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[. INTRODUCTION

American Agriculture: An Overview
American agriculture provides a large and diversified supply of
food for domestic consumers and foreign demand. Until recent years,
farm commodities were produced at low costs as farmers improved tech-
nology and used more productive inputs. However, higher input prices
have increased farm production costs and food prices during the 1970s.

k
b

Even so, U.S. agriculture

-
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and productive. Table 1 indi-

cates that both labor and land productivity have increased relative to

the number of consumers supplied with food. In 1930 the average farm
! :

worker produced food for 8.8 people at home and one abroad. 1In 1972

-

one worker produced food for 42.0 at home and 10.4 abroad. Total land
used to produce food for domestic and export markets declined from 369
million acres in 1930 to 293 million in 1972. Acres needed to produce
food for one U.S. consumer declined from 2.68 in 1930 to 0.97 in 1972.

As Table 2 suggests, capital items such as machinery, fertilizer,
and lime have substituted for labor and land in this process. Compared
to 1950, labor usage declined 55 percent to 1973 while mechanical power
and machinery increased 30 percent, and fertilization and liming in-
creased 288 percent. Primary nutrients in fertilizers actually increased
419 percent from 1950 to 1973.

Table 3 helps explain changes in the pattern of input usage. The

prices of labor and real estate have increased relative to machinerv and




Table 1. Persons supplied farm products by one farm worker and acreage
required for specific purposes 2
Persons supplied per Acres used for producing-
farmvorker? Export Domestic use

Year Total At home Abroad products Total Per capita

(number) (million acres) (acres)
1930 9.8 8.8 1.0 39 330 2.68
1940 10.7 10.3 A 8 333 2Dl
1950 1.5%5 13.8 i e 50 295 1.94
1960 25.8 DA 35 64 260 1.44
1961 27.6 23.6 4.0 67 235 1.28
1962 28.6 24,7 3.9 66 228 1.22
1963 30.7 25.8 4.9 il 221 1.17
1964 3357 27.9 53 14 224 Ladid
1965 370 30.8 6.2 76 223 oS
1966 39.6 33.6 6.0 69 225 LD
1967 42.1 36.0 Gyl 69 237 i K
1968 43.4 3#e9 5.5 54 246 15:22
1969 45.1 39.0 6.1 61 229 1S
1970 47.1 39.9 TP 72 221 1.08
197lb 49,2 41.7 y 62 243 1.17
1972C 52.4 42.0 10.4 91 202 «97
1973 ———— ——— —— 96 226 1.08

Sources: [2, 3].
Preliminary.

CNDt available.

fertilizer inputs.

1973 entries are preliminary.

sponse to the relative changes in input prices.

to increase with these changes in inputs.

tions in 1974, crop production was 49 percent greater than in 1950 (Table 4).

Livestock production increased 48 percent from 1950 to 1974.

American farmers have changed the input mix in re-
Farm output has continued

Even with poor weather condi-




Table 2. 1Indices of farm input usage, 1955-73

Farm real Mechanical power Fertilizer and All other
Year Labor estate and machinery liming materials inputs
(1950 = 100)
1955 85 100 115 140 110
1956 380 97 116 138 113
1957 75 97 S 144 111
1958 12 95 115 148 117
1959 70 95 116 168 123
1960 67 94 114 169 123
1961 65 94 112 180 128
1962 62 94 114 194 131
1963 60 94 114 218 134
1964 58 95 115 237 137
1965 DE 94 118 249 139
1966 51 93 123 281 143
1967 50 94 124 312 147
1968 48 93 127 335 151
1969 47 92 127 344 155
1970 45 92 125 354 158
1971 44 21 128 377 157
1972 42 94 127 376 162
1973% 45 91 130 388 161

Source: [4].

a N
Preliminary.

Exports have played an important role in utilization of the supply
capacity of American agriculture. Exports under public assistance (e.g.
P.L. 480) were important in the 1960s. During the 1970s expanded commer-
cial exports have absorbed increased U.S. farm output. Exports in the
1974 fiscal year totaled 21.3 billion dollars, an increase of 65.3 percent
over 1973 and 371.8 percent over 1960. Also, as shown in Table 5, commer-

cial exports have represented a larger share of exports as those exports

under government programs remained relatively constant during the 1970s.




Table 3.

Indices of the prices of selected farm inputs, 1955-74

Farm wage

Farm

Year rates Farm machinery Fertilizer real estate
(1950
1955 1 1y 1 § 161 [ 108 132
1956 126 118 106 138
1957 133 123 106 145
1958 1 129 106 152
1959 144 134 106 165
1960 148 138 106 170
1961 151 141 107 172
1962 155 144 106 182
1963 159 146 106 192
1964 163 149 105 205
1965 1871 154 106 215
1966 185 160 106 232
1967 199 167 106 250
1968 216 175 103 268
1969 238 184 99 282
1970 255 194 103 292
1971 268 207 108 305
1972 283 222 110 330
19?3,1 309 240 122 375
1974° 328 257 124 468

the 1970s,

Source: [4].

L

a e
Preliminary.

Farmers are not the sole beneficiaries of larger food exports.

nation's balance of payments.

Also,

farm commodity exports have been important

in improving the

During

increased income from higher exports

- . . | -
leads to larger expenditures on agricultural inputs and consumers goods.

The secondary income and employment generations derived from higher ex-

ports benefit many Americans, especially rural communities.

higher exports lead to higher food costs which dampen increased real

incomes of consumers.

Unfortunately,




Table 4. Indices of farm output, 1955-74

Farm Livestock Crop
Year output production production
(1950 = 100)
1955 112 112 108
1956 112 112 108
1957 110 111 105
1958 118 113 117
1959 121 117 117
1960 123 116 121
1961 123 121 120
1962 125 123 121
1963 130 127 125
1964 129 129 122
1965 133 127 130
1966 132 129 125
1967 137 133 132
1968 140 133 136
1969 141 135 138
1970 140 140 133
1971 151 143 147
1972 153 144 149
1973 159 143 158
1974" 155 148 149

!

Source: [4].

ad . s
Preliminary.

As a result of high productivity, farm prices were depressed two
decades until the export market improved and unfavorable weather de-
creased U.S. yields. Low crop prices resulted in federal programs which
idled land, stored excess production and through government action in-

creased demand for food in the United States and abroad. Income per farm

increased because of these programs and from a decrease in farm numbers.




Table 5. Value of U.S. agricultural exports, 1960-74

Exported through

Year ending Commercial government Total
June 30 exXports programs exports
(million dollars)
1960 3,236 15283 4,519
1961 3,443 1,503 4,946
1962 353572 1,570 5,142
1963 3012 1,466 5,078
1964 4,627 1,441 6,068
1965 4,499 1,598 6,097
1966 5,288 1,388 6,676
1967 5,463 1,308 6,711
1968 5,013 1,298 6,311
1969 4,697 1,044 5,741
1970 5,685 1,036 6,721
1971 6,678 1,080 7,758
1972 6,923 1,124 8,047
1973 115872 1,030 12,902
1974 20,380 942 2, 3272

Source: [4].

Table 6 indicates changes in farm numbers and incomes for selected

vears between 1935 and 1974.

period.

Farm numbers were nearly

halved in this

declined and supply control programs were initiated and maintained.

cross and net farm income leaped abruptly as exports

Fertilizer

Usage

in

the

United States

Gross and net farm income increased gradually as farm numbers

Then,

increased in 1973.

Accounting for a large part of the increased crop production, U.S.

fertilizer use increased from 24.9 million tons in 1960 to an estimated

47.0 million tons in 1974 (Table 7).

Primary nutrient use in 1974




Table 6. Farm numbers, realized gross income per farm, total net income
per farm, and farm income as a percentage of nonfarm income

Realized Operators' Per capita disposable
Number of gross income total net income from all sources,
Year farms per farm income farm as a percentage
| (000) (dollars) per farm of nonfarm
(dollars) (percent)
1935 6,814 1,423 175 44,3
1940 6,350 1,742 706 36.5
1945 5,967 4,326 2,063 56.4
1950 5,648 5,718 2,417 57 .6
1955 4,654 7,147 2,429 47.8
1960 3,963 9571’5 2,907 531
1965 3,356 13,559 3,830 67.4
1966 3,257 18553520 4,266 70.7
1967 35162 1557771 3,867 67.8
1968 3,071 16,843 3,949 69.1
1969 2,999 18,775 4,672 12..2
1970 2,954 19,825 4,667 71.9
1971 2,909 20,833 4,879 72.4
1972 2,870 24,434 6,332 80.8
1973 2,844 33,514 11,639 106.8
1974 2,830 355722 9,211 91.8
Source: [6].

was 2.58 times 1960 use. Total primary nutrient usage between these years
has continued to increase until 19.3 million tons were used in the 1974
fiscal year.

Based on crop grower surveys, Table 8 shows estimates of fertilizer
use for selected years, 1964 through 1974. Although not all states are
included in these surveys, major states growing a specific crop are
considered. Nitrogen application for corn grain was nearly twice as high
in 19/2 as in 1964. Small declines then took place with higher fertilizer

prices. Nitrogen use for wheat also increased quite rapidly after 1964.




Table 7. All fertilizer: Total use and primary nutrient use, United
States, 1960-74 2
Fiscal Total Primary nutrient use
year use N Available K,0 Total Index
P205
(000 tons) (1967=100)
1960 24,887 2,7138.0 7 ST AL 2515533 15463, 7 53.4
1961 25,567 3,030.8 2,645,1 2,168.5 7,844,4 57 o k
1962 26,615 3,370.0 2,807.0 L2 ]S 8,447 .5 60.5
1963 28,844 3,929.1 3,072.9 2900354 g5 50554 68.0
1964 30,681 4,352.8 3307 =0 2912957 10,460.3 14.9
1965 31,336 4,638.5 Iy 32, 2 2,834.5 10,985.3 78.6
1966 34,532 5 3205 3 3,897.1 3ig 221, 2 12,4447 89.1
1967 37,082 6,027.1 4,304.1 3,641.8 13,973.6 100,0
1968 38,743 6,787.6 4,453.3 3,792.6 1550335 107.6
1969 38,949 6,957.6 4,665.6 3,891.6 15,514.8 11150
1970 39,591 /,459,.2 4,573.9 4,035.7 16,068.8 115.0
1971 41,118 8,133.6 4,803.4 4,231.4 17,168.4 122.9
1972 41,206 8,016.0 4,863.7 4,326.8 | 7 . . 12352
1973 43,288 8,295,2 5,085.2 4,648.7 1853029, 1 129.1
1974° 46,997 9,123.8 5,070.6 5,085.7 19,280.1  138.0
Source: [9].

aIncludes Puerto Rico.

Preliminary.

Nitrogen application on soybeans remained in the 10 to 15 pound range from

1964 through 1974.

then declined slightly.

Cotton nitrogen rates increased to 91 pounds in 1969 and

Total fertilizer use is affected not only by per

acre application rates but also by the percentage of acres fertilizer.

As Table 8 indicates, corn dominates in the percentage of acres fertilized.




Table 8. Estimated fertilizer use on major crops and percent of harvested
acres receiving any fertilizer in the United States @
Ave. rate per acre receiving Pct. harvested acres receiving
Year N PEOS KEO N P205 KEO
(pounds) (percent)
Corn for grain
1964 58 41 35 85 /8 /2
1970 112 /1 /2 94 90 85
1971 107 62 64 94 88 82
1972 115 66 69 96 90 86
1973 114 64 /1 93 86 80
1974 103 62 /3 94 87 83
Wheat
1964 27 2.7 19 47 36 16
1970 39 30 36 61 44 20
1971 40 34 36 57 41 4
1972 46 37 38 62 44 15
1973 48 38 36 63 45 17
1974 46 38 37 66 46 20
Soybeans
1964 14 30 37 / 12 12
1970 4 37 51 21 27 2
1971 15 39 48 19 27 27
1972 4 42 51 22 29 31
1973 14 42 55 24 32 32
1974 15 41 55 22 28 28
Cotton
1964 69 50 B 77 58 43
1970 /5 55 57 72 48 36
1971 75 53 58 74 50 39
1972 S 55 61 7 55 41
1973 73 53 62 74 55 39
1974 78 53 55 79 58 46
4Sources: (8, 9].

Data on previous pages indicated changes in farm structure and income
that have occurred over the last two decades. During much of this period,

U.S. agriculture was in a surplus producing position. During the 1960s and
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early 1970s, around 55 million acres were idled as a supply control
measure. Government assistance in exports was an important element of
the total demand picture. Then, in 19/3 the Russian crop shortfall and
large export demands caused a rapid jump in farm prices and income. Dur-
ing this period energy and fertilizer supplies tightened and their prices
increased. Also, the general public became concerned with environmental

problems relating to soil, nitrogen, and pesticide losses from agricul-

ture and posed legislation to limit them Hence, we now analyze the

| ic1r 01 i"1'|.'? '|-1I.1'-: ' i I T 1 : 1- 'T E- ]'_ . . '_ () [_
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IT. DIMENSIONS OF THE STUDY

Objectives

The major objective of this study is to examine the possible effects
of fertilizer rates and alternative export levels on production and prices
of U.S. agriculture in 1980.

Two fertilization levels are used. One level is the trend on the
amount of acreage fertilized and the fertilizer application rates on these
acres. Under trend fertilization solutions, usage increases until 1980.
The second fertilization level limits nitrogen application to 50 pounds
per acre in 1980. Restricting nitrogen on some nonlegume crops also lowers
the amounts of phosphorus and potassium used. Solutions using this nitro-
gen level are called limited fertilization solutions. This level is used
not only to account for environmental concerns over water pollution but
also to examine outcomes should energy, as well as a possible fertilizer
shortage, bring it about.

Another objective of this study is to examine the effects of
fertilization and export levels on the livestock industry and consumer
food costs. Higher grain prices must result in higher livestock prices
if profits of livestock producers are to be maintained. Higher livestock
prices result in higher retail food costs and an expected change in con-
sumer buying habits. Livestock prices are directly related to the prices
of corn and soybeans for the model solutions.

Alternative fertilization and export levels also effect the gross

and net farm income in different regions. Through the linear programming
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model used, increased demands result in higher supply prices for crops.
Supply prices are used as crop prices in this study. Higher supply
(crop) prices result in both higher gross and net farm incomes.

Two auxiliary objectives also are included. One is to determine
crop production capacity of the United States possible under the two
fertilization levels that will not seriously depress the livestock
economy. The other is to estimate fertilizer demand for different crops

1 1 " M - i 3 :
when their production is optimally allocated among producing areas.

Conditions of the Study

Estimates of the production potentials assume that land once
retired under federal farm programs is available for productionm.

The total land base used for the study consists of the land grow-
ing feed grains, wheat, soybeans, and cotton in 1969 (the crops endogenous
to the study) plus land retired under supply control programs in that year.
The study analyzes production possibilities in 1980 if land was allocated
in the best manner among crops and regions. It is not a prediction of
what farmers will do in 1980.

Normal weather is assumed for crop yields. Regional acreages are
not restrained at historic levels. Normal carryover stocks are used.
Hence, grain production in 1980 meets demand without addition or sub-
traction for stock changes. Livestock are exogenous to the model.

However, grain consumed by livestock serves as part of the demand to be

met in the model.
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Models Used

The study is made by means of a national linear programming model.
Land in each of 150 individual producing areas serve as production re-
straints (Figure 1). Land not in these 150 producing areas is called
White Area. White Area production is small compared to that of the 150
producing areas, but it is treated exogenously.

Thirty-one consuming regions used (Figure 2) have different grain
demands for each region in each solution. Transportation activities
allow a system of interregional comparative advantage and regional
interdependence to be expressed. A national domestic demand is speci-
fied for cotton lint. Export demands for the grains are determined
by the ports through which grains are exported. Details of the basic
programming model are outlined in the Appendix.

The objective function for the basic programming model requires
that all factor costs be covered and that (a) the costs of producing each
crop within each producing area and (b) the costs of transporting crops
from producing areas to market regions and ports be minimized. Hence,
the model assumes competitive equilibrium conditions.

Crop demands are totals of domestic and export demands. Domestic

demands for grains include livestock feed requirements. Ilorses and mules,

as well as pets and zoo animals, are included in determining total feed

and oilmeal demands. Activities in the model replace feed grains by

wheat in livestock feeding if this action is profitable. Imports and
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exports of livestock products are set at 1971-73 levels. Imports of

grains are set at zero levels and cotton exports are the 1973 net exports.
Some model solutions are summarized by the 10 farm production

regions shown in Figure 3. Many coefficients and parameters

are needed for the programming model used in this study. A brief dis-

cussion of the procedures and assumptions is contained in this publica-

tion. More detailed information is presented in [1].

Alternatives Analyzed

In the analysis of the impact of expanded agricultural exports and
fertilizer use, 11 specific solutions or future alternatives are presented.
Various levels of exports for wheat, corn, and soybeans are examined in
these specific solutions. Other feed grain and cotton exports are held
at constant levels throughout the analysis.

Table 9 summarizes the 11 specific alternative futures or model
solutions and indicates their export levels. Each model solution is
given a name or identification which describes its specific conditions.
Thus, W stands for wheat, C for corn, and S for oilmeals. Digits follow-
ing these letters are the levels relative to their 1973 exports. TREND
stands for trend exports. The number following TREND is the level of
trend exports of wheat, corn, and oilmeals in 1980. Solution names
beginning with an L indicate a fertilizer limitation.

Solution WIC1S1 has all exports at 1973 levels and trend fertilizer

usage. Trend fertilization, oilmeal exports at twice the 1973 level




Table 9. Model solutions analyzed in determining the effects of
expanded exports and fertilizer use in 1980

Model
solution Wheat Corn Oilmeal Other feed Cotton
and export export export grain export export
name levels@ levels levelsP levels levels©
(000 Bu) (000 Bu) (000 Tfu) (000 Tfu) (000 Bales)
For trend fertilizer usage
W1C1lS1 1,148,703 1,225,000 30,639.6 8721 5582842
W2C1S1 2,297,406 1,225,000 30,639.6 8721 5,828.2
W1C2S1 1,148,703 2,450,000 30,639.6 8721 5,828.2
W1C1lS2 1,148,703 1,225,000 61,279.2 8721 5,828.2
TREND1.O 1SS 53105 1,963,000 46,706,3 8721 5,828,2
TREND1. 2 1,863,726 2,355,600 56,047.6 8721 5,828.2
For limited fertilizer usage
EW1IC1S1 1,148,703 1,225,000 30,639.6 8721 5,828.2
LWL, 5C1LS]... 1,723,055 1,225,000 30,639.6 8721 5,828.2
LW1C2S1 1,148,703 2,450,000 30,639.6 8721 5,828.2
LW1C1S1l.5 1,148,703 1,225,000 45,959.4 8721 548282
LTRENDO.9 1,397,795 1,766,700 42,035.7 8721 5,828,2

aIncluding flour equivalent in bushels.

Includes soybeans, soybean oilmeal, cottonseed, and cottonseed
oilmeal. Nearly all of the increase in oilmeal exports are made of
soybeans and soybean oilmeal. One ton of oilmeal expressed in feed
units equals 25./ bushels of soybeans. Tfu: tons of feed units.

“The corn equivalent of 58 million bushels of oats, 88 million :
bushels of barley, and 225 million bushels of grain sorghum,

dExpressed in 500-pound bales.

