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T INFLUENCE PROFITS
ON IRRIGATED FARMS

By L . .....t\.. Moonnorss, R. T. BURDICK AND J. B. HUTSON

To obtain accurate information regarding farm organization and
manaeemcnt problems, including farm practices and enterprise com
binations, a detailed study was undertaken in the irrigated districts of
Northern Colorado during the years 1922, 1923, 1924 and 1925. The
route method of study was used; that is, about 25 farms were visited
at regular intervals each year and the farmers were assisted in keeping
careful and complete records of all farming operations. These farms
are located chiefly in Weld County. Data showing the man labor,
horse work, seed, fertilizer and other materials 'used in growing crops,
and the feed, man labor, horse work and miscellaneous cash cost in
producing livestock and livestock products were obtained from thirteen
farms for the entire four-year period, two other farms for three years,
ten other farms for t\VO years and seven additional farms for one
year.! The crop yields and livestock production were obtained in all
cases. The study was undertaken jointly by the Department of Eco
nomics and Sociology of the Colorado Agricultural Experiment Sta
tion and the Bureau of Agricultural Economics of the U. S. Depart
ment of Agriculture."

In the original selection of these farrns an attempt was made to
secure farms typical of the region. Our study and observations in this
irrigated area have led us to believe that this group of farms has pro
duced results that are considerably better than the average. Men who
are interested enough in their farm business to keep this kind of a
record systematically thru a period of years are not average farmers.
These men were primarily interested in securing some suggestions
which would enable thenl to increase their profits. Those who did not
have this viewpoint dropped out after keeping one or two years'
records. The average farmer gives little or no attention to the matter
of keeping records, therefore it would appear to be a safe conclusion
that these men were better than the average and the results bear out
this conclusion.

In this bulletin some of the results of this study are presented.
First, a brief summary is given of the agricultural development of the
irrigated section of Northern Colorado, of which the farms studied in
\¥eld County are typical in many respects. Second, data showing the
financial returns obtained on these Iarms are shown and the reasons
for the variations in returns are discussed. Systems of farming illus
trating features responsible for profits are shown . Unusually effective

1 Data from farms for which records were available for only one year are not pre
sented in this bulletin.

2 Work is being continued in this area during 1926 and 1927 for the purpose of ob
serving further the results on fa.rrns following systems and practic-es in line
with the concluslons presented. Financial records are also being obtained on
a large number of additional farms.
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of three feet and has under it a heavy, fine, sandy loam to a depth of
six feet or more. This is the most extensive type in the region. The
Colorado fine-sandy loam is well suited to the production of such
crops as alfalfa, potatoes, sugar beets and small grains. The Billings
loam occurs in small, narrow strips bordering the streams that flow
across the Colorado fine sandy loam. The Billings loam consists of
a loam usually from two to five feet deep which rests upon a gritty
or gravelly IOa1TI, or in some instances on sand or sandy loam. This
type is usually considered somewhat stronger than the Colorado fine
sandy loam. It is, however, adapted to about the same crops as the
latter. Sugar beets do particularly well on this type.

In topography the region varies from rough, hilly and rolling up
lands to slightly undulating plains, sloping gently towards the streams.
This permits a ready and even distribution of water and at the same
time affords opportunity for excellent natural drainage.

RainfaII.- The climate of this district is distinctly semi-arid. The
mountains to the west serve as a barrier to the moisture-laden winds
originating on the western slope, and they are responsible for the re
latively low precipitation of this region. A review of the weather
bureau records which have been maintained at Greeley for a period of
30 years or 111are, shows an annual" average precipation of about 13
inches for the first ten-year period; approximately 15 inches for the
second period; and close to 12 inches for the decade ending with the
calendar year 1925. This means an average for the 30 years of slight
ly better than 13 inches per year. The greater part of this rainfall oc
curs during the gro\ving season. The highest average monthly rain
fall comes in IVIay; the lowest occurs during the winter months. Rather
wide variations f rorn these averages may ·be observed from year to
year. In the course of this study t\VO exceptional years were experi
enced. In 1923 the total annual precipation was approximately one
and one-half times the normal rainfall, while the gro\ving season of
1925 "vas reported as one of the driest years in the history of the
district. As a matter of fact the dry period began in the fall of 1924
and continued well into the crop-growing season of 1925.

Growing Season.- The gro\ving season lasts approximately five
months. The average date of the last killing frost in the spring occurs
about April 30, while the earliest date for the first killing frost in the
autumn COUles about September 25. In the four years, 1922 to 1925 in
clusive, killing frosts were reported for three years in succession as late
as the middle of May. In 1925 a killing frost did not occur in the
autumn until October 9, which was about 15 days later than normal.
December, January and February are the coldest months of the year.
The warmest period comes in June, July and August. There is a re
latively high percentage of clear days. It is usually bright and hot
during the middle of the day but the nights are invariably cool. The
average normal temperature for the SUlllmer months is not far from 70
in the Greeley district. Climatic and soil conditions are very favor ...
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there were 16,500 acres planted to barley in contrast with 14,000 acres
in oats. The total production for that year was 343.000 bushels of bar
ley and 338,000 bushels of oats. In 1920 Weld County farmers had
slightly more than 30,000 acres in barley with a reported total pro
duction of 840,000 bushels. This average was increased to 51,000 in
1925 and the total yield was slightly better than 1.500,000 bushels. In
contrast with these figures, the oat acreage in 1920 was 26,679 with a
production of 874,000 bushels. In 1925 the oat acreage on irrigated
and non-irrigated land approximated 24,000 acres with a total produc
tion of 847,000 bushels.

\iVithin" the past ten years the dry-bean acreage has expanded con
siderably in this county. According to the census of 1910, 409 acres
were planted to dry beans and this area gave a total yield of 4,200
bushels. In 1920 the acreage in this crop had increased to essentially
11,000 with a total production approximately 72,000 bushels. The state
report for 1925 credits v\Teld County with a total "of 84,000 acres of
dry beans.

