British South Africa.
Ciinada
Denmark
France
Germany *

Netherlands
Russia
Sweden
Switzerland
United Kingdom
United Slates
Other countries

Total.

Jan.
Jan.
Jan.
Jan,
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1,412,509
1,346,363
5,431,355
307,216
657,888
699,630

1,297,861
4,386,095
4,865,380
3,497,750
1,452,240
1,275,477
1,087,540

25,702,992
7,849,548
4,107,343

65,377,247

1,020,898
773,602

5,577,912
470, 73G
488,672

1,223,478
1,293,011
4,297,911
6, 6GG, 336
3,372,957
1,395,110
1,488,832
1,421,540
21,902,048
7,163,356
3, 465, 556

62,121,955

973,814
553,3IJ0

6,025,351
3(k{,888

543,984
1,205,845
1,340,961
4,907,929
6, 154, 864
3,386,709
1,283,377
1,166,003
1,289,704

29,922,256
7,369,684
3,809,000

70,296,729

847,791
585,321

6,630,010
300,944
435, 344

1,245,449
1,102,520
5, 725, 567

8,016,587
2,940,876
1,052,183

974, 140

874,785
15,030,512
6,807,689
3,761,000

56,336,718

1, 135, 182

289, 244
5, 582, 601

2;i3,744

532, 224
1,072,467
1,041,894
5,153,473
0,990,787
2, 658, 463

* 1,372,286
897,045

1,283,739
19,207,584
5, 823, 520

* 3,390,000

56,724,253

1 See "General note," p. 526.
« Not including free ports prior to Mar. 1, 190G.

» Year preceding.
' ""^liminary.

BEANS.

Area and production of beans in countries named, 1906-1910.

AREA.

Countrv

NORTH AMERICA.

United States
Canada:

Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario

Mexico

SOUTH AMERICA.

Argentina
Chile

EUROPE.

Austria
Hungary (including Croatia-Sla
vonia)

Belgium

1 No data.

1906

Acres.
(•)

0)
(')

(')

(')

51,272

0)

0)
54,273

2 675, 708

2,205,992
23,364

1907

Acres.
(•)

(')

3,098

0)
12,379
47,502

0)

0)

2 705,332

2,045,533
23,379

1908

Acres.

0)

200
3,100
2,000
12,000
42,800

(')

21,703
82,227

2 759,604

1,982,923
22, 001

1909

Acres.
784, 402

180

2,900
1,690

11,000
39,000

0)

0)
80, 913

2 085,274

1,964,776
22,839

1910

Acres.

0)

104

2,793
1,539

10,657
37,881

(')

89,355

2 625,845

1, 509, ISO

0)

2 Including other pulse crops.



STATISTICS OF inCANS.

BEANS—Com inucl.

Area and prodiLCtion of bean a in amntricH nurneJ, 1906-1910—('ontiiiii('«l.

AKEA—C-ontlnucd

.

509

Country. 1906

EUROPE—ContilUHMl.

Biil^nrLi
J>riunurk
J'mnco
Itnly
LuxoinhnrR
Nptlicrlamis
Ilussiu:

linssia i)roper
I'olaiul

Northern Caucasia.
Servia
Spain
Swpdon
Uiiitod KitiKflom:

Engliiiul
Scot land
Wales
Ireland

RussLi.

AFRICA.

AlgerLi.
Egypt.

.

AUSTRALASIA.

Australia:
New South Wales .

.

Victoria
South Australia
Western Australia..
Tasmania

New Zealand

Acrrn.
> 121,249
(^)

617,592
(»)

3,292
75,740

109,345
31,450
4,4()G

21,914
1,248,477

12, 135

274, 779
10,994
1,300
l,9i)l

3,577

77,792
605, 496

3 142
3 12,253
3 0,090

3 920
145

2,000

1907

A crc.i.

I 131,787
' 23,3(i2

645, 749
(')

3,893
72,374

125,8.31

28, 828
3,594

21,520
1,152,845

11,241

295, 129
11,430
1,572
1,835

670

84,385
615,510

3 124
3 12,012
3 7,149

3 937
221

1,996

1908

ylrrf«.

' 173,085
(')

508,198

4,226
68,780

155,747
28,512
4,209

1,186,413
10,8.38

282,573
9,572
1,083
1,794

478

90,088
562,728

3 237
3 13,613
8 7,397

3 903
226

1,168

1909 1910

Acres.
I 142,395
(^)

501,342
1,404,444

4,942
73,200

132,786
29,813
3,413

(2)

1,194,150
10,922

301,287
9,172
1,347
1,626

1,941

91,340
589,355

3 274
3 11,153
3 7,054

3 766
143

1,251

ACTC«.
» 142,456
(-)

549,821
1,5(J.3,8.{5

4,281
(»)

1.50,530

35, 570

3,378
(^)

1,217,524
(')

256, .')28

9, 493

1 , 30.3

1,839

397

581,939

3 411
3 9,824
3 7,999

3 704
210

PRODUCTION.

NORTH AMERICA.

United States
Canada:

Trince Edward Island.
Nova Scotia
New Brunswick
Quebec
Ontario

Mexico

SOUTH AMERICA.

Argentina.
Chile

EUROPE.

Austria
Hungary (including Croatia-Sla-
vonia)

Belgium
Bulgaria
Denmark
France
Italy
I/Uxcmburg
Netherlands
Roumania

Bushels.
(2)

(2)

(})

980.000
5,093,000

(2)

894,000

110,600,000

11,509,000
794,000

11,582,000
1 534.000
6,710,000

84,000
2.483,000

»3, 834, 000

* Including other pulso crops.

Bushels.

(2)

53,000

340,000
815,000
(2)

(2)

111,866,000

10,189,000
889,000

1989,000
1359.000
8,986,000

(2)

109.000
2.223,000

13,430.000
I

2 No data.

Bushels.

4.000
56,000
33,000

257,000
895,000
(2)

(2)

1,235,000

110,363,000

7,606.000
814,000

11.512,000
1544,000

10,031,000
24.384,000

lOJ.OOO
2.330.000

13,951.000

Bushels.
11,145,000

4,000
82,000
79,000

255,000
905,000
(2)

(2)

1.173.000

111,740.000

7,669,000
629,000

1 798,000
1 502,000
9.792.000
18,725,000

106,000
2,035.000

12,722.000

Bushels.
(2)

3,000
63.000
35,000
218.000
859,000
(2)

(2)

1,610,000

19.749,000

4,779,000

1 1,690.000
15.36.000

9,6.38,000

20.632.000
90.000

C')

3,717,000

3 Includes pease.
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BEANS-Coutinued.

Area and produclvm of beana la countries nanttd, 1906-19JO—(.'oatiiiued.

PUODUCTION—Continued.

Country.

EUROPE—continued

Russia:
Russia proper
Poliuul
Northern Caucasia

Servia
Spain
Sweden
United Kingdom:

England
Scotland
Wales
Ireland

ASIA.

Russia

AFRICA.

Algeria
Egypt

AUSTRALASIA.

Australia:
New South Wales
Victoria
South Australia
WesU^rii Australia
Tasmania

New Zealand

1906

Bushels.
1,778,000
644,000
39,000

1,516,000
11,909,000

214,000

9,827,000
419,000
39,000
101,000

30,000

776,000

(0

2 2,000
2 274,000
2 124,000
2 10,000

3,000
70,000

1907

Bushels.
1,890, 0(X)

580,000
75,000

1,097,(KX)

9,957,000
170,000

10,488,000
430,000
40,000
85,000

8,000

988,000

2 3,000
2 296,000
2 145,000
2 10,000

5,000
76,000

1908

Bushels.
1,988,000
493,000
57,000

(')

11,217,000
214,000

8,726,000
365,000
31,000
74,000

5,000

780,000

24,000
2 221,000
2 121,000

2 9,000
4,000
45,000

1909

Bushels.
1,884,000
616,000
32,000

(')

12,199,000
173,000

8,832,000
350,000
37,000
75,000

12,000

1,154,000

2 11,000
2 204,000
2 95,000
2 10.000

3,000
54,000

1910

Bushels.
1,896,000
404,000
49,000

(')

13,454,0(X)

167,000

8,519,000
383,000
40,000
80.000

2,000

2 13,000
2 146,000
2 134,000

2 9,000
4,000

» No data. 2 Beans and peas.

PEASE.

Area and production of peas in countries named, 1906-1910.

AREA.

Country.

NORTH AMERICA.

United States
Canada:

Prince Edward Island
Nova Scotia
New Brunswick
Quebec
Ontario
Manitoba

Mexico

SOUTH AMERICA.

Chile

EUROPE.

Hungary (including Croatia-Slavonia)
Belgium
France
Luxemburg
Netherlands
Russia:

Russia proper
Poland
Northern Caucasia

Servia
Spain
Sweden

1906

Acres.

0)

(•)

(')

(')

(>)

410, 356
2,559

(')

2, 402

48,004
12, 432
80,644
2,810

72, 475

2,775,435
422, 988

9,056
3,717

517,835
49, 153

» No data.

1907

Acres.

0)

(')

1,635

(0
55,817

340, 977
1,684

0)

0)

48,886
13,671
80,503
2,835
75,483

,595,367
409, 807
14,097
3,438

509, r)34

48,135

1908

Acres.
(')

600
1,500
2,700
51,900

354, (100

1,000

11,332

49, 980
13.249
82,598
2,438
71,786

2,838.193
399.311
11,688

0)
525,0.53

47,508

1909

Acres.
1,302,402

600
1,400
2,400

4ti, 400
341,300

1,200
(')

12,002

49, 153
12. 343
79. 121

2, 366
73, 974

2,935.319
399.241

9.892
(')

550,828
45,360

1910

Acres.
(')

500
1.300
2.300
44.000

336,800
1,200

(')

(')

33,434

0)
72, 376
2,149

0)

3,174,814
396,865
11,305

0)
553, 163

0)



STATISTICS OF BKANS. GOl

lUOANS -('(.nliiiiM'd.

I'EASK Colli ititi.Mi.

Area and production of pcds ill coiinlriiS luiiiud, I'JOd I'JIO (,'(>iil,iiiii(;<l.

AREA -('oiil.liMU!<I.

Coupliy.
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HEANS—Continued.

WTiolesale prices of beans per bushel, 1898-1911.



STATISTICS OF SIM J AH. G03

SUGAR.

Production of smjar in roiintrits ndnwd, I'.IOC, 7 lo I UK) It.

(All (l;it.i art' from idllciil soiirt'i-s, cxci'i)! wlific dllicrwi.si' Hlalc<l. Soiiu- ^^;lln s in lln- taMc r''f<T to raw
uiul .suiuo tu irlliu'd sii^ur, lU^cuidiiiK lu IIk; kind i«-|K>rlfd in llie ui iKinal iclinn.s.|

Count rv

Cane Sugar.

north amkkica.

Unitod States:
Conlin'ious-

l<(Miisiaiia. .

.

'l\>xas

Noncontimious-
Hiuvaii^
I'orto Rico*

TotalUnited States.

Central .-Vmorioa:

British Honduras
Costa Hira-
Ciuatemala^
Nicarai^ua
Salvador 2

Mexico
West Indies:

British—
Antigua
Barbados
Dominica
Jamaica
Montserrat
St. Christopher-Nevis.
St. Lucia
St. Vincent
Trinidad and Tobago.

Cuba
Danish 7

French-
Guadeloupe^
Martinique^

Santo Domingo ^

Total.

SOUTH AMERICA.

Argentina 8..

Brazil 2

Guiana:
British 9.

Dutch...
Perua

Total.

EUROPE.

Spain

.

British India i"

Federated Malay states:
Perak

Formosa
Japan
Ja"a
Phihppine Islands '^

Total.

I90«\-7

lA)7ig tnn.1.

j;{(),(MK)

1.1. 000

.mi, 000
1H4,7(K)

820, 700

fiOO

2.000
7,000
5, (M)0

0, 000
117.000

10,800
50, KK)

100

31,800
800

15,900
5,400
300

03.000
1,441,900

12,000

38,300
36,300
50,000

2,727,000

116,900
261,000

100.700
12,400

159,000

650. 000

15.500

2,205,300

11 12.000
62.900
50,000

1,051,000
118.400

3,499,000

19()7-H

Lovff lov-fi.

340. (HX)

12,000

465, 000
186, (MM)

1,()03,(X)0

cm
2,(M)0

7,000
5 6, 0(M)

5,000
121.300

14.800
38,000

100
28,500

400
14,900
5,000
200

50, 600
969, 300
12,600

35,500
35,400
62.200

2.411,400

111,600
194,000

115,200
11,700

133,000

565, 500

15,800

2,046,900

12,200
64,500
49,200

1,191,000
149,300

1908-9

L07ig lOTLS.

3.'')5. (MM)

15,000

478,000
224, 4(M)

1,072,400

600
3,(M)0

7,(KK)

10, 000
6, (MM)

140,900

13,,"^00

36, 4(K)

100

24, (KH)

100
11,700
5, .500

200
48,900

1,521,800
4,400

24,800
37,400
69,500

3.038,000

159,100
244,000

108,500
11,800

148,000

671,400

13,800

3,513,100

1,872,900

11,400
120, 400
53,100

1,222,000
110,600

3,390,400

1U09-1U

Long tons.
' 2'.M), (;25

» 7,679

46:j,0(M)

279. 5(M)

1,040,804

400
2.0(K)

7, (KM)

6 10, (MX)

6, (MM)

14.5, 600

9, 200
18, 300

1(X)

18,8(X)

100

12,300
5,000
300

.53,0(K)

1,817,-500

11,900

42,200
6.37,400

91,400

3,329,304

125, 300
249,000

101,000
10,800

148,000

6:J4,100

21,300

2,127,100

11 12,000
6 120, 400

57,900
1,222,000

125, 700

3, 665. 100

1910-1!

( prcllnii-

nary).

Long toTVi.

300, (MJO

11,000

.VMi, fMK)

291.1MM)

1,108,900

M(X)
2. (MM)

7, (KM)

6 10, (KM)

6. (MM)

157..500

* 9. 2(X)

40,400
< 100

12, (XX)

100

13,200
< 5,000

<.3(X)

52, (XK)

1,500,000
11,600

* 42,200
6.37,400
< 91. 400

3,106,700

146,200
282.000

108.300
i 10.800
162,000

709.300

22,600

2, 226, 400

11 12.000
6 120, 4(X)

< 57,900
1,2.34,000

147,0(JO

3,797.700

1 Preliminary census returns.
* Unoflicial.
» Shipments (domestic) to the United States for calendar year in which crop year ends.
* Year preceding.
6 Data for 190(i-7.

* Data for 1908-9.
1 Exports.
' Sugar on which internal-revenue tax was paid.
» Exports for year ending March 31.

10 The figures represf-nt the production of about 97 per cent of the area under sugar cane and 90 per cent
of the area under all sugar crops, during 190(>-7 to 1909-10.
11 Average production 1<K)7 8nnd 1908-9.
12 Exports lor year ending June 30.
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SUGAR— Continued.

Production of sugar in countries named, 1906-7 to 1910-11—Continued.

Countries.

Cane Sugar- Contiii.

AFRICA.

Egypt'...
Mauritius.
Natal
Reunion ^.

Total.

OCEANIA.
Australia:

Queensland
New South Wales

Fiji

Total.

Total cane sugar

Beet Sugar,

north america.

United States: Contiguous.
Canada:

*

Ontario

Total

.

EUROPE.

Austria-Hungary '.

Belgium
Bulgaria '

Denmark
France »

Germany
Greece i

Italy I

Netherlands
Roumauia i

Russia^
Servia'"
Spain!
Sweden »

Switzerland i"

Total

Total beet sugar

Total beet and cane sugar

1906-7

Lang tons.

42, (XK)

216,700
24,200
45,800

328,700

182,200
23, 400
41,900

247, 500

7,468,900

432,000

9,300

441,300

1,309,(500

273, 400
3,000
05,200

601 , 900
2, 206, 600

1,000
105, 000
162,000
29,000

1,206,400
7,300

80, 000
160,000
2,700

6,3;«, 100

6, 774, 400

14,243,300

1907-8

Long tuns.
55,000
161,500
32,(K)0

46, 500

295,000

185, 100
29,200
68,300

282,600

7,083,400

414,000

9,400

423,400

1,389,300
223,400
3,000
51,800

637,000
2, 104, 900

400
134, 000
156,000
21,000

1,232,800
7.300
93,000
110,000
2,700

6, 166, 600

6, 590, 000

13, 673, 400

1908-9

Lung tons.

49,000
192,800
77,500
38,800

358, 100

150,400
15,300
66,100

231,800

7,703,600

380,000

8 9,400

389, 400

1,365,000
243,700

6,000
65, 30O

701,400
2,046,400

1,000
163,000
194,000
25,000

1,109,100
7,300

107,000
134, 000
2,700

6,170,900

6, 560, 300

14,263,800

1909-10

Long twns
52, 000

248, WX)
2 77,500
> 39,000

416,500

132,800
14,700
68,900

216, 400

8, 282, 704

447, 946

•9,400

457,346

1,225,900
235, (iOO

4,000
61,800

711,600
2,005,200

2 1,000
109,000
178,000
30,000

1,002,400
7,300

85,000
125, 000
2,700

5,784,400

6,241,746

14, 524, 450

1910-11

( prelim i-

uary).

Long tons.

51,000
219,:J00
a77,.'iOO

1 43,000

393,800

210,800
18,800
61,800

291,400

8,321,500

456, 000

89,400

465.400

1,498,700
267,000
3,000

107,300
6;i0,000

2, 548, 900
2 1.000
181,000
213,000
49.000

1,881,600
7,300
70,000
171,100
2,700

7,631,600

8.097,000

16,418,500

1 Unofficial.
2 Data for 1908-9.
3 Exports for calendar year in which crop year ends.
« Preliminary census returns; 496,800 short tons of " granulated " and 4,900 of "raw" beet sugar.
6 In addition to Ontario; Alberta produced 2,230 long tons in 1907-8.
6 Data for 1907-8.
' Estimate as returned by Central Union for Beet Sugar Industry
8 In terms of refined sugar. Total production of sugar and mohxsses in terms of refined sugar: 1906-7,

672,060 long tons; 1907-8, 640,452; 1908-9, 711,654; 1909-10, 722,303; 1910-11, 640,208 long tons.
9 Sugar made from beets entering factories.
10 Average production as unofficiaUy estimated.
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SU(JAR- Coiiliimod.

Production of sinjar in (Ik I'liilnl Slatcn and il.s posseas ioiiH, 1839-40 to 1910-11.

[(Ynsns (liitn, ivs fur as avalliil)I(', iin> ^ivcii in iialics. Census of Ikio did not sepanit« rune and muplo
sii^rar; stalislics for "Otlu'r Soiillicni Siiilcs" rojjn'Sfnl production of all su^;ar in Hoiilh Carolina, (ioorKia,
Kloriila, 'Pomicssi**', Alai)aiiia, and Mississippi. (Vnsnst'.s of l:V)U and lh(J()Kivc rcliinis in " llo^'sluiuls of
1,()(K) poinuls" and CtMisiiscs of ISTOand 1SH() in " llo^^sliriuls; " llics<> rflnrris w«!r<M:on\ <'rl<'d into ikjiiikIs,

ill t'cnsiis AhstracI of IV'O al rali> of l.'JOO pounds to tin* lio^slica*! and in Census t)f I'.tOO at rale, of l.tKX)

pounds, ^^>^'l-sll^^ar production for ls<.»7-<tM, for I 'JO 1 '2 and later y'^ars from Inilc*! Stutcs Department of
A>;riciiltnn» reports; for oilier years from VViilell. tVj <iray. Production o( cane su^^ar in l.ouiNianii b(vimiin(»
I'MVi-?, and in Texas he^jiiminn I ".»().'{- I. from Willeft, <t (iray; oarlior statistics for Louisiana and other
Southern Stales from Mouchereati. in |)art, laUen <iire<lly from his n'iK)rts and in part, from lli<> Slatistical
Abstract of the I'nited Slates. I'orto Kican production of cane suj,Mr for IH.')!-')') to lsy|-H.'> fr<Hn Kueb
«fc Co.; ISS.') stl to is'.t'.i I'.'OOfrom Willett (V (Jray for later years shipnients from I'orto Uico l.o the Cnlted
Stales. Statistics for Hawaii, 1X71-75 to l.s.S(^ SI, re|)re.s(Mit exr)orts from IJurr'aii of Slalislir-s I'.ul. .'10; for
IKSl-S'i to 1S,S4-S.') from Uueh i^ Co.; for later years from Willett iSi (Jray. Statistics for I'hili[)i)in(; Islands
for IS.'.t-.'i.') to 1K.'"»7-<'")M, 1 .s.")'.»-(K) to ISfilM)?, I.S7'i-7;{ to IX'.»}-% ref)rescnt exports a.s olluially returned, l;ilicn

from the Census of the I'hilippinc Islands, I'.MH; for IH.')H-.VJ, lK()7-()8to 1K71-72 from Foreign Marl<ct,s iJuI. 14,
nM'|•esentin^r commercial estimates of exports; 1S04-0.") to l.S<)H-(M), exports from \Villelb<fe (Jray; subsequent
to I8i)S-9y (except the Census crop of I'JOU), exports from ollicial sources.)

Year.

1830-^0
'

1849-60 1

1854-^55.

1855-5G.
l.S5f;-^7.

18.57--58.

1858-^9.
1859-60.

t859-€0K

1860-61.
1861-62.
1862-6;}.

1863-64.
1864-65.

1865-66.
1866-67.
1867-68.
1868-69.

1869-70.

1869-70 >

.

1870-71..
1871-72..
1872-73 .

.

1873-74..
1874-75..

187.5-76.

1876-77.
1877-78.
1878-79.
1879-80.

1879-80 K

1880-81 .

.

1881-82..
1882-83 .

.

1883-84 .

.

1884-85..

1885-86..
1886-87..
1887-88..
1888-89..
1889-90..
1889-90 K

TJeet

sugar.

Long tons.

MOO

500
700

100

200
1,200

Cane sugar.

Louisiana.

500

3 500

535
953

600
800
255

1,861
2,203

Long tons.

63,548
Hogsheads.

226,001
Long tons.

171,976
113,647
36,327
137,351
1&5,177
1L3,891

Hogsheads.
221,726

Long tons.

118,332
235,858
43,2}2
37,723
4,821

8.884
19,152
18, 482
42, 434
44,399

Hogsheads.
80, 706

Long tons.

75,392
65,583
55,958
46,090
60, 047

72,954
85,122
65, 671

106,910
88, 822

Hogsheads.
171,706

Long tons.

121,867
71,373

, 135,297
128,443
94,376

127,958
80, a59
157,971
144,878
128.344
130,413

Other
Southern
States.

Long tons.

403
Hogsheads.

21,676
Long tons.

13,169
9,821
2,673
6, .385

8,169
5,149

Hogsheads.
9,266

Long tons.

4,313
5,138
2,768
250
179

348
3,348
4,518
2,567
2,402

Hogsheads.
6,337

Long tons.

4,208
4,217
4,235
2,410
3,454

4,046
3,879
5,330
5,090
3,980

Hogsheads.
7,166

Long tons.

5,500
5,000
7,000
6,800
6,500

7,200
4, 5.35

9,843
9,0.31

8,159
4,089

Porto
Kico.

Long tons.

58, .377

82,000
85,000
69, 444
58,000
57,000

67,000
68,000
63,000
61,590
63,375

64,417
68,229
73,9.35

81,500
102,110

103,304
89..559
87, 639
71,755
72,128

70, 016
62,340
84,347
76,411
57,057

61,715
80.066
77, 632
98, 665
70,000

64,000
86,000
60,000
62,000
55,000

Hawaii.

Long tons.

11,197

11.&39
11,418
17,157
21,.H84

28,386

41,870
50,972
51,705
63,918
76, 49G

96.500
95,000
100.000
120.000
120,000

Philippine
Islands.

Long tons.

35,008
47,397
30,066
26,8.58

50, 095
49,013

45,316
60,957
51,240
44,325
46,092

40,636
55, 195

74,081
68,818
7.S,214

87,465
95,526
83,865
99,770
126,089

128,485
121,052
120,096
129,777
178,329

Total

Long tons.

2a5,508
14.s,047

193,726
120, 199

200,997

182,019
169,040
158, 445
224,861
142,.554

> Censas figures.
* Mean annual production; quantity varied from year to year between 300 and 500 tons.
' Production uncertain; not exceeding quantity staled.

278,530
252,865
160.066
240,038
301,441
225, 053

234,961
369,9.53

160, 240
144,288
114,867

114,685
146,324
171,416
195,719
227,525

270, 769
2.55,285

2J2. 197
220,725
273,015

287, 240
28:^,911

2*)2, 701

340.272
357, 774

4.36,960

355.958
465.860
418.590
449,322

478,277
4.36,234

486,514
562.631
456,260
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SUGAR—Continued.

rroducliun u/ sugar in the United Statea and its possessions, 18S9-40 to 1910-11—Con.



STATISTICS OF SUGAR. G07

SlTGAR~-(\)ii(inuo(l.

Wholesale prices of sugar per pound, by months, on New York inarkcl, rJ07-l'Jll.

Diito.

1907.

January
Ft'bniary .

.

Manh
April
May
Juiu'

July
Aujiust
September.
October
November.
December..

1908.

January
February..
March
April
May
Juiie
July
August
September,
October
November.
December.

.

Uaw.

Muscova-
do, SJ)"

I)<)lari7,a-

tion.

Low. IliKh.

1909.

January
February
March
April
May
June
July
August
September....
October
November
December

1910.

January
February
March
April
May
Jurie
July
August
September. ..

.

October
November
December

1911.

January
February
March
April
May
Jurie
July
August
September. ..

.

October
November
December

CIS.

2. OS
2. SS
2. SS
3. 10

3. 24
3.21
3. 34
3.25
3.42
3.40
3.10
3.12

3.27
3.17
3. 30
3. 80
3.74
3.7.5

3. (i7

3.40
3.40
3.40
3.42
3.17

3.17
3.11
3.24
3. 30
3. 30
3. 3()

3.42
3.52
3.05
3.70
3.80
3.52

3.52
3.58
3.80
3.74
3.74
3.07
3.80
3.80
3.55
3.30
3. .30

3.43

2.92
2.95
3.17
3. 30
3. 30
3. 30
3.48
4.11
4.75
5.24
4. 50
4.11

Cts.

3.12
3. (K)

3. 15

3.27
3. 03
3.40
3.44
3.44
3.45
3.45
3.50
3.35

3.45
3. 38
3. 8()

3.98
3.92
3.92
3. 92
3.75
3.48
3.59
3.48
3.42

3.25
3.24
3.50
3.55
3.45
3.42
3.52
3.00
3.74
3.90
3.95
3.83

3. 08
3.80
3.92
3.80
3.83
3.80

3. .36

3. .30

3.42
3.42
3. .36

3.80
4.20
4.80
5.40
5. 46
5.24
4.56

Onlrlfugttl
Utl"

j)olari na-

tion.

Low.

cut.

3. 4S
3. 38
3. 38
3. 55
3.74
3.71
3. S4
3.89
3. 92
3.90
3. 01

3.02

3.77
3.07
3.80
4.30
4.24
4. 25
4.17
3.90
3.90
3. 9(1

3.92
3.07

3.07
3.01
3.74
3.80
3.80
3.80
3.92
4.02
4.11
4.20
4.30
4.02

4.02
4.08
4.30
4.24
4.24
4.17
4. .30

4. .30

4.05
3.80
3.80
3.93

.3.42

3.45
3.07
3.86
3.80
3.83
3.98
4.01
5.2.5

5.74
5.06
4.61

High.

eta.

3. 02
3.50
3. 05
3. 70
3. 93
.3. m
3. 94
3. 98
3. 95
3. 95
3.90
3.85

3.95
3.88
4.30
4.48
4.42
4.42
4.42
4.25
3.98
4.09
3.98
3.92

3.75
3.74
4.00
4.05
3. 95
3.92
4.02
4.11
4.24
4.40
4.45
4.33

4.18
4.30
4.42
4. 30
4. 33
4. .30

4.30
4.48
4.42
4.00
3. 93
4.05

3.86
3. 80
3. 92
3.92
3. 80
3.98
4.70
5. ,30

5. 90
5. 90
5.74
5.00

Cut loaf.

Low.

Cts.

5..50
5. 40
5. 40
5. 40
5. .50

5.70
5.()0

5.70
5.70
5.70
5.50
5.45

5.00
5. 00
5.70
0.20
20

0. 20
0. 10

5.80
5.80
5.80
5.60
5.45

5.45
5. .35

5.45
5.75
5.75
5.75
5.05
5.75
5.85
5.95
5.95
5.75

5.75
5.95
0.05
5.95
5.95
5.95
5.95
5.95
5.85
5.45
5.40
5.40

5.50
5.40
5.50
5. 00
5.70
5.70
5.80
0.45
7.05
7.40
0.90
6.05

High.

5. 50
5..50

5.40
5.50
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.(>0

5.70
5.70
0.20
0. 30
0..30

0.20
6.20
6.10
0.00
0.00
5.90
5.70

5.45
5.45
5.75
5.85
5.85
5.75
5.75
5.85
0.10
5.95
0. 05

0.05

5.95
0.05
0.05
0.05
6.05
6.05
5.95
6.05
0.05
5.85
5.45
5.70

I'owdtTcd.

Low,

0.45
6. 95

7. .55

7.55
7.40
0.80

cm.
4.!K)

4. SO
4.80
4.80
4.;K)

5.10
5.00
5.10
5.10
5. 10

4.90
4.85

4.90
4.90
5.00
5.50
5. .50

5..50
5.40
5.10
5.10
5.10
4.90
4.75

4.75
4.()5

4.75
5.05
5.05
5.05
4.95
5.05
5.15
5.25
5.25
5.05

5.05
5.25
5..35

5.25
5.25
5.25
5.25
5.25
5.15
4.75
4.70
4.70

4.80
4.70
4.80
4.90
5.00
5.00
5.10
5.75
0..35

0.70
0.20
5.85

High.

Cts.

4.90
4. 90
4.80
4.90
5. 10

.5. 10

5.10
5.10
5.10
4.90

5.00
5.00
5.50
5. 00
5.00
5.50
5.50
5.40
5. .30

5..30
5.20
5.00

4.75
4.75
5.05
5.15
5.15
5.05
5.05
5.15
5.40
5.25
5.35
5.35

5.25
5.35
5. .35

5.35
5. .35

5.35
5.25
5.:}5

5. .35

5.15
4.75
5.00

4.90

Hennod.

flranulated,
(iiif or

standard.

Low High.

Cts.

6.25
6. .85

6.85
6.70
6.10

5.00
4. 90
5.(K)

5.00
5.00
4.80
4.75

4.80
4.80
4.90
5.40
5.40
5.40
5. .30

5.00
5.00
5.00
4.80
4.65

4.05
4.55
4.05
4.95
4.95
4.95
4. 85
4.95
5.05
5. 15

5. 15

4. 95

4.95
5.15
5.25
5.15
5.15
5.15
5.15
5.15
5.05
4.05
4.00
4.60

4.70
4. CO
4.70
4.80
4. 90
4.90
5.00
5. 05
0.25
6. (i5

6.15
5.80

Cts.

4.80
4.80
4.80
4.80
5. (K)

5.(X)

5.00
5.(K)

5.00
5.00
5.00
4.80

4.90
4. 90
5.40
5..50
5.50
5.40
5.40
5.30
5.20
5.20
5.10
4.90

4.05
4. (i5

4.95
5.05
5.05
4.95
4.95
5.05
5. .30

5. 15

5.25
5.25

5. 15

5.25
5.25
5.25
5.25
5.25
5.15
5.25
5.25
5.05
4.()5

4.90

4.80
4.70
4.80
4.90
4.!K)

5.00
5.r^
0.20
0. 80
6. .SO

0. (.5

6.05

Soft sugar
No. 1.

Low.

Cts.

4.45
4. 45
4. 45

4. 45
4. .55

4.75
4.65
4.75
4.75
4.75
4.55
4.50

4. .55

4. .55

4.65
5.15
5.15
5.15
5.05
4.75
4.75
4.75
4.55
4.40

4.40
4. .30

4.40
4.70
4.70
4.70
4.60
4.70
4.80
4.95
4.95
4.70

4.70
4.90
5.00
4.90
4.90
4.90
4.90
4.90
4.80
4.40
4.35
4.35

4.55
4.45
4.55
4.05
4.75
4.75
4.S5
5.50
6.15
6.45
5.95
5.60

High.

Cts.

4. 45
4. 45
4.45
4. .55

4.75
4.75
4. 75
4.75
4.75
4.75
4.75
4.55

4.65
4.05
5. 15

5.25
5.25
5.15
5.15
5.05
4.95
4. 95
4.85
4.65

4.45
4.40
4.70
4.80
4.80
4.70
4.70
4.80
5.05
4.95
5.00
5.00

4.90
5.00
5.00
5.00
5.00
5.00
4.90
5.10
5.10
4.80
4.40
4.65

4.55
4.55

65

75
75

85
50

0.00
0. 60
6. 00
6.45
5.85

Soft sugar
No. 15.

Low.
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SUGAR—Continued.

Jnttrnatioruil trade in suyar, 1000-1009.^

EXPORTS.

Country.

Arj^'entina

Austria-Hungury
Belgium
Brazil
British Ciuianu
British India
China
Cuba
Dutch East Indies. .

.

Egyr3t
Formosa
France
Germany *

Mauritius
Netherlands
Peru
Philippine Islands. .

.

Reunion
R ussia
Trinidad and Tobago.
Otlier countries

Total.

Year
begin-
ning-

Jan.
Jan.
Jan.
Jan.
Apr,
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Apr.

iyO(i

Pounds.
233, G90

l,(i31,945,42l
4tU,t)54,txi3

187, 278, 992
257, 490, 240
46, tiOO, 920
23,10(i,0(X)

2,643,700,97.')

2,197,208,868
10,495,854

147,283,970
617,793,487

2,671,855,098
410,9l9,;i7t;

360, 050, 106

301,435,777
285, 393, 647
80,424,062
214,041,360
100, 809, 856

1,093,894,758

13,743,626,690

1907

Pounds.
140,653

1,618,876,642
379,5()5,923
28, 34<>, 807

225, 650, 880
46, 583, 376
14,894,000

2, 910, 438, 045
2, 632, 250, 558

9, 20<), 628

124,809,731
731,268,080

2,015,279,142
431,348,726
299,971,063
243, 8()4, 933
282,006,295
102,514,264
396,915,568
103,645,472

1,033,443,798

13,631,020,584

1908

Pounds.
40, 022

1,769,027,274
293,149,310
69,616,218

2.58,077,120
40,3.'>5,(X)8

32, 200, (XKJ

1,991,018,008
2, 823, 722, 228

8, 638, 977

137,148,777
.540,824,641

1,842,130,114
434,420,571
339,798,814
275,339,613
319,082,784
104, 133, 25(i

658, 262, 999

88, 744, 320
985,775,000

13,017,605,714

1909 1910

Pounds.
87, 576

1,757,0<32,893
319,319,090
150,978,352
243,113,920
36, 905, 904

22, 580, 4(K)

3, 200, 04t>, 443

2,773,927,808
9, 886, .572

279, 6(i2, 208
5.35, 7.57, 483

1,882, .598, 329

395, 399, 878
336,095,311
276,350,900
285,116,244
80,815,236

451,90t),732

101,539,200
1,044,777,000

Pounds.
122,915

1,486,011,604
205, 2xA, 520
129, 683, .390

a 226, 136, 9(X)

51,:J85,600

35,451,600
3, 865, 742, :i84

2 2,893,876,058
14,914,473

410,588,032
423, 779, 2.35

1,543,202,143
475,894,272
321,262,870

* 276, 350, 900
267,796,166
< 86,815,236

2 328, 554, 254
103,594,736

2 1,317,861,000

14, 196, 533, 539 14,530,888,348

IMPORTS.

