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PROGRESS AND CHANGE IN THE AGRICULTURAL INDUSTRY 

INTRODUCTION 

Progress and change are characteristics of the agricultural in-

dustry. From the primitive wooden plow we have moved to gigan-

tic tractors and power equipment; from wild animals to highly-bred 

domesticated livestock; from native rice to hybrid sorghum; from 

small diversified farm unite to big business operations - - from the 

"divining rod to the computer." 

In this process of change many of the traditional farm function• 

are being transferred to towns and cities as we drift toward special-

iaation and become m.ore and more willing to pay for services rather . 
than to perform them ourselves. In 1966, only about 8 percent of 

the United States working population was employed on farms and ranches, 

compared with 34 percent in 1940. 

With the trend toward reduction in "on-farm" population, some 

people feel that agriculture is becoming less important in the world 

economy. Actually, the reverse is true. Although fewer and fewer 

people are engaged in the production aspects of agriculture, the total 

industry is increasing in importance as the world-wide population ex-

ploaion places greater and greater demands on agriculture for good 

food and fiber. 
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A much broader and more meaningful concept of the dynamic 

agricultural industry is now proposed. This "agribusiness" concept 

includes three main segments: 

( 1) Suppliers of machine~y, .fertilize:rs, ·seed and other produc-

tion resources; 

(Z) Producers on farms and ra~ches; 

(3) Processors and distributors of farm and ranch products •. 

Workers in these three segments of the agricultural industry con-

stitute over 33 percent of our population. Agriculture is s till Amer-

~ number~ industry gen~rating o~ ~percent of ~gross 

national product. But this industry cannot stand alone. There is an 

increasing interdependence among agriculture, petroleum, transpor-

tation, and many other busines~ enterprise~. 
. . 

While rapid change is char.acteristic of the United States agri-

cultural industry, the trends world-wide are slower and not so pro-. . . . . 

nounced. Many countries ai:-e. stil.l oper~ting under rather primitive 
. . · ·· ! ·,. . 

conditions - - requiri.~g over 60 percent of the~r labor force just to · 

produce food and fiber as a. raw product. And much <?f this raw pro-

duce never . reaches the cons~mer due. to waste, spoilage and ineffi-

cient transportation · systems . . 

At the present time over half of the p_eople of .the world are suf-

fering from hunger and malnutrition. This problem will increase if, 

as predicted, the world's population doubles by the turn :9f. the cen-

tury. 
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During the past few years the agricultural surpluses of the wealthy 

countries have dwindled an:d vanished. The prospects of unprece

dented famines in parts of Asia, Africa and Latin America seem in

evitable. With 65-70 million additional people each year, there is 

an increasing need for new scientific, social, and technological develop

ments irt international agriculture. 

Under this pressure from population growth it is imperative that 

all countries re-examine their agricultural resource base. Water 

is now our ·most important resource, and will likely be the first limit

ing factor in food production for much of the wodd. Our livelihood 

is also tied to good productive land as we continue to tely on conven

tional agriculture for 98 ·percent of our food ne.eds. 

America has established a uniquely suc.cessful pattern for agri

cultural progress. We have produced food and fiber in abundance -

not by accident -- but through a special combination of factors which 

include: 

( 1) A good system of education and research 

(Z) Development of quality plants and animals through genetics 

(3) The use of agricultural chemicals . 

(4) Mechanization and improved technology 

(5) Modification of, and adaptation to, environment 

(6) Adequate storage, efficient processing, and rapid distribu

.... : ' tfon of ag·dct.iltura:l products 

(7) Capital and credit avai lability 
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(8) Individual initiative and the free-enterprise system 

(9) Responsible government programs and policies 

These keys to efficient food production should serve as a guide 

to developing countries throughout the world. Adaptations of these 

principles can be made to meet the unique physical and cultural con

ditions of other nations. 

Change in the agricultural industry can be identified as real pro

gress only when significant benefits ~passed ~ ~ the consumer. 

Here, again, the American agricultural industry has a fantastic story 

to tell. Americans spend less than 19 percent of their income after 

taxes for food compared with 31 percent for France and over 50 per

cent for most of the people of the world. Consumer expenditures for 

food in the United States have dropped from Z6 percent of our dis ·

posable income in 1947 to the July, 1966, level of 18. Z percent. Our 

housewives now have a choice of over 8, 000 items on the shelves of 

our supermarkets - - all packaged as quality products unheard of only 

a few decades ago. 

The agdcultural industry is, indeed, characterised by progress 

as well as change. This industry is destined to play an increasingly 

important role in international affairs as we come more ful}y to re

alize the significance of the population-food crisis. And this dynamic 

industry will continue to provide challenging employment opportuni

ties for scientists, technicians, farmers, ranchers, and specialists 

with a wide variety of backgrounds and talent. 



CHAPTER I 

CHARACTERISTICS OF THE MODERN AGRICULTURAL INDUSTRY 

A. Broad concept of the agricultural industry. 

Today's agriculture is vastly different from our historical con

cepts. Many of the traditional farm functions have been trans

ferred to towµs and cities as farmers become more specialized 

and more willing to pay for off-farm services. We are now ac

cepting a much broader definition of the agricultural industry. 

This concept includes three main segments: 

( 1) Suppliers of machinery, feed, seed, fertilizers and 

other production resources. This also includes a mul

tiplicity o~ services by technical personnel. Farmers 

spend nearly $30 billion per year on the goods and ser -

·vices related to production ( 1). 

(2) Producers of farm, ranch and forest products. In 1964 

agricultural products were v:ilued at $41. 4 billion at 

the farm gate. 

(3) Processors. and distributors of farm and ranch products. 

As each raw material (including forest products) moves 

from the producer to the consumer it involves storage, 

marketing, packaging, processing, transporting and 

' > ' 1; r : ' inspection s.ervices amounting to over $100 billion. 

The term "agribusine·ss" has become widely used to help define 

5 
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this modern agricultural industry and to help emphasize the size, 

scope, and interrelationships involved (2). 

· In 1964 the total agricultural and timber complex accounte.d 

for about .. $159 billion -- more than.25 percent of the $269 bil-

lion Gross Na.tional Product. Agriculture is still America's 

largest indu~try . . 

The value of farm and forest assets in 1964 was $267 bil-

lion. This is equal to 60 percent of the market value of all cor -

The agricultural Industry is not·confinecl to the form 
or ranch but also Includes supplier$ of machinery, · feed, 

fertilizer, and other production resources, as well as process· 
ors and distributors of farm and ranch products. · 



poration stocks listed on the New York stock exchange. 

B. Relation to other industries - interdependence. 

With the increased specialization and the transfer of many 

farm functions to the city agricultur e is becoming more closely 

tied to the other important industries of our nation. · For ex-

ample, in the United States, agri-

culture is the la rgest single user of 

petroleum products. Neither the ag-

ricultural .industry nor the petroleum 

industry could be healthy without the 

support of the other. Likewise, the 

city people cannot survive without 

the aid of the farmer. 

In America , farmers spend 

n early $30 billion a year on the 

goods and services r e lated to ag-

ricultural production. They use 

In Texas, agriculture 
is the largest user of petroleum 
produds. Each year the agri
cultural industry becomes more 
closely tied to the other Import· 
ant industries of our nation. 

a third as much stee l as the automotive industry and they con-

sume about 4 percent of the na tion's electric power. 

An increasing number of farm people have found part-time . 

employment in industries in near-by metropolitan areas. Also, 

many townspeople are land owners. This tends to increase the 

interdependence among industries and to strengthen rural-urban 

relationships. 

7 
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Still more significant is the fact that this interdependence 

carries into the international realm. Events on the other side 

of the earth profoundly affect farmers in the United States (3). 

The pressure from hungry people, the development of new mar-

kets, the stability of new economies - - all have a bearing on the 

agricultural industry. 

C. Manpower needs for the nation's number one industry. 

The combined manpower requirements for employment in 

all aspects of farm and forest industries is 25 million people - -

one-third of the nation's work force. Farming alone employs 

6 million workers on 3 . 2 million farm units (4). This is more 

than the combined employment in transportation, public utilities, 

the steel industry and the automobile industry. Approximately 

6 million more workers provide the supplies that farmers use 

for production and family living. 8-10 million people are en-

gaged in the marketing and distribution of agricultural products 

and another 3 million are involved with activities related to 

forestry. 

D. Multiplier factors associated with agricultural products. 

For each farm and ranch product there is an associated 

"multiplier factor. " This is the value added to the basic pro-

duct as it moves through storage, processing and distribution 

channels to reach the. consu~er. For example .. 
1 

,cott??'1 -~as .3; 
. . . . .. ) . . ' . ,. 

multiplier factor of approximately $6. 70 (5). This me.ans that, 
•' I• I l , ! • ' ' '! 



for every dollar of produce at the farm level, $6. 70 is generated 

off the farm. Cottonseed, separated from the lint, also has a 

value-added multiplier -- $3. 80. 

Multiplier factors for certain crops and livestock are shown 

in the table below. Unfortunately, reliable statistics on many 

products are difficult to obtain -- partly because of the many 

different routes that these base products take to the final con

sumer and partly because national statistics are incomplete. 

Product 

Cotton 

Cottonseed 

Wheat 

Grain Sorghum 

Irish Potatoes 

Soybeans 

Sugar Beets 

Vegetables 

Beef Cattle 

Castor Beans 

Multiplier Fa.ctor 

References 

$6.70 

3. 80 

8.30 

6. 00 (Estimated) 

3. 70 

3.80 

2.90 

2.90 

1. 60 

5.90 

( 1) Association of State Universities and Land-Grant Colleges and 

the Uriited States Department .of Agriculture. "A National Pro

gram 'of' Research for Agriculture, 11 October, 1966. 

9 



10 

(2) Donald S. Moore. "What Agribusiness Means to Dallas, 11 Texas 

Agr. Expt. Sta. Misc. Publ. 355, May, 1959. 

(3) Gove Hambige. "Farmers in a Changing World -- A Summary, 11 

USDA Yearbook of Agriculture, 1940. 

(4) United States Department of Agriculture. "Handbook of Agricul

tural Charts, " Agricultural Handbook No 300, 1965. 

(5) Gerald W. Thomas and Herbert W. Grubb. "The Multiplier 

Factor: An Opportunity for Economic Development," West 

Texas Chamber of Commerce, April, 1967. 



CHAPTER II 

PROGRESS IN THE PRODUCTION OF FARM AND RANCH PRODUCTS 

A. Increased Efficiency. 

One of the most signtficant tr .ends in America's gigantic 

agricultural industry has been the phenomenal increase in effi-

ciency at the farm lev el. This is true regardless of the uni t 

of measurement -- whether it be output per person, output per 

acre, output per unit of investment or output per breeding unit. 

Rising productivity at the farm level has made American 

agriculture one of the miracles of the century. It has been re-

sponsible for much ·of the economic growth in the non-agricul-

tural sectors by supplying increasing amounts of food and oth-

er farm products a t relati vely low costs. It has freed workers 

FARM INPUTS AND OUTPUT 
PER UNIT OF INPUT 

30F195o~---~------~-----~~~,._,.... 
220 ~------+--Output per_-1------.~ 

man-hour ;'-
_,..,,--· 

. ,~---------! 
._,.- · Output per 

./ unit of input 
uo ...---------T-,-,fl.!!.. I \-------4 

l:.. .. ,;:;:;;;.;;;.bl:::::::::::j:::::::::t I I 
100 ·································~·:1· .... 1&&111 ·-·-·....!. I ' / 

1 

........... .._. ____ A~~~uts 

Mon-hours I -·-· 
~~-1 I I I I . I I 

180 

60 

0 
1950 ·55 '60 '65 

U.S. OEP.t. A TMEN T Of ,t. (; lil: ICU L TUA f NE G, ER S 2t46 -6' f9J l COHOlrlll C AEU:AA CH U:lVIC E 
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for employment in non-farm activitie.s and served as a source 

of capital for other important industries. Efficient farm pro-

duction has also supplied products for export to earn foreign 

exchange for the purchase of scarce or strategic capital goods 

(1). 

Since 1920, average production per hour has increased more 

than 4 times; production per acre has increased over 70 percent; 

and production per breeding unit has increased over 90 percent 

(2). One farm worker now supplies enough.food for himself and 

35 others -- in 1920 he supplied 8. 

PERSONS SUPPLIED. PEI FAIM WOllEI 

PERSONS 

JOi-----+-f tb---· 

1850 1900 1950 

U. L Dll'AHMIMT DP AOllCUL TUii MIO. HI U1H• .. tr I ICD-C lllUICN lllVICI 

Increased production efficiency is further illustrated by 

data on increased yields of ou:r: major crops. For example, · 

overa!ll crop production per acre has increased over 50 percent 



since 1950 while the total acreage planted to crops in the United 

States declined steadily until 1966. 

CROP PRODUCTION PER ACRE 
AND CROPLAND USED FOR CROPS 

% OF 1~50 

140 __ Crop production ---t----....•~-· __ ..... 

80 1--------1----

Cropland used for crops 4 

1955 1960 1965 
. , ;.. 

: ... 
Wheat yielifs remained in the i2..:.16 bu~he! range until about 

1940, then tl'ended upward, reaching a high in 1958 of 27 .. 5 bush-

els per acre. ~eports . ~£ recent new hybrids indicate yield po-

tentials in excess of 200 bushels per acre. 

Ave:rage yields for corn and barley held at about the same 

level uniil 1936, then increased rapidly. By 1965 corn yields 

haci reached nearly 75 bushels per acre for the nation as a whole. 

Some individual farmers have. produced over 200 bushels of corn 

per acr~. The highest yield reported in the United States from 
. ~ . . 

a measured acre was 304 bushels in 1955 (3). 
: 1'. . ! 

Ric e yields per ·a cre have more than doubled in the past 

13 
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20 years -- now standing at about 4, 300 pounds per acre. 

·Milk production per cow has increased from about 4, 000 

pounds in 1935 to over 8, 000 pounds. Similar increases in ef-
. . . . 

ficie~cy have taken place in other classes of livestock. Annual 

rate of lay for poultry has made a phenomenal increase from 130 

eggs per layer in 1940 to nearly 220 by the mid-1960's • 
. ..-.. 

RICE ACREAGE, YIELD, AND PRODUCTION 
" OF 1947 -49 

.200. t-:------+----..,.f.---~---+---.:l!Wllli9!--I 

180 
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B. Changes in the Number and Size of Farms. 

The most rapid growth in the number of individual farm 

units in the United States took place following the Civil War un

der the encouragement of the Homestead Act. By 1900 the to

tal number was 5, 737, 000 moving then to a record high of 

6, 8 12, 0 0 0 in 193 5. 

