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OBJECT OF INVESTIGATIONS. 

| This bulletin presents the results of a farm survey of 627 farms 
conducted in the three larger irrigated valleys in southern Arizona. 
‘The general object of the investigations was to determine those factors 
of business management and farm practice which influence financial 
‘returns and lead to success or failure, in order that recommendations 
“might be made that would lead to general financial improvement 
among all farmers in the districts studied. The valleys are located as 
‘follows (see fig. 1): Salt River Valley, in the southeastern part of 
“Maricopa County; Gila Valley in Graham County northeast of the 

in the southwest corner of the State. 
ia 

i SUMMARY OF RESULTS. 

The facts brought out by this study indicate that the selection of 
farm enterprises is of great importance and should be carefully 
' Studied both by new and old settlers. Over 25 per cent of the farms 
‘In the three valleys failed to pay current interest rates on invest- 
‘Ment, owing largely to a farm organization based primarily on rela- 
tively unprofitable enterprises. 
__ Dairying was found to be the most stable as well as the most popu- 

lar enterprise in the three valleys, contributing 67.7 per cent of the 
32657°—18—Bull. 654 —1 

Pinolenos Range of mountains; and Yuma Valley, in Yuma County, 

a a a 
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total receipts on 178 farms out of a total of 627, and contribut 9 
24.9 per cent of the total receipts of all the ane studied. It is 

SORES S wages rising with the percentage a receipts from ae | 
Dairying can be made more profitable by improving the system of — 
pasturing and keeping up the thrift of the alfalfa fields; also by im- | ) 

proving the dairy herds. 
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Fic. 1.—Map of Arizona, showing location of regions studied (shaded areas). 

Growing alfalfa for hay ranked next in popularity to dairying, § 
when judged by the number of farmers. engaged in it, but it was, 
not so profitable except with maximum yields, which must approach | 
7 tons per acre, and at prices approaching $10 per ton. Both farm_ 
income and former’ Ss wages decrease as the percentage of receipts. | 
from hay increases. 

The production of alfalfa seed for the market is highly profitable | 
in Yuma Valley, but the enterprise has not been developed in the| 
other two valley S. 
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The sale of pasture is an important side line to hay farming, but 
when made a major enterprise is not as profitable as hay farming. 

Fattening beef cattle for the market is a popular and profitable 
enterprise on the larger farms. 

The enterprises that do not depend upon alfalfa for their exist- 
ence are cotton farming, grain farming, fruit farming, poultry farm- 
ing, and trucking and gardening. 

Cotton farming is a new enterprise, based on an acclimatized variety 
of Egyptian cotton which promises to be a profitable rotation crop 
with alfalfa. 

Grain farming is relatively profitable only on the cheaper lands. 
Poultry raising is a profitable enterprise, especially on the small 
farms, and is an important side line on farms of all sizes. 

Fruit farming is relatively profitable on the small farms, though 
fruit lands are so highly valued that they often fail to pay current 
interest rates on their valuation. They furnish a relatively high 
standard of livg and a relatively low standard of wages to the 
farmer. | 

Trucking and gardening are unpopular, and are believed by most 
of the farmers in the districts to be unprofitable. Cantaloupes are 
highly speculative, sometimes returning high profits and sometimes 

failing to pay freight bills on shipments. 
Diversified farming when based on dairying or poultry is relatively 

‘more profitable than hay farming, but not as profitable as dairying. 
‘Tt has made its best development on farms of medium size where 
dairying and poultry are strongly emphasized among the diversified 
enterprises. 

Some adaptation of type to size of farm is necessary ; poultry raising, 
dairying, and fruit farming being required on small farms, dairying 
being adapted to the farms of medium size, and the beef-cattle enter- 
prise giving the best returns on the larger farms. 
_ The amount of capital required varies with the size of the farm 
and the enterprises to be selected. The farm income and labor 
‘income rise almost directly with increase in capital invested. 
_ Farmers with little means find it more profitable to rent than to 
buy land, and the*renter makes relatively much more for his labor, 
which is his chief asset, than the owner farmer. This is due to a low- 

Tenting value of land compared with its commercial value, landlords 
‘making an average of 4.87 per cent net on the valuation of their 
lands. 

Here, as in most other farming regions, the size of the farm has a 
direct bearing upon the standard of living afforded the operator, and 
also upon the wages he receives for his labor. There is a constant 
and steady rise in both labor income and farm income as the average 
Size of the farms rises from 11 acres in the smallest-size group to 530 
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acres in the largest-size group, and there is no indication that. still 
larger farms would not continue to pay still larger labor incomes. _ 

Here, as elsewhere, the minimum farm unit should be large enough! 
to afford the farm innilly at least a comfortable living, with some! 
margin for savings. Whether it should be large enough to pay “rea- 
sonable wages”’ for the farmer’s labor is a matter to be decided by the, 
individual concerned. The personal ability of the operator and the! 
means at his command are factors that must be considered. 

Small farms are more intensively farmed than large ones, but the} 
large farms give better returns for a given amount of labor. One} 
man manages eight times as many acres, five times as many live stock, | 
and three times as much capital on the very large farms as on the} 
very small farms; and this more than compensates for the greater re-} 

turns per acre on the small farms. However, increasing receipts per; 
acre pays on large farms, the farm income and labor income both} 
rising as receipts per acre increase, even though the average area) 
farmed decreases. 

Of a total of 627 farmers, 466 managed their farms so as to make) 
them pay an average of 13 per cent on the investment in addition to 
the farm contribution to the family living, while 161 farmers were able} 
to make their farms pay but 5.9 per cent on the investment, the labor; 
of the farmer himself not being included in expenses in either case.) 
This difference was due almost entirely to differences in gross receipts 
obtained by the two groups of farmers. | 

It was found that gross receipts are infin by the type of farm- 
ing, the amount of working capital per acre, the number of acres 
farmed per man, the productivity of the land, and the quality of the 
live stock. All of these factors are largely within the control of the 
Arizona farmer. 

GENERAL DESCRIPTION OF LOCALITIES. 

SALT RIVER VALLEY. 

Salt River Valley is the largest of the three valleys studied. It ex- 
tends from the junction of the Verde River with Salt River to the 
junction of the Salt with the Gila River, a distance of about 50 miles. 
Its average width is approximately 20 miles. It contains somewhat 
over 200,000 acres of irrigated lands, about three-fifths of which are 
on the north side of the river. 

The soils, being of alluvial origin, are deep, and vary in texture 
from light sands to heavy clays, or ‘‘adobe.’”’ They are fully de-§ 
scribed and mapped in a bulletin! issued by the Bureau of Soils of 

the United States Department of Agriculture. | | 
The climate may be classified as subtropical. There is a long, hot 

summer and a short, mild winter. The heat in summer is greatly 

1 A Soil Survey in Salt River Valley, Ariz. 
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mitigated by a very dry atmosphere, and sunstroke is unknown. The 

nights are always cool, a range of 50° between day and night tem- 
Iperatures being not uncommon during the summer months. The 
following table shows the highest, lowest, and mean temperatures 
for each of the months during 21 years at Phoenix, which is approxi- 
Ea, the center of the irrigated section: 

1 

Taste I.— Temperature data at Phoenix, Ariz. for 21 years, 1896 to 1916, inclusive.4@ 

Jan. | Feb. | Mar.:| Apr. | May | June | July | Aug. |} Sep. | Oct. | Nov.| Dec. 

21 CBS SS SO Se ST eS eC aC ay | °p, 
Mees) 2 =. ..--.----- ae ee rsel Beer Oo poets 102) 114 6.116 | 107 |) 1137 112) 100) s62 1) se80 
ee 16) 24) 31] 37) 39] 49] 63) 62) 49] 41) 28| 22 

240 A en ee 50.0 | 54.4 | 60.5 | 66.6 | 74. 8 84.8 | 90.4 | 89.0 | 81.4 | 70.2 51.9 

aU.S.D. AL W eather bet a Summary of Climatological Data for the Runiteas States oe sections, Sec- 

‘tion Ili, and later annual reports. 

The rainfall averages about 7.27 inches per year. Most of the 
precipitation occurs during two short rainy seasons, one in July and 
August and the other during the winter months. The summer rains 
are Semaraly local in origin and character, while the winter rains are 
oi a more general nature. The rains are seldom copious enough to 
take the place of irrigation, and crop production depends entirely 
upon irrigation for its water supply. 

_ There is abundant evidence that this valley was once irrigated by 
ancient peoples, probably the ancestors of the semicivilized tribes of 
|Indians now living in or near the valley. Old canals aggregating 
150 miles in length have been located and it is aeuioumitall that at 
Teast. 140 ,000 acres were under cultivation at that time. Much of 
the priabe and other heavy surface soils now found at different places 
in the valley probably were deposited from muddy water used for 
irrigation. 

_ The modern development of the valley began in 1867 with the 
construction of the Swillmg Canal. Between this date and 1892 a 
dozen or more canals were constructed which were about equally 
distributed between the north and the south sides of the river. 
With but few exceptions the dams and headgates for these canals 
were of a temporary nature and were washed out with every flood. 
The dam for the Arizona Canal (see fig. 2), the largest one in the 
valley, was the only one which had any semblance of permanency, 
and it was partly washed out in 1891 and completely destroyed by 
the floods of 1905. These conditions resulted in chronic water 
famine. When the river was full of water there were no dams to 
divert it to the land, and when there were dams in the river there 

“was not enough water to irrigate all the lands under the canals. 
“Water rights for 151,360 acres of land were adjudicated in 1889, 

q 
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but the census of 1890 reported only 327 irrigators in the valley and 

only 35,212 acres under cultivation. ; 

The development of agriculture under such conditions was fitful 
and uncertain. The raising of hay, grain, and live stock became the} 
leading enterprises. Several corp ere Gee were organized for the 
development of the fruit industry on a large scale but all resulted | 
in failure, and only a few of the remnants of such efforts now remain | 

in the valley. A few citrus, olive, and almond orchards survived the 
vicissitudes of the times, and these are now producing profitable |§ 
crops, although frosts in recent years have interfered miguel 
with the extension and success of the citrus industry. 

Fic. 2.—The Arizona Canal, Salt River Valley. 

An attempt to manage the water supply more. successfully was | 
made in 1898, when all the canals on the north side of the river | 
were organized under one corporation, known as the Arizona Water | 
Co. These canals were operated by this company until 1903, when | 
all the canals in the valley, except the Tempe Canal, and perhaps 
one or two small ditches, were brought under one control by the | 
organization of a corporation known as the Arizona Water User's 
Association, into whose membership were brought all the water users | 
supplied by these canals. This corporation then entered into con- 

tract with the United States Government for the development of 
water and its delivery to the lands controlled by the association. 
A reclamation project for the valley was authorized March 12, 

1903, and the construction of the Roosevelt Dam at the junction of | 



FARM ORGANIZATION IN SOUTHERN ARIZONA. 7 

“Tonto Creek with the Salt River was begun. Water rights were 

again adjudicated and the lands of the valley were divided into three 
iclasses based on priority of water right. Lands in class A have 
prior rights to a certain amount of water known as the “normal 
' flow” of the river, and in addition have an equal right in water that 

“may be stored in the reservoir. Class B lands have prior rights to 
a certain amount of flood water, in other words, a certain amount 

of the flow of the river which is above the normal flow, and in addi- 
tion have equal rights in stored water. Class C lands have any flood 
waters not appropriated to class B lands, and in addition equal 
rights with all lands in stored water. These rights may be stated 
more briefly by saying that all lands have equal rights in water 
stored in the reservoir, but in addition Class A lands are entitled 

to all the normal flow of the river, and when the river flow is at a 

flood stage the flood water goes to lands in classes B and C. In 
addition to these general differences in water rights, there are differ- 
ences in priority of right among the lands in each of the three different 
classes. When there is a good normal flow in the river, lands in 
class A may be abundantly supplied from that source and may save 
their stored water until the end of the season, or until the normal 

flow drops so low that they are compelled to draw upon it, while 
lands in classes B and C may be compelled to rely upon stored water 
during the whole season. Any stored water remaining unused at the 
end of the season reverts to the general fund, and is reapportioned 
equally among all water users at the beginning of the next year. 

The Roosevelt Dam was completed in 1912 and stored water 
delivered for the first time during that year. The reservoir was not 
over half full at this time, and during the season of 1914 the supply 
of water had run so low that several thousand acres of land in classes 
A and B did not receive sufficient water to meet the requirements of 
the crops upon them. Considerable loss to the owners resulted. In 
April, 1915, the reservoir was filled for the first time, and water ran 

over the spillway. It overflowed again early in 1916. Careful esti- 
mates based upon a long series of annual measurements of the river 
flow indicate that with the reservoir full of water the chances are 
that a shortage will not occur more than once in 21 years.' 

Fhe capacity of this reservoir is 1,367,600 acre-feet of water and 
187,000 acres of land will share in its stored supply. In addition 
to these lands there are approximately 20,000 acres under the Tempe 
Canal which have rights in the normal flow of the river, but no rights 
in the stored water of the reservoir. They are not required to 
share in the cost of the reclamation project. 

The cost of the project is assessed against the land and constitutes 
~a lien upon it. The owners of the land will have 20 years from the 

1 Office of Experiment Stations, U.S. D. A. Bull. 235, p. 44. 

32697°—18—Bull, 654-2 
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date of the completion of the project in which to pay for its construe- 
tion, payment to be made in annual installments without interest. 
Land in the valley is sold subject to this lien, and present prices de ] 

not include the project charges. If a purchaser buys land at, say, / 
$125 per acre, he will eventually have to pay the project charges in Bi 

addition to this amount. The land is all in private ownership and 

can be secured only by purchase. . Practically all the lands entitled | 

to water are now under cultivation.! . 

The water charges are fixed at the beginning of each year by cna 

Reclamation Service, and are designed to cover the cost of main- 

tenance. When these studies were made a minimum charge of $1_ 
per acre was required of all water users, and this entitled each one 7. 

2 acre-feet of water. About the same rate was charged for water in | 
excess of 2 acre-feet up to 4 acre-feet. Beyond 4 acre-feet there was — 

a graduated increase in the charge per acre-foot. Very few of the 
farms studied in these investigations used as much as 4 acre-feet. Hl 

The growing season extends throughout the year, and a large variety 7 

of crops may be produced, but profitable markets for only a few of | 
these have been developed. The following table, prepared by Di- | 
rector R. H. Forbes of the fnzone econo Station, shows the 
seasonal distribution of crops.? 

Tas_Le Il.—Fruits, veyetables, grain, and forage grown in Southern Arizona. 

| 
Monthof | maturity. | Fruits. Vegetables. Grain and forage. 

January -.--.- Oranges, pomelos-.--------- | Lettuce, spinach, radishes, | Alfalfa and barley pasture. 
| _ cauliflower. : 

February... -.- WOrangese sts) 22.266 seseen. Lettuce, beets tore Do. 
age. a 

March! = 02.22. HESTTAwW DELMES)522-- 225502 oe Asparagus, carrots, green | Alfalfa hay and green barley. 
| onions. EM 

Aprile ee Strawberriesand mulberries-| Peas, cabbage, lettuce, Do. : 
onions. ta 

Mayes oss t oes Strawberries, plums, black- | Greencorn, potatoes,squash,| Wheat, barley. oats, alfalfa 
berries, peaches, apricots. string beans. hay 

PUNOLS-6 5 35-1: Strawberries, plums, black- | Squashes,cucumbers, onions Alfalfa hay, corn. 
berries, figs, apricots, to- 
matoes, melons, peaches. 

July eee oe es Apples, pears, grapes, | Sugar beets, cucumbers...... Cowpeas and alfalfa hay. 
peaches. . 

AOPUStEe ete Grapes, figs, pears, almonds. | Chilies, egg plant, beans-.-.-.-- Alfalfa, Egyptian corn, sor- 
peaches. ghum, cowpeas. 

September..... Dates, melons, pears, grapes, | Chilies, egg plant, potatoes, Alfalfa hay, sorghum, Egyp- 
pomegrantes, peaches. 

Dates, quinces, pears, olives. 
grapes. 

Dates, olives, pears, grapes, 
oranges, strawberries. 

.| Dates, olives, pears, oranges. 

October-. 222 

November... ..- 

December -. - 

beans. 
Cucumbers, squashes, string 

beans. 
Celery, lettuce, beans, 

squashes, potatoes. 
Celery, lettuce, beets, and 

radishes. 

The crops that are grown commercially in this valley, and their rela- 
are shown in the following table, taken from the tive Papper 2 

| The most of thestatistical data for this brief history of the development ofirrigation in Salt River Valley 

were obtained from unpublished reports furnished to the writer by officials of the United StatesReclamation 

Service. 

2K. H. Forbes, Bul.. 235, Office of Experiment Stations, p. 19. 

tian corn, cowpeas. 
Indian corn, sorghum, alfalfa. 

Indian corn, sorghum, alfalfa 
hay. 