Argentina
Australia
British India
British South Africa.
Canada
Chile
China
Denmark
F^ypt
Finland
France
Italy
Japan
Netherlands
New Zealand
Nonvay
Persia
Portugal
Singapore
Switzerland
Turkeys
United Kingdom
United States
Uruguay
Other countries

Total.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar.
Jan.
Jan.
Jan.
Mar.
Jan.
Jan.
July

4, 272, 159

94,026,128
1,222,700,352

112,8.')6,109

461,680,563
118,260,828
872, 765, 600
45,473,415
76,321,099
83, 322, 752

222, 562, 321

31,832,317
504,816,933
121,994,196
93, 329, 376
80,364,138

209, 477, 168

72,092,109
134,471,060
187,653,456
302,621,9t;3

3,420,016,970
3,873,00.5,001

47, 969, 665
438,310,189

12,833,468,539

95,

13,

1,073,
106,

445,

124,

763,

53,

54,

87,

238,

52,

439,

196,

118,

87,

191,

72,

102,

205,

302,

3,535,

3,872,

3,

531,

950,271
891,696
977,072
40(i, 000
001,150
648, 777
184, 133

256, 502
872, 620
085, 848
108,985
332, 87()

518,000
542, 746
135,248
092, 424

423, 247
9()5, 925
5()3, 407
551,900
621,963
722, 624

221,493
904, 846
965, 044

12,709,664,917

91,

43,

1,185,
91,

439,

106,

554,

82,

117,

90,

254,

10,

443,

141,

102,

87,

187,

73,

91,

201,

302,

3, 495,

3,718,
57,

595,

654, 477
918,224
089, 696
480, 800
310,821
(iOO, 995
967, 466
810,505
407, 089

109, 703

266, 538

795, 373
138,800
159, 438

66.3, 080
074, 147

302, 229

321,404
263, 733

421, 100
621,963
191,616
700, 796
086, 651

478,000

12,504,967,970

43,

223,

1,254,

07,

522,

153,

730,

84,

108,

97,

238,

20,

298,

156,

116,

98,

201,

77,

125,

201,

302,

3,603,
3,816,

6 57,

610,

083, 759
324,.304
059, 776
321,877
558, 227
762, 051
422, 533
324, 407
403,341
570, 050
557, 561

113,207
867, 000
030, 520
441,130
077, 191

240, 499
187,757
340, 207
007,271
021,903
325, 456

890, 855
086, 651

738,000

13, 275, 580, 325

125,

76,

1,346,
60,

534,
L58,

574,
50,

96,

306,

14,

267,

141,

115,

101,
4 201,

72,

M25,
223,

302,

3, 587,

4, 195,
6 57,

2641,

384,925
178,592
734,816
347, 661

481,772
363,803
843, 733
.303,020

017,820.

085, 928
543,016
431,091
126,133
672,455
486,560
796, 435
246, 499
505, 350
340, 267
342, 955
621, %3
888, 864
075, 830
086, 651

775,000

13,447,741,139

» Sec "Coneral note, ' p. 526.
2 Preliminary.
« Not including free ports prior to Mar. 1, 1906.

•• Year preceding.
5 Data for 1899.
6 Data for 1908.
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TKA.

Jntrmntiounl trmh in tin, lUin, lUIO.^

KXI'OUTS.

Country.

BriUsh India
(Vyioii
iMiiiiu

Dutch Kiist Indies.
Forniosii
•Tiipaii

SiiiKiiporc

Otlioi countrips

ToUl

.

Ycur 1)0-

jjinniiiK-

.laii.

.lull.

.Ian.

Jan.
Jan.
Jan.
Jan.

1906

Pounds.

\7o,r,27,VJn
].S7,217,0(i7

2(;,.'ii(),2;{!)

2;<,()iM,.'-,()H

.32,a'<,s, ii.'i

•j,:M\,m7
29,172,9S«

707,177,()32

1907

Pounds.
2'M,r.v.),'.v.n

i7!),Hi;{,'i<;j

;{(), 240, 8(W
22,l)7.'i,0<iK

ar), :\rA, ir,2

2,.vji,;i;{.i

«, 001, 211

728,4.50,018

1908

Pounds.
2;n,oir.,si7

\T.)i.VAH,:\\2

210, l.'il,4<)7

34,721,91.')

2:{,.'i.'i7,27:i

ai,0.'i7,iKK)

2, 2(Ki, 4(X)

(i,8:«),0(X)

718,802,090

1W)9

Pounds.
2(1,210,817
l92,8.S«l,.'i4.'i

199,497,407
:}.'), 9.'i<i, 4(XJ

X\, G72, 748
.'«i,949,018

2, 2:^1, .'{.l.i

5,.'')77,0(J0

741,0.37,928

1910

Pounds.
2.'').S,871,274

182,070,(Xi4

207, .124, W7
2:{:i,80<),970

24,240,8;}.5

.'{9,820,886
3 2,2.'-,7,:m

2 4,898,000

7W, 290, 059

IMPORTS.

Art^cntina
Australia
Austria-Hungary
IJritish India
British South Africa.
Canada
Chile
Dutch East Indies.

.

France
French Indo-China..
(Jerniany *

Netherlands
New Zealand
Persia
Russia
Singapore
United Kingdom
United States
Other countries

Total

.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar.
Jan.
Jan.
Jan.
Jan.

2,87r),3G.3

29,478,014
2,859,015
5,420,7.31

4,82.3,30;i

20, 478, 242
2,904,127
5,11.3,929

2,519,3.30

2,399,784
8,075,188
9,559,206
6,140,842
5,410,358

207, 529, 801

4,992,207
270, 123, 489
89, 437, 757
32,070,924

718,818,990

2,833,071
35,174,1.52

3,090,439
5, 9()5, 738

4,013,177
28, 840, 872
2,380,893
5, 443, 220

2, .540, 083

2, 7.54, .303

8,080,920
9,202,811
6,771,109
9,782,414

204,713,749
4,842,1.33

273,984,050
99,117,343
44,203,232

755,000,369

4,14.5,415

29,873,772
3, 104,.320

7, 598, 5.59

4,013,06.5

30, 772, 138

2, .320, 521

5, 740, 209
2, .502, .557

2, 9M, 5(i8

8,828,188
10, 2.34, 107

0,471,9()5

7, 477, 782

192,109,515
4, 763, 867

275,417,319
90,930,621
40,958,000

730,826,548

3, 792, 494
31,617,111
3,18.3,442

3,61.5,201

4,.304, 868
40,14.3,248

2,8.32,()<)4

5,774,441
2,7.32,381

2,093,845
10,937,462
10,299,0.5.3

7, .302, 310
8,127,241

162, .348, 704

.5, 191,tJ00

28.3, .547, 798
104,484,5.50
4.3, .580, 000

736,574,473

.3,7.5.5,119

.%, 727, 7fJ0

3,019,420
4, 406, .394

5, 1.39, .3.50

37, 480, 9.54

.3, .504, 781
2 6,112,770
2,781,103

3 2,09.3,845

6,894,005
10,9.5.5,943

7,580,816
3 8,127,241

3 102, .348, 704
3 5,191,600
287,078,4.53
98,108,939

2 4.5,703,000

7.37,676,137

» See "General note," p. 526.
2 Preliminary.

3 Year preceding.
* Not including free ports prior to Mar. 1, 1900.

Wholesale prices of lea per pound, by months, on New York marlcet, 1907-1911.

Date.

1907.

January
February
March
April
May
June
July
August
September...
Octol>er
November. .

,

December

1908.

January
February. .

.

March
April
May
June
July
August
September..
October
November.

.

December. .

.

Foochow, fair

to fine.

Low,

Cents

&i
9i
9A

%
9J

9i
9i
9i

101
lOJ
12

13

13

13
13

13

13

13
13
13
12JI

12i
12A

High.

Cents.
21

21
21

21

21

21
21

21
21

21
21

21

21

21

21

21
21
21
21
21
21

21

21

21

Formosa, fine

to choice.

Low. High

Cents.
22
22
22
22
22
22
22
22
22
22
22
22

22
22
22
22
22
22
22
22
22
20
20
20

Cents.

38
38
38
38
38
38
38
38
38
35
38
38

45
45
45
45
45
45
45
45
45
45
40
40

Japans, pan
fired.

Low. High

Cents.

Uh
Ui
22

14i
14^
16
16

19i

18i
18i
18i
18i

19
19

19
18
18
18
18
18
18
18
18
18

Cents.

31
31

31

31

31

34
34

35
35
35
35
35

34
35
34

34

34
35
34
35
35
35
34
34

India-orange
pekoe.

Low. High

Cents.

19J
15
15
15
15
15
15
15
15
15
15
15

17

17
17

17
17
17
17

17
17

17
20
20

Cents.

25i
25
25
25
25
35
25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25

Ceylon-orange
pekoe.

Low. High.

Cents.

19
16
16
16
16
16
16
16
16
10
16
18

18
18
18
18
18
18
18
18
18
18
19
19

Cents.
28
28
28
28
28
28
28
28
28
28
28
30

30
30
30
30
30
30
30
30
30
30
22
22

20139°—YBK 1911 -39
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TEA—Coutinued.

Wholesaie prices of tea per pound, by months, on New York market, 1907-1911—Contd.

Date.

1909.

Jauuary
February...
March
April
May
June
July
August
September..
October
November.

.

December, .

.

1910.
January
February
March
April
May
June
July
August
September..
October
Novemtjer. .

.

December. .

.

1911.
Jauuary
February
March
April
May
June
July
August
September..
October
November.

.

December. .

.

Foochow, fair



8TATI8T1CS OF CUl'FKi:. (ili

COFFEE—(bill ill u('<l.

CofTfi' crop nf roil II Iri'S niiiinil, I'liiii I'lin < miiI i imi<l .

Country. liKX) 1907 1908 1900 1910

WEST INDIES.

Haiti
Sun to DoniitiKO '

Triniiiud •'•

Juiimic'ii s

(iuiKioloupe <

('uba
Leoword Islands (Hrilish) ».

Total

Total North America.

Pounds.

2,'.)17,(XK)

l'.»,()(K)

(),UJ,(J(X)

1,903,000
(")

1,000

Pnundn.
I (>H,<.M)1,()(X)

3, 111, (KM)

0,(NM)

10,.Vil,(XX)

1,<K«,(X)0

(i,.'i9<i,<K)0

3,000

Poundn.
I (^'1, HIS, 000

4,081,000
4,(KXJ

7,88.''), (XX)

1,903,000

5,000

Ponndit.
» 41,:U3,(XK)

1,.'>12,(X)0

4,(XXJ

H,2rA,(m
1,903,000

(-)

2,000

Poundn.
» 79,42'),(XJ0

4,.ViO,(MX)

1,000
9,782,(XJ0

2,.VJ0,000

3,000

75, 54<), 000 91,377,000 77,720,000 53,048,000 96,201,000

404,776,000 381,837,000 333,771,000

SOUTH AMERICA.

Brazil:

«

Rio de Janeiro.
Santos
Victoria
Bahia
Other ports

422,435,000
1,344,765,000

47,140,(X)0

29, 293, OCX)

3, 725, 000

466, 395, 000
1,517,230,000

60,973,000
27,016,000
2,511,000

Total. 1,847,358,000 2,074,131,000

Venezuela 6

Colombia *

Bolivia <

Ecuador 2

Peru 2

Dutch Guiana.
British Guiana.

99,201,000
92,593,000
1,500,000
5,835,000
2,469,000
481,000

90, 190, 000
92, 593, (XX)

1,5(X),000

2,520,000
2,443,000

522,000

V)

Total South America 2, 049, 437, 000 2,263,899,000

ASIA.

Dutch East Indies:
Java&
Sumatra 8

Celebes *

Total.

Federated Malay States: 2

Perak
Selangor
Negri Sembilan

Total,

British India 8

Ceylon
British North Borneo 2.

Sarawak 2

Arabia (Aden) 3

Total Asia.

66.853,000
4,085,000
2,000,000

31,044,000
5,719,000
2,000,000

72,938,000 38,763,000

133,000

3, ()95, 000
522,000

26,000
2,281,000

259,000

4,350,000 2,566,000

17,695,000
750,000
12,000
38,000

12,714,000

33,051,000
420,000

3,000
26,000

14,377,000

108,497,000 89,206,000

AFRICA.

Somaliland "

Southern Nigeria 2

Nyasaland Protectorate.
German East Africa 2. .

.

Somali Coast 2

Liberia <

Abyssinia *

Uganda Protectorate '.

.

Sierra Leone
Union of South Africa:

Natal
Seychelles 2

Gold Coast 2

Belgian Kongo 2

Total Africa.

330,000
69,000

506,000
1,105,000
5,047,000
2.000,000

10,000,000
12.000
23.000

31.000
(l.(XX)

3,000
165,000

198,000
39,000
885,000

1,393,000
7,257,000
2,000,000
10,000,000

13,000
16,000

28,000
7,000
1,000

161,000

19,297,000 21,998,000

392,921,000 407,387,000

405, 069, 000
1,182, .579, 000

62, 885, (XX)

21,894,0(X)

2,001,000

392,574,000
1,779,-523,000

39,61(i,(J(X)

19,620,000
1,578,000

1,674,428,000 2,232,911,000 1,286,217,000

103,454,000
92,593,000
1,500,000
8,315,000
1,102,000
1,109,000

89,000

93,987,000
92, 593, 000
1,500,000
7,550,000

736,000
552,000
97,000

93,916,000
92,.593, 000
1,500,000
7, 5.50, 000

736,000
5.52,000

108,000

1,882,590,000 2,429,926,000 1,483,172,000

39,349,000
9,586,000
2,000,000

29,954,000
3,291,000
1,500,000

27,617,000
3,000,000
1,000,000

50,935,000 34,745,000 31,617,000

2,000
2,334,000

94,000

1,000
1,757,000

43,000
1,483,000

15,000

2,430,000 1,801,000 1,498,000

33,826,000
310,000
4,000
22,000

15,670,000

27,648,000
116,000

3,000
17,000

15,276,000

34,984,000
93,000
1,000

16,000
15,374,000

103,197,000 79,606,000 83,583,000

245,000
37,000

1,011,000
2,228,000
5,767,000
2,000,000
10,000,000

22,000
21,000

19,000
6,000

91,000

399,000
70,000

774,000
2,228,000
5,893,000
2,000,000
10,000,000

33,000
7,000

4,000
2,000

28,000

208,000
47,000

308.000
2,228,000
5.893,000
2, (XX). 000

10, (XX). 000
200.000
23,000

C)

4,000
2,000

18,000

21,447,000 21.438,000 20,931,000

' Exports, year boginning Oct. 1.

' Export.s, year en(ling Dec. HI.

» Exports, year ending Mar. 31 of the veur lollowing that stated.
<Estlmat(Kl.

5 No data.
« Exports, year beginning July 1.
T Less than 1 ,000 pounds.
8 Partial returns.
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COFFEE—Continued.

Coffee crop of countries named, 1906-1910—Continued.

Country.



STATISTICS OF COFFEE.

COKI-MOK ('(.nfinucd.

G13

Wholesale prices of coffee jycr pound, by inoiilhs, on the Meir Yorl- and New Orleans
marl-els, If}07-I'JJ l—i'uuWmuHl.

Dnto.

1910,

July
Atijjiist . . .-

Soptfinber
October. .

.

November,
December.

1911.

January . .

.

February

.

March
April
May
June
July
August. .

.

September
October...
November
December.

New York.

Rio No. 7.

Cts.

8J
88
10

101
13

12?

12J
12l

111
llj

121

13J
13

131
14

141

Cts.

8,»,

lOi
11

11

13i
13i

132
13

12j|

12i
124
13

13J
13i
14

16J
16?

Santos
No. 7.

Cts.

SI
9

lOi
lU
111

134

13g
13g
122

124
124
121
13

131

13i
Hi
15^

Mocha.

154 142

Cts.

142

142

142
15
15'

15

1.52

152
152
162

152
162

162
162
162
162

18i

18i

•a

W

Cts.

16i
IC.J

162
17

174
174

162
162

162
162

171
171

171

171
18

20
20
19^

Padanc.

Cts.

17

17

17i
17*

17J
18

18J
182

182

182
182
182
182
182

182
19
20
20

cts.

192

192
20
20
20

20

192
192

19i
192
192

19i
192

21i
22
22
21

Cucuta,
wa*<h«'(|.

Cts.
10
log

11

13

13
14

142

14i
132
14

132
132

148
14^
148

16i
154

Cts.
12

r2i
14

142

164

152

162

152
142
142
142
148
152
16?
161
18

18
18

Mexican
Cordoba,
wa.she<l.

Cts.
11

11

11}

122
13

14g

142
142

144
144
144
144
154

15i
15}
16

17^
172

Cts.

122
13

14

14

161

154

16
16
152
15
15

16?
162

15?
164

182
18

18

New Orleans.

ntoNo.-. «»„"'»•

Cts.

82

88
10

11

11

131

131

128

12}

124

111
121

138
134

14}

14?

141

CIS.

8iV
10

114
11

1

134

132

13}
13

122
121
1.-54

134m
14

164
16

14S

Cts.

9

.?>!

Hi
11

13

134
13

122

124

12i
12}

132

13|
1.38

148
16g

14f

Cts.

9
lOi
111

114
1.31

131

13Z

134

13|
12|
124

13J
138

138
148

164
161
1.64

International trade in coffee, 1006-1910.^

EXPORTS.

Country.
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COFFEE—Continued.

International trade in coffee, 1906-1910—Continued.

IMfORTS.

Country.

Argentina
Aiistna-H uugary
Belgium
British South Africa.
Cuba
Denmark
Egypt
Finland
Franc-e
(lermany »

Italy
Netnerlands
Norway
Russia
Singapore
Spain
Sweden
Switzerland
United Kingdom
United States
Other countries

Total..

Year l)e-

ginning

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1906

Pounds.
20, 229, 490
112,841,372
119,U40,9t>4

20,862,0(30
21,357,127
27,423,498
18,401,914
29,085,091
215,713,102
411,815,012
45.046,159
255,731,280
28, 250, 644
23,584,:i31

8,524,000
28,518,089
77.507,951
24,885,994
28, MO, 738
857.013,585
78.324,516

2. 458. 798, 977

1907

Pounds.
21,625,655
131,930,753
250,282,012
23,686,674
23,250,910
28,142,000
14,976,566
29,007,779
223,932,282
418,373,762
47,356,824

259,830,047
28,838.572
25,067,520
7,397,f)00

24,895,066
71,240,034
25,202,136
29,242,982
940,247,312
95. 070, 607

2.719,597,093

1908

Pounds.
22, 085, 972
121,780,012
134,638,074
25,321,709
24,432,111
29,073,012
21,146,287
28, 549, 443

226,559,741
425,332,652
50, 189,76;J

262,479,471
27,186,340
25,691,765
7,405.067
27,373,358
66, 899, 643
24,436,471
29, 195. 788
938,559,889
98,942,000

1909

Pounds.
25, 348, 267

126,991,574
126,319,127
27,727,936
25,407,861
33,020,499
18,994.922
30, 191,9«)8

237,975,547
470,9-23,724

53,121,381
288,284,852
31,675,494
25,757,852
0, 632, 133

27,070,627
92,267.883
26, 515, 606
29,591,296

1,139,826,171
105.957,000

2,617.298.568 2,949,801,720

1910

Pounds.
26,931,182
131,8;i5,741

110,5«>5,924

26, 629, 533
26, 698, 543
32,554,446
14,379,781
27,970,382
246,488,169
376,867,993
55, 762, 491

264, 745, 621
29,3:18.865

2 25,531,750
3 6,()32.133

28,311,2««
65, lt>4,883

25, 512, 293
29, 195, 770

804,417,451
2 108,376,000

2,463.810,219

I Not Including free ports prior to Mar. 1, 1906. 2 Preliminary.

OIL CAKE AND OIL-CAKE MEAL.

International trade in oil cake and oil-cake meal, 1906-1910.^

EXPORTS.

3 Year preceding.

Country.

Argentina
Austria-Hungary.
Belgium
British India
Canada
China
Denmark
Egypt
France
Germany 2

Italy
Netherlands
R ussia
United Kingdom.
United States
Other countries.

.

Total.

Year be-
ginning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1906

Pounds.
29.524,298
78,843,897
176,470,002
105.207,200
34,803,800

120, 944, 400
3,101,969

164,142,926
323.482,202
361,592,621
12,617.052
147,620,993

1,155,869,540
58, 524, 480

1,929.901,354
124.546,370

4.827.193.104

1907

Pounds.
26.703,310
93, 136, 461

146,626,113
127,575,168
44.286,700
132,974,800
4,889,005

145,538,121
312,335.633
396,195,045
16,901,514

206,333,847
1,164,122,145

49,669,760
1,959,101,228
128.143,233

4.954.532,083

1908

Pounds.
31,866,797
113,952,281
149,098,934
158,531,296
41,743,700
129,166,933
2,757,541

148,649,000
329,693,063
414,855,627
47,744.617
156,919,410

1,460,057,008
36, 910. 720

1,959,213,339
128,897,000

1909

Pounds.
36, 750, 682
113,295,289
153,062,212
164,075,296
42,774,000
140,888,933
9,378,148

166,676,578
410,340,434
431,040,085
51.145,397
158,760,889

1,373,467,577
247,452,800

1,488,233,547
125,812,000

5,310,057,266 5,115,153,867 5,312,874,350

1910

Pounds.
46, 549, 836
111,420.043
166,846.826
143,717,056
42,246.700
161,685,333
27,472,843
136,751,338
471,337,589
450, 594, 667
33, 395, 942
247,885.063

31,270,123,289
392,943,280

1,461,360,723
3 148,322,000

IMPORTS.

Austria-Hungary. .

.

Belgium
Canada
Denmark
Dutch East Indies.

.

Finland
France
Germany 2

Italy
Japan
Netherlands
Sweden
United Kingdom .

.

Other countries

Total.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

24,

310.

1,

843,

26,

14,

237,

1,323,

7,

134,

364,
2W,
797,

143,

769, 590
213,668
889, 700
140.047
850,775
543,404
725, 713
622.674
851,541
060,451
097,473
890.580
115.200
088,371

36, 386, 625
423.941.798
4,290.000

947,748,259
21,089,491
23,857,077

247,780,333
1,573.607,155

10,577,997
162,850,133
639,972,913
317,805,100
731.057.600
157.950.252

4,895,839,187 3.298,914.733 3,328,464,310 5,514,156,510

27,

553,

3,

1,036,
14,

20,

200.

1,463,

10,

139,

701,
258,

736,

161,

152,565
066, 958
741,000
950, 572
133, 754
873,178
278, 445
999, 742
834,835
939,333
182, 543
508,025
330.360
473.000

37,

534,

5,

1,046,

7,

22,

273,

1,612,
13.

125,

627,

316,

730,

162,

056,460
676, 433
024, 100
131,201
226.002
013, 822
874,372
275,568
299, 690
114,400
553,310
504, 552
833,600
573,000

29.

552,

5,

913,
^7.

21.

290.

1,573,
12.

158,

675,

323,

700,
3 174,

300, 437
282, 540
391,500
678, 392
226,002
457. 187
601,995
936.030
429, 976
061,867
617,307
490,312
483,840
107,000

5,438,064,405

» See " General note," p. 326.
2 Not including free ports prior to Mar. 1, 1906.

3 Preliminary.
* Year preceding.



STATISTICS OF HOSIN AND TURPENTINE.

KOSIN.

Tnteniatinnal tnulr in rosin, 1 'JOG- 1
'.) 1 .^

EXrOUTS.

015

Country.
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TURPENTINE—Continued.

International trade in Sfirits of turpe^itine, 1906-1910—Continued.

IMPORTS.

Country.



STATISTICS OF SII.K AND WOOD VVIA\

SILK

Production of raw silk in coiniinrn ndinrd, l'K)('>nH0.

IK.stiinuto of tho 8ilk Miinufiicliiri'.rs' Afwociullon of l..yon«, Frunci',
J

617

Country.
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WOOD PULP—Coutinued.

International trade in wood pulp, 1906-1910—Continued.

IMPOKTS.

Couutry.

Argoutina
Austria-Huugary.
Belgium
Denmark
Franc-e
(.lermaiiy '

Italy
Japan
Russia
Spain
Sweden
Switzerland
United Kingdom.
United States
Other countries..

Total.

Year be-
ginning-

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

1900

Pounds.
37,308,826
4,050,552

228,929,053
W, 300, 231

5t)3,826,785

103,647,347
114,077,382
37,020,000
40,715,121
70,781,583
7,882,006
10,704,828

1,341,735,300
399. 403, 200
118,509,048

3,161,571,988

1907

Pounds.
40, 845, 920
4,304,084

243, 150, 228
80,113,097

030, 970, 533
110,995,542
126,906,861
35,470,759
45,479,955
82,575.953
0,091,936
19,232,081

1,484,703,360
593,555.200
25,424,495

19U8

Pounds.
39, 930, 837
5,001,724

265,428,111
75,010,059

692,701,492
99,261,783
135,943,606
40, 753, 002
49,052,101
79, 954, 210

(), 448, 409
20,914,147

1,662,602,400
500,909,089
25,300,000

3,536,432,604 3,699,998,230

1909

Pounds.
33, 847, 259

7,675,094
258,171,700
100,035,930
040, 890, 227
90,295,125
145,528,953
38,311,700
49,932,916
69, 243, 596
6,685,152

19, 705, 376
1,661,959,040
735,300,119
59,225,000

3,910,807.247

1910

Pounds.
58,283,142
11,400,428

282,010,826
100, 798, 280
789,105,044
88,510,233
158,366,559
79,720,177

2 52, 829, 415
70,047,097
8,205,120
17,125,553

1,892,571,520
1,013.550,715

2 78,477,000

4,701,019,709

^ Not including free ports prior to Mar. 1, 1906. * Preliminary.



STATISTICS OF FARM ANIMAI^S AND Til KIR I'UODUCTB. 619

FARM ANIMALS AND THEIR PRODUCTS.

Live slock of coantrics named.

[Afrini iucoiuplololy roi)n\sonlo(I, tllr(Hl^;h luck of stiilLslics for Itir^o ureas. Number of animaLs In China,
IVrsia, .\f^;hiiiiLs("an, Kon«ii, Holiviii, Kciiudor, and .sevcriil loss imporluiit countries nnknown. For
lim/.il mnnluT of ciillloiiloncMvsliniiilcMl, hnl ronf;hly. In Kcnenil, slalislirs of cutlU*, horses, shocp, and
swino nuK-li more ooinplote tlum (hose of other animals, as statcimonls for the world.)
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Live stock oj courUries named—Continued.

Country.

SOUTH AMERICA.

Argeiitina
Brazil
British Guiana.

.

Chile
Colombia
Dutch Uuiana..
Falkland Island

.

Paraguay ''

Uruguay
Venezuela

Total.

EUROPE.

Austria-Hungary:
Austria
Hungary
Bosnia-Herzegovina

.

TotalAustria-IIangary

.

Belgium
Bulgaria
Denmark
Faroe Islands.
Finland
France
Germany
Gibraltar
Greece
Iceland
Italy
Luxemburg.

.

Malta
Montenegro.

.

Netherlands..
Norway
Portugal
Roumania

Russia:
Russia proper
Poland
Northern Caucasia

.

Total European Russia.

Servia
Spain
Sweden
Switzerland
Turkey., European >'

Year.

1908

1910
1910

1909
1910
1908
1908

1899

1911
1909
1910

1910
1900
1909
1909
1907

5 1910
1907
1910
1902
1908
1908
1907
1911

1910
5 1908
1900
1900

1909
1909
1909

1909

1905
1911
1909
1911
1908

Cattle.

Total.

Number.
29, 110,025
25,000,000

71,500
900,915

2,800,000
0, 990
5,382

5,500,000
8, 192, 002
2, 004, 257

73, 604, '271

9, 159, 808
7, 152, 508
1,308,753

17,621,129

1, 865, 833

1, 695, 533

2, 253, 982
4,093

1,491,264
14, 532, 030
20, 630, 544

405
406, 744
23,413

6,198,861
103, 485
6,863
60,000

2, 026, 943
1,094,101

703, 198
2, 545, 051

30, 735, 000
2, 268, 000
2, 778, 000

35,781,000

969, 953
2, 368, 767
2, 685, 020
1,443,371
1,471,801

Dairy
cows.

Number.

530,360

(')

« 920, 534
8 493, 451

8 1,281,974

8 1,113,633
« 7, 596, 250
10, 222, 792

58, 449

20,000
10 1,068,361

8 727, 898

380,720

8 1,838,770

Horses.

Number.
7,531,370

2,160
347, 129

341,000
270

3,314
182, 790
556, 307
191, 079

9,155,425

1,801,090

2, 173, 648
221,896

4, 196, 634

255, 229
538,271

535, 018
615

327,817
3, 197, 720
4,345,047

288
159, 068
45,121

955, 878
18,847
9 3, 384
3,000

327, 377
172,468
87, 765

864, 324

20,961,000
1,243,000
1,344,000

23,548,000

174, 363
519, 665
674,872
143, 723
254, 964

Mules.

Number.
466, 0;J7

1 56, 242
267,000

257

7,626
17,671
89, 186

893,019

73,041
< 1,911

475

75,427

^» 7 6,915
11,947

192, 740
942

88, 869

388,337'

"93,053'

57,647
515

739
886, 113

65, 381

Sheep.

Number.
67,211,764

17,600
3, 636, 053

746,000
109

724,736
214, (KjO

26, 286, 296
176,668

99,013,176

2, 428, 686
7, 904, 634

2, 498, 864

12, 832, 074

< 235, 722
8, 130, 997

726, 879
99,900
904,447

17,110,760
7,703,710

4, 668, 168
512,418

11,162,926
8,467

17, 653
400,000
889,036

1,393,488
3, 072, 988
5, 656, 444

n 40,149,000
11 1,248,000
'•5,692,000

46, 989, 000

3, 160, 166
15,117,105
1,010,217

159,727
6, 912, 568

Swine.

Number.
1, 4(J3, 591

16,600
177,687

2,300,000
2,726

72
23,900
180,099

1,618,214

6, 722, 889

6,431,966
5, 489, 946

627,223

12,449,135

1,116,600
466,333

1, 467, 822
58

221, 072
6, 900, 230

22, 146, 532

79,716

2,' 507," 798
134,067
4,659
8,000

1, 269, 844
318, 556

1,110,967
1, 709, 205

9, 743, 000
608,000
684,000

11,035,000

908, 108

2, 424, 039
894, 670
669, 253

203, 633

' Including asses.
» Unolhcial estimate.
s Total omitted, because of too few reports for individual countries.
* Data for 1895.
6 On December 31 of preceding year.
6 Dairy cows 2 years and over.
7 On farms.
8 Cows.
9 Data for 1910.
>o Including cows kept for breeding purposes.
" Including goats.
1* Not including vilayets of Scutari and Constantinople.



STATISTICS OF MVK STOCK.

Live stock of count rien navicd ('<»iil irnifMl

G21
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Live stock of countries named—Continued.



STATISTICS OK LIVK S'I'OCK.

Live stock of countries named—(jontinuod.

G23

Comitry.
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Live atock of countries named— (-outinued.

Country.



STATISTICS OF lAVK STOCK.

Liv<! slock of countries named—Coat i inn'

G25

Country.
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FARM ANIMALS AND THEIR PRODUCTS IN CONTINENTAL UNITED
STATES.

HORSES AND MULES.

Number and/arm value ofhorses and mules on/arms in the United States, 1867-1912.

January 1—

1807
18G8
1869
1870
1871

1872
1873
1874
1875
1876

1877
1878
1879
1880
1881

1882
1883
1884.

1885
18SG

1887.

1888.

1889.

1890.

1891.

1892.

1893.

1894.

1895.

1896.

1897.

1898.

1899.

1900.

1901.

1902.

1903.

1904.

1905.

1906.

1907.

1908.
1909.
1910.

1911.

1912.

Horses.

Number.

5,401,000
5, 757, 000
6,333,000
8, 249, 000
8, 702, 000

8,991,000
9,222,000
9,334,000
9, 504, 000
9,735,000

10,155,000
10,330,000
10,939,000
11.202,000
11,430,000

10,522,000
10,838,000
11,170,000
11,565,000
12,078,000

12,497,000
13,173,000
13,663,000
14,214,(X)0

14,057,000

15,498,000
16,207,000
16, OS 1, 000
15,893,0(X)

15,124,000

14,365,000
13,961,000
13,665,0(X)
13,538,000
16,745,000

16,531,000
16, 557, 000
16, 736, 000
17,058,000
18,719,000

19,747,000
19,992,000
20, 640, 000
21,040,000
20,277,000
20, 509, 000

Price per
head
Jan. 1.

$59. 05
54. 27
62,57
67.43
71.14

67.41
66.39
65. 15

61.10
57.29

55.83
66.63
52.36
54.75
58.44

58.53
70.59
74. 64
73.70
71.27

72.15
71.82
71.89
68.84
67.00

65. 01

61.22
47.83
36.29
33.07

31.51
34.26
37.40
44. 61

52.86

58.61
62. 25
67.93
70.37
80.72

93.51
93.41
95.64

108. 19
111.46
105.94

Farm value
Jan. 1.

$318,924,000
312,416,000
396,222,000
556,251,000
619,039,000

606,111,000
612, 273, 000
608,073,000
580, 708, 000
557, 747, 000

567,017,000
584,999,000
572,712,000
613,297,000
667,954,000

615,825,000
765,041,000
833,734,000
852, 283, 000
860,823,000

901,686,000
946,096,000
982,195,000
978,517,000
941,823,000

1,007,594,000
992, 225, 0(H)

769,225,000
576,731,000
500,140,000

452,649,000
478,362,000
511,075,000
603, 969, 000
885, 200, 000

968, 935, 000
1,030,706,000
1,136,940,000
1,200,310,000
1,510,890,000

1,846,578,000
1,867,530,000
1,974,052,000
2,276,363,000
2,259,981,000
2,172,694,000

Mules.

Number.

822,000
856,000
922, 000

1, 180,(K)0

1,242,000

1,276,000
1,310,000
1,339,000
1,394,000
1,414,000

1,444,000
1,638,000
1,713,000
1,7.'^0,()(X3

1,721,000

1,835,000
1,871,000
1,914,000
1,973,000
2,053,000

2,117,000
2,192,000
2, 258, 000
2,331,000
2, 297, 000

2,315,000
2,331,000
2, 352, 000
2,333,000
2,279,000

2,216,000
2,190,000
2,134,000
2, 086, 000
2,864,000

2,757,000
2, 728, 000
2,758,000
2,889,000
3, 404, 000

3,817,000
3,869,000
4, 053, 000
4,123,000
4,323,000
4, 362, 000

Price per
head
Jan. 1.

