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Production of feed grains and livestock are important segments of American 
agriculture. In the past these two segments were closely linked . Most livestock were 
fed grain produced on the same farm or from a farm nearby. Gradually more spe
cialization developed at both the farm and regional area. 

In the early 50's only one-fourth of the corn was sold from the farm of origin; 
in the late 60's sales increased to slightly more than one half . Regions such as the 
northeast and southeast (F igure 1) have long had a grain shortage. Since World War 
II, those shortages have increased and spread to other regions . Now only three 
regions, the Corn Belt, Lake States, and Northern Plains, are surplus. Large amounts 
(tens of millions of tons) of feed grains are transferred annually from the grain 
surplus areas to the shortage areas. 

The results of this study are drawn from a Master's thesis presented by Kamenidis in 1971 
at the University of Missouri-Columbia under the guidance of V. J. Rhodes, Professor of 
Agricultural Economics. 



Livestock producers in feed shortage areas are generally at a disadvantage 
in feed grain prices compared to Corn Belt farmers. This disadvantage tends to be 
offset by advantages in market prices of their livestock and/or in livestock produc
tion costs. Some sort of equilibrium can be visualized in feed grain production and 
livestock (including pou Itry) production if all forces of change were to cease, and 
there was adequate time for all adjustments to be made by farmers and agribusiness. 
(The latter group are an important influence on location of various elements of the 
feed-livestock sector.) However, change always appears, so a stable equilibrium can 
hardly be anticipated. 

Early postwar replacement of chickens raised in the Corn Belt by broilers 
produced outside the area indicated the kind of situation in which feed surplus, in 
itself, could not hold an industry. It has been regarded as a special situation because 
of the heavy introduction of new technology, leadership of agribusiness, general 
disorganization of the farm-chicken business, etc. 

However, movement of cattle feeding out of the Corn Belt cannot be shrugged 
off as easily. 

"For our purposes, let's divide the U.S. into three cattle feeding regions-(1) 
the Northern Central Region from Ohio west to the Iowa-Nebraska border, (2) 
the Central and Northern Plains states of Kansas, Nebraska and the Dakotas, and 
(3) the other cattle feeding states of the West and Southwest of which Texas, 
California, and Colorado are most important. 

"Why these geographic divisions? This truncated Northern Central Region is the 
heart of the traditional farmer feeding . In 1970, it included 71 percent of the cattle 
marketed by farmer-feeders and included only 6 percent of the cattle marketed by 
the nation's commercial lots. The west and southwest are commercial feedlot 
country as 68 percent of the cattle marketed from the nation's commercial lots 
came from there. The four Plains states are mixed-their marketings from farmer
feeder,s are still very important-23 percent of the marketings of the nation's 
farmer-feeders, while their marketings from commercial lots are 26 percent of the 
nation's commercial lot total. 

"It is pretty obvious from these figures that the relative growth of commercial 
lots is intertwined with the relative growth in feeding in these new areas. Commer
cial lots have been the vehicle by which the last two areas have grown relative to 
the traditional Corn Belt. Or we could put it another way. The rapid growth in cat
tle feeding in such areas as Texas, Kansas, Nebraska, and Colorado have been a 
principal reason that commercial lots have grown so fast relative to farmer-feeding. 
Let's look at the relative growth by these 3 major feeding areas. While cattle feeding 
in the southern high plains has grown faster than in the central and northern plains, 
the growth in Kansas and Nebraska has been impressive-and most of it has been in 
marketings from commercial lots. The traditional Corn Belt is certainly not de
clining except in a relative sense, as it marketed 2.5 million more cattle in 1970 
than just 8 years before. The share of fed cattle marketed by the traditional Corn
belt has fallen from 43 percent in 1962 to 35 percent in 1970 . .11" 

Is cattle feeding a repetition of the broiler story? Is cattle feeding moving to 
feed deficit areas because of the injection of technology (modern, commercial lots, 
and scientific rations) and the comparative adva.Mages of less humidity, mud, etc? 
The questions have been discussed many times 11. However, one point needs to be 
made early. Cattle feeding has not developed to any extent in areas that already had 
feed shortages, with the possible exception of California. The development of com
mercial cattle feeding in Colorado and Texas began with area and local surpluses. 
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I n Texas, it began with rising feed surpluses after the development in the late 50's 
of hybrid grain sorghums that responded well to irrigation. In both areas, feed 
deficits have recently developed. It now remains to be seen what will be the com
parative advantages of these areas as feed grain prices become consistently higher 
than in the Corn Belt. 

This study presents trends in regional feed grain production and utilization. It 
indicates trends in feed grain utilization of various livestock species by region and 
projects to 1980. The projective techniques are simple, although the network of 
assumptions and projections is a bit complex. A number of projections are adapted 
from other studies. The basic underlying assumption is that regional feed grain 
deficit-surplus situations are important in the regional distribution of livestock, 
particularly hogs and fed cattle. This assumption does not discount other cost 
and demand advantages wh ich a region may possess. I t does appear from this study 
that the deficit-surplus balance has shifted recently for the important new cattle 
feeding areas of the High Plains_ Approximations of the feed balance for 1980 indi
cate growing shortages for some of these areas. This study concentrates on one 
factor of comparative advantage which is believed to be shifting in a reasonably 
predictable fashion. There may be changes in other factors such as production 
technology or pollution abatement which will complement or offset the change in 
feed balance. They need to be watched, but the regional impacts do not appear 
predictable now_ 

Some readers may find the projected regional feed balances of use, even if they 
are not interested in cattle feeding. Others may feel cattle feeding is related to feed 
supplies more or less than is assumed in this study . But, they may still find useful 
the trends and projections of feed balances by reg ions. There are studies available 
which project national production of livestock species, national and regional pro
duction of feed-grains, and regional shifts in production of a particular commodity. 
This study attempts to pull together into a consistent framework parts of those 
studies with projections made here. 

Trends 

Feed Grain Situation in the 1960's 

National Production 

Corn has been the predominant feed grain increasingly supplemented by grain 
sorghums and decreasingly supplemented by barley and oats (Table 1). 

National Utilization 

Livestock has been the predominant user of feed grains (Table 2) . They con
sume corn, oats, and feed grains in rough proportion to their production but, they 
consume less barley. Exports are the second biggest user while taking higher propor
tions of grain sorghums and barley, less corn, and much less oats. The third big use 
is for food, seed, and industry. Grain sorghum has only a minor demand here while 
barley and oats have high demands. 
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TABLE 1 - FEED GRAIN PRODUCTION BY CATEGORIES, 
UNITED STATES 1959-1968 (IN THOUSAND TONS)* 

Grain Feed 
Year Corn Oats Barley Sorghum Grains 

1959 107,100 16,800 10,080 15,540 149,520 
1960 109,396 18,448 10,296 17,360 155,500 
1961 100,744 16,160 9,408 13,440 139,752 
1962 100,968 16,192 10,272 14,280 141,712 
1963 112,532 15,456 9,432 16,380 153,800 
1964 97,552 13,632 9,264 13,720 134,168 
1965 114,352 14,832 9,408 18,844 157,436 
1966 115,276 12,816 9,432 20,020 157,544 
1967 133,280 12,624 8,952 21,168 176,024 
1968 123,004 14,880 10,152 20,692 168,728 

x 111,420 15,184 9,670 17,144 153,418 
% 72.6 9.9 6.3 11.2 100.0 

Sources: (a) USDA Agricultural Statistics, 1969, for 1959-1967. 
(b) USDA "Feed Situation," FDS-233, April, 1970, p. 6, for 1968. 

*Original data were given in bushels, which were converted to short tons 
(2,000 lbs.) on the basis of the following bushel weights: Corn, 56; Oats, 32; Barley, 
48; and Grain Sorghum, 56. 

TABLE 2 - FEED GRAIN UTILIZATION, UNITED STATES, 1959-68 

Food, Seed, 
Livestock Exports Industry Total 

1959 116,948 12,736 13,760 143,444 
1960 119,452 12,692 13,856 146,000 
1961 121,932 17,303 14,376 153,611 
1962 118,928 16,804 14,468 150,200 
1963 116,080 18,796 15,036 149,912 
1964 112,844 21,648 15,188 149,680 
1965 126,352 29,124 15,456 170,932 
1966 125,588 21,980 15,744 163,312 
1967 126,180 23,304 15,976 165,460 
1968 133,036 18,416 16,388 167,840 

x 121,734 19,281 15,025 156,040 
% 78.0 12.4 9.6 100.0 

Sources: Agricultural Statistics 1969 & 1970; Feed Situation, April 1970. 

The trends in these three major uses, 1959-68, have been different. Livestock 
utilization went up sharply 1965-68. Food, seed, and industrial utilization rose 
slowly but steadily. Exports were erratic with a peak in 1965, but some upward 
trend for the period. 

4 



From 1959 to 1968 consumption by livestock increased rapidly for grain 
sorghum (67 percent), less rapidly for corn (16 percent), little change for barley, 
and decreased 26 percent for oats. 

Corn has been a large and rising share of feed grain exports; grain sorghums 
have been a large but erratic s~are, while barley and oats have decl ined in impor
tance. 

Regional Production and Utilization 

Production is highly concentrated in a few regions, although all 10 crop pro
duction regions produce some feed grains. Almost one-half is produced in the Corn 
Belt and 30 percent more in the adjoining areas of the Lake States and the 
Northern Plains. The only other major producing area is the Southern Plains (Table 
3) . These four major producing reg ions are the only areas which have produced 
more grains than were fed to livestock (Figure 2) . 

These four major regions plus the Northeast and Mountain are the only regions 
which have increased production during the period-trends calculated from simple 
linear regressions (Table 4). 