Alfalfa hay and pasture. 
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' Reclamation Record (vol. 8, No. 2, p. 58), United States Reclamation 
Service: 

TABLE III.—Crop report, Salt River project, Arizona, year ending Nov. 80, 1916. 

z Yields. Values. 

f Area Unit of —— — Crop. ‘Fern sa fe 
(acres). yield. Total Average | Per unit Total 

aps per acre. | of yield. se 

GC ae UE ne SIRGLONonwess se - 326, 464 4 $12. 00 $3,917, 568 
~TLEIINEES SCC1G LS 2 ES eee ae 2,739 | Bushel.... 10, 956 ON ata PTD) 78, 883 
SITU GG ie eee eet, 1352900 eee Oeaeer 332,375 20 | 1.05 348, 994 
SORT Smt sie ereis alae fe cicts Bika SERS bine coer 70) |S 2ClOS ee 14, 200 20 3. 60 51, 120 
SPAMUOUpOscasscaees nat ee Ls. 1,584 | Pound | 7,920,000 5, 000 . 03 237, 600 
Corn, (DROOMUAR eee yee tk Hy |e WDOral oe sete hao 4 125. 00 3, 438 
ee AOUMOINe 222 2 Je Fs AO AO ME a6 a} ee 16, 640 SP, 5. 00 83, 200 
Mane IMGISt ees tee 984 | Bushel...-| 34, 440 35 | 1. 00 34, 440 
nm, SOUP DUM S22 ets ss Donon le Montes... | 35, 736 1} 30. 50 1,089, 948 
Cotton, long staple............2... Deals ound ==. | 1,916, 950 350 .35 670, 932 
mouson. Short staples. 2.2.2 2.2... BND ns lease 194, 600 350 5 Aly 33, 082 
MGS CUUGUS Mey ee ete 29 Ree dome seer 2,518, 000 2,000 . 05 125, 900 
ruts, deciduous. -..°:...2..-.--. IPERS | ee SCs Sac oe 4,992. 000 4, 000 . 025 124, 800 
PnUESSTMallot, ees ee eee AOE eed ome. 980, 000 2,000 06 58, 800 
1 TET Ete ae a ee CSRS cache cll Sen Dl sa ay er el ie Rees Se in Ke Vhs Ree ha 62, 300 
ERY OLOE Gmaee Ge eine 2 CrOGI Ronee ss- 2. 12, 122 2 12. 00 145, 464 
CRUS SE Se oa ae a 1,425 | Bushel 57, 000 40 . 50 28, 500 
DINOS cone poe ae alg eee 427 | Pound 512, 400 1, 200 . 05 25, 620 
| SSIS -t ESR a GSH ANS TSS ee ar A ae age eyed Rego EAN Foca Se mh Co 950, 796 
Potatoes, common... . 22.22. 2... 351 | Bushel 21, 060 60 1. 50 31, 590 
onatoes, Sweets.) o55 15.20 103 ee eCOsas ace 7, 650 75 1. 50 11,475 
MUALELIMCIONS see te pee ee vA || WNC a v5 55s 3, 144 12 10. 00 31, 440 
UU Oceana ate Mem A 8! 10,081 | Bushel 202, 025 25 1.15 289, 829 

TONG! 3s OE eRe NT ee HD: BNR Ses ee ren fe a eC FIN Bam ei ad CEN te 
Less duplicated areas........... cl SOC CSE ae Se aise | Meret aa een ee a HEL a eh 

Total cropped acreage............. 1 FRG SaAt). || eel AC an a a Sa GRE Re kien et rnin wey 2h Pe 
ANON os Se Sed SMES SL SS aE Sor eee nea 8, 435, 719 

A large sugar-beet factory is located at Glendale, but the yields of 
beets were so unsatisfactory that after a trial of two years the farmers 
refused to grow them. The owners of the factory control several 
thousand acres of land in the valley, and are now planting sugar cane 
in the hope that this crop may be grown more profitably than sugar 
beets. It is too early to predict the result of this experiment. 

Milk, butter, eggs, poultry, dairy products, live stock, beef cattle, and 
hogs are the chief products of animal industry in the valley. The 
abundance and high yields of forage, owing chiefly to the thriving 
fields of alfalfa (see fig. 3), make the valley peculiarly adapted to 

animal industry. 
Markets are poorly developed and largely local in character. 

Freight and express rates are bigh, making it costly to ship products 
to any great distance. Cantaloupes and oranges are shipped to 
eastern markets. Beef cattle are shipped to the Pacific coast, finding 
their principal market in Los Angeles. Occasionally they are shipped 
to Kansas City. Local creameries buy milk and cream and sell butter 
and condensed milk on the local markets and in Arizona and New 

Mexico mining towns. Hay is sold to local feeders and also shipped 
to El Paso, Tucson, Bisbee, Douglas, Globe, Prescott, and other 
mining towns in Arizona and northern Mexico. It seldom goes 
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farther east than El pee or farther than Los Angeles in the ot r 
direction.” Other produces are sold locally and in neighboring town 
High express and freight rates on fruits and vegetables make it dif- 
ficult for Arizona growers to compete with California in the sale of | 
these products, even in towns within 100 miles of the farms ups 7 
which they are grown. Cotton, on the other hand, is shipped te 
eastern markets ander extremely favorable freight rates, granted ue 
the railroads for the purpose of assisting in the fends es: of this | 
enterprise. a | 

At the present time there is a strong sentiment among the farmers 
for cooperation, including cooperative marketing, and efforts in this 
direction may succeed in developing other enterprises that will promi 

Fic. 3.—A thrifty alfalfa fieldin Salt River Valley. 

profitable, or in strengthening some of the weaker enterprises now — 
carried on; but until such development takes place enterprises will be § 
noaiie Gost limited to the animal industries mentioned above and 

to the crops listed in Table III, in about the relative importance — 
shown there, except that with a stable price of 20 cents or more a 
pound for lint the Egyptian cotton enterprises will undoubtedly gain 
rapidly in relative importance. This will be more fully discussed 
when a detailed consideration of farm enterprises is taken up. | 

The valley is supplied with transportation by a branch of the Santa — 
Fe Railroad which connects with the main line at Ash Fork, and by | 
a branch of the Southern Pacific which connects with the main line’ 
at Maricopa. The country northwest of Phoenix is served by the 
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Manta Fe, and the country west, east, and southeast of Phoenix 
by the Southern Pacific. Both systems center in Phoenix. 

YUMA VALLEY. 

Yuma Valley constitutes that portion of the valley of the Colorado 
River lying between the town of Yuma and the Mexican border. 
It is bounded on the north and west by the river, and on the east 

by mesa lands. It contains approximately 55,000 acres. Its soils 

are all sands, sandy loams, and loams deposited in recent geologic 

times by the Colorado River. They are described and mapped 
/ in the bulletin isued in 1902 by the Bureau of Soils of the United 
States Department of Agriculture entitled ‘‘A Soil Survey of the 
Yuma Area, Arizona.” The valley is under one of the projects of 
the United States Reclamation Service, which is designed to irrigate 

130,000 acres of lands in California and Arizona, 40,000 acres of 

which lie on the mesa at an elevation of about 60 fect above the val- 
ley, and to which water will be raised by pumping. The mesa lands 
are adapted to the raising of grapes and citrus fruits, but have not 
as yet been opened for settlement. The valley lands have all. been 
filed upon and farms can be obtained only by purchase. When the 
urigation project is completed it will furnish abundance of water 
to a lands under it. 

As stated in the Fourteenth Annual Report of the United States 
_ Reclamation Service, the cost of the project to June 13, 1915, was 

$7,936,000 and at that time 57 per cent of it was completed. Of 

this cost, $2,035,310 was for a flood protection system. The pro- 
portion of the cost of the project to be assessed against the land has 
not yet been determined, but whatever the assessment it will con- 
stitute a lien upon the land. As in Salt River Valley, lands in Yuma 
Valley are sold subject to the lien for the cost of the irrigation project, 
and this cost is not covered by the purchase price of the land. 

The climate of this valley is very similar to that of Salt River 
Valley, the summers being slightly longer and warmer, and the rain- 
fall about half as great.’ The growing season for alfalfa and cotton is 
somewhat longer, assuring slightly greater total annual yields. The 
soul and climate seem to be particularly well adapted to the pro- 

- duction of alfalfa seed, and this is the most profitable crop grown. 
In other respects crops are quite similar to those grown in Salt 
River Valley and need no special discussion here. Their relative | 
importance is shown in the table following taken from the Reclama- 
tion Record (Vol. 8, No. 3, p. 106), United States Reclamation 
Service. 

Animal industry is not as far advanced in Yuma Valley as it is 
in Salt River Valley. A creamery has been built recently at Yuma, 
and the owner by lending money for the purchase of cows is inducing 

\ “Site |, 
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farmers to go into the dairy business; the industry is now expanding 

and with the continuation of present economic conditions promises” 

to become one of the leading enterprises of the valley. The fattening | 

of beef cattle is a leading enterprise with the larger farmers, while | 

the production of oe and pork is carried on to a greater or less 
extent on the smaller farms. 

TaBLE I1VY.—Crop report, Yuma project, Arizona-California, year cf 1916. 

Yields: Values. 

Gop Area Unit of a 
(acres). yield. ee Average | Per unit Tota 

"| per acre. | of yield. ae 

A ied eee a 

Wifalia hayes Sees es een esa 10, 880 | Ton......- 28, 029 3. 58 $9.52 | $266, 898 
Talia Seeds eeiwaree ce eee eee 8,100 | Bushel 43, 930 5. 42 7.48 328, 7250 
ATICY. oe ses ee ne eee 15195 Jes do=— 28, 086 23. 50 69 19, 433 
7 SC OCR ime til Ma eae ee ae rags | ae, does? 2, 428 10.37 4.20 10,215 
Ate TAMICORE 02) cen ae een el Bere doe 1,875 34.00 72 1,345) 
Goriscrmhami eo es ee 4 897i ee 2 dors2: 195, 799 39.97 . 64 124, 915% | 
Cane and cane fodder...........------- 1, 832) | Donees ssa" 5, 902 3. 22 3. 27 19,289 | 
CON SONS es eas ae eae aoa 4,670 | Pound 2,289,430 | 490 -174| 397,420 | 
@ottonseed a2= 2-2 aac. eee eee ASG TONES do: ase 4, 582, 610 981 -015 70,277 | 
Fruit 23-5 = 65 535 35 3655565 GS eS es 89 SSA So Nees esi pe, titties en eat Ei 4,440 yl 

TLC Rese ee A RE oes Be SoOi se coe ee aoe cae jc 2.5 Sees eee 25,038 
Hay, except alfalfa...........--- peek 901 ;| Don-2eS 1,075 | 1.20 9. 66 10, 383. 
RAS ECL aero Seo eee eee ae 1, 282 |) 22202 b a Aa eee ee 82, 643 
Wheat 22 eo oe ee PORN EEA ae eer 456 | Bushel 7, 220 15. 84 1.39 10,032 
Estimated additionalrevenue derived 
from pasturing alfalfa and stalk 
lands and feeding alfalfa straw after ; 
BRTASHIUP SE Ss noo comsma os aetee Se acres seve eet See [eee ete eee 64,350 

Less aati ALCAS 2 ssa se wes bees 7; SIGUE are ee ‘ebesived se sca! Sol ee ee ee 
——— 

Total cropped acreage......_.... 28, 283 Grand total- <2) Ce eee 1, 435, 403 

Markets and market facilities are quite similar to those in Salt 
River Valley. Connections with the East and with the Pacific coast — 
are afforded by the Southern Pacific Railroad, which passes through 
Yuma. Recently a railroad traversing the entire length of the valley 
has been constructed on the Colorado River levee. The road con- 
nects with the Southern Pacific at Yuma and furnishes local trans- — 
portation from the valley to the main railway line. _ 

Agricultural development! in Yuma Valley began in 1886, when | 
Capt. Ingalls and Mr. John Gandolfo established a pumping plant — 
near a lagoon in the lower part of the valley. They were followed 
by a few other pioneers, and in 1890 there were 6 irrigators in the ~ 
valley, with a total of 555 acres under cultivation. In 1891 the 
Yuma Pumping Irrigation Co. was formed and established a pump- 
ing plant near the town of Yuma, which drew water for irrigation 
from the Colorado River. The same year the Yuma Fruit Co. was 
organized and began developments on 329 acres, 44 miles south of — 

Yuma, but the enterprise was finally abandoned. At this time afew — 
settlers began coming into the valley, but immediately experienced 

1 The facts for this brief history of the e2rly development of Yuma Valley were furnished by Miss C. 

Louise Boehringer, superintendent of the schools of Yuma County. 
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trouble with the heirs of an old Spanish land grant, who claimed 
title to the land. Their claims were purchased by the Yuma Pump- 
‘ing Irrigation Co., and its title to the lands was confirmed by the 
Court of Private Land Claims. This decision was reversed by the 

_ Supreme Court, and about 1895 the land was thrown open to settlers 
by special act of Congress. 

In 1907 three irrigating companies were supplying water to ap- 
proximately 6,000 acres of farm lands in the valley, by means of 
pumping plants. These pumping plants and their canal systems were 
purchased by the United States Reclamation Service in 1907 and 
1908. Irrigation by pumping was continued until 1912 when gravity 
water developed by the project at Laguna Dam was conducted to 
the valley through a large syphon under the Colorado River. The 

development of the lands has progressed rather slowly since that 
_ date. In 1910 approximately 10,000 acres were irrigated, most of 

this land being in Yuma Valley, on the Arizona side. In 1915 
water was furnished by the project to a total of 27,000 acres, approxi- 
mately 22,000 acres of which are in Yuma Valley, on the Arizona 
side of the river. 

While the general topography of the valley is level, the immediate 
surface is rough, due to old river washes and lagoons, and to more 
recent sand dunes. This makes preparation for irrigation difficult 
and expensive. The average cost of clearing land and leveling it 
for irrigation approximates $40 per acre. Lack of sufficient capital 
to do this work properly has retarded the development of the valley 
and it has been further retarded by the high prices at which unde- 
veloped lands are held for sale by their present owners. 

GILA VALLEY. 

This valley lies near the center of Graham County and extends 
from San Jose, a few miles above Solomonville, the county seat, 

to San Carlos. It contains about 24,000 acres of irrigated lands, the 
greater portion lying on the south side of the Gila River, which 
furnishes the water for irrigation. There is no Government irriga- 
tion project here and no storage water is available. The river is 
subject to periodic floods occurring during the rainy seasons, and since 
the diversion dams are of a temporary nature (see fig. 4) they have 
to be renewed or repaired after each flood. There is usually an 
ample supply of water, however, for the lands under cultivation, 
though temporary shortage sometimes occurs in June, when the river 
‘is at its lowest stage. The soils are of alluvial origin and vary in 
texture from light sands to heavy clays. They are described and 
mapped in a bulletin’ issued in 1903 by the Bureau of Soils of the 
United States Department of Agriculture. There is evidence that 

1A Soil Survey of the Solomonville Area, Arizona. 
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this valley also was irrigated by prehistoric peoples, remains of ther — 
canals still being visible. 4 

The climate is somewhat cooler than in Salt River Valley, the | 
elevation being about 1,500 feet greater, and the seasons are shorter. fi 
Neither Tae. citrus ons nor as can be grown here, and the | 
season is rather short for Posie cotton. Only the Pee vege- ' 
tables, such as cabbages and radishes, can be grown during the winter” | 
season, and these are often injured by frosts, temperatures as low as_ 
8° F. having been recorded. Alfalfa poe much less winter 
pasturage than in Salt River Valley, its growth being distinctly 
epee during the winter months. On the other hand, the growth 
is not seriously checked during the midsummer season, as it is in Salt 

Fic. 4—Temporary dam and headgate of irrigating canal, Gila River. 

River Valley and Yuma Valley, and the total poe of hay are prac- 
tically the same in the three valleys. . 

The annual rainfall is approximately 10 inches, coming in two short 
rainy seasons, one in winter and the other in Saiecrecaney The rains 
are not considered beneficial to agriculture, and those coming in — 
midsummer are distinctly injurious, frequently doing great damage 
to crops being harvested. Crop production depends wholly upon 
irrigation for its water supply. 

High mountains surrounding the lee modify the summer heat, 
making the climate agreeable and healthful. 

The leading money crops are alfalfa hay, wheat, and barley. More 
corn and oats and less grain sorghums are grown here than in Salt River 
Valley. Deciduous fruits when properly cared for do well, especially 
apples, peaches, apricots, and plums. The codling moth, root rot, and 
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a 
woolly aphis have interfered with the development of apple orchards, 

| - while lack of dependable markets has prevented any great deve lop- 
_ ment of the stone fruits. On the whole, considerably less fruit is 
_ produced in the valley now than formerly. 
_ Until veryrecently the excellent market for alfalfa hay has prevented 
_ any great development of dairying and beef production. One cream- 
ery is operated at Safford, but it is not sufficiently well patronized to 
enable it to operate at its full capacity. A few men feed steers for 
‘the market, and a few hogs are raised, but the production and sale 
of alfalfa hay is by far the most important enterprise carried on. 

_ Poultry is an important side line to other enterprises here, as in both 
the other valleys described. 

Transportation is furnished by the Gila Valley, Globe & North- 
western Railroad, which leaves the main line of the Southern Pacific 

at Bowie and extends to Globe, traversing the entire length of the 
valley. 

METHOD OF INVESTIGATION. 

The farmers were visited personally by the investigator, and a 
complete record of a year’s business obtained. To take into account 
the effect of economic or climatic differences in seasons the investiga- 
tion was extended over a period of three years, beginning with the 
year 1913. Complete records were obtained of the business trans- 
acted on 162 farms during the year 1913, and similar records were 
obtained on 378 farms for 1914 and on 185 farms for 1915, making a 
total of 725 farms studied during the three years. Ninety-eight of 
these records were either inaccurate or the farms were not considered 

_ typical of the districts studied and were eliminated from the general 
tabulations presented i in this bulletin. 

The area studied in Salt River Valley extends in a belt 40 miles 
_ long from Peoria in the northwest part of the valley to Gilbert in the 
- southwest. At Peoria the belt has a width of 14 miles. It narrows 

to a width of 2 miles at Tempe, and widens again to 11 miles at Mesa 
and Gilbert. With few exceptions, every farm in this belt was 
visited, and studies were made on all typical farms that had been in 
operation long enough to have established a definite system of farm- 
ing. The total area of the farms studied in this valley is 59,676 acres, 
or nearly one-third of the total area cultivated. 

In Yuma Valley, studies were made on the farms in the upper end 
of the valley near Yuma and those in the lower end of the valley sur- 
rounding Somerton. In addition to these, all farms within 2 miles of 
the road connecting these two localities were visited. In this way 
farms on practically all the soil types of the valley were studied, the 

_ majority of them being on the two more common types, the Imperial 
loam and the Imperial sandy loam. The total area of the farms 
studied in this valley is 6,486 acres, or a little more than one-fourth 
of the area under cultivation in 1915. 

32657°—18—Bull, 654——3 

\ “ie 
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In the Gila Valley, nearly all the farms between Fairview and the — 
San Simon wash were visited. These farms are in a narrow belt on — 

the south side of the Gila River, which varies in width from 1 to 4 | 
miles and extends up and down the river a distance of 20 miles. The — 

irrigated area in Gila Valley extends severa] miles farther, both up — 
and down the river, and there are farms on both sides of the river, but — 
it is believed that the belt in which these studies were made contains — 
farms representative of the whole district. The 105 records obtained |} 
in this valley represent a total of 8,301 acres, constituting not far from } 
one-third of the total area under cultivation. ; 

The farmers responded heartily to the questions asked, and are to 
be complimented upon the accuracy of the data furnished. Many of 
them kept books, which were placed i in the hands of the investigator, 
and from which nearly every item in the record was obtained in exact | 
figures. To the question, ‘‘Do you keep farm accounts?” asked of — 
647 farmers, 179 answered “ Yes,’”’ and 181 answered that they kept 
a partial system of accounts. It thus appears that 55.6 per cent of | 
the farmers in the irrigated valleys of southern aH keep some — 
form of farm accounts. | 

Supplementing the more complete systems of accounts, almost | 
every farmer interviewed had some form of pocket memoranda from ~ 
which he could give many of the items in exact figures. In this 
manner, and from the sets of books examined, the following items of 
the data herein presented were obtained in exact figures from prac- 
tically every farmer interviewed: Receipts from sales of hay, grain, 
and cotton; thrashing, ginning, and baling charges; taxes, water 
rent, sales and purchases of live stock, and the amount paid out for 
steady labor and for cotton picking. 