(hence S2) and corn and wheat exports at 1973 levels (hence W1 and C1)

are expressed in Solution W1C1S2. Trend export levels of wheat, corn,
and oilmeals with trend fertilization usage is expressed in Solution

TREND1.0O. TREND1.2 also has trend fertilization usage, but wheat,

corn, and oilmeal exports are at 1.2 times their trend export levels. |
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Figure 3. The 10 farm production regions used for summary

LW1C1S1 designates exports of wheat, corn, and oilmeals at 1973
levels, but nitrogen use is limited to 50 pounds per acre (hence the L).
It has the same export levels as WIC1S1l, but the fertilizer application
rates are different. Total production also is different because less
livestock is produced to meet domestic demands as will be shown later.
LTRENDO.9 has exports of wheat, corn, and oilmeals at 0.9 times their

trend export levels and fertilizer usage at limited rates.
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III. INTERPRETATION OF RESULTS

Before results are presented, some points of interpretation are
reviewed. The study is normative in the sense that it shows the agri-
cultural sector under certain conditions that could prevail in 1980.

It is possible that some of these conditions may not correspond to those
in 1980. These conditions have been correct in the recent past, but the
many forces operating in the American economy could alter them by 1980.

The solution prices for the crops in the study are supply prices.
Prices at these levels are needed by farmers to cover all nonland produc-
tion costs in meeting specified demands. As less productive land is
brought into production, the value of better land increases. (Land
costs are not part of production costs, but land is assigned values by
the computer model.) When demands are increased, higher land values
coupled with increased production costs per unit of yield on poorer
quality land cause supply prices to increase. Subtracting the produc-
tion costs from the supply prices gives the return above nonland costs.
This return can be viewed as the return to land and management and 1is
used in this study to portray changes in net farm income.

A market price is the result of supply and demand. The crop-year
prices for 1973 represent the actual prices received by farmers. Large
export demands from poor harvests in certain countries pushed against
the available supply and resulted in high crop prices and farm profits.

A large supply increase in anticipation of larger exports would have

depressed these prices. Therefore, prices resulting from actual market
2 k : '
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equilibrium conditions and supply prices such as those programmed in
this model are rarely equal. Solution crop prices in this study should
be considered as the minimum prices that farmers need to cover all non-
land preduction costs and a return on the better quality land to provide
certain levels of supplies.

All solution prices are expressed in 1973 dollars. Based on the
index of production expenses paid by farmers for items of nonfarm ori-
gin, these prices should be multiplied by 1.4 to convert them to January-
June 1975 dollars [10]. Solution crop prices do not serve to reflect absolute
market prices, but suggest relative price levels for each solution. By
comparing the solution supply prices, the effects of various fertilizer
use and export levels on relative supply prices can be viewed. Thus, this
study does not project crop prices or livestock prices to 1980 in the
sense of absolute levels of expected market prices.

Livestock activities are handled exogenously in the computer model.
Changes in livestock and livestock produce prices are due to supply
price changes of corn and soybeans. A 6 percent profit on total
investment is assured for all livestock production.

Only major commodities of this study are included in the consumer
food costs. Therefore, the percent of disposable income used for farm-
food purchases is a little lower than the figure based on all food
purchases. Another reason for the smaller figure is the use of 1973
farm-to-retail price spreads while the disposable income is increased

in 1980. In addition, no attempt is made to estimate food expenditure
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away from home. During 1973, 3.4 percent of disposable income was used
for food expenditures away from home as 15.9 percent of disposable
income was spent on food. 1If allowances were made for food expenditures
away from home, food costs in this study could increase 2 to 4

percent.

Certain per capita demands for livestock are based on the prices
of different meats. Assuming 1973 farm-to-retail price spreads, an
increase in livestock prices must also increase retail prices for
livestock products. At higher retail prices, consumers will change
their buying habits. Different classes of livestock have varying periods
of adjustment to changes in consumer demands. An attempt is made to
adjust crop export levels so that domestic livestock consumption does not
vary drastically among solutions.

Because the computer model minimizes the production costs and trans-
portation costs in meeting specified crop demands, the production loca-
tions are not necessarily those that farmers will individually determine
in 1980. The absence of federal farm programs and no attempts to restrain

acreages to historic patterns lead to a free market with only agronomic

restraints on production. Thus, in terms of the independent actions of farmers

supply prices might be adjusted upward.
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IV. GSOLUTIONS WITH TREND FERTILIZATION

This section examines the production of feed grains, wheat, soy-
beans, and cotton when farmers continue to apply fertilizer following the
trend ffom 1964 through 1973. Fertilizer usage has fallen markedly
from the 1974 fiscal year in response to higher fertilizer prices. These
solutions are not a prediction that farmers will follow trend fertiliza-
tion in 1980. Instead, the solutions are presented to estimate the effects
of using high application rates of fertilizer under alternative crop
export levels.

Six different export levels are presented. Solution W1C1S1 has
wheat, corn, and oilmeal exports at 1973 levels. This model solution
is compared with other solutions throughout the study as the "benchmark
situation'. For this reason, Solution W1C1S1 is called the base solution.
Wheat exports at twice the 1973 level and other crop exports at their 1973
levels are assumed for Solution W2C1S1l. Corn exports at double the 1973
level and other crop exports at 1973 levels are specified for Solution
W1C251. Oilmeal exports at twice the 1973 level and other Crop exports
at 19/3 levels are assumed for Solution W1C1S2. Trend exports in 1980
of corn, wheat, and oilmeals are specified for Solution TREND1.0. This
model holds exports of cotton and other feed grains at 1973 levels as do
all the solutions in this study. (Other feed grains is a combination of
barley, oats, and grain sorghum.) To estimate one production
potential of the United States, Solution TREND1.2 is presented. It has
exports of wheat, corn, and oilmeals at 1.2 times the trend export levels.

Actual quantities of exports are given in Table 9.
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Exports at 1973 Levels (W1C1S1)

A total of 179.2 million acres is planted to feed grains, wheat,
soybeans, and cotton. Land not used for crop production totals 59.6
million acres. Acreages and production for this solution are shown in
Table 10. White Area production is included in all farm production
regions.

The Northern Plains region accounts for 33.5 percent of the 1.8
billion bushels of wheat produced. Productions exceeding 210 million
bushels are found in the Corn Belt, Lake, Northern Plains, Mountain, and
Pacific regions. The national wheat yield is 38.2 bushels per acre.
Only 42.0 million bushels of wheat are fed to livestock. Wheat feeding
is low because of the high fertilization rates on feed grains and the
favorable prices of feed grains.

Corn Belt corn production is 48.2 percent of national production
and averages a yield of 104.4 bushels per acre. The second largest
production, 985.2 million bushels, is in the Northern Plains. A large

amount of irrigated production in Kansas results in a yield of 128.3

bushels per acre for the Northern Plains. The national corn vield is 102.9

bushels per acre.

Other feed grain production of 1.6 billion corn-equivalent bushels
1s harvested from 26.2 million acres. The Northern Plains region pro-
duces 52.0 percent of the national production. Rotational weights with

a large amount of grain sorghum production cause the Northern Plains and

Southern Plains to account for 70.9 percent of the national production,

|
|
|
:




Distribution of acreage and production for Solution W1C1S1l among the 10 farm production regions

Table 10.
Other feed Land

Farm Wheat Corn grains? Soybeans Cotton unused?
production Acres Production Acres Production Acres Production Acres Production Acres Acres

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000)
Northeast 2,075 87,277 794 65,749 1,484 554317 10 207 0 680
Appalachian 15235 5515075 4,101 391,401 1,565 62,126 2,472 69,234 247 697
Southeast 6 192 3,654 276,278 219 7,201 1,433 42,019 436 3,530
Delta 1,654 61,669 155355 093,998 40 1,320 25132 53,718 4,333 J 22!
Corn Belt 6,027 246,759 24,376 2,545,784 821 27,038 315525 996,743 il 6,433

M

Lake 6,133 230,534 b4yl 21 449,275 3,884 120,338 L0717 29,545 0 Tia 22D =
Northern

Plains 16,615 605,736 7,680 985,194 11,059 1715k 682 18,943 0 20,944
Southern

Plains f Ly 2 15 63,882 23455 265,038 3,821 297,395 1,830 54,009 71,846 10,744
Mountain 6,985 244,464 1,013 87,767 1,694 105,805 = 3 294 5,931
Pacific 4,889 213,643 101 S 120,891 1,624 78,722 0 0 17 203
United States 47,332 1,809,231 51,302 = 54281 ,375 264 211N S5 43 41,161 1,264,421 135174 5945598

“Includes barley, oats, and grain sorghum,

b,. ; :
Not needed in crops to meet specified domestic and export demands.

e
White Area acreage of 189 acres.

Production is expressed in bushels of corn equivalent,
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but only 56.8 percent of the national acreage. Other feed grains yield
60.0 corn-equivalent bushels per acre for the nation.

Soybean production, 1.3 billion bushels nationally, is concentrated
in the Corn Belt with 78.8 percent of the national total. The national
yleld of soybeans is 30.7 bushels per acre.

Land available for production, but not needed to meet domestic and
export demands, ranges from 0.2 million acres in the Pacific region to
20.9 million acres in the Northern Plains. Over five million acres of

unused land exist in the Corn Belt, Lake, Northern Plains, Southern Plains

»

and Mountain regions. The high fertilizer usage replaces land normally
needed to meet total demands.

Crop prices for the 1973 crop year and this solution are given in
Table 11. All solution prices for 1980 are below the 1973 prices. Both
wheat and corn prices are less than half the 1973 price. Soybeans are
only 28.0 percent of the 1973 price. Other feed grain prices are not
fully comparable because they represent different combinations of barley,
oats, and grain sorghum. The supply cotton lint price, 31.6 cents per
pound, is 70.9 percent of the price received in the 1973 crop year. Live-
stock and livestock product prices for 1980 reflect the low prices of
corn and soybeans.

The low crop prices result from the high fertilization application
rates and the large amount of land not used for crop production. Crop

prices are supply prices that cover all nonland production costs ex-

pressed in 1973 dollars, and a return on land which depends on the amount
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Table 11. Farm supply prices under Solution W1C1S1 (with Crop exports at
1973 levels and trend fertilization) and actual 1973 prices

1973 1980
Commodity Unit Actual Supply
Priced Priceb
Crops
Wheat S/bushel 3.96 1.56
Corn $/bushel 25 1.00
Other feed grains $/bushel 1.90 1.06
Soybeans $/bushel 7.69 215
Cotton ¢/pound 44,6 31.6
Livestock & livestock products
Beef $/cwt. 42,80 36.75
Pork S/cwt. 39,40 25.50
Broilers ¢/pound 24,0 14.9
Lamb $/cwt. 35.10 28.46
Turkey ¢/pound 34.8 2355
Eggs ¢/dozen 54.1 37.4
Milk §/cwt. 7.14 Sia7

-

Sources: 155 7

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

C . :
Prices are expressed in dollars per bushel of corn equivalent.

of land used for production. High fertilization rates using 1973 fertilizer
rices lead to low production costs as well as less land being used for
crops to meet the specified export level.
Table 12 gives the primary nutrient usage for the crops grown in the
150 producing areas. Total fertilizer use in the 150 producing areas is
6.6 million tons of elemental nitrogen, 1.3 million tons of elemental
phosphorus, and 2.0 million tons of elemental potassium. Corn production

accounts for 61.4 percent of the nitrogen used, 45.6 percent of the phosphorus
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Table 12. Fertilizer use by crop and average application rates in the
150 producing areas for Solution W1C1S1 and comparisons for

1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs./acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 19732 1980
Wheat 1032.6 3029 45,2 334,.8 1.5 14,7 377:3 5k =10
Corn 4057.0 106.0 164.5 oll.3 24,0 24.8 1055.,2 47.1 "42.8
Other feed
grains®  1044.0 NA® 92,1 180.1  NAS 15.9 132.9 NAS 11.7
Soybeans 83.6 3 4,1 166.4 5.9 8.2 3250 14,6  16.1
Cotton 395.0 54,0 60.5 Al | | R fiai2 89.0 20.1 13.6
All crops 6612.2 1339.7 1979.4

a .
Computed from estimates in Table 10 of source [9].
Includes barley, oats, and grain sorghum.

“Not available.

used, and 53.3 percent of the potassium used for the crops in the model.
Nitrogen application rates following trend fertilization for corn and
wheat are much higher than the estimated rates for 1973. Application
rates of phosphorus on wheat are nearly double 1973 estimates. Compared
to 1973, phosphorus rates on soybeans are 39.0 percent higher and 43.3
percent lower on cotton acres. The phosphorus rates on corn acres
average nearly the same as the 1973 estimated rates.

Consumer food costs for Solution W1C1S1 are presented in Table 13,

with the qualification of nonexogenous products indicated previously.

Expenditures for livestock and livestock products are 42.2 percent of
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Table 13. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980 under
Solution WI1C1S1

Per capita Retail price
Commodity Unit consumption per unit? Expenditure

Livestock & livestock products

Beef (1lbs. retail wt.) 89.9 1.19 106.98
Pork (1bs. retail wt.) TAN, .81 58.08
Chicken (1bs. r.t.c: WwWts) 56.6 S 25.47
Lamb (lbs. retail wt.) 2.9 1.24 3.60
Turkey (1bs. wt.) 1050 .60 6.00
Eggs (number, incl. products) 285.0 05 14.25
Dairy (1bs., whole milk equiv.) 545.0 o d3 70.85
Total 285.23
Fruits and vegetables R ()
Bakery products 76.13
Grain mill products 27.80
Miscellaneous 134.15
Average total consumer expenditure 676.06°

“In 1973 dollars.

Represents 13.6 percent of disposable income. The national expenditure
totals 152.6 billion dollars.
the total per capita food expenditure. Red meats and poultry meats are 59.1
percent and 11.0 percent of the livestock and livestock products expenditure,
respectively. Low crop prices and corresponding low livestock prices cause
the per capita expenditure for food to equal 13.6 percent of U.S. consumer's
disposable income.

Net incomes by crop and farm production region are shown in Table 14.
Nationally, corn accounts for 30.5 percent, wheat for 23.0 percent, and
soybeans for 22.5 percent of the total net farm income from endogenous crops

grown in the 150 producing areas. The Corn Belt has 35.3 percent of the
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Table 14. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution WI1C1S1

Farm Other feed
production Wheat Corn grains Soybeans Cotton Total
region

(000 dollars)?

Northeast 15,979 8,550 5,421 0 0 29,950
Appalachian 10,287 12,522 10,012 32,400 6,267 131,488
Southeast 0 30,432 614 12,631 9,833 53,510
Delta 11,061 711 7 0 7,440 120,016 146,034
Corn Belt 29,536 347,989 4,985 416,467 0 798,977
Lake 50,436 48,708 15,780 13,826 0 128, 750
Northern

Plains 230,271 133,418 161,750 2,463 0 527,902
Southern

Plains 14,602 10,427 23,392 23, 853 144,831 217,105
Mountain 46,672 3,845 18,475 0 5y 893 74,847
Pacific T 2~357 28,178 15,092 0 0 155,627

United States 521,201 691,586 255,521 509,080 286,802 2,264,190

aExpressed in 1973 dollars.

national net farm income, followed by the Northern Plains with 23.3 percent.
Different crops account for the major source of net income in different farm
production regions. Total net farm income from the endogenous Ccrops grown

in the 150 producing areas is 2.3 billion dollars.

Wheat Exports Doubled (W2C1lS1)
This solution has wheat exports at twice the 1973 level, and exports
of corn, other feed grains, oilmeals, and cotton at their 1973 levels.
Table 15 gives the production and acreages for the 150 producing areas

and the White Area. A total of 218.0 million acres 1is used to produce the

endogenous crops in this study.




Distribution of acreage and production for Solution W2C1S1 among the ten farm production regions

Table 15.
Land
Other feed S Ead

Fari Wheat Corn grains@ ' Soybeans Cotton . S oha
production Acres Production Acres Production Acres Production Acres Production Acres eras

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000)
Northeast 2,075 S/ 2il4 1,474 118,741 1,329 48,721 164 4,752 0 0
Appalachian 2,387 106,134 4,101 391,401 144284 SAL Sy 1,932 52,624 247 365
Southeast 265 8,053 3,655 276,129 292 9,947 1,850 535135 436 2,780
Delta 3,323 110,923 1355 93,998 40 1,320 2,992 74,092 4,333 692
Corn Belt 11,467 467,790 24,108 2,512,998 1,160 42,654 30,762 975,541 1 1,684

)

Lake 9,136 333,570 4,712 448,469 4,649 141,656 29107 48,711 0 2,426 hD
Northern

Plains 33,516 1,116,041 8,013 998,842 10,701 790,021 9 171 0 4,741
Southern

Plains 8,994 223,431 2,448 264,238 3,704 291,668 1,830 54,009 7,885 3,550
Mountain 8,298 296,341 1,308 114,629 1,659 105,775 = 3 294 4,358
Pacific 4,990 219,066 911 95,373 1,766 87,342 0 0 i/ 203
United States 84,451 2,968,626 52,085 5,314,818 26,584 1,570,615 41,646 1,263,038 13,213 20,799

#Includes barley, oats, and grain sorghum.

bNot needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

o, e " -
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Production is expressed in bushels of corn equivalent.
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National wheat production, 3.0 billion bushels, is 64.1 percent
larger than in the base solution. Wheat acreage increases 78.4 percent
over the base solution. A national yield of 35.2 bushels per acre is 3.0
bushels per acre lower than Solution WIC1S1l. The Northern Plains leads
production with 37.6 percent of the total and accounts for 44.0 percent of
the total increase in production over the base solution. Production in-
creases of over 100 million bushels from the base solution are found in the
Corn Belt, Lake, Northern Plains, and Southern Plains. Compared to the
base solution, the Northeast has production constant while all other regions
increase production. Total wheat fed to livestock is only 3.8 million
bushels which reflects the higher price of wheat compared to feed grains.
Although national corn production is 33.4 million bushels more than
in the base solution, production is less in the Southeast, Corn Belt, Lake,
Southern Plains, and Pacific regions. Corn production is concentrated in
the Corn Belt with 47.3 percent and Northern Plains with 18.8 percent of
national production, respectively. The national corn yield is 102.0 bushels
per acre, 0.9 bushels lower than in the base solution. Domestic corn demand
is higher because less wheat is fed to livestock than in Solution WI1C1S1. |
Other feed grain production is 1.8 million corn-equivalent bushels
lower than the base solution. The Northern Plains accounts for more than half
of the total production. The Southern Plains and Lake regions have 18.6 per-
cent and 9.0 percent of the national production, respectively. Yields re-

flect the rotational weight of grain sorghum. The national yield is 59.1

corn-equivalent bushels per acre, versus 60.0 bushels in the base solution,
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but yields range from 30.5 bushels in the Lake region to /8.7 bushels in
the Southern Plains region.

The decrease in livestock feed demands also affects soybean produc-
tion. Soybean production falls 1.4 million bushels from the base solu-
tion. Although the Corn Belt decreases production by 21.2 million bushels
from the base solution, it still accounts for 77.2 percent of the total
production. Other large production decreases are found in the Appalachian
and Northern Plains regions. Soybean production increases in the Northeast,
Southeast, Delta, and Lake regions. The national yield, 30.3 bushels per
acre, is only 0.4 bushels lower than in the base solution.

Land available for crop production, but not unused for crops, totals
20.8 million acres. Doubling wheat exports, while holding other crops ex-
ports constant, forces 38.8 million more acres into production. Except for
the Pacific region, all regions have more acres in production than in the
base solution.

Farm prices for this solution, with comparisons for 1973 and Solution
W1C1S1l, are presented in Table 16. All supply prices for Solution W2C1Sl
are below 1973 actual prices (see earlier discussion), but are higher than
base solution prices. Compared to the base solution, the wheat price in-
creases by 11.5 percent, corn price by 5.0 percent, other feed grain price
by 10.4 percent, soybean price by 7.0 percent, and cotton price by 1.0 per-
cent. Livestock prices increase with corn and soybean prices, but the per-

centage increases are small.