Since the Great Depression ihe number of farms has de

clined. This loss has amounted to 117, 000 ·units per year since 
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1935. The present number (1967) is 3, 176, 000 -- just about 

the same as a century ago (4). 

Some authorities are predicting a further reduction in farm 

numbers -- possibly to Z million by 1980 and as low as 1 mil-

lion by the year ZOOO (5). While part of this trend is desirable 

and unavoidable, many agricultural leaders are expressing con-

cern over the changing concept of the "family farm" and the rapid 

concentration of people in our gigantic metropolitan centers. 

Associated with the reduction in the total number of farms 

and ranches is a corresponding increase in size. Larger units 

have evolved because of economic conditions and because these 

units are better adapted to modern technology. 

The Census definition of a farm includes both cultivated farms 

and ranch operations. Acreages below 10 acres are counted if the 

value of farm products sold is over $250. In 1875 farms in the 

United States averaged about 150 acres. Farm size has con-

tinued to rise through the years as shown below: 

:i.n.;'2 5.... : - -· H .. 0...-1n.-a,_ :. ·~'. ,. , :~ -" ~ -.~~~ . 

l.959, ~ .;. - · 2.88 acr~ 

l 9·6-3 . - - 325 acres 

C. Hish Capital Requirements. 

Farming and ranching today are ''big business. " A few gen-

erations ago almost anyone could get into the production aspects 
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of th~ in dustry. This is no longer true. Farm value has increas-

ed 5 times since 1935. 

The average investment per farm in real estate, livestock 

and machinery is now in excess of $60, 000 (6). Farming today 

req:uires an investment per worker of about $34, 000 - - more 

than twice that required for industry in general. On many farms 

and ranches the investment per worker is in excess of $100, 000. 

D. Impact of Mechanization. 

The trend toward increased mechanization is illustrated 

graphically by the attached diagram on tractors vs. horses and 

mules. This is only a. small part of the ·total movement to re-

place manpower with electricity, machines, computers and air-

craft. The 1960 Yearbook of Agriculture, entitled "Power To 

Produc~" is devoted to this trend and "pictures on a wide screen 
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and in sharp focus the technological revolution that now is chang

ing not only agriculture but our way of livi:tlg" (7). 

E. Specialization Versus Diversification on Farms. 

19 

A diversified farm is one which encompas.ses several dif

ferent kinds of operations or produces a variety of crops and live

stock. For many years agricultural experts have encouraged 

diversification as a technique to make better use of labor and 

machinery and to help in erosion control. 

.In spite of these apparent advantages, the American farm 

has moved systematically toward increased specialization. 

One study showed that of 20 enterprises, the average farm had 

5. 4 in 1940 but only 4. 7 by 1954. 

The number of farms with chickens, milk cows and hogs 

has continued to decline. During the period .1959-1964 farm 

census data for the Southern States showed that the number of 

farms raising turkeys decreased 55 percent, farms raising hogs 

decreased 48 percent, farms raising sheep and lambs decreased 

39 percent, farms raising cotton decreased 37 percent, and farms 

raising tobacco decreased 21 percent (8). 

Areas which are adapted to a variety of crops and where 

livestock feeding seems to offer distinct advantages have not 

experienced an increase in diversification~ farms but rather 

diversification between farm operations ·and specialization with

in operations. This trend is encouraged as farms become larg.er 
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and more businesslike. Highly specialized managerial skills 

are now needed to produce any given crop or any kind or breed 

of livestock. 

F. Vertical Integration. 

Vertical integration is a fairly recent development in the 

agricultural industry (8). This is the trend toward combin-

ing or eliminating some of the steps berNeen the producer and the 

consumer. It can take many forms -- either outright ownership 

or various contractual arrangements. For example, some meat 

packer.a now own feed lots as well as their own farms for corn 

or grain sorghum production. On the other hand feed companies 

frequently contract with broiler or egg producers for services 

a.t the farm level. 

G. The "Ave·rage" Farmer. 

The farmer wears many hats. He is a buyer, a seller, a 

taxpayer, a consumer, a manufacturer, a businessman, and 

a worker. Although all farmers are different, it is possible to 

create a "statistical 11 average. In 1963 this average farmer 

had the following characteristics ( 10). 

"As a buyer, he spent $8, ZOO for his business needs. As 

a seller, he received $10, 300 for his farm products. As a tax

payer, he contributed over $1, 000 to government. As a consum

er, he spent ·$3, 600 on family living. He earned more than 

$1, 500 off the farm. His house and personal goods were valued 



at about $6, 500. As a manufacturer, his 'factory' was valued. at 

$51, 500. As a producer, he farmed 325 acres, earned about 

5 percent on his capital, had. about $3, 800 in liquid assets, and 

owed $8, 000 to creditors. As a worker, he labored about 50 · 

hours ·a week. The farmhouse 'rent' and home-produced food 

and fuel he used were valued at almost $1, 000. His net farm 

income was $3, 500. 11 
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CHAPTER III 

CONSUMER BENEFITS AS A MEASURE OF PROGRESS 

A. Expenditures For Food And Fiber. 

Since everyone is a consumer, it seems logical to focus 

attention at this level in measuring progress. Here, American 

agriculture indeed has a fabulous story to tell -- for it is the 

individual consumer that is the prime beneficiary. 

People in the United States spend less than 19 percent of 

their income after taxes for food, compared with 31 percent 

for France and over 50 percent for most of the world. Our ex

penditures for food have dropped from Z6 percent in 1947 to 

19. 8 percent in 1961 to 18. 2. percent in July, 1966 (1). 

WHAT ONE HOUR'S TAKE-HOME WAGE WOULD BUY 

Food Item 1939 1960 1966 

Bread 7. 9 loaves 11. 1 loaves 12.. 4 loaves 

Round Steak 1. 7 ll~s. Z. 1 lbs. Z. 5 lbs. 

Milk 5. 1 qts. 8. 7 qts. 9. 8 qts. 

Potatoes ZS. 0 lbs. 31. 0 lbs. 34. 0 lbs. 

The changing pattern of personai consumption is shown in 

the attached diagram with predictions to the year 2.000 (2.). 

Note that expenditures for clothing and accessories have also 

been reduced for the period indicated. 
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It is not unrealistic to expect continued advances in scien- · 

.tific agriculture to . reduce our food expenditures to 15"".16 per-

cent .. of take-home pay. However, ·further reductions cannot be 

made without adequate compensation to the ,farmer . . Unfortu-

nately, the trend in recent years has shown ·that .part of the con-

sumer benefits have been accomplished at the expense of the 

farmer. (See accompanying diagram • .) The farmer's share of 

the retail cost of food actually fell .from 51 percent in 194 7 to 

37 percent in 1964. 
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initial advantage to the farm ino.vator is passed on to the con-

suming public. It has been estimated that if farmers were us-

ing the same practices now that they were using as late as 1940, 

food and clothi.ng today would cost the average consumer over 

$400 more per year, or the nation nearly ·$17 billion annually. 

B. Improvement In Quality And Variety. 

Throughout the years .there has bet:n a constant improvement 

in quality and variety of consumer products. Homemakers now 

have the opportunity to scbct from over 8, 000 different items in 

the modern supermarket. Two decades ago the food shopper 

could only select from 3, 000 items (3). · 

Many of our !ood products have quality and built-in maid ser-

vice beyond' the wild~st dreams of the starving .people of Asia, 
\ . 



Africa or Latin America. Our frozen food industry produced 

about 10 billion pounds in 1966, compared with 1. 5 billion in 

1946. TV dinners, freeze drying, radiation storage and other 

changes have made it possible to supply the housewife with a 

packaged product that will release time for leisure and for pro

ductive work outside the kitchen. Benefits to the consumer are 

further explained in the 1966 Yearbook of Agriculture, entitled 

"Protecting Our Food. " 
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CHAPTER IV 

·A BRIEF HISTORY OF AMERICAN AGRICULTURE 

A. The Agrarian Tradition - - Man And The Soil. 

The agrarian tradition began at the time man planted his 

first seed and tamed his first animal. This bond between man 

and the soil increased ·steadily in Europe and Asia. During the Co

lonial period in .America, which covered almost two centuries, 

two characteristics developed which strongly stamped American 

habits and institutions, ( 1) the colonies were predominantly ag

ricultural, so the attitudes of the small farmer characterized 

the people as a whole, and (Z) life was fluid because it was con

tinually facing the hazards of the open.frontier ( 1). 

Many of our fo·unding fathers an.d latter-day leading politi

cians were strong agrarians. "Indeed, the agrarian tradition made 

a deep imprint upon American thought and life which is still felt 

in many areas of our society" (Z). 

B. Trends In Resource Utilization. 

( 1) Resource Exploitation -- settlemen~ ot the WE.st. 

With the last vestiges of feudalism d~stroyed by the Revo

lutionary War, land could be held in fee simple. Thereafte.r, for 

many years, the major trend in policy and.practice was toward the 

settlement of the West -- to utilize and exploit the vast and "un

limited" land, forest and range resources. Liberal policies were 
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adopt d for the disposal of Public lands and conservation practices 

were virtually ignored. 

The period between 1790 and 1850 was marked by one of the 

great'est migrations in the history of the world (3). This headlong 

dash toward the Pacific was _encouraged by the passage of the Home-

stead Act in 1862, the Enlarged Homestead Act in 1909, and other 

legislation to en:ourage land settlement by individuals. Total grants 

to individuals under th~se programs reached 150 million acres in 

the 1880's,. although not all of this was patented. 

Large Federal land grants were made to the Railroads and 

to other age·ncies for roads, canals, and similar developments. 

Railroad corporation grants eventually reached 94. 3 million acres. 

Also of tremendous importance were the grants to states for e'du-

cational purposes - - reaching 86 million acres by 1931 (4). 

(2) Emphasis On Conservation -- wise use of resources. 

As the frontiersman reachea'the Pacific Coast and settled 
~. k . 

much of the better land in the central United States it became 

apparent that oui" forest and farm resources were no:t "unlim-

ited" as v isualized during the Colonial period. There began, 

. therefore, a period of increasing concern about relentless "ex-

ploitation . " New concepts of "conservation" were promoted. 

Although it is difficult to state exactly in what year the empha-

sis changed toward conservation, it is apparent that the philos~ 

ophy of sustained use of re~ources now has a major influence 
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on our land policies. 

C. Evolution Of Federal Land Tenure. 

Viewed in perspective, Federal land te11ure appears to have 

evolved in 4 distinct phases (5). 

(I) A6q\i{sition of the Public Do.main. 

ACQUISITION OF TKE TERRITORY OF THE UNITED STATES 
AND ORIGIN OF THE PUBLIC DOMAIN 

TERRITORY OF THE ORIGINAL THIRTEEN STATES 
(Treaty of -1783 with Great 8rit aln l 

.. 
State cenion1 to the United States, 1781, 1784 
(1 788), 1785, 1786. 1787. and 1802 

~ North Carolina cession to the United States. 1790: 
~ United States cessions to Tennessee. 1806 and 1846 
~ The Original Thirteen States (pm.entmal plus the Distr.of Columbia 
~ (Maryland ceulon to the United Stet••· 1788) and the new 

States created out of their territory not ceded to the 
United States: Vermont (f791), Kentucky (1792), Maine 
(1820), and West Virginia (1863) 

·TERRITORY OF iHE REPUBLIC OF TEXAS 
(Annexation of Texas, 1845) 

~ \Jllited St1te111111rchase from Texas 1850 

~ State of Tiiaa. (present area) 

AND ISLAND POSSESSIONS 

Louisiana Purchase from France 1803 
(as dellmlted in 1819) 

~l&J'•";;. Basin of the Red River of the North , 
'~ " (Historian~ differ n to date of 111:qul11tlon) 

Tre1ty with Spain <~-ession of Florida and ~)uatment of clae) 1fJl9 
Oregon Compromise with Great Britain 1846 
Cession from Mexico 1848 
Gadsden Purchaae from Mexico 1853 

Fnon · KARL S. LANDSTR011, "How WE ACQUIRED OuR LANDED EsTATE" 



1781-1802 -- The thirteen ~riginal states ceded much 

of their territories to the Federal Government, 

nearly 237 million acres. 
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1803 - - The Louisiana Purchase, 530 million acres. 

(Date uncertain) -- Area of North Dakota and Minnesota, 

30 million acres. 

1819 - - Florida ceded from Spain, 46 million acres. 

1846 - - Oregonr Compromise, 183 million acres. 

1848 -- Peace Treaty with. Mexico, 339 million acres. 

1850 -- Purchased from Texas, 79 million acres. 

1853 -- Gadsden Purchase, 19 million acres. 

1867 - - Purchase of Alaska, 375 million acres. 

This brought the total area of the original public domain 

to an estimated 1, 838 million acres. 

(2) Disposal Of The Public Pomain. 

Even before the government of the United States com

pleted land acquisition it started immediately to transfer large 

acreages to private ownership by a variety of schemes. 

Initially, land was given to soldiers of the Colonial Army 

as a bonus for their service. Land was also sold to all com

ers to help finance the new government. With the passage of· 

the Homestead Act in 1862. a pattern for 1and transfer had 

been established. 

In 1902.Congress passed the ReclamatiQn Act to help 
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develop the vast arid and semi-arid lands of the West. To 

date about 8. 5 million acres have been developed under re

clamation programs (5). 
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Although the Homestead Act and most of the other related 

acts have been repealed, Federal land is still being moved 

into private ownership through reclamation and by other spe

cial Federal authorization. 

(3) Reservation Of The Public Domain. 

In the early 1800's Congress delegated authority to the 

President to withdraw lands from private sale which had 

special value as scenic areas, military posts, etc. The first 

forest reserves were set aside in 1897. Land was also reserv

ed for coal deposits, power sites, phosphate reserves and 

for special purposes. New national parks were also establish

ed. 

With the passage of the Taylor Grazing Act in 1934 -

ending the "Free Range, " the public domain was virtually 

closed and an era in American History came to an end (6). 

As of June; 1963 the Federal Government owned 769, 903, 338 

d.cres of land in the United States. The major agencies and 

acreages administered are shown below (7): 

Department of the Interior - 551, 375, 301 acres 

I,)epartment of Agriculture - 186, 601, 087 acres 

Army, Airforce and Navy - 22, 741, 235 acres 
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Corps of Engineers (Civil Functions) -

5, 947, 702 acres 

(4) Acquisitions From Private Owners. 

In 1911, with the emphasis on conservation, Congress 

passed the Weeks Law for the purpose of conserving the 

navigability of rivers. Other legislation followed. The 

depression of the 1930' s spurred Federal land acquisitions 

as did the concern for wildlife and natural resource protec

tion. Military establishments also required the transfer of 

land ownership back to the Federal Government. 