Besides the items wholly or partially estimated, 28.3 per cent of all | 
sales of dairy products above $100 were reported in exact figures either | 
from books or creamery statements. Among those who estimated this 
item 27 farmers were selected at random, and their estimates com- 
pared with the exact figures on the books of the creameries patronized ; 
the average of their estimates was exact to within 1.3 per cent. The 
increase in numbers of live stock was obtained in exact figures; but 
the value of live stock gains was estimated. These estimates were 
checked by comparison with prices obtained for similar live stock at 
cash sales, and the prices were in very close accord with the estimates — 
given by the farmers. The estimated value placed upon farm ma- | 
chinery was checked by comparisons with prices at several retail | 
machinery stores. . 
The conclusions that may be drawn from these investigations are 

therefore based upon data by far the greater portion of which is 
exact and in which, where estimates have been used, the element of 
error in each case has been reduced to a minimum. 
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_ STANDARDS USED IN THIS BULLETIN FOR MEASURING SUCCESS. 

The rate of interest earned on investment is important for our 
_ purpose only on farms of large capitalization, where it may be 
_assumed that the most of the operator’s time would be required in 
supervision to make his capital earn current interest rates, whether 
invested in a farm or loaned on farm mortgages. On the majority 
of farms, however, the farmer must be both a laborer and a capi- 

_talist, and the amount earned for his labor on the farm is frequently 
of much greater importance than the interest earned on the invest- 

ment. ‘The amount so earned by the operator’s labor is termed the 
“labor income’’! of the farm. It is the most important measure of 
success for the renter, the farmer heavily mortgaged, or the farmer 

with small capital. It is an important standard of measurement 
when the farm is viewed from what has been termed the ‘‘cold busi- 
ness standpoint,”’ especially if the farm could be sold readily and 
the money loaned at current interest rates. It then becomes a 

measure of the value of the investment. 
But many farmers do not look upon the farm as an investment. 

They regard it from the standpoint of a home and the means of 
independence in earning a living. For them the standard of living 
afforded by the farm is the most important consideration, and they 
are chiefly interested in the magnitude of the farm income, which 
determines this standard. 

It will perhaps be conceded that a minimum measure of success 
in farming would be reasonable wages for the operator’s labor, or 
a farm income sufficiently large to provide the farm family a com- 
fortable living. Both measures will be used in this bulletin, and a 
brief discussion of how they are obtained is in order at this point. 
What constitutes ‘“‘reasonable’’ wages for the farmer’s time may 

be determined by comparison with wages paid to farm laborers. 
The minimum wage for steady farm help, paid in the majority of 
cases to Mexican laborers, is $35 per month, with room and board. 
American laborers usually get more, the amount varying up to $75 
per month, with room and board, for the best dairy help. Foremen 
and managers get still higher wages, up to $1,500 per year with house 
and garden furnished and including the privilege of keeping poultry 

-and at least one cow. The value of the board given to farm help 

1 The labor income is found by subtracting interest on the total investment at current rates from the 

farmincome. It represents the earning power on that farm of the farmer’s labor and managerial ability, 

and may be sometimes referred to in this bulletin as the ‘‘farmer’s wages.’”’ In southern Arizona the cur- 

_ rent interest rate on farm mortgages is 8 per cent. The labor income has therefore been determined by 

subtracting 8 per cent on the total investment from the farm income. 

The farm income is the net receipts from the year’s business. It is found by subtracting the total 

expenses, except interest on borrowed money, from the total receipts; gains from increased value of live 

stock and other increase in inventory that may not have been converted into cash being included in 

receipts and depreciation being included in expenses. If the farmer is out of debt the farm income repre- 

sents all of his living and total savings except such items of food, fuel, and house rent as may be contributed 

tothe family living by the farm direct. If heisin debt he must pay interest on borrowed money out of tho 

farm income, 

———' 
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was obtained by asking each farmer to estimate the amount paid 
out per month for materials contributing to the board of such labor — 
and omitting the materials contributed by the farm direct. The @ 
estimates varied from $5 to $25 per month for each laborer, the @ 
average being $14. This amounts to $168 per year. Studies show 
that the farm contributes to the family living about $88 per adult @ 
unit per year in board and house rent, bringing the total value of @ 
these items furnished to the farm laborer up to $256. At $35 per | 
month. the money paid him would amount to $420, bringing the | 
total up to $676 per year, when money, board, and house rent are | 
all included. This may be considered the minimum wage for farm | 
help. The maximum wage, excluding foremen, amounts to $1,156, — 
computed in the same manner. Since these studies were made wages — 
have advanced considerably, but there has been a cones 
advance in prices of farm products. 1 

Opinions may vary as to what constitutes a comfortable living for | | 

a farm family, and this subject can be discussed only in a general | 
way. Living requirements in southern Arizona are comparatively 
high. . By studies made on the 725 farms visited during this investi- 
gation data have been secured that may be considered reasonably — 
peemete on certain items of living requirements, and these data are 
presented here. 

It has just been stated that data obtained upon the cost of boarding : 
hired labor showed an annual expenditure of $168 per adult unit — 
for food materials purchased. The average number of adult units! 
in the family on 476 farms of 80 acres or less upon which data were | 
taken for the purpose of computing living requirements was 3.5, 
excluding hired help. At the rate of $168 per unit this would require — 
the expenditure of $588 annually per family for the purchase of 
food materials. In addition to the purchased materials the family — 
would have the food materials contributed directly by the farm, 
consisting of orchard and garden products, milk, butter, eggs, andl a 
meat. All cereal foods are purchased, including flour. 4 

Computations based upon data secured on 476 farms gave an 
average of $67 as the value of the milk and butter, $113 as the value i] 
of the egos, $48 for all meats, and $32 for all orchard and garden |} 
products, making a total of $260 as the value of all food products 
contributed to the family living and the board of hired labor by the | 

average irrigated farm of 80 acres or less in southern Arizona. There 
were an average of 34 adult units in the family and $ an adult unit : 
of hired labor, making 4 adult units among aban this food was — 
divided. This is an average of $65 per adult unit and amounts to 
an average of $228 per farm family, which, when added to the $588 — 
in purchased food, brings the total food requirements up to $816. | 

‘In finding the adult equivalent of children the average of the equivalents in dietary requirements of 
children under 16 years of age worked out by Atwater and published in Farmer’s Bulletin 142, (p.35) was 
used. This average is 0.6 adult units per child. All children 16 years or older were counted as adults, | 
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These computations were made in the following manner: The total 
meat furnished by the farm was computed by reports from 102 
farms, in which the poultry, pork, and other meat products fur- 
-nished by the farm were itemized. The eggs and dairy products were 
computed from differences in sales of eggs per hen and in sales of 
milk products per cow between farms on which the hens and cows 
were kept for family purposes and those on which hens and cows 
were kept primarily for commercial purposes. The computations 
assumed that the family cows and the family hens were equal in 

- quality to the cows and hens in the commercial herds and flocks, 
an assumption believed to be not far from the fact in southern 
Arizona. The orchard and garden products were computed from 
data taken on the farms showing the percentage of farmers having 
gardens and bearing orchards, making use for this purpose of data 
collected by Mr. W. C. Funk? of this office showing the percentage 
of vegetables and of fruit in the total food requirements of farm 
families in 10 different States.’ 

oS OS 

1W.C. Funk, “What the farm contributes directly to the farmer’s living,’ Farmers’ Bulletin 635, pp. 

9, 12, and 13. 

2 The computations, partially in detail, are as follows: 

Dairy products.—Out of a total of 476 farms studied for this purpose 186 kept only family cows, the total 
number of cows on the 186 farms being 416, or 2.2 cows per farm. These cows supplied tho farm table with 

dairy products, and in addition a surplus of $20 per cow was sold. There were 211 farmers engaged in 
dairying as a commercial enterprise, who kept a total of 2,924 cows. Assuming that they also required an 
average of 2.2 cows per farm for family purposes, there would be a total of 464 family cows on these 211. 

farms, leaving 2,460 cows used strictly for commercial purposes. Assuming further that these family cows 

also produced a surplus of $20 per cow above table requirements, the total sales from the 464 family cows 

would amount to $9,280. This sum, subtracted from the total saleson the 211 farms, amounting to $159,338, 

leaves $150,058 as the value of the total dairy products from 2,460 cows, which is an average of $61 per cow. 

We have assumed the family cows to be as good as the commercial cows, so that $61 per cow also represents 
the total value of their products, from which a surplus of $20 per cow was sold, leaving $41 per cow as the 
value of the dairy products consumed on the farm. Since an average of 2.2 family cows per farm were 
found, the total value of the dairy products consumed on the farm is in round numbers $90 per farm. 
Young calves would consume at least $10 of this (the exact figures given by two dairymen keeping over 

100 cows each were $5.25 per calf), leaving $80 as the value of the dairy products consumed on the farmer’s 

table on each farm where cows were kept. There were 79 farmers out of the 476 who kept no cows, which 

brings the average down to $67 per farm for the 476 farms studied. 

_ Eggs.—The value of the eggs used on the farmer’s table was computed in the same manner as the dairy 

products. Of the 476 farms, 370 kept only family flocks of poultry, while 85 made poultry a commercial 

enterprise. The family flocks averaged 94 hens, from which a surplus of eggs valued at 73 cents per hen 

wasmarketed. The total product per hen of the commercial flocks was $2.03, leaving $1.30 perhen as the value 

of the eggs consumed on the farm, or a total of $122 perfarm. The value of the eggs required for hatching was 

$4 per farm, leaving $118 per farm as the value of the eggs consumed on the farmer’s table, on allfarms keeping 
hens. Of the 476 farmers, 21 kept no hens, reducing the average to $113 per farm for the 476 farms studied. 
Mcats—The meat contributed to the farmer’s table by the farm consists almost entirely of poultry and 

- pork. Of 476 farms studied, 455 kept poultry, and of these 95 reported the value of the poultry consumed 

on the farm. Computations based on these reports give an average of $25 per farm as the value of the 
poultry contributed to the farm table on the 476 farms. Of these farms 268 kept hogs, and 59 of these re- 

ported the value of the pork contributed by the farm to the farm table, the average being $20. The average 

value of all other meat contributed to the farm table by the farm is $3 per farm, based on 102 reports. 
This makes a total of $48 worth of meat contributed to the farm table by the farm, which is the exact 

average of the 102 farms reporting. 
Garden and orchard products.—Out of 532 farms reporting, only 121 had gardens, or 22.7 per cent of the 

total number. Orchard data were taken on 702 farms and 231 of these or 32.9 per cent, reported bearing 

orchards. Mr. W.C. Funk has shown that fruit constitutes 6.3 per cent of the total food of the farm families 

in 10 different States, and that 66.6 per cent of this fruit is furnished by the farms. He has shown that in 
the same 10 States vegetables constitute 11.5 per cent of the total food of the farm families and that the farm 

contributes 78.2 per cent of the vegetables consumed. Assuming these figures to hold good in Arizona, and 
multiplying by the numbers having gardens and orchards, we find that the garden contributes 2.0 per cent of 
the total food required, and the orchard 1.4 per cent. In round numbers, this amounts to $32 per farm. 
Recapitulation.—These calculations, which are reasonably accurate, give $67 in dairy products, $113 in 

eggs, $48 in meats, and $32 in vegetables and fruit contributed to the family living and board of hired labor 

by the farm direct. 
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The value of house rent, which is a direct contribution to the 

family living by the farm, is determined by the value of the houses — 

found on the farms. The average value of the farm dwelling in | 

all size groups of farms from the smallest farms up to those e 80 j f 

acres 1s nearly the same, and the average for the 476 farms of 80 acres it 

or less is $944. On the larger farms the average value of the farm | 

dwelling is greater than this figure. Houses in southern Arizona | 
rent for about 10 per cent of their value. This gives $94 as the | 

average value of the house rent contributed by the farm on the 176 | 

farms under consideration. These computations are summarized — 

in Table V. _ 

TaBLE V.—Average contribution of the farm to the living of the family and board of hired ed | 
labor on 476 irrigated farms in southern Arizona. 

— ” oaeeele 

ay 

| 

4 
Items. Value. | Items. feae.. 

EPS ooo eee tee nn n= ea eee $113 || Houserent:4 5. 2cLestessss2 2 ee ae $04 

DSiayepLOduelSee ee eae eee eee eae 67 ‘ 

ZN US ope a I a eae | 48 Totals. 22 SNe ee $3549 | 

Prabandveretaplessce--e-ee=—-— p= | 32 | 

Including hired labor, there were on an average 4 adult units on | 

these farms, making the contributions of the farm $88.50 per person. _ 
The farm family averaged the equivalent of 3.5 adult units, which — 
makes its share of the living obtained from the farm in round num- | 
bers $310. Adding this to the $588 of purchased food gives a living } 
requirement of $898 for food and house rent. This leaves other — 
items of living expenses such as fuel, clothing, doctor bills, news- | 
papers and periodicals, church and benevolent contributions, recrea- | 
tions and amusements, books, life insurance, and household furnish- | 
ings unprovided for. We have no data on these items for Arizona, — : 
but if they should be estimated at $400, a very conservative estimate, 
we have in round numbers $1,300 as the living requirement of an — 
average farm family in the irrigated valleys of southern Arizona, — 
of which the farm contributes $310 and the balance of $890 must 

be purchased out of the farm income and the earnings of any mem- — 
bers of the farm family other than. the operator, either upon the } 
farm or off, the value of such labor on the farm having been } 
charged against it as an expense in determining the farm income. — 
This estimate does not provide for the payment of any interest on — 
borrowed money, nor does it provide for the payment of the con- | 
struction charges on the irrigation projects in Salt River and Yuma ~ 
Valleys. Considering the fact that these charges will not be less 
than $2.80 per acre annually for a period of 20 years in Salt River 
Valley, and considerably more than this amount for the same period — 
of time in Yuma Valley, it appears from the foregoing figures that a 
farm income of $1,000 above the food and house rent obtained from } 
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the farm direct would fall considerably short of furnishing a com- 
fortable living and the education of the children to an average farm 
family on the irrigated farms in southern Arizona, even if the family 
were out of debt; and the shortage would be much greater if the 
family were obliged to borrow much of the money required for the 
purchase and development of the farm. 

! TYPES OF FARMING. 

With the exception of a few small fruit and poultry farms, alfalfa is 
the basis of all farming in the irrigated valleys of southern Arizona. 
There are always a few hundred acres of experimental crops in this 
region, for Arizona farmers have long been awake to the limitations 
of alfalfa farming, and a few thousand acres of grain crops are grown, 
the grain crops pci used as a means of rotating the. abil fields 
and for growth upon land not sufficiently well supplied with water 
to make the alfalfa crop a reliable one; but in the main a thrifty 
eifalfa field taking in most of the farm, has been the ultimate goal 
of by far the greater number of farmers who have settled in these 
districts. 

On 627 farms, the records of which were used in the study of type, 
there were 39,803 acres in alfalfa, out of a total crop acreage of 
59,932. This is 66.4 per cent of the total crop acreage, and this per- 
centage holds good for farms of all sizes except those smaller than 
20 acres; and even in this group of small farms over 50 per cent of 
the total crop acreage is in alfalfa. 

The type problem, then, for Arizona farmers has been largely to 
find the most profitable form in which to market the alfalfa crop. 
Efforts in this direction have resulted in the following types of farm- 
ing: Hay farming, sale of pasture, production of alfalfa seed, dairy 
farming, ae beef cattle, diversified farming,! and production 
of miscellaneous types of live stock. These will be discussed in the 
order named. In considering the tables herein presented, however, 
it should be remembered that it is unsafe to draw conclusions from 
averages where only a small number of farms appear in any group, 
and that in general the larger the number of farms appearing in a 
group the more reliable are the conclusions to be drawn from average 
results. 

HAY FARMING. 

Of 627 farms 85 were engaged chiefly in the production and sale 
of alfalfa hay, obtaining an average of 69.7 per cent of their total 
receipts from this source, while 40 more combined the sale of hay 
with some other enterprise, giving such enterprise about equal 

1 Allfarms are classified as diversified when the interest of the operator has been about equally distrib- 

uted among three or more enterprises. 
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prominence, and obtaining over 80 per cent of their total receip 3 
from the two enterprises. Of these, 37 combined hay farming with 

either grain farming or dairying, 1 combined it with the producing n 

is found on farms of all sizes, though the medium and larger-sized 

farms (see fig. 5) are better adapted to the enterprise than the smaller 

Fic. 5.—An alfalfa hay farm—cutting the first crop of the season. 

farms, as will be shown in tables presented farther on. The average — 
ats obtained in hay farming and its various combinations are | | 
shown in Table VI: ‘2 

TABLE VI.—Results obtained in hay farming in the irrigated valleys of southern Arizona, 
1913 to 1915. 

| | 

| Number 
‘ failing 

Type of farming and percentage ofreceipts | Number | Average | Total Farm Labor ene: 4 
from leading enterprises. of farms. area. | receipts. | income. | income. eae on 

| invest- 
ment 

| Acres. | 
Elsi’ GO fae Vee Reeth it aay | 85 100 $3,742 | $2,110 $429 29 
Geos ee eee 19 96.7] 3,212] 1,803 143 8 

Sees oe eee eee e es ee ee ee esse es esses ig| . 63.0] 2,792] 1,709 556 55-5 Ie Eee ns i ek Re ee SOLE 
| | 

Success in hay farming is greatly influenced by both price and 
yield. ‘The effect of increasing yield per acre with price remaining 
nearly constant is shown in Table VII: 
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TaBie VII.—H fect of increasing yield per acre on success in hay farming. 

