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THE IMPACT OF SUFPLEMEETAL IRRIGATION ON FARN ORGANIZATIORS
IN POLK COURTY OREGON '

CHAPTER I
INTRODUCTION N

¥here moisture is a linmiting factor, an sdequate and stsble
mpply of water will ineresse the yisld of crops being grown in an
ares. This may incresse farm income. In addition, whep irrigation
water s available, some of the uncertainty is removed from the
farming operation, ¥No longer is the farmer quite so dependent on
the vagaries of the weather. Algo, it will usually permit some
farther degree of diversification as new crops and enterprises may
be added to the farm organizetion. Diversification tende to further
stabilize farm income im areas where a one-enterprise system results
in wide range in annual income if prices are unstadble, Thus irrige-
tion water mey increase the wroductive cepacity of the farm, remove
some of the uncertalnty prevailing where rainfall is a eritical factor,
and further atabilize farm income indirectly by permitiing more
diversification,

Water from the Willamette River is availsble for an irrigation
project in the Memmouth~Dallas ares of Folk county. This ares, about
twelve miles long and five to six miles wide is situated in the south~
east corner of the counity, between the Willamette flood plain on the
east and the foothills of the Coast Renge on the west. Rickresll
Creek and the luckiamute River, both tributaries of the Willamette

River, drain the ares.
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In the prospective plan, developed by the Buresn of Reclsmation,
United States Department of Interior, the project known as the Monmouth-
Dallas Project will consist of & pumping unit situated at Buena Vista
on the Willsmette River. This station will suvply water through a
main ditch to approximately 35,600 acres of land, of whieh gbout 33,000
acres are sultable for irrigetion. The outlet for the main diteh will
be Rickreall oreek., A canvase of potential water users in the ares
indicated that approximately 10,000 acres would be irrigated within
three years of the completion of the project (24, p.1 and p.3).

Monmouth, Independence, and Dallas, the urban centers in the area, ’
are increasing in population and are interested in obtaining access to
additional water resources. This will be possible when the project is
completed. However this study is concerned chiefly with the impaet of
irrigation on the agrienlture of the area.

At present irrigation is limited chiefly to the flood vlain of the
Willamette River and ite tributeries where hay and pasture crops are
irrigated in sddition to the main irrigated crops, hops and snep besns.
The large part of the area however iz = dry lsnd farming area. The
erops now grown sre malnly grains, and grasses for seed production,
Relatively few livestock are raised in the area. The sccompanying

sap of the ares under consideration locates the boundaries,



Seneral Description of the Ares

Polk county has a moderate climate, with a rsiny season, o dry
summer, and & long growing season., The wel season is usually seven
or eight months in length. The normal snnual precipitation is about
forty inches, almost seventy per cent of which falls during the
period from November 1 to March 31. The summers are very dry, July
and August having approximately 0.5 inches of rainfall, Because of
the extremely light rainfall during the growing season, it has proven
profitable to irrigate land for various crops where water is availsbdle.
?amars as a group are interested in obtaining an adequate surply of

water for this purpose.
Soils

The soils in the ares are relatively homogeneous having developed
under similar environmental conditions. The main soil type is Amity
811% Loam (22, pp.1709-1710) located in & large block north of
Monmouth and Independence. There are slight variations of this soil
type tut these varlations are so emall that the soils in this study
are coneldered as homogeneous, Amity soils are limited in productive
eo:p@city by compacted subsoils but meny different erops grow success-
folly on this soil type.

The Amity soil series is intermediate between the Willamette and
Dayton series. JAmity silt loam, the msin soil type in this series,
consiats of 10 to 15 inches of light brown to light grayish brown silt

loam with an average depth of approximately 12 inches, The subsoil in
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mont pllacs is composed of two sections. The upper section, extending
to o depth of 24 to 30 inches varies from a mottled light brown to &
light grayish brown silt loam or silty clay loam moderately compact in
stracture. The lower section is light-brown silt loem mottled with
gray, rusty brown, or brownish yellow. It is ususlly lighter in texture
and more friable in structure than the upper subsoil. Mottling is due
to the upoﬂaat'dminage conditions in the subsoil and this mottling
may be from 10 to 12 inches from the surface in flat aress snd not
within 30 inches from the surface where drsinage is better.

The Amity #11t loam is derived from old velley filling meterial.
The topography ie usually nearly level end water may lie on the fields
during the rainy season. Many places are gently rolling pernitting
&n sdequate degree of surface drainage.

Anity eilt loam responds to good treatment and is eapsble of high
production. In the natural state it is low in organic matter and
poorly drained but where these limitations have been overcome this
£0il type compares favorably with the Willamette soil series.

The topogrephy of the area varies considersbly from farm to famm
ranging from almost level to gently rolling. A4As most irrigation water
will be applied by eprinkler system, this is the only type of systenm
that is considered in this study.

Eroblems Facine Faymers

The immedimte problem facing individual farmers in the amrea is

whether to irrigate or not., 'They are aware that introduction of water



will increase productivity, permit some diversification and reduce
uncertainty. They also know that the use of irrigation water on
thelr farms will require changes in organization, may increase labor
and/or capital requirements, and will likely affect farm income.
They feel the need for information as to the extent of the adjustment
necessary end the relative merits of different organizations possible
with irrigetion. The problem facing those who intend to irrigate is
one of choosing among alternative enterprises and erops that can be
grown with irrigation and the adjustment that such a choice involves.

Most farmere will not irrigete their entire acreage, at least
not the first few years. The amount of irrigated acres per fam may
perhaps inorease to this point but growth is expected to be gradual.
However, the big impact of the introduction of irrigation will be
felt during the first year of its introduction and in the immediate
transition peried.

4As a result of the present situstion and lack of adequate in-
formation, many qﬁnutiana have arisen in the minds of those affected.
Most farmers realige that their choices will have far-reaching
consequences. Some of the specific questions that have been ssked
are:
| (1) vhat erops and enterprises can be introduced with

frrigation?
(2) Can these new crovs and enterprises be integrated with

other enterprises and crops on the non-irrigated land?
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(3) What change in investment will occur with varying emounts
of irrigation?
(4) Wnat change in labor requirements will result with higher
production or more intensive type of crop?
(5) What chenge may be expected in famm income under different

organizations nsing irrigation?

Objectives

The main objective of this study is to provide information that
will offer some assistance to farmers when they try to answer some
of the questions yeised. The objective is not to make decisions for
the individuals involved but rather to give some guidance %o enmble
each to make his own decision with more confidence. Specifically the
objectives of the study are:

1, To estimate the farm income that might be expected from a

vegetable farm of 4O acres with 35 scres irrigeted.

2, Yo determine and compars investment required, labor neces-
sary and income expected with the following organizations
on a 103 acre farm, 60 acres of which are irrigsted.

2, A dairy herd of 40 cows with replacements being raised,
b. A dairy herd of 60 cows with revlacements being bought,
6. A bYeef fesder enterprise with 92 head of steers pur-

chased as fall calves and marketed the following year.
4. A bdeef herd of 60 cows producing calves for sale as

fall ealves., Grain is also sold.



8. A beef herd of 75 cows producing czlves for sale as
fall calves,
f. An alfelfs and hay farm.
3, To determine and compars the investment required, lsbor neces-
sary amé; income expected with the following organizations on
a 280 acre farm, 80 acres of which are irrigated.
a. A dairy herd of 60 milking cows with replacements being
bought,
b. 4 beefl feeder émtaryrise with 153 head of steers pur-
chased as fall cslves and marketed the following year,
¢. A beef herd of 100 cows produecing cslves for sale as
fall calves.
4, To compare the budgets of the various organizstions with
irrigation with income possibilities of dryland farming.
5. To compare the linesr programming method with the budgeting
mothod as a technique in this tyne of problem,
6. To comeider some of the basic sconomic implications of

introducing water as an input into exiasting farm organizations.

Although thig study was made of the Polk county situation, it
is hoped that the results may be aprlied to other areas when irrige-

tion is contemplated and similar problems arise.



CHAPTER 11
METHOD OF STUDY

The study is divided into three main parts. The first phase con-
sisted of the survey and the snalysis of the racards taken. The
preparation of eeveral farm budgets for various sized farms comprisgd
phn#o two. The third phase considered some of the possibilities
using linear programming as a budgetary device as well as a consider-

ation of some of the fundemental aspects of using water as a produc-

~tive input.

Phase 1

The first phase of the study was devoted to colleeting end
anelysing deta concerning verious present farm organizations and
practices in the aren. A survey of farmers who are interested in
the project was considered to be the best method of obtaining this
necessary information, Consequently o stratified random sample of
farmers in the Mommouth~-Dsllas area of Folk county was drawn and
forty records were obtained by personal interview. The sample was
so drawn to include farms of different sizes. In eddition to the
~ farm survey, contacts were made =nd interviews held withﬁvaget&hla
and fruit processors, irrigation experts, and soil and markating
spnatalisti %o oktaln thelir suggestions =nd opinione on the. féasi»

bility er various erops. The survey was made in June 1955.



9

The farm survey provided vhysicel deta such as present orgeniza-
tiens, crop rotations used, average yields obteined, present wvalue of
land, investment in machinery and similar factual data on the ferm
operations bc&ng_ssrried on at present on farms of different gizes,
In eddition, some motion of the enterprises that farmers are con-
templating with irrigation was obiained. HMHost farmers have done
considerable thinking about the orgenizations that would be posgsible
when the project is completed. Host of them recognize some diffi-
culties will have to be covercome. It is the concensus of their
opinions regarding enterprises on which the budgets in the second
phasé of the stpdy are based. In addition to the survey of interes~
ted farmers, records were obtained from 30 non-interested farmers

end a detalled analysis of these records was nade.
Fhage 2

The second phase consisted of the preparation of budgets for
some of the organizations exrressed as practical possibilities in
the first part of the study. The btudget method was believed to be
best suited to this study as it sets up the different organizations
individually. It also permits some overlapping of the various
resource situstions. Orgaenizationsl problems, capital investment
and lazbor requirements heve a certain degree of similarity in the
various systems possible but may result in variation in income.
Similarly the same incomes can be derived by manipulating the capital

investment, labor requirements snd enterprises on the various sized

farma.
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In order to keep the problem to & mansgeable size, budgets were
constructed for only three sizes of forms. These sizes were con-
sldered to be mufficiently typical to include most of the veriations
in the area. COrops and enterprises also had to be restricted to a
manageable mumber but seversl organizstions are prepared for each
size. The smallest size form for which budgets were prepared was
forty acres, thirty-five of which is under cultivation with irrige-
tion awvailable to all of the cropland. Although many smaller famms
exist, 2 klargc percentage of them are part-time farms and mainly
residential.

The second size of farm in the budgets is 103 acres, 100 of
which is oropland with irrigation available for 40 scres.

The third sige used as o basis for the budgets is & 280-acre
farm with irrigation used on 80 acres. The remaining 200 acres is
under the present cropping system,

Capital investment, lsbor requirements and income vary from one
size group to another but fixed capital is held constant for each
orgenization within the size group. For example, land znd buildings
are valued at $30,000 for the 103 acre farm and the irrigstion system
valued at $4,080, This total of $34,080 capital investment remains
the same regardless of crop grown or enterprise suggested on this

farm. ?arking cepital and lsbor requirements are ellowed to wvary.
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Data Uged in Budgets

Although informetion obtained from the survey was used when
possible, much additional date were needed. Fspecially was this so
for irrigation costs., Much of these date Was obtained from a study
of sprinkler irrigation in the Pecific Northwest under the direction
of H, H, B8tippler, Agricultural Research Service, U. 5. Department
of Agriculture. Cost of production studies of various commodities,
especially strewberries (9), camning corn ( 5}. and pole beans (4),
published by the Agricultural Txperiment Station, Oregon State
College, also provided useful date on some of the costs invelved in
the production of these crops.

Foed requirements used were those recommended by the ¥ational
Research Counci). BRates of gein were those considered practical on
the basis of the feed fed. A study on pastures (7) in the Willamette
Velley was the basis for the retes of vroduction (7, 1.19) on pasture
and forage oreps.

Present prices of agricultural commodities were used in the
tudgets. This was done since present prices of machinery, gasoline,
labor, feed and all other inputs were used. It is believed the
budgets would be more reslistic and useful at the present time than if
some other price period were used. Wwhere 1955 nrices were not yet
avallsble, the 1954 prices were used. It is a matter of conjecture
whether the price relationships between inputs and outputs at present

are those likely fto exist in the long run, If these relationships
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should change substantislly from the present (1954-1955) level the
budgets presentsd will have to be interpreted in the light of such
chsnges.

Fhase 3

The third phase of the study consists of the use of linear
programming a8 a technique to arrive at the optimum combination of
crops on the small farm. A discussion of the technique is given in
Chapter VI. This phase was undertaken to substantizte or disprove
thg feasidlity of the orgenizations suggested in the budget on the
small farm. An effort wes made to test its scope and practicability

in solving farm menagement snd production problems of this type.

Use of the Budgets

The imput-output relationships set forth in the study are used
for the following purpoges:

(a) to examine some of the organizstions possible with
irrigation;

(v) %o estimate the total capitsl required for different
sizes of operstions snd different organizstions within

. the size group;

(e) to estimate the labor requirements for the various
organizations;

() to estimate the farm and lzbor income from vsrious farm

organizations;
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(o) to compare the merits of the various farm orgenizastions

under {a), (b), (c) and (a) above.
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CHAPTER III

THE MORMOUTH DALIAS IRRIGATION SURVEY

Interest Shown

The number of property owners whose land is included in the
Monmouth Dallas area is 664. All were contacted by the Polk County
Water Development Committee. Of this total 226 indicated an interest
in irrigation while 438 did not. However, because the total mumber
includes a large number of smgll holders, it was anticipated that a
large percentage of the totzl would not have use for water resources.
Those not indicating & desire to irrigate snd having lese than 5
acres numbered 154.

The following table shows the numbers of farms in the different
size groups and the number of farms in each size group in the

Teble 1. Classification by Parm Size of Interested and

Hon-Interested Froperty Owners in the Monmouth

Dallas FProject Ares with the Humber in Sample
Drawn from sach Class, June 1955

FParm Size e dbterested _ Hon-Interested
hoxe HNo, Fayma Ssmple Size Yo, Faxms Sample Size
Less than § 21 0 154 0
5=20 I 10 91 14
21-50 o 14 73 11
51-100 38 11 L6 6
101-200 42 12 4o 7
201-300 16 4 21 4
301-400 14 L 2 4]
01500 7 2 1 1
Over 500§ o 1 o
Zotal 226 ‘ 57 B 43
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respective samples. From the 57 farmers drawn in Group I, those
showing interest, 40 records were obtained, From the non~interested
group, Oroup II, 30 records were taken,

It will be noted that on the sversge, those interssted in irrige-
tion have lavrger holdings, In Group I, 104 have farms of less than
50 secres, while im Group II the comparsble number is 318. On the
other end of the scale, there are 42 farmers with over 200 scres who
are interested in the project compared to 25 farmers in the seme
classification who are not. These figures do not tell the whole
story es some of those who did not show interest in purchasing water
from this project are irrigeting at present, Thig is discuased more

fully in the survey resulte of those not interested.

Survey of Those Interested in the Project

A random sample of farms in the Mommouth-Dallas ares of Folk
county whose operators are interested in the Mommouth-Dalles irrigation
project was drawn and records were obtained by personsl interviews,
The sample wae drawn to include farms of various sizes, which were
arranged in groups as shown in Teble 2. The average size of famm
epor:ﬁﬁ by farmers in group A is 19 scres, of which 12 will be
irrigated eventurlly. Comm, potatoes, berries and other truck crops
ware specified by four as the crops they hope to irrigate; two are
planning to irrigate pasture, gress and clover, and one, alfalfa.
Those intending to use water on forage crops will heve livestock,

two preferring dalry cattle., the other beef. These operators have
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Table 2, Sisze Grouping and Number of Records Taeken in
Each Group in the Monmouth Dzllas Project Survey.

 Growp _hores o, of Farms
A 40 or less 7
B M - 75 7
¢ 76 - 125 7
D 126 - 300 9
E Over 300 10

some livestock at present. One of the farmers intending to irrigate
field comn 1s comsidering the poseibility of a beef enterprise.
Incresse in laying flock is plonned by two who at present have flocks
of spproximately 600 layers.

Operators of this sigze who were interviewed all hope to be
irrigating all the land they want to irrigeste within three years.
Three of them plan to irrigate this amount the first year, twe of them
by the second year mnd the other two within three years. ‘

Fo definite pattern of cropping system or rotation is followed
by farmers in this group. Those with livestock on these smell acre-
ages necessarily have most of the lend in pasture and forage crops,
with 1ittle or no grain. The principal crops are ‘bér}.ey, wheat,
oats, oats amd veteh, and rye gzrass, ’ﬂméa who grow grain may have
grain for two years followed by an annual legume crop. Others
alternate grain end legumes annually. Perhaps the fact that 2ll the
operators visited in this size group are vert time farmers tends to

dictate crops requiring less labor, Uhen irrigetion is introduced,
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those now growing grains will leave them out of thelr rotation, con-
centrating on the crops mentioned previously. One of the men hopes
to increase the mumber of acres in the present operation by purchase
of additionsl land. This, however, is recognized to be dependent on
aveilability of adjacent land. The others in the group plan to farm
the same number of mcres as they operate at present.