The total land area acquired by 1963 from private owner

ship was about 51. 7 million acres (General Services Ad

ministration Data). 

D. Some Important Men And Their Confribution. 

It would be impossible to name all of the important people 

who have contributed to the development of American agricul-

ture . In preparing such a list one could mention politicians, 

scientists, inventors, and many other categories of public servants. 

However, persons who stand out, as having the most influence 

on progress, are probably leading politic;:al figures. 

George Washington, for example, influenced agricultural 

history as the first President of the United States. He was a 

farm owner who under stood the problems of production. Much 

of his basic philosophy on agriculture was felt in the early de· 
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velopment of this nation. Washington emphasized the importance 

of good farming practices for erosion control and for maintaining 

soil productivity. He was among those who experimented with 

"mechanical devices to replace broadcasting by hand" ( 15). He 

was the first farmer in this country to raise mules ( 16). Washing

ton was also active in early agricultural societies which were the 

forerunners of some of o·ur present organizations. 

Thomas Jefferson is considered by most historians as the out

standing champion of the agrarian tradition. "Never in the histo

ry of the United States has the agricultural way of life had a more 

eloquent and effective spokesman" (17). Jefferson felt that Amer

ica could best develop with emphasis on the small land holder - -

the "family farm. " It was his opinion that agriculture was super

ior to all other pursuits. As was the case for many early polit

ical figures, Jefferson also tried his hand at inventing new machin

ery and testing new production techniques. He worked out a for

mula for a metal moldboard plow as early as 1793 (18). Jeffer

son searched Europe for an upland rice, introduced olives into this 

country, and conducted experiments in crop rotations and soil fer-

tility. 

Theodore Roosevelt is regarded b y most agricultural lead-

ers as the nation's most conservation-minded President. Under 

his leadership the first large-scale White House Conference on 

Natural Resource s was held - - a l a ndmark in the conservation move-
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ment (19). This conference, and other action by Roosevelt, 

led to the settin~ aside of additional national parks and forests 

and to more careful planning for the use of all natural resources. 

Other leaders in the conservation movement included Gifford 

Pin.chot ( 1865-1946), who headed President Theodore Roosevelt's 

. National Conservation Commission and who became the first 

Chief of the Forest Service; Dr. Hugh Hammond Bennett (1881-

1960), who .received recognition as the "father of soil conservation;" 

and Curtis Fletcher Marbut ( 1863-1935), a soil scientist "who rev

olutionized the American conception of soil development and in

fluenced world thought in this field" (20). 

Contributions to agricultural development of a different type 

. were made by the gre.at inventors. The cotton gin, developed by 

.. ~li Whitney in 1793, greatly changed agriculture in the south (21). 

In 1814, Jethro Wood patented a cast-iron plow, and "at his death 

20 yea.rs later farmers had overcome their fear of soil poison-

ing and thousands were using iron plows" (22). John Lane and 

John Deere, working independently, later substituted steel for iron 

shares. During the period 1830-1860 the most important single 

invention was the mechanical reaper. -- developed and produced 

by Cyrus McCormick. Other inventions followed as the United 

State.s moved into the era of mechanized agriculture . 

An excellent discussion of other "Men and Milestones" is 

contained in the 1962 Yearbook of Agriculture. 
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The Impact Of Wars . 

. . 

The major wars have had a significant impact on agricul-

tural history. Even though the country, at peace, may be in a 

period of apparent surplus produCtion, the outbreak of war pro-

duces food problems of immediate national concern. During the 

Civil War, many historians maintain that it was England's ·depend-

ence on Northern wheat that prevented her from intervening on 

behalf of the South (8). Thus, wheat ·may h·ave been a major 

fact~·r in determining the outcome of the war. 

During World War I the slogan was adopted,· "Food will 

win the War. 11 Likewise, in World War II the productive capa-· 

. . . 

city of our agriculture was a significant" asset in favor of the 
·, 

allies. The Korean · and Viet Nam conflicts have placed increased 

. pressure c;;n: A~erica to maintain an adequate defense reserve of 

food stocks. It is also interesting to note that one of the first 

~rders issued by President Kennedy at the time of the Cuban 

crisis was to tie up all CCC surplus food in storage in case an 

all-out war developed. 

Ther~ are sever.al reasons for the sudden development of 

deficiencies during war periods. More food is needed to insure 

that our troops and the allies have the needed reserves. Food 

is tied up in transportation and storage. Additional processing 

is re·q-~ired to. pr~pa~e bala~ced rations that will not spoil or de-

teriorate under battle conditions. Men are moved from the farm 
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and associated industry to supply the war machine• All of these 

factors place pressure on our agricultural resources and em-

phasize the need for food reserves during wartime. 

Another major influence of wars has been in policy develop-

ment. To encourage production /the Federal Government took 

action through the passage of la
1
-4vs and incentive payments. Re-

. . I 

strictions on c ertain items we~e imposed. As a result, each 
I 

I 
major war has encouraged mote government control and in most 

i 
) 

l 

cases, adjustments were not rpade for the return to a peacetime 

economy. 
. . 

Secretary of Agriculture1 Freeman stated recently, "Through-

out World War II and the KoI'.ean conflict, the farmer produced to 

intense demand and reaped flair returns and grateful recognition. 

But the technological advances that .enabled him to meet wartime 

demands betrayed him once the emergencies were over" (9) • . 

Th.is led to the development of surpluses and created problems for 

the agricultural industry. It is unfortunate, but true, that the 

farmer usually prospers during wartime periode due to the increas-

ed demands for food and fiber . Historically, ''When demand out-

stripped production, the farmer gained in income and importance" 

( 10). 

F. The Great Depression. 

Although there was increasing evidence of trouble in the ag-

ricultural economy in the mid 1920' s, the beginning of the "Great 



Depression" is usually associa.ted with the Stock Market Crash 

in the fall of 1929. The early' thirties represented the most dis-

astrous period in the entire history of Amen can agriculture. 

In 1932, the Department of Agriculture estimated that the 

average farmer, after paying the expenses of production, rent, 

interest, and taxes, had only about $230 left out of his year'·s in-

come _.:, a net of less than 64 cents per day ( 11) . . The :price of 

wheat was the lowest in 300 years ( 12). 

. . 
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Nearly 15, 000 banks suspended operat~ons during the 14-year 

period, 1920-1933 ( 13). Farm mortgage debt amounted to one-

-fourth the value of all real estate. The relief rolls reached a 

peak, with an estimated 2~ 500, 000 rural families receiving some 

form of relief by January, 1935 ( 14). 

Realizing that the total economy could not improve without a 

healthy agricultur e , the Federal Government initiated several 

·programs to help undergird the agricultural sector. Credit was 

extended to the farmer through the Farm Credit Administration. 

The Agricultura l Adjustment Act of 1933 imposed acreage restric-

tions to reduc e accumulations. Other programs were developed 

to reduce ~arm tenancy and to improve the overall living conditions 

in rural areas. 

The ~ederal Gove rnment can be credited with providing the 

necessa.ry secririty and incentive to salvage the agricultural in-

dustry during this critical period of depression. Many of our 
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present farm programs date back to this crisis. Without doubt, 

increased involvement of Government in agriculture was heavily 

encouraged both by this "Great Depression" as well as by our 

wartime emergencies. These effects, both good and bad, have 

been continuing. 
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CHAPTER V 

THE WORLD FOOD AND FIBER PROBLEM 

AS A CHALLENGE TO AGRICULTURE 

A. World-wide Food Needs. 

To supply the world's people with food and fiber is the science, 

the art and the business of the agricultural industry. The mag-

nitude of this task is one of the countinuing challenges of every 

generation. 

Throughout man's history, food scarcity has been the accepted 

wa.y of life. According to recent estimates, this still is a solemn 

fact for more than half of the world's 3. 2 billion people. As re-

cently as 1943, famine took the lives of 3 millio.n people in India 

and another 3 million in China. Today's headlines carry the de-

pressing story of other impending famines in impoverished sec-

tions of Asia, Africa and Latin America. 

The first concern of man is for quantity -- adequate bulk to 

dull the pangs of hunger. Where food is available, the total daily 

intalCe per person is about 4-1/2 pounds. This total does not 

change significantly through the years. An American, for exam-. 
ple, eats only 100 pounds per year less now than 50-years ago . ( 1). 

Unfortunately, quantity of food is riot the only factor in plan-

nq for an expanding population. Balance is also of utmost impor-



tance. There are striking differences in the diets of people in 

the various parts of the world. ·Some of these differences are 

unavoidable because of lack of an adequate or balanced food sup-

ply, some adopted by tradition or religious beliefs, some influ-

enced by medical or dietetic advice·, some related to economic 

status and some guided only by the latest fad. 

FOOD DEFICIT COUNTRIES 

to o• 

( 1) Energy Requirements. 

Authorities believe that our need for energy, rather than 

our need for other nutrj.ents in food, is the basis of our in-

stinct and desire to eat. "A person could die for lack of a· -

particular food nutrient other than energy with no feeling of 

hunger" (2). The primary source of energy for humans 
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is cereals rice, wheat~ corn, sorghum and other grains. 

Certain other basic foods suc·h as potatoes, beans and meat 

a,ls·o have high energy levels~ 

The standard measure of energy is. the calorie. Middle-

aged men need about 3000 calories· per . day - - women of the 

same age about 2200 calories. ·Many countries of the world 

·are ·n9t-::able at . the pr~·,s·ent time to. supply adequate energy 

·requirements. · The ave:ra~e· daily ·per capita consumption of 

calories now ranges ·from about . 2030, in the Far East to over · 

3200 in North America (3).. A daily diet of 1000 calories is 

. not ·~ncorrikon in some countries. 

(2) 
t . 

·· To provide better. baian~ced diets, increased attention 

must also be given to food products richer in proteins, such . . ' 

as meat, milk and eggs. ~ext to water, protein is the most 

plentiful substance in the human body, and, on a world:-wide 

basis, undoubtedly the most pressing dietary deficiency. · 

Our nutritionists . have determined that the average man 

needs about 70 grams of protein per day and the average woman 

about 58 grams. In the United States and Argentina our dai-

ly protein intake averages . 97- 100 grams per person com-

pared with levels of 54-60 grams in C' .in countries of the 

Far East. 
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Increasing evidence points to the fact that an inauffi-

cient or seriously unbalanced diet may not only stunt phyai-

cal growth but mental development as well. "The malno~r-

ished child of 1966 is the underdeveloped adult of l 986" (4). 

COMPAR"TIVE FOOD COMIU"' PT ION 
- PE~ 9ERSON Pf.R OAV-

- COUNTR.V- ENER6V (CALORIES) PROTS IH (tiRAMS) 

AR<:aeNTINA 3'360 100 

UNITED STATE~ 3 2.2.0 97 

\1.5.~ . R. z~e..s 92 
' 

CO!..OMBIA Z2.80 60 

INDIA 2.060 .~s 

PAKISTAN Z.030 5~ 

(3) World Food Budget. 

An overall increase of 10-1_5 percent in caloric consump-

tion and a 50-75 percent increase in protein consumption. is a 

reasonable goal for ? resent world requirements. The food 

gap between the developed and less-developed areas of the 

world is even more strongly emphasiz.ed by the "Grain Re-

quiremenis Ladder" (5). Canada and the United States uti-

lize over 1600 pounds c:>f grain per person per year compar-
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ed to about 400 pounds for Iran, Morocco, Japan, UAR, 

Pakistan, Thailand and India. This difference is four-fold 

rather than the 50-75 percent commonly indicated as a de-

ficiency. 

According to estimates by USDA, a balanced world food 

budget in 1962 would have required the equivalent addition-
. . 

·,.,.;":· ;';~Cl!l ~·t:o1u~~pt~6.~·l>f ~-1~' l billion.·b ushels of wheat,·. of 7. o bil-.. . ~ . ~ 

·-lion pounds of ;y.egetable oils, of 3. 5 billion bags of dry beans 
. . . 

: ·? · , .. ~. . . . 
. . · .. -. . ... . . . . ~ . .~ 

. and .of 3. 3 .bilh.on poUI!.cls 9f 11on-fat dry milk. This deficien-
. . . 

cy is .rapidly increasing. · :rn· 1967 world grain ·con~umption 

exce~ded production as reflected by a drawdown in world stocks 

of .14. million tons (6). 

. . Food deficits in India alone are of shocking magnitude • 
. ' . 

Fqr : ~xample, in 1963 H t;he food supplies of India were dis

tributed as far as they vr.o uld go at the United States consump-

-tioli rate of 3190 calories per person per day, l53 million of 

that country's 480 million people would be left totally with-

out food (7). 

There are ~ndications that the food gap in Latin America 

is .becoming even more serious than in other parts of the 

world. Population in Latin America has been. increasing at 

the annual rate of 3 percent, the highest anywhere, while 

agricultural production has been rising only about 2-1/Z . 

p·ercent per y~ar (8). In the past La.tin America exported 
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as much as 1 J million t~ns of grain annually. This situa-

· tion has· now changed and imports reached 25 million tons 

in 1966 • . 

WORLD GRAIN PRODUCTION t~OVI LAGGING 
BEHIND CONSUA1PTIOr~ 

World grain consumption 
. I 

World grain production 

1953 1955 1960 1965 67 
11118404 

On a world-wide basis food _output per ·person increas-

ed gradually during the 1950'e. However, _in the 1960's 

output per person, because of the problems in the less-de-

veloped regions, ha."s shown a disturbing trend downward 

(9). 

• 
By the year 2000, if the world's population doubles as 

predicted, the total food requirements will be astronomi-

cal. Assuming that we -could take care of the _hunger gap, 

FAO estimate..• that world food supplies will need to be dou-
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bled by 1980 and tripbd by the turn of the century (JO). 

B. The Search For A Low-cost Balanced Diet. 

Scientists in nearly every country of the world are s earch-

ing for cheaper and more efficient ways to supply a balanced . . .. . . 

diet for their people. An ·~xamination of change in American 

diets can serve as a base for analysis as the world•moves to-

ward an improv ed ~t"~::idard of living. 

( 1) Trerids In Eating Habits · Arid ·nfots·~ · 
.· ..... 

