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Abstract:

This study evaluates the impact of the 1977 Food and Agriculture Act on the allocation of resources of
dryland grain farms in Montana. Typical farm sizes were determined and used as representative farms
in this analysis.

Implementation of the 1977 Food and Agriculture Act created many possible options for Montana
grain producers. These options were included in a linear programming model which determined the
optimal allocation of resources under provisions of the 1977 Food and Agriculture Act. Activities were
also included to allow for nonparticipation if this proved to be the most profitable allocation of
resources.

The resource base for each representative farm included: total cropable acres including summer fallow,
the farm’s assigned normal crop acreage, the farm's assigned program yields for wheat and barley and
the acreages of wheat and barley harvested for grain in 1977.

Several factors affect the allocation of resources to competing alternatives within the Farm Program
and to activities outside of the Farm Program. These factors include expected prices and yields, normal
crop acreage relative to total crop acreage, willingness to plant more acreage than assigned normal crop
acres and assigned program yields relative to expected yields. These factors were varied to determine
their impact on allocation of resources to program and nonprogram activities for the representative
farms.

Results indicate the uniqueness of each case with respect to expected prices and yields, program yields
and the expressed willingness of producers to deviate from traditional crops and cultural practices. This
uniqueness makes generalizations difficult to draw, and points out the need for analysis of individual
farms in order to determine optimal cropping systems under the provisions of the Food and Agriculture
Act of 1977.

The work done in this thesis served as the base from which MSU Agricultural Economists developed a
decision model available to individual farmers via the AGNET computer system.
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ABSTRACT .

This study evaluates the impact of the 1977 Food and Agriculture -
Act on the allocation of resources of dryland grain farms in Montana.
Typical farm sizes were determined and used as representative farms in
this analysis ' ,

Implementation of the 1977 Food and Agriculture Act created many
possible options for Montana grain producers. These options were
included in a linear programming model which determined the optimal
allocation of resources under provisions of the 1977 Food and Agriculture
Act.  Activities were also included to allow for nonparticipation 1f
this proved to be the most profitable allocation of resources.

The resource base for each representative farm included: total
cropable acres including summer fallow, the farm's assigned normal
crop acreage, the farm's assigned program yields for wheat and barley
and the acreages. of wheat and ‘barley harvested for grain in 1977.

Several factors affect the allocation of resources to competing
alternatives within the Farm Program and to activities outside .of the
Farm Program. These factors include expected prices and yields,
normal crop acreage relative to total crop acreage, willingness to plant
more acreage than assigned normal crop acres and assigned program yields
relative to expected yields. These factors were varied to determine
their impact on allocation of resources to program and nonprogram
activities for the representative farms.

Results indicate the uniqueness of each case with respect to
expected prices and yields, program yields and the expressed willingness
"of producers to deviate from traditional crops and cultural practices.
This uniqueness makes generalizations difficult to draw, and points out
the need for analysis of individual farms in order to determine optimal
.cropping systems’ under the provisions of the Food and Agriculture Act
-of 1977 '

‘ The work done in this thesis served as the base rromAVhich MSU
Agricultural Economists ‘developed 'a decision model available to
individual farmers via the AGNET . computer system.




INTRODUCTION

Wheaf and barley are the major cash crops grown in Montana. Dﬁe,
to continued large cropé and mounting stocks of éhese grains, the
United States éovernment.developed and implemented a_farm prégram
designed to restrict supp;y of these crops and thereby boost the farm
incomes in 1978 and beyond. This program, called 'The Food and
Agriculture Act of 1977", Qill remain in effect for a four year period.

Although government programs with similar objectives'have been
‘common in agripulture in thé'past, the Food and Agriculture Act of
1977 has new features which pose significant decision-making problems
for Montana grain producers. These decision-making problems é;e
asséciated with the flexibility the new farm program allows grain
producers in'dgtermining their cropping patterns:. This flgxibility
allows the producer to tgilor his cropping-enterprises to cﬁrrent
market forces, his resource base, and personal preferences. This
flexibility aiso &ictates that a producer seeking to maximize prqfits
éxémine many gropping alternatives.

OBJECTIVES

The major objective of this study is to develop a linear program~
- ming model which will aid individual Mont;na.dryland grain producers '
_-in selecting optimal cropping patterns under the regulations of. The .
Food and Agriculture Act of 1977 (Farm Program).

This gtudy has three seéondary objecfives. 1 fo derive'genefal

conclusions concerning the impact resource bases, in combination
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with enterprise returns, ﬁave on the selection and profitability'of -
_various options under the new Farm Program. 2) To determine what
féctors will have significant.impact on a préducer's decision to
comply or not comply with the Farm Program.. 3) To develop the
decision model in a format easily adapted to AGNET,~a computer based
agricultural information system.. This will make the deéision model
readlily available té producers confronted with.decisionsfregaraing
,complignce with the Farm Program.

There ére many different ways in which cropping alternatives
" can be evaluated. Preparation of several different complete budgeté‘,
which anal&ze the costs and benefits associated with alternative
cropping patterns is one way. Preparation of several partial'budgets
which analyze alternative cropping patterns is-also feasible. The
task bf ealculating complete or partial budgets to analyze-the
possible alternatives available to producers ¢an become complex and
does not assure an optimal allocation of resources. A more efficient
method of optimiziﬁg the income from cropping alternafives is througﬁ
the use of linear programming.

The use of linear programming requires the specificati&n of aﬁ
objective function, the set of activities producers may participa;é
in and restrictions on use of resources. The objective'funptién used
in this study maxiﬁizes ' returns over variable costs gnd fesburée

© restrictions are limits placed on the use of the resource base for each
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fepfésentétivé farm. Many of the restrictions placed on representapive
farms arise from thelfnlés producers'must follow to comply with th
Farm Program.

When using linear programming a decision must be made with respecti
- to the complexity and detail of the model. A relatively simple linear
programming model, emphésizing the constraints gnvernment progrnm
‘compliance places on the use of resources, was sufficient to accomplish,:
the objectives'of this study. |

Two decision periodé'are relevant to this analysis; One decision
period .is before fall crops are planted and the other before spring
crops are planted. The linear programming model for the fail decisipn
period proviées a profit maximizing solution utilizing the information .
provided at that time. Howgver, as input and output prices change -
and more information becomes available through time on expncted crnp
yields or as the rules of the Farm Program are'modified 'a'differenﬁ'
cropping syntem may result in profit maximization when spring planting S
decisions are made. This study concentrates on the fall planting
period but a model for the spring planting period is presented and

1/

explained also—",

:l/ See Appendix A for a detailed listing of the spring and fall
decision models and an explanation of the-differences between
the spring and fall decision models.
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The data for the linear programmiﬁg model ié'preSented using a
fepresentativg farm apprbach, Thfee sizes of ﬁgrms with respect to
acres of cropland were established based on inforﬁation gathered.at
a series of meetings with Montana grain producers. Enterprise qost

studies developed by the Cooperative Extension Service in 1978 were

also utilized.




THE FARM | PROéRAM

The Food and Agriculture Act of 1977 brought with it a new farm
program. This progrém was designed and implemenfed in an effort to
reduce the planfed acreége of selected feed and food grains while
p;oviding an acceptablg level ‘of farm income through priée supports
and direct payments. To achieve this éoal, the éuthérs of the Farm
Proé}am'empioyed some new concepts while retaining old ones.

A discussion of the Farm Program will prove uéeful before gétting
into the actﬁal anélysis of the Farm Program cropping options. This
discussion will be presented in two parts. Thé first sectidn is a
discussion of the generél.aspects of the Farm Program. This section
also describes thé resource base for each of the represeﬁtative farms
used in analyzing the Farm Prqgrém; The second éegtibn is.a diséuséion
of the rulgs.fdr complying with the Farm Program wﬁen producing ghe‘ '
major d?yland progrém crops iﬁ Montana.,

THE FARM PROGRAM IN GENERAL

One of the'ﬁew elements of this Farm Program is the conéept-of
normal cfop.acfes (NCA) . Closel& associa£ed with NCA are NCA crops.
NCA crops are créps fhat require or use up an acre, plus thg set—gside
'reduirement, if any, of NCA for every aére of the particular crop
pianted.

The'Agricdltural’Stabilization and Conservation Service (ASCS)

County Committee was giVén the task of assigning each grain producer




in their-county an NCA base for his operation. To do thlS, the ASCS
has to determine which crops grown in Montana were to be designated

as NCA crops. 'This list of crops includes wheat, barley, corn, oats,.
rye, sugar beets, flax, grain sorghum, sunfloners and dry edible
beans. To derive the- NCA for each producer, the ASCS County Committee
used the sum of NCA crops the producer has planted in 1977 plus any -
volunteer acreages of NCA crops harvested for grain as reported by

the producer. The NCA each producer received may not have been the
simple sum of'acreages of NCA crops'he reported in 1977. After.
recelving the reported NCA crops and their planted’acreages,-the ASCS
County Committee reviewed each producer'e report and made revisdons to
"allow for special situatdons which would affect reported NCA. These
situations include producers who farm in an oddmeyen rotation‘or'had':
acreage they Were,prevented from planting in 1577. Besides the adjust-
ments stated above, other adjustments;could be made if the eituation
JWarrantedz/. The NCA adjustment process for individual producers is
limited to plus or'minuclone percent of the county NCA orer the ‘four
year period fron_1977-i981, There are exemptions and provisions for

3/

adjusting producer's NCA's if the one percent limit is ekceeded— .

2/ United States Department of Agriculture, Agricultural Stabilization
and Conservation Service, Feed Grain, Rice, Upland Cotton and
Wheat Programs Handbook, Revision Three, rebruary 8, 1978, Montana
Notice 5-PA (Rev. 3) Par. 27.

3/

- USDA, ASCS, Montana Notice 5-Pa (Rev. .3) Par..27 Idem.
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The NCA was also split between the NCA crops which the producer normally‘,
grew. For example, if a producer received an NCA of 1,000 acres in.
total, it would be split into the acreages of NCA crops he normélly
grew. This may have been 500 acres of wheat and 500 acres of barley
or any other combination of acre;ges of NCA crops.

The particular crop mix a producer reported is important‘because
this crop mix influences the amount of acres he could plant under .
various .options of the Farm Program.

After receiving NCA notices, producers had a fifteen day appeal
period during which they could present arguments for revisions of their
total NCA or the crop‘mix, of which their NCA.was composed. The NCA
producers received after adjustment_by the County ASCS Commiftee and
appeals By the prbducer.serves as a base for éhat farm from 1977
through the 1981 production periods.

Program Yields

Another task allocated to the ASCS County Committee was to assign
program yields to each producer who grew'wheat.and/or barley. The
State ASCS Committee provided each county with a program yield for
-that county based on histqric yields obtained from the Economics,
Statistics and Cooperative Service (ESCS).- The base period used for
obtaining the county program yield was 1974 through 1976. Historic
yields, for each NCA cfop which required a program yield, wefe averaged

to obtain an initial county yield. The initial county yield was
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. adjusted'through established procedures to errive at final érogram‘

4f

yields for each county— . A complete list of program'yields by

county and by crop'is given in the.Appendixél.

When assigning indiv?dual producer's program yields the ASCS
County Commietee coesideredAa particuler produeere operation with
respect to other prodﬁcers in that county as well as the program
yields assigned to that county.by the State ASCS Committee. Whene;er
an upward adjustment was made to an individuals program yields;.this
dietaeed a downward adjustment in another individuals program yields ‘
for the same crop. ' These offsetting adjustments were eecessary to
maintain ehe‘county program yields assigned by the State ASCS Committee.

It .should be noted there are fouf NCA crops which have,pfogram'
yieids associated with them in Monpana (wheat, barley, cefh, éfain.-
sorghpm), but only two of these four were used in this stﬁdy. Corniend‘
grain sorghum are.raised by oﬁly a few producers in Montane S0 fhese ’

crops were not considered in this_sfudyL

Resource Base

The combination of four items: acres of NCA, progrem yield,
crop mix and total cropland make up the resource base of the repre-

" sentative farms used in the analysis. Thefe are obviously other

&j USDA ASCS, Montana Notice 5-Pa-105, Ibid

-5/ See Appendix C for a complete list of program yields assigned to .-
all countiés in Montana. , :
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factors iuportant in the'production of small grains, but of these
four items, three are designated for individual farms by the County
ASCS Committee and they determine not only the options available.to a
producer, but also to soine extent, the possible benefits the producer
can receive by participating in the program. The fourth factor,

total cropland, is considered because of its' possible impact on the
producér;s willingness to participate in the Farm Program. Factors of
production not included in this study have'a bearing on revenues a
producer will receive from the farming enterprise but have little to
do with benefits he can receive from growing crops in compIiance with
.the Farm Program. Therefore, only acres of NCA, program yield, crop
mix, and total cropland are included as important characteristics of

the representative farms. .

Offsetting Compliance

Producers who-lease-farmland in addition to their own'operations
must meet offsetting compliance regulations imposed by the Farm Program.
If a producer participates in the Farm Program by growing NCA crops
on his owned NCA acreage and meets all of the program provisions, the
program specifies he 1s. not able to ouerplant the NCA associated with
the land he ‘leases if he plants crops which have a set—aside associated
with them. The producer is able to overplant the NCA on land he

leases if he grows crops which have no set-aside, even though they
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may be NCA'cropé such as oatS‘o# ryegj. The producer is also eligible
to receive.any program benéfits associated with these non set-aside

. NCA crops.

. Producers planting:an NCA crop requiring set-aside on leased

land do not'have'to mgke vqluntary reauétions nor meet set-aside
requiremeﬁts; The wheat of}Earley planted on the leased land under
.these-conditions will not qualitfy for deficieﬁcy payments, disaster
payments, Commodity Credit Corpqrationtloans, or the Reserve Program.

: Wﬁeat or barley on the leasee's owned land will qualify for all'of )
these provisions if pfogrgm réquirements afe met.

Tﬁese rules apply to producers who operate more than two farms
while owning both, as weli as producers who own one farm and lease
another. A problem encountered heré is the definition of a férm, If
a producer owns two different parcels of land and tﬁey-are close
together, within the same county, and farmed with the same méchinery,
.the ASCS County Committee.considers the ;pération to be one farm.and

the off-setting compliance rules would not apply.

6 Denny, Virgil‘et al., Gallatin County Agricultural Stabilization
and Conservation Newsletter, February 1978, p. 1.
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Cross Compliance

Cross compliance provisions of the Farm Program stafe that
producers who wish to receive proéram benefits from growing one NCA
crop must then gréw all NCA crops in compliance with program ruleszj.
This means producers who wish to grow wheat and recéive program benefits

can not grow barley outside of the Farm Program. This holds for any

combination of NCA crops which can be grown.

Deficiency Payments

Deficienéy payments were-designed to support prices at an
"socially acceptable" level to be determined through the legislative
process, Deficiency payments are based oﬁ fhe target price and loan
rate mechanism provided by the Farm Program. The deficiency payméht
is the difference between the larger of the national average loan rate
or national average market price during thé first five montﬁs-of the.
marketing year and the target price for the crop in questiongj.. The
national average market price is a weighted price from 200 ;ocations
throughout'the United States taken over the first five months of the
marketing year (June-October). The larger thg national average

market price the smaller the deficiency payment and if the national

7/

United States Department of Agriculture, Agricultural Stabilizdtion
and Comservation Service, ASCS Commodity Fact Sheet 1978 Feed Grain
Program (Washington: Government Printing Office, 1978) p. 4.