AMyastments during the chsnge-over period are not of major
importance to the small operators. HMost of them plan to continue
their present part time occupations until such time as the planned
organization can provide adeguate income. Some land will have to be
taken out of present production before it can be irrigated. This is
true where the plamned crops are those other then forage., Nons of
the group plens to hire additionsl labor with irrigation but most
plan to spend more time at home.

A% present this group of small holders has an average total
investment of $12,680, with a relatively small investment in machinery
and equipment of $1,470. Only one of the group indicated that he
thought his present machinery would be adequate. Wachines that would
have to be parchased depend on vresent eguipment and intended crops.
Row cropping equipment is needed by those plemning truck crops. Two
of this group estimated an outlsy of approximately $3,000 would be
required.

During the peried of changing farm orgenizstion two of the
operators expect a lower income after which income will be rzised.

The remainder expect income to be higher from the first year as the
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orgenization will not be reslly o changeover from the present situs-
tion but intensification of it.

Farmers recognize that difficulties will be faced but there is a
difference of opinion as to whet the greatest difficulties will be,
Three of the seven think cspital limitations will be the greatest
prodblem, two that lack of adequate information on how %o handle irrige-
tion will De the greamtest obstacle, one that drainsge, and one believes
that getting water from the main ditch to the farm will be harder to

overcome than any of the other obstacles.

Grour ﬁ - {4 - 60 Acres)

The seven farmers in this group opercte an average of 50 acres
and plan to irrigate an average of 37 acres sventually. An average
of 19 acres is planned for irrigation the first year. The range for
first year expected irrigation is from 10 to 30 acres. There is some
doubt as to the lemgth of time before esch is irrigating all he would
like to irrigate. Three think perhaps it will be from two to three
years, one estimated less than five years and the other thrse would
not hazard a guess but think it will depend on the availability of
finences for the eqﬁipmnt.

8ix of the seven plan to irrigste pasture, the other field corn.
One hopes to irrigate some canning crops such as corn, carrots and
beets in addition to his pasture., Another planning to irrigate
grasses and hay is contemplating leaving one stend for seed production.

The common rotation followed at present is hay, which usually
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ineludes clover or vetch, and grain., 3Barley and oats are the grains
most commonly grown, with rye on some farms., Rye grass for seed
production 1s also common as is the practice of sowing veteh with
ocats. As would Ye expected where pasture is the irrigated crop,
grains will be the crops left out of the rotation when irrigation is
introduced. BSix of the seven are planning to farm the same number of
acres as ab present but farm more intensively by adding livestock.
The seventh man hopes to incresse the number of acres in his farm as
well. A beef cattle enterprise is planned by each of the farmers in
this group in the sample with three preferring beef cows, three
preferring feeder cattle, and ecne a beef herd in addition to his
present dalry cows. One hopes to increase his poultry by 1,000 as a
supplement to the beef enterprise. 41l of these farmers have a small
number of cattle at present, renging from two to nine mature animals
plus some young stock.

The changeover period does not seem to cause concern, lHost will
continne making adjustments as reguired. With pesture already
established, the men feel the waiting period for grassg will be of no
concern. Unless cattle are introduced too rapidly the farms with
irrigation can support the extra livestock in addition to the present
organization, PFive of the seven operators are full time farmers,
one works away from home half time and the other full time. Only one
plans to hire additionsl lasbor with irrigation.

Total investment of this group shows considersble wvariation,

ranging from $6,000 to $33,750, with an average of $18,860, Machinery
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investment averages $3, 526 at present. TFour consider their present
machinery adequate, one needs a mower, enother a row crop tractor and
the third a cﬁltin"b&r. However, total investment in machinery will
not e greatly increased. Two of the operstors are considering a
silo snd one needs feeding sheds. Host beliesve it would cost more
to instsll the irrigation system graduslly but the capital required
will necessitate it being instelled this way. Six of the group think
income will be raised, the other believes it will remain sbout the
same during the period of introduction.

Problems mentioned were capital limitations by four, uncertainty
of ‘wata: supply from the main ditch through the laterals by two and
making the fm produce additionsl revenue to pay for the system by
the seventh. The last pointed out that a farmer cennot afford to

experiment %o see if irrigation nays.

Srowp C ~~ (75 - 125 Acres)

The aversge nmumber of acres orverated by this group of farmers is
103, sixty-two of which as an sverage will be irrigated, The aversge
acreage plamned for the first yesr's irrigation is 22 scres. Pasture
is the crop thaet six of the seven will irrigate; clover and alfalfa
are the crops considered by the other, with the voszibility of some
field corn. Most estimate it will be four to five years before all
that they sre planning to irrigete will be watered but two plan to
introduce irrigation as quickly =s possible,

Rotatione vary, pastures being left from five to ten years, and



21
grain crops alternated with legumes. Grain is usually grown twe
years in successlon and followed by one year of legume. As would
follow from the intentions specified, acres of grain will be cut down
or eliminated on most farme. One farmer will eliminate suden grass
now grown for supplementary pasture and snother will continue to grow
crops as at present but will irrigate the present pasture amcreage.
Pive of this group have livestock at present; two have dairy herds, and
three have flocks of sheep. Those with sheep indicated a desire for
& beef enterprise as did one with no livestock at present. The
dairymen plan to incresse their herds.

Three of this group have other employment; one would like to
spend full time on the farm. Three would like to have a large enough
business to hire a full time man, two would hire more part time
help and the other thought additional help would not be required.

Capital investment avermged sbout 340,000 on these farms, with
investment in machinery averaging $6,400, 8ix of the seven do not
plan to buy sny additional machines, thé other thought & mower and
perhaps a rake would be required.
| & difference of opinion exists on the cost of installing the
system gradually er all at once. Two have sold irrigation equipment.
One believes a saving of 15% would result from a purchase of & complete
system, the other that there would be no difference. Several pointed
out the necessity of installing an adequate pump for future expan—
sion., One hopes to get a sultable used system at a reduced cost.

The group as a whole think income will be raised during the first
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year's operation. One belisves introduction should be zradual emough
to allow the operator to maintain balence. This is interpreted to
mean to maintain his present income level,

The seme difficulties were mentioned ss with the smaller fermers
~-finence by two, getting the water through lateral ditches by three,
lack of knowledge regarding the use of lime and fertilizer with
irrigation by one, end getting information to mske the inecrease in
cost pay for the irrigated vasture by one. Keeping the lateral
ditches in repair and cooperation smong users are problems thst are

anticipated by some.
Growp P ~ (126 - 300 Acres)

The average mumber of acres operated by farms in the 126 - 300
acre group is 189 according to the sample. On these farms the average
number of acres which operators intend to irrigate is 53, Of this
amount only about 20 acres will be irrigated the first year.

Irriggﬁea of pasture is planned by eight of the nine in this group.
One plans to irrigate cherries. Alfalfa and ladino clover, field corn
and some other row crop, perhaps sweet corn were mentioned in addi-
tion to the pasture. This group estimate two to three years with
a possibility of five as the length of time before they are irrigating
all they plan. Only one plans to irrigate it all the first year.

Rotations follow much the same pattern as on smeller acreages, —-
clover seeded for twoe years, then one yesr of gmin. With irrigstion

the grain will be cut back & little but most plan to irrigate the
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present gantnrt* This will maeke little change in rotation on most
farms. Only one plens to incresse total scres. This individual hopes
to develep & unit large enough to support two families.

’ A1l of the men in this group plen to increase livestock. Beef ie
considered to be best by five, four of whom would prefer & cow herd
to feeders. Expension of dairy cattle herd is planned by three, one
of whom plans a beef herd 2s well. Hogs, ten brood sows, are plenned
in eonjunction with the beef enterprise by two of the operators. 4
third beef producer is planning on & flock of 80 ewes as well. One,
more ambitious, is hoping to have dairy, beef, sheep, and hog
enterprises.

These opsrators, with one exception, are full time men with hired
or family labor. Those who have a full time man at present do not
think additional labor will have to be hired but those without such
help believe & full time men would be needed in addition to their
present laber.

Average total investment on these farms is sbout $60,000 accord-
ing to this sample, with an aversge of $9,500 invested in mechinery.
Only one plans $0 Buy new machinery because of irrigation, (forage
harvester and wagon) but likely total investment in machinery will be
8o higher. One may build = silo.

Host think that gredusl instellation of the system will be essler
and not cost mers provided the right sized pump is bought with future
needs in mind, Much depends on whether & discount is given for large

orders. 4ll are hopeful that farm income will be raised from the
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first year with irrigation,
| Major difficulties foreseen are lack of knowledge of irrigation
puctim; Mln'nro: the correct emount of water to use with
fertiliser, readjusting farm operations, and water requirements for
various dmpu. Getting water from the main ditch is recognized as
& possible problem, It ie interesting to note that only one in this
greup suggested cmpital as a possible difficulty and he sees no hope
under the present administration.

Sroup E -~ (Over 300 Acres)

The average #ige of farm in the sample in this group is 386
acres. The average number of acres per farm that operators on these
farme hope to irrigate is 96, fifty-two of which will be irrigated the
firat year. Pasture is the crop planned for irrigation on seven of
the ten farms. Hay, alfalfa, field corn, and canning corn are plan-
nﬁ for the other three. Twoe or thres years is the length of time
most think it will take to irrigate all that is plenned but two
antieipate 1t will be esteblished on their farms in two years. One
believes five ysars would be & better estimate.

Rotatlons are varied but a legume crop for two or three years
followed by grein ie the standard practice. Rye grass cen be grown
consecutively for two yeare on some farms, HMost think the crops grown
will be the seme, especially on the part of the farm not irrigated,
but acreages of grain mey be reduced. HMore of the crops will be fed
at home,
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| All feel satisfied with size of operation — no one is planning
to farm more or less scres than at present.

Six of the ten plen to add or increase livestock, beef cattle
being the main enterprise considered. Two are planning sheep in
addition to the beef and one plans hogs as a secondary livestoek
enterprise. One man stated that he doee not think it pays to irrigste
for livestock,

In the changeover period this group plans to farm as they are
at present on mest of their acres, incresassing irrigation graduslly.
Lebor force, vhich st present is 25 man months per year on the
average, will have to be incressed on farms where the present lsbor
force is below average. luch depends on which irrigsted crop is
planned.

Average total investment on these larger ferme is $114,000 of
which $18,300 is invested in mechinery. Only two of the ten need sny
2dditional machinery for their planned organization, that being
haying equipment and row crop machinery.

The consensus of opinion is that complete installation may de
more economieal, especlally if any vipe is placed undergzround.
However, some believe cubside interference may prevent installing
the complete system at the ountset,

HMost hope the income will be raised but recognize the possi-
bility of a decrease until the new organizetion is established,
especially if pasture has to be seeded, Where this is not the

intention, they beliasve income will remain sbout the same.
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Iack of knowledge 2nd availsbility of capital are thought to be
the greatest difficnlties by this group. Capital was considered by
three as the most difficult hurdle, experience in the use of irriga-
tion wvater and getting the ferm on a paying basis with it by several.
One thinks the avallsbility and cost of labor will be the greatest
hurdle to be met while two foresee no particuler difficulties in
establishing the farm orgenization they wish to have,

The following table summarizes the information obtained from the

survey of those interested in the project.
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Survey of Those Fot Indicating Interest in the Eroject

In addition to the 40 farmers who indicated interest in the
Monmouth-Dallas project, 30 others whe had not indicated interest
were selected at rendom. Parms of various sizes were chosen as in
the first sample. These records were taken by personal interview
alse. This survey was cenducted to focus attention on some of the
pmblnith&t night have been foreseen by this group, and to ascertain
the resson for apparent lack of interest. Teble 4 summsrizes the
ressons enumerated by the farmers visited. Several gave more then
~one reason as will De noted from the teble,

Table 4. Reasons for lack of Interest in the Mommouth~
Dallas Irrigation Froject.

1. Iack of Capital 1
2. Age of Operator 7
3. Lower Expected Income 1
k., Iabor mot Availeble 3
5. Unsdapted land 5
6. Lack of Information 0
7. Does not ¥it Fresent Famm 2
Organization
8. lack of Markets 1

9, Other T
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The first eight reasons given are quite self sxplanatory. It
is interesting to note only one man of the thirtiy mentioned capital
requirement as his reasson for lack of interest. One may contrast
this with the intereated group, many of whom indicated that capital
would be an important obstacle to be overcome, Those who are not
interested becsuse of age nre 211 over 60 years, the average age of
the group being 67 ysars, None of them has a son who is interested
in ferming. It 1s quite understandable that irrigetion for their
particular fars would not appear attractive to these men since
labor requirements will be increased.

One of the group foresees a lower income due to high cost of
electric power, while three others who mentioned labor as an obstacle
thought they might be able to hire additional help but would not want
to do so.

The five suggesting unzdeptability of their farms all have hilly
acreages. One foresees drainsge as a problem in the low spots and a
pﬁsyibility of leaching., Two think the pressnce of so many hills
wonld mekte the cost of pumping too great and the system too expensive.

Only twe listed the fact that irrigation would not fit the
present organizeation as a reason for lack of interest. Actually one
of these has only ten scres that could be irrigated so that unadepta-
bility of land might have been considered the reason. The other
operator and his wife beth work off the farm and are happy with their
present system,

lack of markels was mentioned by one operator who can foresee
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Bo advantage in producing more while surpluses exist., Actuslly this
chjection may have been influenced by the age of the operator which
is quite advanced, age being the real reason for lack of interest.

The item labeled “other reasons" was spscified more often for
lack of interest in the project than any of the first eight mentioned.
This might be antiecipated. Vine of these are using irrigation from
wells, Rickreall ‘Gmok, or a small leke at present., Two others have
water for irrigation aveileble., Three of thies group are not certain
vhether they wers included in the project area; three specified
poor health as the reason for lack of interest; three consider the
form a8 a residence, two of these being retired snd one & full time
logger. Only two of all those visited were antagonistic te the
project, One of these has 2 farm for ssle and anticipates the ditch
ocutting up his land. The other definitely opposed and mentioned
practically all of the factors listed above as reasons for his
opposition. On the other hand seven of the group stated they were
definitely in favor of the project from 2 community and socisl point
of view even though they themselves could not use the water in the
immediate future,

The fect that reasons for lack of interest given were quite
evenly spread over the array of possible reasons has some implice-
tions as far as poliéy may be concerned., No spscific reason about
which preventative or remedial action might be taken eppears dominant,
It is quite reasonadle that the nine of the 21 under "other reasons"

who are at present using irrigetion are not interested in using water
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from the project. The second reason sppearing most often was that of
age of operator., This too is & very sound reason for not wanting to
inerease capital investment znd lsbor requirements which would result
from introdnoction of irrigetion, Those with land unsuitadle for
irrigation cannot bBe expected to plsen for irrigation, nor would it

be practical for them to do so. Other reasons given in the most

part are quite valid ones, and can be accounted for when one considers
differences among individuals, The fact that many are interested

in the project from a2 commnity viewpoint mnd anxious to see it
completed, while enly two of all those contaected were definitely
opposed indicates the recognition of a need for more water resource

in the area,
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CHAPTER 1V

THE EFFECT OF IRRIGATION ON FARM ORGANIZATION

The Budgetinz Frocedure

The use of Mgotsv in sgriculturel production work is dependent
upon the availability of dependable input-outvut data. Although its
use is not confined to farm accounting, the budget procedure has
been the method used in conjunction with farm aceount anslysis in
farm mascmt studies. After anslysis of the accounts has been
made %o esteblish the relationship between income and one or more of
certain factors om a group of farms, thess factors are examined on
partionlsr farms, The factors include size of business, labor
efficlency, ylelds of crop end production of snimels, capital
efficiency, snd pumber of enterprises. Fach operator can compere his
tusiness with the data furnished by all those in the same type of
farming. Brosder comparison of different types of farming can be
made in addition to the more detailed operational comparisons on
similarly organized systems.

Comparisons made under such procedure assume similar productive
capacities of land, labor, snd capital. Vhere such similarities do
not exist, the individual operstor can be misled. Farmer A on a
soil with & limited productive cepacity and vroducing 30 bushels
per acre may be superior in mansgement ability to Farmer B on soil

with greater potentisl production znd getting 45 bushels per acre,
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- Thirty bushels per acre might be the yield at which Fammer A is
maximizing his profite. Therefore although his yields are below the
"average”, yield of crops is not the "factor" which should be increased.
Analysis of farm sccounts suggests places to look for wesknesses in
orgenization by supplying certain standards or benchmarks to guide the
operator. It helps turn the manager's attention more closely to his
operation. DBut a systematic plan of the future use of resources

must be set up for each individusl farm system. It is st this point
thatb budgeting enters the picture. Much information on costs of pro-
duction of various commodities iz necessary to determine relative
profitadility of different enterprises. W¥With such information
available it is possible to compare various organizations and various
enterprises, taking into consideration capitsl available, labor
requirements, conservation practices, market outlets and msmy such
factors. It isg not always possible to devote the entire acreage of

& farm to the crop which sppears most profitsble on a cost of produc—
tion basie. Budgete teke into consideration the integration of
snterprises, labor use throughout the period, suitability of soil and

climate, market outlets, and numerous other factors.

