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A foreword by the 
Secretary of Agriculture, science ha* ushered m 
the Atomic and Space Age. Man has launched satellites and is now 
planning with a degree of confidence on reaching the moon. These 
thoughts and plans stir us. They are an index of the strength of human 
aspirations, imagination, and genius. 

But with all our Space Age planning, we still live close to the land. 
Many of us make our living from it. Many others derive pleasure from 
the recreation that the forests, fields, and streams afford. For each of 
us the land provides living space and is the source of our food, clothing, 
and housing. 

Land, indeed, is part and parcel of our growth as a Nation—of our 
history and our national attitudes toward freedom and democracy. Ours 
is a choice land, blessed of Heaven. 

As citizens, then, we should know more about land. We should get 
a panoramic view of the makeup of our country—cropland, grazing and 
forest lands, city land, lakes, deserts, and mountains, all of which form 
the natural resources base of our Nation. 

Worthwhile also is the knowledge we gain when we travel the land 
and sec the variations in topography, soil, plant cover, and climate; the 
ownership and management of land; and the practices of farmers and 
ranchers. All reflect the forces of environment on man and the patterns 
of settlement. 

From the technical viewpoint, we need to look ahead to the require- 
ments of coming generations for food, fiber, and timber and for urban 
and rural development. 

Such an inventory and projection can tell us what we must do to 
husband our God-given resources and how we must deal with problems 
of land use and conservation. It will remind us of the ways in which 
we have been careless, unaware, and indifferent to our heritage. It will 
also indicate some accomplishments in the wiser use of our land. 
Finally, it demonstrates again how much we have for which we must be 
thankful to the Creator of all. 

This book will stimulate thought about our land and its use. It will 
provide much material for discussion. This is as it should be, for dis- 
cussion often strikes the spark to ignite inspired thoughts that guide us 
into a better future.    By Ezra Taft Benson. 





A preface by the 
GQlXOr, We make a survey in this book of the land Americans have, 

use, and need. We discuss the land that was here when the colonists 
came, its importance in our history and growth, the use and management 
of public and private lands, the income and valuation of land, resources 
and prospective needs, and emerging problems of ownership and control. 

We consider the profound changes these later days have brought, and 
we try to see what they mean in relation to our land resources: The 
growth of population and cities ; the growth of the size of farms and the 
decline of the farm population (for land, used by people for people, has 
meaning only in terms of people) ; the use of millions of acres for high- 
ways, airports, factories, and subdivisions; the expanding number of 
part-time and residential "farms" of those who want to live two lives in 
the country and the city; the difficulties of getting started in farming; 
the need for more group action as the problems exceed the scope of 
individuals. 

A broad subject—one worthy of our best effort; one that demands 
sharp thinking, deep wisdom, and courage to face up to the Nation's 
problems. Of the reader it asks the same and is worthy of his close 
attention, for our future will depend greatly on what we do with our 
land. 

We present no ready program, no easy solution, and no definite policy. 
That is not our intention or our province; policies and programs are 
made by the people and their elected representatives. The suggestions 
presented here are personal, individual ones and are not necessarily those 
of the Department of Agriculture or any unit of the Government. Be- 
cause the men who wrote the chapters were given no orders as to what 
they were to say, there are conflicts and contradictions. That is all to 
the good, however, because of the nature of the subject, which arouses 
strong opinions, depending (as one writer says) on whose ox is gored, 
and because of our purpose, which is to spur us to forward-looking action. 

The members of the 1958 Yearbook Committee, which planned the 
scope and made the outline, are : 

Sherman E. Johnson, Agricultural Research Service, Chairman 
Ernst H. Wiecking, Agricultural Research Service, Secretary 
Joseph Ackerman, Farm Foundation 
Carleton P. Barnes, Agricultural Research Service 
John B. Bennett, Department of the Interior 
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Howard E. Conklin, Cornell University 
Virgil D. Gilman, Federal Extension Service 
Cari P. Hcisig, Agricultural Research Service 
James M. Hunt, Agricultural Conservation Program Service 
H. R. Josephson, Forest Service 
Charles E. Kellogg, Soil Conservation Service 
Edward F. Mynatt, Office of the General Counsel 
Lewis B. Nelson, Agricultural Research Service 
Harold E. Pinches, Agricultural Research Service 
D. Harper Simms, Soil Conservation Service 
Harry A. Steele, Agricultural Research Service 
Charles L. Stewart, University of Illinois 
John F. Timmons, Iowa State College 

To them are due thanks for much hard work and unstinted effort, 
time, and thought. 

If it were our policy to dedicate a Yearbook of Agriculture to an in- 
dividual, this Yearbook would be dedicated to Charles L. Stewart, pro- 
fessor of agricultural economics in the University of Illinois, for his active 
interest in this book and this subject and for his devoted, conspicuously 
successful teaching of others to appreciate its scope and importance. 
By Alfred Stefferud, Office of Information. 
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Forever the land: 
A Section Of pictUreS. An account of what 
the fathers found; the winning of the West; the growth of 
people and the Nation; the development of scientific agriculture; 
problems of this later day; what of the future? 



The help of Robert B. Branstead of the Soil Conservation Service, Leland J. 

Prater of the Forest Service, and a committee, headed by Joseph D. Tonkin, 

of the Federal Extension Service in preparing this section of pictures is grate- 

fully acknowledged. 

Among the photographers are Mr. Prater; Mr. Branstead; Lloyd F. Ryan, 

Bluford W. Muir, J. L. Averell, Daniel O. Todd, J. G. Jack, K. D. Swan, 

Paul S. Bieler, George S. Griffith, Paul Fair, W. E. Seibcl, Fred E. Dunham, 

William E. Hallen, and Roy M. Filioon, Forest Service; Hermann Post- 

lethwaitc and Ed Hunton, Office of Information; B. C. McClean, Gordon 

Smith, R, J. Wagner, Sam Gole, C. A. Rechenthin, and E. Cole, Soil Con- 

servation Service; and photographers of the State Extension Services and land- 

grant colleges.   The prints arc from the Collections of the Library of Congress. 

Some of the photographs were made later than the time to which we apply 

them, but because they typify the time, place, and event, the faults of anach- 

ronism and anachorism may not be serious. 



Land where my fathers died. 

Land of the pilgrim's pride: 

Of thee 1 sing 
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These the fathers found : Forests primeval, 
boundless, un trod by feudal foot.    [Wisconsin] 



In them were fuel for the home fires, 

wood for the homes that were coming, 

meat for the body, and peace for the soul.    [Michigan] 



Clear ran the streams 
Unsullied, pure, and 
teeming with bass, 
trout, and salmon. 
1 Washington 
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Oeeks, swamps, marshes, potholes: 

All were part of Nature's design ; 

each, in its way, a purposeful blessing. I South Carolina | 
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Prairies were to the westward, 
with grass belly-high to a horse.    | Oklahoma | 

Far beyond the world the fathers knew 
were mountains, majestic and awesome 
and holders of wealth for the future.    [Washington] 





The desert, remote and waiting for man to disclose its 

resources and values of space, beauty, quiet.    ¡Arizona | 

In this land, this diverse, unspoiled land that knew not despot 

and serfdom, the fathers planted their seed.    [North Carolina| 



They built.    When need was, they defended 
their homes and their futures. 

Some built stately mansions.    [South Carolina) 



Many moved westward.    Hope and adventure were stronger 
than terrors and hardships of trackless expanses. 

Before them went scouts and explorers,  men who extended 
frontiers and saw new horizons.    [Hayden Expedition, 1870] 

.    *•* 



Men lifted their eyes to the hills 
for the gold and the wisdom they found there. 



IP THE MISSISSIPPI RIVER. 
The allcnlion of Emi^ranls and the Public si-nernllv. is called to the now rapidly improving 

TERRITORY OF MINNESOTA, 
Ooulaining a population of 130,000. and goes into the Union as a State during the present year. 
Accordin: to an act of Congress passed Inst February, the State is munificently endowed with Lands 
for Public Schools and Stale Universities, also granting five per cent, on all sales of U. S. Lands for 
Internal Improvements. On the 3d March. 1857, grants of Land from Congress was made to the 
leading Trunk Railroads in Minnesota, so that in a short time the trip from Mew Orleans to any 
part of the State will l»t> made in from two and a half to three days.     The 

Situated on the Mississippi River. 31 miles below St. Paul, is now a prominent point for a large 
Commercial Town, being backed by an extensive Agricultural Grazing and Farming Country ; 
has fine streams in the interior, well adapted for Milling in all its branches : and Manufacturing 
■WATER POWER to any extent. 

Mr. JOHN NININGER. (a Gentleman of large means, ideas and liberality, speaking the 
various languages) is the principal Proprietor ol Wininger. He laid it out on such principia« 
as to encourage all MECHANICS, Merchants, or Professions of all kinds, on the same equality 
and footing: the consequence is, the place has gone ahead with such rapidity that it is mow an 
established City, and will annually double in population for years to come. 

Persons arriving by Ship or otherwise, can he transferred without expense I» Steamers going to 
Saint Louis; or slop at Cairo, and take Railroad to Dunleith (on the Mississippi). Steamboats 
leave Saint Louis and Dunleith daily for KTNINGER, and make the trip from Dunleith in 
36 to 48 hours. __________________^—_»_ 

NOTICES. 
1. All Railroads and Steamboats giving this card a conspicuous place, or gntuitome intrrlio* in 

their cards. AIDS THE EMIGRANT And forwards their own interest. 
2. For authentic documents, reliable information, and all particulars in regard to Occupations, 

Wages, Preempting Lands (in neighborhood). Lumber, Price of Loti, Expenses, «tc apply to 

THOMAS B, WINSTON, 27 Camp strert, law Mauft 
ROBERT CAMPBELL, St LoniB. 
JOSEPH B. FORBES. DnaWtli 
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The people grew.   The Nation grew. 

Lanes became roads.   The roads became highways. 



Railroads linked ocean and ocean. 

The winning of the West meant primitive sod huts. 
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The winning of a new country meant drudgery and hard work. 



It meant the few, forgotten comforts from the crossroads store. 

For many, who failed to understand that methods of farming 
in the East would not succeed in the West, it meant poverty. 



It meant despair, failure—or a new start, new hope. 



Some sought other homes in a kinder place. 

But life had its pleasures, too. 

like driving to town on Saturday afternoon. 
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And always there was faith in God, in themselves, 
and in the future of their Nation.    ¡North Carolina| 



A new day came to American farming when men of vision 
founded State colleges of agriculture [Pennsylvania] 

and the countrywide system of county agents, 
dedicated men who showed them new methods 
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and expounded the principles of balanced farming. 

HE WHO 

AWELL BALA 

GREATEST LAI 

Their sons and daughters joined 4-H Clubs. 
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In the West, 

and later 

in the East, 

they began to 

irrigate fields 

for larger and 

more certain 

harvests.    [Utah] 
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The land yielded its bounty of hay. 

(Lolo National Forest. Montana1 
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and pasture, ]Idaho] 



and corn. [Ohio 



and wheat—and much, much more.    (North Dakota] 



Electric power brought conveniences and greater efficiency 

to millions of remote farms. 



So the fathers conquered a continent 

and learned much about land and themselves.    And the sons? 

The sons, for quick profits and heedless of sons to come, 

cut over and let burn many forests.    ¡Oregon | 



Logging at an end, towns died.    [California| 

They let the streams be polluted.    |ühio| 
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Silt from denuded watersheds choked reservoirs, 

led to floods, and wasted water, 
which was becoming more and more precious.    |California] 



People plowed land that should be grassland, 

and saw how duststorms [Colorado] 

could despoil the prairies.    [Oklahoma| 
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They overgrazed and uncovered the slopes 

and paid the price in erosion, |Alabama 

in the forced sales of homes and farms, |Georgia' 
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and poverty. 





Now we are at 

a crossroads. 

At this moment 

in history, when 

our population 

is growing, 

the demand for 

many products 

of fields and 

forest mounts, 

and the face 

of the land 

is changing, 

we can choose, 

perhaps for the 

last time, 

what we are 

to do with 

our land, 

our country. 

[New York] 
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We see how cities grow out into farmlands 

and orchards.    [California] 

We see how highways, airports, factories, 
and other developments, however necessary they may be, 

take over acres for all time.    [Virginia] 



For the future that we can build, we have the 
lessons of the past.    We have the knowledge, from research 

and experience, of how to manage forests and keep them 
productive.    [Lassen National Forest, California] 
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We have learned about the need to plant trees 
to protect some hillsides and how to do it 
and which trees to plant.    [Mississippi] 

We have new kinds of grasses 

and knowledge of their management.    [Texas] 
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We have a heightened appreciation of the beauty of our land 
and the growing need of people for recreation. 

[Ouachita National Forest, Arkansas) 
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|Pisgah National Forest, North Carolina] 



We have learned a good deal about irrigation, 

contour tillage, stripcropping, and other improvements 

that help prevent erosion.    [Idaho] 



Farmers, like those in this picture 
of a father and his son going over their partnership records, 

know more about the economics of farming. 
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Research is giving us a growing body of 
scientific knowledge, of importance to all of us.    [Hawaii] 
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[Studies of the effect of cutting on water supplies in 
Fraser Experimental Forest, Colorado] 



[Coweeta Hydrologie Laboratory, Pisgah National Forest, 

North Carolina] 

[National Tillage Machinery Laboratory, Auburn, Alabama] 



Our young people 

are eager to learn, 

confident, 
responsive. 



Of this land 
and these people 
I sing: 

O beautiful 

for spacious skies 
And waving fields 
of grain 

[Wisconsin] 
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Their purple mountains' majesty 

Above the fruited plain. 

|Mt. Baker National Forest, Washington] 



Our heritage 
01 lanQ—Land and the growth of the Nation—Our wealth 
of land resources—How we acquired our landed estate—Land 
and our economic development—The heritage of our public 
lands—The uses to which we put our land 



Land and the growth 
Ol tllG JNa/LlOn* We have two main problems with 
respect to land: How should it be used? How should rights in land 
be distributed? Our success in answering them will reflect our 
success in anticipating the changing conditions of the future. But 
the voice of the future is heard only feebly over the din of the 
market place, and the public has a responsibility to speak 
on behalf of future citizens. By Walter E. Chryst and William 

C. Pendleton, Jr., Farm Economics Research Division. 

LAND IS MANY THINGS to many persons— 
to the farmer, livelihood; to the 
townsman, space or a place to build 
his house; to the child, a. playground; 
to the poet, a theme; to the patriot, 
a symbol. 

To the economist, land is the soil 
under his feet, the materials in that 
soil, the slope that determines the ease 
of cultivation, the rain and sunlight 
that plants need. 

To him, land also is the bays and 
inlets along the coasts; the fall of the 
streams, which permits the hydraulic 
generation of electricity; the rivers on 
which are carried grain and industrial 
products to the seaports. 

It is the deposits of iron ore in Min- 
nesota, the coal in West Virginia, the 
oil in Texas. 

It is the soil and climate that make 
timber in the Pacific Northwest, corn 
in Iowa and Illinois, wheat in the 
Great Plains, cotton in the South, 
citrus fruits in Florida, pastures in 
Wisconsin and New York. 

Land, in the economic sense, is our 
entire natural environment—all the 
forces or the opportunities that exist 
independently of man's activity. 

LAND has much to do with our needs 
and the way we fulfill them. 

Much of our activity we devote to 
getting the basic items of food, shelter, 
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and clothing; other items—furniture, 
telephones, automobiles, highways, 
washing machines, bathtubs, refriger- 
ators, picture windows, soap, newspa- 
pers—that make life more comfortable; 
and items that make life more stimu- 
lating—recreation, movies, and radio, 
concerts, education, books, libraries. 

We want many things. It is likely 
that if we had all that we could list, 
new wants would arise tomorrow, and 
again we would be faced with the 
problem of how to satisfy them. 

Four types of resources are available 
to each generation of Americans. 

First, each generation has some 
legacy of capital goods from previous 
generations—tools, factories, railroads, 
canals, buildings, livestock, fences, 
wells, and so on. Some of them, such 
as canals and wells, are durable; they 
may serve for a century with little 
attention. Others require considerable 
maintenance and early replacement. 

Second, each generation has energy 
and the ability to do physical labor, to 
plant, shape, and mold. 

Third, each has some ingenuity—to 
plan, measure, evaluate, and direct. 

Fourth, all generations have the 
natural environment—the fertility of 
the soil, the iron ore in the mountains, 
the fall of the rivers, the water of the 
bays, the deposits of petroleum, and 
the variations in climate. 



LAND AND THE GROWTH OF THE NATION 

Our success in providing a good level 
of living, educating the young, pre- 
serving freedom and liberty, and leav- 
ing a physical and cultural legacy for 
our children depends fundamentally 
on how well we use the four factors of 
inherited capital, human energy, in- 
genuity, and natural resources. 

It is not meaningful to discuss which 
of them is most important. 

Some progress in the satisfaction of 
wants conceivably would be possible 
without tools inherited from the pre- 
vious generation. No progress can be 
made if no labor is applied, if labor is 
applied without intelligence, or if nat- 
ural resources with which to work do 
not exist. Each of these items can limit 
the goods produced to satisfy wants. 
In time, however, the restrictive effect 
of many of these limitations can be 
lessened: Labor can become skilled; 
tools can be accumulated; better meth- 
ods of combining labor, tools, and land 
can be devised; and land can be uti- 
lized more fully. But the area of land, 
as we think of it here, cannot be in- 
creased. Land remains the final re- 
stricting factor. 

We learn more about the importance 
of land by looking at the economic 
development of other countries. Farm- 
ers elsewhere have applied their ener- 
gies with as much diligence as Ameri- 
can farmers. Industrial laborers have 
skills equal to those of American labor- 
ers. Inventors in other countries also 
have developed new, ingenious tech- 
niques. In terms of totaí production, 
however, the results have not been the 
same. The difference may be attrib- 
uted largely to the more generous 
physical environment in which Amer- 
ican economic life is conducted. 

The United States has been fortu- 
nate in its endowment of natural re- 
sources, but this fact is apparent: In 
terms of what we want, we do not have 
as much of some types of land as we 
could use. We do not have, for in- 
stance, as much Class I farmland as 
we could use, or it would not sell for 
more than 400 dollars an acre in In- 
diana; not as much petroleum as we 

could use, or crude oil would not com- 
mand a price while lying beneath the 
waters of the Gulf of Mexico; and not 
as much space as we want, or land on 
Chicago's Michigan Avenue and New 
York's Fifth Avenue would not be 
priced at thousands of dollars a foot. 

If we had as much farmland as we 
could use, it would have no price—like 
air and sunlight, it would be free for 
the asking. But land is not free. The 
value of agricultural land (including 
buildings) is estimated at 10 times the 
annual net income of agriculture. We 
have no satisfactory estimates of the 
value of nonagricultural land, but it 
can be expected to exceed the value 
of farmland severalfold. Most of the 
types of land that we want are in 
scarce supply. It is this scarcity that 
creates the economic problem of land. 

MUCH OF OUR LAND can contribute 
in more than one way to the satisfac- 
tion of our wants. 

When we approach a familiar city 
after a year's absence, we now expect 
to see suburban housing developments 
on land that may have been farmed 
for a century. 

We observe that old but serviceable 
buildings are being demolished to 
permit construction of expressways in 
Chicago and in Baltimore, turnpikes 
and interchanges are being built on 
the fertile farmlands of New Jersey, 
new railroad sidings and chemical 
industries are filling valleys in West 
Virginia and Tennessee, and bottom 
land is inundated as dams are made 
so that power can be generated in 
Arkansas. Ranchers in Oklahoma, 
Kansas, and Nebraska can use their 
land to produce wheat or to pasture 
beef cattle; farmers in Iowa can sub- 
stitute soybeans for corn; producers in 
Minnesota can raise oats or flax; and 
farmers in Georgia can grow cotton 
or peanuts. 

Little of our land is limited to the 
output of one commodity or service. 

If we had unlimited land, we could 
devote land to every use in such 
quantity that an additional acre in 
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any use would not increase the output 
by a single pound, bushel, or kilowatt. 

Because we are not that wealthy, 
we must apportion our limited re- 
sources among the different uses in 
which they may be employed. We 
must decide whether to use a tract for 
a homesite or for crops; whether to use 
a valley to produce corn or to produce 
electricity; whether to use the Missouri 
River bottom land between Kansas 
City, Mo., and Kansas City, Kans., for 
tomatoes and cabbage or for an airport. 

Determining which acreages to em- 
ploy in each use and whether the land 
should be used now or later are the 
basic economic problems that are 
associated with the use of natural 
resources. 

How can we determine how much 
land to use for wheat, pasture, home- 
sites, or any other of the services that 
land can supply? Of the land that can 
be used to grow wheat or to grow 
grass for beef—how much should be 
used for wheat and how much for 
beef? In order to decide, we must know 
something of the ability of the land to 
satisfy wants when it is used for wheat 
and when it is used for pasture, or its 
productivity in each use. 

To determine the productivity of. 
land, we have to distinguish between 
physical productivity and economic 
productivity and between the pro- 
ductivity of the land itself and that 
of the labor, capital, and other re- 
sources combined with it. 

Consider an acre of wheatland that 
yields 30 bushels. Those 30 bushels 
measure the total physical produc- 
tivity of all the resources used in pro- 
ducing wheat on that acre. 

In order to get the idea of the eco- 
nomic productivity, however, we must 
make use of an economic measure— 
the price the wheat will bring when it 
is sold. If the price is 2 dollars a bushel, 
the economic productivity of all the 
inputs used is 60 dollars an acre. But 
before we can measure the contribu- 
tion of land to this total, we must make 
allowance for the costs of labor, gaso- 
line, fertilizer, wear and tear on ma- 

chinery, and so on. If these other costs 
amount to 55 dollars an acre, the eco- 
nomic productivity of the acre is 5 
dollars. 

That is quite different from the 30 
bushels we started with, but it is a 
more useful figure. This 5-dollar meas- 
ure of productivity takes account of 
the values consumers place on flour, 
bread, macaroni, cake mixes, and 
other products made from wheat, be- 
cause these valuations have a big part 
in determining the 2-dollar price of 
wheat. It also takes into account the 
efficiency of the grower, as reflected 
in his choice of machinery, seeding 
rates, amount of fertilizer, and so 
on. Finally it takes into account the 
amounts and costs of the resources 
that must be combined with land in 
the production of wheat. 

We need a figure like this if we are 
to use our land resources most effec- 
tively. The farmer needs it when he 
decides to sow his land to wheat or 
when he decides to buy or sell land. 
The economist needs it when he tries 
to appraise patterns of land use. The 
legislator needs it when he works on 
farm programs and legislation that af- 
fect land use. They need it because an 
efficient use of land can be achieved 
only through comparisons of the eco- 
nomic productivity of land in its var- 
ious uses. 

If this particular acre would yield a 
net return of 6 dollars when it is de- 
voted to the production of beef, it 
should be grazed, rather than planted 
to wheat. Likewise, when hilly, eroded 
land would yield 2 dollars' worth of 
timber an acre a year, as compared to 
the dollar it yields in farming, a shift 
to trees is indicated. The same forces 
operate when highly productive dairy 
farms in New York are sold to builders 
because the economic productivity of 
the land as building lots is higher than 
when it is producing butter, milk, and 
cream. 

The general principle is this: Each 
acre should be devoted to the use in 
which its economic productivity is 
highest. Only by allocating land (or 
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any other resource) according to pro- 
ductivity can we expect it to reach its 
highest efficiency in the satisfying of 
our wants. 

ANOTHER PRINCIPLE of land use that 
is implicit in the examples we have 
given is that all land with any eco- 
nomic productivity should be used. 
The validity of this principle is clearer 
when we observe that a given output 
may be obtained from several different 
combinations of land, labor, and capital. 

Let us say, for example, that i mil- 
lion bushels of wheat can be obtained 
from 70 thousand acres of land, 200 
man-years of labor, and 500 thousand 
dollars' worth of equipment, seed, and 
fertilizer. Let us say also that 1 million 
bushels of wheat could be had from 
100 thousand acres of land, 150 man- 
years of labor, and 400 thousand dol- 
lars' worth of equipment, seed, and 
fertilizer. In this example, 30 thousand 
acres can be substituted to some de- 
gree for 50 man-years of labor and 100 
thousand dollars in capital. 

The implication of this principle is 
clear—to the extent that land can be 
used to free labor and capital for other 
types of production, land should be 
used. The failure to use land (when it 
is available) as a substitute for labor 
and capital results in a waste of human 
energy and the tools of production or 
in an output of the national economy 
that is less than the one that might be 
achieved if all resources were used. 

The allocation of land and other re- 
sources is accomplished in an enter- 
prise system such as ours largely in 
response to changes in relative prices— 
prices of the products and services the 
land can help produce, prices of the 
resources combined with the land, and 
the price of land itself. 

When the price of beef goes up rela- 
tive to the price of wheat, for example, 
some farmers who have a choice will 
shift into beef. When the wages of 
hired labor rise rapidly, the signal is 
given to farmers to mechanize. When 
paper companies can offer 30 dollars 
an acre for land that is worth no more 

than 20 dollars to farmers, a shift is 
indicated. Many other examples might 
be listed to underscore the principle: 
Relative prices and changes in rela- 
tive prices are major factors in our de- 
cisions as to the use of land. 

The responsibility for the decisions 
rests mostly with individual citizens. 

The decisions involve a tremendous 
number of possibilities, for there are 
dozens of basic types of land and mil- 
lions of farms. If only three decisions 
as to the use of land were made on 
each farm, more than 10 million de- 
cisions that affect land use would have 
to be made in agriculture each year. 

The framework of the decisions is a 
tenure system which is based on the 
principle of private property and 
through which the control of the vari- 
ous tracts of land and their earnings 
are identified with individuals. 

THUS THE RESPONSIBILITY for the de- 
cisions is tied to the consequences of 
the decisions. 

If the person in control of land de- 
cides to use it to produce the items the 
consuming public prefers, his income 
is increased. 

If he insists on not using the land or 
on using it to produce something the 
public does not want, he can expect 
little or no income from the land. 

If a piece of land has a higher eco- 
nomic productivity in pasture than in 
wheat, he will be able to claim more of 
the total output of commodities and 
services if he devotes the land to 
pasture. 

If the land has a higher economic 
productivity when it supports three- 
bedroom houses than when it is in 
corn or watermelons, the landowner's 
economic welfare will be improved if 
he permits the land to be used for 
building sites. 

If he insists on growing watermelons 
in the center of a big subdivision, he 
will pay a price in terms of the goods 
and services that he must forego. The 
same incentive is applicable for each 
pair of crops, each pair of business 
uses,   each   pair   of  livestock   enter- 
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prises—in general, each pair of uses 
in which land can be employed. 

The land-tenure system also deter- 
mines the distribution of the income 
the land earns. People receive income, 
in general, because the resources they 
control contribute to production. 

Some people receive income for the 
physical or mental work they perform; 
some from the use of their tools, ma- 
chines, livestock, and other instru- 
ments of production; some from the 
natural resources they control; and 
some from various combinations of the 
three. 

The size of a person's income de- 
pends on the worth of the resources he 
contributes; it measures the value so- 
ciety places on the things his labor, 
land, and capital produce. 

Because land can contribute in so 
many ways to the satisfaction of wants, 
it earns an income—often extraordi- 
narily high—and therefore ownership 
of land is instrumental in determining 
how the output of the national econ- 
omy is distributed. 

If the landownership is unequal, the 
distribution of income from land is 
correspondingly unequal. If a policy 
of encouraging small holdings is fol- 
lowed, the distribution of income pre- 
sents a different picture. 

How much inequality in the dis- 
tribution of income is desirable and 
how this distribution affects efficiency 
in production are questions that have 
been the subject of debate and public 
concern for centuries. 

Those are questions that we cannot 
try to answer here. But it is clear that 
our economic system operates on the 
assumption that an individual who 
uses his land to get from it the maxi- 
mum income uses it as efficiently as 
possible and that in this way his land 
makes the largest possible contribu- 
tion to the output of the economy. 
Thus individuals, while acting in their 
own best interests, are assumed to act 
in the best interests of the public. 

BUT THE INTERESTS of the individual 
are not necessarily the interests of the 

public, and the mechanism of leaving 
decisions as to the use of land to the 
individual does not always result in 
the use the public wants. 

The individual is concerned with 
how to use his own resources within 
the span of his lifetime and the life- 
time of his immediate heirs. The public 
is concerned with the use of all re- 
sources over a longer period. These 
differences in expectations and orien- 
tation give rise to public intervention 
in decisions involving the use of land. 

The need for public intervention will 
be observed when it is noted that each 
landowner uses his land within a much 
larger physical environment. The cost 
of cropping practices that increase the 
rate of runoff in the upper Mississippi 
Valley, for example, is not borne en- 
tirely by those who use those practices; 
it is borne partly by those downstream 
whose properties might be flooded by 
the practices. Similarly, the cost of pro- 
ducing wheat on land susceptible to 
wind erosion is borne partly by those 
who must live and work in areas af- 
fected by duststorms. The cost of chem- 
ical production may not be paid en- 
tirely by the producer who dumps his 
waste into a stream; it is paid partly by 
the downstream users of water who 
must install a more elaborate purifica- 
tion mechanism to eliminate the health 
hazard created by the presence of the 
waste. 

Conversely, the least expensive way 
of eliminating a flood or erosion hazard 
on one farm may be to erect a dam on 
a farm higher up the slope. But the 
first farmer has no right to use the land 
of the other for this purpose, and the 
second has no incentive to provide this 
protection, as he does not participate 
in the benefits. Many similar examples 
might be cited, but it is evident that 
frequently, when there is an off-site 
benefit or cost for any land-use activity, 
there is need for public intervention if 
all of the land is to be used most 
effectively. 

The foregoing examples pertain to 
the separation of benefits and costs of 
land-use practices in space. 
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A similar situation exists when the 
benefits and costs of a land-use practice 
are separated in time. The present 
landowner gets the benefit of a crop- 
ping system that leaves the land im- 
paired in terms of its future ability to 
produce, but the cost must be borne by 
later generations, who either must have 
fewer agricultural products or must 
substitute labor and capital for the 
wasted land resource—labor and capi- 
tal that could be used to produce some- 
thing else. So, also, the use of timber, 
coal, oil, gas, or subsurface water can 
be excessive at one point in time if 
future needs are not taken properly 
into account. 

The voice of the future is heard only 
feebly over the din of the market place, 
and the public has a responsibility to 
speak on behalf of future citizens. 

MANY USES OF LAND are socially de- 
sirable, but they cannot be left to indi- 
vidual decision. We need land for 
parks, playgrounds, roads, streets, air- 
ports, schools, hospitals, military en- 
campments, and testing grounds. This 
land is needed for long periods and 
may require elaborate structures. De- 
cisions with respect to the use of such 
land must be made by the public, if 
long tenures are to be achieved and the 
facilities are to be located to provide a 
maximum advantage to the population. 

The public also has an interest in 
developments that are too large or too 
risky for individuals to attempt or that 
must be coordinated with other activi- 
ties. A levee along the Ohio River is 
economically feasible if the increased 
productivity resulting from its con- 
struction is greater than the expected 
productivity of the needed labor and 
capital in any other use. 

The variability in income from such a 
project, however, might place any pri- 
vate group or corporation in too dan- 
gerous a financial position, but the 
public, with its command over large 
quantities of resources, would be able 
to absorb the risk. 

The public has a greater ability to 
absorb risks, can command more re- 

sources, and can wait longer for results 
than an individual can. When an eco- 
nomically feasible project cannot be 
handled by an individual or group of 
individuals because they cannot as- 
semble the resources, cannot stand the 
risk, or want an early return, the public 
must act if the best use of our resources 
is to be achieved. 

SUPPLEMENTING these public actions 
in the interest of more efficient land 
use are a number of policies that deal 
with the question of distribution. In 
general, as a Nation we have favored a 
policy of widespread distribution of 
rights in land. This policy has been 
shown in several ways, such as the sale 
of the public domain in small tracts at 
prices within the means of small 
farmers, recognition of the claims of the 
small farmer who had "preempted" 
unregistered public lands, and the 160- 
acre limitation on homestead lands. 

Several measures have been used to 
insure the position of the family farm 
in agriculture. The agricultural ex- 
periment stations, the State agricul- 
tural colleges, and the State extension 
services have contributed to the de- 
velopment and dissemination of the 
scientific knowledge needed to keep 
the family farmer in a competitive po- 
sition. The Federal Land Bank System 
and the Farmers Home Administra- 
tion were established to provide credit 
on favorable terms to the operators of 
small farms. 

Two basic problems, however, con- 
tinue to exist with respect to the dis- 
tribution of the rights to land. 

First, means must be devised so that 
qualified youths, regardless of the cir- 
cumstances of birth, have opportunity 
to compete for the use of our natural 
resources. 

Second, tenure must not result in a 
distribution of income that contributes 
to economic and political instability. 

The first problem must be solved if 
our resources are to be controlled by 
the most competent farm operators 
and used efficiently. Progress has been 
made toward this end through voca- 
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tional training and by making neces- 
sary credit available. 

The second problem rarely has been 
serious in the United States, largely 
because of the availability of land dur- 
ing our early history, the more recent 
developments in techniques and com- 
munication, and constant attention to 
land policies designed to foster a wide- 
spread distribution of rights to natural 
resources. 

THUS WE HAVE two main problems 
with respect to land—how land should 
be used and how rights to land should 
be distributed. Both problems are met 
in the first instance by individuals who 
make decisions through the price and 
tenure systems. Both demand more or 
less public action. They cannot be 
solved once and for all. Their solutions 
change with the changing times—as 
the population swells or recedes, as 
new skills are developed, as we change 
the values we attach to the things we 
consume. We must find solutions that 
can be adapted to changing condi- 
tions. Our success in doing so will re- 
flect largely our success in anticipating 
the changing conditions of the future. 

THE IMPORTANCE OF LAND in the 
future will reflect three factors: What 
we want; the extent to which we create 
additional machines, factories, build- 
ings, transportation, and similar tools 
to facilitate production; and our abil- 
ity to devise new techniques of in- 
creasing output. 

What we will want will depend upon 
how many of us there will be and our 
tastes with respect to the items we con- 
sume. If we may look to the past to see 
the shape of coming events, we antici- 
pate that many more people will want 
many more things in the year 2000. 
A century ago there were 31 million 
people in the United States. There are 
about 175 million in 1958. Population 
experts predict that the number of our 
fellow citizens will reach 300 million 
by 2000. Thus, on the basis of num- 
bers alone, assuming no change in the 
quantities of goods and services the 

individual desires, our wants will in- 
crease nearly twofold in this period. 

The magnitudes of the wants of the 
population, however, cannot be pre- 
dicted on the basis of increasing num- 
bers only. As wc cannot say today that 
we would exchange our present com- 
forts and conveniences for the world of 
1913—the magneto telephone; the ce- 
real-heavy diet; the unreliable but ex- 
pensive automobile; the drafty frame- 
house; the 60-hour week; the one-room 
country school; the limited medical 
and health facilities; the horse-drawn, 
wheat-shocking, corn-shucking, kero- 
sene-lighted farm life of that day—so 
will our son's son utter a small prayer 
of appreciation that he did not have 
to survive the hardships of life in the 
i9505s. He will want to eat and dress 
better than we do today. He will want 
more spacious housing, more travel, 
and more recreation. He will spend a 
larger part of his life in school pre- 
paring for his vocation or profession. 
He will probably drive larger auto- 
mobiles that go faster and take more 
room to park than those we use today. 
We want more than our grandfathers, 
and Americans four decades hence will 
want more than we want now. 

What are the prospects that the in- 
creasing wants of this increasing popu- 
lation will be met? It depends partly on 
what we accumulate in the way of tools 
of production—ships, warehouses, office 
buildings, railroads, planting and har- 
vesting machinery—devices that mul- 
tiply the effectiveness of labor. It also 
depends partly on what we learn about 
the way the things that we want go 
together—production processes in fac- 
tories; the feeding, care, and mating of 
plants and animals; and the ways they 
come apart, such as developments in 
mining and earth-moving techniques, 
the conversion of sea water, and atomic 
fission, for example. If the wants of the 
300 million citizens of the United States 
in the year 2000 are to be fulfilled 
reasonably successfully, we are going 
to have to know a great deal more about 
the technical aspects of production 
than is known now, when our economy 
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is functioning reasonably well and the 
wants of 175 million persons are not 
fully satisfied. 

GAINS in techniques will be essential, 
but the uses made of natural resources 
will continue to be of paramount im- 
portance. The 31 million people of a 
century ago were served by about 1.9 
billion acres of land. The 175 million 
people today have about 1.9 billion 
acres. The 300 million in 2000 will 
probably still be living on the same 1.9 
billion acres. The fall of our streams 
will not change, and it is unlikely that 
rainfall will increase. Therefore our 
potential hydroelectric capacity will 
remain unchanged. We will have less 
coal, less topsoil, less iron ore, less pe- 
troleum, and probably less timber. 
Any failure of technological develop- 
ment to keep pace with the expanding 
population will result in greater de- 
mands on our natural resources, with a 
corresponding increase in the care that 
must be exercised in determining their 
use and rate of exploitation. 

It is likely that the gains in tech- 
nology will not be important enough to 
eliminate the vital place of land in de- 
termining how well the wants of the 
population arc satisfied in decades to 
come. 

Great gains in the arts of production 
have been achieved in the past century, 
but our welfare today depends partly 
upon how well we allocate our land re- 
sources among its alternative uses and 
how well we substitute land for labor 
and capital wherever such a substitu- 
tion is economically feasible. 

Great gains in the arts of production 
can be expected in the next century, 
but the basic question of land use will 
remain, and the welfare of generations 
to come will depend upon how well 
they succeed in getting each acre of 
land into its most economic use and 
how successful they are in arriving at 
the most economic combinations of 
land and other productive resources. 
To the extent that future generations 
fail to allocate and substitute resources 
properly  in  the  production  process, 

they must pay a cost for this failure by 
accepting a level of living lower than 
the highest attainable. 

As the future appears to hold for us 
an increasing population, increasing 
wants on the part of individuals, un- 
known advances in the techniques of 
production, and new and competing 
uses for many of our land resources, we 
anticipate that our land problems will 
be with us for many years to come. 

Constant surveillance of the way we 
use our natural resources will be 
needed. As the way land is used affects 
our welfare in a general way through 
its effect on the level of output of the 
economy, the distribution of claims to 
land affects our welfare in a specific 
way by determining our individual 
claims to that output. As laws bearing 
upon this use and these claims are 
passed or modified with regularity, it is 
in the interest of each of us to be in a 
position to vote intelligently on ques- 
tions that involve land. 