8/ '_USDA, ASCS, ASCS Commodity Fact Sheet 1978 Feed Grain Progfaﬁ,
Ibid., p. 4. _
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average méfket price ?eaches or exceeds the target pricé then there will
be no defiqiehcy payménts. |

The amount of déficiency ﬁéyﬁent a producer receivéd depeﬁds upon
thg ﬁrogram yield he has for wheat and barley, the nuﬁber of acres he
has planted to wheat or barley, the option he chooses to participate
in, and the final deterﬁination of the‘allocatioh factor (K—factor) for
parfial deficiency paymént options. Tﬁe producer méy choose to grow
wheat or barley for either full or partial deficiency payments. |

The.effects of program yield and the amount of.NCA are fairly
obvious but a discussion éf full or partial deficiency payments ﬁay
be useful. Producers of wheat or barley, who wish to receive fuli
deficiency payments mqu make voluntary acreage reductions‘aqd meet
set—aside requirements, as explained later. Thié.guafaﬁfees target
_price proteétion on 100% pf the planted ac#eage harvested for grain.
Target price protection is the paymeﬁt-of defiéiency payments to.
assure producers of reéeiving $3.40 per bushel for wﬁeat'or $2.25
per bushel for barley.

"Producers who qhdse the partial deficiency payment option will
receive full target pricé protection on 80 to 100 percent of their.
acres planted for harvest as grain. The exact percentage of planted
acreage guaranteed target.price protectioh depends on a fatio calied

the K-factor.
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Tha:K—factqr is calculated by dividing'National Prngram Acreage
(NPA) of either food or feed grains by.tne acreaga of . food or faed
grains actually harvested. The Seafetary of Agriculture determines
each year the NPA for both food and feea grains by calculating the
amount of food and feed grains needed to meet domestic and export
needs, less imports, plus any ‘desired adjnstments in carryover stocks.
For 1978, this acreage has been determined as 58.1 million acrea for
food grains and 88.7-million acres fot feed grains. After harvest is
completed the acfeage actualiy harvested of both food and.faed grains
will be summed and these acreages will be divided into their
respective national progran acreagea; The resulting factor, the
K~factor, is then multiplied by the producer's harvested acreage to
determine the percent of his acreage which will receive full target
price protection under the partial deficiency paymént options. Tha
lower linit on this ratio is 80 percent and the upper limit is 100
percent. | |

The Farm Program alsa provi&es for prorat;ng defiqienay payments
for producers who make v01Untary.redudtians from their 1977 pianted'
acreage but do not.make the required 20% reduction to meet requirements

for full deficiency baymentsg/. This adjustmant.process was intended

2/I United States Department of Agrlculture, Agricultural

Stabilization and Conservation Service, Feed Grain, Rice, Upland
Cotton and Wheat Program Handbook, Revision Three, February 8,
1978, Montana Notice 5~Pa (Rev. 3) ‘Par. 139.
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to treat those producers &ho'pa:tialiy complied én an eqﬁitable basis .
relative to thoée Qho fully complied. Prorating the deficiency pay-
ments was not justified in this analysis becaqée of the additional
- number of situations that would be necessary -to show the impact this
might have.

The 'deficiency payment, for'tﬁe purposés of this study, was
adjusted to reflect the hisgoric diffetrent in United States wheat
and barley prices‘gnd Monténa wheat and barley prices. - Theé prévious
fen years United States ;ll wheat and bariey prices, as reported
in the Wheat Situation ﬁéportlg/, were used as an iﬁdicator of the
national average marké£ price. Sinéé’Junelthropgh:QctoBer is‘the'
rele&ant period in detérmining the national averége market price, the .
same period was used'foldetermiﬁe rélationghips betweenjthe United
States all wheat price and the Montana ail wheat pricé; the United
Statesifarley‘price and .the Montana barley price. ‘The difference iﬁ
Montana all wheat price and Mqﬂtané wintér wheat price was aléq
determined using the same data and time.peridd. The differences betwéen
Unitgd Statesxavefage all'wheat price and Montana average -all wheat
price; the Montana évérage éil wheat price and the Montana average

winter wheat price was assumed to be additive.

-EQ/ United States Department of Agriculturé, EconomictResearch_

Service, Wheat :Situation Report, WS-203, through WS-241.
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These differences were summéd to attain a difference of apprbximately
$.15 per bushel with the United States.all wheat price being higﬁer
than the Montana winter wheat price. This same $.15 relationship a
holds true for the United States barley priée and the Montana bafiey
price. This $.15 adjustment means Montana producers wili not receive
deficiency payments if Monﬁana prices have reached $3.251for wheat
for $2.10 for barley. Using this $.15 per bushel differential as an
indicator, when Montana winter wheat prices reach $3.25 and barley .
prices reach.$2.10, then the United States wheat price should be $3:40
and barley prices should be $2.25 per bushel which would eliminate
all deficiency payments.

Payment Limitations

Associated with deficiency and disaster payments ére maximum
limits on the payment any one producer may reeéive. For the 1978
"crop .year the maximum payment producers may receive for én§ one crop '
or combination of crops is $40,000. In 1979, it Qill'be $45,006 aﬁd
for 1980 and 1981, $50,000. - Payments which are exempt from thése
limits include p:eventéd planting and low yield disaster payments.
Income received as loans or ﬁufchases of farm commodities by .the
ASCS axe also exempt from payment limitations,

The‘ASCS will make payments on leased acreage where crops or
proceeds are diyided according to terms of the lease, in fhe samé

proportion as the crops or proceeds are divided unless the ASCS_Couhty
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Committee receives written notice that payments will be shared in some
" other manner.

Disaster Payments

Farm Program proVisidns include payment for disasters of two
types: low yield and frevented plantings. The provisions for these
payments are ndt carried.through the ful; four year period of the
Farm Program as are the rest of the program's provisioné. Legislative
authority ends for these payments in 1979 with thé intention of
replacing this coverage by a new crop insurance program which is
still in the development stage. Eligible producers prevented. from
planting wheat or barley due to flood, drought, or other natural
disaster beyond the producer's control will receive payment on the
smaller of l)'acreage intended to Be planted, or 2).thé amount the
1977 acreage for‘harveét.exceeds the 1978 acreage. The payment
calculation for ﬁrevenﬁed pléntings ié 75% of the program'yield times
33 1/3 percenf of the tafget price.

. Low yield payment Wi;l be~made to‘producers.if the total
quantity harvested is less than potentiai produc;ion.obtained by
multiplying 60% of the Farm Program yield times acreage planted for
harveét. The low yiéld payment is calculétgd as 50% of the target
price times the deficiency in yields below the 60% level..

Thg Farm Program'does not allow doubling up of payments fo

. producers., TFor example, producers who receive either low yiéld or
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pre&ented.planting payments- on bushelé below the calculated level can
not receive deficiency payments on the same bushels on which they-::
received fhe disaster payments. .
Set-aside

- To be in compliancé Qith ;ules of- the Farm Program.wheh,groﬁing
" wheat or barley, producgrs must setaaside a specified amount of land
for each acre of wheat or barley éhey plant for harvest as grain.v
Planted acreage not harvested for grain bécause of a diéaster must also
be included for calculation of set—asi&e. There are no set-asidey
requirements for prevented plantings. Before land is eligible ts be
used as set-aside it must have been: 1) tilled in one or more of
the previous three years in the producﬁion of a crop for othe£ than
hay or pasture, 2) defermined'by the County Committee (COC) to have
beén devoted in all of:the previous thrée years to a hay crop'used
as hay, pééture, gréen chop orréilage that was in a normal rotaﬁion
patternvwith a small grain or row crop, Or 3) desigﬁated as set—aéide
in any one of the previous three years for which a set—ééi&evpfogram'

11/

was in effect and was eiigible when-designéted—— .

11/ USDA, ASCS, Montana Notice 5~Pa (Rev. 3) Par. 41 op. cit.
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If land meets the three requirements stated above then the
following land is also eligible for use as set-aside: 1) iand
which will promote highway safety or will improve highway scenery,
2) small or irregular areas of cropland along streams or drainage .
ditches devoted to vegetative cover yhich can be used as a filter strip
to reduce siltetion‘of the stream or ditch. Land which is not
eligible for use as set-aside includes: 1) land which isAdesignated
as 'set-aside under.eny other program, -2) land for which a prevented
planting, low yield, or deficiency payment is made in the same
calendar year, 3) turn areas, drainage ditches, sod waterways.which
Were constructed before the feli of the year the set;aside is neede&;
and 4) wet low-lying areas, droughty knobs or banks, and areas with
small size or irregular slooe.. Farm program regolations list othet
ineligible tracts ot land but they would have very limited epplication
for Montanalg/. ‘

Approved cover and uses of seteaside include: annual, bienniell
or perennial grasses and legumes, including volunteer stands, other
than weeds, which, meet criteria set forth by the State Committee

3/

(STC)——f and small grains including volunteer stands other than weeds‘

12/ USDA, ASCS, Montana Notice 5-Pa (Rev.3) Par._43. op. cit.

13/ Ibid.
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which meet criteria set forth by the STC. Theée stands must be -
clipped to prevent seed formation. Trees .or shrubs planted for
erosion control,'shelterbélts, or other foreétry pu;poses" or for
wildlife habitat during the current-Year or fall of tﬁe pfeceeding
year are eligible. Planting for wildliﬁé food plots is alSo‘an
approved practice given certain condi;ions are mefli/.' Acreagé éf
crops destroyed by natural causes may be substituted for set-aside -
already designated if the proper conditions are metlé/.

Set—-aside can not be grazed during tbe six-month groWing‘period
of May through October, but érazing is permitted from November 1
through April 30th in Montana. The Secretary of Agricultﬁre does
have authority to allow emergency graziﬁg of set-aside during the
- summer months. |

The Secretary of Agriculture is required by law to énnounce the
amounts of set-aside, if any,-ﬁor wheat by August 15th aﬁd'for fegd
grains by November 15th of -the year priorAto ghe year of.harvest.k

Although set-aside can be maintained several different ways,:
the most common method Montana producers will use will be stubble

mulch. Stubble mulch is ground which was cropped the previous year:

and worked only slightlylin the current year to control weeds. The

14/ USDA, ASCS, Montana Notice 5-Pa (Rev. 3) Par. 43. op. cit.

13/ 1pia.
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cover left after a minimum of ti;lage operatidqs provides protéction-
against wind and water erosion while still conserving moistureAand
controlling weeds; The ASCS has established éuidelines for the
minimum residue required on stubble mulch to meet set-aside reéuipements
and’ has developed guidelines for the number of machinefy opgfationé' ‘
‘which will leave at ieast-the-minimum fesidue requirgmentlé/.

Producers may aiso‘plént croﬁs approved by the ASCS for Aéficultﬁral ;
Conservation Program (ACP) éost sharipg to be used as set—-aside. Créps
planted under the ACP cost éharing program must be left ih\for a
period of five years.’ |

The most restrictive factor on the use of set-aside acreéage is
the programs' provision.of not allowing any type of harvesting f;om
the set-~aside. When annuél grasses or forage crops are used to \'
satisfy set-~aside requifements, thgy must be clipped and not grazgd.
nor used for hay. Hay or grass which is clipped can not be ba;ed for
. use as feed at a later date. When the ACP cost sharing program is used?
the producer must not\harvest the set-aside in any way during the fiyst
year of the program. After the first yeér of stand esféblishménf} the 
producer can designate 6ther acreage to meet set—aside'réquirementé, if =

any, in the following years and then harvest crops he éstablished under

the ACP cost sharing program.

16/ USDA, ASCS, Montana Notice 5-Pa-112, op. cit.
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The earliest date ‘that any set-aside cover can be plowed down in
preparation for fall seeding is Aﬁgus;»first.

Certification and Compliance

Produceré who participate in -the Farm Program must sign up ét
£heir local ASCS offige by May firét, in Montana, and at' that time,
state how -they intend to comply. This is only a statement of
intentions and not meant to be binding. By July 15th, producers
must then cértify they have complieq with the rules of the Farm
Program. The cropping pattern producers dsed‘when certifying does
not have to be the same cropping pattern és their original gtated
intentions during the eafly sign up beriodl Signing up by ;he first
of May only insures the producer will receive benefits the.Farm
Program offers while allowing additional time for him to make the
final compliance decision. His stated intentlons at sign-up time are -
also a check to see if what he plans to do will satisfy the regulations
of Ehe program. If conditions warrant, during‘ahy given yeaf, the
State ASCS Committee has the authority to éhaﬂge the date for the
final éign—up period and also the date for cértification, ‘Tﬁis all&ws
flexibility within states which have climatic conditions.which warrant
consideration. It aiso allows for incregsed levels of-participation

through additional sign-ups.




FARM PROGRAM RULES WITH RESPECT TO
PRQGRAM CROPS IN MONTANA

The second section of this chapter is a discussion of the
regulations of the Farm Program as they appl& to specific crops. Only
thése crops and alternatives which fit-Montana coqditions are discussed
here.

Wheat

Wheat is a program crop which requires a 20 percent voluntary
reduction from the 1977 wheat base and .2 of an acre of set-aside for
every acre harvested for grain, The voluntary reduction insures the
producer of target price protection on 100% of.his wheat acres harvested
for grain. If the producer wishes to be in the prog?am but does not
wish to or cannot participate at the full defipiency.p;yment level, -
he may participéte un&er thé'partial deficiency payment option of the
wheat program. Under the partial deficiency ﬁayment option, producers
do not have to make voluntary reduction from gheir 1977 wheat base,
Producers only need to meet the set-aside requirements which are 20
percent of the acres planted for harvest as grain,

For some producers, the partial deficiency payment option is’
their only available option if they want to grow wheét. This is the
case 1f in 1977 the producer did not grow any wheat. Producers with'no
1977 wheat base have no Base from which they can make a voluntary .

reduction of 20 percent and therefore, can only participate in the
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partial deficiency payment option.

Spring wheat requires the same 20 percent set-aside as winter
wheat and, of course, if the producer wishes to receive the full
deficiency payments he must also make a voluntary ZO‘percent reductioh
from his 1977 wheat base. I1f producers plant some spfiné wheat aﬁd
some winter wheat, the voluntary 20 percent reduction may be allocated
in any manner between spring wheat and winter wheat,

If a producer overplgnted his wheat base and wishes to be in the
wheat program under the.full deficiency payment option he can comé
into compliance by cutting wheat for hay. This‘alléws producers
to intentionally overplant in anticipation of cutting grain for hay
or staying out of the program. There are two restrictioﬁs, with
respect to time, which are imposed on cutting grain for hay. The
producer must cut his wheat for hay before the 15th of July.. This is
the date for certifying he has complied with program rules. The
second restriction placed'on cutting grain for hay is that it must be
cut before it reaches the early_dough stage of development. ”Wheat
cut for hay does not reqdire an acre bf‘NCA for every acre oﬁ wheét .
to be cut for hay nor does the prodicer have to designate set-aside
" acres for wheat he intends to harvest as hay.

There is considerable flexibility with regard to the final date
and stage in which wheat cut for hay must be harvesfed. Thé State

Committee has authority to change the final date for cutting wheat for
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hay as climatic conditions'in the state change. When grain is left in |
beyond July 15th, it has more opportunity to mature past the early'dough_
stage but it 1s still acceptable to be.cut for hay'if climatic conditions
caused the extension of the compliance date.

Provisions under the wheat program-include an option to graze or,
cut wheat for hay or silage during the summer'months and receive -
payments. The preVious discussion on cutting wheat for hay to comply
with regulations of the program did not provide the producer with any
" type of payment. The acres producers‘designate to be cut for hay or
grazed for payment'cannot be the same acreage they intend'to cut tor
hay in order to comply with acreage limitations of the program. The
payment rate producers receive for wheat acreage, in this option, is
the greater of $.50 or the deficiency payment times the producers
program yield Producers can elect to take a partial payment-of $.25
times theilr program yield times the acreage-they.designate to be cut.
for hay or grazed at signfup time, '

The number of acres producers can harvest under this option of
the program is limited. Producers may graze or cut for “hay or silage
.up to 40 percent of their combined acreage of wheat and feed grains .
but the acreage designated‘for haying or grazing may:be no greater
than the amount of wheatlplanted. Producers may.graze‘or cut for-hay
or silage at least 50 acres if this acreage is greater. than 40'percent.-

of their wheat and feed grain acreage,
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Bariez

Barley is- one of sevefal cropé which come under the general
heading of feed grains in the Farm Program. The feed grains considered
in the Farm Program include corﬁ, grain sorghum, barley and oats.