Digcussion of the Budeet

The budget procedure consists merely of using an informal device
to set down imput~output relationships of various enterprises and
farm organizations for the purvose of sppraising the merits of each.

Complete tudgeting as presented in this study considers the farm as
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2 unit and estimates the various parameters of the farm business as
& whole rather than estimating the investment, labor required, and
income produced dy & small part of the business. This circumvents
the need io apportion the variocus fized costs of the whole farm to
the different enterprises on some arbitrary basis as would have to
be dome 1f one enterprise only were studied.

% eliminste the difficulties in the allocation of labor among
enterprises and in arriving at a reasonable figure to use as hourly
‘ruts for laber, the farm income figures are used for comparative
purposes. The farm income is the smount of money left to pay interest
on the investment and the owner for his lebor and menagement, This
figure sstimates the return to the farmer for his resources. When
interest on the investment is taken from this farm income figure, the
smount left is the labor income i.e., the amount of momey returned to
the operator for his labor and menegement after all expenses mcmmg
interest on his investment have been paid., No attempt has besn made
to alloeste this income between labor and menagement because in most
cases the operator provides twelve months of labor in conjunction
with his Wmnt. Therefors the residual income after gll expenses
have been paid except the labor and mansgement of the operator is
that figure shown as labor income. This figure is not the total real
income te the operator as no account has been taken of his use of
home grown produots, such as milk in the case of the dasiry fammer,
beof in the cese of the beef producer or rent for the house for any of
then. However for comparative purposes, this will meke little

éiﬂ'amém
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Budgeting Stendards

The bases for the size of operations and for the choice of enter-
prises shown in the budgeis were the results of the survey of the
farmers. The ylelds of erops and production of animels used are
average yields and production figures for the area baszed on esti-
mates of the farmers themselves, Barley and oats are grown on the
non~irrigated part of the farm, with peas added to the cats for its
soll tuilding effect and to add weight to the oats. However no
increase in total digestible mutrients is added because of this nor is
any Inorease in weight over aversge ozt ylelds sdded. Berley
usually aversges approximately one and one quarter tons per scre and
eats slightly less than one ton. The yield for non-irrigated hay is
a m&ui two tons per scre, which may include two cuttings. Irrigated
pasture snd forsge (hay) yields are estimated at 4733 pounds of total
digestible nutrients, the yield reported in Hyer's and Becker's study
(7. p.19) for these erops. This is equivalent to approximately four
and three guarters tons of hey. The total yield for alfalfs is
estimgted at four and six tons per acre from three cutiings, Where
livestock are part of the farm organization the first cutting of the
irrigated hay acresge may be taken off zs grass silage with an esti-
mated yield of six tons silage which is eguivalent to two tons hay
per scre. The remsining two cuttings then yield two and three
guarters tons per acre to give the total four and three quarters tons

average yield, It was found in Hyer's and Becker's study (7, p.21)
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that of the total production on irrigated pasture, an average of
three quarters of a ton per acre was harvested as hay from pasture
clippings. Where this is done in the budgets the remaining produe-
tion to be harvested by the livestock is equivalent to four tons of
hay. |

The July 1955 price for four per cent milk, §5.24 per cwt.
for Grade A milic and $4.04 per cwb. for factory milk is used with an
assumed quota of fifty per cent Grade A. The per cent quota for
Grade A milk shippers is usually higher than 50 per cent. However, if
production on dairy farms were increased, it might be difficult te
increase the quota by any appreciable amount. This would lower the
percentage of milk sold at the higher price. Therefore to keep the
picture as realistic as possible, the figure of 50 per cent is used.
If, however, the quota is higher than 50 per cent, or ¢an be expected
to be increased, the returns will be higher. On the other hand, if
no quota can be established, the above figures will be too optimistic,
Enowing that the production of 9,000 pounds of four per cent milk for
1000 pounds cows is used, it is relatively simple to adjust the labor
income to show the returns for any quota.

The value of dairy cows, $200 each, is based on the value of
cows producing 9000 pounds of four per cent milk in a study carried
on by D. C. Mumford (12). It was found that the value of cows of
this calibre in Mumford's study was approximately 50 per cent higher
than the value of commercial milk cows., (The July price of milk

cows in Oregon was $135). Two year old heifers for sale are valued
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in the same relationship to the mature cow velue as in the study
quoted,

ﬂ Beef prices are based on 1954 figures, those for 1955 not being
availsdle at the time the budgets were prepared. Barley is valued at
$42 per ton, oats at $48 end hey for sale at 324 per ton. Hay for
storage is walued at $20 per ton. The feed reguirements used are
those recommended for the levels of production used based on the
amounts recemmended by the Nationsl Research Couneil. Rates of gain
for deef are ‘théug cxperienepd by farmerg with irrigated pastures
(1.7 pounds per day in Hyer's and Becker's study (7. p.4) end 2
pounds per day when being fed five pounds ration per day while on
irrigated pasture}. Orop és;g;enses include only the cost of ferti-
lizer for the crops and the cost of repsire and fuel for the machinery
used. The rate of fertilizer application is 200 pounds per scre,
fertilizer valued at $80 per ton.

Depreciation on machinery calculated at the rates used in
Men's Farn Managemsnt Crop Memual (1, pp.19-26) averages approxi-
mately ten per cent af\ the present valug. Aa’them is variation in
machines from famm to famm, a straight ten per cent of present value
is used in the ‘budgets. Interest is allowed at the rate of five per
cent on ﬁxﬁ er long term capitsl and seven per cent on working
capital. | Fixed capital ie the part of the investment in land,
tuildings and the irrigation system. Working capital is the capitel
invested in livestock, machinery, =nd feeds end supplies. Taxes are

estimated at four dollars per acre on the smaller farms and 3800 on
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the 280 acre farm. Insurance sllowed is $300 per ysar, Telephone
end electrie power costs are esitimated at present rotes, Fower
cost for the irrigation system ie¢ included in the water cost,
Allowance made for use of car is 5000 miles per year at five cents
per mile cost. lLebor is hired at the rate of $250 per month,

One of the large costs in each of the new orgenizations is that
of irrigation water and equipment. The investment in irrigetion
Qqui;pmt per acre varies with the number of scres irrigated. The
value used is taken from H, H. Stippler's study (18, p.130-141),
This figure i mémma in the total investment on which 5 per cent
interest is sllowed. The cost of water is assumed to be $15 per
acre. Deprsclation, power and repairs for the system varies to a
certain extent with the investment. These costs are computed on the
basies of Stippler's work. However for each size group, the same
5.rrigstia# cost 1s used. The number of water applications on which
this cost is based is seven for pssture and four for hay. This allows
rotation of pasture whers livestock are kept approximately once in
four veeks. This is subject to some varistion as is explained in

the discussion of the various budgets.

40 sere Farm

To keep the prodlem to menageable size, three size groups are
used in this study. The small size, forty acres with thirty five
irrigated has necessaerily intensive crops, strawberries, pole besans,

end canning com.
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The budget prepared for the small farm considers the three crops.
These are the crops in which the operators of this size of farm are
most interested. The figures used in the coet of erop production do
n‘et‘ include depreciation, texes and some other costs, which are
accounted for when computing ferm incomes. Only one budget ie pre-
pared for this size of farm as it is this svecific size that is used
in the linear programming model., A full discussion of the possibili-
ties is gziven in Chapter VI, The budgets appear on page 49.

The possibility of a commercial laying flock was considered on
this size farm but was omitted from the budget for its lack of
dependency upon irrigation. YHowever the introduction of such an
enterprise would give a better distribution of labor in the winter
months, dut would also compete with the existing erops during the
busy season. This would not be an insurmountable obstacle on most
farms but for this reason znd its remote associstion with irrigation,
poultry as an additional enterprise hes been omitted from the budgets.

Mach of the information used in the budget was obtained from cost
of productien studies., Frices used are for the current year as in
the other budgets. Price of corn is $20 per ton, strawberries 16
cents per pﬁun&‘ and pole beans $125 per ton. The yields used are
average for the area. The yield used for corn is 4.1 tons per acre,
for pole bemns 8 tons and for strawberries 2.25 tons per acre. The
average yield of stravberries is the amount obtainsble per year over
the planting cycle. Actuslly a yield of three tons per acre per year

with one year idle will produce nine tons in the four years to give an
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average of 2,25 tons per acre per year.

The investment in land, buildings and machinery is based on that
ascertained from the survey. The implements considered necessary are
listed in the Appendix, Teble 3., The total invesiment in machinery
considered necessary to operate the vegetable farm has been inereased
considerably from that obtained in the survey. Irrigation costs are
ebtained frem Stippler's work (18, pp.130-141)., Cost of production
figures for the three crops are listed in Appendix, Table 8.

| ‘h‘ retura -to 1sbor and menegement is quite favorsble considering
the part of the ysar when the operator might be employed off the farm,
Supplementary enterprises such as poultry or hogs would spread the
labor mere evenly over the year and should increase returns to labor
and mensgement,

One resson for such a favorable return is the relatively low
capital investment. This reduces the interest charged for use of
fixed and working capital.

The linear program model (Chapter VI) eliminates corn from the
ergunization under the limitations plsced on resources., In this
budget, ne rigid limitations were set and acreages are based on
practical observations and suggestions, It is likely that all
acres will De used rather than having some of the farm left idle,

The price per ten of corn is below the usual price, meking production
of sweet cornm appear 1n an unfavorable light. But having decided %o
use current prices threughout the study it was not believed advisable
to adjust the price of one of the products.



103 Acre Farm

The one lmndred three acre farm having sixty acres irrigated
is the basic size used for the second group of famms, DIudgets were
construsted for this farm as (o) & dairy farm with forty cows with
replacements being reised on the farm, (b) & dairy farm with sixty
cows, with replacements purchased, (¢) & beef-grain farm with a sixty
cow herd with beef calves and grain sold, (d) a beef herd of seventy-
five cows selling f8ll calves, (e) a ferm producing grain and grass
 to finish feeders onlves purchased October 1, (f) an alfalfa and hay
produoing farm, alfalfa on the irrigated zcres, For comparative
parposes this one mndred three acre farm was budgeted as a grain
farm with no irrigation,

e forty cow dairy herd whers replacements are raised does not
return as high a lebor income azs does the sixty cow herd where
replacements are bought., This may be partially due to the cost of
raiuing heifers. It appears that ralsing replacements must be just
about equal to the cost of buying them at the prices used. This con-
clusion 4o drawn from the fact that the farm and labor incomes are
in spproximately the same proportion on the two gizes of farms as
the number of milking cows. o doubt some of the difference in
income is dus to returns to scale. The incresse in costs on the
large oow herd is small in relation to increase in receipts. In
both herds replacements are at the rate of twenty vper cent per year.

¥o doubt s purebred herd vhere calves and two-year-old heifers are
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8014 would commend a considerable premiuvm and would plece the raising
repuam% program in a2 much more favorable light., However because
managerial ability is so important a factor whers purebred catile are
concerned, this study embraces only the possibilities with a com-
.ﬁretai herd. 7%The anthor believes that where menagerisl ability is
high, raising replacements would be the more desirable eystem. In
the progran vhere replacements are bought it is necessary to assume
that such replacemente asre availsble.

The forty cow herd orgenization employed & full time man in
sddition to the operator., In addition, svraying of the grein for
weeds, harvesting the first cutting of irrigated hay es grass silage,
and comdining the grain were hirved =t custom rates. The sixty cow
nilking herd orgenigation employed a full time man and one man for
the six summer months in addition to the operator, |

Turning to the beef enterprises, it does not seem that a beef
cow-call orgenisation will be feasible on this scale of operations,
assuning a calf erop of B6 per cent reasching 400 pounds weight by
fell. It is impossible with the data used and under aversge mensge~
ment to get the gross income above the total expense. This type of
farm organisation 1s not sufficiently intensive ta'pmé\me an adequate
ineome to cover the fixed costs and leave much margin., It might be
noted that total expenmes are lower on the sixty cow beef farm than
on sny other farms. But the receints are not high encugh. The faci
that the larger herd on this farm returned a lower farm and lsbor

income suggests that the production of grain is subsidizing to 2



certain extent the produection of beef.

Where foeder catile are bought for feeding to finish for
slaughter, "‘-‘ln organization appesrs quite profitable for a oné man
operation. Although only ten deys labor is hired as such, grass
silage, erop spreying, and combining ere hired =% custom rates.
Denth loss of two steers is mllowed although feed requirements are
for the numbey purchased, Purchase price of feeder steer calves
averaged from 16 to 19 cents per cwi. during the first week of
Octoder 1954, for choice grade. In the budgets, purchase price of
19 cents 48 used. Selling prices averaged 23 to 26 cents for the
same periocd for the same grade. In the budgets 24.5 cents is used.
It might Ye pomsible to buy a lower grade at & lower price snd raise
the grade by market time with irrigsted pasture and the grain ration
used in the budgets. However this is not done in the budgete as it
is difficult to predict these possibilities. A word of caution
might not be amiss. DBeef feeding orgenizations contain an element
of mm&aw that the other orgenizations do not. %This ig of less
importance in the short run vhere home grown feed is fed, bui
fiuetuations in prices at purchase and sale time cen mske a consider-
eble difference in returns., The prices used in the budgets bear
the same relationship to each other as usually exists, 1954 being
neither a particularly favorable or unfavorable year for beef cattle
feeding operations.

Steers are purchssed at 400 pounds and fed to gain 200 pounds

during the first six months. Three pounds of barley and ocats are
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fed daily throughout the period. Ko grain is fed during the first
three months on pasture during which time a gain of 1.7 pounds per
day is made. Beginning the fourth month on pasture, five pounds of
ration per dey is fed, This ration comprises eleven parts barley
and onts to one part cottonseed meal. Feeding at this rate on
h'rimm pasture for three months should increase the weight of
the animals by twe pounds per day. Thus during the whole period, the
inerease in welgh$ is 533 pounds. However in the budgets the total
gein in weight 1s estimated conservatively at 520 pounds.

xmgum alfalfa yielding four tons per acre plus forty acres
of non-irrigated hay at two tons does not apneer attractive even
if one considers the free time in winter monthe. However, this yield
per acre may be Yoo conservative. Also the price of 324 per ton is
very mederate. If ylelds of six tons of alfalfe can be exnected the
pleture changes considerably returning an attractive labor income.
| ¥With a yleld of less then six tons per acre it would not be aconomi-

cally feasible to :lrrigaie alfalfa.

| Contrasting the irrigated farm with a non-irrigsted grain-
producing farm, the introduction of irrigation will inerease total
investment by the cost of the irrigation equirment ot least. For
thowe who are owners at present this outlay mey prove quite a good
one if the value of the whole farm per acre increases. This aspect
is lese desirable for proepective buyers as the cost may involve a
certain amount of speculation rather than an indication of the produe-

tion capacity of the farm., In the dudgets, increase in land velue



wag not consldered.

Lebor reguirements are greatest on the dairy farm but hiring
additional labor is not coneidered s serious limitation hy those
contemplating expansion. The organizations, except perhaps the
alfalfa hay organization, require a2 full time operstor. Totel work
Am required is the number of ten hour days that would bPe reguired
working under average c&n&itiena to do the work to be done on these
!‘m. Al though this measurs iz somewhat erbitrary and does not
reflect Mffumaos in machinery on farms, it gives en indication
that the amount of work per men is not prohiditively high.

¥ith regard %o income, water used as an input should increase
the farm and labor income considersbly on this size of farm except
with the beef cow-ealf enterprises. In order to have a favorsble
return from alfslfs the production per acre would have to be at

least six tons per mere with prices as they are at preseat.

280 Acre Farm

The labor incomes on the two hundred eighty ecre farm with
elghty acres irrigated show somewhat the same relationship ae in the
one-Iundred-ani~three-acre group. Budgets for three organizations
with irrigation are prevared - & sixty cow dairy operation, a one
handred and fifty feeder steer operation and a one hundred cow beef
herd producing calves to be sold at 8OO pounds in the fall. The
dairy herd is limited to sixty milking cows as that number is

spproaching sn optimum. PFProduction and sale prices of milk are the
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same as for the previous budgets as are feed requirements for live-
‘stoak throughout, rates of gain for beef cattle and all other
physical data, Beef feeders shows most profitable with the dairy
cattle enterprise following closely. Even at this scale of opera-
tions it would not be practical to try to carry a beef cow-calf
enterprise, Dry land farming will produce a better return with mach
less labor required and less capital investment than the cow-calf
organisation.