All 10 regions have increased utilization by livestock (Table 5) . Seven regions 
have had faster increases in livestock utilization than in production. Exceptions are 
the Corn Belt, Northern and Southern Plains. 

Official estimates of food, seed, and industrial utilization are not available by 
regions or states. These estimates are made on the assumption that regional utiliza
tion is proportional to feed grain production (Table 6). 

The export estimation problem was met differently. There is considerable data 
available on the flow of waterborne feed grains from river or lake origins to export
ing ports. It is estimated from 1959-68 about one-half of these exports originated 
in the Corn Belt and most others in the Southern Plains, the Lake States, and the 
Northern Plains (Table 7). See the Append ix for estimation procedure. 

TABLE 3 - FEED GRAIN PRODUCTION BY REGIONS , UNITED STATES, 1959 - 1968 (IN THOUSAND TONS) 

Ave, Ave. Ave . Ave , 1959-68 
Region 1959-61 1962 - 64 1965 - 67 1968 1959 - 68 Percent of U. S. 

Northeas t 4,502 3,979 4,574 4,595 4 , 376 2.85 
Lake States 20,920 19,224 20,571 23 , 615 20 ,576 1~.42 
Corn Belt 67 , 228 67,783 79, 875 80 , 234 72 , 489 47.26 
Northern Pla ins 24 ,900 25,038 27 , 142 28 , 644 25,988 16.94 
Appalachian 7,219 6,379 7 ,160 6 , 561 6 , 884 4.49 
Southeast 4, 182 3,683 4, 170 3,351 3,945 2.57 
Delta States 1,749 1,157 975 886 1,263 0.82 
Southern Plains 9 , 830 8, 164 10 ,602 11, 799 9 , 759 6. 36 
Mountain 3,848 4,001 4 , 751 4,758 4 , 256 2.78 
Paciile 3,953 3 , 828 3,858 3,629 3,954 2.51 
U. S. 148 , 331 143 , 235 163 , 678 168,072 153 , 380 100.00 

Source : National and State Lives tock- Feed Relationships, U.S. Department of Agriculture, EHS , Statistical Bulletins: 
(a) No . 337 and s upplements provided by USDA th rough personal correspondence for years 1959-1965; and (b) No, 446 fOl' 

years 1966- 1968. 
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TABLE 4 - AVERAGE ANNUAL CHANGE IN THE REGIONAL FEED GRAIN 
PRODUCTION AND CONSUMPTION BY LIVESTOCK 1955-68 

Regions 

Northeast 
Lake States 
Corn Belt 
Northern Plains 
Appalachian 
Southeast 
Delta States 
Southern Plains 
Mountain 
Pacific 

Source: Sa me as Table 3 . 

(IN THOUSAND TONS) 

Production 

+ 29.6 
+ 146.2 
+2,043.1 
+ 857.0 

37 . 9 
51. 2 

150 .7 
+ 265 .4 
+ 92.2 

22 . 7 

Consumption 

+ 43.7 
+173 . 7 
+319.2 
+430.0 
+138 .6 
+419 .8 
+287.5 
+210.1 
+335.5 
+321.6 

TABLE 5 - REGIONAL FEED GRAIN CONSUMPTION BY LIVESTOCK, UNITED 

STATES 1959-1968, (IN THOUSAND TONS) 

Ave. Ave. Ave. Ave. 1959-68 
Regions 1959-61 1962-64 1965-67 1968 1959-68 Percent 

Northeast 10, 546 9, 839 10,373 10, 887 10,317 8.45 
Lake States 14,324 13,150 14,145 15,433 14,029 11.49 
Corn Belt 43,676 42 ,093 41,087 43,345 42,391 34.72 
Northern Plains 12,036 12,281 13,834 15,771 13, 022 10.67 
Appalachian 9,913 9,331 9,93 8 10,561 10,731 8.04 
Southeast 8,758 9,219 10,8]4 11,953 9,833 8.05 
Delta 5,100 5,529 6,751 7,068 5,951 4.87 
Southern Plains 5,035 4,973 6,112 7,711 5,617 4.60 
Mountain 3,151 3,410 5,384 7,384 4,241 3.47 
Pacific 6,169 6,084 7,789 8,797 6,892 5 . 64 
U. S. 118,708 115,739 126,226 138,910 122,103 100.00 

Source: Same as Table 3. 

TABLE 6 - ESTIMAT ED FEED GRAIN UTILIZATION FOR FOOD. SEED, AN1l INDUST RIAL USE BY REGIONS , 
U. S. , 1959-1968 (I N THOUSAND TONS) 

Ave . Ave. Ave . Ave. Percent of U. S. 
Hegion 1959-61 1962 - 64 1965 - 67 1968 1959-68 1959 - 68 

Northenst 426 41 6 436 418 428 2.9 
Lake States 1, 9Hl 1 ,997 1,978 2 , 303 2,017 13 . ·1 
Corn Belt 6.344 7,055 7,672 7, 823 7,I()3 47.3 
Northern Plains 2 , 342 2,592 2,613 2,793 2 , fl43 16.9 
Appalachian 680 666 685 640 673 1 . 5 
Southeast 395 384 :199 327 386 2.6 
Delta. States 165 121 84 86 123 0.8 
)outhern Plains 928 850 I, <119 I,I SO 954 6.3 
V10untnin 363 417 457 464 418 2.8 
'lncIric 374 400 372 354 379 2.5 
J. S. 13,997 14,897 15,725 16 , 388 15,025 100.0 

Source: Estimates derived from sources of Table 3 . 
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Regional Surpluses and Shortages 
The Corn Belt is the big producer of feed grain surpluses followed by the 

Northern Plains and the Lake States. In 1968, all other regions had shortages with 
the Southeast leading at almost 9 million tons (Table 8). Estimates of surpluses and 
deficits are approximate because of the nature of the data. Southern Plains is a 
large grain producer and its shortage status in 1968 may be subject to some ques
tion . However, its rapidly growing cattle feeding industry is in the process of 
shifting the balance to a shortage. 

TABLE 7 - ESTIMATED EXPORTS OF FEED GRAINS 'BY REGIONS, 
UNITED STATES, 1959-1968 (IN THOUSAND TONS) 

Ave. Ave. Ave. Ave. 1959-68 
Regions 1959-61 1962-64 1965-67 1968 1959-68 Percent 

Northeast 582 570 525 612 564 3 . 1 
Lake States 1,077 2,657 3,175 2,150 2,288 12.6 
Corn Belt 4,467 9,230 12,211 13,214 9,094 50 . 1 
Northern Plains 1,177 1,263 1,324 356 1,165 6 . 4 
Appalachian 557 639 542 630 584 3.2 
Southeast 128 85 205 35 129 0.7 
Delta States 6 27 49 45 29 0.2 
Southern Plains 3,561 2,651 5,949 3,906 4,039 22.3 
Mountain 121 104 173 42 124 0.7 
Pacific 121 104 173 42 124 0.7 
U. S. 11,798 17,331 24,326 21,032 18,139 100.0 

Source: Estimated by the authors on the basis of data from Waterborne 
Commerce of the United States, Yearbooks of 1959 through 1968, Department of the 
Army, Corps of Engineers. 

TABLE 8 - FEED GRAIN SURPLUS- DEFICIT REGIONS, UNITED STATES, 
1968 (IN THOUSAND TONS) 

Consumption 
by Livestock, 
Food, Seed, & 

Industrial Feed Grain 
Utilization, Surplus-

Regions Production and Exports Deficit 

Northeast 4,595 11,947 - 7,352 
Lake States 23,615 19,886 + 3,729 
Corn Belt 80,234 64,382 +15,852 
Northern Plains 28,644 18,920 + 9,724 
Appalachian 6,561 11,831 - 5,270 
Southeast 3,351 12,315 - 8,964 
Delta States 886 7,199 - 6,313 
Southern Plains 11,799 12,767 968 
Mountain 4,758 7,890 - 3,132 
Pacific 3,629 9,193 - 5,564 
U. S. 168,072 176,330 - 8,258 

Source: Derived from Tables 3, 5, 6 and 7. 
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Livestock Situation in the 1960's 

Grain Consuming Livestock 

The USDA publishes data in terms of grain consuming animal units (GCAU). A 
unit is the concentrate feed consumption of one milk cow at average rates of feed
ing 1959-61 ; the concentrate feed consumption of other animals is weighted in 
proportion. This method permits comparisons, among reg ions and over time, of 
total I ivestock numbers in relation to feed suppl ies. 

It will be no surprise that the national totals of GCAU rose during the 1960's 
(Table 9). There were increases in the Northern and Southern Plains, Mountain, 
Southeast, Delta, Pacific and Appalach ian regions, and those in the f irst five areas 
were rather sizeable. Poultry in the Southeast, Appalchian and Delta was a principal 
component of GCAU growth in those areas, while growth of cattle feeding was 
important in the other areas. There were small decl ines in GCAU in the Northeast 
and Lake States and almost no change in the Corn Belt. 

TABLE 9 - TOTAL NUMBEH OF ALL GHAI N-CONSUMIN(; ANIMAL UNITS PED ANNUALLY , ny H f.GIONS, 
1959-1968 (IN THOUSAND lINIT,) 

Ave. Ave. Ave. Ave. Percent of U, S. 
1959 -61 1962·64 H16S -67 1968 19f,9-6ti 1959-68 

Northeast 9 , 613 9 , 399 9,092 ",921 9 , :123 fI.6 

Lake States H ,259 13,!l40 12 , 883 12,fi52 13,590 12.6 
Curn Belt 35 , 348 35 , 812 34,66H :1::' , 532 35,:102 32.7 
Northern Plains 10,589 11,403 12,035 12,930 11 , riO ) 10.7 
Appalachian 8 , 290 8 , 078 8 ,372 ",659 !:I,2H7 7.7 
Southeast 7 ,11 5 7,844 g t U7l 9 , 798 B, lBO 7 . 6 
De lta States 4 , 111 4,660 5,593 5 ,794 4 , 8HH 4,f) 

Southern Plains 4 , 488 4 , 772 5,35H fl , nO 5 , 017 4.6 
Mountain 4 ,594 4,979 5,441 0,056 r, , 110 4. 7 
PaCific 8,355 6,1155 7,214 7,214 fi,M8 6.3 

TOTAL 104 ,762 107,74] 11)9 , 727 113,876 lCHI , 1156 100 . 0 

Source: U. S. Department of Agriculture, Nntlonat and State Liv(!stock~Feed HellltlonHh(;'l.!i , I~HS. Stutlstical Bulletin 
No . 446, p. 33. 