Of these, barley and oats are the only crops coﬁsidered in ghis study.
Grain sorghum and corn are grown 1n Montana but only in minor amounts
relative to barley and, therefore, are not considered.

There are several options producers may participate in'whén
growing barley. These options parallel those of the wheat pfogram
closely. |

To_receive full deficienéy payments for barley, producers must
make a 20 percenf reduction from the number  of acres they planted to
barley in 1977.  In addition, they must set-aside one-tenth of an
acre for every acre théy plant fqr harvest as_grain. Doing these tﬁo
things, along with meeting requirements on other program crops, will"'
assure the producer 100 percent of target price protection on his - |
barley acreage. Producers may also participate in an additional
diversion option while growing barley under the full deficiency
payment option.

Barley may also be'gpown for partial deficiéncyApayment. Partial -
deficiency payments,’ as explained earlier, are full‘deficiency péy—'
mentg on a portion of thé planted acreage as déterﬁined by the k-

factor. An additional diversion option can also be utilized if the
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producer chooses the ﬁartial deficiency payment option.

For partial deficiency payments;:the Farm Program requifes the
producef to set-aside one-tenth acre for‘every4écre planted for
harvest as grain.” The additional diversion option allows the
producer to meet the requirements for full or partial deficiency
payments, as stated above, plus set-aside an additional one-tenth
of an acre for every acre he plants for harvest as grain. He then
can receive regular deficiency payments plﬁs a payment of $.12 times
his program bafley yield times tHe acres of barley plénted for
harvest as grain. If producers grow bariey under this option,‘thgy may
receive an advance payment of $.06 per Bushel times‘tﬁeif'barléy
program yield times the acreége they have planted to barley . for ﬁa;vést
as grain under the additional diversioﬁ option. 'The payment rate for -
thé additional diversion optioﬁ is the saﬁe Whethér the producei is

' growing barley fér_full deficiency payments or‘pértial deficiency
payments. '

Barley can be cut for hay to allow'the>produce: to comply with
limitations on acreage harvested for grain. Barley cut for hay muét
be cut before July ith. Barley acreége cut for hay doe; not count
against the producer's NCA nor does heé have to maintain set-aside
for that acreage. Barley acreage cu;lfor hay does not contribute to
the number of acres producers can hay or graze undgr thejwheat hayingl

or grazing option of the Farm Program while barley harvested for grain
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does.

Other NCA Crops

Provision; of Fhe Farm Program conside;'othef NCA crops on a
limited basis. Oats and rye, for example; are not‘given farget price
protection alfhough the Sgcretary'of.Agricﬁlturé ﬁas authority‘to
establish this_protectionf Since there is no target.pricé fof oats
or rye, pfodﬁceré will not receive deficiency pafménts for ngWing
these crops. Prqducers”é;e not requi%ed to maiﬁtain any éet—aside
fér planting oats of rye, but acreage flanted.to these crops count **
against the producers' NCA.

Oats and rye can also be cut for ﬁay, if cutlbéfore July ;Sth,
to allow'thé p;oducer to cqmp1y with acreage limitations of the Farm
Program. As with'whegf and barley, oats and rye ;ut for hay do notf _
contribute to the acreage a producer'can designaté as being in
the wheat haying or grazing.option. Oats cu; for.grain_dqés not
contribute to.the possible acreage ailowed:under‘the‘wheaf ﬁayiﬂgl
or grazingloption. |

Nonprogram Crops

Nonprogram.crbps are crops which the Farm Program‘dées not

" consider as NCA crops‘andlare not reétricted in any way.. Nonprogram
cfops may bé grown glong with program crops on unused’ acres of NCA'pr
summer fallow aﬁd.in addition to the NCA‘assigned to eacﬁ producer.

Some of the nonprogram c¢rops in Montana are: Safflower,fsbrghqﬁ growﬁ '
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for hay, mustard, rapé, forage crops, speltz, tritipale;:and small

grains cut for hay.




METHODOLOGY
A discussion -of the methods ﬁsed‘to collect.data and aetermiﬁe_
the profit maximizing solution for representativé farms is presehted -f'
in this chapter.’ Farms, which are repreéehtative of Montana dryland
:grain producers, were established with major gonsideration giﬁen Eq.
size in acres and crop m%;. Irrigated farming oéerafions.Were not
considered in.this stqdy; Coéts3of production studiés cpmpleted by .
the Coopgrativé Extension Sérvice providgdfcost of production
esfimates for.each of the crops consideréd. Ihese_estimates combined
with expected prices, program and expected yields, acres of NCA and
cropping patterns in 1977, provide the ngcessdry data for the 1inear
programming modei. | |
| SOURCE 6F DATA

.Crop Production Costs

- Data used to coné£ruct the enterprise budgets were obtained fréﬁ
farmer panels in selecté&'areas throuéhéuf Montana, In eéqﬁ_éréa the
Coﬁﬁty Agent assemble&lé group of prodﬁcgrs which were ‘representative.'

:of fhe typicél dr&laﬁd'farm in that area, .Thelfarmer panel‘provided
concensus info;matiOn on the types of crops grown, cropping pattérns?~
qﬁantity and type of inputs used in production, quaﬁtity agd size of
a fypical machinery éompleﬁent along with machinéry performancé-rates;
the coéts of inputs'uééd in'producfion_of tﬁe"specifiéd crqpéq'yiélqs:"

timing of machinery operations and an inventory of buildings for the
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:fafm size estab;ished'as typical for the area.

The information pfbvided by the‘farmer panel 6n costs of producing
.the selectéd crops was organized so it céuid be'procéésed by the
Oklahoma State University budget generator to arrive at cost dfl
'pfoduction estimates for each énterprisg considéred in each area.,:These
'cost estimates were gépérated into fixed costs and variable cos;s:f The
variablg costs for a parficﬁlar énterﬁrisé from eaéh’of the Seiécted"
éreag Qefe then averaged té arfive at“én average variable cost of :
ﬁroduction for selected érops in Montana.

Tﬁe dfyland grain prodgction areas are fepresented by Enterprisef
Cost'Stﬁéies for McCone ‘County, Roosevelt County, Valley County, Fergus.
County;, Chouteau Couﬁty, Hill County; Glacier County, Gallatin Coﬁnty,v
Northern Yellowstone, Stillwater and Golden Valley Counties, Pondera
County, Sheridan—Daniels Countiles, and the Pryor-Duck Creek—Beartooth :
area of South Central MontanalZ/.

The average yarigblé costs for eéch-érop used in this spudf afer
-presented:in Table l; 'Cost estimates -for Qheat, barley and‘falloﬁi
weré obtaiﬁed.by coﬁputiﬁg a simple average of the variable costé

‘estimated for each: county, The safflower variable costs were obtained

11/ Luft, LeRoy D., Schaefer, Jerry, Griffith, Duane EntérEfise‘

" Costs for Dryland Crops in Montana, See Cooperative Extension -
‘Service Bulletins 1176, 1178, 1179, 1181 1185, 1133R, 1136R,

1138R, 1139R, ll40R ll42R




Table 1. Average Per Acre Variabie Costs for Sélected Crops in Montana, 1977-7 a/

Average . .

Variable . Winter . Spring : : L .
Costs Wheat -. Wheat - Barley Fallow . Oats -  Safflower

After Fallow . --§30.00 . -$24.00.  $25.00..  § 7.40 - - $24.00° $28.75

Recrop . $34:00 $28.00 ~ $29.00 - $28.00  $32.75

a/l .

2 -‘Sge.Appendix B- for a'detgiléd breakdown of the variable costs pfesented'ﬁefe.

1g
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from Roosevelt County and were assiumed to_be typical for the entiré
state. The variable costs for oats were obtained by adjusting the
state average variable costs for bérleylg/. The variable costs fot

gréiﬁ hay were based on an adjusted variable cost of wheat and barlej

for grain. The variable costs of harvesting wheat and barley for grain

were éubtracted from the variable costs of either whe;t or barley,
respéctively and réplaced by the'variablt costs tf cutting‘tﬁe grain
for hay. The hay yield for a particular'crop was derived directly'
from the éxpected grain yield of that croplg/;

Recrop variable costs were obtained. for each of the. crops ‘by

adjustments for added fertilizer applications and the added machiﬁery

and tractor costs necessary on recropped acres., It was assumed ar

additional $3.00 per acre of fertilizer was applied on recrop'écreage'

“and $1.00 of additional machine costs were incurred to make the

variable costs of recrop $4.00 above the variable costs of fallow as
Qhown in Table 1,

Level of Technology

The level of technology assumed for this study.Was that which:is.

18/ See Appendix B for a detailed breakdown of the variable costs of.
each crop. ~ .

Shaw, Art et al., Harvesting Grain for Hay as 'a Means of Com-
pliance With The Farm Program in 1978, Montana State University
Staff Paper in Economics, # 78 5
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expécted to prevail for the duration of the Farm Program. This level
of technology is described by the fertilizer management practices,
machinery usage and cultural practices used by the majority of

grain producers in Montana at this time.

Technology and maﬁagement go hand in hand as management in large
part is the ability to implement the current state of the arfs with
respect to technology. An average ;o'above average level of management
is assumed for this study. Management fees were‘not chargéd to any
of the crop enterpriseé when the variable costs of producing the
: selected'enterprisé were computed,

Time Frame

The timé frame of the Farm Program dictates return over variable
costé be considered for'the profit maximization criterion. The
decision periéd-encompasses oniy one production year which is too
short for major fixed resources to be varied. ReSohrées which were
assumed to be fixed in Fhis study were: management,'hachinery and.
equipment, ‘farm b@ildings and storage facilities and land.

Representative Farms

To establish representative farms it was necessary to look at
typical crop mixes throughout.the state. The entérprise cost
studies provided information on the types of crops grown and mix of
crops. The cropping pattern that is important fo? this study is not‘

the specific percentage of winter wheat, spring wheat, barley and
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other crops, but only the pefcentaée of whegt;_?egaraless.éf type, °
relative to barley. Table 2 shows the combined acreage of Winteg
_wheat and spring wheat aré approximately 80 bercent of plantéd acres
and barley is approximateiy 20 perceﬁt of planted acres. Fallowed
land is n;arly alwayé 50 percent of total acres. These crop mixes
are the basis for establishing the 1977 normal crop ;cres which
influenée the acreages a producer may plant under the various optionms
of tﬁe Farm Progfém.

The values, shown in Table 2, for state averages were rounded to
80 percent wheat and. 20 percent barley with respect to p;anted acres
and 50 percent summer fallow with respect to total acres. These'
percentages were used to éstabliSh the 1977 NCA base for each
represenfatiVe farm size. For éxample, if the normal cropacréS'werg
"specified at 600 'by the ASCS in 1977, then the wheat base would
.5é 480 acres and the barléy base would Be 120 acres.

The linear programming algorithm then uses 480 and 120 acres of
wheat and barley base to detefmihe the most profitable'allocation of
resources under the rules of the Farm Program.

Acres of cropable_land,‘aésigned NCA, 1977 crop mig and program
yield make up the resource base of each representafivé farm. To
éomplete the economig:anélysisy variations of the basic farms &ere"

developed and analyzed uéing,linear-programmiﬁg. Variations included:




Table 2. Land Use Patterns for Small Grains in Selected Areas of Montanai/. Based on Cost
of Production Studies Conducted by The Montana Cooperative Extension Service.

Wheat and Barley as a Percent of Planted Acres

Fallowed land as

County % of total land Wheat Barley Other
McCone 50 100 15(alternate)

Roosevelt 50 95 5

Valley 50 75 25

Fergus 42 70 30(recrop

Chouteau 50 80 20

Hill 50 80 20

Glacier 50 40 60

Gallatin 50 70 30

Northern Yellowstone,
Stillwater & Golden Valley 50 90 10

Pryor, Duck Creek and
Beartooth area of

South Central Montana 50 90 10

Pondera 47.5 45 45 .10
Sheridan-Daniels 45 100(12% recrop) 5(alternate)

State Averages 48,71 7792 22,75

a/

o Rotation is crop-fallow unless specified otherwise.

GE
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1). changes iﬁ the basic cropping paétérn to see.how changiné the
resource base affegts the optimal solutions; 2) changgs'in the
expected yields relative to program yields, and 3) qhange;'ih the
expected market price strucgure. Variétion of.market price aﬁd
expécted yields in relation to program yields indicated the effect -
these véfiables had- on tHé'prBfitability of program participation..
Crop Mix

‘ As the crop mix chénges within a given farm size, the.ﬁost
profitable.solﬁtion may change due to the nature of the set-aside
requirements. The set-aside requirement on wheat is 20 percent -while
tﬁe set—aside.on b;rley is.only 10 percént. As .the crop mix changes,
more or less 1§nd may be required to be set-aside, phis méy change
the pfofitability‘of-participating in the wheat or barley'program.or
the Farm Program in generél. In the extreme case of going'from a_.y
1977 crop‘basg of béth wﬁeat'and bariéy to a i97f crop base of only
~wleat or>ohly barley, some of the obtipns which were available undérl
tl.e wheat and barley cr&p mix ére eliminétéd._ Variations of the
crop mix analyzed in-this sﬁudy are presepted in Tabie 3.

Program Yields

When assigning program yields to the various crops the ASCS
lid not distinguish betwéen winter wheat yields and spring wheat
yields, even though there is typically a. differential in their

respective yields on iﬁdiVidua1 farms,
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Tge eXpectea yiel&s used in this sﬁﬁdy for winter wﬁeat and
spring wheat were set in relation to each other, based on histérical
-relationshipsgg/. The expected yields for barley and oats were~also'
set in relation to egch other baged on historic yields,

| Ip this study program wheat yields ranged from 22 Busﬁels per.-.
acre to 38 bushels pér gére; Expectgd winter wheat after failow
yields ranéed from 22 to 42 bushels ber acre and recrop ﬁinter whea;
yilelds rangéd from 16 to 36 bushels per acre. Spring wheat yieldé
ranged from i6 to 36 bushels per acre on fallow and recrop spring
wheat yields ranges from 10 to 30 bushels per acre. Fallow and recrop
yields for-wheat ;é£y in é fixed relationship. Spfing wheat after
fallow yieldg were always six bushels per acreiléss than winter wheat -
yields after faliow. Recroplwintef wheat yields.were six ﬁushels
less thén winter ﬁheat after fallow.” Recrop spring wheat yields were
six bushels lessg than'spring wheét after fallow yieid85  A similar
relationship was éstaﬁlishea bgfween barley aﬁd oéts. Expected
y;eld for oats after fal;ow was always four bushels per acre moré
than barléy after fallbﬁ.; Recrop barley.yields‘were six bushels iess
than barley after'fallbﬁ yields_and_ﬁecrop-aat yields were six bushels

less than yields for oats_aftér fallow.

20/ United States'Department.of Agricuitufe,.Montana Crop and Live-

stock Reporting Service, Danield L. Herbert et al., Montana
Agricultural Statistics, Volumes 11 through 16.




Table 3. Variations In Cropping Patterns Used To Analyze The Profitability Of
: Participation In The Farm Program. '

Wheat as % of - " Barley as % of  Summer Fallow as

'Croppiné Pattern : - ~ Planted Acres Planted Acres - Z.of Total Acres
Basic Crop Mix 80. | o 20 ' 50
V;riation 1 : - 100 » ‘_ 0. . 50 .

-.Variation 2 ‘ '. 3 67 ) . - o 33" 50
Variation 3 : 0. . fl' 0 - . . 50
Variation 4 | 0 100 s
Variation 5 ‘ ‘-The.SC'percent whéét and 20 percent barley crop mix was used

to determine the effects special situations may have on the
profitability of participating in The. Farm Program.

8¢
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Program barley yieids ranged ffom 32 busﬂeis‘per acre to 48
bushels per acre. Associéted with any program barley yield is an
expected barley yield for both fallow and recrop. Barley after
fallo& yield$ ranged from 32 to 52 bushels per acre and recrop barley
yields ranged frém 26 to 46 bushels per acre.