$66.94
56.04
79.23
90.42
91.98

87.14
85.15
81.35
71.89
66.46

64.07
62. 03
56.00
61.26
()9. 79

71.35
79.49
84.22
82.38
79.60

78.91
79.78
79.49
78.25
77.88

75.55
70. (i8

62. 17

47.55
45.29

41.66
43.88
44.96
53. 55
63.97

67.61
72.49
78.88
87.18
98.31

112.16
107. 76
107.84
119.84
125.92
120.51

Farm value
Jan. 1.

$55,048,000
47,954,000
73,027,0(X)
106,()54,000

114,272,000

111,222,000
111,.546, 000
1()8,953,(X)0

100,197,000
94,001,000

92,482,000
101,579,000
95,942,000
105,948,000
120,096,000.

130,945,000
148, 732, 000
161,215,000
162,497,000
163,381,000

167, 058, 000
174, 854, 000
179,444,000
182,394,000
178,847,000

174,882,000
164,764,000
146,233,000
110,928,000
103, 204, 000

92,302,000
96,110,000
95, 963, 000
111,717,000
183,232,000

186,412,000
197,753,000
217,533,000
251,840,000
334,681,000

428, 064, 000
41(), 939, 000
437,082,000
494, 095, 000
544, 359, 000
525, 657, 000
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IIOKSKS AND MULKS—Continued.

Number y average price, utulj'dnn valne of horses arul mules on farms in the United States^

.Itiimnnj /, an I (iitti i'.n.i.

Stiitouiul Division.

Mftine
Now Hampshire..

.

Vermont
Miissiuhiisotls
Uhodo Isliiiui

Connecticut
New York
New Jersey
Pennsylvania

North Atlantic...

Delaware
Maryland
Virginia
West Virginia
North Carolina
South (^arolina
Georgia
Florida

South Atlantic. ..

Ohio
Indiana
Illinois

Michigan
Wisconsin

N. C. E. Miss. R.

Minnesota
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas

N.C.W.Miss.R..

Kentucky
Tennessee
Alabama
Mississippi
Louisiana
Texas
Oklahoma
Arkansas

South Central

Montana
Wyoming
Colorado \

New Mexico
Arizona
Utah
Nevada
Idaho
Washington
Oregon
California

Far Western

United States

Horses.

NuiIll)lT

Jan. I.>

1912

109
40
84
(•.4

10

47

G09
91

572

1,G32

34
163

340
182
17..

82
124

52

1, 150

901
838

1,497
G34
652

4, 522

806
1,568
1,095

691
675

1,059
1, 109

7,003

443
354
143

234
187

1,158
750
265

3, 534

347
159

321
185

104

131

72
214
293
289
493

2,608

20,509

1911

109
4()

82
64
10

47
697
91

566

1,612

34
161

340
182

168

80
122

49

1, 1-36

910
830

1,482
622
627

\ vorage
jiricn |M'r

head Jan. 1.

1912

1127,

126.

121.

144.

150.

131.

133.

143.

130.

131.77

108.00
112.00
109.00
113.00
126.00
135.00
132.00
106.00

116.78

126.00
118.00
115.00

1911

S124.00
118.00
121.00
148.00
148. (K)

142.00
131.00
142.00
137.00

133.48

108.

110.

110.

117.

126.

138.

130.

113.

117.68

Farm value
Jan. l.>

1912

$13
5
10

9
1

(i

80
13

74

2\l

134

133.00
128.00
123.00

131.00;i29.00
124.00 122.00

4,471 121.29

783 116.00
1,537 113.00
1,084 102.00

671
696

1,038
1,181

6,990

44
354
140
227
183

1,147
765
260

3, 523

344
156
312
178
100
124

70
208
287
283
4&3

2,545

20,277

114.00

126. 66

120.00
121.00
109.00
110.00

92.00 106.00
91.00 106.00
90. 00 107. 00

103.62

107.

114.

99.

89.

79.

74.

76.

86.

85.74

87.

69.

80.

50.

69.

93.

77.

96.

107.

102.

117.

111.88

108.00
114.00
104.00
92.00
83.00
80.00
86.00
92.00

113
98
172
83
80

548

93
177
111

78
62
96
112

731

91.04

87.00
79.00
89.00
50.00
59.00
87.00
84.00
104.00
108.00

00 111.00
00 117.00

92.04

105.94

95. 10

111.46

302

240

2, 172

843
79()

164

216
5(K)

l.'-)7

997
013
3()0

046

672
256
060
566
798
070
368
512

302

526
884
155
054

467

496
184
690
774
100

369
224

837

401

356
157

826
773
692
000
790

995

189
971
680
250
176

183

544
544
351
478
681

1911

$13,510
5, 428

9, 922

9, 472
1,480
6, 674
78,207
12, 922
77,542

215,163

3,672
17, 710
37,400
21,294
21,168
11,040
15,860
5,537

133,681

121,030
106,240
182, 286
80, 238
76, 494

566,288

93, 960
185,977
118, 156

73,810
73, 776
110,028
126, 367

782,074

48,276
40, 356
14, 560
20,884
15, 189

91,760
65, 790
23, 920

320, 735

29,928
12,324
27,768
8,900
5,900
10,788
5,880

21,632
30,996
31,413
56,511

047 242, 040

694 2,259,981

Mules.

Number
Jan. 1.'

1912

52

6
23
61

12

182

166

310
25

785

24
84

151
4

3

266

6

57

333
8
13

85
218

720

234
279
265
277
134
703
272
228

2,392

147

4 362

1911

52

6
23
61

12

178

164

304
24

772

24
84
151

4
3

266

6

57
336

8
13

85
218

723

236
276
257
266
133
696
278
224

2, .366

144

4,323

A verage
price per

head Jan. 1.

1912

004 $1$1.50.

160.00
147.00

148. 23

1.33.00

140.00
126.00
122.00
144.00
165. 00
158. 00
154.00

152.35

127.00
124.00
123. 00
135.00
125. 00

123.88

119.00
119.00
115.00
127.00
108.00
106. 00
108.00

112.18

118.00
123. 00
127.00
113.00
116.00
104.00
98.00
110.00

111.74

91.00
99.00
100.00
86.00
118.00
85.00
82. 00
112.00
112.00
111.00
136.00

1911

143. (X)

l.')5. (X)

148.00

148.15

133.00
136.00
130.00
122.00
146.(X)

173. (X)

163. 00
161.00

156.86

Farm value
Jan.l.'

1912

640
6,4f)8

7,708

798
.',220

7, 686
1,464

26, 208
27, 390
48, 9S0

3, 850

119,596

129.00
130. 00
130.00
1.30.00

122. 00

3,048
10,416
18, .573

540
375

129.82 32,952

119.00
126.00
123.00
122.00
116.00
119.00
116.00

120. 49

122.00
120.00
130.00
115.00
119.00
108. 00
113.(X)

120.00

714
6,783

38,295
1,016
1,404
9,010

23, 544

80,766

117.01

107.00
107.00
105. 00
82.00
104.00
83.00
97.00
118.00
123.00
112.00
133.00

118.08 118.4:

27,612
34,317
33,6.55

31,301
15,544
73,112
26, 650
25, aso

267, 27:

364
198

1,700
1,290
472
170
246
448

1,568
1.110
9,792

17,358

120.51 125.92 525,657

1911

$572
fi20

6,512

7,704

798
3, 128

7, 930
1,464

2.5,988

28, 372
49, .5.52

3, 864

121,096

3,096
10,920
19, 630

520
366

34,532

714
7,182

41,328
976

1,508
10,115
25,288

87, 111

28,792
34, 776

33,410
30, 590
15,827
75, 168

31,414
26, 880

276,8.57

428
214

1,680
1,230
416
166
291
472

1,599
1,120
9,443

17,059

544,359

Expressed in thousands; 000 omitted.



628 YEARBOOK OF THE DEPARTMENT OE AORICULTURE.

HOUSES AND MULES—Continued.

JinporU, exports, and uueiutjt prices of horses and mules, 1892-1911.



SI'A riRTICS OF CATTT^E.

cA'rri.i-: (..mimi''*!.

r>29

Nimibtr <lii(/ rnliit nf' iitilih ions (inil nlln r cd/tli mi fin ins hi flu f'liifii/Slnfis IXC] t'll^.

Joiumry 1 —

1867.
18(W.
18(J9.

IS70

1871.

1872.

1873.
1871.

187:).

1876.

1877.

1878.
1879.

18S0.

1881.

1882.
188;J.

1884.
188.5.

188G.

1887.

1888.
1889.

1890.
1891.

1832.

1893.

1894.
1895.

1896.

1897.

1898.
1899.
1900.

1901.

1902.
1903.

1904.
1905.

1906.

1907.

1908.
1909.
1910.

1911.

1912.

Mlloli cows.

Ntimhcr.

8,349,000
8, t);)2, 000
!»,2tN,000

lO.O-Kl.OOO

io,02;<,()0()

10,304,000
10,.'-)7(),(KK)

10, 7()"),(X)0

10, 907, 000
11,085,000

11,2()I,000
11,3()(),(H)0

11,82(),(K)0

12, 027, 000
12,369,000

12,612,000
13, 12(), 000
13,501,0<K)

13,905,000
14, 235, 000

14,522,000
14, 856, 000
15,299,000
15,953,000
16,020,000

16,416,000
16,424,000
16, 487, 000
16, 505, 000
16,138,000

15, 942, 000
15,841,000
15,990,000
16,292,000
16,834,000

16,697,000
17,105,000
17, 420, 000
17,572,(K)0

19, 794, 000

20,9()8,000

21,194,000
21,720,000
21,801,000
20, 823, 000
20, 699, 000

Price per
ll.'iKl

JiUI. 1.

$28. 74

26. 56
29.15
32. 70
33. 89

29. 45
26. 72
2.5. 63
25.74
25.61

25. 47
25.74
21.71
23. 27
23. 95

25.80
30.21
31.37
29.70
27.40

26.08
24.65
23.94
22.14
21.62

21.40
21.75
21.77
21.97
22.55

23.16
27.45
29.66
31.60
30.00

29.23
30.21
29.21
27.44
29.44

31.00
30.67
32. 3()

35.79
39.97
39.39

I'nrrn vnhic
Jat). 1.

12.39,947,000
2;«),MI7,(KH»

2<}9,(il(),(KK)

.330, I75,(K)0

3.39, 701, (MKJ

303, 438, (KX)

282, .559, (XK)

274,.320, (XM)

280,7()1,(K)0

283, 879, 000

286, 778, 000
200, 89S, 000
2.56,721,000

279, 899, (KK)

296, 277, 000

326, 489, 000
396,575,000
423, 487, 000
412,90.3,000

389, 986, 000

.378,790,000
366, 2.52, 000
366, 226, 000
35.3,152,000

346, 398, 000

.351,378,000
357, .300, 000
358, 999, 000
362, 602, 000
363, 956, 000

3<)9, 240, 000
4.34,814,000
474,2.34,000

514,812,000
505, 093; 000

488,130,000
516,712,000
508,841,000
482, 272, 000
582, 789, 000

645, 497, 000
650, 057, 000
702, 945, (KX)

780, .308, (K)0

832, 209, 000
815,414,000

Othorralllc.

Nij.iilicr.

11,731,000
ll,9rJ,(X)U

i 2, 1 85, (XX)

15,.3HM,(XX)

1(.,2I2,0(X)

16, .390, 000
l(i,4l4,(XX)

16,21M,0(X)

1(J,313,(X)0

16,78.5,000

17,9.56,000

19,223,000
21,408,(KX)

21,231,000
20, 939, 000

23, 280, 000
28,016,000
29, OK), 000
29, S(i7, 000
31, 275, 000

33,512,000
.34, .378, 000
35, 032, 000
.36, 849, (XX)

36, 876, 000

37,651,000
35,9.54,000
.36,608,000

.34, 3(54, 000
32, 085, 000

30, 508, 000
29, 264, 000
27, 994, 000
27,610,000
45, 500, 000

44,728,000
44,6.59,000
4.3, 629, 000
43, 6<)9, (X)0

47,068,000

51,-566,000

50, 073, 000
49, .379, 000
47, 279, 000
.39, 679, 000
37, 260, 000

Trlco per

Jan. 1.

$15.79
15. (Xi

18.73
18.H7
20.78

18.12
18.06
1 7. .55

HJ.91

17.00

15.99
16.72
15. .38

16.10
17. .33

19.89
21.81
23. 52
23. 25

21.17

19.79
17.79
17.05
15.21

14.76

15.16
15.24
14.66
14.06
15. 86

16.65
20.92
22.79
24.97
19. 93

18. 76
18.45
16. .32

15.15
15. 8.5

17.10
16. .89

17.49
19.41
20. 54
21.20

Farin value
Jan. 1.

$18.5,254,000
J79,«H.H,(XX)

228, 1 H {, (X)()

2?K), tOI,()(K)

3.'{6, 8(,(>, (KK)

290,9.32,000
29'),4}8,0(K)

28},7()i,(XK)

275, 871.', (KX)

28.5, ;i87, 000

287,1.56,000
.321,.340, (KX)

.329, 25J,(J'X)

3l!,7';i,()'K)

.'i62, 8(i2, 0(X)

46.3,070,000
611,-549,000
68.3, 229, 0(X)

694,-38.3,000

661, 9-56, 0(X)

66,3,1-38,000

611,751,0(X)

597,237,000
560,625,000
544,128,000

570,749,000
547, 882, 000
5.36, 790, OCX)

482, 999, 000
508, 928, 000

507, 929, 000
612,297,000
6-37,931,000

689, 486, 000
906, 644, 000

8-39,126,000
824,a5-5,000

712,178,000
661,571,000
746,172,000

881,5-57,000

845,938,000
8tj3, 7-54,000

917,45.3,000
81-5,184,000
790,064,000
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CATTLE—Continued.

Number, average price per head, and farm value of cattle on farms in the United States
January 1, 1911 and 1912.



STATISTICS OK (l/VTTLK. G31

CAT'I'IJ': Conlimicl.

Whokaalc prices vj cattle per 100 pounds, 1808- lUI I.
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BUTTER.

Wholesale prues of butter per pound, 1896-1911.



STATISTICS OF BUT! KH. 633

liUTTIOR—(.'onlimu'd.

Wliolesdlr i)ria'S of hultrr }Mir pound, JH9('> tUI I ( onliiiiK'd.

Date.

lull.

January
FebnuiVy
Mairli
April
May
Jiiiio

July
Auj^ust
Septomher
Oi'lober
November
December

Year

KiKln.
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BUTTER AND EGGS.

Average price received by fanners on the first of each month of 1911.
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nrTTKIl AND E(;(;S -Coi.limi.d.

AvertKjt' prio' receiicd hif /(irnurs on tlie Jirat ilaj/ of luich inonlli of I'Jl I Conlimjod.
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EGGS—Continued.

Wholesale price oj tygs per dozen, Isy^-lUU

.

Date.

18%.
1897
1898

1899
19(X)

1901
1902
1903
190J

1905

1900
1907

1908.

Jaiuiury
Februaiy. . .

.

March
April
May
June
July
August
September...
October
November. ..

December

Year . .

.

1909.

January
February
March
April
May
Jiuie
July
August
September...
October
November. .

.

December

Year...

1910.

January
February
March
April
May
June
July
August
September.

.

October
November. .

.

December. .

.

Yeai- .

.

1911.

January
February . .

.

March
April
May
June
July ".

.

.

August
September.

.

October
November.

.

December. .

.

Chicago.

Fresh.

Low.

Ctnts.

n
8

8i
10

10

10
133

10

11

12

11

13

High.

Ctnts.

22
22
26
35
26
28

32i
30

34i
36
36
30

21
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CIIIIKSK.

Internal iondl tr(t(h in r/irrsc, J!M)0 1010.^

KXi'oU'i'.s.

roiinlry.
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SHEEP AND WOOL—(Wtinuod.

Imparts f exports, and average prices of sheep, 1892-1911.



STATISTICS OF SlIKKP AND WOOL. G39

SIIEKP AND WOOT^Conlimicd.

Number, average })riee per head, and farm value of nhecp on farinn in the. United Stales^

.Ian. /, 1'Jl.i and l'Jll—Vxi\\i\m\vi\.

state nnd DivLsIon,
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SHEEP AND WOOL -Continued.

Wholesale prices of sheep per 100 pounds, 1898-1911— ('ontinu«.*d.

September.
Oitober
November.
December

Year

January . .

.

February .

.

March
April
May
June
July
August. . .

.

September.
October
November.
December..

Year.

January
February.

.

March
April
May
June
July
August. . .

.

September.
October
November.
December..

Year.

January . .

.

Februtiry .

.

March
April
May
Jime
July
August. . .

.

September.
October
November.
December .

.

Date.

1908.

1909.

1910.

1911.

Year.

Chic
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SlIKi:!' AND WOOL Coiilinuod.

W'uul product of the I '/lilnl Stales.

|K.stiinalo8 of Nutioiml AsHocliitlun uf Wool Mauufucturers.]

State uiiil yt'ur.

Maine
Now llamitshirc.
\'oriiU)iit

M;us.sa«'luisetts. ..

iUiude l:ilaud

Coniipctlcut..
New York
New Jersey...
reimsylvania.
Delaware

Maryland
Virginia
West Virginia.

.

North Carolina.
South Carolina.

Georpia.
Floriila.

Ohio...
Indiana.
Illinois.

Michigan .

.

Wisconsin.
Minnesota.
Iowa
Missouri...

North Dakota.
South Dakota.
Nebraska
Kansas
Kentucky

Tennessee

.

Alabama .

.

Mississippi

,

Louisiana .

.

Texas

Oklahoma...
Arkansas
Montana
Wyoming. .

.

Colorado
New Mexico.

•Vrizona
Utah
Nevada
Idaho
Washington

.

Oregon
California
United States. 1911.

1910.

1909.

1908.

1907.

190<).

190.3.

1904.

19a3.

1902.

1901.

1900.

1899.

Nnml)er of
Hlu'ep of

shearing
ago Apr. 1.

Number.
lAO, 000
3.1,000

90, (XH)

2H.000
5,000

15,000
6.')0, 000
17.000

m), 000
5,000

128.000
450, (XK)

fiOO, 000
loO, 000

30,000

175.000
100,000

2, 900. 000
700.000
850,000

1,600,000
650,000
480. 000
900,000

1, 150, 000

250,000
525,000
250,000
225,000
800,000

500.000
120,000
160,000
145.000

1.400,000

60,000
100,000

4,650,000
4,000.000
1,300,000
3,000,000

850,000
2,000,000
825,000

2, 200, 000
400,000

1,800,000
1,700,000

39,761,000
41.999,500
42. 293, 205
40.311.548
38,864.931
38. 540, 798
38.621,476
38. 342. 072
39, 284, 000
42. 184, 122

41.920,900
40, 267, 818
36, 905, 497

\ verago
weight of

(lee«'e.

Pounds.
(i. m
6. 00
«. ."io

6. 25

G.OO

5. 50
6.20
5.50
6. 50
5.50

5.80
4.50
5.75
3.75
3. 75

4.00
3.25
6.50
6.50
7.00

6.80
6. 75
7.00
6.75
7.00

7.25
6.75
6.50

50

4.25
3.25
4.00
3.70
6. 75

6.50
4.00
7.50
8.50
7.00
7.00

6. 75
6.75
7.00
7.50
9.25

8.50
7.00
6.98
6.70
6.80
6.70
6.60
6.66
6.56
6.50
6.2.5

6. 50
6. .33

6.46
6.46

Per cent
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SUEEP AND WOOL- ("outinuea.

Wholesale prices of wool per pound, 1898-1911.
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SlIHIOP AND WOOL—Continuod.

InUrnniiomil trade in wool, I'.KHl lUlO.^

KXI'OHTS.

Counlrv.

AlRoriii

Ai>;i>iUlim

Ausiniliii

lU'luium
Uriiish India
1^1 it ish South Africa.
Chile
Chiim
Franco
NotluMlanils
New Zealand
Peru
Russia
Spain
Turkey <

United Kingdom
UniKuay
Other countries

Total

,

Yoar be-

glnnluK.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar. 1

Jan.
July

VM\

I'oundn.
•2(l,'J(i2.3n7

.3'2m,7:M,1W.

•i(),()'.»K.:i25

4I..S70.9«'.I

ioi..-.ic.,2(ir)

'2M,'»7K,r)ll

H..J(»r,,733

7<J.:i<.t«.<)03

27,:iH.-),<J(M

ir)<J,S49.207

1(),(X;<).289

41,919,341
2(1, rw2, 4r)0

40, l')<sr)83

29, 808, 700
90, 743, 833

10.'),r)r)9,951

1,755,131,449

l')07

Poundt.
2<1,(.24,118

341,2t)7,.'i32

(.37, 8,31,, 589
40. 778, 437
44.194.774

11(1, 472. (r23

3 1, 7(.2, 088
39,429,3.33
84.(,.39.48«

20.29(i,4titl

I77,.'i.35,.^,94

8,.393, 192

30, 351, (.17

32,203,800
40. 1.5(i,.'")83

31,148,(192

99, 840, .335

85, 230, 391

1908

Pounds.
IC, 2.33, 514

3Wl,9y4,937
598. a32. H»
40,4<..'i.(»H5

32, 108,t;70

1'22,443.992

32,430,184
.33,441,4<i7

72, .337, 175
2<i,.3.VJ.444

1(,8, 0.35, (107

(1,743,2'.)7

14,409.079
14,-373, 0(18

40, l.Vi,.')X:i

38,311,090
84,129,0(K)

77,213.(X)0

1,888,191,0.52 1,804,217,391 2,115,772,047

1009

Pounds.
»27,224.9<iO
.389,512,8(12

(I41.1.'i7,75l

40, (151, 742
(13,0.72,315

!.',(), (..30, .571

2^)..340, 9(14

.'•)<),0.'.7,7.33

91,793,812
27,.520, 247

198, (r21,725
8, 375, .328

29,(129,4.33

.3(1,^)0(1,8<10

40, 1.5(1, .5K3

(12,941,(181
1 128,708,080
100,090,000

1910

Pounds.
2 22.124,480
.3.32, 010, .5.55

708,(144,403

241, 1.-.7.748

.'>4,4.'>8,894

1.39. 488, 573
27,749,8(17
31,(K)1,8<J7

82,(185.948
20,8.3(1,188

2 2(M,.3(18, 9.57

3 8, .375, 328
i20.8'2»i,2.52

23. 9.35, .503

40. 1,5(1,.583
38, 185,983

'- 92, 782, 796
2 100,171,000

2,189,3.50,925

IMPORTS.

.Vustria-llungary.
HelKiuni
Hrilish India
Canada
France
(ierniany 6

Japan
Netherlands
Russia
Sweden
Switzerland
United Kingdom.
United Slates
Other countries.

.

Total

.

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

52,973,098
134,875,551
22,387,912
5,1(14.318

5.37,7(13,155

431,300,075
13,413,880
34,408,944
(19,.585, 429

10,807,835
11,404,(390

400,403,772
19(1,844.298

44,973,075

1,972,372,044

52,919,907
148,253,340
20,(12(1,000

0,40(1,.325
5.54,982,155
439,917,329
22,084,7.32
24,081,928
78,494,890
5, 751 , 347

10,323,804
527,700.993
188,305,955
44,401,449

2,124,910,220

00,034,821
131,118,370
18,470,491
4,408,080

,504,910,490
430, 57(1, .500

9,410,001
31,714,118
71,35.3,043

7,184,385
11,097,020

470,804,920
142, 5,59, 38-1

48.431.000

1,942, 740, .501

07,222,884
131,.380, 085
20,2.52,0.59

8,2.35,570

022,749,015
471,48t},l(i5

7,7.'')4,818

28,012,749
94,975,797
.5,8,50,083

11,,524,.540

.500,198,977

312,131,171
54,445,000

2, 330, 819, .519

01,202,908
3.55, .584, 811
20,497,1.52

0,435.074
007,877,004
471,055,339

9,843,913
25,807,813

2 82,951,102
5, 730, 404
11,154,394

548,445,334
180,134,981
2 00,894,000

2, 447, 740. .349

1 See "General note," page 526.
* Preliminary.
3 Year preceding.

* Data for 1905.
* Year beginning Jan. 1.

« Not including free ports prior to Mar. 1, 1906.

SWINE.

Number andfarm value of swine onfarms in the United States, 1867-1912.

January 1-

1867.

1808.

1869.

1870.

1871.

1872.
1873.
1874.

1875.

1876.

1,S77.

1878.

1879.

1880.

1881.

1882.
1883.

1884.

1885.

1,886.

1887.

1.S88.

1889.

Number.

24,094,000
24,317,000
23,316,000
26,751,000
29,458,000

31,796,000
32, 0.32, (KK)

30,801,000
28,062,000
25,727,000

28,077,000
.32, 262, 000
.34.7(10,(K)0

34. 0.34, (KH)

36.248,000

44,122,000
43,27O,0(K)

44,201,000
45,143.000
40,092,000

44.613,000
44.347.(K)0

.50, ,3(12, 000

Price
per head.

$4.03
3.29
4.65
5.80
5.61

4.01
3.67
3.98
4.80
6.00

5.66
4.8.5

3.18
4.28
4.70

5.97
6.75
5.57
5.02
4.26

4.4.S

4.98
5.79

Farm value.

199,6.37,000

79,976,000
108,431,000
1,55,108,000

165,312,000

127,453,000
119,6.32,000

122,695,000
134,581,000
154,251,000

158,873,000
156. 577, (KX)

110,-508,000

145, 7.82, 0(X)

170,535,000

263,543,000
291,951,000
246,301,(K)0

226,402,000
196,570,000

200,043,000
220,811, (KM)

291,307,000

January 1

—

1890
1891
1892
1893
1894

1895
1896
1897
1898
1899

1900
1901

1902
1903

1904

1905
1906
11K)7

1<K)8

1909

1910
1911

1912

Number.

51,603,000
50,625,000
52,398.0(X)

46,095,000
45,206,000

44,166,000
42,843,000
40,600,000
39,700,000
38,652,000

.37,079,000
50,9S2,(X)0

48,690,000
46,923,(KX)

47,009,000

47,321,000
.52,103.000

54,794,000
.50,084,000

.54,147,000

47,782,000
65,620,000
65,410,000

Price
per head

S4. 72
4.15
4.60
6.41
5.98

4.97
4.35
4.10
4.39
4.40

5.00
6. 20
7.03
7.78
6.15

5.99
6.18
7.62
6.05
6.55

9.14
9.37
8.00

Farm value.

$243,418,000
210,194,000
241,031,000
295,426,000
270,385.000

219,501,000
186,530,000
166,273,000
174,351,000
170,110.000

185,472.000
353,012,000
342,121,000
,3()4,974,000

289,225.000

283,255,000
321,803.000
417,791.000
.3.39.0.30.000

354,794,000

4.36,603.000
615,170,000
523,328.000
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SWINE—ContinuL-a.

Number, average farm price per head, and farm value of swine on farms in the United
States, Jan. 1, I'Jli and Wll

.

State and Division.
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1S9S.

1S<>.).

I'.HX).

v.m.
I'.HVi.

I'.HM.

1W5.
I'.HV..

liHlT.

January..
F(>l)niarv
Marcli..".
April
May
Jiuio
July
Aupust. - ..

SopUnnbcr.
Octolx^r
Novoinbor.
December..

Year

.

January
February.

.

March
April
May
June
July
August. . .

Scptomlxjr.
Octol^r
November.
December..

Year.

January . .

.

February .

.

March
April
May
June
July
August. . .

.

September.
October
November.
December.

.

Year.

January. .

.

February .

.

March
April
May
June
July
August. . .

.

September.
October
Novemlier.
December..

SWINE—ContiniKril.

Wholesale prices of live hnqs per loo jmunfls, ISUtS lUl 1

.

Dato.

1908.

ItJOO.

1910.

1911.

Year.

( iiii-iiiniiti.
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CiriCKKNS.

Average price per pound received byj'urineni onjirst oj tnonlhs indicated.
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TRANSPORTATION.

Tonnntjc curried on rai/irtufs in the (
'

nitiil Stnivs, I'JOd J!JI0.

[Tons of 2,000 ix)Uiul.s.l
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TKANSPORTATION—Continued.

Average receipts by railroads for freight traffic, per short ton per mile, 1890-1910.^

Year ending June 30—
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THANSPoK IWTION—Conlitmcd.

Wheat: Menu atimud frri(jht rah's per Intslul by hike from ('/lirtK/o to j}Orts west and cast

vj NuKjnra River, 1S71 /V/0.'

(.MI rates arcRold.)

Vciir.
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TRANSPORTATION—(Vjntinued.

Cora and wheat: Mean freight rates per bushel from Chicago to New York, 1876-1911.^

[All rates are gold.

J



TR-VN :>P0RTAT10X, (fKS3

TRAXSF\>RTAT10X-l\»muioed,

OAffON.' Mmm muumijmottHotu ^/rrifkt rait» fur MO /mm»Ai h* <^ *£si9ri»f tmeAT'^ to

Y<*r,
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TRANSPORTATION Conlinuod

Grain (except oats) and cotton: Mean annual quotations of ocean freight rates per 100
poundsfrom various United States ports to Europe, l^SfJ -191 1 .^
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TRANSl»OUTATI()N-('ontinuf;(l.

AverageJrciijht charge on Pacific coast vhrat j>er ton per mile, over selecfed routes, in 1910.

[Based \\\m.)\\ ions of 2,000 pounds and statiiU- miles.)

Route.

\\\ \v:\i;on, from fanns to shipping points (in 1906):
\\ ;ishinf!:ton

Idalio
,

By

Orocoii
California
oloctric railroad:
From Snlom, Orog., 1o Portland, Oreg
From Miuysvillc, Cal., (o Siu-ramento, Cal
FroTU Cliico, Cal., to Sacramento, Cal
From Moscow, Idaho, to Spokane, Wash

By steam railroad:

From Ellonsburg, Wash., to Tacoma, Wash
From Merced, Cal., to San Francisco, Cal
From Lewiston, Idaho, to Portland, Oreg
From Portland, Oreg., to San Francisco, Cal

By river:

From The Dalles, Oreg., to Portland, Oreg
From Sacramento, Cal., to San Francisco, Cal

,

From Red Bluff, Cal., to Sacramento, Cal
From Lewiston, Idaho, to Portland, Oreg

By coastwise steamships:
From Seattle, Wash., to Skagway, Alaska
From Portland, Oreg., to San Francisco, Cal

By ocean steamships:
From Tacoma, Wash., to Liverpool, England, via Magellan Straits.

By sail ves.sels:

From Tacoma, Wash., to Liverpool, England, via Cape Horn

Cents per
ton

per mile.

24.841
20. 952
17. .388

i4..3:n

.3.219

2. .'{92

2. 20.5

1.429

1.870
1..513

. 9.52

.402

1.310
.000-1. 2(J0

1.020
.823- .900

.505
. IGG- . 2f36

, 03r).3-. 037.5

. 02 10-. 0294
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Foreign trade of the United States in ag^riculturul products, 1851-1911.

(Compiled from reports of Foreign Commerce and Navigation of the United States. All values are gold,]

Year ending June 30—

1851

1852
1853
1854
1855
1856
1857
1858
1859
1860
1801
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911

Average:
1851-1855.
1856-1860.
1861-1865.
186&-1870.
1871-1875.
1876-1880.
1881-1885.
1886-1890.
1891-1895.
1896-1900.
1901-1905.
1900-1910.

Agricultural exports.

Domestic.

Total.

$146,

125,

155,

172,

149,

222.

232,

205,

226,

260,

154,

140,

137,

102,

84,

278,

214.

206,

205,

296,

330.

332,

396.

453,

389,

410,

435,

531,

557,

694,

738.

557.

626.

547,

554,

501,

536,

505,

536,

634,

652,

803,

621,

636,

558.

574,

689,

859,

792,

844,

951,

857
878
859
826
976

1,054
1,017
903
871

1,030

717,431
183,749
461,445
320, 26Q.

101,277
409,001
180, 205
853, 748
135, 020
280,413
094,839
463, 928
512, 273
794, 359
886. 860
670, 278
258, 245
979. 580
330, 174

962, 357
034. 934
936. 080
240. 107
862, 070
409, 703
884, 027
354,451
637,041
321,801
315, 497
123, 799
620, 540
426, 608
952, 579
051, 145

313, 738
938, 387
402, 327
828.565
855, 869
407,931
122. 045
201,671
033,747
385. 861
398. 204
755. 193
018, 946
811,733
616, 530
628,331

, 113. 533
. 480, 557
160, 264
904. 777

, 047, 104
405,416

, 396, 404
238, 122
158. 425
794, 402

Percent-
age of all

domestic
exports.

149, 756, 832
229,371,677
123, 950, 452
240, 440, 127
380, 496, 579
525, 902, 563
604, 834, 934

543, 067, 777
654,350,251
752, 120, 133
874, 657, 492
964, 449, 094

82. 1

80.8
81.9
80.0
77.4
83.5
83.2
81.9
81.2
82.3
75.2
78.2
73.9
71.6
62.0
82.6
76.6
76.8
74.6
78.9
77.0
77.7
78.5
79.7
78.0
78.2
73.8
78. 1

79.8
84.3
83.5
76.0
77.9
75.

76
75.

76,

73
73.5
75.1
74.8
79.1
74.8
73.2
70.4
66.5
66.8
71.0
65.9
61.6
65.2
63.

63.

59.

55.

56.

56.

55.

55.

50.

51.2

80.4
82.4
72.8
78.1
78.3
79.2
78.1
74.8
74.7
66.2
61.4
55.1

Foreign.

$5,084,886
5,897,138
6,820,517
11,528,791
9,601,0.=}9

6,451,870
8, 182, 890
13,739,733
9,054,220
10,577,008
9,315,314
5, 569, 056
8. 162, 395
9,037,218
17,876,028
5,793,649
9,244,181
6, 709, 785
7,067,011

10, 607. 193

9. 002. 337
9. 205. 158

9. 574. 000
9, 629. 988

7, 406, 702
8, 4.50. 386
7.296.110
9,419.767
8.079,701
7, 173, 664
11,189,658
9,857,878
11,282,895
8, 749. 894
9. 077. 454

7,734,192
7, 965, 572
7,031,986
6, 895, 482
6, 908, 820
6,109,781
6, 638, 755
7,155,979
9,586,876
7,934,115
10,916,730
9, 707, 782

10, 409, 348
12.134.268
11,263,253
11.293.045
10. 308. 306
13.505,343
12, 625, 026
12,316,525
10, 856, 259
11,613.519
10, 298, 514
9,584,934

14, 469, 627
14,664,748

Agricultural imports.

7, 786, 478
9,601,144
9, 992, 002
7,896.364
8,963,637
8,083,926
10,031,556
7, 307. 210
7, 485, 101

10,886.276
12,009.649
11.364,571

Total.