Fertilizer usage and application rates are given in Table 1/. Com-

pared to the base solution, nitrogen usage increases by 11.2 percent, phosphorus
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Table 16. Farm supply prices under Solution W2C1lS1l (with wheat exports at twice
the 1973 level and trend fertilization) and comparisons for
1973 and the base solution W1C1Sl1

1973 1980 Supply Prices®
Actuala Base
Commodity Unit Price solution W2C1S1
Crops
Wheat S/bushel 3.96 1,56 1.74
Corn S /bushel 255 1.00 1.05
Other feed grains $/bushel® 1.90 1.06 y B By
Soybeans $/bushel 7.69 2.15 2.30
Cotton ¢/pound 44,6 31.6 31.9
Livestock & livestock products
Cattle S/cwt. 42 .80 36.75 37.20
Hogs $/cwt. 39,40 25.50 36.04
Broilers ¢ /pound 24.0 14.9 15.3
Lamb $/cwt. 35.10 28.46 28.74
Turkeys ¢/pound 34,8 23.5 24.0
Eggs ¢/dozen 54,1 37.4 38.0
Milk S/cwt. 7.14 557 5.65

Sources: [5, 7].

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

C : :
Prices are expressed in dollars per bushel of corn equivalent.

usage is up by 21.0 percent, and potassium usage increases 12.8 percent.
Application rates of the primary nutrients for Solution W2C1lS1 differ
markedly from 1973 estimated rates.

Consumer buying habits do not change very much from the base solution

(compare Tables 13 and 18). Compared to the base solution, beef consumption

decreases 0.5 pounds retail weight and pork consumption decreases by 0.2
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Table 17. Fertilizer use by crop and average application rates in the 150
producing areas for Solution W2C1lS1l and comparisons for 1973

Nitrogen Phosphorus Potassium

Tons ~ Tons Tons

used Lbs./acre used Lbs./acre used Lbs./acre
Crop (000) 19738 1980 (000) 19732 1980 (000) 1973a 1980
Wheat 1712.8 30.2 41.4 586.6 7.5 14.2 564.1 s 13516
Corn 4117.4 106.0 164.4 626.1 24.0 25.0 1067.4 &7l 4236
Other feed

grainsP 1041.1  NAS 90.3 179.0 NA® 15.5 134.7 NAS 117

Soybeans 87.0 3.4 4+37 181.8 5%9 8.9 374.8 14.6 18.4
Cotton 394.9 54.0 « 60.3 47.9 12.7 1«3 909 2051 1359
All crops 7353.2 1621.4 2231.9

dComputed from estimates in Table 10 of source [9].
Includes barley, oats, and grain sorghum.

CNc:rt available.

pounds retail weight. Chicken consumption increases by 0.l pounds ready-to-
cook weight. Lamb and other livestock consumptions are constant. The
average per capita food expenditure for the exogenous commodities is only
$1.49 higher than in the base solution.

As seen in Table 19, total net farm income from the endogenous crops
in the 150 producing areas is $3.5 billion. This is an increase of $1.3
billion or 55.8 percent over the base solution. The Corn Belt leads in
net farm income with 33.1 percent of the total while the Northern Plains

region has 25.1 percent with wheat accounting for over half of its net

farm income from endogenous crops.

Corn Exports Doubled (W1C2S1)
A total of 193.1 million acres is used to meet domestic demands with

corn exports at twice the 1973 level and exports of other crops at 1973
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Table 18. Retail prices, per capita consumptions, and per capita expendi-

tures for specified farm—food products in 1980 under Solution
W2ClS1

Per capita Retail 5 -
Commodity Unit consumption per unit Expenditure

Livestock & livestock products

Beef (1Ibs. retail wt.) 89.4 1.20 107.28 |

Pork (1bs. retail wt.) 7 {4 L .82 58.63 |

Chicken (1bs. T.E.Ci WE.) 56.7 .46 26,08 |

Lamb (1bs. retail wt.) 2.9 1,25 3.63

Turkey (Ibg. T, WE.) 10.0 .60 6,00

Eggs (number, incl. products) 285.0 .05 14.25

Dairy (1bs., whole milk equiv.) 545.0 o113 70.85

Total 286.72 |
Fruits and vegetables E52.45 r
Bakery products 76.13 |
Grain mill products 27.80 .
Miscellaneous 134.15
Average total consumer expenditure 677.55b

a

In 1973 dollars.

Represents 13.7 percent of disposable income. The national
expenditure totals 152.9 billion dollars. f

levels. Table 20 shows acreages and production in the 150 producing areas 1
and the White Area. Land used in crop production increases by 13.9 million
acres over the base solution. (As before, comparisons are made with the
base solution, W1C1S1.)

Although wheat production is only 4,000 bushels lower than the base
solution, an additional 515,000 acres are used for the crop. Significant

production increases occur in the Lake and Southern Plains regions while

significant decreases occur in the Corn Belt and Northern Plains regions.
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Table 19. Net farm income by endogenous crop and farm production region
for the 150 production areas in Solution W2C1S1

Farm
production Other feed

region Wheat Corn grains Soybeans Cotton Total

(000 dollars)®

Northeast 30,736 11,055 6,903 2,530 0 51,234
Appalachian {gp =TT T S 2 7558 135095 30,441 6,784 184,316
Southeast 1,580 35,114 1,369 1S A 10,645 68,499
Delta 3557600 115337 0 14,996 129,941 192,234
Corn Belt 153,662 451,968 5,514 554,458 0 1,166,602
Lake 103,728 67,194 29,554 185273 0 318,749
Northern

Plains 464,926 180,842 238,584 15 0 884,367
Southern

Plains 715,609 25,799 41,454 31,667 156,805 331,334
Mountain 148,230 10,516 23,478 0 6,340 188, 564
Pacific 19157307 255512 23,412 0 0 240,656
United States 1,238,748 910,796 383,323 6735171 310,515 35526,553

aExpressed in 1973 dollars.

Total corn production, 6.5 billion bushels, is 1.2 billion bushels

over the base solution. An extra 12.5 million acres is used for corn pro-

duction compared to the base solution. The Corn Belt accounts for 74.1

percent of the total increase in corn production.

Other feed grain production is down 3.7 million corn-equivalent bushels

from the base solution. Only the Northern and Southern Plains have increased

production. The Southeast, Delta, and Pacific regions have the same pro-

duction levels as in the base solution. Accounting for the largest produc-

tion decrease, the Corn Belt reduces production by 26.4 million corn-equivalent

bushels. Production is concentrated in the Northern Plains and Southern

Plains regions with 53.2 percent and 21.3 percent of the total production




Table 20. Distribution of acreage and production for Solution W1C2S51 among the 10 farm production regions

Other feed Landd

Farm Wheat Corn _grains@ Soybeans Cotton f“””?e
production Acres Production Acres Production Acres Production Acres Production Acres Dic;rzps

Pason (000) (000 Bu)  (000) (000 Bu)  (DOO) (000 Bu) (000) (000 Bu) (000) (003)
Northeast 2,075 87,2717 1,474 118,741 1,329 48,721 164 44752 0 0
Appalachian 1,235 55,075 4,385 418,075 1,081 41,596 2,675 75,043 247 693
Southeast 6 192 4,602 341,939 219 71,201 1,907 54,889 436 2,108
Delta 1,654 61,669 1390 93,998 40 1,320 3,801 93,267 4,333 1,552
Corn Belt 5,630 229,746 33,342 3,446,806 115 647 27,628 869,698 1 2,568
Lake 6,530 247,546 5,621 537,708 3,781 = 115,217 2,819 63,323 g 4271 O
Northern

Plains 14,637 548,998 8,116 1,040,454 11,284 834,638 1,998 47,452 0 20,947
Southern

Plains 4,195 120,557 2,709 291,473 4,410 334,918 1,830 54,009 7,846 7,419
Mountain 6,987 244,523 1,004 87,053 1,693 105,761 =& 3 294 5,940
Pacific 4,889 213,644 L3153 120,891 1,624 718,722 0 0 17 203

United States 47,847 1,809,227 63,761 6,497,138 25,474 1,568,741 42,822 1,262,436 13,174 45,701

®Includes barley, oats, and grain sorghum. Production is expressed in bushels of corn equivalent.
Not needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

e e W g i s, s o e s - — —— * - s e e [T — ST il o
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respectively. The national yield is 61.6 corn-equivalent bushels per
acre, 1.6 bushels higher than the base solution yield.

As with other feed grains, soybean production decreases as less

feed is .needed to produce livestock. The only production decrease is

found in the Corn Belt where production falls by 127.0 million bushels
from the base solution. Production is concentrated in the Corn Belt

with 68.9 percent of the total. Increases in production of 39.5

million, 33.8 million, and 28.5 million bushels are found in the Delta,

Lake, and Northern Plains regions respectively. The national yield is

29.5 bushels per acre, 1.2 bushels per acre less than the base solution.

Land not used for crops is 45.7 million acres, 13.9 million acres
less than in the base solution. The Northern Plains and Mountain re-

gions have slight increases in this land category. The Northern Plains

region accounts for 45.8 percent of the total cropland base not used

for crops.

Farm supply prices (Table 21) are higher than in the base solution,

except for cotton. All supply prices for Solution W1C2S1 are lower than

actual prices in 1973. Compared to the base solution, the wheat price is

2.6 percent higher, the corn price is 8.0 percent higher, and the soybean price

is 7.9 percent higher. Small increases in the prices of corn and soybeans

are reflected in the livestock prices which are based on them. The

small increases in crop prices are the result of high fertilization
rates which decrease the demand for land in meeting larger crop demands.

In addition, the share of corn production used for exports is much less

than the export shares of wheat or soybean production.
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Table 21. Farm supply prices under Solution W1C2S1 (with corn exports at twice

the 1973 level and trend fertilization) and comparisons for
1973 and the base solution W1C1S1

1973 1980 Supply Prices®
Actual Base
Commodity Unit Priced Solution W1C2S1
Crops
Wheat S/bushel 3.96 1.56 1.60
Corn S /bushel 2,455 1.00 1.08
Other feed grains $/bushelE 1.90 1.06 1.08
Soybeans S/bushel 7.69 215 2.32
Cotton ¢/pound 44,6 31.6 318
Livestock & livestock products
Cattle $/cwt. 42,80 36.75 37.41
Hogs S/cwt. 39.40 25.50 26.27
Broilers ¢/pound 24,0 14.9 15.4
Lamb S/cwt. 35 .10 28.46 28.86
Turkeys ¢/pound 34.8 2355 24,2
Eggs ¢/dozen 54.1 37.4 38.2
Milk S/cwt. 7.14 5«57 5.68
a

Sources: [5, 7].

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

© Prices are expressed in dollars per bushel of corn equivalent.

Fertilizer use in the 150 producing areas is 7.6 million tons of
elemental nitrogen, 1.5 million tons of elemental phosphorus, and 2.3
million tons of elemental potassium. Table 22 also shows corn produc-
tion accounting for 65.8 percent of the nitrogen usage, 51.4 percent
of the phosphorus usage, and 59.6 percent of the potassium usage. Com-

pared to the base solution, nitrogen use is 15.1 percent higher, phosphorus

use is 15.4 percent higher, and potassium use is 17.7 percent higher.
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Table 22. Fertilizer use by crop and average application rates in the
150 producing areas for Solution W1C2S1l and comparisons for

1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs. /acre used Lbs./acre
Crop (000) 197328 1980 (000) 19732 1980 (000) 19732 1980
Wheat 1038.3 30:.2 45.0 342.9 Lo liges 384.8 Nedios L6/
Corn 5010.5 106.0 162.3 795.6 24.0 25.8 1388.7 47.1 45.0
Other feed
grains® 1079.2  NA® 98.4 176.9 NA® 16.1 126.0 NAS 11.5
Soybeans 89,2 3.4 4,2 184.0 5.9 8.8 341.9 14.6 16.3
Cotton 395,0 54,0 60.5 471 12.7 1oa2 89.0 20.1 13.6
All crops 7612.2 1546.5 2330.4

“Computed from estimates in Table 10 of source (9]

Includes barley, oats, and grain sorghum.

“Not available.

Application rates differ little from the base solution, but other feed
grains have an average of 6.3 pounds of nitrogen per acre above the base
solution. Average nitrogen application rates are much higher on acres
of wheat and corn than the 1973 rates.

Table 23 shows the consumer food costs for this solution. Beef
consumption declines by only 0.8 pounds retail weight and pork consumption
declines by 0.3 pounds retail weight from the base solution. Chicken
consumption increases by 0.1 pounds ready-to-cook weight, and lamb consump-
tion remains constant relative to the base solution. Expenditures for
livestock products account for 42.9 percent of the total food expendi-
ture. The average total expenditure ($684.16) is $8.10 higher than the

base solution.
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Table 23. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980 under

Solution W1C2S1

Per capita Retail price

. . - : a
Commodity Unit consumption Pper unitd Expenditure

Livestock & livestock products

Beef (1bs. retail wt.) 89.1 2l 107.81
Pork (1bs. retail wt.) 71 :4 .83 59.26
Chicken (1b8. Tl C: WEL) 56.7 46 26.08
Lamb (1bs. retail wt.) 2.9 La25 3.63
Turkey (1bs. T t.c.: Wta) 10.0 .60 6.00
Eggs (number, incl. products) 285.0 .05 14,25
Dairy (1bs., whole milk equiv.) 545.0 o i 76.30
Total 293.33
Fruits and vegetables 152,75
Bakery products 76.13
Grain mill products 27 .80
Miscellaneous 134,15
Average total consumer expenditure 68&.16b

& 1n 1973 dollars.

Represents 13.8 percent of disposable income. The national
expenditure totals 154.4 billion dollars.

As presented in Table 24, net farm income from crops in the 150 pro-
ducing areas is 3.0 billion dollars. This is $773 million higher than

in the base solution.

Oilmeal Exports Doubled (W1C1S2)

Holding exports of wheat, corn, other feed grains, and cotton at

1973 levels, oilmeal exports at twice the 1973 level requires a total

of 211.8 million acres in production (Table 24). This is 32.6 million




Table 24. Net
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farm income by endogenous crop and farm production region

for the 150 producing areas in Solution W1C2S1

Farm
production Other feed

region Wheat Corn grains Soybeans Cotton Total

(000 dollars)®

Northeast 15,979 14,609 5,382 2,596 0 38,566
Appalachian 12,827 109,475 6,567 45,641 5,988 180,498
Southeast 0 46,405 966 19,410 9,395 716,176
Delta 14,879 16,596 0 15,049 114,672 161,196
Corn Belt 33,849 1SN 129 0 494,774 0 1,260,352
Lake 50,442 70,152 17,578 17,144 0 155,316
Northern

Plains 250,618 217,035 205,250 16,165 0 689,068
Southern

Plains 213917 11,720 23,684 Jil, 200 138,364 226,956
Mountain 46,852 5,241 21,612 0 D523 79,300
Pacific 113,408 39,276 15755073 0 0 169,757
United States 560,831 1,262,238 298,112 641,990 274,014 3,037,185

aExpressed in 1973 dollars.

acres more than in the base solution, Solution W1C1S1l. Land not used

for crops is 27.0 million acres, 45.3 percent of the amount in the base

solution.

Wheat production declines 3/.6 million bushels from the base solu-

tion. The largest decrease, 109.4 million bushels, is in the Corn Belt.

The SouthernPlains increases production by 91.5 million bushels. Except

for the Pacific, all regions have changed production levels from the

base solution. Despite a 2./ percent decrease in production, the Northern

Plains accounts for 33.3 percent of the total wheat production. The
national yield,

36.9 bushels per acre, is 1.3 bushels lower than the

base solution yield.




Table 25. Distribution of acreage and production for Solution W1C1lS2 among the 10 farm production regions
Other feed Land

Farm Wheat grains@ Soybeans Cotton unused h
production Acres Production Acres Production Acres Production Acres Production Acres for crops”

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) ?E;g?
Northeast 1,818 174,027 1,474 118,741 1,087 38,392 664 A Sy (o 0 0
Appalachian L Dk 67,214 4,689 441,897 403 15 427 3,181 86,898 247 276
Southeast 149 4,562 4,577 340,538 219 19201 3,969 102,614 3 361
Delta 1,312 44,570 606 40,436 40 1,320 5,807 139,023 4,333 637
Corn Belt 3 387 137,360 22,467 2,317,068 610 25,082 42,767 1,311,926 1 0
Lake 6,902 262,280 4,862 445,628 2,182 66,581 7,266 174,138 0 1,819
Northern

Plains 15,399 589,418 8,600 1,073,210 10,829 802,887 7,238 180,306 0 14,915
Southern

Plains 6,276 155,405 2,421 261,600 5,520 402,101 2,387 67,635 8,527 33278
Mountain 6,385 220,131 1,308 114,709 2,294 123,663 = 3 294 5,636
Pacific 4,889 213,643 1,244 129,797 1,624 185722 0 0 44 85
United States 47,988 1,771,610 52,248 5,283,624 24,808 1,561,376 73,279 2,080,290 13,449 27,007

a
Includes barley, oats, and grain sorghum.

b
Not needed in crops to meet specified domestic and export demands.

thite Area acreage of 189 acres.

Production is expressed in bushels of corn equivalent.

J;*—.
o
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Decreased wheat feeding results in 2.2 million more bushels of
corn being produced. The Corn Belt reduces production by 228.7 million
bushels from the base solution but still accounts for 43.9 percent of
national production. Production increases of more than 50 million bushels
are found in the Northeast, Appalachian, Southeast, and Northern Plains
regions. A production increase of 88.0 million bushels in the Northern
Plains makes this region have 20.3 percent of the national production.
The national corn yield, 101.1 bushels per acre, is 1.8 bushels lower
than in the base solution. Other feed grain production is 11.0 million
corn—equivalent bushels lower than in the base solution.

Soybean production, 2.1 billion bushels, is 815.9 million bushels
larger than in the base solution. All regions allowed to grow soybeans
increase production. Compared to the base solution, the Corn Belt,
Northern Plains, and Lake regions increase production by 315.2 million,
161.4 million, and 144.6 million bushels respectively. The Corn Belt
has 63.1 percent of the national production. National yield declines
2.3 bushels from the base solution to a level of 28.4 bushels per acre.

Cropland not used for crops totals 2/.0 million acres. This is
32.6 million acres less than in the base solution. Although all regions
have less idle land than in the base solution, the Northern Plains and
Mountain regions show the smallest percentage decreases.

Farm supply prices (see earlier discussion) for this solution are
presented in Table 26. Compared to the base solution, the wheat price in-

creases by 9.0 percent, the corn price by 138.0 percent, other feed grain
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Table 26. Farm supply prices under Solution WIC1S82 (with oilmeal exports
twice the 1973 level and trend fertilization) and comparisons
for 1973 and the base solution W1CI1S1

1973 1980 Supply Prices®
Actual Base
Commodity Unit Price @ solution W1C1S2
Crops
Wheat $/bushel 3.96 1.56 (=70
Corn S/bushel 1S 1.00 1.18
Other feed grains $/bushelE 1.90 1.06 115
Soybeans $/bushel 7.69 XS 3.07
Cotton ¢/pound 44,6 31,6 3057
Livestock & livestock products
Cattle S/cwt. 42.80 36.75 38.70
Hogs S/cwt. 39.40 25.50 27.98
Broilers ¢/pound 24,0 14,9 16.6
Lamb S/cwut. 35.10 28.46 29,76
Turkeys ¢/pound 34.8 23%5 26.0
Eggs ¢/dozen 54.1 37 .4 40.3
Milk $/cwt., 7.14 S 5.94

Sources: [5,

Prices are expressed in 1973 dollars using the production

expenses paid by farmers index.

c : ,
Prices are expressed in dollars per bushel of corn equivalent.

price 8.5 percent, the soybean price by 42.3 percent, while the cotton price

is almost the same.