Livestock.- Livestock has always taken a conspicious place on
the farms of \\1eld County. Prior to the settlement of this region and
the division of prairie lands into farms, the open range furnished
pasture for herds and flocks. Even with agricultural development and
the closing of much of the range area, the business of producing cat
tle and sheep under range conditions has not been eliminated entirely.
Within recent years an extensive feeding business has gro\vn up on
the irrigated farms of this county. This enterprise includes the feed
ing of lambs and cattle. The census of 1880 credited Weld County
with 28.000 cattle. These were classified mostly as beef cattle. Bv
1920 this number had increased to approximately 107,000. These can
be classified roughly as one-third dairy cattle and two-thirds beef cat
tle. These numbers have decreased slightly during the past five years.
due largely to the unfavorable price situation from the standpoint of
beef production.

In 1880 there were in round numbers 54,000 sheep, exclusive of
spring lambs, in the county. This number increased to 81.000 in 1900.
receded to 22,000 in 1910 and advanced to 325,000 in J920. These
figures are for farm sheep and do not give a true picture of the im
portance of the sheep-feeding industry.

The Northern Colorado irrigated area has been one, of the leading
areas in the United States in feeding sheep. Every autumn from one
million to one and one-half million feeder lambs are brought into
Northern Colorado and put on intensive feed for a period of three to
five months. These lambs use up the surplus feed crops and sugar-beet
by-products and constitute an important source of inC0111e on about one
thousand farms in the area. A fairly large percentage of this Iamb
feeding enterprise will be found in the irrigated districts of \\1eld Coun
ty.

The swine industry has also expanded during the past 45 years.
The 1880 census shows a total of 905 hogs in the county. This enter-
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About 90 percent of the entire farm area is in crops. There has
been little change in this percentage during the four years. Very few
farms have much waste land not tillable. Farm 24 had only 66 per
cent tillable which is exceptional, and for this reason the farm is not
used in some of the following comparisons, as this operator has natural
handicaps not found on the other farms.

Livestock on these farms was mostly feeder cattle and sheep.
Seventeen men out of the twenty-five studied here fed either lambs or
cattle or both. Two men had seven Co\VS each, the other farms kept
one to three cows for the purIX>se of supplying the household with mille
Two men had small farm flocks of 50 to 100 sheep. Swine \vere not
an important class of livestock on most farms. Three or four men sold
enough hogs to make it an important source of income. In no case
were hogs, farm sheep or dairy cows the chief source of income. The
same is true of poultry, altho two men kept fairly large flocks of
poultry.

The principal sources of income on the farms studied were from
feeding lambs and cattle, sugar beets, potatoes, wheat, beans and a few
minor items as mentioned above, such as farm sheep, hogs, dairying,
poultry and the growing of cabbage and peas.

The heaviest expense items on feeder farms are the purchase of
feeder lambs and cattle and feed for the same. Other than this special
expense, labor is the largest single expense item. Other important ex
penses are real estate tax, water tax. crop expenses, maintenance of
machinery and equipment, and maintenance of auto.

FINANCIAL RETURNS OF FARMS STUDIED

The financial returns secured on the different farms are shown in
~a~le 1. De?u~ting the casl: expenses, reasonable charges for depre
ciation on buildings and equipment, and the value of all familv labor
except that of the operator, at farnl-\Vage rates, from the cash receipts,
the average amounts left as the yearly income on the different farms
ranged from minus $659 to $12,187. Deducting the value of the oper
ator's labor at regular farm-wage rates, the returns from the total in
vestment ranged from a minus 3.8 percent to 16.1 percent, with an aver
age for all farms of 5 percent. That is, during the period one farm
showed an average yearly loss of 3.8 percent on the investment while
another farm showed an average yearly profi t of 16.1 percent. The
other farms studied showed returns fairly well distributed lJet ween
these two.! ~ -

1 In Table 1 the f'arrns a re ar-ranged on the basis of the percentaga return en the
total investment beginning 'with the highest. Thruout fhts bulletin where data
relative to all far-ms are presented, the ra.rms are arranged in the same order.
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Table 1. Financial returns, average for the period studied.
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1 ..... 4 336 $151 $67,922 $44,795 $::t2,608 $12,187 $1,272 16.1
2 ..... 4 198 121 30,317 28,352 21,172 4,180 979 10.6
3 ..... 3 230 226 65,841 33,8D4 27,308 6,586 898 8.6
4 ..... 4 135 243 48,340 21,459 17,0] 6 4,443 927 7.3
5 ..... 4 118 200 34,360 16,421 13,058 3,363 991 6.9
6 ..... 4 159 236 48,987 18,925 14,849 4,076 1,034 6.2
7 ..... 4 79 160 19,137 4,104 2,246 1,858 851 5.3
8 ..... 2 161 125 29,798 29,061 26,605 2,456 9'69 5.0
9 ..... 2 157 266 46,000 18,524 15,346 3,178 981 4.8

10 ..... 4 111 176 27,289 4,499 2,618 1,881 575 4.8
J.l ..... 4 318 162 76,093 34,959 31,179 3,780 826 4.0
12 ..... 3 185 124 28,256 11,215 9,164 2,051 910 4.0
13 ..... 4 154 190 46,128 14,729 11,919 2,810 1,101 3.7
14,..... 4 147 183 43,159 6,405 4,370 2,035 584 3.4
15 ..... 2 63 146 1 7,112 3,106 1,902 1,204 665 3.2
16 .... , 2 160 227 48,287 30,448 29,828 620 75 1.1
17 ..... 2 138 254 44,340 16,089 14,640 1,449 954 1.1
18 ..... 2 154 229 42,738 10,130 9,094 1,036 832 0.5
19 ..... 2 206 211 56,406 28,689, 27,611 1,028 835 .3
20 ..... 2 93 166 33,11G 25,661 24,629 1,032 991 .1
21 ..... 4 81 136 16,840 2,479 2,333 146 153 - .04
22 ..... 2 153 197 41,420 3,704 3,244 460 967 -1.2
23 ..... 4 122 216 32,746 4,859 4,660 199 630 -1.3
24 ..... 4 112 49 12,464 3,055 2,363 692 936 -2.0
25 ..... 2 181 127 26,853 13,469 14,128 -659 354 -3.8
Av..... 78 160 179 39,353 16,837 14,066 2,771 822 5.0