$60, f) 13. 449
61,747,9.13
71,499.465
71,720,047
81, 726, (HO
102,541.703
133.226,318
102,482,331
126,236.317
129,816,165
113,329,5S5
91,263.088
102,886.713
138,124,440
114.031.7.53

164,801,739
141,622,826
157,(>38.217

185, 348, 661
191.559.361
222. 700. 936
274, 146, 298
277.604.621
267,414,990
261,018.732
234.993.224
249,281,945
236,112,137
233,623,846
314,617,480
298,283.101
330, 375, 047
325,757,806
319,053.331
277.340,305
306.011,332
325, 652, 754
339,199,344
365,586.061
384,100.435
420,211.949
436,697,057
425, 657, 448
365,160,319
373,115.985
391.029.407
400,871,468
314,291.796
355.514.881
420, 139, 288
391,931,051
413,744,557
456, 199, 325
461.434,851
553.851.214
554. 175. 242
626, 836. 808
539,690,121
638, 612, 692
687,509,115
680. 204. 932

69,441,
118.860,
111,927,
168, 194,

260,697,
253,725,
310, 161,

344, 109.

404. 168.

376. 369.

455, 432.

009, 364,

507
567
116
161

115
726
918
985
552
368
200
796

I'ercent-

at^! of all

imports.

28.7
29.8
27. 1

24.1
31.7
33.0
38.2
38.9
38.1
36.7
39.2
48.2
42.3
43.6
47.8
37.9
35.8
44.1
44.4
43.9
42.8
43.8
43.2
47.1
49.1
51.0
55.2
54.0
52.4
47.1
46.4
45.6
45.0
47.8
48.0
48.2
47.0
46.9
49.1
48.7
49.7
52.8
49.1
55.8
51.0
50.1
52.4
51.0
51.0
49.4
47.6
45.8
44.5
46.6
49.6
45.2
43.7
45.2
48.7
44.2
44.5

Excess of
exports (-h)

or of
imports ( — ),

agricultural.

28.1
37.0
43.8
41.2
45.1
51.5
46.5
48.0
51.5
50.8
46.8
45.3

+$91,
-f 69,

+ 90,

+ 112,

+ 76,

+ 126,

+ 107,

+ 117,

+ 108.

+ 141,

+ 50,

+ 54,

+ 42,
- 26,

- 11.

+ 119,

+ 81,

+ 56,

+ 27,

+ 116,

+ 116,

+ 67.

+ 128.

+ 196,

+ 135.

+ 184,

+ 193,

+304,
+331,
+386,
+451.
+237,
+311.
+ 237,

+ 285,

+203,
+219.
+ 173,

+ 178,

+257,
+238,
+373,
+202,
+281,
+ 193

+ 194

+298
+555
+449
+435
+570
+453
+ 435
+410
+ 285
+432
+439
+488
+ 274
+ 198

+365

2HH,S»)8

3.{2, 9,54

7S2, -197

129, (MM
975. 696
319, IW
136, 777
111,1.50

952. 923
041,256
080, .568

769, 896
787,955
292,863
2<i8,865

662,188
879, fXX)

051,148
048,524
070, 189
336, 335
994.940
209. 486
077,068
197, 673
341. 189
368.616
944.671
777, 656
871,681
030, 356
103, 371
951.697
649. 142
788.294
036, 598
251,205
234,969
137, 986
664.254
305, 763
063,743
700, 202
060,304
203,991
285,587
.591,507
136, 498
431,120
740, 495
990, 325
677, 282
786, 575
350. 439

, 370, 088
•28, 121

, 182, 127

, 004. 797
,210,364
118,937

,254,218

+ 88,

+ 120,

+ 22.

+ 80,

+ 128,

+280.
+304.
+206.
+257,
+386,
+431,
+366.

101,803
112,254
015.338
142. 330
763, 101

260,763
704, 572
205, 002
666,800
637,041
234, 941

448.869

1 Not including forest products.



EXPOUTS OF SELECTED ACJRICU L TUHAL I'KODUCTS. G79

Exports of selected domestic agricultural products, JS51-1911.

(Comi»iI(Ml from reports of Korci^'ii Coiiiiiicrcc juid N'livi^'iilloii of Uu- ViiiU'd States. Whoro figures aro
lacking, oillicr tlicn«\\cn> no (>.\i)()rts or llicy were not .scpiinitclv classKli'tl for i)nliIication. Kor " IJocf,
salird or pickliMl." and " i'ork, sailed or pirkled," barrels. l.s:,l-j,s(;:,, were reduced to i)oiiiifl.s at the rato
of JOO i)oiiiids i)er l)arrel. and tierces, lsr).>-lS(i-,, at. the rale of :«)() jioiiiids fx-r tierce; colUjii-seed oil,
l'.)l(), pounds reduced to ^^ailons at the rate of 7.'. imunds per K.'illon. It is assiinied tiiat 1 Imrrcl of corn
meal is (he product of t bushels of corn, and I barrel of wheat Hour tho product of 6 bashols of wheat
prior to ISSO and of IJ Ijushels of wheat in 1S.S() and sul)se(iuently.

J

Ycaronding
Juno 30- Cattlo.

Number.
1,350
1.078
1.07()

1,022
1,501

2.478
4,325
28,247
32,513
27,501

8,885
3,634
5,509
6,191
9,589

7,730
10.221
16. 120

27,530

20, 530
28,033
35, 455
56,067
57,211

51,593
50, 001
80, 040
136, 720
182, 756

185, 707
108,110
104. 444
190,518
135, 890

119,065
106, 4.59

140, 208
205, 786
394,836

374, 679
394, 607
287, 094
359, 278
331,722

372, 461
392, 190
439, 255
389, 490
397, 286

459, 218
392,884
402, 178
593,409
567,806

Cheese.

Pounds.
10,361,189
6. 6.-)0, 420
3,763.932
7.003,974
4,846.568

8, 737, 029
6, 453, 072
8, 098, 527
7,103,323
15,515,799

32,361,428
34. 052, 678
42, 045, 054
47,751.329
53,154,318

36,411,985
52, 352, 127
51,097,203
39, 960, 367
57, 296, 327

63,698,867
66, 204, 025
80. 366, 540
90.611,077
101.010,853

97, 676, 204
107, 364, 666
123.783.736
141,654,474
127, 553, 907

147,995,614
127, 989. 782
99. 220, 467
112.869.575
111,992,990

91,877,235
81.255,994
88,008,458
84. 999. 828
95, 376, 053

82,133,876
82, 100, 221
81,350,923
73, 852, 134
60,448,421

36, 777, 291
50.944.617
53.167.280
38. 198. 7.53

48,419,353

39.813.517
27. 203. 184
18. 987, 178
23.335,172
10.1.34.424

Packinf;-house products.

Beef,
cured—
snlt(>d or
pickled.

Pounds.
18, 129. 600
24.451,800
25, 208. 200
25,244,000
29, 560, 800

25,437,800
15,668,000
23,961,400
30.801,000
38.858,800

25, 640, 200
27,204,400
29,259.800
35, 606, 400
27, 129, 200

19, 053, 800
14, 182. .502

22.083,531
27, 299. 197

26, 727, 773

43,880,217
26. 652, 094
31.005,196
36. 036. 537
48, 243, 251

36. 596. 150
39. 155, 153
38,831,379
36. 950, 563
45. 237, 472

40, 698, 649
45, 899, 737
41,080.623
42.379.911
48,143,711

58, 903, 370
36,287,188
48,980,269
55,006,399
97,508,419

90, 286, 979
70,204,736
58,423,963
62, 682, 667
62, 473, 325

70. 709, 209
67, 712. 940
44.314,479
46. .564. 876
47,306,513

55,312.632
48. 632. 727
52.801,220
57. .584, 710
55, 934, 705

Beef, fresh.

Pounds.

49, 210, 990
54,046,771
54,025,832
84, 717, 194

106,004,812
69, 586, 466
81,064,373
120.784.064
115,780.830

99,423.362
83,560.874
93,498,273
137.895.391
173,237,596

194. 045. 638
220,554.617
206, 294, 724
193,891,824
191,338,487

224, 783, 225
290,395.930
274, 768. 074
282, 139, 974
329.078,609

351,748.333
301.824.473
254.795.963
299,579,671
236, 486. 568

B<'efoils-
^Oleo oil.

Pounds.

Beef (most-
ly)—tallow.

1,698,401
12,687,318
19,844,256

26, 327. 676
19, 714, 338
29,031,064
37, 785. 159
37,120,217

27.729,885
45, 712, 985
30,146,595
28,102.534
68,218,098

80.231,035
91,581,703
113,939,363
123,295,895
78, 098, 878

103, 276, 756
113,506.152
132. 579. 277
142.390.492
146, 739, 681

161,651,413
138.546.088
126.010.339
165,183.839
145, 228. 245

Pounds.
8,198,278
4,767,020
3, 926. .598

9,32.5,471

11,866,992

7,458,471
5,698,315
8,283,812
7, 103, 045

15, 269, 535

29,718,364
46, 773, 768
63,792,754
55,197,914
30,884,500

19,364,686
23, 296, 931
22,682,412
20, 534, 628
37,513.056

33,859,317
76,151,218
79, 170, 5.58

101.755.631
65,461,619

72, 432, 775
91,472.803
85, 505. 919
99, 963, 752

110, 767, 627

96,403.372
50.474.210
38, 810. 098
63.091.103
50.431,719

40.919.951
63,278,403
92,483,052
77. 844, 555
112,745,370

111.689.251
89,780,010
61,819.153
54.661.524
25, 864, 300

52. 759. 212
75.108.834
81.744.809
107.361,009
89,030,943

77.166.889
34.065.758
27, 368, 924
76,924,174
63.536,992

lie^tfandits
prodiioLs

—

total, a.s far as
ascortainablo
in pounds,'

Pounds.
26,327,878
29,218,820
29,134,798
34,.569, 471
41,427,792

.32,89fi,271

21,3W,315
32,245,212
37,904.045
54,128,-3.35

55,.3.58, .564

73, 978, 168
93, 0.52, .554

90,864,314
58,013,700

.38,418,486

37, 479, 493
45, 365, 943
47,8.33,825
64, 240, 829

77, 739, .534

102,803,312
110.775,754
137. 792, 168
113,704,870

109,028,925
179, 838, 943
180, 082, 470
203,627,465
260, 566, 549

269, 434, 509
187,832,197
192. 536. 459
266,219,082
252, 810, 842

228, 729, 576
272. 916. 803
307,379,042
352. 260. 216

536, 986, 026

589, 447, 206
561,713.699
523, 944. 938
495. 624. 104

432, 799, 823

521.804.584
606. 547. 427
576,4.33,797
623. 970. 4.SH

674,284.723

705, 104, 772
59«i,254..52fl

546. 055. 244
663.147,095
575.874.718

' Includes beef, canned; beef, cured—salted or pickled; beef, cured—other; beef, fresh; oils—oleo oil
oleoxnargarin; tallow.
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Exports of selected domestic ag^ricultural products, 1851-1911—Continued.
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Exports of selected domestic (ujrlcidtural products, 1851-1911—Coutinued.
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Exports of selected domestic agricultural products, 1851 1911—(.'ontinued.

Year eiiiling

J uue 30

—

IStk)

1867
1868
1869
1870

1871
1872
1873
1874
1875

1876
1877
1878
1879
1880

1881
1882
1883
1884
1885 ,..

1886
1887
1888
1S89
1890

1891
1892
1893
1894
1895

1896
1897
1898
1899
1900

1901
1902
1903
1904
1905

1906
1907
1908
1909
1910

1911

Average:
1851-1855.
1856-1860.
1861-1865.
1866-1870.
1871-1875.

1876-1880.
1881-1885.
1886-1890.
1891-1895.
1896-1900.

1901-1905.
1906-1910.

Hops.

Pounds.
349, 987

1,001,603
532.038

11,269,555
16,356,231

3,273,653
3,061,244
1,795,437

117,358
3,066,703

9,191,589
9,581,108
18,458,782
5,458,159
9, 739, 566

8,990,655
5^867,363
7,817,228
13,516,643
7,055,289

13,665,661
260, 721

6,793,818
12,589,262
7,540,854

8,736,080
12,604,686
11,367,030
17,472,975
17,523,388

16,765,254
11,426,241
17,161,669
21,145,512
12,639,474

14,963,676
10,715,151
7,794,705
10,985,988
14,858,612

13,026,904
16,809,534
22,920,480
10,446,884
10,589,254

13,104,774

975,171
658, 630

6,416.500
5.901.883
2,262,879

10,485,841
8,649,436
8,170,063
13,540,832
15,827,630

11,863,626
14,758,611

Oils,

vegetatjie

cottonseed
oil.

Oallons.

547,165
709,576
782,067
417,387

281,054
1,705,422
4,992,349
5,352,530
6,997,796

3,444,084
713,549
415.611

3,605,946
6,364,279

6,240,139
4,067,138
4,458,597
2,690,700
13,384,385

11,003,160
13,859,278
9, 462, 074
14,958,309
21,187,728

19,445,848
27,198,882
40, 230, 784
50,627,219
46,902,390

49,356,741
33,042,848
35,642,994
29,013,743
51,535,580

43,793,519
41,880,304
41.019,991
51,087.329
29,860.667

30,069,459

Rice and
rice bran,
meal, and
polish.

3,865,830
2,908,694
6,168,192
14,094,110
36,881,025

39,718,381
41,528,362

Pounds.
2,212,901
1,394,007
3,079,043
2,232,833
2,133,014

445,842
403,835
276,637
558,922
277,337

439,991
1,306,982
631,105
740, 136
183,534

150, 451
143,289
136,143
163,519
663,502

1,700,576
4,126,630
1,858,735
2,890,027
3,681,979

3,490,895
10,256,796
13,711,798
10,766,249
1,623,336

15,031,554
3,905,754
6,200,987
15,334,689
41,066,417

25,527,846
29,591,274
19,750,448
29,121,7(53

113,282,760

38, 142, 103

30,174,371
28,444,415
20,511,429
26,779,188

30,063,341

Sugar, raw
and re-

fined.

Pounds.
4,460,138
8, 130, 175

2,218,150
3,167,523
4,427,576

3,841,078
4,478,492
10,083,363
10,132,911
24,152,388

51,863,691
39,751,324
44,093,092
72,352,964
30,142,004

22,252,833
13,814,005
28,542,115
76,122,813

252,740,427

164,429,490
190,804,677
34,646,157
14,259,414
27,225,469

108,433,474
14,850,391
20,746,327
15,468,496
9,529,008

9,402,524
8,305,219
6,508,290
9,865,347

22,514,603

8,874,860
7,572,452

10, 520, 156
15,418,537
18,348,077

22,175,846
21,237,603
25,510,643
79,946,297
125,507,022

54,947,444

Wheat.

55.662,440
70,552,800
10,517,760
2,210,360

392,515

660,350
251,381

2,851,589
7,969,815
16,307,880

43.454,818
28,810,301

6,526,357
6,067,069
3,117,976
4,180,712
10,537,646

47,640,615
78,694,439
86,273,041
33,805,539
11,319,197

12,146,816
54.875,482

Bushels.
5,579,103
6,146,411
15,940,899
17,557,836
36,584,115

34,304,906
26,423,080
39,204,285
71,039,928
53,047,177

55,073,122
40,325,611
72,404,961
122,353,936
153,252,795

150,565,477
95,271,802
106,385,828
70,349,012
84,653,714

57,759,209
101,971,949
65,789.261
46,414.129
54,387,767

55,131,948
157,280,351
117,121,109
88,415,230
76, 102, 704

60,650,080
79,562,020
148,231,261
139,432,815
101,950,389

132,060,667
154,856,102
114,181,420
44.230.169
4,394,402

34,973,291
76,569,423
100,371,057
66,923,244
46, 679, 876

23,729.302

Wheat
flour.

3,289.391
7,761,715
27,661,526
16,361,673
44,803,875

88,682,085
101,445,167
65,264,463
98,810,268
105,965,313

89,944,552
65,103,378

Barrels.
2,183,050
1,300,106
2,076,423
2,431,873
3,4(>3,333

3,653,841
2,514,535
2,562,086
4,094,094
3,973,128

3,935,512
3,343,665
3,947,333
5,629,714
6,011,419

7,945,786
5,915,686
9,205,664
9,152,260
10,648,145

8,179,241
11,518,449
11,9<)3,574

9,37 ,803

12,231,711

11,344,304
15,196,769
16,620,339
16,859,533
15,268,892

14,620,864
14.569,545
15,349,943
18,485,690
18,699,194

18,650,979
17,759,203
19,716,484
16,999,432
8,826,335

13,919,048
15,584,667
13,927,247
10,521,161
9,040,987

10,129,435

Wheat and
wheat flour
(converted
to wheat).

2,629,904
3,lo5,654
3,9o8,898
2,290,9o7
3,3o9,537

4,573,529
8,573,508
10,653,556
15,057,967
16,345,047

16,390,487
12,598,622

Bushels.
16,494,353
12,646,941
26,323,014
29,717,201
53,900,780

52,574,111
38,995,755
52,014,715
91,510,398
72,912,817

74,750,682
57,043,936
92,141,626
150,502,506
180,304,181

186,321,514
121,892.389
147,811,316
111,534,182
132,570,366

94,565,793
153,804.969
119,625,344
88,600,743
109,430,467

106,181,316
225,665,811
191,912,635
164,283,129
144,812,718

126,443,968
145,124,972
217,306,005
222,618,420
186,096,762

215,990,073
234,772,516
202,905,598
120,727,613
44,112,910

97,609,007
146,700,425
163,0i3,669
114,268.468
87,364,318

69,311,760

16,438,909
23,o39,985
47,456,016
27,816,468
61,601,060

110,948,586
140,025,963
113,205,463
166,571,122
179,518,025

163,701,742
121,797,177
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Imports of selected agricultural products, 1851-1911.

{('ompilod from rcnorfs of FoiTi^n Commonr and NaviKutiou of tlio United Statos. W'hcro figures aro
lac'lxiiiK, citlior tiioro wore no imports or (hey wore not separately classifiod for t)ul)li(ation. "Silk"
incUidos, prior to issl, only "Silk, raw or lus reeled from the eocoon;" in IHHl and 1SK2 aro ln(;ludcd lliia

item and "Silk wiiste;" after 1H.S2, botii these items and "Silk cocoons." From "Cm-oa and choco-
lato" are omitted in ISCiO, istU, and in IsT'i to isst, small (niaiilitios of clicxolate, tlio oMicial returns for

which were Ki\ en only in value. "Jute uid jute hnt Is" includes in Ih.'iH and iSfiO an unknown (juanlity
of "Sisal j^rass, coir, etc.," and in 1S(;.'> ISdSan unknow i <|uan'ily of " liem|»." ("atlle hidcrs are included
in " Hides and skins oilier than cattle and poat " in lS!».'»-lH't7. (ilive oil for table use includes in 1S(;2 1H04
aud lHS;')-liX)r) all olive oil. Sisal cnvss includes in 1>

iacludos in 1SS5-18S8 all subsUtutos lor hemp.)
1HS4-1H0() "Other vegetables ubstances." Hemp

Year ending
June 30—

iHf)!

.

1H52.
IS,^

.

1854.
1855.

1856.
1857.
1858.
1859.
1860.

1861.
1862

.

1863.
1864.

1865.

1866.
1867.
1868.
1869.
1870.

1871.
1872.
1873.
1874.
1875.

1876.
1877.
1878.
1879.
1880.

1881.
1882.
1883.
1884.
1885.

Choose.

Pounds.
6(W,398
514,337
874,949
969,417

1,526,942

1,384,272
1,400,252
1,589,066
1,409,420
1,401,161

1,090,835
594,822
545,966
836,127
985,362

1,738,657
2,997,944

6,243,014
6,247,560

1886 6,309,124
1887 6,592,192
1888 8,750,185
1889 1 8,207,026
1890 ( 9,263,573

1891.
1892.
1893.
1894.
1895.

1896.
1897.
1898.
1899.
1900.

1901.
1902.
1903.
1904.
1905.

8,863,640
8,305,288
10,195,924
8.742,851

10, 276, 293

10,728,397
12,319,122
10,012,188
11,826,175
13,455,990

15,329,099
17,067.714
20,671,384
22,707.103
23,095,705

Silk. Wool.

Poundx.

407,9.35

567,904
491,983
512, 449
720, 045
583.589

1,100,281
1,063.809
1,159,420
794,837

1,101,681

1,354,991
1,186,170
1,182,750
1,889.776
2,562,236

2,790,413
3,221,269
4,731,106
4,284,888
4,308,908

6,818,060
6,028,091
6,370,322
6,645.124
7,510,440

6,266,629
8,834,049
8,497,477
5,902,485
9,316,460

9,363,987
7.993,444
12.087,951
11.250,383
13,073,718

10.405,555
14.234,826
15.270,8.59

16,722,709
22,357,307

Pounds.
32,607,315
18,343,218
21,616,035
20,282,6,35

18,814,402

16,280,947
17,750,156

39,275,926

85,496,049
42,939,-541

54,901,760

44,642,836
42,171,192
48,449,079
39,005,155
128,131,747

55,964,236
67,861,744
70,575,478
78,350,651
70,596,170

129,084,958
114,038,030
113,558,753
126,487.729
105,431,285

129,303,648
148,670,652
172,433,838
55,152,585
206,033,906

230.911.473
350.8.52.026

132,795,202
76. 736, 209
155,928,455

103, 583..505

166,576,966
177,137,796
173,742,834
249, 135, 746

Almonds.

Pounds.
2,854,804
1,-564,703

4,721,2-50

2,187,934
3,716,251

5,113,897
2,845,594
2,210,941
5,439,210
2,873,014

2,886,698
918,3(>0

1,726,281
3,964,875
1,229,112

4,571,687
4,315,819
1,461,007

3,828,104
4,732,269

5,822,733
5,482,363
5,747,957
5,545,400
5,715,858

6,812,061
7,629,392
6,679,147
7,436,784
7,903,375

7,789.aSl
9.644,338
5,746,362
9,957,427
6,317,633

5,140,232
9,868.982
8, 142, \CA

9,838,8.52

11,745,081

A rgols or
wine lees.

Pounds.

976,072
866, 404

1,007,58,5

1,-597,790

1,297,962

2,004,996
1,876,731
1,822,498
2,346,978
2,-591,472

3,164.965
4,942.601
4,007,779
3,246,376
5,512,808

7,047,802
9,025,542
10,257,909
14.011.764
14,445,534

14,275,530
18,320.366
16,112,427
19,591,0.39

17,694,336

16,041,666
22,024,768
17,226,491
21,429,434
24,908,054

21,-579,102

24,813.171
28.770,810
22,373,180
27,911,122

28.481,665
23.4.57.576
19.202,629
23.300,762
27,339,489

28,598,781
29.276,148
29.9m, r>57

24.-571,730

26,281,931

Cocoa and
chocolate,

total.

CofToo.

Pounds.
2,198,609
1,372,341
3,4.53,2<38

3,162,072
2,427,707

2,017,471
2,044,637
1,810,449
5,0(57,369

3,186,721

3,210,291
3,-541,364

2,0-55,198

2,940,571
1,177,594

2,550,978
3,387,890
3,211,976
3,826,905
3,640,845

3,445,453
4,917,809
5,734,3.56

3,661,992
5,257,255

4,715,406
4,694,215
4,780.339
5.827.027
7,508,130

8.767.728
11,091.123
9,437,791

12,739,871
10,868,497

13,703,583
13,005,327
17,502,929
17.929,076
19,894,130

23,278.785
23,712,261
26.459,880
19,899,393
31,638,261

25,666,373 i

34,370.048 I

27.525.513
37.-563.098
43.968.252

47.620.204
52.878.587 1

65.046,884
75-070,746
77,383,024 1

Pounds.
1-52,519,743
l93,(i(Xi,-3.5:j

199,408,045
1G2,2.')5,993

191,478,657

235,865,268
240,670,227
189,211,-300
264, 436.-5-34

202,144,733

184,70(1,6.55

122,799,311
80,461,614
131,622.782
106,463,062

181,413,192
187,236,-580
248,983,900
254,160,993
235,256,574

317,992,048
298,805,946
293,297,271
285,171,512
317,970,665

339,789,246
331,639,723
309,882,540
377,848,473
446,850,727

455,189,534
459,922,768
515,878,515
534,785,-542

572,599,552

564,707,533
526,109,170
423,645,794
578,397.454
499,159.120

519..528. 432
640.210.788
563,469.068
550.934,337
6.52.208.975

580,597.915
737.645.670
870.514.455
831.827.063
7.87.991,911

854.871,310
.091,004,252
915,086,380
995,043.284
,047,792,984
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Year ending
June 30—



IMPOHTS OF SKLIXVPED AfJRTCUT/rUHAI. PHODUC'l'S.

Imports of si'lrctcd (UjnciUturnl products, Jfi/it l')tl Contiinicd

085

Year ctulln^J Juno 30

1891

.

ISO'J.

1S<K<.

1 m\

.

\S\K>.

IV.N,.

is'.i;.

is<t.s.

is'jy.

1900.

1901.

IWL'.

i*H>a.

19(V}

.

1905.

190.5.

1907.

VMS

.

1909.
1910.

1911.

Average:
1851-1855.
185G-18()0.

18C1-18()5.
1860-1870.
1871-1875.

1876-1880.
1881-1885.
1886-1890.
1891-1895.
1896-1900

.

1901-1905-
1906-1910.

Flux.

Tom.

7,812
(.,()9«)

•i.;}.')2

7,233

7,833
9,190
5, 529
6,474
6,967

6,878
7,772
8, 155

10, 123

8,089

8,729
8, 05(3

9,528
9,870

12, 761

7,792

1,151

4,173

3,903
5, 656
6,866
6,485
7,199

8,203
9,909

IIciiip.

Tom.
11,1 SI

6, 1N7

4,817
1,635
(1,95-1

8,4.')0

5, 120

4,017
3,911
3,400

4,057
6, 054
4,919
5,871
3,987

5,317
8,718
6,213
5, 208
6, 423
5,278

1,886
2,273
1,697

23,276

19,645
31,235
40, 353
6,015
4,986

4,978
6,376

n()[)s.

r Imuds.
4,0l<.),l>0:{

2,r.0<i,224

2,691,241
828,(^^2

3,133,tM»4

2,772,045
3,017,821
2,375,022
1,319,319
2,689,725

2, 606, 708
2,805,29S
6,012,510
2,758,163
4,339,379

10.113,989
6.211,893
8, 493, 265
7, 38(i, 574
3,200,560
8, 557, .'^31

1,183,775
7,502,304
2, 635, 751

2,414,966

3,704,411
7,081,256

Jute and
jute butUs.

Ton«.
HI,7(M
8.H,(,1M

82, 2.'} 1

tA), U'M

110,671

88,992
i8,550
112,306
83,161
102,693

103, 140
128,9<.3

79, 703
96,735
98,215

103,945
104,489
107, 533

156, (iS5

68,155
65.238

2,847
15,380
4,657

10,815
42,405

60,844
88,173
93, 157
94,653
91,140

101,351
108, 161

Licorice root.

Pounds.
55, .{07, 911

yh,659,.WJ
9.1,(Xr2,250

70,158,301
83,281,275

87,123,461
62,370,337
70, KJO,.^!

98,432,319
10(i,a33,199

100,105,6.54

KW, 077, .323

88, .WO, 611

89.463,182
108,443,892

102,151,969
66,115,863

109, 3.55, 720
97, 742, 776

82,207,496
125,13.5,490

1,144,852
1,736,475

59,920,182
80,081,864
84,879,181

99, 134, 132

91, 514, 765

Manila.

Tons.
:{5,:ui

44,.',74

69,4.39

35, 233
50,278

47,244
46,260
.50, 270
.53,195

42,624

43, 735
.5<i,4.53

61,648
65, «i<)6

61,»J2

58, 738
54,513
.52,467

61,902
93,253
74..308

11,132

"i2,'268

44,971
47,919

57,813
64,175

Mol<'i.ss«'s.

(JaUons.
20,604,463
22, MM, 209
15, JW, 679
19,<)70,W.3

15, 07.'), 879

4,687,664
3,7(r2,471

3,<.03,.547

5, 821,.556

7,026,068

ll,4.53,l.'i6

14,.391, 215
17,240,399
18, 828, .5.30

19,477,885

16,021,076
24, (,.30, 935
18,882.75<i

22,092,696
31,292,165
23,838,190

31,040,708
28,026.131
31,194,015
53,499,013
45,890,353

34, 702, .5.59

32, 945, 372

34,238,368
18,657,979
4,968,061

16,278,237
22.583,926

Year end-
ing June
30-

1851.
1852.
1853.
18.54.

1855.

1856.
1857.
1858.
1859.
1860.

1861.
1862.
1863.
1864.
1865.

1866.
1867.
mkS.
1869.

1870.

1871.
1872.
1873.
1874.
1875.

Olive oil,

for table
use.

Oallons.

292,024
173..561

79, 457
87,860

256. 833
12-1,497

161.313
176.687

159,397

142,243
196,.364
18*2.818

139,241
176, 119

Opium,
crude.

Pounds.
40, 885
42,123
131,370
108, 178
111,229

157,814
131,1.54

135,916
71,839
119,525

109,536
194,844
62,618
93,114

110, 790

181,585
135, 305
183,263
1.57,182

254,609

315,121
416,864
319,134
395. 909
305, 136

Potatoes.

Biishels.

299, 132

322, 223
353,082
306, 187
516,241

.535, 320
693,611

753,511
837,223
327,315

4,497
10,955

78,194
198,265
209,.'i.5.5

138, 470

75, 336

458, 7.58

9<).2.'',9

346,8-10

.549. 073
188, 757

Rice, and
rice flour,

rice meal,
and broken

rice.

Pounds.

56,861,317
61,196,740
99,691,447
60, 407, 756

76, 209, .397

44,782,223
59, 140, 707
.5;i.065.191

43,123,939

64,655,827
74,642,631
83, 755, 225
73,257,716
59,414,749

Sisal grass.

Tons.

287
.567

1,021
332

870
864

1,661

Sugar, raw
and refined.

Pounds.
.380,402,289
457,.51 1,093
464,392,286
455, 928, 585
473,809,847

545, 226, 430
776,984,262
.519,200,387

655,846,362
694,838,197

809,749,958
5.57,139,529
522,122.085
632,230,247
651,638,818

1,000,055,024
849,0.54.006

l,121.1h9,415
1.247,^33.4.30

1,196,773,569

1,277.473,653
1.509. 1S5, 674
l,5(i8..3(M..'',92

1,701. 297. 8«>9

1,797,509,990

Tea.

Pounds.
17,461,114
29,437,206
22,721,745
24,417,712
25,333,097

22,889,858
20,367,824
32, 995, 021

29, 2(i8, 757

31,696,657

26,419,956
24,795,983
29,761,037
37,229,176
19,568,318

42.992.738
39.892.658
37.843,612
43.7.54.354

47,408,481

51,364.919
63.811.003
64,81.5,1.36

.55,811,605

64,866,899
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Year ending
Juue 30

—

1876.
1877.
1878.
1879.

1880.

1881.

1882.
1883.
1884.
1885.

1886.
1887.
1888.

1889.
1890.

1891.
1892

.

1893.
1894.

1895.

18%.
1897.

1898.
1899.

1900.

1901.
1902.
1903.
1904.

1905.

1906.
1907.
1908.
1909.
1910.
1911.

Average:
1851-1855.

1856-1860.

1861-1865.

1866-1870.

1871-1875.

1876-1880.
1881-1885.

1886-1890.

1891-1895.

1896-1900.

1901-1905.

1906-1910.

Olive oil,

for table
use.

Gallons.

178, 232
194, 069
217,017
192, 326
264, 762

224, 362
264, 838
257,375

493,928

634,354
744, 766
654, 162

893,338
893,984

605,509
706, 486
686, 852
757, 478
775, 046

942,598
928,567
736, 877

930, 042

967,702

983,059
1,339,097
1,494,132
1,713,590
1,923,174

2,447,131
3,449,517
3,799,112
4, 129, 454
3,702,210
4,405,827

175,745
167,357

209,281

764, 121

706,274
901, 157

1,490,610
3,505,485

Opium,
crude.

Pounds.
388,311
349
430
405
533

318
370
457
326
334

471
568
477
391
473

466
5H7
615
716
358

365
1,072

123
513
544

583
534
516
573
594

469
565
285
517
449
629

123
114

182

350

421
361
476
548
524

560
457

223
950
957
451

700
249
499
539
169

276
263
O20
563
095

554
118
957
881
455

514
914
845
499
938

208
189
670
055
680

387
252
845
388
239
842

757
249
180
389
433

578
431
243
993
142

340
422

Potatoes.

Bushels.
9-2, 148

3,205,555
528, 584

2,624,149
721,868

2,170,372
8,789,860
2,362,362

425, 408
658,633

1,937,416
1,432,490
8,259,538
883,380

3,415,578

5,401,912
186,871

4,317,021
3,002,578
1,341,533

175,240
246, 178

1,171,378
530, 420
155,861

371,911
7,656,162
358,505

3,166,581
181, 199

1,948,160
176,917
403,952

8,383,966
353,208
218,984

359,373

386,700
139,964
327,937

1,434,461
2,881,327
3,185,680
2,849,983

455,815

2,346,872
2,253,241

K ice, and
rice flour,

rit« meal,
and broken

rice.

Pounds.
71.561,852

013
489
824
006

79
96
106

119

97
103
155

186
124

214
148
147

142
219

146
197
190
204
116

117
157
169
154

106

166
209
212
222
225
208

739
412
673
630
074

562
950
623
376
029

363
103

483
161

564

724
816
285
177

679

199
658
656
221

483

547
603
783
900
400
774

064
878
923
•255

409
841
OHO
523
577

353
359
501
560
171

582
688
828
817
320

607
134
315
293
891

710
894
284
772

515

957
180
392
422
545
795

55,264,291
71,145,230

63, 179, 194
94,106,086
133,508,389
174,335,447
171,136,648

141,044,035
207,447,099

Sisal grass.

Tons.

32,082
36,897

35,300
36, 355
36,401
38,542
50,858

39,213
48, 020
54,431
48, 468
47,596

52, 130
63,2r.6

69, 322
71,898
76,921

70,076
89,583
87,025
109,214
100,301

98, 037
99,0(U
103,994
91,451
99,966
117,727

39,491
47,546
66,707

91,240
98,502

Sugar, raw
and refined.

Pounds.
1,493,977,472
1,654
1,537
1,834
1,829

1,946
1,990
2, 137

2, 756

2,717

2,689
3, 136

2,700
2,762
2,934

3,483
3,556
3,766
4,345
3,574

3,896
4,918
2,689
3,980
4,018

3,975
3,031
4,216
3,700
3,680

3,979
4,391
3,371
4, 189

4,094
3,937

446
638
634

1,082
1,570

1,669
2,309
2,844
3,745
3,900

3,720
4,005

556,831
451,934
365,836
301,684

865,165
449, 609
« 19, 123

416,896
884,653

881,765
443,240
284, 282
202,967
011,560

477,222
509,165
445,347
193,881
510,454

338,557
905,733
920,851
250, 769
086,530

005,840
915,875
108, 106

623,613
932,998

331,430
839,975
997,112
421,018
545,936
978 265

408, 820
419, 128
576, 127
981,089
754,356

930,751
887,089
564, 763
227,214
700,488

917,286
427,094

Tea.

Pounds.
62,887,153

,347,112
,
3«i, 704
194,673
162,93d

58,

65,

60,

72.