Num- 
ber 

failing : 
Yield Number | Average | Average | Average] to make| Average | “Yerage | Average 

: of farms. } yield. price. area. Sper | receipts. | fm |, labor 
cent on income, | income, 

invest- 
ment. 

Tons per acre, Acres, 
Asyand under... 2... 17 3.7 $7.70 113 14 $2, 606 $1,318 —$312 

BIEOW SD ee ae te ees 22 5.1 8. 70 119 7 3, 851 1, 981 101 
RMON era es eek ote 17 6.0 8. 30 134 5 5, 167 2, 804 464 
GVUOT 7A SSE nen eae 21 7.0 9. 00 95 4 3, 779 2, 202 524 
29 Eee eee 22 9.0 9.10 61 3 3,478 | 2/304 1, 037 

The price of the product also has a great influence on success in 
_ hayfarming. Before the considerable expansion of the area in alfalfa 

in Arizona due to increased water supply, and while the Reclamation 

_ Fia@. 6.—Curing alfalfa hay in cocks—Salt River Valley. 

Service was actively engaged in operations requiring a large amount 
of team work, the demand for alfalfa hay was strong and prices were 
comparatively high, but about the close of the year 1913 prices 
dropped to low figures and remained low through 1914 and 1915. 
The market was again stimulated in 1916 by the presence of United 
States troops on the Mexican border and prices rose to an abnormally 
high figure. Comparatively high prices were obtained late in the 
season of 1915 and early in the season of 1913, so that a considerable 
range in price is represented in the records used for this study. The 
price is also affected by the manner of curing and handling the hay, 
those farmers who cure in cocks (see fig. 6) and handle with pitch 

32657°—18—Bull. 6544 
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forks receiving higher prices than those who cure in the windrow — 
and handle with the buck rake. Better prices are also obtained by — 
those farmers who protect their hay during storage by the use of | 
hay barns—and they also have a smaller percentage of damaged hay. — 

The effect of increasing price on success in hay farming, with : 
yields remaining nearly constant, is shown in Table VIII. 

a ee 

TaBLe VIII.—Effect of increasing price per ton on success in hay farming in ‘southern 
Arizona. 1 

Number| 4Verage | Average Average ipa Average Average | Average 
Price per ton. eaaeani! price yield area) lanakes receipts. farm labor 

per ton. | per acre. per cent. income, | income. 

Tons. Acres | 
$6.90 and under......... 15 $6. 00 53 92 8 $2, 759 $1, 548 —$23 
STG Sr OO. eh en oe oe 13 7.40 5.9 162 6 5,148 2” 580 327 
$8 to 88 O05 ris Sas ees 29 8.40 6.0 12 3, 413 1, 847 242 
S90 S9:00 Ere = 8e 8 ee 11 s -O220 7eul 75 5 2, 920 1, 763 292 
S10 andiover=2- eee 25 10.70 6.9 101 1 4, 542 761 944 @ 

When allowance is made for difference in size of farm, it is seen 

that both labor income and farm income increase steadily as the 
price rises from an average of $6 per ton to an average of $10.70 
per ton, but satisfactory results from the standpoint of labor income ~ 
are not obtained until the price is above $10 per ton. It also appears 
from both this table and table VII that high yields and high prices 
tend somewhat to go together. This is due to the fact that the 
farmers who take the best care of their fields also use methods which 
produce a higher quality of hay, and a greater percentage of them 
hold their hay for higher prices. The last line in Table VII indi- 
cates that satisfactory results are not obtained until both yield and 
price approach their maximum. 

These tables, showing the effect of price and yield on the farm — 
income and labor income, tend toward the general conclusion that | 
with economic conditions as they were during the three years 1913, 
1914, and 1915, hay farming is highly profitable only with both 
maximum yields and maximum prices. Hay farming was less profit- 
able than dairying, the feeding of beef cattle, or the production of 
alfalfa seed, and was less profitable than cotton farming when the 
price of cotton was 20 cents per pound, as will be shown in tables to 
be presented farther on. As the percentage of total receipts derived 
from hay rose there was a general decrease in both farm income 
and labor income up’ to the point where the receipts from hay con- 
stituted from 45 per cent to 65 per cent of the total receipts. This 
indicates that hay farmers were not generally successful in trying 
to combine some other enterprise with the production of hay for the 
market. But while those farmers who devoted all their attention 
to hay farming were more successful than those who tried to combine 
it with some enterprise other than cattle, they were still much less 
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_ successful as a general proposition than those farmers who sold little 
or no hay. The effect of increasing percentage receipts from hay 
on farm income and labor income is shown in Table IX: 

_ TaBLeE IX.—Depressing effect on farm income and labor income of increasing percentage 
of receipts from sales of hay, 1913 to 1915. 

~ —: 

Average Number 
< percent- 2. oa failing | ,....,4, | Average | Average 

Per cent of receipts from hay. alma her age re- Byeraee to make | Aver See fanad iNgE 
eenaene|| SACCLDUS sense 8 per Fecelp's. | income. income, 

from hay. cent. 

Acres. 
Oto5............-.------------- | 327 0.6 119 66 $5, 157 $3, 104 $1,079 
- Hay A ee ae 128 12.3 112 36 4,335 2, 691 734 
5 Se ee ee 7 33.9 78 24 2, 985 1, 800 470 
SSG ee ee 44 53.4 100 15 3, 480 1, 913 18 
65.1 to 100.........-.,..-------.-- 56 77.6 105 20 3,931 2, 222 476 

SALE OF PASTURE. 

The sale of pasture is an important side line on nearly all hay 
farms, especially those in Salt River and Yuma Valleys. <A consider- 
able crop of ‘‘aftermath”’ which grows after the last cutting of hay 
in the season is usually marketed in the form of pasture. On the 
heavier soils irrigation during the hottest part of midsummer causes 
a growth of wild grasses known as “water grass” to spring up in 
the fields, which distinctly checks the growth of the alfalfa. The 
midsummer crop is also injured more or less by worms produced by 
a common butterfly. or these reasons it is often more profitable 
to market this crop as pasture than to cut it for hay. More or less 
hay is always damaged by the local showers of the midsummer rainy 
season, and by feeding this hay to cattle along with green forage it 
often may be marketed when otherwise there would be no demand 

) for it. 

The pasture is paid for by the cattle feeders at a stated price per 
head per month. The price varies from being occasionally as low 
as $1 per head per month to $2.50 per month. The higher prices 
prevail during the winter season, when usually some second class 
hay is fed along with the pasture. Of the farms studied there were 
but 13 upon which the sale of pasture was of sufficient importance 
to make it a leading enterprise. Their average size was 150 acres, 
and the average receipts, farm income, and labor income were $3,673, 
$2,454, and $417 respectively. These results are slightly lower than 
those obtained when the sale of hay was a leading enterprise. 

ALFALFA SEED. 

The production of alfalfa seed for the market is a leading enterprise 
in Yuma: Valley and in what is known as the “Buckeye” country, an 
isolated strip of irrigated land on the Gila River below Salt River 
Valley, having the town of Buckeye at its center. The enterprise is 

| 
y! 
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of little importance in Salt River Valley or in Gila Valley, the yields — { 
in these districts being unsatisfactory. Either one or two crops per 
year may be produced, according to the inclination of the grower. | 
In Yuma Valley, where all the alfalfa-seed farms studied for this © 
bulletin were found, the yields are usually highly satisfactory, the 
average for the farms studied being 285 pounds per acre; and as much 
as 1,300 pounds of salable seed per acre from two crops in a single 
season has been reported on onefarm. It is the most profitable enter- 
prise found in this valley, constituted the principal source of receipts 
on 12 of the farms studied, and was an important side line on many 
others. The 12 farms averaged 71 acres in size, and the average | 
results obtained were as follows: Receipts, $3,750; farm income, 
$2,479; labor income, $1,273. The sale of hay was made an impor- 
tant secondary enterprise on these 12 farms, the average receipts 
from hay being 22.9 per cent of the total receipts, while alfalfa seed 
furnished an average of 58.6 per cent of the total. 

DAIRY FARMING. 

Dairy farming is a well-established enterprise, and is steadily 
growing in importance. The mild winter climate, the long growing 
season, and the abundance of green forage due to the thrifty alfalfa 
plant, all combine to make southern Arizona a congenial home for 
the dairy cow. The farmers are coming more and more to realize 
the stability of the dairy enterprise, and at the present time there 
are more than twice as many men making dairying a leading enter- 
prise as can be found engaged in its nearest competitor, hay farming. 

Of 627 farms studied, dairying was a leading enterprise on 178, con- 
tributing an average of 67.7 per cent of the total receipts. Upon 38 
farms dairying was combined with some other enterprise, the two 
enterprises contributing more than 80 per cent of the total receipts. | 
In addition to these 216 farms upon which dairying was the most 
important enterprise, there were 109 diversified farms upon which 
dairying contributed an average of 22.3 per cent of the total receipts, 
a larger amount than was contributed by any other one of the various 
enterprises found on these farms. The general results obtained in 
dairy farming are presented in Table X: 

TABLE X.—Results obtained i in dairy farming in the irrigated valleys of southern Arizona, 
1913 to 1915. 

Number 
Type of abet and percentage of receipts | Number | Average | failing to aS peat ee {scree 

and leading enterprises. offarms.]| area. make 8 : . F 
per cent. receipts.| income. | income. 

): | Acres 
Br Rr ee a ) Sivigs 83 22| $3,859 | $2,600 $1,081 
Dairy do's 0 2 oe ee Ete re 
ee 9 21 5 1,366 1,012 173 
Dalry 401. es CC Rae ee tae =z Hay Ok ec a ee eaters: 63 6| 2,792] 1,709 556 

SOR See, he eee, an eee | | 
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Success in dairy farming is greatly influenced by the productivity 
of the farms and by ane. quality of the live stock carried. The 
_ productivity may be ee in terms of as aes anne units ! 

of feed purchased. 
The following tabulation of dairy farms will show the steady 

‘increase in receipts, farm income, and labor income, with the increas- 

ing number of productive-animal units carried per 100 acres of land: 

TABLE XI.—Effect of increased productivity of land on success in dairy farming in the 
irrigated valleys of southern Arizona, measured in terms of productive-animal units car- 
ried per 100 acres of land. 

Average 
Baer 
produc- Number | ,, 2: : ‘ 

Productive-animal tive | Number | Average | failing to noe ot a yerage ns Se se ah erage 
units per 100 acres. | animal |offarms.] area. | make 8 | (yy Oe 3 PA tN beeen ih Betas 

units per cent. chased. | receipts. | income. | income. 

per 100 
acres 

Acres 
30 and under......... 26.1 11 108 5 $61 $4, 004 $2, 629 $795 
BONiMuOiOQ se een ue we 48. 0 67 87 17 62 3, 409 2,277 tile 
AD TP UO 10S eee ope 72.4 72 79 5 101 3, 900 2, 678 1, 201 
Bryer 90.10. ofc. k: 128.7 39 57 3 188| 4.057| 2,578 1) 180 

The average contribution of animals to the receipts on all of these 
farms was 86.3 per cent of the total, while crops contributed an aver- 

-age of only 12.1 percent. It may fairly be assumed, then, that the 
increased income was due to larger numbers of animals. While more 
feed is purchased on the farms carrying the largest number of animal 
units per, 100 acres, the amount purchased is not large on any of the 
farms; and it may safely be assumed that the increased number of 
animal units is due to increased productivity of the alfalfa fields; also, 
that this increased productivity has resulted in greater total receipts 
as wellasalargerfarmincomeand labor income. The average num- 
ber of dairy animal units per 100 acres carried on these four classes 
of farms was.19, 35, 53, and 91, respectively. 

Dairy cows are fed shangaenlee the entire year on green forage 
consisting chiefly of alfalfa pasture (see fig. 7). Increasing produc- 

_ tivity resolves itself, therefore, into the problem of increasing the car- 
rying capacity of the alfalfa fields. It has been found that steady 
pasturing of a single field throughout the year greatly reduces its 
carrying capacity. The plants are eaten so close to the ground that 
they fail to produce the shade necessary to prevent the rapid growth 
of water grasses, bermuda grass, and noxious weeds that soon crowd 

1 An animal unit is the equivalent of a full-grown horse, steer, or cow. Equivalents in other animals 

are determined by food requirements, and in this bulletin 2 calves, heifers, or colts, 7 sheep, 5 hogs, 10 pigs, 

100 chickens, or 50 turkeys are, respectively, regarded as representing foodrequirementsequivalent to those 

ofa full-grown horse, steer, or cow, and are therefore counted as one animal unit. Productive animals are 

those that contribute directly to the farm receipts. Work horses are not considered among productive 

animals, because they do not contribute directly to farm receipts. All other animals are considered 

productive. 
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Fic 7.—Dairy cows on alfalfa pasture. 

out the alfalfa plants. Close cropping also prevents sufficient nour- 
ishment reaching the roots to insure strong healthy plants, while, when 
the ground is wet from irrigation or rains, tramping incident to con- 
tinuous pasturing tends further toward root starvation by limiting 
air circulation and interfering with the penetration of moisture. 

The more successful dairymen are adopting a system of rotation 
pasturing (see fig. 8) described by the writer in Circular No. 54, United 

Fic. 8.—Rotation pasturing on a dairy farm. On the right an alfalfa crop being harvested by dairy, 

cows—54 head on 20 acres. On the left an alfalfa field from which a crop of alfalfa has just been 

harvested by dairy cows. 
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States Department of Agriculture. A concrete example of the 

_ operation of the system given in the circular may profitably be referred 
- to again at this point. 

| A dairy farm of 160 acres all in alfalfa is divided into fields of 20 
_acreseach. Four of these fields are pastured with milch cows during 
_ thesummer months and the other four are cut for hay. In pasturing, 

the animals are kept off the fields until the alfalfa is nearly or quite 
mature enough to cut for hay, and then turned into the fields in suffi- 
cient numbers to harvest the crop quickly. From 80 to 90 cows are 

_ pastured on a field of 20 acres until the best of the crop has been 
eaten, and then are turned into another 20-acre field. By varying 
the time at which cattle are first turned on in the spring, the fields areso 

managed that crops mature in different fields at different times, thus 
allowing the cattle to be rotated from one field to another through- 
out the season. When the best of the crop has been taken by milch 
cows, they are followed for afew days by dry cows and young dairy 
stock to clean up such feed as may have been left. Then the field is 
urigated and all stock kept off until another crop is ready to be har- 
vested. By discontinuing winter pasturing of hay fields at different 
dates they are also managed so that crops mature in different fields 
at different times, and when the hay is harvested it is put up with a 
hay loader. Dry cows and young stock are allowed to follow the hay 

loader, thus cleaning up any waste hay. The fields are then watered, 
and all stock kept off till another crop is ready for harvesting. Dry 
cows and young stock are fed hay when there is not sufficient pasture 
forthem. At the close of the haying season the fields are seeded ! to 
barley, which affords green forage for winter pasture, the fields being 
rotated asin thesummer. Milch cows are allowed free access to hay, 
and consume considerable quantities of it even when on the best of 
pasture. 

The fields are never pastured when the ground is wet, and a good 
stand of alfalfa is preserved, the particular farm under consideration 
having good fields that have not been reseeded during a period of 12 
years. Keeping hay before milch cows when on pasture reduces losses 
from bloat, as does pasturing of only the mature crop. One dairy- 
man with over 100 cows reported that by rotation pasturing and the 
feeding of hay at all times during the year he had completely elimi- 
nated losses from bloat, not having lost a single animal in the last 13 
years. 
By rotation pasturing the plants are allowed to come to complete 

maturity, which greatly increases the total yield. Experiments have 
shown that when alfalfa plants are allowed to come to complete ma- 

1 The barley is seeded in the alfalfa without plowing or disturbing the alfalfa plantsinany way. Infact, 

the harrowing or drilling necessary to cover the barley seed answers for a cultivation of the alfalfa field, 

loosening up ground that may have become somewhat packed from tramping, thus proving a benefit 

to the alfalfa. 
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turity before harvesting the total yield is much greater than when. ’ 

they are clipped off every two or three days. As an example of the 
results to be obtained by rotation pasturing, it may be stated that | 
one man without purchasing any feed kept on 160 acres of alfalfa 98 | 
dairy cows and enough other live stock to bring the number of his | 
total animal units up to 199. Another pastured 149 mature ani- — 
mals 12 months on 90 acres. Another kept 141 animal units one’ J 
year on 140 acres of alfalfa, and in addition sold 60 tons of hay and — 
10,000 pounds of alfalfa seed. 
Good dairy stock adds materially to success in dairy farming. 

The following tabulation, based upon dairy income per dairy animal 
unit, clearly brings out this fact. 

eal 

Taste XII.—Effect of quality in dairy live stock upon success in dairy farming in the | 
irrigated valleys of southern Arizona. 

Average 
dairy Number) p airy 

Dairy income per income Bienes Average eae prod- pee eee goes aver 

dairy animal unit. Der o area e p . P poe 
dairy | farms. 8 per seus receipts.| income, | income.| cows, 
animal cent, |P ; 
unit. 

- Acres. 
$55 and under.....- $47 36 72 9 $38 | $2,886 | $1,709 $357 
$55.1 to $65.----.--- 60 50 92 10 50 | 3,790 2, 405 826 92 
$65.1 to $80. ..-.--.- 7 45 83 5 58 3, 855 2, 818 1, 207 100 
$80.1 to $100... ..--- 89 . 32 75 4 72 3, 290 2,380 1, 041 103 
Over Sl00\a = 5-23 124 29 65 3 110 4, 802 3, 249 1,745 105 

a Some of the farmers in this group retailed their milk, 

The table shows a steady increase in profits accompanying the 
increase in dairy income per dairy animal unit. The dairy income 
per dairy animal unit includes the value of all calves and the in- 
creases in value of all dairy live stock, as well as the value of dairy 
products sold. The value of the dairy products sold per cow in- 
creases with the income per dairy animal unit. The value of the 
cows also increases as the amount received for their products in- 
creases, showing that the dairymen in Arizona appreciate quality 
in their dairy animals. It should perhaps be mentioned that in the 
last group of farms in Table XII a higher efficiency in marketing has. 
added its influence to good quality in the cows, since all the retail 
dairy farms studied are in this group; but the first four groups of 
farms are sufficient to bring out forcibly the effect of good quality in 
dairy stock upon profits in dairy farming. 