1973 prices.

Farm prices seem low compared to the present situation.

However, we must remember that they are expressed in 1973 dollars, and

reflect 1973 costs and do not include actual land prices.

As evident 1n

Table 27, 6.9

million tons of

elemental nitrogen,

All programmed crop and livestock prices are below

1

million tons of elemental phosphorus, and 2.3 million tons of elemental

D

at
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Table 27. Fertilizer use by crop and average application rates in the
150 producing areas for Solution W1C1lS2 and comparisons for

1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs. /acre used Lbs./acre
Crop (000) 19732 1980 (000) 19734 1980 (000) 19732 1980
Wheat 997.1 30.2 43.0 330, 8 e D 43 33:45:8 5.1 14.6
Corn 41576 106,0 165.4 638.4 24.0 25.4 1098.3 47.1 43,7

Other feed

grainsP 1151.5 NA® 108.3 183.1 NA® 17
Soybeans 158.0 3.4 4.4 310.7 a3 8
Cotton 387.2 54.0 58.0 43,9 12,7 )

. 134+8 NAS 1257
.6 650.9 14.6 18,
6 821 2041 1253

-

L]

All crops 6851.4 1506.9 2303.9

dComputed from estimates in Taple 10 of source [9].
bIncludes barley, oats, and grain sorghum.

“Not available.

potassium are used in the 150 producing areas. These usages represent
increases of 3.6 percent, 12.5 percent, and 16.4 percent for nitrogen,
phosphorus, and potassium, respectively. Average application rates are
nearly equal for this solution and the base solution except for other
feed grains. The nitrogen rate on other feed grains has increased
from 92.1 pounds per acre to 108.3 pounds per acre.

The average consumer expenditure for farm foods (Table 28) is
$688.26. This is $12.20 higher than in the base solution. Although
beef consumption is 2.1 pounds retail weight lower than in the base
solution, it accounts for 36.6 percent of the expenditure on the spec-

ified livestock products. Pork consumption is down 1.1 pounds retail
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Table 28, Retail prices, per capita eonsumptions, and per capita expendi-

tures for specified farm-food products in 1980 under Solution

W1C1lS2

Per capita
Commodity Unit consumption

Retail pri
per unit?

e
? Expenditurea

Livestock & livestock products

Beef (1bs. retail wt.)

Pork (1bs. retail wt.)

Chicken (ThB. T tCh WE)

Lamb (1bs. retail wt.)

Turkey (A8, T LaCa WEL)

Eggs (number, incl. products)
Dairy (1bs., whole milk equiv.)
Total

Fruits and vegetables
Bakery products

Grain mill products
Miscellaneous

Average total consumer expenditure

87.8
70.6
56.9
2419
10.0
285.0
545.0

1.24
.86
48

e 27
.63
.05
.14

108.87
60./2
27 a3l

3.68
6.30
14.25
76.30

297 .43

152.15
76.13
27.80

134.15

688.26b

a . =P
[n 1973 dollars.

Represents 13.9 percent of disposable income.

expenditure totals 155.3 billion dollars.

weight from the base solution, but chicken consumption increases 0.3 pounds

The national

ready-to-cook weight. The specified food expenditures account for only

13.9 percent of disposable income.

Total net farm income from crops (Table 29) in the 150 producing

areas is 5.3 billion dollars. This is $3.0 billion or 134.2 percent

higher than in the base solution. The Corn Belt and Northern Plains

regions have increased net incomes by 214.1 percent and 95.1 percent

respectively. Soybeans are the major sources of the net farm income
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Table 29. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution W1C1S2
Farm Other feed
production Wheat Corn grains Soybeans Cotton Total
region
(000 dollars)®
Northeast 25993 26,194 o3 s 14,565 0 713,464
Appalachian 29,837 165,114 3,018 101,430 6,592 305,991
Southeast 1,083 92,626 145570 80,299 0 175,578
Delta 15,428 95,307 0 126,359 1265271 279,365
Corn Belt 54,498 137,422 1,419 1,716,186 0 2,509,525
Lake /4,835 89,341 19,314 96,290 0 279,780
Northern
Plains 310,986 283,159 2705525 164,075 0 1,029,745
Southern
Plains 45,741 26,020 56,071 83,393 161,039 372,264
Mountain 49,472 6,910 30,789 0 6,160 93,331
Pacific 120,630 41,403 20,213 0 1,670 183,916
United States 730,063 1,477,496 409,071 2,384,597 301,732 5,302,959

aEXpTESSEd in 1973 dollars.

from endogenous crops for the Delta, Corn Belt, and Lake regions. Soy-
beans also account for 45.0 percent of the total net farm income from

crops in the model that are produced in the 150 producing areas.

Trend Exports of Wheat, Corn, and Oilmeals (Trendl.0)

This solution is based on exports of wheat, corn, and oilmeals at
levels equal to twice their 1973 exports minus their 1966 export levels.
Exports of other feed grains and cotton are the same for all solutions
by holding them at their 1973 levels. Comparisons are made with the base
solution, Solution WIC1S1.

Acreages and production for the 150 producing areas and the White

Area are shown in Table 30. A total of 217.2 million acres is used in




Table 30. Distribution of acreage and production for Solution TREND1.0 among the 10 farm production regions

Other feed Land
Farm Wheat Corn grains? Soybeans Cotton  unused
production Acres Production Acres Production Acres Production Acres Production Acres for crops
region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) Acres
(000)
Northeast 24075 81 s 21 1,474 118,741 1,929 48,721 164 Gy 152 0 0
Appalachian 1,321 67,214 4,688 441,897 492 19,298 3,091 85,012 247 276
Southeast 149 4,562 4,592 341,427 292 9,947 3,624 94,194 120 500
Delta 2,113 69,779 1,351 96,044 40 1,320 4,204 105,041 4333 655
Corn Belt 5,621 235,362 28,510 2,979,217 610 25,082 34,439 1,055,829 1 0
s
a0
Lake 8,181 304,619 5,294 500,322 25736 82,008 5,516 132,394 0 1,304
Northern
Plains 19,792 726,150 8,172 1,018,119 1L 4273 834,329 5,964 150,691 0 11,781
Southern
Plains 7,790 190,640 2,588 278,860 4,788 360,790 2,204 62,658 8,444 230996
Mountain 8,205 291,861 1,420 125,672 1,656 105,691 =€ 3 294 44343
Pacific 4,925 215,552 1,264 131,703 1,588 716,578 0 0 17 92

United States 60,372 2,193,016 59,393 6,032,002 24,804 1,563,764 59,206 1,690,574 13,456 21,547

a
Includes barley, oats, and grain sorghum. Production is expressed in bushels of corn equivalent.
Not needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.
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producing crops, an increase of 38.1 million acres over the base solu-
tion. Even with high export levels, 21.5 million acres of cropland
are not needed to produce the endogenous crops in this study.

Wheat production, 2.2 billion bushels, is harvested from 60.4
million acres. The national yield 36.3 bushels per acre, is 1.9 bushels
lower than in the base solution. Increases in production over the base
solution of 126.8 million, 120.4 million, and 74.1 million bushels occur
in the Southern Plains, Northern Plains, and Lake regions respectively.
The Northern Plains leads in production with 33.1 percent of the total.

All farm production regions have higher corn production than in
the base solution. While accounting for 49.4 percent of the national
total, the Corn Belt, has the largest production increase at 433.4
million bushels. Per acre yields of 124.6 bushels, 107.8 bushels, 104.5
bushels, and 104.2 bushels occur in the Northern Plains, Southern Plains,
Corn Belt, and Pacific regions respectively. The national yield, 101.6
bushels per acre, is 1.3 bushels lower than in the base solution.

All regions with soybean activities have increased production
over the base solution. Production increases of more than 50 million bushels
occur in the Southeast, Delta, Corn Belt, Lake, and Northern Plains

regions. Production is still concentrated in the Corn Belt with 62.5

percent of the total.
Although cotton lint demand is the same, a 282,000 acre increase
over the base solution exists. Only two regions change cotton acreage

from the base solution. The Southeast region decreases acreage by 316,000
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acres as the Southern Plains increases acreage by 598,000 acres. The national

yield, 521.8 pounds of cotton lint per acre, is 11.2 pounds lower than the
base solution yield.

All farm supply prices are higher (Table 31) than in the base solu-
tion. However, they are lower than in 1973. Price increases over the
base solution are 14.7 percent for wheat, 17.0 percent for corn, 8.5 per-
cent for other feed grains, and 26.5 percent for soybeans. Using trend
fertilization levels, crop prices do not increase much when export levels
increase. Livestock and livestock product prices reflect the small crop
price increases.

Fertilizer data for the 150 producing areas are shown in Table 32.
Nitrogen usage, 7.5 million tons, is 13.8 percent higher than in the
base solution and elemental phosphorus usage, 1.6 million tons, is 20.1
percent higher. Elemental potassium usage, 2.4 million tons, is 21.2

percent higher than the base solution. Corn uses 61.3 percent of the

nitrogen, 44.6 percent of the phosphorus, and 52.7 percent of the potassium.

Application rates of the primary nutrients are close to the base solu-
tion rates, but the nitrogen rate on other feed grains increases from
92.1 pounds to 106.6 pounds per acre.

Consumer farm-food expenditures, presented in Table 33, increase
by $10.61 over the base solution. The farm-food expenditure is 13.9
percent of disposable income. Trend fertilization not only keeps crop

prices fairly stable but also keeps livestock production levels from

changing greatly when exports are increased.
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Table 31. Farm supply prices under Solution TREND1.0O (with trend fertilization
and trend exports of wheat, corn, and oilmeals) and comparisons
for 1973 and the base solution

b

1973 1980 Supply Prices
Actuala Base
Commodity Unit Price solution TREND1.0
Crops
Wheat $/bushel 3.96 1.56 1.79
Corn S/bushel 235 1.00 [ (7
Other feed grains $/bushel” 1.90 1.06 1.15
Soybeans $/bushel 7.69 2515 2512
Cotton ¢/pound 44 . 6 31.6 31.6
Livestock & livestock products
Cattle S/cwt. 42,80 36575 38.34
Hogs S/cwt. 39.40 25.50 27 .42
Broilers ¢ /pound 24.0 14.9 k61
Lamb S/cwt. 35,10 28.46 29,47
Turkeys ¢/pound 34.8 235 233
Eggs ¢/dozen 54,1 37.4 39.5
Milk $/cwt., 7.14 5657 5.85

Sources: [5, 7].

Prices are expressed in 1973 dollars using the index of production
expenses paid by farmers.

¢ Prices are expressed in dollars per bushel of corn equivalent.

Table 34 shows net income from the endogenous crops produced in
the 150 producing areas. The total, $4.8 billion, represents an increase
of 113.2 percent over the base solution. As in all previous solutions,
the Corn Belt and Northern Plains are the two leading farm production
regions. Wheat, corn, and soybeans account for 21.8 percent, 34.6

=

percent, and 29.3 percent of the total net farm income from crops.
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Table 32. Fertilizer use by crop and average application rates in the

150 producing areas for Solution TREND1.0 and comparisons for

1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs. /acre used Lbs./acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 19732 1980
Wheat 12702 30,2 43,3 419.0 PR e s A723.2 L [ R
Corn 4610.0 106.0 160.6 718.1 24.0  25.0 1263, 1 47.1 44,
Other feed
erainsb 1133.7 NA® 106.6 181.1 NA® 17.0 134.8 NA® 12.7
Soybeans 125.0 3.4 4.3 245,17 5.9 ... 8.4 493.2 1l4.6 16.9
Cotton 386.5 54.0 57.9 S48 1247 6.7 84.4 201 . 326
All crops 7525.4 1608.7 2398./7
a
Computed from estimates in Table 10 of source [9].
b

Includes barley, oats, and grain sorghum,

C
Not available.

Agriculture in "Tight" Production Capacity
(TREND1. 2)

Trend fertilization kept crop prices in the previous five solu-
tions from extreme variations. These crop prices are the supply prices
needed to cover nonland production costs in meeting specified demands.
As more land is used in production, supply prices increase as less
productive land is cultivated and the imputed value of higher quality
land is increased. Trend fertilization has kept the nonland production
costs at low levels using 1973 prices and has reduced the amount of
land that would have been needed under lower fertilization levels.

This solution is used to show American agriculture at nearly full

crop production capacity. Exports of wheat, corn, and oilmeals are at

————y




Table 33. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980
under Solution TREND1.O

Per capita Retail price 4
Commodity Unit consumption per unit Expenditure

Livestock & livestock products

Beef (lbs. retail wt.) 88,1 1523 108. 36
Pork (lbs. retail wt.) 70.8 <85 60.18
Chicken (Ibsg, T.t.C. Wti) 56.9 a7 26.74
Lamb (1bs. retail wt.) 3.0 1427 3.81
Turkey (1bs. r.t.c. wt.) 10,0 .62 6.20
Eggs (number, incl. products) 285.0 05 14.25
Dairy (1bs., whole milk equiv.) 545.0 .14 76.30
Total 295,84
Fruits and vegetables 152575
Bakery products 76.13
Grain mill products 27.80
Miscellaneous 134,15
Average total consumer expenditure 686.6?b
a

In 1973 dollars.

Represents 13.9 percent of disposable income. The national
expenditure totals 155.0 billion dollars.
a level of 1.2 times twice the 1973 levels minus their 1966 levels. Other
feed grain and cotton exports are held at 1973 levels throughout the
study. As will be seen later, the increase in crop prices has a depressing
effect on the livestock economy because of less livestock products being
demanded.

The acreages and production in the 150 producing areas and the White
Area are presented in Table 35. Except for the Delta and Corn Belt regions,

all regions increase wheat production over the base solution. The national




Table 34. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution TREND1.O

Farm Other feed
production Wheat Corn grains Soybeans Cotton Total

region

(000 dollars)?@

Northeast 34,355 22,166 8,215 4,043 0 68,779
Appalachian 29,535 146,301 3,505 114174 6,254 262,769
Southeast 1,029 A ed o3 | 1,627 45,788 2,661 128,776
Delta 23,912 25,026 0 65,553 119,783 236,274
Corn Belt 107,060 944,137 Ly LEL L3025 567.0 0 2,077,978
Lake 101,891 87,543 20,715 51,043 0 261,192
Northern

Plains 398, 334 286,604 275,948 87,543 0 1,048,429
Southern

Plains 68,298 215913 49,198 59,308 151,690 356,467
Mountain 115,937 9,815 2955119 0 5,844 156,715
Pacific 169,363 41,401 18,837 0 0 229,601

United States 1,051,714 1,668,637 404,275 1,416,122 286,232 4,826,980

aExpressed in 1973 dollars.

yield, 34.5 bushels per acre, is 3.7 bushels less than in the base solu-

tion. No wheat is fed to livestock when based on the singular prices of

grains.

Corn production, 6.3 billion bushels, is 1.0 billion bushels above

the base solution. All regions but the Pacific and Delta have increased

corn production over the base solution. The national yield, 100.6 bushels

Other feed

per acre, is 2.3 bushels lower than in the base solution.

grain production is 46.7 million corn-equivalent bushels less than in the
base solution because less feed is needed for the reduced livestock pro-

duction.

Soybean production, 1.9 billion bushels, is 658.1 million bushels

higher than in the base solution.

Production is concentrated in the Corn
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Table 35. Distribution of acreage and production for Solution TREND1l.2 among the 10 farm production regions
Other feed Land
a ; i

Farm Wheat grains Soybeans Cotton unused b
production Acres Production Acres Production Acres Production Acres Production Acres for crops"

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) ?555?
Northeast 2,318 96,925 1,474 118,741 829 27,418 422 11,446 0 0
Appalachian 1,593 69,753 4,567 433,728 330 12,164 3,578 96,844 247 0
Southeast 270 8,058 4,196 3155255 29 7142 4,487 115,267 60 236
Delta 1,842 58,688 1,355 93,998 40 1,320 5,058 1235237 4,440 0
Corn Belt 355112 140,833 28,046 2,884,622 13 647 FT500d &, 166,313 i 0

LN
N

Lake 9,120 338,056 5,874 528,238 1,290 37,939 6,747 166,685 0 0
Northern

Plains 29,890 983,193 11,121 1,329,594 10,003 775,002 5,966 1505 735 0 0
Southern

Plains 8,073 227,497 3,216 330,274 7,663 475,064 3,503 91,948 5,954 0
Mountain gl 372,672 1,569 139,341 2,606 145,784 = 3 294 132
Pacific 4,952 217,018 1,065 111,643 1151 49,671 0 0 718 0
Unites States 72,887 2,512,693 62,483 6,285,434 233954 15525, 751 67,372 1,922,478 11,714 368

aIncludes barley, oats and grain sorghum.

b . e
Not needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

Production is expressed in bushels of corn equivalent.




Belt with 60.7 percent of the national production. Soybean yields

average 28.5 bushels per acre for this solution, compared to 30.7
bushels per acre for base solution WIC1Sl1.

Land used for cotton production declines 1.5 million acres from
the base solution. Decreases from the base solution occur in both the
Southeast and Southern Plains regions. Increased acreage occurs in
the Delta and Pacific regions. Higher yields in the Pacific region
and the national yield of 600.4 pounds of cotton lint per acre account
for less land being used. Only 368,000 acres of available cropland is
not used for crops.

Crop supply prices for this solution (Table 36) approach 1973

actual prices. Compared to 1973 prices, the wheat price is 14.4 percent

lower, the corn price is 23.5 percent lower, the soybean price 1s 26.7 percent

lower, and the cotton price is 9.9 percent lower. All crop supply
prices for this solution are considerably higher than base solution
prices. Compared to the base solution, the wheat price is 11/.3 percent
higher, the corn price is 95.0 percent higher and the soybean price is
162.3 percent higher.

Livestock and livestock supply prices also approach the 1973
feeding-year prices. The cattle supply price is nearly $3.00 per hun-
dredweight higher than the 1973 actual price. Other prices, except milk,
are slightly lower than 19/3 prices.

Fertilizer usage and application rates for the 150 producing areas

are shown in Table 37. All primary element usages increase over the

base solution.
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Table 36. Farm supply prices under Solution TREND1.2 (with trend fertilization
and exports of wheat, corn, and oilmeals at 1.2 times their
trend levels) and comparisons for 1973 and the base solution

W1C1lS1
1973 1980 Supply PricesP
Actuala Base

Commodity Unit Price solution TREND1., 2
Crops

Wheat S /bushel 3.96 1.56 3.39

Corn $/bushel 2555 1.00 1.95

Other feed grains S/bushelC 1.90 1.06 2.14

Soybeans S /bushel 7.69 215 5.64

Cotton ¢ /pound 44,6 31.6 40,2
Livestock & livestock products

Cattle $/cwt. 42 .80 36.75 45,72

Hogs S/cwt. 39.40 25.50 36.38

Broilers ¢ /pound 24,0 14.9 21.8

Lamb S/cwt. 35.10 28.46 34.19

Turkeys ¢/pound 34.8 23.5 34.0

Eggs ¢/dozen 54.1 37.4 49.4

Milk $/cwt. 7+14 SaDi e

a
Sources: [5, 7].

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

c : : :
Prices are expressed in dollars per bushel of corn equivalent.

Per capita expenditures for specified farm-food products is $724.12,
an increase of $48.06 over the base solution. (See Table 38.) Compared
to the base solution, beef and pork consumptions drop by 10.5 percent
and 6.8 percent, respectively. Broiler consumption increases by 3.0
percent and lamb consumption increases by 3.4 percent over the base

solution. The average consumer expenditure for the specified items is

14.6 percent of disposable income.