Land has served us well in the past. 
It was virtually the only resource avail- 
able to our ancestors at the end of the 
Revolutionary War. Proceeds from the 
sale of land were used to provide funds 
to launch the fledgling Nation. More 
importantly, our land was productive 
enough so that through the release of 
labor and the sale of agricultural prod- 
ucts abroad, extensive capital forma- 
tion was made possible which facili- 
tated the rapid industrialization of our 
economy. Sales of land have financed 
some of our communications—canals, 
railroads, and the National Pike. The 
setting aside of public lands has been 
particularly helpful in educating the 
young—for example, the land-grant 
college system. In a larger but immeas- 
urable sense, land may have been 
responsible for much of our political 
and economic freedom. 

LAND CAN MAKE the contribution to 
our welfare in the future that it has 
made in the past only if we have full 
knowledge of its potential capacity and 
if we take thought about its best use 
and how we can achieve it. 



Our wealth of land 
rGSOUrCGS« The Sahara contains as much land as our 
48 States, but land to be good for crop production must have 
enough water, retentive soils, and not too steep slopes. Sometimes 

we are apt to forget that our land resources are not inexhaustible. 
A challenge of our time is to use our land with skill and consid- 
eration for the greatest good of people and the land itself. By 
Carleton P. Barnes, research coordinator, Agricultural Research 
Service, and F. J, Marschner, collaborator. Farm Economics 
Research Division. 

WE HAVE 1.903,800,000 acres of land 
in the 48 States, but the figure tells us 
almost nothing about the extent of our 
land resource. The Sahara has as many 
acres, such as they are. 

Because land must have water to 
be of much value for agriculture, for- 
estry, or almost any other use, the value 
of our land depends directly on our 
resources of water, primarily rainfall. 

Nearly one-third of our land (about 
600 million acres) is thought to have 
characteristics favorable for crop pro- 
duction—enough moisture, soils suffi- 
ciently deep and moisture retentive, 
and level enough to allow the use of 
labor saving machinery. 

We use about 400 million acres for 
crops each year. We could till much 
more than the 600 million favorable 
acres if we had to, but more hand labor 
would be required than is practical in 
our country and great care would be 
needed to prevent erosion. 

We consider here the resources of 
land for producing farm and forest 
products—not those we devote to 
manufacturing, transportation, stores, 
residences, and so on, except as such 
uses may affect the extent of resources 
of agricultural land. 

The extent is not fixed. It changes 
as new techniques are discovered and 
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as the needs and wants of people 
change. Before we had large machines 
to produce and harvest wheat in the 
Great Plains, for instance, it was im- 
practical for a worker to produce 
enough on these low-acre-yield lands 
to give him a living. Inexpensive fer- 
tilizers have made land with infertile 
but physically favorable soils more 
valuable than it was before. 

Better pumps and sources of power 
have made irrigation practical in 
places where formerly it was impracti- 
cal. The great increase in our need for 
paper has given value to land that 
otherwise might have little value. 

On the other hand, land resources 
can be lost through erosion and such 
other causes as the waterlogging and 
alkalinization of irrigated land. 

Differences in productive capacity 
arc tremendous—on the deserts we 
can produce almost nothing; on some 
lands that have plentiful water, pro- 
ductive soils, and good location in re- 
lation to markets, we can produce sev- 
eral thousand dollars' worth of prod- 
ucts from an acre in a single year. 

We have land so cold most of the 
year that we can grow only a few kinds 
of crops on it. We have lands on which 
we grow vegetables in midwinter. 

When we consider the extent of our 
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land resources, we look for land that 
can produce abundant plant material. 

Plants are the basis of all agriculture, 
although some types of farming are 
possible on land where no plants grow. 
Near Los Angeles, for example, arc 
dairy farmers who grow no crops; they 
buy all their feed. But somewhere 
there has to be land to produce the 
feed for the cows. 

First of all, land must have plenty 
of moisture from precipitation or irri- 
gation to produce plants. But irriga- 
tion requires precipitation, somewhere, 
to provide the water. Plenty of mois- 
ture can be had only in or from the 
humid areas—areas 1-6 on the ac- 
companying map. They cover all of 
the United States cast of the Great 
Plains, or approximately that part 
east of the 97th meridian; the coastal 
parts of Washington, Oregon, and 
northern California; and the higher 
mountains in the rest of the West. 

Irrigation in the dry parts of the 
West is possible mainly because of the 
mountains, which are the humid areas 
of the West. Winds passing over them 
are forced upward, cooled, and caused 
to precipitate their moisture as rain 
and snow, which in due season pro- 
vide water for irrigating the land. 

Our western mountains therefore 
are just as essential to most of the im- 
portant irrigated areas as are the lands 
on which the irrigated crops are grown 
and are just as valuable a land re- 
source. Without the mountains, we 
would have little irrigated farming, 
and the great cities of Los Angeles and 
San Francisco would not exist, for 
they also depend on the mountains 
for their water. That is why we must 
manage the forests on the mountains 
so as to husband the water supplies 
that originate on them. 

Humid lands make up a little more 
than half of our total area. 

Precipitation alone is not enough to 
make land a valuable agricultural 
resource: Not all our humid areas 
are highly productive farmlands. All 
humid areas contribute to our water 
supply, however, whether to grow crops 
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or forest on the land where the rain falls 
or to increase streamflow or ground 
water that can be withdrawn for use 
elsewhere. 

Productive land for plants must also 
have soils that will take in, hold, and 
supply the water to the plants in the 
amounts they need. Rock outcrops, 
soils that have bedrock or other dense 
layers close to the surface, and deep 
sand generally cannot hold enough 
water for abundant plant growth. 

Slopes also affect the supply of mois- 
ture. Often much of the moisture 
that falls on steep slopes runs off too 
fast and is therefore not available for 
plant growth on such slopes. 

Soils whose physical characteristics 
prevent plants from getting proper 
amounts of water usually are more 
unfavorable for crops than are infertile 
soils that can take in, store, and supply 
moisture to the crop. Deficiencies in 
fertility can be overcome by fertiliza- 
tion, but often there is no practical way 
to overcome such physical shortcom- 
ings as lack of moisture-storing ability. 

Finally, productive agricultural land 
in our country must permit the use of 
machines for planting, cultivating, and 
harvesting crops. Land that is steep, 
rocky, or irregular in surface can pro- 
duce crops only with much hand la- 
bor. Such land has disadvantages in 
that the returns to hand labor are apt 
to be small. 

Our humid areas have a high per- 
centage of land that combines these 
three favorable characteristics—good 
moisture supply; deep, moisture-reten- 
tive soils; and gentle slopes. 

A LARGE AREA ofthis kind—area 1 on 
the map—lies south and west of the 
Great Lakes. It is one of the largest 
bodies of highly favored agricultural 
land on earth. Nearly all of its rural 
land is farmed. Most of it is used to 
produce feed. Parts of it originally 
were poorly drained but are now 
drained with tile and ditches and are 
highly productive, because these nearly 
level lands tend to withstand drought 
better and suffer little or no erosion. 
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Furthermore, its central location and 
access to the Great Lakes put within 
this great region the center of our net- 
work of rail and inland water transpor- 
tation. The Great Lakes give access to 
the populous markets of the Northeast 
and Europe and to industrial raw ma- 
terials. In and around it are great in- 
dustrial developments, based on easy 
assembly of coal, petroleum, natural 
gas, limestone, iron ore, and water. 
The population supported by this in- 
dustry gives market advantages that 
enhance the value of the farmlands. 
Industry helps the region support pub- 
lic services that could hardly be af- 
forded were the region entirely depend- 
ent on agriculture. 

OTHER PARTS of our humid areas are 
only slightly less favored. 

In the section we designate as area 2 
on the map, nearly level and naturally 
poorly drained land predominates. It is 
our main area where the problem of 
too much water tends to be greater 
than the problem of too little water. 
The productiveness of the land depends 
mainly on the control of water by 
drainage or flood control, or both, so as 
to keep the soils from being wet at 
times when wetness is not wanted. The 
parts of the area that have such water 
control include some of our most pro- 
ductive farmlands, but some sections 
lack water control and are used for 
forest. 

The soils here have a wide range of 
physical properties and fertility, but 
the ease of controlling water tends to 
overshadow other soil characteristics 
and to determine use potentialities. 
Even in the localities that mostly are 
poorly drained are soils that are too 
wet at some seasons and too dry at 
others. 

One advantage of poorly drained 
lands is that a system of ditches, gates, 
and pumps makes it possible in many 
places to maintain the soil-water level 
at desired heights—to lower it when 
the soil is too wet and (by closing out- 
lets or reverse pumping) to raise it 
when the soil is too dry. Not much land 
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in the United States has such control 
of water, however. 

This area contains a large reserve of 
potential cropland for use when our 
national needs require it. We cannot 
safely predict the rate at which it may 
be economically developed or desig- 
nate the parts most favorable to devel- 
opment because those factors depend 
on the cost and returns of providing 
control of water, which in turn reflect 
in each place the special circumstances 
of the sources of floods, the ground- 
water levels, drainage outlets, the soils, 
and pumping requirements. 

Area 2 (like the southern part of area 
3) has a long frost-free season. 

AREA 3 has soils and surface relief 
predominantly less favorable than 
those in area 1, but its moisture supply 
generally is as good. 

In many places in area 3 are lands 
that have steep slopes, poor soils, or 
both, and the area therefore contains 
a much higher percentage of forest 
land except in the Si prairie" parts (in 
Illinois, Missouri, Kansas, and Texas). 
It contains much of our best forest land. 

The long frost-free season in parts of 
area 3 permits the growing of cotton, 
citrus fruits, and other subtropical 
crops; vegetables at seasons when 
northern areas cannot produce them; 
peanuts, pecans, and so on. This ad- 
vantage of being able to produce 
products that the rest of the humid 
areas cannot produce has offset in 
some places in Florida the disad- 
vantage of soils that are both infertile 
and poorly retentive of moisture. 

The Pacific Northwest Coastal Belt, 
the less mountainous parts of which 
we put in area 3, is our only area of 
marine climate. Winters are mild and 
summers are cool. This climate is es- 
pecially suited to the production of 
forage and to raising livestock. Were 
it not for the high proportion of soils 
that retain moisture poorly and nearly 
rainless periods in July and August, 
the Pacific Northwest part of area 3 
would be among the most productive 
of our humid areas. 
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Although the climate in the warmer 
parts of area 3 permits a wide variety 
of crops, much of the land that could 
produce crops remains in forest: Ap- 
parently our national needs of pea- 
nuts, tobacco, pecans, vegetables, and 
fruits can be supplied from relatively 
few acres. Cotton, the most widely 
grown cash crop in the warm part of 
area 3, could be grown on far more 
land than it is. Our national need for 
livestock products has not required 
that we use for feed or forage most of 
the potentially productive cropland of 
areas 2 and 3 not needed for cotton, 
tobacco, fruits, and vegetables. 

Most of our remaining reserve of 
land favorable for crop production is 
in the southeastern quarter of the 
country. Nearly three-fourths of the 
105 million acres of woodland that the 
Soil Conservation Service has esti- 
mated to be physically capable of crop 
production is in the 14 Southeastern 
States. Most of this is in areas 2 and 3. 

The qualities that make this land 
favorable for other crops tend also to 
make it advantageous for forests— 
ample precipitation, deep and reten- 
tive soils, and slopes that are not too 
steep. The costs of forest production 
are less where the terrain permits 
mechanized operation, A network of 
roads facilitates the transport of logs 
and pulpwood in areas 2 and 3. In 
them, therefore, we can expect com- 
petition between the use of land for 
crops and its use for timber as our 
national growth requires. 

The forest land resources of area 3 
also include many millions of acres 
not especially well suited to crops and 
not likely to be needed for them unless 
our needs increase greatly. This land 
is scattered throughout most of the 
area in bodies too small to be shown on 
the map. 

Larger areas that have similarly un- 
favorable characteristics as to soil and 
topography appear as areas 4 and 5. 

AREA 5 mainly has steeply sloping 
land, land with bedrock close to the 
surface, or a rock outcrop with almost 
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no soil. It includes nearly all our 
mountains, except the mountains in 
the arid areas that are too low to trap 
enough rain and snow to support 
forests. 

We said that in the West our moun- 
tains are valuable resources because 
they catch the moisture that makes 
possible our irrigated agriculture and 
cities: Mountains in the generally 
humid East also comb the clouds for 
water—water that we need to store 
and use. 

Mountains have many other uses. 
Most of them produce forests, which 
help regulate the flow of water off and 
out of the mountains and keep it freer 
of sediment. Forests provide lumber 
and pulpwood. Millions of Americans 
find recreation in mountain forests. 
Mountain lands in some sections pro- 
vide summer grazing for livestock when 
the lower and hotter lands are without 
forage. 

Many mountain lands can be man- 
aged to provide several of these bene- 
fits together, but excessive devotion to 
one may prevent others from being 
enjoyed. The management of moun- 
tain lands needs to be devoted there- 
fore to achieving the greatest benefit 
for the most people. 

Measured by ability to satisfy human 
needs, our humid mountain lands 
(area 5) are among our scarcest and 
most valuable resources. 

SCATTERED THROUGH the humid re- 
gion are places unsuitable for crops, 
not because the slopes are steep or the 
soils are shallow over bedrock but be- 
cause the soils have other poor physical 
characteristics that affect the moisture 
supply of plants. The largest are shown 
on the map as area 4. The smaller ones 
cannot be shown on so small a map. 

The larger swamps and marshes, 
generally wetter than are the poorly 
drained lands of area 2, are shown as 
area 6. It may be physically possible to 
reclaim them, but the need appears 
remote because we have many other 
resources for other crop production. 

Too little moisture is a handicap to 
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the use of land resources in the sub- 
humid and arid areas. 

Drought occurs even in the humid 
areas. In the subhumid and arid areas, 
however, one can expect drought more 
frequently, and in the drier of these 
areas drought can be considered to be 
normal. 

The transition from humid to sub- 
humid climate in the middle of the 
United States occurs gradually in a 
broad zone as we travel westward. 

On the map we have to draw a line 
to show the western edge of the humid 
region. We draw it to separate the re- 
gion with an index of precipitation 
effectiveness normally of 48 or more 
(humid) from that with less, as shown 
in Alias of Climatic Types in the United 
States, igoo-igjg, by C. W. Thorn- 
thwaite. 

All land west of this line we consider 
subhumid or arid, except the coastal 
part of Oregon, Washington, and 
northern California and the moun- 
tains with enough moisture to support 
forest of stature greater than pinyon- 
juniper woodland or chaparral. 

WITHIN THESE DRIER AREAS, our most 
productive agricultural land resources 
are those that have water for irrigation. 
Most of the water comes from humid 
mountain areas (area 5) within or near 
the dry areas. 

Water pumped out of the ground 
irrigates some lands. Water from the 
humid mountains helps replenish some 
of this ground water, but some is re- 
plenished only by rain passing down 
into the water-bearing layer in the 
subhumid and arid sections themselves. 
In either instance, the withdrawal must 
be balanced by the recharge, or pump- 
ing eventually will become too costly. 
We arc pumping out ground water in 
some dry areas faster than it is replen- 
ished. In some places water is used up 
that took centuries to accumulate. As 
we said, the productivity of the land 
depends on the quantity and depend- 
ability of a water supply; water makes 
the land resource. 

Acre for  acre,  irrigated  lands are 
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among our most productive, because 
on them we can control the water ac- 
cording to the needs of the plants and 
we do not have to rely on the more un- 
certain timing of rains. 

Our 25 million acres of irrigated land 
in the West contribute a greater share 
of our total production than their per- 
centage of total cropland. Even so, 
irrigated land ranges widely in pro- 
ductivity. Some, like that in the Im- 
perial Valley of California, can pro- 
duce crops the year round. Some at 
high elevations can produce little but 
forage. Some has productive soil, while 
some has poor drainage, an injurious 
concentration of salt, or poor physical 
characteristics. It is wrong to think, as 
some persons do, that water is all that 
land in the West needs in order to 
produce well. 

Scarce as water is in the arid and 
subhumid regions, more land could be 
irrigated there. But the costs of im- 
pounding and transporting the water 
tend to be high. The less costly irriga- 
tion projects were developed years ago. 
The costs of obtaining an additional 
quantity of farm products by irri- 
gating more cropland in the dry areas 
appear to be much greater than the 
costs of obtaining an equal quantity 
from the uncultivated but productive 
soils of the humid region, where water 
is more plentiful. 

An equivalent contribution to pro- 
duction at less cost could probably be 
made by more efficient use of the 
water in existing irrigation projects. 

More than half the water in many 
irrigation projects is lost before it 
reaches the crop it is intended for. Often 
the water is not applied at the right 
time or rate for highest production. 

The growing urban populations in 
the dry areas in the Southwest will re- 
quire that a larger part of the West's 
scarce water supply be used for non- 
agricultural purposes. 

CROPS CAN BE GROWN in the moister 
parts of the nonhumid areas without 
irrigation, particularly in places where 
the soils and surface relief favor the 
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conservation of moisture. These sub- 
humid sections (area 7) arc particu- 
larly characteristic of the eastern part 
of the Great Plains. The choice of 
crops is smaller than in humid areas, 
and the possibilities of increasing pro- 
duction by heavier fertilization and 
other techniques are limited more 
sharply because of too little moisture. 

Land in the progressively drier areas 
becomes correspondingly less produc- 
tive. Average yields arc lower. More 
land is needed to support a family. On 
many of the drier croplands, farmers 
often follow a year of wheat with a 
year of fallow so the soil can accumu- 
late moisture to crop the land again. 

SOILS IN THE SUBI-IUMID AREAS that 
are shallow over tight layers or are of 
deep sand cannot store enough mois- 
ture for crops and are used for grazing. 
So are strongly sloping lands that tend 
to let too much rainfall run off—not 
into—the soil. They and extensive sec- 
tions that do not get enough rain for 
crops but furnish a moderate amount 
of forage are shown as area 8. Such 
land supports fewer people than that 
of area 7. 

Land in area 8 that gets enough 
water for stock and for irrigating small 
acreages of feed crops supports an ex- 
tensive livestock industry, but recur- 
rent droughts often impair the feed 
supply to the point that herds must be 
reduced or additional feed must be 
shipped in. 

AREA 9 is even drier. Except for 
occasional irrigated land, the land 
there supports only a sparse popula- 
tion, and grazing land has low carry- 
ing capacity. It is not a desert, al- 
though parts of it locally are called 
"desert." It has some water and forage, 
but most of the livestock must rely on 
forage from area 5 or 8 part of the 
year or on feed from irrigated land. 

We have relatively little desert, if we 
consider desert as land that has little 
or no vegetation. The salt deserts of 
Utah and Nevada and the Mojave 
and Colorado River Deserts of south- 
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eastern California, southwestern Ari- 
zona, and southern Nevada are so 
lacking in water that we can properly 
call them desert (area 10). They have 
almost no agricultural value. 

The nearly barren lands of the alpine 
zone above timberline are not of this 
character. They are valuable because 
they provide water. 

ALTHOUGH WATER fixes the use po- 
tentials of land so completely that land 
without it is almost always valueless, 
other features of climate, especially 
temperature, affect the utility of our 
land resources. 

We have within our borders most 
kinds of climate except the tropical: 
Sections with a long frost-free season, 
mild winters, and hot summers; sec- 
tions with an equally long frost-free 
season, mild winters, and cool sum- 
mers; sections with a short frost-free 
season, cold winters, and cool sum- 
mers; and sections with a short frost- 
free season, cold winters, and hot 
summers. All of these climates affect 
the range and choice of crops and farm 
enterprises. 

The distribution of areas with long 
and short frost-free seasons is indicated 
on the map by lines (marked 260) 
separating areas averaging more from 
those averaging less than a 260-day, 
frost-free season; lines (marked 200) 
separating areas that average more 
than 200 days in the frost-free season 
from those that average less; and lines 
(marked 140) that separate areas that 
average more than 140 days in the frost- 
free season from those that average less. 

In the eastern half of the United 
States, where differences in elevation 
are smaller, the differences in frost- 
free seasons depend mainly on the dis- 
tance north and south. In the West, 
where differences in elevation are 
great, places with short seasons may 
exist anywhere at high elevations. 

Temperatures in the coastal parts of 
the Pacific States are affected further 
by prevailing winds that blow inland 
off the Pacific and keep the coast rela- 
tively mild in winter and cool in sum- 
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mer, because the offshore water of the 
ocean is cold relative to land in summer 
and warm in winter. These areas 
therefore have types of climate not 
found elsewhere in our country and 
advantages in some kinds of enterprises. 

Winds predominantly blow seaward 
on our eastern seaboard, so the marine 
influence on its climate is much less 
than it is along the Pacific coast. Cli- 
mate over most of the country is of a 
continental type, and the range in tem- 
peratures from summer to winter is 
wide. 

Long frost-free seasons give some ad- 
vantages to areas so favored. Areas 
with short frost-free seasons, say fewer 
than 140 days, have a shorter list of 
enterprises, the growth of forests there 
tends, to be slower, the pasture season 
is shorter, more expensive housing for 
livestock is needed, and more feed and 
forage has to be prepared and stored 
for winter use. 

But we must not suppose that the 
long-season sections can produce every- 
thing the shorter-season sections can. 
It is not that simple, especially if the 
long-season areas have hot summers, as 
they do everywhere except along the 
Pacific coast. Apples do not do well in 
localities that have hot summers. Milk 
production in long, hot summers faces 
difficulties not encountered in areas 
with long frost-free seasons and cool 
summers (like the coastal areas of 
Washington, Oregon, and California), 
which favor the abundant production 
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of feed and forage and good physiologic 
functioning of dairy cows. 

It is our good fortune that our great 
region of low moisture supply extends 
across all of our major temperature 
zones and does not coincide with one 
or a few of them, as it does in some 
countries. So we have humid lands in 
every temperature zone and a source 
of the farm products that are suited to 
each. 

So far we have stressed the value of 
land for producing crops. Much of our 
land is valuable also for grazing or 
forest. 

Grazing is merely a way of harvest- 
ing by having animals eat the growing 
plants. Plants for grazing have require- 
ments of moisture, soils, and relief as do 
plants harvested in other ways. 

Grazing generally can be done on 
steeper slopes than can be safely or 
economically used for crops, however, 
because less machine operation usually 
is required. Some land can be too 
steep for grazing, because of the danger 
of erosion and because of the need on 
most grazing land to control weeds or 
revegetate the land, operations that 
are done economically by machines. 

Grazing also is practical on the dry 
lands of our arid and semiarid areas 
where crop production is impractical 
because the cost of planting and har- 
vesting crops would exceed the returns 
from the small yields. 

Forests generally are restricted to 
more humid climates. Mechanized tim- 

GENERALIZED LAND RESOURCE AREAS 
Our land exhibits a wide range in productive capacity. Climate, surface relief, and soil are the major 

factors thai, through various combinations, have produced the great diversity in the use potentiality of the 
land. Of these factors, climate is the most important because moisture supply controls land use. The land 
resource areas delimited here are therefore first divided according to moisture differences. 

The country is divided into a humid East and a drier West, in which only the higher mountains and the 
jYorih Pacific coastal region receive enough precipitation to bring them in the humid category. The line 
drawn to separate the humid East from the drier West, running almost north and south acioss the middle 
of the country, represents no abrupt change, but is placed in the zone of transition between moist and dry. 
Jt approximates a line that separates the area where average annual precipitation exceeds average potential 
évapotranspiration from those where the reverse is true. 

Broad belts differentiated according to length of frost-free season are used to give some indication of differ- 
ences in temperature that affect potentialities of land resources. Among the humid areas, differences in surface 
relief, soils, and drainage account for the different classes of areas shown. Among the subhumid and arid 
areas, different degrees of aridity overshadow differences in surface relief or soil in all but the moister areas 
and therefore tnainly account for the different classes of drier areas. 
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ber harvest is possible on fairly steep 
slopes, on which erosion can be con- 
trolled with proper logging methods. 
Gentle slopes are an advantage, how- 
ever, in forest management and in build- 
ing access roads to stands of timber. 

Because forestry and grazing are fea- 
sible on some lands not suitable for 
crops, they have tended to be residual 
uses on land not needed for crops. 

BECAUSE AN ABUNDANT WATER supply 
underlies a productive agriculture and 
the industry and other activities that 
support urban populations, the heav- 
iest farm production and the heaviest 
concentration of consuming popula- 
tion exist in or near the humid areas. 
In them also we can look for the 
greatest development of land resources. 

The dry areas have not yet used all 
the water that originates in the adja- 
cent humid mountains of the West, but 
the limits on agricultural development 
based on this water are more closely 
approached now (and will be reached 
sooner) than in the humid East. 

We have more land resources than 
we now need to use to produce the 
farm products we consume. As popu- 
lation grows, the greater supply that 
will be needed will be achieved by 
producing more on the present acreage 
or by putting more acres into crops. 
That we can do by applying more 
generally the good practices we already 
know about, discovering new and 
better practices, and converting some 
forest land to cropland—although a 
survey in 1955 by the Forest Service 
indicated that we may need nearly all 
of our forest land to produce wood. 

In our complex system of needs and 
satisfactions, land is needed for a 
greater number of uses than formerly. 
The abundance of our resources for 
some of these needs is not so evident as 
it is for food. Outdoor recreation is an 
example. A survey by the National 
Park Service showed that beaches of 
the Atlantic and gulf coasts rapidly are 
being brought into private use in a way 
that nearly excludes public use of most 
of them. 
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We need food, but the luxury ele- 
ment in food consumption, which in- 
cludes our waste of food, is less impor- 
tant to health and happiness than, say, 
swimming, sailing, and fishing. Some 
production of food therefore may be 
less essential than outdoor recreation, 
the preservation of wildlife, and other 
supposedly less important needs. 

It comes down to this: We have a 
wealth of land resources, but they are 
not inexhaustible. As we become more 
numerous, we shall not necessarily 
have enough land to satisfy all of our 
increasingly varied wants. A great 
challenge of our time is to use our land 
with skill and consideration for the 
greatest good, and in the knowledge 
that man cannot live by bread alone. 

OUR POPULATION now increases at a 
rate that will give us 700 million 
people in 100 years and 2,800 million 
in 200 years. If wc took 500 million 
acres of our best cropland and used it 
as intensively as the Japanese use their 
cropland, we could feed almost 2 
billion people—assuming that these 
acres are as productive as the average 
Japanese cropland acres and that we 
consumed the cropland products di- 
rectly rather than as animal products. 

Perhaps we shall not need to feed 
this many people, but this gives us 
some idea of our capabilities if we 
should really be pressed. Probably we 
shall run into shortages of resources 
for other things we want more quickly 
than we shall for cropland resources. 
And perhaps our greatest problem 
will be in having enough land merely 
for living space. Many persons, if they 
had to choose, would rather have 
some space around their homes than to 
have beefsteak. 

A national population of 2 billion 
would have less than 1 acre per person 
for all its wants—food, clothing, shel- 
ter, paper, factories, stores, roads, 
airports, and space for living and 
recreation. Actually there would be 
even less, since we have so many acres 
that lack water and so are unsuited to 
filling any of these needs. 



How we acquired our 
iclDUGCl GStcltG. How we got our land is the core of 
our history, beginning with the Thirteen Colonies and continuing 
with the Louisiana Purchase (4 cents an acre for 529,911,680 
acres), Florida, the Northwest Territory, Alaska, Texas, the 
Pacific Southwest, the Gadsden Purchase, and others—until the 
national domain extended from sea to shining sea and beyond the 
seas. By Karl S. Landstrom, lands officer, Bureau of Land Man- 
agement, Department of the Interior. 

THE LANDED ESTATE of the American 
people is the resource base on which 
the American economy functions. How 
it was acquired is the core of our 
history. 

The national domain is ail land, 
public and private. 

The public domain is the remaining 
portion of lands originally acquired 
by our Government. 

THE PUBLIC DOMAIN, at its broadest 
extent, consisted of three-fourths of the 
continental United States and nearly all 
of Alaska, a total of 1,807 million acres. 

The public domain was acquired by 
cessions from the Thirteen Original 
States, 1781 to 1802; the Louisiana 
Purchase, 1803; the Spanish Cession 
of Florida, 1819; the Oregon Compro- 
mise, 184.6; the Mexican Cession, 
1848; the Texas Purchase, 1850; and 
the Gadsden Purchase, 1807. Alaska 
was purchased from Russia in 1867. 

THE THIRTEEN ORIGINAL STATES made 
up the area of the United States at the 
close of the Revolutionary War. The 
boundaries of the new Republic were 
established by treaty with Great Brit- 
ain. The western boundaries of the 
Original States were ill defined. There 
had been overlapping and rival claims, 
based on conflicting crown grants. 

Six of the States had clearly defined 

boundaries in the sense that they were 
bounded by the claims of other States 
to westward. The other seven—New 
York, Virginia, North Carolina, South 
Carolina, Georgia, Massachusetts, and 
Connecticut—held claims to "wilder- 
ness" to the west. The claims extended 
to the Mississippi River. 

The attention of the Government of 
the newly formed Confederation was 
early drawn to the problem of the 
western land claims of the States. The 
States having no western claims con- 
tended that the western claims of the 
other States should be ceded to the 
Confederation. 

Maryland contended that the un- 
settled domain to the west had been 
wrested by "common blood and treas- 
ury" and should be made their com- 
mon property. Future unequal repre- 
sentation was feared as the larger 
States would grow with westward mi- 
gration. 

The Articles of Confederation had 
left the sale and disposition of western 
lands to the exclusive control of the 
States owning them. Some States had 
opened land offices, made private 
grants, granted land bounties, or other- 
wise disposed of portions of iheir domain. 

The Continental Congress in 1779 
passed a compromise resolution recom- 
mending that the States withhold fur- 
ther grants of western lands for the 
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duration of the War. Eight States 
voted for the resolution, and three 
voted against it. 

New York tendered her claims to 
western land to the Congress without 
reservation in 1780 to alleviate dis- 
satisfaction of the smaller States. The 
Congress adopted a resolution "ear- 
nestly" requesting other States to do 
the same. 

New York had claimed an area of 
undefined and unsettled lands west of 
Pennsylvania and north of the Ohio 
River. These lands, ceded in 1781, are 
now in Erie County in Pennsylvania. 

Virginia's western possessions north 
of the Ohio River were ceded in 1784. 
The present State of Kentucky was 
ceded directly to that State. Ken- 
tucky accordingly is one of the States 
that never contained public domain of 
the United States. 

Massachusetts succeeded to the own- 
ership of its vacant lands and became 
proprietor of unoccupied lands in 
Maine. These lands were disposed of 
under State laws. 

To the United States in 1785 were 
ceded claims to western lands that 
overlapped Virginia's claims in what 
is now Pennsylvania, Illinois, Wiscon- 
sin, and Michigan. 

Maine took charge of her own lands 
and made no cession to the United 
States. 

South Carolina in 1787 ceded a 
strip of land that now lies in the north- 
ern parts of Georgia, Alabama, and 
Mississippi. 

North Carolina ceded her western 
lands forming what is now the State of 
Tennessee, in 1790. 

. Connecticut's claim to western un- 
occupied lands, except to a tract 
known as the Western Reserve, in 
Ohio, was relinquished to the United 
States in 1880. 

Georgia completed the cessions of 
the original States in 1802 by ceding 
lands that now are part of Alabama 
and Mississippi. Payment for this 
transfer was made by the United 
States of 6,200,000 dollars, which 
was approximately 11 cents an acre. 
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Pennsylvania, Rhode Island, and 
Vermont made no cessions. 

Delaware, Maryland, and New Jer- 
sey had no western lands to cede. 

These cessions gave the United 
States title to 236,825,600 acres of land 
and water area, as computed in 1912 
by a committee representing the Gen- 
eral Land Office, Geological Survey, 
Bureau of Statistics, and Bureau of the 
Census. This was the nucleus of the 
land to be known as the public do- 
main. The Government of the United 
States assumed the role of proprietor 
of these lands and trustee for the people. 

By events listed thus far, citizens of 
the United States and the Nation by 
1802 had acquired title to lands west 
to the Mississippi River. At that time, 
Florida was claimed by Spain, and 
Louisiana was claimed by France. 

LOUISIANA, which included the Mis- 
sissippi Valley, was early recognized as 
having geographic and economic im- 
portance on the American continent. 
The Ohio and Mississippi Rivers and 
their tributaries afforded an avenue to 
the sea, but the mouth of the Missis- 
sippi River was under the control of 
foreign powers. 

France's claim to territory in the 
Mississippi Valley and along the Gulf 
of Mexico was based on LaSalle's voy- 
age and proclamation of 1682. The 
eastward boundary of Louisiana thus 
claimed was the "River Palms." This 
is identified as a river in what is now 
Florida; it empties into Palm Sound, 
now called Sarasota Bay. 

France's Louisiana Territory was 
ceded to Spain in 1762. The area was 
described as "the whole country 
known under the name of Louisiana, 
together with. New Orleans and the 
island on which that city stands." 

By treaty in 1763, France and Spain 
ceded to Great Britain all of Louisiana 
east of the Mississippi. Twenty years 
later, in boundary settlements at the 
close of the Revolutionary War, the 
United States took over from Great 
Britain all that part of the original 
Louisiana ceded to it by France. 
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Spain in 1800 ceded back to France 
the Louisiana Territory less the part 
east of the Mississippi and north of lati- 
tude 310, which had been acquired by 
the United States in 1783 from Great 
Britain. Before that time, the ministers 
of the United States in Europe had 
been instructed to prevent, if possible, 
the return of Louisiana to Spain. 
France was urged to consent to the sale 
of the City and Province of New Or- 
leans to the United States. The ur- 
gency of purchase was heightened by 
the temporary closure of the port of 
New Orleans to the United States in 
October 1802. 

President Thomas Jefferson, in De- 
cember 1802, obtained the consent of 
the Congress to negotiate for the pur- 
chase of New Orleans from France. 
Negotiations were conducted by James 
Monroe and others. France agreed to 
the sale for a price of 80 million francs. 

It is said that when Napoleon Bona- 
parte instructed his minister of treas- 
ury regarding the Louisiana sale he 
ventured the forecast that the country 
that would hold the Mississippi Valley 
would eventually become the most 
powerful country on earth. 

The boundaries of Louisiana as pur- 
chased from France were indefinite. 
Definite boundaries were established 
later by a treaty with Spain and a 
series of treaties, concluded in 1871, 
with Great Britain. 

The cost of 529,911,680 acres of land 
and water surface acquired in the 
Louisiana Purchase was 23,213,568 
dollars, or about 4 cents an acre. 

FLORIDA was claimed by Spain by 
discovery and exploration. 

Spain ceded Florida to Great Britain 
in 1736, but in 1783, after the conclu- 
sion of the treaty between the United 
States and Great Britain, Florida was 
ceded back to Spain. The boundaries 
of Florida were in dispute between 
Spain and the United States. 

President James Madison issued a 
proclamation in 1810 taking possession 
of the east bank of the Mississippi River 
under the authority of the treaty of 

purchase with France. The proclama- 
tion left the question of ownership for 
future settlement. After a series of inci- 
dents, John Quincy Adams for the 
United States and Don Luis dc Onis 
for Spain signed a treaty of cession of 
Florida to the United States in 1819. 

The Florida purchase cost the United 
States 6,674,057 dollars for 46,144,640 
acres of public domain—about 14 cents 
an acre. 

THE NORTHWEST TERRITORY was 
established as part of the United States 
by the treaty with Great Britain in 1846. 

Long before the purchase of Louisi- 
ana, the interests of the United States 
had been directed toward the unknown 
interior country west of the Mississippi. 
Several overland journeys were begun, 
but none was brought to a conclusion. 

The northwestern coasts had been 
visited by ships of several countries. 
Captain Robert Gray, an American, 
discovered the mouth of the Columbia 
River and sailed many miles upstream. 

The American claim to "Oregon 
Territory" was based upon Captain 
Gray's discovery and later expeditions 
by land and water. 

President Jefferson asked the Con- 
gress in 1803 to appropriate 2,500,000 
dollars for an overland expedition, 
which was begun the next year by 
Mcriwether Lewis and William Clark. 
Furtherance of the American claim 
was the prime motive of the expedi- 
tion. Exploration of the newly pur- 
chased Louisiana Territory was also an 
objective. 

The Lewis and Clark expedition be- 
gan by water from the mouth of Wood 
River on the Illinois bank of the Mis- 
sissippi, opposite the mouth of the Mis- 
souri River. The party reached an 
Indian village at Mandan by October 
26. There, on the north bank of the 
Missouri, a fort, called Fort Mandan, 
was erected. 

The route followed in 1805 passed 
through the lofty Bitter Root Range, 
down the Clearwater River to its junc- 
tion with the Snake River, and down 
the  Snake  to  the  Columbia  River. 
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Captain Clark wrote that on November 
7, 1805, they saw for the first time "the 
object of all our labors, the reward of 
all our anxieties," the waters of the 
Pacific Ocean. 

After the winter of 1805-1806 at 
Fort Clatsop, the party arrived at St. 
Louis on September 23, 1806. 

The report, "Brief Account of the 
Lewis and Clark Expedition," pub- 
lished in 1905 and reissued by the Bu- 
reau of Land Management, character- 
izes il as influencing greatly subsequent 
political acts that affected the owner- 
ship of the Oregon Territory. 

Russia at that time had an undefined 
claim to territory in what is now Alaska. 
By treaty in 1824, the United States 
recognized Russian sovereignty over 
the northwestern coast from latitude 
5404x/ north to the North Pole. Great 
Britain later confirmed with Russia by 
treaty in 1825 that Russian sovereignty 
extended northward from latitude 
f^^o'. The eastward extent of Russian 
sovereignty was defined with Great 
Britain as the present eastern line of 
Alaska. 

Sovereignty over the land south of 
latitude 540^ was hotly disputed by 
the United States and Great Britain. 
Disputed territory was occupied by 
both countries. 

The northern boundary of the United 
States was placed by treaty in 1846 at 
the 49th parallel extended to the mid- 
dle of a channel that separates Van- 
couver Islandfromthemainland, thence 
southerly along the center of the chan- 
nel and of the Strait of San Juan de 
Fuca to the Pacific Ocean. The exact 
location of the channel referred to was 
in dispute from 1846 to 1872. An exact 
location was determined in 1872 by 
Wilhelm I, Emperor of Germany, who 
was arbitrator without appeal, agreed 
upon by the two countries. 

The Oregon Compromise established 
183,386,240 acres as public domain of 
the United States. No payment of 
moneys was involved. 