.. 
The big change in our ·diet,s siri'c'e the. settlement of the 

,;,· · .. · 
,, .. -

United States has not bee:n total <i'l,lantity,' but the kind of food 

that we eat ( 11). Using 1910 as the base, per capita con-

sumption of livestock products in the United Stites has in-
. . .· - . . 

creased, while individual consumption of cereal products 

and potatoes has declined. Beef consumption alone in this 

TREN.os °l'N ·u. s.· EATING t·iAe1rs * 
~OF 1909-13 

125 

100 

so~. J..U..LJ.J..LJ..l.u.1.J-L.u!.JL.u...LJ..l..U..u..Ll...U...ULllJ...Lill!~B:I.L.u...y..J..U.J..u..i 

1910 1920 1930 1940 1950 1970 
J•W'E.ta MOVINC AYllAC•I Cl#TUICO. DATA '01 JtlS IHO!f# ~r f#O 'OIHrJ. · * 11'11 '""''- C1v1LtAH ca111u•'r1o'H'cu11Nc co111srAHr iErAtL ,,;,,, ~s·1,,oc• •llCHrst. 

u. S. OU'A•TMENT OF AGltl C UL TUil NfC. EIS n1 .. u11 1 fCONOMIC I UlARCH HIYICIE 
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country reached 105 pounds per capita in 1965 ( 1 Z). Each 

of us consumes more fruit -- a shift from apples to more 

citrus and processed fruits. Vegetables, except potatoes 

and sweet potatoes, are a more significant part of our diet. 

Coffee and cocoa consumption per person is up, while tea, 

sugar, and sirup reached a high in the 1920's. A compar

ison of the average consumption per person in the United 

States for 19 l 0 and l 964 is shown in the attached diag:r:am. 

(2) The Problem Of Balance. 

As the world moves toward balanced diets with increas-

ed emphasis on proteins, vitamins, and other essential 

nutrients, it is likely that the patterns established by the 

United States will be altered or shortcut. For example, 

_the wealthy countries of the world can afford to sacrifice 

some loss in poundage to add animal products to their diet. 

The impoverished countries, on the other hand, must con

stantly search for shortcuts - - ways to bypass the animal 

- - or for other techniques which might improve the efficien-

cy of each acre of land - - and each gallon of water - - to 

supply the needs of hungry people. Meat, particularly beef, 

is too expensive in caloric loss for these countries, unles$ 

they have a large supply of grass or other roughage that can 

only be converted to human food by the ruminant animal. 

Nevertheless, an increase in animal protein is one of the 



stated objectives of mos.t developing countries. 

Japan ff5J . . I ------....... 

Spain 
_,.,,,.··.. . . . 

..... "/ .· . 581b 
. . : 

Italy :.~ . - :.-::;_, _~~,0 /701b ... 

Arma Per ~ta Consumption Cl963) 
Meat and Poultry Meat 

West .;;/_-:>~0 //.-;:~/:.>~~: ).· 1301b.,. 
Germany . · ·· ·' .- · 

United States 

SO lb. lOOlb. 150tb. 200tb. 

Animal scientists have recently developed "all-concen-
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250tb. 

trate" rations which increase the efficiency of cattle and sheep 

production in areas where roughage is scarace and land is 

expensive ( 13). These rations are basically 89 percent 

grain, 10 percent oil seed meal with the remaining I per-

cent composed of calcium corbonate, salt, vitamins A and E, 

aureomycin and stilbestrol. With this ration, conversion 

ratios (pounds of feed per po.und of gtain) for cattle are a-

bout 7 to 1. While this represents an improvement over 

most commercial feeding operations, it still means some 

sacrifice in food that might be used directly for human con-
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sumption. Certainly, a continued research effort is needed 

to keep beef competitive with poultry (convers_ion ratio 

about 2 to 1) o_r with non-animal protein sources. 

A fairly satisfactory low-cost diet has been developed 

by the Institute of Nutrition in Central America and Panama 
.•. 

which does not contain animal protein. This basic formu-

la is about 55 percent grain (corn, sorghum, . rice, wheat 

or whatever other cereal is available), 38 percent oil seed 

meal, 3 percent torula yeast, 3 percent leaf meal (as a 

source of Vitamin A), and l percent calcium carbonate 

( 1 3). 

This ration can be produced efficiently in rnost areas 

of the world. Scientists are trying to develop similar bal-
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anced vegetable rations into drinks or into products that 

look, feel, and taste like meat. 

The most commonly used protein source is soybean 

meal. However, it is possible to use peanut meal, fish meal 

or gossypol-free cottonseed meal. Synthetic urea, used in 

livestock rations, has not been satisfactorily adapted for 

human use to date. 

(3) Some Alternative Sources Of Food. · 

(a) Food from the sea. 

Man has been obtaining food from the· sea slnce the 

beginning of historical _records. At, the . Pre~e~t time 

estimates place the world's total catch of fish at over 

1954 1955 1956 1957 1958 1959 1960 1~1 1962 1963 196' 

Peru_ .:, ___ .:,_~ __ ~ _____ _. ___ • 0.43 0.52 0. 71 1. 12 2. 15 4.83 7. 87 11. 7 15.3 15. 2 20.2 
·Japan •••• .,. ___ --~ _______ _ · 10.0 10.8 10.5 11. n 12. 1 13.0 13. 7 14.8 15.1 14.8 14.0 
Chimi •• __ • ___ • --- - _. _____ 5.06 5.55 5.83 6.87 8.93 11.0 12. 8 " -------· -------· -------- --------u.s.s. n _______ ________ -__ 4.98 5.50 5. 78 5.58 5.78 6.08 6.72 7.17 7.97 8.33 9.87 
United States •• __ --------- 6.13 6. 15 6.59 6.08 5.97 6.37 6.19 6. 40 6. M 6. 13 6~82 

~orway.~-------------- -- 4. 47 4.00 4. 83 3.85 3. 18 ' 3.48 3.41 3.36 2.M 3.06 3. M 
·World ••••• - - - __ ____ --- - -- 60.5 63.5 67. 1 69.3 72.4 80.1 87.l M.6 102 105 114 

1 DM& an to&al -merdal c:a&ches Including IDnnebrates and fresh wa&er nm. 
I Da&a from Y•-.t., ,,.,., &alWfu, Food .and Agriculture Orpolullon or the Ulll&ed N.U... ....... 

-Annucal Fi.h Cakh I (in Billion Pound.,) for /Aading Cou"'riu au/or,,.. World,,..,,.,,,, lo 11114. 
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. 57 million tons ( 14) . However, we are utilizing only 

a few specialized kinds of fish and fish products. On

ly recently has the Food and Drug Administration ap

proved the use of the whole fish for the p:roduction of 

protein flour ( 15). It may be possible, under good 

management to harvest over 200 million tons of fish an

nually on a sustained yield basis. 

Fish average about J 8 percent prot ein, which is 

complete, well balanced and not easily affected by the 

usual cooking methods ( 16). In the United States, about 

5-10 percent of our total supply of animal protein con

sists of fish. 

The yield of ocean vegetation ranges from 5-10 tons 

per acre. Scientific marine "agriculture" offers tre

mendous opportunities to increase this yeild and to im

prove plant composition. Japan is the current world 

leader in this field ( 17) . The sea also supplies numer

ous drugs and minerals . 

Many of the principles of scientific agriculture, such 

as hybridization and chemical fertilization, could be ap

plied to food product~on from the sea -- both to increase 

fish and other wildlife yield and to increase vegetation 

output. Some authorities have recommended the estab

lishment of "Sea-Grant Colleges" to focus attention on 
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the vast potential of our ocean areas. The fact remains, 

· 'however, that the sea now supplies only 1 percent of our 

food needs -- for the other 99 percent we are still de

pendent upon conventional agriculture ( 18). 

(b) Microorganisms As Food Producers. 

Recently, increased attention has been drawn to the 

possibility of developing and producing large quantities 

of food from bacteria, fungi, and yeasts with base mate'i"i

als such as coal, petroleum, and paper p
0

ulp. NASA and 

the Bureau of Mines have reported good yields from 

microorganisms using coal distillate as a substrate. 

Experiments by oil companies have shown that 1000 .pounds 

of bacteria and · c~rtain yeasts, placed in a fermentation 

tank with water, crude oil stock, nitrogen and phospate 

compounds, will multiply to 5000 pounds in 24 hours. 

This material will make a bland power of 60 percent 

protein. 

Fungi have been grown in large quantities on molas

ses and algae appear to be more efficient in photosyn

thesis than many conventional crop plants. 

(c) Food From Wildlife And Insects. 

Under increased pressure for new sources of food the 

scientific community has been forced to reexamine the 

potentials in wildlife and insect production. A Cana-
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. . . - . 

dian scientist recently stated that .one acre of land can 

yield more insect protein than beef protein ( 19). This 

possibility also exists for wildlife production, especial

ly for certain native vegetation c 'ondi.tions where domes-

ticated livestock are not well adapted. 

Dasman (20) reports that "Recently, studies in Af-

rica ha,ve shown that wild game can often produce more 

meat and other products from the land than can domes-

tic livestock using the same area." In another study 
. . . . . 

Darling_, (21) stated that "It is often assumec1 that vast 

areas of Africa can be farmed wheneve r man choos e s. 

The re is reason to believe, however, that the b e st use 
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to which most of this land can be put is to crop its 

native animals. " Certainly these studies point to the 

need for additional exploratory research to determine 

the food production potential by full utilization of the 

biomass on many native ~ange areas. 

(d) Direct Synthesis Of Food. 

To produce food directly from the base elements by 

completely bypassing both the plant and the animal (in-

. -
eluding microorganisms) is the dream oi some modern 

. . .' . 

scientists. While some progress has been made in this 

direction, it appears that for many years to come, we 

will be relying on the s.tandard sources and the standard 

techniques for feeding the world's people. 

C. World-wide Fiber Production And Needs. 

The natural fibers (cotton, silk, wool, linen, sisal, jute, 

kapok and asbestos) once provided most of the raw materials 

for clothing and household furnishings. At the present time, 

however, a variety of man-made fibers from the chemists lab-

oratory make u~ nearly 40 percent of the United States market 

as well as an increasing share of the world-wide fiber ne~ds. 

Trends in consumption and the principle use of fibers are 

shown in the attached .chart. The world production of cotton in 

1964 was 48 million bales, rayon and acetate 20 million bale 

equivalents and non-cellulos e s 14 .. million bale equivalents. Unit-
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ed States production of cotton in 1964 was 15 million bales and 

man - made fibers 10 million bales (cotton equivalents) (20). 

20---------
Billion lbs. of 
cotton equivalent ).:::::11:~;:1 ~d:~~ 

15---------~ 

0 
1950 1960 

6.7% .2% 

12.01 

1980 2000 

Honehold 
use 

Apparel 
USI 

4.4% .3% 

48.6% 

~ Cotton • Wool [3 Cellulosic • Non-cellulosic • Other 
(rayon & acetate) 

-
'· . 

SonE TRENDS IN FIBER CoNsunPTION: PRINCIPAL UsEs, 
AND How NATURAL AND NAN-NADE TYPES SHARE THE 
ToTA·L NARKET. DATA FRon RESOURCES FoR TnE FUTURE 

D . World Livestock Production . 

World cattle numbers in 1967 reached an all-time record 

high of l, 140 million head (23) ~ Cattle herd increases have been 

taking place in all geographic regions since World War II to meet 

the rapidly expanding demand for beef. India still leads the 

world in total numbers of cattle and buffalo with an estimated 

207 million head . Countries with more than 10 million head of 

cattle are listed below . 
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World beef and veal production in 1966 amounted to 64. O bil-

lion pounds. Nearly a third of this total was produced in the 

United States. 

NUMBER OF CATTLE AND BUFFALO IN MILLIONS* 
f ; 

India 207 . 1 ( 1960) . I 
Colombia 17. 9 : I 

i ! 
. I 
. I 
I ' United States 108.5 : I 

Turkey 14. 5 , , 
1' 
'. 

U . S.S. R . 97 . 1 West Germany 13 . 9 

Brazil 90.7 (1966) South Africa 12.2 ( 1966) 

China, Mainland 64. 0 (1960) United Kingdom 12 . 2 

Ii Argentina 45 . 0 (1965) Thailand 12. 1 ( 1965) ! ' 
I , 

Pakistan 29. 7 ( 1960) 
. 

Canada 11. 4 j 
i 
I . 

Mexico 24 . 0 ( 1966) Poland 10 . 4 

Ethopia 22.0 Tanzania 10 . 0 ( 1966) 

France 21. o. I 

! . 
Italy 10.0 

: 

Australia 18. 2 

In 1966, the United States was the leading milk producing 

country in the world with over 120 million pounds of milk from 

about 14 million milk cows. This is more than the combined total 

of France and We8t Germany. Many areas of the world still rely 

heavily upon sheep and goats for milk and cheese. Reliable sta-

tistics on milk production from these sources are unavailable. 

::cAU data for 1967 unless othe rwise indicated. 
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World sheep numbers in early 1967 are estimated at 1, 027 

million he.ad (24). This is 9. 4 percent above the 1956-60 average 

. . 
in spite of the serious reduction in sheep numbers in the United 

• ~· ~ • • I • • ' j . . 
States. The latest statistics on sheep numbers are shown below. 

Production of lamb, mutton and goat meat totaled about 

9 billion pounds in 1966 . South America, the U.S. S . R. , and 

Oceania are showing consistent increases in these meat products 
. ' 

while the sheep and lam.b production in the United States has been 

on the dec.line.·for il\e past several year~ . 
. . .. . 

NUMBER OF SHEEP IN MILLIONS* . 

161. 0 Brazil ~~. 3 

U.S. S. R. 135:. 4 Uraguay 21. 8 ( 1966) 

New Zealand 60. 1 United Kingdom 21. l 

Chin.a, Mainland 53. 9 ( 1960) Ethiopia 20.7(1960) 

Argentina 49. 0 "(1965) Spain 16.3 

South Africa 42 . 8 .Morocco 14. 5 (1965) 

InP,ia 39.5 (1960) Peru 14. 3 ( 1966) 

Turkey 33~ 5 Romania 13. 1 

Iran 3.1..0 Iraq 11. 0 

United States 23 . 7 Bulgaria 10 . 3 
·: ·< , 

"· 

*All data for 1967 unless otherwise .indicated. 
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In 1966, world pork production reached a record 47. 2 billion 

pounds. The leading countries of the world are the United States, 

Russia, West Germany, France, England, Denmark, Japan, and 

Canada. Reliable data on pork production in Mainland China is 

not available. 

The distribution of livestock in the United States is shown in 

the attached diagrams. Texas is the leading state in cattle pro• 

duction, although Iowa, due to the extensive feeding operations, 

realizes more income from cattle . Hog production is centered 

around Iowa and the other corn-belt states. Te""'• leads in both 

sheep numbers and in mohair production. Farmers and ranchers 

in the ·united States receive more cash income annually from meat 

animals than from any other farm commodity (25). 