Table 37. Fertilizer use by crop and average application rates in the
150 producing areas for Solution TRENDI.?2 and comparisons for

1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs./acre used Lbs./acre
Crop (000) 19733 1980 (000) 19732 1980 (000) 1973% 1980
Wheat 1393.0 540 7 54 hdi 502.5 T Ll 412.7 5.1 11a.6
Corn 4996.9 106.0 165.2 17652 « 2480 251 1362.6 47 1o itayl)
Other feed
orains? 1124.5 NA® 110.1 173.6 NAS 17.0 107.2  NAS® 10.5
Soybeans ST by 3.4 4.6 294.5 S)A 8.9 619, 2 AT T RS AT
Cotton 433, 2 54.0 74,6 0.0 12,4 8.6 129.4 20 5leai2 2

All crops 8100.9

1796.8

2631.1

a Fii
Computed from estimates in Table 10 of source [9].

b

Includes barley, oats, and grain sorghum,

C
Not available.

Net income from crops produced in the 150 producing areas, shown

in Table 39, is $21.4 billion.

over the base solution.

This is an increase of $19.2 billion

Net income from crop production is the return

to land and management which equals gross income minus nonland production

COSLCS.
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Table 38. Retail prices, per capita consumptions, and per capita expendi-
tures for specified farm-food products in 1980 under Solution
TREND1.2
Per capita Retail préce
Commodity Unit consumption per unit Expenditurea
Livestock & livestock products
Beef (1bs. retail wt.) 80.5 1.39 111.89
Pork (1bs. retail wt.) 66.8 1.02 68.14
Chicken (Ibs. Teat.C. Wt.) 58.3 D 32.07
Lamb (1bs. retail wt.) 3.0 1.38 4,14
Turkey (lbs: ‘ritscs Wta) 10.0 S 7.30
Eggs (number, incl. products) 285.0 . 06 17.10
Dairy (1bs., whole milk equiv.) 545.0 ol 92.65
Total 333.29
Fruits and vegetables P2 oy
Bakery products 76.13
Grain mill products 27.80
Miscellaneous 134,15
Average total consumer expenditure 724.12b

2 In 1973 dollars.

Represents 14.6 percent of disposable income.
expenditure totals 163.4 billion dollars,

The national

Table 39. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution TRENDI.?2

Farm Other feed
production Wheat Corn grains Soybeans Cotton Total

region

(000 dollars)?@

Northeast 207,526 94,098 10,821 38,459 0 350,904
Appalachian 141,360 472,059 5,612 335,081 17,480 971,592
Southeast 15,139 339,995 200 379,806 3,591 738,731
Delta 116,640 104,516 0 418,528 345,347 980,031
Corn Belt 298,537 3,344,173 0 4,616,662 0 8,259,372
Lake 686,625 416,120 42,714 534,172 O 1567935631
Northern

Plains 1,963,303 1,427,545 1,102,561 536,124 0 5,029,533
Southern

Plains 478,841 258,702 485,151 316,441 329,169 1,868,304
Mountain 626,844 69,774 118,647 0 16,335 831,600
Pacific 496,679 111,065 12,446 0 93,093 713,283
United States 5,031,494 6,638,047 1,778,152 7,175,273 800,015 21,422,981

aExpressed in 1973 dollars.




60

V. SOLUTIONS WITH LIMITED FERTILIZATION

The next five solutions limit nitrogen fertilization to 50 pounds
per acre. Crop activities using no more than 50 pounds per acre under
trend fertilization are not changed in the linear programming model.
Thus, soybean activities are the same for both trend fertilization and
limited fertilization. Decreasing the amount of nitrogen used in a
crop activity usually results in a decrease in the amounts of phosphorus
and potassium used.

The first solution presented, LWIC1S1l, has eXports of wheat, corn,
and oilmeals at 1973 levels. Solution LW1.5C1S1 has wheat eXports at
1.5 times the 1973 level and exports of corn and oilmeals at their 1973
levels. In Solution W1C2Sl, corn exports are at twice the 1973 level
and exports of wheat and oilmeals are at 1973 levels. The fourth solu-
tion, LW1C1S1.5, has exports of oilmeals at 1.5 times the 1973 level
and exports of wheat and corn at 1973 levels. Finally, Solution LTRENDO.9
has exports of wheat, corm, and oilmeals at 0.9 times their trend
levels. Trend levels are the 1973 exports minus 1966 exports plus the
1973 exports. As before, exports of other feed grains and cotton are
held at 1973 levels for all of the solutions.

Exports of wheat and oilmeals are held at 1.5 times their 1973
levels because the programming model can not meet the total demands at

double exports and/or the resulting livestock prices cut livestock product

consumption to very low levels. The same reasoning applies to the trend

|
:

-
e




61

solution set at 0.9 times the trend exports of wheat, corn, and oilmeals.
As will be seen later, the production flexibility and rather stable crop
prices of the solutions based on trend fertilization are not present in
the limited fertilization solutions. Comparisons are made with the

base solution, W1C1S1l, which uses the trend fertilization assumption.

Exports of Wheat, Corn, and Oilmeals at
1973 Levels (LW1C1S1l)

Although the eXport levels of all crops in this solution are the
same as in the base solution, production of some crops shown in Table 40
are not as high as in the base solution. Reduced livestock demand, as
the result of higher livestock prices, is one reason for reduced feed
grain and soybean demands. A total of 212.8 million acres is used in
crop production, 33.7 million more acres than in the base solution.

Wheat production, 1.8 hillion bushels, requires 50.8 million acres.
This results in a national yield of 36.3 bushels per acre, 1.9 bushels
lower than in the base solution. A rotal of 80.4 million bushels of
wheat is fed to livestock. Wheat feeding reduces the total demand for
feed grains. Corn production is down 33.2 million bushels from the base
solution., although acreage increases by 18.8 million acres.

Restricting fertilizer application rates on COrm acres has greatly
increased the amount of land needed for corn production. The national
yield, 74.9 bushels per acre, is 28.0 bushels less than in the base solu-
tion. Production increases OVEr the base solution occur in the North-
east, Corn Belt, Lake, and Mountain regions. However, the Corn Belt 1n-

creases production by 577.5 million bushels over the base solution.




Table 40. Distribution of acreage and production for Solution LW1C1S1 among the 10 farm production regions
Farm Other feed Land
production Wheat Corn ggaiqga Soybeans Cotton unused
region Acres Production Acres Production Acres Production Acres Production Acres for crops”
(000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) %crei
000
Northeast 1,435 58,928 2545 158,977 1,480 535265 14 329 0 0
Appalachian 996 38,631 55052 324,262 157276 45,654 2,651 712,944 247 94
Southeast 509 15,418 4,104 191, 241 972 31,438 25033 58,048 464 1,196
Delta 2,024 61,580 1,355 66,203 40 1,188 4,144 103,286 4,333 840
Corn Belt 5,863 233,005 3753599 #3123 5319 1,401 41,956 24,556 769,539 1 0
O™
o
Lake 6,635 249,739 35297 464,752 4,441 132,591 283D 63,076 0 39922
Northern
Plains 146,877 617,553 7 227 443,060 14,050 742,943 55126 132,830 0 135702
Southern
Plains 4,153 102,841 4,478 255,237 6,415 291,911 2,022 58,464 8,947 245394
Mountain 6,973 © 237,881 © 1,567 © 121,875 2,893 ¥ 17,686 = 3 294 4,190
Pacific 54373 231,986 Ly 22 99,181 1,274 51,168 0 0 17 0
United States 50,838 1,847,562 70,076 5,248,137 34,242 1,509,810 43,381 1,258,519 14,303 25,938

%Includes barley, oats, and grain sorghum.

Production is expressed

Not needed in crops to meet specified domestic and export demands.

thite Area acreage of 189 acres.

- S

in bushels of corn equivalent.

—_——_—— -—-—-._,-——_——-—-:’:‘-—-plr
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Other feed grain production, 1.5 billion corn-equivalent bushels,
is reduced by 62.6 million corn-equivalent bushels from the base solution.
Although production is down only 4.0 percent from the base solution,
acreage increases by 30.6 percent. The national yield is 44.1 corn-
equivalent bushels per acre, 15.9 corn-equivalent bushels lower than
in the base solution. As with corn production, restricting fertilizer
causes much more land to come into production and a large drop in
national yield.

Soybean production is down 0.5 percent from the base solution, but
acres in soybeans increase by 5.4 percent. Both soybean and wheat pro-
duction are less affected by the fertilizer limitation than are feed
grains and cotton. Cotton acreage increases by 1.1 million acres or
8.6 percent over the base solution.

Farm prices for this solution are found in Table 41. Although
crop supply prices are below 1973 crop-year levels, they are higher than
the base solution supply prices. Compared to the base solution, wheat
price increases by 7.1 percent, corn price by 29.0 percent, other feed
grain price by 32.1 percent, soybean price by 13.5 percent, and cotton
price by 8.2 percent. Livestock and livestock product prices for this
solution are also between the base solution prices and 19/3 prices. In-
creases in the prices of corn and soybeans over the base solution prices

are reflected in livestock prices.

Fertilizer usage., shown in Table 42, changes considerablv

from

the base solution with trend fertilization. Elemental nitrogen usage 1s




Table 41.

Farm supply prices under Solution LW1C1S1 (with crop exports at 1973
levels and nitrogen application limited to 50 pounds per acre)
and comparisons for 1973 and the base solution W1C1S1

1973 1980 Supply Pricesb
Actual Base
Commodity Unit Price solution LW1C1S1
Crops
Wheat S/bushel 3.96 1.56 1.67
Corn $/bushel 24,55 1.00 1.29
Other feed grains $/bushe1C 1.90 1.06 1.40
Soybeans $/bushel 7.69 215 2.44
Cotton ¢/pound 44,6 316 34.2
Livestock & livestock products
Cattle $/cwt. 42.80 36.75 38.89
Hogs S/cwt. 39.40 25.50 27.82
Broilers ¢/pound 24,0 14.9 16.0
Lamb $/cwt. 35.10 28.46 29.67
Turkeys ¢/pound 34,8 2325 25.4
Eggs ¢/dozen 54.1 37 .4 39.6
Milk S/cwt. 7.14 557 5.88

% Sources: sl Al |

reduced by 48.8 percent, elemental phosphorus by 17.1 percent, and potassium
by 13.6 percent.
corn, other feed grains, and cotton are down by 17.7 percent,

66.9 percent, and 43.1 percent, respectively.

on soybeans has increased from 4.1 pounds per acre to 4.6 pounds per acre, a

12.2 percent increase over the base solution.

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

Prices are expressed in dollars per bushel of corn equivalent.

Compared to the base solution, nitrogen rates on wheat,
/0.4 percent,

Application rates of nitrogen
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Table 42. Fertilizer use by crop and average application rates in the
150 producing areas for Solution LW1C1lS1l and comparisons for
1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs. /acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 19738 1980
Wheat 915.6 3032030 323.0 Team A3l 35441 5k 184
Corn 1657.1 106.0 48,7 436.9 24,0 12.8 779.2 A L AN,
Other feed
crains? 46830 NAS 80,5 117.8 NACS L 7u7% | 120107  GNAS 7.9
Soybeans 98.2 3.4 14,0 191.7 5.9 9.0 377.6 14560 Aoty
Cotton 244 .0 54.0 34.4 el LR 5.9 {13 201 S EG:9
All crops 3382.9 il L i LR 1709.9

5 Computed from estimates in Table 10 source [9].
Includes barley, oats, and grain sorghum.

= Not available.

Consumer food costs for this solution are presented in Table 43.
Beef and pork consumptions decline by 2.4 pounds and 1.1 pounds retail
weight from the base solution respectively. Chicken and lamb consump-
tions rise slightly.

Net farm income from endogenous crops produced in the 150 produc-
ing areas is shown in Table 44. The total, $4.2 billion,is 85.4 percent
higher than in the base solution. This increase in net farm income is
the result of inelastic commodity demands and higher supply prices as
more land of lower quality is used. All crops and farm production re-

gions have higher net farm incomes than in the base solution.




66

Table 43. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980 under

Solution LW1C1S1

Commodity Unit

Per capita Retail pr%ce .
consumption per unit Expenditure

Livestock & livestock products

Beef (1bs. retail wt.)

Pork (1bs. retail wt.)

Chicken (1bs. T.t.e. wWEts)

Lamb (lbs. retail wt.)

Turkey (Ibs. T.tdC: WEts)

Eggs (number, incl. products)
Dairy (1bs., whole milk equiv.)
Total

Fruits and vegetables
Bakery products

Grain mill products
Miscellaneous

Per capita expenditure

875
70.6
=l
3.0
10.0
285.0
545.0

1.24 108.50
.86 60.70
47 26.93

127 3.81
.62 6.20
.05 14.25
.14 76.30

296.69
152545
76.13
27 .80
134,15
687.52b

2 In 1973 dollars.

Represents 13.9 percent of disposable income. The national
expenditure totals 155.2 billion dollars.

Exports of Wheat at 1.5 Times the 1973

Level (LW1.

5C1S1)

An attempt to run a solution with wheat exports at twice the 1973

level resulted in an infeasible solution unless domestic livestock demands

were pushed to extremely low levels.

Thus, this solution is used with

wheat exports at 1.5 times the 1973 level and exports of other crops

at 1973 levels.

As shown in Table 45, 230.7 million acres are used to produce crops

in the 150 producing areas and the White Area.

Compared to the base




6/

Table 44. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution LW1C1Sl
Farm Other feed

production Wheat Corn grains Soybeans Cotton Total

region

(000 dollars)?

Northeast 21,426 47,213 15,754 94 0 84,487
Appalachian 13,393 97,217 14,189 54,309 8,502 187,610
Southeast 2,382 39,918 4,566 30,252 12,354 89,472
Delta 135723 13,260 0 33,324 149,004 209,311
Corn Belt 69,145 1,315,479 3,991 564,993 0 1,953,608
Lake 87,527 98,233 42,199 17,142 0 245,101
Northern

Plains 258,783 97,478 273,057 43,326 0 672,644
Southern

Plains 18,146 49,746 98,981 41,545 2015275 419,693
Mountain 595 jre A K 15,370 50,000 0 1,956 1295237
Pacific 149,461 49,138 8,135 0 0 206, 734
United States 689,897 1,823,052 510,872 784,985 389,091 4,197,897/

aExpressed in 1973 dollars.

solution, wheat production is up 33.3 percent while acreage increases by

46.0 percent.

Although corn production is reduced only 0.8 percent from

the base solution, acreage increases by 35.4 percent.

Corn productions

decrease in the Appalachian, Southeast, Delta, Northern Plains, Southern

Plains, and Pacific regions.
in the Corn Belt.

bushels less than in the base solution.

Production increases 569.0 million bushels
Nationally, corn yields 75.4 bushels per acre, 27.5

Compared to the base solution,

other feed grain production decreases 3.8 percent while acreage increases

30.6 percent.

Reduced livestock production decreases total demands for feed grains

and soybeans from the base solution.

feed grain demand.

Increased wheat feeding also decreases




Table 45. Distribution of acreage and production for Solution LW1.5C1S1 among the 10 farm production regions
Other feed Land
Farm Wheat grains® Soybeans Cotton unused I
production hcres Production Acres Production Acres Production Acres Production Acres for crops®
region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) Acres
(000)
Northeast 1,694 70,105 1,855 138,776 1,329 46,845 164 4,752 0 0
Appalachian 1,058 41,112 4,687 304,039 1,276 45,654 2,954 80,954 247 94
Southeast 628 18,014 3,374 160,159 961 31,411 2,839 717,627 771 704
Delta 2,751 80,690 1,373 66,920 40 1,188 &, 131 102,918 i 333 107
Corn Belt 6,912 279,432 37,229 3,114,736 610 20,437 24,431 761,066 1 0
Lake 9,205 335,541 6,784 549,521 3,645 108,198 3,397 78,551 0 0
Northern
Plains 27 s 1217 931,360 6,917 421,006 154292 777,806 3,639 85,954 0 3,406
Southern
Plains 5,647 141,057 4,161 239,016 6,403 290,991 2,136 61,160 8,528 1,536
Mountain 8,468 298,715 1,873 145,726 3,048 119,221 L 3 294 2,234
Pacific 5.9/ 017 215,643 1,222 99,181 1,629 70,288 0 0 1.7 0
United States 69,107 2,411,669 69,475 5,239,080 35233 41,512,039 43,691 1,252,985 14,191 8,081

*Tncludes barley, oats, and grain sorghum.

b . = &%, .
Not needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

» it o S

Production is expressed in bushels of corn equivalent.
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Cotton acreage, 14.2 million acres, 1s 1.0 million acres more than
in the base solution. The Southeast and Southern Plains increase acreage
as all other regions maintain the same acreages found in the base
solution, Solution W1C1S1. National cotton lint yield is 494.2 pounds
per acre, 38.8 pounds less than in the base solution.

Crop supply prices (Table 46) are considerably higher than in the
base solution, but are below the 1973 crop-year prices. Compared to the
base solution, the wheat price is 32.7 percent higher, the corn price 1is
50.0 percent higher, other feed grain price 1s 60.4 percent higher, the soy-
bean price is 39.5 percent higher, and cotton price 1s 12.3 percent higher.
Livestock and livestock product supply prices also are in the range be-
tween base solution supply prices and 1973 feeding-year prices. Although

livestock prices are based on the prices of corn and soybeans, the

percentage changes in livestock prices are markedly lower than the percentage

changes in these grain prices. Compared to the base solution, the cattle
price is 10.8 percent higher, the hog price is 17.6 percent higher, and the
broiler price increases 16.1 percent higher.

As given in Table 47, fertilizer application rates in the 150 pro-
ducing areas are much different than the 1973 estimated rates. Nitrogen
usage, 3.7 million tons, is 44.6 percent less than the amount used in
the base solution. Phosphorus and potassium usage is reduced /.3 percent
and 9.0 percent from the base solution respectively. Compared to the
base solution, nitrogen rates on wheat, corn, and cotton are reduced by

21.5 percent, 70.5 percent, and 42.0 percent, respectively. Corn production
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Table 46. Farm supply prices under Solution LW1.5C1S1 (with wheat exports at

1.5 times the 1973 level and nitrogen application limited to
50 pounds per acre) and comparisons for 1973 and the base
solution W1C1S1

1973 1980 Supply Pricesb
Actual Base
Commodity Unit Price® solution LW1.5C1S1
Crops
Wheat $/bushel 3.96 1.56 2.07
Corn $/bushel 2.55 1.00 1.50
other feed grains $/bushel® 1.90 1.06 1.70
Soybeans $/bushel 7.69 215 3.00
Cotton ¢/pound 44,6 31.6 35,2
Livestock & livestock products
Cattle S/cwt. 42 .80 36.75 40.73
Hogs $/cwt. 39.40 25.50 29.99
Broilers ¢ /pound 24.0 14.9 iy S
Lamb $/cwt. 35.10 28.46 30.81
Turkeys ¢/pound 34.8 23.5 2754
Eggs ¢/dozen 54.1 37.4 41.9
Milk S/cwt. 7.14 5 Rt i 6.18

Sources: S 2 i

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

C : : :
Prices are expressed in dollars per bushel of corm equivalent.

5 |

accounts for 44.7 percent of the nitrogen used, 34.6 percent of the
phosphorus used, and 42.8 percent of the potassium used.

Consumer food costs for this solution are presented in Table 48.
Total per capita food expenditure 1S $697.58, $21.52 higher than in the
base solution.

Net income from endogenous Crops growi in the 150 producing areas,

-1 : M T 1 L. : - I q = » & §ooo M - p [
shown 1n lable 4%, 15 /7.9 hillion. This 1S an increasc of D.