TEXAS, annexed in 1845, was orig- 
inally included in French and Spanish 
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possessions. The treaty of purchase of 
Florida contained recognition by the 
United States of the present eastern 
boundary of Texas as the eastern 
boundary of Spanish possessions. 

Mexico obtained her independence 
from Spain in 1821. 

Secretary of State Martin Van Buren 
in 1829 instructed the United States 
Minister to Mexico to offer to buy the 
part of Texas east of the Nueces River. 
Mexico refused. The Republic of Texas 
was proclaimed in 1836 and was rec- 
ognized by the United States in 1837. 

Admission of Texas to the United 
States was soon urged. It became a po- 
litical issue. A joint resolution for an- 
nexation was adopted by the Congress 
and was signed by President John 
Tyler in 1845. 

The State of Texas succeeded to the 
ownership of all lands of the former 
Republic east of the Rio Grande that 
were included in a region bounded on 
the east by the Spanish-American 
boundary as established under the 
Florida treaty of 1819. These bound- 
aries had been confirmed by a treaty 
with Mexico in 1828, but they were 
indefinite. Persons living at Santa Fe, 
in what is now New Mexico, denied 
that they were within the State of 
Texas. 

During the Mexican War in 1847, 
General Stephen W. Kearney, under 
War Department orders, captured the 
Mexican province of New Mexico. 
As military governor, he published a 
series of laws for the government of 
the province. 

An organic law for the government 
of the Territory of New Mexico was 
enacted after 3 years of military gov- 
ernment. The law defined the eastern 
boundary of the Territory at the pres- 
ent eastern line of New Mexico, re- 
ducing thus the extent of the claim of 
Texas. By the act of September 9, 
1850, the United States proposed the 
purchase from the State of Texas of its 
claim to lands north of latitude 360 30' 
and west of the looth meridian and 
those north of latitude 320 and west of 
the   103d   meridian.   The   State   ac- 



HOW  WE ACQUIRED  OUR LANDED ESTATE 23 
cepted, and the purchased property 
became public domain of the United 
States. 

The lands added by this purchase 
consisted of 78,926,720 acres of land 
and water surface, costing 15,496,448 
dollars, or approximately 20 cents an 
acre. These lands arc now parts of 
Kansas, Colorado, New Mexico, and 
Oklahoma. 

THE PACIFIC SOUTHWEST, especially 
the coast of California, was early a 
matter of jealous attention by several 
rival countries. 

Russians occupied a part of the Cali- 
fornia coast in 1812 by permission of 
Spain. A military governor was in 
command. 

President Andrew Jackson proposed 
in 1835 to Mexico that the Pacific 
Southwest be sold to the United States. 
Negotiations failed. John Charles Fre- 
mont's overland expedition and Charles 
Wilkes' voyage under auspices of the 
United States added information about 
this area. 

After the terms of the Texas annexa- 
tion had been accepted by the Repub- 
lic of Texas, President James K. Polk 
in 1845 ordered the United States 
Army to occupy and hold the western 
part of the Texas claim. Steps were 
taken to offer to the Mexican Govern- 
ment terms for the acquisition of the 
disputed western Texas Territory and 
lands to the west, including the bay 
and harbor of San Francisco. 

War was declared with Mexico on 
May 13, 1846. After repeated failure 
of negotiations and resumption of hos- 
tilities, a treaty was completed by 
Commissioner Nicholas P. Trist, on 
behalf of the United States, at the city 
of Guadalupe Hidalgo, Mexico, on 
February 2, 1848. President Polk pro- 
claimed the treaty on July 4, 1848. 

This action resulted in recognition 
of the western boundaries of Texas and 
added to the public domain the lands 
bounded on the cast by the Rio Grande 
River and a meridian extending north, 
on the north by the 42d parallel, on 
the west by the Pacific Ocean, and on 

the south by the national boundary 
established by the treaty. The area of 
public domain acquired was given by 
the Federal Interagency Committee in 
1912 as 338,680,960 acres. The cost 
was 16,295,149 dollars, or approxi- 
mately 5 cents an acre. 

THE GADSDEN PURCHASE was com- 
pleted in 1853, when Franklin Pierce 
was President. 

James Gadsden, the United States 
Minister to Mexico, entered into the 
treaty of purchase on behalf of the 
United States for the purpose of de- 
fining more correctly the boundary 
and making a more regular line be- 
tween the United States and Mexico. 

The boundaries given were the Gil a 
River on the north, the Rio Grande on 
the east, and a point 20 miles below 
the mouth of the Gil a River, on the 
Colorado River, on the west. The area 
of public domain added was 18,988,- 
800 acres (land and water surface). 
The cost was 10 million dollars, or ap- 
proximately 53 cents an acre. 

THREE PARCELS OF TERRITORY, now 
securely parts of the United States, 
had been collectively omitted by the 
various formal treaties of cession or 
purchase. 

One of these areas is what is now 
western Louisiana, west of the Missis- 
sippi River drainage. It was relin- 
quished by Spain in 1819. 

Another is an extensive area in 
Minnesota and the Dakotas. It drains 
northward through the Red River. It 
was relinquished by Britain in 1818. 

The third area is in central Colo- 
rado. It was not included in the Louisi- 
ana or Texas Purchases but was cov- 
ered by a treaty with the Ute Indians 
in 1868. 

The total of original public domain 
acquired in continental United States 
from 1781 to 1867 was given by the 
Federal Interagency Committee in 
1912 as 1,462,466,560 acres (land and 
water area). The aggregate cost was 
77,879,222 dollars, or approximately 5 
cents an acre. 



TERRITORY OF THE ORIGINAL THIRTEEN STATES' 
Treaty of 1783 with Great Britain 

to 

The Original Thirteen States (present area) 
lus the District of Columbia (Maryland 

cession to the United States. 1788) 
and the new States created out of 
their territory not ceded to the United 
States: Vermont 1791, Kentucky 1792. 
Maine 1820. and West Virginia .1863 

North Carolina Cession to the United States, 1790; 
United States Cessions to Tennessee 1806 and 1846 

TERRITORY OF THE 
"REPUBLIC OF TEXAS 

Annexation of Texas, 1845 

x! 
H 
> 
Sä 
M 
O 
O 
M 
o 
«S 
> 
o 
M 
O 
d 
f 
1-3 
c 
BS 
H 



HOW WE ACQUIRED OUR LANDED ESTATE 25 
AMERICAN INDIANS or Indian tribes 

originally occupied or claimed most of 
the lands embraced in the treaties and 
purchases of the United States. At the 
time of acquisition from other powers, 
Indians were largely in possession. 

In the later stages of westward mi- 
gration, Indian claims to land were 
customarily settled by means of treaties 
with the tribal authorities. The treaties 
usually provided for areas to be re- 
served to Indian possession. 

The total cost of Indian land claims 
is unknown, but it is known that it far 
exceeds the cost of payments to other 
countries. Several lawsuits against the 
United States on account of Indian 
land claims have been settled in recent 
years. Other large claims were pending 
in 1958. 

AN EXAMPLE of an Indian land claim 
is that of the Alcea Band of Tillamooks, 
et al. v. The United States, involving 
2,772,580 acres. The lands are located 
in the coastal areas of Oregon, Suit 
was brought under the Act of August 
26, 1935 (49 Stat. 801), which gave 
the Court of Claims jurisdiction over 
this class of cases. 

The court had decided on April 2, 
1945 (103 C. Cls. 494), and it had been 
affirmed by the United States Supreme 
Court (329 U. S. 40) that four of the 
tribes had proved their original Indian 
title and that the taking of the lands 
by the United States had been invol- 
untary and uncompensated. Judgment 
was entered on January 3, 1950, for 
the tribes under the provisions of the 
Fifth Amendment to the Constitution 
of the United States (115 C. Cls. 463). 
The amount awarded was measured 
by the appraised value of the lands as 
of the date they had been taken, plus 
reasonable interest, offset by the value 
of the tribes' interests in the reserva- 
tion lands allotted to them as of the 
date the lands were taken and less the 
equivalent of gratuities from the 
United States to the tribes over ttie 
years to the latest date of accounting. 

The court set the value of the lands 
taken at  1.20 dollars an acre as of 

November 9, 1855. The rate of in- 
terest on the amount due was fixed at 
4 percent from 1855 to 1934 and 5 per- 
cent thereafter. 

The total amount clue the four tribes, 
with interest, less offsets, was fixed by 
the Court of Claims at 16,515,604.77 
dollars, to which certain additional in- 
terest was to be added until the date 
of payment. 

On reversal by the United States 
Supreme Court (341 U. S. 48), final 
judgment was entered by the Court of 
Claims on May 1, 1951 (119 C. Cls. 
835) at 2,259,986.80 dollars. 

ALASKA was claimed by Russia on 
the basis of voyages by Vitus Bering in 
1728 and 1741. After Bering's second 
voyage, Russian fur traders advanced 
along the Aleutian Islands. A Russian 
trading corporation, the Russian- 
American Company, took domination 
over Russian America in 1799 under a 
series of 20-year concessions. 

During the Crimean War in 1855, 
Russia feared that Great Britain might 
seize Russian America. The area was 
offered to the United States, but the 
offer was refused. 

The legislature of the Territory of 
Washington memorialized President 
Andrew Johnson in 1866 to acquire 
the Russian territory in Alaska. A 
treaty of purchase was signed in 1867 
by Secretary of State William H. 
Se ward for the United States and 
Baron de Stoeckl for Russia. The pur- 
chase price was 7,200,000 dollars, or 
approximately 2 cents an acre, for 
375,296,000 acres of public domain. 

Formal transfer was made at Sitka to 
Major General L. H. Rousseau, the 
United States Commissioner, on Octo- 
ber 18, 1867. 

The early progress made by Russians 
in Alaska may be traced today by 
viewing the remaining Russian Ortho- 
dox church buildings, wooden framed 
and turnip topped. These monuments 
are found at Unalaska, eastward along 
the Aleutians, in the Kodiak-Afgonak 
Island group, and at Sitka, which was 
the last capital of Russian America. 
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Thus was completed, in 1867, the 
acquisition of public lands of the 
United States. 

The public domain did not include 
lands within American insular posses- 
sions. The Territory of Hawaii, Puerto 
Rico, the Virgin Islands, Guam, Amer- 
ican Samoa, the Trust Territory of 
the Pacific Islands, and other islands 
in the central Pacific have laws for the 
administration and disposition of their 
public lands. 

ACQUIRED LANDS are distinguished 
from public domain in that they have 
been acquired by the United States by 
purchase or gift or condemnation from 
individual landowners or from the 
States in individual transactions not 
embodied in the major acquisitions of 
public domain. 

The desirability of Federal purchase 
of privately owned lands to supplement 
public domain reserved in national 
forests first arose about 1901. The sub- 
ject was debated in the Congress be- 
ginning in 1909. Advocates stressed the 
importance of forest management in 
the control of runoff and hence control 
of floods and navigation resources. Pur- 
chases were proposed in Eastern States 
where there was no public domain. 
Opposition was based on such grounds 
as interference with private ownership, 
cost, and constitutional authority. An 
authorizing act, known as the Weeks 
Act, was adopted in 1911. Purchases 
under this act were limited to lands 
necessary to the protection of the flow 
of navigable streams. 

The act established a National Forest 
Reservation Commission, consisting of 
the Secretaries of War, Interior, and 
Agriculture, and two members each of 
the House and the Senate. The com- 
mission approves the price and acreage 
of all tracts acquired under the author- 
ity of this act. 

The Clarke-McNary Act of 1924 
broadened the authority to include 
purchase of land in the watersheds of 
navigable streams for timber production 
as well as for regulation of streamflow. 

The United States Forest Service, as 
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of June 30, 1956, administered 27,960,- 
067 acres of acquired lands of the 
United States. Much of this area is in 
States from Texas eastward to Vir- 
ginia, including Missouri and Ken- 
tucky and States south of them. Some 
of these acquired forest lands are in 
New Hampshire, Vermont, Pennsyl- 
vania, Michigan, Minnesota, and Wis- 
consin. Purchases of forest lands in the 
Western States are small in relation to 
the area of national forest consisting of 
reserved public domain. 

An important acquisition of Federal 
lands was that of the revested Oregon 
and California Railroad lands, known 
as the O & C lands. Title to almost 3 
million acres of forested lands was re- 
vested to the United States by an act of 
the Congress in 1916. The railroad 
company was paid a price of 2.50 dol- 
lars an acre for the lands on the basis 
that it had been the intention of the 
Congress in the prior land grant to 
have given the company a grant of 
that amount. 

A different form of Federal land pur- 
chase consisted of purchase of farm- 
lands in submarginal uses during the 
1930's. Purchases were made under 
various funds established by the emer- 
gency relief acts, the Agricultural Ad- 
justment Act, and later the Bankhead- 
Jones Farm Tenant Act of 1937. The 
purchases under this group of pro- 
grams included some 11 million acres. 
Nearly half of these lands were in the 
northern part of the Great Plains. 

A SPECIAL FORM of land purchase re- 
quirement is that for military purposes. 
Such purchases during the Second 
World War aggregated some 7 million 
acres. Other lands were leased. 

The Department of Defense, for mili- 
tary purposes, held for the United 
States 7,675,275 acres of acquired lands 
as of June 30, 1956. For civil functions 
of the Corps of Engineers, the area of 
acquired lands held on that date was 
3,647,999 acres. 

FEW PURCHASES of privately owned 
lands were made to provide lands for 
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Indian use before 1934. The Indian 
Reorganization Act, adopted in 1934, 
provided funds for land purchase and 
authorized the use of Indian tribal 
funds for that purpose. More than 1 
million acres have been purchased for 
the use of Indians. The Bureau of 
Indian Affairs, on June 30, 1956, held 
594,807 acres of Indian lands acquired 
by purchase, donation, and transfer. 

Privately owned lands have been 
acquired as national parks or national 
monuments, or to round out public 
domain areas set aside as national parks 
or monuments. The National Park 
Service administered 3,501,969 acres of 
acquired lands as of June 30, 1956. 

WILDLIFE REFUGES have been estab- 
lished or augmented by condemna- 
tions and purchases, as well as by reser- 
vation or withdrawal of public lands. 
The first purchase of land for a wildlife 
refuge was for a bison range on the 
Flathead Indian Reservation in 1909. 
General purchase authority was granted 
by the Congress in the Norbeck- 
Andersen Act of 1929. Extensive areas 
were added in the 1930's from lands 
purchased as submarginal lands. 

Acquired lands administered by the 
Fish and Wildlife Service as of June 
30, 1956, aggregated 2,770,646 acres. 
These lands for the most part are con- 
sidered incapable of sustained use as 
cropland because of wetness, dryness, 
or accelerated erosion. 

Lands acquired under the reclama- 
tion program and administered by the 
Bureau of Reclamation totaled 1,538,- 
016 acres as of June 30, 1956. The 
Atomic Energy Commission admin- 
istered 667,926 acres and the Tennes- 
see Valley Authority held 740,030 
acres as of June 30, 1956. 

All lands acquired by Federal agen- 
cies by purchase, donation, or transfer 
amounted to 50,082,229 acres through- 
out the world as of June 30, 1956, com- 
pared with 724,504,778 acres of public 
domain (reserved and unreserved) held 
on that date in continental United 
States and Alaska. 

Federally owned real property out- 

side the continental United States as 
of the same dale totaled 365,082,217 
acres. Defense agencies held 2,676,538 
acres of this property. Civil agencies 
held the remaining 362,405,679 acres. 
The Department of Defense did not 
report the locations of its acreage 
throughout the world. However, for 
civil agencies, outside of Alaska, Fed- 
eral holdings were as follows: North 
America, 405,868 acres; South Amer- 
ica, 52 acres; Europe, 798 acres; 
Africa, 932 acres; Asia, 1,272 acres; 
Australasia, 743 acres; Pacific Islands, 
17,000 acres; Hawaii, 197,359 acres; 
and Wake Island, 2,600 acres. 

IN FOREIGN COUNTRIES, civil agencies 
of the United States held 5,150 acres, 
including Department of State, 2,008 
acres; United States Information Agen- 
cy, 1,949 acres; and General Services 
Administration, 1,187 acres. These 
lands were used for office building lo- 
cations, 300 acres; harbor and port 
terminals, 56 acres; and housing, 
1,360 acres. Other land and vacant 
land totaled 3,434 acres. 

CENTRALIZED RECORDS of public do- 
main of the United States are main- 
tained by the Bureau of Land Manage- 
ment of the Department of the In- 
terior. Records of acquired lands arc 
maintained by the various acquiring 
or administering agencies. Inventory 
reports of federally owned real estate 
are prepared annually as of the end of 
each fiscal year and are issued early in 
each session of the Congress. The Gen- 
eral Services Administration, in collab- 
oration with the General Accounting 
Office, develops and supervises agency 
procedures for the maintenance of real 
property accounts and the reporting 
of inventory data. 

By means of inventory reports and 
exchange of information, Federal agen- 
cies are able to avoid unnecessary ac- 
quisitions, effect economies through 
joint uses, facilitate transfers or ex- 
changes of administration, and return 
surplus federally acquired lands to 
private ownership. 



Land and our economic 
development* Land was a magnet that drew the first 
colonists. It shaped the pattern of growth and development; as 

the slow, painful process of creating a Nation unfolded, the land 
and its control and use became the main focus of national con- 
cern, as expressed in many laws, acts, and policies. Finally it be- 
came clear that the agricultural economy was still under the 
stewardship of family farmers. By Joe R. Motheral, formerly of 
the Farm Economics Research Division; later agricultural adviser 
to the National Planning Board of Pakistan. 

LAND and the promise of its bounty 
attracted the colonists to this continent. 
They came first in a trickle of adven- 
turers and seekers after religious lib- 
erty. Then, as the Colonies became a 
Nation and expanded westward, came 
wave after wave of land-hungry, space- 
hungry, freedom-hungry refugees from 
crowded Europe. 

The land sustained the colonists un- 
til they could build on it. The land was 
to be the incentive for the network 
of transportation and communication 
that bound the Republic together. It 
was the land that became the basis of 
the American educational system and 
a paramount factor in economic, polit- 
ical, and industrial development. 

The land and its waters shaped the 
pattern of settlement and growth. Soil, 
topography, vegetation, minerals, the 
animal life the land supported, and 
the course of streams ordained in large 
measure where the settlers would pause. 
If they remained, it was to reap the 
produce of good land. If they moved 
on, it was in response to the lure of 
other land that was richer or more 
abundant. 

Concentrations of people occurred—■ 
in conformity with an ancient prin- 
ciple—at the decisive breaks in the 
natural features of the land and water. 
Cities grew where the mode of trans- 
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portation had to be altered—on the 
seacoasts, lakes, and rivers; at the ter- 
minals of canals, railroads, and stage- 
coaches; at mountain passes; and be- 
tween woods and plains. 

Farmers were able to thrive in large 
numbers on relatively small tracts when 
soil and climate were good, but the 
massing of people in integrated centers 
reflected the handling and processing 
of goods in transit. 

The first immigrants included Scotch- 
Irish, Germans, Dutch, Welsh, Swedes, 
and Frenchmen, but most came from 
England. Among them were a few ar- 
tisans, mechanics, sailors, fishermen, 
merchants, soldiers, and country squires. 
The majority, though, were farm la- 
borers and tenants. English agriculture 
was undergoing changes that made life 
hard for those at the bottom of the 
manorial system. A rapid growth of 
population and the enclosure move- 
ment were making the growing num- 
ber of surplus farmworkers restless. By 
1607 they were ripe for the venture to 
the New World. 

From the time of the first settlement 
at Jamestown in 1607 until independ- 
ence was achieved, colonial history was 
marked by conflicting land claims and 
struggles over methods of settlement. 
England, France, Spain, Portugal, 
Sweden, and Holland contested for su- 
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premacy of territorial claims. Triumph 
of one or another would have meaning- 
ful consequences. As each failed, leav- 
ing England dominant, the pattern of 
control of land resources that began 
to evolve has affected ever since our 
economy and political philosophy. 

MANY FORCES motivated the English 
colonists, but above all they sought lib- 
eration from a feudalistic system that 
was dying too slowly in their home- 
land. In the coin of the times, this goal 
translated roughly into family domin- 
ion over an area of productive land. 

The goal was not easily attained. 
Among the techniques England used 

for shifting the control of land into the 
hands of the actual farmers—always 
through the good offices of favored 
explorers and grantees—three systems 
stand out. 

In the first system of land disposition, 
the friends of the King received large 
grants under terms designed to trans- 
plant medieval feudalism to America. 

Parcels of these landed estates were 
transferred eventually to the farmers 
through feudal payments, called quit- 
rents, which relieved the landholder of 
further payments, dues, and personal 
services. Having fled from the indigni- 
ties of this system at home, the immi- 
grant farmers resisted it in America 
and weakened or destroyed it when- 
ever they could. 

Another system of land disposition in 
the New England Colonies was pro- 
phetic of a type of democratic commu- 
nity action that proved to be a signifi- 
cant feature of rural life in the United 
States into the 20th century. Trading 
companies became governing bodies 
for land settlement. Abetted by Puri- 
tan concepts of equity and individual 
participation in group decisions, the 
New England system at once encour- 
aged independence and cooperation 
among the farmers. It assured against 
the creation of class structure in agri- 
culture wherever its impact was felt. 

The Virginia Company provided the 
third important method for disposing 
of the virgin lands in colonial America. 
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It involved the use of hcadrights, and 
later treasure rights, which entitled the 
holder to 50 acres of unoccupied land 
in the vast Commonwealth of Virginia. 
The individual was free to choose his 
own holding. Those who came first 
claimed the best locations and soils. 
Sea captains and merchants in time 
assumed hcadrights for their sailors, 
servants, and slaves, and plantations 
were created along the coastal lands, 
where the early agriculture required a 
large labor force. Free men, who re- 
lied on their own labor, meanwhile 
were pushed on toward the interior to 
develop their small holdings. Often 
they were isolated, and always they 
were in dread of forays by Indians. 

These systems of land settlement set 
the stage for later struggles over land 
policy. The increase and movement of 
population brought different sets of 
rules into conflict. 

The Colonies were deemed to start 
at the Atlantic coast and to extend 
westward endlessly. Such infinite hori- 
zons brought more and more settlers 
to the new country, and they spread in 
every landward direction. From an 
estimated 28 thousand settlers in the 
English Colonies in 1640, the popula- 
tion rose to 85 thousand in 1660, 214 
thousand in 1690, and 2,205 thousand 
in 1770. About 9 in 10 families were 
farm families at the time of the 
Revolutionary War. 

The land was vital in the Revolu- 
tion: The colonists5 positive staying 
force in their war with the mother 
country was their knowledge that free- 
dom was possible—had they not had a 
treasured experience as freeholders, as 
free men? Militarily, their chances of 
success were absurd. Ideologically, 
they could not and would not lose. 

As THE SLOW, painful process of creat- 
ing a Nation unfolded, the land and its 
control and use became the main focus 
of national concern. 

The fledgling country was blessed 
with astute leadership. Men of vision 
and intellect were almost everywhere, 
it seemed, when their skills were most 
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needed. Foremost, besides the first 
President himself, were the men in 
Washington's Cabinet, and none was 
more forceful and enlightened than 
were Thomas Jefferson and Alexander 
Hamilton. 

In the sharply different personalities 
of Jefferson and Hamilton the great 
public issues were joined. Each device 
of communication then available was 
used by Jefferson and Hamilton and 
their adherents to advance their oppos- 
ing causes—public debate, newspapers, 
pamphlets, letters, and persuasion 
within the Cabinet. 

Hamilton's position favored banking, 
commerce, and industry. Jefferson was 
the spokesman for agrarian interests. 
The destiny of the land and landsmen 
was at stake. Resolution of the contest 
was to condition American history for 
centuries. 

A somewhat closer look at the cen- 
tral issue is warranted. 

Jefferson loved farming, and he spoke 
of it tenderly: "I have often thought 
that if heaven had given me choice of 
my position and calling, it should have 
been on a rich spot of earth, well 
watered, and near a good market for 
the productions of the garden. No oc- 
cupation is so delightful to me as the 
culture of the earth.  . . ." 

Jefferson was the carrier of an ancient 
tradition, a tradition that prompted 
Aristotle to exclaim, "Husbandry is 
the mother and nurse of the other arts," 
and other philosophers, statesmen, and 
poets to apostrophize it and the mir- 
acles of Nature and life processes. 

Jefferson had a down-to-earth motive 
for championing agriculture. A politi- 
cian, he was aware that about 90 per- 
cent of the voters in the new United 
States were farmers. He was convinced 
that the last oppressive vestige of feu- 
dalism must be destroyed in the new 
country if the novel plan of govern- 
ment called democracy were to have a 
chance. He reasoned that ownership of 
property makes for responsible citizen- 
ship. As the principal kind of property, 
land must be distributed among all of 
the people in some form of unrestricted 
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ownership. A country of yeomen, Jef- 
ferson held, would assure the survival 
of the dream and the substance of the 
democratic state. 

That was the family-farm ideal. Al- 
though it was imperfectly defined, the 
concept of the family farm nevertheless 
had power and meaning for the pio- 
neers. Then, as now, it meant that the 
family worked and managed its own 
productive resources—resources suffi- 
cient to assure an independent living 
but not so great as to bring cleavage 
between management and labor. It 
was to pervade and inspire the minds 
of Americans in the tumultuous years 
to follow and to affect the land policies 
of the country and the whole economic, 
social, and political climate as well. 

He had formidable opposition. The 
brilliant Hamilton and his adherents 
held that the future of the United 
States lay in the direction of rapid in- 
dustrial growth. To the Hamiltonians, 
or Federalists, this meant a powerful 
central government to guide economic 
development. These were men of com- 
parative wealth—bankers, merchants, 
manufacturers, land jobbers—in the 
main, a creditor class. 

Jefferson's anti-Federalists were the 
farmers. Most of them were debtors. 
The differences spread over a broad 
ideological front, but the central issue 
was one of property rights and the 
proper role of government in protect- 
ing them. 

Hamilton, as the Secretary of State, 
commanded a wide audience for his 
proposals. He issued remarkable re- 
ports on public credit, taxation, bank- 
ing, coinage, manufacturing, and pub- 
lic lands. He questioned the thesis that 
agriculture is "the most beneficial and 
productive object of human industry," 
arguing for the greater productivity 
of manufacturing, commerce, and 
trade. His position on the public lands 
favored its disposition in large tracts 
that would give the land jobbers an 
advantage. 

A considerable part of the Federalist 
program was fulfilled. The Funding 
Act of 1790 provided for assumption of 
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the debts of the various States by the 
National Government. It promoted 
confidence by foreign investors in the 
United States, and their capital flowed 
into the country when it was needed 
most. 

A base for financing the Federal 
Government was established in 1791 
with the voting of excise taxes on rum 
and whisky. The first protective tariff 
followed in 1816. The Bank of the 
United States was created. The cur- 
rency was standardized. The Jay 
Treaty freed American shipping from 
English domination. By 1803, nearly 
half of the American issues of stocks 
and bonds were held by foreign in- 
vestors, the only source—besides the 
produce of the land—for financing 
early industrial development. 

If the Jefiersonians meanwhile were 
suffering setbacks in their opposition 
to financial power, they nonetheless 
struck telling blows against a feuda- 
hstic land policy. The Revolution 
itself caused a violent reaction against 
the Tories who held the manorial es- 
tates. The big landed holdings were 
confiscated one by one and subdivided 
into small farms. Quitrents were abol- 
ished. The principle known as entail, 
under which a land title resided per- 
manently in the same family, was de- 
clared illegal in 1786 in all except two 
States. Another of the trappings of 
feudalism, primogeniture—the exclu- 
sive right of inheritance by the first- 
born—was cast out in 1791. 

As the country's land area was ex- 
tended and the population rose by the 
millions, one compromise after an- 
other was effected between those who 
shared Hamilton's philosophy and 
those who followed Jefferson. 

Marred though the period often was 
by extremism, speculation, waste, and 
at times by corruption, the people con- 
tinued to settle the West as freeholders 
who substantially achieved the demo- 
cratic ideal of the family farm. The 
Nation managed to adopt most of the 
useful features of two conflicting sets of 
policies. While the United States was 
becoming  a  great industrial power, 

family farmers were exercising their 
independence to assure survival of a 
responsive, popular government. 

Daniel Webster summarized it thus: 
"Our New England ancestors brought 
thither no great capitals from Europe; 
and if they had, there was nothing pro- 
ductive in which they could have been 
invested. They left behind them the 
whole feudal policy of the other con- 
tinent. They came to a new, country. 
There were as yet no lands yielding 
rent, and no tenants rendering service. 

"The whole soil was unreclaimed 
from barbarism. They were themselves 
either from their original condition, or 
from the necessity of their common in- 
terest, nearly on a level in respect to 
property. Their situation demanded a 
parceling out and division of the land, 
and it may fairly be said that this 
necessary act fixed the future frame and 
form of their government. The character 
of their political institutions was de- 
termined by the fundamental laws re- 
specting property. The consequence of 
all these causes has been a great sub- 
division of the soil and a great equality 
of condition; the true basis, most cer- 
tainly, of popular government." 

THE SUCCESSION OF LAWS governing 
the disposition of public lands in the 
United States indicates at once the 
magnitude and pace of settlement and 
the range of policy adjustments under- 
lying it. To the nucleus of the Thirteen 
Original Colonies, more than 1,300 
million acres were added to the public 
domain between 1781 and 1853. 

Differences arose from the outset 
over the method of transferring public 
land to the persons who were to occupy 
it. One view was that the Government 
sorely needed revenue and that the 
land should be sold to the settlers. 
Another view was that the land should 
be free. A middle ground was reached 
before it was over, and most public 
land acquired by individuals was sold 
to them, but at a very low price. 

First among the measures used to 
dispose of public land was the military 
bounty, a practice nearly as old as war. 
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Designed to encourage enlistments 
during wartimes and to reward faithful 
soldiers afterward, the free land was 
offered initially to volunteers by the 
Continental Congress during the Rev- 
olution. Although the practice was re- 
current through the First World War, 
it never was highly important in terms 
of the land area involved. Bounties 
were again used in the War of 1812 
and in the Mexican War. General land 
policies had been so liberalized by the 
time of the Civil War as to make un- 
necessary special legislation favoring 
soldiers. Bounty land warrants ac- 
counted for about 61 million acres of 
the public domain. 

The first legislation of wide signifi- 
cance after the Revolution was the 
Land Ordinance of 1785. It was filled 
with compromises between farming and 
speculative interests, but the ordinance 
nevertheless established several princi- 
ples that were to endure and to serve 
the objective of orderly economic de- 
velopment. It required that surveys of 
the extent, value, and ownership pre- 
cede the sale of land; that sales were to 
be completed township by township in 
order to solidify settlement; and that 
at least 2 of each 36 sections in a town- 
ship were to be dedicated to the sup- 
port of public schools. It prohibited 
the purchase of land by political favor- 
ites. As a deterrent to land jobbers, 
half of the parcels were to be sold in sec- 
tions and half in townships at a min- 
imum price of a dollar an acre in cash. 

The Ordinance of 1785 was a com- 
bination of the New England and Vir- 
ginia systems. It soon drew protests 
from the settlers. Some of the land 
companies that sprang up were more 
concerned with quick profits than 
with legitimate settlement. By the time 
a million acres had been disposed of, 
the Congress began to enact a series of 
laws that were more in keeping with 
the wishes of the frontier "radicals." 
The drift of the legislation was toward 
smaller parcels, lower prices, and 
liberal credit terms. 

Although the minimum price of fed- 
erally  owned  land  was  raised  to  2 
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dollars an acre in 1796, competitive 
selling by the States and by individuals 
with large holdings eventually forced a 
reduction. A credit feature was intro- 
duced in 1800 whereby a purchaser 
could pay a fourth down and the bal- 
ance in four annual installments. In- 
terest charges were eliminated except 
in cases of delinquency. The Congress 
was listening to the voice of the West. 

The credit system was not wholly 
successful. About one-fourth of the ig 
million acres sold between 1800 and 
1820 reverted to the Government for 
lack of payment. Many farmers who 
held on were heavily in debt. Advo- 
cates of family-sized units in 1820 won 
a victory when the minimum size was 
dropped to 80 acres and the price to 
1.25 dollars an acre, a figure that re- 
mained in effect for most lands for a 
century. For 100 dollars, then, a farmer 
could go into business free of land 
debt, usually on a tract of manageable 
size. Title to 75 million acres of public 
land passed into the hands of the 
settlers within 20 years. More than a 
third of this land was sold in Ohio, 
Illinois, and Indiana. Many trans- 
actions were made in the then Far 
Western States of Missouri and Iowa. 

The settlers approached the Great 
Plains warily and determinedly. The 
Plains were among the last to be sub- 
dued. They were passed over early in 
the rush toward the Pacific in the 
search for gold. Formidable tribes of 
Indians lived in the region. It was diffi- 
cult to apply conventional agricultural 
tools and to cope with the moisture de- 
ficiency of the Plains. Thus permanent 
settlement was thwarted there for years. 

Walter Prescott Webb credits the in- 
vention of the Colt revolver, the wind- 
mill, and barbed wire with making pos- 
sible the eventual conquest of this 
rugged environment. To these innova- 
tions must be added the steel plow, 
which afforded mastery of the heavy 
sod that covered the land beyond the 
wooded areas of the East, and in time 
the McCormick reaper, the threshing 
machine, seeders, harrows, binders, 
and many other labor saving devices. 



LAND AND OUR ECONOMIC DEVELOPMENT 33 
A MAJOR CHANGE in land policy was 

made in 1841 when the Pre-emption 
Act was passed. In effect, it sanctioned 
the rights of squatters on unsurveyed 
land. It was another triumph for the 
restless westerners. 

Some observers regarded preemption 
as mere legalization of a fact, or of 
^squatter sovereignty," as thousands of 
pioneers already had staked out their 
personal claims on public land in the 
form of cabin homes and plowed fields. 

In the existing political atmosphere, 
there was little expectation that they 
would relinquish these "rights" with- 
out a struggle. 

The act called for the filing of a dec- 
laration to purchase as much as 320 
acres within 3 months after settlement, 
or after filing of the survey plat, and 
payment within 18 months thereafter. 

Payments, at 1.25 dollars an acre, 
could be made in cash, military bounty 
warrants, or agricultural college scrip. 

From its inception to its repeal in 
1891, the act was criticized by a succes- 
sion of Commissioners of the General 
Land Office. Their grounds for con- 
demning it included fraudulent filing 
by the exploiters who were interested 
mainly in timber, mineral, or water 
rights and who gave no thought to 
rational economic development. The 
act reinforced the property rights of 
many bona fide settlers, however, and 
it may be fairly regarded as one of a 
sequence of reassertions of the family- 
farm ideal. 

The Nation moved gradually toward 
a completely free land policy. An elo- 
quent spokesman for such a policy was 
Senator Thomas Hart Benton, who 
shouted on the Senate floor, "I . . . 
contend that no country under the sun 
was ever paid for in gold and silver 
before it could be settled and culti- 
vated." Senator Benton was reflecting 
the sentiment of his growing western 
constituency. 

The migration from Europe after 
1800 began to reach the proportions of 
a human tide, which fed the sprawling 
flow of population across the country to 
the West. A quarter of a million immi- 
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grants were arriving in the United 
States each year by 1850. During the 
60 years from the first census in 1790 
to 1850, the national population rose 
from 4 million to 23 million. The 
frontier moved to Texas in the south 
and lay along an irregular line border- 
ing the 100th meridian to Minnesota 
in the north. 

Great cities came into being, espe- 
cially along the waterways. Cleveland 
by i860 had a population of 43 thou- 
sand and Chicago had 100 thousand. 
Around them, as around the eastern 
cities, land values rose, and agriculture 
was intensified to meet the urban de- 
mand for fresh vegetables, meat, and 
milk. The Northeastern States, hard 
pressed to compete with the mounting 
production from the fertile western 
lands, turned more and more to the 
manufacture of industrial goods. The 
southern Cotton Belt moved steadily 
westward, absorbing the cattle ranges 
and pushing the livestock industry 
ahead of it. In a few years, under the 
impetus of extensive land grants, the 
railroads were to crisscross the country. 

Senator Benton's westerners were 
voters, and they were becoming nu- 
merous. Their first strenuous drive for 
free land met with partial success in 
1854 with the passage of the Gradua- 
tion Act, when they overrode the 
eastern argument for converting public 
land into public revenue. This law 
related the price of land to the actual 
demand for it. A tract that remained 
unsold for 10 years was reduced to 
1 dollar an acre; if unsold for 15 years, 
to 75 cents; in 20 years, to 50 cents; in 
25 years, to 25 cents; and in 30 or 
more years, to 12.5 cents. 

There was economic logic, in this 
change despite many objections from 
eastern Congressmen. A uniform price 
for land of greatly different quality 
hardly conformed to the realities of the 
situation, as subsequent events were to 
prove. Eight times as much land was 
sold in the year following passage of 
the Graduation Act as in the average 
year preceding it. Almost 26 million 
acres were sold at these lower prices. 
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Perhaps only the clamor for wholly 

free land prevented the extension of this 
principle to all of the western domain. 

Free land became a reality in 1862, 
when the Homestead Act was passed. 
The slavery question held up formal 
acceptance of the doctrine for a time, 
but with the onslaught of the Civil 
War all doubts were removed, and the 
bill was passed. Except for a small 
filing fee, settlers could become owners 
of 160 acres literally at no cost. The 
only reservation, made in the interest 
of permanent settlement, was the re- 
quirement that 5 years must pass 
before the occupant could become 
an owner. 

THE HOMESTEAD ACT marked a 
turnabout in the land policy, it threw 
open for settlement all the lands of 
the West to anyone who would claim 
them. The homestead policy was 
imperfect in many respects and was 
the subject of one amendment after 
another as the Congress reacted to the 
demands of the western settlers. Most 
of the changes tended toward further 
liberalization. They dealt mainly with 
adaptations of a law written for the 
humid areas to the exigencies of sub- 
humid areas. Residence requirements 
were reduced to the equivalent of 
21 months. 