1 Includes value of residence which averaged $2,602 for all farms.
2 Includes cash paid for feeders.

These farms are in the same general area and have access to the
same or similar markets. The differences in the fertility of the soil
and the amount of water available are reflected in land values and in
the total investment. If 'data were available from a larger number of
farms in the area it is likely that wider variations would be evident. For
the most part the cooperators belonged to the more successful group
of farmers. At the beginning these men took an active interest in this
project, and with the majority of these farmers this interest was main
tained during the period of this study. Undoubtedly if data from n10re
farmers had been obtained larger losses would be evident and un
doubtedly a lower average return for the group would be shown.

In this study, expenses include only farm expenses, and include
no household and personal items except taxes and repairs on the resi
dence. The value of the residence is included in the total investment
along with all other real estate, equipment, livestock, feeds and supplies
at local market values. I f the value of the residence were excluded
from the total investment and the taxes and repairs on residence ex
cluded from expenses, the average return on the remainder of the In
vestment would be about 0.4 percent higher than that shown. In addi
tion to the cash returns indicated, the farms furnished the family with
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much of this area is too heavy for potatoes. On many farms, lamb
and cattle feeding provides the best means of disposing of the alfalfa.
Generally the most profitable systems of farming are built around
these enterprises. Any farmer in the area should consider carefully
the advantages of these enterprises for his farm as compared with en~

terprises that will displace one or more of them.
Minor Enterprises.- In addition to alfalfa, sugar beets, potatoes

and feeders, other crops and livestock are necessary to provide a bal
anced system of farming. A nurse crop is needed for the alfalfa
and a grain for the sheep, cattle and work stock. A few Co\VS are
needed to provide milk, cream and butter for the family and use feed
and pasturage that would otherwise not be utilized fully. Hogs and
poultry likewise use certain products to better advantage than they
would be utilized without them, and also provide products for the
home. Such crops and livestock often use man labor, horse work and
equipment when they are not needed by the major enterprises. They
are generally called minor enterprises but often they make important
direct contributions to the income.

Table 2. Proportion of crop land in important crops, averag-E- period studied.

Farm Alfalfa Sugar Beets Beans and BarleY
No. and potatoes wheat & oats

(percent) (percent) (percent) (percent)
29.3 42.3 11.6 7.3
37.9 24.8 4.2 32.9
35.3 29.2 12.8 12.4
32.0 37.7 22.4 7.9

!) 33.1 31.4 24.6 11.5
t:i 31.6 31.3 18.9 8.8
7 ~8.2 27.1 5.5 15.6
8 43.0 26.3 7.2 16.1
9 33.6 44.7 21.7

10 45.3 28.6 16.9
11 30.8 41.7 30.3
12 31.6 38.4 14.9 11.6
13 29.1 35.9 11.9 20.8
14 47.8 22.2 11.0 12.9
15 33.9 24.8 18.1
]f-i 38.7 18.5 19.7
17 20.1 45.6 32.1
18 37.6 19.0 28.4
1 ~l 47.9 30.8 13.3 4.0
20 37.1 32.6 .6 25.8
21 30.8 26.6 45.2 1.0.0
22 31.0 26.5 12.8 20.0
23 31.4 18.6 16.2 17.0
24 25.1 23.2 16.3 21.9
25 38.2 14.2 18.6 5.4

Av. 38.2 14.2 18.6 5.4

Crops and Livestock on Farms Studied.- The percentage of
the crop area in the different crops on the farms studied is ShO\VI1 in
Table 2. The number of the different classes of livestock per 100 acres
of crops is shown in Table 3. The similarity of the crops gro\vn and
livestock kept on the 1110St profitable farms as compared with the wide
variations on the least profitable farms is significant. For example, on
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farm 19, about 33 percent of the crop area was planted to the four
cash crops-sugar beets, potatoes, wheat and beans, whereas on farm
20, about 72 percent of the area was in the same crops. On farm 19
there were 100 animal units per 100 acres in crops and on farm 20,
10 'animal units per 100 acres in crops. There was a poor balance
between the crops and livestock on both of these farms and poor returns
resulted.

Table 3. Relation of important classes of livestock to erop area, average period
studied.

Number per 1(\') acres of crops.

Farm
No. lambs Feeder cattle Cwt, pork Total

F'eeder cattle Dairy sold animal
units

1 .................... ;)77 11.8 0.88 2.61 36.6
2 .................. 720 37.0 0.80 2.43 57.6
3 .................... 869 .91 .13 55.6
4 .................. 92.0 4.20 2.04 55.7
5 .................... 652 19.5 3.10 1.91 25.5
6 ................ 476 25.9 1.82 4.41 43.3
7 ................ 4.60 23.8
8 ................... 1201 0.60 13.30 53.9
9 .................... 785 0.70 4.58 40.8

10 .................... 1.34 0.98 9.2
11 .................. 1103 0.48 59.3
1.2 .................. 35.2 1.94 0.50 22.8
13 .................. 494 4.95 75.80 57.1
14 ................ 1.57 43.35 24.2
15 .................. 1.69 11.1
16 .................. 1338 1.34 3.67 82.9
17 .................... 771 1.66 54.18 51.1
18 .................... 519 1.04 29.5
19 .................... 809 13.3 2.70 1.26 5~.3

20 .................... 2102 2.80 28.99 100.2
21 ................. 3.16 10.1
22 .................... 2.08 42.95 20.1
23 ............... 6.1 3.98 66.63 21.3
24 .................... 9.15 51.04 29.0

25 .................... 493 8.4 0.90 10.97 22.1
----_.