There is little diff@renaé in capital requirements for any of
the three organizations with irrigation, each requiring over $100,000
total, Thie tiguru, although large, is only approximately $25,000
more than is required under the present dry land system., The increase
in labor income for the dairy and beef feeder organizations would
more than justify the extra investment involved, On the basis of
these figures the increase in investment would pay for itself in
less than six years.

Labor requirements would increase requiring one full time hired
man on the beef enterprises in addition to the operator, and two on
the dairy farm. BEven so, the increase in labor income shows the
relative profitability of the organizations.

It i3 not expected that every farmer in the area will produce
fluid milk even though the budgets show it to be a fairly profitable
enterprise. There are some who are not in a position to produce
milk, because of small acreage, lack of market, no experience with

dairy catile, or some other reason. Bubt for those who are in a
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position to produse milk, or who are already producing for a fluid
market, it should point the way that expansion of the present enter-
prise might take, snd give some notion of what might be done with
vater as & resource ia nilk production when consumer demand in-
erenses the market. Nelther is it erpected that everyéne in the
ares will buy feeder cattle to finish, There are many obviocus reasons
why everyome will noé and should not. But this study might prevent
somecne from failing when trying to set up a beef cow-calf type of
organization at present price relationships on o scale similar to
the ma here suggested. Changes in price relationships may change
the picture considerabdbly but physicel date vprobsbly will not change
greatly. It is possidle that the water cost to the farmer may be
considerably lees then the $15 per scre here used. This would
incroase the .lsbar ineomes of all operators.

4 gummary of the budget for the various organizations is given
in Table §.



Table 5. Budgets for Various Farm Organizations, Polk County, Oregon.
o) , Farm (60 Irrigated) Dryland 280 Acre Farm (80 Irr: Dryland
Dairy Dairy B%,%M Beef e Beef Alfalfa Alfalfa Grain Farm Dairy Beef Beef Grain Farm Vegetable Vegetable
4O Cows | 60 Cows 60 Cows 75 Cows | 92 Feeders 103 Acres 60 Cows 100 Cows 150 Feeders 280 Acres
Acres
Barley 15 ac. 15 ac. 20 ac. 20 ac. 50 ac. 100 ac. 70 ac. 75 ac. 140 ac.
Oats (and Peas) 15 ac. 15 ac. 20 ac. 20 ac. 50 ac. 10V ac. 60 ac. 75 ac. 70 ac.
Ryegrass Seed 70 ac.
Hay - Irrigated 20 ac. 20 ac. 10 ac. 10 ac. 20 ac. 30 ac.
Hay - Non-Irrigated 10 ac. 10 ac. 40 ac. 40 ac. 40 ac. 70 ac. 50 ac.
Alfalfa 60 ac. 60 ac.
Pasture (Irrigated) 40 ac. 40 ac. 50 ac. 50 ac. 40 ac. 50 ac. 80 ac. 80 ac.
Strawberries 4 ac.
Sweet Corn 15 ac.
Pole Beans 16 ac. 22,7 ac.
- Livestock
Cows 40 60 60 75 60 100
Yearlings 16 92 20 153
Two=-Yr. Olds 15
Calves 18 51 64 50 85
Bulls 1 1 2 3 1 3
Production
Barley 37,500 1bs.| 37,500 lbs. | 50,000 1lbs. 50,000 1bs. 125,000 1bs. | 250,000 1lbs. | 175,000 lbs. | 187,500 1lbs. | 350,000 lbs.
Oats 29,250 1bs.| 29,250 1bs. | 39,000 lbs. 39,000 1bs. 97,500 1bs. [ 195,000 1lbs. | 117,000 lbs. | 146,250 lbs. | 136,500 lbs.
Ryegrass 56,000 1lbs.
Hay 90 T. 90 T. 86 T. 151 T. 55 T. 80 T, 119 T. 200 T. 160 T.
Silage 120 T. 120 T. 120 T. 180 T.
Alfalfa 360 T, 2,0 T.
Strawberries 9.0 T
Sweet Corn 61.5 T.
Pole Beans - 128.0 T. 181.6 T.
Sales
Barley $ - $ - $ 1,016,00 | $ - $ — $ -— $8 - $ 2,541.00f & 3,990.00( $ 3,528.00 | $§ 2,268.00| & 7,098.00| $ -— $ —
Oats - - MR, W - - - - 2,256.00 3,336.00 2,688.00 1,632.00 3,156.00 - -
Ryegrass Seed - - —_ -_— _— -— -_ -— - -— — 5,040.00 - —
Hay -— 240.00 - 160.00 —_ 1,600.00 1,600.00 -_ 1,440.00 - 140.00 -— -_— —_
Alfalfa - - — -— — 8,640.00 5,760.00 - - -— - - - -
Strawberries - - - - - - - - — - - - 2,880.00 -
Sweet Corn —_ - - - - - - - - -- - - 1,230.00 —
Pole Beans - -_ - -— —_ —_— - - - - - - 16,000.00 22,700.00
Livestock 2,100.00 1,650.00 4,028.0 5,272,00 | 20,286.00 -— -_ -— 1,650.00 7,052.00 33,810.00 - - =
Livestock products 16,203, W 24,305.00 e -— - o o -- 24,305,00 == — o — —
_ Gross Farm Income $ 18,303.00| $ 26,195.00 $ 5,946.00 | § 5,432.00 | § 20,286,00 $ 10,24v.00 § 7,360.00 $ 4,797.00[ ¢ 34,721,00| ¢ 13,268.00 | $ 37,850.00] $ 15,294.00] $ 20,110.00 $ 22,700.00
" Expenses
Livestock purcnased $ 60.00| § 2,460.00 $ 300.w $ 40,00 | § 6,992.00 $ —_ ¢ -_ ¢ - 8 2,4,60.00| $ 400,00 $ 11,628,001 $ - $ — $ —
Feed purchased and grinding 1,260.00 2,083.00 12,00 20. 218,00 -— - - 1,243.00 - 300.00 — — g,
Milk hauling and trucking 989.00 1,677.00 42.00 56,0 -— - — - 1,677.0v —_— 300.00 — — —
Electricity and tao].epbcmoll 130.00 130,00 50,00 50,00 100,00 50,00 50.00 70.00 130.00 90.0V 40.00 50.00 100.00 100.00
Tractor and auto expense 350,00 350,00 350.00 350,00 350,00 250,00 200.00 350.00 400.00 350,00 100.00 350.00 350.00 350.0v
Insurance and Taxes 700.00 700,00 700,00 700,00 700,00 500,00 450.00 500,00 1,300.00 1,300.00 1,300.00 1,000.00 360.00 360.00
Crop expense 1,809.00 1,819,00 1,533.00 1,247,00 1,775.00 1,815.00 1,756.00 1,327.00 4,226,00 3,530.00 3,530.00 3,568.00 —_ -
Strawberries -— - -— - - - - - - — - - 1,676.00 -
Sweet Corn _— -_ —-— -— -— — -_— - -— - - - 596.00 _—
Pole Beans -— —_— -— -_— -— — - - - == _— - 9,822.00 13,872.00
Livestock expensel2 596..00 662,00 120,00 456,00 368.00 - e . 362.00 276.00 525.00 - — =
Fences, bldgs., repairs 150,00 150.00 120,00 150,00 150.00 100,00 100,00 50.00 150.00 150.00 150.00 50.00 -— _—
Hired labor 3,000.00 4,500.00 200,00 300,00 100,00 750.00 750.00 _ 6,000.00 3,000.00 3,000.00 1,500.00 1,500.00 750.00
Water and irrigation 1,664.00 1,664.00 1,664.00 1,664.00 1,664.00 1,664.00 1,664.00 — 2,217.00 2,217.00 2,217.00 = 986.00 637.00
Building depreciation 280.00 280,00 280,00 280,00 280,00 280,00 280,00 280.00 280.00 280.00 280.00 100.00 40,00 40.00
Machinery depreciation 700,00 700, 640,00 610,00 640,00 640,00 640,00 640,00 1,450.00 1,450.00 1,450.00 1,450.00 400.00 400.00
—Total Expense 1,688,00(§ 17,175.00 | § 6,011,00 | $ 6,283,00 |$ 13,337,00 | 0w | _$5,890.00 $ 3,217.00] $ 21,895.00( & 13,043.00 [ $ 24,820.00( $ 8,068.00 | $ 15,830.00 $ 16,509.00
Farm Income $ 6,615.00 (% 9,020,00 | § —65.00 =851.00 |§ 6,949.00 | 0 | §1,470.00 $ 1,580.00 §$ 12,826.00] $ 225.00 | $ 13,030.00fl 2 7,226.00 | $ 4,280.00 | $ 6,191.00
Interest on Investment $ 3,111.00(% 3,202.00 |$ 2,729.00 | $ 2,879.00 (¢ 2,708.00 00 | $2,222.00 $1,955.00( § 5,921.00[ § 6,128.00 | $ 5,798.00) & 4,331.00] $§ 1,018.00 $ 1,018.00
Return_for Labor and Msnagement $ 3,504.00 % 5,818.00 | § -2,794,00 | $ -3,730,00 [§ 4,241.00 0 | $ -752.00 | $ -375.00 & 6,905.00] $ -5,903.00 | $ 7,232,000 & 2,895.00 § & 3,262.00 ¢ 5,173.00

Electricity other than for irrigation
Includes veterinary fees, strainer pads, spray, bedding (it bought)

O
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CHAPTER V
SOME METHODOLOGICAL PROBLEMS

Comparivon of farm organizations of different tyves is a diffi-
eult task, Acreage used as a basis for comparison is not entirely
satisfactory as different types of crops snd livestock have verying
mquitﬁwh for land as well as labor snd capital. 4An intensive
erop or an enterprise such as pouliry on a ten acre farm could not
be compared with a beef herd on the same size of farm as lsbor,
capital and mansgement differ greatly. Capital invesiment per famm
night be & better measure except for the variantions in values placed
on property and livestock by the operators. Unless comparable values
are used, oapital investment as = meamsure is not very useful. Also,
one type of farm may have high cepital requirements end low annual
expenses whlle encther may have low capital investment but high
anxual expenses.

A measure frequently used to compare different orgenizations is
the labor requirements of the farm specified in productive-men~work
unite. One wnit, a P.M.W.U,, is the amount of productive work that
m man would accomplish in a ten hour day working under average
conditions., The definition itself points to the weakness of this
measure ~ average conditions are difficult if not impossible to define.
The improvement in teclmology has changed the "average! condition
under which many srops are produced so much that the figures on

P.MV.U'e per acre or per snimzl are slmost meaningless. In
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edditien, the labor in relation to capital varies from one type of
farm to the next.

An increase in size of farm may result in higher profits, If
all imputs are inoremsed in the same proportion, scale accounte for
the whole change in net returns. But part of the increase in returns
is probably the result of greater use of some of the fixed factors.
This invelves proportionality relationships which are usually in-
volved in most disonssions of ecaie as it is almost impossidle to
isolate the two.

| If size of business is held constant, the produets may be varied.

Disgremmatically this 18 shown in the accompanying illustration.

The contour shows various amounte of two different products, x; and
Xy, S$hat can be produced with a constant bundle of resources avail-
able. If sll 4kie vrescurces are applied to the production of %1, the
sutput of the firm will Be 04 of Xy. If the resourses are all applied
%o x,, 0B of X3 will Be produced. Point A may then be compared with
Point B under these conditions. However, if comporisons are made on
en output basis, frequently A is compared with C, a point on & dif-

~produet curve. One reason for thiz is the diffieulty of

I

ferent !mo
c,‘aaﬁ -

O Ppaltos s ;ﬁ
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holding available resources constant. To avoid the possibility of
this inconsisteney, the resources used are converted to an snmual
input besis (Teble 6). This was done by combining the total farm
expenses and the interest on the capitel investment. This permits
comparisen of different types of organizations by sizes.

The interest on investment, considered an expense, has been
added to the fotal farm expense in an attempt to measure the total
inpat per farm, exolusive of the operztor's lsbor snd mensgement.
Ho attempt has been made to place a vslue on the latter as it is
believed that $o0 do so would involve the use of arbitrary values
without changing the clessificetion in any aprreciable degree. The
&yital investment is inecluded, the various sizes being reflected
in the amount of interest charged. In this wey veariations in values
vlaced on property have less weight than when capital investment
alone is used, Number of acres is also reflscted in the interest
charged for capital investment. Iabor inpute are alsc represented
in the expense total, as &ll hired labor is included.

Table 6 shows the different farm organizations having spproxi~
mately the same imputs., The first group contains four organizations
on the 103 acre farm, drylend farming, alfalfz end hay, and the twe
sizes of bisi' cow herds., The gross income per farm is slso shown,
It 1s noted that the alfalfa =nd hay produetion is the only erop
retarning a pesitive income, and this only when alfalfs yields are
six tons per mere. But & favorable feature of this organization is

the amount of time free for outside employment. This applies to a
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lesser extent %o dryland farming too. The table shows that at this
level of input, spproximately $8000 to $9000, alfalfs is the only
crop that will yield a profitable retumn.

The second group of farms having spproximately the same level
M ef inputs, about $15,000 ss an aversge, indicates a good return to
the operators. The rate of return per $100 invested is highest for
the feedor steers ($126) and the highest actual return to labor and
management is received from this feeder cattle enterprise with that
frem the dairy famm cloge behind. The vegetable farm, altheugh
a‘h#ving the lowest rate of return of $119 per $100 invested, returns
higher gross and lador income than dryland because of the greater
input. The third growp with approximetely the same level of input,
$20,000 or more, contains the three 280 acre irrigated farm organi-
zations and the 103 acre 60-cov deiry ferm. Again the highest rate
of return per $100 expended is to dairy on the 103-scre farm but the
highest net return to labor and manasgement is received on the larger
dotiry farm and the Beef feeder organizations. The beef cow-calf
system does not show & positive return for any level of input, re-
turaing only $69 per $100 invested at this level.

The above classification on the basis of inputs should prove
useful aspecially to the operator with larger acreages. If capitsal,
labor, or meanagement is & limiting fector, an operator with & large
mamber of acres might consider selling part of hig farm and organiz-
ing the remaining part under a more intensive system, An alternative

available %o an owner of 280 acres who feels his management ability
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is not squal te that required under a more intensive organization,
or whe does not want to add to his menagerial responsibilities, is
sale of some land and the &evelépment of a more intensive farming
systen. On the ether hand, an operator with & small acreage can
see the poseidilities of reorgenizing to & more intensive system on
his fm

The one systam which does not seem feasible on any size farm
undey consideration at sny level of input is the beef herd under a
cow-calf orgenization., ZEvery other organizstion with the exception
of the dryland farming on the small scresge is reasonably efficient
28 seen from the relation of output to input. Vhen efficiency is |
combined with adequate size the return to labor and mansgement is
favoreble., The difficulty lies in attaining adequate size, |

mesgured by input, for some of the systems,

It should be pointed out that the budgets presented in this
study are not cost of production studies. BSome of the date used in
budget preparation were obteined from cost of production studies
but as gost of produetion figures usually amre above selling prices
of the commoditles, it seems evident that they are not alwaye
realistie. The main weskness of guch studies lies in ettempiing to
fix a wvalue on the labor of the operator. When the rate of such
labor is taken as equiwnlent to or higher than what labor in non

farm ccoupations is receiving, with no limit on the hours the worker
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may be hired at this wage per week or per enterprise but based on
an sstinate of time spent per anime]l or per tesk, in all probability
the labor cost will tend to push the cost of production figures of
the product adove its market price - and often by a considersble
amount, In some cost studies too, feed costs on genersl livestock
farms are walued at market price or oprortunity cost even though
they are profuced on the farm. This is Justified by the sssertion
that the operator eonld obtein this amount if the products were sold.
‘This method of computetion mey involve double counting if the costs

of produeing the feed, deprsciation on machinery, lsbor, fuel,
repairs, ete., hlw been charged agsinst the business., Even if
this hes net been done, such procedure atiempts to isolate warious
enterprises, and to compare two enterprises managed in a way that
is not Veing precticed on the farm. Feed is not being sold directly,
itar is the heme grown being bought directly. Could the farmer
sell the feed and meintain his present livestock enierprise even
in the short run? Could he maintain present crop ylelds in the
absence of livestock as pert of the farm organization? It is fair
to charge for livestock feed an smount equal to what he would get
if he sold the products only when this is what the product cost him.
1f sueh & charge is made, it assumes that the cost of production of
the feed is equal to its selling price at the farm - hardly & fair
sssumption based on the remults of most cost of production studies.
If. hovever, the assumption is correct, cost studies are unnecessary

85 1% is easy to determine the farm price.
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In practice, the farm business is operated as a unit and eny
attempt to isclate enterprises is likely to dbe diseppointing because
of the Joint products, complementery enterprises, and overlapping
costs. How the enterprises are managed is dependent upon the
decisions of the operator. It is he who decides how he will obtain
foed for his livestock, whether he buy it directly from the feed
merchant or produce it on the farm. If he decides to produce it
himself, the decision to sell it directly to the grein dealer or
to feed 1t to the cattle is & manageriel decision for him to make.

