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FACTORS CONTRIBUTINZ TO THE SUCCESS AND FAILURE
OF FARNS IN THE NORTH UNIT DESCHUTES IRRICATION
DISTRICT, JEFFERSON COUNTY, OREGON

CHAPTER 1
INTRCDUCTION

Problem Identification

Parmers in the North Unit, Deschutes Irrigatlon
Project, Jefferson County, Oregon, are experiencing
economic difflculty. This is especially notable In the
form of reduced net farm income. Other danger signals
include -=- high degree of farm income supplementatian
through off-farm employment, loan repayment dellnquencies,
and farm consolidations and liquidations. This difficulty
is apparently being felt not only by the small part-time
farmer but also by large cormercial farmers as well.

Ironically, the project appeared to prosper from the
moment of inception. In 1946 the first lands were brought
under irrigstion., By 1949 water was made avallable to the
entire 50,000-acre project. Prices recelved for commod-
1ties grown within the project from 1946 through 1952 were
relatively high, Ladino clover seed production was espe-
cially profitable. The price varied from $.96 to $1.84 per
pound during that perliod. This was sufflcient Inducement to
occasion many farmers to tool up for legume seed productlon

by Iinvesbting heavily in machinery. It is little wonder that



ladino clover grown for seed became the main cash crop and
that the area was dubbed "The ladino clover capltal of the
world". Since 1952 prices received for some commodities
grown within the project have declined sharply. The average
price of ladino clover seed fell from nearly $1.00 per pound
in 1952 to $.34 per pound in 1953 (6, p.10-29). The price
has declined even further since then (10)., The average
price of potatoes, another baslc crop, has shown the same
general trend., A high of $3,36 per hundred weight was
reached in 1051 with the low of $1.32 occurring In 1953,
Some adjustments appear to have been made in shifting
erop enterprises. Production of merion bluegrass and penn
lawn fescue for seed have been introduced along wlth pepper-
mint for oll. Extensive shifting has been restricted, how-
ever, by physical limitations of the area. These physlcal
restrictions have been a major deterrent in limiting the
number of commodities for which the area has a comparative

advantage,

Description of the Problem Area

The North Unit project contains 50,000 irrigable acres
located in the heart of Jefferson County. It 1s bordered
on the south by the Crocked River and to the west by the
Deschutes and Crooked Rivers. The project 1s approximately
12 miles wide and 30 miles long and exbends in & northerly-

southerly direcﬁion,
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Madras, the county seat, is located near the center of
the project and has a population of 1,604 (1957 census).

Two other small towns are located on the project -~ Culver
{population 350) and Metolius ({population 300).

The climate is considered semi-arid. Annual precipita-
tion averages just under 9 inches, Without irrigatlion the
project would be unsulited to most cultivated crops. The
average growing season is about 105 frost-free days. The
average growlng season free Ifrom killing frost {28° or below)
is about 140 days., The range 1ls frowm 102 to 172 deys. The
data were taken only from records for the past 10 years since
data prior to 1947 were unreliable (1l4). ZHven so, frost
demage may cccur in some years. This climatie limitation
restricts the area to production of field and vow arope that
are adapted to warm days and cool nights snd a short growlng
season (16, p.1l6~-18).

Scll in the ares 1z primarily sandy loam to loamy
sand. A small amount consists of haavi@é goils =~ loam to
clay loam,

The project has been divided geographlcally into five
land-type areas: Agency Plains, Culver, Mud Springs, Opal
City, and Trall Crossing sreas, Agency Fiaiaa comprises
about forty-one percent of the project. It 1s located
northwest of Madras on a gently sloping tableland., The sur-

face and subsolls are heavy textursd and tend %o be clayey
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with an underlying hardpan., There sre but few topographic
limitations that would prevent extensive 1&@& leveling.
Twenty~two percent of the project lies within the Culver
or Metollus-Culver area which is centrally located in the
project, Soll depth is greabtest in this area., The land 1s
generally smoothly undulating to gently rolling with a few
slopes up to eight percent grade that limit land leveling.
PTwenty-seven percent of the land is in the Hud Springs area
located on the sastern side of the project. It is rightly
called the bench and ridge area. The ilrrigated land is
intermingled with rough, broken and stony land with glopes
up to twalva percent that are sultable primarily for pas-
ture, The soils are geﬁawal&y ghallow with & hizh stone
content, The land 18 not sultable for leveling. The Opal
Clty and Trail Crossing areas comprise only ten percent of
the project, They are located at the scuthern end of the
project, Doth areas are relatively smooth with sandy loam
solls. The Opal City area 1is high In surface rocks. Some

leveling can be accomplished (16, p.l9-24).

Statement of Objectives

Changes in technology which result in cost reducing
innovations are belng made avallable to azrlculbture nearly
every day, These innovations tend to increasse farm oubtput,

As cutput incresses the relatively inelastic azgrezate



demand function tends to reduce prices recelved for farm
products., Because of this, it seems quite likely that the
well known M"oost-price squeeze™ will continue to take its
foll among fermers unwllling or unprepared to take advan-
tage of these changes, Tarmers Iin the North Unit project
are no sxception,

Why are some North Unit farners unable to meet these
changes? Are @hg farms overdlversified? Are the farma too
small for optimum effilclency? Have farmers overinvested in
machinery? What adjustments are economlcally feagible?
These questions are but a few that nesd answering.

The main objJective of this study 1s to provide answers
to the questions stated. It 1s then hoped that the enswers
will provide farmers with a framework for malking menagement
decisions applicable to thelr Individual farm problems yetb
consistent with instltutional, economle, and technologleal

chanzes being brought forth by our dynamlc soclety.



CHAPTER 2
METHODOLOGY

To analyze accurately the farming problems that exist
in the project, inpute~putput data were collscted showing
present farm organizations and practices in the area., A
survey of farm operabtors was declded as being the best
method for obtaining this data., Limlted time and funds
necessitated that data be taken only from a sample of the
farm population., A stratified random sample was drawn and
records were obtained from 56 farms. Personal interviews
were employed and the necessary information was recorded on
farm schedules, The information inecluded land use and pro=
duction, farming practices, investment, operating costs,
lebor and machine requlrements, labor use, and returns. The
schedules were taien in August 1958 but pertained to the

1957 erop year.

Sampling Procedure

The project ares was stratilied gecographically on the
basis of soll classiflicatlon and topography which determined
land cepability (13)« It was further stratiflied by size éf
operating unit. This was belleved necessary to insure cove
erage of‘axistiﬂg farm organizational structures and th@ir

physlical, economic, and institutionsl limitations
(9, pP.325-328),



Geographical stratification wes made on the basis of
the original land-type areas. The Agency Plains, Metoliuse
Culver, and Mud Springs areas were used., The ¢pal City and
Trail Crossling areas wers excluded from this study. Since
they constituled only ten percent of the total project area
thelr inclusion as a strata was not justified., 4 visual
cbservation coupled with historieal data bore evidence that
Opal City and Trail Crossing were unlike any of the other
three areas, Thus, incorporation would have merely introe
duced additlional ssmpling error. This means of course, that
results will apply only indirectly to the Opal City and
Trail Crossing areas.

The population within each of the geographical strata
was further stratified by size of farm operating unit. Po
accomplish this a complete listing of farm operating units
by operator was procured from the North Unit lrrigation
distriet office (2).

The operating units inecluded both land owned and rente
ed, The legal descripitlon of esch unit was also recorded
to facllitate farm unit locatlon for area stratification
purposes. The population totaled 407 operators, This
population wag arrayed by farm size with reference only to
acres actually irrigated. Ten-ascre iﬁaramanta were used.
The array was then stratified into three farm-size groups

based on the dispersion of operating units within the array.



Group I = 3040 - 89.9 acres

Group II =~ 90.0 - 159.9 acres

Group 1II = 160.0 acres and over
The resultant is nine ¢ells «~ three farm-size substrata
within each of the three gecgraphlcal stratums. b

Operating unlts of less than thirty acres were omitied
from this study since 1t was believed that units of this
size operated independently would not support a commercial
farming operation., This removed 356 operators from the
population., These farms may constitute a welfars grabl@mﬂ
which is outside the scope of the study. The lower limit
for group I would probably have been asst higher'bﬁt for the
fact that 35 operators wers concentrated In the 30.0 to
58.9 acre range, Thils heavy concenbration of units war-
ranted ineclusion of these farms in the population. An
additional 28 commercial farm operators were removed from
the population by the deleticn of Opal City and Trail
Crogsing areas,

Selectlon of & sample from the population of 346 unlts
was the next loglcal step, A sample size of €60 was consid-
gred feaslble, conslstent with limited time and fuﬁds. This
was decided on the basis of consultation with statisticlans.
A statistical determination of sample size could not be
used since variability within the project was not known.

The sample size for each cell was determined by the
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percentage of the total population falling within each cell
as shown in Table 1. N

Teble 1. Determination of Sample 8ize for Each
Cell by the Populatlion Percentage,

P O e e ek
; ; Plains - Culver Springs
Size range 1% of] % of % of|

(acreos) N/1|Pop.|n/2 N |Pops| n ¥ | Pope| n
3040 =~ 89.9 38|11.0| 7 48/13.9| 8 | 43{12.4| 7
90,0 ~ 150,9 | 55/18.,0] 9 | 52/15.0] 9 | 26| 7.5| 5

150,0 ~ Over 34| 9.8] 6 | 24| 7.0 ¢ | 26 7.5] 5

Total 127/ 36,722 | 124/35.9[21 | 95|27.4|17

/L_ = N = population, 346 total.

/2 = n = sample, 60 total.

The sample farms and alternates within each stratum
were selected randomly using s table of random numbers.
Alternates were used where records could not be obtained
from the ssmple farms. Reasons for alternate selection
include: wunwillingness to cooperate, too busy with h&r?ﬁat,
land leased out in 1957, moved out of or into the project
in 1957, or cperator not available during the time period
schedules were taken.

Operating unit records cbtained from the water office
were for crop year 1957, 8ince the data were collected in
1958 some ferm changes teak place in the interim period,

Seven operators had either moved out of the area, leased out



10
their property, or dlssolved partnership agreements in 1957.
Twvo operators moved into the project in late 1957. Ten
operators moved up into a larger ferm-size group and four
moved down. Alternates were not used where a shift from
one farm-size group to another occured. It appeared more
desirable to include these farms that had changed in aslize
since & shift in size is a way to meet constant changes
affecting farm organizations. The final result showed

the followinz breakdown of samples within each cell to be:

Sample Size

AGENCY PLAINS

50,0 = BU.9 acres &
0.0 = 159.9 acres 6
160.0 acres and over 8

METOLIUS - CUIVER
3040 ~ B8.9 acres
8040 ~ 159,98 acres
160.0 ecres end over

0o

HUD SPRINGS
20,0 - B9.9 scres
290.0 = 109.9 aocres
160,0 acres and over

‘0’5‘-11@

TOTAL 56

Analytical Procedure

In order to compare various farm organizational
structures wlthin the project 1t was necessary to follow
a systematic procedure, The budgeting method was selected
since 1t provides for an Indlvidual ﬁmmparigenvof slterna-
tive plans for prospective profitability (1, p.328-361).

These plans can then be contrasted with those from the same
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or & different geographical area and those from the same or
a different size group. To make the budgebs meaningful
appropriate data must be useds It was therefore necessary
for all of the inpnﬁéeutput data obtained from the sched~
ules t@ be categorized and recorded by area and farm unit
gize. The data included machinery inventory and repalrs;
real estate investment; labor and machine operations) |
machinery operating ratez; custom operation charges)
supply costs and amountas irrig&tian costs, application
rates, and labor requirements; total labor requirements
and costa} proéuatian'yields‘aa& prices; and miscellaneous
and overhead expenses,

Past cropping hista:y was obtalned {rom the schedules
and arranged on a spread sheet, From thls was determined
the baslc or most prevalent rotatlion and other probable
rotationa. The basic rmtati@n consisted of three years
alfalfa, one year potatoes, and two years grain, Farms of
varying size and geographical locatlon were then compared
by the budgeting method using only the basic rotation.

The farms were compared on the basis of cost and volume
characteristics, The next step was to hold acreages con=-
gtant and vary enterprise combinatlons consistent with
agronomic principles. Pive rotatlion programs were sslected
and thelr relative profitabilities analyzed. The rotations

used are as follows:
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Basic rotation (1) (2) (5)
3 years alfalfa 3 years alfalfa 2 years kenland red
1 year potatoes 2 years potatoes 1 year potatoss
2 years grain 1l year grain 1 year grain
(4) (5)
4 yesrs merion blue 3 years alfalfa
1 year potatoes 3 years grain
1 year grain

Partial budgets were prepared for determining the size
of enterprise required over and above which machinery
should be owned rather than have custom operatlons performe
eds The comparison was made with specialized farm machines
that could either be owned or hired on a custom basiaf The
machines were: balers, potato planters, vine beaters,
potato diggers, potato combines, and both pull-type and
self-propelled grain combines, A determination of avarwy
Investment in farm machinery, if any, then was made of the
sample farms.

Changes in yleld, price, Qaality, and cost for varilous
farm commodities often affect net farm income adversely.
These changes were shown using four selected crops -~ alfal-
fa, potatoes, merlon bluegrass, and kenland red clover,

A comparison study wes made between extreme speclaliw
zation and extreme dlversification with acreages held con=
gtant, The divgrsified farm contained alfalfa for hay,
grain, potatoes, grass and legumes grown fa§ geed. To

provide for extreme specialization a program was worked
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out in which two farmers were involved. The rotatlon in-
cluded kenland red clover for seed, potatoes, and graln,
One man managed the clover and grain operatlon and the
other managed ﬁ&evpetata operation, The rotation was setl
up on an inter-farm basis. A comparison of the two 8sys~
tems was made and limitations of each system noted.