National and Regional Importance of Livestock Species 

It may be surprising that cattle feeding is not the primary consumer of feed 
grains. Despite the larger amount of beef consumed than pork and despite the 
recent large growth of cattle feeding, hogs were still the No. 1 consumer in the 
1960's (Table 10). The percentage shares of GCAU for 1968 in comparison with 
those in Table 10 indicate the sh ifts. They are: hogs 31.4 percent, poultry 
26 percent, cattle on feed 21,6 percent, dairy 14.2 percent, other beef cattle 
5.2 percent, sheep, horses and mules 1.6 percent. Cattle on feed eclipsed dairy in 
the 1960's as a grain consumer, but they still consumed less than one out of every 
four tons of feed grain consumed by livestock. 
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Like grain production, grain consuming livestock are also concentrated 
regionally. The Corn Belt is the big center of concentration, the Lake States and 
the Northern Plains have smaller concentrations, and the other regions have similar 
numbers of animal units (Table 10). The Corn Belt dominated in hogs, led in cattle 
on feed, was second to the Northern Plains in other beef cattle, trailed only the 
Lake States and the Northeast in dairy, led in turkeys and eggs, was second to the 
Mountain in sheep, was fourth in horses and mules, and failed to be a leading area 
only in broilers. While the Corn Belt is highly diversified in livestock production, 
most regions are more diversified than is often assumed. For example, the Southern 
Plains are known for their cattle feedlots, but for the 1959·68 period, th ree-fourths 
of their GCAU were livestock other than cattle on feed. 

TABLE 10 - GRAIN CONSUMING ANIMAL UNITS. BY LIVESTOCK SPECIES AND BY REGIONS, 
AVERAGE OF 1959-1968 

(THOUSAND UNITS) 

All Li veSlock 
Species 

Catt le Other Horses Per-
on BeeC Broil- Tur- and cent of 

Regions Feed Cattle Dairy Hogs era keys Eggs Sheep Mules Number U.S. 

Northeast 181 119 .,045 508 1,553 111 2,745 18 43 9,323 8.6 
La.ke States 1,725 3.6 .,978 4,293 123 602 1,381 84 58 13,5!)O 12.6 
Corn Belt 7,353 8S7 3,466 19,315 233 722 3,033 173 150 35,302 32.7 
No . Plains 3 , 567 1,257 1,055 4,322 8 126 985 97 84 11,501 10.7 
Appalachian 298 448 1,673 2,719 1,072 304 1,528 42 203 8, 287 7.7 
Southeas t 351 547 880 1.584 2,345 122 2,212 147 8,189 7.6 
Delta States 75 60. 611 485 1,390 166 1, 364 189 4,888 4 .5 
So. Plains 1,380 437 819 730 455 233 772 71 129 5,017 4.6 
Mountain 2 , 527 615 563 .29 24 204 325 237 186 5,110 4.7 
Paci fic 1, 894 225 1,288 270 318 674 2,070 89 21 6 ,848 6.3 
U.S. 

Nwnber 19,351 5,455 19,378 34 , 655 7,521 3,254 16, 415 816 1,210 108,055 100.0 
Percent 17.9 5.0 17.9 32.1 7.0 3.0 15.2 0 .8 1.1 100.0 

Source: " National and State Livestock-Feed Relationships, U.S. Department of Agriculture, ERS, Statistical 
Bulletin No. 446, February, 1970, pp. 21-31. 

Comments by Species 

Hogs are the most highly concentrated livestock with 56 percent in the Corn 
Belt and 25 percent in the Lake States and Northern Plains. The parallel concen
tration of feed grain and hogs production is impressive. Hog numbers were stable 
nationally and in the Corn Belt during this period, rose about 26 percent and 19 
percent in the Northern Plains and Mountain areas, respectively, and declined in the 
Pacific, Delta, Lake States, Northeast, Southern Plains and Southeast. The relation 
of feed grain surplus areas and hog production actually strengthened during the 
period-the Mountain and Lake States areas excepted. 

Cattle feeding increased rapidly in the 1960's. Fed cattle marketings rose from 
15 million head in 1962 to 25.7 million head in 1970 (Table 11). While there was 
an important increase in marketings of farmer feeders, the big increase was from 
commercial lots (1000 head and more). In 1970, about_95 percent of marketings 
were from commercial lots-up from 36 percent in 1962~. 
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TABLE 11 - FED CATT LE MARKETINGS , BY REGIONS, IN THOUSAND HEAD 
1962-68, IN THE UNIT ED STATES (32 PRIMARY STATES) 

Ave. % of U.S. 
Regions 1962 1968 1962 - 68 1970 1970 

Northeast.!! 142 139 130 190 0.74 
Lake States 985 1, 350 1 , 151 1,338 5.22 
Corn Belt 5,225 7,279 6, 282 7, 375 28.75 
Northern Plains 3 ,183 5 , 562 4,344 6,095 23 . 76 
Appalachian1/ 7 140 139 300 1.1 7 
Southeas~/ 294 308 321 340 1.33 
Delta!! 24 44 51 70 0.27 
Southern Plains 942 2,389 1 , 561 3,680 14 . 35 
Mountain 2,047 3,248 2,611 3,786 14.75 
Pacific 2 , 250 2,581 2,519 2,478 9.66 
U.S. 15 , 099 23,040 19 , 067 25 I 652 100.00 

Sources : Cattle on Feed Reports , USDA, ERS 

.!/ Inc ludes only Pennsylvania 
~/ Includes only Kentucky and Tennessee 
3/ Does not include South Carolina 
!/ Inc ludes only Mississippi 

The present grain surplus areas (Corn Belt, Lake States, and Northern Plains) 
had 62.2 percent of total marketings in 1962 and 61.7 percent in 1968. However, 
there were larger shifts by regions-the Lake States, Corn Belt and Pacific lost 
ground to the Northern and Southern Plains. The Mountain region gained slightly. 
No other regions are important in cattle feeding . Of the three important cattle 
feed ing areas with grain shortages Anpw, both the Mountain and Southern Plains be
came deficit during this period ,.it. The Pacific region has had a growing feed 
shortage and a declining share of cattle marketings during the period, although 
Pacific marketings rose slightly in absolute numbers. 

Numbers of other beef cattle (cow - calf) rose 30 percent nationally, 
62 percent in the Appalachian region, 40 percent in the Southeast, and 9 percent 
or more in each of the other regions. Aside from some concentration in the 
Northern Plains, these cattle are spread rather evenly in all regions. 

Numbers of dairy cattle declined 27 percent nationally and declined 12 to 43 
percent in each of the regions. Dairy cattle are concentrated around the large 
population areas of the Northeast, North Central, and Pacific as well as in the for
age area of the Lake States. 

Egg production rose 10 percent nationally, but changes by reg ions varied. 
Egg production has been oriented to market areas (population centers) and feed 
surplus. I n recent years, the feed orientation has been replaced by a cheap labor 
orientation. In this period, egg production rose 132 and 147 percent in the 
Southeast and Delta, respectively; it rose 45 percent in the Pacific and declined 
substantially in all other regions except the Appalachian. 

Broiler production rose 48 percent nationally, about 100 percent in the Delta, 
65 percent in both Southeast and Southern Plains, about 30 percent in Northeast 
Appalachian, Mountain and Pacific. In contrast, broiler production in the three 
grain surplus areas-Lake, Corn Belt and Northern Plains-fell almost 50 percent. 
Broiler production is concentrated mainly in the Southeast, Northeast, Delta, and 
Appalach ian regions. 

Turkey production rose 32 percent nationally, with much larger relative in
creases in the Southeast, Delta, and Appalachian regions . In 1968, one-half the 
turkeys were produced in five states: California, Minnesota, Missouri, North 
Carolina, and Arkansas. The trend seems to be slowly toward the Southeast. 
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Projections 
Projections of Primary Interest 

A Cautionary Note 

Projections are based upon many assumptions. While each assumption is made 
with care, it will seldom be completely accurate. Consequently, projections based 
on many assumptions may prove to be accurate or inaccurate depending upon the 
extent assumption errors offset or coincide. 

We are conscious of the many ifs that cannot be estimated with confidence. 
For example, the rate of population growth is the most important demand factor. 
But, there is great uncertainty among experts about population estimates for 1980 
because of rapidly changing family life-styles and cultural patterns 51. Agricultural 
pol icy is in a state where major sh ifts are possible but incapable of defin ite forecast. 
Changes in meat or dairy import policies could affect domestic demands con
siderably . Another major drought, positive developments in technology, or nega
tive developments in plant diseases could change regional patterns of feed grain 
production. Substantial inroads by food substitutes could reduce demands for 
livestock, poultry, or dairy and their use of feed grains. The list could be extended. 

Recognition of uncertainties should lead to informed use rather than to 
despair. We cannot avoid planning for the future. 

National Projections for 1980 

These major national projections are adapted mainly from other studies. The 
reader is urged to study the intermediate projections and methodology in the 
Appendix . They provide some basis for evaluation of major projections and also a 
basis for up-dating as conditions change. 