In this study ferm-reised feed when fed does not enter &s an
expense except in the cost of producing it. TWeither does it show as
8 raavipyt‘ it fnd. since its value will be reflected in livestock sales
or livesteck products seles. The farm business is considered as a
unit with income as a return from the whole orgenization.

A weskness MA the budget approach lies in the mssumption that
& farm operator will menasge one enterprise as well as another. If
comparing different sized organizations, the assumption becomes even
more dangerous. Them it is assumed thet an individusl operator
when contemplating expansion can mansge a large scale enterprise as
efficiently as a small one. This may not be the case even when " the
same enterprise is contemplated and certsinly mey not be a correct
assumption when & new or different enterprise is introduced. How~
ever the dudgets do show slternative plans for the estimation of
the potential profitability of some of the alte;matives and

organizations. The limitation is the time involved im preparing the
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large mamber of budgets that would be necessary to cover all possible
sitantions, But even though Yudgeting is not without limitations
and weaknesses, 1% provides some measure of guldance for individuals
faced with necessary changes in orgenization,

The above dimenssion should not be interpreted as meaning that
cost of production studies are without value. The data obtained
nay have congiderable walue if used properly. The difficulty arises
vhen an attempt is made to assign a cost of production to each
commedidy and then compare the profitability of different enter-
‘prises on this dasie. The physical etandards of production resulting
from such studies have considerable value for planning work of the

type carried on in this study.

Trensition Problems

One of the major problems with seversl of the organigations
will ‘be that of meking adjustments for the planned entervrise.
This is true whers Hfostmk are concerned, especlally with deiry
cattle if production of milk is not a part of ths vresent orgeniza-
tion. A aiéeciﬂe: type of building is necessary for the cattle and
special equipment such as milking machine, milk cooler, milk room,
waghing facilities, snd utensils must be on hand before any milk
is shipped. These preparations will involve some time especially
where Tuildings have to be built or remodeled. Buildinge for other
livestoek are necessary alse, and some remodeling will improve present

facilition. Host farms have some type of buildings which can be used
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for most kinde of livestock if come minor changes are mede.

‘Where livestock is not now a part of the farm system, a pasture
will have o be estadlished. This requires time although adequate
planning in advance may obviate any loss of time or crop year,

- This also applies to the organization considering the production of
hay and alfslfs,

Vhere livestock is a part of the present organization, expan-
sion of the farm business will require less time. Thie is especially
tme if additional cattle are purchased. ILittle planning in advance
will bo necessary unless the farm is at present carrying the maximum
manber for whieh housing is aveilsble. PFastures and meadows are
already established on these farms and the necessary equipment is
at present in use, If expansion is desired by raising heifers,
planning for twe or three years is required before any additionml
milkk is prodused. The increase in feed requirements before the
heifers come inte production mey lower the output during this trans-
ition peried, especially if the farm is at capacity at present.
However the inerease in production of forage expected when water is
epplied should increase the carrying capacity so that present output
oan be mainteined even though no additional milking cows are
parchased. Thie type of expansion has some merit in that it permits
gradual development in experience and knowledge., It provides
practice in meeting ‘the managerizl probleme involved with the new
and larger organisation,

On the vegetable farms where such crops as strawberries or other
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small frults are plemned, almost o year is required for the establish-
ment of the planting. As most of the farmers who are planning this
type of erop have off-the-farm employment at present, the transition
period will not cause great hardship. But the time for the establish-
ment of the orop camnot be disregarded in the planning stage.

inother factor that should not be overlooked is the capital
required for the transition from the present orgsnization to the
Planned one. Table 7 shows the capital requirements for various

systens,

Table 7. Capital Requirements for Various Farm Organizations.

¥o. Fresent Required Additional

Invegtment Investment Capital Bequi
Dollars) (Dollars (Doilars)

Vegotable fuym _ _ho 13,495 18,360 4,865

Dry land 13 36,400 - -
Alfslfa and Hay 103 41,480 5,080
Fooder steers 103 48,420 12,020
Beef herd (60) 103 48,720 12,320
Bes? herd (75) 103 50,860 14,460
Deiry cows (40) 103 54,180 17,780
Dairy cows (60} 103 55,480 19,080

Bz‘w land 280 79,300
Fesder steers 280 104,390 25,000
Dairy cews (60) 280 106,140 26,840
Beef herd () 0) B0 109,040 ; 29,740

The eapital required under the new orgsnization is compared
with the eapitel requirement for the dryland operation. This nay
be somewhat misleading because most of those considering livestock
with irrigation have some livestock at present. If adjustment is
made for present investment in livestock, the largest part of the

increase in capital required is due to the irrigation equipment,
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The same machinery or a similar smount of capital invested inm ‘
machinery shonld be adequate for the organizations with the excep~
tion of dairying where millking eguipment would have to be purchased
4f deirying is not mov a pert of the business. A mamure spreader
on farms vhere livestock is introduced for the first time »wwiyd
also be a necessary addition to the machinery inventory. ﬁ‘aﬂe 8
shows & classification of the total emount of capital thaﬁ ini\:ién-.»
sidered neceseary to set wp the organizations for which ‘Bud&ati n}l{a
prepared. The machinery investment shows 1ittle variation onm !a,m
of the ssme seresge. Irrigation eguipment and inereass in nﬁshmi\
in livestock ascount for the grester part of the sdditional ﬁupim ‘
required,

Table 8. Classification of Capital Requirements for
!‘a.rion Farm ﬁrﬁmimﬁims.

(150) 28 194 5.&1‘-&0 ' 1&;5% T 11,650
B-Ary ‘9"" (6@) 196 1% 8 40 14,500 12,400
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Risk snd Uncertainty

Yhere only one enterprise comprises the farm organization, the
risk and uncertainty involved sre factors for serious considera-
tion. HRisk is usually referred to as connected with events whose
probabllity of ocourrence can be predicted and agsinet the cecurrence
of these unfavorabls events insurance cen be procured. Thus risk is
a cost of produnetion., It is the unmeasurable slements causing
variations in income that cause the stress snd strains when circum-
stances are unfevorable but which are responsible for profits when
events bring favereble conditions, If there were no uncertainty
regarding future svents, adjustments could be made far enough in
advance %o prevent losses or gains. But farming involves much
unsertainty and farmers may sacrifice some future benefit in order
to gain some greater degree of certainty sbout future income,

Table 9 shows the estimated incomes for o number of years for
the verious organizations on the 103 acre farm using the same yields
of creps and preduction of animals as in the budgete. The wvariation
is caused by variation in price.

The coefficients of variation for the different orgenizations
aTe BB felimz alfalfa eand hay, 27.45; dairy farming, 39.4; beefl
feeder organization, 43.6; drylend farming, 38.1. The beef feeder
operation which appears quite favorable when judged on the basis
of net inecome, has a greater variation from year to year than sny
of the other organiyations, Alfszlfe end hay production show the
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Table 9. Zstimeted Income from Various Farm Organizations
for Years 1935 - 1953.

_Farm Oz o

1952 6.814 12,296 15,561 15,435
1953 5586 8,800 11,166 14,108
Goeffiotent

- of 38.1 27.4 3.6 9.4

least variation with dairy farming in en intermediate position,

The introduetion of irrigation does not sppear to reduce the
variation in income except when alfalfe and hay are produced. This
is expected inm this particular case as the comparison is mede among
different enterprises. Yo doubt a dairy farm operation would show
less variation in income under a system of irrigation than the same
dalry farm without irrigation. The dryland farming orgenization has
a much bigher ceefficient of variation than the slfalfa and hay
organization which it most closely resembles. In addition the

sverege incomes sre much higher when the owner has some contrel
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over the water resource. Irrigation is necessary to vermit live-
etock operations on this scale under the conditions assumed in the
budgets.

| There ave other elements of risk and uncerteinty in production
in addition %o price, losses from diseese, insects, and unfavorable
wenther are only & few exemples of facters which csn cause variations
in production. These veriations cannot be predicted accurately.
But assuming these factors to be fairly constent for each type of
farning under the same mancgement, those who cannot absorb a loss
from price veriation and remein in business a sufficient time to

realize guins from more favorsble prices, should consider enterprises

- with the least variation in income.
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CHAPTER VI
LINEAR PROGRAMMING

Some of the gquestions in the minds of farmers listed at the
beginning of the study are partielly snswered. The various budgets
show what cepitel requirements sre necessary, make sllowance for
incressed labor coste snd indicate the incomes that may be expected
under average msnsgement for the specific orgenizations, But the
question which might now be asked is whether the orgenizstions chosen
are the best ones, More specifically, a criticel appraisal might
question the mumber of acres of corn, strawberries and beans on the
small farm., Should an operator grow only sirawberries, beans or
¢orn rather than a a.ambimticn of the three crops? If a combination
of the three is declded upon, how must the decision be made?

It must be admitted that the organizations suggested in the
budgets are based on some assumptions which may not be valid for all
farme, One such assumption is that the livestock numbers whers
livestock s suggested wi‘ll be limited by the forage produced. Then
too, one enterprise only is suggested for these organizations, yet
& second or even & third might be practical on some farmms, A
ponliry enterprise counld profitably be added to the organizations
soggested in the budgete. This wes not done as it was believed that
irrigation would have a very limited effect on such an enterprise.
The orgenizations might well incresmse profits with addition of a

commercial floek regerdless of irrigation.
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But on the small farm it muet be admitted that a considerable
smount of subjectivity, influenced somewhat by the opinions ex—
pressed by farmers themselves, determined the acreages of crops
miggested. The reason is obvious, It would take a great length
of time %o prepare a budget for each possible combination of acre—
ages and crops in order to find the optimum combination.

Fortunately a new technique, veriously called Yactivity
snalysis,” "mathematical progremming,® and “lineer programming® has
been developed and spplied to farm menagement problems. The
technique was developed by Lieontief, Koopmane, Dantzig snd others
and is Yeing spplied to various phases of farm mensgement, from
deternmining e minimun-cost dairy feed to optimum combinations of
competitive creps.

1t was decided to apply the technique to the prodlem 2t hand -
by the use of linear programning to determine the optimum combination
ef the three creps, canning corn, strawberries and pole beans on the
forty scre farm, $hirty-five acres of which would be irrigated.
These three crops are selected as they are the ones which farmers
contemplate growing. They are not the only enterprises or "activi-
ties" that could be included in the problem, nor are the limits set
on acresge, labor aveilable in June and September spplicable to all
organizations. But the problem as set up shows the possibilities
of using the linear programming technigque to solve the economie
problem of combining or eliminating seversl enterprises to give the
most profitable organizetion without preparing a budget for every

possidle combination of the various enterprises.
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In order to use the technique on such 2 prodlem, date similar
to that used in the budgets are essential. The ylelds expected
per acre are those used in the budgets - eight tons of pole beans
per acre, three tons per scre of strawberries for three years with
one year 1dle to give an average of 2.25 tons per acre per year, and
4,1 tons of corn per acre.

If no limitations are placed wpon the resources with which &
farm operator works, the problem becomes & very simple one. The
most profitable orgsnization would be the whole farm producing the
erop yielding the highest net return per acre. But most farmers
are restricted in their use of capitsl, their use of lsbor at various
sensons, or their acreage. The typvical farm operator has at his
command 2 certain bundle of resources which mey be spplied to the
prymtiaa of various commodities within limits., In this study the
number of acres of cropleand was limited to 35, the amount of working
capital mveilable for crop production was limited to $5,000 for one
system, to $8,000, to $10,000 and to $15,000 for succeeding organi-
sations while the other restrictions remsined constant throughous.
Labor available was limited to 500 hours per month, the approximate
equivalent to two full-time men including the operator. This is
not the tetsl amount of labor used. One half of the labor required
for hoeing the strawberries and all labor for picking the berries
was hired in additiom to the 500 hours. Fre-harvest labor and labor
for picking bYeans was also hired in addition to the 500 hours. The

twvo menths June and September were selected because these are the



| two months requiring the most time excluding harvesting time.
Barvesting is not restrictive when hired labor is assumed available
for this purpose.

On & larger famm, in addition to the restrictions placed on
production a farmer would 1imit the size of & specific enterprise
4f for no other reason then management limitations. With enter-
prises such as those suggested the uncertainty resulting from varia-
tion in ylelds amd prices would almost certainly dictate some limit
even though no such sbsolute restrictions as those used were
involved. But on the small farm, it is believed that the uncertainty,
although still present, would not restrict the acres devoted to each
or sny of the erops beyond the sbsolute limitations stated. Thus
the quantities of resources listed in Column I of Tablel0 are those
which might limit the cholce of farm organization in Situstion .1.
The meximum of 35 mcres of land could be used; $5,000 in the first
instance 1s all the money available for variable expenses; 500 hours
of lador excluding harvesting labor and other labor as cutlined
adovs is the maxfmum awvailsble in any one month. The problem is
that of choosing the most profitable system, either a single crop or
& combination of ereps, the only limitations being those defined.

Sn assumption of the linear programming technioue is that the
rate of return is constant, that the income received from two or
four (or sny mumber of) acres of crop -is equal to two or four times
the income received from one acre of that crop., This assumption is
not unrealistic im this specific problem because costs which are
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constant for the individual farm are omitted from the process.
After the optimum combination of crops is determined, these costs
cen be deducted from the income figure produced by the process if
farm or labor income is required. For example, depreciation on
machinery and buildings, cost of telephone, cost of electricity other
then that used for irrigetion, taxes, use of sutomobile, and such
rulaﬁivuiy fixed costes are omitted in the process beceuse the cost
per ton would diminish as number of acres in production incresses
if such relatively fixed costs are included. Frice per unit of
output remains coenstant, therefors omission of as meny fixed costis
aﬁ pessible makes the sssumption more valid, This assumption that
constant rate of return to relative proportions of all inputs is
one basic to the linear programming technique., In addition it is
assumed that the inputs are divisible, that an operstor could pro-
duoe one acre or any number of acres up tc the 35 acres of one crop
if not limited by the other quantities of resources available.
The third basic assumption is that the incomes from any two enter—
prises osrried on simultaneously are additive -~ that ie, that the
income received frem any two or three enterprises carried on
siml taneonsly would e the sum of the incomes produced by these
enterprises if they had been conducted separately. In other words,
the enterprise relationships are competitive rather than supplementary
or complementary. ¥or many enterprise relationships this assumption
would be unrealistic but for the enterprises under consideration, it

is consistent with the facts of the case.
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The sdditional assumptions made are similar to those used in
budgeting., Only & single method of production is assumed. Costs for
~equipnent and materisle are computed at & constant rate for those which
the operator could duy with the cepital limitation stated. Current
prices of products are assumed to be falrly typical under the price~
cost relationship existing at present. Perhaps most important and
most subject to error is the assumption thet the farm operator could
, manage one erganization as successfully as the others within the
framework of the problem, or any combination of the three enter—-

prises suggested .

Information Required

Most of the information used in the linear programming model is
the seme 88 that used in the budget on the forty acre farm. In
addition laber requirements, exclusive of harvesting labor and other
exceptions previously indicated, were obtained from the three publica-
tions which supplied the data on costs (9, p.19), (5, p.13) end (&,
P.17). Production estimates and prices are the same as those used
in the budgets.

The limitations set in the first situation are listed in
Column I, Table 10, with the heading Ay, &, A, and AB being used
for the activities or enterprises., The 'i‘e column indicates the
amounts of the various inputs or resources availsble for the produc-
tion of eny one or a combination of the three crops. In Table 10,

Row Ay, Column 4, indicates the number of acres available, (35 mcres);
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Bow Ag, column A, is the amount of cepital available ($5000);
Row Ag, column A, is the amount of June labor available (500 hours);
Row Ap, column A, is the meximum amount of September labor available
(500 nours). The column A, lists the requirements per ton of corn
produced for esch of the resources being considered. A, shows the
amounts of ench imput required per ton of strawberries produced and
A3 the smame informstion per ton of beans produced. For example, to
produce one ton of strewberries requires .4i4l acres of land (basged
on average yield), $198.667 of capitsl (omitting the fixed costs as
previously defined), 17.7778 hours of June labor amd 5.7778 hours of
September lador. The colums Ay, Ag, Ag, Ap may be referred to as
dlsposal processes, aliowing the verious resources or some part of
them to remain 1dle if need de.

Table 10. A Linear Programming Solution by the Simplex Method

for Three Processes with Four Limitational Resources
in Polk County (Situstion I).