Oats after fallow ranged from 36 to 56 busﬁels per acre and
recrop oats rahged from 30 to 50 bushels per acre.

These yield relatipnhips between.wheat; barley and oats were
maintained throughout this study except where it &as deemed necessary
to vary these relétionships in order to examine special cases.

Prices and price raﬁges‘for NCA and non—NCA crops used in'this
study are shown in Table 4. The‘loﬁer.end of both the winter wheat
and spring wheat pricé range wés $2.25 which is ten cents below the

. national average lban rate of $2.35 fér wheat. The average loan rate
for all éounties in Montana is $2.27 (egcluding any premiums or
deductions)Zl/. This figure was rounded to $2.25 an& used as the
lower limit for Montana prices. The upper limit'for,the market pfice
of winter wheat was the ﬁatget price of $3.40, ‘With the price

structure used in thils study a price of $3.40 per bushel for winter

2 : :
21/ United States Department of Agriculture, Agricultural Stabili-

zation and Conservatlon Service, Commodity Credit Corporation
Loans and Purchases 1977 Wheat, Form 30-150, (Rev. 2),-




Table 4. Price Ranges for NCA and Non-NCA. Crops Used in Analyzing The 1977 Food and

Agriculture Act.

Price of

Non-NCA
Price Range NCA Crops Per Bushel Crop Per Ton
Winter Spfing B
Wheat - Wheat’ . Barley © Qats . Safflower

Price Range  .($2.25-3.40) ($2.25-3.70) (81.50-2.25) ($1.00-1.40) ($150)

0%
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wheat gives a price of $3.70 per bushel for spring wheat. The upper
and lower limits on the market price of barley wére esfablisﬁed in a
similar manner. The average loan rate fér oats in Montana 1is apftox—
imately $1.00 ﬁer bushel, this was used as the lower limit for the‘
price‘of oats. ‘There 1is no target price for oats so the upper bound
was set by the highestlmid—month market price, as rep&rted by the

SRS, from January though June of 1978, This price*was $1.46 pér“
bushel. ; V B

The price of safflower was not varied, Market price existing
at the time of fhis anaiysislwere used, The stabiiity associated
witﬁ prices of safflower is due té the,growiﬁg arrangements in Montana.
Most of the safflower is grown under contract which results in
relatively stable mérket'prices.

Variables such asacres of recrop available for sbring seeding, -
acres of summer fallow.required, minimum'numbef of acres seeded to'.
winter wheat, and tﬁe number of aéres oﬁ non—prograﬁ and program
crops a producer would be willing to plant were changed during the
aﬁalysis. _Qhanges in ghese‘vériatioﬁs_affect the ppofit maximizing
solutions and program participation.

ACTIVITIES
The decision model associated with the fall planting period was

used in this analysis. The spring decision model is presented and

explained in Appendix A.
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Options included in the fall decision modél for gréwing NCA
crops un@éf pro&isions of the Farﬁ Program were: .growing progrém
bariey, érowing program winter Qheat, growing program spriﬁg Wheat,
growing other ﬁCA crops other than wheat or bariey, aﬁd growing
forage crops.

‘Thesé options_ﬁere broken down into activities which allowed
~ the linear programming algorithm to select one or a combination 6f
éctivities which produced thg maximum profit for each representative
_farm. -

The gctivities for each cropping option were. specified by the _.
rules of the FarmnProgram. Each activity or combination of ac#ivities
was dgsigned to allow.the participation in any of the options the
Farm Prog?am provides. Each option has diffefent lévels_of benefits
and/or costs associated with it, Activities were included fo éllow
all possible combipations of NCA and non~NCA crops to be grown and
to allow growing these crops under the regulations of the'Férm Program
6r outside of the Farm P;ogram. For examplg, winter wheét can be
grown on stubble or on summer faliowed ground, for full deficiency
paymentg or for partial déficiencyﬂpaymenps, and can be cut for'hay
from iand previously cropped'or summer fallb&ed.‘~Combinatibns of
these possible options yield gix different winter wheat éctivities.
All of the possibie options under both the wheat and bafley prdgrams

. were discussed in Chapter Two so they will not be repeated here.
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Other NCA crops may be grown along with wheat and bérley. Two

activities allow for'growing other NCA crops on either stubble or
summer fallowed ground. In Montana, crops which fall under the
catagory of other NCA crops are corn, oats, rye, sugar beets, flax,
grain sorghum, sunflowers and dry ediblg beans. For the purpose

of this study, oafs was the oqiy othe;_NCA‘crop considered. Only one
of the ogher NCA crops was considered due to the lack of explicit
resource constraints-other than fqr land. fhe absence of explicit
~ physical resoﬁrce constraints on a NCA crép such as oats means that
it will Be limited only‘by the amount of NCA available: Therefore,
consideration of more than one NCA crép other thanlwheat-or bérley
would be unnecessary as the mést Profitablé crop will enter the
solution to the limit of NCA.

Non-NCA créps may also be grown along with the NCA crops. SQme' '
of the possible non-NCA crops which could be grown are safflower,
mustard, rape, speltz and triticale., Tﬁere are many other noanCA:
crops which could be grown in conjunction witﬁ program crops, but
for the purpose of this study only safflower was considered, Agéin,
due to the iack of explicit resourcé constraints it is necessary
to consider -only onelof theée crop alternatives,

Activities thch allowed for requilired amounts of summér fallow
and stubble mulch were included and assigned oEjective function

values stated as the negative of returns over variable costs. The"
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variable costs'Qf.summer'fallowing were obtained from the doét of
_prbductién étudieS‘ixltﬁé twelv; areas Whefé coét'bf.préducgioﬁ
estimates were derived and aré $7.40 per acre, The costs éé s;ubble
_mulch was assigned a $7.50 variable cogt'sé the decision model would
_ﬁot select all stubble mulch over sumﬁerﬁfallgw. An activiéy was
élso included to allow aoﬁble sﬁmmer féllowing, ;Ihis actiﬁity also
had ~$7.40 as the ébjgctive funétioﬁ vélue. Stﬁbble muich éuaiifies
A as‘set—aside while sumﬁer.fallow does nbtu

| Iﬁ combiration, these activities.alléw a profit‘maximiiing
solution while meeting'éll the requirementé of the Farm Pfogfam for
each situation analyzgd with the representa;ivg farms,

One of the.ﬁqst difficuit queSfidns,proddcefs must answé; is
‘whether to participate or not in the program, 'if ﬁhé'cost-of_sét;éside}
b 2comes foo‘high'ih termé 6f foregone.production from the set—asi&é
acreage; the producer would maéimi;e.prqfitg-by'stayiné out of the
program, Tﬁis option is éllowed.for by providing nonprogram‘activités;
for groWiné wheat; bérley ér‘dther.NCA and non—NCA'crspé on eiEhérj
summer_fallow or retrgﬁ acreéée.

Participétiqn in the Farm'Progrém has some ingurénce_ahd;incomg
'stabilizing aspecté notjincluded iﬁjtﬁe.decisioﬁ model.. Only‘producérs
who pafticipate in the Farm Program ére eligibie td ?eceiﬁe diéaster -

payments, Commodity Credit Corporation loans, or are eligible.to‘.
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particiﬁaﬁe in‘thg-Resefve program. For any giﬁen.situation on eaéh
representative farm, these thrge items have no feadily availéble:
quantitative value.which could be ‘used for an objective function
value, Therefofe, they were not includgd in the decision ﬁédel
and their affects on "profit‘maximization" aré not considered.

Partiéipants in the FarmlProgram also benéfit from reduced
price fisk“ The program provided for a wheat price of $3.40 per
" bushel and a barley price of $2,25 per'buéhei by faising ma;ket'
-pricgs to tﬁat level through reduced suppiies or by transfefé of
income. through deficiency payments. The valﬁe of this risk reduction,
through supported prices, is not readily quantifiable using a repre-
sentative farm appfoach and is not iﬁcluded in the éecision model. Thg
value of these factors must be conéidéped before the fina; decision is
made on whether to comply or not'cpmply with thg Farm Program. This

is especially true for cases which are marginal in favor of staying out

of the Farm Program.




RESULTS AND CONCLUSIONS

Producers faced with the questions of hoﬁ they should qomplf
with the Farm Program, or if they should comply, must consider many -
iﬁportant economic factors. However, there are some génerai con-~
clusions which can be deduced.

Given the ﬁature‘of the Farm Program, and the means it uses to
control production, it becomes cogtly_to participate in fhe~program
when market prices aré increasing. As prices rise the value of fore-
gone production increases. The same relationéhip holds true for
expected ylelds. As the expecFed yields increase for wheat or barléy,
which constant price, the producer foregoes a larger  total revenue
by participéting in.the Farm Program. As priée and yield increase
together this effect is compoundea.

'Producers who are willing to plant more acreage than their
assigned NCA will also be more willing to stay out of thé prdgram.‘
For exaﬁple, if a producer had 2,000 total cropable acres with anv
assigned NCA of 1,000 acres and was willing to plénﬁ 1,300 ‘ac;és
he would givé up any income received from the set-aside specific to

the 1,000 acres and also the 300 acres over his 1,000 of NCA which he

Lk

is willing to plant. " Producers who are willing to do this must look _ ,f

closely at the beﬁefifs'thelprogram provides to see if they outweigh
the costs of particii:ation°
It is also true that certain situations make. program participation

more attractive to prddﬁcers. If producers are will to -grow non-NCA
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" crops theﬁ they are not as restricted by the prégram regulations
as producers who are uﬁwilliﬁg to grhw noh~NCA crops. For example,
using the samé 2,000 acre farm with 1,000 acres of NCA a producer
interested in growing strictly wheaf for full deficiency payment
could grow 800 acres of"wheat.'.The Farm Program restricts the
acreage he can plant even though he may bé.willing to plant 1,300
acres. In this particular case a producer who is-not.willing to grow
a non-NCA crop‘will likely double summer fallow 200 acres of his
-cropland. A producer who is willing to grow a'ﬁpn—NCA crop can plant
thg 200 acres he would have double summer fallowed and an additional
300 acres of non-NCA crop so he does not lose the income potential
of these acres. This makes program participation more attractive.
The uniqueness of each individual farming operation, different
expectations of prices and yields, apd tastes and preferences -
with respect to croppiné patterns makes it difficult to draw specific
conqlusioﬁs about how producers should participate in thé Farm
Program, it at all. General conclusions about the factors which
iﬁfluence decisions are helpful énd these are presented below.
The prices of the crops used in this sﬁud& were varied in set

22/

relationships based on historic information——'. Barley was priced

22/ Mdntana Crop and Livestock Reporting Service, Agricultural

Prices, January 1968 - December 1977,
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approximately $.60 less per bushel than winter wheat and winter wheat

was priced approximately $.:30 below the price of spring wheat. These:\

relationships were chaﬁged in some cases to determine effects of the
feiative magnitudes of price variables in specific situations.

The basic crop mix influences the options open to the producer
and therefore, his 6ptima1 allocation of resources.' The 1977 crop
mixes are used here as a frame of reference in presenting the results
of Fhis study.

Based on the cost of production stﬁdies used to provide infor—
mation, the most common cropping pattern in Montana is approximately
80 percent wheat and 20 percent barley. These are percentages of
crop relative to the producers planted acres, not total cropable
acres, Although cropping patterns affeét the level of participa;ion
and profitability of the Farm Program the méjor facfor which affects
the optimal allocation of resources is the ROVC of the possible
' aétivities available to the producer. With the 80 percent ﬁheat
and.26 percent barleylcrop mix all of the activities of the wheat
and barley progréms are openvto the producer.

Returns over variable costs are cqmposed of three components;
expected yields, expected prices, and variablé costs, As the ROVC
for the enterprises increase it become more costly in terms qf
acres of foregone production (voluntary reduc;ions,.set—aside and -

additional diversion) to comply with the program, A pqint is
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reached.whén‘ip becémes more desirable to stay out of the Farm
Program‘to maximize ROVC from the given‘resoﬁrce base.

Enterprise Variéble costs were held constant in this study because
it would take relatively large shifts in variable éééts té cause the
same effect.as.small shifts_in expecged prices and yieldé.' Addition=~
ally, constant variable éoéts alds in the intérpretation of.resuits.

Another reqﬁirement of the decision.modgl is the spécificétion
of wheatland barley prices. Prices mﬁst'be specified before a
calculation of deficieﬁcy payments can be made. This requirement
also allows for easier interpretation of the results; With the
simplifying assumbtions of constant variable costs and spécifieq
prices, interpretation of resul;s is Best accamplished thrpugﬁ priée
and yiéld relétionships. Tables 5 and 6 show‘the'basic situations
and optimal solutions to the repreSentétive.férms which had an 80"

: percent‘wheaf and 20'pércent,barléy crop mix in i977.

Some explanation of the inforﬁatién'presentéd in the tables'is‘

' useful. For exémplé, Table 5 shows basic assﬁmptions and basic
soiutions for both program and nonprégram cases. Each case is
‘indentified by a letter and a number. Tﬂe first segtion of the iable;
basic assumﬁtions; list the major_assuﬁptioné used for each repre-
gentative farm &hen providing inpuf to the linear programming decision
model, The second section of the tables, optimal solutions, presents

the results for each representative farm. For example, using case




Table 5. 1978 Program and Nonprogram Solutions for Representative Farms with an Eighty
Percent Wheat and Twenty Percent Barley Crop Mix in 19772,

Nonprogram Solutions Program Solutions
Case Code c9® 615 a17® e20®  ¢22® e’ a2 c1s®  cie®
A. Basic Assumptions
Expected Selling Price ($)
Winter Wheat 3.40 3.25 2.85 2.85 3.15 3.10 2.95 3.10 2.65
Spring Wheat 3.70 355 3.15 3.15 3.45 3.40 3.25 3.40 2.95
Barley 2.25 2,15 2.20 2,25 2.55 2.00 1.85 2.00 2.00
Expected Fallow Yields
Winter Wheat 30 30 30 22 22 30 30 30 30
Spring Wheat 24 24 24 16 16 24 24 24 24
Barley 40 40 40 32 32 40 40 40 40
Program Yields
Wheat 38 30 30 30 30 38 38 30 30
Barley 48 40 40 40 40 48 48 40 40
1977 Wheat Acreage 480 480 480 480 480 480 480 480 480
1977 Barley Acreage 120 120 120 120 120 120 120 120 120
B.) Optimal Solutions
Acres of Winter Wheat 600 600 200 200 200 500P 500P 500pP 500P
Acres of Spring Wheat
Acres of Barley 400 400 400
Acres of Summer Fallow 600 600 600 600 600 500 500 500 500
Acres of Stubble Mulch 100 100 100 100
Acres of Winter Wheat for Hay
Acres of Spring Wheat for Hay
Acres of Barley for Hay 100 100 100 100
Acres of Winter Wheat for Hay or Grazing
Total Returns Over Variable Costs ($) 38760 36060 31860 20900 26060 34000 34600 33400 31400
Program Payments ($) 0 0 0 0 0 2850 5700 2250 9000
General Participation Range ($)
High 2110 2660 370 8 120
Low =940 -949.09 -40 =590
2/ The ratio of normal crop acreage to total cropable acres equals .5 for all cases and the K-factor for wheat is equal
to 1. for all cases.
b/

A minimum fall seeded acreage of 1/3 of the cropped acres was required.

0§
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Gll the optim;l allocation of resources.includes 500 acres of winter
wheat for paftial deficiency payment, 500 acres of summer fallow,
100 actes of stubble mﬁlch, and 100 acres of barley for hay. | This
cropping pattern produces $34,000 of returns over variable costs
of which $2,850 are governmeqt payments. Ihe ~$940.00 under the
low general parficiation range indicates the producer would only
have to be penéiized $940.00 and he would stay out of the program,
The larger this number is the better the Farm Proéram looks for
the producer.‘ The general participation range is an indication of
how close the particular case farm is to being on thé border line of
being in or staying out of the Farm frogram. |

As was noted the P behind the 500 acres‘of.winter wheat stood
for wheat growﬁ for partial deficiency payments. ?he letter F étands.
for full deficiency paymen£ except in one case wﬁich is noted later.
All of the acreages listea are acres of crop after fallow unless the'
number of acres is followéd by the letter R which denotes recrop.