The Kinkaid Act upgraded the 
definition of "homestead" to 640 acres 
in western Nebraska. The Enlarged 
Homestead Act, with amendments, in 
1909 and 1910 brought a dozen Far 
Western States under a 320-acre pro- 
vision. The commutation privilege, 
which allowed for attainment of own- 
ership by cash payment at the pre- 
emption rate of 1.25 or 2.50 dollars an 
acre, was adjusted repeatedly to dis- 
courage land speculators. The coal 
and mineral rights were reserved by 
the Government in the Stock-Raising 
Homestead Act of 1916. Legislative 
relief was provided for homesteaders 
at various times to aid them in with- 
standing crop failures, drought, de- 
struction by grasshoppers, and forest 
and prairie fires. 
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Homesteading frequemly was a sub- 
ject of abuse by opportunists of one 
type or another. Dummy settlement 
and trick resales were common, but 
not common enough to defeat the 
broad purposes of the law. These 
purposes were directed toward cover- 
ing the West with free Americans who 
held the resources to survive and who 
were loyal to the Union. More than 
200 million acres were setded by 
about 1.5 million farmers under the 
Homestead Act. 

Benjamin H. Hibbard, a leading au- 
thority on the public-land policies, 
praised the act but criticized it for its 
lack of adaptability to subhumid areas 
and for playing into the hands of the 
timber merchants. He also expressed 
concern over the mounting rate of farm 
tenancy in homesteaded areas. 

Concern over the wanton destruc- 
tion of forest land was first manifested 
by the Federal Government in 1873 
when the Timber-Culture Act was 
passed—uAn act to encourage the 
growth of timber on western prairies.55 

A quarter section might be acquired 
by anyone who would plant and pro- 
tect 40 acres of timber for 10 years. 
The Government was trying to defeat 
by legislation what Nature had deemed 
appropriate for the Plains. After nu- 
merous amendments, the Timber- 
Culture Act was pronounced a failure 
in 1891 and was repealed. Nearly 10 
million acres received final entry be- 
fore the law was set aside. 

Other attempts were made to adapt 
the Homestead Act to the unique char- 
acter of the areas of low rainfall. 

"Land must be held in larger quan- 
tities," President Grant said in 1875, 
"to justify the expense of conducting 
water upon it to make it fruitful or to 
justify using it as pasturage." 

Two years later the first Desert Land 
Act became law. Under it, a settler in 
any of 11 Western States and territo- 
ries could become owner of 640 acres 
at a cost of 1.25 dollars an acre, pro- 
vided he irrigate the land within 3 
years after filing. The law was not 
clear about the amount of water that 
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is necessary to constitute "irrigation," 
and absentee buyers took advantage 
of its lax provisions to acquire large 
acreages in the West by illegal means. 
Slowly the view prevailed that the 
Government itself should assume some 
responsibility for irrigation projects. 
A variety of modifications were intro- 
duced in the meantime. The most sig- 
nificant, in 1891, permitted the estab- 
lishment of irrigation associations and 
banned nonresident ownership. 

Strong pressure was exerted for 
ceding public lands to the States. The 
Carey Act in 1894 formalized this aim 
by giving consent to the donation of an 
area not to exceed a million acres to 
each of several Western States. It 
brought into creation the 160-acre 
limitation on land reclamation, culti- 
vation, and settlement that was to be- 
come a slogan for small farmers and a 
byword of controversy for years to 
come. State boards were authorized to 
administer the affairs of irrigation dis- 
tricts, and the Department of the In- 
terior had to contend with the artifices 
of promoters eager to take over the 
half dollar an acre advanced by the 
settlers. Failure of the enterprise led 
to Federal participation in reclamation. 

THE RECLAMATION ACT of 1902 was a 
significant move toward a national 
policy of conservation. It established a 
reclamation fund from the money re- 
ceived from sale of land and was later 
augmented by a percentage of the 
royalties from oil and mineral leases 
on lands of the United States and col- 
lections of "cost-of-construction" pay- 
ments that settlers were obliged to 
make within 1 o years after taking over 
a tract of land. The 160-acre limita- 
tion again was imposed, this time by 
restricting water rights to any one per- 
son to a quarter section. Sales to non- 
residents were prohibited. 

Since the passage of the Reclama- 
tion Act, the Reclamation Service 
(now Bureau) has developed 77 irri- 
gation projects that involve more than 
7 million acres. The costs and the bene- 
fits of these projects have greatly ex- 

ceeded the expectations of the early 
sponsors of the legislation. 

Other serious problems, according to 
the Commissioner of the General Land 
Office, included monopolization by 
some individuals of the available water 
supply on desert land that could not be 
irrigated artificially. That many set- 
tlers were disappointed is indicated by 
the fact that of some 42 million acres 
originally entered under the different 
desert land laws up to 1956,patents were 
obtained on only about 11 million acres. 

Whether the high costs of the de- 
velopment of desert land can be justi- 
fied in the public interest is still a 
subject of debate. Critics of the policy 
regard it as a form of regional dis- 
crimination and argue that much land 
in more humid areas can be reclaimed 
by drainage and other measures at 
considerably lower cost. It is also con- 
tended that American agriculture has 
demonstrated a capacity to overpro- 
duce on land that is already developed 
and that more farmland is not needed. 

The defenders of the policy generally 
emphasize the human values con- 
cerned and hold that nearly 4 dollars 
of enhanced land valuation have been 
created for each dollar spent by the 
Government on irrigation. 

Regardless of the merits of this issue, 
one alternative—promotion of the 
drainage of swampland in the public 
domain—was almost a complete fail- 
ure. The method adopted under the 
Swamp Land Acts of 1849 and 1850 
was to grant title to the States of the 
federally owned land which, in the 
absence of levees or the erection of 
drainage facilities, was thought to be 
worthless. 

This program miscarried from the 
start. Classification of land subject to 
these acts was unsatisfactory. Fraud 
became commonplace in most of the 
15 States that were subject to the law. 
Overlapping claims piled up in a mass 
that was not straightened out for years. 
When claims were resolved, it was 
usually at the expense of the Federal 
Government in payment of indemni- 
ties to the States or aggrieved persons. 
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Very little drainage was accomplished. 
The States realized only small returns 
for their participation. Of the 65 mil- 
lion acres finally alienated under the 
Swamp Land Acts, an unknown but 
apparently helpful part of the funds 
found its way into educational grants. 

The handling of mineral rights in 
the public domain posed a special 
problem that has not yet been solved 
entirely. Should the Federal Govern- 
ment withhold title to a totally unpre- 
dictable source of wealth lying under 
its huge landholdings? The Ordinance 
of 1785 cautiously reserved rights to the 
Government of all gold and silver dis- 
covered, but it was more an evidence 
of hopefulness than an enunciation of 
policy. When a gold strike happened 
at Coloma, Calif., in 1848, the country 
was unprepared to deal with the ques- 
tion of ownership of extremely valu- 
able minerals. The Congress had occu- 
pied itself between these dates with 
laws that affected deposits of salt, coal, 
lead, iron, and copper. It amounted 
mostly to passing title to the miners at 
an elevated price. There was no con- 
sistent policy for separating surface and 
subsurface rights. 

Beginning with a series of acts after 
the Civil War, the Congress granted 
free exploration rights on public lands 
to all citizens and prospective citizens. 
It fixed a price on the title to placer 
lands at Q.50 dollars an acre and on 
lode claims at 5 dollars an acre. Oil 
and saline lands were brought under 
the placer mining rule in 1897 and 
1901, respectively. Under President 
Lincoln's urging, a minimum of 25 
dollars an acre was placed on coal 
lands in 1864. This charge was later 
reduced to 10 or 15 dollars, depending 
on the distance of the site from the 
nearest railroad. 

Coal was a strategic factor in the 
developmental era of the 19th century. 
It received particular attention from 
the lawmakers. Provision was made 
for the withdrawal of all valuable coal 
lands from private entry, first by order 
of the President and finally, in 1910, 
by act of the Congress. Surface and 
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subsurface rights were separated in the 
same year. The latter were reserved to 
the Government, with provision for re- 
imbursement of a settler on land not 
already withdrawn whose surface op- 
erations were damaged by discovery 
and removal of coal. The withdrawal 
policy was abridged in 1920, when the 
Mineral Leasing Act was passed and 
a plan of competitive bidding was es- 
tablished. Meanwhile 35 million acres 
of coal land, 2.5 million acres of phos- 
phate land, and 6.5 million acres of 
oil land had been withdrawn from pri- 
vate entry. 

Of all the riches of the public do- 
main, none was dissipated more rap- 
idly or with less benefit to the general 
public than the forest resources. Not 
until 1817 was legislation related to 
public forest lands passed. From then 
until the Timber and Stone Act of 
1878, neither the laws nor their admin- 
istration were adequate to prevent the 
wholesale slashing of timber in the pub- 
lic domain. Settlers who moved into 
forested areas under the Homestead 
Act, or preemption, or with no legal 
sanction, tended to regard timber as 
a free good, as did various lumber com- 
panies that were raiding the forests. 
For lack of effective administrative ma- 
chinery, it was almost impossible for 
one to buy timber on public lands even 
if there had been the desire. Many 
westerners complained that they were 
forced by circumstances to become 
trespassers, as timber was essential in 
mining and many other activities. 

THE TIMBER CUTTING ACT and the 
Timber and Stone Act came in 1878. 

The first authorized timber cutting 
for "mining and domestic purposes." 
It was an effort to recognize the legiti- 
mate needs of settlers in the Far West- 
ern States. Instead of reducing viola- 
tions of the law, however, it is gener- 
ally credited with having accelerated 
unlawful depredations. 

The Timber and Stone Act originally 
applied only to California, Oregon, 
and Nevada and to the Washington 
Territory. It was extended to all pub- 
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lie-land States 15 years later. It set a 
minimum price of 2.50 dollars an acre 
on lands valued chiefly for timber and 
stone and a limit of 160 acres that 
could be acquired by one person. It 
forbade purchases by dummy buyers. 

For the next 30 years, the 2.50-dollar 
minimum was in practice virtually the 
maximum selling price, although some 
of the land bought under the act was 
reported by the Land Office to have 
an actual worth of 100 dollars an acre. 
Fraudulent entries were commonplace. 

The law failed of its purpose to "give 
the homemaker a timber lot to be used 
in conjunction with his homestead." 
It resulted in the alienation of more 
than 13 million acres of public forest 
land at an average price of about 2.75 
dollars an acre. Possibly its most no- 
table contribution was in strengthening 
the public resolve to conserve what was 
left of its forest reserves. 

A closely related problem was to 
protect the public grazing lands from 
misuse. During the first 100 years after 
the United States became a Nation, 
free range was taken for granted on 
the public lands of the West. When 
barbed wire became available at low 
cost, however, cattlemen began fencing 
in huge areas of the public domain. 
Some of the tracts covered a million 
acres each. Considerable land suit- 
able for cultivation was engrossed along 
with the rest. The maze of fences im- 
peded even such essential travel as that 
of mail carriers. 

The Government in 1885 took a hand 
by outlawing enclosure of public lands 
and prescribing punishment for offend- 
ers. Most of the fences were removed 
within 5 years, and the free range was 
restored. 

There ensued an interval of private 
compacts among livestock producers, 
who divided up the territory and made 
their own rules. These agreements were 
not always kept. Cattlemen and sheep- 
men collided so frequently and so vio- 
lently that their armed battles became a 
colorful item of the country's literature. 

Worse for the future productiveness 
of the land, however, was the over- 
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grazing. The Public Lands Commis- 
sion reported in 1904 that the "general 
lack of control . . . has resulted in the 
ruin of millions of acres of otherwise 
valuable grazing territory." The home- 
stead laws, with their 640-acre limita- 
tion on holdings, furnished no relief in 
regions so arid that as many as 40 
thousand acres might be required to 
support a family. 

Such were the conditions on the open 
range. But by 1900, in the forest re- 
serves that were established in 1891, a 
system of grazing permits had been set 
up. It soon proved effective in adjust- 
ing livestock numbers to the carrying 
capacity of the land. Within a few 
years, these regulations resulted in an 
actual increase in the numbers of stock 
that could be grazed in national forests. 

Within two decades, the 161 million 
acres in national-forest lands were sup- 
porting under paid permit nearly 2 
million cattle, 6.5 million sheep, and 
thousands of horses, goats, and hogs. 

Such advocates of conservation as 
President Theodore Roosevelt imme- 
diately saw the need to extend range- 
management practices to other parts 
of the public domain. 

Range management soon was to be- 
come a feature of a broad national 
program of conservation that began to 
evolve after the turn of the century. 

If many acts of public-land disposal 
seemed to lack conscious national pur- 
pose, that was never quite the case 
with the granting of the country's 
great land wealth to promote internal 
improvements and education. Most 
Americans almost from the start ac- 
cepted the principle that conversion of 
an abundant public property into vital 
public facilities and services was in the 
national interest. Questions of consti- 
tutionality delayed positive action for a 
time, but not for long. 

A few early grants from the public 
domain were made to individuals and 
States as an aid in building wagon 
roads. Then in 1823 Ohio received 
1,142,000 acres for roadbuilding. That 
precedent was applied in 1841 to make 
large grants to 17 other States so that 
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they might use the funds from sale of 
the land on "roads, railways, bridges, 
canals, and improvement of water- 
courses and draining of swamps." All 
of these first grants, which amounted 
to less than 10 million acres, ultimately 
were to be counted in the 137 million 
acres that were to represent the Federal 
Government's contribution toward the 
building of a transportation system. 

Grants were made to some States for 
penitentiaries, fish hatcheries, hospi- 
tals, schools, colleges, and a miscellany 
of special-purpose uses while a policy 
was being oriented toward transporta- 
tion. About 3.25 million acres were 
transferred to the States between 1823 
and 1869 for building wagon roads. 

Enthusiasm for canals reached a peak 
between 1825 anc^ ^50, and 4.5 mil- 
lion acres went to augment State bond 
issues and sundry financing of canals. 

Much of the interest in this type of 
waterway was stimulated by the suc- 
cess of the Erie Canal, which, located 
as it was in a strategic and highly in- 
dustrialized area, emerged as about 
the only self-supporting canal. 

Three grants, which add to 2.25 
million acres, were made to Alabama, 
Wisconsin, and Iowa for the develop- 
ment of rivers. 

THE RAILROADS received the largest 
proportion of the public domain allo- 
cated for internal improvement. 

Railroads, unlike canals and roads, 
were privately owned, and the policy 
of encouraging construction of them 
through public-land grants did not 
receive immediate acceptance. The 
need for railroads became urgent only 
when settlement spread far beyond the 
Mississippi and other navigable rivers 
and lakes. The only real concession 
made to railroads until 1850 was the 
right-of-way privilege through public 
lands, but gaining headway was the 
argument that railroads would in- 
crease materially the value of the 
Government's holdings wherever they 
were built. 

The Illinois Central land grant of 
1850 precipitated 21 years of generous 

YEARBOOK  OF AGRICULTURE  1958 

subsidy that speeded up western settle- 
ment and brought the country into 
strongly interconnected physical unity. 
It also set the pattern for the dozen 
other major railroad grants to be 
extended later. The main line of the 
Illinois Central was to be laid from 
Chicago to Mobile. Ala., and from 
Dubuquc, Iowa, to the mouth of the 
Ohio River. Except for the transfers 
of title made through the legislatures 
of the States afíected—Illinois, Ala- 
bama, and Mississippi—instead of pass- 
ing directly to the company, the con- 
ditions of the Illinois Central grant 
became an approximate model of later 
railroad grants. The States, and 
through them the railroad, were given 
alternate sections of land for 6 miles on 
each side of the line. Wherever this 
land was already sold, "lieu" lands in 
alternate sections within 15 miles were 
substituted. Sections lying between 
the railroad lands were to be sold for 
not less than 2.50 dollars an acre. 

As the West was the chief beneficiary 
of railroad grants, many southern and 
eastern interests resisted this type of 
grant program. They were only partly 
successful, however, and after the Civil 
War began and the political voice of 
the South was stilled, eastern invest- 
ments in the railroads increased to 
such an extent that the interests of 
the East and West were joined, and 
an enormous outpouring of railroad 
grants was underway. 

The Union Pacific and the Central 
Pacific in 1862 were given alternate 
sections for 20 miles on each side of 
their proposed routes to the west 
coast. Similar grants were made later 
to the Northern Pacific, the Southern 
Pacific, and the Atlantic & Pacific 
(later renamed the Atchison, Topeka 
& Santa Fe). Use of the States as inter- 
vening parties in the transfer or sale of 
the grants was abandoned. Before 
long, stories of bribery and speculative 
manipulation were rife, and railroad 
grants ended in 1871. 

In the construction of railroads, 
people had more control over the 
natural features of the land than was 
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true in the development of waterways, 
the exploitation of timber and mineral 
resources, and agricultural uses of the 
soil. Although they were restricted by 
topography to some degree, the rail- 
roads could determine the location of 
terminals, junctions, and way stations. 
More than one great family fortune 
was founded on knowledge of where 
railroad centers were to be laid down 
and consequently where cities and 
land values would rise. 

Whatever its abuses, the develop- 
ment of railroads offered proof of 
man's ascending mastery over his 
environment and hastened a desirable 
geographical allotment of the popula- 
tion at a rate without parallel in history. 

Conflicts between the power of the 
railroads and the aspirations of the 
settlers were inevitable. Preemption 
and railroad grants did not mix read- 
ily. In the long struggle between the 
two, the Congress usually was com- 
pelled to act in behalf of the farmers 
who expressed their resentment in a 
succession of agrarian upheavals, which 
included the "railroad monopoly" as a 
target. The Panic of 1873 confirmed 
the farmers' worst fears and gave an 
impetus to the Populist movement, 
which lost its momentum only in 1896 
with the defeat of William Jennings 
Bryan for President. 

Before it ended, the policy of railroad 
grants removed 128 million acres of 
land from the public domain—70 per- 
cent of it directly and the rest through 
allocations made through 12 of the 
States. Its redistribution to farmers 
and other occupants was pushed by 
selling campaigns of ingenious propor- 
tions. Railroad companies established 
land divisions that flooded this country 
and parts of western Europe with ad- 
vertisements that extolled the virtues 
of life on the prairies and in the forests 
along the rights-of-way. Most of the 
companies held much of the choice 
land off the market by advance pric- 
ing, but at the same time it was to 
their economic advantage to cover the 
countryside with producing farmers, 
and they did that to a remarkable 

degree. Railroads obtained an esti- 
mated average of slightly less than 5 
dollars an acre in their first 20 years of 
land sales. 

THE EDUCATIONAL GOALS were among 
the first that were honored by the 
immigrants from Europe. Land was 
the basis of implementation, as so 
often it was in the new country. The 
colonists, led by the persevering New 
Engländers, began to utilize land and 
its values to support schools as soon as 
town and colony could be organized. 
The Virginia Colony was the first to 
set aside portions of its lands for free 
schools in 1621. Massachusetts en- 
dowed the first college in America in 
1636, when Harvard College, with 500 
acres for its maintenance, came into 
existence. The College of William and 
Mary in Virginia, Yale, and Dartmouth 
were other early recipients of land. 

For the youth of the future, "Section 
Number 16 in every township" ac- 
quired a distinctive meaning in 1802, 
when the Congress, acting under the 
Ordinance of 1787, admitted Ohio to 
the Union and marked one section in 
each township for the use of schools. 

Section 16 became identified with 
educational support in scores of bills 
throughout the years, and if section 16 
were already occupied, indemnity or 
substitute lands were provided. Some 
kind of school grant has been included 
as a standard clause in almost all land 
legislation of consequence until recent 
times. The saline grants, swampland 
funds, the half-million acre, and "five 
and three percent" grants were no ex- 
ceptions. Common schools benefited to 
the extent of more than 77 million 
acres as State after State entered the 
Union under agreements permitting 
reservation of land for school purposes. 

Agitation began in 1850 to establish 
institutions for the advancement of 
agriculture and the mechanic arts, 
their support to be provided by appro- 
priations from the public domain. Im- 
patient for Federal action, Michigan 
authorized an agricultural college in 
1855, and it was built 2 years later 
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east of Lansing. Massachusetts, Mary- 
land, Pennsylvania, and Iowa followed 
quickly. They and other States began 
to petition the Congress for national 
financing of their new colleges. 

Here was an American creation. It 
placed strong emphasis on practical 
education, a product of the hard les- 
sons of the frontier. Equality of oppor- 
tunity to learn rang of democratic 
conviction. The demand for public 
land to activate the plan was in keep- 
ing with the American philosophy of 
turning the general wealth to the gen- 
eral good. Classical studies were not 
excluded from the curricula of the pro- 
posed institutions; rather, they were 
placed in a framework of workaday 
realism. If anything in the idea was 
imported, it was scarcely more than a 
yearning for knowledge, a trait too 
universal for national identity. 

Representative Justin S. Morrill of 
Vermont was the author of the bill 
that finally passed in 1862. The Mor- 
rill bill granted public lands to the 
States for establishing colleges to teach 
agriculture and the mechanic arts, the 
amount to equal 30 thousand acres for 
each Senator and Representative from 
a State under the census of i860. 

The older States that lacked suffi- 
cient public land received negotiable 
scrip for land elsewhere. A maximum 
of 10 percent of the funds raised from 
the sale of the granted land or scrip 
could be spent for college and experi- 
mental farms; the rest must be in- 
vested in safe stocks, which would 
constitute a perpetual fund. Dollar 
appropriations were made in amend- 
ing legislation to assure a minimum 
fund of 25 thousand dollars for each 
college, regardless of the sum raised 
by sales of land. This was enough to 
enable most States to establish land- 
grant colleges within a few years. 
Individual States received between 
90 thousand acres (Wyoming) and 780 
thousand acres (Pennsylvania) of free 
land under the act. From sales of the 
land they soon had receipts ranging 
from 55 thousand dollars (Wyoming) 
to 6,779,700 dollars (New York). 
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The grants for common schools and 
other institutional allocations brought 
the total expenditure of public-do- 
main lands for education to approxi- 
mately 99 million acres—surely one 
of the most notable applications of 
America's landed heritage. 

IN THE VIEW of Frederick Jackson 
Turner and other students of Amer- 
ican history, the frontier ceased to exist 
about 1890. This is doubtlessly true in 
a physical sense. By that date much of 
the most productive public land had 
passed into private ownership; large- 
scale immigration into the United 
States was coming to an end; the popu- 
lation had risen to 63 million; and there 
was an air of permanence about settle- 
ments in city and country. The rest- 
lessness that had been so characteristic 
of the winning of the West was sub- 
siding. The Nation was consolidating 
its gains. 

It was a time for thoughtful men to 
assert themselves. In a conservation 
vacuum, land resources had been ex- 
ploited to an extent that threatened 
permanent and irreparable damage to 
the national economy. Timber, min- 
erals, and the soil were dissipated at 
an alarming rate. What had begun as 
a laissez faire approach to land devel- 
opment had deteriorated into a costly 
lack of restraint. 

A few voices had been raised in pro- 
test as far back as 1878, when Maj. J. 
W. Powell made his famous report on 
the arid lands. Creation of the United 
States Geological Survey in 1879 marked 
the beginning of a systematic effort to 
classify the public resources. Scientific 
and professional organizations, such as 
the American Association for the Ad- 
vancement of Science, directed atten- 
tion persistently to the need for con- 
servation measures. A large area was 
withdrawn from the disposable public 
domain in 1891, when the forest re- 
serves (later called national forests) 
were established. The big drive came 
later. 

Sparked by such men as Theodore 
Roosevelt and Gifford Pinchot, an ef- 
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fective conservation movement got un- 
derway in 1907, when the indefatigable 
Roosevelt called a conference of gov- 
ernors and others to consider means of 
calling a halt to the wastage of natural 
resources. The conference, which was 
followed by others, helped to awaken 
the public to the urgency of the prob- 
lem. It led to the organization of the 
National Conservation Association. 
Eventually it brought about a series of 
laws and administrative actions that 
together comprised a far more enlight- 
ened conservation policy. 

Conservation of forest land received 
the first and most intensive treatment. 
The functions of the Forest Service 
were extended gradually to include a 
comprehensive program of fire protec- 
tion, assistance in reforestation of de- 
nuded areas, and general responsibility 
for promoting wise forest management. 

Soil erosion was among the last of 
the serious land problems to receive 
national attention. When it did, action 
was hastened by dramatic duststorms 
in the West in 1933 and 1934. Pro- 
grams of the Soil Conservation Service 
and the Agricultural Adjustment Ad- 
ministration were set in motion with 
State and local participation to pro- 
vide technical and financial help to 
millions of farmers. 

Awareness of the need for conserv- 
ing the national landed heritage pre- 
saged the end of an epoch of frenzied 
development. What were the advan- 
tages and disadvantages of early land 
policies? How do they square with the 
fundamentals of sound husbandry on 
the one hand, and the fundamentals 
of democratic principles, on the other? 

A balanced appraisal of the land 
policies of the United States must 
reserve a place for error, for human 
frailty, and for wanton exploitation 
of the natural endowments of land. 
These things aside, it must be conceded 
that under these policies the West was 
settled; the coasts were bound together; 
despite a divisive war, men learned to 
live in harmony; a working balance 
was struck among competing interests; 
and the economic system that emerged 

from the turbulence had no match in 
history for its productivity. Perhaps 
these gains could not have been 
achieved with such incredible dispatch. 
except under a system of towering 
incentives. Certainly, they could not 
have been maintained without the 
strength of family farms. 

Family farmers bespoke their discon- 
tent when they were in jeopardy, and 
they clung fiercely to the Jeficrsonian 
model of democracy. Their influence 
welled over into industrial develop- 
ment and served to restrain the ambi- 
tions of greedy or shortsighted men. 
Their contribution to the Nation's 
progress may be seen in the formative 
years of the Industrial Revolution. 
Starting with a paltry 33 million dol- 
lars' worth of agricultural exports set 
down in the records of 1802-1803, 
farmers—most of them on family 
farms—surpassed 2 billion dollars' 
worth of exports during the Second 
World War. 

The trend is meaningful. As a per- 
centage of total national exports, farm 
products reached their zenith early in 
the 19th century, at 80 percent or more 
of all exports, when industry most 
needed foreign currency for expansion. 
The proportional decline to a low of 8.8 
percent in 1940-1941 was inversely 
keyed to the rise of the United States as 
a manufacturing country. 

At times, it has appeared that the 
practical values associated with the 
family farm were about to be lost, as 
the rates of tenancy and land prices 
have mounted. In the 50 years between 
1900 and 1950, the total value of farm 
real estate in the country rose from 
16.6 to 75.3 billion dollars, while mort- 
gage indebtedness stood at variable but 
discouraging levels. In 1880, the per- 
centage of farmers who were tenants 
was 25.6. By 1930, it had climbed to a 
peak of 42.4. The stepped-up demand 
for farm products in wartime, how- 
ever, enabled many farmers to achieve 
solvency. As indebtedness and tenancy 
rates declined, it became clear that the 
agricultural economy was still under 
the stewardship of family farmers. 
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ABOUT 358.5 million acres of public 
domain, not counting land held in 
trust for Indians, are owned by Ameri- 
can citizens through their Govern- 
ment. Land acquired by the Federal 
Government for various purposes— 
national forests and parks, military 
areas, and other uses—total almost 50 
million acres. The United States there- 
fore owns outright about 408.2 million 
acres in the 48 States. 

That is an area four times the size of 
California and equal to six of the 11 
Western States. If you would drive 
fast in a car—at the rate of 500 miles a 
day, say—it would take you 30 days or 
more to visit all the principal tracts. 
Some blocks qf public land are large, 
but many of them are widely scattered 
in different regions of the country. 

People, especially those who become 
aware for the first time of the extent of 
Federal holdings, often ask: "Why, in 
a. country that is dominated by private 
enterprise and in which the efforts of 
the Government for more than a cen- 
tury were to dispose of its lands, almost 
one-fourth the land area of conti- 
nental United States is still in Federal 
ownership?" 

The answer rests on three points: 
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The absence of private demand for the 
lower grade public domain; the public 
interest in retaining some types of 
public domain in public ownership; 
and laws unsuitcd to private acquisi- 
tion of some types of public domain. 

The question and the answer are all 
the more significant because transfer 
of the public domain to private owner- 
ship as fast as possible was a primary 
policy of the Federal Government for 
more than a century—a policy de- 
signed to provide revenue to the Fed- 
eral Treasury, provide farms and 
homes for settlers, and promote in- 
ternal improvements, education, and 
other elements for strengthening the 
national economy. 

Altogether, the title to more than a 
billion acres of the original public 
domain has been alienated since dis- 
posal began in 1785. With certain ex- 
ceptions (national forests in the Lake 
States, Arkansas, and Florida), all the 
public domain within the great eastern 
forest region and the central prairie 
region has been alienated. 

The residual public domain in con- 
tinental United States, except Alaska, 
lies almost entirely in the desert, semi- 
desert, and mountain areas of the 11 
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Western States. The disposal of public 
land went on at a high rate until about 
1922, when the rate began to diminish. 
Disposal is now at the rate of a few 
hundred thousand acres a year. 

Many areas in the national forests, 
the national parks, and certain other 
holdings that were withdrawn from 
entry before settlement began or that 
have been blocked out by Federal 
purchase are in compact blocks. 

Many other Federal lands are in 
small and scattered holdings, including 
the residual unappropriated public 
domain. The objective of private 
selection of public lands was the block- 
ing out of economic units for private 
use. For years no thought was given 
to retention of economic sizes and 
shapes of units for public management. 
In many areas, therefore, public man- 
agement is complicated by a crazy- 
quilt pattern of Federal, State, rail- 
road, and individual private owner- 
ships. In some of the older public-land 
States, such as Arkansas, Mississippi, 
and Minnesota, for example, many 
tracts of public domain are isolated 
and sometimes are miles away from 
other Federal land. 

INDIVIDUALS ORDINARILY are not 
interested in acquiring title to land 
unless they can obtain a return greater 
than the costs of ownership. 

The productive agricultural lands 
and the lands suitable for residence, 
trade, or industry are nearly all in 
private ownership in the United States 
and in other countries. The lands of 
a low utility—the swamps, jungles, 
sandy deserts, rocky mountaintops, 
and Arctic barrens—usually are in 
public ownership. No individual can 
use such lands (with minor exceptions) 
intensively enough to justify his own- 
ing them. 

It always has been difficult under the 
public-land laws for individuals to 
acquire large acreages of public land 
directly. As certain uses of land, such 
as grazing in the semiarid and arid 
West, required large areas for the 
support of an individual family enter- 
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prise, stockmen assembled economic 
units only by buying from a number 
of homesteaders in the areas where the 
land was attractive to homesteaders. 
In sections in which the land was not 
productive enough to be worth the 
time of homesteaders, there was seldom 
any legal means through which a 
stockman could gain title to an eco- 
nomic grazing unit. If he controlled 
waterholes of other strategic areas, 
there was no need to acquire sur- 
rounding public domain. 

An important reason for retaining 
large areas of land in Federal owner- 
ship is the public interest in Federal 
management of land for the essential 
public purposes—to achieve military 
aims, conserve and develop natural 
resources, and discharge our treaty 
obligations with the Indians. 

Although public lands generally are 
of lower value per acre than privately 
owned lands in the United States, in 
the aggregate they contain enormous 
values in essential resources—forests, 
ranges, minerals, wildlife habitat, and 
scenic treasures. 

THE COMMERCIAL FORESTS—about 92 
million acres—comprised about one- 
fourth of the Federal lands in 1955. 
They produce or are able to produce 
commercial crops of timber. 

The forest lands of noncommercial 
character in Federal holdings in the 
continental United States comprised 
about 81 million acres. They included 
such types as pinyon pine-juniper, 
chaparral, and oak woodland; subal- 
pine forests; and unproductive stands 
in swampy areas. They included some 
productive forest lands that arc re- 
served for recreational or other pur- 
poses. The noncommercial forests 
support some type of forest cover, but 
they are valuable chiefly for such 
other purposes as production of water, 
grazing, and general recreational use. 

The Federal lands classed as com- 
mercial forests contain a substantial 
part of the Nation's timber resources. 
The total volume of sawtimber on Fed- 
eral lands in 1955 in continental United 
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States amounted to about 767 billion 
board-feet—39 percent of our total saw- 
timber supply. The Indian lands in- 
cluded an additional 45 billion board- 
feet of sawtimber, or roughly 2 percent 
of the total supply of sawtimber. 

Federally owned timber resources 
are of significantly larger importance 
than is indicated by either the per- 
centage of total forest area in 1955 or 
the percentage of total timber volume 
that is in Federal landholdings. 

Most of the Federal timber in na- 
tional forests and other holdings is 
made up of softwoods, which are pre- 
ferred for lumber, woodpulp, plywood, 
and other timber products. Most of the 
timber on Federal lands is old growth 
of relatively large size and high qual- 
ity. Timber of this kind represents un- 
usually high values; it also provides a 
major part of the present resource base 
for the various forest industries that 
produce lumber and other products. 

Various reasons account for the con- 
centration of a major part of the Na- 

tion's remaining supply of sawtimber, 
particularly old-growth timber, on 
Federal lands. For many years after 
the national forests were established in 
the West, most of the timber harvested 
for lumber and other forest products 
was cut on private lands in the North- 
east, the Lake States, and the South. 
As forest industries spread to the West- 
ern States, logging operations in the 
West also were centered largely in pri- 
vate stands. They generally were more 
accessible and contained timber of 
higher quality than the parts of the 
public domain that the Government 
had retained in national forests or other 
reserved areas. 

In the national forests in the West, 
for example, most of the timber stands 
are on remote mountains. They were 
the last areas to be reached in the 
process of harvesting old-growth tim- 
ber. Most national-forest timber and 
other Federal timber was beyond the 
economic reach of logging operators 
because of a lack of access roads. 
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Private limber supplies, furthermore, 
were more than adequate to meet mar- 
ket demands, and there was little de- 
mand for Federal timber. In fact, dur- 
ing the depression years of the 1930's, 
it was thought by many that Federal 
timber should be withheld from a mar- 
ket that was already oversupplied with 
privately owned timber. 

Most of the Federal forest lands in 
the Eastern States were acquired for 
national forests, watershed protection, 
and timber production. Most had been 
cut over and heavily burned. Until they 
were built up over a period of years 
by intensified protection and manage- 
ment, they offered limited opportunity 
for commercial timber sales. 

THE RANGELAND AREAS in the West 
are roughly three-eighths federally 
owned. About 212 million acres of Fed- 
eral land are predominantly suitable 
for grazing, including both grasslands 
and desert shrublands. Except for some 
well-watered mountain meadows, chiefly 
in the national forests, the lands have 
a relatively low carrying capacity— 
sometimes as much as 100 acres are 
needed to support one cow or horse or 
five sheep yearlong. 

Probably about a third of the western 
stockmen use the public ranges, usu- 
ally to supplement their base proper- 
ties, which supply supplementary range 
or harvested hay or grain. The public 
ranges may be used throughout the 
year in a few localities of favorable cli- 
mate. More commonly they are used 
seasonably for summer, spring and fall, 
or winter grazing. 

About 5 million acres of Federal land 
used for grazing in the West is in 
special-use areas, where grazing is per- 
mitted only when it does not conflict 
with the purposes for which the areas 
were set aside. Many of the Federal 
lands in the East, such as national 
forests, also are grazed by domestic 
livestock frequently under manage- 
ment practices that are designed to 
produce both timber and livestock. 

CROPS ARE GROWN on only minor 
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areas of Federal land. The Govern- 
ment owns farmland only under spe- 
cial circumstances. Most of the 1,430,- 
000 acres of Federal land used for 
crops in 1954 was not needed tempo- 
rarily for the special public uses for 
which it was set aside and was leased 
out for farming purposes. Some of it 
was used to produce feed for wildlife 
in wildlife refuges. Experimental and 
institutional farms make up a small 
proportion of the total Federal area 
used for farming. The timber, range, 
and cropland produce substantial in- 
comes and indirect benefits to com- 
munities and the country. 

In the West, a major part of the 
precipitation falls on Federal lands. 
More than 3 thousand communities in 
the West depend directly—and others 
depend indirectly—on water supplied 
from Federal holdings. The irrigation 
economy of the West, city populations, 
and industry could not flourish with- 
out adequate supplies of usable water 
drawn in large measure from Federal 
watersheds. 

Most of the scenic and scientific 
treasures in the West were reserved 
from the public domain in advance of 
settlement and are now included in the 
national-park system. Many scenic 
areas and historical sites in the East 
were acquired by purchase or gift. 

A major part of the big game in the 
West is in the national forests. Man- 
agement for wildlife habitats is a 
major use of Federal lands in all parts 
of the country. 

MUCH OF THE MINERAL VALUE of 
public land was transferred to private 
ownership during the settlement 
period of the past century. Public- 
domain lands bearing iron ore in Min- 
nesota and Michigan were disposed of 
as farmlands. That the public lands 
were underlain with oil and gas was not 
known when the Midwest was settled, 
and they also were disposed of as agri- 
cultural lands. 

When gold was discovered in Cali- 
fornia in 1848, the Federal Govern- 
ment   had   no   organization   on   the 
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FEDERAL LAND AREA IN STATES AND PERCENTAGE OF TOTAL LAND AREA,  1956 

Federal land 

Land area 
Million 

Pacific States:              fWfaWrfgwa ^^ 
Galilbrma  100.3 
Oregon  61.6 
Washington  42. 8 

Total  204. 7 

Southern Mountain States: 
Arizona  72.7 
Colorado  66.5 
Nevada  70. 3 
New Mexico  77.8 
Utah  52. 7 

Total  

Northern Mountain States: 
Idaho  
Montana  
Wyoming  

Total  

Great Plains States: 
Kansas  52.5 
Nebraska  49. 1 
North Dakota  44. 8 
South Dakota  49-0 
Oklahoma  44.2 
Texas  168.6 

Total  408. 2 

Total 17 Western States  1, 161. 6 
Total 31 Eastern States  742. 2 

United States  1, 903. 8 

Million 
acres 

46.9 
31.6 
12. 7 

Percentage 
of total land 

area in 
Federal 

oivnership 

46.8 
51-3 
29.7 

91.2 

32. 1 
24. 1 
61.2 
26.5 
37.0 

0-3 
0.7 
1-9 
3-2 
1. o 
2.6 

9-7 

374-4 
33-8 

44.6 

44.2 
36.2 
87. 1 
34- 1 
70. 2 

340. 0 180.9 53- 2 

53.0 
93 3 
62. 4 

34.6 
28. 1 
29 9 

65. 3 
30. 1 
47.9 

208. 7 92.6 44- 4 

0.6 
1.4 

tl 
2.3 
1-5 

2.4 

32.2 
4. 6 

408. 2 21. 4 

ground competent to deal with the 
situation that was created. The miners 
themselves had to develop a system of 
establishing and maintaining claims 
against private competitors, with little 
thought of the Government's interests. 
The mining laws of i868 and 1872 
merely gave Federal sanction to this 
system, which permits any individual 
to file a claim to a discovery of a 
metallic mineral on lands having 
public-domain status. Practically no 
known reserves of these minerals con- 
sequently exist in public ownership on 
the public domain. 