FARM PROOUCTI(;.>N Of CATTLE• 
ly State1, 01 ,. of U.S. Total, IHI 

U.$. TOTf,1; 30,216 MIL. LI. 
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FARM PRODUCTION OF SHEEP AND LAMBS* 

By State1, 01 ~ of U.S. Tata!, \962 

U.S •. TOTAL 1,537 MIL •. LB. • 'LIVE WEIGHT 
A LESS THAN 0.1 PERCENT 

u.a. Dl!PAR'OW'IT OP AGalCtlLTUU NEC. BU JIU .. , (6) F.alNOIUC alll.UOl -YD 

FARM PRODUCTION OF H.OGS-

By StatH, a1 'A of U.S. Total. 1962 

U.S. TOTAL 20,313 MIL. LB, '' LIVE WEIGHT 
A ·LESS THAN 0. 1 PERCENT 

U.I. Dl!PAa'Olll!Hr OP AGlllaJLTUU NEG. Ell8 UJ-63(6) ICOflOMIC UllWICH. -VICI 



References 

(.1) Marguerite C. Burk. "Pounds And Percentages, " USDA Year

book of Agriculture, 1959. 

(2) Raymond W. Swift. "Food Energy, " USDA Yearbook of Agri

culture, 1959 . 

. (3) P. V. Sukhatme. "The World's Hunger And Future Needs In 

Food Supplies, 11 J. Roy Statist. Soc . , Series A, 1961. 

63 

(4), (5}, (6) Lester R . Brown. "The World Food/Population Pro

blem: An Overview, 11 Conference on Alternatives For Balanc

ing Future World Food Production And Needs, Iowa State Univ., 

- November 8, 1966. 

(7) Economic Research Service. "Changes In Agriculture In 26 De

veloping Nations 1948-1963, 11 FAE Report No . 27, United States 

Department of Agriculture, November , 1965. 

(8) News And Comments In Science, 6 May, 1966 . 

. (9) Lester R . Brown. "Increasing World Food Output, 11 FAE Re

port No . 25, USDA, April, 1965 . 

(10) P. V. Sukhatme. "The World's Hunger And Future Needs In 

Food Supplies, " J . Roy. Sta ti st. Soc. , Series A, 1961. 

( 11) Marguerite C. Burk. "Pounds And Percentages, " USDA Year

book of Agriculture, 1959 . 

( 12) Martin V. Garrity. "U.S . Is World's Leading Producer Of Red 

Meat But R a nks Fifth Place As A Meat Consumer, 11 Foreign 

Agriculture, February 27, 1967 . 



64 

( f3) Ralph M. Du1·ham. ''The T<.•xas Tech All-Concentrate Story, 11 

Animal Husbandry Research Reports.. Texas Technological 

College , Lubbock, T~xas, 19.65. 

( 14) Report Of The Panel On Oceanography P .resident's Science Ad-

visory Committee. "Effective Use Of The Sea, 11 The White House, 

J .unc, 1966 . 

. . 
( 15) . Staff. "Protein For Everybody, 11 Time Magazine, March 17, 

1967. 

( 16} . Andrew W. Ande1·son. "Fish And The Fishing Industry," USDA 

Y·earbook of Agriculture, 1959. 

( 17} Report Of The Panel On Oceanography President's Science Ad-

visory Committee. "Effective Use Of The Sea," The White House, 

June, 1966. 

( 18) Lester R. Brown. "lncre.asing World Food Output, 11 FAE Re-

port No. 25, USDA, April, 1965. 

( i9) T . . J. Army. "The World F .ood Problem And Our American 

Agriculture, " Address Presented At The Thirteenth Annual 

Agricultural Chem'icalS Conference, Lubbock, Texas, February 

9-11, 1966. 

· (20) . Raymond F. Dasman. "Wildlife Biology, 11 John Wiley and Sons, 

Inc., New York, 1964. 

· (l l) . F. fraser Darling. "Wildl:ife Husbandry In Africa." 

(22) Economic Research Service. "Statistics On Cotton And Related 

·Data, 11 USDA Statistical Bulletin 329. 



65 

' (l3) Foreign Agricultural Service. "World AgriCultural Production 

And Trade, 11 USDA Statistical Report, April, 1967. 

(Z4) Foreign Agricultural Service. "World Agricultural Production 

And Trade, " USDA Statistical Rep0rt, May; 1967. 

(25) Willard F. Williams and Thomas T. Stout. "EConomics 0£ The 

Livestock And Meat Industry, 11 The Macmillan Co. , 1964. 



66 

CHAPTER VI 

PATTERNS AND CHARACTERISTICS OF POPULATION GROWTH 

A. World-wide Population. 

Statistics compiled by the Unite d Nations indicate that the 

population of the earth reached about 3. 4 billion in 1967. Dur

ing this same year approximately 65 million new people joined 

our world society. This is the equivalent of adding the people of 

the combined nations of France, Belgium, and Holland. Since 

world food production is not now keeping pace, this growth rate 

pre s ents an unprecedented challenge to the agricultural industry. 

Although population statistics are incomplete in many countries, 

it is realistic to predict that the earth will have about 4. 5 billion 

people in 1980 and over 6 billion by the turn of the century. 

'The major increases are taking place in the most impover

ished countries . More than half of the annual populati0n increase 

takes place on one continent - - Asia. The 1. 6 billion people in 

Asia may increase to nearly 4 billion by the year 200.0, and that 

would be more than the present world population. Also, about 

2 out of every l 0 per sons added to the world's population in the 

last decade live in the less-developed areas of Latin America 

and Africa. 

Communist China remains the most populous country in the 
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_world with about 690 million people. India is second, followed 

by Russia, the United States, and Indonesia. 

The major cause of the recent acceleration in population 
: . .. ··' 

growth is a world-wide decline in mortality. Although the birth 

rate has increased in so.me countries_, such increases_ h~ve not 

b~_en sufficiently, widespread to account for more than a small 
. . .• . . ..; . . . . : ; 

part of the increas_e in total population of the world ( l). 
: . .. .. ' . 

Historically, the three important causes of death are war, 
• • f ; • • • ' .' •• • •• 

disease, and fami~e • . Although more people have been killed by 
I • • •' ' ' 

wars in the twentieth century than in past history, basic popu-
• • , , ~ " I • I , , • ' ' 

lat~on trends are not materially affected by war. Famine and 
. ....... . ' . 

disease _ar_e __ the big cu~prits - - w_ith famine rating on top ~ec_ause 
, .. 

it serves indirectly to increase the incidence of disease. Im-
.. , . ; : ,•' . .. . . ' : . .· . . . . . . . . 

provements in medicine and human ~utrition have helped reduce 

death ~ dramatically in much Qf the world. Life expectancy 
. . ,· . : . 

has now feached 65-70 years in many developed countries -- com-

pared to 25-30 years at the beginning of the Christian era. . . . ·. . . . 

There are still striking differences in .average ages of people 
·1 a::-, ·, · .. 

in the various countries of the world. Natives of Guinea Haiti, 

Greenland and India can expect to live only about 30 years, while 

people in We~~ern Europe and North America have a life expect-'.. . . . . . . ,. . . . 

ancy of over 70 years. 
. . . . . .··· . \ ~ .. 
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B. United States Population. 

The population of the United States in January, 1967 reached 

almost 198 million. We have a net increase of about 330 people 

every hour - - a birth every 7- l /2 seconds, a death every } 9-20 

se.conds, an immigrant every 90 seconds and an emigrant about 

every 23 minutes. 

. . . . 

The last complete treatment of the nation's population struc-

ture was presented in J 965 under the title "Americans At Mid-

-Decade" (2). Our birth rate is now about 2 l per I 000 popu-

lation and the death rate slightly over 9 per JOOO. Birth rates 

jumped immediately after World War II and this group of young-

sters are now reaching college age. The United States birth 

rate has declined somewhat since 1957. One-half of the United 

States population will .be. under 25 years of age by J 970. 

The excess of females over males has continued to increase . 

.. 
· In J 965, there were 96. 4 men for every 100 women - - an overall ·· 

excess of 3. 6 .million more women than men. The life expect-

ancy for boys is about 69 years - - for girls about 7 3 years. 

The non-white population increased more rapidly than the 

white population during the early ; 960 1s; Non-whites represented 

about J 1. 9 percent.,of the total p~pulati9n in l 965.· 

. . 
Geographic differences in population growth during t.he decade 

of the 1950's are shown on th~ a'ttached "map. 
.. 

The most rapidly 

growing areas are the Southwest, Florida, ~nd_ parts. of the Cen- .. · · 

tral East Coast and Great Lakes Region. 
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Average annual percent change in population by states 

1960 to 1965 
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C. The Rural-Urban Shift. 

One of the most characteristic patterns of population charge 

as the economy develops in most count.ries has been the migration 

of people from the rural areas to the metropolitan centers. This 

rural-urban shift is of utmost L.nportance to the agricultural in-

dustry indeed it is ~outgrowth of progress in food and fiber 

production. 

In the United States, for exam ple, 85 out of 100 persons lived 

in the country during the Civil War period. By 1940, the United 

States had only 34 percent of the labor force on farms. In J 965 

this was reduced to 6 percent and this trend is continuing (3) . 

By 1964, the number of farms in the United States had dropped 

to ahout half of the 6 . 5 million peak reached early in the century. 

Some authorities predict that the total number of farm units will 
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drop to Z million by l 980, and 1 million or less by the year ZOOO 

(4), Even in Texas, which is one of the fastest growing states, 

144 counties out o~ the total of 254, lost population during the 

decade of the fifties (5). 

D. Family Planning And Population Control. 

The United Nations, along with such agencies a·s UNESCO 

and the World Health Organization, are actively supporting ed

cational and medical assistance programs on family planning and 

birth control. This action is necessary, in spite of some reli

gio~s objections, in view of the fact that in the underdeveloped 

countries, 40 percent of the people are under 15 -- just coming 

into the child-bearing years (Army, l 966) . 

Japan is the .only country to date that has succeeded in nearly 

stabilizing its population. South Korea and Taiwan have appre

ciably reduced their birth rates over the past three years (6). 

India is also developing a nationwide family planning program 

which holds some promise for the long-term future. Other na

tions are slowly taking action to curb the number of new-born 

mouths to feed. Birth control is not an answer to today's pro

blem -- r 'ather, it is part of a formula for the · future. In the 

meantime, uncontrolled pop';llation growth is rapidly eroding a

way our scientific progress and reducing the effectiveness of 

millions of dollars of aid to underdeveloped .countries. 
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CHAPTER VII 

WORLD LAND RESOURCES 

A. Distribution And Use Of Land. 

Only about 29 percent of the earth's surface is land area, 

and much of this 33 billion acres is too cold, too dry, too hot, 

or too high for efficient agricultural use . High mountains and 

polar areas occupy over 20 percent of the land surface. Huge 

deserts, such as. the Sahara, Gobi, and Thar, constitute anoth-

er unproductive area of over 20 percent. Tropical rain forests, 

submarginal soil areas, · and rugged terrain reduce the produc-

tive area by another 30 percent. Consequently, less than 30 

percent of the total world land area is suitable for the produc-

tion ~ food. This includes both cropland and permanent pas-

ture. 

As shown in the attached diagram, the amount of land used 

for agricultural purposes varies from about 47 percent of Oce- . 

ania, where this usable land is largely pasture, to about 21 per-

cent in La.tin America (1). Western Europe has the highest 

percentage of arable land - - about 23 percent overall. As our 

technology improves, this pa.tte.n• of land use will change. The 

fact remains, however, that over 70 percent of the world's land 

surface is not now suited to either livestock · grazing or crop 
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LAND USE PATTERN BY ·REGION, 1959 
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production. 

On a world-wide basis·, ·wheat ·occupies more harvested 

land area (excluding forage and fodder) than any other crop -

- over ZZ percent . Rice is harvested on. about 13 percent of the 

land .area; . corn,' . i'i' pe~ce~t. and. sorgh~m "z:id millet about 10 

percent. All grains occupy 71 percent of the world harvested 

area · (Z). Next in importance is oilsee~ crops with a harvested 

area of 7. 2 percent of the total. 

In the United States, reliable statistics on land capability and 

land use have been compiled by the Department of Agriculture. 

Eight "Land Capability Classes" have been identified which ex-

press the range of suitability for cultivation or other uses and the 
I: 

need for conservation treatment. For example, Class I, II, and 

III are suitable for regular cultivation. These three classes 

co~stitute about 44 percent of the private agricultural land in 

~e 48 contiguous states, or a total of 637 million acres (3). 

Class IV land is marginal for cultivation ( 169 million acres), 

.and Classes V, VI, VU, and VII~ are best adapted to permanent 

vegetation such as forest and range production (642 million acres). 

The actual use of land is not always in accordance with its 

·recommended capability for cons.ervation purposes. Agricul-

tural land on the U. S. mainland (48 s.tates) at the last census was 

about equally divided between cropland (3lo/o), pasture and rang_e 

(33o/o), and forest and woodland (31 o/o). All o'ther uses of agricul-

tural land (farmsteads, roads, etc.) occupied about 5 percent of 
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the area. 

B. Cultivated Or. Arable Land. 

The amount of arable land (land suited for cultivation) has 

always been a critical factor in food production. For the world, 

this arable acreage now stands at 3 . 5 billion acres or 11 percent 

of the earth's land surface. The area actually planted to crops 

in a given year is considerably less, usually about Z. 4 billion 

acres, or 7. 6 percent of our total land area (4) . 

Estimates indicate that, under the present state of the agri

cultural arts, 38 percent of France is arable land. This compares 

with about 30 percent of India, 64 percent of Denmark, 25 per

cent for the United States, and about 5 percent of China. The 

Soviet Union, with an area about three times the size of the 

United States, has only 470 million acres in farms, or about 9 

percent of its total area. 

A realis.tic approach to analyzing present and potential re

sources 1s to calculate the number of acres of arable land per 

person. It is estimated that, with present technology, about 1 

acre per person is desirable to produce enough food .for an ade

quate standard of living. At the present time the Far East has 

only 0 . 8 acre per person. Communist Asia has 0. 4 acre per 

person. The a~oun~ of_ arable land per person in Latin Amer

ica is about 1. 3 acres, Africa and West Asia about 2. 3 acres . . 

The United States has about Z. 4 acres of arable land per capita. 
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The Food and Agricultural Organization of the United Nations 

calculates that by the year 2000, the gross acreage pe:- person 

in the world will be reduced to 1. 5 . . Tillable land per pei:son will 

be less than 1/2 acre. 

C . The Forest Resource. 