I n recognition of the uncertainties, two alternatives for national feed grain 
production and utilization were made. They were designed to bracket the expected 
level. Production and utilization were assumed to be in balance. These projections 
were: 

High Low 
(million tons) 

Total production & utilization 240 206 
Feed grain exports 35 35 
Food-seed-and industrial use 19 19 
Livestock utilization 186 152 
Utilization of major species: 

Hogs 64.6 49.6 
Fed cattle 47.1 36.1 
Dairy 22.6 20.2 
Laying hens 18 . 1 16.2 
Broilers and turkeys 17.7 15.8 

Exports are unpredictable, so there was justification for using two bracket 
levels for feed grains. However, the choice was made to use two bracket levels for 
wheat exports but only one level for feed grains. The complications of bracket 
levels for both were too burdensome for analysis. Wheat exports are emphasized 
rather than feed grain exports because the importance and direction of impact of 
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the feed grain are obvious, while the relevance of wheat is easily overlooked. 
The combination of two alternative levels of wheat exports (1,302 and 560 

million bushels) and feed grain production (240 and 206 million tons) provided 
four alternative estimates of regional feed grain production. 

The regional distribution of feed grain production is affected by the size of 
wheat exports (Table 12). High wheat exports, and high wheat production, reduces 
feed grain production in wheat areas, particularly in the Northern and Southern 
Plains. Increases respond in the Corn Belt and Lake States. 

Structuring of the analysis is apparent in Table 13. Regional estimates of feed 
grains available for livestock feeding are derived from regional production estimates 
minus regional feed grain exports, food seed, and industrial uses. Subtraction of 
regional feed uses for other livestock gives feed grain available for cattle feeding. 
Note that five to seven regions already have feed shortages at this stage. The Corn 
Belt, Northern Plains, and Lake States have sizeable grain surpluses under all four 
alternatives. Su btraction of feed grains fed to cattle gives the final su rplus·deficit 
position of each region. The Corn Belt and Lake States are consistently surplus; 
the Northern Plains is surplus with low wheat exports and in zero balance with 
high wheat exports; all other regions have a grain shortage in all four models. 

TABLE 12 - FOUR ALTERNATIVE LEVELS OF FEED GRAIN PRODUCTION 
PROJECTED TO 1980, BY REGIONS 

(IN THOUSAND TONS AND PERCENTAGES) 

Low Level of Wheat Exports High Level of Wheat Exports 

Region Thousand Tons Percent Thousand Tons Percent 

I. Low Level of Feed Grain Production 

Northeast 5,598 2.7 6,140 3.0 
Lake States 26,460 12.8 29,018 14.1 
Corn Belt 103,423 50.2 113,473 55.1 
Northern Plains 31,420 15.3 22,032 10.7 
Appalachian 10,567 5.1 11,680 5.6 
Southeast 6,031 2.9 6,813 3.3 
Delta States 957 0.5 957 0.5 
Southern Plains 12,932 6.3 9,080 4.4 
Mountain 4,588 2.2 3,505 1.7 
Pacific 4,024 2.0 3,302 1.6 
U.S. 206,000 100.0 206,000 100.0 

n. High Level of Feed Grain Production 

Northeast 6,533 2.7 7,075 2.9 
Lake States 30,785 12.8 33,343 13.9 
Corn Belt 120,503 50 . 2 130,553 54.4 
Northern Plains 36,601 15.3 27,213 11. 3 
Appalachian 12,478 5.1 13,591 5.7 
Southeast 7,371 2.9 8,153 3.4 
Delta States 1,116 0.5 1,116 0.5 
Southern Plains 14,598 6.3 10,746 4.5 
Mountain 5,334 2.2 4,251 1.8 
Pacific 4,681 2.0 3,959 1.6 
U.S. 240,000 100.0 240,000 100.0 
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TABLE 13 - FEED GRAIN CONSUMPTION BY FED CATTLE AND SURPLUS- DEFICIT AREAS IN 1960 
(IN THOUSAND TONS) 

Feed Grains Feed Grain 
Available Consumption Feed Grain Feed Grain Surplus or 

for by a ll Avai lable Consumption DeficiL 
Livestock Livestock Species for Cattle by Fed Areas in 

Regions Feeding but Fed Cattle Feeding Cattle Feed Grains 

A . Low Feed Grain - Low Wheat 

Northeast 4,234 11,464 - 7,230 212 - 7,442 
Lake States 16 , 952 13,678 + 5,274 1,833 + 3,441 
Corn Belt 73,226 36,535 ... 36,693 10,360 + 26,333 
Northern Plains 26,657 10,214 + 16,443 10,722 + 5,721 
Appalachian 6,736 10,591 - 1,655 335 2,190 
Southeast 5,244 11 , 528 - 6,284 379 - 6,663 
Delta States 798 6,770 - 5,972 78 - 6,050 
Southern Plains 6,740 4,663 - 2,077 5 , 114 3,037 
Mountain 3, 961 3,360 601 5,263 - 4,662 
Pacific 3 , 450 7,059 - 3,609 1,842 5,451 
U.S . 152,000 115,662 + 36,138 36,138 0 

B . Low Feed Grain - High Wheat 

Northeast 4,727 11,464 - 6,737 212 - 6,949 
Lake States 21,273 13,678 + 7,595 2,445 + 5,150 
Corn Belt 82,351 36,535 + 45,816 14,204 + 31 , 612 
Northern Plains 18,135 10,214 + 7,921 7,921 0 
Appalachian 9,746 10,591 645 335 - 1,180 
Southeast 5,953 11,528 - 5,575 379 - 5 , 954 
Delta States 798 6,770 - 5,972 76 - 6,050 
Southern Plains 3,243 4,663 - 1,420 4,103 - 5,523 
Mountain 2,979 3,360 381 4,6 19 - 5,000 
PaCific 2,795 7,059 - 4 , 264 1,842 - 6,106 
U.S . 152,000 115,662 + 36,138 36,136 0 

C. His:h Feed Grain - Low Wheat 

Northeast 5,169 12,748 - 7,579 246 - 7,625 
Lake States 23,280 16,131 + 7,149 2,360 + 4,769 
Corn Belt 90,307 46,128 + 44 , 179 13,6 12 + 30,567 
Northern Plains 31,838 13,030 + 18,808 15,335 + 3,473 
Appalachian 10,633 12,665 - 2,032 389 - 2,421 
Southeast 6,557 13,326 - 6,769 441 - 7,210 
Delta States 958 7,741 - 6,783 91 - 6,674 
Southern Plains 8,442 5,387 + 3,055 6,665 - 3,610 
Mountain 4,708 3,921 767 5,786 4,999 
PacifiC 4,108 7,835 - 3,727 2,143 - 5,870 
U.S. 166 , 000 138,912 + 47,088 47,068 0 

D. High Feed Grain - High Wheat 

Northeast 5,668 12,748 - 7,080 246 - 7,326 
Lake States 25,636 16,131 + 9,505 3,471 + 6,034 
Corn Belt 99,562 46 , 128 + 53,434 20,458 + 32,976 
Northern Plains 23,194 13,030 + 10, 164 10,164 0 
Appalachian 11 ,658 12,665 - 1,007 389 - 1,396 
Southeas t 7,276 13,326 - 6,050 441 - 6 , 491 
Delta States 958 7,741 - 6,783 91 - 6,874 
Southern Plains 4,895 5,387 492 4,774 - 5,266 
Mountain 3,711 3,921 210 4,911 - 5,121 
Pacific 3,442 7,835 4,393 2,143 - 6,536 
U.S. 166,000 138,912 + 47 ,088 47,088 0 
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Project ions on feed grain consumption by livestock other than fed cattle 
(Table 14) were basically linear trends with occasional mod ifications . The inter
dependencies of the projections are apparent. For example, if too few hogs are 
projected in the Mountain area, then there will be less home grown feed gra ins 
available for cattle feeding. These estimates of feed gra in consumption by other 
livestock are a useful reminder to the cattle feeding enthusiast of the very 
substantial demands of other species for feed grains in every region . 

TABLE 14 - PllOJECTED RF:G10NAL FEED GIlA IN CONSUMPTION BY LIVESTOCK SPECIES, 1980 
(IN THOUSAND TONS) 

Other 
Beef Broi!-

Cattle Dairy Hogs ers Turkeys 

I. Low Level of Feed GraIn Utili,mUon by Llv{'.8tock: 

Northeast 
Lake States 
Corn Belt 
Northern Plains 
Appa lachian 
Southeast 
Delw. States 
Southern Plains 
Mountain 
Paclfic 
U. S . 

70 
416 
075 

1,367 
651 
609 
666 
409 
0 16 
2·1D 

5 , 865 

4,771 
6,469 
2,042 

647 
1,476 
1, 112 

303 
647 
667 

2,082 
20 , 216 

G45 
4,410 

28,641 
7,532 
4,201 
2,081 

496 
H42 
743 

49 , 551 

2,058 
10e 
~ 1 7 

o 
1,408 
3,726 
2,318 

650 
22 

325 
10,832 

II. High Level of Feed Grain UtilizuLlon by Livestock: 

Northeast 
Lake States 
Corn Belt 
Northern Plaine 
Appalachian 
Southeast 
Delta States 
Southern Plains 
Mountain 
Pacific 
U.S. 