The éne exception where thé letter F does not stand for fuil
deficiency payment is case E13 in Table 6, Théfe'fhe letter F stands
for summer fallow aﬁd R for recrop meaning the 1200 acres of barley
was split between fallow and recrop.

The letters AD -stand for additional diversion 6ppion.which is
availablé under thé bérley program. For example, case E5 in Table 6

shows 232 acres of barley oﬁ_recrop grown_for partial deficiency




Table 6.

1978 Program and Nonprogram Solutions

for Representative Farms with an Eighty
Percent Wheat and Twenty Percent Crop Mix in 19772,

Nonprogram Solutions

Cass Cods 33“ Mcdef Bﬁlf £8® E9® E11% Eldeef
A.) Basic Assumptions
Expected Selling Price ($)
Winter Wheat 2.80 2.80 2.80 3.25 3.10 3.00 2.80
Spring Wheat 3.10 3.10 3.10 3.55 3.40 3.30 3.10
Barley 2.20 2.20 2.20 2.20 0 2.20 2.20
Expected Fallow Yields
Winter Wheat 30 30 30 30 30 30 30
Spring Wheat 24 24 24 24 24 24 24
Barley 40 40 40 36 0 36 40
Program Yields
Wheat 30 30 38 30 30 30 38
Barley 40 40 48 40 0 40 48
1977 Wheat Acreage 480 960 480 480 480 480 960
1977 Barley Acreage 120 240 120 120 120 120 240
B.) Optimal Solutions
Acres of Winter Wheat 600 600 600 F
Acres of Spring Wheat 1200R
Acres of Barley 600 1200R 600
Acres of Summer Fallow 600 0 600 600 600 600 0
Acres of Stubble Mulch
Acres of Winter Wheat for Hay
Acres of Spring Wheat for Hay
Acres of Barley for Hay
Acres of Wheat for Hay or Grazing
Total Returns Over Variable Costs (§) 33360 54960 33360 36060 33360 31560 59088
Program Payments ($) 0 0 0 0 0 0 0
General Participation Range ($)
High 1810 489,23 160 4960 3010 1960 5700
Low
a/ The ratio of normal crop acreage to total cropable acres equals .5.
2/ The ratio of normal crop acreage to total cropable acres equals .8.
s/ The ratiq of normal crop acreage to total cropable acres equals 1.
A Inputs into this representative farm allowed NCA crops other than wheat or barley to be grown.
L Inputs into this representative farm allowed Non-NCA crops to be grown.
£/

The K-factor for wheat was set at .8 in the representative farm,
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Table 6.

Continued.

Program Solutions

cde

cdef af

Case Code E2 E5 E7 E10 E12
A.) Basic Assumptions
Expected Selling Price ($)
Winter Wheat 2.30 2.60 2.80 2.95 2.60
Spring Wheat 2.60 2.90 3.10 3.25 2.90
Barley 1.70 2.00 2.20 0 1.60
Expected Fallow Yields
Winter Wheat 30 30 30 30 30
Spring Wheat 24 24 24 24 24
Barley 40 40 36 0 40
Program Yields
Wheat 30 38 30 30 30
Barley 40 48 40 0 40
1977 Wheat Acreage 960 960 480 480 3000
1977 Barley Acreage 240 240 120 120 600
B.) Optimal Solutions
Acres of Winter Wheat B824P-R 768F-R 384F 500P 2500P
Acres of Spring Wheat
Acres of Barley 192F-R 232P-AD-R 116P-AD
Acres of Summer Fallow 0 0 500 500 2500
Acres of Stubble Mulch 184 200 100 100 500
Acres of Winter Wheat for Hay 100 100
Acres of Spring Wheat for Hay
Acres of Barley for Hay 500
Acres of Wheat for Hay or Grazing
Total Returns Over Variable Costs ($) 48558.40 50817.13 30114 31100 148250
Program Payments ($) 26940 21458 5714 4500 40000
General Participation Range ($)
High
Low «13640 -1029.60 -2034 =440 -26450
a/ The ratio of normal crop acreage to total cropable acres equals .5.
b/ The ratio of normal crop acreage to total cropable acres equals .81.
</ The ratio of normal crop acreage to total cropable acres equals 1.
g/ Inputs into this representative farm allowed NCA crops other than wheat or barley to be grown.
s/ Inputs into this representative farm allowed Non-NCA crops to be grown.
£/

The K-factor for wheat was set at .8 in the representative farm.

€S
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payment under the additional diversion option.

Eighty Percent Wheat and fwenty Percent Barley Crop Mi# in 1977

Using.the established price and yield relationships.ﬁith price
levels of barley at $2.20, winter wheat at $2.80, and spring wheat
at $3.10 and wifh expécted fallow yields equalhto mean program yields:
for wheat and barley in Monténa; resulés from Table 5 and 6 show
producers should consider staying out of the Farm Program. With
these price levels and yleld relationships it becomes marginally
_Better in terms of maximizing returns over variable costs to stay
out of the Farm frogram and grow barley after fallow.

With the same price levels, barley at $é{20, winter Wheaé at
$2.80, épring wheat at $3.10, and éxpecfed yields for wheat and
barley edual to the lower limit of pfogram yields, it 1s also
marginally more profitable.to stay out of thée Farm Program and grod
_barley on-previousl& fallowed gréund. These results, are shown in
Table 5. Program yields in these cases remained at their mean
levels of 30 bushels for wheat and 40 bushels for barley. With iow
expected ylelds and average program yields a program solution seems‘
highly probable,

Staying out‘of the program with low ekpectéd yields, average
program yields and érice relationships as shownin Table 5 indicates
the deficiency péyments received at average program yiélds, zero for

barley, $13.50 per acre for wheat, are not enough to overcome the
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low expected yields. Sensitivity analysis shows the per acre
deficiency payments need increase only a small amount before they
.would be attractive enough'to hold resources.in'the Farm Program, .
_‘given the low expected yields.: This per’ acre increase in.deficiency'
payments needed to hold resources in the Farm Program can oome from
increases in program yields, relative to expected yields.assuming price.
ilevels are held constant:: i | | | | .

.Given,the price'and yield relationships shown;in Table 5 and 6 :
.the decision.model chooses:nonprogram barley-grown'on previously
fallowed ground as the most profitable allocation of resources. For
a variety of reasons, Montana producers may not w1sh to devote their
nentire acreage to barley. Therefore, restriction was introduced to
force a'minimum nnmber of fall seeded acres to enter the'solution.
It was a means ‘of forcing diversification.‘ In the nonprogram solutions
the decision model still allocated resources to nonprogram barley on
fallowed ground after the minimum fall seeded acreage requirement was g;
| fulfilleda In this analysis the minimum required fall seeded acreage
' was always filled with winter wheat. Introduction of’ the minimum :‘ i
fall seeding requirement caused a slight reduction in. the value of the
objective function in the nonprogram solutions and had no effect on

the program solutions._
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The quéstion arises és to what price and/or yield relationships
must exist before the decision model will choose a nonprogram °
solution in favo? of wheat rather than barley.

Table 6 shows that a-reduction in the expected yield of barley,
to 36 bushels with the pfice of barley held at $2,20, winter wheat
‘at $2.80 and spriné wheat at $3.10 per bushel, was not enough to -
cause a nonprogram solution in favor of whegt. Case E7 and El1l
indicate that not onlj do expected barley yieids have to be reduced
but thé price of Winteriwheat_must be iﬁcreased to approximately
$3.00 per busﬁel before ahnonprogram solution in favor of wheat is
aéhieved. . This indicates that producers should consider stgying out
of the Farm Program if the price of winter wheat'approaches $3.00
per bushel and their operations are similar to those pfesented in
Tables 5 and‘6. |

With price and yileld relationships as shown in Tables 5 and 6,
in cases Gl1l, G12, G16,IE5, and E7, the decision model éllocates
resources to winter wheat for partial deficiency payment if the
K~factor 1s one énd,to winter wheat for full deficiency payment and
barley fﬁr partial deficiency payﬁeﬁt under the additional diversion
‘option if the K;factor for wheat is .8, With a K-factor for wheat
of 1., case ﬁZIin Table 6 shows that as prices fall and per acre
deficiency payments rise the optimal aliocatioﬁ of resources changes

from all partial deficiency payment wheat to a mix of partial
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deficiency payment wheat and full deficiency payment barley.,
Although expected. wheat price was varied to.achieve a nonprogram

wheat solution, the decision mo&él only has ROVC as an indication

‘of profitability and opportunity cost. Expected yields and/or

variable costs could have been varied to achieve the ROVC level

achieved by varying pricé. The same solutions would have resulted-

. With. this in mind there is considerable flexibility in the interpreta—

tion of the results thus far, -
For example, with barley at $2f00 per bushel, winter wheat at
$2.80 per bushel and spring wheat at $3.10 per bushel the expected

yield for winter wheat need increase by only 3 bushels per acre to

. achieve a nonprogram solution in favor of winter wheat. Although this

is not shown in the tables the-results are éasily’calculated for an§
csse. Vatiation in exbected yiéids will be discussed later. Many
possible comhinations of the three compbnents of ROVC wiil yield the'
same ROVC for any énterptise and these results should be inter-
pretated within the‘rigidipfice and field structﬁre used"in_thiS'

analysis.

Winter wheat dominsted spring wheat when using the initial price

enter the solution the ROVC from growing spring wheat had to exceed

that of winter wheat. With the specified price and yield structure

used in this study a two bushel per acre expected yield increase in

N

~and yield structure .6f wheat and barley. Before:the.spfing wheat would
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spring wheat yields, all other things remaining constant, shitted
spring wheat on fallow to the decision model's choice over winter
wheat. This is shown in Table 7 which pertains to a two- thirds wheat
and one—third barley crop mix, but holds true for all crop mixes,

In the spring wheat producing areas of Montana this small
improved yield of spring wheat relative to winter wheat is’ highly |
: probable. For these producers the best use of their resources, when
spring wheat price is approximately $3.10, is to stay out of the Farm
Progran and grow spring wheat on fallow.

With improved spring wheat yilelds, relative .to winter wheat,
and a spring wheat price below $3,10 the decision model allocated
resources to growing spring wheat for partial deficiency payment:as it
did with winter wheat. Because the Farm Program does_not distinguish
between spring wheat and winter wheat the K~factor effects the
allocation of resources to spring wheat production in the same.manner»
as 1t affected winter wheat. If the K—ractor is 1.0 the‘decision

.model allocates resources to the production of wheat for partial

deficilency payment. If-it is .8 the decision model allocates resources

to the production of wheat for full deficilency payments plus barley for

partial deficiency payments under the additional diversion option,
Although three farm sizes were used initially only the repre-

sentative farms with 1200 total cropable-acres are presented here. -Due

to the linearity assumptions 1t does not matter how many acres the




Table 7. 1978 Program and Nonprogram Solutions for Representative Farms with a Two-Thirds
Wheat and One-Third Barley Crop Mix in 19772,

Nonprogram Solutions Program Solutions
Case Code St 56 s7 "
A.) Basic Assumptions
Expected Selling Price (§)
Winter Wheat 2.80 2.70 2.75 2.35 2.35 2.60
Spring Wheat 3.10 3.00 3.05 2.60 2.60 2.90
Barley 2.20 2.10 2.15 1.70 1.70 2.00
Expected Fallow Yields
Winter Wheat 30 22 22 34 32 22
Spring Wheat 24 16 16 30 34 16
Barley 40 32 32 44 48 32
Program Yields
Wheat 30 30 30 30 38 30
Barley 40 40 40 40 48 40
1977 Wheat Acreage 400 400 400 400 400 400
1977 Barley Acreage 200 200 200 200 200 200
B.) Optimal Solutions
Acres of Winter Wheat 340pP
Acres of Spring Wheat 400P 400P
Acres of Barley 600 600 600 160F-AD
Acres of Summer Fallow 600 600 600 420 420 500
Acres of Stubble Mulch 80 80 100
Acres of Winter Wheat for Hay 200 200
Acres of Spring Wheat for Hay
Acres of Barley for Hay 100F 100R 100
Acres of Winter Wheat for Hay or Grazing 120 120
Total Returns Over Variable Costs ($) 33360 20880 21840 45032 55236 20696
Program Payments ($) 0 0 0 14040 17784 8358
General Participation Range ($)
High 00.00 210 00.00
Low -12406 -15718 -1240
5/ The ratio of normal crop acres to total cropable acreage equals .5 for all cases and the
K-factor for wheat is equal to 1. for all cases.
b/ Inputs in this representative farm allowed Non-NCA crops to be grown.
</

A minimum fall seeded acreage of 1/3 of the cropped acres was required.
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producer has to work with. When the ratio of normél crop acres to
total cropped .acres equals .5 the same general solutions will hold for
all farm sizes. There_are exceftions to this whgn the humber of ﬁCA'
acres grow so large the $40{000 payment limitation is exhaused or as
the ratio of NCA to TCA changes. These situagions will be discussed

later.

Two-Thirds Wheat and One-Third Barley Crop Mix and 40 Percent Wheat and

60 Percent Barley Crop Mix

The percentage of wheat relative to'barley influences what the
producer can grow under tﬁe reguiations of the Farm Program, ‘'As the .
crop mix shifts from wheat to barley it becomes less costly, in terms
of set-aside, to comply with the Farm Program. This is due to the
relative magnitudes of the set—aéidejfeduiréménts of wheét aqd barley. -
Wheat requires a 20 percent set-aside and bériey dnly a 10 pefcent
set-aside. Producers ao not receive thglbeﬁefits of a reduced'set# 
aside unless barley is a viable program solution. Otherwise, even at
high percentages of barley in the crop mix, it may be just as costlf
to comply with the Farm Program 1f wheat is thg:optimql program
solution. |

Tables 7 and é shéw that changes ih crop mix do not have much,
if any, efféct on the optimal solutions for the representative farms,

" This is due to the fact that winter wheat for partial deficiency payment




Table 8. 1978 Program and Nonprogram Solutions for Representative Farms with a Forty
Percent Wheat and Sixty Percent Barley Crop Mix in 19772,

Nonprogram Solutions

Program Solutions

Case Code c80 682 c81® G85
A.) Basic Assumptions
Expected Selling Price ($)
Winter Wheat 2.85 2.80 2,70 2.65
Spring Wheat 3.15 3.10 3.00 2.95
Barley 2,25 2,20 2,10 2.05
Expected Fallow Yields
Winter Wheat 30 34 30 22
Spring Wheat 24 28 24 16
Barley 40 44 40 32
Program Yields
Wheat 30 30 30 30
Barley 40 40 40 40
1977 Wheat Acreage 240 240 240 240
1977 Barley Acreage 360 360 360 360
B.) Optimal Solutions
Acres of Winter Wheat 500pr 500P
Acres of Spring Wheat
Acres of Barley 600 600
Acres of Summer Fallow 600 600 500 500
Acres of Stubble Mulch 100 100
Acres of Winter Wheat for Hay
Acres of Spring Wheat for Hay
Acres of Barley for Hay 100 100
Acres of Winter Wheat for Hay or Grazing
Total Returns Over Variable Costs ($) 34560 38640 31400 31400
Program Payments ($) 0 0 8250 9000
.
General Participation Range ($)
High 604 168
Low ~556 ~1640
a/ The ratio of normal crop acres to total cropable acreage is equal to .5 for all cases and the
K-factor for wheat is equal to 1. for all cases.
b/

A minimum fall seeded acreage of 1/3 of the cropped acres was required.
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. remains. the decision model's choice at the price and yield levels used, .
Becauée barley is not an.optimal prograé solution at the price and |
yield levels shown; it is not any less‘costly to cpmply with the Farm
‘Program. .