There are substantial reserves on the 

public domain of those minerals, in- 
cluding coal, oil and gas, sodium, 
potassium, phosphates, and sulfur, that 
were later placed under a leasing system. 

The Federal Government owns 
about 20 percent of the known depos- 
its of coal (chiefly subbituminous and 
lignite) in the United States and per- 
haps as much as 10 percent of the 
known reserves of oil and gas. 

PURCHASES or other acquisitions for 
conservation, military purposes, or 
other specified uses from time to time 
have supplemented the Federal hold- 
ings of reserved public-domain lands. 
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Fifty million acres of such acquired 
lands were administered by various 
Federal departments in 1956. They 
represented about 12 percent of all 
Federal lands. Most of the acquired 
lands were bought, but some were 
obtained through donation, condem- 
nation, or land exchanges. 

About a third of the acquired lands— 
18.4 million acres—was bought or was 
otherwise acquired by the Depart- 
ment of Agriculture for national forests. 

About 7 million acres were acquired 
in submarginal farming areas for 
land-utilization projects. 

The Department of Defense acquired 
somewhat fewer than 8 million acres 
for military purposes. 

Roughly 4 million acres were ob- 
tained in connection with programs to 
control floods. The remaining 9.6 
million acres of acquired Federal lands 
are in national parks, wildlife refuges, 
reclamation areas, and other Federal 
holdings. Most of the acquired Federal 
lands are in the East. 

THE ESTABLISHMENT of forest re- 
serves, or national forests, was the 
first major conservation action by the 
Federal Government. The President 
was empowered under the law of 
March 3, 1891, to set apart in reserves 
"public land bearing forests, in any 
part of the public lands wholly or in 
part covered with timber or under- 
growth, whether of commercial value 
or not, as public reservations . . . ." 

The purposes for which the national 
forests were to be administered were 
stated by the Congress in the act of 
June 4, 1897: ". . . To improve and 
protect the forests within the reserva- 
tion, or for the purpose of securing 
favorable conditions of waterflows, and 
to furnish a continuous supply of 
timber for use and necessities of citi- 
zens of the United States." 

Subsequent legislation has extended 
and broadened those objectives to 
include the management and use of 
forage, recreation, and wildlife re- 
sources as well as research and 
demonstration. 
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Following passage of the act, forest 
lands were reserved from the public 
domain by successive Presidents, until 
in 1910 the national forests comprised 
about 160 million acres of public- 
domain land. 

Under the Weeks law of 1911, addi- 
tional lands were acquired by purchase 
for the national forests. The Congress 
also provided in 1922 and in 1925 for 
other additions to the national forests 
through exchanges of public land or 
timber for private forest lands. Dona- 
tions of land for national forests were 
authorized in 1924. 

Under these authorizations, addi- 
tions were steadily made to the na- 
tional forests, but sizable areas of 
public domain also were eliminated 
from the forests. The acreage of na- 
tional-forest lands in 1956 was slightly 
less than 160 million acres in 41 States. 

National-forest lands withdrawn 
from the original public domain, 
excluding land obtained in exchange 
for public-domain land and timber, 
total 133.5 million acres, or 85 percent 
of the total area of national forests. 
Purchases have totaled 18.5 million 
acres. About 6.6 million acres have 
been acquired by exchange of na- 
tional-forest land or timber. About 
1.7 million acres have been transferred 
from other Federal agencies or were 
donated. 

Much of the land acquired for 
national forests was obtained in the 
1930's. Those acquisitions served the 
basic purposes of protecting water- 
sheds and producing timber, and often 
were designed to help owners of forest 
land, minimize tax delinquency, and 
stabilize the management of cutover 
and depleted forests. The acreage of 
land in the national-forest system has 
been relatively stable since then. 

THE BANKHEAD-JONES TITLE III LANDS 

in 1956 amounted to about 7 million 
acres. These lands are administered 
by the Forest Service. The Govern- 
ment acquired them under authority 
of the Bankhead-Jones Farm Tenant 
Act of 1937, which directed the Secre- 
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FEDERAL DISPOSALS OF PUBLIC DOMAIN IN CONTINENTAL UNITED STATES TO 1956 1 

Million 
Disposals:                                                                                                                   acr€S Percentage 

Homesteads, sales, and grants chiefly to private individuals          715.8 49. 6 
Granted to railroads to aid in construction of railways            91.3 6, 3 
Granted to States for education and public improvements          223. 8 15. 5 

Total disposais      j, 030. 9 71.4 

Indian tribal and trust lands  52. 8 3. 7 
Reserved for public purposes: 

National forests, parks, wildlife refuges, reclamation, power, and 
national-defense areas  187. 8 13. u 

Unreserved and unappropriated public domain: 
Within grazing districts  142.6 9. 9 
Outside grazing districts  28.1 2.0 

Total  170.7 11.9 

Total Federal  358.5 24.9 

Grand total original public domain 2      i, 442. 2 100. o 
1 U. S. Department of the Interior, Report of the Director of the Bureau of Land Manage- 

ment, Statistical Appendix, June 30, 1956: U. S. Senate, Doc. 25, 85th Gong., ist sess., 
Inventory Report on Real Property Owned by the United States . , ., as of June 30, 1956, and U. S. 
Senate, Doc. 100, 84th Gong., 2d sess., Inventory Report on Federal Real Property in the United 
States, as of June 30, 1955, prepared by General Services Administration. 

2 The total area of the original public domain is given as computed in 1912 by a committee 
representing the General Land Office, the Geological Survey, and the Bureau of the Census. 
(See U. S. Department of the Interior, Office of the Secretary, Areas of Acquisitions to the 
Territory of the United States . . . ) The total has not been adjusted for recomputation of the 
area of the United States which was done for the 1950 Decennial Census. 

THE VARIOUS KINDS OF USES OF FEDERAL LAND 1 

Total 
Federal        Public domain 

land land Acquired land 

Million Million "  Million 
Nationalrcsourcclands:                                           ^ "^    /*ffff,;^    ^^    f,rff%%f 

National forests and related areas 2 167. 2 3 139. 3 83. 3        27.9          16. 7 
Grazing districts, and unreserved and un- 

appropriated   lands,   plus   certain   re- 
served areas used partly for grazing. . . .     178.6 178.3 99-8             .3               .2 

Reclamation   and   water   supply,   flood 
control and power areas        16.0 9.4 58.8          6.6          41.2 

National parks and historic sites        15. 4 12. 1 78. 6          3. 3           21.4 
Wildlife refuges and game ranges.          8. 1 5. 3 65. 4          2. 8          34. 6 
Institutional and other areas          1.4 .4 28.6          1. o          71.4 

Total      386. 7      344. 8        89. 2        41. 9 10. 8 

National defense        21.5        13. 7        63. 7 7,8 36.3 

United States total      408. 2      358. 5        87. 8        49. 7 12. 2 
1 U. S. Department of the Interior, Report of the Director of the Bureau of Land Manage- 

ment, Statistical Appendix, June 30, 1956; U. S. Senate, Doc. 25, 85th Gong., ist sess., 
Inventory Report on Real Properly Owned by the United States . . ., June 30, 1956; and U. S. 
Senate, Doc. 100, 84th Cong., 2d sess., Inventory Report on Federal Real Property in the United 
States, as of June 30, 1955, prepared by General Services Administration. 

2 Includes Bankhead-Jones Title III or Land Utilization Project lands. 
3 Includes land received in exchange for public-domain land. 



THE HERITAGE OP OUR PUBLIC LANDS 

tary of Agriculture "to develop a 
program of land conservation and 
land utilization, including the retire- 
ment of lands which are submarginal 
or not primarily suitable for cultiva- 
tion in order thereby to correct mal- 
adjustments of land use . . . ." 

Lands so acquired were obtained 
largely by purchase during the iggo's. 
They were supplemented by transfers 
from the public domain and some 
exchanges of land. The land-utilization 
project lands that remain under Fed- 
eral administration arc in 28 States. 
Their acreages range from 465 acres 
in Maine to nearly 2 million acres in 
Montana. 

GRAZING DISTRICTS and unappro- 
priated public land make up the 
largest block of public lands in the 
United States. They and certain with- 
drawn areas are administered by the 
Bureau of Land Management in the 
Department of the Interior. They 
aggregated nearly 179 million acres 
in 1956. They include some of the 
more valuable mineral lands and a few 
limited areas with high value for 
special purposes, but generally they 
are the public lands of low surface 
utility and are valuable primarily for 
extensive grazing. They (except the 
withdrawn areas) are open to entry 
under various land laws at the discre- 
tion of the Secretary of the Interior. 

Information on how to get public- 
domain lands is available from the 
Bureau of Land Management, De- 
partment of the Interior, Washington 
25,D.a 

THE NATIONAL-PARK SYSTEM includes 
177 units of national parks, monu- 
ments, and parkways, a national 
seashore recreation area, the National 
Capital Parks, and several categories 
of historic sites. The National Park 
Service also administers four recrea- 
tional areas around reservoirs for the 
Bureau of Reclamation. 

At least one unit of the system is in 
each of 40 States and in Alaska, Hawaii, 
Puerto Rico, and the Virgin Islands. 
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Units of the national-park system 
were established by separate acts of the 
Congress or by Executive action under 
general enabling legislation. 

Of the 15.4 million acres of the sys- 
tem in 1956 in continental United 
States, 12.1 million acres were reserved 
from the public domain and 3.3 mil- 
lion acres were acquired by Federal 
purchase or by donation from States, 
local governments, or individuals. 

AREAS FOR RECLAMATION, water sup- 
ply, flood control, and power totaled 
16 million acres, of which more than 9 
million acres have been reserved from 
the public domain. Nearly all of the 
reclamation and power reservations 
are in 17 Western States. Some of them 
are parts of (or held for) reclamation 
projects works. Others are reserved for 
opening as reclamation homesteads 
when water is available for irrigation. 
Still other areas, relatively small, were 
leased for the production of crops 
during a development period. 

WILDLIFE REFUGES and game ranges 
comprised slightly more than 8 million 
acres in 1956. 

Federal wildlife refuges are located 
along the migratory waterfowl flyways 
in connection with treaty obligations 
of the United States with Canada and 
Mexico to preserve and protect water- 
fowl migrating from one of the coun- 
tries to another. 

Refuges for upland game and ranges, 
largely for protection of big game, in- 
clude several large tracts in Arizona, 
Montana, Nevada, Oregon, and other 
Western States. Slightly more than 5 
million acres of refuges and ranges 
have been reserved from the public 
domain. In the wildlife refuge system 
are 264 separate units, which extend 
into 45 States. 

INDIAN TRUST and tribal lands totaled 
about 53 million acres. The United 
States holds title in trust to them for 
various Indian tribes and individual 
Indians. 

Most of the Indian trust lands are in 
445509° -58- 
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the i 7 Western States. Most of them 
are suitable only for extensive grazing. 
Some are productive croplands and 
timberlands, and oil and gas have been 
discovered in many localities. About 4 
million acres of land owned outright 
by the Federal Government are man- 
aged for the benefit of Indians. 

OTHER FEDERAL LANDS set apart for 
special purposes totaled about 21.5 
million acres. They included Army- 
posts, airfields, housing, and storage 
areas, atomic energy installations, and 
mineral, manufacturing, and experi- 
mental areas. 

About 1.4 million additional acres 
were used for farm and range experi- 
ment stations, institutions, hospitals, 
schools, prisons, public buildings, and 
other special purposes. About two- 
thirds of the military and atomic 
energy locations were public-domain 
lands; one-third was purchased or 
otherwise acquired. 

The public domain is a large pro- 
prietary enterprise. Its acquisition by 
the United States was necessary in con- 
nection with the extension and main- 
tenance of the Nation's sovereignty. 
Its custodianship, management, and 
disposal have constituted probably the 
largest real-estate operation in the 
world. A sovereign function of govern- 
ment seldom is undertaken for profit, 
but it is well to consider how the opera- 
tion of the public domain has fared as 
a proprietary enterprise. 

It would be difficult and costly to 
calculate the costs and returns from 
the public-domain enterprise, because 
old records are inexact or lacking, but 
some rough calculations, derived from 
statistics in annual reports of Federal 
agencies, indicate that the enterprise 
has been profitable, although the 
greater part of the land was given 
away or sold at prices under the 
market value. 

The original cost was high for the 
early days of the Republic, but in 
modern terms it would be considered 
fairly low. The cash cost of purchases 
and cessions, including Alaska, was 85 
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TOTAL, 
408 MILLION 

ACRES 

52% 
DESERT SHRUB 
AND GRASSLAND 

212 million acres 

42.4% 
FOREST AND 
WOODLAND 
173 million acres 

4.9% 
      BARREN 
      20 million acres 

SWAMP AND MARSH 
3 million acres-0.7% 

Principal vegetative cover types on Federal land. 

million dollars. Associated costs, pri- 
marily those incurred in compensating 
and caring for the Indians, whose rights 
to the public domain were extinguished, 
undoubtedly have been much greater 
than the direct costs of acquisition from 
foreign governments or the Thirteen 
Original States. They may have ex- 
ceeded i billion dollars. Costs of ad- 
ministration have been substantial. 

The public domain began to produce 
revenue for the Treasury a few years 
after the original cession. By 1837, 
with the help of sales from the public 
domain acquired to that time, the 
original public debt of the United 
States had been paid in full. Receipts 
from the public domain had exceeded 
200 million dollars by 1880. In later 
years, especially since the Mineral 
Leasing Act was adopted in 1920, re- 
ceipts have increased rapidly. They 
may have totaled about 2 billion 
dollars. 

An estimate prepared for the Com- 
mittee on Government Operations of 
the House of Representatives put the 
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"real estate" value of the remaining 
public domain^ including subsurface 
values, at about 14 billion dollars. 

ALL THE STATES have held title to 
large acreages at some time in their 
history. The Thirteen Original States 
and Texas took title to all land within 
their boundaries that had not already 
passed into private ownership under 
prior governments. As the country ac- 
quired territory by purchase and 
treaty, the unoccupied lands became 
the property of the Federal Govern- 
ment. In the disposition of the public 
domain, however, the Federal Govern- 
ment made large grants of land, and 
scrip exchangeable for land, to State 
governments to promote settlement 
and to encourage development of ed- 
ucational and other institutions, trans- 
portation and communication facilities, 
and land improvements and reclama- 
tion. Altogether, 223.8 million acres 
of public domain were granted to 
the States, and 8.2 million acres were 
reserved to satisfy State claims under 
English grants. 

Some States have retained title to a 
large part of their State-grant land. 
The States have retained about 20 per- 
cent of that land—approximately 52 
million acres in 1956. All States also 
have bought land for specific public 
purposes. Some acquired land through 
tax foreclosures. 

The States owned more than 80 mil- 
lion acres of land, of which 27 million 
acres were reserved for such public 
uses as parks, wildlife refuges, forests, 
and institutional purposes. The re- 
maining 53 million acres were not 
classified with reference to use, but 
much of this land was leased to farmers, 
ranchers, miners, and oil companies. 

All of the States own land. Some 
have only a few tracts, which are used 
for State buildings, institutions, small 
parks, historic monuments, and the like. 
Others have large holdings set aside 
for parks, wildlife refuges, and forests. 
Some States also have large acreages 
that are kept as a source of revenue and 
are leased to farmers and ranchers for 

51 

farming and grazing. Several States 
own valuable mineral and oil lands; 
when they are leased for those purposes, 
they yield large revenues. A few States 
own revenue-yielding timber lands. 

About three-fourths of the State- 
owned land is in the 17 Western States. 
Most of the State-owned farming, graz- 
ing, and mineral lands also are in the 
West. 

The land that is leased to farmers 
and ranchers consists largely of State- 
grant lands, mainly certain numbered 
sections, particularly sections 16 and 
36, in each township. These are chiefly 
the remnants of lands that were granted 
to the Western States from the Federal 
public domain to help finance public 
services, schools, and improvements. 

In the States that have offered their 
grant lands for sale, the farmland and 
better grades of rangeland have been 
sold, and the land that remains in State 
ownership is of relatively poor quality 
and cannot be sold so readily. 

In the States that have held their 
grant lands as a source of income, how- 
ever, much of the State-owned farm 
and ranch land is similar in quality to 
nearby lands in private ownership. On 
the average, the quality of the State- 
owned land is below that of farm and 
ranch land in private ownership, but 
much of it is better than that of the 
unreserved land in Federal ownership. 
Land (except some special areas) that 
remains in State ownership is usually 
land that has not attracted buyers be- 
cause of price and quality. 

State-owned grazing and farming 
land leased to farmers and ranchers for 
grazing and farming in the Western 
States comprised about 45.8 million 
acres in 1954, or about 5 percent of the 
land used for farming and grazing in 
that year. The greater part of this acre- 
age—44 million acres—was dry range. 
The rest was farming land. It is esd- 
mated that State-owned rangeland 
supplies about 7 million animal-unit 
months of grazing annually. 

State-owned grant tracts often are 
widely scattered. The State-owned 
range in some States may also include 
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former low-grade farms or other lands, 
which have reverted for taxes, or land 
acquired by foreclosure on loans from 
State funds, or repossessed land that 
was sold on contract and not paid for. 

Much of the State-owned range is 
located in areas that are marginal for 
dry farming. The checkerboard loca- 
tion of State lands also has added to 
the problem of management. 

States obtain considerable revenue 
from their land. Retention of a share 
of the mineral rights for land sold has 
added considerably to the public in- 
come in several States, notably Louisi- 
ana, Texas, New Mexico, California, 
and Wyoming. A total of 260 million 
dollars in rents, royalties, and sales of 
timber and other property was report- 
ed by the Bureau of the Census as 
collected by the States in 1956. 

State, county, and municipal forests 
aggregated about 23.7 million acres in 
1956. State forests and related areas 
totaled 19.3 million acres, and county 
and other forests 4.4 million acres. 
Most of the State forest was classified 
as commercial timber-producing land. 
Nearly 5 million other acres of forest 
land were in parks, and 5 million 
acres were in scattered forest lands and 
woodland tracts. 

State, county, and community forest 
lands are managed to serve a variety of 
purposes. Some areas, especially the 
smaller ones near population centers, 
are devoted almost wholly to parks and 
recreational use. Some are wildlife 
preserves. Others are hunting grounds. 
In some, protection of watersheds and 
water supply is paramount. The chief 
use of others is timber production. 

Many of the States own forest land, 
but a few have gone further than 
others in the development of State 
forest land for various uses. Five of the 
States held nearly three-fourths of all 
the State forest acreage. Minnesota re- 
ported more than 5.5 million acres; 
Michigan, about 3.6 million acres; 
New York, 2.1 million acres; Pennsyl- 
vania, about 1.8 million acres; Wash- 
ington, 1.5 million acres; and other 
States in various parts of the country, 
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5.0 million   acres—a   total   of   19.3 
million acres of State forest land. 

Many counties, cities, towns, town- 
ships, school districts, and other units 
maintain local public forests. There 
were in 1956 more than 3 thousand of 
these community forests, which cov- 
ered about 4.4 million acres. County 
and community forests are especially 
important in number and acreage in 
Minnesota, Wisconsin, and the New 
England States. A number of the com- 
munity forests date from colonial days. 

Several large State forests in the 
Lake States were formed from tax- 
reverted cuto ver lands. Forests in the 
Western States were set aside from 
public-domain grant lands as well as 
from tax-reverted forest lands. Forests 
in other States were acquired by pur- 
chase and gift. 

State parks and wildlife preserves 
covered about 10 million acres in 
1955. From 1950 to 1955, the number 
of park areas rose from 1,725 to 2,034, 
an increase of 18 percent, and the 
total acreage rose from 4.7 million to 
5.1 million acres. 

New York had 2,62 7,000 acres in State 
parks in 1957; California, 563 thou- 
sand; Maine, 207 thousand; Michigan, 
177 thousand; and Pennsylvania, 150 
thousand. South Dakota, Michigan, 
and Minnesota also have large acre- 
ages in State parks. 

The several hundred State wildlife 
preserves comprised nearly 5 million 
acres of land. Like State parks, the 
wildlife areas have been growing in 
number and in importance as places 
of scenic beauty and recreation. 

State institutions, such as some 
colleges and universities, experiment 
stations, hospitals, and prisons and 
their related grounds, service areas, 
and farms occupied more than a 
million acres. Much of this is land of 
high value. Miscellaneous other State- 
land areas were estimated at 8 million 
acres. In contrast to some of the areas 
of specific uses, the latter category 
includes much rough or barren land, 
open swamp, and unclassified land of 
low surface value. 



The uses to which we 
PUX OUI* IcinCL One of the biggest achievements in 
history was the clearing of more than 300 million acres of virgin 
forest and the plowing of about 300 million acres of virgin grass- 
land by American pioneer farmers. Another outstanding de- 
velopment was the increase in American farm production in 
1947-1956, which was more rapid than in any period since 1890- 
1900, when the breaking of the prairies was ending. By Hugh H. 

Wooten and James R. Anderson, agricultural economists, Farm 
Economics Research Division. 

FORESTS originally covered about half 
of the land in the United States. Two- 
fifths grew grass and herbaceous 
plants. The rest—about a tenth—was 
mostly arid and barren. 

Most of the humid East was then in 
relatively compact forests. 

Few grasslands existed cast of the 
Mississippi—the prairies in what we 
now call the Corn Belt and the Lake 
States, the black-belt lands of Missis- 
sippi and Alabama, the Florida Ever- 
glades, and other small areas. 

West, beyond the Great Plains, were 
smaller, scattered forests in mountains 
interspersed with dry valleys and ba- 
sins. The West had less than a fifth of 
the original forests of a commercial 
quality. 

Tall grasses extended into the Great 
Plains. Farther west, short and desert 
grasses grew—about half the forage 
there was made up of short and other 
grasses associated with limited rainfall. 
Areas of shrub vegetation were asso- 
ciated with scant rainfall and high 
temperatures. 

TODAY the forest area is only 66 per- 
cent of the original forest. More than 
half of the forest land in the East has 
been cleared and is used for cropland, 
pasture, urban areas, and other pur- 

poses. The commercial forests of the 
West have been reduced by about 25 
percent. 

Most of the original tall-grass land 
has been converted to cropland and 
improved pasture. The tall-grass prai- 
ries of the Central States now comprise 
one of our best farming regions. The 
better lands of the short-grass regions 
farther west are used for irrigated or 
dry-farm crops, and the rest is used for 
grazing. Areas covered with shrub 
vegetation have changed less. Rela- 
tively small tracts have been irrigated. 
Shrub-type plants have replaced short 
grasses and bunch grass in some areas, 
and thus have extended the acreage 
covered with shrub vegetation. 

In 1790 agricultural settlement was 
almost confined to the Atlantic slope 
from southern Maine to eastern Geor- 
gia. But west of the Appalachian 
Mountains settlement was expanding. 
The newly born Nation was preparing 
for one of the most stupendous achieve- 
ments in the history of the world—the 
clearing of more than 300 million acres 
of virgin forest and plowing of about 
300 million acres of virgin grass— 
much of which was accomplished dur- 
ing the 19th century. For the first 50 
years of that century, settlement was 
confined mostly to forested lands. 
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By 1850 agriculture was spreading 
to the prairie lands of Illinois, Iowa, 
Kansas, and Texas. A number of 
courageous pioneers from the Eastern 
States had settled in Oregon, Utah, 
and California, and were just learning 
how to irrigate and farm the land. The 
improved crop and pasture land of the 
Nation totaled about no million 
acres. The acreage was about five 
times that in 1790. 

By 1 goo the waves of farm settlers 
had reached the barriers of aridity all 
along the looth meridian from central 
North Dakota to west-central Texas. 
Only Indian Territory remained with 
its original grass and forest cover. Dur- 
ing the preceding 50 years the Corn 
Belt had become the agricultural 
heart of the country, while irrigation 
and dry farming had expanded the 
area of cropland, particularly in the 
Pacific Coast States. The improved 
cropland and pastureland now totaled 
about 405 million acres. This was 
nearly four times the acreage of half 
a century earlier. 

The conquest of the arid, semiarid, 
and wet lands continued into the 20th 
century. The irrigated acreage in- 
creased from 7.5 million acres in 1900 
to nearly 30 million acres in 1954. 
Drainage enterprises in 1954 included 
more than 100 million acres. The im- 
proved cropland and pasture in 1954 
exceeded 600 million acres. 

The decade 1947 to 1956 has been in 
many ways the most extraordinary 
period in American agriculture. Agri- 
cultural production increased more 
rapidly than in any period since 1890 
to 1900, when the agricultural occupa- 
tion of the prairies approached com- 
pletion, yet it was done without a great 
increase   in   cropland   and   pasture. 

Five factors, some new, and some of 
greatly increased importance, help to 
account for this unusual situation: Use 
of automobiles, tractors, and trucks, 
which caused a decline since the Second 
World War of more than 8 million in 
the number of horses and mules on 
farms, with resultant release of 20 
million to 25 million acres of crops for 

YEARBOOK  OF  AGRICULTURE  1958 

other purposes; increasing production 
of crops per acre in several regions; in- 
creasing production of animal products 
per unit of feed consumed ; shifts from 
the less productive areas toward the 
more productive cropland; and im- 
provement of land for crops and pas- 
tures by drainage, irrigation, flood 
control, and clearing. 

AN INVENTORY of major uses of land 
in the United States in 1954 showed 
that one-fourth of it was cropland, one- 
half was pasture and grazing land, and 
one-sixth was unpastured forest. The 
rest was in service and miscellaneous 
other uses. The acreage of cropland 
used for domestic production was a 
little more than 2 acres per capita. 
Open or nonforested pasture totaled 
about 4 acres per capita. 

The major uses of land in 1954 were: 
Cropland, including 66 million acres 
of cropland used only for pasture, 465 
million acres; pasture and grazing 
land, 934 million acres, of which 633 
million acres were open grassland and 
301 million acres were woodland and 
forest land; forest not pastured, 314 
million acres; special uses, such as 
urban areas, highways, parks, and 
other public facilities, no million 
acres; and miscellaneous other land, 81 
million acres. 

All of the cropland was in farms. 
About 62 percent, or 581 million acres, 
of pasture and grazing land was in 
farms, and 353 million acres were not 
in farms. Nearly a third, or 197 million 
acres, of woodland and forest was in 
farms. Much of this acreage was scat- 
tered among many farms in woodlots 
and small tracts. Other farm areas— 
36 million acres in all—included farm- 
steads, fcedlots, storage yards, lanes, 
ditches, small orchards, and gardens for 
home use. 

Other land not in farms—155 million 
acres—included urban and town areas, 
highway and railroad rights-of-way, 
parks, wildlife refuges, military areas, 
flood-control areas, and other special- 
use areas. Special-use and miscella- 
neous unaccounted-for areas included 
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marshes, bare rock areas, sand dunes, 
and deserts—110 million acres in spe- 
cial-use areas and 81 million acres in 
miscellaneous other land. 

Nearly 88 percent of the feed supply 
obtained from pasture was produced 
on pasture in farms; 12 percent was 
produced on grazing land not in farms. 
A third of the pasture feed was fur- 
nished by rotation or cropland pasture. 
Open permanent pasture in farms sup- 
plied more than 40 percent. Woodland 
pasture in farms furnished 8 percent of 
the pasture forage and aftermath pas- 
ture 8 percent. Of the total of 1,904 
million acres, 1,158 million acres were 
in farms in 1954 and 746 million acres 
were not in farms. 

Our estimates of major uses of land 
in continental United States arc based 
on data assembled by the Farm Eco- 
nomics Research Division in 1955; re- 
ports of the 1954 Census of Agricul- 
ture; and reports and records of the 
Federal and State land-management 
and conservation agencies. 

Cropland occupies almost half of the 
total land area of the Corn Belt and 
Northern Plain States. 

In  the  northeastern,  Appalachian, 
and southeastern regions, forest land 
accounts for more than half of the area. 

Nearly half of the total area in the 
Pacific and Lake States is in forests. 

Pasture and grazing land accounts 
for well over half of the total area in 
the Mountain States. 

Nearly half of the land area in the 
Great Plains States is used for pasture 
and grazing. 

Special uses occupy the highest pro- 
portion of the land area in the North- 
eastern, Pacific, and Lake States. Some 
of the uses have expanded rapidly 
there and in other regions. Urban 
areas and highways have absorbed a 
sizable acreage, particularly near large 
cities. Reservoirs are also a special use 
of land, but since the total area of land 
is reduced as reservoirs are established, 
their occupation of land is not reflected 
in the map on the next page. 

The distribution of urban areas, 
highways,   railroads,   airports,   farm- 

steads, farm roads, and other special 
uses is closely related to the distribu- 
tion of population and farms. Many of 
the large areas in such special uses as 
parks, wildlife areas, and military 
areas are located in the less populous 
parts of the country. 

Miscellaneous areas occupy about 2 
to 8 percent of the land area in the 
different regions. Considerable acre- 
ages of desert land, marshland, sand 
dunes, and beaches are included in 
some areas in national-defense areas, 
parks, wildlife areas, and similar spe- 
cial uses. Most of this land has little 
value for agriculture or forestry. Some 
of it has mineral and other subsurface 
value. 

OFFSHORE PARTS of the United 
States—Alaska, Hawaii, Puerto Rico, 
the Virgin Islands, Guam, American 
Samoa, and eight smaller inhabited 
islands—have more than 372 million 
acres, or about a fifth as much as con- 
tinental America. The Territories were 
estimated to have about 2 million 
acres of improved cropland, 1.5 mil- 
lion acres of farm pasture, and 1.5 
million acres of woodland and other 
land in farms, or a total in 1954 of 
about 5 million acres of farmland. 

Cropland and pasture in 1950 made 
up a small part of the land area of 
Alaska. Land not in farms was largely 
undeveloped forest, tundra, and grass. 

In Hawaii, cropland in 1950 ac- 
counted for about a tenth; grassland 
and brushland pasture comprised a 
fifth; and forest and woodland made 
up three-tenths of the total area. Other 
land included a considerable acreage 
of nonvegetated lava flows and un- 
usable palis, gulches, and streambeds. 

Cropland accounted for more than 
three-fifths of the land area in Puerto 
Rico. About half of it was used for 
crops, and the rest was pasture. Grass- 
land and brushland pasture and forest 
and woodland each accounted for 
about a tenth of the total area. Other 
land, including that occupied by build- 
ings, roads, cities and towns, and waste- 
land, comprised the remaining fifth. 
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American Samoa, Guam, and the 
Virgin Islands are small tropical 
islands with relatively little commer- 
cial agriculture, except that some 
sugarcane is grown in the Virgins. 

All cropland in the continental 
United States amounted to 465 million 
acres in 1954. Cropland used for crops 
totaled 380 million acres, of which 338 
million acres had crops that were har- 
vested, 29 million acres were culti- 
vated summer fallow, and 13 million 
acres had crop failures. Also included 
were 19 million acres of cropland in 
soil-improvement crops or idle and 66 
million acres of cropland used only for 
pasture. 

Cropland used for crops averaged 
380 million acres in 1950-1954 and 
376 million acres in 1945-1949. Since 
the Second World War, the acreage of 
cropland has fluctuated between 360 

million acres (in 1957) and 386 million 
acres (in 1949). Cropland used only 
for crops in 1957 totaled only 360 mil- 
lion acres, according to preliminary 
estimates. Over a longer period, crop- 
land has remained relatively stable. 
Since the end of the First World War, 
fluctuation, rather than progressive 
change, has characterized the period. 

The cropland averaged 4 million 
acres more in 1950-1954 than in 1945- 
1949, but the acreage from which 
crops were harvested averaged 7 mil- 
lion acres less in 1950-1954 than for 
1945-1949. The yearly average in 
1950-1954 was 339 million acres and 
346 million acres in 1945-1949. The 
preliminary estimate of cropland har- 
vested in 1957 was 319 million acres, 
the lowest since 1936. Thus the increase 
in the acreage of cropland used for 
crops is accounted for by increases in 
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crop failure and fallow, which more 
than offset the decline in harvested area. 

Several factors account for the de- 
cline in the acreage of cropland har- 
vested. Acreage allotments—part of a 
program to bring acreage and produc- 
tion into line with market demands— 
in effect for certain crops in some years 
from 1950 to 1954 affected the acreage 
of cropland harvested. Diversion of 
acreage in wheat, cotton, and corn to 
other crops accounted for much of the 
acreage on which allotments applied. 
Some of this diversion, however, was to 
such uses as rotation pasture, soil- 
improving crops, and idle cropland. 

Availability of employment in cities 
has been a factor in the decline in crop- 
land harvested in areas where industry 
is well developed. Urban and indus- 
trial expansion into rural areas is also 
taking cropland out of production in 
some sections. Shifts in type of farming, 
with greater emphasis on livestock and 
less on cotton, have accounted for re- 
ductions in the acreage of cropland 
harvested in some parts of the South. 
Reversion of cropland to brush and 
forest is also taking place in some 
localities. 

THE AVERAGE of crop failure was 13 
million acres in 1950-1954 and 9 mil- 
lion acres in 1945-1949. The prelimi- 
nary estimate of crop failure in 1957 
was 12 million acres. 

Most of the crop failure occurs in the 
14 Great Plains and Mountain States, 
in which nearly three-fourths of the 
total estimated crop failure occurred in 
1950-1954. Drought is the chief cause 
of crop failure for the country as a 
whole, but floods, frost, hail, grass- 
hoppers and other insects, and plant 
diseases may at times cause significant 
losses in some areas. 

CULTIVATED SUMMER FALLOW has in- 
creased appreciably since 1944. The 
practice is widespread in subhumid and 
semiarid regions when small grains are 
produced without irrigation. Rainfall 
there may be insufficient for a crop 
each year, and experience has proved 

that increases in yields result from 
fallowing land before small grains are 
planted. Fallowed land ordinarily is 
considered to be a part of the cropland 
used for crops. 

Cultivated summer fallow reported 
in the 1954 Census of Agriculture 
amounted to 29 million acres. Annual 
estimates show an average of 28 million 
acres in 1950-1954 and 21 million 
acres in 1945-1949. 

The high price of wheat led farmers 
to plow permanent grasslands in high- 
risk areas for production of wheat in 
the war and postwar years. An increase 
in fallowed cropland accompanied the 
plowing. The acreage of cultivated 
summer fallow remained high in later 
years, when acreage allotments for 
wheat were in effect, partly because 
yields of wheat are higher on fallowed 
than on other cropland. 

ACREAGES IN PRINCIPAL CROPS har- 
vested, as reported by the Department 
of Agriculture, plus estimated acreages 
in fruits, tree nuts, and farm gardens, 
averaged 347 million acres in 1951- 
1953 and amounted to 346 million 
acres in 1954 and 340 million in 1955. 

Feed grains and hay crops occupied 
213 of the 347 million acres in 1951- 
1953, 225 million acres in 1954, and 
229 million acres in 1955. 

Food crops averaged 102 million 
acres in 1951-1953 but totaled only 
93 million and 87 million acres, respec- 
tively, in 1954 and 1955. Cotton, flax- 
seed, tobacco, and a few minor crops 
accounted for the remaining acreage. 

Significant shifts in the acreage of 
several crops occurred between 1951- 
1953 and 1954-1955. The shifts may 
have reflected the influence of acreage 
allotments for wheat and cotton, which 
were in effect in 1954 and 1955 but not 
in 1951-1953. The acreages of wheat 
and cotton declined sharply. Most of 
the acreage diverted from those crops 
was used for sorghums, barley, oats, 
soybeans, and flaxseed. 

THE TOTAL of acres in crops declined 
from 478 million to 465 million be- 
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tween 1949 and 1954. Acreage allot- 
ments in effect in 1954 encouraged the 
diversion of much of the cropland used 
for wheat, cotton, and corn to nonallot- 
ment crops, but part of the acreage was 
diverted to pasture and part of it re- 
mained idle and fallow. 

A decline of 3 million acres in crop- 
land  used  only for pasture between 
1949 and 1954 may be explained 
partly by the fact that in 1949 cropland 
used only for pasture that was not 
actually in rotation with crops was 
more frequently reported as cropland 
than in 1954. This shift was particularly 
evident in parts of the South, where the 
seeding of pasture on cropland taken 
out of crop production proceeded 
rapidly after the Second World War. 
Much of this cropland, which had been 
seeded for only a short time when the 
1950 Census of Agriculture was taken, 
has remained in pasture; by 1954, it 
was generally considered to be perma- 
nent grassland pasture. 

PASTURE AND GRAZING LAND totaled 
nearly a billion acres in continental 
United States in 1954. It included 699 
million acres in grassland pasture and 
grazing land, and some 301 million 
acres of woodland and forest grazed 
during part of the year. The grassland 
pasture included 66 million acres of 
cropland used only for pasture; such 
land often is considered to be land 
available for crops. 

Grassland, to which 699 million 
acres were devoted in 1954, includes all 
land used primarily for pasture and 
grazing, exclusive of woodland and 
forest pastured or grazed. It includes 
the shrub and brushland types of pas- 
ture and grazing land, such as sage- 
brush, scattered mesquite and some 
other shrub types in the West and some 
scattered brushland pasture in the 
East, and all tame and wild or native 
grasses and legumes and other forage 
used for pasture or grazing. 

Some 80 million to 90 million acres 
in planted fields are pastured for short 
periods each year. These include fall 
and winter pasturage of small grain 
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and after-harvest pasturage of wheat, 
hay, and cornstalk and stubble fields. 
The acreage of crops pastured and the 
acreage of pasture and grazing land 
vary from year to year, depending on 
the weather and the available forage. 
More than 90 percent of all pasture and 
grazing land is grazed for some period 
each year. 

More than a third of the feed for live- 
stock comes from pasture and grazing 
land. The average acre yield for unim- 
proved grazing land is low compared 
with that from cropland. Large acreages 
of this land furnish pasture for only a 
few weeks in some seasons. Much of it 
can be used only for grazing; it is not 
suitable for cultivated crops or for other 
intensive uses. Pasture and grazing 
lands have been improved by seeding 
and other practices, but the increase in 
production from pasture has been less 
rapid than that from cropland. 

Exclusive of cropland pasture, there 
were about 934 million acres of pasture 
and grazing land in 1954. About 62 
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percent was in farms and ranches. The 
rest was largely public land and large 
privately owned forest tracts not in 
farms. More than half of the farm and 
ranch pasture and nearly 80 percent of 
the grazing land not in farms is in the 
western range region, or roughly west 
of the 1 ooth meridian. 

More than half of the pasture and 
grazing land (56.5 percent), exclusive 
of cropland pasture, is in the 11 West- 
ern States. Here about 70 percent of 
the land area is devoted to this use. 
Pasture and grazing lands, occupy 
slightly less than half the land area in 
the 14 Southern States from Virginia 
to Texas and Oklahoma. About one- 
fourth of the land in the Northern 
States is used for pasture and grazing. 