99 5, 344 
543 7,245 
879 2, 2H7 

1,781 724 
84M 1, 653 
871 1, 245 
894 340 
611 724 
802 747 
313 2,332 

7,641 22,641 

710 
5, 74H 

:17 , 318 
9 , 814 
5,652 
2,712 

646 
1,098 

968 
o 

64,564 

2,30& 
121 
243 

o 
1,577 
4, 174 
2, &90 

728 
24 

364 
12,132 

50 
695 

1\ 093 
50 

695 
447 
547 
447 
248 
695 

4,967 

55 
779 

1,224 
55 

779 
501 
012 
501 
278 
779 

5,563 

Eggs 

2,204 
970 

2 , 587 
324 

1,293 
2,749 
1, 940 

970 
324 

2 , 749 
16,170 

2,535 
1,087 
2,897 

362 
1,449 
3,079 
2, 173 
1,087 

362 
3,079 

18 ,110 

Horses Other 
and Live-

Sheep Mules stock 

12 
48 
90 
51 

58 
239 
72 

570 

12 
48 
90 
51 

o 
58 

239 
72 

570 

53 
71 

183 
100 
247 
178 
231 
157 
227 

25 
1,472 

53 
71 

183 
100 
247 
178 
231 
157 
227 

25 
1 ,472 

1 ,635 
491 

1,007 
143 
560 
566 
249 
423 
274 
871 

0,219 

1,635 
491 

1,007 
143 
560 
568 
249 
423 
274 
871 

6,219 

Total 

11,464 
13,678 
36 , 535 
10,214 
10,591 
11,528 
6,770 
4,003 
3,300 
7,059 

11 5,862 

12, 748 
l O,1 31 
46 ,128 
13, 030 
12 ,665 
13, 326 
7,741 
5,387 
3,921 
7 ,835 

138,912 

Some changes are projected. Dairy cattle are projected to increase their 
concentration in the Northeast, Lake States, Southeast, and Pacific regions. Hogs 
are projected to increase their concentration in the Corn Belt. Poultry meats and 
eggs have increased shares in the southern regions (Southeast, Delta, and Southern 
Plains). Regional shares of other beef cattle, horses, mules, and sheep were 
relatively unchanged. 
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The procedures for projecting regional cattle feeding are described in the 
Appendix. The major assumption behind these procedures is future regional growth 
of cattle feeding is affected by feed availability. However, feed is not the only 
factor affecting feeding, so there is no simple tie between feed availability and 
number fed. The authors are convinced that there is much evidence for this 
assumption. However, the strength of the relationship as compared to other factors 
such as weather, entrepreneurship, lags in exploiting economies of scale, etc. is 
still debated among experienced observers. Thus, the reader who examines the 
assumptions in the Appendix may choose to alter them somewhat. The authors 
consider them reasonable, but many are arbitrary and it would be surprising if all 
will eventually be shown to have been accurate. 

Numbers of cattle fed per region vary among the four models (Table 15). They 
should be compared with the recent past (Table 11). This projected regional 
variation is prominent in the Corn Belt. It points to an important conclusion. The 
Corn Belt is first and foremost a corn producer, and next a producer of hogs and 
of large supplies of most other livestock (and poultry). Its comparative advantage 
in cattle feeding varies directly with the extent to which its principal competing 
regions (Mountain, Southern and Northern Plains) have a shortage of feed. If there 
are low wheat exports and low total feed grain use in 1980, the Corn Belt will feed 
as many cattle as the Northern Plains (mainly Kansas and Nebraska), or as many as 
the Mountain and Southern Plains combined (mainly Texas and Colorado). This 
projected situation would represent a 2 million head increase in 1968-80 in the 
Corn Belt compared with a similar increase in the shorter period of 1962-68. On 
the other hand, the growth in cattle feeding in the Corn Belt could be phenomenal 
under the favorable conditions, i.e., high feed production-utilization and high 
wheat exports. Under these conditions, Corn Belt cattle feeding is projected to 
increase 8.5 million head-more than 100 percent. 

TABLE 15 - PROJECTED NUMBERS AND PERCENTAGES OF CATTLE FEEDING TO 1980, 
BY REGIONS AND UNDER FOUR MODELS 

Model A Model B Model C Model D 
1,000 1,000 1,000 1 , 000 

Regions Head Percent Head Percent Head Percent Head Percent 

Northeast 190 0 . 6 190 0.6 190 0 . 5 190 0.5 
Lake States 1,644 5.1 2, 193 6 . 8 1,835 5.1 2,676 7.4 
Corn Belt 9,292 28.7 12,739 39.3 10,493 28 . 9 15 , 771 43 . 5 
Northern Plains 9,616 29.7 7,104 21. 9 11,822 32.6 7 ,835 21.6 
Appalachian 300 0.9 300 0.9 300 0 .8 300 0 . 8 
Southeast 340 1.0 340 1.0 340 0.9 340 0.9 
Delta States 70 0.2 70 0.2 70 0 . 2 70 0 . 2 
Southern Plains 4,587 14.1 3,6 80 11.4 5,138 14.2 3,680 10.2 
Mountain 4,720 14.6 4,143 12.8 4,460 12 . 3 3,786 10 . 4 
Pacific 1,652 5.1 1,652 5.1 1,652 4.5 1, 652 4 . 5 
U . S . 32,411 100.0 32,411 100.0 36,300 100.0 36,300 100.0 

Other projections are: cattle feeding in the Pacific (mainly California) is 
projected below 1968 numbers in all four models; continuing feed shortages and 
the pulling of more and more feed grains past the deficit SouJi)ern Plains and 
Mountain regions will be a disadvantage to Pacific cattle feeding ~; the Mountain 
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area will increase .5 to 1.5 million head over 1968, the Southern Plains will increase 
1.4 to 2.7 million head over 1968 and the Northern Plains 1.5 to 6.2 million head. 
The Northern Plains feed grain production is greatly affected by variation in wheat 
exports, which also explains variations in cattle feeding growth . 

Some observers may question the projected growth in the Southern Plains for 
being too low. Perhaps it is. However its feed grain production is probably over· 
estimated. Moreover, one of the factors easily overlooked is the large amount of 
feed grain which is shipped out of the Southern Plains and exported to the Pacific 
coast. Perhaps the demand of Southern Plains livestock and cattle feeders will be 
unaffected_oy the feed prices generated by a heavy shortage, but we anticipate 
otherwise ll. The recent stabilization of cattle feeding in the Pacific in its feed 
shortage position, even though it has a special market position for beef, is evidence 
to be considered. What is not at all clear is how soon a specific shortage begins to 
have an effect. Moreover, regional boundaries need to be considered. The cattle 
feeders in Southwest Kansas are located within 200 miles of the center of the 
heavy concentration of cattle feeding in western Oklahoma and northern Texas, 
so their feed situation is not as different as the two regional totals imply. 

The Lake States have expanded very slowly in cattle feeding. The ir heavy 
population concentrations and many off-farm job opportunities have not caused 
much expansion of hogs or cattle feeding. Consequently, in two of the models, 
their percentage share of fed cattle numbers declined. However, in the other two 
models, where feed shortages appear to tip the scale toward the Corn Belt, it was 
assumed that there will be some spill-over into the Lake States. The size of such a 
spill-over is debatable. 

TABLE 16 - u. S. FEED GRAIN CONSUMPTION BY LIVESTOCK SPECIES IN 1965-67 AND PROJECTED TO 1980. 

Livestock 
Species 

Cattle on Feed 
Other BeeC Cattle 
Dairy 
Hogs 
Broilers 
Turkeys 
Eggs 
Sheep 
Horses a.nd Mules 
Other LIvestock 

TOTAL 

UNDER TWO LEVELS OF DOMESTIC UTILIZATION 
(IN THOUSAND TONS AND PERCENTAGES) 

Actual 1965-67 I. Low Level 
Th. Tons Percent Th . Tons Percent 

23,861 18.3 36,138 23.8 
5,591 4.3 5,865 3.8 

21,717 16.6 20,216 13.3 
43,653 33.5 49,551 32.6 

7,773 6.0 10,832 7.1 
3,823 2 .9 4,967 3.3 

15,833 12.1 16,170 10. 6 
570 0.4 570 0.4 

1,472 1.1 1,472 1.0 
6,219 4.8 6,219 4.1 

130,512 100.0 152,000 100.0 
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II. HiSh Level 
Th . Tons Percent 

47,088 25.3 
7,641 4.1 

22,'641 12. 2 
64.,564 34.7 
12,132 6.5 
5,563 3.0 

18,110 9.7 
570 0.3 

1,472 0.8 
6,219 3.4 

186,000 100.0 



Summary 

This study presents recent trends in feed production and util ization and 
projects them in an interdependent context to 1980 by regions. It contains all the 
its of such projections and the reader's attention is directed to the methodology and 
the various projections. Considerable use is made of recent projections by others. 

Some highlights are: 
1. The Corn Belt will remain predominant in feed grain production, exports, 

food-seed and industrial utilization, livestock consumption, and as the 
feed grain surplus region in the United States. 

2. The Lake States will remain a surplus feed area. The Northern Plains, 
which is currently the other feed surplus region, w ill remain surplus but 
much larger livestock production will reduce the feed surplus. 

3. The other seven farm production regions (as defined by the USDA) will 
remain feed deficit-some of them with quite large shortages. 

4. The modern, commercialized, fast-growing cattle feeding in the Southern 
Plains and Mountains will grow larger but will encounter sufficiently large 
feed grain shortages to lim it its growth . The larger the exports of grain 
sorghums and wheat the sooner these limits will be reached. 

5. The Pacific's large feed grain shortage will grow larger and the necessity 
of pull ing mid-western feed grains past Southern and Mountain regions 
will reduce its cattle feeding below current levels. 

6. Regions of minor cattle feeding and major feed shortages i.e., the 
Northeast, Appalachian, Southeast, and Delta regions will remain minor 
cattle feeding areas. 