Tables.7'and 8 show; in general the.optimal soltuions for
represéntative farms with two-thirds wheat and one-third barley and
40 percent wheat and §0 percent barley are the same as for farms_with
80 percent wheat and 20 gercenﬁ barlef.

To achieve a nonprogrém solution with the two—ﬁhirds wheat and 40
percent wheat crop mixes and using tﬂe established price and yield -
relationéhips thé price levels had to reach $2.20 per bushel fof
barley, $2;80 for winter wheat, and $3.10 for spring wheat. ' At
. these price 1evelé, and mean expected yields,,tﬁe optimal allocat;on
of resources is nonprogram barley after fallow.’

When expected selling price falls below these levels, while méintainihg
their relative positions, Tables 7 and 8 show that wheaf for partial
deficiency payment was the most profitabie allocation of resources.

As- with the 80-20 crop mix'this depends on the value of the Krféctor.
With a K~factor of 1.0 the partia} deficiency payment wheat option is
most attractive. With a K~factor of .8, wheat for full deficiency
pa&ment is most attractive. |

Tables 7. and 8 also show that as ekpeCted yields. fall relative
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--to program'yields, the price levels can also fall and.nonprogram
solutions are‘still'attractive. .Cases.S6, S7'and G85 show that as
expected yields'fall; price.levels can fall approximately $.16 per
bushel and allocation‘of.resources still.goesito nonprogram béﬁléy‘
“‘after fallow. As long as yields and.prices were reduced in set‘c.
relationhips the,crops renain in the sane relative relationShip'and
nonprogram solutions manimize ROVC. |
Using the lower limit if expected yields and normal program
‘ yields it could be expected that deficiency payments would be enough
to hold resources in the program. However, this is not thé case.
'-Sensetivity'analysis indicates there need be‘only a slight increase
in per acre deficiency'payments to make the decision model allocate
resonrces to program activities.l With low expected yields and prices‘:'
“the program yield could increase'to briné abodt thehnecessary-increase“
in per‘acre'deficiency payments to pull'resources into the Farm
Program. | -

100 Percent Barley in 1977

Results'for-the representative farms with a 100 percent barley
base in 1977 are shown in Table 9,

Producers with a 100 percent barley base do not haye option of
growing wheat ‘for &ull deficiency‘payment. ‘This ‘does not effect the o
~results thongh as. the optimalﬁallocation.of resources are the same -

as the previous crop mixes, -




Table 9. 1978 Program and Nonprogram Solutions for Representative Farms with a Zero Wheat
and One Hundred Percent Barley Crop Mix in 19772,

Nonprogram Solutions Program Solutions
Case Code 651 cs3° 650 660 c61°
A.) Basic Assumptions
Expected Selling Price (§)
Winter Wheat 2,75 2.80 2,60 2.65 2,70
Spring Wheat 3.05 3.10 2.90 2,95 3.00
Barley 2.15 2.20 2.00 2.05 2.10
Expected Fallow Yields
Winter Wheat 30 30 30 30 30
Spring Wheat 24 24 24 24 24
Barley 40 40 40 40 40
Program Yields
Wheat 30 30 30 30 30
Barley 40 40 40 40 40
1977 Wheat Acreage 0 0 0 0 0
1977 Barley Acreage 600 600 600 600 600
B.) Optimal Solutions
Acres of Winter Wheat 200 500p 500P 500P
Acres of Spring Wheat
Acres of Barley 600 400
Acres of Summer Fallow 600 600 500 500 500
Acres of Stubble Mulch 100 100 100

Acres of Winter Wheat for Hay

Acres of Spring Wheat for Hay

Acres of Barley for Hay 100 100 100
Acres of Winter Wheat for Hay or Grazing

Total Returns Over Variable Costs (§) 32160 31560 31400 31400 31400
Program Payments ($) 0 0 9750 9000 8250
General Participation Range ($)

High 760 70

Low =990 -590 -210

= The ratio of normal crop acreage to total cropable acres equals .5 for all cases and the K-factor for wheat
is equal to 1. for all cases.

= A minimum fall seeded acreage of 1/3 of the cropped acres was required.
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"As the price of barley approaches_$2.20 per bushél, within the-
§pecified price-relationghip, the decision model allocates resources
to nonprogram barley after fallow. With lower prices, the decision -
model allo;ates resources to winter wheat for partial defiqiency”
payménts.

Producers who did not ﬁave a wheat base were not eligible for the
full.deficieﬁcy payment wheat option. With a K~factor of 1.0, as.in
the bases in Table 9, this had no effect on results; Méintaining the
approximate prices.and yields shbwﬂ-in Table 9 but‘reducing the
- K=factor to .Slfor'wheat the deéisién model allocates resources to
barley after fallow for partial déficiéncy payment plus‘;dditiénal
'diversi;ﬁ payments, If prices or -yields were such that n6n~particé
ipation maximizeé ROVC it does not matter whét the K~factor is.

100 Percent Wheat in 1977

Table 10 éhows the results from the represéntative farms which
had a 100 percent wheaf base in 1977. Results show with normal
expected yieldé‘and bricé levels similar to thoée used in the previoué
tables, the decision model still a;locates resources to the production
of nonprogram‘barley after fallow when the price of barley reaches
$2.20 per bushel., Below this price levél, maintaining relativé
prices, résources are allocated to-the production of winter wheat
féf partial.deficiengy payments, the same results obtained in the

previous crop mixes.




Table 10.

1978 Program and Nonprogram Solutions for Representative Farms with a One

Hundred Percent Wheat and a Zero Percent Barley Crop Mix in 19772

Nonprogram
Solutions Program Solutions
Case Code G32b GJOb GS]b
A.) Basic Assumptions
Expected Selling Price (§)
Winter Wheat 2.80 2.60 2.75
Spring Wheat 3.10 2.90 3.05
Barley 2.20 2.00 2.15
Expected Fallow Yields
Winter Wheat 30 30 30
Spring Wheat 24 24 24
Barley 40 40 40
Program Yields
Wheat 30 30 30
Barley 40 40 40
1977 Wheat Acreage 600 600 600
1977 Barley Acreage 0 0 0
B.) Optimal Solutions
Acres of Winter Wheat 200 500P 500P
Acres of Spring Wheat
Acres of Barley 400
Acres of Summer Fallow 600 500 500
Acres of Stubble Mulch 100 100
Acres of Winter Wheat for Hay
Acres of Spring Wheat for Hay
Acres of Barley for Hay 100 100
Acres of Winter Wheat for Hay or Grazing
Total Returns Over Variable Costs ($) 31560 31400 31400
Program Payments ($) 0 9750 7500
General Participation Range ($)
High 70
Low -1390 =940
a/ The ratio of normal crop acres to total cropable acreage equals .5 for all cases and the
K-factor for wheat is equal to 1. for all cases.
b/

A minimum fall seeded acreage of 1/3 of the total cropped acres was required.
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It can‘be inferred from the pre#ions crop mines that the-lOb
percent wheat cases:wifi react in the same way to changes in the
K—factor.: As.with the previous'crop mixes, spring wheat did'not
enter the solution of the representative farms‘shOWn in Table 10,
_Before spring wheat will enter the-soiution‘the ROVC for spring wheat
must be greater than-winter.wheat..

Special Cases:

. Questions nany prodncers will have with'regard to specific
iteMS were also anaiyaed‘in this study. A few ofvthese guestions are:
what effect does the $40,000 pa&ment limitation have on my operation?t
how will it effect my decisions if I am willing to plant more acres
than I have NCA7 what happens as the ratio of'normal‘crop acres to
total crop acres approaches one?, what effect wiil_a‘willingness‘to
plant nonprogram crops such as safflower ox mnstard have? -
-At,pricellevels of $1,60'per bushei'forfbarley,.$2.60.per.-'
bushel for winter wheat and $2.90 pér buahellfor spring wheat it
.requires approximately 3,000 acres of NCA tozuse.up the entire $46,000
of.program payments. fIhis means that the‘payment iimiations Will not ‘
be a problen to mostIMontana prodncers. Case E12 in Table 6 shows
the program payments are used by growing winter wheat for: partial
Jeficiency payment with a K~factor of 1. Prodncers must be even
bigger ‘than this before they would be willing to get out of the program

~due to' the payment(limitations. Producers must have.enough cropable -
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acreage to make up the $40;000 program payment they would 1oée if:
they di& not participate in the Farm Program. At price levels
shown.in case E12 of Table 6 and with normal expected and program
yields, resources were allocated to the production of 2,500 acres of
'wﬁnter wheat for partial deficiency payment. The $40,000 of program
~ payments were used up with only 2,050 acres of the 2,500 acres

' intended‘fér harvest as grain.

The question of the $40,000 payment 1imit§tion islrelated to thé
producers expectations of yields, prices-and his-variaﬁle costs of
pfoduction. If the combination of these three factors.produce a’

- relatively high ROVC from the crop or crops he p;oduces,'then he will

be able to make up the $40,000 of lost income with fewer acres than

other producers. In the example used above the decision model chose -

-winter wheat with a:ROVC of $48.00 per écxe aﬂdlbarley for:hay with
a.ROVC of $21.00 per acre as the optimal allocation of resources.
This produced an objecfive function value of $l48,250. This‘
$148,250 inéludgs $40,000 of deficieﬁcy payments at a rate éff$l9.50
per acre. A producer must be willing to plant approximately 3,109
acres ($148,250 % $485 of winter wheat with an ROVC of $48'pér acre
to achievé the same ROVC produced by 2,500 acres of winter whegt and
' 500 acres of barley‘foy hay when cdmplying with the program. thg-

thaf 3,100 acres would require 100 acres of recrop wheat and this
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:may not.provide the same'$48 per acre that winter.wheat on‘fallow did;
Hence, he may be required to plant slighly_more than 3,100 acres; With
this information, a producer then has to look at'the risks associated
with staying out of the program and assuming price and.yield risks
versus being in the program and sharing price and yilelds risks with
the governmment.

The above analysis.assumed the producer was willing to plant a

: nonprogram crop on'the unused fallowed acres. The willingness to.

'-'plant a nonprogram crop, such as safflower or barley for hay, on the.

500 acres of unused summer fallow the producer had when planting

© 2,500 acres of winter wheat enhances participation in the program.
Assume the producer is willing to grow safflower on the SOQ acres
'.of unusedlfallow and he expects yields of.l,OOQ'lbs. per acre at
-$150'per ton, with'variabie costs of $l8.75; Safflower is.still_not
competitive with crops such as wheat and barley." Thislmeans.thath
when acres of nonprogram crops such as safflower were permitted they .
were grown.on unused sufmer fallow or on acreage- the decision model
was . given in excess of the. NCA on the particular representative farm
”in question. However, ‘five hundred acres times an ROVC of $46 00 per
acre 1s $23 000 that will be gained by growing safflower. If
-safflower replaces barley cut for hay then $10 500 will be lost from
‘the barley hay. The producer ‘must then be willing to plant

arpromimately.3,349.acree ($160,7SQ ;_$48) Before he would be,.
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willing to.get out.of.the Farm Program due to the $40,000 payment
1limitation. | o |

At the’ specified prices and yield nonprogram crops were not
‘competitive with NCA crops. As long ‘as there i1s a positive ROVC
for non-NCA crops they.are a bonus crop, They add additional income
to'the farming operation when price levels for wheat and barley are
Low enough.to cause:program solutions. When price lewelsnare high |
. enough to cause nonprogram solutions these crops were no longer a
viable alternative, If safflower yields were 1,000'lhs. per acre'
which sold for $150 per.ton, and variable.costs were $éé.75 per acre,
the price of grain'hay would have tolreach $50 per .ton before it could
- compete for resources with‘nonprogram crops which produce:returns:?
'equal to those of~safflower, | |

Giyen the components~of'return.over variable'costs,.price, yield,
.:and variahle costs we can'see that;it also makes afdifference‘how the
', total ROVC per acre is increased lf price rises torincrease hOVC
" the deficiency payment falls. As the’per acre deficiency payment
.is reduced it will take more total planted acres and NCA to use up the |

total $40'000 payment limitation. This is not true if expected

. yields increase or variable costs fall

_ Each. producer s situation with respect to - the $40 000 payment _

'llimitation will be unique and he must try to analyze it through the
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hest means available to'him. A willingness to‘plant'additional‘
'acres'to-non;NCA crops enhances'program participation and a'willingness
to plant more acres of NCA crops than the producer hastCA makes
nonparticipation more attractive.

Due to the linearity assumptionslof'the decision model,
* variations in the ratio of NCA to TCA will have no effect on the.final
solution.with‘respeCt to whether the.producer should get in or'stay.
out of the Farm Program. As the number'of NCA acres grows relative
to total crop acres, the decision model will simply utilize the
-additional NCA acreage for the most profitable crop.‘ This, of course,.
is assuming price and yield levels ‘are such that resources would be
‘allocated to production of program crops and the producer is only
willing to plant within his'NCA. If prices and}or-yields are Such;'
_ that nonprogram "solutions would be attained and the producer is__-t
: willing to plant whatever his ratio of NCA to TCA is, the decision
.model simply allocates that numher of,acres to production of crops
grown outside of the- program.'

"There are problems with respect to the $40 000 payment
“ limitation if the assumption of planting acreage equal to the ratio
_ yalue is relaxed. As the ratio of NCA to TCA approaches one, and
price and‘yield levels.are such that program solntions are~obtained,
the-producer may not be able:to overcome the'$40,000 payment”

"'limitation by planting more acres outside of the Farm Program. With"'
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higher ratios and program solutions,fmore of the $40,060 possible'u a
' _ program payment 1s used up. As this ratio approaches'l.O the producer
.may not have the needed total acres he must plant before he can make
up the deficiency payment he would‘lose by getting'out of the program.
For.the opposite caselof'having a small ratio df NCA to-TCA the
producer may be willling to. plant enough of his total cropable
acreage to force him out of the program. Here again,,the uniqueness
of each case 1s emphasized. | :

Producers may also: ask about ‘the profitabllity of the wheat
haying and grazing program.' Since acreage devoted to this activity
.requires the same set-aside as acreage devoted to.wheat for grain,
the ROVC from'wheat hay in the wheat haying.and grazing option of the
c Farm'frogram must be competitive.with.wheat'cut,for grain."This
zwould require low returns for growing grain because of low expected -
yields and/or low expected prices or high returns from cutting grain
., for hay thOugh high prices or yields or a combination of both Since
the hay yields for each “type of grain were directly related to the

3/

expected grain yield through the use of a formula- for each type of

B

With The Farm Program In 1978, Department of Agricultural
~ Economics and Economics, Staff Paper # 78-5, Montana State
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Shaw, Art et al., Harvesting Grain for Hgy AS A ‘Means’ of Compliance
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graip the hay yieId'cdﬁld not be increased relative to thé éfain field
to give a'high ROVC for hay. The vafiable costs of cutting'grain for
hay were aléo held constant. Tﬁe only way to increase the ROVC‘Of.
cutting grain for hay was through increases in-the price éf hay. Two
price levels for hay were used in this analysis, $30.60 per ton, and
$40.60 péf‘ton. .Throughout most of the analysis the ﬁricé of hay was
- held at $30.00 per toﬁ. At this price lével, cutting wheat hay fqr
baymeﬂt did not ehfer program sdlutions; Tﬁelexceptidn is shown in
Table 7 whéré a minimﬁm fall seeded ééteage’was required and returns
from growing'the crops for grain were low due té low expected prices
on all of the crobs. Thé minimum fall seeded acreage reqﬁireﬁent was
200 acres, in cases Si'and 83, and the_lo& ROVC-fromygrowing winter
’wheat for grain'made the Wheét haying an& grazing program attractive
énough tolenter the solution. | |

Cutting grain for hay was always‘allowed in each model farﬁ_aﬁd
cutting,wihter wheat or béfley for hay genérally ente;ed the solution

onthe remaiﬁing acres 6f summer fallow exceeding NCA.