Forests once covered about one-half of the land area of the 

world. This acreage has gradually been reduced through harvest

ing, fire, and geologic change to about 11 Jiillion acres - - one-

-third of the total land a~ea . 

At the present time· about one-th~rd of the forested area is 

classified as commercial and one;..third non-commercial. The 

remaining one-third could eventually become commercially val-

uable with the continued development in timber tec~ology and 

under certain economic conditions. About two-thirds of the 

world'.s forested area is broadleaf species and one-third coni-

ferous. 

~bout half of the world's present output of sawlogs and 40 

percent of its total wood now comes from North America and 

Western Europe. If sustained output in the rest of the world 

could be brought to the European-American level, it may be 

possible to double our yield. Even this increase would not meet 
-· t . : : • , : • , : ' , 

the projected needs for the year 2000 - - estimated to be 300 per-
.. : . { . : 

cent of the 1965 level (5) . 
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feet. 

In 1960, the total cut of world timber was 62 billion cubic 

This harvest was used approximately as follows: 

Saw and ·veneer Logs 
Pulpwood 
Fuel and Charcoal Wood 
Other Industrial. Wood 

. 37% 
15% 
42% 

6% 

Forests occupy about· 30 percent of Europe, · 25 percent of 

Africa, and 19 percent of Asia. . The United States has about 

77 3 million acres of forests (including Alaska and Hawaii) 

about 33 percent of the land area. 
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Timber production is very time consuming and complex. 

For example, most of the timber ne~ded forty-fifty years from 
~ . . 

'·how must come from trees already established and growing (6). 
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Variations in species composition; ·size, stocking. quality, rate 

of growth, insect and dise ~se da.mage, etc . complicate the man-

agement patterns . 

Forests .are a renewable natural resource . Under proper 

management they are self-perpetuating. Their va lue is not con-

fined to timber production alon~. but extends into areas such as 

watershed protection, grazing, and public .. r e creation. 

D. The Range Resource. 

Grazing i s the largest single use of agricultural. land . The 

. \. . . :, ' . . ~. 

United States alone has over a billion acres of range and pasture - . 

!'and"·- - areas not primarily .. ada:pted to cr.~p .productio~ or to other 

intensive land use areas best suited to grazi.ng by livestock or " 

wildlife (7) . 

Lack of sufficient water i .s th~ . predominant limitati~n in pro-
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ductivity of rang·e land. Rough topography, remoteness, soil 

adversities, and severe temperatures may also impose 

significant restrictions. In the Eastern United States where 

rainfall is more abundant, grazing areas are frequently classi

fied and managed as permanent pastures rather than native range 

la.nds . 

In general, the per acre income from the range resource 

is low. From a business standpoint, the greatest yield from. 

the resource comes through livestock products -- with a total 

income (because of the tremendous acreage) only slightly below 

that of cultivated crops . It has been estimated that over two

-thirds of all feed required by domestic livestock in the United 

States is derived from grasslands (8). On a world-wide basis, 

most of the world's 978 million cattle, 996 million sheep and over 

500 million goats spend part or all of their lives on range or pas

ture lands . 

The range resource presents a complicated eco-system 

for study and management. Productivity is influenced by many 

factors, including grazing management, soil characteristics and 

micro-climate. Most range or pasture land is not used .for a 

single purpose. Harvesting the vegetation with livestock is only 

a part of the total management scheme. The resource may also 

be important because of water yield and runoff patterns, forest 

productivity (over 2SO :million acres of forest land in the U.S. is 
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'grazed), and recreation. Also, it has been estimated that over 

10 million head of deer, elk and antelope obtain forage from ranges 

and pasture in the United States (9). 

Most native ranges are producing less than half of their 

potential. With the increased world-wide demands for fpod these 

areas must be improved and brought into higher production. 

The ruminant animal, through its ability to convert roughage 

to meat, is the primary means of making productive use of these 

vast range lands. Therefore, much of our future meat supply 

must come from ruminants grown for part of their life on native 

vegetation where the land is too wet, too dry, or too rough for 

cultivation or more intensive use . 

E. Parks And Recreation. 

The use of land for public parks and for outdoor recreation 

is now recognized as an essential part of resource planning. A 

recent report of the Outdoor Recreation Resources Review Com

mission stated that approximately 234, 000, 000 acres in the U.S . 

were devoted to outdoor recreation, to which could be added another 

two-three million ac :i:e s in urban parks ( 10}. 

Outdoor recreation areas are primarily administered by 

federal, state, or local governments for general public use, 

although increasing opportunities are developing for the private 

land owner to consider recreation as another source of income ( 11). 

This is especially important in view of the fact that many of our 
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major parks are in the low population areas of the West and were 

established primarily for their scenic or historic values . 

Within recent years, park planners have made a serious 

attempt to determine the specific recreational requirements for 

people as expressed in land,,area ( 12). These estimates place 

the ideal distribution of land -.for recreation purposes ~t about 20 

acres per thousand population for. city, c~unty, and regional parks, 

for ·the states about 60 acres, and about 100 acres in federal hold-

ings . 

F. Principles Of Multiple-Use Management. 

Most land has value to the individual and to society for more 

than one use . This is especially true for native range or forest 

land . Harvesting the vegetation by grazing livestock or by tim

ber production is only a part of the total management scheme. 

The resource may also be important because of water yield and 

runoff patterns, wildlife production or .protection, and outdoor 

recreation. · 

The principles of multiple-use management should be consid

ered in all land use. In some situations, society as a whole has 

a greater stake in the land than the individual landowner who may 

be seeking an income through farming, grazing , or timber pro-

·. duction . . We a:re just beginning to realize the importance -of mul

. ti-ple-.use in many:·:of..:our farm and livestock operations. 
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CHAPTER VIII 

THE WATER RESOURCE 

A. Water Availability And Demand. 

The demand for water is increa sing a t an a la rming rate. Many 

authoritie s now believe that water will be the first limiting resource 

in world food p r oduction. Water i.s also required to produce steel, 

to refine oil and to operate our growing metropolis. 

As our standard of living rise s , so does our home consump-

tion of water. We need only about 2 quarts daily for dri nking, but, 

even in the early 1900's our home use was about 10 gallons of wa-

ter per person per day. Now, each of us is using over 180 gallons. 

Our U.S. population now uses a total of 360 billion gallons of 

water per day. Although agriculture us es nearly half of the total, 

industry and municipalities are placing increasing pressure on this 

resource . By 1980, industry's requirement for fresh water in this 

country is expected to reach 394 .killion gallons per day - - more 

than the total use for all purposes in 1965 ( 1). Recent estimates 

indicate that 20, 000-50, 000 ga llon s of water are used to produce 

a ton of steel, up to 1000 gallons per ton of coal, and over 7 gal-

lons of water a re us e d t o proces s 1 gallon of gasoline (2.). 

Many attempts have been m a d e to calculate minimum water 

requirements fo :·:· 0 a r major food needs . To grow a pound of wheat 
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in the field will require about 1500 pounds of water . If ·we follow 

this wheat on th rough the milling processes, with average losses, 

an.cl to the completed b read, we find that over 2500 pounds of wa

ter arc used to pr oduce 1 pound of bread. To produce 1 pound of 

rice may require as much as 2 tons of water. 

As we introduce animal protein or other essentials for a bal

anced diet, the water r~quireme~~ ts are increased corresponding

ly . For example, o:n s·on1·e· bru·sh ·in:fested rangelands in West Tex

as, over 100 tons of water a .re u,~_ed in the r.roc~ss of producing 

1 pound of beef - - measured at the supermarket level. Much of 

the water involved in a'.gricultur·e is ·dissipated by undesirable 

weeds and brush or evaporates from the unprotected ~oil surface. 

Also, most of the water necessary to the process of photosynthe

sis is transpired through the plant and returned to the atmosphere. 

B . The Hydrologic Cycle . 

The evasive nature of water as a resource is emphasized 

by the highly variable patterns of precipitation (in time and space) 

and the complicated pathways of water as it passes through .the 

hydrologic cycle - - from ocean to land and back to the ocean. 

Water is, in a very real sense, a renewable .resource. 

Of the total estimated precipitation -- some 380 billion acre

-feet - - only about 80 billion faU on the land as rain and snow. A

bout 27 b i llio"n ac re feet of this finds its. way back to the sea in 

springs, streams, or glaciers. The remainder evaporates or 



works its way down to underground aquifers for storage or later 

re-entry into the complicated hydrologic cycle . 

The Hydrologic Cycle 

WORLD WATER BUDGET 

INCOME Total precipitation 
(Rair., sleet and snow) 

OUTGO Fall over the Ocean 

Fall over the Land 

Runoff discharged to the oceans 

Used where it falls 

Evaporated or transpired with 
out beneficial use 

Diverted and consumed 

380 Billion acre feet 

300 Billion acre feet 

80 Billion acre feet 

27 Percent 

39 Percent 

32 Percent 

2 Percent 

89 
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C. Irrigated Agriculture . 

Man first started using water for irrigation in ancient times. 

During the Bronze Age, in the Biblical period of Abraham, com

plex irrigation systems were designed and used in the Mediter

ranean region. Irrigation has changed the geographical pattern of 

food production more than any other single factor . It has moved 

intensive agriculture into arid and semi-arid regions and has be

come accepted as a risk-reducing factor in humid and semi-hui:nid 

areas. 

Irrigation or other methods of water control makes possible 

the full use of technology in food production. It brings out the 

genetic potential of plants. It increases the effectiveness of ferti

lizers. It allows for crop rotations designed to maintain organic 

matter or reduce erosion . Water management increases the pro

duction of land two- to four-fold . 

In the early sixties irrigation was used on 370 million acres 

in the world - - about 13 percent of the total arable land. The ma

jor regions of the world had the following percentages of irrigated 

land: Europe - 5. 9, the Soviet Union - 8 . 3, Asia - 64. 8, Africa -

3. 8, Oceana - 0 . 6, South America - 3 . 2 , and North America -

13. 4 percent (3). 

By 1963 the United State$ had 10 percent of all the land under 

irrigation in the world -- about 37 million acres. Much of this ir

rigation -- both from surface and underground water sources -- is 
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in the semi-arid or arid West. Studies have shown that water used 

for irrigation may generate $3. 40 off the farm for every dollar 

generated at the farm level (4). This is due· to the multiplier effect 
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which adds money to the supply, agribusiness and marketing 

sectors as crops and livestock are produced. 

With the growth of industry and the development of metropol-

itan areas, the competition for wate·r has increased. At the pres -

e n t time water for food production is in a lower priority than the 

use of water by metropolitan areas or many industries. Predicted 

water deficiencies by the year 2000 therefore may lead to a shift 

in some intensive farming back to the higher rainfall areas . If 

this change occurs in the United States, we can anticipate substan-

tial increases in the c o st of production. Reasons for this expected 
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cost increase relate to highly variable and low fertility soil con

ditions, · small ope·rations , increased land prices, more insect 

and dis·ease problems and other factors . 

D. The Problem Of Pollution . 

Water pollution is a serious concern in many areas of the world. 

This problem ranges from direct contamination by improperly 

treated effluent di scharge from towns and cities to the problem 

.. 9.f.chemicals from agr~culture and _industry. The water in the Ohio 

River is borrowed and used 2-1 /2 times before it reaches the 

Mississippi. In many instances agricultural chemicals and indus

trial wastes are difficult to remove (non bio-degradable) ·- - 1·esult

ing in fish kills or the destruction of oyster or clam beds at the 

e stua·rie s . 

' Another source of water pollution is silt or top soil washed 

from lci.nds not under adequate conservation treatment. It has been 

estimated that the Mississippi River, at peak flow, carries enough 

soil to cover a 40 acre field 8 inches deep every minute . Siltation 

of dams and reservoirs is a common problem in many parts of the 

world. 

Both the ·Federal and State governments have enacted recent 

1 egislation to restrict or reduce water contamination. It can be an

ticipated that industries, municipalities and farms will be expected 

to improve' their waste control methods and techniques in order to 

p revent further pollution . 
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E. New Directions For Water· Resea.rch. 

One of the greatest opportunities for research on food pro-

duction lies in the realm of increased efficiency of water use by 

plants. Most of the water taken up by the plant root system passes 

on out the leaves in the transpiration stream. If we could retain 

or recycle water in the plant or otherwise keep this water from re-

-entering the hydrologic cycle by evaporation, better use could be 

made of it. Interesting new chemicals for transpiration reduction 
. . . . . . . . . .. . . . ' . . ..... · . . 

are now being tested . 

· ·Salt water conversion, although unrealistic in terms of present 

economic conditions for agriculture, may become "\ necessity in 

the future. President Johnson recently indicated his views, in part, 

by quoting a statement made by President Kennedy: "There is. no 

scientific breakthrough, including the trip to the moon, that will 

mean more to the country which first is able to bring fresh water 

from salt water at a competitive r.ate ..... 11 (5). 

Gigantic engineering schemes for water diversion to agricul-

tural areas are now being proposed . One of these programs, called 

NAWAPA Concept, would involve Alaska, Canada, the United States 

and Mexico (6) . Plans are also being studied within the {!nited States 

for utilizing · surplus water in the Columbia, the Mississippi, the 

Missouri and other major river systems. Before these programs 

become a reality many legal, economic and political problems must 

b~ solved. In the meanlime, the agricultural ·industry is facing a 



94 

major challenge to improve water efficiency and better conserve 

the resources now directed toward crop production. 
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CHAPTER IX 

MAJOR KEYS TO A PRODUCTIVE AGRICULTURE 

There seems to be no doubt that, in our predominantly hungry 

world, American agriculture has set a unique patte rn for progress. 

We have attained an enviable position of abundance and efficiency of 

food production. The developing nations of the world are now look-

ing to us for guidance in the management and utilization of their own 

resources.· Cons.equ.ently, we need to consider carefully the question, 

"What is responsible for the fantastic progress in American agricul-

ture as compared to most of the rest of the world?" 

In a ·recent report on agriculture in 26 developing nations ( 1). 

the USDA listed five factors which exert a major influence on pro-

duction potentials; fl) climate; (2) rate of illiteracy; (3) supply of 

land resources ; (4) cultural patterns and (5) government system. 

Christensen (2) attributed the success of American agriculture to six 

items; (I} a large supply of land and water re sources; (2) large invest-

ments for education; (3) development and diffusion of new knowledge; 

(4) complimentary industrial d e velopment; (5} a good structural organi-

zation of farm production and marketing and (6) public and private in-

stitutional services . 