7. Sizeable growth in cattle feeding will occur in the Northern Plains and 
the Corn Belt with some overflow into the Lake States. If beef consump
tion and feed production reach the high levels projected by USDA along 
with high exports of wheat and grain sorghums, then the growth of cattle 
feeding in this midwest area could be very large. Levels of feed grain 
production and wheat exports a bit above those in Model A seem more 
probable at the present time. If so, the chief change in percentage shares 
of cattle fed will be growth of the Northern Plains at the expense of the 
Pacific . 

8. There is considerable range among alternate regional projections dependent 
upon the national level of feed production-utilization and national level 
of wheat exports. It is believed these alternate projections bracket the 
more probable outcomes. At this time, the high national levels appear less 
probable than the low ones. However, five years from now the situation 
could be reversed . Alternate levels provide room for the reader to adjust 
as times change . 
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Methodology and Intermediate Projections 
Appendix 

General Assumptions 

1. No world wars or international political economic crises will take place 
by 1980. 

2. Technological innovations and improvements will continue in the future 
at the same rate as in the past. 

3. No nationwide continuing damage will occur in feed grain production, 
because of the weather, diseases, etc. 

Special Assumptions 

1. While some farm price support programs will continue, the regional 
allocation of production of feed grains will be in a free (or almost free) 
market. 

2. All feed grain production is assumed to be utilized either domestically 
(for feed, food, seed, and industrial uses) or overseas (exports) so total 
utilization of feed grains will equal their total production in 1980. 

3. While some substitution of wheat for feed grains for feeding livestock may 
occur, this study doesn't attempt to estimate its magnitude. Whether 
grain sorghum or wheat is grown for feed is not particularly important 
in these projections. 

4. The location of beef cattle and hog feeding is more influenced by the 
location of available feed grains than is poultry and dairy. 

5. Per capita disposable income will increase in each region of the US., 
following the nation's economic growth and welfare. 

6. Several assumptions of recent USDA projections about population (235 
million), per capita meat consumption, feed grain exports, etc. are 
used .§f. 

7. Two alternative levels of national domestic utilization of feed grains were 
assumed for 1980: A low level of 171 million tons, and a high level of 205 
million tons. 

8. Two alternative levels of wheat exports were assumed for 1980: 39.1 
million tons (1,302 million bushels) as a higher estimate, and 16.8 million 
tons (560 million bushels) as a lower estimate. These correspond to those 
in Heady & Mayer's Model B (Free Markets with Cotton Quotas and Trend 
Level Exports in 1980) and Model C (Acreage Quotas and Low Estimate of 
Unsubsidized Exports in 1980), respectively~. 

The flow chart (Figure 3) indicates the sequence of the series of inter-related 
projections and calculations. Arrows indicate not only sequence but also direction 
of influence. Thus, F (regional patterns of feed grain production) was related direct
ly to assumptions made about D (national feed grain production-utilization) and 
E (wheat exports). 
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There were, of course, additional assumptions introduced in E concerning trends 
in yields and in acreage to project the regional patterns of production. The 
combination of 2 levels each in D and E leads to 4 levels of projections in F, H, and 
succeeding projections. 

Any study of this type must draw upon available projections of others or 
else involve great expenditures of time and money. Credit goes to those authors. 
But they have no responsibility for the use to which their work is put in th is study. 

National Feed Grain Exports 
The 35 million ton figure projected by Clough and others in a recent USDA 

study was taken. Feed grain exports ranged from 11 .6 to 27.1 million tons during 
the 1959-68 decade. 

National Food, Seed, And Industrial Use 

The Clough projection of 19 million tons was used. It is an increase of about 
14.5 percent more than the 16.6 million tons used in 1970. During the past 10 
years the increase was 19.4 percent. 

Feed Grain Consumed by Livestock by Species 
and Total Feed Grain Production 

The Clough projection of 205 million tons total domestic use appeared high 
in terms of trends and other projections of recent years. It was observed that the 
ratio of domestic use of feed grains per capita of human population has been fairly 
stable in the 1950's and 1960's and the Clough projections implied almost a 20 
percent increase in that ratio lQ/. This projection qualified for the high bracket 
estimate. 

Since another projection was not found which would serve as well for the low 
bracket estimate, one was developed. The average domestic use of feed grains per 
capita, 1959-68, of 1458 pounds was assumed for 1980. This figure times 235 
million people gave the low estimate of 171 million tons. Since ris ing per capita 
consumption of several livestock products is expected, and rising feeding rates are 
anticipated for some livestock species, it seemed rather unlikely that per capita use 
of feed grains would fall. However the Heady-Mayer projection of use and popu
lation implies a decrease to 1265 pounds per cap ita. 

These projected production levels represent increases of about 18 and 37.5 
percent above the 1969 feed grain production of 174.6 million tons. Feed grain 
production in the previous decade increased 16.8 percent, so the high level of 
production projects a much more rapid increase than experienced recently. 

The projection of national feed use by each livestock species was complicated 
and can not be very accurate. The national totals, after subtraction of exports and 
food, seed and industrial uses were 186 and 152 million tons at the high and low 
levels. These levels represent an increase of 35 to 11 per cent over the 137.5 
million tons consumed by livestock in 1970. Such increases in the next 10 years 
bracket the 15 per cent increase 1960 to 1970. The actual use will vary depending 
upon population growth, changes in per capita demand for various species, and 
rates of feeding. Culver and Chai in connection with the Clough study had pro
jected livestock production for 1980 by most species but not feed grain use by 
species. 
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1. High level of feed grain consumption by livestock species in 1980 
Livestock species were divided into two main groups. 

For each of these groups a common procedure was used: 

(a) The total amount of feed grain consumption by the first group 
consisting of "other livestock," horses and mules, and sheep 
was projected to be the same in 1980 as in 1965-67. 

(b) To project the amount of feed grain consumption to 1980 for 
each of the other livestock species, the following procedure 
was used: 

First, the average production of each of these livestock species was estimated 
for the period 1965-67. Since the yearly beginning of livestock production was 
January 1, wh ile feed grain production-consumption was October 1, in those 
sources, the sum of one-third of 1965, all of 1966, all of 1967, and two-thirds of 
1968 livestock production were taken to represent the three-year period of live
stock production in order to match the corresponding period of feed grain con· 
sumption. 

Second, the projected 1980 livestock production by Culver and Chai 11/ 
was divided by the estimated 1965-1967 livestock production. Thus, the percentage 
increase of livestock production from the average 1965-67 to 1980 was ob
tained. 

Third, the average feed grain consumption by each livestock species was esti
mated for the corresponding period of 1965-1967. 

Fourth, the three-year (1965-67) averaged feed grain consumption by each 
livestock species was multiplied by the percentage increase of livestock production 
for the corresponding livestock species and this was added to 1965-67 average feed 
grain consumption. Thus, the feed grain consumption by each livestock species was 
initially projected to 1980 at the national level. 

Since the total amount of feed grain consumption by each and every livestock 
species projected to 1980 did not reach the national level projected by Clough, the 
residual of 19.934 million tons was allocated among hogs, dairy, other beef 
cattle, and fed cattle in proportion to their feed grain consumption. 

The Clough projection assumed higher rates of feeding per animal production 
unit J1j. Culver and Chai projected higher feeding rates for beef and milk pro
duction on the basis of a substitution of feed grains for forage 13/. Mayer and 
Heady projected higher feeding rates for pork, lamb, and especially beef 14/. 
Thus, the projection here is a compromise of these earlier projections. 

2. Low level of feed grain consumption by livestock in 1980 
It was necessary to reduce feed allocations 34 million tons. First, the 

extra residual additions allocated to hogs, fed cattle, and other beef cattle (but 
not dairy) - a total of 16.754 million tons - was subtracted. Second, the re
maining 17.246 million tons was subtracted proportionately from all poultry, hogs, 
dairy cattle, fed cattle, and other beef cattle. 

The reader will want to appriase the projected feed consumption by species in 
terms of recent usage (table 16). Projected use in absolute amounts is much higher 
for fed cattle for both models in 1980 compared to 1965-67; somewhat higher for 
other beef cattle; higher for dairy only in the high level model; much higher for 
hogs, broilers and turkeys; a little higher for eggs; and assumed the same for sheep, 
horses, mules, and other livestock. On a relative percentage basis, cattle on feed 
are the big gainer in share of feed consumed by 1980 while laying hens and dairy 
cattle are the principal losers. 
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National Wheat Exports 

The two levels of wheat exports of 560 and 1302 million bushels were taken 
from the Heady-Mayer projections, as already noted, as being reasonable brackets. 
Wheat exports have ranged from 510 to 867 million bushels in the 1960's. 

Regional Patterns of Feed Grain Production 

The procedure employed in projecting regional feed grain production, for 
Models A and C, was as follows: 

First, the national feed grain production (low level for Model A, high level 
for Model C) was divided by the national yields of feed grains projected to 1980 by 
Heady and Mayer 15/ (Model A), and Clough 16/ (Model C). Thus, the number of 
acres required to produce these two levels of feed grains was estimated for the 
entire nation. 

Second, the share of each region in the nation's total feed grain acreage was 
projected to 1980. The mean of the 1964-1968 actual regional feed grain acreage 
share and the projected regional acreage share in Heady's and Mayer's 17/ Model A 
was calculated for each region. They assumed in Model A the removal of all 
acreage restrictions except cotton quotas. Their production was distributed by a 
linear programming model so as to minimize cost in meeting domestic and export 
demands. Thus, the shares projected in this study are a compromise between the 
recent past and projections of a nearly free market. 

Third, the projected regional feed grain acreage shares were multiplied by the 
projected national feed grain acreages to determine the feed grain acres in each 
region. 

Fourth, the regional acreages were multiplied by the regional yields of feed 
grains projected to 1980 by Heady and Mayer (used for Model A) and by Heady 
& Mayer adjusted to the Clough national yield (used for Model C). Thus, the re
gional production of feed grains was projected to 1980 (Table 17). Heady's and 
Mayer's regional yields of feed grains were estimated from their yield projections 
for each feed grain crop (corn, oats, barley, and grain sorghums) in each state. 