SUMMARY

The objectives of this study were to 1) develop a linear program-
ming model which would aid individual Montana dryland grain producers
in selecting optimal cropping patférns under the reéulationsjof the
Food and-Agricultural Act'of 1977. 2) To develop the linéa¥ program-
ming model in a format easily adapted to AGﬁET, a computer based
‘agriculpurai information system, so the linear.program éan be con-
tipuoﬁsly updated. 3) To derive general conclusions concerning the
impact of varying fesﬁurce bases and product price levels have on
relative profitability of various options under the new Fafm Prograﬁ.
4) To determine what factors will have significant impact on a
producer's'decision to comply or not'comply with the Farm Program
regulations,

The first two objectives, stafed above, have been accomplished.
The linear programming package developed has already been adapted to
AGNET and has recently been revised to reflect changes in the Farm
Program rules for the 1979 crop year.

Information preéented in the Results and Conclusions indicate
varying the crop mix had- little effect on the optimal.allocation of
resources. Because growing ﬁheat for partiai deficiency payment -
dominated other program solutions, given the price and yield relation-
ships used, changing the.croﬁ mix did not effect the optimal

allocation of resources. .
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The Farm Program does not diétinguish between winter wheat and

-~ spring wheat so the decision model's choicé of winter wheat for partial

deficiency payment, in program solutions would be replaced by spring
wﬁeat for partial‘deficiency-paymeng'if spring wheat returns.over
veriable costs.imp;ove'relative to winter wheat, This can be‘accom— :
plished through expected price and/or.yield increases felative.to
winter wheat.. ﬁecause the crop mix is importaﬁt only to program
actilvities chamging the crop mix hed'no effect on nonprogramISOiutions;

Changing the number of normal'crop acres relative to total crep

acres did not effect the allocation of resources to a particular

‘cropping option. Due to the linear nature of the decision model any

increase or decrease in NCA.was simply allocated to the most profitable
eropping pattern when price and yielde were atrlevels which caused
program solutiens.

Problems with increesing tme NCA were encountered whem the NCA:
was large enough to use the maximum deficiency payment allowed. When .
the NCA~ reached 3, 000 acres the entire $40,000 payment 1imitation was
used. At this p01nt_p;oducers must consi@er the alpernatmve.of

staying out of the program if they have enough acres to make-up the

deficiency payment they would lose by not”participating‘in the Farm :

Ll

Program. If the ratio -of NCA to. TCA is_large‘eneugh, then the prodmcer

mnay not have enough'total cropable acres to make up the deficiency *

paYmeﬁts he would- lose by nonparticipation.
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Thoughout most of thg analysis, program yields weré held at the
average level for program yields of all Montana countiles. In general,
increases in prbgram yields will make program participation more
attractive, at any given price level, and decreases in program yields
will make program participation 1esé atﬁractive. The question then
arises as to what level program yields would have to be befére the
deficiency payment would be large enough to pull resources into the
program that would otherwise not be in the program.

When average program yields were‘used with low expected yields
and price levels such that nonparticipation was marginally better,
sensitivity analysis showed that small increasés in program yields,
everything else held constant, would be enough to pull resources back
into participating in the Farm Program. The'same is tfué forucases
where normal expected yields were used and program yields weré set at
fhe maxiﬁum for wheat and barley. Maximum program yield fqr wheat
Qas 38 bushels per acré and for barley‘48‘bushels per acre.

Tﬁe most important factors which influence a producers decision
‘to comply or not comply with the rules of the Farm Program are the
prices he expects to receive for his crops énd their expected yields.

A review of Tables 5 Ehrough 10 indicates the expected price of
barley must reach 52.20 per bushel before barley will be grown outside

of the Farm Program. When the price of barley falls below this level,
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'everything else remaining constant,—the partial deficiency payment
wheat option is utilized if the‘Kffacto£~is one. The full deficiency
payment Wﬁeat option is utilized if the K~factor for wheaf is .8,

Results also show the price of winter wheat must-réach $3,00
per bushel, with assumptions as shoﬁn, before winter wheat will be
grown outside of the Farﬁ.Prégram. Spring wheat will take the-place
of winter wheat in.bdth program and honprogram soiutions with smail
changes in the expectéd price or yield strﬁbture which favor spring
wheat. .When the ROVC‘for barley is at a level that will not result
in a nonprogram solution and the pfice of_Winfer wheat is below
$3.00, the partial deficiénéyvpaymenf wheaf option is mést attractive
with a K~factor for wheat of 1.0. If the K~factor for wheat is
lowered to .8 the decision model uées all of the full &eficiency
 payment wheat acreage possible and the remaining NCA ié devoted to.
tﬁe ﬁroduction of Barley for partia; deficiency paYméﬁts plus
‘additional diversion payments.

Expected yieldg‘ﬁeré held conséaht thrbughouf mosf of tﬁé
'_ anélysis\beqause egpécted yield ané expected price are péffect
substitutes with respecflto influeﬁcing-ROVCf |

Tables 5 througﬁ 10 show nonprogrém bquey was the optiﬁal _
allocatioﬁ of resoufceg'when the price of bar;ey reachgs'$2.20} -ﬁhen ,

barley ﬁas set at $2,20, winter wheat wds set at $2.80 and spring.
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wheat was $3.10 per bﬁshel. With these prices as a base the expected .
yield 6f barley was reduced by four bﬁéﬁels per acre to gllow'winte£
wheat_to come in as é nonprogram Crop. The.four bushel decrease was
_not enough to accomplish this, The.price of winter wheat had to be
increased to $3.06 per bgshel to get a nonprogram winter wheat.
solution. The exﬁected yield of winter whgét could havg‘been increased
to achieve a nonprogram solution., The quéstion 1s then, how much must
éxpected.yields incfease to get a nonprogram wheat solution if Winter
wheat prices are held at $2.807? 'Anélysié indicated expected winter
:wheat yields need be increased only 3'bushels per acre fo? the
Aecision mpdel to allocate resources to nonprogram winter wheat after
fallow. Simple partial'ﬁudgeting exercises can be used to.calcuiaté
~f_he expeéted yiel&s necessary to qhange the progrém solutions té'
nonﬁfogram solﬁtions at any price level, A 2 to 4 bushel iﬁcréase
over average expectéd yields for wheat, when whéat prices are in the
$2.60 to $3.00 range, is enough to'alloéaté resources to éro&uqtioﬁ‘.
of crops outside of the Farm Program. |
The information p?esented in this study shows there are many

possible pétioﬁs and many varlables each individual producer musf
examine to get a’thorough.anaiysis of his situation. The resulté
- presented here can be‘ﬁsed as guildelines for.prodﬁqers who want - to

..know if they éhohld pérticipate in the Farm Program or stay out.
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The uniqueness of .each producers case warrants an individual
analysis. This is possible through the use of AGNET. Any producer
' can determine the optimal cropping system for his resources by
utilizing FARMPROGRAM, which is a linear programming package adapted
to the AGNET system. This program is interactive and allows the’
producer to obtain an optimal cropping system given his resources,
:-costs, tastes and preferences, and expectations. FARMPROGRAM was'

developed from the models derived in this study.
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APPENDIX A

LINEAR PROGRAMMING MATRIX

Description of Activities and Constraints Included in the Fall Planting

Period Matrix. (Matrix appears on Page 91.)

ACTIVITIES
" Column # ' R ‘_ Description
1. ' * Right hand side'eonstraints.
2. . Zero, one variable indicating participation in

the Farm Program in general..

'3. Zero, one variable indicating partieipafion in
the Barley portion of the. Farm Program.for'full
aeficiency paymeﬁt. .

4, | . Zero, oﬁe vériabie'indicating farticipation.iﬁ
‘the Barley program for full deflciency payments .
under the additional diversion option;:

" 5. Zero, one variable indicating'éarticieation in
the Bérley progyéﬁ under the partial deficiency
peyment option.

6. . Zero; one variable inaicating participation in
the Barley prograﬁ under the partial deficieﬁcy
payment additional diversion option.

7. " Acres of bariey after fallow‘grown fer full

defiéiency payment,




Column #

8.

'10.
11.
) .121,

13.

14,

15,

16.

17.

" 18,
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APPENDIX A (Continued)

Description

- Acres of recrop barley grown for full deficiency'

payment.

Acres_of barley after fallow grown for full
deficiency“payment:with additional diversion option.
Acres'of recrop barley gromn for full deficiency
payment with additional.diversion option.

Acres of barley after fallow grown for partial

deficiency payment

' ,Acres of recrop barley grown for partial deficiency

.paymentr

" Acres of barley after fallow grown for partial

deficiency payment with additional diversion

option.

_Acres of recrop barley grown for partial deficiency

payment with additional diversion option.

_Receive full deficiency payments for barley.
fReceive full deficiency payments plus additional
..diyersion payments for barley.

‘Receive partial'deficfency-payments for.barley.
'.Receive partial deficiency payments plus additional

diversion payments for barley.




" Column #

190
. .ZOOK

21.

22,

23, -

S 24,
-’2::5‘.,‘ :
26,
. 27. '
- 28,
29,

30.
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APPENDIX A (Continued) . .
: Description

Barley after fallow cut for hay.

nRecrop barley cut for-hay

X'ZZero, one variable indicating participation in

the wheat program for full deficiency payments

. ‘Acres of winter wheat after fallow grown . for full:

‘deficiency payment.

Acres of recrop winter wheat grown for full

deficiency payment

'Acres of winter wheat after fallow grown for.

partial deficiency payment. .

”Acres of recrop winter wheat grown for partial '
‘wr'ddeficiency payment.‘ |

':Receive full: deficiency payments for wheat.‘-
'Receive partial deficiency payments for wheat..i o
Acres of . spring wheat after fallow grown for full
.fdeficiency payment. .. | B

I;Acres of recrop spring.wheat grown‘for full
;deficiency payment..‘ 3 |

:'Acres of spring wheat. after fallow grown for

partial deficiency payment. -




Ll

Column #

31.

32.-
33,

34,

35.

" 36.

37,

38.

39.
40,

41,

42,

43,

4,

45. T

46,

' 47.
48,

49,
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. ' "APPENDIX A (Continued)

Description

Acres of recrop $pring whéat .grown for partial

. deficiency payment.

" Acres of winter wheat after fallow cut for hay.

Acres.of recrop winter wheat cut for hay.’

Receive payment for acres of wheat hay in haying .

_aﬁd‘grazing option of wheat program.

Acres of spring wheat aftgr fallow cut for hay.

Acres

: Acres
. Acreé
Acres
‘Acres
_‘Aqrés
"Acrés

© Acres

Acres

Acres

- Acres
-Acres
Acres

" Acres

of
of

of

 of

of

of

of.

of

of.
‘of.
ﬁf
of

of .

of

recrop spring wheat cut for hay.

alternate NCA crops after fallow.. -

alternate NCA crops after stubble.

Non~NCA crops afﬁér,fallow.‘

Non-NCA.crops after stubBle.

'summer falidw;.

stubble mulch.

forage cr0§s. 

Nonpfbgrgm
Ndnprogfém
Nonprog;am
Nonprogram
anprbgram

Nonprogram

Qintér
;réc?o@
.épriﬁé
.recfop
ﬁarléy'

recrop

wheat- after fallow. .

winter wheat, '

wheat after fallow.

spring wheat. .
éfter fallow.

Barley. .




Colump #

© 50,
51. -
52.

53,
54,

55 .

Row

" Objective Functich
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APPENDIX A (Cortinued)

Description

.Acres of Nonprogram'alternate crops after. fallow.

Acres of Nonprogram-alternate crops after stubble.

Acres of Nonprogram forage crops. -

Transfer fallow to forage

Transfer recrop to forage.
Acres of'double.summer fallow..
- CONSTRAINTS

Description -

Maximum number of Normal Crop Acres.

‘.Maximam'number.of acres ihdiﬁidual,is'wiiling-to

plant this yearn

'-Maximum acres of barley which can be .grown. for full .
o deficiency payments.

'Maximum acres of barley which can be grown for

full deficiency_payments plus additional-diversion

paymenta..
-Maximum acres of. barley which can be grown for

[ partial deficiency payment.




Row

10
11

12

13

14

15

- 16

17
18
19
20

21
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APPENDIX A (Continued)
Description

Maximum acres of barley wﬁich can be grown for
partial deficiency payment plus additional diversion
payment.
Program barley optioﬁs less than or equal to one.
Setaside acres.
Maximum program payment.
Barley full deficiency payments (balance).
Barley full deficiency payments with additional
diversion payments (balance)f
Barley partial deficienéy payments (balance).
Barley partial deficiency payments wifh additional
diversion payments-(balance).
Maximum acres of wheat which can be grbwn_for
full deficiéncy paymené.
Maximum acres of Qheat which can be grown for
parfial Aeficiency payment.

Wheat full deficiency payment (balance).

Wheat partial deficiency payment (balance).

Maximum acres of wheat cut for hayland payment.
Wheat hay payment (balancé).

Acres of summer fallow available for seeding.
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- APPENDIX A (Continued)

Row . : Description
22 _ Acres of stqbble'availabie for seeding.
23 ' Acres of summer fallow required.
24 Acres of total cropland.

25 Maximum acres of.alternate NCA crops-individpal
is willing to plant. |

26 . Maximum acres of Non-NCA crops individual is
willing to plant. |

27 ' Exclude non program grain hay.

28 ‘ Maximum acres indiViduai is willing to séed to
forage crop.

29 ' . MaximﬁﬁA;cres of stubble available.

30 . MinimumAacrés of winter wheat to be seeded.




FPall Linear Programming Matrix.

Table Al.

Columns One Through Nine,
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Columns Ten Through Eighteen.

Fall Linear Programmiﬁg Matrix,

Téblg Al Continued.
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Fall Linear Programming Matrix.

- Table Al Continued.

Columns Ninetten Through Twenty-Seven.
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Coluﬁns Twenty-Eight Through -

Fall Linear Programming Matrix,

Thirty-Six.

Table Al Continued.,
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Columns Thirty-Seven through

Fall Linear Programming Matrix.

Forty-Five.

. Table Al Continﬁed.
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Columns Forty-Six Through Fifty-Four.

Fall Linear Programming Matrix.

Table Al Continued.
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Table-Al?Qontinued. 'Fall Linhear Programming Matrix. Column Fifty~Five.
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APPENDIX A (Cbntinued)

‘The spring planting period matrix differs from the fall planting
period matrix in the inclusion of two new activities and three new
constraints The activities allow for plow1ng up winter wheat which
was planted on either summer fallow or stubble if- this proves to be -
.profitable. The additional constraints list the number of acres of
Winter wheat planted on summer fallow or stubble and the maximum number'
'of ‘acres. of winter wheat that could be plowed up if profitable fhe
'inclusion of_these activ1ties and cOnstraints-allows the producer;.at'
‘spring planting time,‘to-plow up his winter wheat and reseed‘those

'acres to ‘some other crop if he feels it may be profitable to do son
. LINEAR PROGRAMMING MATRIX

Description of Activities and Constraints Included in the Spring

Planting Period Matrix. (Matrix starts on page 106 )

1 Activities.

. Column # . S o o Description
1. k "'.Right hand’ side constraints
2;. _ ; . Zero, one variable indicating participation in o

';the‘Farm Program'in‘general.
‘3, ' .; ' ;Zero,fone'variahlebindicating'participation in
'the Barley portion of the Farm Program for full_.

deficiency payment. '




Column #

4.

.9,

“'lO; -

11.

k'. 99 -
. APPENDIX A (Continued)
. bescription

Zero, one variable indicating participation in

the Barley program for full deficiency payments :
‘ﬂ nder the additional diversion option°
Zero, one variable indicating participation in :-

the Barley program under the partial deficiency -

payment option..‘

'Zero, one variable indicating participation in

.,the'Barley program under the partial deficiency )
- payment additional diyersion'option.'. |
-Acres of barley after fallow grown for fnll
. Ldeficiency paymentn.
Aéfeé of'recrop barley érownyfor'fullfdeficiency‘._
'payment. o ‘ o

pAcres of barley after fallow grown for full

deficiency payment with additional diversion

l'.option..'
T.Acres'of”recrop barley'grdwn for-full'deficiency

'payment with additional diversion option.'