81,

78,

73,

67,

72,

81,

89,

84,

79,

83,

83,

90,

89,

93

97,

93,

113,

71,

74,

84,

89,

75,

108,

112,

102,

93,

86,

94,

114,

85,

102,

843,988
769,060
479, 164

665,910
104,956

887,998
831,221
627,870
575,984
886,829

453,339
079,039
061,287
518,717
253,458

998,372
347, 175

957,715
089,899
845,107

806,453
579, 125
574,905
905,541
706,599

621,750
368,490
149,564
916,520
626,370
653 942

23
27
27
42

60,

63,

74,

83,

90,

87,

97
94,

874, 175
443,622
554, 894
378,369
131,912

791,716
772,616
961,980
673, 168
647,654

914,525
936,539
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Imports of selected agricultural products, 1S51-1911 —Continued.
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Year ending
June 30

—

1883
1884
1885

1886
1SS7
1888
1889
1890

1891
1892
1893
1894
1895

1896
1897
1898
1899
1900

1901
1902
1903
1904
1905

1906
1907
1908
1909
1910
1911

Average:
1886-1890,

1891-1895
1896-1900
1901-1905
1906-1910

Beoswax.

Pounds.
H'vS, S79
+S, 1J3

91,754

26 546
10,843
51,702
75,951
126,319

379, 135
271,0(vS

24-8,000

318,660
288,001

273,464
174,017
272,097
452,016
213,813

213,773
408,706
48.8,576

425,168
373,569

587,617
917,088
671,526
764, 937
972, 145

902,904

58,272
300, 973
277,081
381,958
782,663

Onions.

ButKels.

560, 138
4SS»&53
771,960
546,798

774,042
796,316
925,599

1,171,242
856,366

872,566
1,126,114
1,275,333
574,530

1,024,226
1,514, %7

Plums and
prunes.

Pounds.

60,600,228
57,631,820

64,995,545
92,032,625
70,626,027
46, l.'54,8'25

58,093,410

34,281,322
10, 869, 797

26,414,112
9,90K, 122

14,352,057

483,658
710,028
303,992
600,360
443,457

745,974
522, 478
633,819
494, 105

671,604

497, 494
323,377
335,089
2%, 123

Raisins.

Pounds.

904,713
974,554

53,702,220
38,319,787

40,387,946
40,673, 2K8
40, 476, 763
3.'i, 091, 1.39

36,914,330

39, 572, 6.W

20, 6S7, 640
27, 543,.563
13,7.51,a')0

15,921,278

10,826,094
12,6.50,598

6,593,833
4,933,201
10,309,498

3,860,836
6,683,545
6, 715, 67o
.6,867,617
4,041,689

12,414,855
3,967,151
9,132,353
5,794,320
5,042,6.83

2,479,220

Currants.

Pounds.

66, 380, 486
19,165,082

508,299
613,596

38,708,693
23,495,237
9,062,645
5,633,872
7,270,272

33,128,140
36,665,828
33,166,546
52,664,843
16, 450, 706

33,040,846
29,265,761
25,186,210
30,849,253
36,251,779

16,049,198

36,23S976
33,878,209
38,347,649
31,742,919

37,078,311
38,392,779
38,652,656
32,482,111
33,326,030
33,439,565

Dates.

Pounds.

18,239,a57
17, 084,.5.57

16,211,906
12, 40S, 192

15, 1,86, 789

13,680,302
11,847,279
13,561,434
12,943,305
19,902,512

20,013,681
21,6.81,159

43,814,917
21,058,164
19,2.57,250

22,435,672
31,270,899
24,958,343
21,869,218
22,693,713
29,504,592

Figs.

Pounds.

34,415,213
30,918,770
31,251,390
35,986,377

15,826,100
14,386,966
25,165,034
24,645,569

7,94.5,977

7,770,178

7,223,070
8, 724,.583

10,a)S,0.'->3

10,649,049
10,284,998

9, 201,.56.5

8,3.38,7.59

10,.503, 928
7,98.5,9.59

11,85.5,890

11,900,710
8,940.762
9,628,426
7,284,tt58

8,812,487

9,933,871
ll,a87, 131

16, 482, 142

13,178,061
13,364,107

17,562,358
24,346,173
18,8.36,574

15,2.35,513

17,362,197
23,459,728

9,387,9.51

9,577,220
9,313,289
12,809,062
18,668,563
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Foreign trade oj the United /States in farest products, ISfjl 1911.

(Compiled from reports of Foreign Commerce aiul Navigation of tlie United States. All values are gold.

J

Year ending June 30—



EXPORTS OF FOREST PRODUCTS. 689

Exports of selected domestic /() rent products, IS-'Jl-lOll

ompilod from reports of ForoiRn Comimroc and NaviKJition of the Unitotl fitaU's. Where

U kiof;. rith.-r Uww wore no exports or they were not separately classified for piiblirat
Where flpnrcs are

ion.]

Yrar ondinj,'

Jnno;M>

1851.
1»02.

IH.'")3.

1864.

1S55.

l.H5(i.

IMA?

.

1S58.
185'.).

l8tK).

1861..
1862..
18»k3..
18«V4..

18(v'\ .

.

1866..
1867..
18C)8..

1869..
1870..

1871..
1872..
1873..
1874..
1875..

1876..
1877..
1H78..
1879..
1880..

1881..
1882.,
1883.,
1884..

1885.,

1886.
1887.
1888.
1889.
1890.

1891.
1892.
1893.
1894.
1895.

1896.
1897.
1898.
1899.
1900.

1901.
1902.
1903.
1904.
1905.

1906.
1907.
1908.
1909.
1910.
1911.

Lumber,

Board!?, Shocks,
(louls, and odirr than
planks. box.

Mfrct.
100, 604
100, 695
78.599
197,154
144,718

126.330
30<.), 1()5

217,861
197.099

170, 9-22

132.332
129,243
135,901
132,298
172,644

120,013
131,666
131,873
134,370
140,863

154,830
176, 872
236, .557

228, 481

213,974

252,407
321,530
313, 143

275, 102

285, 194

320, 602
407,455
499.406
414,920
412,424

435,608
424,760
436,718
571,075
612,814

613,406
592,596
629,355
574,920
588,781

694, 799
876, 689
790,659
970, 170

1,0^6,758

1,101,«15
942,814

1,065,771
1,426,784
1,283,406

1,343,607
1,623,964
1,548,130
1,357,822
1,684,489
2,031,608

Number.

Stav<'s.

Number.

1,019,340
1,043,797

1,275,450
1,281,571

1,098,347
902,269
668,972
543,597
534, 190

316,242
412,308
385,863
383,706
352, 928

643,099
695,858
544,079
616, 380
773, 019

714,651
788,241
566, 205
533, 182

872, 192

1,066,253
803, 346
900,812
977,376
928, 197

1,019,411

Rosin.

Barrels.
387,220
449, 194

454,715
601,280
731,000

524,799
641,517
574,573
798, OKi

770, 652

536,207
65,441
17,025
2,418
11,232

250,452
334, 104

443,501
585, 989
583,316

511,959
692,728
845, 162

929, 342
937,527

824,256

54,142,759
44.382,689
49,011,533

47,363,262
46,998,512
55,879,010
47,420,095
48,286,285

57,586,378
51,120,171
61,696,949
52,583,016
49,783,771
65,725,595

.Spirits of

turpentine.

Gallonn.
36;<,828

358, (>.58

634,.371
1,669,.'523

2,3.39,138

Timber.

llcwn.

1,042,183
1,112,816
1,040,345

1,023,710
1,156,012
1,347,2.56

1,545,211
1.269,304

1,131,560
1,365,012
1,492,314
1,420,218
1,601,377

1,790,251
1,950,214
2,059,407
1,987,128
1,862,394

2,172,991
2,429,116
2,206,203
2,563,229
2,369,118

2,820,815
2,535,962
2,396,498
2,585,108
2,310,275

2,438,556
2,560,966
2,712,732
2, 170, 177

2,144,318
2.189,607

1,844,560
l,.'i2'2, 177
2,4.'37,235

2,(i82.2.30

4,072,023

2,941,855
43, 507

58, 565
32,548
51,863

349, 325
1,513,225
3,068,629
3,184,955
3,246,697

2,453,554
4,495,441
5,114,653

Cubic feet.

Sawed.

5,599,624

6, 796, 927

7,633,568
7,575,556
7,091,200

6,595,528
8, 136, 493
9,867,344
11,300,729
8,987,226

8,217,678
10, 209, 883
10,585,942
9,681,7.59

11,248,920

12,243,621
13,176,470
13.415,459
12, 618, 407

14, 6.52, 738

17,431,566
17,,302, 823
18,351.140
17,761,533
18, 090, 582

20,240,851
19.177.788
16.378,787
17.202,808
15,894,813

15,981,2.53

15,854,676
19,-532,583

17,.502, 028
15,.587, 737

14,817,751

7,115,975

7,115,007
12,594,738
14,154,244
25,209,048
13,553,714

21,786,414
20, 640, 259
18,361,915
13,255,241
16,365,346

22,961,618
24,491,354
19,913,220
10,615,065
8,411,066

5,077,612
4,260,639
5,813,175
6,-301,065

8,732,761

6,900,073
6,736,446
7,8.36,921
4.082,709
0, 039, 539

5,616,476
6, 406, 824
5,489,714
4,796,658
4,416,741

4,624,698
5, 388, 4.39

3,291,498
3,788,740
3,856,623

3,517,046
3,27.8,110

4,883,506
2,9.50,528

3,245,196
2,673,887

Mfcel.

201,257
153,248

193,344
167,609
187,780
252,996
270, 984

214, 612
235,550
214,198
237,830
297,693

332, 934
391,291
338, 575
406,448
473, 542

533,920
412,750
530, 659
558. 690
486,411

552,548
600. 865
463,440
383.309
451,721
499,547

» Including "Joists and scantling," prior to 1884.
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Exporta of ieUcUd doiiitsticforent producU, 1851 /^// ('outiaued.



IMPORTS OF FORKST rUODUCTS.

Imports of selectedforest products, 1851-VJU— (
"ontinuod.
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Yoar pndlnR
Juiu* :«)

isso.
1SS7.
ISHS.

1S80.
1890.

1891

.

1892.
1893.
1894..

1895.

189(^..

1897

.

1898.
1899.
1900.

1901.
1902.
1903.
1904.
1905.

1906.
1907.
1908.

1909.
1910.
1911.

Average:
1851-1855.
1856-1860.
1861-1865.
1866-1870.
1871-1875

.

1876-1880.
1881-1885.
1886-1890.
1891-1895.
1896-1900.

1901-1905.
1906-1910.

Camphor,
(Tlldo.

Pounds.
1,133,913
2,8.57,222

2,779,719
1,961,018
2,055,287

1,716,167
1,955,787
1,733,425
1,323,932
1,500,739

945,629
1,469,601
2,047,234
1,807,889
1,789,580

2, 175, 784

1,831,058
2, 472, 440
2,819,673
1,904,002

1,668,744
3,138,070
2,814,299

1,990,499
3,026,648
3,726,319

180,571
419,970
251,887

1,178,176
2,133,859
2,157,432
1,646,010
1,611,987

2,240,591
2,527,652

niblMT.

Pounds.

33,712,089
39, 976, 205
41,547,680
33, 757, 783
39,741,r)07

36, 774, 4()0

35,574,449
46,055,497
51,063,066
49,377,138

55,275,529
50,413,481
55,010,571
59,015,551
67, 234, 256

157,844,345
176,963,8,38

162,233,160

188,359,895
1101,044,681

72,046,260

37,747,073
43,768,922

57,389,878
177,289,184

Kuhhcr
Ktims, lotal.

Pounda.
29,2(>;i,(i.32

28, 649, 44()

36,628,351
32, 339, 503
33,842,374

34,672,924
40,284,444
42,130,058
34,256,546
41,068,401

40,618,314
36,692,114
46,()91,974

58,055,887
58,506,569

64,927,176
67,790,069
69,311,678
74,327,584
87,004,384

81,109,451
106,747,589
85,809,625

114,598,768
154,620,629
145,743,880

5,190,874
12,719,917

13,725,458
22,631,306
32,144,661
38, 482, 475
48,112,972

72,672,178
108,577,212

LiiimIkt.

Hoards,
d<;al.s,

plutiks,

aii<i other
saw('(i.

Mfeet.
547,H.32

559,23(i

608, 743
648,174
660,327

757,244
663,253
742, 597
514,619
600, 798

786,209
88:j, 781

353,215
423,928
680, 226

490, 820
665,603
720,937
589,232
710, 538

949,717
934, 195
791,288

846,024
1,054,416
872,374

643,042

369,642
583, 225

604, 862
655, 702
625, 472

635,426
915, 128

ShinRlcs.

^f.

79,ir,<)

H9, KiO

161,715
214,510
194,l(i8

2<K), r).')2

3r)3,027

459,044
378,6.52

51,513

4.35,421

471,594
541,040

555, 853
707,614
724, 131

770,373
758, 72.5

900,856
881,003
988,081

1,058, .363

762, 798

642, 582

45, 623

89, .357

147, 750

302, 574

703, 339
918, 220

Hhclluc.

Pounds.
4,;j'i<l,431

4,722
4,2(K1

i, 7.39

6,253
fi,310

5,fK)4

4,868
6,401

6,0.56

7,151
6,984
9, 8.30

10, 021

9,608
9,064

11,.590

10, 9.33

10,700

15, 780
17,78.5

1.3,361

19, 18.5

29, 402
15,494

.5.38

8.50

873
465

380
2m

681

060

957
4.59

395
HI
451

745
789
725
413
817

090
960
932

137
182
940

4,715,031
5,887,624
8,128,875

10,379,698
19,103,060

Wood i)iilp.

Tfms.
10.1.39

23.

3/

40,

43,

43,

41

35,

28,

45
41

29
33

82,

46,

67,

116,

144,

167,

157,

21.3,

237,

274,

378,
491

410
l.W
917
478

316
118
5<i5

587
440

143
770
846
319
441

757
416
881
796
504

224
110
514

217
322
873

Tms.

30,615
42,405
46,504

108,671
2.52,077

I Including "Guayule gum," crude.
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Ai/ru-ultural stutistUs from census for 19tO— Total populutiaii, total land urea, /unn
urea, unproved, woodland, and other unimproved area, and their penentayen %n jyiO,

by i^'tates.

lQuautltiese.\|)re.sMed in thouuands; 000 omitted.]



STATISTICS FROM CENSUS FOR 11)10. 693

A(jru ulluml stdtisLus/roiii (cnsufi for Iff 10.

I
Kurms classllleU by she.]

SUito and Divi-
sion

Maino
New ihnnpshirr
Vonnont
Miussachiisetts.

.

Rho(io Island...
Connt'cticnt
Now York
Now J(T.soy

l\ninsylvania...

N. Atlantic...

Delaware
Dist.of Col
Maryland
Virginia
West Virginia.

.

North Carolina.
South Carolina.
Georgia
Florida

S. Atlantic. .

.

Ohio
Indiana
Illinois

Michigan
Wisconsin

N.C.E.Miss.K

Minnesota
Iowa
Missouri
North Dakota...
South Dakota. .

.

Nebraska
Kansas

rorcentiigc of all fanng In State.

Un-
der
3

JKTCS.

N.C.W.Miss.R.

Kentucky.
Tennessee

.

Alabama.,
ilississippi.

Louisiana.

.

Texas
Okkihoma.
Arkansas..

South Central.

Montana
Wyoming. .

.

CJolorado
New Mexico.
Arizona
Utah
Nevada
Idaho
Washington.
Oregon
California

Far Western..

United States.

.ct

0.2
.:^

.2
2.3
2.7
.8

.7

1.(1

.4

0.7

(')

(')

(')

.6

0.1

.3

.2

.3

.2

.2

0.2

.2

.2

.2

.1

.1

.1

.1

0.2

(')

'.3

A
.1

.1

0.1

1.0
2.6
1.2
2.8
17.3
1.4

3.2
.6

1.0
.5

1.4

1.7

0.3

3 to

9
acres,

*.ct.

r>.8

8.7
7.9

13.0
11.1

10.0
8.0
9.7
8.7

8.5

G.2

P.d.
T) <)

7.0
f). 9
13.4
12.2
11. (i

7.2
12.8
8..^

8.3

7.7

6.5

7.1
5.3
3.6
3.2
3.1

4.7

1.6
3.4
3.1
.1
.4

1.8
2.4

2.2

8.4
6.0
5
4.1
5.5
2.2
1.0
2.9

4.3

4.8
9.0
9.9
8.5

10 to
19

acres

2
2
8
5
10.6

7.0

5.0

20 to
49

lures.

P.ct.
!.'). H

l(i.7

10. (.

24.1

21 . (i

23.

5

14.4
22.7
18.1

17.1

18.3

10.2

6.9
5.4
4 1

3.7
2.8

4.7

1.8
2
3.9

.5

1.5
2.0

2.3

12.9
13.2
10.7
20.3
18.5
4.8
2.7
13.9

11.4

1.0
.5

4.9
7.5
9.1
11.7
3.9
3.1
9.6
6.9
13.5

8.1

7.9

M to

99
acres

P.ct
29. H

23.1
18.1

21.6
23. 9

24.7
2ti. 4

24..')

30.0

20.9

27 .'

17.1

23.0
21.0
29.8
40.0
40.4
34.3

31.9

18.5
18. (

13.2
24.1

13.2

17.6

7.7
7.2

17.1
.6

1.4
3.5
6.0

8.3

22.6
29.4
40.6
41.1

38.5
23.6
16. 6

34.9

30.3

3.6
3.1
8.4
7.9
16.0
2.5.6

11.9
13.1
18.2
15.1

23.4

15.3

22.2

lOOto
174

iMTes

P.ct.
21.

\

23.

2<».

If).

17.

18.

28.

21.

2r>.

25.5

26.3

20.3
20.8
27.7
24
18.8
23
20.0

22.7

32
31

23.0
3.5.6

30

30.3

17.0
17.8
26.8
1

3
9.7
14.7

16.4

25.4
24.4
21.1
16.3
16. 8
26.9
20.5
21.1

22.3

4
5.9
9.5
5.1
8.9

19,

15

18,

12
14

12 1

11.7

22.6

23. 4

17.9
20.8
17.3
11.0
14

Hi. 4

16.3

2.5.3

26.6
32.0
24.5
33.0

28.1

35.5
36.9
28.9
30.9
36
33.9
32.5

33.2

19

16.9
13
11.0
11.3
22.6
39.5
18.3

19.2

40.3
34.7
35.4
43.1
28.1
16.9
20.6
38.6
24.7
26.4
13.6

27.5

23.8

175 to
2r.9

a<Te8

P.ct
9.4
11.0
15.

9

5.8
6.9
6.3
10.2
5.

6.4

8.4

9.2

10.3
8.1
7.7
6.2
4.1
5.6
5.2

G.3

6.7

8
15.2
6.0

11.4

9.5

17.9
18

11.6
7.2
10.6
16.0
15.0

14.5

6.7
5.8

2«i0 to

499
acre,s.

P.ct
4.4

6.7
10.2
3.2
3.3
3.4
4.3
1.7

2.2

3.8

4.0

4.5
3.7
3.9
7.6
8.5
5.2

5.9

6.0
7.1
6.5
3.8

6.0

8.4

Ui) to

999
IUT<*S.

P ct

0.

1.9

1.9
.9

l.n
.7

.3

.3

0.0

6.2
6.1
4.9
3
3.0
3.9
3.9

4.3

2
3.7
7.7
2.3
5.2

4.3

15.9
11.9
7.1

39.1
32.0
20.4
19.5

16.7

3.6
3.4
3.1
2.5
3.1
6.5
9.3
2.8

4.4

25.8
25.9
20.5
16.9
5.4
6.0
13.6
10.9
10.9
12.4
8.9

13.5

7.0

I /KK)

!UI»'S

and
OVf.T.

P.ct.
0.

:

1

1

1.4

1.1

1.1
1

1.3

1.3

.3

.3

.5

0.5

2.2
1.1

1.2
17.0
12.5
10.1
5.9

5.0

.8

.8

.9

.8
1.3
3.1
1.4
.5

1.3

9.0
9.0
5.3
2.3
1

2.5
9.2
3.0
6.2
6.0
5.8

5.3

2.0

0.2

Aver-
age
iMr<v
age
por
farm.

Acres
104. 9

120.1

142.6
77.9
83.8
81.5
102.2
76.9
84.8

95.7

0.4

(')

.1

.1

.1

.1

0.1

1.2

.2

.2

.3

.3

.8
2.7
.5

0.8

7.6
10.5
3.4
1.6
.8

1.8
12.8
.8

Aver-
age
a<re-
agr', of

iin-

prov«'d
land
per

farm.

9.0

27

103.4
10.5.9

103.7

88
76. 6
92.6

lO.'i.O

93.4

88. (,

98.8
129.1
91.5
119.0

105.0

177.3
156.

3

124.8
382.3
335.1
297.8
244.0

209.6

85. (:

81.5
78.9
67.6
86.6

269.

1

151.7
81.1

126.2

516. 7

777.6
293.1
315.9
135.1
156

1,(X)9.6

171.5
3.11 208.4
3.8 256.8
5.3 316.7

3.9 296.9

0.8 138.1

A crex
.S9. :i

34. 3

!A)

31

33. 7

.36. 9
68.8
r>:i. 9
r>7. 8

55.7

(/j. 8

23

68.6
53
57
34

34.6]

42
36.1

43.6

70
78.6
111.4
()2.

()7.

79.2

125.8
135.9
88.7
275.1
203.8
188.0
1C«.2

148.0

55.4
44.3
36. 9

32.8
43.8
65.5
92.3
37.6

Total
number
of farms.

Number.
M),0I6
27,0.03

32, 709
36,917
5,292
26,815

21 r,,.597

33, 487

219, 295

6.'}7, 181

10,8.36

217
48,923

184,018
96, <i85

253, 725
176, 4.34

291,027
50,016

1,111,881

272,045
215,485
2.51,872

206,9(0
177,127

1,123,489

156, 137
217,044
277,244
74,360
77,644

129. 678
177.841

1,109,948

259. 185

246, 012
262,901
274,382
120,546
417,770
190. 192
214.678

51.5 1,985,(66

138.9
114.3
93.2
41. 1

38.0
f>3. 1

279.7
90.2
113.4
93.9
129.1

26.214
10. 987
46. 170
35.676
9.227

21 . 676
2. («9

30.807
56. 192
45..502
88.197

101.71 373.337

75.2 6.361.502

> Less than one-tenth of 1 per cent.
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Agricultural statisticsfrom census for 1910.

[<^uan titles given in thousands; L e., 000 omitted.)

State and
Division.
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Agricultural statisticsfrom cgnms/or 1910.

FARM EXPENSES.

State and DivUiion.

Maine
Now llampsbire
Veniiout
Massuehiisntts
Rbode Island
Connecticut
New York
New Jersey
Pennsylvania

N. Atlantic

Delaware
District of Columbia.

.

Maryland
Virginia
West Vii'ginia

North Carolina
South Carolina
(Jeorgia
Florida

S. Atlantic

Ohio
Indiana
Illinois

Michigan
Wisconsin

N. C. E. Miss. R...

Minnesota
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas

N. C.W.Miss.R...

Kentucky
Tennessee
Alabama
Mississippi
Louisiana
Texas
Oklahoma
Arkansas

S. Central

Montana
Wyoming
Colorado
New Mexico
Arizona
Utah
Nevada
Idaho
Washington
Oregon
California

Far Western

United States

Labor.

Faruis report-
ing.

37
17

21

2(i

3

17
145
23

139

432

31

84
43
97
69

113
21

469

145
103
139
111

91

692

94
108
120
45
41

62
92

566

91

88
83
65
31

160
73
7o;

665

199
385
810
758
521
955
095
448
507

678

841
146
982
t)36

871
461
491

782
\m

370

515
947
941
842
119

364

934
890
714
775
180
665
189

347

642
670
643
628
732
538
126
638

617

482
450
179
124
300
805
776
715
965
229
887

62.0
W.3
66.7
72.5
(i6.5

67.0
67.3
70.0
63.6

65.8

63.1
67.3
65.4
4r>.

45.4
38.4
39.4
39.1
42.3

42.2

53.5
48.2
55.6
54.0
51.4

52.7

60.8
50.2
43.5
61.6
53.0
48.3
51.8

51.0

35.4
36.0
31.8
23.9
26.3
38.4
38.4
32.9

33.5

47.6
49.6
48.0
36.8
35.8
54.5
66.0
51.0
53.3
53.2
63.4

flT3

87

55

91

105

80

486
690
580
906
429
512
001
(i33

279

516

257
213
743
823
204
(144

351

186
992

413

427
013
989
074
088

591

674
586
971
198
908
422
264

023

007
037
033
585
299
653
964
304

882

258
556
771
986
061
864
315
573
602
110
206

QJ

a o

«1,147
684

1,168
2,196

332
1,369
9,311
2,4W
6,333

25,004

355
26

2,059
2,531

832
1,577
1,419
2,032
362

11,193

5,204
3, 669
8,319
3,989
5,108

26,289

5,656
6,195
3,674
4,542
2, 924
3,606
4,303

30,900

2,237
1,411
1,422
1,577
1,405
3,131
1,874
1,350

14,407

2, 672
1,618
2,048

660
444
306
678

1,128
2,769
1,992
7,770

22,085

129,878

Fee«l.

Farms report-
ing.

46
21

26
30
4

21

151

23
141

467

335

413

58
81

110
19
21

49
76

417

65
70
81

73
28
112
62
73

567

643
983
332
500
358
569
962
014
(i33

994

461
183
198
267
301
837
130
975
628

980

050
889
143

882
512

476

551
302
416
624
763
251
921

828

693
212
275
758
323
866
546
098

771

089
469
545
470
714

086
085
639
375
012
372

^ Is

Oh
*

77.7
81.3
80.5
82. tj

82.4
80.4
70.5
68.7
64.6

71.2

31.9
84.3
47.4
33.8
38.6
30.3
22.7
26.1
33.2

30.2

34.9
34.8
37.4
36.7
41.5

36.8

37.5
37.5
39.8
26. 4

28.0
38.0
43.3

37.6

25.3
28.5
30.9
26.9
23.5
27.0
32.9
34.1

28.6

30.9
40.7
42.3
37.8
29.4
28.1
40.4
34.5
52.3
46.2
56.0

$7,268
4,G15
4, 759

10, 878
1,678
5,416

29, 546
5,947
19,203

89,310

338
130

2,445
3,505
1,938
3,151
1,831
4,097
1,820

19,255

8,446
6,894
13,916
5,683
5,673

40,612

5,042
18, 582
17, 148

2,003
3,049
12,568
17,815

76,207

4,015
3,571
4,041
3,981
3,784
10,800
5,863
4,276

40,331

1,741
1,509
4,593
1,527

541
727
443

2,123
5,045
3,198
12,677

44.4 34,124

37.2 1299,839

FertiliztfT.

Farms report-
ing.

39, 947
15,351
19,033
21,689
3,318

15, 584
113,883
23,685

129, 769

382,259

9,023
77

37, 154
111,277
23,967
181,718
140,303
236,271
29,826

769,616

118,888
55,431
11,207
31,327
2,995

219, 848

1,436
1,776

18,434
175
185
369

1,415

23, 790

56,783
53, 498

lt>3,241

78,677
22,111
15,931

622
22,113

412,976

89
33

560
827
33

571
35

237
1,801
2,887
7,470

14,543

1,823,032

t3.

66.6
56.7
58.2
58.8
62.7
68.1
52.8
70.7
59.2

58.2

83.3
35.5
75.9
60.5
24.8
71.6
79.5
81.2
59.6

69.2

43.7
25.7
4.4
15.1
1.7

19.6

.9

.8
6.6
.2
.2
.3

.8

2.1

21.9
21.7
62.1
28.7
18.3
3.8
.3

10.3

20.8

.3

.3
1.2
2.3
.4

2.6
1.3
.8

3.2
6.3
8.5

3.9

28.7

$4,069
513
571

1,966
335

1,954
7,142
4,278
6,802

27,630

865
17

3,388
6,932

529
12,263
15,162
16,8(;0

3,610

59, 626

4,180
2,190

616
945
128

8,059

75

110
671
10
11

31
76

984

1,351
1,216
7,631
2,703
2,005

695
29

597

16, 127

12
5

61

25
6

20
8

21

87
69

2,144

2,458

114,884
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Agricultural atutiat'wajrovi crnHUs for 1910 < oiitiniiod.

M()Ur(;A(lK DKHT KKI'OKTS.

(No mortgage reports were setuircd for farms oi)cratod by tenants and managers.]
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Agncultural siaiiattvs/rom census for 1910—('outiuued.

NATIVITY OF FARM OPERATORS.



INDEX.
Pat'o.

Abacd. See Hemp, ^^anilll.

Absorption, water, by i)laiils '{O^

AccoiinUs, Division, review of work by Secretary 121-J22

A(Md, carbolic, vahie in ^nirifying water for ])oult ry, method 180-181, 185

Adalia bipunctata, value in destruction of plant lice 454, 455, 457

Afri(>a, corn and forapje grass, imi)ortations 422

Agave spy). *SV<' Henequen; Maj^uey, Manila; Maguey, mescal; Sisal; Zapupe,
Agricultural colleges, United States 5 J 5-5 1

7

explorations in central Asia for hardy plants 76

population, census statistics, 1910 092

])roduction, cause of decline, note 129

products. Imports and exports, 1907-1911 and 1851-1911 050-091

See also Farm products; Forest products.

statistics 519-698

surplus, remarks by Secretary 20-23

Agriculture, census statistics, 1910, by States 092-098

Department, appropriations, estimates, etc., 1910, 1911, 1912 and
1913 121-122

business methods and personnel, remarks by Sec-

retary 32-33
organization 505
publications, distribution, article by Jos. A. Arnold . 505-507
work of year 1910-11, discussion by Secretary 32-150

Secretarv, report for 1911 9-150

State officials, list 518

Air, circulation and purification in respiration calorimeter 497-499

Alabama argillacea, insect enemy of crops in South 203

crawfish lands, remarks 321-322

Alaska, experiment stations, review of work, 1911 139-140

protection of deer and walrus 121

Albatross, colonization of Laysan Islands, habits, guano production, etc 101-162

destruction by plume hunters 103-104

Alcohol, grain, use in disinfection of eggs for incubation 181, 186-187, 192

Alfalfa, adaptation to dry farming 355, 357, 359
Houston black clay in Coastal Plains 234, 236

damage by meadow mice 321

growing, studies in Eastern States 136

importations, recent 420
injury by insect enemies in South 204
irrigation in New Jersey 315

labor employment, note 273

rotation with com 332-333, 335, 336
weevil, control work of Entomology Bureau 109-1 10

Algse, sea, value as source of chloride of potash, investigations 108
Alkali, rise in irrigated lands, cause and control 378-380
Almonds, imports, 1907-1911 and 1851-1911 665, 683
Aloe, Bombay. See Maguey, Manila.
Aloes sp., sources of Mauritius fiber 198

Alunite, as source of potash, study 107

Aivygdalus davidiana, importations, recent 421

Andrews, Frank, article on "The reduction of waste in marketing" 165-176

Animal breeding, work of Animal Industry Bureau 42^4
diseases, control in National Forests 90, 99

studies 47^9

609
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Animat liulu8try Bureau, work of year, review by Se<retary W M
l*."»,MHlatiou, recoinmendationH by Secretary '>l

nutrition, tooperative iiiv<;Htigati<>nH, note 44

phywiologicai chemiatry , BtudieH and work 85
Animalw, export and import, inspection work C4)

farm, and their produitH, HtatinticH 619-^48
liv\', Htatistit'H, importw and exportn, 1907-191 1 (j5t), UiS
predatory, control in National Foreata 89-90, 99
pure-bred, importations for breeding, certification 45

Anthonoinus ifrandis. See lioll weevil.
Anthracnowe, grape and cranberry, control 55
AphidcH, (lestructiou by ladybirds 454-458
Aphidid eggs, destruction by ladybirds 45G-457
Aphis, apple, description, injuries to apple trees, and control 455-456

cotton, insect enemy to crops in South 203
Aphis mali, description, injuries to apple trees, and control 455-456

root, injury to corn, cotton, etc., influence of crop rotation in control 206
spp., insect enemies of crops in South 203

Appalachian forest lands, examination and ])urchase under Weeks Ac t 86, 100
Mountains, winds, velocity and direction 341, 344

Appendix 505-«98
Appert, Nicholas, invention of process for canning foods 383
Apple, mildew, control 54

new varieties, nomenclature, description, etc 423-427
orchard, irrigation in Wisconsin 314
orcharding, extension on Hagerstown loam 230
orchards, protection by birds which feed on the codling moth 237-246
rosette, control 54

rust, control 54
tj-ees, injury by plant lice 455, 456
worm. jSee Codling moth.