1 billion,

i
1
i
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Table 47. Fertilizer use by crop and average application rates in the
150 producing areas for Solution LW1l.,5C1S1 and comparisons

for 1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs./acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 1973< 1980
Wheat 1198.0 3020 853D 452.9 a5 135G 32560 D5l 28
Corn 1638.3 106.0 48.6 4304500 24500 1247 Ll Gkl 2258

Other feed

erains®? 478.3 NA® 31.2  119.2 NA® 7.8 121.0 NA® 7.9
Soybeans 100.5 3.4 4.7 197.6 59 9.2 397.8 14.6 18.6
Cotton 247 . 2 5440 35,1 e A 6.0 7953020, 1. "1 3

All crops 3662.3 1242.1 1801.3

2 Computed from estimates in Table 10 of source [9].
Includes barley, oats, and grain sorghum.,

Not available.

226.9 percent over the base solution and occurs mainly because of in-
elastic price demands for the farm commodities involved. Although non-
land production costs in a production activity are reduced with less
fertilizer usage, more land of a lower quality is forced into production.
The increase in net income and higher supply prices reflect the addi-
tional land use. All farm production regions at least double net farm

incomes from the base solution.

Exports of Corn at Twice the 1973
Levels (LW1C2S1)

Doubling corn exports does not lead to the problems encountered with

doubled wheat or oilmeal exports. This is true since corn exports are a
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Table 48. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980 under

Solution LW1l,.5C1S1

Per capita

Retail price

Commodity Unit consumption per unit Expenditurea
Livestock & livestock products
Beef (1bs. retail wt.) 85.5 1,28 109.44
Pork (1bs. retail wt.) 69.6 .90 62.64
Chicken (1bss Trst«cs Wta) Sl el .49 28.27
Lamb (1bs. retail wt.) 3.0 1230 3.90
Turkey (1bs, T.t;c. Wte) 10.0 .65 6.50
Eggs (number, incl. products) 285.0 .05 14525
Dairy (1bs., whole milk equiv.) 545.,0 .15 Bl:75
Total 306.75
Fruits and vegetables 15275
Bakery products 76.13
Grain mill products 27.80
Miscellaneous 134.15
697.58"

Per capita expenditure

4 1n 1973 dollars.

Represents 14.1 percent of disposable income.

expenditure totals 157.4 billion dollars.

The national

smaller share of domestic use than holds true for wheat and soybeans.

This solution has the same crop exports as Solution W1C2S1, but domestic

demands change as less feed is needed for livestock.

parisons are made with the base solution (Solution W1C1Sl).

As before,

com-

Acreages

and production for the 150 producing areas and the White Area are shown

in Table 50.

A total of 6.4 billion bushels of corn is needed to meet eXxport

and domestic demands. Production is concentrated in the Corn Belt, Lake

and Northern Plains regions with 54.0 percent, 14.2 percent, and 9.9

percent of the national production, respectively. The national yield,

72.6 bushels per acre, is down 30.3 bushels from the base solution. The
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Table 49. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution LW1.5C1S1

Farm Other feed
production Wheat Corn grains Soybeans ColLton Total
region

(000 dollars)®

Northeast 57,264 58,914 21,825 5,959 0 143,962
Appalachian 25,069 138,638 26,375 94,001 10,339 294,422
Southeast 6,610 61,940 12,362 69,264 25,029 175,205
Delta 46,356 271323 0 86,725 181,206 341,610
Corn Belt 201,151 15 954;801 s 215 964,008 SIS e T s s
Lake 218,901 177,963 62,776 57,093 0 516,733
Northern

Plains 7055875 198,905 529,656 716,326 0 1,510,762
Southern

Plains 95,163 93,429 186,664 74,106 246,880 696,242
Mountain 183,518 33,236 40,804 0 9,675 267,233
Pacific 225,565 62,388 30,872 0 0 318,825

United States 1,775,472 2,807,537 918,549 1,427,482 473,129 7,402,169

aExpressed in 1973 dollars.

restriction on nitrogen application rates severely depresses yields.
Compared to the base solution, production decreases occur in the Appala-
chian, Southeast, Northern Plains, and Pacific regions. Other feed grain
production is 75.9 million corn-equivalent bushels lower than in the base
solution. Since less feed is needed for livestock production, decreases
16.9 million bushels from the base solution. Land used in cotton produc-
tion is 1.1 million acres more than in the base solution.

Farm prices for this solution are found in Table 51. Although some
livestock supply prices are near 1973 actual prices, crop prices are far
below 1973 crop-year prices. However, compared to the base solution, these
prices are higher. Wheat price is 32.1 percent higher, corn price is 80.0
percent higher, other feed grain price is /1.7 percent higher, soybean
price is 53.0 percent higher, and the cotton price is 15.8 percent higher.

Livestock prices also are higher, reflecting price increases for corn and

soybeans.




Table 50. Distribtuion of acreage and production for Solution LW1C2S1 among the 10 farm production regions
Other feed Land
Farm Wheat Corn grainsa Soybeans Cotton _UHUSEd
production Acres Production Acres Production Acres Production Acres Production Acres FQE_EFDPS
reglon (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) ?;5;?
Northeast 1,084 44,301 2,466 182,394 15329 46,845 164 4,752 0 0
Appalachian 889 34,320 54269 337,310 1,167 41,547 2,651 712,944 247 94
Southeast 545 15,418 Se 124 232,954 961 31,409 2,067 56,273 338 239
Delta 899 24,880 2,440 111,200 40 1,188 55023 122,400 4,333 1
Corn Belt 3, 731 151,076 42,595 3,470,908 13 583 22,841 714,618 1 0
-]
Lake S+ 427 201,865 12,050 915,163 2,756 82,145 2,797 67,472 0 0 =
Northern
Plains 21,856 757,886 10,269 637,153 15,489 753,498 5,960 150,607 0 3,407
Southern
Plains 5,034 123,442 4,840 276,150 6,970 289,934 2,022 58,464 9,065 478
Mountain 6,782 256,673 2,272 164,549 5,036 168,845 = 3 294 1,534
Pacific 4,827 206,889 1,222 99,181 1,820 80,529 0 0 17 0
United States 51,074 1,816,750 88,550 6,426,962 35,581 1,496,523 43,525 1,2474538 14,295 Yy 193

*Includes barley, oats, and grain sorghum.

bNot needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

e = —

SEE " ———

e = .

Production is expressed in bushels of corn equivalent.
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Table 51. Farm supply prices under Solution LWlCc281 (with corn exports at
twice the 1973 level and nitrogen application limited to
50 pounds per acre) and comparisons for 1973 and the base
solution W1C1S1

1973 1980 Supply Prices?
ﬁttunla Base
Commodity Unit Price solution LW1C2S1
Crops
Wheat S/bushel 3.96 1.56 2.06
Corn S/bushel 2455 1.00 1.80
Other feed grains - $/bushel’ 1.90 1.06 1.82
Soybeans $/bushel 7.69 2.15 3.29
Cotton ¢/pound 44,6 31.6 36.6
Livestock & livestock products
Cattle S/cwt., 42,80 36.75 42 .93
Hogs S/ewt. 39.40 25.50 32137
Broilers ¢/pound 4.0 14.9 18.5
Lamb $/cwt. 3510 28.46 32.07
Turkeys ¢/pound 34.8 2355 29.4
Eggs ¢/dozen 54,1 37.4 44,1
Milk S/cwt. /.14 D} 6.50

Sources: 55 7.

Prices are expressed in 1973 dollars using the production
expenses paid by farmers indexX.

C Prices are expressed in dollars per bushel of corn equivalent.

As shown in Table 52, a total of 3.8 million tons of elemental
nitrogen is used in the 150 producing areas. This represents a decrease
of 50.3 percent from Solution W1C2S1l which has the same export levels.
Decreases for phosphorus and potassium are 19.9 percent and 21.2 percent
respectively. Compared to 1973 estimated rates, nitrogen application
rates for wheat and soybean production are fairly close. The corn nitrogen
limitation cuts average nitrogen rate to less than one-half of the estimated
1973 level.

The average consumer expenditure for specified farm-food products,

found in Table 53, is $705.39. This is an increase of 4.3 percent from




rable 52. Fertilizer use by crop and average pplication rates in the
1 i ; - | - - = - - iy i x4 '_-' LA I~ ~y ¥ a2 Wl i B 1 - - - -
150 producing areas for Solution LW1C2S1 and comparisons 10T
1_1'_.'-.“1
Nitrogen Phosphoru otassiun
Tons Tons 'ons
used Lbs./acre used Lbs,./ acre use Lbs./acre
. Sps o - N o
i { 7 ¥ 4 T & TaTh 1 i 3 1 ™ i ™ | 7T el .
Crop (000) 19 Q80 (000) ) i (O00) 19732 1980
.7 — O Q) ) A ’ [ “7 N - D T - r 3 - L
l'lllL:r'l'il‘._ » [ 1 s 4 j i-_'! . .2 }! ) s | _.J' _" .?' i ‘:-“ . B v *11- U ) ) e 1 I. :'j . 0
Corn 2104.8 106.0 48.6 557.8 24.0 12.9 966.1 571 Ela
Other feed
v 1 r - . 3 y | p 1 '.1 7 ] " | T (_h L #
‘Z'fa lﬂSb 40, () :..‘Ar _-:':h' . r' 1 1“ . l..‘l "‘. / b -‘-thrll | Tl.-"'.. 6 . )
e 1 / A \ 2 C 17" : y -
tﬁ‘-"!heﬂns 1LI:..‘Ir}|- rl %-“‘*‘ - a 7 _'!l']r I" ‘:' f] b‘ 1.1 s ! :' .1. ].":"n*.‘ !.J’l & 7
. - r I / = 7 r 1 ” b v - 1 A 1 7
L L’HEL{:‘IH _j;"..._;'q._. o L [ ] j,;_‘; o 3 L ‘1 (_i. / 3 ha! i . J‘|:". 1 1 [jl /
All crops 37/86.6 1239.4 1836.5
l':l - _} +' & P - » y " -1 % - . }I
Computed from estimates 1n [able 10U O sourt .
:
0 | } ' :
Includes barley, oats, and graln SOTghum
Cys . Y ahl -
NOL avalidablc.
the base solution. Total per caplta expel turs epresel L & ercent
f disposable income.
Crops in the 150 producing areas pr vide a net farm income of ) .0 Llion
(See Table >4.) In the base Si L1 , Lthe rable 1 [ A ] Il
l‘ tl i-_' ‘I.'-‘.H }"L:L i 'r1l - T- '_I r. :L:l. | - .. ! : ‘P :' I B r -‘d ) 1 T1 [ I"l
00 e ucg 11l regions reat] LNCl - cthell et rail ‘: - rom { DASH
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Table 53. Retail prices, per capita consumptions, and per capita

expenditures for specified farm-food products in 1980 under
Solution LW1C2S1

Per capita Retail DT%CE
Commodity Unit consumption per unit Expenditurea

Livestock & livestock products

Beef (lbs. retail wt.) 83,2 1S 110.66
Pork (lbs. retail wt.) 68.5 .95 65.08
Chicken (lbs: r.tdCe WEs) 58.3 +50 29.15
Lamb (1bs. retail wt.) 3ol e 4,12
Turkey (lbse ritics wts) 10.0 .67 6.70
Eggs (number, incl. products) 285.0 .06 17.10
Dairy (1bs., whole milk equiv.) 545.0 o3 81475
Total 314.56
Fruits and vegetables 152>
Bakery products /6l
Grain mill products 27 .80
Miscellaneous 134.15
Per capita expenditure 705.39b
a

In 1973 dollars

Represents 14.2 precent of disposable income. The national
expenditure totals 159.2 billion dollars.

with nitrogen use limited to 50 pounds per acre, the export factor was reduced
from 2.0 to 1.5 because of the previously mentioned reasons. Since exports are
also a large part of soybean demand, the factor also was reduced from 2.0 to
1.5 times for this crop.

Compared to the base solution, increasing oilmeal exports to 1.5 times
the 1973 level causes 50.1 million acres of land previously not cropped to
come into production. This solution uses 229.3 million acres to produce the
crops in the model (Table 55).

An increase of 5.0 million acres over the base solution is required
to produce an additional 23.5 million bushels of wheat. Corn production,

5.2 billion bushels, requires 69.9 million acres. Although the production
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Table 54. Net farm income by endogenous cCTOp and farm production region
for the 150 producing areas in Solution LW1C2S1

Farm Other feed
production Wheat Corn grains Soybeans Cotton  Total

region

(000 dollars)?

Northeast 37,281 134,809 27,210 6,889 0 206,249
Appalachian 25,696 253,643 29,107/ 107,692 125213 428,351
Southeast 8,693 169,841 18,458 65,384 12,897 2155213
Delta 13,728 65,780 0 134,360 214,060 427,928
Corn Belt 125,581 3,397,423 0 1,102,628 0 4,625,632
Lake 163,691 552 5l 9D 58,102 82,222 0 856,810
Northern

Plains 581,900 396,052 607,756 171,691 0 1,757,399
Southern

Plains 80,374 174,599 196,811 89,592 308,364 849,740
Mountain 127,747 34,379 79,992 0 11,428 253,547
Pacific 199,199 67,685 48,479 0 0 315,363

United States 1,363,890 5,247,006

1,065,975 1,760,458

558,963 9,996,292

aExpresaed in 1973 dollars.

is 55.7 million bushels less than in the base solution,

acres are needed.

aCEe

National yield for other feed grains declines €
bushels per acre, compared to 60.0 c

the base solution.

with

The Corn Belt has the highest regional yield,
compared to a mnational yield of
and a yield of 30.7 bushels in the base solution.

soybean activities,

base solution.

The national yield

except the Corn Belt, increase production OV

18.6 million more
is lowered from 102.9 bushels per
in the base solution to 74.8 bushels per acre for this solution.

o 43.7 corn—equivalent
orn-equivalent bushels per acre in
Soybean production 1s concentrated in the Corn Belt
1.0 billion of the national production of 1.7 billion bushels.
31.0 bushels per acre,
78.5 bushels per acre for this solution
All regions with

er the



Solution LW1C1S1.5 among the

10

farm production regions

Table 55. Distribution of acreage and production for
Other feed Land

Farm Wheat Corn grains® Soybeans Cotton unused
production Acres Production Acres Production Acres Production Acres Production Acres for crops

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) ?BE;%

)

Northeast 1,411 575969 25 Ll 158,977 1,329 46,845 189 SN Zis i b 0 0
Appalachian 1,008 38,631 4,511 293,351 1,276 45,654 3,180 87,329 247 94
Southeast 545 15,418 3,051 146,800 612 19,416 3,931 103,347 436 702
Delta 1,329 41,386 1,028 49,988 40 1,188 5,368 129,774 45333 637
Corn Belt 2,248 85,354 34,650 2,884,635 610 20,437 31,593 979,544 82 0
Lake 6,457 238,548 9,049 705,394 1,979 56,536 55545 133,346 0 0
Northern

Plains 21,964 759,013 8,020 491,923 16,971 822,051 6,449 162,359 0 34551/8
Southern

Plains 53 035 11235 37 4,400 251,047 6,383 290,842 2,204 62,658 8,831 1,536
Mountain 6,925 241,042 1,855 144,395 3,862 146,498 2= 3 294 2,981
Pacific YRS LS 231,986 1,222 99,181 1,274 51,168 0 0 17 0
United States 52,315 1,832,718 69,901 5,225,691 34,336 1,500,635 58,459 1,663,75] 14,240 9,528

“Includes barley, oats, and grain sorghum.

b : .
Not needed in crops to meet specified domestic and export demands.

“White Area acreage of 189 acres.

Production is expressed in bushels of corn equivalent.
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Practically, farmable land is fully used with only 9.5 million
acres of the cropland base not in harvested crops (a usual quantity).
This is a decrease of 84.0 percent from the 59.6 million acres of crop-
land base not cropped in the base solution.

|

Farm prices for Solution LW1C1S1l.5 are given 1in Table 56. Supply g
prices of corn, other feed grains, and soybeans increase about 50 |
percent over the base solution supply prices. Wheat and cotton prices i
also increase, but no crop price is close to 1its 1973 crop-year price. i
All livestock supply prices increase over the base solution as a reflec-

tion of higher prices for corn and soybeans.

Fertilizer usage in the 150 producing areas is shown in Table 5/.

—— s — Y

Nitrogen application rates on wheat and soybeans are higher than 1973

estimated rates. Cotton and corn have lower nitrogen application rates

—_—

than 1973 estimates. Nitrogen used on all crops in the model is only 51.2
percent of the amount used in the base solution. Phosphorus and potassium

usages are down 11.5 percent and 8.4 percent from the base solution
|

respectively. The largest nitrogen decrease is for corn production.

Solution LW1C1S1.5 uses only 40.6 percent as much as does the base solu- j

tion. Soybean production has a 62.3 percent increase in nitrogen usage

over the base solution. :

Per capita expenditure for specified farm-food products (Table 58) ;

is $700.99, a 3.7 percent increase over the base solution.

——

Net farm income from endogenous Crops produced in the 150 producing

areas is $7.2 billion (Table 59), 318.7 percent of the base solution

e ——— e e —
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Table 56. Farm supply prices under Scolution LWIC1S1l.5 (with oilmeal exports
1.5 times the 1973 level and nitrogen application limited to
50 pounds per acre) and comparisons for 1273 and the base
solution W1C1S1

1973 1980 Supply Prices®
Actual Base
Commodity Unit Price” solution W1C1S1l.5
Crops
Wheat $/bushel 3.96 1.56 1.85
Corn S/bushel 2590 1.00 1.50
Other feed grains $/bushel® 1.90 1.06 1.58
Soybeans $/bushel 7.69 215 3327
Cotton ¢/pound 44,6 31.6 3555
Livestock & livestock products
Cattle S/cwt. 42 .80 36.75 40.95
Hogs S/cwt. 39,40 2550 30.05
Broilers ¢/pound 24,0 14.9 17557,
Lamb S/cwt., 35.10 28.46 335501
Turkeys ¢/pound 34.8 23.5 27.9
Eggs ¢/dozen 54.1 37.4 42 .4
Milk S/cwt. 1 a4 BieDid 6.25

Sources: S

Prices are epxressed in 1973 dollars using the production
expenses paid by farmers index.

€ Prices are expressed in dollars per bushel of corn equivalent.

figure. Income from soybean production increases nearly 342 percent

above the base solution.

Exports of Wheat, Corn, and Oilmeals at 0.9 Times
the Trend (LTRENDO.9)

Except for the first solution, previous solutions with limited
fertilization have increased the exports of one crop while holding others

at 1973 level. The last solution combines limited fertilization and

at




Table 57. Fertilizer use by crop and average application rates in the
150 producing areas for Solution LW1C1S1l.5 and comparisons for
1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs./acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 1973% 1980
Wheat 889.1 302 35.1 325.8 7.5 12.9 305.3 < e L & |
Corn 1647.7 106.0 48.5 430.4 24.0 12.7 759.3 47.1 22.4
Other feed
grains 467.0 NA® 30.3 119.6 NAC 7.8 112.4 NA¢ 7.3
Soybeans 11354:# S e S 268.2 5.9 9.3 557.3 14,6 19.3
Cotton 244 .6 54.0 34.6 42.1 12.7 6.0 78.5 20,1 11,3
All crops 3384.1 1186.1 1812.8

aComputed from estimates in Table 10 of source [9].

Includes barley, oats, and grain sorghum

CNot available.

trend exports of wheat, corn, and oilmeals. In anticipation that resources

could not meet total demands and/or the livestock prices would cause con-

sumptions to be unrealistically low, the exports of wheat, corn, and oil-

meals are set at 0.9 times their trend levels. Comparisons are made with

the base solution,

Solution W1C1Sl1.