Av. e.·· .. ·· .. 515 12.9 2.11 14.35 42.2

On the other hand, on four of the five farms with the highest net
returns, from 40 to 60 percent of the crop area was kept in the cash
crops-beets, potatoes, beans and wheat, with about two-thirds of this
area in beets and potatoes. On each of the four, from 30 to 3S per
cent of the crop area was in alfalfa and from 8 to 12 percent in

. barley and oats. During this four-year period, lambs or cattle
or both were fed on each of these four farms each year. Cattle only
were fed on farm 4. On the other three farms lambs were fed each
year. In each case enough cattle and lambs or other livestock was kept
to consume practically all the alfalfa grown and aftermath pasturage
and other waste products. These systems were well balanced and good
returns were received. .

On farm 2, the other of the five high income farms, about 38 per
cent of the crop area was kept in alfalfa and about 33 percent in the
feed grains, barley and oats, with only about 29 percent in the four
cash crops. It is possible that the crops grown and livestock kept on
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The crops and livestock on these t\VO f arrns are shown in Table
4. The alfalfa acreage was about the same on the two farms. On
farm 5., 20.7 acres of small grain were grown in 1922, 20 acres in
1923, 15.1 acres in 1924 and 33.1 acres in 1925. Barley, oats and
wheat were grown each year except barley in 1923 and wheat in 1925.
On farm 23 no small grain except oats was grown and no oats in 1925.
Approximately the sallie acreages of potatoes and beans were grown
on the two farms each year. On the average, 12.8 acres of sugar beets
were grown on farm 5. No beets were grcwn on farm 23. As a sub
stitute for beets and a part of the grain, about 20 acres of miscellane
ous crops were grown each year on farm 23. In the main these were
crops that required careful attention at critical times. They were crops
which proved to be unprofitable during this period.

Table 4. Cornpa'r-ison of crops grown and livestock kept on selected farms, a ver
period studied.

Farm Nos.

Item

Total acres '.' .
Total investment .
Farm income .
Return on investment .

Total crop area, acres .
Alfalfa hay .
Beans " , .
Sugar beets .
Potatoes .
Barley .
Oats .
Wheat .
Miscellaneous .
Pasture .
Farmstead and waste .

Average number of livestock-
Dairy cows , .
Sows .
Poultry , .
Feeder sheep .
Feeder cattle .

Work stock .

23

Amount Amount

117.6 121.6
$34,360 $32,746

3,:~63 1!l9
6.90/0 -1.30/0

112.6 97.9
37.2 30.7
17.7 15.8
1~.8

20.2 18.2
5.7
7.0 16.6
9.9
2.1 16.6

17.5
5.0 6 .)

3.6 4.9
1.1 7.1

67.0 49.0
750.0

21.5 6.2
8.8 7.9

-----

On farm 5, from 500 to 900 lambs and about 30 head of cattle
were fed each year except 1925. Only lambs were fed in 1925. From
one to two brood sows were kept. No lambs and only 25 head of cat
tle were fed on farm 23 during the four-year period. The principal
class of livestock on farm 23 was hogs. On the average about seven
sows were kept. Hogs consume grain principally. Lambs or cattle in
consuming grain also use considerable hay and large quantities of non
marketable products. A combination of lamb feeding or cattle feed
ing and hogs is better for this area than hogs without them. On farm
5 all pasturage, including aftermath pasturage, and practically all the
non-marketable products, were utilized by livestock. On farm 23 all
of the regularly provided pasturage was not used and many non-mar
ketable products were lost entirely.
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better than even five or ten cents per hour return, the profits for the
year will be increased by its use. In the case of extra hired labor that
is paid for only when used, it is a question of whether the extra labor
in the particular use to which it would be put will cause an increase in
returns of more than its cost. In the former case it is a question of
the best use of all the alternative uses and in the latter it is a question
of whether or not the product resulting from the added labor will more
than pay for its cost.

Horse W ork.-The cost and use of horse work is shown in Table
6. There is a wide difference between the use made of horses on the
least profitable farms as compared with the most profitable farms. The
average cost per hour of horse work was 12.3 cents on the five most
profitable farms and 17 cents on the five least profitable. On the former
the horses were worked on the average of 1,124 hours and on the lat
ter 674 hours per year. This poor utilization of horse-work on the
low-income group was due partly to the small number of acres of crops
handled per horse, i. e., 13.9 compared to 20.4 on the high income farms.
In addition, the horses were used more in caring for other livestock on
the high-income farms than on the low-income farms.

Table 6. Cost and use of horse hours, average for period studied.

Cost Hours Ccst Crop
Farm No. per per per hour. area

No. horses horse horse Cents per horse

1 · . · . . . . . . . . . 14.0 $152 1.327 11.49 22.4
2 · . · . . . · . 7.1 159 1,305 12.17 26.4
3 · . · . . . 10.0 117 1,279 9.14 21.9
4 · . . .. · . .. . - .. . . . . 7.1 135 951 14.20 18.4
5 · . · . · . · . · . 8.8 111 759 14.41 12.7
6 · . · . · . 9.0 128 1,040 12.29 16.8
7 · . · . · . 7.0 103 473 21.69 10.8
8 · . · . .-. · . · . · . · . 10.1 174 934 18.67 15.1
9 .. · . 6.8 113 1,152 12.09 20.9