Several of the leading dairy breeds are found in southern Arizona, 
but the Holstein breed leads all others in numbers and is represented 
by several prosperous breeders of pure blood stock. None of these 
is included in the farms studied, because such farms are regarded as 

' Lyman J. Briggsand H. L. Shantz. The effect of Frequent Cutting on the Water Requirements of 

Alfalfa and its Bearing on Pasturage. Bull. No. 228, U. S. Department of Agriculture. 
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Reaing in a class by themselves and not comparable with or dinary 

| fs rms. Other dairy breeds are represented by breeders in the val- 
| leys, but the numbers of such live stock are far below those of the 
‘Holstein breed. Shorthorn cattle, with a preference for the dairy 

type, rank next in popularity to aH Holsteins. These two breeds 
are preferred because their steer calves develop rapidly on alfalfa 
forage and purchasers of fat cattle in Arizona make no discrimina- 
tion against them, contrary to the custom with most dairy breeds. 
Owners of shorthorn cows are at present breeding them to Holstein 
bulls, indicating a strong preference in sowie Arizona for the 
lack and white dairy cattle. In Salt River Valley, especially, there 
are a large number of fine graded Holstein dairy live stock, and such 
cities as Tucson, Bisbee, Douglas, and El Paso are turning to this 
valley for their scrule 5 dairy cows. Prices of such cattle are no 
higher in Arizona than in eastern dni States, and with a little 
attention to advertising and a little more care in breeding Salt River 
Valley should soon be known as a home of good dairy live stock and 
attract buyers from the outside. An outlet would thus be found for 
young dairy cattle when the present expansion of the dairy enter- 
prise has reached its limits. 

The importance of the dairy enterprise in the farm organization 
may be indicated by classifying all farms studied in the order of 
increasing percentage of receipts from dairying. Such a classifica- 
tion is presented in Table XIII. 

a 

Taare XIII.—Effect of increasing percentage cf receipts from dairying wpon success in 
farming in the irrigated valleys cf southern Arizona 1913 to 1915. 

| Average Number 

Percentage receipts from dairy per Cent Number | Average | failing to Average Average a praee 
ate receipts | of farms ied makes | total re- | farm in- | labor in- 

SP from : ? newcent ceipts, come, come, 
dairying. P 

Acres 
ND D5R5 SEBS BS fe eee ae eae 1.4 195 141 60 $5, 508 $2, 768 $618 

BEMRIBL Gr coy Mente aa ate cias . nc 14 145 102 45 3, 633 2,316 596 
41) HOG ia De Ce aE ea neem o1e2, 94 85 22 3, 453 2,182 13 
45.1 to 65. 1 SO SS aS Bet DERE Renee 54.1 97 79 18 3, 423 2, 300 45 
SEU Se es ak ae ee 79.6 96 7é 16 3, 688 2, 450 993 

| 

Out of receipts totaling $2,913,877, dairy cattle and dairy prod- 
ucts contributed $724,740, or 24.9 per cent. The sales of dairy 
| cattle were $266,543 and the purchases $190,240, leaving net sales of 

$76,303. This indicates large buying and selling locally, and also 
Indicates that when dairying has reached the limit of its possible 
expansion dairy cattle will have to find an outlet beyond the dis- 
tricts in which they are produced or will have to be sold for beef. 
The latter alternative will lower prices considerably and make the 
enterprise less profitable. However, the present large type of dairy 
cows being produced can easily be sold at from $65 to $75 each for 

; 
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beef, and unbred heifers will bring as much or more at the age of 
3 years when fattened for beef. Prices placed upon dairy live 
stock were about as follows: High Ect heifers ranging in age from ; 

6 months to 1 year, $40; ‘‘springer” heifers, $65 to $75; full-grown | 
cows, $80 to $150, the average being pao $100, as shown in ia. 
Table XIII. 7 

The average price paid for butter fat by the creameries was 25. “7 | 
cents a pound, and 30 cents was offered where the farmer would 9} 
agree to deliver his milk or cream sweet. At these prices for butter | 
fat and for dairy live stock, dairying, under conditions similar to 
those prevailing in 1913, 1914, and 1915, appears to have been the 
most stable farm enterprise in southern Arizona, as well as one of the 
most profitable. . 

The amount of expansion the dairy enterprise will stand anf | 
still remain profitable can not be stated definitely. The opinion of 
three leading creamery men was that the present output of dairy 
products may be doubled without unfavorable effect on present 
markets, and that other markets can be developed. The limit in | 
the amount of irrigated land in these valleys will not allow an expan- | 
sion much greater than this and still retain other profitable enter- 
prises. It appears, then, that success in expansion will depend more 
upon the market for young dairy heifers after the limits of expansion _ 
have been reached than upon new markets for dairy products, unless ¥ 
changes should take place that would lhmit the present market for 
these products or lower the price paid for them. 

The dairy enterprise has some drawbacks such as losses from bloat, 
contagious abortion, contagious scours, calf pneumonia, and garget, 
the latter disease being present in a malignant form, seemingly pro- 
moted by the extreme heat of the summer months. It is also diffi- 
cult to deliver cream sweet without using a considerable amount of 
ice during the summer months. Contagious scours is being controlled | 
by sanitation, calf pneumonia by vaccination, bloat by rotation pas- 
turing and feeding hay with pasture, and the other diseases will no 
doubt yield to good sanitary methods and care in breeding. 

BEEF CATTLE. 

Fattening beef cattle for the market has long been a favorite 
enterprise on the larger farms in southern Arizona. Contrary to the 
prevailing custom in the Eastern States, the cattle are not fed grain, 
but are fattened on green alfalfa forage (see fig. 9) and hay, and the 
feeding period may vary from 8 to 16 months in length, depending © 
on the size and age of the steers when purchased. The abundance — 
of green forage throughout nearly the entire year, the proximity of | 
the ranges, and the large number of high-grade native steers fur- _ 
nished by the dairymen of the valleys are factors favorable to the — 

ee déet*.'- ~ * 
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enterprise. Fluctuating prices of both range steers and fat cattle 

/enterprise, and the capital required is greater; but on the whole the 
enterprise compares very favorably with dairying. Thirty farmers 

out of the 627 interviewed for these studies made the fattening of beef 

cattle a leading enterprise, obtaining on the average 61.5 per cent 

Fig. 9.—Fattening steers on alfalfa pasture. 

of their total receipts from this source; and 10 others combined the 
beef-cattle enterprise with some other enterprise in about equal 
proportions, obtaining over 80 per cent of their total receipts from 
the two enterprises. Results that were obtained in beef-cattle 

farming are shown in Table XIV. 

Taste XIV.—Results obtained in beef cattle farming in the irrigated valleys of southern 
Arizona, 1913-1915. 

~Number E 
— Typeof farming and percentage of receipts} Number | Average | failing to| Average AN GUGES rae 
: from principal enterprises. of farms. area. make 8 | receipts. inicaniaen hineorias 

per cent. P 

x | Acres. 
aur. Olea cee sara ile snore iS es = } 30 298 6| $11,101| $7,155 | $2,146 

i | a i 

mPSCONCAUUIO Aliencs ee eto. ck tesa: - 5 a } 5 370 1} 12,211) 5,295 1, 505 

HOG FARMING. 

Six farmers out of 627 made hog raising a major enterprise, obtain- 
ing an average of 50.6 per cent of their total receipts from this source. 
There were only 31 farms upon which hogs furnished as much as 
25 per cent of the total receipts. The results of investigations thus 
far are not favorable to hogs as a major enterprise, both labor 
income and farm income on hog farms being greatly below the 
averages for all farms of similar size. The enterprise has been 

SO ae 
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expanding during recent years, on account of the general tendency 
of Arizona farmers to substitute live-stock farming for hay and grain 
farming. The market seems to be quite local in character, and a 
very marked depreciation in price followed a marked increase in the 
number of hogs kept on the farms in 1915. Where large quantities 
of grain are fed to hogs the farm income and labor income are both 
uniformly low. Poor results are also obtained where large numbers 
of hogs are kept on the same farm. The best results have thus far 

been obtained where hogs are kept as a minor enterprise in combina- 
tion with dairying or grain farming, the hogs getting most of their 
subsistence on alfalfa pasture and being fattened only a short time 
on waste grain or skim milk. It is conceded that the quality of 
pork produced on skim milk is not equal to that produced on barley, 
but the fact remains that most of the profit is taken out of the hog 
enterprise when grain constitutes the chief article of feed for any 
considerable time. 

HORSES. 

Raising horses for the market is incidental to the keeping of 
necessary work stock; of 627 farms only 3 were found upon which 
the marketing of horses assumed a magnitude approaching a major 
enterprise. These farms are classified as diversified farms, since 
several other enterprises also found upon them were of equal impor- 

tance to horses. Growing colts contribute more or less to the 
receipts upon a large number of the farms, but the amount of such 
receipts is of minor importance, except in a few cases upon diver- § 
sified farms. 

SHEEP. 

Sheep raising in the irrigated valleys of southern Arizona is of 
minor importance, only 3 farms being found where sheep assumed 
the magnitude of a major enterprise, and 2 of these combined — 
sheep with some other enterprise. The use of sheep for ditch-— 

cleaning purposes is advantageous, and for this purpose a small flock 
of sheep may well be kept on nearly every farm, but in general at 

this time sheep raising on a large scale is not profitable. The 3 
farms upon which sheep raising was the chief source of receipts 
averaged 231 acres in size and obtained from sheep an average of 
43.6 per cent of their total receipts. The average results were: 
Receipts, $7,637; farm income, $3,793; labor income, minus $337. — 
That is to say, the average farm business lacked $337 of paying 

expenses and interest on investment. | 

DIVERSIFIED FARMING. 

All farms have been classified as diversified upon which the inter- 
ests of the operator have been about equally distributed among 3 or 
more enterprises, taking into account receipts, acreage, and capital — 
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invested, and the 3 or more leading enterprises contributing at least 

60 per cent of the total receipts. Nearly all of these farms have but 3 
leading enterprises. A few have 4 and a very small number have 
}asmany as 5. Alfalfa is the basis of their system; the sale of hay 

contributes more than 15 per cent of the total receipts on 59 out of 

109 diversified farms, while pasture and alfalfa seed contribute more 

'than 15 per cent of the receipts on 9 more of the farms in this class. 

Dairying contributes more than 15 per cent of the total receipts on 
62 of the farms, and poultry on 35. The average percentage of 
receipts contributed by these 3 enterprises on the 109 farms is as 

follows: Dairying, 22.3 per cent; alfalfa hay, seed, and pasture, 20.5 
| per cent; poultry, 11.9 per cent. Grain contributes more than 15 
! per cent of the receipts on 33 farms, hogs on 15 farms, cotton on 16 
farms, horses on 14 farms, cantaloupes on 9 farms, fruit on 9 farms, 

truck on 4 farms, beef cattle on 8 farms, and bees on 7 farms. 

Grain contributes an average of 9.9 per cent of the total receipts on 
the 109 farms, hogs, 7.5 per cent; horses, 5.3 per cent; cotton, 4.5 

per cent; beef cattle, 4.3 per cent, and fruit, 4.2 per cent. 

Haying occurred combined with poultry and some other enterprise 
on 22 farms, with dairying and some other enterprise on 24 farms, 
with beef cattle and some other enterprise on 7 farms and with various 
other enterprises on 8 farms. Poultry occurred combined with dairy- 

ing and some other enterprise on 42 farms, and dairying occurred com- 
_ bined with poultry on 42 farms, with hay on 24 farms and with various 
_ other enterprises on 5 farms, making out of 109 diversified farms a 
_ total of 71 upon which dairying was a prominent enterprise. 
_ ‘The average size of the 109 farms is 88 acres, and the average re- 
sults obtained were: Receipts, $3,362; farm income, $1,985; labor 

income, $515. ‘These results are far below those obtained on 178 
farms, averaging 83 acres, where dairying was the chief source of 

receipts, contributing 67.7 per cent of the total. (See Table XI.) 

| POULTRY. 

Records were obtained on 32 farms upon which poultry furnished 
the greater part of the farm receipts, but since many of the operators 
were engaged in outside enterprises not connected with the farm, only 
21 of the records were used for this study. These 21 farms averaged 
27 acres in size and obtained 71.7 per cent of their total receipts from 
poultry. In addition, two farmers combined poultry with hay and 
two with fruit, each making poultry dominant over the other enter- 
prise. While poultry is a favorite enterprise on the small farms (see 
fig. 10) it is by no means confined to them, being a minor enterprise 
of considerable importance on nearly all farms and frequently assum- 
ing considerable magnitude on the larger farms, receipts of over $2,500 
from poultry having been found on one farm in each of the groups 
averaging 80 acres, 100 acres, 160 acres, and 530 acres. It has 

tp gin, 
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already been shown to be one of the three leading enterprises on 42 
diversified farms. im 5 

Chickens and turkeys are the kinds of poultry almost universal i; 
raised, the chickens for the eggs produced and the turkeys for the | 
market. The climate is adapted to egg production and the average i 
production per hen is large, the average value of the eggs produced on 
476 farms being $2.03 per hen. 
A flock of from 50 to 100 turkeys usually adds a nice sum to ‘he ‘. 

total receipts, and since when allowed to roam the alfalfa fields at will | 

they require little grain to prepare them for the market, their addi- 
tion to the receipts is nearly all profit. Twenty-one poultry farms - 
averaging 27 acres in size made an average farm income of $1,044. 
The average labor income was $409. 

GRAIN FARMING. 

Grain farming (see fig. 11) affords a ready means of rotation for 
run-down alfalfa fields, and is extensively used for this purpose. 

Fic. 10.—A poultry farm of 10 acres—Salt River Valley. 

Grain is also grown on newer lands, and by renters on cheaper lands 
whose owners live elsewhere and hold the lands for speculative pur- 
poses. It is a favorite crop on lands that secure most of their water 
during flood times, as the flood waters are available at seasons more 
suited to grain culture than any other crop. It is also a favorite crop — 
with the possessors of school lands, who have not wished to make too 
extensive improvements of their lands until after they learn upon — 
just what terms they are to be allowed to come into permanent posses- { 
sion of them. Because of the cheaper lands upon which the grain 
crops are grown, involving a lower interest charge against the farm — 
income, grain farms show a relatively higher labor 1 income than would — 
otherwise be the case. 

Wheat, barley, and the grain sorghums are the leading grain crops. 
Oats and corn are of minor importance, though they are included in 
considering all receipts from grain. Milo maize, feterita, and kafir 
corn are the favorite grain sorghums. 
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| When the alfalfa fields have ceased to be profitable they are plowed 
| up and seeded to wheat or barley during the fall or winter months. 
The grain is harvested during the following May or early June. If 
the field is to be seeded to grain a second time, the land is irrigated 
and the stubble and volunteer young grain pastured during the re- 
mainder of the summer, or the field may be seeded to one of the grain 

-sorghums, the lister being used for this purpose and only one or two 
| cultivations being given to the growing crop. When the second crop 
| of barley or wheat is sown the land is at the same time reseeded to 
alfalfa. This is the nearest approach to a system of rotation in vogue 

in Arizona, and it is by no means a general practice. 
' Opinions differ as to the value of the practice of seeding & grain 
' sorghum crop during the summer upon the fields to be later seeded to 

Fig. 11.—A thrifty grain field in SaJt River Valley. 

wheat or barley. Some claim that the grain sorghum crop injures the 
land and reduces the yield of the succeeding crop of wheat or barley. 
Some landlords stipulate in their rental contracts that grain sorghums 
shall not be seeded during the summer months upon wheat or barley 
lands. Results obtained by the two systems of cropping are shown 
in Table XV. 

Taste XV.—Effct of double cropping on success in grain farming in the irrigated valleys 
of southern Arizona, 1913-1915. 

Yield per acre. 

Num- | Aver- Farm | Labor System of cropping. ber of age Grain | Receipts.) ; : 
farms. | area. | Wheat. | Barley. sor- EOE oe net 

ghums. 

: Acres. | Pounds. | Pounds. | Pounds. 
Double-cropped.......... 18 246 1; 667 1,828 |. 2,236 $6, 239 $3,097 $839 
Not double-cropped...... 27 159 2,082 1, 863 2,034 4,316 2,389 | 289 
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The table shows very little in favor of either system over the othe ef 

Considering the larger size of the farms the farm income in the 
group of farms upon which double cropping is practiced is abo it 
as much larger than that of the other group as could be expected 
from the influence of the factor of size alone. The labor income is | 
proportionally larger, but this is due largely to the cheaper lands 
upon which double cropping was practiced. None of the farmers | 
whose farms are listed in the double-cropped group treated as much | 

as 100 per cent of their grain lands in this manner, and some did not 
double crop more than 20 per cent of them. For a single season ihe 
income from grain farming is much greater when double cropping : 
is practiced than where only a single crop is grown, and there is no | 
evidence that the grain sorghum interferes with the growth of the | yj 
succeeding alfalfa crop. It appears, then, that when the object of | 
orain Gene is primarily for the purpose of rotating an a 
field double cropping may be profitably practiced. 

Of 627 farms studied, there were 42 upon which the greater portion 
of the receipts was obtained from grain and 22 upon which grain 
farming was combined with some other enterprise. The results 
obtained are shown in Table XVI. 

TABLE XVI.—Results obtained with grain farming in the irrigated valleys of southern — 
Arizona, 1913-1915. 

Number | > ] 
Type of farming and percentage of receipts | Number | Average | failing to| Average SEER ANE 

from principal enterprises. offarms.| area. make 8 | receipts. income. | icane 
per cent. 5 

Acres 
ieee DE Bie ee ok CN Poe re eve dean eS as 42 203 14 $5, 187 $2, 307 $541 
FAI OO toa eae ae aa ee ae ones See ene Tpeieaes oss ee a 8 Secreto 97 S| Sy21o ae pe 143 

Grain, 44.8. ~~. 2.22.2. 22222 eee e ee estes ee } 2 30 1 1,170 835 249 
POUNTY 23 4A en as soe eae | 

COTTON FARMING. 

Cotton farming is a new enterprise in Arizona, making its first 
appearance ' in Salt River Valley in 1912, when several hundred 
acres were grown. In 1913 the enterprise expanded to over 4,000 | 
acres, and in 1914 it had expanded to 11,501 acres in Salt River — 
Valley and 2,260 acres in Yuma Valley, according to the crop report | 
of the United States Reclamation Service for that year. The low : | 
price obtained for the crop of 1914 set the acreage in Salt River | 
Valley back to less than 2,000 in 1915 and almost eliminated the — 
crop from Yuma Valley. The price paid for Egyptian cotton lint | 
averaged about 15 cents a pound in 1914, while in previous years: . 