The Heady-Mayer-Clough adjusted regional feed grain yields were estimated 
as follows: Clough's national feed grain yield projection to 1980 of 2.42 tons per 
acre was divided by Heady's and Mayer's national feed grain yield projection to 
1980 of 2.01 ton per acre. Then the quotient, 1.203, was multiplied by Heady's 
and Mayer's regional feed grain yields (Table 17). 

For Models Band D the following procedure was utilized: 
First, the substitution rate of wheat for feed grains was estimated, since in 

these models a high level of wheat exports was assumed. The impact of high wheat 
exports upon feed grain production was estimated in the wheat sensitive areas on 
the basis of Helmers' and Lagrone's study 18/. In that study, it was estimated 
that 25 cent higher domestic wheat prices (which we assumed would correspond to 
the difference in low and higher wheat exports) would reduce feed grain production 
by 501 million bushels (15,045 thousand tons) in the study area. This estimate 
pertained to a shift from $1.25 to $1.50 a bushel wheat with medium feed grain 
prices. Their study was also followed in distributing the production shift among 
regions. 
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Second, the total amount of feed grains replaced by wheat in these regions 
was added to all regions, except the Delta, in proportion to their feed grain pro· 
duction shares in Models A and C. Thus, the regional feed grain production pro· 
jected under Models Band D was obtained on the basis of Models A and B reo 
spectively. 

For all four models, the projected feed grain production for the Southern 
Plains appeared low in comparison with trends in recent production while the 
projections for some other areas appeared a little high. A judgment was made to 
reduce the projections of the Appalachian area by one million tons and of the 
Southeast by two million tons, and to add those three million tons to the projected 
production of the Southern Plains. Such a judgmental modification is certainly 
open to criticism. The next paragraph indicates one of several reasons why it may 
have been a poor judgment. However it is difficult to ignore the recent trends 
in production. Moreover, the authors have tried not to belittle the expansionary 
prospects of the Southern Plains in feed and cattle feeding. Currently there is 
much optimistic literature concerning those prospects. 

These projections for the Southern Plains may well be too high in view of 
declining ground water levels. A Texas study projects a 3 million ton decline, 
1966·1980, in grain sorghum production in the principal irrigation area of the 
Texas High Plains because of ground water depletion 19/. Some other reports ex· 
pect the water shortage to be felt after 1980. 

TABLE 17 - REGIONAL AND NATIONAL YIELDS OF FEED GRAINS 
PROJECTED TO 1980 IN TONS PER ACRE 

Regions A 

Northeast 1.71 
Lake States 1. 79 
Corn Belt 2.81 
Northern Plains 1.53 
Appalachian 2.12 
Southeast 1. 76 
Delta 1. 38 
Southern Plains 1.41 
Mountain 1.25 
Pacific 1.69 
U.S. 2.01 

B 

2.06 
2.15 
3.38 
1.84 
2.55 
2.12 
1. 66 
1. 70 
1 . 50 
2.03 
2.42 

Sources: (A) E. O. Heady and L. V. Mayer, "Food Needs and U.S . Agri
culture in 1980, " National Advisory Commission on Food and Fiber, Technical 
Papers, Vol. I, p. 28 (constructed from Table 2). 

(B) Malcolm Clough, "Feed Grains in the Seventies," Feed 
Situation, ERS, U. S. Department of Agriculture, FDS-235, p. 26 (Regional yields 
constructed by adjusting the Heady-Mayer figures). 

Regional Origin of Feed Grain Exports 
There is ample data concerning the seaports which load out feed grain ex· 

ports. The puzzle lies in the regional origin of the grains flowing through those sea· 
ports. There is various fragmentary information on this subject. The Army Corps 
of Engineers publishes annual yearbooks on Waterborne Commerce of the United 
States which indicates much about the barge traffic in feed grains. It is possible to 
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document a very large flow of feed grains from the Illinois River toward New 
Orleans, for example. Because much of the exports leave Gulf Ports and because 
of the pattern of river traffic, it is possible to conclude that the Corn Belt is a heavy 
suppl ier of feed grain for export. I n short, esti mates were constructed for 1959-68 
of the regional origin of feed grain exports (Table 7) 20/. These percentage shares 
for the recent period 1965-68 were used to allocate the 1980 regional export 
total among regions with one exception - a maximum export limit of 5 million 
tons was assumed for the Southern Plains in recognition of the increasing competi
tion of cattle feeding for grain sorghum (Table 18). One just ification for such an 
export constraint was the maximum movement through Texas ports in any year in 
the 1960's was 6 million tons. The difference of 2.57 million tons between the 
regional allocation and the Southern Plains' limit of 5 million tons was allocated to 
the Northern Plains, Corn Belt and Lake States in proportion to their projected 
exports. These estimates are crude, although they represent much analysis. No 
allowance was made for the impacts of new transport technology or new waterways 
such as the Arkansas river system now opening up new possibilities of export from 
the Southern Plains. 

Regional Food, Seed, and Industrial Use 
For lack of an alternative approach, regional use was assumed to be pro

portionate to feed grain production. Thus regional use varies among the 4 models 
to the extent that regional shares of production vary (Table 18). 

Regional Feed Grain Supplies Available for Livestock 
This estimate is a residual, obtained by subtracting regional F.S.I. use and ex

ports from regional production (Table 18). 

Regional Feed Grain Use by All Livestock Species 
Except Fed Cattle 

The projections of regional shares of livestock species were based on linear 
trends with modifications. Specifically, annual data for 1959-68 of regional per
centage shares of grain-consuming animal units by species were extrapolated to 
1980 by linear regression (Table 19). On the advice of Professor Stephen Whitted, 
dairy marketing specialist, 1 percentage point was added to the projected shares 
for dairy for each of the Southern Plains, Southeast, and Pacific regions while 
deductions were made of 1 point from Northeast, 1.5 Corn Belt and .5 Northern 
Plains. On the advice of Professor Leonard Voss, poultry marketing specialist, 
several changes were made in eggs, broilers, and turkeys since the percentage trends 
deviated sharply from recent averages and from current opinion. I n general, these 
deviations were dampened, with the largest modification about 6 percentage 
points and the typical modification about 2 points. Professor Rhodes adjusted the 
percentage shares for hogs by reducing the Northern Plains 1.5 percentage points 
and adding 1 point to the Corn Belt and .5 point to the Lake States, because the 
projected competition for feed grains in the Northern Plains appeared too intense 
to support the large growth projected. Regional data were not available for the 
special category of "other livestock." They were allocated in proportion to human 
population projections for 1980. Two regional levels of feed grain comsumption 
by each species were then projected by applying these projected percentage shares 
to the two national levels of feed grain use (Table 14)_ 
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TABLE 18 - FEED GRAINS PROJECTED TO BE AVAILABLE FOR LIVESTOCK 
FEEDING IN 1980, BY REGIONS (IN THOUSAND TONS) 

Food-Seed Available 
Industrial for 

Region Production Exports Utilization Livestock 

A. Low Feed Grain - Low Wheat 

Northeast 5,598 847 517 4,234 
Lake States 26,460 5,068 2,440 18,952 
Corn Belt 103,423 20,656 9,539 73,228 
Northern Plains 31,420 1,865 2,898 26,657 
Appalachian 10,567 857 974 8,736 
Southeast 6,031 231 556 5,244 
Delta States 957 70 89 798 
Southern Plains 12,932 5,000 1,192 6,740 
Mountain 4,588 203 424 3,961 
Pacific 4,024 203 371 3,450 
U.S. 206,000 35,000 19,000 152,000 

B. Low Feed Grain - High Wheat 

Northeast 6,140 847 566 4,727 
Lake States 29,018 5,068 2,677 21,273 
Corn Belt 113,473 20,656 10,466 82,351 
Northern Plains 22,032 1,865 2,032 18,135 
Appalachian 11,680 857 1,077 9,746 
Southeast 6,813 231 629 5,953 
Delta States 957 70 89 798 
Southern Plains 9 , 080 5,000 837 3,243 
Mountain 3,505 203 323 2,979 
Pacific 3,302 203 304 2,795 
U.S. 206,000 35,000 19,000 152,000 

C. High Feed Grain - Low Wheat 

Northeast 6,533 847 517 5,169 
Lake States 30,785 5,068 2,437 23,280 
Corn Belt 120,503 20,656 9,540 90,307 
Northern Plains 36,601 1,865 2,898 31,838 
Appalachian 12,478 857 988 10,633 
Southeast 7,371 231 583 6,557 
Delta States 1,116 70 88 958 
Southern Plains 14,598 5,000 1,156 8,442 
Mountain 5,334 203 423 4 , 708 
Pacific 4,681 203 370 4,108 
U.S. 240,000 35,000 19,000 186,000 
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TABLE 18 (Continued) 

Food-Seed Available 
Industrial for 

Region Production E xports Utilization Live stock 

D. High Feed Grain - High Wheat 

Northeast 7,075 847 560 5,668 
Lake States 33,343 5,068 2,639 25,636 
Corn Belt 130,553 20,656 10,335 99 ,562 
Northern Plains 27,213 1 ,865 2,154 23,194 
Appalachian 13,591 857 1,076 11,658 
Southeast 8,153 231 646 7,276 
Delta States 1,116 70 88 958 
Southern Plains 10 , 746 5,000 851 4,895 
Mountain 4,251 203 337 3, 711 
Pacific 3,959 203 314 3,442 
U.S . 240,000 35,000 19,000 186 ,000 