Apples, American, studies by Chemistry Bureau 80
decay, notes 301 , 305
exports, 1907-1911 and 1851-1911 672, 680-681
spraying experiments 135

Appropriations, Agriculture Department, 1910and 1911, and classification... 121-122
(Congressional, State, etc., for experiment stations, note 131

Argols, imports, 190V-1911, and 1861-1911 658,683
Arid regions, crops, conditions affecting 62, 70-71
Arizona Experiment Station, work with dates 137
Arlington Experimental Farm, equipment, etc 64

fruit varieties, increase 63
Army horses, breeding, remarks by Secretary 43

worm, increase by faulty rotation system in Tennessee 204
insect enemy of crops in South 203, 204

Arnold, Jos. A., article on "Publications of the United States Department
of Agriculture and how they are distributed " 505-507

Arsenate, lead, value in spraying, discovery 461
Artemisia tridentata, root development, adaptation to arid lands 35
Artesian water, sources 481 , 488
Ash, green, planting, growth and uses in treeless region 259

species, soils suitable, etc 261
white, planting in New England 262

Asparagus, antiquity of use 439
blanching, effect on flavor 445
rust-resistant, importations, recent 420

Aspergillosis, poultry and pigeon disease, responsibility for mold 186, 187-188
Asperg-illusfumigatus, danger to poulry, control, etc 185-186 , 187-188
Asses, statistics for different countries 623-625
Atlantic coast, winds, velocity and direction 340, 345

States, farming, changes in recent years 320
Atmosphere, discoveries regarding iipper regions 38, 39
Australia, fruit, importations 420, 421
Aviation, relation to winds 350
Ayer pear, origin, history, and description 428-429
Aztecs, irrigation, note 309
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Ha("t<>ri;i, Apponraiu o arul effect in decoinpoHitioii of foods SO'i-'iOl

l^all(H)iis, sou'uliiig. WHO in upjx'r air obHorvationn, ijot-^H 1^8-30

l^aml)oo Klio()t,s, food \wv 442

hanauaH, rijHMiinj^ in <alorinH'f<'r, data 493

Jiarlcy, acreage and production in principal countrieH, 1907- 191 I .VlS-rj50

])roduc(ion and farni value, 1911, by StaleH 552
value, priccH, exports, vtc ., IK49- 191 1 551

Arlington awnlewfl winter, adaptability, ntudien 70

condi t ion by months, 1890-19 11
" 553

(Top of 1911, remarks by Secretary 10,18,19
prices on farms and wholesale, 1898-1911 554-555

rot-at ion with corn 33;i-3!-i4, 330

Htatistics, imports and exports, 1907-1911 063, 072

tillage on dry land, not^s 254

yield and farm price by States 553

in important countries, 1890-1911 551

Real, Prof. F. E. L., description of habits of California bush tit 243

liean, farm, with potatoes, labor employment 270-278

velvet, new variety, remarks 72

Beans, acreage and production of important countries, 1900-1910 598-000

injury by insect enemies in South 203

prices, wholesale, 1898-19 1 1 002

statistics, imports and exports, 1907-1911 067, 076

Beef, cold-storage, months, cost, etc 25,20,27,28,29,31-32
corned, canning notes 385, 380

production in South, cooperative feeding experiments 44

statistics, exports. 1907-1911, and 1851-1911 008-009, 079-080

Beeswax, statistics, imports and exports, 1907-1911 and 1851-191 1 050, 008, 087

Beet seed, improvement of American, remarks 57-58

sugar. See Sugar.
Beetles, ground. See Ground beetles.

predaceous, importations 400—403

value in destruction of insect pests, article by A. F. Bur-
gess and C. W. Collins 453-400

Beets, sugar, crop of 1911, remarks by Secretary 10, 12, 17, 19, 150

culture, irrigation, etc., studies in Europe 58

diseases and control of diseases, studies 57-58

production, 1901-1911 006
Berries, decay, notes 305

irrigation in Wisconsin 314
Beverages, leaves used in making tea 443-444
Binder twine. See Twine, binder.
Biological Survey Bureau, review of work by Secretary 113-121

Bird conservation, methods of United States Government 155

enemies of the codling moth, article by W. L. McAtee 237-246
protection,Hawaiian Island Reservation, necessity, proposed methods, etc. 164

reservation, Laysan Island 118

mid-Pacific, article by Henry W. Henshaw 155-164
reservations, establishment, location, etc 120, 155

Birds, foreign, enemies of codling moth 244-245
importation, danger of introducing pest, etc 120, 245, 246

Laysan Island, cooperative studies by Nuttmg expedition, 1911 157-164
seed distribution by, studies 150-157
shore, value and danger of extermination 117

Bison, range, National, note 121
Black walnut, planting, growth, and uses in treeless region 200
"Black waxy soil," name for Houston black clay 233
Blackbirds, species, enemies of the codling moth 241
Blackleg vaccine, preparation and distribution •. 51
Blarching, vegetables, during growth, and while cooking 445, 451
Blight, white-pine, origin, etc 261
Blister rust, origin, etc 261
Blizzards, description, and region where prevailing 345
Bluebird, enemy of codling moth 243
Bceolophus iiiornatns, note 242
Bogs, cranberry, location and production in three States 211-212
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Page.

Boll weevil, control lueawuree, studies, and experimeiitrt by I)r. S. A. Kimpp. 15:i 154

work of Entomology Bureau 113

injury to cotton, influence ot" cnjp rotation in control 207
insect enemy ot" crops in South ... 202

Bollworm, cotton, in«ect enemy of crops in South 202, 203
Bombay aloe. iSee Maguey, Manila.
Bos'sTEKL, Jay A., article on '' Important American soils" 22li-236

Borer, black locust, destructiveuess 262
sugar-cane, insect enemy of crops in South 203, 204, 206

Bovo-vaccine, use against tuberculosis, experiments 136

Boys' corn clubs, aid in demonstration work 74-75,294
Breadstuffs, imports and exports 663, 672, 681-682
Breeding, plant, early history, progress, results, etc 411-422

poultry, use of young females, importance 183, 187-189, 192

work of Animal Industry Bureau 42-44

Bridge building, assistance from Public Roads Office 146-147
Brooders, disinfection methods 181-183, 187

Brown-tail moth work, New England, review by Secretary 109

Brush piling and burning, cost on National Forests 365
Bryan, Prof. William A., bird study in Hawaiian Islands 157-164

Bubonic plague, spread by rodents 1 13-114

Buck, J. E., citation on bird enemies of codling moth in Virginia 244

Buckwheat, acreage, production, and value, 1849-1911 and 1911 562-563
condition of crop, 1891-1911 563
crop of 191 1, remarks by Secretary 12, 17, 18, 19

prices on farm by months, 1910-1911 564
yield and farm price, by States 564

Bud-rot, coconut palm, control studies 54

Budworm, corn, insect enemy of crops in South 203
Buffalo, National bison range, note 121

Buffaloes, water, statistics for different countries 623-625
Buildings, farm, value and percentage of total farm valuation, by States 694-695

rat-proofing, for control of rats t 114
Bulbs, American grown, compiuison with imported bulbs 77

growing, note 9
Bull, Ephraim, discoverer of Concord grape, notes 412
Bumblefoot, remedy by cleaning 184
Bunting, lazuli, enemy of the codling moth 241

Burgess, A. F., and C. W. Collins, article on "The value of predaceous beetles

in destroying insect pests " 453-466
Bureau, Animal Industry, etc. See Animal Industry; Biological Survey;

Chemistrv; Entomology; Plant Industry; Soils; Statistics; Weather.
Butter, cold storage, months, cost, etc 25, 26, 27, 28, 29, 31-32

international trade, 1906-1910 633
prices, changes, results of cold storage 29, 30, 31

principal markets, 1896-1911 and 1911 632-633, 634-635

renovated, manufacture, supervision, etc 46
storage, experiments 46, 47

See also Dairy products.

Cabbago, loss of nutriment during cooking 450
Cabuya, adaptability to United States 198, 200
Cactus leaves, food use 443
Calcium carbide, use in poisoning crawfish 324

chlorid, use in canning 384
California citrus groves, control of insect pests 110, 111

Experiment Stations, work, notes 131, 133, 136
winds, velocity, direction, and characteristics 339, 340, 344, 347

Calorimeter, heat maintenance, methods and apparatus for 501-503
respiration, heat collection in vegetable experiments 499-501

new, description 494-495
features in construction for use with vegetables . 496-497

use in study of vegetable pathology, article by C. F.
Langworthy and R. D. Milner 491-504

uses 44, 503-504

ventilation and purification of air 497-499
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Calosoma itujiiixitor, fff iris to culonizo in Now ICiip;lun(l 4()3

wj)|)., Milrodiicl ioii fnnii l''.iirMjH» and Japan. . . 405
iial i\«', hahils and food 4r)8-4(>(), Ad'.i^VA

Set' <il.s<) (iroiiiid IxmmIch.

sijcoplHuitd, life hiHtory, compariHou with native ( 'alrwoniuH 403-405
(alvoM, parasites, stront^vloid, control KJO
Catnels, statist ics for dilfcrcnt countries 022 -025

Caini)hor statistics, inii)orts, H)()7- IJ)I I and 1851-1911 000,000-091
trees, i^rowinu:, experiinents W.)

Canal Zoni^, bioloixical survey, organization, im])ortanco, otc IIS
Candlini^ <"i;,i;-^. directions 472-47.'i

Cane, su<::ar, insect eneniios ... 203, 204, 200, 453
Sec also SupT'ir.

Canned pxxls, defective, detection 387,388,389
])rejudice af^ainst 384
uses 389-390

Canning clubs, girls', organization and methods 75
industry, introduction into America and dcv(dopment 384-385,451-452
meats, commercial methods, article by C N. McHryde 383-390
veiretablea for h<mie use 451

Cans, meat, filling, etc., in ])reparation for market 385-387
tin, making by machinery 384

(^antala. See Maguey, Manila.
Carabidtc. See Ground beetles.

Carbide, calcium, use in poisoning crawfish 324
Carbolic acid, use and value in cleansing water supply for poultry, method. 180-181, 185
Carbon bisul])hide, use in poisoning crawfish 323-324
Cardinal, bird, enemy of the codling moth 241
Cardinalis cardinalis, note 241

Carload, unit in freight shipments, benefits to shippers 105-107
Carrington loam, areas, description, crop yields, etc 226-228, 235-236
Catalpa, hardy, planting, growth and uses in treeless region 259

in New England 262
soil suitable, etc 261

Caterpillar, cotton, insect enemy of crops in South 203
Caterpillars, destruct ion by beetles 454, 459, 463, 404
Cattle, breeding by department 43-44

danger from poisonous plants 59-60, 90
exports and imports, prices, etc., 1892-1911 628-629
fattening experiments 134, 135
foods, examination for adulteration 83-84
freight rates 652
grazing permits, National Forests, 1910 and 1911 98-99
inspection, notes 41, 42
numbers on farms, prices, etc., 1911-12 630
prices at principal markets, 1898-1911 631
quarantine, shipping regulations, etc 48
scabies, eradication work 48
statistics for different countries 019-^22

imports and exports 628-629, 656, 668, 679-680
supply, effect of control of fever tick 9
tick, studies by Entomology Bureau 113
ticks, eradication work 47-48

Cereals, adaptation and breeding, studies and work 69-70
composition, influence of environment, studies 84-85
drought-resistant, investigations 69-70
injury by corn rootworm, and control 200
total value, remarks by Secretary 17-19

See also Barley; Corn; Oats; llice; Rye; Wheat.
Certhmfamiliaris, note 242
Chalcoflermvs xneiis, insect enemy of crops in South 203
Cheese, digestibility, investigations 144

examination bv ('hemistrv Bureau 83
exports and imports, 1900-1910, 1907-1911, and 1851-1911 637,

650, 668, 679, 683
international trade, 1900-1910 637
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i'heewe, laboratory MtudieH . . 4G-47

orguiiiHrns in ripening proceww, note 307

Chenvi.stry, Bureau, work in < alorinieter experiii»entH 492, 493

phyHiologital animal and plant, Htudien. . . H4-h5

Chestnut bark dineane, control niethoUH .'J2, 53

planting inadviwiible becauHC of diueaHe 202

CheMlnutH, Japan, importations, recent 421-422

t'hickadee, spp., enemien of the codling moth 242

('hickenpox, poultry dif^eawe, dewt ription, control inetho<lH, eti* 101

ChiikenH, priccH monthly, by IStaten <J4H

See also Poultry.

C'HiLCO'rr, E. C, article on "Some miwconceptionH concerning dry farming". 247-256

('hilocorus S'imiliSy control of San JoHe scale, dewcription, etc 462

China, com im])ortation8 422

fruits, imj)ortations 421

poplars and cottonwoods, importations 420

Chinch bug, control by burning 136

Chinook winds, description 346
( 'hloride of lime, use in poisoning crawfish 324

(Jhlorids, use in canning 384

(^hocolate, imports and exports, 1907-19 11 and imports, 1851-191 1 . . . 659, 670, 683-684
( 'holera, hog, investigations 49-50, 136

('icindelidie, usefulness in the destruction of insect pests 454

('ider, production, use of yeast cultures, studies 80
( 'inchona bark imports, 1907-191 1 659

Cifellus columbianus. See Scjuirrel, ground.

Cities, water consumption per caj)ita, daily 490

Citrus fruits, irrigation in Florida, note 320

waste, utilization, study by Chemistry lUireau 80

groves, ('alifornia, and Florida, insect pests, control 1 10-111

Cleanliness, necessity in preparing vegetables for the table 446
packing house, note 386

Climatic conditions, adverse in 1911, discussion by Secretary 11-12

Clover, bur, importixtions, recent 420
rotation with corn 328, 329, 330, 331, 332, 334, 335
seed, prices wholesixle, 1898-1911 576

Clydesdale horses, breeding by Department 43

Coastal Plains, important soils, areas, description, crop yields, etc 231-235, 236

Coccidia, responsibility for white diarrhea of chickens, control methods, etc. . 186, 187

Coccinella spp. , destruction of plant lice. 456-457

CoccinelUdpe and CocnnelUds. See T.advbirds.

Cocoa, imports and exports, 1907-191 1, and imports, 1851-1911 658, 670, 683-684

Codling moth, bird enemies, article by W. L. McAtee 237-246

enemies among foreign birds 244-245

injury to apple orchards, annual losses 237

larva?, ciestniction by birds 238-243

life history......... 237-238

Coffee improvement, Porto Rico, investigations 141

international trade , 1906-1910 613-614

prices, wholesale, 1 907-1911 612-613

production of important countries, 1906-1910 610-612

statistics, imports and exports 659, 670, 683-684

Colapfes cnfer, enemy of the codling moth 240

Cold storage, discussion and recommendations by Secretary 13, 23-32

effect on prices and consumption of stored fot)ds 29, 30-31

eggs, effect on supply, demand, and prices 268, 468

length of time and principal months 25-28

Colleges, agricultural, progress, and aid of Department, 1911 137-138

United States 515-517

Collins, C. W., and A. F.13urgess, article on "The value of predaceous beetles

in destroying insect pests " 453-466

Colorado, early irrigation, note 309
Experiment Stiition, work, note 133

Combustion-engine supplementary to windmill power 349

Concrete, oil-mixed cement, nature and value 149

Congressional seed distribution 76-77
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Coniferous (roos, (i-.uisplaiitinu' 2()3

Connoclioiil, hrowii-lail moth invasion lOJj

(ontrai'l Mi|>i)li(>H, examination hy Ciicmistry Hnn-au SI-S2
(\)(>K, (). I'\, article on "Cotton im|)rovcnu>nt on a {•ommnnity ha^is". :'>!)/ -^10

(\)okinj: voijtMahlc.^-. j)i in(ij)l('^, looses, v\i- . . -IJO-^ol

Coopoi-at ion, amatoui's witli plant breodorH, ncccsjjity .. '110—120

cotton inij)rovom(Mit, neccbhity, value, ct<* .. .'{f)7-^llO

farnuTH', in dcnionHlration work 292
Stale, county, and Hoeicty, in demonstration work 29.'i-294

Cooperative demonstration f;irniin<:j, numhei-s en;^;i^'ed in 290
farms, rcf^nlts of work, art ick; by JJradford Knapp. 2S5-20(>

Co]>lHM-as, value in purifying water for poultry J80-1H1, 185

Coi)i-a, import s. 1<H)7 1911 005
imiustry, danj;or from eoeonut, beetle M2

Corn, acreage, important countries!, 1900-1910 519
])roduction, value, pricea, exports, 1849-1911 521

belt, grain yields, studies 325
"rotations, article by C. B. Smith 325-336

budwonn, insect enemy of crops in Sout li 203
clubs, boys', aid in demonstration work 74-75, 294
conditioii, monthly, 1891-1911 526
continuous cropping, evils of system 327
crop of 1911, remarks by Secretary 13-14, 18, 19

Southern, increase under demonstration work 290-291
damage by crawfish 322
export, investigations, progress 67-68
freight rates- 650, 052
green, origin in America, and use as vegetable 439, 443
growing, corn belt, cost, yield, and profit, studie- 325-327
insect enemies, list, etc 202, 203, 204, 200-207
international trade, 1906-1910 526-527
Kafir, importations, recent 422
moldy, cause of poultry diseavse 186
prices on farm, 1910 and 1911 526

wholesale, 1898-1911 525
production, farm value and distribution, 1911, by States 522-524

important countries, 1906-1910 520
in corn belt, yield per acre, etc 325
witli cot ton in demonstration work 289

rotations with various other crop:^ 327-334, 336
spoiled, relation to pellagra, studies 60
statistics, imports and exports, 1907-1911, and exports, 1851-1911. . 663, 672, 681

1900-1910, and 1911 519-527
etem-borer. insect enemy of crops in South 203
tillage on dry land , notes 254
yield and farm price, 1870-1911 524

on soils of North Central States 225, 226, 227, 236
yields on Hagerstown loam 230, 236

soiii; of Coa-^tal Plains 231, 233, 234, 236
Corned beef, canning, notes 385, 386
Cornell apple, origin, historv, and description 423-424
Cornstalks, burning, e^•ils o^ system 327

by-products, use as cattle feed, in paper making, etc 66
Cotton; acreage harv^eeted, 1906-1911, by States 579

boll wee^dl, control measur^ifi, studies, by Dr. S. A. Knapp 153-154
See also Boll weevil, cotton. •

crop, condition by months, 1890-1911 579
of 1911, remarks by Secretary 12, 14,18, 19, 150

damage by crawfish 322
disease-resistant varieties, studies 55
diseases, control 55
Egyptian, American grown, comparison with imported type 61

successful growing 9
suited to irrigated regions of the Southwest 374, 380

Sc£ also Egyptian cotton.

20139°—YHK inn 45
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Cottt>n, exports, rtniiirka by Sc-cn tary 14, i'.)-.Hi, 21 , 24
fri'i^ht ratori boJ, 654
gimiiug aiul hiindliii^, iinprovt'iurnt, nuthcxl, etc., experiiueiitd 60

facilities, reiaticm to j)rt-8frvatioii oi cotton typ«-« 405—400
grades, oliicial, preparation, di.-^tiibutiou, toHt, etc 0.5-00

growei-H and manufacturers, cooperation, advaiitagea, etc itl>7-410

growing, boll-weevil control, work of Dr. S. A. Knapp . 1 "3.3 154
high-grade, })roduction, inadequacy 400-401
improvement on a community bawis, article by O. F. C'cx>k 397-^10

Btudics and work 67
insect enemies, list, etc 202, 203, 204

^ international trade, 1900-1910 5S2-583
labor employment continuoud 273
length me;iaurement, method, etc CO
lint, production, 190(3-1911, by States 579
''linters," production 577
long-staple, adaptability, demands, production poseibiliti- s, rtc. 400-402,405
picking and handling, cooperative facilities, etc 40S-400, 410
planting, simultaneous, benefits 408
prices, farm and market 5SO-581
production in weevil-infested region 285-280

of im]K)rtant countries, 1900-1910 577-578
quality and quantity, importance of single variety 410
under cooperative demonstration methtKis 237-289

red spider, insect enemy of crops in South 203
seed, growing, cooperation, necessity, economic importance, etc. ... 406-407
selection, agricultural and commerciiii, importance 402-403
States, crop conditions on development of boll-weevil plague 285
statistics, imports and ex{x>ris, 1907-191 1 659, 670
varieties, importations, recent 422

uniformitv, preservation, relation of ginning facilities,

etc ... /. 404-406
wireworm, insect enemy of crops in South 203, 204
vield luid fai'm price 580
yields on soils of ('oastal Plains 231, 232, 233, 234, 236

Cottonseed oil, exports, 1907-1911 and 1871-1911 074,682
Cottonwood, planting, growth and uses in treeless region 259
Cottonw(X)ds, spp., importations, recent .' 420
Cowpca hay, yield on Norfolk fine sandy loam 231

rotation with corn 331, 332, 334, 335
selection and breeding, experiments 410

Cowpea-pod weevil, insect enemy of crops in South 203

Cows, dairy, statistics for different countries 619-022

Cow-te^<ting associations, work and results 45

Cox, Hexry J., article on ''The Weatlier Bureau and the cranberry indus-

tiy" 211-222

Crambid, tobacco. See Stem-borer, tobacco and corn.

Crambus caliginosdius, insect enemy of crops in South 203, 205

Cranberries, cultivation, sanding, and draining 211-212

damage by frost.. .^
_.

219-220
production, annual and per acre, in three States 211, 212

Cranberry, anthracnose, control 55
industiy and the Weather Bureau, article by Ilenry J. Cox 211-222

marshes, Wisconsin, fi-ost and temperature conditions 213-219

Craneberry. See Cranberry.
Crawfish, breeding habits 322

damage to crops, and control 321-324

destructiveness, and control measures 9, 117

use as food, note 321

poultry food 323

Crayfish. See Crawfish,
Creameries, organization, inspection , etc 46
Creeper, brown, enemy of the codling moth 242

Cresol, use in disinfection pi eggs, incubators and brooders 181-183

Crop production, 1911, comparisons with other years, by Secretary 12-19

effects of drought adaptations of plants 358-359
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Crop |tiuiliictii)ii, iiK rc;usi'il co.si under irri^atidii, ili-Mi.n 372, 381
Ht'iniurid or dry-luml <oiiditionH, iiivcMiii^aliouH, n«w HtatioiiH,

elc 70-71
roportinji; Hyjstem, roiimrkH by .Secrt*Uiry 12f>

loUitiDM, corn wiih vanOuM otlu-r crops, HludioH 327-334
lla';(M>ii<)wn loam, .succcrtHful re.snilld on Hoil 230

Srr (ilsi) llotulion.

('ro]ti>inL!: HVHtonis, plaunini^, relation lo lal)or Hiij.jdy 272
rclulion to fjum-Iabor distribution ... 2G0-271

Cro]>s, arid regions, conditions affecting 02, 70-71
cost of production, results of invcsti.u:alionH 12H

dauiago by crawfisli 321-324
proj)orti(»ned cause 129

diversificalion, e^^ontial to success in famiing 376-377,379-380,382
dry-land, wvdiujc; for thin stand to nH^ct, drout^ht 359

water e< ononiy, article by T. 11. Kearney and II. L. Shautz. 351-302
estimates of prtxluction by tSiatirilics Bureau, remarks 128
field, drought endurance, note 312
insect injury in South, relation to rotation systems 201-210
marketing cost, irrigated regions 374, 382
princi})al, statistics 519-018, G50-G91
southern lield, insects affecting 202 -203, 204
special, iKHid in irrigation farming. 374, 380, 382.
total value, 1911, note by Secretary 150

Grov,- family, enemies of the codling moth 241
Crown-gall, of plants, work of Plant Industry Bureau 53
Crumbine, Dr. S. J., work for improvement in the egg industry 473
Cucumber, injury by insect enemies in South 203
Culvert building, assistance from Public Roads Office 1 iG-147
"Curo.^," fraudulent, investigations 83
Curing tobacco, invest igations 02-03
CiUTants, exports, control by law in Greece 434

importations, history, description, etc 433-436
statistics, imports, 1907-1911 and 1883-1911 0G2, 687

Cutworms, destruction by ground beetles 458, 459
insect enemies of crops in South 203

Daggett, Ezra, introduction of canning industry into America 384
Dairy buildings, plans, furnishing by Department 45

cows, statistics for different countries 010-022
farm, New Elngland, labor distribution 275-276
farming, development and improvement, work in South and West 45
products, examination by Chemistry Bureau 83

import.'' and exports, 1907-1911 and 1851-1911 05G, 6G8, 079, 083
research laboratories, cooperative work 40—47

Dairying, adaptability to irrigated sections 375
Dakota, grain farm, labor employment 278-279
Dasheen leaves, u.'^e a;^ potherb 442
Date growing and ripening, experiments 9, 01-02, 135

irrigated regions of Southwest 374, 380
Dates, statistics, imports, 1907-1911 and 1883^1911 602, 687
Day, P. C, article on "The winds of the United States and their economic

uses " 337-350
review of weather conditions during the year 1911 507-515

Decay. Sec Decomposition.
Decomposition, causes 298-299

economic considerations in making food products 307-303
micro.'^copical detection in food products, article bv B. J.

Uoward .' 297-303
Deer protect ivjn, Alaska, regulation, 1910 121
Deforestation, cause of loworincr of water table, note 487
Delav/are Experiment Station, work, notes 130, 137
Demonstration faims, e-stablishment in South by Dr. S. A. Kn-^pp 151-153
Dendrairu scstivn, note 242
Desert plants, adaptations to dry conditiona 354, 355, 356
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Deviled meat, canning, note 386
Dew point, relation to minimum temperature, in cranberry growing 219
Dewkv, Lystek 11., article on "Fiberw uwed for hinder twine" 10:i-2(X)

Diubroticd 1 .'-punctata, mt^oi-t enemy of cropH in South 203
Diarrhea, baiillary , tKcurrence in poultry, notes 186

chickens, cauneH, control methods, etc 186, 187, 191-192
poultry diseane, varietiew, control methodn, et<' 191-192

Diatrna sacchuralis, insect enemy of crops in South 203, 206
Diet, use of green vegetables, article by C F. Langworthy 439^52
Dill, Prof. Homer K., bii-d study in Hawaiian Islands 157-164

Diomedea iuunii tab ills. See Albatross.

Diospyros, sp., importations, studies, etc 416-418
Disbursements, Agriculture D^^partment, 1911 122

Diseases, animal, control in National Forests , 90, 99
studies 47-49

poultry, description, control methods, etc 189-192
prevention and treatment, primary principles 177-192

Diversification, crops, essential to success in farming 376-377, 379-380, 382
Divei-sified farming. See Farming.
Division, Accounts; Publications. See Accounts; Publications.

Dormancy in plants, adaptation to dry condilion.s 354

Dourine, horses, outbreak in Iowa, control, studies 49
•Drainage, cranberry bogs, advantages 211, 212

investigations, 1911, and proposed work 143

Drought, adaptations of dry-land plants for escape 356, 361
plants, as affecting crop production 358-359

for endurance 354, 358
definition 351

limits of precipitation deficiency creating 311

New Jersey, study in relation to ii-rigatiou 315

1911, notes 510,511
resistance, discussion 354-360

Droughts, relation to advertised "systems " and methods 70
Southern States, data and study 316
Wisconsin, records at Oshkosh, and need of irrigation 319

Drug-plant investigations 59

Dry farming, area of exteiLsive use of methods 248
experiment stations, work 131

factors of success 351, 359-361

favorable local ions 250
misconceptions, article by E. C. Chilcott 247-256

relations of scientist and farmer 255-266

land agriculture, investigation and improvement, need of legislation 70-71

crops, water economy, article by T. H. Kearney and H. L. Shantz. . 351-362

farming, assistance needed, remarks 251-252

tillage requirements 252-253

Drying, method in canning 388

vegetables for home use 451, 452

Dryobates spp., enemy of the codling moth, not« 240

Durum wheat, adaptability to dry-land section 69

Dust bath for control of poultry parasites 183
preventives, investigations 147-148

Dwarf growth, characteristic of desert plants 355, 360
varieties, small grains, adaptation to dry-land conditions 360

Economy and Efficiency Committee, appointment by Secretary, work, etc 32

Ectoparasites, poultry, control by use of dust bath 183

Education, agricultural, progress, assistance by Department 137-138,152-153
. schools and colleges 138,515-517

General Board, aid to cooperative demonstration work 294

Egg, farm, improvement, methods and suggestions 472-478
industry, distribution of important centers 467-468

farm conditions, investigations 44, 473-477

production on general farm, faulty handling 469-470, 473-477

Eggs, buying systems '' case-count "' and "loss-ot^" 470, 472-473, 477, 478
classification by dealers: "rots, " "spots, " etc 471, 473
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Epps, cold .slorapo, months, cost., etc 25, 2G, 27, 28, 29, :iJ-32

hiuuUing and niark<'tinp, articli* by JIarry M. Lumon 407-478
licld work and scicnlilic (studies 77-79

iniprovoincnt, suppcstions 477-478
infection, (Hcnrrcnco, control methods, etc., Htutlii'H 18(>-189, 19I-J92
inferlih', sui)eriority for marketing', v\r 188-189,475
hisses due to fault y methods of handling and marketing 4(i8-4G9, 473-477
marketing antl liundlint;, arti( l(> hy Harry M. I.union 4f;7_478

j)riio changes, resnltw of rohl ntorapo .29, 30, 31
l)ricc'S lit kuiding markets, JS9(>-19 1 J 638

hy Slates, 1911 ^ 034-635
infhiencc of cold st-orapo 408
Kansius 1910 -109

j^rodnct.ioji mi'thods, faults and remedies, suppostionH 470,474-478
receipts at s(>\-eu leadintj; markets, 1891-J9I0 035
setting, disinfection meihods 181, 186-187, 191-192

speculatiou and its effect 31

ytatistics, imports and exports, 1907-191 1 050, 008
washinc:, danger of contamination 476

Egyptian cotton, adaptability to irrigated sections, snperiority, etc 401
importations 422
superiority over other cottons, factors governing 409

Electric lines, iuterurban, use and value in shipping fruits and vegetables 100-107

Electrical enei"gy, development by wind power 349-350

Elk, Wyoming, feeding and protection J 10-120

Emerson, \V. Otto, citation on habits of woodpeckers 240
Emmer, adajjtability to dry-land section 09

wild, importations, recent 422

Empidonax difficilia, enemy of the codling moth, note 240
Endoparasites, poultry, control by use of Epsom salts 183

Engineering, highway, instruction in Public Roads Office 146

Entomology Bureau, review of work by Secretary 108-113

Enzyms, relation to ripening of fruit 492
Ephemeral plants, adaptations to regions of summer rainfall 357

Epsom ealts, value in treatment of poultry diseases 179-180, 183-184, 185
Euphagus cyanocephalus, note 241
European larch. iSee Larch.
Evaporation, rapidity in dry-farming region 249
Experiment farm, Arlington, work, etc 03, 64

farms, estabUshmentin Oregon and Idaho, scope of proposed work . 69
stations, agricultural, United States 517-518

appropriations, Congressional, State, etc., note 131
Office, calorimeter work with bananas 492-493

relations with State stations 131-137

review of w^ork by Secretary 131-144

Experimental farms in connection with reclamation work 71

Exports, agricultural products, 1907-1911, and 1851-1911 608-682, 688-690
1911, remarks by Secretarv 19-23

butter, 1906-1910, 1907-1911 ".

633, 668

cotton, 1906-1911, 1907-1911 582,670
forest products, 1907-1911, and 1851-1911 070-671,688-690
horses, mules, and cattle, 1892-1912, and 1907-1911 628-629, 668
sheep, 1892-1911 and 1907-1911 038, 008
wool, 1890-1910 and 1907-19U 045, 008

Factory labor, employment in farm work, suggestion 276
F'airchild, David, article on " Plant introduction for the plant breeder". . . 41 1-422

Panariti grape, importation, note 435
Fargo clay loam, areas, description, crop yields, etc : 228-229, 235-230

Farm animals and their products, statistics 619-648

egg, improvement, methods and suggestions 472—178

eqnij)ment, charactfT and cost, studies 73

general, in Middle West, labor employment 279-280
home, improvement, note 10

labor, sea.'^onal distribution, article by W. J. Spillman 209-284

steady emy)loyment, problem 273

See also Labor, farm.
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Farm hindd, ceiidus, IDiO (i9J-b96

UM) for tree plaiitiiig, suggeHtioiw.

.

258
iiiaiiagemeut, iuvetiti.ij;ati<->ni4 73-74
methods, improvement ill cora belt, studies 325-336
products, estimated production and value in 1911, remurkB by Secretary. 12-19

forei^'U trade, remarks by Secretary 19-23
index. uumbei-M, value aud exports 12-13, 21-22
prices, relulioii to cold Btoriige 24, 30-31
trunsportali(Ju rules, railroad and ocean . 650-655

records, etc., studies 73
tree plautiiig, meLlioda and species of trees 267

products and returns 266-268
Farmers' Bulletins, demand, distribution, etc 123-124

cooperation demonstration work, development 74—75, 153-154
in demonstration work 292-293

cooperative demonstration v/ork, results, article by Bradford Knapp 285-296
institutes, work of year 13S
labor employment in supplementary industries 272
nativity, census ^urea lor 1910 698
relation to dry-larming problems, note 255
supplies, in(rea:se in cost, note 130
tree planting, article by C. R. Tillotson 257-268

Farming:, coopenitive demonstration 285-296
diversilied, development with cooperative work 288, 289, 291

stock-raising 292
dry. See Dry farming.
intensive, tendency on irrigated lands 381
irrigation, outlook, arlicle by Carl S. iScoiield 371-382

Farms, exceptional conditions, relation to labor problem 272
number in United States, note by Secretary 51-52

Feed, cost on farms, census figures, 1910 696
poultry, use of heat in purifying 181, 185-186

Feeding live stock, experiment station work 134-135
Feeds, cattle, examination for adulteration 83-84
Fence posts, price increase, note 258
Fertility, soil, investigations by Soils Bureau 105-106
Fertilizer resources, studies by Soils Bureau 106-108
Fertilizers, cost on farms, census figures, 1910 696

liquid, suggestions for saving 11
nitrogenous, determination methods 137
orchard, studies 135
use in coni-belt rotations 335-336

South, notes 315
Fever, spotted, range investigations, etc 113, 115
Fiber dmgress. International, Java, presence of delegates from Department, etc. 66-67

plants, investigations. International Fiber Congrcss 66-67
Fibers, animal and vegetable, imports and exports 657, 659, 668, 670, 683-685

binder-twine, adaptability to United States, varieties, etc 200
requirements, varieties, etc 193-194

use for binder twine, article by Lyster II. Dewey 193-200
Fig growing, iniijatod regions o f Southwest 374, 380
Figs, statistics, imports, ^1907-1911, and 1883-1911 662, 687
Finch, presence on Laysaii Island, description, economic value, etc 160
Fire protection. National Forests 90-93, 95, 96

risks in lumbering on National Forests 369
Fires, forest, acreage and losses, 1910 90
Fish, canning, eaily industry 384

cold-storage, months, etc 25,20,27,28,31-32
reser'vations, outlook, note 120

FiSHEB, A. K., article on ' ' Crawfish as crop destroyers " 321-324

G. W., invention of kettle for dry steaming canned food 384
Flagellate diarrhea, poultry disease, note 185
Flavor, succulent vegetables 444
Flax, acreage of important countries 589

adaptability to United States 200
imports, 1907-1911 and 1851-1911 659, 684-685
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Flax, New Zouhuul. (uliiv;iiiitn. <l('(<riiiiiiuti<»ii, inojmratioii, etc \U7
fiiH'tl and filxr. ]trt»iliJ<-li()n oi iiMi)oruiiit (•<>uiilrii*H.

.

.".!,»()

xii'c UH bindiT twiiio, i)i'(>]mi'uli()ii, ou* \U\)

yiclil on Miami clay loam 229, 2.'iG

Flaxsoo<i. acroa^^c, prodiuiion, and value, IDI I, and J819-15)il . 501
cro]) of lin I, ivmarks l>y Sccrt'Uiry 1(>, ]H, 19
prico on iho farm, \>y monili.s, 1910-1 ! r)91

prices wholesale, lb98 191 I r,f)2

I'^licker, rod-Hhaftcd, enemy of codlini; iiioth, work in California :M0
Florida, cilius ;:roves, in.se<'t pestw, ronlrol I '0 III

fruit, and ve;i;otal>le production, note :. I'i

irrigation and dr()up:nt ;;](;

Floods, lostios and savings, WeaLlwir Jiureau work 41
Flour, ]nice, wholes;ile, 1907-1911 .lUJ

sUitislics, imports, and ex])orLs (;o;3, (il'.i, 681 G82
Flower heads, use ius vegetables, ^roiip AVA
Fly, white, studies, control, work, etc 110 1 1

1

Flycatcher, western yellow-bellied, enemy of the codlinfj^ moth 210
Food and Druii;s Act, enforcement, 1911 :> 1-30

inspection by Chemistry 1Jureau 82-8.3

preservation metliod, j)rizc awarded by Frencli (jovcrnment, 1809 .383

l>rcxlucts, com])arison of or^^anisms in home-made with factory-made. . . . 304, 300
decay, examination methods 299-300
decomposition and its detection, article by B. J. Howard. . . 297-308

pure, general conditions, discussion 297-298
value of succulent vep;ctiibles 44 J, 447-449, 452

Foods, canned, value and wholesomeness 389-390
cold storage, need of publicity 1 1 , 32

Forage crops, drought injury 312
investigations, remarks by Secretary 72, 1 30

plants, importations, recent 420
Forecasts and warnings, distribution, results, and press notices, 19 11 40-41

frost, importance to cranberry growers 222
Weather Bureau, work of year, review by Secretary 38-41

Foreign trade, agricultural products 19-23
Forest investigations 101-102

pathology, investigations 52-53
plantation, farm, purposes and advantages 258
products, exjwrts and imports, valoie, 1911 20

importy and ex})orts G59-GG2, 670-671, 688-691
study, Madison, Wis 102

Service, fire fighters, number for short periods, note 33
organization and personnel, changes, etc 80-87
work, cooperation of other departments 34

divisions 89-90,99-100, 111-112
of Solicitor's ofBce 33-34
review by Secretary 85-102

trees, destruction by saddled prominent 4G0
pruning 265
species and methods of planting in different regions 267
thinning 266

Forestry, object, meaning, and needs 8S-S9
practical, promotion among farmers 101-102

Forests, National, administration since 1897 87-90
administrative laws, enforcement by Solicitor .3:i-34

fire protec:tion 90-93. 95-96
grazing • 89, 98-100
management, timber cutting, and sale, methods, etc 93-95
technical administration, necessity 88-89
timber cut and sales, amount and value 93

sales, business aspect, article by T. 1). Woodbury. . 363-370
Forest-troe seedlings, distribution, note .'