Supplemental livestock programs often ubtlllze some
factors of production that would otherwise go unused and
increase net farm income by so doing. A livestock feed~
ing enterprise was cited as an example of a supplemental
enterprise and lts lmportance to the economy of the pro-

Ject pointed outb,
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CHAPTER &

PAST ADJUSTMENTS AND
CURRENT SITUATICH
Considerable adjustment in size of cperating unit has
been made within the project during the past 8 years.
Table 2 shows the change that has taken place in number
and size of operating units from 1949 to 1957 (16, pe48).
Table 2. Uperating Units in the North Unit Project

by Number, 8ize, and Percent Change From
1949 to 1957. /1

s

' Change in

yera%ing units ﬁi&trihuﬁi&n

&)
Size group . number of units |numbers from
Irrigable acres| 1949 | 1957 1949 | 1957 | 1949
% 4 %

D.0 = 19,9 18 29 3 7 + 42
2040 « 38,9 858 41 10 10 - B9
40,0 =~ 59,9 54 24 10 & - Bg
BOL0 = T9.9 108 71 20 175 -85
BO0 - 099 kSQ 25 18 a8 —63

100.0 = 156.9 192 123 i35 a0 - 38
160.,0 - 299,9 286 71 5 175 +173
360,0 & over 3 17 1 4 +487 |

Total 550 407 100 100.0 _26

/1 1In 1049 spproximately 40,000 scres were irrigated
although water was avaellable for 50,000. In 19867,
49,810 acres out of the 50,000 botal were lrrigated,

The other 190 acres were urban and city lands,

In that 8 year period operating units have been re~
duced by twenty-glght percent. The greatest decrease has
come from the 20.0 to 180.,0 acre range. 1t appears that



operstors who could not adjust either left the farming
prefession altogether or continued to farm on a part-time
baslis, Bome operators stayed in the area and maintalned
an acreage for femily living purposes ag indicated by the
increase in number of operators in the 0,0 to 20.0-acre
slze group, The cperators who were able %o adjust, and
éld, increased theilr sige considerably as shown by the
large numbsr lncresse in the 160.0 to 300,0-acre group,
The 300.0-acre snd over group increased the greatest per-
centage wise,

To obtaln a yietura of the gurrent economic situa-
tion of farms in the project, returns to labor and manage=-
ment were compubted for each of the sample farms, This
provided a fslrly accurate picture of each land-type area
within the project sasuming the sample farms to be repre-
sentative of the population, All of the sample farms were
comparsd on & basils of earning power. A criteria of $4,000
return to labor and maenegement was set as belny a reasonable
regidual for farm femily living purposes. The sample farms
were compared in Table 3 showing whether they recelved the
$4,000 residual for the 1857 crop year., Only returns from
irrigated crops and livestock were considered, This was
done to obtain earning ability Ior various size irrigated
farme only., In some cases off«farm employment and income
from other sources were used to supplement farm income,

This was also recorded in the table.



18

Teble 3, Income Status of 54 Sample FParms, 1957.

Agency | Metolius= Mud | All
Plains | Culver | Springs | Areas

30,0 ~ 89,0 Acres

Semple size 5/1 7 5/ 17
?uﬁbsr recelving less than '
$4,000return to labor
ané.manaveW§ﬁt. 5 7 5 17
% receiving less than
£4,000 return to labor

anﬁ managenent. 100 100 100 100
4 peceiving income from off- -

farm @mplcywent.‘ég 60 70 80 70
% recelving other inceme./3 40 57 60 52

90,0 =~ 159.9 Acres

Sample size 8 7 7 20
Hmmber receiving less than

$4,000 return to labor ,

and management., 2 4 5 11
% rsceivin? leas than

%$4,000 return to labor

anﬁ management., 33 87 71 54
% recelving income from

sff«farm employment. 0 29 87 29
% receiving other income, = 50 29 71 50

160,0 Acres and over

Sample size 8 4 5 17
Bumber recelving lesgs than '

$4,000 return to labor

and management, 1 1l 3 5
% raaeivima less than “

$4,000 return to labor

and managenent . 12 25 60 34
o receiving income from
of fwfarmm employment. 12 50 80 42

@ receiving other Income, 62 75 40 59

Sample size orizinal &, but incomplete data from one
schedule greventaﬁ its inclusion for analysis,

%paratar and {or) wife working offefarm with earnings of
500 or more per year. ‘
Qther income Includes rental income, dryland income,
inaome from another farm, stocks, bonds, etec, in excess
of $500 per year.

laikib“
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In no area were the 30,0 - 89.9-acre units able to return
$4,000 for family use. The income obtained was so low in
most cases that couslderable dependency on income from
of f~farm employment and other sources was required.
Approximately fiftg persent of the operators Iin the project
having farms in the 80,0 to 15%6.%-acre size group were
unable to achlieve the $4,000 return te labor and management
and reoulred supplementsl income. Even some of the farms
in the large size group obtained low returns, Of the three
lend type areas Agency Plains appeared to have the best
income performance. The Mud Springs area showed the low~
eat return. COver one~hall of thﬁ.lsrga farms in that
area did not earn %é,ﬂﬁ%nr@ﬁurﬁ. Some of the farms in
Agency Flaina’anﬂ HMetollius-Culver areas earned fronm
$20,000 - 50,000 return to labor and management while no
farma in the Mud Springs area earned over $15,000.
Extremely large units were not prevelant in the Mud Springs
area and this fsct may have attributed te some of the

differsnce in income,
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CHAPIER 4
IEPUT-OUTPUT DATA

In order to determine input~oubtput ageffiaienta it
was necessary to determine the cropping petterns followed
on this projeet, After concluding this, input-outpub
requirements were determined for each ol the selscted
rotations. To prevent budgeting analysis from becoming
unmanageable & typleal or average size farm was used for
sach of the three slze groups. A 60-acre lrrigated farm
was used fo typify the 30.0 to 8%.9-acre size group, 140
irrigated acres for the 90.0 to 159,9-acre group, and

240 irrizated ascres for the 160-acre and over size group.

The Basle Crop Rotation

Cropping history data from each of the sample farms
were placed on & spread gheet, This cropping history |
showed crops grown for 19565, 1956, and 1957 crop years,
Upon subjective analysis of the varicus rotations 1t was
declded that the most probable basie rotatlion would be
elther 3 years alfalfa or clover for seed, 1 year potatoes,
and 2 years grain or a rotatlon of 3 years alfalfa, 2 years
potatoes, and 1 year grain. If the rotation with one year
of potatoes were used, fifty percent of the cropland would

be In alfalfa, sevenbeen percent in potatoes, and



thirty-three percent in grain. 7Thls land use was then
compared with the total acreage of crop production for
1957 (15, sh.l=5), Total area production for 1957 is
shown sa follows:

Crop &araﬁ
Legumes & pasture for hay + « « 16,

&@ umes for seed (except peas) 3,36@
Total 19,741 - 4?%

Pﬂtataea e T 7 vi el 13%
Grain s U ST Y AT I TR O I 14,@39 - 55%
Hisc,. fleld crops & silage +« o « o » 1,348
Seed crops (grass & peas) + « s o & ﬁ,ﬁ@@
Grehards & frult * 8 % & € & B ¥ 3 @ 55
Total 46,566
Less multipl& eropped s e ¢ s a2 s w4 e ﬁ,‘;iﬁﬁﬁ
Total harvested creopland & pasture 45,020
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It is obvious that c¢rops other than those used in a basic

rotation are grown. However, in order to determine if the

basic rotation selected appesrs consistent with actual

erop production & comparison of the proportlionate amount

devoted to legumes and pasture for hay, potatoes, and

grain was made. The comparison is shown below.

Project erop production Bagle robation
Legumes & pasture fop DAY é7£ AITaITa. « » 50%
Potbato®8. « o o « o« &« « « 1B%  Potatoss . . 17%
Graln « « s ¥ 5 s ¢ » Q:@&ﬁ Grain. s 5 35%

The correlatlion between the baslc rotation and sctual crop

production was very ¢lose. Upon this basis the baale

rotatlon or rotation which was most generally followed was

belleved to be I years allalfa, 1 year potatoes, and 2
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years grain. %Whenever reference ig made in this writing
to the basic rotation it refers to the aforementioned
cropping program.

Other cropping rotations determlined from the schedules

ineclude?

3 years alfelfa 3 years alfalfa

2 years potatoes & years graln

1 year grain

1, 2, or 3 years legume 4 years merion blue
for seed - for seed

1 year potatoss 1 year potatoes

1 year grain 1l year grain

Real Zatake Invgstm@nt &_R@pairs

Real estate a&s used in this study wlll be deflined as
ownership of property in the form of 1and, bulldings, and
land improvements such a&s fences, ditches, and ponds.

Average investment per acre of irrigated land as
reported by farmers was found to be unrealistically low
bazsd on current land values, This wss csaused by the
high percentage of land purchases that took place under
the 1nsrﬁmaﬁtal values and excess land restrictions that
imposed & $23 per scre sale value on class I land. Class
II and III lands were proportionately lower (16, p.62«863).
For purposes of this study improved irrigated land was
valued at £280 per acre based on farmer estimates of sale

price. ¥Non-irrigated land was not involved in the study.
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The reader must not assume that this is the falr market
value of 81l land in the project, It is not. It is mersely
an approximation of market value that will be used for
this study. These fizures can be adjusted to sult indl~
vidual fasrm situations 1if so desired., In aamputiﬁg
input-cutput data shown in this chapter, both wodal and
mean figures were used., The one selected was determined
on the basls of the data and 1ts distribution.

With a given cropping program certaln bulldings are
necessary. The average number of bulldings, their type,
value, and year constructed are recorded in Table 4. The
value and costs of the famlly home were not 1lncluded in
this study. The home 13 classifled as & p@raanél 6Xpense
and cannot be used ag a legltimate cost lnocurred by the
farming operation. A land leveling charge was not included
for the 140~ and 240-sore farms since thelr machinery
inventory includes land leveling equipment. ZLand leveling
is considered an Improvemont on capital investment, there-~
fore a value of 25 per acre was includsd under capital
investment in the Agency Plains area.

Land leveling is not feasible In either the Mud Spring

n

or parts of the HMetolius-Culver aress, so nelther a level-
ing charge nor leveling equipment was included. The useful
‘1ife of bulldings was set at 40 years. Yearly depreclstion
was caloulated by the straight line method allowing 107 of



Estimated Capital Investment by Parm Size on North Unlt Project, 1957.

Table 4.
Year built | Averaze Yearlﬁ"
or {useful | depre~ Annual | Current
Ibem purchased Cost 1ife clation | repair value
60 Acre irrigated farm ¢ 15,000
Machine shed or shop 1951 1,900 40 ¢ 48 ¢ 38 $ 1,612
Steel grain bin - 1,500
bushel 1951 __420 40 1o 8 360
Total $ 17,320 $ 58 $ 46§ 1,972
140 Acre irrizated farm & 35,000
Machine shed or shop 1951 1,900 40 & 48 & 38  § 1,612
Steel grain bin = 3,000 :
buah&l or 2«1,500 ‘
bins 1963 0 40 i8 14 592
| _$ 37,600 § 66 ¢ 52 % 2,204
240 Acre irrigsted farm $ 60,000 '
Tenant house 1954 3,200 40 $ 8o & 64 $ 2,960
Kachine shed or shop 1951 1,800 40 48 38 1,612

8teel grain bin « 5,000
bushﬁl or “uﬁ SQG

lote:s

&&ﬁitianal ehar&a cf @25;8@ per acre or @l,aaﬁ tatal far levwliw& eaats on
60 acre farm In Agency Plalns.

et
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the original cost for smlvage value (38, p.l1l8). Annual
repairs were computed at 2% of the original investment.
The last column in Table 4 was included for computation of
personal property taxes based on current value ol the

bulldings and interest on investment.

Hachinery and Equipment Inventory

A separate machinery lnventory was developed for each
of the three larm sizes, Ths inventories were rnot desig-
nated on the basgis of actusl amount of machinery found in
keaeh size group gince overinvestment Iin machinery might
well be & lactor causing some difficulty to many farmers.
The Inventories were subjectively determined by the need
for certain plecss of farm machinery to effectlively perform
the necessary fleld operatlons., To insure realistic
iﬁventariaa the type of machinery used, year yurahaasé, age
gt time of purchase, and puréhaaa price were calculated
using area averages, The inventories are shown in Tables 1,
2, and 3 In the Appendix.

it was orizinally bellieved that the small farmers
zenerally buy machinery thet has been used for a few years
rathier than buy new machlnery which 1s often the case with
the larger operators. This assumption dees not hold true
in the Worth Unit project. A signiflcance test was con-
ducted whieh showed no real difference at the 90% confidence

level in age of farm machinery wlthin each of the size
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groups (11, p.21). For this resson machines of the same
type and size used on more than one sige farm show identlcal
costs, The slze of tractor used determined the size of
pulletype machinery (12, p.d33-137). Depreciation was
caleulabed on the same basls as that used for real estate.
The years of average useful life of machinery were obtained
from a‘maehinary study conducted in Idaho in 1887
{17, pJs79-83). The useful 1life was based on extent of
machine use, cbsolescence, desire for new machinery,
Innovations, desire for avoidance of breakdowns, and desire
for use of machinery depreciated out, Maschines with few
moving parts were usually kept throughout the total 1ife of
the machine since innovatlon had little effect on the purw
c¢hase deslires according to the study. PFor machinery having
many moving parts the upper 1limlt for useful life was set
at 10 years. Life estimstes from the Idaho study were not
used in this case, Total annual machinery repalrs were
calculated at 4% of the original investment (5, p. 5).
Current value was compubted for obtaining personal property
taxes and Iinterest on Investment. Full ownership of
machinery was not assumed in all casss. Partial ownershilp
appeared justiflied with respect to cost, use, and timeliness
on certaln pleces of machirery. This type of jolnt owner-

ship is fairly common within the project.
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Labor and Machine Operations - Basglc Rotation

& listing of the fleld operations performed on differ-
ent crops was needed to provide a basis for determining the
labor and machine requirements and costs used ln the budget.
- It was assumed that each of the three slze groups performed
the same fi@lﬁ‘eperatiams and in the seme sequenge as any
other sige group locatsd within one ares. Thls assumption
was necessary since there were not enough observations
from each size group to test for real differences between
glze groups. In additlion, modal charscteristics were used
slnce they wsre belleved to be the most reallstle. S8ignif-
icance tests could not be made for modal data since
variability could not be caleulated.