Still another approach was suggested by Thomas M. Ware, Board 

Chairman of the American Freedom from Hunger Foundation, when 



96 

he set forth six vital conditions that must co-exist befo.re all men can 

hope to be adequately fed: ~ 1) government policies · that encourage the 

development of agriculture, (Z) tools, fertilizers, chemicals and seeds, 

(3) available credit for their purchase, (4) adequate education in ·the · · 

. . . 

use of these materials, (5) incentive for farmers to increase food pro-

duction and, (6) a ·food processing and distribution system (3) ~ 

Dr . George Harrar, President of the Rockfeller Fou~dation; . em-· . 
. .. ..· .. 

phasized t'fte impo~tance of combining "fertilizer and ·high· yielding va• 

rieties 11 and the fac~ that "the ba rrie.rs , then, are not technological 

but human" ( 4). . 

These problems were further emphasized at an lnterna:tion~i Co~~·: · ... . 
. . . . 

ference oJ\ Productivity and Innovation in agriculture at the Massachu-

setts Institute of Technology in 1965 (5). Participan.ts at this meet-

ing outlined six ' '.Preconditions for agricultural qevelopment. " Th~se : 

were ( 1) a will to develop agriculture; (2) some ·modicum of political 

stability and co~tinuity; (3) a mi~imal corps of administrativ~ and . or'ga:~i-

zational talent and competence; (4) the existence of at least a few na-
. . 

tionals trained in agriculture; (5) expanding markets for the products 

of agriculture and (6) available domestic and foreign resources to supply 

the necessary capital inputs. Other authorities have listed the essential 

ingredients to progress as five, ten or some different magic number or 

combination. 

In this presentation ''Nine Keys to Progress" are proposed. These 
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encompass the majo;r elements of previous stud~es ~ut also lend empha-
. . . .-. . . - . , ·- ' 

sis to some ne~ and different factors ))ased pi;imarily upon a cas.e study 
. . . . . . . . ~ . . 

of how scientific agriculture, . in which the Unite_d St.ates stands at the 

forefront, , developed into the mighty food producing machine we have 
. . . ~ . . . . .. ' . . ., I , : 

• • - ' , t 

toci.ay; It is presented, not to show how America can feed the world, 
:' .. _. . : 

because it c.an'~.- · Bl_lt it_ is_ presented _as a guide to food production--
~.. . ~ : . . 

a patter~. for progress that other countries may follow, a technique 
- . . : ; : . . . . . . .· .· ~ . .. . . . . ·. . . . . . . . . 

. . . that perhaps solll:e day may eliminate hunger throughout the world (6). 
• • ' • • • i'_• . .... '1 ' • ': : : '', ' • • ; ' • ' ; ! • • ' ' • ' ' : .· ' .;; • •' ~/ • ~: •' • I • • . ' 

In Edwa_1:'d !figbee's book American Agriculture (7) the statement 
.. ~ .• .. , • ,• 1/ I· · • • • • . '. • ' • • • • • . 

is made that "part of our good fortune is a geographical accident. 11 

This r;J~atement is tr.ue. Part of our success in agricultural produc-
... :_ , .. . : . t • . • - .: - ~ . i· .· . ( . . ' 

tion i,s related to a sound resource base. But many other countries 

also have goocl. agricultural resources. For example, under the pre-
.. -: .' · .. . . ·:, 

sent sta~e of the agricultural arts, 38 per cent of France is arable 
' +, .. , I 

land . suitable for the production of cultivated crops. This compares - . . . 
. ..... 

with 30 per cent in India, 64 per cent in Denmark, and about 5 per 

cent of China. The Soviet Union with a total area about three times the 

size of the United States has only about 9 per cent of its total land suit-

able for cultivation. 

Certainly these differences are significant as each country plans 

. . 
for an expanding number of mouths to feed. But a good land resource 

base alone is not enough. Resources are not an end in themselves. 

In order to make these resources productive, other factors must be 

brought into the picture. 
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A. A Good System Of Education-And Research. 

The unique arrangement of the American agricultural college 

or university has been a major factor in sustaining our progress. 

We have combined three major activities under one institution--

teaching, research and public service. This effective combin-

ation of responsibilities has been made possible by government 

~{ 

action through the passage of the Morrill Act in 1862 creating 

the Land-Grant Colleges, the Hatch Act in 1887 setting the stage 

for resec;Lrch, and the Smith-Lever Act in 1914 clarifying the role 
· .. .. . 

of continuing education or agricultural extension. 

America has made a serious attempt to provide a college 

education in agriculture for a large proportion of our population. 

. ' . . 
In addition, we have developed some individuals into highly spec-

ialized scientists. Our curricula have been designed to train 

students for specific positions in a broad spectrum of activities 

rather than just to "educat·e 11 per se. Research has kept our fac-

ulty cu~rent, and constant exposure to the public and the industry 
~ · ! ~ ' 

has helped focus attention pn the major issues of our time. 

B. Development Of Quality Plants And Animals Through Genetics. 

High quality genetic material in plants and animals is a basic 

factor in the realization of mankind's most sought after goal--ag-

ricultural abundance . The high producing plants and animals that 

efficiently convert the raw~~materials today into human food are 

the product of long-term research by individual farmers, industry 
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and government. 

Research has constantly improved, and is still improving 
···. : • • l .... · .. 

the basic genetic potential of our plants ·:and animals. Our farm-

ers and scientists are working together to rebuild and change the 

genetic make-up of our crops and liv~sfock to give the · ~o;isumer · 

what he wants, when he wants it, and at a price he can afford to 

pay. 

C . Application Of Mechanization And Technology. 

The application and control of power in its many forms, the 

improvement of the technical pra~tices , and the substitution of 

machines for menial labor have radically changed the face of our 

farmland and increased our efficiency and .. output. In 1964 Ameri-

can farmers owned 4. 5 million tracto.rs -- displacing 22 million 
. . 

work animals and releasing about 76 million acres that were pre-

viously needed to feed them. We . use more power in agriculture 

than in any other segment of our economy. Aircraft.are a common 

sight over our fields, applying fe'rtilizer, insecticides and seed. 

The story of the grain combine or the cotton harvester is a story 

of the shift from drudgery to freedom. Mechanization and technol-

ogy have helped make American agricultul'.e the great success story 

of our times. 

D. Proper Use Of Agricultural Chemicals. 

All foods are chemicals . Water , air and soil are chemicals. 

All the history of man 1 s use of cn'emi c a ls dates back to the time 
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.... . 

E. 

when' he fir'sf preserved food' with smoke or used salt for fla'vor-

ing. 'Today agricultural :chemicals ·are an essential. tool in the 

production, storinff and .. prt)cessing of an abundant and wholesome 

food· ~upply~ ·c ·hemical fertilizers have made ·poss1ble . fantastic 

.. crcip 'yield~' and' pesticide's ha.ve helped protect plants, a:ni~als 

stiil nuiiif·{the ~ork·. of a miliion men and cause produc'tion ' and 

·j>ost-hatve~t"1los~s·ea· equivalent to. the y1eld of i2o ·million a·C:res. 

The. r·e~c~nt ·emphasis· on a return to 'the "natu~al" erivfronment 

- - a return to the chemical-free balance of nature ' ·-~ iS ,''unrealistic 

and misleading.:· A.t .th~ · eame time. · we need to st~~en·gthen. b'ur 

program of health protection and to study the long·-term· ~ff.J"~ts 

of'che-~iCals ·on· o'ur· total environment. Thfs is· a partnership 

'resp0~sibilitt of sdence, industry and govern~ent. 

Modification O'r.:.. -And· Adaptation To- -Envii-onment. · 
.... 

On.ly a v~·ry s~ati pcfrtion of the earth's · ~nfrface 'is. ideai for 

• . . • . •• • ' ; f • 

. food production: yet food. crops are grown in all coritineritsi'and 

under extte~me clirriatic conditions. To make .this possib'te~ .· man 

enviroru·~·ent~~ He· ha~ mad·e forests more arid by removing tim-

ber and i~ttir{g· s~miigh.t re-~ch the earth Is surface. He"has made 

' :t'he· arid, i~gibrhr'prc>du~tive by .irrigation, : cropping ·systems that 

· · "1ea~e ; p'rc5te~'tiv~ ··'c ·over/ · and other cultural practices. He has drained 
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swamps in some cases and pumped water from deep underground 

sources in others. By modifying his environment, he has added 

millions of acres to our production potential. 

. And in ar.eas where the environment has been difficult to 

modify, he has adapted to the env:ironment himself and modified. 

the biological organisms using .the area . . He has brought in drought

resistapt plants, bred up new ones that could better withstand ex

treme climates, and developed new crops for each area he has 

entered. He has brrught in heat-resistant livestock in the south 

and bred for cold res~stance in the north •. 

F. Adequate Storage, Efficient Processing And Rapid Trans~rtation 

Of Akricultural Pr.oduc'ts. 

One of the major keys to the success of our., bountiful f()od 

supply is that we save what we produce. Our efficient network 

of storage, processing and markeJing plants permits us to pass 

on to the co:nsume.r the product of our soils, with a minimum of 

waste. This is in contrast to the fact that many countries of the 

world lose 40-50 percent of their basic farm products through 

. waste . or spoilage . . In India, alone, estimates indicate that rats 

consume or destroy over 30 percent of th~ gr:ain produced. 

In the developed countries, to<\fly' s farm products are harvest

ed, placed on fast motor .trµcks or trains, and sped to modern 

storage facilities where they are graded, processed and packag-

ed for most efficient use. Storage firms are operated to maintain 
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the uniform high quality that comes from the field. Whether it 

is wheat from Kansas, apples from Washington, or grain sorghum 

from Texas, there is always a scientifically designed facility near 

the field to save the product for future use. Each pounq ,of pro

duct saved is a pound of food for a hungry world. 

G. Capital And Credit Availability. 

No businc::;s or· industry can operate successfully without 

a ready source of capital and credit. Thi.s is usually provid<;!d 

through both government and private industry . . In agricul~.ure, 

where crops are grown and harvested on a seasonal basis, _t:he 

farmer is highly dcpcnden.t upon <i:redit to carry h1ro through to 

the harvest. 

The resources of the developing countries cannot be made 

productive without large capital expenditures and credit at rea

sonable interest rates. 

H. Individual Initiative And The Free-Enterprise System. 

The resources of America could not have been made to yield 

quality food in abundance for 198 million people with a small ·re

serve without the individual initiative of people -- people working 

in an environment that allowed for the growth and development 

of their talents. 

Men with vision initiated research - - to find new varities of 

crops, new sys tems of n1anagem e nt and new te chniques for mech

anization. Closely as socia ted with the research program - - and 



equally necessary to the development of our economy - - were 

those people who had the talent and tenacity to educate youth and 

adults. People in research, education and the many services of 

supporting industry and government have joined with the farmer 

in feeding America and much of the world beside. 

l,; Responsible Government Programs And Policies. 

The ninth key is responsible government. In the early days 

of our country the farmer's business, by its very nature, waCJ un

stable. He could not depend upon the weather. Prices paid for 

his products were undependable on an exploitive market. Grad

ually, through our history, the citizenry of this country, working 

through responsible government programs, has joined hands with 

the American farmer to give him the stability he needed to oper

ate his agricultural enterprise. 

The Feder·a1 and State governments provide innumerable ser

vices to .the agrlcultural industry and to the consumer of food 

103 

and fiber. Such activities as research, support for education, 

protection of our boundaries from crop insects and disease, weath

er predictions and many other services are now expe.cted as a 

part of routine government operations. 
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c TTAPTE R x 

INTERNATIONAL AGRICULTURAL DEVELOPMENT 

One of the greate st challenges facicg th,e world today is the de -

velopment of a world-wide agricultural indus~ry with stability and 

sustained productivity.. The consumer .can no longer obtain· all of his 

needs from pro~ucts grown or manufactured within his country. Like

wise the local f'-LJ.·mer is affected by markets, events, and economic 

conditions in ma••Y places of the world remote to his own operations. 

A. lnternat.ional Aid And Trade. 

The developed nations of the world have both a moral . respon

sibility and an economic interest in sharing th~ir abundance with 

. a predominantly hungry world. E~perience has shown the Amcr

icall businessman that properly planned food aid to the .developing 

countries helps to stimulate their internal economy,, generate ad

ditional income, and eventually lead to increased dollar sales for 

our farm product~. For instance, the United State~ sells ~bout 

$~4 worth of agricultural commodities to Canada whe,re per capi

ta income is in excess of $1, 600 per year, ·yet we sell only 25 

cents worth of goods per capita to countries with _per capita in

comes of less than $100 per year ( 1) . 

The United States is now the world's largest exporter of agri

cultural products. Export sales take the output of~ out of every 
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four acres in the United States. "These exports support at least 

a million jobs both on and off the farm. They require financing, 

storage, :tn<l ocean transportation" (2). In addition, farm exports 

arc a major factor in our "balance of payments." 

With the completion of the GATT Conference (General Agree-

mcnt on Tariffs and TradP~ in 1967, it is expected that export 

sales may reach one-third of all U. S. agricultural production 

within the next few years. 

U. S. shipments of food through sales and assistance programs 

went to more than 130 countric s and amounted to $19 billion during 

the period 1954-1966. Japan is now the largest importer and may 

bcconic the first billion dollar market for agricultural products 

before 1970 ( 3). 

The major food sharing operations of our country go under 

the name of "Food For Peace." Most of the program comes un-

der Public Law 480. Public Law 480 has four separate titles. 

One permits us to sell our surplus farm prpducts to less devel-

oped countries and accept payment in foreign currency instead of 

dollars. This allows for a more orderly development of the inter-

nal economy of recipient countries. Another title authorizes di-

rect donations of food to countries for disaster relief. Almost 

1 billion dollars worth of food· was given to relieve the tragedies 

caused by earthquakes , droughts, floods , and other catastrophes 

during 1955-63. Donations of farm products ·may also be made 
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to American voluntary agencies and international organizations 

that carry on for e ign r e lief activities among schools, institutions, 

family groups, and refugees . 

Title iv of the Public Law 480 authorizes longterm supply 

of food with credit arrangements of up to 20 years to countries, 

firms, and individuals who arc working with the distribution of 

food. 

The Congress ·of the· United States took a strong stand to en

courage self-help when they acted on Section 103 of Title I of the 

Food For Peace Act of 1966. This Act specifies that, "In exer

cising the aurhorit ies conferred upon him by this title, the Presi

dent shall. . . Take into account efforts of friendly countries to 

help themselves toward a greater degree of self-reliance, in

cluding efforts to meet their problems of food production and 

population growth . " 

Thus, food sharing programs should serve three purposes 

- - to alleviate hunger, to stimulate local agricultural deveJop

ment, and to encourage long-range family planning programs. 