258
Formaldehyde gas, use in disinfection of incubators and breeders 182-183
Fox fanning, experiments 116

silver, industry, study 116
Fraud orders, issuance against fraudulent "cures " 83
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Page.

Freight, poriwhabk', Hliipmeut, time requirement between vuriourt <itie«. . . . UiM Hid
raten, farm products ()50-tt55

8ervice, railroad, volume, epeed rate, regularity, improvement, etc. . 167-170

Frost conditions, ( ranhcrrv marshes, inveBtigati(jns 2l:i-2l9

iidluuuciug 221-222
early and late, in dry farming regions 249
effect on cranht*rry 210-220
forecasting, importance to fruit growers 40-41, 222

1911 , notes 509, 512, 513, 514
protection, cranberrv bogs, flooding 212-213
warnings, fruit districts, remarks by Secretary 40-41, 222

Frosts, late, spring of lyll 507

Fruit butters, making, from decomposed materials 307
diseases, investigations 54-55
districts, investigations 64
juices, prej)aratioa for marketing, studies 79
life duration after picking, remarks 491
marketing, transporting, and storage, investigations G3-64
moldy, ponetrati(m and effect of mold filaments 300-301
nomenclature, simplilication, work 63
precooling, investigations 64

products, econ( mic studies, work of Chemistry Bureau 79-80
transj)ortatii>n and storage, investigations 63-64

Fruits, as succulent vegetables, group 440, 443
cold-resistant, importations, recent 421
market supply, sources 171-172
marketing, waste, reduction, studies 165-176
new, promising, article by William A. Taylor and II. P. Gould 423-438
perishable, car-lot markets 170-171

demand and supplv, extinision 170-172

statistics, imports and exporte,'l907-1911 and 1851-1911. 662, 672, 680-C81, 687
susceptibility to decay 305
varieties, increase at Arlington Farm 63

vegetable, desirable qualities 445
Fumigation, citrus scale insects, improvement of methods 110
Fungicides, use in fruit-dis(^ase control, studies and tests 54-55
Fura-aca, spp., source of cabuya fiber and Mauritius fiber 197-198

G.\LL()WAY, Beverly T., sketch of life of Seaman Asahel Knapp 151-154

Game, preservation and introduction 119

Garden webworm, insect enemy of crops in South 203

Gelatin statistics, imports, 1907-1911 657

General Education Board, aid to cooperative demonstration work 294

Georgia Agricultural Experiment Station, rotation for insect control 207-208
irrigation and drought -316

Ginger imports, 1907-1911 663

Ginning, cotton, cooperation, economic importance 409, 410
importance in preservation of cotton tvpes 405-406

Ginseng exports, 1907-1911 '. 672

Gipsy moth, control work, Massachusetts 453, 461, 462-463, 464, 465
work, New England, review^ by Secretary 109

Girfs' clubs, canning and poultry, organization and methods 75

Glass jars, use in canning industry, discontinuance 384

Glucose exports, 1907-1911 672

Glue statistics, imports and exports, 1907-1911 657,668
Goat breeding, methods, investigations 43
Goats, grazing permits. National Forests, 1910 and 1911 98-99

statistics for different countries 623-625

Goatskins, imports, 1895-1911 687

Gould, II. P., and Willi.\m A. Taylor, article on "Promising new fruits". . 423-438
Grain, export, handling, etc., investigations 67-68

farm, Dakota, labor employment 278-279

freight rates (except oats) 653^^654

harvesting, transportation, storage, etc., investigations 67-68

moldy, cause of disease in poultry 186

production in North Central States, importance 223-229, 235-236
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Grain, shrinkage in clcvatorH, vie, invoslij^al.i()ni«i ({7

slandardization, work 67-08
^^tll(i.sti(s, iiuportHand oxporlH, JiU)7-n)11 aiul JKr>l 1911 fJfi.'J, (J72, «H 1-082
yioULs on soils of North ('ciitral Slates 225, 226, 227, 228, 2'iO, 21^6

per aero in corn belt, Rtudies ^ ;i25

Grains, moisture eonl(>nt, studies cj
small, adaptation to rei^ions of euinnier rainfall .',r)7

stt>red, insects, control !;',', i;{6

Grape, anthracnose, control .. 55
new variety, history, description, etc IliiV-^iJB

pupir, exj)orts, 1907-1011 072
Grapes, adaptahdity to various soils, studios 04

American, studies hy Chemistry Jhn-oau 80
Grapevine leaves, use as food 440
Grass, foraj?e, imi)ortations, recent 422

worm, insect enemy of crops in South 203
Grasses, injury by insect enemies in South 20:5, 204

ranj^e, destruction by ])rairie dogs 117
wild, dormant condition ;i55

Grazing:, National Foj-e^ts, capacity, conditions, etc 89, 98- J 00
Great Lakes, winds, velocity and direction 340, 344, 345

Plains, drouGjht-enduriuij: })lants, adai)tability 355, 357, 300, 301
winds, velocit y, direction, and characteristics 341, 345, 347

Greece, cuiTant exports, control by law 434
Green ash, planting, growth, and uses in treele&s region 259

bug, destruction by ladybirds 457
Greenhouses, new, erection on Department grounds 65
' 'Greens,

'

' vegetables and wild plants used 442—143
Grosbeak, black-headed, enemy of the codling moth 241
Ground beetles, native, beneficial work 458-400

usefulness in destruction of insect pests 454
Sec also Calosoma spp.

squirrel. See Squirrel, ground,
water. See Water, subsoil.

Guam Experiment Station, work, 1911 141-142
Guano, deposits on Laysan Islands, economic importance, etc. ] 62
Gulf States, winds, velocity and direction 340, 345
Gums, statistics, imports, 1907-1911 and 1851-1911 000, 0'K>-G91

Hagerstown loam, areas, description, crop yields, etc 229-230
Ilardwood region, tree planting, species and soils 200-2G1
Hardwoods, species for planting in treeless region 259
Hardy catalpa. See Catalpa.
Harvesting crops, dates, investigations by Statistics Bureau 130
Hawaii Experiment Station, review of work 140-141

sugar planters, work in control of sugar-cane insects 453
Hawaiian Islands Bird Reservation, establishment, executive order 155-156
Hay, acreage, production, and value, 191 1, by States .592

prices and exports, 1849-1911 571-572
crop of 1911, remarks by Secretary 12, 14-15, 21
price on the farm by months, 1910-11 573
prices, wholesale, 1898-1911 574-575
production in corn belt, yield per acre, etc 325
rotation with corn 334
yield and farm ]>rice 573-574
yields on Hagerstown loam 230, 236

soils on North Central States 225, 228, 231, 236
Heat, calorimeter, collection and measmement in vegetable experiments. . . 499-501

equilibrium, maintenance, methods and a])paratus for 501-503
1911. intensity and duration, remarks 507
use in purifying poultry feed 181, 185-186

See also Warm weather.
Htliophila unipimcta, insect enemy of crops in South 203
UcUnthis obsolrtn, insect enem^'' of crops in South : 202
Hemj), adaplabilitv to United States 200

imports, 1907-1911 and 1851-1911 659, 684-685
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Hemp, Manila, cultivation, preparation, i < , etc V.){ lUo, l'J7

Now Zealand, ciiitivatiun, detenninaiion, preparation, ei \'.f7

UbC aa binder twine, dii>tontinuance, etc i*j9

Henoqueu, adaptability to United States 200
fiber, preparation, marketing, etc., methods 105- I'JG

importations into United States, increa.-o, 18i>l to 191 1 200
plants, cultivation, propagation methods, etc 19.>-19(j

HfiXSHAVV, IIe.vry \V., article on '"Our mid-Pacilic l>ird reaervation " 155-l(i4

Herbals, medieval, statementa regarding properties of vegetables 449
Herbs, Ut>ed for seasoning, list, flavor, etc 443, 444, 445
Heterocanipa guttivita, destructivenesa and control : 4fiO

Hides imports and exports, 1907-1911, and imports, 1895-1911 658, 069, 087
High schools, agriculture, establishment by States 138

Highway engineering, instruction in Public Roads OOice 146
nine, Mrs. S. H., observation on habits of downy \voodi)eckers 2;i9

Hiruiido erythrogastray note 241
Hog cholera, investigations 49-50, 136

use oi serum for prevention .9, 49-50, 51
feeding experiments 134-135

Hogs, freight rates 052
grazing permits, National Forests, 1910 and 191 1 98-99

See also Swine.
Holstein cattle, breeding, remarks by Secretary 44
Home making, farm, primary object in agriculture 371, 377
Honey statistics, imports and exports, 1907-1911 657, 668
Hops, crop of 1911, remarks by Secretary 17, 18,.19

growing, investigations 59
international trade, 1906-1910 598
prices wholesale, 1898-191 1 597
production of important countries:, 1907-1911 596-597
statistics, exports and imports 663, 673, 681-682, 684-685

Ilori^tonotus curiatus, insect enemy of crops in South 203
Hornworms, tobacco, insect enemies of crops in South 203
Horse breeding, work of Animal Industry iUireau 42-43

carriage, cooperative breeding experiments in various States 42
labor. See Labor, farm.

Horses, dourine, control work 49
freight rates 652
grazing permits, National Forests, 1910 and 1911 98-99
numbers on farms, value, etc., 1867-1912 626-627
statistics for different countries 619-622

imports, exports, and value, 1892-1911 and 1907-1911.. 628, 656, 668
Hot winds, effects in dry-farminf^ regions • 249
Houston black clay, areas, description, crop yields, etc 233-235, 236

clay, infe.-tation by crawfish, and losses 322
HowAUD, BuKTON J., article on '* Decomposition and its microscopical detection

in food products " 297-308
Humid region, irrigation, article by Milo B. Williams 309-320
Humus, soil, investigations 105
Hunter, W. D., articles on "Eolation between rotation systems and insect

injmy in the South " 201-210
Hurricanes, West Indian, 1910, warnings of Weather Bureau 40
Hybridization, plants, early historj-, progress, results, etc 411-422

Ice cream, making, studies 136
harvesting and storing, value in dairv, use, etc 46

leerya purchasiy control by Australian ladybird 461
Illinois, well records, notes and tables 483-488
Illustrations, department publications, growth of work, sales, etc 126
Implements, farm, value and percentage of total farm valuation, by States. . 694-695
Imports, agricu.Uural products 20, 656-667, 678, 6S;^687, ijS8, 690-691

butter, 1906-1910, 1907-1911 633, 656
cotton, 1906-1911, 1907-1911 582, 583, 657
forest products, 1907-1911, and 1851-1911 659-662, 688, 690-691
horses, mules, and cattle, 1892-1911, 1907-1911 628-629, 656
sheep, 1892-1911, 1907-1911 638, 656
wool, 1896-1910, 1907-1911 645, 656
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rase.

Inruhalors. (ii^iiil\'<lit>n iiu'flwxln 181-183, 187
IihU'X, card, l)o|mrtnient iMiblicationH, j)ropanifion, value, etc..

.

I'Jii

iminlxMs, lann ])roMuclH, v:»Iii<»s iirul oxj>ort,><. . 12-13,21-22
India rulilxT, iiilcriKilioiial lnul(\ IIMMi-I'MO (,\li

Hhilislics, iniporH, lf»()V-li>l I, and 18()2-1{M I. . . < •." •

Indiana, well ror«irdH, uolcs and l:d»!('s

Inoculation, hoj^-cholora provcntion, oxporimonls, i't< if>-.>i). .»l

Insect, control, rotation Hvstcms, rccominondationH 207 -2 iO

Insect icidei«, in vos(ip:at ir)ns by Cheraistry Bureau ^30-8l

Insects, henelicial, i?ni)ortationR 453, 'lf;'>—1<)3

citrus p;roveH, control . 110-1 1

1

control hy crop rotation, limitatioins, s( udie.s 202
forest , control work of Knfonioloicjy JIureau J I 1—1 12

injurious, destructini ])y ]^redacoonn beetles -lo?,— ttlG

to crops, increase by faulty rotation HyHt<'mH l;Ol

reduction nietliods in various Staten, examples. .
20J-!:08

injury to crops, relation of rotation, article by W. I). Hunter 201-210
stored e:rain, control 13'>-1 30

Inspection, animals, export and import 50
food and dniirs, by Cheniistrv Bureau 82-83
meat cans, and detect ion of imperfect cans 387, 38.!. ^80

remarks and stal istics ^ '-'12

work, Entf)moloiTy Bureau, need of National laws 112

Instruments, snow-eurvey, test lube, etc., description '.]'.)'.'>

Insular experiment stations, review of work by Secretary 1 'V.^-i 12

Intensive farming, tendency on irriu:aled land 381

Iodine, derivation from kelp deposits. Pacific Ocean 108
Io^va, Experiment Station, work '.

134-J35, 3 3r., 312
well records, notes and taldes 48>-^88

Iron content of many ve,Q:etaV)les 448
snlphate, value in purifying water for poultry 180-181 . 185

Irrigation, conditions requiring, study at Ames, Iowa :; 1

2

east of ^lississippi River, possibilities and need 31 'i

economic use of wind power 349
farming, location, importance 381 . 382

outlook, article by Carl S. Scofield 37J-3S2
fixed charges, and uncertain land values 372-373. 381
history, various countries and periods 309, 377-378
humid region possi])ilities. article by Milo B. Williams 300-31:0

invest iirations, liy Office of Experiment Stations 142-bI3
methods, humid region 317-319
need in Wisconsin, study at Oshkosh 314
New Jersey, data and examples 315
North Central States, discussion 312-315
possibilities, Southern States 31-5-31

G

problems in plant nutrition , remarks 71
projects, enow surveys, value, studies 391-306
relation to rain fall 310

soil exhaustion, note 10
supplemental, relation to changed farming c<mditions 311

water supplies, remarks 317

Jams, making from decom]x>sed material, notes 307

Japan, chestnuts, importations 421—122
insect importations from, need of care in handling K;5

Jars, glass, nse in canning industry, discontinuance oS4
Jays, enemies of the codling moth 21 •.

Justice. Department, cooperation with Solicitor in legal v/ork :M. 35. 3n. 37

Jute, imports, 1907-1911, and 1851-1911 G59, 684-.':S5

ICansas, cooperative study of ef^ deterioration 44
Dodge City, wind record, diurnal march 342. 3^13

egg industry, losses l)y three buyers in summer of 1910 4G9
Experiment Station, work, notes 133. 135

legislation against handling bad eggs 472. 473
Kearney, Thomas II., and H. L. Shantz, article on "The water economy of

dry-land crops" 351-3G2
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Kelp, value as st)Uive of chloride of j^otash, invewtii,'ationH 180
Keiisett, Thoiiuis, iiiveiitiou of tin cans for pivKorving food 384
Kenlmky wt'll records, notes and tallies 4s:^-188

Ketchup, appearance in deconipoHiiion 303
Kharkof wlu'at, pn»ducti(»n in United States, value, ete 69
Kin^'hird, enemy of the codlinj^' moth 240
Kin^'let, ruby-crowned, enemy of the codlini< nutih. l!13

Kites, use in upper air observations, notes 38
Knapp, Bradfoud, article on " Some results of farmers' cooperative demonstra-

tion work " 285-296
Dr. S. A. , conclusions as to demonstration work 296
Seaman Asahel , sketch of life, by B. T. Galloway 151-154

Kohlmeise, European, habits 244

Kraut , fermentation necessary and allowable :i06

Labeling meat cans 388
Labor, cost in control of crawfish 324

irrigated and uonirrigated farming 373, 382
on farms, census figures, 19 10 G96

demands of crops simultaneously 271

factory, emi)lovment in farm work, suggestion 276
farm, data useful for economic distribution 274-275, 280

seasonal distribution, article by W. J. Spillman 269-284
svstem for employment proposed 280-284

intermittent employments 271
Laboratories, seed-testing, additions, locations, etc 68
Laboratory, food and research, study of eggs and poultrj- 77-79

Lacey Act, bird protection, enforcement 30-37

Lacto, frozen dairy product 137

Ladybird, Asiatic, control of San Jose scale, descri{)tion, etc 462
Australian, description, importation, habits, et<j 461-462

two-spotted, description, habits, and value 454, 455, 457
Ladybirds, native, beneficial work against plant lice 454-458

Laire plum, origin, history, and description 430-431

Lake Erie, loss of water by underground seepage, note 489
transportation rates, farm ])roducts 651, 655

Lamox, IIarry il., article on '*The handling and marketing of eggs " 467-478

Land, clearing and cultivation, cause of lowering of water table, nc^te 487

irrigated, acreage, 1912 371

values, irrigated sections, speculative character 373
Lands, public, exhaustion of well-watered areas 479^80
LaxgvvORTiiy, C. F., and R. D. ^Iilner, article on "A new respiration calo-

rimeter for use in the studv of problems of vegetable pa-

thology" ' 491-504
article on "Green vegetables and their uses in the diet ". 439-452

Laphygma frugiperda , insect enemy of crops in South 203

Larch, European, planting, growth, and uses in treeless region 260

soils, growth, etc 262

Lard, exports, 1907-19li 669

freight rates 653

Larva^, codling-moth, destruction by birds 238-243

Law, Greek, for control of currant exports 434

twenty-eight hour, enforcement 36

Laysan birds, cooperative studies by Nutting expedition, 1911 157-164

Island, arrest of poachers 36-37

bird protection, necessity, proposed methods, etc" 164

destruction of albatross by poachere 163-164

expedition 118

history, description, etx: 158-160

rabbit injuries to vegetation, control studies, etc 157

Lead arsenate, value in spraying, discovery 461

Leaves, sheddimr, control of transpiration in plants 355
vegetable, uses for salads, potherbs, etc 440. 441, 442, 443, 444

Legumes, varieties, use in crop rotation with corn 335, 336

Lemon groves, insect pests, control work of Entoraologv Bureau 110-111

Lemons, statistics, imports 1907-1911, and 1895-1911. ."^ 662, 687
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liOtliKo ii;r()\viii<:;, oastorii NoiLli Ciiroliiui, value of crop. '2'M

(y i)i(al salad plant 411, M'2
Library, Di parducnt. Monthly Uiillct in and indox, value, ot<: 130

review of work l)y S<'<ret;iry l.'J0-131

Tvice, i)lanl, destruclion hy lad\Mrds 454—458
LicluMis, dormant condition, a<laj)lalion to drouj^ht 354
Licorice root.s, importB li»07 1!>1 1 and lS;)r>-l!ill 603, fJ84-^;85

Lime, air-slaked, value iu treatmenl of Poultry discaHes 17ii, 180, 184-I85
chloride, use in j)ois()nin{; (Tawlisn 324
desert, impoitations, recent 421

Limestone valley soil, Hap;eratown loam, areas, location, ot<^: 229-230, 236
Lime-sulj)hur wash, self-boiled, value as fungicide 54-55
" Linters," cottt)n by-product, ])r()duction 577
Li(piors, alcoholic, imi)orts and exports, 1907-1911 063-004, 673-074
Lissor/ioplrus siniplcx, ins(M't enemy of croj)8 in South 203
Live stock and product.s, statistics 019-648, 650, 008

dan,t!;er from |X)isououB i)lanl« 59-00, 90
feedhig experiments 134-135
freight rates 652
grazing, National Forests, permits, number, etr 98-100
inspection for interstiite movement 49
quarantine law, enforcement 30
raising, develoj)ment in demonstration work 292
statistics in different countries 019-025
value on farms, and percentage of total farm valuation, by States. . 694-695
water consumption per year 489

See also Farm animals.
Locust, black, planting inadvisable because of borer 262
Logo;ing, National Forests, increased cost 305-306
Louisiana, insect injury increase by faulty rotation system 204
Loxostege siw ilaris, insect enemy of crops in South 203
Lumber, imports and exports, 1907-1911 and 1851-1911 001, 071, 689-091
Lumbering, National Forests, advantages over private operations 360-368

private forests, cost, interest, taxes, etc 360-368

Macaroni imports, 1907-1911, and 1895-1911 003, 087
Machines, cotton-picking, utilization probability 408-409
Magpie, enemy of the codling moth 241
Maguey, Manila fiber, cultivation, preparation, etc 198

mescal, use as binder twine, occurrence, description, et^- 199
Maine, gipsy-moth conditions 109
Mallein, t-ests, effects on animals, distribution, etc 50, 51
Malt liquors, statistics, imports and exports, 1907-191 1 064, 674
Mammals, native, relation to spotted fever 115-116
Manila fiber, imports, 1907-1911, and 1851-1911 039, 084-085

hemp. See Hemp, Manila,
maguey. See Maguey, Manila.

Manure, use iu corn-belt rotations 336
Maple products, investigations 84

silver, planting, growth and uses in treeless region 259
sugar, injury by saddled ])rominent 400

Marketing crops, cost, irrigated regions, importance 374, 382
eggs, and handling them, article by liarrv M. Lamon 467-478
fruits and vegetables, control of ])roduce in transit, et<- 172-176
waste, reduction, article by Frank Andrews 165-176

Markets, car-lot, perishable fruits and vegetables 170-171
Marlatt, C. L., investigations of San Jose scale in Asia 402
Marsh lands, reclamation studies 143
Marshall silt loam, areas, description and crop yields 225-226, 235-236
Marshes, cranberry, frost and temperature conditions, investigati<ms 213-219
Martin, A. P., citation on habits of fiicker in (.'aliforuiii 240
Marvin, Prof. (\ F., invention of instruments for snow survey 393
Mason, S. ('., reference to drought resistance of olive 356
Massachusetts, cranberry bogs, conditiims, geographical, etc 211, 212, 220-221

gipsy-moth conditions 109
control work 453, 461, 462-463, 465
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Mat^, iraportanco aa tea plant in Para,<:»iiay 443

Maihinvsou, E. Ji., remarks oQ rutalioii Bynteiu i'ur tobacco 20r>, 208

Maui itiurt tiber, cultivaliou, preparation, etc 197-Id8

Maple, fiilver, planting, growth anJ used in treeleaa region 259

Mav pop, importations, recent 420

McAtke, W. L., article on ^' Bird enemies of the codling moth " 237-246

Mci)RYDK, V. N., article on "Commercial metboda of canning m<*atri" ikS:5 -390

McGke, VV J, article on "Subsoil water of Central United States" 471^-490

Meadow mice, daniat^e to alfulia 32

L

Meal, corn, exports, 1907 11)11, and 1851-1911 673, 081

Meat canning:, Appert'a process 383
in^spection work 34, 41-42

production, adaptability to irri<;a.ted aections 375

See also Packinj^-houye products.

Meats, canned, value and iLsefulness 389-390

canning, commeicial methods, article by C. N. McBryde 383-390

cold-storage, months, cost, etc 25, 2tt, 27, 28, 29, 31-32

freight rates C52

preparation for canning 385

price changes, results of cold storage 30, 3

1

Mouicago, sp., importations, recent 420

Mtlanerpcs erythroccphalus, enemy of co<.lling moth, note 240

Meecal, alcoholic drink, use of mescal miaguey in production 199

Maguey. /See Maguey, mescal.

Mexico, peach imp<irtations 421

Miami clay loam, areas, description, crop production, etc 224-225, 235-236

Michigan, irrigation possibilities, note 312

well records, notes and tables 483-48S

Microscope, powers and methods of use in food inspection, notes. 300

Micr():>copical detection of decomposition in food products, article by B. J.

Howard 297-308

Milk, evaporated and condensed, examination by Chemistry Bureau 83
secretion, experiments in cow feeding with various rations 47

eu})plies, improvement, investigations, etc 45-46, 47

Milking machine, cleaning experiments 13G

Miller, Philip, remarks on ro^e varieties 415
MiLXER, R. D., and C. F. Lang worthy, article on "A new respiration calo-

rimeter for n?e in the study of problems of vegetable pathology " 491-504

Mineral matter in vegetables 447, 448, 452

Minner^otiX Experiment Station work, notes 133, 136

irrigation possibilities, noie 312

well records, notes and tables 483-488

Mistdssipni, crawfish lauds, remarks 321-322

Vidley, egg industry. 467^68, 469-471

winds, direction 345
Missouri Experiment Station work, note 135

well records, notes and tables 483-488

MoliHse.^, fetatiatics, imports and exports, 1907-1911, and imports 1851-1911 ... 666,

^ 675, 684-685

Mold, danger in poultry feed, control methods, etc 181, 185-186, 187-188

Mold--, filaments of, appearance nnder microscope 301

spread through foods, discussion 300-302

Moldy grain, cause of disease in poultry 186

Monceit plum, origin, history, and description 432-433

Montana, early krigation, note 309

Experiment Station work, note 134

work against forest insects Ill

Moorland sections, topography, Wisconsin, New Jersey, and Massachusetts 212

Morgan hors^^s, breeding by Department 42-43

Morse. Geo. Byron, article on "Primary principles in the prevention and
treatmen t of disea;-es in poultry " 177-192

Mortgage debts on farms, census figures, 1910, by States 697

Mosses, dormant condition, adaptation to drought 354

Moth, brown-tail, importation on nurser>^ stock in Maryland, and destruction . . 136
codling. See Codling moth,

Motherwell, W. R., remarks on dry-land agriculture 252
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Mollis, bro\vn-l;iil an<l ^upt^y, coiiiml work lO'J, 453

{;ij)sy and hrown-Uiil, work of Kiitoinrilof^y IJurtraii 109

Mounl MiVhell, wiihl vel<»(Mly
' :MI, 343

TainalpaiH, wind voltxity 343
\V:i.sliiii.u;foii, \viii(l velocllv 3U,;M2, 343

AWvUhcr. Va.. wind velocity ; 341

l^Ionnluiii regions, wiiul.s. volocily ilin'clicni, and cliajacleriatif a. ... 341, 1144, IMo, .310

Muir^. rxpoiUs and iniporlH, piiocs, etc., 18'J2-l'Jll (>2^

iiei^lit rales 002

numbera on farms, valnc, etc., 1807-11)12 ()2()-n27

Btalistic':^ for diff(>ic>nt countriea Gil)-G22

Musa text His. ^^r Ii(un]), Manila.
Muv'^kmclon.s, cffoct of environment, sUidie;^ 84

Mutton, cold storage, niontliH, cost, etc 25, 20, 27, 20, :;i-32

Mycotic diseases, |)oultry, notes IHO

pneumonia, responsibility for aspergillosis in poultry 180,

187-183

Nanaa sabraiig. /Sec Maguey, Manila,

Kapturtiuni blossoms and leaves, food use 442
National Forests. See Forests, National.

Naval stores, imports and exports, 11)07-1911, and 1851-1011 0(31, 071, GS0-G9O

Nel)raska Experiment Station work, note l:-)4, 137

Nestlings, bush- tit, feeding on the codling moth larvu' 243

Nests, hen, requirements for production of good eggs 474
Nev,' England, dairy farm, labor distribution 27V276

farm conditions 209
Hampshire Experiment Station work, note 13G

gipsy-moth conditions 109

Jersey, Atlantic City, wind record, diurnal march 342
cranberry growing and production, annual and per acre 2 ! 1 . 2 1

2

drought and rainfall, data 319

Experiment Station work, note 137

irrigation data and examples 315
York, Cornell Experiment Station work, note 135, 130, 137

potato and bean farm, labor em.ployment 276-278

Zealand flax, use as binder twine, occurrence, description, etc 197

hemp, use a3 binder tv.ine. occurrence, description, etc 197

Nevada, early irrigation, note 309
Nitrate deposits, study by Soils Bureau 107

Nitrates, formation in soil, cultural conditions, studies 13.3-134

Nitrogen constituents, in soil humus, utilization 105-lOG

Norfolk fine sandy loam, areas, description, crop yields, etc 231-232, 230

North Atlantic States, ii-rigation possibilities 314-315

Carolina, eastern, lettuce growing 231
Experiment Station, rotation system for insect control 208

Central States, important soils, areas, description, crops, etc.. 224-229,235-236

Dakota Experiment Station work, notes 132, 134

wind velocity 341
Northeast region, tree planting, epecies, soils, etc 201-262

Northeastern States, cf2;g industry 407
Norway spruce, planting, growth, and uses in treeless region 2(50

Novius cardinalis, description, importation, habits, etc 4(il-402

Nurseries, forest, annual products 9G

Nursery agents, warning against 266
stock, infestation with insect pests, need of inspection law 112

statistics, imports and exports, 1907-1911 0(34, G74

Nuthatch, wdiite-breasted, enemy of the codling moth 242
Nutrition, investigations by Ofhce of Experiment Stations 144

cooperative studies, etc 44
Nutf, statistics, imports and exports. 1907-191 1 005. 674
Nutting, Prof. C. C., expedition to Hawaiian Islands, for bird study 157-164

Oak, red, soils, (growth, etc 202
species, soils suitable, etc 261
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Oat.s, acreage of principal oounlries, l'J07-liJli 541
productioii, value, and iliHtributiuii, 1009-1911, by Slaten. .015

prices, exportH, etc., 1849-1911 544
condition by months, 1891-191 1 543
crop of 1911, remarks by Secretary 15
price on farm, 1910-1911 548
prices wholesale, 1898-1911 . J47

production In corn belt, yield per acre, etc 325
of principal countries, 1907-191 1 542-543

rotation with c oru 327, 328, 329, 330-331, 334, 335, 336
statistics, impv)rts and exports, 1907-1911 603, 672
tillage on dry land, notes 254
yield and farm price, by States 546

in principal countries, 1890-191 1 543
on soils of North Central States 225, 228, 229, 236

Ocean freight rates, farm products 653-655
Office of Experiment Stations, etc. See Experiment Stations; Roads; Solicitor.

Ohio Experiment Station, work in plant breeding 133

well records, notes and tables 483-488
Oil cake and oil-cake meal, international trade, 1906-1910 614

olive, imports, 1907-1911 and 1862-1911 665, 685-686
Oils, vegetable, imports and exports, 1907-1911 and 1871-1911 665,674, 682

volatile, im])orts and exports, 1907-1911 665, 675
Okra, injury by insect enemies in South, and origin 203, 439
Olive oil, imports, 1907-1911, and 1862-1911 665, 685-686

root development, adaptation to arid conditions 356, 359
Olives, growing, suited to irrigated regions of Southwest 374, 380
Onions, imports and exports, 1907-1911, and imports 1897-1911 667, 676, 687
Opium, crude, imports 1907-1911 and 1851-1911 665, 685-686
Orange groves, insect pe^sts, control work of Entomology Bureau 110-111

growing, value of irrigation 311
new variety, names, history, description, etc 436^38

Orangeburg fine sandy loam, areas, description, crop yields, etc 231-233, 236
Oranges, handling metliods, investigations 63

injury by insect enemies in South 203
statistics, imports and exports, 1907-1911 , and imports 1895-191 1 . 662, 672, 687

Orchard fertilizers, study 135
Orchards, protection by birds which feed on the codling moth 237-246
Oriole, Bullock, enemy of codling moth 241
Ortmann, Dr. A. E., views as to crawfish breeding 322
Orton, W. A., recommendation of rotation for insect control with cotton 208
Overcooking, injury to vegetables 450

Pacific coast, winds, velocity and direction 340, 342, 344, 345
States, e^^g^ industry 467

Packing moat cans 388
Packing-house products, imports and exports 657-658, 668-669, 679-681
Palestine, wild emmer, importations 422
Panariti grape, history, description, uses, and introduction into United States. 433-436
Paper-plant investigations 66
Parasites, beneficial, introduction 109, 110, 111, 113

danger to poultry and remedy, note 184
of insect pests, comparison with predaceous beetles 453—454
strongyloid, of calves, control 136

Parrot, enemy of sheep in New Zealand, note 321
Partridges, importations, note 120
Parus major, note 244
Passer domesticus, note 241
Passerina n/anea, note 241
Passijiora incarnata, importations, recent 420
Passion fruit, importations, recent 420
Pastures, improvements, studies 72

rotation with corn 334
Patents, Department employees, remarks by Secretary 37, 149
Peach, Chinese wild, importations, recent 421

Mexican, importations, recent 421
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roach, now vrtiicfy, noinonclahirc, doHcription, otc 429-430
seal) iuid brown rof , conlrul 54
soils ill SoutluTii StatcH. . . .I'M/S.'/.]

I'eaniit invoslit^atioiis 05
Peanuts, statiHtics, imports and oxportM, JJj07-l!»l I «;(>5, 074

yield on Norlolk fine sundv loam. ... 231
Tear, new varioly, history, description, etc. .. 428-429

thrips, roiiirol inv<'stiu:ations 113

Penrs, hli,u:lit-rcsistant. imj)ortat ions, recent 421
Peas, acreau'o and luodnction, IfHXi-HHO (iOO-GOi

rotation with corn 335
Po(\'\n, scab and rust, control 54
Pellajjfra, relation of insects, invest i.(!;at ions 113

spoiled corn, studi(!s CO
Pennsylvania Experiment Station, work, note '. ]35
Poilhestrs, s])p., note 242
Pcndronia iiuigantosa, note 459
Permanj^^anate of potash, value in purifying water for poultry 179, 180-181, 185
Persimmon, spp., im])ortations, studies, etc 41G—418
Personnel, Dej)artment, changes 33
Pest^s, insect, destruction by predaceous l)eetles 453-406

introduction on imported nursery stock, need of inspection.... 112
Phenol, use in purifying water for poultry 180-181, 185
Phlcgcthontius spp., insect enemies to crops in South 203
Phhvotomus pilratus, enemy of the codling moth 240
Phormium tcna.r, source of phormium 107

Sec also New Zealand flax; New Zealand hemj).
Phosphate deposits, location, note 10

of United States, extent and value 106
Physiology, vegetable. See Vegetable physiology.
Pica pica hudsonia, note 241
Pieplant, introduction into Europe 439
Pigeons, aspergillosis, occurrence and cause 186
Pigs' tongues, canning, note 385
Pikes Peak, wind velocity 340, 341, 342, 343
Pine, species, planting, growth and uses in treeless region 260

soils suitable, etc 261
Pipilo crissaJis, note 241
Plague, bubonic, spread by rats and ground squirrels 113-] 14

Plains region , subirrigation, sources, etc 488
PlaiMSiicus migratorius, note 243
Plant and seed introduction, foreign, work since 1907 416

breeders, plant introduction for 411H[22
breeding, cooperation of amateurs, necessity 419-420

practical value ." 412-113
work of South Dakota Experiment Station 132

diseases, control studies 53-54
importations, pathological inspection work 56
Industry Bureau, review of work by Secretary 51-77
introduction for plant breeder?, article by David Fairchild 411-422

progress 76
lice, destruction by ladylnrds 454—458
])alhologists, trained, duties, need by Department, etc 56
physiological chemistry, studies 84-85

investigations 60
poisoning, danger to stock in the West 59-60, 90
quarantine and inspection law, necessity 112
transpiration 352-353, 355
varieties, new species, influence of introduction, notes 415

Planting, c(;)tton, simultaneous, benefits 408
tree. See Tree ])lanting.