10 .. · . · . 6.0 108 487 22.24 17.·1
11 · . · . . . · . 10.3 153 1,186 12.89 20.1
12 · . · . · . · . · . · . 11.8 100 810 12.40 14.0
13 · . · . · . · . · . · . · . " · . 11.0 139 1.008 17.19 12.7
14 · . .. ...... . · . · . · . 6.8 111 532 20.83 18.9
15 · . · . .. · . \ . ., · . · . 5.0 112 473 23.63 11.9
16 · . .. · . · . · . · . · . 9.6 167 1,139 14.66 15.5
17 · . · . · . · . ., · . · . · . 9.5 127 980 12.99 14.1
18 · . · . · . · . · . · . · . 7.8 103 557 18.57 18.6
19 · . · . · . · . · . · . 11.1 141 921 15.26 16.9
20 · . · . · . · . 8.8 117 768 15.23 10.1
21 .. · . · . 4.8 120 509 23.46 16.0
22 · . .. · . · . · . · . 9.0 ~)9 736 13.52 14.5
23 · . . - ., · . 7.9 81 460 17.65 12.3
24 . . · . · . · . · . . , · . · . 7.9 98 481 20.37 9.7
25 .. .. · . .. 3.2 160 1,203 13.27 51.3

Av. . . . - ............. .. III- •• 8.4 121 879 14.37 19.1

The proportion of the total crop land used to produce feed for
work stock is shown in Ta:1:~e 7. The average area per farm used
for this: purpose was 19 acres or 2.26 acres for each head of work
stock. The proportion of the total crop area used ranged from 6 per
cent to 23.1 percent, the average being 13.4 percent.
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The distribution of horse work on farms 3 and 7 is shown in Fig.
!. and 4. It will be seen that there was n1uch more slack on farm
7 than on farm 3 during the seasons when horses are normally kept
at work. If the work had been planned more 'carefully and an
e.ffort made to anticipate the horse-work needs more accurately
on farm 7, more acres \0£ crops could have been handled or else
the number of work stock reduced. Either change would have re
sulted in increased returns.

Crop Yields and Practices
The differences in methods and practices used in gro\ving the

principal crops on the different farms were responsible for a part of
the variations in returns. These differences are reflected to a consider
able extent in the yields obtained and the amounts of man-labor and
horse-work used per acre and per unit of product. These items for the
most important crops are shown in Tables 9 to 17.

As a rule the farms with the largest net returns obtained
larger yields than farms with lower returns. Generally more man
labor and often more horse-work per acre was used on the farms with
the lower farm returns than on the farms with the larger returns. As
a result the man-labor and horse-work requirements per unit of pro
duct were generally greater on the farms with the lower returns.

Sugar Beets.-The hours of man labor and horse work used per
acre and per ton of beets are shown in Table 9. Taking the five farms
growing beets with the largest net returns, the average yield during the
period was 15.6 tons, while on the five farms with the lowest net re
turns the average yield was 13.9 tons. On the former group of farms,
34.8 hours of man labor and 76.2 hours of horse work per acre were
used, while on the latter group 41.6 hours of man-labor and 80.4
hours of horse-work were use. 1

On the average 2.2 hours of man labor and 4.6 hours of horse
work were used for every ton of beets on the high-income farms as
compared with 3.0 hours of man labor and 5.9 hours of horse work per
ton on the low-income group. Thirty-four percent more man-labor
and twenty-seven percent more horse-work were used in growing a ton
of beets on the latter than on the former.

, A comparison of the man labor and horse 'York used in growing
beets on farms 5 and 13, with the yields obtained, is shown in Table
10. It will be seen that 2.05 hours of man-labor and 5.38 hours of
horse-work were used for each ton of beets obtained on farm 5 where-

. as 3.45 hours of .man labor and 6.73 hours of horse work were used
on farm 13. On the average 305.5 tons of beets were produced each
year on farm 13. If man-labor and horse-work had been used as ef
fectiveiy in growing this quantity of beets on this farm as on farm 5~

1 Farms 34 and 25 are excluded f rom this and slruilar con1paTisons-farnl 24 be
cause of a soil le8sfertil~ than the o~her fa.rms and more difficult to tiU: and
farm 25, because of unusual crop f a.ilures. The net returns on fa.rm 25 ar-e '
lthe Iowest and on farm 24 next to tho lowest in the grQup. The farms COB\
pared geriera.lly hayti similar types' and irrigation systems.
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Table 11. Potatoes: Acres, yield, man-labor, horse-work, average period studied.

Farm No. Av. Av. Hours per acre Hours cwt.per
No. Years Area Yield Man Horse Man Horse
1 ................... 4 81.4 12,528 45.6 84.4 .36 .672 .................... 2 14.7 9,671 36.3 71.4 .37 .74
3 .................... 3 29.2 9,245 63.4 105.2 .68 1.14
4 .................... 4 25.5 13.574 55.7 70.6 .41 .52
5 .................... 4 20.~ 1..l.570 63.9 95.6 .44 .66
6 .................... 4 35.5 12,054 56.4 85.0 .47 .71
7 .................... 4 16.3 10,851 40.8 75.4 .37 .69
8 .................. " 1 12.3 11,476 95.3 97.7 .83 .85
9 .................... 2 42.0 11,199 55.2 83.6 .43 .75

10 ................... 4 20.8 10,321 55.9 61.9 .54 .60
11 ................... 4 66.7 9,588 34.8 62.9 .36 .66
12 .................... 3 14.6 9,998 67.0 98.9 .67 .99
13 ........ 4o .......... 4 25.0 11. 32 8 72.9 98.7 .65 .79
14 ................... 4 23.1 11,603 63.6 67.9 .55 .58
15 .................... 2 ~.2 10,316 40.6 74.7 .45 .72
16 .................... 2 40.8 8,534 32.2 88.4 .38 1.03
18 .................... 2 27.5 12,740 42.3 64.1 .33 .50
19 .................... 2 23.6 10,883 52.1 79.5 .48 .73
20 .................... 2 19.1 8,330 38.5 70.5 .39 .85
21 .......... " ...... " 2 5.3 12,105 64.6 58.4 .53 .48
22 .................... 2 33.9 11,144 60.2 9RA .55 .89
23 ............ 'I ....... 2 17.6 14,427 65.7 99.9 .46 .69
-24 .................... 2 13.0 13,093 50.4 75.5 .38 .58
25 ...... " ............ 1 14.5 6,813 34.4 52.3 .50 .78
Av. .................. 67 28.8 10,761 51.0 79.9 .47 .74

'Table 12. A comparison of man-labor and horse-work used in growing potatoes
on two farms, average period studied.