Plan 1
Ay 35 1 o 0 0 o2k gl .125 78,7
A5 5,000 o 1 0 0 16.585 198,667 80,250 25.1
*6 500 0 0 1 © 1.951  17.777 2.750 28,1
& 800 ] 0 0 1 2.926 5.7 1,625 86.5
Flan 2
Ay 23.81 1 -, 0 o© .206 0 -, 054
Ay 25.16 © 005 0 © .083 1 403
- &g 52.55 © -.089 1 0 .47 0 . 431
% 35#0% 9 "’0629 Q 1 2.‘-&% 4] "~?%
A 8,053.70 © 1.610 0 © 26,713 320. 129.261
=¢....8.083,70 0O 0. 0 o 6,713 0 4,26

C wxiues are merc for A, A, Ag, 4o and $20 for 4y, $320 for
4, and f125 for A4,
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The R column in Table 10 is derived from taking the require-
ments for ome of the processes and dividing the resources availadle
by the corresponding requirements. To sitart the process, 4o was
chosen arbitrarily end the requirement of .44kl acres per ton was
divided into the total number of acres aveilsble (35) to give an R
value which indiecsates the number of tons of strewberries that could
be produced within the screage limitation. The same procedure was
ussd for emch value under A, and the R column obteined. From this
R colum it is seen that the meximum vroduction of strawberries
will be 25.17 tons, the capital limitation restricting production
at this point. 'The next ster in the process replaces &5 with A5, Ay
being the process under consideration and the minimum value in the
R columm determining the position of Ap. The velues for the second
matrix in Table 10 ere computed dy firet dividing esch figure in
Bow &g in the fire$ matrix by 198.667. This gives the figures for
Row Ay in the second matrix. The Aph, Tigure 25.1678 is the tons
of strawberries that ocan be produced with the available capital.
The A5 row for columms Ay and 44 represents the rate at vhich com
and besns substitute for strawberries in the use of capital. To
get the figures for Row 4, in the second matrix, the ratio of Uikl
to 198,667 1s computed and the values in Row Ag in the first matrix
are maltiplied dy this ratio or .0022371. Zach resulting product
from this multiplication is then subtracted from the corresponding
velus in Rew A, i the first matrix to give the new welues for

Row 4; in the imnd matriz. The purpose of thie procedure is to
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establish & new matrix with all figures expressed in terms gf
stravberry requirements. For example, in the 4, columm, A, row,
second matrix, _‘&ha figure is 23.814, This is calculated by the
formula 35 - (i% . 3000). Another way of expressing this is
to divide $5000 by 198.667. Thie gives the number of tons of straw-
berries that oan be produced with the available capital or 25,17 tons,
We can then multiply this figure by .444, which is the acre require-
ment per ton of strawberries. The resulting gquantity, 11.2, is the
acre reguirement for 25.17 tons of »herries. This is substracted
from 35, the mocresge orliginslly availasble, to give the quantity of
umsed land or 23.81 acres.

%o get the values for Row Ag in the second matrix, the same
procedure is follewed. The ratioc used for multiplication is that of
17.7778 to 198.667. Rach figure in Row Ag in the first matrix is
multiplied by this walue znd the products are subtracted from
the corresponding values in Row Ag in the first matrix to get the
values for Now Ag in the second matrix. The same method is used
to obtain the Row 4y values to complete the second matrix. The
C valnes are sero for Ay, Ag, Ag and Am, the disposal processes,
and $20 for &y, $320 for A, and $125 for A3 These are the prices
per ton for tha_ respective crops. The Z velues are obtained by
ml%ip}.ym Bow ‘2' {in A, column this figure is 25,1678 which is
the rumber of toms of strawberries) by the value of the strawberries
per tom $320, The Z-C value is then computed. When the Z-C values
for the sotivitiea Ay, Ay and A3 show ne negative value, this is the
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end of the process; that is, the highest possibdle return from the farm
under the limitations set will be obiained when the entire bundle of
resources is applied to the production of strawberries. The gross
income received from berries would be $8,053.70, from a production
of 25.17 toms if the price is $320. per ton or spproximately 11.2
seres using 2.25 tens per acre as the expected yield. With this
orgenisation the remsining 23.8 acres would remsin idle. Unless a
secondary enterprise is added, a small emount of June labor and two-
~thirds of the available September labor will remain idle. If only
one enlerprinse comprises the farm business, the hired labor could be
disposed of at the end of June.

The second sitmation increases the capital availsble to $8,000,
The process wes begnn with strawberries A5 and the same method was
used for the computatione shown in Teble 11. The R values in the
first matrix show June lubor to be the restricting resource. In the
second matrix the R values are obtained dy using Ag as the activity.
Vhen the figures are computed for the second matrix, the negative
sign of the Z-C walue for A3 indicates A3 mist replsce A5 in the
third matrix, the smallest R value dictating the position of .&5.
and the negative Z~-C value for AB determining the activity. VWhen
the new vector is completed, zbsence of negative values for Ay, 4,
or ‘3 indicates the end of the process. The highest returns $12,676.
can be obtained from a combination of strawberries end pole beans
with spproximately 20, 56 tons or 9.15 acres of strawberries and
48.72 tons or spproximately 6.1 acres of pole besns. These tons



Table 11. 4 Linesar Progremming Solutiom by the Bimplex Method for Three Processes with
Four Limitational Resonrces in Polk County (Situation II).

IR o JSravberydef b 8 _Jen
Flan 3 ' 0 o4 ' i — ”
‘ , 35 1 0 4] . i 2128 .7
;& *‘*7* o b L5 9 1ém§5 1%&5& 89525 ho,2
iy 500 0 o 1 s 1.951 17.777 2.7% 28.1
A,’ 500 ;] L} 4] ; 3 2.9 5.777 1,628 86.5%
Plan 2
Ay 22.5 1 (e} -, 02 o} 195 0 .056 400,
Ag 2,412.5 4 1 -11.17 &) -5£.219 ¢ 45,518 48,
Ay 28.12 0 O .05 4] 109 1 154 181.8
Loy 337.5 0 0 -.32 1 2.292 0 731 461.5
Z 9,000, 4] 0 18.00 4] 35.12 320. . 499
Z~C 9,000, 0 0 18,00 0 15.12 0 ~75.499
Plan 3
Ay 19.75 1 ~-.001 -, 012 4] 201 4] 0
Aq k8.7 0 .020 -, 225 s} -. 108 0 1
Ay 20.58 0 -.003 021 0 126 1l 0
A7 301.62 4] -.014 -.159 1 2.369 4] 0
Z-C 12,676.29 0 o ?.162 0

1.523 -21.38

L7
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and scresges: are eomputed in the same way 2s in Situation I, using
yields of 2.25 tens for strewberries, 8 tons for pole benas with
prices $320. and $125. per ton respectively.

With the limitations listed, the most profitable organization
vill leave approximately 20 acres idle. Capital and June labor will
bo used bat some September labor will not be utilized. Where part
time seasonal labor is aveilable, this will prove no problen.

The figures for Situations III and IV are presented in Tebles
12 snd 13.
Table 12, A Linear Programming Soclution by the Simplex

Method for Three Processes with Four Limitational
Resources in Polk County (Situation III),

15,727.55

1.52

Btraw-  Fole
S S "N "N I " S U S ",
Plan 1
by 35 1 0 0 0 .243 bl .125 280,0
Ag 10,000 o 1 0 0 16.585 198,667 80,25 124.6
Ag 500 ¢ o 1 0 1.951 17.777 2.75 181
&y 500 ¢ o 0 1 2.962 577 1.625 307.7
Plen 2
Py 9.4 1 001 o o 218 34 0 14,2
P 12861 0 012 o O 206 2,478 1 50.3
1% 157.3 0 -.03% 1 O 1,382 10,969 0 ma
Z 15,576. o 1.58 0 0 25.83 2309.45 125,
~C 15,576 0 1.58 0 0 5.83 -10.35
Plsn 3
Py 17.%7 1 -.001 -012 0,200 O (¢
3 89.11 0 .020 -,225 0 -,108 O 1
Pg 1&53' 0 -003 .091 ©0 126 1 0
¥y 219.82 0 .003 -.493 1 1,908 © o
3 15,727.55 © 1.522 .98 0O 27,163 1320, 125,
] 98 0 7163 O 0
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¥rom the information presented in Table 12, the most profitadble
organization is a combinetion of strawberries end beens, cbteined by
produecing 89.11 tons of Beans or approximately 11 acres of this
srop and 14.339 tons or approximately 6.4 acres of stra;wbar*rieu. As
in the first two situations part of the land will remain idle, This
night be devoted to pasture if the restricting resources csnnot be
ratsed.

Sitantion IV, with $15,000 capital resource available, shows
higheat returns will de received when to ﬁal avsilable resources are
devoted to the produotion of pole beans. The process wes begun with
this activity (AB) rather than with Ay without specific reason
Wt for the sake of varistion. VWhen no negative value appears in
the 2-C values, the maximum value in the A, column has been ob-
tained. Thus an income of $22,727. will result if pele beans only
aye grown, ‘This is not a net income figurs as some fized costs have
not been sccounted for. But becamse the capital requirement used
per ton includes verisble costs, the net income obtained will de
highest when bsans only are produced.

The production of corn does not appear in any of the organizs-
tions within the limits set. The process was not begun with comn
a8 an aotivity for any reason but by chance. However, the process
mey be started with the highest priced crep., No doubt if the

- tables had been set up with R values obtained by using 4, corm,
the process wenld have required additionsl computation, but this

would prove no sbstacle or problem, The final answer wonld be the



78

Table 13. A Idnear Programming Solution by the Simplex Method
for Three Processes with Four Limitational Resources
in Polk County (Situation IV).

Biraw- Fole
Corn  Dberries 3Begns
I W 2 B3 B
Flan 1
Py a5 10 0 0 243 sl .125 280.0
Fe 15,000 01 0 0 16.585 198.667 B0.25 186.9
?g 500 o 0 1 0 1.95 17.777  2.75 181.
Py 500 00 0 1 2,926 5.777 1.625 307.7
Plan 2 ‘ ‘
Py 12,27 1 © -.045 O .155 -.363 0
P 509,09 0 1 -20.182 0 -u40.355 -320,133 0
P’ 181.80 0 o .363 © .709 6,464 1
» 206,80 0 0 -.590 1 1.773 -4.92Z 0
Z 22,727.27 © O 45,46 0O 88,69 808,08 125,

68.69 488,08 0

fane rwili of the activity used to start,

ém optimum combination of crops mey also be obtained from
diagram of the infomation used in the tadles., However, only two
erops ¢an be shown on one diagrem. Figure 1 is the dlagrammstic
ilimstration of Situation I with strewberries and pole beens as the
two orops under midamtim. The June labor curve indicates the
number of tons of each crop which could be produced with the labor
availadle; the September labor curve shows the total production
possible within the same restriction. The eapital resource curve
indicntes the mumber of tons of each crop, or various combinstions
of the two crope that could be produced with $5,000. The acreage

carve shows the seme possidilities.
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Table 14, Namber of Tons of Zach Crop That May be

Grown with Besources Availadle, Situation I.

AcTeage 143.5 78.75 280.0
Capital 301.5 25,17 62.3
June Iaber 256.2 28,12 181.8

7

September Lader 170.8 86.54 307.5

The slope of the iso-revenus curve is determined by the ratio
of price per ton of the two products snd indicates the number of
tens of stirawberries, beans or the different combinations of the two
erops which will preduce the same income. The farther this iso-
revenus line is shifted from the origin the higher the income.
%Wiﬂ if this iso-revanue line is placed as far as possidle
from the origin within the limits determined dy the iso-resource
ecurves ths most profitable position can be determined. In Figure 1
the iso-revemne curve intersects the capital iso-resource curve at
the extreme left of the diagrsm. This indicates the highest income
for the operator can be attained from using all aveilable resources
in the produotion of strawberries. The amount of the crop that
vill Be preduced will be 25.17 tons, or approximately eleven acres.
The remaining screage would remain idle because it would be more
profitable %o wse the $5,000. for production of strawberries than
to reduce the number of acres in this erop in order to have capital
availeble for a second crop. The curves for June labor, September
laber and mumber of mcres do not restriet production at this point,
Table I, shows the number of tons of each crop that may bBe produced
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with the resources aveiladle in Situation I.

After establishing the fact that strawberries are more profit-
ﬁlﬂ under Situation I than pole beans, the comparisen of sirewberries
with corn is made (Figure 2). As in the first comparison, strew-
‘berries prove more profitable. The iso-revenue curve intersects
the restricting eapital curve at the extreme left of Figure 2. Im
the fuuwm situations when corn is compared with strawberries and
Ma. core is eliminated from the production plan. Only straw-
’Mmﬁn and pole beans &re used in the diagrams presented in
Fignres 3;\ B, and 5. The ‘memoa of eliminating corn as & possibility
in the snoceeding organizations is the same as used in Figure 2.

In Figore 3, the second situstion is presented dlagrammatically.
The acresge and lsbor limitations remain the same as in Situation I
but the eapital mwailadle has been increased to $8,000, Thie places
the eapital resosurce mva farther from the origin, permitting an
inorease in total production, The June lsbor curve is intersected
by the eapital eurvs., Plgurs 1 has shown that strawberries are more
pmﬁk&lﬁ than beans with $5,000 capital, ‘mﬁ under the other
limitations. Pigure 3 shows thet capital now limits the produetion
of deans snd June lsber the production of strawberries. The highest
return in this situation mey be obtained from & combination of the
_bwe erops, with & produstion of 20,58 tons or 9.15 acres of straw-
berries and v‘t‘?.l& tons or 6,09 acres of pole beans. September laber
and acreage may be left off the disgrem as neither is a limiting
factor as seen in Table 15,
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Tadle 15. Numder of Tons of Bach Crop That May be Grown
with Resources Avelleble, Situation II.

Acronge , 143,53
Gapi tal 482.4

Septenber lador 170.8

Figure & shows the third situstion with acreage and lebor restrictions
rempining the seme as in the two previcus systems and capital avail-
able inoressed to $10,000. Juns lsbor is vestricting production of
strawderries and capital the production of beans, but not to the same
extent. Table 16 summarizes the limitetions placed on each crop in
S8ituation IXI. As in the previous situations, acreage and September

Table 16. HNumber of Tons of Bach Crop That May be Grown
with Aveilable Resources, Situation I1I.

o « Gm ‘ Siraw ;
Asreage 143.5 78.75 280.0
Capital 603.0 50.34 12h.6
June labor 256.2 28.12 181.8

Beptenbor Labor 170.8 86.54 307.7
iimitadions are not restrictive. From Figure 4 it is seen that the
highest return may e attained from producing a comdination of the
twe orops, the mcresge determined by the point of intersection of the
capital and lsbor rescurce curves. The most remunerative combination
vould be 14.39 tons or 6.4 acres of strawberries and 89.11 tons or
spproximately 11 acres of beans.
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Situation IV is depicted in the same mamner. In thism instance

$he csplital resowres has been increased to $15,000. Table 17 shows
the meximum number of tons of each orop that conld be produced with-
in the limisations of the prodlem. Figure 5 indicates that capital

Tadle 17. XNumber of Tons of Each Crop That May be Grown with
Available Resocurces, Situation IV,

Acreage (33) 143.50 78.7% 280.0
Capital {$15,000) 904.50 75.50 186.9
September Lador (500 hrs.) 170.80 86.54 307.7

is no longer restricting production of either crop at this point,
but June labor Iimits both. It is emsily seen from the dlagram that
the opermter may reach a higher place on the revemue curve by devot-
ing all his resources to the production of pole besns. Iabor will
restrict his total production to 181.81 tons or spproximately 22.7
aores. Thie erop will produce a higher return, $22,727, than sny
other of these erops or combinstion of them.

The advantage of the linear programming technigue is evident
when one compates the farm and labor incomes for the mmber of acres
of oreps which the method indicates es the most profitable organize-
tien. The imputs for the vegetadle fam with 4 scres of stravberries,
15 scres of corn, and 16 scres of pole beans are approximately equal
to those with the $15,000 capitel limitation. The linear progremming
Sechnigue shows 22.7 acres of pole besns to be the most profitable

orgenization under the restrictions placed on svailable resources.
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Although approximately 12 acres of land remzins idle, the ordinery
method of dudgeting shows the farm incoms from the 22.7 acres of
pole beans to do $1,911 higher than from the 35 acres producing the
three creps. This assumes sll other costs except labor, which would
net be required @fhr Juns, to be the same. Of course, 1%t would cost
less to irrigate 22.7 acres then 35 acres and the cost is computed
on an mcre basis, The return to labor and mamagement is at least
$1,911 higher as the imterest charged would be somewhat less than
1,018 besanse of the smaller investment in irrigation equipment
necessary. Even if labor costs are held constant the increase in
income from the 22,7 sores of pole besns over the original 40 acre
budget 18 at least $1,160,

There may be some reasons why a farmer would not want to produce
22.7 acres of pole beans even if this organization proves most
profitadle undey the limitations placed on resources. Uncertainty
of yields and the higher risk involved might prevent him from
rlaeing sll his resources in the production of one crop., Desire to
keep hired labor on & full time basis might merit some sacrifice in
income. But linear programming points the direction the organiza-
tion should taks with less time and money then the braditionsl
mmé"l:éf Pudgeting would require. TFor this reagon lineer program-
ming is mot sn end im itself but & device which should be applied
to the organizational probdlem of s farm before a budget is prepared,
assuming the awmilsble ressurces are known. A budget ecan then be
prepared in the light of this informstion snd with intelligent
interpretation of it, more useful budgets should result,
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 Mater ss 2 Production Input

Water used for irrigation purposes rmust be considered sn input,
Just as other mterials used in the production of crops. Irriga-
tion is & prectice that may be followed by the operator where water
is availadle Just as the practice of fertilization mey de carried ocut
where fertilizer is available. Indeed crop response to the appli-

- cation of water as an imput follows mch the same patiern as a
response to fertilizer imput., ‘here weter is a limiting factor in
produstion, & small application will give a relatively large
inevense in yleld. As the water input is incressed, production will
increase dut the additional responses will not be so marked. As
further quantities are added, a point will be reached where maximum
Production will result with no increase in yleld wiih the last
&pplication of water. Beyond this point, additional water will
have & detrimemtal effect resulting in & decremse im production.
The principle of diminishing productivity is more evident with
irrigation thsn with some other inputs.