The fleld operabtlons performed were listed in sequence
for each of the three crops grown in the basic rotation
within each of the three aress. Tsable 4 in the Appendix

shows these opersatlons,

Machinery Operating ﬁats

Rates of opsration were debermined in terme of acres
per hour or hours per acre Tor various types and sizes of
farm machinery. Table 5 in the Appendix shows the combined
mean averaze rates for the project in hours per acre and
acres per hour. Combined rates for the project were used

sinece Indlvidusl area data did not differ significantly,
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Custom Operation snd Mechine Rental Charges

In many instances where it does not pay t@ owWn 8Spec-
ialized machinery, where timeliness of operabion is a
necessliy, or where a labor bottleneck 1s alleviated, a
fleld operation is accomplished by custom hiring or machine
rental, Table € in the Appendix presents the modal charge

for various custom operations and machine rentals.

Supplies -- Their Amounts and Costs

Supplies are an lmportant varisble cost item in
farming and Inelude such entries as seed, fertilizer, spray,
baling wire, etc. Table 7 in the Appendix shows the sup-
plies used for esch crop in the basic rotation by area,
their amount, and costs per acre. Modal cost data were
used. A statlstical analysis showed no real differences
at the 90% level of confidence between Agency Plains and
Hetolius-Culver in supplles used or their rates. For this
reason the two sreas were combined on Table 7, A real
difference at the 90% confidence level was noted in ferti
lizer application rates on alfelfa and potatoes for the
HMud Springs area when compared with the other two areas.

A spray charge on potatoes was excluded for the Hud Springs
area since the schedules did not show spraying to be a

common practice.
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Irrigation Rates, Costs, and Labor Requirements

Irrigation costs and lebor requirements for irrigating
can be & large expense ltem on irrigated farms, Modal
- rates were used for determining the acre-fest requiremsnts
for each crop grown. Acre costs were computed on the basis
of charges provided by the North Unit irrigation office for
19867, The charges ars shown bolow.
§I§;§§ﬁ SEEB%E ——————-%2¢§6 per acre fcy‘ﬁlagre‘faeﬁ
EXCESS CHARGE ———— £1.50 per 1 acre foot for the
first excess foot. $1.75 for
each additlional aere foot,
CONSTRUCTION CHARGE — $1.20 per acre for all
irrizeble scres.
?abl%}@ in the Appendix summsrizes the application ratbes,
cogts, and labor requirements for irrization on & per acre
basis for various orops grown on the project. The data
taken from the farm schedules did not show any mesasurable
difference in Irrigation costs between areas. For this
reoason total water costs per acre shown in Table & apply
to all three areas. This does not hold true for labor
requirements, however. Agency Plains and Keﬁalina«@ulvar
areas had no slgnificant difference but the Hud Springs
area required nearly twlce the amount of labor per farm
as dld elther of the other two areas., This difference was
significant past the 997 confidence level. This discovery

was not startling since levelinz is impossible and the
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flelds are small,‘irrggular in shape, and steep. This
requires extra vigllance on the part of the irrizabor to
perform a satisfactory Jjob in the Mud 8prings area. The
labor requlrements were eam?atad in terms of hours per

acre and geparated by months as shown in Table 8,

Yield and Price Data

Yleld daba were taken from the schedules for each crop
and averaged by areas, The information 18 sghown in the
Appendix, Table ©. Slgnificance tests were run to deter-
mine Lf area yleld differsnces existed for alfalfa,
potatoes, wheat, and barley, There were no rsal differ-
ences in yleld on wheat betwsen the areas asz noted by
visual observation. The caleulated project average of 56
bushels per acre was then used. Wo real difference at the
90% confidence leovel was noted on potatoes and barley be-
tween Agency Plains and ﬁetalins«ﬁulve#., There was, hmwavsn
a real difference between the combined yieiés of area 1 and
2 when compared with the Mud Springs area on potatoes and
barley. The yleld difference in barley was significant to
the 895% level, It was interesting tﬁ‘nata that a real dif-
ference ocoured in alfalfa vields betweon area 1 and £ and
no difference in area 3 ylelds when compared with elther of
the other 2. Thls yield difference does not appear to be
explainable except in terms of management. The Inputs used

for area 1 and 2 were nearly identical, PFPhyslecal
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characteristics were slightly more favorable in arsa 2,
Therefore the project average of 4.2 tons per acre was
used for all 3 areas., Inadequats yield data on crops
srown for seed prevented a yield comparison bebtween areas,
Average ylelds and prices for the project were then teken
Irom the water users reporis,

The average prlce received for alfalfa, wheat, and
barley was determined from the schedules. The price listed
for potatoes was the average price recelved by the grower
during the harvest perlod., If the potatoss are stered in
antlicipation of & better price later on a atcr&gé charge
must be made. For purposes of thls study it was assumed
that potatces are sold on a grade~out basls soon after
harvest so that storsgs 1s not required, The storing of
potatozg 1z & separate declslon which can be considered a
separate enterprise, Tor this reason storage was not in-
cluded in the analysis, The decision of an operator to
store his potatoes 1s one that creates many sdditional
problems that are deserving of a separate study. Some of
these inelude shrinkage loss, heat deterioration, price

Tluctuations, and windfall gains.

Labor and Machine Requirements and Cost

A Cleld operation budget was prepared from the infore
mation deseribed above, This was done for each of the

three size farms within each areas. The budgets show the
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total man hour labor and total machine hours required by
months,. A budget of thls sort is necessary to isolate
labor bobttlenecks during periods of heavy labor use, It
also shows when labor should be hired and how much,

Table 5 presents the fleld operstions budget usingzg the
basle rotation for the Agency Plains, MetoliuseCulver, and
Mud Springs arcas, Areas 1 end 2 were combined for sim-
»licity sinees thelr budzets wers nearly identleal., There
are slight dlfferences in fleld operations between areas
1 and 2 but they have 1ittle or no effect on monthly labor
reoqulrements, or labor and machine costs., The only major
difference 1s in land leveling and in & large portion of
the Metollus~Culver area thls cen be accomplished.

Tetal labor, custom operations, and machine rental
costs are ghown on Tables 6 and 7, The farm operator is
assuned to be capable of wmrking 250 hours per month
{25 ten~hour days). Labor requirements per month in
excess of thls amount, where an operation requires more
than one person, or where seversl operations cccur simulta-
neously mean that hired lsber is required. The average
golng rate for nired monthly labor was $250 per month plus
pergulsites which include & house. Whers a house was not
provided the rabts was {300 per month. Hourly labor was
valued at §1.25 per hour for field work and $1.50 per hour
for harvestlng. Harvesting labor which involved women or

boys was charged at $1.25 per hour.
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Table 5. Fileld Operation Budget for the Basle
Rotation by lLand-Type Areas,

60 iyrig&t@é 140 irrigataﬁ 240 irrigata&
gores acres e BoTEs
30 alfalfa 70 alfalfa 120 alfalfa
10 potatoss | 23 potatoes 40 potatoes
20 gralin - 47 grain - 80 graln
‘ Men |Mechine | Man |Machine | Man |Machine
Months hours| hours | hours| hours | hours{ hours
Agency Plailns &
Hetolius~Culver
AreasJé&
January w—— g e i -
Pebruary 5 5 i1 11 19 19
March 83 80 128 123 217 207
April 30 30 &2 62 100 100
May 5% 9 133 21 228 36
June 67 26 156 61 269 108
July 101 30 278 111 477 190
August 101 58 365 215 871 31@
September 2 - 5 - 9
October 20 20 47 47 B8B83 325
November 41 41 &84 64 111 111
Tec &mbéx’ - L - - - -
Tobtal - Bov 279 1249 713 2885 }1431,
Mud Springs
Area ﬁ
o &nuary FE Pror. ) -~ . - —-——
‘Pebruary 5 5 i1 11 19 19
March 73 70 128 122 216 206
April 31 31 61 8l 98 98
May 89 g 207 21 388 36
June 21 26 211 81 363 105
July 133 27 351 104 803 179
Auzust 128 38 429 213 680 310
September 5 - 11 - 18 -
Qctober 20 20 47 47 883 323
November 34 34 47 47 B2 82
maamar - i - W - u‘g&
Total , ; 609 '360 1503 687 331? - 1358

/% Assume hay yield of 4.2 tons per acre,
Z§ Assume hay yialﬁ of 3.7 tons per smore.



Table 6, ILabor, Custom Operatlion and Machlne
Rental Costs Using the Bssle Rotation
Agency Plalns and Metolius Culver Areas,

m"Explanatian““

60 IRRIGATED &GWE&

Labor - Monthly (none hired) & -
Hourly 1086
Custom Operations
Combine and haul potatoes 900
Combine and haul grain ; 160
Bale hay 567
Hachine Rentsls
Liquid fertilizer rig &
Spray rig 12
Vine besater : 20
Potate digger : 60
Potato planter 25

Total % 1, 854

140 IRRICATED ACRES

Labor - Monthly (none hired) 6 -
Hourly 132
Custom Operatlons
Combine and haul potatoes 2,070
Haulling and stacking hay 588
-Machine Hentals
Liguld fertilizer rig 12
Spray rig 28
Vine beater 46
Potato dlgger 138
Potato planter _ ‘ S8
Total $ 3,073

240 IRRIGATED ACRES

Labor - Monthly : $ 1,500
Hourly 442
Potato harvest 1,082

Custom Operations (none)
Machine Rentals

L2

Liquid fertlilizer rig 20
Spray rig 50
Total $ 3,074

/1 Cost figures rounded to nearest dollar.



Table 7 .

Labor, Custom Operations, and Hachine
Rental Costs Using the Basic Rotation,
Mud 3grin%s &rea.
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Itaﬂ

Explan&tiam

~Gost /1

50 I?ﬁlwé@ﬁﬂ ﬁﬂ?ﬁﬂ

Lebor « ¥onthly (none hired)

Hourly

Custonm Gpsra*iﬁﬁs '
Combine and haul potatoes
Combine and haul grain
Pale hay

Machine Rentals

Vine beater
Potateo dlgger

Potato planter

Total
1&6 IRRIGATED ACRES

Labor - Monthly (none hired)

Hourly

Custom Cperations
Combine and haul getataes
Hauling and stacking hey

¥achine Rentals

Vine beater
Potato digger
Potato plenter

Total

240 IRRICATED ACRES

Labor ~ Honthly

Hourly

Potato harvest

Custom Operations

Hauling and stacking 2nd cutting hay
Machine Rentals {(none)

/1l Cost figures rounded

Total

to nearest ﬁ@ll&?«

105
800

160
567
20
60
25
& 1,737

132
1,840
588

46
138
58
& 2,802

$1, 500
*294
1,062

378

T

$ 5,234
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chﬁr Expense Items

When potatoes are sold cther than on & field run

vasis, sortlag, inspectlon, and weighlng fees are

2

incurred. The average coubined charge was 30¢ per hundreds

(44

" - k)
o
WaE L

S
B

e

o & welszheln basis.

arge varisble cost

et

Gas, oll, and greass costs ars

ivems, The average gasoline chargs was 29.2¢ psr gallon.
‘ LG ‘ g

2

There leg, howevsr, a 4¢ per gallon stete tax refund and a
2¢ per gallon fedoral tax refuand on gay used. The astual
cost was then 23.2¢ per galion for brastors., Cascline cost
of 20.2¢ per gallon was used on plckups and trucks. Tael
consumptlon of tractors was based on daba from the Nebraska

fleld tests (12, p.133-137). The fuel consumption of a

1o

5 HeP, tractor was 2.2 gallons per hour and that of &

S5 HePe tractor 2.8 gallons per hour., The average was based
on varying load conditlons. It was estimated that pickups
obtalned 15 miles per gallon of gasoline and trucks 10 miles
per gallons The estimabted cost for oll, groase, and serve
leing of tractors was 16% of tue #aime ol yearly fuel
expensoes and 507 on ?i&k&ﬁ%hﬁnﬁ trucks. Average annual use
of plekups was estlmabted at 5,000 miles and 2,500 miles on
trucks . |

In many cases the capital required for daily opera-

tlonal expenses (working capital) is borrowed. The averaze
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m

cost for use of borrowed capital was imputed at 8% interest
per annum and charged at 1% intercst per month on the une-

s

balance. For purposszs ol this sbtudy 1t was assumed

£

pai

that cperating or working a&@ital was borrowed. A charge

2 2.25% of the snnual payroll was made for 3ocilal

sesurity purpeses.

Thers are geveral overbead or flxed expenses that must

Do congidered. These {ixed expenses, howevar, have no
direct bearing upon many productlion decislons since Lhey

acerue even 1f productlon drops to serc. They are lmpor-

tant cosbs of Tarming nonetheless. The maln fixed coste

are cepreclabtlon, Iinsurence, taxses, and repalrs. Depre-

ﬁﬁ
&
&

clation ! already been caloulated with the machinery

-

inventory., dachinery and bullding repairs were caloulatbed

at 45 and 2% of the ort iﬁ&l machinery and building invest-

2
tn]
e
&
]
f
0
fyf

ectively. The favm operator is generally concern-
6d with bhree Uypes ol lnsurance ~- vehlele, property, and
ilabllity. Vehilcle insurance for the family car is a
perscnal expense ltem and so was not consldered, Thse
yearly insurence and vehicle lic@naaﬁ for the pickup and

trucks listed In the inventory ars shown on the following

page. /1

/1 Vehicle license rates were obtained from the Gregon
State Department of Motor Vehicles.
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Vehicle Insurance License
1/2 ton pickup . . . $84 . o B14
3/4 ton plekup . 64 . 16

* & ¥ w»

- * B %

2 ton truck . . . : : 66
2 ton truck (old) . .