I beat 100 acres of cotton were grown at Arlington in 1908 and a gin was built to take care of the crop, 

but the venture was not a commercial success at this time and so the real beginning of the enterprise was 

in 1912, since which date more or less cotton has been grown every season. 5 
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the price had averaged about 20 cents. In 1915 the price again 
went back to about 20 cents and in 1916 Egyptian cotton lint sold 
| as high as 70 cents a pound f. o. b. at Phoenix, the most of the crop 
selling as high as 40 to 45 cents. It is reported that owners of gins 
' offered to contract for the 1917 crop in advance at 27 cents. The 
/ area planted to Eg gyptian cotton in 1917 was over 45,000 acres. 

Say 

With such variable prices records of the farm pees are of little 
value in establishing the place of Egyptian cotton in any system 
of organization that might be proposed for the farms in the irrigated 

| valleys of southern Arizona. It may be stated, however, that 28 
' farms obtaining over 40 per cent of their receipts from Boyptian 
- cotton, the average percentage being 66.9 per cent, produced average 
yields of 423 pounds of lint per acre, which was sold at an average 

price of 15.9 cents per pound. The seed brought an average of 
$14.20 per ton. The farms averaged 88 acres in size and the gen- 

eral results were as follows: Receipts, $4,176; farm income, $1,810; 
labor income, $541. These results compare favorably with hay 

| farming, but are far below those obtaimed in dairy farming during the 
same period of study. When the cotton is valued at 20 cents a 
pound, however, the results become: Receipts, $4,670; farm income, 
$2,370; labor income, $1,117. These results compare favorably 
with those obtained in dairying, while with the price of cotton as 
high as it was in 1916, even though labor advanced at least 50 per 
cent, the enterprise was more profitable than dairying, although there 

_ was also a considerable increase in the price paid for dairy products. 
There were 76 records of farms upon which cotton was grown to a 
ereater or less extent, the most of these being taken in 1914 and none 
after that year, and these were arranged in four groups based upon 
increasing percentage of receipts from cotton. Both farm income 
and labor income decreased steadily as the percentage of receipts 
from cotton imecreased with the average price of cotton between 
15 and 16 cents a pound. 

It may be safely stated, therefore, that with elas as high as- 
- 400 pounds of lint, and w ae a price as be as 15 cents a pound, cotton 
farming is not so profitable as other well-established enterprises, 
but since the price has been below 20 cents but one year out of the six 
in which it has been grown in Arizona, the enterprise may be strongly 
recommended to supplement the live stock interests now so firmly 
established in these districts, the crop proving admirably adapted 
for rotation with alfalfa. Picking charges during the period covered 
by these studies were uniformly 2 cents a pound for seed cotton 
and ginning charges were $10 a bale. The picking was done almost 
entirely by Indian labor.' 

1 See Farmers’ Bulletin 577, “Growing Egyptian Cotton in the Salt River Valley,” and Bureau of Plant 

Industry Bulletin 128, “‘ Egyptian Cotton in Southwestern United States.” 
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FRUIT. 

Out of the 627 farms studied 19 were devoted chiefly to fruit 
raising, obtaining an average of 74.2 per cent of their total receipts 
from fruit, and the enterprise was prominent on about a dozen 
diversified farms. The fruit farms are nearly all small, the average | 

size of the 19 studied being 25 acres. The varieties of fruit grown were 
chiefly peaches, apricots, grapes, and citrus fruits. (See fig. 12.) 

Fruit farming pays a relatively high farm income, considering 
the size of the farms, but the labor income is less satisfactory because 
of the large interest charge due to the high value placed on developed 

Fic. 12.—An orange grove in Salt River Valley. 

orchards. The enterprise is somewhat more speculative than such 
enterprises as dairying or hay farming, and there are a proportion- 
ately larger number of fruit growers who fail to make current interest 
rates on their investment. 

A thorough study of the cost of developing orchards and of mar- 
ket facilities will be necessary before any safe predictions can be 
made regarding the possibilities of expanding this enterprise. Re~ 
sults obtained on the farms studied are as follows: Average receipts, 
$2,288; farm income, $1,498; labor income, $205. Eight out of the 
19 farms failed to pay current interest rates on the investment. 

TRUCK FARMING, HOME GARDENING, AND CANTALOUPES. 

Truck farming is carried on largely by Chinese and Japanese 
gardeners, who also import large quantities of vegetables from 
California and peddle them from house to house both in the towns 
and in the country. The farms are all small and their number is 



FARM ORGANIZATION IN SOUTHERN ARIZONA. 41 

' not large. Only a few records on such farms were taken, The re- 
sults obtained on six truck farms averaging 14.5 acres and upon 

which truck contributed 84.3 per cent of the total receipts were: 

Average total receipts, $824; farm income, $478; labor income, $110. 

Even home gardening is unpopular, gardens being found upon 

but 22.7 per cent of the farms studied. It is claimed by those who 
do not have gardens and by many who do that gardening does not 
pay. Gardens must be irrigated oftener than once per week and 

after every irrigation they must be cultivated. It is not always 
convenient to receive the water upon a farm at the time when the 
garden needs watering, and garden irrigation is therefore neglected. 
During the summer season the intense heat makes it difficult or 
impossible for women and children to work in the garden, while 
larger and more profitable farm enterprises require all the time of 

man labor. Weeds grow rapidly and all soils but the more sandy 

ones harden quickly after irrigation, even when cultivated, making 
an uncongenial home for garden plants. Gardening may be carried 
on during the winter months, but the number of plants growing 

_ during this season is limited, their growth is slow, and they are often 
injured by frosts. Plant lice multiply rapidly at all seasons of the 
year and are a constant menace to garden plants. Chinese peddlers 
import vegetables from California and visit the farmers two or three 

_ times a week, extending their routes out as far as 14 miles from the 
city, and sell vegetables at prices stated by the farmers to be lower 

than it would cost them to produce them on their farms. Many 
farmers had kept books on their gardening operations, and these 
were very positive in their statements that the enterprise does not 
pay. In the Gila Valley, where the climate is somewhat cooler, 
gardening could be more successfuly carried on in spring and summer 
than in either Salt River Valley or Yuma Valley; but here the water 
runs are more irregular and less certain and therefore gardening is 
but little more popular than in the other two valleys. 

Approximately 2,000 acres of cantaloupes are planted every year 
in Salt River Valley, but the enterprise is not found to any extent 
in either of the two other valleys. They are grown almost exclu- 
sively on contracts with eastern commission firms, who furnish the 
seed and send inspectors to the field to superintend cultivation, 
picking, and packing. The firms contract to advance a stated amount 
per crate when the cantaloupes are received for shipment, the amount 
rarely exceeding the cost of production and more frequently not equal- 
ing it. The cantaloupes are then shipped and sold on commission, 
the charge by the firm usually being 15 per cent, the farmer paying 
all expenses, including freight, icing, cartage, and cost of crates. 
The returns received by the farmers fluctuate violently, being some- 
times high enough to make the enterprise extremely profitable and 
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at other times so low that the farmers must draw upon the income 
from other enterprises to pay the freight bills. The enterprise is 
thus highly speculative, and, unless conditions should change radi- 
cally, can never become of great importance in southern Arizona. 

The relative importance on the farms studied of the enterprises 
that have been described is shown further in Table XVII, which 
presents the total receipts on 725 farms arising from each of the | 

various enterprises. — ; 
< 

TaBLE XVII.—Distribution of receipts among the various enterprises on 725 irrigated 
farms vn southern Arizona. ! 

Value of | Value of 
Enterprise. total Enterprise. total 

receipts. receipts. 

Dairyin | Cotton and cotton seed. -- = 522-2 222ss222 | $146, 889 
Net eee of dairy cattle over pur- | Alfatia pasture 5222) seer eee enemas 130, 324 

CHASESE Sas ne Se ee re ee $76, 339 | Barley 2::--3525 2 Se eee 119,440 
Increase in dairy cattle.....-.---.--- @: 273,500 || HOSS 22/222 <2—- 22h ee oe 89, 628 
Sales of butter and retail milk......- 76, 987 | Grain SOrghums 5-425 se— ee eee | 81, 081 
Salesiohereani=-- 2.22.2 --0---=- 2-2 297, 858 || Miscellaneous:sources.-.-----.-.----=-=-- 64, 229 

= | Brute ico aor. ae ee 60, 726 
Wotalh Garwryine ss a2 cae tees eee 124,740 .||" Alfalfa séed 222505 oa een 53,335 

————— || Sheep, goats, wool, and mohair -.-...--- 22, 805 
EVID Nayar sone am oe Seem et a seen ee 458; 899"1| CantaloupeS: 25. 2 == = eee 18,279 
IBPRECATE erie a5 oo orcas. asbesEe 418,751 || Truck and watermelons----....-.-.----- 13,651 
PIGS ho ce eeee a ea ee Nee eee et 180, 347 | Oats. 222.522 -cees 5. Le ee ee ee 11,106 
Poultry and poultry products-..-.-.-.---| 156, 9515 || Comm... 222.3222 5.85 e See eee 8,171 
MVCAG. earns see Se ne ee 162,446 | Irish potatoes and beans..........___-.- 3,015 

| 

a This increase in value of dairy live stock is due to increase in numbers rather than to increase in value 

of individual animals. 

THE ADAPTATION OF THE FARM ENTERPRISES TO THE SIZE OF THE 
FARM.? 

In the group of 54 farms of 19 acres or under were 12 dairy farms, 
10 poultry farms, 9 fruit farms, and 5 diversified farms. There 
were 6 farms on which dairying was combined with some other | 

enterprise and 4 upon which poultry was combined with some other 
enterprise. The remaining 8 farms in the group were devoted to 
various crop enterprises. Dairy, poultry, and fruit, and their vari- 
ous combinations, give much better results on these farms than other 
enterprises including diversified farming. The average receipts, 
farm income, and labor income of the 41 farms devoted to these 
three enterprises were $1,185, $760, and $313, respectively, while 

the corresponding figures for the 13 other farms were: Receipts, 
$700; farm income, $516; labor income, $120. 
Among the 45 farms of 20 acres there were 15 dairy farms, 4 

poultry farms, 4 farms that combined poultry with dairying, 2 fruit 
farms, 3 track farms, 5 hay farms, 2 farms upon which hay and grain ~ 
were combined, 7 diversified farms, and 3 beginners with enter- 
prises not thoroughly established. The dairy and poultry organiza- 
tion produced average results on the 23 farms as follows: Receipts, 

1 See ‘l'able X XT for classification of farms according to size. 
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$1,702; farm income, $1,161;-labor income, $535. The 12 farms 

% devoted chiefly to raising crops, including the fruit and truck farms, 

_ produced average results as follows: Receipts, $1,163; farm income, 

$698; labor income, $195. The corresponding figures for the 7 
. diversified farms were: Receipts, $1,250, farm income, $698; labor 

income, $332. 

In the group of 54 farms, ranging in size from 21 to 39 acres, 17 
farms were devoted chiefly to dairying, 3 to poultry, 2 to grain, 4 to 
fruit, 8 to hay, 3 to cotton, and 17 to diversified enterprises. Hay 

farming pays proportionately better in this group of farms than in 
_ other groups because of more intensive methods in cultivation, curing, 

and marketing. The 8 hay farms averaged as follows: Receipts, 
$1,848; farm income, $1,256; labor income, $469. The 4 fruit farms 

produced by far the largest returns of any types found in the group, 
as measured in net farm income, but because of the high valuetion 

_ placed on the land they failed to pay 8 per cent interest on the invest- 
ment and therefore produced minus labor incomes. The returns 
from these farms were as follows: Receipts, $3,191; farm income, 
$2,447; labor income,$—37. The returns from the 17 dairy farms 
were: Receipts, $1,795; farm income, $1,327; labor income, $526. 

Dairying, therefore, is one of the most profitable enterprises found on 
these farms. Diversified farming in which dairying was the leading 
enterprise also paid well, the average returns from the 17 diversified 
farms being: Receipts, $1,691 ; farm income, $1,249; labor income, $572. 

_ The average returns for the 54 farms in the group were: Receipts, 
_ $1,874; farm income, $1,317; labor income, $450. A considerable 
number of the dairy farmers in this group as well as in the two groups 
of smaller farms retail their milk, but the majority of them patronize 

_ the creameries. 
On the farms of 40 acres, dairying is the most prominent as well as 

_ the most profitable enterprise found. Of 84 farms studied, 34 were 
devoted almost entirely to dairying, and 9 others were devoted to a 
combination of dairying with some other enterprise, the two enter- 
plises Occupying about equal positions in the farm organization. 
There were 13 hay farms and 16 diversified farms. Among the 
remaining 12 farms, 1 was a hay and grain farm, 1 a fruit farm, 2 were 
grain farms, 3 were cotton farms, 1 produced cantaloupes, 3 produced 
alfalfa seed, and 1 was pasture. The average returns from the 43 
dairy farms were: Receipts, $2,186; farm income, $1,557; labor 
income, $653. Nearly all the dairy farmers in this group patronized 
the creameries. The returns from the 25 farms obtaining 82.2 per 

cent of their receipts from the sale of crops were: Receipts, $1,852; 

farm income, $1,093 ; labor income, $181. Thus itis seen that a dairy 
organization on these farms pays an average of $464 more per year 
than an organization based upon the sale of crops. The average 
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returns from the 16 diversified farms upon which live stock contrib-— 
uted 58.6 per cent of the total receipts and crops 39.5 per cent were: 
Receipts, $1,971; farm income, $1,389; labor income, $489. | 

Of 103 farms ranging in size from 41 to 79 acres there were 33 dairy 
farms, 27 of which were devoted almost entirely to dairying and 6 to 
dairying and 1 other enterprise. In addition to these there were 
23 diversified farms upon which dairying was the leading enterprise. 
There were 21 hay farms and 5 hay and grain farms. The remainder 
of the farms in the group were devoted to various enterprises as_ 
follows: Beef cattle, 3; poultry, 2; alfalfa seed, 4; fruit, 3; cotton, 7; 

bees, 2. 

The 4 alfalfa-seed farms gave remarkably high returns, as follows: 
Receipts, $4,646; farm income, $2,961; labor income, $1,855. The 2 

bee farms likewise gave high returns, but bee farming is a specialized 
enterprise for which the demand is limited. | 

Thirty-eight farms with a live stock organization based upon 
dairying, and upon which live stock contributed 84.2 per cent of the 

- total receipts, gave returns as follows: Receipts, $2,775; farm income, 
$1,931; labor income, $721. Forty farms with an organization based 
upon the sale of crops, and upon which crops contributed 81 per cent 
of the total receipts, gave returns as follows: Receipts, $3,174; farm 
income, $1,834; labor income, $574. Twenty-three diversified farms, 
upon which live stock contributed 53.7 per cent of the total receipts 
and crops 46.3 per cent, produced the following average returns: 
Receipts, $2,651; farm income, $1,736; labor income, $490. 

Also on farms of 80 acres, dairying occupies a prominent place, there 
being 24 farms out of 75 devoted chiefly to dairying and 4 to dairying 
and 1 other enterprise. There were 10 hay farms, 8 grain farms, and | 
15 diversified farms, dairying being the leading enterprise on the 
diversified farms. The remainder of the farms in the group were 
devoted to enterprises as follows: Poultry, 2; beef cattle, 1; alfalfa 
seed, 2; hogs, 1; cotton, 4; pasture, 3; potatoes and grain, 1. 

Thirty-two farms with a live-stock organization in which live 
stock furnished 83.3 per cent of the total receipts produced average 
returns as follows: Receipts, $3,842; farm income, $2,671; labor 
income, $1,264. The corresponding figures for 28 farme with an 
organization based upon the sale of crops and upon which crops fur- 
nished 82.8 per cent of the total receipts were: Receipts, $3,155; 
farm income, $1,820; labor income, $548. The average results 
obtained on the 15 diversified farms were: Receipts, $2,688; farm 

income, $1,683; labor Income, $427. The live stock organization 
gave returns averaging $851 better than the crop organization and 
$988 better than an organization based upon diversified erterprises. 

In the group of 47 farms ranging from 81 to 119 acres, dairying was 
not as prominent as in preceding groups, and about half of the men 
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engaged in dairying were beginners in the erienoriea and had not yet 
brought it to its highest desis of success. Ten farmers who depended 

“chiefly upon dairying for chee. receipts were very successful, obtaining 
returns comparing feonibly with returns from this enterprise on the 

' farms of the 80 acres, but five other farmers who attempted to com- 
pine dairying with fe hogs, or grain, were very unsuccessful. One 

3 sheep farmer was also very unsuccessful, and two beef cattle farmers 
were only moderately successful. ‘The ili stock organizations upon 
these farms, therefore, produce average returns pelatively much lower 
than returns from organizations of this kind on the farms of 80 acres. 

_ This difference is due to imperfection in the live stock organization 
itself. The five diversified farms in the group are nearly as success- 

ful as the 10 dairy farms, but they obtain an average of 29.4 per cent 
of their receipts from dairying, this enterprise being in every case 

- much the strongest of the three or more enterprises found on. these 
farms. Results obtained with some of the more successful enter- 

_ prises were as follows: Ten dairy farms, receipts, $4,124; farm 
income, $2,855; labor income, $1,089. Five diversified farms, 

receipts, $4,056; farm imcome, $2,479; labor income, $931. Two 
alfalfa seed farms, receipts, $4,412; farm income, $3,024; labor 
income, $1,297. ‘Two cotton farms, receipts, $5,784; farm income, 

$2,536; labor income, $927. Twenty farms devoted chiefly to hay, 
erain, or pasture were comparatively unprofitable, their average 

_ returns being: Receipts, $3,015; farm mcome, $1,713; labor income, 

| $130. 