Most of the forest and woodland 
suitable for grazing is in the Southern 
and Western States. More than half 
of the woodland and forest area in 
these regions has some forage of value 
for grazing. More than 40 percent of 
the grazed forest and woodland in the 
country lies in the Western States. 
Only in some of the Southern States, 
however, does woodland used for graz- 
ing make up as much as half or more 
of the total pastured acreage. 

IMPROVED PASTURE was estimated to 
total 215 million acres. This included 
66 million acres of cropland used only 
for pasture. Improved pasture also in- 
cluded other grassland pasture in 
farms generally in tame grasses and 
legumes, whether seeded or natural 
growth, but may include native for- 
age land that has been improved. All 
classes have had two or more improve- 
ment or conservation practices ap- 
plied, such as weed and brush control, 
artificial or natural seeding or reseed- 
ing, fertilization, drainage, irrigation, 
or similar practices that improve yields. 

The acreage of improved pasture in- 
creased from an estimated 175 million 
acres in 1939 to 215 million acres in 
1954, an increase of 40 million acres, 
or an average of about 2.7 million 
acres a year. The acreage of improved 
pasture in 1954 represented nearly a 

third of the entire grassland or non- 
forested pasture and grazing land area 
of 699 million acres. An indication of 
the greater interest in improved pas- 
ture is the large number of farmers and 
ranchers who have carried out pasture- 
improvement work. 

A larger acreage of improved pas- 
ture could be attained without reduc- 
ing the acreage of cropland or forest. 
The greatest opportunity for increas- 
ing production of forage is through 
improvement of the acreage now used 
for pasture. Old, neglected pastures 
can be renovated and production in- 
creased. The inclusion of additional 
pasture in the regular cropland rota- 
tion has aided the improvement and 
production of pasture. 

Improvement of pasture and grazing 
land offers opportunities and presents 
problems in all regions. Much of this 
land cannot be used successfully for 
crops without expensive improvement. 
Much of the grazing land in the West 
is range on which yields of forage are 
low because of limited rainfall. Large 
areas grazed in the South are made up 
of brush, woodland, and depleted 
cropland. 

UNIMPROVED GRAZING LAND consists 
mainly of undeveloped land. Because 
of rough topography, poor or unsuit- 
able soil, insufficient precipitation, 
lack of irrigation water, or for other 
reasons, it cannot be used successfully 
for crops and improved pastures with- 
out considerable improvement. This 
land is suitable for grazing by domestic 
livestock. It can support uncultivated 
and unfertilized forage, primarily 
native grasses. 

Unimproved grazing land generally 
is considered to include forage-produc- 
ing forest land economically suitable 
for grazing by domestic livestock. To 
this extent, grazing and forest lands 
overlap. Grazing land excludes large 
blocks of forest land on which forage 
is insufficient for domestic livestock, 
even though such areas are near areas 
suitable for grazing. 

The principal native or unimproved 
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grazing lands are in the West and the 
lower South. In the West, they are 
predominantly grasslands or desert 
shrublands too dry for arable farming, 
although mountain woodland, which 
is moist enough for trees but generally 
is too rough for tillage, is also impor- 
tant. In the South, they are mainly 
forested grazing lands in the Coastal 
Plains and wet plains  and  marshes. 

Much of the depleted, unimproved 
grazing land can be restored to a 
higher productivity more economically 
through management than tillage. 

Control and limitation of grazing in 
accordance with carrying capacity, al- 
lowance of growth for natural seeding, 
artificial reseeding of open areas and 
abandoned fields, and removal of com- 
peting brush are among the chief 
methods of restoring grazing land. 

Abandoned fields that are submar- 
ginal for crop production and are used 
for grazing even though they need re- 
seeding to grass are classified as grazing 
land. About 785 million acres of unim- 
proved land (including forested areas) 
were used for grazing in 1954 to 1958. 

Income enters strongly into the ques- 
tion of whether or not arable pasture or 
grazing land can best be used for 
native pasture, tame pasture, cultivated 
crops, or other purposes. Costs and re- 
turns also enter into the problem of the 
degree to which the grazing resources 
of nonarable rangelands should be 
shared among livestock, wildlife, rec- 
reation, and watershed interests. 

Just where the line should be drawn 
between unimproved grazing lands 
suitable for grazing and low-capacity 
lands, such as deserts, on which grazing 
of domestic livestock is not feasible, often 
is a problem. Such low-capacity land 
is not usually considered grazing land. 

Classification of land as range has 
long been questioned on the grounds 
that it does not always provide a lower 
limit of usefulness as natural pasture— 
a limit below which the land would not 
be regarded as range. Some land is so 
arid, so rocky, so inaccessible, so steep, 
or otherwise so inherently unproduc- 
tive that although it does provide some 
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native pasturage, the amount is so 
small that to term it "range" is mis- 
leading. To graze it with domestic live- 
stock may be uneconomic. From a 
stockman's viewpoint, it may better be 
called wasteland than rangeland. This 
lower limit fluctuates with the seasonal 
precipitation and the water supply. It 
varies also with economic conditions 
and with the type of ranching opera- 
tions carried on. 

THE FOREST AND WOODLAND area in 
continental United States classified by 
the Timber Resource Review in 1955 
is 648 million acres. Of this, 484 mil- 
lion acres are commercial and 164 
million are noncommercial. 

By definition of forest land, 42 million 
acres of nonstocked and other open or 
nonforested areas were included in the 
area classified as commercial forest 
land. Much of this acreage was crop- 
land, pasture, and closely cutover land, 
apparently idle or not used for any 
other purpose that was thought to be 
suitable and available for producing 
timber at the time the field surveys 
were made. Of the acreage classified as 
nonstocked forest land, approximately 
17 million acres were in the Northern 
States, 16 million acres in the Southern 
States, and 9 million acres in the 
Western States. 

The forest area also included 15 mil- 
lion acres of productive timberlands 
and 11 million acres of nonproductive 
reserved lands in national and State 
parks, monuments and wilderness 
areas, and other special uses. These 
lands were set aside by statute, ordi- 
nance, or administrative order for pub- 
lic purposes. Deducting these special 
public-use areas from the total forest- 
land area left 622 million acres avail- 
able primarily for growing timber and 
related uses. 

An additional 7 million acres of 
forest land overlapped other land uses 
reported by the agricultural census in 
1954 and other land-use surveys. Thus 
the estimated net forest and woodland 
area was 615 million acres, whose 
main use was for forestry. Differences 
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in definition of forest land in the 
timber-resource survey and in the agri- 
cultural census and other surveys 
account for much of this overlap. 

Nearly half—got million acres—of 
the woodland and forest was estimated 
to have been grazed at some time 
during the year or to have forage of 
significant value for pasturage. 

SPECIAL USES of land are many—for 
urban areas, highways, railroads, air- 
ports, parks, national-defense areas, 
wildlife refuges, farmsteads, and farm 
roads and lanes. These uses are mostly 
nonagricultural. 

A question often is asked about 
them: Is it desirable to use good agri- 
cultural land for urban sites and other 
similar purposes when less desirable 
agricultural land suitable for such uses 
is available? Competing demands for 
the use of land are particularly acute 
in good farming areas where urban 
and industrial expansion hasbeen rapid. 

The acreage occupied by the special- 
use land totaled 11 o million acres in 
1954. Urban and transportation areas 
accounted for about two-fifths of the 
total land area occupied by these spe- 

cial uses. Parks and wildlife areas 
occupied about a fourth of the total 
area in special uses. National-defense 
installations, flood-control areas, and 
State-owned institutional and related 
sites accounted for another fourth. 
The remaining tenth was in farm- 
steads and farm roads and lanes. 

Urban and transportation areas 
ordinarily are most directly in compe- 
tition with agriculture for the use of 
level and fertile land. Other special 
uses, for which separate estimates have 
not been made, also compete fre- 
quently with agriculture for land. 
Examples of such areas are industrial, 
nonfarm residential, and commercial 
sites in rural areas; mining areas; clay, 
sand, and stone quarry sites; ceme- 
teries; and golf courses. 

Reservoir areas are deducted from 
the land area when they are com- 
pleted and hence are not included 
among the special uses of land. Arti- 
ficial reservoirs in 1954 occupied about 
7 million acres. 

The acreage of land in urban areas, 
highways, airports, and reservoirs in- 
creased an average of about 831 thou- 
sand acres a year from 1945 to 1954. 
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The increase in urban areas accounted 
for 395 thousand acres of this average 
annual increase, reservoir areas ac- 
counted for 360 thousand acres, high- 
ways for 78 thousand acres, and air- 
ports for 5 thousand acres. The area 
occupied by railroads decreased by 
about 7 thousand acres annually dur- 
ing this period. Not all of the land 
occupied by these nonagricultural 
uses was tillable land. Besides the 
changes in area used for the specific 
purposes we mentioned, increases 
occurred in the area occupied by parks, 
wildlife areas, and military sites. 

OTHER MISCELLANEOUS unaccounted- 
for areas included deserts, sand dunes, 
bare-rock areas, and marshes. Their 
total acreage amounted to about 81 
million acres in 1954. Land with these 
physical characteristics that was used 
for such things as military areas, parks, 
and wildlife refuges was not included 
in this total. 

The many types and classes of rural 
lands and the varying local conditions, 
customs, needs, and practices neces- 
sarily have led to multiple uses of the 
same areas. This diversity has meant 
variations in management governing 
the main agricultural uses. Manage- 
ment of cultivated cropland and im- 
proved pasture differs from that of un- 
improved range and forests in such ele- 
ments as intensity of use and degree of 
investment. Accordingly, these uses 
tend to restrict cropland and improved 
grazing land to a single primary use, 
with possibly one or more limited sup- 
plemental uses. Because of their cover 
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and their less intensive use and man- 
agement, unimproved grazing land, 
woodland, and forest often have several 
multiple uses that are almost equal in 
value to their primary uses. 

In some areas, in addition to timber 
and wood, for example, forests and 
woodlands produce forage that is of 
considerable value to livestock growers. 
Much forest grazing supplements exist- 
ing farm pastures at certain seasons. 
Proper grazing produces a significant 
supplemental income and also reduces 
fire hazards. The income from grazing 
often enables a woodland owner to 
carry his timber crop to an age most 
suitable for profitable marketing. 

Recreation and production of wild- 
life are important multiple uses of 
forest and grazing lands and, to a more 
limited extent, of cropland and pasture. 

The influence of forest and grazing 
lands goes beyond the production of 
timber, livestock, wildlife, and recrea- 
tion. A far-reaching benefit of these 
lands to agriculture, other industries, 
and the whole economy lies in water- 
shed services. 

Some 25 million acres of land are ir- 
rigated with water from watersheds 
that are chiefly in forest and grassland. 
Most western streams have their sources 
in forest or grassland areas. They sup- 
ply a large part of the water for irri- 
gated areas, as well as w^tcr for do- 
mestic and industrial uses and for 
power. The services of forested water- 
sheds in the Central and Eastern States 
are needed increasingly for domestic 
and industrial water supplies, for navi- 
gation, and for power. 
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A report on the 
PUDllC uOHlclirL We hear solemn pronouncements 
now and then that the once great acreage of public domain, nearly 
2 billion acres at its peak, is no longer a significant factor in 
American life. The fact is, though, that annual receipts from 
operations on the public domain now amount to about 239 million 
dollars. That is more of a land-office business than at any time in 
the past. By Harold R. Hochmuth, lands staff officer. Bureau of 
Land Management, and Robert K. Coote, Technical Review Staff, 
Office of the Secretary of the Interior. 

THE PUBLIC DOMAIN of nearly 180 
million acres in continental United 
States (plus the outer Continental 
Shelf and the public lands in Alaska) 
is a small remnant of the once vast 
Federal holdings, but still it is larger 
than the area of 13 Eastern States. 

It is a remnant, both in quality and 
quantity—in general, the leavings of 
a selective process that has been going 
on for more than 150 years. Yet each 
time that it has been declared of little 
or no value in terms of contemporary 
uses, some turn of events has focused 
attention on these lands and made 
them in demand. 

The atomic age meant that barren 
areas of public domain on the Colorado 
Plateau became the major source of 
our uranium supplies. Large vacant 
areas elsewhere proved to be an inval- 
uable asset for the development and 
testing of new weapons. Industries 
seeking isolation from crowded urban 
centers are moving to remote places. 
Modern pioneers by the thousands are 
establishing themselves on tracts of the 
public domain of 5 acres or less. The 
American public, with greater leisure 
and the means to enjoy it, is looking 
to the more accessible public domain 
for outdoor recreation. 

In the light of what has happened, 
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we predict that the future will see more 
of these lands ripen into higher use. 

In the meantime, the public domain, 
or the greater part of it, will continue 
to be used for a multiplicity of purposes. 

Historically, the predominant uses 
have been for the grazing of livestock, 
the production of timber and other 
products of the surface, and the extrac- 
tion of minerals. The public lands of 
the West also are contributors to our 
river systems and are highly important 
in any scheme of watershed protection 
and development. 

There will continue to be selective 
disposal of these lands into private 
ownership under the public-land laws. 

THE HISTORY OF THE PUBLIC DOMAIN 
roughly divides into three periods— 
acquisition, disposal, management. 

Acquisition started with the begin- 
ning of the Nation when the first 
States ceded their western lands to the 
Federal Government. At its greatest 
extent, there were approximately 1 
billion, 442 million acres of public 
domain in the United States and 365 
million acres in Alaska. 

Beginning as early as 1785, with a 
system of land sales, the Federal Gov- 
ernment started to dispose of these 
holdings. Pursuant to a policy of trans- 
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ferring public-domain lands as rapidly 
as possible to private ownership, more 
than i billion acres of the original 
public domain were involved in sales 
and grants to war veterans, to States 
for education and internal improve- 
ments, to railroads, to homesteaders, 
and others. 

Between 1862 and the passage of the 
Taylor Grazing Act in 1934, the Con- 
gress enacted a great number of public- 
land laws. The General Mining Law 
in 1872 opened up the public lands to 
prospecting and the extracting of hard- 
rock minerals. The Desert Land Act of 
1877 recognized the aridity of the 
western lands by permitting home- 
steading on lands susceptible to irriga- 
tion with local water supplies. 

Various laws of the early 1900's pro- 
vided for the leasing of minerals not of 
the metalliferous or hard-rock variety. 
As gas, oil, and other mineral fuels 
came into general use, the Congress 
enacted the Mineral Leasing Act of 
1920. It permitted the leasing of pub- 
lic-domain lands containing deposits 
of coal, phosphate, oil, oil shale, gas, 
and sodium. 

Many of the public-land laws that 
were adopted between 1862 and 1934 
arc still in operation and are adminis- 
tered by the Bureau of Land Manage- 
ment of the Department of the In- 
terior. This Bureau came into being on 
July 16, 1946, when the Grazing Serv- 
ice and the General Land Office were 
consolidated under provisions of the 
Reorganization Act of December 20, 
1945. The General Land Office, estab- 
lished in 1812, had been primarily a 
land disposal and lands records agen- 
cy. The Grazing Service was formed in 
1934 to administer the range resources 
on the public domain. 

Selective disposal of the public do- 
main continues, but our Government 
long ago recognized the need to con- 
serve some of our public domain and 
began setting aside large areas having 
unique scenic and recreation features 
and areas for forests, parks, and other 
public uses. 

Altogether,   there  were  withdrawn 
44550Í)0—58 G 
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from the public domain and reserved 
for specific public purposes about 229 
million acres. These lands, together 
with lands later acquired by purchase, 
gift, or exchange, comprise the 269 mil- 
lion acres of "reserved" lands now in 
our national forests, national parks and 
monuments, wildlife refuges, and other 
Federal management areas. 

The remaining lands serve as a bank 
account of lands from which various 
Federal agencies may make temporary 
withdrawals for specific purposes. When 
the temporary need expires, the lands 
are redeposited. That is, they are re- 
stored to the unappropriated public 
domain. The military agencies make 
extensive use of this arrangement in 
times of national emergency. 

A TURNING POINT came in 1934 with 
the passage of the Taylor Grazing Act. 
Misuse and lack of management had 
so deteriorated the lands that, despite 
the same vigorous opposition that had 
been arrayed against establishment of 
the forest reserves, the Congress passed 
regulatory legislation. 

In hearings on the proposed legisla- 
tion, the Secretary of the Interior char- 
acterized the public domain as "a vast 
empire over which there is at this time 
no adequate supervision or regulation, 
and which is rapidly becoming a no- 
man's land through erosion and de- 
terioration from unregulated use." The 
Representative from Colorado, for 
whom the act was named, said, "These 
lands arc arid, and only fit for grazing 
and poor grazing at that." 

The act changed the pattern of use 
and disposal for more than 180 million 
acres. It provided for establishing graz- 
ing districts and leasing for grazing of 
the remaining public domain not oth- 
erwise permanently reserved for other 
uses or purposes. 

More than 158 million acres of pub- 
lic lands administered by the Bureau of 
Land Management are included in 59 
grazing districts in 10 Western States. 
Grazing privileges are granted on these 
lands under annual licenses or permits. 

Another 18 million acres of public 
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domain outside the grazing districts, 
largely in 11 Western States, arc under 
grazing leases. 

More than 8.5 million head of live- 
stock use Federal grazing-district land. 
More than 2.5 million head graze on 
the public domain outside of grazing 
districts. It is estimated that a million 
big-game animals also subsist during 
some part of each year on grazing- 
district lands. 

The management of grazing districts 
is designed to protect and improve the 
condition of the Federal range. A bal- 
ance is sought between grazing use— 
including use by game animals—on the 
range and its grazing capacity. The 
number of livestock and the period of 
grazing accorded to each applicant for 
a grazing privilege depend on several 
factors, which relate to ownership or 
control of base property, prior use of 
the range, availability of range and 
forage, and proper season of use. 

Advisory boards of representatives of 
the range users and wildlife interests 
make recommendations to the admin- 
istrative officers concerning all phases 
of operating the grazing districts. 

Multiple-use management is em- 
ployed in administration of the public 
ranges. Concurrent uses consistent 
with conservation of land and resources 
obtain the greatest use and value from 
the lands. Provisions are made for 
proper grazing, range improvement, 
conservation of soil and moisture, weed 
control, fire control, management of 
forest and woodland, wildlife, and 
recreation. Management plans are 
based on studies conducted to deter- 
mine the effect of past and present 
use on the condition of the range. 

Range improvements—particularly 
fences and watering places for stock— 
facilitate uniform utilization of range 
forage and livestock handling. Much 
of the cost of federally constructed 
range improvements is paid on a co- 
operative basis by the range users; 
many such projects are placed on 
public lands entirely at their expense. 

Conservation programs try to re- 
duce soil erosion and to improve the 
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vegetation on the public ranges. They 
include reseeding, contour furrowing, 
soil pitting, controlling brush, insects, 
and rodents, and building detention 
dams and water-spreading dikes. 

Public land is a sizable part of the 
drainage areas of the great rivers of 
the West—the Missouri, Columbia, 
Colorado, and Rio Grande. The con- 
dition of the land affects the quality 
and quantity of water entering each 
of these river systems. Much of the 
sediment the rivers carry comes from 
the public domain. 

A 20-year conservation program was 
started in 1955 to hasten the recovery 
of the eroded lands and to enable 
them better to resist erosion in the 
future. The work was planned on a 
watershed basis. Immediate work units 
are community watersheds, within 
which all needed conservation work 
is completed on all lands, irrespective 
of ownership. The sequence of treat- 
ment is based on the severity of erosion 
and susceptibility of the land to re- 
covery. The completion of the program 
will place the western watersheds in a 
stable condition and restore produc- 
tivity. More forage and a cleaner 
water will be produced. Further de- 
struction of land, water-storage facili- 
ties, and the other properties will be 
forestalled. 

HALOGETON, an annual weed poison- 
ous to livestock, has infested more 
than 11 million acres of the western 
rangelands. It affects sheep oftener 
than cattle, perhaps because sheep 
eat it more readily, but sheep and 
cattle usually avoid it if they can get 
palatable forage. The solution is to 
improve the forage where halogeton 
exists. Various projects have been 
undertaken, principally reseeding to 
perennial grasses and fencing to con- 
trol use by livestock. Direct chemical 
treatment has proved effective in 
controlling halogeton along rights-of- 
way, livestock trails, and other con- 
centrations of infestation. 

Several other poisonous plants and 
noxious weeds are controlled to some 
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degree on the public range. These ef- 
forts are limited to cooperation with 
livestock operators on the range and 
with farmers and weed-control agen- 
cies in places where agricultural land 
adjacent to public range is being 
treated. 

Fire-control organizations are main- 
tained by Bureau of Land Manage- 
ment field offices. Fire presupprcssion 
and suppression is a cooperative un- 
dertaking of Federal and State agen- 
cies, farmers, stockmen, and others 
who live on or near strategic areas of 
public lands. 

The acreage burned on public-do- 
main lands has been reduced to less 
than loo thousand acres a year, as 
compared to an average of 250 thou- 
sand acres a few years ago. This favor- 
able trend can be attributed to better 
fire-fighting organizations, techniques, 
and equipment and to a wider under- 
standing of the need to safeguard the 
lands. 

TIMBER AND WOODLAND MANAGE- 

MENT on the public domain had its be- 
ginning with the Taylor Grazing Act. 
The Executive orders of 1934 and 
1935, which withdrew the unappropri- 
ated and unreserved public land in the 
United States, laid the groundwork 
for forestry on the public domain. 

An inventory of the commercial for- 
est resources on the public domain has 
been started to get more exact infor- 
mation about the volume of usable 
timber, capacity to grow timber, and 
reforestation needs and other data per- 
taining to more intensive protection 
and management of timber, water, and 
recreational resources. 

The management program in 1958 
consisted of practices to protect forests 
against damage by fire, insects, and 
other causes and to convert the over- 
mature forests to thrifty stands of 
younger timber. The lands have an 
estimated productive capacity of 220 
million board-feet of sawtimbcr a year. 
Annual sales have reached a level of 
no million board-feet, valued at 2.3 
million dollars. Management, protcc- 
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tion, and development cost about 1.5 
million dollars in 1958. 

THE OREGON AND CALIFORNIA Re- 
vested Railroad grant lands in western 
Oregon, a special category of public 
lands, are managed for commercial 
timber production. The lands include 
75 thousand acres remaining from 
another revested land grant, known as 
the Coos Bay Wagon Road Lands 
Grant. They are not public-domain 
lands in the usual sense, because spe- 
cial acts of the Congress control their 
administration, and they are generally 
not subject to disposal under the 
public-land laws. 

The O & C lands originally were 
lands in alternate sections, which were 
granted in a strip 20 miles wide on 
each side of the railroad right-of-way 
running on a north-south axis in west- 
ern Oregon. The railroad defaulted 
on its grant, and in 1916 the title to the 
unsold portions was revested in the 
United States. 

The lands, about 2 million acres in 
1937, were permanently reserved for 
the production of timber on a sustained- 
yield basis. The checkerboard tracts 
have been consolidated in part by a 
series of exchanges with other types of 
ownership, including national forest, 
in order to facilitate their management. 

Modern forest practices on O & C 
lands provide for fire protection, refor- 
estation, watershed protection, and 
recreation development. Timber is 
sold through competitive bidding. 

The successful bidder must reforest 
immediately after logging and must 
protect the soil and watershed and 
recreational values. Thousands of acres 
which were denuded by fires in the 
early days are being reforested by 
tree planting financed by Federal funds. 

The O & C area is divided into 12 
relatively large sustained-yield units. 
Each is operated under a separate 
management plan, and an allowable 
cut has been set for it. The unit, system 
insures that dependent communities 
are protected against the danger of 
timber depiction. 
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Timber access roads are being made 
at a cost of about 5 million dollars a 
year. They make it possible to market 
large volumes of timber that otherwise 
would be lost through mortality and 
decay. The road network has added 
greatly to the efficiency of the fire- 
control program. 

The forestry practices have increased 
the timber harvest from the 500 mil- 
lion board-feet a year to the allowable 
annual cut of 660 million board-feet 
in 1958. The goal is an annual yield 
of 750 million board-feet. 

Between 1938, when the O & G 
forest-management project began, 
and 1956, the total income produced 
was 102 million dollars—enough to 
reimburse the United States Treasury 
for all acquisition and management 
costs since 1916 and to yield a net 
return of almost 15 million dollars. 
Annual net returns to the Federal 
Treasury are nearly as much as the 
original cost of acquiring the property. 

The complex ownership pattern of 
the intermingled public and private 
lands was recognized in the Taylor 
Grazing Act. The Gongress realized 
that the remaining public-domain 
lands were not all in solid blocks but 
often consisted of a multiplicity of 
ownerships—Federal, State, corporate, 
and private. The act provided that 
Federal, State, and private lands 
might be exchanged to consolidate 
ownership so that management of 
public and private lands would be 
benefited. 

A map of land status of any of the 
11 Western States reveals the compli- 
cated ownership. The best land was 
reserved for Federal use or acquired 
by the public. National parks generally 
are solid units of Federal ownership. 
National forests were created mainly 
out of the public lands but neverthe- 
less have substantial acreages of pri- 
vate, State, and appropriated public- 
domain lands within their boundaries. 

Grants of land to the railroads and 
the States made the land pattern even 
more mixed up. The railroads, pushing 
westward after i860 from the Missis- 
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sippi and Missouri Rivers, generally 
were granted alternate sections of 
public land within 20 miles on each 
side of the right-of-way. 

Most States, when they were ad- 
mitted to the Union, were granted 
two sections of public land in each 
township for the support of schools. 
Utah, Arizona, and New Mexico were 
granted four sections of each township. 

Land-exchange provisions of the 
Taylor Grazing Act and other ex- 
change acts and the indemnity and 
lieu selection laws—laws that permit 
States to select unreserved public- 
domain land for the school sections 
and other grants of land they lost by 
reason of their inclusion in national 
forests and other Federal reserva- 
tions—are used to improve the land 
tenure framework in national forests. 
The process of land adjustment, ac- 
cumulation of management units, and 
land exchanges and transfers are con- 
tinuing on the public domain. Though 
costly and time consuming, the process 
is necessary to make manageable units 
both for Federal lands and for lands 
occupied or used by private persons. 

DISPOSAL AND SERVICE functions of the 
Bureau of Land Management are a 
continuing responsibility, although the 
management function is of emerging 
importance. 

Classification is now a prerequisite 
to the transfer of the public domain to 
private persons, companies, corpora- 
tions, and State and local governments 
as authorized by various land laws. 

Before such disposals may be made 
under any law except the mining laws, 
the lands must first be classified as 
suitable for use under that particular 
law. This requirement is in section 7 of 
the Taylor Grazing Act. In writing this 
provision into law, the Congress, for 
the first time since the enactment of 
the preemption and settlement stat- 
utes, took affirmative action to prevent 
further unwise disposition of the re- 
maining public domain. 

Disposals of public lands are not 
made en masse, as was contemplated 
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earlier in the public-land laws. Dis- 
posal activity now is a selective process. 
Lands that qualify under specific acts 
for disposal, and are not needed for 
specific purposes by the United States 
or are not under management plans 
are subject to this process. 

The disposal of minerals in the pub- 
lic lands is a primary and revenue- 
producing function of the Bureau of 
Land Management. Of the many 
mineral laws, the General Mining Law 
of 1872 and the Mineral Leasing Act 
of 1920 are the main ones. They are 
applicable to about 240 million acres 
of reserved and unreserved public 
lands, 60 million acres of private lands 
in which the United States owns the 
mineral title, and 58 million acres of 
lands to which the United States has 
acquired title. They apply also to more 
than 300 million acres in Alaska. 

Oil, gas, coal, potash, phosphates, 
and certain other minerals are ex- 
tracted from the public-domain lands 
under lease. The United States retains 
title to the land but disposes of the 
minerals. 

Of more recent interest is the leasing 
and extraction of oil, gas, and sulfur in 
the outer Continental Shelf surround- 
ing the United States. The outer Con- 
tinental Shelf Land Act, enacted in 
1953, recognized the sovereignty of the 
United States to certain submerged 
lands, seaward from historic bound- 
aries of the maritime States of the 
United States. Tremendous resources 
of oil, gas, and sulfur are being pros- 
pected and developed through a sys- 
tem of leasing to private enterprise. 

The Mining Law of 1872 provided 
for the disposal of the metalliferous and 
so-called hard-rock minerals. The un- 
appropriated public-domain lands and 
most lands in national forests arc sub- 
ject to disposal under that law. To ob- 
tain title to the minerals, an individual, 
company, or corporation must first lo- 
cate the minerals, identify such on the 
ground, and file a notice of location 
with the local county recorder. Certain 
annual assessment work is required by 
respective State laws. As long as the 
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individual has a valid location of min- 
erals and is pursuing mining activities, 
he has a possessory right to the public- 
domain minerals. When he complies 
with the requirement of this law, he 
may apply for and obtain title to the 
land if he wants to. 

BASIC LAND-TITLE RECORDS of all of 
the lands of the United States (not in- 
cluded in the Thirteen Original States 
and Texas) are maintained in the Bu- 
reau of Land Management. The rec- 
ords relate to the public-domain land 
still in Federal ownership and to all 
lands that were once public domain 
and have been disposed of by the 
United States. The records comprise 
more than 6 thousand volumes of ca- 
dastral survey field notes, 135 thousand 
plats of survey, 12 thousand volumes 
containing almost 7 million land pat- 
ents, and 4 thousand tract books with 
more than 25 million notations afícet- 
ing title or status of lands. 

Recordkeeping is complicated be- 
cause title to the surface estate or land 
itself is often separated from the min- 
eral estate. The mineral estate may also 
be separated into those minerals oc- 
curring at and below the surface. Many 
land laws provided for disposal of pub- 
lic lands but reserved the mineral title 
to the United States. The public-land 
records reveal in whom vests the land 
and mineral title. 

Thousands of individuals and Gov- 
ernment workers consult the public- 
land records daily for title information. 

The records originally were devel- 
oped to provide for recording title of 
land as it passed out of Federal owner- 
ship. As the public-domain lands be- 
came more valuable, the Congress en- 
acted laws that required reservations 
and management of resources by the 
United States. The change in emphasis 
has meant that the records must be 
modernized—a project that is designed 
to permit an almost immediate deter- 
mination of the status of any federally 
owned tract or the minerals in it. 

Land survey and identification is 
a necessary prerequisite to the use and 
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disposal of public lands. The Bureau of 
Land Management is charged with the 
cadastral boundary surveys of the pub- 
lic-domain land, both reserved and un- 
appropriated. The Congress, by the 
Ordinance of May 20, 1785, adopted 
the rectangular system of surveys. This 
system provided for the division of the 
public lands into townships 6 miles 
square. By running lines due north 
and south at i-mile intervals and east 
and west at right angles, the townships 
are divided into 36 sections of 640 acres. 

Cadastral surveys arc, therefore, nec- 
essary to our total land-title system. 
Abstractors and title-insurance com- 
panies know that the land titles for 
lands outside of the Thirteen Original 
Colonies and Texas arc derived from 
basic titles issued by the United States. 
These former public-domain lands now 
privately owned by individuals, com- 
panies, and corporations are described 
for the most part under the rectangular 
system. If one is to sell land, cut timber 
from it, or extract minerals, the land 
must be properly identified and de- 
scribed on maps and on the ground. 

Although the rectangular system of 
surveys was initiated in 1785, there re- 
mains approximately 100 million acres 
in the United States and 362 million 
acres in Alaska yet to be surveyed. 

ALASKA has by far the largest amount 
of public-domain land administered 
by the Bureau of Land Management. 

Less than 1 percent of the Territory 
has passed into private hands. Some 
95 million acres have been set aside 
for national parks, monuments, forest 
and wildlife refuges, oil and gas re- 
serves, and other Federal reserves. 
Some 270 million acres are unreserved 
vacant public domain. 

Alaska is developing rapidly, but its 
millions of acres of undeveloped land 
give it a frontier aspect. Disposal of 
the public domain in the Territory has 
been slow. Laws are available for the 
use and disposal of the lands, but the 
demand is not great. With increases in 
population, industrial activity, and im- 
proved   agricultural   technology,   the 

better lands in Alaska can be expected 
to reach a stage of development com- 
parable to development in the States. 

The Congress has recognized the 
recreational values of the public do- 
main in Alaska by adopting legislation 
and appropriating funds to construct 
public campgrounds along the high- 
ways. Recreation has become a major 
industry in Alaska. 

One of the more promising assets in 
the Territory are the 125 million acres 
of forests in the public domain. A 5- 
year forest survey begun in 1956 will 
provide a more precise inventory of the 
location, extent, volume, kind, and the 
value of the timber resources of Alaska 
on the public domain. 

Present estimates indicate that 40 mil- 
lion acres support commercial stands 
of timber, with a volume of 700 million 
cords. The principal timber species— 
white spruce, birch, cottonwood, and 
aspen—have desirable pulping charac- 
teristics. The remaining 85 million 
acres of forest land are classified as 
woodland. They arc not considered 
commercial by present standards, but 
they have a high value for watershed 
protection, wildlife habitat, recrea- 
tional use, and scenic purposes. 

The volume of timber sales has 
been small—22.6 million board-feet in 
1956—but the demand has been in- 
creasing. Timber and fuel wood on the 
public domain is locally important to 
settlers, miners, prospectors, trappers, 
and others who are entitled to its free 
use for their own needs. 

The forestry program on the public 
domain in Alaska is in transition from 
one of custody to one of management. 
The primary job continues to be to 
protect the forest land and the 100 mil- 
lion acres of rangeland and tundra 
against fire. 

Much of interior Alaska is dry. The 
precipitation range is 6 to 15 inches. 
Climatic conditions and highly flam- 
mable fuel types can mean dangerous 
and destructive fires. Immense dis- 
tances, lack of roads and communica- 
tion facilities, and difficult terrain com- 
plicate the problem of fire control. 
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^ tel tG IRHCiSe The United States has title to about 
408 million acres; the States own about one-fifth as much. The 
extent and history of these State-owned lands are discussed in 
this chapter, which tells how New York, Montana, and the Lake 
States acted to solve difficult, specific problems that arose from 
misuse of the land. It concludes with analyses of some proposals 
that have been made. By Alvin T. M, Lee, agricultural economist, 

State Experiment Stations Division, and Hugh H. Wooten, agri- 

cultural economist, Farm Economics Research Division. 

THE STATES hold title to 80 million 
acres of land. More than 30 million 
acres of it are set apart for such pur- 
poses as wildlife preserves (4.9 million 
acres), parks (5.1 million acres), and 
forests and related uses (19.3 million 
acres). The remaining 50 million acres 
mainly are grazing lands held for in- 
come purposes, primarily for schools. 

The public forest land—State, as well 
as Federal—is used mainly for timber 
production and watershed protection. 

Similarly, both State and Federal 
parks are for the same purpose—public 
recreation. 

The great scenic parks can be con- 
sidered as belonging to the entire Na- 
tion to enjoy, and the expense of main- 
taining them is shared by all, rather 
than by the States in which they are. 
Since most of the land in these national 
parks, especially in the Western States, 
was a part of the public domain, it was 
feasible for the Federal Government to 
have the acreage set aside for such spe- 
cial use. Many of the national forests 
likewise were started by the setting 
aside of existing public domain. Fish 
and wildlife lands owned by the Fed- 
eral Government arc used in the na- 
tional interest, such as sanctuaries for 
migratory fowl. Individual States do 
not foster such sanctuaries because they 
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could not easily work out uniform in- 
terstate regulations and programs for 
such purposes. 

Water-storage areas for many of the 
great public reclamation, flood-con- 
trol, navigation, and power projects 
are under the administration of the 
Federal Government because of the 
interests of several States in the avail- 
able water, especially in streams flow- 
ing through several States. Military 
lands held strictly for national defense 
also are best held under Federal juris- 
diction. Both Federal and State Gov- 
ernments have need for land for in- 
stitutional and educational sites and 
other public facilities. 

Remnants of the original public do- 
main located primarily in the Western 
States arc retained in Federal owner- 
ship. These r 78 million acres are mostly 
grazing lands, which were withdrawn 
from homestead entry because of their 
low productivity. 

About 46 million acres of the land in 
State ownership are used for grazing 
and other agricultural uses through 
lease to farmers and ranchers. Many of 
these 46 million acres of State lands 
and 178 million acres of federally 
owned lands are in the same general 
areas and are intermingled with 355 
million acres of privately owned land. 
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Whether this public land should be 
all in Federal ownership, or all in 
State ownership, or transferred to pri- 
vate ownership has been the subject of 
much discussion. The many interests 
built up as a result of past policies pre- 
clude an easy and quick answer. 

Why arc 80 million acres still re- 
tained in State ownership when the 
great push of past land policy was to 
get land into private ownership? Is this 
land better suited to public ownership 
than to private ownership and is it 
better suited to State ownership than 
to Federal ownership? 

An analysis of how the States ac- 
quired their large acreages and what 
their current policies and programs of 
land management are is the purpose 
of this chapter. 

MORE THAN 50 PERCENT of all the 
State-owned land is in the 11 Western 
States. It is made up mainly of land re- 
maining out of the Federal grants to 
the States for schools and public im- 
provements. 

Many of the Western States only 
recently have developed rational pro- 
cedures for classifying land and getting 
it into the most suitable ownership and 
use. Land programs developed in these 
States therefore were developed after 
the States found themselves the owners 
of vast acreages. The Federal Govern- 
ment granted under various legislative 
acts 67,591,000 acres to these 11 West- 
ern States. The 47,298,532 acres in 
State ownership in these States in 1958 
were nearly all part of the original 
grants. 

California, Oregon, and Utah dis- 
posed of a major part of their grant 
lands, and Nevada disposed of all but 
a small fraction. The other seven West- 
ern States have retained most of the 
original acreage, having decided to ad- 
minister it for income purposes. Some 
of the States still hold much of their 
original grants—no doubt because the 
terms of the enabling acts specified a 
minimum sales price so as to check 
reckless disposal. 

The Great Plains States of North 
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Dakota, South Dakota, Nebraska, 
Kansas, and Oklahoma received 20,- 
538,000 acres of Federal-grant land. 
Their State ownership in 1958 was 
7,234,398 acres and consisted almost 
entirely of remaining Federal-grant 
land. Texas did not receive Federal- 
grant land, because it retained title to 
all public land when it entered the 
Union as a State. All of the Western 
States have relatively small acreages 
of public land in parks and wildlife 
reserves. Some of the acreage in these 
uses is land that the States purchased 
from private individuals. 