.. 32
. o 11 (1/4 year)
Property insurance was based on the depreciated value of
the buildings. For insurence purposes a depreclation rate
of 2% pér year was used after the first 5 years of 1life
had elapsed. The cost was $16.70 per $1,000 of depreclated
value, Prapér%y liability insurance was calculated by
farm slze. The annual rate was $11.00 for 0-80 acres,
$12,50 for 81-160 acres, and $14.50 for 161-320 acres. /1
Real estate and persaﬁal property taxes must 5& pald
if land and/or machlnery are owned. Using an average
assessed land value of {37.50 per acre and a millage rate
of 75 mills, the real estate taxes came to approximately
$2.80 per acre of irrligated Ja nd, Personal property taxes
on buildings (exeluding home) and machinery wéra somputed
at & ratio of 227 of the depreciated value to obtain the
agssessed value times an aﬁﬁrage rate of 75 mills to get

the tax. /2

/1 Vehicle, property, and lilability insurance rates were
cbtained through personal interview with a Corvallls,
Oregon lnsurance agency representative,

/2 Tax rates were provided by the Jefferson County
Assessor throuzh personal correspondence,
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There are & few small fixed items of expense that must
not be overlooked, electricity being one, The cost was
prorated at $50 for the 60-acre farm; $90 for the 140 acre
farm, and $120 for the 240-acre farm. Telephone and office
expense costs ran $£7.50 per month or $90 per year for all
three farm sizes, Msgazine subscriptions, market reports,
newapapers, and other liter&tur@‘that provide information
useful to the farming operation must be considered as a
cost. The énnual cost on all éiza farms for market

informatlion was estimated to be $20.
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CHAPTER 6

COMPARISON OF VARICUS SIZE FARMS
USING THE BASIC ROTATION

The input-~output date were summariged in the form of
a summary budget for each of the three size farms within
esch of the land-type areas. Since there were no real dif-
ferences in inpnt~0utpmt dats between Agency Plalns and
Metolius-Culver areass they were combined and considered as
one area. Table 8 summarlzes costs and income for each of
the six cells consldered and provides a comparison in the
form of a net farm income and returns to labor and mensge-
ment. Net larm income was obtalned by subtracting the
total expenses from gross farm income., Next & return of
6% to deprsciated capitel investment in machinery and 5% to
capital investment in lsnd, bulldings, and improvements was
allowed, After removing returns to investment the residual
was the payment te labor and/or management for the years
efforts, |

out of this residuasl must come the family's living
expensc, repairs on the house, the new stove, clothss for
the famlly, the car payment, and many other 1tems that cone
tribute to the well being of the family, If a farm mort-
gage 1s held, the prinecipal payments must come out of the

reslidual slso, 7This is not to say that the returna to



Table 8. DBudgets for Three Farm Sizes, North Unit Project, 1957.

Agency Plains and

N Hetolius - Culver Areas {7
Acres [ 240 acres | 60 acres | a | 240 acres
Alfalfa 30 70 120 30 70 120
Potatoes 10 23 40 10 23 40
Vheat 15 15 15 15 15 15
Barlsy 5 3 &5 S 32 _65
Capital Investment
Irrigated land $ 15,000 $ 35,000 $ 60,000 $ 15,000 & 35,000 4 60,000
Buildings 2,320 2,600 6,350 2,320 2,600 6,350
Improvements (leveling) 1,500 3,500 6,000 - -- -
Machinery & equipment 6,400 11,700 23,900 6,200 1&52510__5_2}..93?_
Total ] 35,520 3 52,800 5 96,280 % 25,520 $ 47,900 89,400
Production
Alfalfa 126 T 204 T 504 T 126 T 204 T 504 T
Potatoes 180 T 414 T 720 T 160 T 368 T 640 T
Wheat 840 bdu. 840 du. 840 du. 840 bu. 840 bu. 840 bu.
< 1Bax'ley 350 bu, | 2240 du, 4550 bu. 300 bu, 1920 bu. 3900 bu.
ales
Alfalfa & 1,953 $ 4,557 3 7,812 $ 1,953 3 4,557 $ 7,812
Potatoes 4,311 9,915 17,244 3,832 8,814 15,328
Wheat 1,747 1,747 1,747 1,747 1,747 1,747
Barley 344 2,204 4.477 295 1,089 3
Total ¥ 8,355 5 18,423 ¥ 31,280 | 5 7,827 § 17,007 ¢ 28,725
Expenses

Variasble Costs

Labor - monthly 8 - $ .- $ 1,500 8 .- $ - $ 1,500
hourly . 105 132 1,504 105 132 1,356
Custom work 1,627 2,658 - 1,527 2,428 378
liachine rentals 97 225 70 80 184 -
Fertilizer 627 1,457 2,508 496 1,152 1,984
Seed 460 1,016 1,732 460 1,016 1,732
Crop supplles 60 432 744 - 204 504
Irrigation water charge 334 779 1,336 334 779 1,336
Gas, oll & grease 310 610 1,035 300 570 1,005
Potato sorting, weighing, inspection 1,080 2,484 4,320 960 2,208 3,840
Interest on operating capital 60 130 265 60 130 265
Fixed Costs
Ovorhead /1 - 162 202 298 162 202 294
Vehicle licenses 186 32 52 16 32 - 52
Insurance - vehicle, property, llablility 112 120 262 112 120 262
Taxes - real estate & personal property 274 567 1,049 271 559 1,037
Repairs - bullding 46 52 127 46 52 127
machinery 256 468 956 248 412 T o922
Non=-cash Costs
Deprecliation - machinery 539 1,071 2,168 526 939 2,125
building 58 66 159 58 66 159
Total expense 4 6,223 $ 12,501 $ 20,085 $ 5,761 $ 11,295 $ 10,878
Net farm income {2,132 $ 5,922 511,195 5 2,066 3 5,72 $ 9,847
Less resturn for capital investment 4 1,203 :2 2,557 $ 4,844 § 1,118 i 2,354 4,300
Feturn to labor & management o] 929 5 3,365 $ 6,551 @ 948 ¢ 3,358 5,547

/1 Electricity, telephone, office expenses, market information, and Social Security.
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capitel cannot be used for family living., It must be
realized however, that if the caplital invested in farming
18 not realizin: a return equal to or exceeding what 1%
could earn in commercial investments it might well be
advantageous to shift capltal to a mors profitable venture
assunlng profit to be major motive for farming.

Table 8 points out that an 80-amcre farm using the
basic rotatlon will not provide a reamsconable reburn for use
by the family. 1If the desires of a famlily are low a
140-acre unit might suffice., Return for the 240-acre unit
would zenerally be adequate, Because of reduced ylelds in
the Mud Springa arsa the returns were somewhat lower than
from the other two areas,

The budgets do net show the complete pleture, however.
Does excess labor exlet which might well be devoted to
off~farm employment or utilized through additlon of comple~
mentary or supplementary anter@rises? Pigures 1 through €
show labor requirements and labor a?éilabiliﬁy by months,
Figure 1 shows that a full time aff~th@-farmlsoé requiring
a 40=hour weck can easily be fitted Into the farming program
of & 60~acre farm, TFlgure 2 shows much the same thing
except that incrcased labor requirements for irrigstion in
the Mud Springs érﬁa vrestrict off-farm employment slightly
or requirs longer working days. Plgures 3 and 4 show that

supplementary and/or complementary enterprises eould well
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Figure 1. Labor Requlrements and Availability for a 60-Acre Irrigated Farm

Using the Basic Rotation, Agency Plains and Metolius~Culver Areas.
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Figure 3. Labor Requirements and Avallability for a 140-Acre Irrigated Farm
Using the Baslc Rotation, Agency Plains and Metolius-Culver Areasas.
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Figure 4. Labor Requirements and Avallablility for a 140-Acre Irrigated Farm

Using the Basic Rotation, Mud Springs Area.
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Flgure 5. Labor Requirements and Availability for a 240-Acre Irrigated Farm
Using the Basic Rotation, Agency Plains and Metolius-Culver Areas.
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Using the Basic Rotation, Mud Springs Area
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fit in the present prograem thus utlilizing unused labor.
Pigure 4 shows the Mud Springs area to be somewhat re-
stricted in adjustment possibilitles becauss of the high
irrication labor requirements for the baslc rotation.
Tigures 5 and € 1llustrate adjusbment posalbilities also,
The & months of hired labor required In FPigure § may well
be eliminated or more fully utilized through cropping pro=-
gram change., Some farmers felt that in order to keep a
good hired man he must be employed year around. If this
is the case, an adjustment ls necessary on the large farms
to fully utilize a vear-around hired man, or depend upon
hourly labor during peak labor periocds, or arrange the
farming program so that labor hiring 1s kept at & minimum.
Plgure & shows that in order to fully utilize excess labor,
croppling adjustments wmay need to be made to reduce the
heavy labor requirements during the four swemer months., It
may be difflcult to find supplemental enterprises that
would not have labor requirements for that four-month

period,.
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CHAPTER 6

¥ EXAMINATION CF ALTERVATIVE
CROPPING PROGRANS

Probable net farm incomes using the basic rotation
were discussed in Chapter E. In this chapter other crop~
pinz programs being used on the project ars compared with
he basic rotation as to profitablility. The basle rotation
best represents what 1ls now belng done in the area and for
that reasen was used in the previous analysis. The purpose
of comparison with alternative programs was to see 1f other
rotations milght be more profitabls. lLegumes such as alsike,
ladine, and kenland red clover are grown for seed in comble
nation with a potato and grain rotation. Merion bluegrass
ig also grown for seed in the same manner, In some cazes
potatoes are grown two years in successlon within s
rotation.,

Peppermint production has shown some promise in recent
years, It was not considered as a cropping alternative in
thls study for the reasons given below. Peppermint grown
for oil i1s a profitable c¢rop under certain conditlons,., It
is & crop, however, that requlires & high capital Ilnvesiment
{approximately £150 per acre for stand establishment) and
purchase of speclalized machlnery. These requirements
would probably prevent many farmers from selecting peppér-

mint as & possible orop slternative unless they wers able
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to obtain some assurance ag to future price. This 1s not
the case at present. In 1857 only 2.5% of the land within
the project was devoted Lo peppermint production. This
allowed very few operators growinz mint to enter the
random sample.

The production of small zrass seeds other than merion
bluegrass was also not considersd because of thelr limited
volume == 1.5% of the land in the project. All other
erops previcusly mentloned were considersd as alternatives.
In making comparisons of various rotations the principsl
cash crop was selected such as legume or grass seed and
then other crops were added to develop & loglcal crop
sequence, To add realism to the comparison certain costs
were assummed to be fixed and wers not introduced into the
analysis. This assumption simplified comparison by
eliminating from the computations costs that did not vary
with a cropping change. Fixed costs would be an lmportant
factor only when a new set of machlnery was required for a
highly speclialized crop., Thls would probably be the case
with peppermint productlion since & blower and special bulk
trucks are required. It was also assumed that each farm
size required the same machinery inventories as those used
with the basic rotatlion and shown in Tables 1, 2, and 3 in

the Appendix.
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Pleld operaticn and cost budgets were prepared for
merion bluegrass and the legumes grown for seed. Kenland
red clover proved to be approximstely $20 per acre and §30
per acre respectively, more profitable than alsike and
ladinc grown for seed, It was nobt nscessary to Include
those two crops within a rotation slnge kenland would
always replace ladino and alsike assuming no price change.

Linear prograsmming, or aativity aralysis as it 1ls
sometimes called, was Lo have been the analytical method
employed for determining what rotatlon or combination of
rotations ;%av&ﬁaﬁ maximoen Income with varying sebts of
resources (4, p.1-52). When the preliminary data were
arranged to mest prog “amming requirements the answer became
evident by inepsectlen., Land, labor, and wheat allotmend

restrictions were introduced. The €0, 140, and 240 lrrie

fece
2
<t
43
£
o
(o]
4
o

unlts and the machinery and bullding investments
corresponding to them as shown in the Appendix, Tables 1,
2, and 3 designated the mcreage and invesitment resirictlons.
Investment restrictlions wers nacessary for obltaining
several variable costs such asgs custow hiring and machine
rental, Instltutional restrictions limlited wheal produce
tion. The governmsnt raquired that any wheat grown in
excess of 15 acres wmust be restricted to an allotment based
on prior wheat productlion. Becsuse of the btremendous

variatlion in allotwents, wheat was limlted to 15 acres in the
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study. Where graln was required for the rotation in excess
of thls amount barley was grown.

Labor was resiricted in terme of what one man was
physically capable of perflorming in a one-month period of
time, ILabor requirements were listed on a monthly basls
to find where labor bobttlenecks cccured and how much hired
labor was required to get the Job done. In the case of a
farmer that prefers Lo do all the farm work individually,
the labor restriction was designed Lo point out what type
of cropping operatlion he should have, how large 1t should
be, and how much Income was foregone, if any, by eliminai-
ing cropping rotations that required additional labor yet
mizht be more profitable. The labor restrictlion imposed
was set at 250 hours per month for one man. During the
long daylight hours of the sumner mounths an operator often
works 12 and 14 hours & day. For thls reason some adjust-
wents were nede in the interpretation of the data. In all
gases average managerial ablllty was assumed. This agsump=-
tlon was necessary since average cosbs and ylelds were
uaeé‘ With averags ability 1t 1s assumed that an operator
13 capable of handling alternative rotational programs 1f
deemed more profltable than cropping practlcescurrently
being conducted,

Pour rotation sysbems used within the project werse

compared with the baslc rotation as te labor requirements



Teble 9. A Comparison of Varisble Net Returns Per Aore with Alternetive Crop Rotations, lorth Unit Projeot, 1957.