On 39 farms ranging in size from 120 to 159 acres, enterprises were 
found distributed as follows: Dairying, 11 farms; beef cattle and 
dairy, 2; alfalfa seed, 1; hay, 6; hay and grain, 1; pasture, 3; 
cotton, 3; cotton and hogs, 1; grain, 5; diversified, 6. Some of the 

more satisfactory results obtained were as follows: Eleven dairy 
farms produced averages of, receipts, $6,275; farm income, $3,821; 

labor income, $1,602. Six diversified farms, receipts, $6,024; farm 
‘Income, $4,224; labor income, $1,722. One alfalfa seed farm, 
receipts, $4,303; farm mcome, $2,825; labor income, $1,406. One 
combination hogs and cotton farm,! receipts, $11,290; farm income, 

- $6,448; labor income, $4,235. 
Thirteen farms with a live stock organization, live stock contribu- 

ting 83.4 per cent of the total receipts, produced average returns as 
follows: Receipts, $6,034; farm income, $3,699; labor income, $1,410. 
The corresponding results obtained on 20 farms organized on the 
basis of sales of crops, upon which crops coaacionieal 80 per cent of 
the total receipts, were, receipts, $4,747; farm income, $2,473; labor 
income, $473. 

————— 

1 The farmer in this case was engaged largely in the business of buying hogs, keeping them a short time 

on his farm, and then selling them, rather than raising the hogs on his own farm, 
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In the group of 44 farms of exactly 160 acres each, were 17 strictly 
dairy farms and 3 upon which dairying was combined with hay or — 
grain. The strictly dairy farms were highly successful, producing | 
returns as follows: Receipts, $7,312; farm imcome, $4,976; labor | 
income, $1,958. The combinations of dairying aR hay or grain | 
were comparatively unsuccessful, the three farms producing average )§ 
returns as follows: Receipts, $5,618; farm income, $2,353; labor 
income, $343. There were 5 hay oes. 7 grain farms, and 2 farms ¥ 
upon which hay and gram farming were combined. The average 
results obtamed on these 14 kere were: Receipts, $4,748; farm 
income, $2,426; labor income, $416. 

The remaining 10 of the 44 farms in this group were devoted to 

enterprises as follows: Three hog farms, 2 beef cattle farms, 2 pasture 
farms, and 3 diversified farms. The 2 beef cattle poe produced 
results somewhat lower than those obtained on the dairy farms, and — 
the 2 pasture farms produced results somewhat below the average | 
for the whole group. The diversified farms and hog farms were 
comparatively unsuccessful. 

The average results obtained on 25 farms having a live stock 
organization in which live stock contributed 75.7 per cent of the total 
receipts were: Receipts, $6,784; farm income, $4,346; labor income, 

$1,491. The corresponding results on 16 farms with an organization 
based on the sale of crops, with crops contributing 81.6 per cent of 4, 
the total receipts, were: Receipts, $4,698; farm mcome, $2,534; labor | 
income, $486. The live-stock organization shows an average return 
of $1,812 more per farm than the organization based upon the sale of 
crops. | 

On the 50 farms ranging in size from 161 acres to 320 acres dairying 
is not quite as prominent as on the farms below this size, beef cattle 
coming into more prominence and largely taking the ee of dairymg — 
in the live-stock organization. Dairying is not entirely displaced by 
beef-cattle farming, however, and there are still many successful 
dairy farms among the larger farms. The enterprises found on | 
these 50 farms were distributed as follows: Dairying, 9 farms; beef 
cattle, 11; beef cattle and hay or grain, 2; hogs and pasture, 2; sheep 
and diversified animals, 2; hay, 6; grain, 6; pasture and alfalfa 
seed, 3, and diversified, 9. 

The dairy farms gave the highest returns, the average for the nine 
farms being: Receipts, $11,102; farm income, $6,606; labor income, 
$2,567. The six hay farms were unusually successful for this type 
of fs arming, the average returns being: Receipts, $9,556; farm income, 
$5,593 ; Soe income, $1,644. 

The farms devoted chiefly to beef cattle were more successful than 
the average for the group, but did not produce as high returns as the 
dairy farms. The two farms that tried combining beef cattle with 
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_ another enterprise were not so successful, one of them lacking $1,808 
_ of paying current interest rates on the investment and the other mak- 
ing a labor income considerably below the average for the group. 
_ Returns for the 11 farms obtaining 67.8 per cent of their receipts 

from beef cattle were: Receipts, $8,790; farm income, $5,481; labor 
income, $1,414. The grain and pasture farms were comparatively 
‘unsuccessful, as were the diversified farms. Diversified farming in 
this group and in the group of farms of 160 acres does not pay as well 
as on the smaller farms, chiefly because the leader of the diversified 
enterprises has been changed from dairying to hay and grain. 

Thirty-two of the farms studied were larger than 320 acres, the 
average area being 530 acres. ‘The enterprises found on these farms 

were distributed as follows: Dairy, 2 farms; beef cattle, 9; beef 
cattle and grain, 4; beef cattle and hogs, 1; hogs and dairy, 1; hay, 

4; grain, 7; cotton and grain, 1; diversified, 3. Of these enterprises, 
dairying and beef cattle proved to be far the most profitable, and 
where hogs were combined with either dairying or beef cattle the prof- 

its were greatly reduced. | 
The average returns on 17 farms having a live-stock organization, 

and upon which live stock contributed 80.8 per cent of the total 
receipts, were: Receipts, $18,163; farm income, $11,019; labor 
income, $3,318. Corresponding returns on 12 farms having an 
organization based upon the sale of crops, with crops contributing 
81.5 per cent of the total receipts, were: Receipts, $13,720; farm 
income, $6,718; labor income, $970. 

The superiority of a farm organization based on live stock over one 
based on the sale of crops has been shown in every size group. It 
has already been shown that as the percentage of receipts from 
dairying increases both farm income and labor income rise steadily. 
A classification of all farms on the basis of increasing percentage of 
receipts from live stock gave similar results; as the percentage of 
receipts from live stock rises there is a steady increase in both farm 

income and labor income. A classification of all farms based on 
increasing amount of working capital per acre also gives similar results. 
This would be expected, since an increase in working capital per acre 
usually represents an increase in the number and value of live stock. 

SS 

THE RELATION OF CAPITAL INVESTED AND SIZE OF FARM TO FARM 

INCOME AND LABOR INCOME. 

The amount of capital required for farming in the irrigated valleys 
of southern Arizona depends, first, upon the size of the farm to be 
purchased, and, second, upon the type of farming to be followed. 
The amount of capital invested has a direct and important bearing 
upon the standard of living afforded the farm family, and also upon 
the wages the farmer earns for his labor and supervision. In study- 



48 BULLETIN 654, U. S. DEPARTMENT OF AGRICULTURE. 

ing investment and returns upon it there is a distinct advantage — 

gained by dividing the farms into three groups based upon different — 
kinds of tenure, viz: Owned farms, farms partly owned and partly | 
rented, and farms wholly rented. Tables XVIII, XIX, and XX 
show the relation of the amount of capital invested to the wee incom e | 

and labor income. 

Taste XVIII mle of the amount of capital invested upon farm income a laboe 
income on 446 owner farms in the irrigated valleys of southern Arizona. 
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TABLE XIX.—Effect of the amount of capital invested by tenant on farm income and labor 
income on 96 tenant farms in the irrigated valleys of southern Arizona. 
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TABLE XX.—Effect of the amount of capital invested by the operator on farm income ands 
labor income on 85 farms partly owned and partly rented by the operator. 
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upon owned farms no satisfactory degree of success is obtained until 
lithe investment reaches at least $8,000. Even at this point the labor 

=. 

income i is not equal to that paid to Mexican and Indian labor for work 
on the farms, while the farm income little more than reaches the 

_ average living requirements of a farm family. Renters make a 
_ much larger labor income than owners, for an equal amount of capi- 

tal invested,. owing to the low rent charged for land as compared 
with the average mortgage interest rate. The average net returns 
to the landlords on 210 rented farms were 4.87 per cent of the value 
of the realestate. Upon these terms renting becomes a more profit- 
able method of increasing capitalization than borrowing money, 
and men of small means have found it more profitable to rent land 
than to purchase it. This is due to the fact that working capital 
earns a much higher interest rate in southern Arizona than money 
invested in real estate, and by investing in live stock and equip- 
ment and renting his land the renter is able to earn much more for 
his labor, which is his chief asset, than he can earn on the land that 
he could purchase with the amount of money he has at his command. 
As shown in Table XX, a considerable number of the owners of the 
smaller farms increase the size of their business by renting addi- 
tional land, making a profit by doing so. 

The tables show a steady rise in the average size of the farms 
operated as the amount of capital increases, but as there are wide 
differences the size limits of farms operated by a given amount of 
capital the influence of the factor of size of farm can best be studied 
by classifying the farms into groups having narrower size limits 
than are obtained by classifying on the basis of capitalization. The 

_ study of the distribution of capital on the various farms and the 
distribution of expenses can also be studied better by classifying 
into groups based upon size of farm. 

In establishing the size of farms in Arizona there has been a strong 
tendency to divide the section of 640 acres into even fractions, such 
as halves, quarters, eighths, sixteenths, thirty-seconds, and sixty- 
fourths, giving rise to a large number of farms of the even sizes of 
320, 160, 80, 40, 20, and 10 acres respectively. When it is desired 
to increase the size of one of these farms it is usually done by adding 
to it some even division of itself or some other one of these divisions. 

In order to preserve these even divisions as much as possible in 
the study of size, the farms were classified into the following groups: 
Farms of 19 acres and under; 20 acres; 21 to 39 acres; 40 acres; 41 to 
79 acres; 80 acres; 81 to 119 acres; 120 to 159 acres; 160 acres; 161 to 

320 acres; and above 320 acres. In determining farm income and 
labor income for this study all rented farms have been regarded as if 
owned by the operators, the farm income being determined by sub- 
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tracting from the total receipts all expenses incurred by both land- — 
lord and renter except rent, and the labor income by subtracting 
from the farm income interest at 8 per cent on the total investment — 
of both landlord and tenant. = § 

The investment required on these farms and the returns obtainied 

from them are shown in Table XXI. 

TaBLE XXI.—Investment required on farms of different sizes, and the farm income ona 
labor income obtained by the operators of these farms in the irrigated valleys of southern | 
Arizona. 
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It will be noticed that the farm income and labor income rise 
steadily as the size of the farm increases, with the exception of one 
eroup, namely, those farms ranging in size from 81 to 119 acres. 
In searching for the reason why the labor income falls instead of 
rising in this group it was found that 53.2 per cent of the farmers 
were engaged extensively in hay farming, grain farming, or in the 
sale of pasture, while but 38.5 per cent of the farms in the group of 
next larger farms were so engaged, and in the group of farms of 80 
acres but 33.3 per cent were so engaged. But 21.3 per cent of the © 
farmers were engaged in dairying, and many of these were beginners _ 
in the enterprise, while in the group of farms next higher in size — 
26.0 per cent of the farmers were engaged in dairying and 15.4 per 
cent in highly profitable diversified live stock farming. In the 
group of farms of 80 acres, 32 per cent of the farmers were engaged 
in dairying; while in the group of farms of 40 acres, 40.5 per cent of 
the farmers were engaged in this enterprise. We have seen that 
during the three years covered by these studies the three dominant 
enterprises on farms ranging from 81 to 119 acres were among the 
less profitable in these valleys, while dairying and general live stock 
were among the more profitable enterprises. | 

The reason the farmers on farms of this size are not so extensively 
engaged in dairying is found in economic changes that took place 
about the time these studies were begun. ia former years hay 
farming had been a comparatively profitable enterprise owing to the 
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higher prices received, but with the finishing of the extensive work 
_ requiring the use of teams, that had been in progress by the United 
_ States Reclamation Service for several years, and the opening up 

of new alfalfa lands, both in these valleys and elsewhere in Arizona 

and New Mexico, the price of alfalfa hay dropped considerably. 
_ The farms were large enough, however, to furnish their owners with 

a comparatively comfortable living, and they did not respond quickly 
to this economic change. 

The owners of smaller farms have been feeling for several years 
the necessity for more intensive methods and have been turning to 
dairying to meet the situation. The raising of live stock has always 
been attractive to owners of large farms in all sections of the country, 
and southern Arizona has been no exception. The tendency in 
this State for the owners of large farms to engage in stock raising 
has been coincident with the development of irrigation. 

The farms ranging in size from 81 to 119 acres are not quite large 
enough to make the raising of beef cattle attractive to their owners, 
and are yet large enough to furnish a comparatively comfortable 
living for the farm family without the dairy enterprise. Their 
owners have therefore been slow to respond to the changed economic 
conditions; many of them are still devoting their time to com- 
paratively unprofitable enterprises, and a large percentage of these 
are on abnormally high priced land. 

The owners of many of the smaller farms were obliged to do outside 
labor to add to the income furnished by the farm. Some outside 
labor was also done by owners of larger farms, but in such cases the 
labor was done for the purpose of making more profitable use of 
equipment purchased for special operations on their own farms, such 
as leveling land, heading grain, etc., rather than as a necessity to 
add to the farm income. The number of farmers working out and 
the amount so earned by them is shown in Table XXII. 

TABLE X XI1.—Numeber cf-farmers earning money off the farm out cf a total of 725 farmers 
and the amount so earned. 

Average | Average 
Number Number 

: Number |of farmers| C2™ed by : Number |of farmers|°2!¢4 by 
‘ e- 1p. 5 € 

Size-group of farms. pore ee Size-group of farms. VDE e Bes 
| ut. out. 5 out. 

_ Acres. Acres 
JSC S55 a arena ame 62 20 S206F le Sill Omen 2 ee eee 56 8 $554 

Se RS Se See | 60 19 Spioy | MPVs ee oo SoodoT 47 8 450 
30 cate AE Le 68 22 Oost GOA eee ee 49 4 559 
cS Oe Se ees 92 21 A245 (eG —320 eee ee eee 62 7 495 
ATO Gaeta 2 eS. 111 21 A0Oa Ee Over s20 seme seeene. 35 4 826 
CU Seon e get ae 83 9 804 

It will be noticed that the number of farmers doing outside work 

falls off sharply at the group of farms of 80 acres. This must be 
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taken to mean that farms of this size and larger fully occupy the time 

ot their operators and give them satisfactory incomes. It sho 

included except in so far as it offsets hired labor on the farm, or rep- 
resents but a few days work with equipment done chiefly to accomo- | 
date neighbors not possessing such equipment. i | 

| 

TABLE X XIII.—Distribution cf capital on 627 irrigated farms in southern Arizona. 

DISTRIBUTION OF CAPITAL PER FARM. 

2 Other | Ma- Cash r Produc- |} Total Total Total 
Average | ETON build- | chin- | Land. and aioe tive live | working | real invest- | 
ee IBS: ings. ery. | feed. | ~ * | stock. capital. | estate. ment. | 

Acres. 
11 $826 | $165 | $235 $3, 340 $100 $153 $614 $1, 102 $4,315 $5, 417 
20 845 | 162 267 4,583 133 283 843 1,526 5, 679 7,205 
30 1,122 | 160 375 Up 175 368 1,074 1, 992 8, 853 10, 845 
40 S7iedlee 195 391 7, 525 206 439 1,437 2,473 8,646 | 11,119 
62 1,102 | 283 489 10,970 351 595 1, 585 3, 020 12,381 15, 401 
80 952792296 567 11, 649 438 584 2,097 3, 686 12, 898 16, 584 

101 1,150 316 632 15, 677 494 613 1,920 3, 659 17, 270 20, 929 
137 1, 232 360 849 19, 165 “847 «(| 1,052 - 3, 558 6, 306 20, 744 27, 050 
160 1,446 | 559 | 993 22,789 | 1,032 928 4,411 7, 364 24, 794 32,158 
244 | 1,848 | 872 | 1,464 | 33,661 | 1,384 | 1,359 6,213 | 10,420 | 36,543 | 46,963 
530 -| 1,500 | 2,054 | 1,570 66, 88 3,351 | 2,065 11, 058 19, 044 | 70, 426 89,470 

DISTRIBUTION OF CAPITAL PER ACRE. 

11 | $75.00 $11.00 |$21.00 $304 | $9.10 Is11.00 $56 $100 $392 $492 
20 | 42.00 | 8.00 | 13.00 229 | 6.60 | 14.00 42 76 284 360 
30 | 38.00 | 5.30 | 12.50 DFOe a egneelatonAg 36 66 295 361 
40 | 22.00 | 4.90-| 9.89 188 | 5.10 | 14.90 36 62 216 278 
62 | 18.00 | 4.60 | 7.90 177 4, 5.70 |. 9560 26 49 201 250 
So | 12-00" 6 °3:-70 7 “7510 146 | 5.50 | 7.30 26 46 161 207 

101 | 11.40 | 3.10 | 6.30 155-| 4.90 | 6.10 19 36 171 207 
137 9.00 | 2.60 | 6.29 140 | 6.20] 7.70 26 46 151 197 
160 9.09 | 3.50 | 6.20 142 | 6.40 | 5.85 28 46 155 201 
244 7.60 | 3.60 | 6.00 138 | 5.70 | 5.6) 2 43 150 193 

| 530 2.8) | 3.90 | 3.00 1262/1 16-30 me erae90 21 36 133 169 

PER CENT OF TOTAL INVESTMENT. 

11 15.2 3.1 4.3 61.7 1.8 2.8 183 20.3 70.4 vil: 
20 (17 2.3 3.7 63.9 1.8 3.9 rie, 21.27 78.8 -\2.+ 10 
30 10.3 165 3.5 69. 8 1.6 3.4 9.9 18.4 4 ed 
40 7.9 1.8 3.5 67.7 1.8 3.9 12.9 22.2 rye eee 
62 7.2 ris 3.2 71.2 rh 3.9 10.3 19.6 30,4 |.) eee 
80 5.7 07 3.4 70.2 2.6 3.5 12.6 22.2 77: | 

101 5.5 1.5 3.0 74.9 2.4 2.5 9.2 (75 92.5 |. ee 
137 4.6 123 ait 70.9 ail 3.9 13.1 23.3 (a 
160 4.5 127 al 70.9 3.2 2.9 107 22.9 77.1 |. ae 
244 3.9 1.9 ai 71.7 2.9 2.9 13.2 22.2 77.8. |ooacs 
530 17 2.2 se et le 397 3.9 12.4 21.3°'| WaT | 

The distribution of the capital required on the various farms is — 
shown in Table XXIII. As the size of the farm increases the-pro- | 
portionate investment in buildings and machinery decreases, leaving 
a larger percentage of the total investment for land and productive 
live stock, or other working capital. At the same time the owners 
of the larger farms live in better houses, have larger and better equip- 
ment, and own larger and more valuable work stock. The price per 

acre of the real estate decreases steadily as the size of the farms in- — 
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The amount of cash and supplies required per acre remains 
early constant except on the smaller farms, where it is somewhat 

larger. The value of the machinery! per acre decreases steadily 

as the size of the farm increases, as does likewise the value of the 

work stock, indicating a more efficient use of these two items of 

working capital on the larger farms. The value of productive live 
stock per acre decreases as the size of the farm increases, indicating 

more intensive farming on the smaller farms. 
The relative intensiveness of the farming on the farms of various 

sizes 1s Shown in Table XXIV. 

eth 

TABLE XXIV.—Relative intensiveness of the farming on farms of different sizes in the 
urrigated valleys of southern Arizona. 