Even with the most efficient food distribution system, a few 

countries cannot meet the needs of an uncontrolled, expanding 

population. The w orld must look toward the attainment of an 

eventual balance between people and resources. 

B. Technical Assistance And Exchange. 

To h e lp bridge this knowledge gap, many countries have 
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undertaken multilateral education programs. This involves the 

exchange of thousands of people among the countries to study 

and to discuss ideas relating to economic development. 

In America, training and education programs for foreign 

nationals have been established by both the government and pri

vate sector. During the period of 1953 to 1963 .about 72-,. 000 

foreign nationals were given training outside their own: countries 

under the United States Economic Assistance Program. In 1966 

the re were approximately 90, 000 foreign students in the United 

States (4). Foundations, church groups, and others have he1p

cd in this exchange. During 1964 the Rockefeller Foundation 

alone awarded 1, 291 scholarships for graduate study in the agri

cultural sciences to people from 62 different countries. 

In 1965 about 8, 500 foreign trainees were supported in this 

country under USAID auspices. 1, 900 were supported in third 

countr.y areas and more than 670, 000 teachers have been grad

uated from colleges and schools which were establi!?hed with the 

help of USAID. Moseman (5) estimates that these graduates to

day provide about 70 percent of the teachers in Ethiopia, about 

40 percent in Viet Nam, 58 percent in Korea, 45 percent in Iran, 

and 33 percent in Turkey. 

Other government agencies are also engaged in iinternational 

education. For instance, the foreign service institute of the 



Department of State trained · 16, 800 students during 1965 (6). 

These students were trained in some 60 languages. 12, 000 

Peace Corps volunteurs wcrc ·also working in over 46 countries 

in 1965. 

Without doubt the re are increasing opportunities for trained 

personnel in international development, and in this process of 

exchange of ideas and p e ople, all countries should ultimately 

benefit. 
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CHAPTER XI 

MAJOR AGRICULTURAL AGENCIES AND SERVICES 

A. United States Department of Agriculture . 

The Department of Agriculture pc rforms functions relating 

to research, education, conservation, marketing, regulatory 

work, agricultural'adjustment, surplus disposal, and rural 

development. The total number of employees in the Depart

ment in 1966 was 103, 419 (1). 

( 1) Farmers Home Administration ( 1 i, 729) 

The Farmers Home Administration provides credit, 

financial assistance, and management assistance to: la) 

farmers to operate, develop, and purchase family farms , 

111 

(b) farmers and rural residents to build and improve homes 

and essential farm builttings, (c) rural groups to develop 

recreational facilities and community water supply and 

waste ~isposal systems , (d) local organizations to help 

finance watershed projects, (e) individuals and groups to 

build housing for domestic farm laborers and rental housing 

for the e.lder 1 y, (f) rural families and groups to raise and 

maintain income and living standards of low-income families,. 

(g). public agencies in rural areas for the development, con

servation and utilization of natural resources, (h) farmers 

who suffer loss of income and property ancl crop ·damage 
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from natural disasters. 

(2) Forest Service (28, 659) 

The Forest Service is charged with the responsibility 

for promoting the conservation and best use of the Nation's 

forest lands, aggregating approximately a third of the total 

land area of the United States. 

( 3) Rural Electrification Administration (934) 

Rural Electrification Administration administers loan 

programs (a) for rural electrification, and (b) for rural 

telephony. 

(4) Soil Conservation Service ( 18, 312) 

It has responsibility for developing and carrying on 

a national soil and water conservation program in cooper

ation with landowners and operators and with other agencies 

of government -- Federal, State, and local. 

The soil and water conservation program is carried 

on through technical help to locally organized and operated 

s~il COJ:?.Servation districts; local sponsors of watershed 

protection projects and resource conservation and develop

ment projects; and consultive assistance to other individ-

ua)s and groups . The nearly 3, 000 soil conservation dis

tricts cover almost 2 billion acres in all the States and Puerto 

Rico and the Virgina Islands . 
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(5) Foreign Agricultural Service (886) 

The Foreign Agricultural Service is an export promo· 

tion and service agency for United States agriculture . Its 

work covers 7 broad areas: (a) maintaining and expanding 

agricultural exports, (b) improving access to foreign mar

kets for United States farm products, (c) operating a global 

reporting and analysis network, (d) implementing the Food 

for Peace Program by administering major parts of Public 

Law ·4so, (e) formulating and administering Commodity 

Credit Corporation and FAS export program and pricing 

policies, (£) servicing United States consumers, and (g) 

administering a system of import quotas. 

(6) Agricultural Stabilization and Conservation Service (5, 458) 

The principal activities of ASCS include: (a) price sup

port, which is carried out through commodity loans and 

payments' to farmers or through direct purchase of agricul

tu.ral commodities from farmers and processors; (b) pro

ducti.on adjustment, which is carried out through marketing 

quotas, acreage allot"ments, and land diversion payments; 

(c) conservation and land-use adjustment assistance; (d) 

management of the inventories of the Commodity Credit Cor-

' poratiori through sales, export and domestic payments-in

kind, donations, storage, and related processing and ship-

ping arrangements; (e) · disaster relief; (£) the administration 
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of international commodity agreements. 

(7) Federal Crop Insurance Corporation ( 1, 817) 

The purpose of Federal Crop Insurance is to promote 

the general welfare by providing farmers the opportunity 

to strengthen their financial position. 

(8) Consumer and Marketing Service ( 14, 244) 

The Consumer and Marketing Service administers broad 

consumer food, consumer protection, marketing, and re

lated programs and activities of the Department, including 

assigned civil defense and defense mobilization activities . 

(9) Economic Research Service ( 1, 074) 

The Economic Research Service conducts programs of 

research in agricultural economics and. marketing both do

mestic and in foreign commerce. 

( 10) Statistical Reporting Service ( l, 553) 

The Statistical Reporting Service administers the fol

lowing: (a) crop and livestock estimates, and (b) statisti

cal standards. 

( 11) Agricultural Research Service ( 15, 470) 

The Service conducts research relating .to the produc

tion, utilization, and marketing of agricultural products. 

It also conducts regulatory programs that involve enforce

ment of plant and animal quarantines, pesticides regulation, 

and contr ol of d i seases and· pests of animals and plants . 
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( 12) Cooperative State Research Service ( 101) 

The Cooperative State Research Service administers 

Federal-grant funds for research in agriculture, agricul

tural marketing and rural life, and for cooperative forestry 

research and research facilities. 

( 13) Federal Extension Service (253) 

The Federal Extension Service is part of the cooper

ative extension service partnership. Three levels of gov

ernment - - Federal, State, and county - - share in financing, 

planning and carrying out extension educational programs. 

( 14) National Agricultural Library ( 189) 

The National Agricultural Library provides services 

to agricultural colleges and universities, research insti

tutions, government agencies , agricultural associations, 

industry, individual scientists, farmers, and the general 

public. It also provides coordination of Department activ

ities in scientific and technical information documentation. 

B. United States Department of Commerce. 

The major functions of the Department are to foster, pro

mote, and develop the foreign and domestic commerce, the 

manufacturing and shipping industries, and the transportation 

facilities of the United States. The total number of employees 

in 1966 was 31 , 892. Some of the more important agencies serv

ing the agricultural industry are shown below. 
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( 1) Bureau of the Census (5 , 293) 

(2) Enviro~mental Science Services Administration (10, Z31) 

(a) Weather Bureau 

.(b) In,s.titu~es for Environmental Research 

_(c) Coast a.nd Geodetic Survey 

( 3) Patent Office (2, 497) 

(4) Bureau of Public Roads (4, 716) 

(5) National Bureau of Standards (3, 608) 

C. United States Department of Labor. 

This .Depa.rtment is charged, among other things, with ad

ministering and enforcing ~tatutes designed to advance the public 

interest by promoting. the welfare of wage earners, improving 

their working conditions, .and advancing their opportunities for 

profitable employment., The tota:l number of employees in 1966. 

was 9, 084. 

D. United States Department of Health, Education and Welfare. 

Established for the purpose of improving the administration 

of those government .agencies with responsibility to promote 

the general welfare in .the fields of health, education and social 

security, this Department, in 1966, had 93, 135 ·employees. The 

major agencies with activities directly related to the agricultur

al industry are listed below. 

( 1) Food and Drug Administration (4, 040) 

(2) Office of Education (2, 202) 



(3) Public Health Service (35, 873) 

(4) Water Pollution Control Administration ( 1, 202) 

E . United States Department of the Interior. 

This Department is concerned with the administration, 

manage ment, conservation and development of certain natural 

resources . With a total number of \!mployees in 1966 of 63, 612 

the Department contains several major agencies having direct 

contact with agriculture. 

( 1) Bureau of Commercial Fisheries (Z, 150} 

(2) Bu·rcau of Sport Fisheries and Wildlife (4, 296) 

( 3) Bureau of Indian Affairs ·(15, 384) 

.(4) Bureau of Land Management (3, 925) 

(5) Bureau of Outdoor Recreation (365) 

(6) National Park Service (6, 957) 

(7) Geological Survey (8, 915) 

(8) Bureau of Reclamation ( 11, 349) 

F.' · Independent Agencies and Commissions. 
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There are a number of independent agencies and commissions 

· created by the Federal Gov<!rnment which pursue activities re

lated to the broad-based agric ultural industry. ·some of these 

arc liste d below. 

( 1) Atomic Energy Commission 

(2) Farm Credit Administration 
/ 

( 3) Inter state Commerce Commission I / 
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(4)' National Science Foundation 

(5) Small Business Ad mini st ration 

(6) Smithsonian In'stitution 

(7) Tennessee Valley Authority 

(8) Civil Scrvicl: Commission 

(9) Virgin Islands Corporation 

0. State Agencies Directly Related to Ag ric ulturc. 

· '( 1) Colleges and Universities. 

The Moi·rill Act of 1862, c reating the Land-Grant Colleges, 

was undoubtedly one of the most important and far reaching 

actions ever taken by the Congress of the United States. The 

impact of these "Peoples' Colleges" on our agricultur.al de

velopment has been far n~aching -- not only in this country, 

but throughout the world. 

Today, there arc many Colleges and Universities with 

resident instruction programs in agriculture. A few have 

terminal 2 year programs but most arc designed for the 

Bachelor of Science DL·g rel~, the Master of Science or the 

Doctor of Philosoph~ 

In the 1965-66 acarlcmic y<~ar the total enrollment in 

4 year college programs for the 68 member institUtions of 

the American Associati~n of'Land~Grant Colleges ·and State 

Universities w~s 41, 7 <)5"stu~lcnts (Z) ~ Enrollment iri agri

culture reporte d by the non-Land-Grant College s for 4 year 
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programs at 49 institutions in this same year was 14, 725 

students ( 3) . 

Colleges and Universities with over l, 000 students in 

B. S. programs in agriculture in 1965-66 were as foll_ows: 

Name of College or University Fall Enrollment 

Iowa State University 2,288 

Cornell University 2,095 

Ohio State University 2, 041 

Purdue University 1, 806 

California State Poly. 1, 644 

Oklahoma State University 1, 476 

University of Minnesota 1, 462 

Michigan State University 1, 415 

Texas Technological Cellege l, 184 

Brigham Young University I, 175 

Texas A & M Unive rsity I, 132 

University of Missouri I, 124 

In addition to resident instruction programs most major 

agricultural colleges are engaged in research and continuing 

education activities. 

(2) State Agricultural Experiment Stations. 

St'7t~ a .gricultural experiment stations have been a part 

of the Land-Gr.ant Colleges and associated with the United 
. . 

States Department of Agriculture since this relationship was 
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clarified by the Hatch Act in 1887. M ost Experime nt Stations 

are classified as State Agencie s for the purpose of conducting 

state-wide agricultural res .:?arch. 

In 1966, the State Experiment Stations we re r esponsible 

for 26. 6 percent of the total agricultural rese arch and d e velop

ment effort, amounting to expe nditures of $227 million ( 5). 

(3) State Agricultural Extension Service. 

Each of the States has an Agric ultural E xt e nsion Se rvice 

associated with the Land-Grant College. The se age nc ies work 

jointly with county. state and Fede r al progra ms in cont inui ng 

education for farmers. The progra m is cent<' rNl a r o und the 

work of the County Ag<.mt and sta t e - w ide spec iali s t s . 

The Extension Service als o provides lead e rship a nd 

guidance for the 4-H Club yo uth progra m s . In 1965 the r e w·c r c 

boys and girls from all parts of th e country partic ipa ting in 

4-H special projects and activitie s . 

(4) Vocational Agriculturu. 

Vocational and technic al e duc atio n in ag 1·i culture at the 

high school level is ~onducte d unde r provi s ions of th e Smith

Hughes A-:t of 19 17. This and s ubse que nt acts allowed for 

participation betwee n the F e d e r a l G ove rnment a nd th e State s. 

The focal point for vocatio n a l agric .ulture r ests i n ·the 

high school a g ricultural t eache r. In 1963 there we r e 9, 132 

schools in the United States offering vocational p rograms in 
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agriculture with a total class enrollment of 488, 624 students (6). 

In addition to the original classroom and laboratory in-

struction, the vocational agriculture teachers help administer 

the vast yoµth program of the Future Farmers of America . . 

(FFA). Membership in FFA has now reached half a million. 

A relatively new development associated .with vocation-

al agriculture has been the organization of the "Young Farm-

ers. 11 This group of young adults are dedicated to continuing 

education and overall improvement of farming. 

(5) State Departments of Agriculture. 

Most states have a Department of Agriculture with 

. responsibilities primarily related to regulatory work or 

the administration of state laws affecting. farm products. 

The extent of authority and 'size of operation of these state 

agencies varies from state to state. 

(6) Other State Agencies. 

Agriculture is directly or indirectly influenced by many, 

other state agencies. These agencies may have responsibil-

itics for water resources , tourism, wildlife management, 

state parks, state forests, transportation, seed certification, 

insect inspection, or other matters as may be directed by the 

individual st~tc lcgislaiurc. 
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CHAPTER XII 

CAREER OPPORTUNITIES 

IN THE MODERN AGRICULTURAL INDUSTRY 

An examinatfon of today's changing agricultural industry clearly 
indicates that the demand for well-trained scientists and bus.inessmen 
will continue. Recent surveys by the American Association of State 
Universities and Land-Grant Colleges indicate that there are two pos
itions available for every agricultural college graduate. This demand 
will inc;rease as we become more involved in the· development of inter
national agriculture and as our expanding population places increased 
demands on us for more food and fiber. 

The average college graduate earns over $125, 000 more than the 
average high school graduate. The charts below show the general re
lationship between monthly salary and education for scientists and en
gineers. These data also reflect the value of experience and addition
al advanced study. 
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