Farm
4

Return on investment 7.3%
Estimated value of land without buildings...................... $243
Average potato area, acres 25.53
Average yield per acre, pounds 13,574
Average hours man labor used per 1000 lbs 4.1
.Average hours horse-work used per 1000 Ibs 5.2

Farm
13

3.7%
$190
24.98

11,328
6.5
7.9

crop was irrigated eight times on farm 4 and only four times on farm
13. The differences in the stand and the irrigation practice, together
with the slightly sandier soil on farm 4, probably are responsible for
the difference in yield.

In preparing the land for planting and in cultivating, considerably
less man-labor and about the same amount of horse-work were used
on farm 4 as on farm 13, the principal cause for the difference being
the use of larger machinery and teams on farm 4.

Slightly more labor was used in performing the other operations on
. farm 13. For example, with a smaller yield, one hour more man
labor was used in digging an acre of potatoes on farm 13. Eighty-four
sacks were sorted per ten-hour day on farm 4 and sixty-five sacks per
.day on farm 13. Seed and potatoes were sorted at the same time on
farm 4 whereas special labor was reported for sorting seed on farm 13.

Alfalfa.- The hours of man-labor and horse-work used in pro
ducing alfalfa per acre and per ton are shown in Table 13. Since
fewer operations are necessary in producing alfalfa than in growing
the cultivated crops, the variations in requirements are not so large.
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Comparison of Selected Farms.- The results obtained in feed
ing lambs on farm 5 and farm 25 are shown in Table 21. On farm 5
lighter lambs were bought than on farm 25. As a rule, the heavier
the lambs the less the gain for a given amount of feed. On farm 5
the feeding was done by an operator who makes a careful study of
sheep feeding, whereas on farm 25 lTIOSt of the feeding was done by
a hired man. On farm 5 the lambs were put on full feed with less
than one-third the death loss shown for farm 25. A better ration was
fed on farm 5 than on farm 25 because farm 25 used too. much rough
age in relation to concentrates. As a result of these differences the
feed cost per 100 pounds of gain was $10.93 on farm 5 and $25.93
on farm 25.

1430

828

840

Table 21. Comparison of the results obtained in feeding sheep on two farms, 1925-
26. Farm Farm

a 25
6.9 -3.8

62.4 70.
2.2 7.2

31.9 12.3
10.93 25.63

Percent return on investment * . . . . . . . . . . . . .. . .
Purchase weight per head, lbs .
Percent death loss .
Gain per head, lbs .
Feed cost per pound of g-ain, cents .
Feed per 100 pounds gain:

Alfalfa, lbs 639
Barley, lbs 27
Corn, lbs 384
Bran, lbs............................................... 4
Corn Fodder, lbs .
Oil Meal, lbs .

'"Average for period studied.

Cattle Feeding.-The results obtained on the different farms in
feeding cattle are shown in table 22. Generally the operators of the
farms with the higher returns got larger gains in pounds or gains at
lower costs, or both, than the operators with the lower farm returns.
The lowest feed cost per pound of gain was obtained on farm 2. The
largest gain per head was on farm 3 and the next largest on farm 1.

Table 22. Results, cattle feeding, aver~ge for the period studied.

~ Per 100 :9rn

~
.s "0 be: lbs. g-ain

"0 +J cl$ l=: s..(1)

:3a5 .c: C) .c: <1> ;0 (1)
"0 OJ) .c: (1)l::

rn
~

~ -+-Ii/) 'a) s.. ~ (1) ..... 2 (1)

Farm No. '0 cljcl$

~
O.l s.. ~be: ro bJ: +J ~a,.c:: ~ "d O.l t-. clj.S A .b rn ....

C) "@C'i$ ,.c:: o ro
.~

~ ::,8 ~ b.fJ c.J bI)
in O~ > (1) s::

I
<1>

~zo. 0 '@ -+-I o~
~ 'C

(1) t> s:: 0 "0C\l o 0 ~ ~ O.l<1> c, s..
I

0
~t>-t <1> D

~ ~

Ibs. Ibs. Ibs, lbs. cents

1 E 74.5 805 $5.21 0.67 259 $2.46 558 3,860 12.60....... """" .. " .... " "
84.2 832 5.85 0.89 207 1. 76 212 5,126 8.292 .. """"" .. """""" " A

4 A 121 672 6.83 0.62 339 2.95 607 2,384 12.41""""""" .... "",, .. '""

945 6.65 0.23 217 2.19 456 2,986 9.165 """"."." .. "."." " B" 29
6 ""." .... ""."."" . D 52 792 6.52 232 1. 78 212 2,103 11.28

12 B 58 929 6.11 242 2.38 310 3,801 9.72,."."" ...... " .. "" .
M 70.5 953 5.65 0.71 1~6 1.44 378··1,988·· 8.8219 " .... "" .. """ .. """ "

Av. """""".""""" .. " . 71 800 6.29 0.73 259 2.18 361 2,958 10.96
Years: D-2, 3, 4

*A-1, 2, 3, 4 E-3, 4
B-1, 2, 3 M-2, 3

·*One year only. The other year no feed used except beet-top
pasture.

-- --"-------
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is possible only after a careful study of the facts influencing and like
ly to influence the market. Usually this requires long experience to
gether with careful observation.

Adjustments in Farm Plans Due to Price Changes
Closely associated with judgements as to values is the problem of

adjusting production on the basis of prospective prices. Some farm
ers in this study followed a fairly definitely established system of
farming thruout the period. Others made radical changes in the acre
ages and kinds of crops and in the numbers and kinds of livestock from
year to year. Among those who made radical yearly changes some ad
justed production plans so as to have the largest amounts of the dif
ferent products to sell when they were relatively highest in price
whereas others made changes that more often resulted in large produc
tion of the products relatively low in price.