Rotetiones 1 2 3 4 5
3 years elfelfe 3 yeers elfelfe 2 yesre kenland red 4 years merion blue
1 yesr potetoss 2 yeers potatoss 1 year potetoes 1 year potetoes 3 years alfelfa
T T 2 yeers grain /1 1 yeer grein 1 yeer grain 1 yeer grain — 3 years crain
S5ize of opera unlte 60 irrirated aore: 140 Irriceted acres TriZete
Hotatlont = T 7 nghec qeres 5 T ] 5 T E] 3 r 5
Agency Plaine & Metolius-Culver Arees
Varieble net returna/ecre /2 $63.10 | $76.30 | $82.90 | $64.70 | $46.00 | $62.20 | $78.00 | $063.00 | $61.80 | $46.40 | $ 72,50 | $100.00 | §97.00 | §76.30 | §45.60

Iabor requirements by month
in terme of hnursﬂcra

Jenuary - - - -~ - - - - -
February .08 - +08 .32 .08 .08 .08 -- .08
March 1,09 .02 1,55 .28 .96 .68 .68 .54 .96
April .51 .46 +60 .28 .52 .42 .35 .38 .48
Lay .80 .33 -5 77 .75 .80 .35 .83 .75
June 1.13 1.24 .88 .88 .85 1,08 1,24 .88
July 1.14 .82 .83 1.82 .75 .96 1.27 . 1.30
Auguet 1.13 .58 .90 .54 1.62 1.07 1.11 .79 1.96
September 04 «34 -- 27 -- 07 .68 -
October o34 «51 «87 - «66 «50
Kovember +68 1.02 46 - 46 «70
Deoember - -~ - - - - - -
¥aud Springs Aree
Verieble net returns/ecre $ 61.40 $ 73.00 $ 79.10 $ 62.10 $ 45.40 $ 73.40 $ 63.60 | § 44.20 $ 67.30 $ 91.9 $ 88.70 $ 70.50 $ 42,70

Lador requirements by month
in terme of houraﬂcra
January -

February +08 +08 «32
Karoh 1.09 «68 «28
April «51 42 «206
Yay 1.33 1.33 1.68
June 1.52 1.24 1.39
July 1.68 1.54 2.12
August 1.59 1.53 «66
September «08 .08 «29
October 34 «33 1.00
FNovember «57 «34 34 34
Dsosmber - - - - -
Point wheres monthly labor beocmes mldo 21,78 .ﬁo = 1.04

1miting in terms of hours/aore /3

Inoludes a combination of whest and berley based upon the proportion of eech orop grown. A 15 sore restriotion wes plaoced on whest beceuse of government allotments.
Determined by subtraoting variable expenses fiom gross reoeipts. Verisble expense items inoludes fertilizer, seed, orop supplies, irrigation water, gas, oil, grease, oustom work,
machine rental, potato inspection and greding, seed oleaning, and lebor. Hired labor 1s included when as operation requiree more than one person or when operations overlap
osusing simultaneous operetions to be performed.
Q This assumes one operator is available 250 hours per month. N

as
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and as to net returns above variable costs. The data were
listed by farm slze and ares as shown in Table 9. Rotations
2 and 3 proved to be the most profitable in all cases, esch
returning approximately $280 mors per acre than the baalc
rotatlon using the same rescurges. Although %15‘5@ per ton
was an unusually low price for alfalfs hay, an increase Lo
a nominal 25 per ton would still leave rotation 3 slighitly
more profiteble than rotabtion 1. Robatlon 2 would then bew
come the most profiteble.  Hotatlon 3 required the least
amount of labor per menth. In the case of the 240 irri-
gated acre farm in the Agency Plaines and Metolius~Culver
areas using rotation 3, no monthly or hourly labor was
required other than potato harvest labor. Pigure 7 shows
the labor requirements for retation 3. This rotation came
closer than any to fully utilizing the operators labor
without hiring additional help. The operator would be kept
busy 9 months out of the year. Initial irrigation setbtings
on potatoes in June require careful attention and contrib-
ute heavily o the‘pe&k labvor load, Scme labor adjustments

could be made by planting potatoes slightly earlier or

Seme hired labor is required by the 240-acre rfarm in the
Hud 3prings area because of the additional labor require-
ment for irrigation. This was the case for all rotations

in the 240-acre Mud Springs unit., The labor requirements
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Figure 7. Iabor requirements and availability for a 240-acre irrigated farm
using rotation 3, Agency Plains apd Metolius-Culver areas, 1957.
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of the other three rotatlons can be graphically illustrated
in the same manner and compared with Flgure 7.

The baslc rotation (1) and rotation 4 were comparable
in terms of returns sbove variable costs, The labor
requlrements were somewhat more uniform throuzhout the
year for robatlon 4 and the tobal laber requiremsnt was
legs, The high laber resquirements in certain menths for
rotation 1 1s not apparent since much of the harvesting
labor was listed as a varlable cost. This was & necessity
in the case of the 140-and 240-acre unilts since mowing,
ra@ihg, balling, heuling and stacking requirements were
carrled on simultanepusly bto prevent excesslve bleaching

nd ghattering of the hay. For examplet the 240-acre unit
required 1 man operating the mower, another operating the
silde delivery rake, and another to operate the baler. A
borrowed or rented tractor was used to pull the slde
delivery rake,

Rotation 5 provided the lowest returns of all and
ghould not normally be considered unless a severe labor
problem exista.,

Since potatc production ylelds the highest potential
return per acre of any single orop, the proportionate share
of & rotatlion devoted to potatoes determines in & large
measure the profitabllity of a rotations In the case of
rotations 2 and &, which were the most profitable, potatoes

accounted for ons-third and one-~fourth of the total rotation
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acreage respectlvely, The question might be raised whether
these 2 rotatlions would deplete the soll more rapidly and
therelfore require additional fertiliser op expect reduced
vlelds. Data from the schedules does nobt bear this out,

however,
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CHAPTER 7

GUSTOM VERSUS OWNERSHIP OP
SPECIALIZED FARM MACHINERY

The questlion often srises smong farmers as to whether
it "pays" to own certsin farm machinery or hire a custom
operator to perform specialized field operations, This
question should be of utmost interest to farmers in the
North Unlt project who require the use of balsrs, combines,
and potato equlpment such as planters, vine beaters,
diggers, and potato combines., The initial cost of these
machines 1s generally quite high, This means that the per-
acre or per-hour cost of esch machine 1s also hizh unless
used conslderably, Cost of ownership declines with
increasing use. The decline 1s usually gquite rapid in the
besinning and then declines more slowly with additional use.

With cost data available 1t was possible to determine
the costs for machine operations with varying degrees of
use and eastablish a "break-sven point" where the costs of
ownership are equal to costs of custom hiring, Beyond this
point 1t would cost less to own the machinery, Short of
this point 1t would be cheaper to hirs a custom operator.
In addlitlon to costs there are several other factors that

may have a bearing on the decision of custom versus owner-

~ship. If capital is a limiting factor of production 1t
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may be more profitable to inveet $5,000 in fertilizers or
feeder livestock, for example, than in a £5,000 potato
comblne, Timeliness of operation is another factor, Here
the following question must be raeised. Is the incressed
cost of owning mechinery Justified by the decreased risk
brought about by timelliness through ownership? The answer
ls basec on frecuency of inclement weather anﬁ‘éritiaal
harvesgt perlods end avallanility of custom operators.
Elther custem cperations or cwnership of machines may save
labor, If this labor saved 1s not put to productive use,
net farm income may well be reduced. More lelsure time may
be some farmer's goal but it is well to know the cosh of
that lelsurae time,

In determining sosts of machinery ewn@rs&ip within the
Herth Unit project, seven gaahiﬂ@s were selected for which
a cuabom versus ownership ccomparison was made. The machines
selected were a hay baler, potabo planter, vine beater,
potate Jilgger, potatc combine, 6' pull-type graln combine,
and a 10' self-propslled grain combine, The results are
shown In Table 10. Cosis were divided into two categorles
-= filzed and variable, Filxzed costs included derraciation,
intersel on average investment, taxes, shelter, insurance,
and repairs. Varlable eosts were for fuel, lubrlecants,
suppliss, and labor, If a tractor was invelved in the

operation 1ts varlable costzs were included. The flxed



Table 10. Costs of Ownership in Specialized Farm Machinery Versus Custom Hiring,
North Unit Project, 1957.

- o - ' " Gsed
2 - TOW | 61 pull 10'S8.P. B pull
‘ Vine otato [Potato | grain | grain | grain
Baler (planter lbeater [digger fcombline jcombine jcombine combine
original cost (dollars) 5,400 1,000 - 800 1,000 5,000 3,200 6,200 1,250
Useful life (years) 10 18 13 16 10 16 12 13
operating rate (per hour) 3.0 T : 1
Tixed costs per year A & & & & & & &
Deprecistiont original - ‘
cost-salvage value {10%
# estimated vears of
life 306 50 62 56 450 . 180 465 a7
Interest:s 6% x_saverage
investment {& of 7 f
original investment) log 30 27 30 150 96 186 28
Taxest ariﬁinal cost x 75
mills on £2% of new ' ‘
cost 56 18 15 16 82 53 102 21
Shelter: estimated at »
<75% of original cost 26 g 7 38 24 45 9
Insurance: estimated at
28% of original cost 8 2 2 2 12 8 16 3
Repairs for year‘ egtl~
mated at 4% of
orizinal Iinvestment 138 40 36 40 200 128 248 50
Total fixed costs per year 634 146 149 is2 932 489 208

1,063

3¢



Table 10. {Continued)

‘ ’ Used
2 - row {6t pull j10' 3.5 16' pull
Vine {potato ?ctatm grain grain grain
beater |dlgger|combine jcombine jcombine combin e

Yoo A &@a Wa o AA 0 O/a

.487  ,833  ,487

Variable aasts"
Puels 23.2¢ per gallon
Lubricants: estimated at

2¢ per hour 006 .02 .02 .02 .04  .033 .02 .033
Supplies: ' 1. (wive) ' :
Labor: $1. 5G/haur for ' ’
hired labor : s , : ‘ 15,50 S
Variable tractor costsigas 187 <928 1.30 1.09 1.09
lubricants 29 143 w20 <167 «167
Operator's labor: valued ’ : o ‘ , ‘
- at $1.50 per hour 43 ‘ L 2.14 ’ 2.50 1;36 2.50
Total variable costs 1,74 .02 02 3.25 17.04  4.88 2.0l 4.28

m

cuaﬁcm Charge  4.50 2,501 2,004 10,00  3./T v,aa 7,00 7.00

: APPROXIMATE "BREA L-BEVEEY POIRTS
Baler = 230 Tons or 77 A at 3T/A - Potato eambima - 50 A &t yield of 12 T/acre

58 & at 47T/A 40 A gt vield of 14 T/acre
46 A at BT/A 30 & gt giglé gf 16 7/acre
35 & at €T/A 25 & at yleld of 18 T/acre
Potato ﬁl&nt&r - 60 acres o 22 A at yleld of <0 T/acre
Vine beater - 75 A or 60 A with & 20 A at yleld of 22 T/acre
. £2.50/A rental fee : Pull cowbine {new) - 180 acres
Potate digger - 22 acres ) Pull combine (used) -~ 75 acres 2

8. P. combine - 210 acres
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costs of a tractor were not listed since the operator would
have the tractor and its fixed costs whether he hired a
custom operator or nob.

A test was made bo determine the exliastence and extent
of overinvestment 1in specislized farm machines in the pro-
Ject, To det@rmiﬁa this o listing was made of farm opera-
tors owning the specialized equipment and the number of
acres on which it was used., Acres and/cr ylelds were com-
pared with the bresk-even acres and/or ylelds. The results
are shown in Table 1l.

In all cases there was some overinvestment. The
greatest amount of overinveatment a&emaﬁ $o be in vine
beaters and self-propelled comblnes. When comparing over-
investment by farm size 1t appeared to be greatest in the
30.0 - 89,9~acre size group and decreased somewhat as the
farms beocame larger., Although a significance test could
not bve made to determlus the reliability of the overinvest-
ment estimabes, Table 12 wag prepared to show how much morse
average use was faquireﬁ of each type of specilalized
machline to be on & break-seven basls with custom opsrations.
In every cell but one the machinery was being used at
approximately one-half capacity or less. This information
helps Lo lend significance to the percentage overinvestiment

data,



Table 11. ﬁet&rminatiﬁn of Overinvestment in Ferm Machinery on Sample Parms as
Shown by Hachine and Faerm Sige, North Unlt Project, 1957.

Gverix

‘Tavar'nvestaﬁ

~ No.] overinvested
T Qm"' 3&01' ﬂi}a f}%

Machine . {ing |
Hey Baler ' 27 10 37 <] 3 50 10 4 40 11 3 27
Potato Planter 18 6 33 3 2 67 T3 42 8 1 1z
Vine Begter 15 11 73 1 1l - 8 7 a8 6 3 50
Potateo Digger 20 3 15 2 i 50 10 2 20 8 o 0
Potato Combine 9 1 11 1 1 - 1 © — 7 0 0
Grain Combine 19 g 47 B 4 67 7 4 B 6 1 17

pull type ' ‘ G ,
Gralin Combine 19 13 68 3 5 100 7 4 57 g 7 8

‘self~propelled = ‘
Traeter‘zg 55 18 33 18 8 44 21 7 33 16 3 1o
Total fﬁaahiﬁargég s0 22 44 16 7 44 19 7 37 15 8 53

R Yo it i

oo —

é~ Tractors allewa%l& fer variaaa farm 313@&*39 0-89.,9 acres - 1 tractor
90.0-159.9 acres « 2 tractors
"180 acres & over - 3 tractors
/2 Total machinery investment allcwable for various size farms:
. 30.0-89.9 acres - @ 8,000
90,0«~159.9 aores ~ § 14;@6@
160 acres & over - & 28,000

29



Table 128, Additlonal Hachine Use Regulred to Bresk EZven with Custom Operations.

Percent of
Percent Use requirsd Average use pregsent use
, farmers for ‘ of those requlred to
Machine overinvested foresk-even® overinvested break even
Hay baler 37 230 Tons 133 Tons 173
Potato planter 33 60 Acres 20 Acres 300
Vine beater 73 60 Acres 24 Acres 250
Potato digger 15 28 Acres 17 Acres 129
Potato combine 11 — Zl, - ‘ -
Pull=-type graln combine 100 136 Acres 77 Acres - 254
{bought n@w} ' ‘
Pull-type grain combine 33 75 Acres 33 Acres 227
{(bought uﬁaﬁ) . o
Self-propelled grain 68 210 Acres 92 Acres 228
combine '

g;l In the single case of overinvestment the combine was not used at all.

e
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Based on the above information 1t is likely that
one~third of the operators have overinvested in machinery of
one type or snother, Some of this obviously occured early
In the 1950's when clover prices were high and convenience
of ownership at that time was less costly.