As is the emse with most agricultural products, the point af.
maximum physical preduction is not likely the most economicsl point |
at wvhich to preduce. This would be the optimum point only if water
for irrigation were free snd its application involved no cost. Bnt
this 1s mot the ease. The farmer must apply the primciple of
maxinization of returns and cease to apply water or any other imput
at the point where the marginsl revenue is equal to the marginal
cost. Ivem this prineiple applies only to those who have unlimi ted



90
eapital. Vhers ospital is limited and opportunities to invest the
capital in other parts of the farm business exist, the farm menager
will cease application of water or any other input bdefore the point
where marginal cost sgquals marginal revenue is reached; he will
spply Me cepital to other more remunerative parts. If the quantity
of water is restricted, he will sprortion his supply smong the vari-~
ous crops $o obiein the maximum total returns. This mey require
giving only twe applications to each of four crops, rather than an
optinum of four spplications each. He may find his maximum total
retams are higher when each crop receives the two applications than
when only two of the erops received the optimam four spplications.

In the proposed plan of the Monmouth Dallas preject, however,
the quantity of water used is not restricted, although a 1imit mey
be set on the total amount used. The water user probably will de
required %o pay a fixzed cost per acre for the water within the
maximum limitation regardless of the amount used. The water itself
thus becomes & fixed cost and the added irrigation cost will be that
of the extra power necessary %o make additional applications, the

8dditional laber yequired to meve the system for these applications,
and perbaps a slight inocresse in depreciation rates due to the
increased use of the equipment. The problem thus becomes one of
applying the right smount of water to reach the point where marginel
revenne eguals marginal cost on the specific number of acres for
whﬂ.& the contrect was made, The opportunity coste will De these
asgsociated mainly with the labor where its supply is limited, If
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the lador required to move the system for additionsl application of
vater will prodnee a higher return when applied to some other use,
it Shmldh employed in the latter ocoupation and the additional
waler application should mot be mede. However, as crops respond to
water as to labor, seed, fertilizer, ete., there will be some
substitatadbility of these factors. While the system 1s placed in
one specific ares, it mey de more economicel to apply more water
- and less of some of the other inputs because the additional cest
may be very small. It may well prove economical to substitute water
%o & limited extent for seed, fertiliszer and leder,

Where water will be sold at a flat rate per ascre, it seems
reasonable %0 expeot that farmers will tend to irrigate crops that
require consideradle quantities of water, or irrigeste those crops
being watered artificislly rather heavily. An operator can afford
to go farther on the production surface under this kind of arrenge-
ment spproseching more nearly the point where the marzinal cost
equals the marginal reverme. He cen give an extre spplication to a
erop already being watered with little or no extrs cost, but to give
one application to & crop needing irrigation only once at a critical
stage will cost an sdditional $15.00 per acre if $15.00 is the rate
charged. The expeated returns from this one spplication would have
to be at lenset §15.00 higher than the expected incresse in revenue
from the first field. This will probably not be conducive to the
best use of water rescurces. There are many crops which will nod
respond sufficiently to application of water to return the cost of



92
‘inmttm at the flat rate per acre but which could nse water
sconomiecally if the cost were based on the smount of water used.
This is true with cereal erops in general. One application at e
oritical stage might be very productive in terms of the physiecal
production per wnit of weter input. Information om crop response
to water is limited especislly for cereal crops, but farmers in
general are not contemplating irrigation of these crops under the
Propesed method of purchasing water,

Some interesting observations may be made from work carried on
by the Soils Depariment at Oregon State College (10, p.4), Four
moisture trestments were tested in the production of sweet comn.

In #mﬁ;at H-1, eodl moisture was kept high during the entire
groving season, M-2 had low soil moisture until early tesselling
and m had water applied to bring the soil moisture content to
¥-1 level, M-3 had high soil moisture until tasselling and wes then
allpwed to dry, M-& treatment had low soil moisture during the
entire semson. Teble 18 shows the amounts of water used. It is
soen that no irrigations were necessary to msintain the level of
H-4 in 19%4 beoause of vein at an opportuns time. M-3 required three
applications of water in 1954 and five applications in 1955,
The aversge yields per treatment were as follows:

H-1 8.28 tons per acre

H-2 7.03 tons per acre

M-3 7.67 tons per acre

H-4 5,81 tons per acre.
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Table 18, Amounts of Irrigation, Raein, snd ¥ater Use for 1954
» and 1955 Season in Inches. (10, p.4)

Soil Moisture Water

_Bain _ Depletion Used
M-l 5 8.16 ok 3.8 16.90
M-2 1 4,57 3.8 13.31
¥-3 3 4,135 6.2 15,49
Help 0 - S.h 10.34
1933
K1 1 15.76 2.85 -1,03 17.58
N-2 5 9.94 -1,32 11.47
-3 8 8.02 2,95 13.82
Nl 3 9.70

~1.83 10.72

These date appesr to substanticte the claim that purchesing
wator on an aore dasle regardless of amount used will not lead to
the best mse of water. In 1955, eleven irrigations were made and
15.76 inches of water applied to produce a yield of 8,28 tons per
acre. Treatment M-3, however, required only five irrigations
totaling 8.02 {nches to produce a yleld of 7.67 toms per scre. In
other words, six additional irrigations and 7.74 inches of water
produced an inerease of only .61 tons of sweet corn per scre. If
the sdditionsl amount of water snd six extra irrigations had been
spplied to an unirrigated ares it would have been spproximately
sufficient for the ¥-3 treatment. Unirrigated sweet corn in river
botton soil averages 2.6 tons per acre ( 5, p.17).

Leoking st this from an economic point of view, the additional
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msf of applying this water for treatment M~1 would be mainly power,
equipment and repalr cost. labor to move the eguipment might bde a
facter depending on vhether labor is & fixed or varisble cost, But
power cost, use of eguipment, and repair cost would be approximstely
double for trestment M-l compared with M-3, disregarding extre

labor snd increased depreciamtion. On an acre basie, this would
amount to sppreximately $6.78. Add to this the inecrease in harvest-
ing cests smd it might still be profitable for en operator to go
this far in production with corn at $20 per ton. Suppose, however,
the yield on & similar univrigated field had been increased from 2.6
%o 7.67 tons by spplication of the sdditional water used in M-1
cempared %o N-3. The inoresss in production is considersbly more
without more total water used. But with water at a flat rate per
asre, it is obvious which plan of production will be used, especi-
ally if the mamber of acres to be irrigated has to be contracted
for in advance.
Another prodlem, or the same one carried farther may follow.

In the work carried on by H. H. Stippler (18, p.116) it was found
that on the 15 fields of sweet corn yielding five tons per acre or
more, 6.4 more-inches of water were applied, while on the remsining
seven fields yielding less than five tons per acre, the amount of
waler used was 7.3 acre-inches. The same situation existed with
"bm‘ vm fielde ylelding ten tons or more per mcre hed an average
of 12 scre-inches applied per scre. On the 14 flelds ylelding

below 8.3 tons per scre, 15.5 acre-inches per scre were applied.
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Although 1% eamnot be concluded that high weter spplications sre the
cause for lower tham aversge ylelds, the denger of epplying too
mch water is present. Thie is especislly tme where farmers are |
irrigating for the first time and may feel water to be the only
1imi ting factor.

It sppears, therefore, that some considerstion should be given
$o supplying water at & cost based on use. This would probably
expand the number of acres irrigated, increase total production and
lead to 2 Detter use of water resources. It would &lso pﬂ“b the cost
of water en a more equitable basis, each paying according to his use.
It would permit the possidility of irrigating some crops which need
only & small amount of water but whose response to such application
would mot be great. Admitting the extra cost involved in keeping
records when water is sold according to amount used, the points in
faver of supplying water at a cost based on amount used merits
eareful consideration.

%o apply the common principle of production economics to the
practice of irrigation, it is necessary to have pertinent information
aveiladle, One of the major difficulties is faced when physical
data en responses by verious crops to water rescurces are required.
It is mpﬂﬂ.ﬁh for & famer or agricultural worker to find the
sptimanm point at which to produce unless he knows the increase in

Yield he can sxpect from irrigation. It is not enmough to kmow that
profduction will be incressed. The question is by how muech 1t will

be increased. Physical data on crop response to water application
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on different soll types is limited, especially the response to
eonbined water and fertilizer inputa. The yield from irrigated
pasture snd hay ereps used in this study is delieved to be very
conservative. If so, & good manager would be able to carry &
greater number of livestock than the number suggested in the budgets.
However, 1t was thought wnderestimation of yields would be prefer-
6ble to being too optimistic, More information on erop response to

varyisg smcunts of water would be very valusble.
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CHAPTER VII

SUMMARY AND APPRAISAL

The propesed Monmonth-Dallas Irrigation Project will make water
available %o spproximately 30,000 acres of farmland which is now &
#.r,rhné farming ares. This study was undertsken ts explore some of
the implicstions and orgenizational problems which will result from
the introduction of irrigation water. An attempt was made to show
changes in farm Grganizatiwi, in capital and labor requirements, and
4in net incomes of farms in the area, No attempt was made to
determine for the individusls concerned what enterprises they ought
to &ntnﬁum. However, comparative profitability of various types
of farm organisktions was calculated. The data presented augment
availadle information o that the operators may be in a better
position to meke $heir own decisions.

In general those who indicated no interest are in favor of the
project and bape to see it completed. Those who do not plan to use
water from the project slightly outnumber those who do. However,
three out of four who indicated no interest have holdings of less
than S0 acres. Many of these are in favor of the project but are
20% in a position to use water from it, Many of those more favoradbly
situnted bave walid reasons for not planning to use water from this
developmend, SHome are irrigating at the present time. Other
obstacles such g age, heelth and unsuitability of lend dictate nen

partieipation.
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A survey wes alsc made of 40 interested farmers. From the
information obSained and other availsble information = comparison
of various sizes and types of orgsnizations wae made. Budgets wvere
prepared for farms of three different sizes - a 4O-acre farm of
which 35 acres are irrigated; a 103-acre farm of which 60 acres are
irrigated; snd a 280-acre farm having 80 scres under irrigation. On
the 40-gere farm, strawberries, pole beans and corn were the creps
| considered. The enterprises on the 103-mere farm for which dudgets
were prepared were:
{1) A 40-cow milking herd raising replacements.
(2) 4 60-eow milking herd buying replacements.
 (3) A Veet feedar enterprise with 92 fecders. Calves are
Pought at 400 pounds and sold the following year.
(4) A 60~cow beef herd selling fall calves.
(5) A 75-cow beef herd selling fall calves.
(6) An alfsife and hay farm producing 4 tons of alfalfa per

acre.
(7) An alfelfs and hay ferm producing 6 tons of alfalfa per

Acre,
hr_mh of these systems, the total capital required, labor
roquired and income expected was computed. These various categories
vers compared with the corresponding requirements under the present
system of dryland farming,
The budgeting procedure was also used on the 280-gere farm. The
orgenisations for which budgets were prepared were:



(1) A 60-0ov dniry hera buying replacements.

(2) A veef faeder enterprise with 150 feeders.

{3) A 100-cow heef herd.

Again comparisene were mede with a dryland farming operation. Im all
budgets aversge ylelds based on the farmers' estimates were used.
Current prices (July 1955) were used throughout., Irrigetion by
spriakler system is the only method of irrigation considered in this
stuly.

The introdustion of irrigation will increase capital require~
ments in warying amounts depending upon the organization introduced.
On the vegetsdle farm of 40 scres the additional capital required
1o estimated at $5680. Of this total $3360 is required for irriga-
tion equipment, the remainder for machinery. On the 103-scrs fam
the additionsl cepitel required rsnges from $5,080 on the alfslfa
snd hay fars to §19,080 on the 60-cow dairy farm, Of the total
inerease estimated, $4080 is in irrigation equipment. On the live-
stock farms the greater part of the increased capitel requirement is

in livestock, The deiry farm of 60 cows will require an estimated
$12,4500 to estadlish & milking herd of this size. A beef enterprise

vill require $6990 investment in livestock if feeder steers are
intreduced, $7400 for a beef herd of 60 cows and $9350 for & beef
herd of 75 cows. HMost farme have sn adequate investment in machinery
at present. However, 1t is expected that the dairy orgenization will
require sdditional equipment - milking machine, milk cooler and dairy

utensfls. Iivestosk farme may require investment in & manure spreader.
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Some farms may require additional fences.

Labor requirements will increase not only becsuse of irrigation
i1tself Wut else because = more intensive type of farming is involved,
Q’hi @ryland farming organization requires approximately one man work
day per more. On the 103-acre farm this is spproximately 100 man
vork days. With irrigation the number of mon work days required will
vary from 108 on the alfalfa and hay farm to 1009 on the 280-acre
dairy farm having 60 milking cows. The beef herd and the feeder
ﬂu’ry enterprises on the 280-mcre form will require approximately
535 man work days.

The additionsl lador is not belleved to have a restricting
influence on the use of irrigation. In the study it is assumed
the necesenry labor will be aveilable at the going wage rate,

The net inocome as indicated in the budgets will ﬁa increased
under the conditions assumed where dairy, beef feeder, or vegetable
enterprises are introduced. The farm income on the 103-acre fam‘
shows incresses from $1580 under the dryland operation to $6615 with
Yhe 40-cow dadyy hemd, $9020 with the 60-cow dairy herd, $6949 with
the beef feedsr enterprise and $4191 with the plfalfs and hay
orgunization. %he latter appears profitable only if six toms of
alfalfa per acre cen be expected. The cow-calf beef enterprisge,
hovever, does not appesr feasible on any size of farm under the
conditions sssumed in the budgets. On the 280 acre farm the dairy

organization has an estimated farm income of $12,826; the beef fesder
system has an income of $13,030; the beef herd returns $225, The
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estinated farm income under the dryland farming system on this sige
of famm is $7226. The tecimique of linear programming is used te
explore its possibilities in such a problem. It is a technique
which mey be used sdvenitageously to precede the preparation of the
conventional budges. A budget was prepared for the 40-acre vegetable
farm iz the conventional manner prior to the linear programming
investigation, The fam income from this orpanization i3 estimated
at $4,280, When lineer programming is used to determine the most
profitadle combination of the three crops, strawberries, sweeil
sorn, and pole besns, the estimated farm income is $6191 under
comparable imputs. This indicates the advantage of using the linear
programming technigue with the budgeting procedure. Its use should
lead to the preparation of better conventional budgets.

¥ater mst de ﬁoﬁsw@md an invut factor when applied artifici~
ally, Reeponse o ite use is very similar to that from fertilizer,
tut the peint of diminishing productivity may be reached much more
guickly. Bale of water on an acre basis may not be conducive %o
its best use especially when 1ittle information is svailsble on crop
responge %o varying amounts applied. ILower crop ylelds are associ-
ated with too heavy applications of this resource. Sale of water
based on the amount used will tend to more efficient use and merits
careful consideration.

Introduetion of irrigation will increase capital requirements,
labor requirements and farm income. It may increase the stability

of the income under some orgenizations if accompanied by adequate
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magmt. It will alseo increasse the menagement ability required
under the more intensive tyve of organization. It will introduce
prodlems soms of whieh are foreseen - keeping the lateral ditches
in repair, obtaining the necessary additionsl cepitel and gaining
experience with the different type of farming, Market outlets for
. the incrsased production must be considered before embarking on a
specific plan. But ne insurmountable obstacle to the introduection

of irrigation seems %o exist.
Appraisal

The Mommeuih-Dallas irrigation project has been proposed in
response o an expressed need in the area for inersased water
resources for urban and rurasl purposes. For this reason the project
has received elmost vnanimous support. Although this study has
considered the impact of irrigation on farm organizations, the
additional water for urban purvoses cennot be overlooked., Its

value to the towns to which water would be avallable might merit 2
separate study, ' The Buresu of Reclamation will consider the value
of water in all uses in their economic feasibility study which will
soon be avallable.