TABLE 19 - PROJECTED PERCENTAGE SHARE OF GRAIN CONSUMING ANIMAL UNITS 
BY LIVESTOCK SPECIES AND REGIONS TO 1980 

Other Horses Other 
Beef Dai r y Broil- .nd Live-

Regions Cattle Cattle Hogs cra Turkeys Eggs Sheep Mules Btock 

Northeast 1. 3 23 . • 1.1 19. 0 1.0 14 . 0 2.2 :1.6 26.3 
Lake States 7. 1 32.0 8. 9 1.0 14 . 0 6 . 0 8 . 5 4 . 8 7.9 
Corn Belt 11.5 10.1 57.8 2.0 22.0 16.0 15. 6 12. 4 16.2 
Northern Plains 23.3 3.2 15.2 0.0 1.0 2.0 9 . 0 6.8 2.3 
Appalachian 11.1 7.3 8.0 13 . 0 14.0 8.0 0.0 16.8 9 . 0 
Southeast 11.4 5.5 4.2 34.4 9.0 17.0 0.0 12.1 9.1 
DeltD. States 11.7 1.5 1.0 21. 4 1l.0 12 . 0 0.0 15.7 4.0 
Southern Plains 8.0 3.2 1.7 6.0 9.0 6 . 0 10.2 10.7 6.8 
Mountain 10.5 3 . 3 1. 5 0.2 5.0 2.0 41. 9 15.4 4 . 4 
Pacific 4 .1 10.3 0.0 3.0 14.0 17 . 0 12 .6 1.7 14.0 
U.S. 100 .0 100 . 0 100.0 100 . 0 100.0 100.0 100.0 100 . 0 100.0 

Regional Feed Grain Available for Cattle Feeding 

The regional sums of feed fed to each of the other livestock species was 
subtracted from the regional supplies available for feeding livestock to indicate the 
supplies available for cattle feeding (Table 13). In most regions this rema inder 
was a shortage so any cattle feeding meant larger shortages and larger in-shipments 
of feed grains. 

Regional Feed Grain Fed to Cattle and Numbers Fed 

The projected national increases in number of cattle fed are fairly sizeable in 
absolute terms but reflect a much smaller percentage growth than experienced 
recently. Fed cattle marketings experienced a fantastic increase of 91 .2 per 
cent from 1960 to 1970. Clough's group projected 1980 fed cattle marketings 
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about 50 per cent higher in 1980 than 1967-69. The marketings for the crop 
years of 1967-69 averaged 24.2 million head. Our high level estimate is 50 per cent 
higher or 36.3 million head. Since projected feed was 47.088 million tons, the 
implied feeding rate was 1.297 tons per head - a higher rate than at present. Our 
low level estimate was 32.4 million head. It was based on the projected lower level 
feeding of 36.138 million tons to be fed cattle in 1980 and the average feeding rate 
experienced in the crop years 1965-67 of 1.115 tons per head. 

The quantities of feed grain consumption in each region by fed cattle under 
the four alternative models were projected by multiplying the projected fed cattle 
numbers in each region by the projected two alternative (low and high) levels of 
feed grain consumption per capita of fed cattle. 

Projecting the Regional Fed Cattle Numbers in 1980 

Fed cattle numbers were projected by regions based upon the size of the 
region's feed surplus or deficit (Table 13), and recent trends in cattle feeding in 
the region: 

(1) For the minor cattle feeding areas (Northeast Appalachian, South
east, Delta States), which have substantial feed shortages, the fed 
cattle numbers were projected to remain at the 1970 level for each 
model (Table 15). Note cattle feeding had little or no growth in these 
regions, 1962-70 (Table 11). 

(2) For the Pacific region which has heavy feed grain shortages, even 
at low cattle projections, the fed cattle numbers were projected for all 
four models to 1980 at two-thirds of 1970 level. 

(3) In projecting fed cattle numbers to 1980, for the Mountain and 
Southern Plains regions, it was assumed that these regions will 
grow in cattle feeding at the national percentage rate, as long as they 
do not encounter a shortage in excess of five million tons feed grain 
consumption. By national rate of growth in cattle feeding is meant 
the ratio of the 1980 projected fed cattle numbers over the 1970 
actually fed cattle. If these projections encountered a shortage more 
than five million tons, then the projected growth of fed cattle 
numbers stopped at that point, giving a shortage of five million tons 
feed grains. If, however, any growth of fed cattle above 1970 levels 
would exceed the five million ton shortage, then those 1970 fed 
cattle numbers were considered as 1980 projections, even though the 
feed grain shortage exceeded five million tons. 

(4) I n projecting the fed cattle numbers to 1980 for the Lake States, 
the Corn Belt, and the Northern Plains regions, the following pro
cedure was utilized: 

First, the total number of fed cattle projected to 1980 for all but the Lake 
States, Corn Belt, and Northern Plains regions was calculated in each and every 
model. 

Second, these totals were subtracted from the nationally projected fed cattle 
numbers corresponding to each of the four models. 

Third, the 1970 actually fed cattle numbers in these three regions were sub
tracted from the above differences respectively. 

Fourth, the residuals were allocated among these three regions in proportion 
to their relative growth in cattle feeding 1962-70. In one or two models, this 
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procedure would have produced feed grain shortages for the Northern Plains, while 
still leaving large feed grain surpluses in the other two regions. A zero shortage was 
adopted as a constraint on the Northern Plains. 

Fifth, these numbers were added to the 1970 fed cattle numbers to give the 
1980 fed cattle numbers for the Lake States, Corn belt, and Northern Plains under 
the four alternative models. 

Regional Feed Grain Surpluses or Shortages 

The arithmetic of deriving these residuals is obvious (Table 13). Note, however, 
the sizes of these shortages were sometimes fixed as constraints rather than 
derived as pure remainders. 

Issued in furtherance of cooperative extension work, acts of May 8 
and June 30, 1914, in cooperation with the United States 
Department of Agriculture. Carl N. Scheneman, Vice-President for 
Extension, Cooperative Extension Service, University of Missouri, 
Columbia, Mo. 65201 
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Footnotes 

..l/See V. James Rhodes, "Structure of Cattle Feeding and the Role of Custom 
Lots," University of Mo. Ag. Econ. Paper, 1971-12, Feb. 1971 . The dividing line 
between farmer-feeders and commercial lots is marketings of 1000 head. 

l/See for example Larry N. Langemieir and Robert M. Finley, "Effects of 
Split-Demand and Slaughter-Capacity Assumptions on Optimal Locations of Cattle 
Feeding," Am. J. of Ag. Econ. May 1971, and the 6 other studies cited there. 

See also Paul R. Hasbargen & Leonard R. Kyle, Competitive Position of Cattle 
Feeding in the Northern Corn Belt, Michigan Ag. Exp. Sta. Research Report 77, 
Sept. 1968. 

~/ Rhodes, Gp Cit. 
4/An otherwise very f ine study states that the S. Plains Area currently has 

a substantial feed surplus. This study uses the published USDA feed surplus-deficits 
by states which omit grain moving to export, or utilized for food, seed and 
industrial uses. See Cattle Feeding in the United States, USDA Ag. Econ. Report 
No. 186, Oct. 1970, p20. 

5/ U.S. population increased 18.7% in the 1950's, 13.7% in the 1960's and 
cou Id fall below 11 % in the 1970's. See Lawrence E. Mayer, "New Questions about 
the U.S. Population," Fortune Magazine, Feb. 1971 . 

.§/ For a more optimistic view of California prospects for cattle feed ing see 
Gerald Dean and Gordon King, Projection of California Agriculture to 1980 and 
2000: Potential Impact of San Joaquin Valley West Side Development, Univ. of 
Calif. Giannini Research Report 312, Sept. 1970. The authors characterize those 
prospects as "extremely uncertain," however. 

liSee, for example, the 36 cent a bushel price difference of the Corn Belt 
and S. Plains projected for a free market and a feed deficit S. Plains, Heady and 
Mayer, Gp. Cit. pp 44 and 63-65. 

~/See Malcolm Clough, " Feed Grains in the Seventies" USDA Feed Situation, 
August 1970; Donald Seaburg, "Beef Cattle: The Next 10 Years" USDA Livestock 
and Meat Situation, May 1970; David Culver and J. C. Chai, "A View of Food and 
Agriculture in 1980" Ag. Econ. Research, July 1970 and an unpublished Statistical 
Appendix . 

WEarl O. Heady and Leo V. Mayer, "Food Needs and the U.S. Agriculture in 
1980, "National Advisory Commission on Food and Fiber, Technical Papers" 
Volume I, Washington , D.O., Aug. 1967. 

10/Per capita usage of feed concentrates over time was brought to our at
tention by James B. Hassler, The U.S. Feed Concentrate - Livestock Economy's 
Demand Structure 1949 - 1959 (With Projections for 1960-70) Nebraska Res. Bul. 
203, Oct. 1962. 

U/D. W. Culver and J. C. Chai, Gp. Cit. 
U/M. Clough, Ibid. 
13/0. W. Culver and J. C. Chai, Gp. Cit. 
14/E. O. Heady and L. V . Mayer, Gp. Cit. 
15/E. O. Heady and L. V. Mayer, Op. Cit. , p 28. 
161M. Clough, Op. Cit., p26. 
TIl E. O. Heady and L. V . Mayer, Gp. Cit. , p 42. 
18/G.A. Helmers and W. F. Lagrone, " Wheat and Feed Grains on the Great 

Plains and Northwest: Supply Response and Resource Use," University of Nebraska 
Agricultural Experiment Stations Res. Bul. No. 236, April 1970. 

19/William F. Hughes and Wyatte L. Harman, Projected Economic Life of 
Water Resources Subdivision No. 1 High Plains Underground Water Reservoir, 
Texas Ag. Exp. Sta. Tech. Monograph 6, Dec. 1969. 

20/See the M. S. thesis by Kamenidis for details. 
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