Number 
ofanimal 

Average paer preceipts HADEUSES pen Labor aad: 

oe farms are were sath Wee ante tive live 
paris: y ; P : * | stock per 

100 acres 
of land. 

Acres. Days 
11 54 $98. 20 $34. 70 $63. 50 31.8 77.6 
20 45 70. 80 24. 00 46. 80 16.1 56. 4 
30 54 62. 50 18. 60 43. 90 11.6 48.5 
40 84 51. 50 16. 40 34. 7 10.1 46.3 
62 103 46. 90 16. 90 30. 00 8.3 36. 0 
80 75 42. 00 15.00 | 27. 00 6.7 36. 6 

101 47 35. 7 14. 40 21. 30 6.2 29.1 
137 39 40. 30 17.40 | 22. 90 5298) 40. 6 
160 44 37. 20 14. 80 22. 40 Sy) =| 42.3 
244 50 34. 70 14. 50 20. 20 4.8 41.9 
530 32 30. 90 14. 00 16. 90 ah of 44.6 

In studying the table it must be remembered that intensity does 
not merely mean increased yields per acre, but that it involves the 
kind and value of crops grown, the kind and number of live stock 

_ kept, the system of marketing, and the amount of labor put into the 
farm business. It will be noticed that as the size of the farm in- 
_ creases the receipts per acre, the net income per acre, the amount of 
labor per acre, and the amount of productive live stock per 100 acres 
_alldecrease. That is, the small farms are managed much more inten- 
sively than the large ones. This increased intensity, however, does 
not usually compensate for the difference in the number of acres 

farmed, as we have seen in Table XXI, and the larger farms there- 
fore afford better standards of living and pay better wages to the 
farmer than the small ones. This is due largely to greater efficiency 
in the management of labor, land, and capital on the larger farms, | 
and to greater efficiency in the use of work stock and equipment. 
This efficiency is shown in Table XXYV. 

1 Tho value of the machinery reported in the table is about half what it would cost if purchased new, 

since present values only of all worn or second-hand implements and machinery were asked for in taking 

the records. 
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TaBLE XXV.—Relative efficiency in the use of land, workstock, capital, and labor, on 
irrigated farms of different sizes in southern Arizona. s 

Hired c | os Man 7 ire apital | Produc- | 
Ae kes Work | ¥ aus units in \ alue of and Area jee managed tive | 

ae NOTSEC | STOCK stock | @borin- |yapor per |, family | farmed = per man | animal | | 
ares |per farm... head, | cluding Per | Jabor per | per man. ignse unitin | units per) | 

BE ‘| operator. : acre. ; labor. man. | 

Acres, Head. ; Acres. Acres. 
11 1.8 $86 12 $58. 2 $11. 00 9.2 6.2 $4, 514 (ail 
20 2.8 100 tea 33.7 7.05 18.2 Teal 6, 550 10.1 
30 3.4 110 P2 26.3 6. 23 25.0 8.8 9, 038 12.2 
40 3.8 117 1.4 20.4 6.45 28.6 10.5 7, 942 13.2 
62 4.9 121 1G 7 20. 2 9. 06 36.5 Pe 9, 060 13a 
80 5.0 117 1.8 15.3 7.19 44.4 16.0 9, 213 16.3 

101 Sue 115 Pro 14.7 8. 28 48.1 19.1 9, 966 14.0 
137 7.8 132 2.7 1555 9.01 NOE 17.6 10, 019 20.6 
160 test 121 2.9 14.1 8. 88 5522 20.8 11, 089 23.3 
244 10.7 127 3.9 12.3 7.96 62.6 2209 12, 042 26. 2 
530 16.3 177i 6.5 9.3 6.99 81.5 32.5 13, 765 36.4 | ec : | BL | 

The number of acres farmed per man and per horse increases 
steadily as the size of the farm becomes larger. A man unit in labor 
manages nine times as many acres in the largest-farm group as in 
the smallest-farm group, three times as much capital, and five times | 
as many productive animal units. One horse works five times as — 
many acres in the largest-farm group as in the smallest-farm group. | 
The work stock is considerably more valuable on the large farms. 
The number of man units in labor increases with the size of the 

farm, but the total value of hired and family labor per acre, except 
in the two extreme groups, remains nearly constant, indicating that 
the increasing efficiency of man labor with increasing size of farm is 
due chiefly to increased efficiency of the operator himself and his 
equipment. ‘This is also indicated by the steady decrease in the total 
value of man labor per acre as the size of the farm increases. 

The rate of interest earned on capital rises with the size of the farm 
up to 80 acres and then slowly falls, with the exception of the group 
ranging from 81 to 119 acres, where there is a sharp decline followed 
by a rise in the group of next larger farms. In calculating this 
interest rate the contribution of the farm to the family living was 
added to the farm income, and from the sum the value of the oper- 
ator’s labor! was subtracted; the difference was taken as interest © 
earned by capital. Table X XVI shows the relation of size of farm to | 
interest earned on capital invested. While farms of 20 and 30 acres 
pay aslhtly higher interest rate on investment than farms larger than 
159 acres, they pay but little more than half as much for the farmer’s 
labor and managerial ability; and if this item were taken at a uni- 
form figure of $600 for all farms the farms larger than 40 acres would 
pay a higher interest rate than the small farms up to and including 
40 acres, with the exception of the group averaging 101 acres and the 

‘The value of the operator’s time was obtained by asking him the question: “How much would it cost 

you to hire a man to do the work that you do and manage the farm as wellas you manage it.” 



Nie 

LE 

FARM ORGANIZATION IN SOUTHERN ARIZONA, 55 

‘ group of largest farms, and in these two groups the rate would be 
_ very close to that paid by the farms of 40 acres. Farms ranging in 
_ size from 40 to 160 acres pay the highest rate of interest. 

TABLE XX VI.—Relation of size cf farm to rate of interest earned on capital invested. 

oleate 

Farm Opele A 
ie N income | tor’s val- mount Rate 

one plus farm) uation of} earned earned 
Size group. Area. Tie ast _ {eontribu-| his labor on on 

att tion to |and man-| invest- | invest- 
2 family agerial ment. ment. 

living. | ability. 

Acres Acres. Per cent. 
NOW TSS Se TN eran il $5, 417 $956 $528 $428 7.90 

Lice? coe bet oe Eee Beee te ae 20 7, 205 1, 220 515 705 9.79 
1i tm SWkcas- e546 RCRA ee ee 30 10, 845 1, 660 597 1, 063 9. 80 
eee ire Ade Meter es SE eg 40 11, 119 1, 688 554 1, 134 10. 20 
Hl he (Ce eee Ree Rare ee ae 62 15, 401 2,215 672 1, 643 10. 02 
SOs Jeo SSG ER Ue ORES a ae 80 16, 584 2, 461 659 1, 802 10. 87 
SUL UG) TH es oe oe 3 101 20, 929 2, 508 672 1, 836 8.77 
UAW) WG eae eee Be She ie ane 137 27, 050 3, 484 771 2; 713 10. 03 

= on eeu See Hata ar Bae See ees eee 160 32, 158 3, 938 844 3, 094 9. 62 
LE UO SYDEES AM Beh oes Ths ne AS en 244 46, 963 ilo) 1, 000 4, 310 9.18 
So SMD eR Que Ae aS a i 530 89, 470 9, 286 1,159 8, 127 9. 08 

There is a definite relation between size of farm and the magnitude 
of the receipts, expenses, percentage of receipts paid out in expenses, 
and the percentage of expenses paid for labor. These relations: are 
shown in Table XX VII. 

Taste XXVII.—Relation of size of farm to receipts, expenses, percentage cf receipts 
paid out in expenses, and per cent of expenses paid for hired labor on irrigated farms in 
southern Arizona. 

ik e ue cent Per cent 
verage umber P ofreceipts | ofexpenses 
area, of farms, | Receipts. | Expenses. | 5:4 outin| paid for 

expenses. |hired labor. 

¥ | 
Acres 

11 54 | $1,080 $382 35.4 24.1 
Z0 45 1,416 481 34.0 28. 7 
30 54 1, 874 557 29.7 los 
40 84 2,045 658 32.2 29.6 
62 103 2,907 1,045 35.9 44.5 
80 75 3, 357 1,201 35.5 40.5 

101 47 3,612 1,457 40.2 44.8 
137 39 5, 526 2,385 43.1 50.8 
160 44 5, 951 2,361 39.7 51.0 
244 50 8, 465 3,546 41.9 51.2 
530 32 16,354 7, 420 43.7 49.0 

There is a common belief in Arizona that the expenses in running 
a small farm are much less than those incurred in operating a large 
farm. While this is true abolsutely, it is notin general true relatively. 
Table XXX shows that the percentage of receipts paid out in ex- 
penses does not vary greatly in any of the size groups, and that this 
percentage is as large on farms smaller than 20 acres as it is on farms 
of 80 acres. On farms larger than 80 acres the percentage rises slightly, 
but the rise is not great enough to verify the common opinion. The 
percentage of expenses paid out for labor is progressively larger on 
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the larger farms, but the advantage the smaller farms have in labor _ 
expense is nearly overcome by proportionately greater expenses for — 
taxes, feed, and water. -4 

The distribution of expense on farms of different size is shown in 1 
Table XXVIII. 

TaBLE XXVIII.—Distribution of expenses on farms of different sizes in the irrigated 
valleys of southern Arizona. 

: 2 Thrash- | Repairs Feed : 
Average pes ey ing and aes pur- Taxes. | Water. eee Total. 

size. abor. abor. paling. | chinery. | chased. | laneous. - 

Acres 
11 $92 $20 $10 6 $140 $38 $18 $58 $382 
20 138 21 16 8 116 61 oon 88 A481 
30 152 39 59 9 74 91 47 86 557 
40 194 70 Mid. 16 72 95 58 76 658 

} 62 465 115 105 16 63 129 85 67 1,045 
80 486 81 123 16 100 148 iB Ie 135 1,201 

101 652 161 lr 21 63 194 126 | 63 1,457 
137 1 ae bY 140 191 40 140 243 |\- 190 | 229 2,385 
160 1, 203 211 209 44 106 281 210 | 97 2,361 
244 1,814 177 241 63 266 | 382 295 308 3,346 
530 3,636 118 597 | 148 Ose a Sao 668 | 1,123 7,420 

| | 

While it has been shown that the smaller farms do not furnish as 
large a farm income as the larger farms, and do not pay as high wages 
to the operators, it is yet possible to make incomes of considerable 
size even on the small farms. This is shown in Table X XTX, which 
presents the maximum and minimum farm incomes made in each 
size group, and the percentage of farms in each group making a 
farm income of $1,500 or more. 

TaBLe XXIX.— Maximum and minimum farm incomes made in the different size groups, 
and the percentage of farms in each group furnishing an income of $1,500 or more. 

Percent- 
, age of 

Tse wee arms in 
. Minimum) group 

Size-group, aeres. Mamber Avatee fama =| .jarm | furnish- 
i : income. | come. | _ ing 

incomes 
of $1,500 
or more. 

Acres. 
DO RLOPeR ooe eae ee ees See eae ae epee scorns Se 54 11 $2, 621 $151 5.6 
Aa he Fs ee ate Re Een ee eh ome ae ee eee 45 20 3, 399 97 15.6 
PAN TiC ete eas Sai taps MES Sina SS ae ee 2 eee eee 54 | 30 3, 876 69 29.6 
LT) Ee elk Pa a EG) SRS Wee ocay ye Be oe a Oe 84 40 4,711 25 27.4 
AUTO MO reais moc ee Rete ee eA oN ee oes My Pe 103 62 5, 492 347 | 62.1 
EE AAAS ee One eens te seeks coos Joba eee eee 75 80 5, 323 88 74.7 
BOIL ss Se ee ee ee ee ee LAE eS ee ee 47 101 4, 692 723 | 80.9 
OEM DOS A oh eS ne We a eS he ee A 39 137 7, 707 834 | 92.3 
160 Een ee ee te eps ee hens aoe ee rem hese een 44 160 9, 062 860 90.9 
AGT O ORS 2S Se Be Se ee See He WEES IE PS 50 244 14, 266 385 98.0 
OM ET see eet cues he es Sige See eee e 32 530 24,215 3, 386 100.0 

Since in all tables hitherto presented the results have been average 
results of all farms of a class, and therefore have been proportion- 
ately influenced by the poorer farms as well as the better ones, and 
since in all communities there are always a few farmers who fail, no 
matter what the circumstances may be, it will perhaps add to the 
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completeness of the data herein presented to make two groups of 
farms, one consisting of all those farmers who made over 8 per cent 
interest on their investment, and the other consisting of all farmers 
failing to make 8 per cent on investment, and present comparative 
data in the two groups. Such data are presented in Table XXX. 
In, this table the contribution of the farm to the family living was 
omitted, and the value of the farmer’s labor was not deducted in cal- 

culating rate of interest. 
The table shows that there are 161 farmers out of 627 who with an 

average of 98 acres each can make only 5.9 per cent on ‘their invest- 
ment by devoting their whole time to the work, while there are 466 
farmers with only 8 acres more land that can make 13 per cent on 
their investment in the same manner. The average investment in 
the two groups of farms is almost the same, though the price of the 
land in the group making the lower profit is $30 per acre greater than 
in the other group. The more successful farmers make an average 
of $1,705 more per year than those who are less successful. The aver- 
age expenses are almost the same, so the difference in farm income in 
the two groups is due almost entirely to differences in total receipts. 
The factors affecting total receipts have been discussed quite fully 
under the various farm enterprises, and need no further discussion 
here. 

TABLE XX X.—Comparison of farms making a relatively high interest rate on investment 
with farms making a relatively low interest rate. 

FARMS PAYING MORE THAN 8 PER CENT ON INVESTMENT. 

| Aver- | Aver- Work- 
Aver- | Num- | Aver- age age Aver- value pee ing eee Tat t 

Size group.| age | berof |agere-| farm | labor |ageex-| 0-2” capital Seid es: ae 
area. | farms. | ceipts. in- in- pense. peL per per Pe iene. 

Gouten |econie: acre. | acre. | a ore. farm, 

| 

Acres Acres. Weer Ch 
OOO 42422 11 42 | $1, 152 $794 $376 $358 $376 $475 $99 | $5, 225 15.2 
Oa ae 20 | 26 1,821 1,341 436 480 267 361 94 U5 Pay) | 18.5 
21 to 39....- 30 40 1,968 1,415 705 553 228 296 67 8, 871 | 15.9 
A reise 8 40 62 | 2,324 1,677 828 647 199 265 66 | 10,587 15.8 
AL TOMO e ce: 61 AGEs set, | 22132 973 995 190 237 47 | 14, 487 14.7 
SOp sete sos. 80 62 | 3,658 | 2,393 1,050 1, 265 160 210 50 | 16,796 14.3 
SU to M19: = 117 32 4,066 | 2,512 897 1, 554 152 188 36 | 20,181 12.4 
120 to 159... 138 32 5,838 | 3,487 1375 In 25351 145 192 47 | 26,398 13.3 
GOS se 160 32 | 6,656 | 4,294 1,662 | 2,362 155 206 51 | 32,902 aie i 
161 to 320... 249 37 9,365 | 5,624 1,919 | 3,741 141 186 45 | 46,314 iDa A 
Above 320... 525 | 25nl Lie l3h 10359) |, 30693 |: 6002 135 173 38 | 91, 160 11.4 
Allfarms..-. 106 | 466 | 4,480] 2,995 | 1,182] 1,485 157 204 47 | 21,668 13.0 

‘ : | 

FARMS FAILING TO PAY 8 PER CENT ON INVESTMENT. 

Otod9es2 2. 11 12} $823 | $361 |— $126 $462 $427 $526 $99 | $6,090 5.9 
7A Se eee 20 19 862 379 |— 195 483 307 358 51 | 7,168 3:0 
PAHOA aes 30 14 1,608 1,037 |— 282 571 480 543 63 | 16, 484 6.3 
CA pee as os 40 | 22 1, 256 571 |— 445 685 264 315 51 | 12,618 4.5 
41 tom9e =... - 63 | 27) 2,287 1,102 |— 336 1,185 236 287 49 | 17,977 6.1 
SOM Shen + 80 13 1,924 1,022 |— 224 902 167 195 28 | 15,577 6.6 
Sito wLOLee. 100 15 | 2,641 1,393 |— 409 | 1,248 194 225 28 | 22,523 6.2 
120 to 159 -. -| 135 7\ “35100 1,562 |— 840} 2,538 180 222 42 | 30,025 5.2 
160 Ss22 ose. 160 12) 4,072 1,712 |— 677 | 2,360 156 189 33 | 30,172 Oni 
161 to 320... 232 13 5,904 |) 2,912 |—1,000 | 2,992 175 211 36 | 48,808 6.0 
Over 320.... 547 7 | 18, 581 5,121 |—1,539 | 8,460 124 153 29 | 83, 436 6.1 
Allfarms.. ; 98 161 | 2,796 1,290 |— 466 1, 506 187 224 37 | 21,951 5.9 
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The labor income is affected both by the total receipts and the — 
price of the land, higher priced land calling for. a higher interest _ 
charge against the farm income, and lessening the labor income to — 
that extent unless the higher priced land produces correspondingly 
higher receipts. Where the element of speculation is not present 
the price of land is usually a good measure of its agricultural value, 
but where speculative values are attached to the land the returns 
obtained by farming may not be in any way commensurable with the 
price. 

In both groups of farms the average farm income rises with the 
size of the farm, but in the group failing to make 8 per cent the minus 
labor income becomes greater as the size of farm advances, since on 
a losing rate of interest the greater the capital invested the greater 
will be the loss. 
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