Most of the State-owned land in the 
Western and Great Plains States is 
leased to ranchers for grazing. Some 
favorably situated tracts are leased to 
farmers for crop production. The 
types and period of leases vary by 
States. Much of the land is under oil 
and gas leases, and the States receive 
royalties on current production. 

SPECIAL MENTION needs to be made 
of the Federal-grant lands given to the 
States as trust for the support of com- 
mon schools, since they are such an 
important part of the total acreage in 
State ownership. 

Nearly all of the remaining school 
lands are in the States west of the Mis- 
sissippi River. A total of 77,523,000 
acres was granted for this purpose to 
29 States. Still in State ownership in 
1954 were 42 million acres, not count- 
ing about 3 million acres of State school 
lands remaining in Texas and the 
school lands held by townships and 
counties in Mississippi, Louisiana, Tex- 
as, and a few other States. 

Only eight States retained the major 
proportion of their common school- 
grant lands. Examples are Arizona, 
which has 8 million left out of a total of 
8,093,000 acres; Montana, 4,280,000 
out 0^5,198,000 acres; and Wyoming, 
3,091,000 of 3,470,000 acres. Other 
States retaining most of the school 
land included Washington, Idaho, 
Colorado, New Mexico, and South 
Dakota. 

States that have retained about one- 
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fourth to one-half of the original school 
lands include Utah, Nebraska, North 
Dakota, Oklahoma, and Minnesota. 
Utah has 2,500,000 of its original* 
5,844,000 acres. Minnesota has 1,017,- 
000 of its original 2,875,000 acres. 

Kansas, Alabama, Illinois, Iowa, 
Michigan, and Ohio apparently dis- 
posed of all of their school-grant lands. 
Ten other States have only relatively 
small acreages remaining. 

There may be various reasons why 
some States have retained large pro- 
portions of their grant land and others, 
often neighboring States, have disposed 
of nearly all of the land. Nevada has 
8,571 acres remaining out of 2,062,000, 
but her neighbor, Arizona, has 8 mil- 
lion acres remaining of 8,093,000. Kan- 
sas disposed of the entire 2,908,000 
acres, but Nebraska has retained 1,632,- 
000 acres out of 2,731,000. Whether 
it was better financially to sell the land 
and build up a trust fund or to manage 
the land for income depends on the 
sale price received for the land and 
whether full rental value has been and 
is currently being received for the land 
managed on a lease basis. 

A report, "Public School Finance 
Program in the United States," Mis- 
cellaneous Publication 22, prepared in 
the Department of Health, Education, 
and Welfare, contains data on the 
school lands, school trust funds, and 
income received by the schools from 
these school lands and trust funds. 

The estimated income from the school 
lands and endowment funds was 47,- 
117,000 dollars for the school year 
1953-1954. This represented 0.6 per- 
cent of the total 7,712,738,000 dollars 
expended on common and secondary 
schools and 1.6 percent of the 2,938,- 
875,000 dollars of State aid. 

The income from school land and 
the trust funds built up primarily from 
land sales and mineral leases repre- 
sented a large proportion of the funds 
made available to schools in some 
States. In Nebraska the 2 million dol- 
lars of income represented 76.2 percent 
of the State aid and 34.8 percent of the 
total revenue for schools. New Mexico 
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also relies heavily on this source of funds 
for operation of schools. The 7,972,000 
dollars of income from school land and 
the school trust fund represented 23.7 
percent of the total State aid and 19.2 
percent of total school revenue in New 
Mexico. 

This source of revenue is small in a 
few States, even though large acreages 
were granted for this purpose. Where 
most of the land was sold early in the 
history of the State, it is likely that sale 
prices were low. The sale and manage- 
ment of this type of land always is un- 
der pressure by special interests. 

The management of the school land 
and trust funds represents a vast eco- 
nomic enterprise in the 16 Western 
States that received Federal-grant land. 
The combined value of the trust funds 
in 1954 was 435.262,000 dollars. Most 
of this is invested in United States and 
State bonds. Some is lent to school dis- 
tricts and municipalities. Some is in 
farm mortgages. A total of 32,818,000 
dollars in annual interest and rental 
income was distributed to the schools 
in 1953-1954. Income to the Texas 
schools from its land and 228 million 
dollars of trust fund was 5,200,000 dol- 
lars in the 1953-1954 school year. 

THE LAKE STATES also were granted 
millions of acres of public domain— 
Michigan 12 million acres, Wisconsin 
10 million acres, and Minnesota 16 
million acres—a total of more than 38 
million acres. Among the more im- 
portant grants were common schools, 
4,879,000 acres; swampland, 13,747,- 
000 acres; specific internal improve- 
ments, 19,131,000 acres. 

These States quickly disposed of the 
land in order to get settlers on the land 
and to get cash for public improve- 
ments. The southern part of the States 
was settled first. The forest was cut, 
and the land was cleared for agricul- 
ture. As the population grew, and land 
and timber became scarce, the wave 
of lumbering and settlement moved 
north into the pine forests. Only little 
of the grant lands remained in State 
ownership by 1920. Even much of the 
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land submarginal for agriculture had 
been cleared for farming after the tim- 
ber harvest. 

The Lake States began to see much 
land moving back into State owner- 
ship in the 1920's. They suddenly be- 
came unwilling owners of millions of 
acres of cutover land and abandoned 
farms because the private owners could 
no longer make a living from the land 
and were letting it revert to the State 
or county through tax forfeiture. 

The States since then have been 
building a positive program for con- 
tinued public ownership of the land 
unsuited to agriculture. The land in 
State ownership in these States in 1950 
was 4,403,000 acres in Michigan, 
5,507,000 acres in Minnesota, and 
531,199 acres in Wisconsin. As tax- 
delinquent land in Wisconsin reverts 
to the counties, the approximately 2 
million acres of county-owned land 
should be added to make the figures 
comparable with those in Michigan 
and Minnesota. 

The North Central States of Iowa, 
Illinois, Indiana, Ohio, and Missouri 
have relatively small acreages of State- 
owned land; the combined total is 
about 885,000 acres. These States re- 
ceived 28,512,000 acres of Federal- 
grant lands, of which 4,612,000 were 
trust lands for common schools. With 
the exception of Missouri, nearly all of 
this land in these States was suitable 
for agricultural development and was 
not hard to dispose of in the wave of 
westward expansion. Most of the land 
that these States now own was pur- 
chased for a variety of uses—forestry, 
parks, institutional sites, and wildlife 
reserves. There was need for land for 
these purposes. The land was not pur- 
chased for developing a public-land 
program. Missouri, however, does 
have a large area in the Ozarks not 
suited to agriculture, but the Federal 
Government rather than the State has 
developed a public program here. 

Only two of the Southern States 
have sizable acreages in State owner- 
ship. South Carolina had 1,011,000 
acres and Florida had 1,074,000 acres 
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in 1949. Florida since has had an 
active program of disposing of much 
of its holdings, which consisted princi- 
pally of Federal-grant swamplands 
and other grant lands. The Florida 
acreage in 1954 was down to about 
463 thousand acres. The South Caro- 
lina acreage is principally unclaimed 
swampland along the coast. 

Five Southern States received con- 
siderable Federal grants of public do- 
main—Arkansas 11,937,000 acres, 
Louisiana 11,432,000 acres, Missis- 
sippi 6,097,037 acres, Alabama 5,007,- 
000 acres, and Florida 24,206,305 
acres. Nearly 1 million acres in each of 
these States were grants for common 
schools. Records show that these 
States had no other object than to dis- 
pose of their grant lands and to get it 
into private ownership and on the tax 
roll as quickly as possible. Only small 
acreages remain in public ownership. 
About 700,000 acres of the school 
lands in Mississippi are held by coun- 
ties and townships. 

Louisiana was the scene of large- 
scale lumbering in the early part of the 
century. It had a similar experience 
as the Lake States in that large areas 
of cutover land became tax delinquent 
in the i92o's and 1930's. By special 
law it had a lenient policy of permit- 
ting owners to redeem their land at 
low cost. This and the presence of oil 
throughout the area has made it at- 
tractive to own land regardless of the 
productivity of the surface rights, and 
the formerly tax-reverted land has 
been returned to private ownership. 

Only two States in the East have 
extensive acreages in State owner- 
ship—3,100,000 acres in New York 
and 2,825,000 acres in Pennsylvania. 
Because of the early interests of the 
citizens in these two States to correct 
the thoughtless destruction of the for- 
ests and to protect the source of water 
supply, extensive State programs were 
developed. This accounts for the small 
acreage of Federal land in these States. 

Pennsylvania for many years has had 
a positive program of developing its 
forest lands so as to manage the forests 
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well and to protect watersheds. To 
keep families from getting stranded on 
land unsuited to agriculture has not 
been a major concern, although that 
has come about automatically on the 
land acquired by the State. 

The development of the forestry pro- 
gram in Pennsylvania paralleled in 
scope and time the early program in 
New York State. The first public for- 
estry work was the control and pre- 
vention of forest fires. Next came the 
purchase of land and the planting of 
trees. In both States the land acqui- 
sition program got under way before 
the turn of the century. Both States 
have similar policies in that the forest 
lands are used for multiple purposes— 
watershed protection, forestry, recrea- 
tion, and wildlife. 

The important types of programs in 
effect in the various States may be 
illustrated by a review of the develop- 
ment of the land programs in New 
York, Wisconsin, and Montana. 

NEW YORK began early to develop a 
comprehensive program for the forest 
lands that seemed to be inadequately 
cared for under private ownership. The 
first settlers found a timber-covered 
State. Markets for timber were limited, 
and every person had an oversupply 
of wood. Many a settler had to burn 
up much good timber in order to get 
enough land for crops and pasture. 
Later, after extensive urban develop- 
ment, lumber markets opened up, and 
many settlers became lumbermen. By 
1850 New York ranked first among the 
States in the production of lumber, 
much of which was exported. Exten- 
sive cuttings each year left larger and 
larger areas of unproductive cutover 
land subject to further ravages of fire. 
The heavy cutting of the virgin forest 
rapidly depleted the State's timber 
supply, and uncontrolled forest fires 
caused responsible citizens to seek pub- 
lic action. The water supply needed 
for the State's, industries and the 
canals was being reduced because of 
the more rapid runoff after removal of 
the forests. 
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The first annual report of the Com- 
missioner of State Parks of New York 
in 1874 stated that the land was aban- 
doned for unpaid taxes as soon as 
lumbermen had cut the pine, spruce, 
and hemlock. It recommended that 
the wild lands then owned by the 
State be retained until the question of 
what to do about the forest reserves 
was decided. An act passed in 1883 
prohibited further sale of State-held 
lands in certain counties in the Adiron- 
dack and Catskill regions. This with- 
drew from sale approximately 800 
thousand acres, most of which had 
been sold by the State previously and 
had reverted for delinquent taxes. 

A report of the Brooklyn Constitu- 
tion Club in April 1885 had directed 
attention to the reduced flow of water 
in the Hudson River, the increasing 
frequency of forest fires, and the fact 
that forest fires destroyed excellent 
timber on mountain slopes where it 
was needed for watershed protection 
and where lumbermen had no inten- 
tion of cutting. 

A circular, No. 26, of the Federal 
Bureau of Forestry reported that more 
than 600 thousand acres of timberland 
were burned over in the spring of 
1903. A total of 175 thousand dollars 
was spent in fighting these fires, which 
eventually rains put out. Timber and 
buildings worth an estimated 3.5 mil- 
lion dollars were destroyed. 

Public agitation resulted in the 
adoption of the Forest Preserve Act in 
1885. The act (with further restric- 
tions prohibiting cutting on the forest 
preserve lands) was embodied in the 
State constitution in 1894. It is now 
section 1 of article XIV and contains 
the original wording in regard to the 
forest preserve: "The lands of this 
State, now owned or hereafter ac- 
quired, constituting the forest preserve 
as now fixed by law, shall be forever 
kept as wild forest lands. They shall 
not be leased, sold or exchanged, or be 
taken by any corporation, public or 
private, nor shall the timber thereon 
be sold, removed or destroyed. ..." 

The first act named the counties in 
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which the forest preserve was to be 
located. The boundary was drawn 
more precisely following the township 
lines in 1892 and is now referred to as 
the blue lines—the area within which 
the forest preserve is located. The 
Adirondack and Catskill Forest Pre- 
serve now embraces 2,468,000 acres. 

The New York State Forest Preserve 
is a unique example of conservation in 
the United States. Because of the great 
concern for the protection of the Adi- 
rondack and Catskill watersheds and 
the extensive use of the area for recrea- 
tion, the defenders of the forest pre- 
serve have been able to hold off the 
attack of those who would like to 
amend the constitution to permit com- 
mercial lumbering. The constitution is 
now interpreted to mean that no tim- 
ber is to be cut. The only exception 
that has been permitted is the cutting 
of trees to permit the building of State 
highways and roads for the protection 
of the forest. Also permitted is the cut- 
ting of fallen timber that may be a fire 
hazard. Down and dead trees that are 
not a fire hazard cannot be cut. The 
preserve is a true wilderness. 

The growing popularity of the Ad- 
irondack and Catskill Mountains for 
recreation may make this purpose as 
important as watershed protection. 
About 3 million acres, more than half 
of the land inside the park boundaries, 
are in private ownership. It is on the 
private land that increased commer- 
cial resort development will take place. 
The presence of State forest lands in a 
wilderness state no doubt enhances the 
recreational values of the private land. 

The potential value of the timber in 
the forest preserve is demonstrated by 
the extent of salvage operations after the 
damage caused by a severe windstorm 
on November 25, 1950. Legislation 
enacted in January 1951 authorized 
the Conservation Department, until 
June 30, 1955, to remove the wind- 
damaged trees. Cleanup operations 
had been carried out on 115,178 acres 
by November 1954. The amount re- 
ceived for timber and pulpwood and 
for contracts to cut amounted to 1,146,- 
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121 dollars. This was for the wind- 
damaged trees that might become a 
fire hazard if they were not removed. 

Public action for better use of land 
in New York was first concerned with 
the mountain areas. They could not 
be developed for farming after timber 
harvest, and the wasteful method of 
lumbering endangered water supplies 
and navigation. Later it was observed 
that the longtime trend of land in farms 
was downward and that farming was 
being abandoned in other parts of the 
State. The area in farms was reduced 
by more than 2 million acres in 1880- 
1920, another 2.5 million by 1930, and 
still another 3 million acres by 1954. 

A second program in New York was 
initiated in 1928-1929 to retire aban- 
doned farmland to wildlife and com- 
mercial forest use. G. F. Warren and 
others in the New York State College 
of Agriculture in 1906 had begun stud- 
ies which shed light on the problem of 
abandoned land in the State and served 
as a basis for this program. 

The first study was a general agri- 
cultural survey of several townships in 
Tompkins County. The report of the 
survey, published in 1911, showed that 
the writers were thinking beyond the 
farm boundary. They noted that farm- 
ers were unaware of the value of their 
woodlots and that much of the land 
was better adapted to trees than to 
agricultural crops. 

They wrote: "It would seem more 
reasonable if some plan could be de- 
vised that would exempt all forest land 
from taxation until the trees are cut. 
Such a law would unquestionably re- 
sult in the planting of large areas of 
land to trees. ...In many counties of 
New York there are farms that should 
never have been cleared. To reforest 
these lands is such a longtime invest- 
ment that individuals hesitate to do it. 
If counties or cities should purchase 
and reforest some of these areas, it is 
probable that the next generation who 
are to pay the bonds that we are now vot- 
ing for all kinds of purposes might have 
an easy means of raising the revenue." 

The New York State College of Agri- 
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culture restudied selected areas in 1917 
and again in 1927 to determine the 
rate of abandonment. A detailed study 
was made of Pharsalia Township in 
Chenango County in 1924. 

L. M. Vaughan in 1926-1928 stud- 
ied 15 abandonment areas, comprising 
195,032 acres, in the State. He found 
685 occupied farms and 764 vacant 
farms. About 25 percent of the occu- 
pied farms were not operated, and 40 
percent of the cleared land was idle. 
Few men, except the operators of the 
farms, lived there, and there were no 
children on 47 percent of the farms. 
Most of the people were old. Crop 
yields and income were low. Many of 
the farms were sold and resold, and 
each successive occupant lost money, 
time, effort, and hope. 

The conclusion was that because of 
the large acreage of abandoned farm- 
land, the State was the only entity 
that could get the land reforested. 
Because natural reseeding was too 
slow, it was suggested that the State 
buy the land and replant it with 
adapted tree species—the job was too 
big for townships, counties, clubs, or 
individuals. 

Concern for the people who were 
trying to farm the land was expressed : 
"The purchase of this land by a public 
agency would make it possible for the 
remaining residents to leave for sec- 
tions of greater opportunity and would 
put an end to the exploitation of 
innocent persons which has been going 
on for the past century." 

State aid to replace the lost tax base 
was suggested: "If a part of the land is 
removed from taxation and a corre- 
sponding reduction cannot be made in 
services, provision must be made to 
maintain the necessary local services 
without undue burden on the adjacent 
farmland." 

Extensive studies were made of mort- 
gage foreclosures, fire-insurance losses, 
school costs and attendance, and cost 
of roads. The losses and costs were 
greater as agricultural productivity 
dropped. A land classification system 
was developed as a guide for deter- 
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mining which land should be acquired 
by the State for reforestation. 

There was much public discussion of 
the problem of abandoned land. To 
learn more about it, the legislature in 
1928 set up a State Reforestation Com- 
mission and authorized it to investi- 
gate generally the subject of refor- 
estation with particular attention to 
determining the location, value, and 
area of lands in the State unsuitcd to 
agriculture that might best be utilized 
for reforestation and to develop a plan 
for financing such a program. 

The commission had the help of 
county supervisors, town assessors, 
Cornell University, and others, and 
decided that 1 million acres of idle or 
abandoned land in tracts of 500 acres 
or more would justify purchase and 
reforestation by the State. 

The commission introduced a bill 
in the J929 legislature, which was 
enacted into law and which is now 
section 3 of article XIV of the State 
constitution. The act authorized the 
Conservation Department to acquire 
for the State representative areas of 
not less than 500 acres of contiguous 
land to be devoted forever to growing 
and harvesting trees. 

The aims were to retire permanently 
abandoned and idle farmlands from 
agriculture and to provide for a future 
supply of timber, public recreation, 
hunting, fishing, watershed protection, 
and scenic improvement. The depart- 
ment's policy was to acquire areas in 
which at least 50 percent of each 500- 
acre unit was cleared and suited for 
reforestation. The purpose was to pre- 
vent the acquisition of cutovcr forest 
land, which would be a mere land- 
buying program with little bearing on 
the agricultural problems. 

This act did not apply to the areas 
already designated as the Adirondack 
and Catskill Forest Preserve. This new 
program was to be one of managing 
land for wildlife and commercial for- 
ests. The act authorized acquisition of 
about a million acres, but the annual 
appropriations were not forthcoming 
as scheduled because of the depression. 
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Up through 1949, 533,925 acres of 
submarginal farmlands in 363 areas in 
34 counties had been acquired under 
this program at an average cost of 3.85 
dollars an acre. At the end of 1956 this 
figure was 565,000 acres. 

E. W. Littlefield, the director of 
lands and forests, reported in 1957 that 
an active program of land acquisition 
both for the forest preserve and State 
forests has been resumed, but progress 
may be slower because of high land 
prices. Legislation has been proposed 
to amend the State constitution to per- 
mit the sale of small, isolated tracts of 
1 o acres or less in size that are now out- 
side the State forest preserve blue line. 
Proposals also exist for extending the 
forest preserve boundaries to include 
an area which would embrace 24 addi- 
tional mountain peaks. 

The State planning board in a sum- 
mary report to the Governor in 1935 
made a recommendation that remains 
State policy: "Careful surveys show 
that there is now a total of 5,800,000 
acres of idle or submarginal farm- 
land. . . . A large proportion of these 
submarginal lands, at least 4.5 million 
acres, should be gradually acquired by 
the State and used for timber produc- 
tion, for game and wildlife protection, 
for watershed protection and for pub- 
lic recreation. The State's present pro- 
gram for the purchase and reforesta- 
tion of 1 million acres of submarginal 
farmland should be expanded so as 
eventually to include about 4.5 million 
acres." 

There is yet a third forestry program 
in New York. 

The State had much land in small 
tracts under 500 acres that were similar 
to the abandoned land that was pur- 
chased for reforestation. To get such 
tracts into a reforestation program, the 
Reforestation Commission sponsored a 
bill known as the county reforestation 
law, which became chapter 1947 of the 
laws of 1929. It was written into the 
State constitution in 1932 and is now 
section 3 of article XIV. 

This article authorizes the board of 
supervisors in any county to acquire 
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lands for reforestation and to establish 
and maintain forest plantations on 
lands already owned by the county. 
Counties may appropriate funds for re- 
forestation projects and the State may 
contribute not to exceed 5 thousand 
dollars in any one year for any one 
county to defray a part of the expense 
of the work, provided the county ap- 
propriated and spent a similar sum on 
reforestation projects approved by the 
Conservation Department. Such land 
is exempt from State and county taxes 
but is subject to other land taxation on 
an assessment not to exceed the price 
paid for the land. Thirty-one counties 
were participating in this program and 
nearly 50 thousand acres were in county 
forests in 1954. 

Tree planting has been a cornerstone 
of the New York State reforestation 
program. Open land has been planted 
almost immediately after purchase by 
the State. According to a report issued 
by the State Conservation Department 
in 1950, nearly 281 million trees had 
been planted on the submarginal farm- 
lands acquired by the State. Between 
1901 and 1949 the State planted an 
additional 85 million trees on the forest 
preserve and State institutional lands. 
The State furnished 337 million trees 
to individuals, municipalities, corpora- 
tions, and semipublic organizations— 
a total of more than 703 million trees 
furnished by the State nurseries dur- 
ing 1901-1949—an average of more 
than 14 million trees a year. 

New York State has had a three- 
pronged attack to carry out its forestry 
programs: First, getting land unsuited 
to agriculture out of circulation; sec- 
ond, planting trees at once so that it 
will return public revenue in the future 
and provide maximum watershed pro- 
tection; and third, using the land for 
hunting, fishing, camping, and other 
types of recreation that do not interfere 
with the basic objective of timber pro- 
duction and watershed protection. 

IN THE LAKE STATES, land programs 
developed later. 

Michigan, Wisconsin, and Minne- 
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sota acted separately from 1928 to 1933 
in developing land programs for han- 
dling the millions of acres of tax-re- 
verted lands and in solving the con- 
comitant problems of local govern- 
ment. The policies they developed were 
much alike because the problems they 
had to solve were the same. The State 
colleges of agriculture studied the 
problems and suggested programs for 
action. 

One feature that did much to expe- 
dite the transfer of tax-delinquent land 
to the State was the shortening of the 
period between the beginning of de- 
linquency and the sale and the sub- 
sequent redemption period. 

The University of Wisconsin and the 
State Conservation Department pub- 
lished in 1949 a report by R. J. Penn 
and C. W. Loomer, who described the 
development of the land program in 
Marinette County. This county in 
northeastern Wisconsin typifies the 
timbered counties of the Lake States 
region and illustrates the problem and 
solution worked out in these States. 

Marinette County was originally 
covered with white and Norway pine, 
hemlock and hardwoods on the high- 
lands, and cedar, spruce, balsam, and 
tamarack on the lowlands. The lum- 
ber industry thrived from 1880 to 
1910. Then the plow followed the ax. 
Many would-be farmers flocked to 
Marinette County after the First 
World War and were met by the 
many salesmen and speculators who 
had land to sell. The drop in agricul- 
tural and land prices in 1920 and 1921 
soon dried up the stream of prospective 
buyers. The speculative owner ceased 
to pay taxes. Many settlers on the 
poorer lands could not meet mortgage 
payments. Discouraged, they moved 
away. Widespread abandonment of 
farms and tax delinquency became a 
major problem, 

Wisconsin passed the forest crop law 
in 1927. It permitted private forest 
lands within a forest protection dis- 
trict to be taxed at 10 cents an acre 
annually and the timber at 10 percent 
of stumpage value, as a severance tax, 
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at the time of cutting. The State makes 
an annual payment to local taxing dis- 
tricts that matches the owner's annual 
tax of i o cents an acre. 

Marinette was one of the first Wis- 
consin counties to make wise use of the 
tax deed laws. The county took tax 
deeds to tax-delinquent land as soon 
as State law permitted. Thus the land 
was removed from the tax roll, and a 
realistic tax base was maintained for 
planning the county budget. Remov- 
ing the land from the county tax roll 
also stopped State, town, and school 
levies, which formed a lien on the land 
prior to that of the county and had to 
be paid off before the county could get 
any return from the land. 

The Marinette County Board on 
January 24, 1928, established a com- 
mittee to work with local officials in 
developing an economic survey for the 
county to show trends in assessment, 
taxation, and resource development. 
The College of Agriculture assisted in 
the survey. 

A committee of the State legislature 
also was studying these land-use prob- 
lems which many other northern Wis- 
consin counties faced. As the result of 
a committee recommendation, coun- 
ties were permitted to enter their lands 
under the forest crop law without 
annual tax payment of the 10 cents an 
acre. Another of its recommendations, 
enacted into law, was the annual pay- 
ment by the State of 10 cents an acre 
for county forests to improve forests 
and to buy land to consolidate county 
holdings. Under this act severance 
taxes on county sales were increased to 
50 percent. 

Resolutions adopted in 1930 defined 
and named four forest areas in the 
county. Following the county com- 
mittee's recommendation, the first 
step of the Marinette County Board 
was to establish county forest reserves 
and to enter forest land owned by the 
county under the Wisconsin forest 
crop Jaw. The initial entry was 14,003 
acres; by 1955 it was 227,853 acres. 

The county committee early saw the 
need for consolidating the ownership 
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of the county forests. To this end it 
made an ownership survey of its forest 
reserve areas and it purchased—with 
the county forest-aid funds from the 
State—scattered tracts of unoccupied 
wild land within these areas. By buy- 
ing tracts from lumber companies that 
had no more interest in the land, the 
committee kept the land out of the 
hands of individuals who might have 
created problems of public service and 
fire hazards. Another blocking-in ac- 
tivity—the exchange of outlying tracts 
of county-owned, tax-reverted land for 
private tracts within the county forest 
boundaries—permitted lumber com- 
panies and some owners to consolidate 
their holdings. Others had opportuni- 
ties to move out of the woods into com- 
munities with better public services. 

The administration of tax-reverted 
lands is basic in the county land pro- 
gram. Marincttc County, as did other 
northern Wisconsin counties, original- 
ly attempted to dispose of tax-delin- 
quent land by sale to individuals at a 
flat rate of a dollar an acre. 

A feature of a resolution the county 
board adopted in 1930 was a limit on 
the sale of county land. No land could 
be sold that was within county forest 
boundaries, was next to lakes, or had 
recreational advantages, unless the 
board authorized the sales. No isolated 
tracts could be sold if it meant future 
need for roads and schools. No tract 
was to be sold at less than the delin- 
quent taxes. 

A permanent committee of three 
members of the county board was cre- 
ated in 1933 and given authority to 
have general charge of all matters re- 
garding sale of tax-delinquent land. It 
was instrumental in getting the county 
board to instruct the county treasurer 
to purchase all tax certificates at the 
county sales. The county thereby could 
take ownership to the land, perfect the 
title, and then retain it or dispose of it 
by trade, exchange, or sale in the best 
interests of the county. 

In 1931-1948 the county sold 134,- 
025 acres of tax-delinquent land for 
546,958 dollars—an indication that 

considerable thought was given to de- 
ciding what tax-reverted land should 
be retained in county ownership and 
what should be returned to private 
ownership. It is possible that some of 
the land sold to private owners again 
reverted to the county through tax 
delinquency. 

The development and execution of a 
sound, long-term program of adminis- 
tration of land resources required ac- 
tion of several kinds. More than land 
acquisition w^as needed to keep people 
from moving on land unsuited to 
agriculture. More was needed to keep 
settlers from remote areas, where 
costly public services would have to be 
provided for a few settlers who paid 
low taxes or none and could not 
make an adequate living. 

The county board—with the guid- 
ance of George S. Wehrwein and W. 
A. Rowlands, of the University of Wis- 
consin, and C. B. Drewry, the county 
agent—instituted in 1933 an educa- 
tional campaign to explain to the cit- 
izens the possibilities of guiding land 
occupancy under the Wisconsin Zon- 
ing Act of 1929. Nine months later the 
board adopted a zoning ordinance to 
be effective in the nine townships that 
favored the idea. More townships joined 
later. 

The county board soon became aware 
of the need to move settlers out of re- 
mote areas so as to reduce the cause 
for high cost of government and to 
make effective the objectives of zoning. 
That was accomplished by direct pur- 
chase and by exchange of land. Sixteen 
isolated families on 1,120 acres were 
moved between 1936 and 1944. 

This program was the forerunner of 
the larger isolated-settler purchase pro- 
gram in the Lake States, a program 
that could be useful only in counties 
that had effective zoning ordinances. 
Later 21 other families were bought 
out and helped to relocate elsewhere. 

Marinette County is now benefiting 
financially from its forest holdings. At 
the suggestion of the county agent, the 
assistant county agent, and the district 
forester, the county board in 1941 dc- 
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cided lo try to sell aspen trees that were 
maturing and needed cutting. The sale 
in 1942 brought 2,640 dollars. Since 
that time, stumpage sales have been 
expanded to include several species for 
pulp and lumber. These sales have 
totaled 104,401 dollars since 1942. 

The work of the Civilian Conserva- 
tion Corps and the Works Progress 
Administration during the depression 
years of the 1930^ did much to estab- 
lish good forestry in Marinette and 
other forest counties. Several camps 
were established in the county, and 
forest-improvement work was carried 
out under the direction of the Wis- 
consin Conservation Department. The 
otherwise unemployed young men in 
the camps also built fire lanes, fire 
trails, and fire towers. They worked 
on stream and lake improvements and 
made surveys of forest types. They built 
a youth camp that can accommodate 
175 persons. During the years 1933- 
1942 they planted 16 million trees in 
the county. 

The Lake States now have well- 
established programs for conserving 
their timber resources and for getting 
maximum public benefits from large 
acreages of forest land. The programs 
embrace protection against fires; pub- 
lic purchase as a way of getting the 
abandoned cutover land back into 
productive status; the protection of 
public and private commercial forests 
against ill-planned settlement and use 
through rural zoning ordinances; spe- 
cial forest taxation laws to encourage 
private forestry; and the recognition 
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of the value  of recreational  uses of 
forest land and lakes. 

THE TYPE OF LAND owned by Mon- 
tana, how the State came into posses- 
sion of the land, and the programs for 
its use and management are similar to 
circumstances in most of the other 
Western States. 

Montana received nearly 6 million 
acres of Federal-grant lands. Under 
the United States Enabling Act of 
February 22, 1889, the State received 
Sections 16 and 36 in every township, 
a total of 5,188,000 acres, for support 
of common schools. 

Most of the State-owned land in 
Montana is school land scattered 
through the State in 640-acre tracts. 
The enabling act set the minimum 
selling price of grant lands at 10 dol- 
lars an acre. That was too much for 
grazing land, and the Congress later 
modified the act to make the minimum 
price 5 dollars an acre for all land 
classified as fit only for grazing. Ap- 
parently that also was high, because 
little of this land has been sold. Now 
the State board of land commissioners 
does not authorize the sale of any 
State land if the amount realized from 
such sale does not give a much better 
return when it is invested in bonds 
than the annual rental received. 

A small number of acres is sold each 
year—for example, 25,069 acres in 
1955 and 17,318 acres in 1956. The 
State retains mineral rights. 

The enabling act provided that all 
monev received from the sale of school- 

STATE   LANDS   IN   MONTANA Remaining 
Original June jo, 
grants igjé 

Purpose of grant 
Common schools        5, 
State University  
Agricultural College (Morrill)  
Agricultural College (Second)  
School of Minos  
State Normal College  
School for Deaf and Blind  
State Reform School  
Other  
Parks  
Carey Act  

[acres) 

188, 000 
46, 720 
90, 000 
50, 000 

100, 000 
100, 000 
50, ÜOO 
cjO, OOO 

186,226 
1,439 

92, 280 

(acres) 

h 636,905 
41,420 
64, 267 
T8, 230 
60, 308 
66, 403 
36, 375 
36, 555 

125, 162 
1,439 

92, 280 
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trust land and timber and royalties 
from oil and minerals from these lands 
be invested in bonds of the United 
States, the State of Montana, counties, 
cities, and school districts within the 
State and that the interest earned be 
distributed annually to the schools. 
The same rules apply to each respec- 
tive grant. The trust fund, exclusive of 
the value of the land, on June go, 
1956, was valued at 35,780,777 dol- 
lars, of which 30,661,177 dollars was 
credited to the common school fund. 

The biennial report for June 30, 
1956, said that 442,845 acres were 
under crop-share lease. The income 
from the State's share of the crops sold 
was 2,055,959 dollars. Land leased for 
grazing was 4,170,152 acres, which 
brought 434,399 dollars. 

Montana in 1957 held title to 5,179,- 
344 acres of the grant lands received 
from the Federal Government. All 
State-owned land in 1949 amounted to 
5,497,515 acres. Thus, the State had 
not purchased much land other than 
for parks, wildlife reserves, and miscel- 
laneous uses. The program has been 
chiefly that of administering the scat- 
tered pieces of State-owned grazing, 
crop, and forest land and getting in- 
come from it. 

A unique feature of the general land 
policy in Montana is the cooperative 
grazing associations, which were au- 
thorized under chapter 208 of the 1939 
Session Laws. 

This law was passed particularly for 
the localities in which operating ranch 
units were difficult to block out be- 
cause of the patchwork pattern of 
small ownerships. The scattered tracts 
of State-owned lands. Federal lands, 
railroad lands, and various types of 
private lands mean that management 
of the State-owned lands without a 
cooperative grazing association would 
be only management for current in- 
come without consideration of long- 
term conservation needs. Controlled 
grazing to conserve range resources 
could be effected only with common 
management policies for all the owner- 
ship tracts within an area. The law 
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enabled livestock operators to obtain 
control over the grazing land they use 
and thus has helped them stabilize 
their operations by controlling the in- 
tensity of grazing within the district. 
It helped put an end to uncontrolled 
free range and the overgrazing of the 
many absentee-owned tracts. 

In 1949 there were 37 cooperative 
grazing associations, which cover 12,- 
381,786 acres—nearly 15 percent of 
the land area of the State. Most of the 
associations are in northeastern Mon- 
tana. About 300 thousand acres of 
State-owned grazing land are within 
the boundaries of the grazing associa- 
tion districts, and their management 
contributes to the objectives of the 
grazing district program. Slightly 
more than 60 percent of the area 
within the districts is privately owned. 

Establishment of the grazing districts 
makes it possible for the users of graz- 
ing land to control the intensity of 
grazing. It also provides a means by 
which the absentee owner, the State, 
the county, and the Federal Govern- 
ment may lease their lands at fair rates. 
Before the establishment of the dis- 
tricts, many of the scattered tracts of 
absentee owners were used under tres- 
pass as part of the free open range. 

The Montana Grass Conservation 
Commission supervises the coopera- 
tive State grazing districts. The district 
officers have the power to buy, sell, 
and exchange land, allocate grazing 
rights, determine grazing fees, and to 
do a number of other things necessary 
to the successful operation of the dis- 
trict. The commission must approve 
plans for creating a district. The by- 
laws must be in accordance with the 
1939 Grass Conservation Act. 

A livestock operator within a district 
may obtain a grazing preference, 
whose size depends primarily on the 
amount of commensurate property he 
controls. Commensurate property is 
the privately owned or controlled land 
that furnishes feed for livestock in 
periods between grazing seasons. Com- 
mensurate property is called depend- 
ent commensurate property if it de- 
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pends for its proper use on other land 
of which the rancher has had the use 
for a given number of years. People 
who own dependent commensurate 
property have first claim to prefer- 
ences. If additional carrying capacity 
remains, the owners of commensurate 
property have next preference. Tem- 
porary permits may be issued from 
year to year to nonmembers and mem- 
bers if the carrying capacity exceeds 
the reasonable needs of commensurate 
property of member owners. Every 
livestock operator with cattle running 
at large must obtain a grazing permit. 

One who lives within the district 
boundaries but does not use any 
land other than his own need not get a 
permit. 

The members of the grazing districts 
have the choice of managing their 
range in large community pastures or 
blocking out the controlled land into 
units, which may be allotted individu- 
ally. In the blocking out of contiguous 
tracts into an operating unit, an owner 
may in effect trade the use of his remote 
parcel of land for land that touches his 
main unit. 

Taylor grazing districts (organized 
primarily in areas in which there is 
extensive Federal public domain) and 
soil conservation districts also exist in 
Montana. These district organizations 
have some of the same powers and 
objectives as the State grazing districts. 

The State grazing districts in Mon- 
tana represent one form of State and 
local action to bring about better land 
use and greater economic stability to 
the community. Such a program al- 
lows maximum individual initiative 
and does not require that the State 
purchase the land in order to achieve 
social and economic objectives that are 
considered desirable. 

NEARLY ALL OF THE STATES have 
some—not very much—land for dem- 
onstration forests, parks, institutional 
sites, and for fish and wildlife preserves. 
The large acreages of State-owned land, 
as we have said, are (in the West) pri- 
marily school lands granted to the 
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States by the Federal Government; (in 
the Lake States) the cuto ver forest land 
forfeited for taxes; and (in New York 
and Pennsylvania) abandoned farm 
and cuto ver lands the States bought. 

Public ownership of land—Federal, 
State, or local—usually is based on 
three objectives. 

One is to own land for parks and 
wildlife reserves so that all citizens may 
enjoy their use. 

Another objective is to acquire land 
to be used for some function of govern- 
ment—building sites, airports, capitol 
grounds, school grounds, and training 
bases, for example. 

A third objective is to insure proper 
use of specific land resources so that 
they will remain productive for the 
benefit of the entire community. This 
objective involves large areas and is 
the one that is involved in all discus- 
sions of land and conservation policy. 

Public purchase is a tool that may 
be used to shape desired land policy. 
Ownership in fee simple gives govern- 
ing bodies and officials a right to deter- 
mine management policies simply and 
efficiently without the tedious process 
of engineering consent but subject to 
mandate of the voting booth. 

Much of the State-owned land in the 
Western States held in trust for com- 
mon schools and other institutions is 
outside the scope of the objectives we 
listed. It is held presumably to earn 
income for designated institutions. 