This solution, LTRENDO.9, also becomes the maximum production solu-

tion under limited fertilization.

It uses 238.4 million acres for

endogenous crop production--a condition of full production from the stand-

point of land use (Table 60).

Wheat

production, 2.1 billion bushels, 1is 13.5 percent larger than

in the base solution. The amount of land needed for corn production

Ty —

——
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Table 58. Retail prices, per capita eonsumptions, and per capita
expenditures for specified farm—food products in 1980 under
Solution LW1C1S1l.5

Per capita Retail price 5
Commodity Unit consumption per unit @ Expenditure

Livestock & livestock products

Beef (1bs. retail wt.) 85,2 1.29 109.91
Pork (lbs. retail wt.,) 69.8 .90 62.82
Chicken (Ihs; Tit«Cy Wt.) SleD .49 28.18
Lamb (1bs. retail wt.) 30 1.30 3.90
Turkey (Ibs,. Te«EaCa WEr) 10.0 .65 6.50
Eggs (number, incl. products) 285.0 .06 1730
Dairy (1bs., whole milk equiv.) 545.0 15 8175
Total 310,16
Fruits and vegetables 152475
Bakery products 76.13
Grain mill products 27.80
Miscellaneous 134.15
Average total consumer expenditure ?00.99b
a

In 1973 dollars.

Represents 14.2 percent of disposable income. The national
expenditure totals 158.2 billion dollars.

increases 25.2 million acres over the base solution to a total acreage
of 76.5 million acres. Other feed grain production utilizes 34.4 million
acres to produce 1.5 billion corn-equivalent bushels. Soybean production
is 1.5 billion bushels, compared to 1.3 billion bushels in the base solu-
tion. Nearly 54 million acres are used for soybean production with a
national yield of 28.5 bushels per acre. Cotton lint production uses 13./
million acres.

Table 61 gives supply prices for crops and livestock and allows

comparisons with 1973 actual prices and the base solution supply prices.
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Table 59. Net farm income by endogenous CTrop and farm production region
for the 150 producing areas in Solution LW1C1S1.5

Farh Other feed Sovbeans Cotton Total
production Wheat Corn grains '

region

(000 dollars)®

Northeast 35,607 70,695 19,662 6,424 0 132,388
Appalachian 22,119 135,377 24,764 115,226 10,545 308,031
Southeast 5,109 59,984 8,774 104 220) " 14992 192,470
Delta 19,625 20,832 0 141,945 184,815 367 5 21/
Corn Belt 49,766 1,837,120 5,461 1,503,424 3,197 3,398,968
Lake 126,648 214,716 21,053 103,416 0 465,833
Northern

Plains 418,158 180,216 448,709 180,264 0 1,227,347
Southern

Plains 52,182 94,298 174,983 93,633 259,784 674,880
Mountain 87,337 26,405 61,951 0 9,867 185,560
Pacific 188,322 62,794 11,464 0 0 262,580

United States 1,004,873 2,702,437 776,821 2,248,543 482,600 7,215,274

aExpressed in 1973 dollars.

All crop supply prices, except cotton and wheat, are at least double the
base solution supply prices. Proportionately, other feed grains increase
the most in supply price. Soybeans 1is second in proportional price rises,
going from $2.15 per bushel in the base solution to $4.77 per bushel for
this solution. The supply price of other feed grains exceeds the actual
1973 price, but all other crops have supply prices below 1973 actual
prices. Livestock supply prices are above the base solution prices and
near the 1973 actual prices.

Fertilizer use (Table 62), is decreased from the base solution,
and nitrogen rates are lower for all crops except soybeans. Compared to

the base solution, nitrogen application rates on wheat, corn, other feed




Table 60. Distribution of acreage and production for Solution LTRENDO.9 among the 10 farm production regions
Other feed Land

Farm Wheat Corn grains? Soybeans Cotton "Uﬂuﬁﬁd .
production Acres Production Acres Production Acres Production Acres Production Acres 1OYX Crops_

region (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) (000 Bu) (000) ?3;;;

(
Northeast 14435 58,928 2115 158,977 1,329 46,845 164 4,752 0 0
Appalachian 1,059 39,707 4,651 301,935 1,202 42,846 3,157 86,763 247 0
Southeast 581 16,544 3,599 164,577 654 215150 3,787 100,197 418 238
Delta 1,859 54,490 1,219 59,450 41 1,211 Sl ! 125,722 4,439 0
Corn Belt 3,134 121281 37,768 3,142,387/ 49 ] LA 28,166 870,238 66 0
co

Lake 5,297 198,183 11,331 867,435 1,588 46,024 4,814 119,425 0 0 B
Northern

Plains 27,199 904,867 7,724 483,245 16,096 803,298 5,963 150,664 0 0
Southern

Plains 5394 142,112 44,264 243,766 7,931 307,689 2,898 85,928 7,926 0
Mountain 8,846 310,149 3,268 215,788 3,378 132,575 == 3 294 132
Pacific 4,827 206,889 610 50,134 2,148 98,118 0 0 300 0
United States 59,628 2,053,150 76,549 5,687,694 34,416 1,501,491 54,126 1,543,692 13,690 370

®Includes barley, oats, and grain sorghum.

Not needed in crops to meet specified domestic and export demands.

Corcls
White Area acreage of 189 acres.

Production is expressed in bushels of corn equivalent.




Table 61. Farm supply prices under Solution LTRENDO.9 (with exports of wheat,
corn, and oilmeals at 0.9 times their trend levels and
nitrogen application limited to 50 pounds per acre) and
comparisons for 1973 and the base solution W1C1S1

1975 1980 Supply Prices
Actual Base
Commodity Unit Price’ solution LTRENDO. 9
Crops
Wheat $/bushel 3.96 1.56 3.04
Corn S/bushel 25595 1.00 2:15
Other feed grains $/bushel® 1.90 1.06 2.58
Soybeans S/bushel 7.69 21 Y S
Cotton ¢/pound 44,6 31.6 40.0
Livestock & livestock products
Cattle S/cwt. 42,80 36.75 45,98
Hogs $/cwt. 39.40 25450 36.18
Broilers ¢/pound 24,0 14.9 21.0
Lamb $/cwt. 35.10 28,46 34.07
Turkeys ¢/pound 34.8 235 331
Eggs ¢/dozen 54.1 37.4 48.4
Milk S/cwt. 7.14 ST 7.06

a
Sources:

[5,. ]

Prices are expressed in 1973 dollars using the production
expenses paid by farmers index.

€ prices are expressed in dollars per bushel of corn equivalent.

grains, and cotton decrease by 24.6 percent,

and 40.8 percent, respectively.

areas is 3.7 million tons of nitrogen, 1.3 million tons of phosphorus,

and 1.9 million tons of potassium.

in the base solution to $724.75, an increase of 7.2 percent (Table 63).
This expenditure represents 14.6 percent of disposable income.

comparable figure for the base solution is 13.6 percent.

Per capita expenditure for specified f

70.4 percent, 66.2 percent,

Total fertilizer use in the 150 producing

arm-foods increases from $676.06

The

— —— —

—

T I ..
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Table 62. Fertilizer use by crop and average application rates in the
150 producing areas for Solution LTRENDO.9 and comparisons

for 1973
Nitrogen Phosphorus Potassium
Tons Tons Tons
used Lbs./acre used Lbs,/acre used Lbs./acre
Crop (000) 19732 1980 (000) 19732 1980 (000) 1973% 1980
Wheat 988.1 30.2 341, 387.6 7.5 13,4 331.7 5l S
Corn 1816.2 106.0 48.7 476.2 24,0 12.8 835.4 471 224
Other feed
grains?  480.6  NAC 31.1 118.0 NAC 7.6 114.2 NA® 7.4
Soybeans 1:35.5 3.4 Sl 25154 5:9 9.4 511.6 14.6 19.2
Cotton 243.4 54,0 35.8 42.1 12,7 6.2 86.9 20.1 12.8
All crops 3663.8 1275.3 1879.8

aCDmputed from estimates in Table 10 of source [9].
Includes barley, oats, and grain sorghum.

CNot available.

Table 64 shows the net farm income from the endogenous Crops pro-
duced in the 150 producing areas. Net farm income from crops increase
$15.1 billion from the base solution level of $2.3 billion. Corn produc-
tion accounts for 38.3 percent of the net farm income. Soybean and

wheat production follow with 25.2 percent and 19.9 percent, respectively.
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Table 63. Retail prices, per capita consumptions, and per capita
expenditures for specified farm-food products in 1980 under
Solution LTRENDO.9
Per capita Retail price A
Commodity Unit consumption per unita Expenditure
Livestock & livestock products
Beef (1bs. retail wt.) 80.1 1.40 112.14
Pork (l1bs. retail wt.) 66.8 1.03 68.80
Chicken Clhe. stbe REL) 58.8 .54 31.75
Lamb (1bs. retail wt.) Jwil 1.38 4,28
Turkey (1b8. Tstate WEs) 10.0 = 7920
Eggs (number, incl. products) 285.0 . 06 17.10
Dairy (1bs., whole milk equiv.) 545.0 b7, 92.65
Total 333.92
Fruits and vegetables 15275
Bakery products 76,13
Grain mill products 27.80
Miscellaneous 134.15
Average total consumer expenditure ?24.?5b

a

In 1973 dollars.

Represents 14.6 percent of disposable income.

expenditure totals 163.6 billion dollars.

The national

United States 3,463,111 6,664,801

2,104,039 4,388,290

Table 64. Net farm income by endogenous crop and farm production region
for the 150 producing areas in Solution LTRENDO.9

Farm Other feed
production Wheat Corn grains Soybeans Cotton Total

region

(000 dollars)®

Northeast 101,605 161,540 50,305 13,343 0 326,793
Appalachian 55,693 319,212 58,203 237,853 17,021 687,982
Southeast 24,205 173,681 30, 77 254,175 22,266 505,104
Delta 86,325 61,937 L 313,635 303,481 765,395
Corn Belt 214,328 4,234,610 1,521 2,626,758 4,141 7,081,358
Lake 342,098 819,128 63,194 310,922 0 1,535,342
Northern

Plains 1,526,595 500,453 1,276,492 395,930 0 3,699,470
Southern

Plains 241,642 201,381 391, 396 235,674 385,335 1,455,428
Mountain 460,716 140,568 120,315 0 15,928 737,527
Pacific 409,904 52,291 1175818 0 30,476 604,490

778,648 17,398,889

HEKPY&HHUJ in 1973 dollars.
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SUMMARY

This study analyvzes the interactions
in relation to U.S. farm production, pri
with a particular set of major crops h

other feed grains. (Other feed grains is

and grain sorghum.) In addition, resultil

of fertilizer usage and exports
es, and income [t is concerned
eat, corn, Ssovbeans, tton, and

. combination of barley, oats,
ng food costs and commodity

supply prices are estimated. Two level f fertilization are incorporated
into a linear programming model it meets crop demands, minimizes pro-
duction and transport ition sts, and returns nonland resources their
market rates.

One fertilization level is based on trends in the use of this re-
source. Linear regression iTe used to timate both the percentage of
acres receiving any fertilizer and the application rates on these acres
in 1980. Model solutions based on these conditions are called trend
fertilization solutions. e other fertilization level, nitrogen appli-
cation rates limited to 50 pounds per acre, is used to show the effect
of restricting fertilizer a 1L i rate s a result of limited
fertilizer supplies or environmental concerns over water pollution.

Model solutions based on this assumption are called limited fertilization
solutions.

Eleven solutions are presented yix solutions use the trend fertiliza-
tion conditions as exports of wheat, corn, and soybeans are varied. The
five 1limited fertilization solutions also have varying export levels of
wheat, corn, and ?Lil'_'u":"-'l'.il'l.r. XpOTrcLs of cotton lint and other feed gTralns
are held constant at 1973 levels for all solutions.




90

Supply prices are generated from the linear programming model and
are expressed in 1973 dollars. These supply prices are the prices needed
by farmers to cover all nonland production costs in meeting the specified
demand levels. Land costs are not included in production costs, but the
model imputes land values which are reflected in the supply prices. Larger
crop demands increase supply prices as less productive land is brought
under cultivation and the imputed land values increase on the better
quality land. Crop prices used in this study must be inflated to account
for the increases in production costs since 1973. Based on the index of
production expenses paid by farmers in the first half of 1975, these crop
prices should be multiplied by 1.4 to reflect prices based in current dollars.
No attempts have been made to restrain acreages to historical patterns.

Supply prices in this study need not equal the actual market prices
in 1980 as expressed in 1973 dollars. They are supply prices as mentioned
above and are not equilibrium prices. The relative prices from the different
solutions can, however, give an indication of the price changes needed by
farmers in order to meet alternative crop demands and fertilization levels.
This study is not an attempt to predict absolute prices in 1980. Instead,
it analyzes the effects of fertilizer usage and export levels on various
farm variables.

A free market economy is used since no government programs for feed
grains, wheat, and cotton are specified in the model. The land available
for production of the endogenous crops in the model consists of harvested

acres of these crops in 1969 plus all the land retired in the federal farm
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Table 65.

National farm prices, productions, acreages, and yields of crops
produced with trend fertilization in 1980

Supply Yield
Model Price Disposition uses  Harvested per
solution Commodity Unit per Domestic Export Total acres acre
unitd (-- 1,000,000 Units --) (000) (Units)

W1lC1lS1l Wheat Bushel 1.56 660 1,149 1,809 47,332 38.2
Corn Bushel 1.00 4,056 1,225 5,281 51,302 102.9

Other feed grains C.e.b." 1.06 1,261 311y 1,572026,2004% 6050

Soybeans Bushel 2,15 476 788 1,264 41,161 30.7

Cotton lint Bale,1b. 31.6 8 6 14 33,174 533.0

W2C1S1 Wheat Bushel 1.74 671 2,298 2,969 84,451 352
Corn Bushel 1.05 4,090 1,225 5,315 52,085 102.0

Other feed grains C.e.b. i lid 1,260 311 1,571 26,584 59.1

Soybeans Bushel 2.30 475 788 1,263 41,646  30.3

Cotton lint Bale,1lb. 31.9 8 6 14 13,213 531.4

W1C2S1 Wheat Bushel 1.60 660 1,149 1,809 47,847 37.8
Corn Bushel 1.08 4,047 2,450 6,497 63,761 101.9

Other feed grains C.e.b. 1.08 1,258 311 1,569 25,474 61.6

Soybeans Bushel 2.32 474 788 1,262 42,822 29.5

Cotton lint Bale,lb. 31.3 8 6 14 13,174 533.0

W1C1S2 Wheat Bushel 1.70 623 1,149 1,772 47,988 36.9
Corn Bushel 1.18 4,059 1,225 5,284 52,248 101.1

Other feed grains C.e.b. 10 s 1,250 311 1,561 24,808 62.9

Soybeans Bushel 3.07 504 1,576 2,080 73,279 28.4

Cotton lint Bale,1lb. 3107 8 6 14 13,449 522.1

TREND1.0 Wheat Bushel 1.79 640 1,553 2,1930460,;3 12 36.3
Corn Bushel ey b7 4,069 1,963 6,032 59,393 101.6

Other feed grains C.e.Db. 115 12953 311 1,564 24,804 63.0

Soybeans Bushel 22 490 1,201 1,691 59,206 28.6

Cotton lint Bale,lb. 31.6 8 6 14 13,456 521.8

TREND1.2 Wheat Bushel 339 649 1,864 2,513 72,887 34.5
Corn Bushel 1.95 3,929 2,356 6,285 62,483 100.6

Other feed grains C.e.b. 2.14 1,215 311 1,526 23,954 63.7

Soybeans Bushel 5.64 551 1,441 1,992 67,372 2843

Cotton lint Bale,1b. 40.2 8 6 14 o1l Flas 59550

oilmeal.

da - ¢ -
All prices are expressed 1n 1973 dollars.

) . . .
Soybean exports include a very small amount of

Quantities are measured in corn-equivalent bushels (c.e.b.).

measured in bales of 500 pounds of lint.

dl = : : _
Cotton lint prices and yields are expressed by pounds.

cottonseed and

= ; . . » . il
Other feed grains is a combination of oats, barley, and grain

sorghum.

cottonseed

Production uses are
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range from 38.2 bushels per acre to 34.5 bushels per acre. Corn yields
stay above 100 bushels per acre, and soybean yields range from 30.7 to
28.4 bushels per acre. Cotton yields stay in the 520-535 pound range
except for Solution TREND1.2. In this solution, production has shifted
to the West where higher yields are found.

National statistics for solutions using limited fertilization are
given in Table 66. These solutions have nitrogen application rates of
50 pounds or less on those acres receiving any nitrogen. Lower nitrogen
application rates usually have lower phosphorus and potassium application
rates when compared to trend fertilization crop activities. Limited
fertilization increases crop prices substantially over the same export
levels produced with trend fertilization. Comparing Solutions WIC1S1
and LW1C1S1, the latter wheat price is /.l percent higher, corn price is
29.0 percent higher, and soybean price is 13.5 percent higher than in the
former. Domestic crop demands are nearly the same for both solutiomns.
Solutions W1C2S1 and LWI1C2S1 have the same export levels, but the price
of wheat increases 28.8 percent, the price of corn increases 66./ per-
cent, and the price of soybeans increases 41.8 percent when all crops
are produced with limited fertilization. Domestic crop demands for
these solutions also are fairly close.

When trying to achieve a solution with exports of wheat or oilmeal
at twice the 1973 level and other crop exports at the 1973 level, the
linear programming model could not meet the crop demands unless live-

stock consumption was cut drastically. Hence, the limited fertilization



94

Table 66. National farm prices, productions, acreages, and yields of crops
produced with nitrogen application rates limited to 50 pounds
per acre in 1980
Supply Yield
Model price Disposition uses Harvested per
solution Commodity Unit per Domestic Exportb Total acres
unit® (-- 1,000,000 Units --) (000) (Units)

LW1C1S1 Wheat Bushel 67 699 1,149 1,848 50,838

Corn Bushel 1.29 4,023 1,225 5,248 70,076

Other feed grains C.e.b.© 1.40 1,199 LT 15510934, 242

Soybeans Bushel 2.44 471 788 1,259 43,381 2

Cotton lint Bale,1b. 34.2 8 6 14 14,303 490.3
LW1,5C1S1 Wheat Bushel 2.07 689 157230 23412569807

Corn Bushel 1.50 4,014 1,225 5,239 1 69,475

Other feed grains C.e.b. 1.70 1,201 311 15512 34,233

Soybeans Bushel 3.00 465 788 1,253 43,691

Cotton lint Bale,lb. 355 8 6 14 14,191 494.2
LW1C2S1 Wheat Bushel 2.06 668 1,149 1,817 " 515074

Corn Bushel 1,80 3,977 2,450 6,427 88,550

Other feed grains C.e.b. 1.82 1,186 311 1,497 35,581

Soybeans Bushel 3.29 460 788 1,248 43,525

Cotton lint Bale,lb. 36.6 8 6 14 14,295 490.6
LW1C1S1l.5 Wheat Bushel 1.85 684 1,149° 1,833°% 525,315

Corn Bushel 1.50 4,001 1,225 5,226 535201

Other feed grains C.e.b 1.58 1,190 311 1,501 345336

Soybeans Bushel Sl 482 1,182 1,664 58,459 :

Cotton lint Bale,l1b. 355 8 6 Y& 14,240 49245
LTRENDO.9 Wheat Bushel 3.04 655 1,398 2,053 59,628

Corn Bushel 2515 3,921 1,767 5,688 76,549

Other feed grains C.e.Db. 2.58 1,190 311 1,501 34,416

Soybeans Bushel Gl 463 1,081 1,544 54,126

Cotton lint Bale,1b. 40.0 8 6 14 13,690

2A11 prices are expressed in 1973 dollars.

b

Soybean exports include a Vv

oilmeal.

c . . L .
Other feed grains is a combination of oats, barley,

e

Quantities are measured in corn-equivalent bushels (c.e.