Acres of barley after fallow grown for partial

deficiency payment..‘h-'

W 55 L W A




Column #

12,
13.
14.

15,

16.

17.

18.
19.
20.
21,

22. .

23.

- 100
APPENDIX A (Cbntinqed)

Description
Aqres.of‘rééfopjbariéy grown for partial defitiéncy:
paymeént. | | |
Acres of barley aftéf féilow.g;own,for pé?tial'
defiéiency péymentbwith adaitional'divérsion option.
Acres of recrop barlqy g;own,fqp parfial dgficienc&
payment with additional diversion 6ption.

Recgive fgll-deficiency paymeﬁté for bérley.
Réceivg full dgficienq&lpayﬁents»§IUS édditionél
diﬁersiﬁn paymehts'for bariey. B |

Receive partial deficiency payments for barley.

Receive pértial deficiéncy payments plus addiﬁionél

diversion paymeﬁtg for bariey}

‘Barley after fallow cut for hay.

Recréoﬁ baﬁleyvCut:for‘héf.

Zéfo, one variable‘indigating pgrticipéﬁioq in
thg_wﬁéat progfém.fof full deficiéﬁcy.paymenté.‘
Acfes of winter wheatlgfter fallow érowh for

fuli_déficiéncy payment.

Acrés of recrop wintetr wheat grown for‘fuli

deficiency payﬁent.




Column #

24,
25.
26.
27.
28,
29‘
30.
31.
32.
33.
34,
35,

36.
37.
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- APPENDIX A (Continued)

Description

Acres of winter wheat after fallow grown for
partial deficiency payment.

Acres of recrop winter wheat grown for partial

‘deficiency payment.

Receive full deficiency payments for wheat. -
Receive partial deficiency payﬁents for wheat. .
Acres of spring wheat after fallow grown for full
deficiency payment.

Acres of recrop spring wheat grown for full
deficiency p;yment.

Acres of spring wheat after fallow-érown'for-
partial deficiency payment.

Acres of recrop spring wheat grown'fbr partial
deficiency payment, |

Acres of winter wheat after fallow cﬁt for hay;
Acres of recroﬁ winter wheat cut for hay.
Receive payment for écreg of wheat ‘hay in-haying
and graéing'option of wheat program,

Acres of spring wheat after fallow cut for hay.‘
Acres of recrop spring wheat cut for hay.

Acres of alternate NCA crops after fallow.




- Column #

3.
.. 30.
40,
'“4i5 '
42,
43,
44,
45.
46,
47,
38,
49.
50.
s1.
52,
s
4.
55,
. 564

57
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* APPENDIX A (Continued)

Description

Acres‘bf'alterpate NCA crops after stubbie.

Acfes
..Acfgs
hcres
:Acres

_ Acres

Acres

Aéres

Acres

Acres

Acres

~ Acres

Acres

Acres

" Acres

‘of

of

of'
of .

of

of
of

of

“of

‘of

of

of

of

of

Transfer

Acres

Transfer

:of

Non—NCA crops after fallow..

suﬁmef'fqilow.-
stubble.mulch;

forage -crops.

'Nonprogfamrwinter

Nénprogrém_recrop
Nonpfogram sbriné
Nonprogram recrop
Noﬁprog;gﬁjbarléy

Nonprogram recrop

.Non-=NCA crops after stubble,

wﬂeat after -fallow.
winter wheat.
wheafrafter fallow.
spring wheat.;_,
aﬁceﬁffalquf:j.-.“"'

barley.

:Nonprogram alternate crops after falldwk

thprogrémcaltéfnafe brbﬁs after stqbb;é.

anprogfam forage

fallow to forage.

-fegroﬁ to forage.

Crops.

double summef'fallow,

' -P.iow”tiﬁ winter wheat pl‘aﬁtéd on summer _fa]‘;l‘ow',g.--,

'Plowidp wintér wheat planted on.étﬁbblé;>




Row

10

11

12
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APPENDIX A (Continued)

CONSTRAINTS

Description

Objective Function

Maximum number .of Normal Crop Acres.

-Maximum number of acres individual is willing to

plant this year.

Maximum acres of barley-which can be grown for.

,full'deficiency'payments.

Maximum acres of barley which can be grown for full

deficiency payments plus additional diversion
payments.

Maximum acres of barley which can be grown for
partial deficiency payment.'

Maximum acres of barley which can be grown for_-‘

partial deficiency payment plus additional diversion-'-

payment.

_Proéram'barley options: less than or equal to one.

Setaside.

Maximum program payment

-Barley full deficiency payments (balance)
Barley full deficiency payments with additional

: diversion payments (balance)
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APPENDIX A (Continued)

. Row . Description

13 Barley partial deficiency bayﬁents (baléﬂce).'
14 o _Bérléy partial deficiency payments with additiénal"z

diversion‘payments (balancei.

15 ' ' Maximum‘acres.of wheat .which éan be grown for full
deficiency payment.

16 ‘ S Maximum acresvof.wheat Which'can bév‘grpwn,f‘or~

partial deficiencj payment.

17 ' . Wheétlfull deficiency payment (balance).
18 | 'Wheat.péftial défibieﬁcy.payﬁent tbalance).:
' i9 : Méximum acres of wﬁeat.cﬁt for hay and éayment.
20 T - Wheat hay payment (baiance). |
21 : ; ‘Acfeé'of summer fallow. available for seéding.;.
22 . " Acres of stgbble av;ilable for seeding.
23 o Acres of summer fallo& ;equifed.
24 ' .'Aéfeé of total craplénd“
25 i ' Makimum acres of alternate NCA cfops in&ividpai

.is willing to plant.,
26 Maximum acres of Non-NCA crops indivi&ual is’
willing to plant.

27 - Exclude nonprogram grain hay.




Row

28

29

30

31

32,

33
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APPENDIX A (Continued)

Déscription
Maximum acres individual is willing to seed to

forage crop.

'Maximum acres of stubble available.

Minimum acres of winter wheat to be seeded.

Acres of winter wheat plahted on summer fallow.

‘Acres of winter wheat pianted on stubble. -

Maximum aqrés of winter wheat that can be plowed

'up.
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Columns'Teanhﬁough Eighteén.

Sprihg Linear Programming Matrix,

Table A2 Cqﬁtinued.
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.Spring Linear Programming Matrix.

Table A2 Continued.

Columns Nineteen Through Twenty-Seven.
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Columns Twenty Eight Through

Table A2 Cdntinued.A

Spring Linear Programming Matrix,

Thirty-Six.
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Columns Thirty-Seven Through

Spring Linear ?rogramming Matrix.

" Table A2 Contiﬁued.

Forty-Five,
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Columns Forty-Six Through

Spring Linear Programming Matrix.

‘Fifty-Four,

Tablé A2 Continﬁed.
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Columns Fiftf—Five Through

Spring Linear Programming Matrix.

Fifty-Seven.

Table A2 Continued.
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APPENDIX B
Variable Costs of'Wintgf_Wheat,‘Spring Wheat, Bérlef and Summer

Fallow for Selected Counties in Moatana.




Table Bl. Variable Costs for Winter Wheat in Selected Counties from Montana in 1977

and 1978.
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Operating Inputs =3 23 838 &3 538 =38 83 838 2as naed &8 @3
(RECROP)
Seed $ 2.61 $3.00 52,909 § 2.75 $ 3.73 $2.28 § 3.00 $ 3.78 $ 3.75 $3.75. 83168 “§52,75
Nitrogen 1.80 3.60 1.80 8.55 1.20 3533 2.53 14.00 8.60 8.60 9.00 1.33
Phosphorus 3.22 1.82 3:22 4.64 4.48 4.64 3.92 4.20 3222 3.22 2.92 6.27
Insecticide .63 «25 .54 .38 .38 =33 «33 .65
Fargo 5.00 1.00
2-4-D 1.01 2.25 2.40 2.50 1.00 &) 1.00 2.75 2.75 2.75 2.25 2.00
Tordon W45
Crop Insurance 4.20 <75 2.00 6.00 3.50 3.30 2.50 5.50 5.50 3.50 .70
Pickup 1.38 1.35 1.20 .36 .78 .48 .66 .33 .96 .96 1.20 .66
Custom Hire .38 1.50 1.25 1.50 1.50 .25
Machinery 3.38 2.53 2.90 2.44 3.48 3.43 3.44 3.51 335 3.55 2.34 3:21
Tractors 1.28 .50 .70 i3 .82 .62 .79 o712 .90 .90 .36 .85
Labor 2.85 2.30 1.96 1.83 2:52 215 2.49 2.47 2.80 2.80 1.95 2.29
Miscellaneous Expenses 1.91 1.47 1.80 2.65 1.95 1.75 1.81 2.65 2.63 2.63 2,27 1.90
Interest on Oper. Cap. .97 .92 A L Tl 1.X2 1.04 .98 .67 1.38 1.38 1.44 217
Total Variable Costs/A $25.69 $21.12 $21.39  $41.20 $24.96 $22.15 $23.12 $37.33 $37.87 $37.87 $33:16. $23.78

Average Variable Costs
For All Counties $29.62
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Table B2, Variable Costs for Spring Wheat in Selected Counties from Montana in 1977
and 1978,
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Operating Inputs S = o - T L e
Seed $ 2.74 $ 3.15 93285 $ 3.00 $ 4.00 $ 3.00
Nitrogen 1.80 2.80 2.53 2.20 1533
Phosphorus 3.22 4.20 3.92 3.92 6.27
Insecticide .50 .65
Fargo 4.40
2-4-D 1.01 2425 2.40 1.00 <75 2.00
Tordon .45
Crop Insurance 4.20 STD 2.00 2.50 3.50 «70
Pickup 1.38 1.35 1.20 .66 1.20 .66
Custom Hire .38
Machinery 3.49 2.72 3.72 3.57 2.96 3.76
Tractors 1.96 <15 1.05 1.39 .95 52
Labor 3.12 2.38 2:.33 2.73 2.65 2.73
Miscellaneous Expenses 187 1.50 1,77 1.88 2.19 2.00
Interest on Oper. Cap. 45 oz .48 44 .49 .,
Total Variable Costs/A $25.79 $23.04 $18.90 $23.62 $29.21 $25.14
Average Variable Costs
For All Counties $24.28
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Table B3.

Variable Costs for Barley in Selected Counties from Montana in 1977

and 1978.
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Operating Inputs 238 23 >0 O O o oo TR ® O = o0 > M ©OoX s) ©v o
(RECROP) (MALT) (RECROP)
Seed $ 2.85 $§2.31 $4.38 § 2.75 $3.25 . §2.20 $ 2.3% $ 3.38 $ 5.63 $:5063 SR S5 2.50
Nitrogen 1.80 2.80 9.88 1.20 .76 2.53 4,20 1.20 1.20 2.60 1.33
Phosphorus 3.22 4.20 4,64 4,48 2.72 3,92 1.40 2.10 2.10 4,76 6.27
Insecticide .50 .38 .65
Fargo 1.00 4,40
2-4-D 1.01 2.25 2.40 2.50 1.00 = ] 1.00 3.7 225 2.25 1.75 2,00
Tordon .45
Crop Insurance 4.20 735 2.00 3.00 3.50 3.30 2.50 5.50 5.50 3.50
Pickup 1.38 1,35 1.20 .36 .78 .48 .66 33 .96 .96 1.20 .66
Custom Hire .38 1.50 125
Machinery 3.97 2.80 4,16 2.87 6.05 3.56 3.57 3.67 3.69 3.69 3.15 3.2%
Tractors 1.96 i 1.05 1.95 2.06 1.07 1.39 1.26 1,48 1,48 .95 1.40
Labor 3.41 2.44 2.53 2.59 3.54 2.36 2.3 2.80 3.08 3.08 2,85 2.58
Miscellaneous Expenses 2.14 1.40 1.86 2.47 2.38 1.70 1.85 2.10 2.25 225 2.24 1.90
Interest on Oper. Cap. 44 <29 293 .87 .69 44 W42 .62 .62 03 .49 45
Total Variable Costs/A $26.83 $22.28 $20.11 $35.38 $28,93 $19.72 $22,91 $24.76 $29.26 $29.17 §29.76 $523.01
Average Variable Costs
For All Counties $25.37
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and 1978.

Table B4. Variable Costs for Summer Fallow in Selected Counties from Montana

in 1977
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Operating[nputs =0 [ &} > 0 O (SRS = o (L&) oo zwn > M © OX u.g ﬁg
Pickup $ 1.38 $ 1.35 $ 1.20 $ 1.56 $ .78 $ .48 $ .66 Srfa3 $§ .96 $§ .96 $1.20 § 66
Machinery .68 «55 1.26 1.02 .82 .59 42 .76 1.89 .97 .66 .48
Tractors 4.18 2.66 2.84 3.41 3.50 2.25 2.38 2.82 3.84 4.92 2.91 2.22
Labor 1.64 1.49 1.49 2.02 2.11 1.05 .94 1.70 1.84 2.36 1.39 1.30
Miscellaneous Expenses .84 .58 | .81 12 .50 St | .65 % Vi 97 .62 .50
Interest on Oper. Cap. .14 .07 «12 .20 .16 .09 .05 +19 37 .24 .06 .13
Total Variable Costs/A $ 8.86 $ 6.70 $ 7.62 $ 9.01 $ 8.09 $ 4.97 $ 4.96 $ 6.44 $ 9.67 $10.43 $ 6.84 $ 5.28
Average Variable Costs
For All Counties $ 7.40
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APPENDIX C

Program Yields for Wheat and Barley Assigned to Each County in

. Montana by the State Agricultural.Stabilization and Conservation Service.'
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Table Cl. County Program Yields for Wheat and Barley in Montana.

County Wheat Barley County ‘Wheat Barley
Beaverhead 31.4 52.5 Madison 36.0 46.2
Big Horn 33.5 41.5 Meagher 27.8 37.6°
Blaine ' 37.8  35.4 Mineral .35.2 41.8
Broadwater 29.8 . 43.6 Missoula 29.7 43.7

* Carbon 3L.6 - 50.2 . Musselshell 28.4 ~ 31.9
Carter - 22.9 31.2 Park 26.4 39.9.
Cascade 36.3 37.4 Petroleum 28.1 33.1
Chouteau ' 35.8. .37.4 - Phillips 26.3 36.4
Custer ' 26.7 38.1 Pondera 32.3 43.5
Daniels . 24,2 32.7 Powder River © 30.4 34.6
Dawson 27.4 39.9 Powell 35.9° 40.4
Deer Lodge 40.9 43.1 Prairie 29.8 © 35.6
Fallon 26.6  35.1 Ravalli 32.0 58.1
Fergus - 32.2 35.5 Richland 28.4 40.3
Flathead 46.4 54.6 Roosevelt 26.7 35.5
Gallatin 39.4 53.1 Rosebud 29.2 41.5
Garfield 24.7 33.5 Sanders 27.1  40.8
Glacier 30.4 44.0 Sheridan 25.7 35.4
Golden Valley 25,7 30.7 Silver Bow 30.3 46.7
Granite 29.2 44.9 Stillwater 29.8 36.0
Hill : 29.5 38.7 Sweet Grass . 26,1 42.0
Jefferson 22.4 35.7 Teton - 31.3 44,5
Judith Basin 28.1  36.2 Toole 24,4 - 37.5
Lake . 37.3 48.4 Treasure 37.5 51.5
Lewis & Clark 25.3 43.6 . Valley ' 24.3 34.9
Liberty 26.5 36.2 Wheatland 27.1 32.6
Lincoln o 37.4 38.8 " Wibaux 26.5 36.9
McCone 26.4

37.2 Yellowstone 33.1 47.9

40.285

o
w

Over All Average 30.
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