With the extent of overinvestment prevailing within
the projlect 1t appears that some chanses should be made,
Just what can be done in the way of adjustment? If a plece
ol specialized equipment is owned and being under-utilized
its sales price may be conslderably less than its purchase
price, and for old machines it is likely that only salvage
value can be obtained. Should the machine be sold at
salvage value and hire the work done? No clear-cut answer
can be gilven since sale price or salvage value is not
known, However, 1f the return from selllng the machine 18

g and operating for

greaber than the smount saved by ownl
the remaining useful life of the machine rather than custom
hiring 1t would pay to sell, assuming custom operabtors were
available, If the problem arises with regard to the fubure
purchagse of a plece of speclalized machinery it w@ulé‘b@
well worth determining all fixed and varlable costs associ-
ated with ownership plus the non~cost factors and welgh
them against the prices and services provided by custom
operators. Partnershlp arrangements might alsc be investle
gated as a way for small operators to Justify ownership of

speciallzed machines,
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CHAPTER 8

FACTORS AFFECTING INCOME VAEI&&KLITE
FROM SEIECTED CROPS

There are often many variables that determine how well
a farmer prosgpers from year to year. Some of these factors
are completely or partially under the farmers control.
There are others over which he has no influence. The most
importent varlebles are costs of production, yleld, product
quality, and prices recelived. PHach of these fachtors are
affected by the fsrmers decisions and actions which in turn
effects farm income, A decision to apply more fertilizer
may well change both costs of production and ylelds, A
declsion bto defer irrigation om.petatsea mey lower quallty
by inereasing the percentage of No. 2's dus to excesslve
numbersg of bottleneck potatoes, Current knowledge of mar-
ket forecastis and trends plus the abillty to adapt to spe~
ific farming situstlions will aid in adjustment to future
maricet conditions, Factors over which the farmer has no
control include weather phenomena, degree of natlonal
prosperity, changes in consumer tastes and preferences,
technological change, socliologlcal change, and in some cases
governmental or institutional changes (3, p.453-455).

Four major crops grown within the project were selected

for intenslve analysls as to the causes of [luctuating
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income., The crops selected were kenland red clover and
merion bluegrass grown for seed, slfalfa grown for hay, and
potatoes grown lor commerclal trade., These crops were
selected for analysis since they conatitubte the principal
cashi crops as pregsented in Chapter 6. lce, yield and
cost changes were shown individually for each of the four
cirops. Quality changes wers shown only on potatoes becsuse
of the more unliform quelity with the other crops. It ls
realized that a combination Qanll four factors operating
simultaneously affect farm income. However, they were
analyzed independently to 1llustrate the importance of each.

Cost of produchtlon was considered first, Variable
costs per unit produced were gulte constant throughout the
project. Some discounts were obtained by the larger
cperators through purchase of fertilizer, sprays, wire, and
other supplles on a volume basis, This difference was not
congllered In the study. PFixed costs were by far the most
important facter in cost of production on farms of all slze
groups, Some ol these costs are difficult to allocate bee
tween crops. Costs such as electricity, office expenses,
property texes, llability insurance, depreciation, and
repairs on farm machinery used on all crops fall in this
category,. Filxed expenses on highly speciallized machinery
used only on one crop are easy to allocate. Because of this
the example used bto 1llustrate fixed costs was on speciallzed

equipment,
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Table 10 in Chapter 7 showlng costs of ownershlp versus
custom hiring was &ﬁ&ﬁ* Hear the top of the p&gé the fizxed
costs per year for each plece of machinery 18 shown. Using
the baler as an example the [ixed cost per year for 50
acres of hay would be £498 ¢ 50 = $9.96 per acre. For 100
acres the cost would be $498 ¢ 100 = $4.93, This shows
that as acreage incresses the fixed costs are distributed
over & greater number of acres reducing the cosit for each
acre, This is an exauple of economies achlsved by
increasing size,

Prices received for the 4 crops selected and thelr
effect on net returns was consldered next, Table 13 pre-
gentz the results, Price was sllowed to vary and the other
factors held constant. Overhead, insurance, and ilnterest
on investment were alloted on a one-third of the total cost
basls for each orop. Since thres crops were requlred to

*

rovide & logleal eropping rotetlon, in each case, theso

3

Tfixed costa were proporiioned evenly Bo each crop. Taxes
were distributed on awp@r acre basis, Hepalrs asnd depree
siation were esbimated on the basis of percent use of ma-
chilnes and bulldlnss by the individual crop from a total
robatlion standpoinb., The reader must be caubloned that the
returns to labor and mansgement reflect the changes In price
which does not necessarily mesn that all farmers would

resalize the reburns shown dus to differences in costs of



Table 13. OChanges in Net Return Per Acre as Affected by Changes in Price Recelved

for 3elscted Crops.

24G sores 2@0 aores

34@ acras

Operating uﬁit 240 acres
alze ,
Crop Alfalfa Potatoes ﬁeriqn,bluagrasa Kenland red clover
Acres ‘ 120 80 160 120
Yield 4.2 T/A 18 T/A 150 1b./4 250 1b./A
Rotation in (1} {2) {4) (3)
which crop
is grown '
Variable cosbs & 34 $ 235 & e 4 23
per acre ' '
Flxed costs 29 , 45 18 25
per acre : : ‘
Total costs & 63 ¢ 280 $ 86 $ 48
per acre :
Return Return Return Return
Price to labor Price %o labor  Price to labor Price to labor
per & manage- psr & manage- ‘per & mansge- per & manages
ton ment/mcre ton/l ment/mcre pound ment/acre pound ment/scre
§ 14 $ -4.20 § 20 $ 80 $§ 50 § -11.00 $.20 & 2
18 12.60 25 170 T8 26.50 +«30 27
22 29.40 30 260 1.00 64,00 <40 82
26 46,20 35 350 1.25 101.50 «50 77
56 65;6& 40 4&@ 139*99‘ +80 102

~ 1.50

/1 &raae aut - 65§ 1*3, lﬁ% 2*5, Qﬁﬁ aalls.

89
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productions It should be noted that the largest varlsbll-
1ty in returns per acre as allecbed by price change was on
potatoes.

Table 14 shows the effect on returns to labor and
management when yleld is allowed to vary. The table points
out that if any rebturn is anticipated, ylelds must e near
averaze. An operator cannot bank on high prices To make up
for low ylelds. Changes in returns per acre dus to changes
in povato qualliy are shown on Table 15. A small change in
grade out affects iIncome signiflcantly 1f the change occurs
in the Ho. 1 grade. Sometimes a combination of low yileld,
prices, and qualiltby coupled with high costs of production
all cccur in one crop year., Lebt us use pobabe production
for an exsmple snd compare "average" condltions with ”pa@r'

vear" conditions on & per acre baais.

Averaze Poor Year
Gonditions Conditions
Yield 18 Tons 14 Tons
Grade out - No., 1l's 65% 50%
Culls 25% 30%
Price = Ho. 1lts $1.70/cwt. %lg%ﬁ/éwti
Ho. B's S «85/cwt, 8 .65/cwt.
Culls éfé;/‘l‘an $4/Ton
Gross receipts © 446 % 228
trogs expenses ¢ 280 ? 280
Labor & management return % 166 o =52

This comparison, which 1s not an extreme one, shows a dif

ference in reburn on the same acreage of nearly $220. The
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Table 14, Effect of Yield Changes on Reburn to Labor
and Menagement Psr Acre for Alfalfae,
Potatoes, Merlon Bluegrass, and Kenland
Red (lover,

Return te
Yield Cost | labor &
per { per management
Crop acre aagféé Price | per acre
& $

Alfalifa 2 T 61 15.50/T =30.00
37 62 , =15.50
4 7 63 = 1,00
5 7 64 13.50
& 7 65 £8.00
Potatoes 107 232 £23.95/T 7,50
g7 244 43,40
14 T 256 T9.30
16 T 268 115.20
87T 280 151,10
20 T 292 187.00
ga T 504 ' 222,30
Merion bluegrass 50 1bs. 66 +70/lv.  =31.00
100 lbs., 76 - 6.00
200 lbs. 986 44.00
300 1bs. 118 94,00
400 lbs. 1386 144.00
Fenland red¢ clover 100 lbs. 43,50 .30/1b.  «13.50
200 lbs. 486,50 13.50
300 1bs., 498.80 . 40,850
500 1lbs, 55.50 94.50

é* Taken from Table 15 and altered wherever yleld changes
affected costs per acre.



Table 15,
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Quality Chenges of Potatoes and Its Effect
on Returns Per Acre to Labor and Management.

Culls - %&/Tan

Het return
V to labor &
Groseg return management
Grade out per acre per acre
usz 1ltg $ 297.00
RGN 2ta 5040
0% culls 21,60
Total $ 369,00 $ 891
saf 1ts & 356,40
157% 2ts 37.80
25% culls 18.00
Total W &12;29 $ 132
70% 1's £ 415,90
10“ 2tg 25,20
PG» culls 14,40
Total ¢ 455.40 & 175
80% 1ts & 475,20
57 2tg 12,60
15% culls 10.80
Total & 498,60 $ 219
4_ Cost - EBQ/AQP&
Yield - 18 Taon/Acre
Price - YNo. 1l's = %1 Gﬁ/bwtg
Ho, 21s - & ,70/cwt,
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important thing to romember is that often what appears o
be a minor change aflecting income when comblned with
several other minor changes produces & very significant

difference in net rebturns to a farm operator,
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CHAPTER @

ANl ECONCMIC COMPARISON OF
SPECIALIZATION AND DIVERSIFICATICHN

The question often arises as to the economic merit of
diversification compared to gpecialigation, Diversification
1s often attractive to beginning farm operators as well as
those who way be in precarious financial conditlon. It may
ve ceonsldered as a means éf protectlon agalinst a possible
bad year which could be dlssstrous. TFarm leaders and lend-
ing agencles somellines advocate dlversiilcation. It is be=-
lieved that diversilication 1s generally practiced to
reduce income varlability brought on by the varlable fac-
tors listed in Chapter 8.

if diversilication is aaaampliaheé to provide greater
income by ths use of complementary and supplementary enter-
prises it is Jjustifiable. A number of crops in a rotaticn
may be necessary to malntaln lertility and effectlve wsod
control, If & farmer's socle purposs of diversiflicallon 1is
to reduce Ilncome variability he may seriocusly restrict net
farm lncome by overdiversification. As enterprilses are
added the point 1s often resched where the last enlterprlaes
are less adapted as far as ylelds are concernsed. Diversi-
fication also limlts ylelds in another way. Any lfarm

operator's managerial abllity ls limitsd, As enterprises
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are added, each with thelr own complex problems, an operator
has less time to devote to specific problems of each crop.
Crop ylelds eventually suffer,

The general price level of orops tends to fluctuste in
the same direction, Yields also tend to fluctuate iIn the
seme way although there are some exceptions such as frost
affecting potatoes more than alfslfa, After the first few
erops are added the marginal reduction of income variabil-
ity becomes very small. Therefors when an enterprise is
added to several others 1its minor effect on reduction of
variability may be more than offset by a depressing effect
on net farm income (7, p,.52~54). A larm operator who has
a8 limlted number of crops can become more of a apecialist
than can the farmer who is highly diversified. He is also
in a better position to take advaentage of economies of size,
This speclalist is often capable of making & proflt when
others are forced out of business because of a combination
of low prices and high costs.

An attempt was made to construct a farming system that
would combine some of the advanbtages of both diverasification
and speclalization. To provide a loglcal rotation for the
diversified operator, a basic rotatlion was taken and then
expanded over a three-year period to eight crops. To pro-

vide indlvidual operator specializaticn while mainbtaining
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80il fertillity and & minimum of weed and insect grahlemﬁ;
& cooperative rotation between 2 operators was devised.
Rotation 5 was used, involving btwo operators. One
operator ran the kenland red clover and grain phase and
one operator ran the potato phase. Each operator owned
120 ascres making a total of 240 acres for the rotation.
This provided enough acreage to justllfy ownership of spe-
cialized farm machinery. The operation of kenland red
clover and grain together was believed to be logilcal since
the same machinery was required for each crop plus the fact
that the clover is generally seeded with grain as & nurse
¢rop. Harvestlng wes no problem since the grain would be
comblned in August and the clover in September., This ar-
rangement was also designed to provide for comparable ine
comes to each of the operators. The results of comparison
are shown in Table 16, 1In each case, 1t was assumed that
all necessary farm machinsry was owned. The average net
return per acre under the specialized operation was 50%
grealter than the diversified operation. The principal
reasons for this wers economies in the use of speclalized
machlinery and use of high income crops. The normal reply bto
that statement would be that we do not know what the most
profitable crops will be. This is not entirely true, how-
aver. If some time were devoted to analysis of market

trends rather than the sddition of another somewhat



Table 16. Budget Comparison of Speoislization and Diversifiocation.