Cotton lint prices and yields are expressed by

are measured in bales of 500 pounds of lint.

ery small amount of cottonseed and cottonseed

and grain sorghum.

pounds.

PI.’UdUL‘ tion uses



solutions for wheat and soybeans at increased levels use exports at only

1.5 times 1973 export levels (instead of twice these levels as in other
solutions).

Even though the export levels were modified downward, substantial
crop price increases occur when fertilizer usage is limited. Comparing
Solutions W2C1S1 and LW1.5C1S1, the latter solution has a wheat price
19.0 percent higher, a corn price 42.9 percent higher, and a soybean
price 30.4 percent higher than the W2C1S1l solution. Domestic as well as
the export demands are different for these solutions. Solutions WI1C1SZ
and LW1C1S1.5 have the same exports for all crops except soybeans. Even
with a smaller export of soybeans, Solutions LWIC1S1l.5, with limited
fertilization, has an 8.8 percent higher wheat price, a 27.1 percent
higher corn price, and a 6.5 percent higher soybean price.

Solution LTRENDO.9 with limited fertilizer has productions of all
the crops at lower levels than Solution TREND1.0 where fertilizer is
not limiting. Crop prices are much higher for the solution with limited
fertilization . Compared to Solution TREND1.O, supply prices are 69.8
percent higher for wheat, 83.8 percent higher for corn and /5.4 percent

higher for soybeans.

Decreasing the amount of fertilizer used in crop production results

in higher crop supply prices. Part of the increase is due to higher costs

per unit of yield. In addition, the assigned values of land from the

computer model increase as more land is brought into production to meet

specified crop demands. The yields in the final column of Table 66 reflect



the decreased fertilizer usage.

per acre under the

100 bushels for the trend solut

tions.

Livestock prices and consumer food costs also differ among solu-

National farm supply prices and per capilta foo

eleven solutions are shown 1in Table 67.

in 1973 dollars.

limited fertilizer solutions as compared to around

ions without limited fertilizer.

d costs for the

Corn yields stabilize around 75 bushels

All prices and costs are expressed

per capita food costs under

Table 67. National livestock supply prices and
alternative export levels and fertilizer usage in 1980 a
Model Supply prices of Food costs
solution Beef Pork Lamb Broiler Turkey Eggs Milk per capita
(§/Cwt. ) (¢/Lb.) (¢/Doz.) (§/Cwt.) ($)

Trend fertilization solutions

W1C1S1l 3002 25.50 28.46 14.9 2345 37 .4 B 676.06
W2Cl1S1 37.20 26.04 28.74 153 24.0 38.0 5.65 677.55
Wic2S1l 37.41 26.27 28.86 15.4 24,2 38.2 5.68 684.16
W1C1lS2 38.70 27.98 29.76 16.6 26.0 40.3 5.94 688.26
TREND1.0O 38.34 27 .42 29.47 16 1. 253 39.5 5.85 686.67
TREND1., 2 oL el 36.38 34.19 2108 34,0 49.4 7lS 724,12
Limited fertilization solutions

LW1C1S1 38.89 27 .82 29.67 16.0 25.4 39.6 5.88 687.52
LW1.5C1S1 40.73 29.99 30.81 173 27 .4 41.9 6.18 697.58
LW1C2S1 42.93 3237 32.07 18.5 29.4 44.1 6.50 705.39
Lwiclsl.5 40.95 30.05 31 .01 i LA T 27.9 42 .4 Bidd 700.99
LTRENDO.9 45.98 36.18 34.07 21.0 331 48 .4 7.06 724,75

4711 prices and costs are expressed in 1973 dollars.

e

e | A
T RSN, - R
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Each solution has the fertilizer usage by crop. In the trend
fertilization solutions, national nitrogen application rates are between
39.1 and 45.2 pounds per acre for all acres of wheat, and between 160.6
and 165.4 pounds of nitrogen per acre of corn. Other feed grain acres
receive between 90.3 and 110.1 pounds of nitrogen per acre. Average
nitrogen usage on soybeans is between 4.1 and 4.6 pounds per acre. Acres
in cotton receive between 57.9 and 74.6 pounds of nitrogen per acre.

With nitrogen rates held to 50 pounds per acre, corn, other feed
grains, and cotton are affected the most. In limited fertilization
solutions, average nitrogen application rates on corn range between
48.5 and 48.7 pounds. Comparable figures for other feed grains are
28.5 and 31.2 pounds per acre. Cotton acres receive between 34.4 and
35.8 pounds of nitrogen per acre, soybeans between 4.6 and 5.1 pounds
per acre, and wheat between 34.1 and 3/.2 pounds.

In two sets of export levels, crop demands can be met when fertilizer
usage is restricted. Solutions WIC1S1l and LW1C1S1l have the same export
levels and nearly equal domestic demands. In Solution LW1C1Sl, nitrogen
usage is 48.8 percent lower, phosphorus usage is 17.1 percent lower, and
potassium usage is 13.6 percent lower than for the trend fertilization
solution. Solutions W1C2S1 and LW1C2S1 have nearly the same crop pro-
duction. Compared to the trend fertilization solution, Solution LW1CZ2S1
uses 50.3 percent less nitrogen, 19.9 percent less phosphorus and 21.2

percent less potassium. The limited fertilization solutions use more

land in order to meet the crop demands.
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Table 68, Production location changes based on Solution W1C1S1l for the
trend fertilization solutions (Solution W1C1S1 = 100) @

Model
solution Production level by farm producing region
name Crop NE AP SE DL CB LK NP SE S MT PC US
W1C1S1l Wheat 100 100 1001001000 100 1008 Y100 F 8100 100 100
(base Corn 100 100 100 100 100 100 100 100 100 100 100
solution) Other feed
grains 100 100 100 100 100 100 100 100 100 100 100
Soybeans 100 100 100 100 100 100 100 100 100 = 100
Cotton -b 100 100 100 100 - ~ 100 100 100 100
W2C1S1 Wheat 100 193 4194 180 190 145 184 350 121 103 164
Corn 181 100 100 100 99 100 101 100 131 79 101
Other feed
grains 88 83 138, 100 158 1138 97 98 100 111 100
Soybeans 2296 76 126 138 98 165 1 100 100 - 100
Cotton - 100 100 100 100 =~ - 100 100 100 100
W1lC2S1 Wheat 100 100 100 100 93 107 91 189 100 100 100
Corn 181 107 124 100 135 120" 106" “110 99 100 123
Other feed
grains 88 67 100 100 2 9¢ 102 113 100 100 100
Soybeans 2296 108 131 174 87 214 250 100 100 - 100
Cotton - 100 100 100 100 - - 100 100 100 100
W1C1lS2 Wheat 88 122 2376 ]2 56 114 97 243 90 100 98
Corn 181 113 123 43 91 99 109 99 131 107 100
Other feed
grains 69 25 100 100 93 55 98 135 117 100 99
Soybeans 8573 126 244 259 132 589 952 125 100 = 165
Cotton - 100 1 100 100 - - 109 100 259 102
TREND1.0 Wheat 100" 122 2376 113 95 =132 1207288 119 1017 121
Corn 181 113 124, 102 117 111 103 105 143 109 114
Other feed
grains 88 3l 138 100 93 68 102 121 100 97 99
Soybeans 2296 123 224 196 106 448 795 116 100 - 134
Cotton - 100 28 100 100 - - 108 100 100 102
TREND1.2 Wheat 133 2270 4197 95 57 147 162 356 152 102 139
Corn 181 111 114 100 113 . 118 135 125 159 92 119
Other feed
grains 49 20 10 100 2 32 95 160 138 63 97
Soybeans 5529 140 274 229 117 564 796 170 100 - 152
Cotton - 100 14 102 100 - - 76 100 4224 89

a ey . : ; :

Found by dividing productions by productions in by the corresponding crop
and region for Solution W1ClSl. Cotton numbers are based on acres. Only changes
of 0.5 percent or more are reflected in the numbers.

b T :
Bars indicate no production.
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Table 69,

Production location changes based

limited fertilization solutions (Solution W1C1S1

on Solution W1C1lS1l for the
100) 2@

Model
solution

Production level by farm production region

NE AP SE DL

name

Crop

CB LK NP SP MT PC US

W1C1S1 Wheat 100 100 100 100
(base Corn 100 100 100 100
solution) Other feed
grains 100 100 100 100
Soybeans 100 100 100 100
Cotton -b 100 100 100

LW1C1S1 Wheat 68 70 8030 100
Corn 242 83 69 70
Other feed
grains 96 i3 437 90
Soybeans 159 105 138 192
Cotton - 100 106 100
LW1.5C1S1 Wheat 80 75 9382 131
Corn 211 78 58 71
Other feed
grains 85 73 436 90
Soybeans 2296 117 185 192
Cotton - 100 177 100
LW1C2S1 Wheat 51 62 8030 40
Corn 2717 86 84 118
Other feed
grains 85 67 436 90
Soybeans 2296 105 134 228
Cotton - 100 78 100
LW1C1S1l.5 Wheat 66 10, 8030 .67
Corn 242 75 53 53
Other feed
grains 85 13 270 90
Soybeans 2604 126 246 242
Cotton - 100 100 100
LTRENDO.9 Wheat 68 72 8617 88
Corn 242 77 60 63
Other feed
grains 85 69 293 92
Soybeans 2296 125 238 234
Cotton - 100 96 102

100 100 100 100 100 100 100
100 100 100 100 100 100 100
100 100 100 100 100 100 100
100 100 100 100 100 - 100
OGS SS—= - 100 100 100 100

94 108 102 161 97 109 102
123 103 45 96 139 82 99
155 110 91 98 111 65 96

77 213 701 108 100 - 100
100 - = 114 100 100 109
113 146 154 221 122 101 133
122 122 43 90 166 82 99

76, .. 90 " =95 98 113 89 96

76 266 454 113 100 = 99
100 - = 109 100 100 108

61 88 125 193 105 97 100
136 204 65 104 187 82 122

2 68 92 97 160 102 95

72 228 795 108 100 = 99
100 - —~ 116 100 100 109

35 103, 125,193 99 109 101
11 2 i K5 50 95 165 82 99

76 47 101 98 138 65 95

98 451 857" 116 100 = 132

8200 - = 113 100 100 108
49 86 149 222 127 97 113
123 193 49 92 246 41 108
6 38 98 103 125 125 95
87 404 795 159 100 — 122
6600 - - 101 100 1765 104

“Found by dividing productions of each
ponding crop and region for Solution WI1C1S1.

crop for each region by the corres-
Cotton numbers are based on acres.

Only changes of 0.5 percent or more are reflected in the numbers.

L
0 . . .
Bars indicate no production.
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changes in production occur in the Northeast, Mountain, and Pacific
regions. Total soybean production does not vary significantly from the
base solution, but large percentage changes are found in all regions
except the Corn Belt, Southern Plains, Mountain, and Pacific regions.
? Corn exports at twice the 1973 level and other crop exports at
5 their 1973 levels are assumed for Solution W1C2S1l. Except for the
Delta and Pacific regions, all regions change corn production signi-
ficantly from the base solution. Large changes in the location of
) wheat production occur in the Corn Belt, Lake, Northern Plains, and
Southern Plains regions.

Solution W1C1S2 has oilmeal exports at twice the 1973 level and
all other crop exports at 1973 levels. A decrease in the amount of
feed needed for livestock leads to lower national productions of wheat
) and other feed grains. With cotton demand constant for all trend fer-

g tilization solutions, increased oilmeal exports is made up of soybeans

i 0 5

Wi

and soybean oilmeal. All regions with soybean growing activities

1 increased soybean production over the base solution. Although national

W -

productions of wheat, corn, and other feed grains do not differ greatly

=3 LN

from the base solution, large shifts occur among regions when compared

Ll

to the base solution. Cotton acreage changes in the Southeast, Southern
Plains, and Pacific regions lead to an overall increase in acres devoted

to cotton production.

Under Solution TREND1.0, the Southeast increases production of all

- grains while decreasing cotton acreage by /2 percent when compared to
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the base solution, Solution W1C1S1l. The Corn Belt increases corn and
soybean production, and decreases wheat and other feed grain production.
Compared to the base solution, over twice as much soybeans are produced
in the Northeast, Southeast, Lake, and Northern Plains regionms.

Under Solution TREND1.2 with exports of wheat, corn, oilmeals at
1.2 times the trend and exports of other feed grains and cotton at
1973 levels, the Northeast, Appalachian, Southeast, Lake, and Northern
Plains increase productions of all grains except other feed grains.
Wheat production decreases in the Delta as soybean production increases.
Compared to the base solution, the Corn Belt increases corn and soybean

production while decreasing wheat and other feed grain production. All

grain crop productions increase in the Southern Plains as cotton acreage
declines 24 percent.

The production changes for the limited fertilization solutions are
given in Table 69. Solution WIC1S1 with trend fertilization still
serves as the base solution for comparisons. Feed grain production
decreases for Solution LW1C1S1 as domestic grain demand declines. More
wheat is produced in the Southeast, Lake, Northern Plains, Southern
Plains, and Pacific regions than in the base solution. All other regions,
except the Delta, decrease wheat production. Although national corn
production is lower than in base solution, the Northeast, Corn Belt,
Lake, and Mountain regions increase production. Soybean production de-
clines by 2.3 percent in the Corn Belt.

In Solution LW1l.5C1S1, wheat exports are at l.5 times the 1973

level. National wheat production is 33 percent higher than in the base
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solution. Only the Northeast and Appalachian regions do not increase
wheat production. Compared to the base solution, cora production in-
creases in the Northeast, Corn Belt, Lake, and Mountain regions.
Several ‘regions increase soybean production but the Corn Belt reduces
production by 24 percent. Cotton acreage in the Southeast is 77 per-
cent higher than in the base solution.

Doubling corn exports while holding other crop exports constant
LW1C2S1, reduces demands for other feed grains and soybeans. The Corn
Belt reduces wheat, other feed grain, and soybean production as it
increases corn production by 36 percent. Production of wheat, corn, and
soybeans are increased from the base solution for the Southern Plains.
Cotton acreage falls by 22 percent in the Southeast and increases by
16 percent in the Southern Plains. Other comparisons are obvious in
the data for Solution LWI1CZ2S1.

Solution LW1C1S1.5, exports of oilmeals at 1.5 times the 1973 level,
increases national production of wheat and soybeans while feed grain
production is lower. Only the Corn Belt reduces soybean production
from the base solution. Compared to the base solution, both the Appala-
chian and Delta regions increase soybean production and decrease other
grain productions. While increasing corn production by 13 percent,
the Corn Belt reduces all other grain production. In the Lake region,
other feed grain production declines 53 percent as corn, wheat, and

soybean production increases. Cotton acreage increases, particularly

in Missouri.
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With nitrogen limited and exports of wheat, corn, and oilmeals
at 0.9 times the trend, LTREND0.9, all national productions of grains
are larger than in the base solution except for other feed grains.
Compared to the base solution, wheat production increases in the South-
east, Northern Plains, Southern Plains, and Mountain regions. Corn
production increases in the Northeast, Corn Belt, Lake, and Mountain

regions. Soybean production is larger than in the base solution for

all regions except the Corn Belt, Mountain, and Pacific regionms.
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APPENDIX

The Basic Model

This study is based on a linear programming model of U.S.
agriculture. The objective function simulates market equilibrium
(with constant stocks) and minimizes national production and transport
costs subject to the requirement that all factor costs be covered.

The continental United States ig divided into 150 spatially delineated
agricultural production regions (Figure 1) of reasonably homogenous pro-
duction possibilities. Crop production is specified exogenously for
areas not included otherwise. Demand of the agricultural commodities

is allocated exogenously to the 31 consuming regions shown in Figure 2.
Demands for wheat, corn, other feed grains, and oilmeals are allocated
regionally, while a national equation is used for cotton.

Production activities are defined for each production area where
such production activities are feasible. The following production
activities satisfy demand in a consuming region: (a) wheat production
(132 activities) credited against wheat demand; (b) corn production (141
activities) credited against corn demand; (c) other feed grain produc-
tion (148 activities which are a weighted average of grain sorghum, oats,
and barley) credited against other feed grain demand; (d) soybean produc-
tion (114 activities) credited against oilmeal demand; and (e) cotton
lint production (60 activities) credited against national cotton lint

demand, and cottonmeal which is credited against oilmeal demand. Transfer




activities are defined for each consuming region so that wheat can be
used to satisfy corn and/or other feed grain demands. These activities
allow wheat to be substituted for feed grains in livestock rations.
Transportation activities are defined between pairs of consuming regions
for the four commodities--wheat, corn, other feed grains, and oilmeals.
No government program restraints are included in the model solutions.
Therefore, the land base is composed of the 1969 harvested acres of the
major crops listed above and land formerly retired under the 1969

wheat and feed grain programs.

The variables of the model are divided into activities, costs of

activities, and demand and land restraints. Activities are: Xij = Crop
production activity level; Pij = yield per unit of crop production;
Tkmn = transportation activity level for the nth commcdity from the mth

to the kth consuming region; and HFk = wheat-feed grain transfer activity

level. Activity costs are: Cij = crop production activity cost; dkmn

transportation activity cost; and Vi, = cost per unit of wheat-feed grain

transfer activity. Activity restraints are: Li = land restraint for

land using activities in each area; and Dmn = demands for commodities in

each region. The subscripts are as follows: 1 index of crop production

index of crop production activitiles,

regions, 1 = 1, 2, ..., 1505 ]

(i) 1 for wheat, j = 2 for corn, j = 3 for other feed grainms, i = 4 for

soybeans, j = 5 cotton); k, m = indices of consuming or demand regions;
(k; m= 1, 2, sass 31) 3 k; | = 32 18 ‘the national cotton region; n = index

of agricultural commodities, (n = 1 for wheat, n = 2 for corn, n = 3 for

other feed grains, n = 4 for oilmeals).
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The objective function is:

150 5 31 31 4 31
MINC IS S e R Ee s B e e S R
fo1 el R L e RREIRRRE R SR

» SR L e [ 0 )

Demand restraints are:

(a) Wheat

EOXg Pt B (T - Tg) TWR 2Dt k= 1,02, e, 313
ick m=1

(b) Corn

31

7 + — > = .
o 0 o o) R D=L s P A
iek m=1

(c) Other feed grains

31
IR X Rt D e = Tpa)is WEp = D K il nds siooni @iy
iek m=1
(d) Oilmeals
3 31
L ¥oX Pk R (@D - T ) > D k =1, 2, . 313
iek j=4 1] 1] =55 kmé mk4 k4

(e) Cotton lint

150
S ey D s
i=1
! L, dindicates that the summation is over all producing regions (i)
ick

within the kth consuming region.
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Activity bounds

Corn, soybean, other feed grain, and cotton activities are controlled
by upper bounds set at 66 percent of the land in a production area. Wheat
activities in the eastern half of the United States are also bounded at
this level while no bounds are specified for most of the western half of
the United States. Wheat-feed grain activities were assigned upper bounds

at 50 percent of the feed units fed in a consuming region.

Nonnegativity

Activity levels of the variables are restricted to values greater
than or equal to zero.

The above summarizes the basic model which is used for all solu-
tions of the study. Different model solutions are made by changing
elements in the right-hand sides of the crop demands and in the wheat
feeding bounds. The crop yields and costs are different for the solutions

with nitrogen use limited to 50 pounds per acre and the solutions based

on trend fertilization.
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