Farm 12, 6 and 8 illustrate these different types. The acreages
of the crops grown and the numbers of the principal classes of live
stock fed on these three farms are shown in Table 24. Fairly uni-

Table 24. Illustrations of farms with uniform production, with production ad
justed to relatively high prices and with production adjusted away
from relatively high prices.

Alfalfa, acres-

Small grain. acres-

Beans. aeres-

Potatoes. acres-

Sugar beets, acres-

Corn, acres-

Feeder lambs, number-s-

Feeder cattle, number-

Year

1922
24
25

1922
23
24
25

1922
23
24
23
24
25

1922
23
24
25

1922
23
25

1922
23
24
25

1922
23
24
25

1922
23
24
25

Price
for

year"

$11.91
7.50
6.00
1.13··
1.11
1.56
1.50
3.86
4.70
4.64

10~65

14.87
13.83

.39
.80
.75

2.40
7.88
8.19
4.39
1.35
1.26
2.33
1.51
1.6,(···
3.49
3.15

-.74
1.66···
2.08
2.82
1.91

Farm
12

60.25
47.52

42.79
43.72
38.58

5.99

47.29
49.29

15.81
15.12
13.00

45.79
52.63

16.35

62
56
56

Farm
6

46.24
18.35
11.40
32.09
45.09
21.34
31.78

18.16
46.24
51.34
46.98
59.27
28.00
26.81
27.85

17.10
18.51
12.82
14.32
14.75
14.23
1,115
1,058

700

34
50
73

Far-m
8

43.55
24.19

30.44
18.62

66.23
64.58

12.26

21.76

21.68

1,802
1,852

• Prices shown are per cwt. except beets and alfalfa which are per ton.
•• Prices of barley.
•••Actual feeding margin.
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Records were kept on farm 8 only during 1924 and 1925. The
acreages of the different crops planted \vere radically different each
year and practically every change was a shift away from the crops
which later proved to be relatively highest in price. Potatoes were
grown only in 1924 and potatoes sold for more than twice as much per
hundredweight in 1925 as 1924. The small-grain acreage was about
64 percent larger in 1924 than in 1925. The farm prices in this area
of both barley and wheat were slightly higher in 1924 than in 1925.
About 4000 pounds of pork were sold from this farm in 1924 and
none in 1925 and pork was considerably higher in 1925 than in 1924.
Approximately the same number of lambs was fed each year.

Many of these changes were made because the price of 'some pro
duct was high: or low at planting or breeding time. It seldom pays to
make adjustments on this basis. By keeping informed as to conditions
influencing production and prices, often adjustments are made that re
sult in increased returns. Such changes are made most advantageously
only after carefully studying all information available relating to the
probably prices of the different products when they are to be ready for
the market.

I t is the opinion of many who are well acquainted with this area
that in the long run a farmer will be ahead if he grows a rather uni
form acreage of such crops as alfalfa, feed grains, and crops for which
there are contract prices that do not vary greatly from year to year
such as sugar beets, seed beans or canning factory peas, and limit the
changes to the more speculative crops such as potatoes and cabbage.
In the feeding of livestock, sentiment is swinging to adapt the num
ber of lambs fed to the available feed supply and reduce the large
speculative feeding. All these work in the direction of eliminating
risk and stabilizing income.

Often production changes are necessary because of permanently
changed conditions. Reduced crop yields due to a depleted condition
of the soil, and insects and weed pests sometimes are responsible
for crop changes. Adj ustments in the cropping system often influence
livestock changes. In SOUle cases permanent changes in prices due to
changes in consuming centers and other production areas make the ex
pansion of some lines of production and the contraction of other lines
advisable. Adjustments may also be advisable because of increases
or decreases in the amount of family labor, land, equipment or work
stock available.

Size of Business

The size of the farm business is an important factor affecting
profits. With a profitable system generally the profits increase as the
size of the business increases; with an unprofitable system usually this
relationship is reversed. It fo110\v5 that the ability of the farm operat
or is important in determining the size of the business likely to be 11105t
profitable. However, there are size units that seem to have advant..
ages for particular types of farming. For example, more acres are
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years. The feed expense was relatively high the first three years and
comparatively low the last year. Hired labor is an important item of
expense. This farm was used previously to illustrate good practices
in sugar-beet production. This operator adjusted production success
fully in response to changes in conditions affecting prices.

Farm 1 belongs to the half-section group. Practically 100 acres
were devoted to the production of alfalfa the first two years. This
area was reduced to 82 acres the last two years of the period. The
potato acreage was increased considerably in 1925 due to a favorable
price outlook. Wheat appears as a cash crop only one year in four.
Barley and oats are grown for feeding purposes. The surplus hay and
feedable grain produced on this farm were utilized in connection with
feeder sheep, with feeder I cattle included for two years. Feed and
labor constituted the t\VO most important items of expense. This farm
was used previously to illustrate good man-labor distribution, also to
illustrate good practices in growing and handling alfalfa.

Table 25. Business summary, 118-acre farm (5) by years.