Plants, alkali and drought -resistant, l)reeding investigations 60-61
cro\\'Ti-gall, studies 53-54
dnig, studies 59
injury Ijy insect enemies in South, list 203-204

20131>°—YDK 1011 10
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Plants, poiri<;)Hou8, 8tudiea j'J-iA), IMJ

titructure to contrul truiiHpiralion in dry-lajid plants 355

HUgur hearing, studies by Chemistry Bureau 84

variation, new environment a cause, dlscurision 413-415

varieties, use in i)aper makLrig, experiments 66

water requirements and uses 351 -353

btudiea 137

Plowing, deep, for dry-land farming, discussion 253-254

effect on water-holding capacity of soil ... 254-255

dry land, opposing views 252

Plum, new varieties, history, description, etc 430—133

Plume huntcrj, destruction (f albatross on Laysan Island 163-164

Pneumonia, mycotic, responsibility for aspergillosis m poultry 186, 187-188

Poachers, destruction of i)lumage ])irds on bird reservations 163-164

Point Iveyes, Califoriiia, high winds 340, 344

Poisonous plants, studies 59-60, 90

Pokeweed, cause of increase of injurious insects 204

Pomologieal Society, American, catalogue revision 63

Pomology, investigations, review of work l)y Secretary 63

Pophir, planting in New England 262

soils suitable, etc ^ 261

Poplars, spp., importations, recent 420

Pork, cold storage, months, cost, etc 25, 26, 27, 28, 29, 31-32

production in South, cooperative feeding experiments 44

statistics, exports, 1907-1911, and 1851-1911 669,680-681

Porto Rico Experiment Station, review of work 141-142

Posts, fence, price increase, note 258

Potash fertilizers, sources, study by Soils Bureau , 107-108

permanganate, value in pu'rifyinging water for poultry 179, 180-181, 185

salts in desert basin, etc., study 107

Potato, disease on irrigated lands, note 71

diseases, control 55

farm, with beans. New York, labor employment 276-278

importations, recent 420

wilt, description, cause, control methods 55

Potatoes, acreage, production, and value, 1911, by States 567

value, prices, exports, etc., 1849-1911 568

condition of crop by months, 1890-1911 567

crop of 1911, remarks by Secretary 15, 18, 19

injury by insect enemies in South 203

origin in America 439
prices on farm bv months, 1910-1911 571

wholesale,' 1898-1911. ^ 570

production in important countries, 1906-1910 565-566

statistics, imports and exports, 1907-1911, and imports, 1851-1911 667,

676, GS5-686

varieties, investigations 64-65

yield and farm price by States 569

in important countries, 1900-1910 567

on Norfolk fine sandy loam 231

Potherbs, cultivated and wild, list 442-443, 444

Potted meat, canning, note
_

386

Poultry breeding, for egg production, etc., experiments 44

use of young females, importance 183, 187-189

clubs, girls', organization and methods 75

cold storage, months, cost, etc 25, 26, 27, 28, 29, 31-32

diseases, prevention and treatment, primary principles, article by^^
George Byron Morse 177-192

food, crawfish as, note ^323
handling, field work, and scientific studies 77-79

management, separation of sexes after hatching season 475

products, value in United States for 1910-11, note 9

quarantine, in disease, importance 1^2

See also Chickens.
Prairie dogs, destructiveness, control studies 11^

pest in Middle West, control methods, etc 116
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rmii)it;il ion, 1 iJ 1

1

50!^ 510, 511, 512, 5i:{, 514
rau^c ill (Iry-furiiiinj; urou 248

rr<>('o«)liii<j:-fruit iuvt'stijjjutioiiH 01
Pndaceoiis l»iM'(l«'M, Srv II^m'IIch, l)r«'(l;i('('oUH.

I'n'srrvativcH, inraf. n-^t rid ions uiulcr (lovcrniix jiL iii8po<;lioii .'}S9

I'ricrs, furin products, coiniiilatioii for M) ycar-i 24
cffrctM of cold Hlora^o. :;() :;l

aSVc also Stati«ticH.

Pnxu^siiij; (Mimed meats, incthodH 3S7
JViiiK's. iniporLsand exports, 1907-1911, and imports, 1883-1911 G«2, 072, 087
IVuninu:, fonst tn'O, remarks 205

use as ])rotectiou a,L,Mijist drouji:ht 300
IVunus, ne\v varieties, liistory, descrij)tion, etc 430 433
I'sdllriptini.'i )nlnini ii.s niHforninis, note 2 )2

Puldications, A<;riculture l)<'])artnient, card index, ])re])aration, «'tc 120

demand for us(! in schools 128
distribution, article hy Jos. A. Arnold. 505-507
number and distribution in 1911 122-123
sales, method, etc ]20-127

Division, economies effected 125-126
review of work by Secretary 1 22-1 30

for restricted iireas, demand ]27
scientific and techjii(;al, remarks by Secretary 124-125

Publicity, usefulness in case of cold stora^'e 1 1, 32
Pueblo Indians, irrij^ation, note 309
Pulp-wood statistics, imports, 1907-191 1 001

Quarantine, cattle tick, area released 47^8
diseased poultry, im])ortanco 192
laws, live stock, enforcement 36
scabies of cattle and sheep, areas released in 1911, notes 48

Quiscalus quiscala, note 24

1

Rabbits, injury to vegetation on Laysan Island, control method 157
Rabies, investigations by Animal Industry Bureau, 1911 50
Radiation, solar, stuflies in Weather Bureau 40
Railroad freight rates, farm products 650, 652, 653, 655
Railroads, cooperation with Forest Service to prevent fires 92-93

freight service, volume, speed rate, regularity, improvement, etc. 167-170
Rain, conditions in dry farming region 248-249

deficiency, cause of drought, limits 311
distribution by winds 347

See also Precipitation.

Rainfall, annual averages, Central Unit(^d States 483
east of Mississippi region 311, 319

relation of irrigation 310
RaLsins, statistics, imports and exports, 1907-1911, and imports 1883-1911 . 662, 672, 687
Range conditions. National Forests 89, 98, 100
Rat, damage, injury to orchards, etc 221
Rats, destructive and dangerous habits, control studies 1 13-114
Reclamation act, acreage irrigated under, 1912 371

projects, work of Department field stations 71

Recommendations by Secretary 1 1, 32, 51, 53, 70-71, 92, 124
Redbird, enemy of codling moth 241
Reforestation, natural and artificial, experiments, cost, etc 95-98
Rcgulus calendula, note 243
Reindeer, statistics for different countries 623-625
Reservoir, subsoil, relation to surface configuration 488
Reservoirs, for flooding of cranberry bogs 212-213
Res])iratioii calorimeter. Sec Calorimeter,
Rhode Island, gi})sy moth, conditions 109
Rhodes grass, usefulness in Gulf coast region 72

Rhubarb, introduction into Europe 439
Rice, acreage, ])roduction, value, etc., 1904-1911 594

crop of 1911, remarks by Secretary 12, 17, 18, 19

growing, experiments in Hawaii 140
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Rice,iadiLstry, clt-vtloprnt'iit studit-H aiid cxiieriuientH by Dr. S. A. Knapp . . . 152
injury by iiiHoct fiit'iuit'H in South 204, 205
iiiteriuitioual tradt-, 190G lUlO 596
irrigation fxpcrinientH 70
prict'8, whok'Hale, 1898-1911 595
production by irrigation 309

inij)rovt'niont methods 69-70
of important countries, 190<>-i910 593 594

red, control mcthodn, Htudics 69-70
Htatistics, imports and exports, 1907-191 1 and 1851-19 11 665,

()75, 681-682, 685-686
Rice-root weevil, insect enemy of crops in South 203, 204-205
Ripening, fruit, data 492
Road exhibits, work of Public Roads Office 149

materials, investigations, laboratory tests, etc 147-148
problem, evolution 144-145

Road-improvement trains, (>ducational work of Public Roads Office 1 19

Roads, mileage in United States 148
model systems, value 145-146
object-lesson and experimental, work of 191 1 145

Public, Office, educational work 146
review of work by Secretary 144-149
statistical and economic, investigations 148

Robin, enemy of the codling mt)th 243
Rocky Mountain region, early irrigation, note 309

winds, velocity, direction, and characteristics . 344, 345, 346
Rodents, danger of spread of bubonic plague 1 13-1 14

Roesel von Rosenhof, A. J., citation on beneficial work of woodpeckers 238
Root development, adaptations for drought evasion 356, 358
Root-aphis, corn and cotton, insect enemies of crops in South 203
Roots, crop plant, penetration into soil, remarks 255
Rootworm, corn, insect enemy of cro})s in South 203, 206
Roses, varieties, increase, number, etc., notes 415
Rosin, exports. 1907-1911 and 1851-1911 671,689

grading device ^ 81
international trade, 1906-1910 615

Rotation, crop, Hagerstown loam, successful results on soil 230
systems, for insect control, recommendations 207-210

relations to insect injury in the South, article by \V. D.
Ilunter 201-210

Rotations, crop, establishment, principles governing 334-335
faultv, cause of increase of insect injurv 204
in corn belt, article by C. B. Smith. . .

.' 325-336
Rotting. See Decomposition.
Roup, poultry disease, description, control methods, etc 189-191
Rumph Bros., originators of Elberta and Belle peaches, notes 412
Russell ]>each, origin, history, and description : 429-430
Rust, white-pine blister, imi)ortation on seedlings, danger 53
Rye. acreage of principal countries, 1907-1911 555-556

production and value, 1911, by States 559
condition of crop by months, 1888-1912 559
crop of 1911, remarks by Secretary 16, 18, 19

price on the farm by months, 1910-1911 562
prices, wholesale. 1898-1911 561
production of principal countries, 1907-191 1 556-557
rotation with corn 333
yield and farm price, by States 560

in principal countries, 1890-1911 557-558

Saddled prominent, pest of forest trees, control by insect enemies 460
Sage, black, root development, adaptation to arid lands 356
Salads, vegetables and flowers used 442
San Jacinto apple, origin, history, and description 425-426

Jose scale, destruction by Asiatic ladybird 462
Sanderson, E. D., citation on bird enemies of codling moth, New Hampshire. . 244
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Vatic
Sandinp: rmnhorry b(><i:H, ;i<lv:inta^o.-(. . L' 1 1, 212, 217
•'Santa Aiia" w iiid. dr.sc ri|)ti(»n ;M7
Sap.>^U(k(Ms, injury to Uvvn 1 Kj

Siuskatchcwaii, dry-laiul farmlnii;, notos 252-2."):^

SauiulerSj William, introducer of Haliia navel orange, notoH -121

Sausage, imports and oxportn, 1!K)7-1J)! I CoH, W.)
Sawdust, a.s Potash source, study 107
Scahies, cult le, eradical i(»n, work of Animal Indu.'-try liunsiu. If)! I ^H

siieej), eradication, work of Animal Industry I'.ureau, 1011 48
Scale, cottony cushion, contn»l by tlu? Australian hulybird 401

Huted, control by the Australian ladybird 401
insects, destruction by naliv<» ladybmls 458
San Jose, destruction by Asiatic ladybird 462

Scalintj; tind>er on National Forests 3C4
Schools, agriculture, ])rogress, State aid, etc 1:37-138,515-517
ScoFiKLD, Caul S., article on "The ])resent outlook for irrigation fanning". 371-382
Score-card dairy insj)ecti()n, value in milk improvem(Mit 45-46
Scotch })ino, planting, growth, and uses in troeless region 200
Sea.><on, growing, in dry-farming region 249
Seasoning herbs, use in food, list, flavor, etc 443, 4 14. 445
Secretarv of Agriculture, report, 1911 9-150
Seed and ])lant introduction, foreign, work since 1907 416

bed, dry land, retpiirements and management 252, 254
beet, American, improvement , remarks 57-58
clover and timothy, prices, wholesale, 1898-1911 576
cotton, growing, necessity for cooperation 400-407
distribution, Congressional 70-77

Seeding forests, broadcast, cost per acre 98
thin, dry-land crops, to evade drought 359

Seedlings, forest, damping-off , control 52
production, cost, etc 98

white-pine, importation, danger 53
Seeds, distribution by birds 156-157

winds 347
dormant condition, drought endurance 354
forest trees, collection, extraction and cleaning, cost, etc 97-98
grown for distribution by Department, management 77
statistics, imports, and exports, 1907-1911 666, 675

Seed-testing laboratories, additions, locations, etc 68
Seedtime, in different countries, investigations by Department " 130
Serum, hog cholera, experiments, manufacture, distribution, etc., by States. . 49-50. 51

sheep protection from anthrax 136
Shaxtz, II. L., and Thomas II. Kkarxey, article on "The water economy of

dr\'-land crops" 351-362
Sheep, anthrax, immunity by use of serum 1.36

breeding by Department '. 43
exports and imports, 1892-1911 • 038
freight rates (552

grazing permits. National Forests, 1910 and 1911 98-99
numbers on farms, prices, etc., 1867-1912 637, 638-039
prices at principal markets, 1898-1911 639-040
scabies, eradication work 48
statistics for different countries 010-()22

imports and exports. 1907-1911 65()-068

Shellac stati.stics, imports, 1907-191 1 , and 1802-191 1 600. 690-091
Sliiawassee apple, origin, history, and description 426—127
Shipments, fruits and vegetables, time requirement between various points. 168-109
Shire hor.'^es. breeding })y Department 43
Shore birds, value, and danger of extermination 117
Shriver, A. K., invention of closed kettle for cooking canned foods 384
iSialia sialis, note 243
Siberia, alfalfa and bur clover, importations 420
Silage, cattle-feeding experiments 1.34

experiments and studies in Porto Rico 141
Silicates, potii.sh. utilization, study by Soils P)ureau 107
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Silk, proUuitiuii by couiilne.s, 11HM)-1910 017
t>Uiti-stii-.s, imports and exports, 1007-1911, and imports, 18(M-1911 657,

C«8, G83-«84

Silo, hollow tile reenforced, design by Iowa Experiment Station 134

Silver fox industry, study 110

maple, planting, growth and uses in treeless region 259
Sirup, maple sap, investigations 84

Sisi\l, adaptability to United States 200
tiber, cultivation, propagation, marketing, etc., methods 190-197
grass, imports, 1802-1911 085-080
plants, cultivation, propagation methods, etc 190-197
use as binder twine, occurrence, description, etc 190-197

See aho llenequen.
Sitta carolinensis, note 242
Skins, imports and exports, 1907-1911, and imports, 1895-1911 058, 069, 087
Smith, C\ B., article on " Rotations in the corn belt" 325-336
Snow, 1911, notes 508, 509, 514, 515

survey, instrument, invention by Prof. C F. Marvin, description, etc. . 393
methods, apparatu.^^. results, value, etc 392-396

survevs, value as related to irrigation projects, article by Alfred H,
Thiessen 391-396

Soap, use in di.«^in feetion of eggs, incubators, and brooders 181-183
Sodium clilorid, use in canning 38i
Soil, bacteriology, investigation 58

studies by experiment stations 133-134
constituents, benelicial or harmful, investigations 105-106
fertility investigations 105-106
physics, importance in dry farming, note 253
survey, cooperative work with States 103-104

work, development and value 102-105
surveys, number and areas mapped 102
types, character and origin 223-224

Soils, adaptation to various tree species 259-262
Bureau, review of work by Secretary 102-108
Central States, areas, description, crop adaptations, etc 224-229,235-236
character in relation to irrigation 312-313
groups, in dry-farming regions 250
important American, areas, description, crop vield, etc.. article, by Jay

A. Bonsteel '-.... 223-236
southern, notes on 315

Solanum (iiherosiini. importations, recent 420
Solar radiation, studies in Weather Bureau 40
Soldering irons, automatic, use in canning 386
Solicitor, Office, work of year, discussion by Secretary 33-37
Sorehead, poultry'', description, control methods, etc 191
Sorglnmi, injury by insect enemies in Soutli 204
Sorghums, adaptationio dr^" farming 355, 357-358

grain, varieties, use as stock feed in drj'-land regions, studies 69
South America, potato and passion fruit, importations 420

Canjlina, drought and irrigation 319
seasons, data 316

Experiment Station, work, note 136
Dakota Experiment Station, work in plant breeding 132

Southern State.^, irrigation possibilities 315-316
Soy bean, rotation with corn 331, 332, 335

beans, importations from various countries, number of varieties, etc., note. 416
Sparrow spp., enemies of the codling moth 241
Spicaria sp., injurious effect on tomatoes, note 302
Spices, statistics, imports and exports, 1907-191 1 6G6, 075
Spider, cotton, red, insect enemy of crops in South 203
Spillm.^x, W. J., article on "Seasonal distribution of labor on the farm" 269-284
Spinach, typical potlierb, etc 442, 444, 448, 450
Spizella passerina, note 241
Spores, mold, colors, etc 300, 301
Spotted fever, range, investigations, etc 113, 115
Spray irrigation, conditions for use 318
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iSprayinu', ai)i)l(H, oxporiinonl-atal.ion work ... 135
use in Iruit-diHcaso (Mtiiirol, Hlii(li«'s ... ry\ ^yf)

(nick-croj) <li.>cas(! coiilrol, .shulioH - r»G

Spriiii^s, formal ion from Hiihsoil \val<'r isl

Sprucf, Norway, noils, ^rowtli, c\c L''i2

sjxMics, ])laiilin,i;, j^^'rowlh, and umom in troclfss rcuioji 200
Squirrel, ,i;roMn(l, (i^'^^lru<.•tiv<'noHH and dan^^cr Il'>-116

j)la;^uo H})r('ad and contrul ' '1 115, 118
Rtablo vonlilalion, HtudioH I'Mi

Starch statistics, imports and exports, 1007 lU 1 1 GOG, 075
St arch OS, sources and extraction, studi(;s.i 85
Staiisi ics Ihireau, review of work l>y Secretary J2H 1:J0

census, au'ricultural, IDlO.hy Slates' 092 098
crops, ])ric<'s, li\e sl(jck, transportation, exports and imports 510,098

Stem-horer, tobacco and corn, iiisccl enemy of crops in Sonili, i;il.l«v . . . 20:',. 201,205
St(K-k, live. JSce Live stock.

tree plantinj^ 203
Stora«::e, eu:p;s, faulty methods on farms 470, 471 , 475

iSV^ also Cold 8lora,c:o.

Storms, tro])ical, 101 1, remarks 40
Strawberries, injury by insect enemies in South 203

irrii^ation in New Jersey 315
Stubbs, Prof. W. (\, recommendation rolalion for insect control 208
Stumj)ai!;e i)rice, timber sold from National Forests 03, 95

rates, estimation and adjustment in National Forests 306, 308, 309-370
Subirriji:atiou, conditions affecting 318,488

Florida, note 316
Subsoil, relation to growth of crop ])lants, notes 255

water of central United States, article by \V J McGee 470-JOO
Subsoiling, effect in dry-land agriculture 254
Subsurface irrigation, humid region 318
Sudan grass, usefulness in South, remarks 72
Sugar, beet, production, 1901-1911 000

international trade, 1906-1900 608
investigations 84
prices, wholesale, 1 007-19 11 607
production, 1839-101 1 605-606

of important countries, 1910-1911 603-604
remarks by Secretary 10, 18, 19, 150

products, investigations 84
statistics, imports and exports, 1907-1911 and 1851-191 1 666,

675-676, 681-682, 085-686
Sugar-beets. See Beets, sugar.
Sugar-cane, insect enemies 203, 204, 200, 453
Sugar-maple trees, injury by saddled prominent 460
Sulphate of iron, use in purifying water for poultry, method 180-181, 185
Summer fallowing, dry-land, note 254

relaticm to dry-land farming 253
Sup])lies, contract, examination by Chemistry Bureau 81-82
Surface irrigation, humid region 317
Swallow, barn, enemy of the co(hing moth 241
Sweet potatoes, diseases, control 55
"Swellers," indications in canning 388
"Swells," indications in canning 388
Swine, number on farms, ])rices, etc., 1867-1012 045-646

prices at princi|)al markets, 1808-1011 647
statistics for different countries 610-622

Sc^ also Hogs.
Swingle, W. T., studies of j)lant varieties, note 415

Tanning materials, exports and imports, 1007-101 1 661, 670
Taylor, William A., and II. P. Gould, article on " Pnnnising new fruits". 423-438
Tea, imports, 1007-1011, and 1851-1011 667,685-686

international trade. 1006-1010 609
prices wholesale, 1007-1011 (iOO-010

substitutes, American 443^44
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Temperature hes, investigalione 213-219
; 249

Tern
I
era lures, upj>er aimotJphere, varialit»Ui<. - ,'j

Tennesnee Experimeut SiadtiU, work, iu»te I.i4

iiisec't injury increase by faulty re>tation system. . •J04

well reiords, notes and tables . . . 4>o-48S
Testine canno«| meats ;i,s9

•lit by Department 76
Tetru t enemy of croi>3 in South

.

203
Texas lever eradicaimu work 17—48

inseot injury, increase by faulty rotation system 204
Panhandle, wind velocity 341

Textile articles, adulteration and misbranding, necessity f<»r legiiilatiMn 399
Thiessen. Alfred H.. article on "The value of snow survevs as related to irri-

cts" '. 391-396
T. St tree 266
Thnp^. unuijje, control experiments ill

pear, control work of Entomology Bureau 113
Tick, cattle, eradication work i7-4S

Ticks, transmission of spotted fever to man 113
Tiger beetles, usefulness in destruction of insect pests 454
Tile drainage. North Central States 22o, 226
Tillage, dry land agriculture, discussion 252
TiLLuTSOx, C. R., article on "Tree planting by farmers " 257-268
Timber, cut and sale. X:itional Forests, amount and value 93

dead. National Forests, disix>sal and methods of facilitating sales, etc. 93
examiners. National Forests, duties 363-364
handling in National Forests, advantaires and disadvantages 365-368
imix.rts and exports, 1907-1911, and 1S51-1911 662, 671, 689-691
National Forests, amount and value 363

sales, business as])ect, article by T. D. Woodburj'.. 363-370
removal, cost in National and pri^ ate forests 366
sales, local demand, preference given by National Forest officers .... 364
saving by insect control in Rocky Mountain region, stumpage value. . 112
tresj^ass, damages recovered, note 34

Timberland owners, cooperation with Forest Service in fire protection 92-93

Timothy see<l. prices, wholesale, 1898-1911 576
Tit, bush, California, enemy of codling moth and other insects 242-243
Titmice, spp. enemies of the codling moth 242-245
Titmouse, great, European, habits 244
Tobacco, acreage, production and farm value, 1911, by States, and 1S49-1911. . 585

bright ci«rarette, yield on Norfolk tine sandy loam 231

cigar-filler, yield on Orangeburg fine sandy loam 233

crop of 1911, remarks by Secretary 16. 19

growing and curing, investigations 62-63
importations, recent 420
injury by insect enemies in South 203, 204, 205
insect enemies, list, etc 203. 204

insects, control, study 113

international trade, 1906-1910 5S8

prices, wholesale, 1907-1911, bv months 586-587
production of important countries 583-584
statistics, imports and exports, 1907-1911 667. 676
stem-borer, insect enemy of crops in South 203, 205

yield and farm price 586
Tomatoes, injury by molds, remarks '. 300-302

losses from bad handling, remarks 307-308

moldy, penetration and effect of mold filaments 300-:501

origin, and beginning of use as vegetable 439—440

Tonnage carried on railways in the United States, 1906-1910 649
Towhee, California, enemy oi the codling moth 241

Toxoptera granunum, destruction by ladybirds 457

Trade, foreign, in asricultural products 19-23

Transpiration, plant 352-353, 355
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Tn\ns])()rt;ilioij, v^i^^s, caroU'fvs nu'lhod.s ... 470, 47G
sUitistics ior farm ])r<><lin't8 ... Glf>~<)5.'i

Sre rt/,so Freight.

Tree diseases, studies and work . 52-53
|>l;uituti«»ns. farm, ])rodu«ts and ntiiin.s >

])lantiniji; hy farm(Ms, artich^ by (". U. Tillotson.

sin'cessiul nu'thods »,. .t,,;

Treeless rej^ion, tree planting;, remarks ' .;

ppeeies, methods and pHHlucta '•

Trees, cultivation after transplantinir J<»i-J«>.>

diseased, control, im})ortance 53
forest, ])runinij: 'JfiS

species and methods of plantinj? in different rejjions 207
treatment for in."«ect dama<?es, cost 112

injury by sapsuckers. losses, etc 11

G

l^lantinc: stock 263
Trimble, Isaac P., citations on habits of woodj^eckers and chickadees. . . 238-239,242
Truck crops adaptable to irrigated regions 374

injury by in.>«ect enemies in South 203, 204
various countries, investigations by Department 130

growing and yields on Norfolk line sandy loam 231
Truck-crop diseases, control work, etc 55-56

invest iga tions CA-iid

Tuberculin, distribution 51
tests, effect on animals 48-49

Tuberculosis, animal, control work 48—49
cattle, studies and experiments with bovo-vaccine 136

Turbines, electric, operation by wind power for household uses ;;49

Tiwpentine. conservation 81
importsand exports. 1907-1911. and exports 1851-1911.. 661,671,089-090
spirits, international trade, 1906-1910 615-016

Tuiuila, experiment station, desirability of establishment 142
Twenty-eight hour law, enforcement 36
Twine, binder, annual consumption, amount per acre, cost, etc 193

fibers used 193-200
Tyra7mu3 tyrannus. enemy of the codling moth, note 240

**Upper inversion.'" use of term regarding atmosphere, discovery, etc 38
Utah, early irrigation 309

Experiment Station, work, notes 132, 134
Maple Creek watershed, snow survey work, 1910 392-395

Vaccine, blackleg, preparation and distribution 51
use against tuberculosis, experiments 136

Vanilla beans, imports. 1907-191 1 667
Vegetable physiology, study with use of respiration calorimeter, article by C.

F. Langworthy and R. iV. Milner '
. 491-504

Vegetables, canned and preserved, imports and exports, 1907-1911 667, 676
canning, and preserving by drying 451—152
coloring matter, nature and use 444
cooking, principles, discussion 449-451
food value, comparison with milk, etc 441,447—449,452
garden, history of use, origin, etc 430-440
green, and theii" uses in the diet, article by (\ F. Langworthy.. 439—152

classification by i>arts and by uses 440—444
growing, investigations 64-65
imports and exports, 1907-1911 667, 076
life, duration after picking, remarks 491
market supply, sources 171-172
marketing, distribution, control of prtxluce in transit, etc 172-176

waste, reduction, studies 165-176
oriiiinating in America 439
perishable, ear-let markets 170-171

demand and supply, extension 170-172
pre])aration for use as food 446—447. 449—451
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Vegetables, raw, duii^'er in want ol" cleauly hauUlmg 440, 447

succulent, tlavor 414

wiltinj,', causes and effects on food values 440

Venniiora celata lutescens, nt)te 242

Vermont Experiment Station, work, note 130

Vetch, hairy, seed, adulterants, studiea C8

Vicia rillostty adulterant of rye seed, studies CH

"Vinegar eels, " relation to foods, remarks 305

Violets, injury by insect enemies in South -01

Vireo, western warbling, enemy of the codling moth 241

Vireosylva g'dva, note 24

1

Vitis iinifera, sp., importations, recent 433-430

Walnut, black, i)lanting, growth, and uses in treeless legions 200

soil suitable, etc 201

English, irrigated regions of the Southwest 374, 380

Persian, studies 03

Walnuts, statistics, imports and exports, 1907-191 1 005, 087

Walrus i)rotection, Alaska regulation, 1910 121

Warblers, enemy of codling moth 242

Warburton, C\ W., rotation system for cotton and oats, recommendation 208

Warm weather, 19 11, notes 510, 511, 512

Warnings, Weather Bureau, work of year, review by Secretary 40-41

Wash and Riley, citation on bird enemies of the codling moth 243

Waste, marketing fruits and vegetables, causes, control methods, etc., studies. 105-170

Water, capillary movement, variations with depth 481-482

domestic consumption per year 489

economic use to maintain agricultural reserve 490

ecomony of dry-Uuul crops, article by T. H. Kearney and H. L. Shantz. 351-302

factor in ])lant growth 351-353

purification, investigation 58

requirement of i)lants, measuring, method 353

storage, ability of desert plants 354-355

subsoil, depth measurement by wells 481
movements 480-482

of Central United States, article by W J McGee 479-490

supplies, irrigation in humid region 317

supply, humid regions, movement through soils 480-482

poultry, purifying methods, etc 179, 180-181, 185

United States, derivation and amount 479

table, definition • 481

depth, averages for Central United States, notes 483-488

well, lowering in level per decade, Central United States 480-488

W^ater-holding of soil, effect of deep plowing 254

Waters, mineral and table, examination at source and from the market 83

Wax, bees, imports and exports, 1907-1911 and 1851-1911 650

vegetiible, im})orts, 1910-11 607

Weather Bureau and the cranberry industry, article by Henry J. Cox 211-222

forecasts and warnings, distribution, press notices 40-41

stations collecting wind records 337

work in snow survey, Utah, 1910 392-395

of year, discussion by Secretary 38-41

1911, review of conditions 507-515

showery, effect on crawfish inj ur y to crops 322

Webster, E. M., citation on habits of downy woodpeckers 239

Webworm, garden, insect enemy of crops in South 203

occurrence in cornfields, influence of crop rotation on . . 206-207

Weeds, cause of increase of injurious insects in South 204

injuries to dry-land crops and orchards 359

seed, destruction by ground beetle 459

use as potherbs 442-443

Weeks Act, March 1, 1911, inauguration of work by Eorest Service 86, 100

Weevil, alfalfa, control work of Entomology Bureau 109-110

boll and Weevil cotton boll. See Boll weevil.

rice, crop injury, relation of rotation systems 204-205

sp, insect enemies of crops in South, table 202, 203, 204-205
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WVIIh, "drilled" and "dii^r." n'<(.rdM, for ( ciilnd liji«<'d Sfatr-H 4H1-^1H8

nn-ords collection, clus^ilicalion, recapitulation, ctf . 4H2-4H8
yii|)])l y source 481-482

Wcatern Staton, farm conditions 270
Wheat, a( reat^M' in iniportanl countries, jy()7-J!H 1 528

l)ro(lu(ti<»n, value, pricw, export^'. United .StatcH, J849-J01 1 531
condition l.y uionllis. ISSS-liJlL' 534
crop of nil 1. retiKirks by Secretary 15, 19
drouL,di1-re:-islant varieties, adaj)tal)ilitv, etc., hIikIIj'h. . 09
frei-hl rates

*.

()5(M)52, 655
internal ional t rad«\ I fHXJ 1 !) 10 537-539
]irice on farm, HUO- II 537

\vh(»lesal(\ 1S<)S l!)I 1 530
production, farm valu(\ and distrihulion, 190!)- HM I, by StatcH 533

in corn Ixdt, yield per acre, etc 325
im])()rtant coiintries, 1907-1911 529-530

roots. ])eiu'(raliou into subsoil 255
rotat ion with corn 329, 330, 331, 332, 330
statistics, imports and ex])orts, 1907-1911, :nid exj.ort^, isr,| |91I 003,

672, 681-^)82

t illaire on dry land, notes 254
winter, ada])tation to dry farmino: .^ 301
yield in im])ortant countries, 1902-1911 530

])er acre and farm price by States 535
yields on Ilaperstown loam 230, 230

soils of North ( "entral States 225, 228, 229, 230
Whisky, statistics, imports and exports, 1907-1911 603, 073
White fly, studies and control work, enemies, parasites, etc 1 10-1 1

1

pine, planting, growth and uses in treeless region 260
spruce, planting, growth and uses in treeless region 260
willow, ])lanling, growth and uses in treeless region 259

Wild plants, use as potherbs 442—443
Williams, Milo B., article on "Possibilities and need of supplemental irrigation

in the humid region " 309-320
Willow, white, planting, growth and uses in treeless region 259
Wilson, James, report as Secretary of Agriculture, 1911 9-150
Wilting coefficient of plants, definition of meaning 352
Wind currents, importance in relation to aviation 350

direction and velocity in upper atmosphere 39
highest velocity in United States 34

1

power, vahie in irrigation 349
velocity, relation to elevation above ground 33S-343

Windmills, successful use, localities favorable 348-349
Winds, hot, in dry farming region 249

injuries in Plains Region 347
lake, effect on water level in wells

^^^^

489
United States, and their economic uses, article by P. ('. Day 337-350
velocitv and direction, records collection 337

Wine lees, imports 1907-1911, and 1861-1911 658,683
Wines statistics, imports and exports, 1907-191 1 664, 074
Wireworm, cotton, insect enemy of crops in South 203, 204
Wireworms, injury to tobacco, cotton, and corn, influence of crop rotation. . 205,207

tobacco, control measures, studies, etc 113

Wisconsin, cranberry growing and production, annual and per acre 211,212
marshes, fro'it and temperature conditions 213-219

Experiment Station, work, nf)to 132

irrigation data from records at Oshkosh 314
possibilities and examples 313-314

Ma<lison ]M)r(\«t Products Laboratory, work 102
Oshkosh, drought data 319
well records, notes and tables 483-488

Wood, distillation ])roducts, uses 81
imports and exports, 1907-1911, and 1851-1911 60 1-()62, 671,689-691

l)ulp, int ernal ional t rade, 1 900-1 91 017-018
statistics, imports and cxj)orts, 1907-1911, and imports, 1802-191 1 . 002,

071,090-691
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Woodbury T 1)., article on "The buHinesH aripeot of National Forest tinib<T

siiles" 303-370

Wootllaiul, percentage in farms, by Stales 692

Woodpeckers, enemies of codling moth 238-240, 244, 245

injury to trees 116

species feeding on the codling moth - 10

value to farmers 116

Wool, exports and imports, 1896-1910 6 15

international trade, 1906-1910 645

]»rices at principal markets, 1898-191 1 642-644

production by States 641

statistics, imports and exports, 1907-1911, and imports, 1851-1911 657,

G68, 683-684

Worm, apple. A^fe-e C'od ling moth.
Worms, insect enemies of crops in South 203, 205, 207

intestinal, poultry, control by use of Epsom salts 183

presence in food products 305

Wyoming, Jackson Hole, preservation of elk 1 19-120

Yeast cultures, preparation and distribution 80

Yeasts, effect and appearance in decomposition of food })roducts 302-303

Zamelodia melanocephala, note --ll

Zapupe, adaptability to United States 200

liber, cultivation, preparation, etc 199

use as binder twine, occurrence, description, etc 199

Zone maps, publication, description, etc 119

o
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