DIVERSIFIED __SPECIALIZED
1 Operator 1 Operator 1 Operator
wning - 240 ownlnr - 120 aores m@@fﬂu—
Produo~ Total Produo- Total Produo~ Total
_Acres| tion |  Price Value Acresa fion Price Yalue | Acres | tion Prioce
Gross reoeipts
Alfalfa 60 4.2 7 [$15.50/T $ 3,908 - - s - s - - - $ - --
Potatoes 40 8T 23.95/T 17,244 - - -- -- 80 18T 23.95/T 4 25,866
Wheat 15 56 dbu. 2.08/bu. 1,747 15 66 bu. |2.08/bu. 1,747 -- -- - -~
Barley 5 70 du. .984/bu. 344 45 70 dbu. | .984/bu. 3,100 - -- -- --
Merion bluegrass 50 150 1b. .70/1b. 5,250 - - - - - - - -
Penn lawn feaoue 10 365 1b. +39/1b. 1,424 - - -- -- -- -- -- --
Lenland red olover 40 250 1b. .30/1b. 3,000 120 250 1b. .30/1v. 9,000 - - - -
Ladino olover 20 150 1b. .30/1b. 900 - -- -- - - - -- --
Total 240 $ 33,815 180 4 13,847 60 4 25,866
Total Total Total
Fixed | Varisdle | Coat Pixed Varisble ] cost | =~ Fixed | Variable _Cost
Gross expenses & re
Labor - seasonal $ -- $1,75 [ $ 1,715 . ¢ - |4 -- $ - $ - $ 1,78 | § 1,778
Custom operations -- -- - -— - - - - -
Machine rentals - 70 70 - - - - 105 105
Pertilizer - 2,993 2,993 - 1 711 -- 1,536 1,536
Seed -- 1,629 1,629 -- 396 396 -- 1,872 1,872
Crop supplies -- 492 492 - - - - 360 360
Water -- 1,368 1,368 - 948 948 - 432 432
Gas, oil 2 grease - 721 721 - 312 312 -- 521 521
Potato sorting & grading - 4,320 4,320 - - - -- 6,480 6,480
Seed oleaning - 2,650 2,650 - 900 900 - -- -
Overhead 270 - 270 200 - 200 240 - 240
Vehicle licenses [:1:] - 1] 46 - 46 70 - 70
Insurance - vehicle, property
& liadbility 310 - 310 197 - 197 263 - 263
Taxes - real estate & personal
property : 1,133 -- 1,133 570 - 570 666 -- 666
Repairs - building 127 -- 127 66 - 66 38 - 38
machinery 1,282 -- 1,282 727 - 727 963 - 963
Depreciation - machinery 2,842 -- 2,842 1,702 - 1,702 2,250 -- 2,250
dbuilding 159 - 159 84 - 84 48 - 48
Interest on operating capital - 250 250 -- 90 90 -- 200 200
Total expenses § 22,459 $ 6,949 $ 17,822
Yet- farm income $ 11,356 $ 6,898 $ 8,044
* Less return for capital investment $ 5,025 2,496 $ 2,746
Return to labor & management 6,331 4 4,402 v 5,298
Investment Land - 240 aores $ 60,000 Land - 120 acres ¢ 30,000 Land - 120 aores $ 30,000
Leveling 6,000 Leveling 3,000 Leveling 3,000
Buildings 6,350 Buildings 3,300 Bulldings 1,900
Machinery 32,050 Machinery $ 18,000 Maochinery 24,080
Return per acre 3 26 Avorage return per aore on 240 aores § 40

94
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unfamlliar crop to the already overloaded program an
operator mizht keep abreast of the most profitable crops
and maintain an organigation of gufficient flexibilisy to
meet the changes.

There might be severasl ways in which e speclalized
plan between 2 or 3 operstors could be worked out satisfac~
torily. Rather than having each opsrator accepting the
vagaries of price for his own crop as shown in Table 16,
the total return to labor and management could be divided.
This would prevent operator antagonism if price of one crop
grewn stay&é‘lsw in relation to another for several seasons,
The abllity to adjust cropping programs wlith antlcipated
price changes {flaxibility} could alleviate this problen,
however, If cooperative land sharing is not desireble or
equitable, & rental program misht be practicel aa long as
the participants are willing to rent thelir land. If =&
large amount of land is owned by one man 1t might prove wise
to delegate authority to two men, each of whom is willing
and capable of handlling one specialized phase of the pro-
gZram. The owner can then devote & majmrity of his time to
management problems.

This analysis of possible cooperative arrangements was
inten@ea to be illustrative rather than exhaustive. Howsver,
it appears such arrangements would be economically feasible,

If the "cost-price squeeze" continues, which appears likely,
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cooperative specialization could be a desirable way to
inerease returns by lncressing size without meking costly
land purchases. A total of at least 240 scres should be

in the program to assure economles of slze,
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CHAPTER 10

A SUPPLEMENTARY LIVESTOCK
FEEDING PROGRANM

Some factors of productlon are often not fully
utilized with just a croepping program. Slack labor periods
exist where the operator or hired man is noib kapt’busy
throughout the year. Crop residues such as straw, cull
potatoes, bluegrass and clover aftermath wlth considerable
feed value are elther wasted or provide only a limited
return if sold. A livestock enterprise could utilize both
unused feed and labor. DBecause of the prevalence of white
mugcle disease in the project a cow-calf or a farm flock
sheep enterprise 1z not yet practical in most of the arca.
In addition, this typé of livestock program would necessi-
tate the taking of irrigated land ocut of production of high
Income crops for pasture that brings & very low return un-
less range land is easlly accesslible. For these reassons a
cattle feeding operation was selected as besat suited for
supplementary purposes. Approximately one-third of the 56
farmers from whlch schedules were collected had cattle feed-
ing operations., The size varied from 10 to 160 head on
feed at one time. |

A supplementary catile feeding operation was synthe~
gized to point ocut the possibllity o»f utilizing the excess
labor and feed which might be avallable on a 240-acre farm
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uging rotatlion 3. Flgure 7 showed that considerable labor
was available in the December - April period. Eiths£ 8 120
or 150-day feeding period would prove ideal, If pasturing
1s preferred the cattle could be purchased in the late
summer and pagtureavﬁn the kenland red clover and potato
ground after harvest, then placed in the feedlot in
December. Little labor would be required during the pase
ture perilcd. This would allow an &-month feeding perlod.
Assunming & yleld of 18 torsper acre on potatoes with a
grade out of 25% culls, 270 tons of potatoes would be
avallable for feed, If 50 pounds of potatoes were consumed
per day, encugh potatoes would be avallable to feed 70 head
of feeders. The graln straw and clover aftermath could be
baled, hauled in, and fed, free cholce or mixed with a
protein supplement. Information from the schedules show
that an average of 1,65 hours is spent per day for 50 head.
This means approximately 2.4 hours a day would be spent
with the feeders, PFeeding 30 days per month requires 75
hours of labor per month. Assuming the feedsrs were placed
in the lot on December 1 after fall pasturing on erop
residues, they would be fed until Hay l.

Labor requirements for the entire farm are shown in
Flgure 8. The effect of labor utilization by a supplemental
feeder operation 1s noted when the labor requirements are

compared with Figure 7.



Man hours

required
500 -
Note: UILabor requirements with custom Legend
operatlions not shown
Field operations, - - [::]
4 irrigation, & harvest
Q0 I . Feeding cattle - - - §§§§
v 298
300
Operator's Tabor Available
205 199 197
200 190 ,
166 183 168
120
100 ¢+ 5 7§ 75

Jan. Feb., Mar. Apr. May June  July Aug. Sept. Oct. Nov. Dec.

Figure 8. ZILabor requirements and availability for a 240-acre irrigated
farm using rotation 3 plus a 70-head feeder operation, North

Unit Project, 1957.

18
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Becauae of the diverse nature of feeding operations

within the project, a budgeting study for determination of
net income was not undertaken. This chapter was designed
to i1llustrate how a supplemental operation could be fitted
into the overall farm plan and how unused resources could
be utiliged effectively. A winter feeding operation of
this type would £it into any of the B rotations previously
discuseed. It would reduce the amount of lelsure time
avallable to the operstor, however, He would have no free
month in the event he wished to take a vacation, unless he
~could leave a hired man in charge. Of courase, such a
decision can only be made by one person -~ the farm

operator.
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CHAPTER 11
SUMMARY AND CCNCLUSICONS

Pronounced changes in technology during the past decade
have had far reaching effects on our soclety. There are no
inﬁieatiens that thils trend has run 1ts course, These inno~-
vatlons have been output stlmulating snd price reducling for
farm products, To malintein or improve the farmers'! Iincome
position, adjustments have become necessary, The oppaftuw
nltles for aﬁjustmant include changes in operating unit
size, cgmhin&?imn of enterprises, combination of factors
of productlon, off~farm employment, or some combination of
@ﬁass; Farmers in the North Unit Deschutes Irrigation
project are faced with thils seme problem and a choloe of
the same adjustment alternatives. These farmers, however,
are handicapped by certain physical and institublonal
limitabiona. The climabe confines production to fileld and
row crops that are adapted to warm days, cool nights, and
a short growing season of approximately 140 days. Sandy
solls, surface rocks, and undulant topography are further
physical restrictions on parts of the project. Acreage re-
strictions were 1lmposed when the project was establlshed.
Cwnership units and operating uniis were restricted to
160 irrigable acres or less. Divislon of prgjeat lands to
unlts of less than 160 acres was accomplished by 1949,
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Just how rizidly the acreage restrictions have been snforcsd
is not known. Wovement off-farms has been slowed by the
decided lack of Industry that could utilize a surplus farm
labor force /1.

“Adjustment alternatives open to the farm operator in
the project wers studled in light of physical, economic, &nd
institutional limitatlons imposed, Operating unit size was
allowed to vary and economic units determined. Various
enterprise combinations war@ compared for relative proflt-
ablility of rotations adapted to the area:. Combinationsof
enterprise were further exemined by comparing speclallization

nd diversifleation, A study of factor ccmbinatlon includ-

ol

¢d custom versus ownership compsriscn of farm machinery and
use of a supplemental livestock feeding program.

Mndings of this study indicate that nearly 50% of the
current farm operators do not have the capaciiy to earn
£4,000 per year return to labor and management, Some of
these operators are in a position to make sdjustments.
However, 1t is doubtful, even under optimum conditlons and
effective use of supplemental enterprises, that operating
units of less than 100 acres will be successful. A ghift
for the small operator to & more profitable rotation would

merely prolong hardship. The operators that need to increase

/1 Institutional and economic barriers restricting farm and
off-farm adjustmente will be covered in detall by Norman
Dell Kimball in his Doctor's dissertation, QOregon State
College.
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in sigze, and are capable of doing so, must be warned that
an increase in net farm income does not automatlcally
follow. Increased size does not make up for poor manage-
ment and indecision. Of course insufficient land exlsts
for all farmers %o incresse thelr acreage.

Changes in enterprise combinations are open to some
farmers, Hotatlons in which kenland red clover and potatoes
are the predominant crops currently have the grsatest earn-
ing capaclty. Although overdiversification is not a ﬁarigua
problem In the project, at the present time, care must be
exercised when contemplating a multicropping program with
limited managerial ability. For smaller farmers ba?ﬁaéing
the 100~acre minimum a cooperative rntati@n program with a
neighbor may be & solution to the adjustment problem.
Supplemental livestock feeding enterprises utilizging excess
labor and surplus feeds ars another method for improving
the operstors flnancial posltion. Hore relisnce on custonm
operators could be made, thus reducing high overhead expense
and freeing capltal for other uses that may provide greater
returns. Joint machinery ownership might also be & posgle
bllity. Some cperators will find part-time work to utilize
surplus laber and supplement farm Income.

Further adjustments within the project will undoubtedly
be made. Some will leave the farming profession. Others

who decide to stay will require & flexible operation Lo meet
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end adapt to ever changing conditions, The abllity to ad-
Just is paramount. Many farm opsrators are &t the cross-
roads and are faced with major declsions,

Some avenues of adjustment have been pointed out;
others may exlist that heve not been uncevered. In any case
the final solution will depend on individual decision
making, A study such as this, at best, can only lmprove
the framework of decision making and provide better infor-

mation on which the decisions are based,
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Tabvle 1, ﬁaahinery Invenbtory and Deprecliation 8chedule for 60-Acre Irrigated

Farm, North Unit Prozact 1957.

oo e virviens e

reiiope

Year Age at | Purchase |Useful Yearly|Current
descrliption purchasedjpurchase] price 1ife | Depr. value

: 20=30 H.P. 1952 2 & 1,850 10 $ 186 & 720
Plﬁw - 2 &e tom 14" 1953 5 200 14 16 136
Disc = 8Y Tanden 1983 E/1 350 12 z26 246
Spike harra% ~ 5 gectlon -~ 15 1953 B 100 19 & 20
Grahean Homo - 6°F 195686 1 350 17 20 310
Grain drill - 10 1983 1 500 20 24 404
Tool bar - w/corrugabor and cult - 8! 1952 1 300 17 17 215
Tractor mower - 6¢ 1951 1 300 18 i8 192
Rake « side delivery 1863 1 400 16 T 24 304
Wagon - 4-wheeled wlth bed 1951 ¥ 200 20 9 148
Fertilizer spreasder 1953 N 300 16 17 232
Plckup - 3/4 ton 1955 3 1,300 12 130 1,040
Ditcher « 1/3 interest 1952 ¥ B0 20 2 40
Small tools i -— - 400 40 10 300

Total ¢ 6,400 ¢ 539 $ 4,365
Hetollus-~Culver (same as above)
ﬁu@ Springs {same as above except:
Delete Graham Home ' «350 ¢ =20 -310
ﬁﬁﬁ ~ Springtooth - 3 section 9! 1956 N 150 19 &« 7 +143

Tobal $ 6,200 ¢ 526

$ 4,198

134 i éigaifies‘naw.‘
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Table 2. HMachinery Invenbtory and Depreciatlon Schedule for 140-Acre Irrigatsd
- Farm, Forth Unlt Project, 19567. :

, Year - Aze at {PurchaselUseful]Yearly [Current

Itenm - description purchased|purchase pri&& { 1ife }depr. value
Agency Plalns
Traotor =~  30-40 L.P. 1953 1 & z 5300 100 ¢ 230 & 1,380
Plow - 3 bottom 16" 19053 1 459 14 31 326
Disc =~ 12' Tandem - 1954 1 450 12 37 339
Splke harrow - 4 sectlion 201 1953 1 150 19 8 118
Graham Home - B8t ' 1965 1 400 17 22 358
Grain drill ~ 10t , 1953 1 500 20 24 404
Corrugator - 10! 1953 1 200 20 9 164
Tractor mower = 7t ' . 1952 1 300 10 30 150
3ide delivery rake - 1953 1 400 16 . 24 304
Grain combine « pull-type 6V 1954 3 1,280 16 a7 - 989
Coubination grain & hay elevator 1953 N/1 400 20 18 328
Pertilizer spreader -~ 107 1853 ] 300 16 17 R332
Truck « 2 ton with graln bed 1954 3 2,000 10 257 1,889
Ditcher = 1/2 intereat 1952 ) 100 20 4 80
Hay baler - 1/2 interest 1955 1 1,200 10 120 960
Land plane « 1/2 interest 1953 1 350 20 17 282
Cultivator 1953 1 250 17 14 194
8mall tools - - 56@ 40 1z 380
Irrigation dams - - - 70 -
Sipnon btubes - - @Qﬁ & - 40 160

Total . ¢ 11,700 $ 1,071 & 8,3?5

/1 N signifies new.
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Table 2. (Continued)

Year { Age at Purchaae‘ﬁaefu1,Yéar1y Current

Item -~ description , {purchased|purchase| price | 1ife |depr, | value

Hetolius~Culver same a& Agenoy Plains except:
Delete land plane ; ' $ -1,200 g -120 § -960

Total | $ 10,500 $- 951 4§ 7,415
Mud Springs same a8 Agency Plains excepb:
Delete land plane $ ~1,200 $ <120 § -282
Delete Graham Home > : - 400 ' - 22 =356
Add springtooth « 5 sectlon 151 1983 ; 1 4 290 19 + 10 +160

Total | $ 10,300 & 939 § 7,897

186



Table 3. Hachinery Inventory and Depreclatlon Schedule for 240-Acre Irrigated

Parm, Horth Unit Project, 1957.