1922 1923 1924 1925

Investment: Dellars Dollars Dollars Dollars
Land ........... IO ••••• IO •••• 23,522 23,522 23.522 23,522
Buildings •••• 10 ••• IO. IO •••••• 6,765 6,374 5,982 5,638
All other ••• IO ... IO ............... IO .. 3,741 4,077 4,271 6,503

Total ..... IO" ........... • ....... 34,O~8 33,937 33,775 35,663

Crops: Acres Acres Acres Acres
Alfalfa: ..... IO .................... IO .. IO .. 36.9 36.2 41.9 34.0
Potatoes ............... IO" IO ........ 22.9 19.3 21.3 17.4
Sugar beets .................. 16.0 14.8 20.3
Barley ................... IO .......... IO"" 5.8 8.9 7.9
Oats ... IO .... IO .......... IO ...... 10 .. IO" 2.0 5.2 6.3 14.4
Wheat .... IO ........ IO .... IO ••• IO .. IO .. 12.9 15.8 10.8
Beans ............. 10 ..... • ......... 14.9 19.9 12.8 23.3
Corn ................................... 3.5

Livestock: Numbers Numbers Numbers Numbers
Work stock ....................... 9 9 9 8.4
Feeder sheep ....................... 921 478 700 901
Feeder Cattle _ .......... I ........ 29 27 30
Dairy cows .. - ............... 3 3.5 3 4.5

Farm Receipts Dollars Dollars Dollars Dollars
Feeder-sheep increase ........ 2,047 2,444 2,556 2,677
Feeder-cattle increase ..... 692 849 1,308
Other livestock increase ... 65 4 16 75
Potato Sales .............. 804 1,499 1,848 3,008
Sugar-beet sales ............... 1,193 1,777 3,302
Miscellaneous ................ 663 979 1,040 4,053

Total .................. 5,464 7,552 10,070 9,813

Farm Expenses: Dollars Dollars Dollars Dollars
Feed ....................... 1,559 1,192 2,136 1,858
Labor hired .............. 567 920 1,290 1,059
Family labor ••••• II .. • •••• • 383 295 157 292
Taxes, real estate ........... 432 391 362 362
Miscellaneous ................ 1,058 1,446 2,087 1,600

---
Total .................. 3,999 4,244 6,032 5,171

Farm income ...................... ' .. 1,465 3,308 4,038 4,642
Operators's labor .......................... 990 990 990 990
Return on investment ............... 475 2,318 3,048 3,652
Percent return on investment .......... 1.4 6.8 9.0 10.2
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Table 27. Business summary, 336-acre farm (1) bv years.

Numbers Numbers Numbers
13 15 15

1, 791 2,200 1,365
48

2.5 2.5 3.5

Investment:
Land .
Buildings .
All other .

Total

Crops:
Alfalfa .
Potatoes .
Sugar beets .
Barley .
Oats .
Wheat .
Beans .

Livestock:
Work stock .
Feeder sheep .
Feeder cattle .
Dairy cows .. , ., " .

Farm Receipts
Feeder-sheep increase .
Feeder-cattle increase .
Other livestock increase .
Potatc sales .
Sugar-beet sales .
Miscellaneous .

Total .

Farm Expenses:
Feed .
Labor hired .
Family labor .
Taxes, real estate .
Miscellaneous .

Total .

F'arrn income .
Operator's labor .
Return on investment .
Percent return on investment .

1922

Dollars
50.474

7.526
5.544

63,544:

Acres
103.6

'i6.8
:J5.2
1.1.D

54.2

Dollars
5.808

70
709

3.445
2,115

12,147

Dollars
3.156
3,489

797
2.980

10,422

1.725
1.272

453
0.7

1923

Dollars
50,474

7.656
7,599

05,729

Acres
9~.7
j 5.~
4!l.~

42.6
29.5

Dollars
13,982

142
2,685
6,331

968

24,108

Dollars
3,477
4,583

12
680

2,947

11,699

12,409
1,272

11,137
16.9

1924

Dollars
52,309

7,097
10,7r,7

~iO,173

Acres
82.1
7~.4

59.0
47.5
44.8

Dcllars
9,350
2,484

9,024
7.832
2,043

30,733

Dollars
4,801
6,893

50
649

4,092

16,485

14,248
1,272

12,976
18.5

1925

Dollars
52.309

6,714
13,219

72,242

Acres
82.1
~5.0

39.9
51.2
21.0

8.8

Numbers
12.8

1,857
101

2.5

Dollars
2,897
2,725

734
15,165

4,594
13,887

40,002

Dollars
6,968
6,812

61
648

5,219

19,639

20,363
1,272

19,091
26.4

CONCLUSIONS

An historical background has been presented for the systems of
farming found in the irrigated area in the vicinity of Greeley, Colo
rado. The returns obtained on a few farms during the period from
1922 to 1925 have been shown, Some of the causes for the variations
in returns have been discussed. Systems and practices that resulted
in good returns during Ithe period of the study have been pointed out.

On the most profitable farms well-balanced systems were followed.
The systems were built around staple enterprises adapted to the area.
Crops and livestock were selected that fitted together and contributed
to each other. The man-hour and horse-work needs were distributed
thruout the year. The non-marketable products such as straw, beet
tops and pasturage were utilized to good advantage. Good practices
were followed. These things make for economical production.
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The operators of the most profitable farms were generally re
garded as good buyers and sellers. They knew values. They were in
formed as to conditions likely to result in favorable prices for some
products and unfavorable prices for others. Such things, along with
economical production, make returns possible.

Much that is of value-can be gained from a study of such systems.
However, the results of such studies must be interpreted in the light
of conditions on particular farms. Conditions are seldom uniform
from farm to farm. The farm resources usuallv are different. The
yields and production requirements are different. Often differences
in the quality of products result i~ differences in prices. Individual
aptitudes differ greatly. For these reasons the results obtained on
other farms are only suggestive.

Furthermore, the planning of a system of farming is a forward
looking undertaking and the results of the past should be interpreted in
the light of new conditions. The production and price relationships
likely to prevail during the years just ahead constitute the basis for
decisions. On the one hand judgments are formed as to the amounts
of the various products that may reasonably be expected with one
system or another, and on the other, decisions are reached as to prob
able costs and prices which may be expected for farm products.

This involves a knowledge of changes in yields, production re
quirernents and prices and the conditions responsible for these changes.
This seldom means radical changes in the systems of farming but it
does necessitate a gradual adjustment to the conditions of the time. In
making these adjustments often the point considered is whether or
not a little more or a little less of some particular enterprises or group
of enterprises will likely result in increased returns.
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