~ The impaet of irrigation on agrieulture in the area has meny
facets. The Sype of agriculture will change from the present fairly
extensive type of dryland farming to a more intensive type,
Vegotable and small fruite represent ons of the most intensive forms

of Aérl&lm. Farm business, measured by any stondard except
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totel acres, will inerease in size. Lebor requirements will be
incressed depending on the orgsnizations introduced but in all cases
more labor will be required. Capital requirements too will be
inoreased by at least the cost of the irrigation equipment. It

is prodable that the value of the land per acre will also increase
when irrigetion bas been introduced. If the velue of land increases
more than the ooat of the irrigation system, the introduetionm of
irrigation will prove a profitadble capitel investment for present
holders of land but will increase the capital requirements for
futare purchasers of farm land. The incresse in capitsl value
should be 2 reflestion of the increamse in the productive capscity
of the land. %This in turn will be reflected in higher net incomes,
provided the chunge in land velue ig reflected more slowly than the
change im produetion. Speculation in land, however, might reverse
the order of inerease.

Problems will arise, some of which are foreseen, others of
vhich will develep as the project is undertaken. Most operators
believe that the maintenance of lateral ditches, acquiring the neces-
sary cepital, hiring additional labor, geining imowledsze and exper-
ience in artifieis)l watering and many such related problems csn be
successfully solved,

Porhaps the most difficult problem will be that of management.
lack of experience with a different organization in addition to
inexperience with the application of water by sprinkler system may
delay the bemefits briefly, But farmers will gain kmowledge from
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practice, from available information, from extension and other
agencies and fyom observation. Those who desire to learn will,

A word of cautlon might be appropriste especislly for the small
holders, Many of these at present have off-the~farm employment at
least part time. With the sveilability of irrigation, they are
planning te spend more time at home, However, unless the owner of
2 mall screage is prepared to become engeged in & very intensive
type of agriculture, he should consider carefully before relin-
quishing his supplementery income,

In total, the proposed project when completed should prove very
beneficial to the whole srea, both rurs)l and urban. The fact that
1% has received such widespread support indicates that those affected
recognize the possibilities that will be aveilable.



1.

2,

4

9.

10,

105

BIBLIOGRAPHY

Adamg, R, L. Farm management crop manusl. Rev. ed. 3Berkeley,
University of Cslifornia Press, 1953, 177p.

Booker, M, H, Sprinkler irrigation costs and practices
(Willamette valley, Oregon, 1950). Corvallis, Oregon
state college, 1953. 2hp. (Oregon. Agricultural experi-
ment station. Station bulletin no. 532)

Bohlen, B, and X, O, Heady. Optimum combinations of competi-
tive crops at particular locations. JAmes, Iowa state
college, 1955. 23p. (Jowe. Agricultural experiment
station)

Davis, €. B. and D. Curtis Mumford. Cost of producing pole

besns in the Willemette valley, Oregon. Corvallis, Oregon
state college, 1948, 28p, (Oregon. Agricultursl experi~
ment station, Station bulletin no. 452)

Davis, C. B. and D, Curtis Mumford, Cost of producing sweet
corn in the Willametts valley, Oregon. Corvallls, Oregon
State College, 1949, 23p. (Oregon. Agricultural
Experiment Station. Station Bulletin no. 465)

Doll, R. J. Planning the fam business in South Central
Kansas, Manhattan, XKansas State College, 1952, 130p,
(Eansas, Agricultural experiment station. Station
bulletin no, 712)

Hyer, B. A, and M. H, Becker. An economic study of improved
?uhru. Corvellis, Oregon stete college, 1952, 135p.
Oregon. Agricultural experiment station. Station
dulletin no. 520)

Jones, I. R, snd R, W. Morse. Feeding for milk production.

Oorvallis, Oregon state college, 1949. 60p. (Oregon.
mmml experiment station. Station tulletin no.

Kuhiman, 8, ¥, and D, Curtis Mumford. Coszt of producing
strawberries for processing in the Willsmette walley,
Oregon. Corvellis, Oregon state college, 1949. 138p.
{Oregen. Agriocultural experiment station, Station

lletin no. 469)

Mareh, A, W, Freguency and amount of irrigation for selected
oreops, Progress report, Project 179, Corvellis, Oregon
state college, 1955. 17 numb, leaves,



11.

12,

13,

1A,

15»

’ lsa

17.

18.

19.

20,

106-7

Morrison, ¥, B, Peeds and Feeding., 20th ed. Ithaca, N. Y.,
The Morrison Fublishing Co., 1947. 105p.

Mumford, D. Curtis. Quality milk: does it cost more to
roduce? Corvallie. Oregon state college, 1955. 20p.
%Gm&n, Agricultural experiment station. Station
Pulletin no. 551)

N¥ational Resemrch Council. Fecommended sllowances for domestic
snimale: Mo, 3. Recommended nutrient sllowances for
deiry cattle. A report of the commitiee on animal natri-
tien. Washingten, D.C., 1945, 2lp.

National Research Council. Recommended sllowasnces for demestic
animals: ¥o. 4. RHecommended nutrient asllowances for
beef cattle. A report of the committee on animal mutri-
tion, V¥Washington, D.C., 1945. 132p.

Oregon. System of higher education., Farm orgenization and
finaneial progress in the Willamette valley. Corvallis,
Oregon state college, 1947. 75p. (Oregon., Agricmltural
experiment station, Station bulletin no. 4Ll)

Powers, W. L. The value of supplemental irrigation in the
¥Willamette valley. Corvellis, Oregon state college, 1946,
3lp. {Oregon, Agricultursl experiment station., Station
btulletin no. 439)

Schudel, H., L. Anmusl progress report for irrigated pasture
project: projeet 161. Corvallie, Uregon state college,

Stippler, Henry H, Unpudblished research on sprinkler irrige-
tion in the Pacific northwssi. Corvallis, Agricultural
researoh service, U, S, Dept. of Agriculture, 1956.

300 pumb. leaves,

Swenson, Barl B, JApplication of linear programming in
sgricaltural production economics research. Faper pre-
sented to Covwles Commission Seminar, University of
Chicago, Pebruery 10, 1955. & numb, lsaves.

U, 8. Dept. of sgriculture. Agricultural prices, Washingten,
Agrimltuaral marketing service, 1955. #&0p,

U, 8, Dept. of sgriculture. Crop production practices. Iabor,
powayr and materisls, by operation, Mountaln and Pacifie
states. Washington, Bureau of agricultursl economies,
1953. 302p.



AFFPENDIX



109

Table 1. Yields and Prices of Crops and Liveataek Used

in the Mgets

Barley 2500 1bs, 42 per ton
Oats 1950 1bs. $48 per ton
Silnge ‘ 6 tons -

Eay (non~irrigated) 2 tons $20 per ton
Hay {irrigated) 4,75 tons $20 per ton
Pastare (irrigated) 4750 1bs. TDN -
Alfalfs (nen-irrigated) 4 tons 32 per ton
Afalfs (irrigated) é tons $24 per ton
Strawberries 2,25 tons $320 per ton
Sweet corn 4,10 tons $20 per ton
Fole beans 8 tons $125 per ton
Deiry cows 9000 1bs. milk (48)  50% mt $5.24 per owt.

Beef feeder steers 520 lbs. gain

50% at $4.04 per cwt.

Purchase $19.00 per cwt.
Sale $22@. 50 per owt,
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Table 2. Approximate Labor Requirements in Men

Work Units for Various Organizations,

Nomber ‘ ‘ Work Units
of per Head Total Work
Aores ; or ver Acre Units
100 scres
60 cows 12 = 720
1 bull 3 = 60
20 sc. irrigated hay
1st cutting 0.6 = 12
Z2pd4 cutding ' 0.4 = 8
10 ac. non-irrigeted hay
lst cutting 0.6 = 6
~ Sllage - 20 aec. .8 = 16
40 ao. pasture clipping 0.6 - 2h
15 ac. barley 1.0 = 15
Total 876
60 Coy Beof Bepd 100 acres
60 cows 3 = 180
2 balls 5 = 10
10 ac. irrigated bay
1st cutting 0.6 = 6
2nd cutting 0.4 = &
50 ac. pasture elipping 0.6 = 30
20 se. barley 1.0 = 20
20 ac. oats 1.0 - 20
Total 270
difalfs 100 acres
40 se. non-irrigated 0.6 - 24
60 sc. irrigated alfalfa
1st cutting 0.6 = 36
. 2nd cutting 0.4 = 24

Total 108




Teble 2. (continued)
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Total

Number Work Units |
of ner Head Total Work
—ABTES or per Acre. Unite
75 cows 3 = 225
3 bulls 5 = 15
10 ac. irrigeted hay
- 2nd cutting 0.4 = 4
40 ae. non-iyrigeted hay
1st cutting 0.6 = 24
30 ac. pasture clipping 0.6 - 18
Total 292
92 Teoders 100 acres
92 yearlings 2 = 184
20 ag. irrigated hay
1s¢ cutting 0.6 - 12
2nd cutting 0.4 = 8
20 ae, grass silage 0.8 = 16
20 ac. barley 1.0 = 20
20 ac. oats 1.0 - 20
Total 260
Grain Only 100 scres
50 se. darley 1 = 50
50 an. oate 1 = 50
106
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Work Units per Head  Total Work

or per Acre Unitse
280 irrigated
2 = 306
80 mo. pesture clipping 0.6 = 48
50 as. hay per sutting 0.6 = 30
75 sc. barley 1.0 = 75
75'“w Q‘tl 1.0 = -‘-"_z-i—-
Totel 534
280 scres
100 cows 3 = 300
3 bulls 5 = 15
70 ac. non~irrigated hay 0.6 = 42
80 mc. pasture olipping 0.6 = 48
70 ee. darley 1.0 = 70
60 ac. oats 1.0 = 60
~ Totel 535
60 cows 12 = 720
1 il 5 = 5
30 ae. irrigated hay
1st cutting 0.6 = 18
2nd cutting 0.4 = 12
30 ac. silage 0.8 = 24
50 mo. pastare clipping 0.6 = 30
100 ae. beriey 1.0 = 100
100 ac. oats 1.0 - 100

Total 1009
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Total

Fumber of Work Units per Head  Total Work
100 acres

40 cows 12 = 480

15 two yr. olds 2 = 30

16 yearlings 2 = 32

1 bull 5 = 5

- 20 ae, iyrigated lay
1lst cutting .6 - 12.0
2nd cutting oM = 8.0

10 a¢. non-irrigated hay

20 ac. grass silage .8 = 16.0

80 ac. pastare eclipping .6 = 24,0

15 ae¢. bariey 1.0 - 15.0

15 as, ocabs 1.0 = 15,0
Total 643.0

280 acres

Barley 140 x 1 140

Cats 70 x1 70

Rye grass 70 x 1 o
Total 280

Btrawberries hs x 4 180

Canning corn 15 x 3 kg

Pole besns 16 x 20 _320

545




114

Tadle 3. Size, New Cost and Fresent Value of Machines
Used on Vegeteble Farms in Polk County, Oregon

_Haghine Size Fe Cant

Dollars)
Trector 2P, 20 1P, 1,900
*low 2-144 210
Cultivator Tr.-2 row 152
Disk 6! Doudle 240
Barrow Spike 10! Ls
Seed Drill 10! Double Disk 325
Fertiliser Spreader 76
Wagon 2L ton 159
Duster 2 row 185
Misecellaneous 600

Total

Pr % Yﬂ%m
i'Dnllars

1,420
1,360
100
100
192

30
225

54

111
100
308

1,000

Toble 4. Size, New Cost and Fresent Value of Machines
Used on 103 Acre Farm in Folk County, Oregon.

~Meching Size

Tractor 2 P. 20 H.F, 1,900
Plow 2, 14 210
Disc (Doudle Harrow) 6! 240
Harrows 10! Ly
Drill 10', double disc 325
Pert, drill 76
Baler Pick-up twine tie 2,070
Manure spreader 225
Hower Tr. - 7! 155
Bake s,D., 10

2 ¥egons 2%;:91501!1 ﬁg
Bale lomdey 350
Track 1% ton 1,700
Smell tools 120
Miseellaneous

Total

pach
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S4ize, Yew Cost and Present Value of Mechines Used

on 280 Acre Farm in Polk County, Oregon

Size Ney Cos} E
(Dollars)
Tracter 3 P,, 33 LP. L, 000
Track
Tractor 2 r., 20 H.P, 1,900
Rubbar

Flows (2) 2-14M 210

b M 265
Dise 6' Double 250

10'Doudble OO
Harrows Tr. 104 Ly
Seed Drill 10' Double Disk 325
Fortiliger Drill 76
Hay Baler Pick-up Twine 2,070
Vamre Spreader 225
Mower Tractor 7! 155
S. D. Reke 10t 154
Vagons (2) 2% ton 159 each
Bale loader 150
Combine 120 3, 600
Truck 1,760
Sprayer BOO gml, 1,200
Small Tools 600
Miscellaneous 600

Total

1
(Dollars)
3,000
1,520

150
200
200
300
30
225
sk
1,863
225
110
110

222 (2)
315
2,880
1,360
960
300

—bZb
14,500
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- Table 6. OCurrent Investment, Design and Operations of
Representetive Sprinkler Systems in the Willamette
Valley. (60 Acres Irrigated)

_Totel _Per hore

¥on cash costs

Depreciation 1/15 of 4,080, = 272,00 4,53
Fam equipment use 133.4 x .85 28,40 7

Total non cash costs 300,40
Cash conts

Power, 27,500 @ .015 412,50 6.88

Repairs —— 50,00 .83

Water 15, 900,00 15,00

| 27.71

Total costs, not including int. $1,663.00
Cost per acre $ 27.71 (not including int,)

Table 7. Costs for Sprinkler System on Vegetable Farms
’ in Polk County Area.

Total Fer Acre
Depreciation on material and equipment
1/15 of 96 x 35 224,00 6.40
Parm equipment use
32 hre. @ .85 27.20 .78
Power 13166 @ .014 185.00 5.29
Repalirs v 25.00 YA .

Total cost per scre 13.18
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Tadle 8, Costs in Produnction of Truck Crops Fer Acre
a8 Used in the Budgets for Polk County.

Canning Pole
, Corn Beans Straw i
; ‘ ' (Dollars) (Dollars) Zﬁollarug
Hired lador (Picking) 19,60 434,00 225,00
Hired Labor (ExRluding Picking) - 115,20 48.00
- Supplies 11.80 Lk, 80 25.80
Tractor Fuel and Repairs 3.12 4,20 10,88
Truck and Auto 3.72 13.68 -
Flanting Cost (cver 3-year) - - 108.83
Irrigation Nguipment 13.18 13.18 13.18
Other Equipment .85 1,92 -
¥ater Cost , 15,00 15,00 15.00
—Total Cost Per Aore 62,22 641,98 416,69
—Sont For Ton 16,585 80,25 _ 198.666

Table 9. Approximate Requirements of Man Nours Labor Fer
Aere for Strawberries, June and September.

—Sneretion ~ June e SepembOr
Cultivating 1.0 1.0
Hoeing* 5.0 5.0
Fortilizing 4
Dusting

Balting .9 .2
Howing .5

Plcking*

Other Harvest 31,0 ‘
Direct labor 38ot‘]' llog
Indirect Labor 1.6 Lab
Total Labor Per Acre 0.0 13.0
Total Labor Per Ton 17.7778 5.7778

%100% of plcking labor and S0% of hoeing 18bor hired in sddition
to above.
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Table 10, Approximate Requirements of Man Hours Labor Per
Aere for Swest Corn, June and September.

—lneration

Seed ded preparation
Fertilising and Manuring
Planting

Hand cultivation
Bachine cultivation
Irrigation

Pleking and Hauling Crop
Hauling Workers

Cover Crop

Indirect

Total Labor Per Acre
Total Labor Fer Ton

[
ot

* @ @

PEiaml ot

»

Sk
»
o

| e
o5l
hra Mo

&

Teble 11, Approximate Requirements of Man Hours Lebor
Per Acre for Pole Beans, June and September.

—Sneration

_June . September

Planting

Hand Cultivation
Machine Cultivation
Yard Preparation®*
Stringing*

Fertilizing and Manuring
Irrigation

Dusting

Pieking and Other Harvest*
Heuling Crop

Heml ing Vorkers

Fall Cleamup

Oover Crop

Total Hours Per Aere
fotal Hours Fer Tom

m.
won
)

*Hired
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~ Table 12, Resource Requirements Per Acre and Per Ton for
Bweet Corn, Strawberries and Pole Beans.

fwont C Strewberries _Pole Beans

Resourece Peyr Por Per Por Per Per
SO Ton _ Acre Ton Acre Ton
Croplend 1 . 24390 1 Ll 1 .12500

Capital $68 16,585 $hh7  108.6667 $642  80.250
June labor 8 1.9512 W  17.7778 22 2.7500

. Sepbember Lador 12  2,9268 13 57778 13 1.6250
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