Year Aze &L |Purchase|Useful|Yeariy|Current
~ ltem =~ descriptlion purchased|purchase} price | 1ife |depr. value
Agency Plalins
Tractor = 30«40 H.P. 1953 1 & 2,300 10 § 230 % 1,380
Tractor - 20-30 H.P, 1gs2 2 1,650 10 186 720
Plow =~ 3 bottom 16" 1953 1l 450 14 31 328
Dise « 12' Tandem 1854 1 450 12 37 359
Spike harrow - 4 section - 207 19563 1 150 19 g 118
Graham Home =~ 8t 1955 1 400 17 22 356
Graln drill - 10t 4 ‘ 1953 1l 500 20 24 404
Potato planter = 2-row 1/2 interest 1956 2 400 18 22 378
Cultivator 19563 1 250 17 14 194
Corrugator =~ 12¢ 1953 1 200 20 9 164
Tractor mower =~ 7t 1952 1 300 8 38 105
Sicde delivery rake 1863 1 400 12 33 268
Hay baler 19586 1 2,400 10 240 1,920
Hay loader 1983 §Zl 350 15 21 266
Grain combine ~ S.P. 10t 1/2 interest 1953 , 2,700 12 221 1,816
Potato digger - 2-row 1/2 interest 1954 1 CBOO 16 30 410
' Potato combine =~ 1/2 interest 1955 1 1,900 10 190 1,520
Vine beater - 1/2 interest 1958 N 400 15 28 344
Truck =~ 2 ton with grain bed 1954 3 2,000 10 257 1,229
Bulk bed 1955 H 500 20 22 456
Bulk bed =~ 1/2 interest 1955 N 250 20 11 228
Truck « 2 ton 1/2 interest 1955 ] 500 15 50 400
Combination grain and hay elevator 1983 N 400 20 18 328
Fertilizer spreader =« 10V 1965 ¥ 300 16 17 252
Ditcher 1952 " 200 20 g 185
Pickup - 1/2 ton 1954 N 2,000 10 180 1,460

=
0



Table 3. {(Continued)
1 Year Aze at {[Purchase [Useful |Yearly |Current

Item =~ description {purchased [purchase | price | 1life |depr. | value
Land plane - 1953 1 & 650 20 & 31 ¢ 5286
Small tools and shop equipment — - 1,100 40 28 820
Irrigation dams - - s _— 100 -
$iph&n tubes —— - 300 B 60 240

ssata:x. | ¢ 23,900 &2,168 17,102
gﬁtaliuswﬁulvér - Same ag above exceph:
Delste ~ land plane & - 850 $ - 31§ - 526

§2,157 § 16,576

Mud Sprinzs -

Same as Agency Plains except

$ - 81

Delete - land plane $ - 650 $ - 526
Delete -~ Graham Home : - 400 - 22 - 356
Add -~ 3pringtooth = 5 section 15t 1953 1 + 200 19 + 10  + 160

Total S | | $ 23,050 § 2,125 & 16,330

/1 ¥ signifies new.

26



Table 4.

94

Sequence of Fileld Operations Performed on
Alfelfa, Potatoss, and Gyain Withln Lend-

?im@nperioﬁ

Crop Operation
Alfalfa Fertillize 0ct. - Mar.
(0ld stand)  Mow Late June=-Aug.
: Rake " " W
Bale o " " *
Haul & stack " " #
Alfalfa /1 Corrugate March - April
{new seeding) How T&be JunewAug.
Rake * " "
Bale " “ "
" " u

Potatoes
(Following
sress,
legume, or
pasture)

Grain
(fellowing
potatoes)

Grain
(following
grain)

Haul & stack

Plow sod

Disc & harrow
Grahign Home
Harrow

Pertilize (liquid)
Plant

Cultivate

Spray

Beat vines

Dig, pick, & haul .

Plow

Disc & harrow
Pertilize
Harrow

Drill
Corrugate
Combine & haul

Plow

Disc & harrow
Pertilize
Drill
Corrugate
Combine & haul

PR IO G DM D00

B b 00 b el b e B B

# ?
o] "
11 - Ha;
&pﬁ 1 Msy

. May

Jgnﬁ - ngy

Ocetober
]

Qct. - March
Fove. = April
i "
"o n
" o
" "

August

get, = Harch
Harch

E:
March - April

April
August




~Table 4. (Continued)

95

METOLIUS~CULVER
Crop Cperation Tines Tine-period
, over range

Alfalfa Fertilize 1 Mar, -« April

(cld stand) Corrugate 1 " "
How a Late June~Aug.
Rake 2 " » "
Bale 2 " " "
Haul & stack 2 " " "

Alfalfs /1 Mow 2 Late June = Aug
{new seeding) Rake 2 " . "

Bale 2 " " "
Haul & stack 2 " i "

Pobatoes Plow sod 1 Uect, = April .
(following Disc & herrow 2 o o
grass, Fertilize 1 " "
legume, or Harrow 2 April -~ May
pasture) Plant 1 20 April - 30 May

Cultivate 4 20 May ~ July
Spray 1 June = July
Beat vines -1 oetober

Dig, pieck, & haul 1 #

Grain Sraham Home 1 cet, « March
(following Dise & harrow 2 Hove = April
potatoes) Pertilize 1 " "

Drill 1 " "
Corruzate 1 " "
Bpray 1 May -« June
Combine & haul 1 Auz. - Sept.
Grain '
(following
grain) Same a&e Agency FPlains




Table 4. {Continued)

96

MUD SPRINGS

Crop Cperation Pimes Timaspariad

| over range
Alfalfa Fertilize | " Feb. = April
{0ld stand} Springtooth March - April

Alfalfa /1
{new seeding)

Potatoers
{(following
ET888,
legumes, or
pasture,)

Grain
{(following
potatoas)

Grain
(following
graln)

{(third year only)
Yoy
Hake
Bale
Haul & stack

Fertilize
How

Rake

Bale

Haul & stack

Diac

Plow

ise
Harrow
Pertlilizer
Plant
Cultivate
Beat vines
2lg, plok, & haul

{1iquid)

Blsec

Harrow
Pertillize
Drill
Gorrugate
Combine & haul

Plow

Dise

Harrow
Pertilise
brill
Corrugate
Combine & haul

PR R R R DO b R I IO ) R G  R R G DN DRDN e

Late June = Aug.

# #® "

B u #

o " ki
Feb. - April
Late June = Aug,

" " n

7 L %

" #t "
Oct, = April

"o #

Her ch - April
# "

April

Hay

dune ~ July

%a%gbar

Octs = Harsh
S o

Hove = 4pril
i ] n

# "
Aug.~EBarly Sept.

Oet. ~ Harch

# o
] "
" "

Aug.~Larly Sept.

/1 Seeded with grain as a nurse crop - mo fleld work until
the following year.
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Average Machinery Operating Rates for Various
Types and 3Slzes of Farm Machinery Used in the

Table 5.
Horth Unit ?r93eet,
Operation - ﬁachinar- )
Plow-sod or 2 botbtom - 14°
pasture 3 bottom - 16"
stubble or 2 bottom ~ 14"
spuds 3 bottom ~ 16"
Disc Tandem
Tlse & harrow Tandem

Farrow

Ripping
Fertilize
Drill grain
Corrugate
Spray

Grain combine
Mow

Rake

Bale
Haul bales

Plant potatoes

Cultivate
Dig potstoes

Potato combine

Beat vines
Lang leveler

Haul rocks

Spike - 3 sections
4 gections
Springtooth

i}mham Home

Aque rig
Spreader
w/seeder attach,

Pull type
Self~propelled
tractor type

Side delivery
Automatic ‘
2 men & loader
2 men & boy
Lerow

Tool bar or cultivabor

Zerow

Roto type

1 man

161
10
10
10t
121
201

lﬁ*

BOF QA OTCA D0 bt bt G0 G DD 00 1O 4 s 2O 20

LI ST
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mmm@mm@mmwma&mw%w

w

Cﬁ

o

.4

1
2
3
1
Se
4
5
2
3

*

SRS I TR R I

L3

. » »
R
%
<H
t:.ﬂ
O

QHM&&EW@@%PGX

.40
5 Tonsg/Hour
Tons/Hour
. Tons/Hour
«91

+48
1443
2.00

.62

«50

e 53

1,50
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/1 Asterisk denotes adjusted average.
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Table 6. Charges for Custom Operations Performed
and ﬁa&bines Rented, North tnit Project,

1,‘3&}7‘
Operation {Raﬁa Unit Remarks
Baling 4,50 Ton
?auliﬁg % stackling 1.50 Ton  Operator furnished truck.
and loadsr ,
2.00 Ton Operator furnished truck
' only
2.25 Ton All hired
Combining 7«00 Acre Combining only
8,00 Aere Combining and haullng
Potato planting 250 Aure Planter only
Vine beating 2,00 Acre  Beater rental only ’
5,00 Acre  Bester, tractor, and labor
hired
Potato digging 6,00 Acre Digzzermntal wnly
10.00 Acre Digzer, tractor, end labor
‘ hired
Potato combining 5,00 Ton All hired including
“ hauling
Hauling petatoes 1.25 Ton  Gnly truck hired
2.00 Ton  Truck asnd labor hired
Liouid fertilizer «50 Acre Rig only
application ‘
3preying 1.825 Acre Rig only
6,00 Acre Rig and spray
Dusting 1.80 Aere  Alrplasne cnly

o o PR Ao B s S o




Table 7. BSupplies: Amounts Used and Cost Per Acre for ﬂlfalfa, Potatoes, and
urain, by Ar@as, 1937.

Azency riains &

Cost per  Metollius-Culver ¥ud Springs
Crop ] Item ; Unit Rate/A | ﬁest/& ; Rata/&i Cost/A
Alfalfa Beed /1 «40/1b. 10 1.33 10 1.33
Fertilizer Z% : : ‘ : '
Superphosphate 57.00/Ton 300 5.70 150 2.85
Lendplaster 19.00/Ton 200 1.30 100 «B85
Baling wire /3 1.00/Ton
Potatoes Seed - cut & treated 2480/ /cwt. 1200 31.20 1200 28.20
Fertiliger s ' ' ’
Actual N «13/1v. 120  15.60 100 13,00
Actual PgOg »10/1b. 70 7.00 70 7.00
Actual Kg0 05/1b, 60 3.00 60 5.00
Spray =~ Aldrin - 6,00/1b. 1 6.00 — -
Grain Seed -~ wheat 100.00/Ton 120 6.00 120 8,00
barley 60.00/Ton 120 3.80 120 3.60
Fertilizer '
(ﬁﬁé}gﬁ@@ | 7&.66/§3n 230 8.05 230 8.05

ooiae

e it e ——

1 any 1/3 of total acreag& is sesdsd each year*
5

2 Applied only to 2/3 of total acreage. ' '
Cost per scre determined by yileld; noi considered 1f operabtor uses custom baling,
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Table 8. Irrigation Application R&tas, Coats and
Labor Requirements Per Acre for Orops
Grown in the North Unit Project.

Tabor pequirements per &ore
by month (in hours)

| |Acre~feet [Total cost | Agency Plains &

Crop per acre | per acre/l| Metolius-Culver | Mud Springs

Alfalifa 5,28 $ 5.40 May «9 May 1.58/2
June o4 June . T8/
July o4 July <75
August o3 August L75
Potatoes 4,25 $ 7.20 June 1.3 June 2.350/4
August 1,39 August 2.77
Sept. o?ﬁg Sept., « 46 ’
4.3 '  B.6
Grain 5,00 $ 5.00 May 6 May 1.2
June «8 June +B
July 3 July 8
' 1.7 2.8

Herlon bluegrass (saue as alfalfa)
Clover for seed (same as alfalfa)

Penn lawn fescue (same as alfalfa)

[l Igalu&&s ninimum water, excess water, and counstructlion
charge,

Alfalfa ig irrizated 5 times.

Beginning on 1 May and concluding on 1 August.
Irrigate every day for 73 days from 25 June to 5 September.
Grain 1s irrigeted 4 times bveginning on B May and con~
cluding on 10 July except ia Mud Springs where it is
irrigzated only 3 times.




Table 9, Average Yields and Prices for Crops Srown in the North Unit Project, 1857.

{Agencry Plalins & Mud Springs |
Hetollus-Culver ‘
 Averagze yield Aversge yield
Crop , per acre per acre Priee per unit
Alfslfa (for hay) 4.2 Tons 4.2 Tons % 15.50/Ton
Potatoes/l 18 Tons 16 Tons 1*&~$1g?3/éwt.} ’
‘ 2tg-$ 85/cwt. )§23.95/Ton
: ' Culls =~ $4/Ton)
Wheat 56 bue. 56 bu. & 2,08/ vu.
Barley ‘ ' ' 70 bu. 60 bu. «984/bu.
Merion bluegrass seed /2 200 1bs. 200 1lbs. J70/1b.
Ladinc clover seed /2 150 1bs. 150 1bs. «30/1b.
Alsike clover seed /2 350 1bs. 350 1bs. .19/1b.
Kenland red clover seed /28 250 1bs. 250 1lbs. «30/1b.

P ———

/1 Aversge project grade-out on potatoss was used -~ 60% ~ 1ts

annual Status of Waber users Report, 1957.

o R - 25% - eulls ‘
Zg Data from schedules inadequate. Average project ylelds and prices taken from

T