The use and management of most of 
the trust lands did not result from the 
adoption of basic land policies. State 
ownership of these lands appears to be 
a result of original plans gone awry. 
They were not sold because of various 
reasons. The minimum price set in the 
enabling acts often was too high. The 
few who hold leases at low rates want 
to maintain the status quo; and the dis- 
persion of the trust lands often means 
that little public attention is brought 
to bear on the problem. The poorly 
conceived and managed programs for 
sale of public land in the past have 
made legislatures skeptical of any plans 
for selling public land. The loss of prin- 
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cipal through bad investment of the 
trust funds possibly encourages the be- 
lief that land is the best investment, 
because the legislature can directly 
control its management. 

Because forestry is a generations-long 
enterprise, some persons advocate State 
ownership of forest land. An individual 
may be forced to cut his trees prema- 
turely because he needs money imme- 
diately, regardless of the greater re- 
turns he might get in time. Govern- 
ment, however, can wait. 

Desired land policy can be brought 
about without public ownership if other 
necessary measures are taken within 
the framework of private ownership. 
These measures are principally special 
forest taxation, zoning, and arrange- 
ments for consolidating many small 
ownerships into economic units. 

Purchase of land by the State (or 
Federal) Government to carry out cer- 
tain objectives is resorted to sometimes 
because it is the easiest way. The same 
long-term objectives may be achieved 
if the members of a community look 
beyond a gain today and agree to re- 
strictions for the good of the commu- 
nity and future generations. 

Forest taxation usually is a modifica- 
tion or replacement of the property 
tax so that little or no taxes need be 
paid when a forest is growing into 
maturity and is not producing income 
to the owner. 

A report, "Forest Tax Law Digest, 
1956," published by the Forest Serv- 
ice, shows the status of forest taxation 
at the end of 1956. Twenty-nine States 
have forest tax laws. 

Yield taxes are provided for in 15 
States—12 optional and 3 mandatory. 
The yield tax exempts timber from 
payment of annual property taxes and 
imposes, instead, a tax when the tim- 
ber is harvested. It is in the form of a 
gross income tax and must be paid by 
the landowner. The bare land usually 
is subject to annual property taxes. 

Timber is exempt from property 
taxes in 11 States. The purpose is to 
encourage the reestablishing of forest 
growth in areas best adapted to for- 
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estry. There are no supplementary 
forest taxation acts in nine of these 
States. In 7 of the 11 States, the bare 
land is subject to the property tax. The 
land as well as the timber is exempt in 
three of them, and in one the assess- 
ment on the land is reduced toso per- 
cent. Idaho has a yield tax, which in 
effect recaptures at the time of harvest 
the exemptions that were made during 
the growing period. The other 10 
States have no provision for recaptur- 
ing at harvest the tax concessions. 

Five States have a modified property 
tax, which fixes the assessment or tax 
rate at a given valuation or percentage. 

Six States have severance taxes, 
which levy a small tax on the harvested 
timber products. Usually it is in addi- 
tion to other taxes and is levied pri- 
marily to obtain special revenue to be 
used specifically to help forestry. 

The millions of acres of cutover land 
that were forfeited for taxes probably 
would have remained in private own- 
ership if the tax systems had been 
different. Property taxes, adapted to 
agricultural areas producing annual 
income, were extended to forested 
areas. Many owners who had cut-out- 
and-get-out ideas would not pay the 
relatively high taxes on land that 
would not produce income for another 
30 to 40 years. 

The yield tax appears to be the most 
satisfactory type of forest taxation as a 
means by which to raise taxes in a 
forest community, but it is only one of 
the tools to be used if good land use is 
to be fostered without outright public 
ownership of the land. It seldom has 
been used in the United States. It is 
mandatory in Louisiana, Mississippi, 
and New Hampshire. In the other 
States that have this tax, its use is 
optional on the part of the forest land- 
owner, and only a small proportion of 
owners have elected to use it. 

Zoning can do much to effect the de- 
velopment of desired land policy. It is 
not retroactive, however; it is a pre- 
ventive tool, rather than a corrective 
one. It has met with favor in remote 
and sparsely  settled  areas,  such  as 
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those in the northern parts of the 
Lake States. Its adoption to direct the 
use of private property in populous 
areas like New York and Pennsylvania 
is more diflicult. Citizens do not like 
to have restrictions placed on the pos- 
sible alternative uses of their property. 
If there are no sound alternative uses 
to the predominant use, restrictions 
are not objected to. 

Other general classes of measures 
that can bring about desirable land use 
without public purchase are those that 
are developed to solve particular prob- 
lems. An example is State grazing 
associations in Montana, which were 
developed to bring about improve- 
ment and security in the use of the 
many interspersed and small owner- 
ship tracts on the range. Declaration 
of certain roads as good-weather roads 
or seasonal roads would be a measure 
to prevent year-round occupancy in 
places where public services for per- 
manent occupancy would cost too 
much. Some persons advocate such a 
plan for New York State. Land ex- 
change has been used to consolidate 
ownership of State and Federal forests 
and also to remove isolated settlers 
from remote areas in public forests. 

WHAT OF THE FUTURE? It is likely 
that measures other than public own- 
ership will be strengthened and used 
more extensively to promote good for- 
estry, conservation, and watershed 
protection. The extended period of 
high prices for forest products has 
made good forestry profitable. Wood- 
using industries have enlarged their 
private holdings, and more and more 
of them have adopted good forestry 
practices to insure continued yields. 

The increased price of land has 
greatly slowed down programs of State 
acquisition of land for reforestation. It 
is likely that the Great Lakes States, 
Pennsylvania, and New York will 
strengthen their programs of manage- 
ment of State forests and that the chief 
acquisition activity will be to block in 
present publicly owned areas. In the 
other States, however, it is not likely 
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that State ownership will be expanded 
much beyond present dimensions. 

With good programs, managed in 
the public interest, and the necessity of 
long-term programs for forestry opera- 
tion, it is not likely that the public will 
clamor for transferring the present 
State and Federal forests to private 
ownership. Michigan, Wisconsin, and 
Minnesota have yield-tax laws which 
encourage private forestry by relieving 
the owner of the burden of paying 
taxes on the value of the growing crop. 
New York and Pennsylvania, however, 
do not have laws for special forest tax- 
ation. The regular property tax, if 
strictly applied, is a hindrance to good 
forestry in private ownership. The 
Pennsylvania Legislature has enacted 
bills for special forest taxation, but the 
courts have declared the acts uncon- 
stitutional. Under such conditions, pri- 
vate ownership and operation of forest 
lands will be discouraged unless there 
are prospective subsurface values. 

Acreages for parks, wildlife reserves, 
and other public purposes will in- 
crease as the population grows. 

The future of the extensive acreages 
of scattered school-trust lands is more 
of a problem. It usually is a question 
not only of whether the land is best 
adapted to public or private owner- 
ship; it is first a problem of financial 
management, a determination as to 
what policy will bring the greatest and 
most sustaining income to the schools. 
A second consideration is whether the 
land will return more to the local com- 
munity as well as the schools if it 
were transferred to private ownership 
and were added to the tax base of 
the community. 

The kind of policy needed to pro- 
mote conservation and wise use of 
land varies with the type of land re- 
sources in the various States and the 
patterns of government, tax structure, 
and customs built up over the years. 
The programs must be flexible so as 
to be adapted to the problems as they 
arise. State ownership of land is only 
one measure among the several needed 
for developing land programs. 
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in time Of War. The War and Navy Departments 
had the use of 52,7 million acres in 1945. The methods by which 
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programs and situations. By Alvin T. M. Lee, State Experiment 
Station Division, Agricultural Research Service. 

SLIGHTLY MORE than 2.5 million acres of 
land were used by the War and Navy 
Departments of the Nation in 1940. 

After the outbreak of the Second 
World War, the two Departments 
purchased about 6.75 million acres 
from private owners; leased more 
than 10 million acres from individuals, 
municipalities, and State governments; 
and had the use of slightly more than 
33 million acres of public domain 
and other Federal land. 

By the close of the war, these agen- 
cies had the use of 52,727,695 acres. 

If all this land were in one piece, it 
would be larger than any one of 38 of 
our States. It would be about equal in 
size to Kansas or Utah and 1.5 million 
acres larger than Minnesota. 

Many of the sites have been released 
from use by the armed services since 
the close of the war, but other sites 
have been acquired because of specific 
training needs and for the Atomic 
Energy Commission. 

The total land used for military 
needs on June 30, r 955, was 23,462,430 
acres. Senate Document 100 (the 84th 
Congress, second session) lists this total 
as follows: 7,057,305 acres for the 
Army, 10,231,901 acres for the Air 
Force, 4,170,067 acres for the Navy, 
and 2,003,157 acres for the Atomic 
Energy Commission. The size of these 
combined areas is equivalent to any 

one of the States of Indiana, Virginia, 
Kentucky, and Tennessee and larger 
than any one of 12 States. 

Any one unit may be a few acres to 
several hundred thousand acres in 
size. Military camps and artillery 
ranges usually have 25 thousand to 
100 thousand acres or more. Aerial 
training requires from 640 acres for 
ground bombing to many thousands 
of acres for more extensive training in 
flying and operating fighter planes and 
in air-to-air gunnery practice. Ord- 
nance plants and storage areas usually 
comprise 5 thousand to 10 thousand 
acres to allow for a safety zone around 
the major installations. The space re- 
quirements for testing of missiles are so 
great that much of the testing is over 
vast expanses of water. 

THE RURAL LANDS before they were 
acquired by the military may have had 
no use in agriculture, but some were 
highly productive. 

Publicly owned land transferred or 
leased for temporary military pur- 
poses and land leased from individuals 
was primarily forest or grazing land 
before the war. 

The land purchased from private 
owners had a wider range of uses and 
higher use capabilities. Of the land 
bought from private owners, about 
one-fourth was in cropland, one-third 
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in pasture and range, and one-third in 
woodland and forest. (The rest had 
miscellaneous uses.) These were the 
major uses but not necessarily the best 
uses and the ones in which the land 
would yield the most satisfactory re- 
turns to the operator. 

Ordnance plants have requirements 
as to site that nearly always place them 
on the best land in a community. They 
must be on land that can be excavated 
deeply and easily for heavy founda- 
tions. Deep soil has another advantage 
in that it will not carry explosive shocks 
so far as land with shallow, rocky soil. 
Adequate main-line railroad and high- 
way transportation is necessary. Be- 
cause much water is needed, the plants 
usually are near rivers. The large 
amount of hauling to be done demands 
that the land be reasonably level. The 
site must be in open country for safety 
yet close enough to population centers 
to insure an adequate labor supply. 
The cost of construction of buildings, 
highways, and railroad spurs can be 
held to a minimum only if sites with 
deep soil and level land are selected. 
Operating costs arc cheaper on level 
land. Even in the best agricultural 
areas, such as Sangamon County in 
Illinois, the cost of the land was only 
about 2 percent of the total cost of the 
installation. This is a reason why con- 
struction authorities give relatively 
little consideration to agricultural pro- 
ductivity when deciding between al- 
ternative sites. 

Ordnance depots, shell loading 
plants, and storage areas need not be 
near abundant water supplies, but 
otherwise they have the same require- 
ments as to site as the ordnance plants. 

Airfields are located on land as good 
as that for ordnance plants. Level land 
is needed for runways. Most of the site 
and the adjacent land must be open to 
avoid costly land clearing. Auxiliary 
and emergency landing fields usually 
require a level area of about 160 acres, 
used only for landing purposes. The 
main airbases arc large, and some less 
level land may be used for barracks 
and grounds. 

Camps built for prisoners and enemy 
aliens during the war contained a large 
proportion of cropland because it was 
intended that the occupants grow a 
part of their food. 

Military camps and maneuver areas 
as a rule are located where there is a 
minimum of agricultural activity and 
thus on land not well adapted to crops. 
Exceptions include Camp Campbell 
in Kentucky and Tennessee, Camp 
Breckenridge in Kentucky, Gamp At- 
terbury in Indiana, Fort Riley in Kan- 
sas, and Camp Adair in Oregon—in 
which 50 to 70 percent of the land had 
been used for crops. Nearly always are 
the camps placed in areas with two 
railroads. It is considered an advan- 
tage to locate a camp not far from siz- 
able cities so that recreational facilities 
are adequate and varied enough for 
large numbers of men. 

Bombing and artillery ranges and 
proving grounds usually are placed on 
the poorest land available. Of the 
1,384,000 acres bought for this pur- 
pose from private owners, only 7 per- 
cent was used for crops before the war. 
These sites were mostly in the poorer 
grazing areas in the Western States 
and in extensive woodland areas in 
the Eastern States. 

MORE THAN STATISTICS of acreages 
must be given, however. Human ac- 
tivities are involved when a public 
agency moves in to take over a large 
area of land and when it makes it 
available again for farming. Prob- 
lems arise for the occupants and the 
communities. 

The methods developed and prob- 
lems encountered apply to all large- 
scale Government acquisitions, use, 
and disposal of land. An account of 
them should give the reader a better 
understanding of how public agencies 
go about buying land and what the 
Government does to alleviate the prob- 
lems caused by large-scale public-land 
acquisition for nonmilitary as well as 
military uses. 

The acquisition of land for military 
sites and the other public purposes is 
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different from the normal exchange of 
property in which a willing buyer 
negotiates with a wiHing seller. 

When the property of all the owners 
in a community must be acquired, 
many will be unwilling sellers and will 
not want to move away. Moving- 
means seeking new jobs, new friends, 
and new farms. Many will be too old 
to make the necessary occupational, 
emotional, and social adjustments 
easily. The acquisition of an entire 
community means the dismantling of 
churches, schools, and other facilities. 

The question always is, "Why does 
it have to be our community?" 

It was estimated that the acquisitions 
of land by the War and Navy Depart- 
ments during the war comprised about 
zoo thousand tracts of land that in- 
volved possibly 60 thousand families 
and 30 thousand farms. 

Because of the inevitable resistance 
to being uprooted from one's home 
and community, ordinary purchase 
procedures would delay too long the 
Nation's wartime programs. Special 
powers therefore were granted where- 
by the agencies responsible for acquir- 
ing land for national defense could 
take over properties almost immedi- 
ately and negotiate prices and other 
adjustments later. 

PURCHASE OF REAL ESTATE for public 
use is first attempted through direct 
negotiation with the owner. 

Two acts generally may be used to 
facilitate acquisition of property by 
the United States in the absence of 
voluntary sale by the owner: First, the 
General Condemnation Statute (25 
Stat. 357, Aug. 1, 1888, 40 U. S. C. 
257, 258); and, second, the Declara- 
tion of Taking Act (46 Stat. 1421, 
1422, Feb. 26, 1931, 40 U. S. C, Sec. 
258a-258e). Additional legislative au- 
thority was given in the War Powers 
Act (40 Stat. 241, July 2, 1917, 50 
U. S. C. 171, as amended by 56 Stat. 
177, Mar. 27, 1942, 50 U. S. C, Supp. 
V632). 

The General Condemnation Statute 
giving governmental  agencies power 
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to acquire property through condem- 
nation provides a procedure by which 
title and possession may be taken by 
the Government but only after final 
judgment has been made by the court. 
This procedure often caused delay in 
beginning necessary construction and 
improvement. 

The Declaration of Taking supple- 
ments the general condemnation pro- 
cedure and is used concurrently with 
it. It provides that in condemnation 
proceedings title to land can be taken 
immediately by the filing of a declara- 
tion of taking and the deposit in court 
of the estimated amount öf just com- 
pensation. The court may then pay 
the owners all or any part of the sum 
deposited in court upon receipt of ap- 
plication and satisfactory proof of title. 
As title passes immediately upon the 
filing of the declaration, it is possible 
for the Government to take possession 
at once and to carry on construction 
and improvement concurrently with 
acquisition activities. 

The Second War Powers Act of 
March 27, 1942, provided: "The 
Secretary of War, the Secretary of 
the Navy, or any other officer, board, 
commission or governmental corpora- 
tion authorized by the President may 
acquire by purchase, donation, or 
other means of transfer, or may cause 
proceedings to be instituted in any 
court having jurisdiction of such pro- 
ceedings, to acquire by condemnation 
any real property, temporary use 
thereof, or other interest therein . ..." 

An important feature of the Second 
War Powers Act is that possession may 
be taken and the property may be 
occupied, used, and improved immedi- 
ately upon or after filing of the con- 
demnation petition. This is a special 
power conferred upon the acquiring 
agency to meet the contingencies of 
national emergency. Under this act, 
however, payment for the property 
cannot be made if there is disagree- 
ment on price or a flaw in the title 
until the cases are settled in court. 
Under it, the Government must pay 
an annual rate of 6 percent interest 
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on the amount that is finally awarded 
to the person whose property was 
condemned. 

The Declaration of Taking Act, in 
the absence of the War Powers Act 
providing for immediate possession, 
can be used for the same purpose. 
Title is acquired immediately, and the 
occupancy and use of the property 
can proceed forthwith. The court is 
given the power to fix the time within 
which and the terms upon which the 
parties in possession shall be required 
to surrender possession to the con- 
demner. One of its chief points, through 
the immediate conveyance of title, is 
that a deposit can be made in the court 
of the estimated just compensation. 
Upon application of the parties in 
interest, the court may order that all 
or any of the money so deposited be 
paid to the condemnee as a partial or 
conditional settlement of the suit. This 
feature prevents hardship and saves 
the Government the costs of interest. 
Payment, under the declaration, is 
only to the account of just compensa- 
tion to be awarded in the proceedings. 
The acceptance of payment therefore 
does not prejudice the case of either 
party. If such payment exceeds the 
final award, the Government can 
recover the overpayment. If payment 
is less than the final award, the Gov- 
ernment makes an additional pay- 
ment with interest. 

The Navy Department conducted 
most of its wartime land acquisition 
under the General Condemnation Act 
and the Declaration of Taking Act. 
Thus immediate title was taken, and 
the final negotiations with the own- 
ers were carried out under the jurisdic- 
tion of the court. 

The War Department used this 
blanket authority only when the land 
had to be used immediately. When 
it did so, the Department negotiated 
with the individual after filing the 
petition for condemnation and after 
the individual properties for which a 
price was agreed upon were withdrawn 
individually from the petition and the 
cases were settled out of court. 
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The several legislative acts authoriz- 
ing acquisition of real estate apply 
with equal force to obtaining the use 
of the land through lease or easements 
and the extinguishing of mineral and 
other rights in the land. 

PAYMENT FOR DISTURBANCE was dis- 
cussed while the program of land ac- 
quisition was going forward, but no 
positive action was taken until the issue 
was brought to the courts in the Gen- 
eral Motors case. In that instance, the 
War Department acquired a building 
that was under long-term lease to the 
General Motors Corp. The lease ex- 
tended beyond the period for which 
the War Department expected to need 
the building. It was shown that the 
General Motors Corp. would be forced 
to undergo expenditures for moving 
equipment out, storing it elsewhere, 
and later moving it back again and in- 
cur damages in the process of moving. 
The Supreme Court ruled that Gen- 
eral Motors was entitled to compensa- 
tion for these costs. 

This decision came late in the acqui- 
sition program, and most farm owners 
and tenants therefore did not benefit 
from it. The Farm Security Adminis- 
tration (which later became the Farm- 
ers Home Administration) helped low- 
income families who had to move by 
giving them grants up to 100 dollars 
toward moving expenses. That was of 
some help but was little compensation 
for the inconvenience and added ex- 
pense experienced. Those who could 
not qualify as low-income families re- 
ceived no assistance. 

ASSISTANCE AND DIRECTION in reloca- 
tion was needed by many of the fami- 
lies who were bought out. Some were 
able to relocate without any help. Some 
wanted only information and financial 
assistance. The incapacitated needed 
help in the job of moving, besides in- 
formation and financing. Since there 
was no compensation for disturbance, 
the displaced families suffered varying 
financial and physical hardships. 

The county agricultural planning 
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committees or war boards, which were 
made up of county representatives of 
agricultural agencies and local farmers, 
worked in a coordinating capacity to 
help the displaced families. Their ac- 
tivities on relocation problems consisted 
essentially of surveying relocation 
needs; listing the available trucking, 
storage, rental, and related services; 
making lists of farms for sale; and main- 
taining an information office. 

Government agencies and other or- 
ganizations worked with the agricul- 
tural planning committees, but several 
also had programs that may have been 
carried out independently. 

State agencies having programs of 
public assistance to the aged and to 
dependent children became involved 
in the relocation problem when their 
clients were in military purchase areas. 

Philanthropic and semipublic relief 
agencies in some States came to the 
rescue of the incapacitated. In the Fort 
Knox area in Kentucky, for example, 
the American Red Cross stationed per- 
sonnel at nearby villages so that fami- 
lies in dire circumstances could be in- 
terviewed and assistance could be given 
quickly and with the minimum of in- 
convenience. The Red Cross looked 
upon such a large-scale evacuation as 
a disaster, as disturbing as a flood. 

Federal and State employment serv- 
ices helped those who wanted tempo- 
rary employment to obtain priority 
for available jobs in the construction 
of camps or ordnance plants. 

The relocation problems depended 
somewhat on the tenure status of 
the individual families. Farm owner- 
operators who had no debts could 
relocate with little difficulty, except 
for the inconvenience of waiting for 
payment and the need to make credit 
arrangements. Owner-operators of 
heavily encumbered property prob- 
ably had little cash left after they 
paid their debts. 

Tenants on the farms were compen- 
sated to the extent of their leasehold 
interests in the land, which as a rule 
included primarily their equities in 
the value of growing crops and seed- 
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bed preparation. The value of seedbed 
preparation was the cost of doing the 
job at prevailing rates in the com- 
munity. The value of a growing crop 
was the estimated yield multiplied by 
the current price, minus the cost of 
bringing the crop to maturity and 
market. A tenant's share of such values 
as he had equity in depended on his 
contribution to the job or his share 
in the final crop. 

The division of the proceeds was 
usually left to the decision of the tenant 
and the landlord. Each had a right 
to receive separate checks from the 
Government, but no payment was 
made until both had signed a release. 
If disagreement arose between land- 
lord and tenant as to division of the 
proceeds for the item in which the 
tenant had an equity, the tenant fre- 
quently refused to sign a release. Then 
the property was filed under condem- 
nation proceedings, and the deter- 
mination of distribution of receipts 
was left in the hands of the court. 

Tenants usually suffered more incon- 
venience and financial loss than owner- 
operators. Tenants often found them- 
selves without farms because the 
normal season for leasing was past or 
because there were not enough farms 
for rent. Many who wanted to con- 
tinue farming lost out on one crop 
year. This was a. severe war-cost bur- 
den to a tenant and created a problem 
that found no satisfactory solution 
other than the part assumed by the 
Farm Security Administration. 

The effort of the Farm Security 
Administration to develop a compre- 
hensive program to help relocate dis- 
placed farmers through State defense 
relocation corporations warrants a 
special mention. For States in which 
there were at least 25 low-income 
farm families to be relocated on farms, 
regional FSA administrators had au- 
thority to establish corporations that 
would buy or lease lands and develop 
them for these people. They set up 
relocation corporations in 17 States 
and acquired 339.222 acres to be made 
available to displaced families. 
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One of the objectives of the reloca- 
tion corporations was to hold to a 
minimum any secondary displace- 
ment, such as would occur if farm 
tenants elsewhere would be forced to 
move because the farms they were on 
were sold to families moving out of 
Government-purchase areas. The cor- 
porations tried to buy land that could 
be developed into additional farms. 
Much of it was under nonresident or 
corporate ownership. An example is 
a tract of 41,845 acres in Bates County, 
Mo., which was bought from the 
Scully Estate. It had 156 families on 
it. Plans called for subdividing the 
land into 382 family-sized farms, 
which would provide land for an 
additional 226 families. 

Of the 339,222 acres purchased by 
the State relocation corporations, all 
but 4,745 acres were bought before 
July 1, 1942. This program was first 
started in Alabama, Georgia, and 
South Carolina. 

Relocation activities through State 
defense relocation corporations were 
stopped by an opinion rendered by the 
Comptroller General of the United 
States on March 5, 1942. He held that 
these activities were not within the 
scope of appropriations made for the 
Farm Security Administration. The 
Appropriation Act of 1943 also di- 
rected FSA to stop direct loans for land 
purchased under the rehabilitation 
program except where directly speci- 
fied under separate acts, such as the 
Bankhead-Jones Act and the Wheeler- 
Case Act. 

MANY COMMUNITY PROBLEMS arose as 
the Government bought large tracts. 
Local governmental units, especially 
school and road districts, were dis- 
solved or had to combine with others. 

Partially dismembered districts that 
were left that way had to reduce their 
services to the amount that could be 
supported by the reduced tax revenue 
that would come from the shrunken 
tax base. On the other hand, public 
services had to be expanded in areas 
where a great many workers moved in. 
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Some indirect benefits may have ac- 
crued from the increased payrolls, but 
they usually went to State and county 
governments and not to townships or 
school districts. 

Only 37 counties in the United 
States had i o percent or more of their 
area removed from the tax rolls be- 
cause of these land-purchase programs. 
All of them suffered a noticeable loss 
in property-tax receipts. A far larger 
number, 745 counties, had less than 
10 percent of their land area involved. 

Smaller units, like townships and 
school districts, were affected more 
than counties. Up to January 1, 1945, 
1,224 separate projects of 100 or more 
acres had been established by the War 
and Navy Departments; 172 of these 
involved 5 thousand acres or more. It 
is likely that the removal of 5 thousand 
acres from a local tax base would 
noticeably affect school and township 
finances. 

Many local districts sought to obtain 
compensatory payments for loss of tax 
base on the grounds that it was unjust 
to place the burden of debt liquidation 
on the remaining properties. The War 
and Navy Departments had no au- 
thority to make such payments, how- 
ever. The Departments could replace 
facilities by relocating roads, side- 
walks, and powerlines if they were 
needed, but they had no authority to 
liquidate outstanding bonded indebt- 
edness. Bonds arc not encumbrances or 
liens on specific properties and ac- 
cordingly must be retired by general 
taxation. As they are not liens, the 
vendors were under no obligation to 
pay them off, and the War and Navy 
Departments were not legally author- 
ized to require their satisfaction. Any 
outstanding bonds had to be assumed 
by the portion of the taxing unit re- 
maining. 

Assessments levied against specific 
properties were a responsibility of the 
property owner, and had to be liqui- 
dated in the process of purchase by the 
Government. Current and all delin- 
quent taxes had to be paid by the 
vendor before the Government bought. 
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Repeated attempts were made un- 
successfully to pass legislation during 
the war to permit the Federal Govern- 
ment to make payments in lieu of taxes 
to the taxing units in which it had pur- 
chased land for military purposes. 

Closing of schools affected all of the 
families in the attendance district— 
those on farms not purchased as well as 
those within the purchase unit. Town- 
ship and county roads near large train- 
ing camps and ordnance plants usually 
had to be closed. The most necessary 
relocation of roads was financed by 
the Government. 

Electric power and telephone lines 
on the land bought by the Govern- 
ment usually had to be relocated. 
Cemeteries that were in danger of dam- 
age by exploding shells or were in 
the way of construction were relocated 
at Government expense. 

The influx of people to work at the 
Government plants and training areas 
created problems in housing and facili- 
ties. It was not easy to provide ade- 
quate living conditions for the thou- 
sands of construction workers who were 
to be in a community only a short time. 
Towns sometimes tried to give direc- 
tion to the building boom by enacting 
zoning and health regulations. 

Federal aid to local units of govern- 
ment was provided under the authority 
of the Lanham Act. Most of it went to 
cities and only a minor portion to the 
localities where large blocks of land 
had been removed from the tax roll. 

Through June 30, 1946, the Federal 
Works Agency allotted 481,216,691 
dollars for construction of public facili- 
ties and for public services because of 
the needs arising from new concentra- 
tions of population. Of the 359,605,457 
dollars spent for public works, 8,275,- 
474 went in the form of loans, 180,059,- 
526 for Federal construction, and 
171,270,457 as grants for non-Federal 
construction. Federal allotments for 
public services were mostly in the form 
of assistance in paying teachers, operat- 
ing day nurseries, buying fire equip- 
ment, hiring additional policemen, and 
hiring persons for recreation centers. 
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Often the amount of aid exceeded 
the tax revenue that had been lost, but 
the communities could not have fi- 
nanced the needed facilities. It was a 
war need, and in most instances was 
temporary in nature. 

Federal aid was in direct relation to 
the need for new schools, hospitals, and 
other types of public facilities occa- 
sioned by the influx of war workers. It 
had little relation to the loss of tax base. 
Pulaski County, where most of the land 
for Fort Leonard Wood was purchased, 
for example, received only 14,040 dol- 
lars for school operation, but the 
neighboring villages of Lebanon, Rol- 
la, Waynesville, and Richland, which 
were within commuting distance of the 
fort, received more than 400 thousand 
dollars to enlarge and operate schools. 
The communities receiving such aid 
for the construction of schools, hos- 
pitals, water facilities, and sewage-dis- 
posal facilities possibly benefited after 
the war if the population remaining 
warranted the retention of these facili- 
ties. Many of the facilities were not 
needed after the military establish- 
ments were abandoned, however. 

LEASING THE OPEN LAND in military 
sites to farmers when its only purpose 
was to form buffer strips for safety 
zones was looked upon as a possibility 
for increasing the production of food. 
Cropping such land helped control 
weeds and reduced maintenance costs. 

A program for leasing military land 
for agricultural production, when it 
did not interfere with the primary pur- 
pose, got underway with the 1943 crop 
season and expanded to 377 thousand 
acres in 1944 and 1,145,993 acres in 
1946, when the war was over. This 
was a new program, and it is still in 
operation. The Army in November 
1956 had 992,894 acres and the Air 
Force had 674,313 acres outleased. 
Farmers who are known in the com- 
munity operate within these sites under 
strict surveillance. 

Leasing policies developed during 
the war have been continued in the 
outleasing of farmland. The principal 
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provisions call for cash rental, revoca- 
tion at will by the Secretary of De- 
fense on 30 days' notice if needed, 
compensation to the lessee in the event 
of revocation, and the right of the 
commanding officer to enter the leased 
premises at any time. 

The leasing program at each site is 
under the administration of the com- 
manding officer. Suggested procedures 
that were developed by the regional 
and national staffs include consulta- 
tion with county agents as to desirable 
crop rotations and soil management; 
subdivision of the tracts into units 
deemed most suitable for the locality; 
and the granting of first opportunity 
to lease the available tracts to their 
former owners. 

Also, the acreage to be leased should 
be advertised wherever practicable. 
This may take the form of circulation 
of notices among former owners and 
others known to be interested and the 
posting of notices in public places. 
Negotiations may take place for the 
tracts to which no satisfactory sealed 
bids are received. The period of the 
lease may extend up to 5 years, and 
renewal may take place without ad- 
vertising. Rental prices are substan- 
tially in accordance with the prevail- 
ing cash rental prices for comparable 
land in the locality. 

Land that was formerly held under 
some type of Federal ownership usu- 
ally is turned over to the former agency 
for developing an outleasing program. 
The agency reserves the right to take 
over use of the area whenever it may 
be necessary to do so. Supervision over 
use of the land, collection of rents, 
preparation of leases or permits, and 
similar matters are then the responsi- 
bility of the agency to which the De- 
fense Department has given the job 
of land management. 

THE DISPOSAL OF SURPLUS MILITARY 
LANDS was provided for under the Sur- 
plus Property Act of 1944. Under Sur- 
plus Property Board Regulation i, 
issued April 2, 1945, the disposal of sur- 
plus agricultural and forest property 
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was assigned to the Department of 
Agriculture; of grazing and mineral 
property, to the Department of the 
Interior; of housing property, to the 
National Housing Agency; and of 
other surplus nonindustrial real prop- 
erty, to the Federal Works Agency. 

The Department of Agriculture in 
turn designated the Farm Credit Ad- 
ministration to handle its disposal job. 
In an amendment of Regulation i, on 
February 23, 1947, the disposal of 
grazing and mineral property also was 
assigned to the Department. 

In Regulation 16, November 16, 
1945, a surplus airport disposal com- 
mittee was established to function in 
an advisory capacity to the Surplus 
Property Administrator. This was 
necessary in order to conform to para- 
graph (c), section 13 of the Surplus 
Property Act, which required that 
surplus airport properties be disposed 
of in such a way as to promote the 
establishment of a nationwide system 
of public airports. Certain airports, 
particularly auxiliary airfields that 
were classified as not being suitable 
for continued use, could be assigned 
to the disposal agency having authority 
to dispose of such land. The Depart- 
ment of Agriculture has been authorized 
to dispose of several auxiliary airfields. 

Section 12 of the Surplus Property 
Act provided for the transfer of surplus 
war property from one Government 
agency to another. Such transfers 
have priority over other disposals 
provided for in the act and must be at 
the fair value of the property as fixed 
by the disposal agency, unless transfer 
without reimbursement or transfer 
of funds is otherwise authorized by law. 

Authority exists under section 12 for 
the transfer of forest land to the Forest 
Service, grazing land to the Depart- 
ment of the Interior, submarginal 
agricultural land to the Soil Conserva- 
tion Service, and various other types 
of lands to other Federal agencies if 
they are best suited to public use. 

A chief difficulty in making such 
transfer of the surplus land was that 
the law required that the requesting 
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agency "pay" for land that the Federal 
Government had already paid for. 

The transfer of surplus land to 
civilian agencies applies only to the 
land bought from private owners 
during the war. As a rule, land that 
was formerly in public ownership and 
was temporarily made available for 
military use automatically reverted 
to the former agency when it no longer 
was needed for military use. An excep- 
tion existed for land on which sub- 
stantial improvements had been made 
because of war use and which therefore 
was best suited to some other type 
of use. 

Section 23 of the Surplus Property 
Act set forth the policies for the return 
of surplus real property to private 
ownership. It established priorities of 
the prospective buyers, policy on 
pricing, termination of priority privi- 
leges, and types of deeds that may 
be issued. 

The order of priorities in the acquisi- 
tion of surplus real estate and the type 
of real estate such priorities apply to 
under sections 12, 13, and 23 of the 
act were worked out in Surplus Prop- 
erty Regulation 5. Government agen- 
cies. State and local governments, and 
nonprofit institutions may acquire 
any type of surplus real estate regard- 
less of when the Government bought 
it. Veterans have priority only to 
properties that are classified as agri- 
cultural, residential, or small business. 
Former owners have priority to repur- 
chase any real estate except that classi- 
fied as industrial. Tenants of former 
owners may purchase only properties 
classified as agricultural and bought 
by the Government after December 
31, 1939. The right to purchase is 
extended by regulation for 10 days 
for public agencies and nonprofit 
institutions and 90 days to individuals 
after the date that notice of availability 
is published. 

The priorities of Government agen- 
cies, State or local governments, and 
nonprofit institutions are continuing 
priorities in that they are not exhaust- 
ed because of their effective exercise 

with respect to a given property. They 
may exercise their rights without any 
limitation as to number of projects or 
number of times. 

Priority rights of the individual 
priority holders are more restricted. 
The rights of former owners and 
former tenants are limited to the 
specific projects in which their prop- 
erties were located. Veterans and 
other persons intending to become 
owner-operators are not limited to 
specific projects in the selection of 
land. Their priority rights terminate 
when exercised once, however. 

A former owner or his widow or 
children may exercise his priority 
rights. His priority relates to the prop- 
erty that is substantially the tract the 
Government acquired from him. If the 
tract is not available to him or is not 
wanted by him because it is no longer 
suitable for the purpose for which it 
was used when the Government ac- 
quired it, he may be offered a suitable 
substitute property in the same area. 
A former owner's rights, therefore, are 
limited to the project in which his 
former property is located. 

Tenants of former owners may exer- 
cise their priority rights only with 
respect to substantially the same prop- 
erties that they occupied at the time 
of acquisition. This right cannot be 
passed on to the widow or children. 
The right of a tenant cannot be exer- 
cised unless the former owner (or his 
widow or children if he dies) elect not to 
exercise their rights. Priority rights of 
tenants therefore are the most limiting 
of all priorities established by the act. 

A veteran or the widow and children 
of a deceased serviceman could exer- 
cise his rights in the acquisition of only 
one property. Few choice tracts were 
available for these priority holders be- 
cause a ranking priority holder seldom 
failed to exercise his rights on the pro- 
ductive properties. Veterans did not 
find many good properties in any one 
project, but they did have the advan- 
tage of making their selection from 
another project if suitable properties 
were not found in the first. 



The management of 
tribal landS. A staff assistant of the Technical Re- 
view Staff of the Secretary of the Interior here tells of a dark 
chapter in history—"the large-scale dispossession of the Indian 

occupants, who held or claimed large areas under nonintensive 

uses and under no right except that of aboriginal use"—and 
what has happened since to Indian lands, which now total 53 
million acres despite many reductions. By M. Wilfred Goding. 

FEDERAL RESPONSIBILITY for the man- 
agement of Indian lands is essentially 
that of a trustee. 

Actual tenure of the Indian holdings 
is in a wide variety of forms, tribal and 
individual, which range from indeter- 
minate use rights to fee simple. 

The lands subject to trust that Indi- 
ans use, control, or own total 53,376,- 
000 acres in the United States—39,- 
465,000 acres of tribal land, 13,328,000 
acres of individual allotted land, and 
583,000 acres of Government-owned 
land used in the administration of 
Indian affairs. 

Nearly all these lands share two 
characteristics, which in one form or 
another have attached to Indian lands 
since early colonial days. They are 
protected against alienation and en- 
cumbrance. They arc exempt from 
State and local taxation. 

The Indian holdings nevertheless 
have been reduced continuously. Much 
of the reduction was inevitable, for at 
the beginning of white settlement in 
America some 800 thousand Indians 
held the whole continent by occupancy 
and use. The impact of succeeding 
tides of aggressive, land-hungry set- 
tlers, many of whom were beyond or 
without moral or other law, could re- 
sult only in large-scale dispossession 
of the Indian occupants, who held or 
claimed large areas under nonintensive 
uses and under no right except that of 
aboriginal use. 
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Indian title, based on aboriginal oc- 
cupancy, was officially recognized and 
protected by the Colonial Govern- 
ments. England and Spain reserved 
to the Crown or the Colonies the sole 
right to negotiate with the Indians for 
the transfer of their lands. 

The first colonists who showed con- 
cern for Indian rights and welfare ap- 
parently hoped to integrate the In- 
dians into the colonial settlements. 
Massachusetts Bay Colony as early as 
1633 invited the Indians to the settle- 
ments to accept individual land allot- 
ments on condition that they "shall 
there live civily and orderly." 

This policy was soon frustrated be- 
cause the Indians lacked the colonists' 
ideas about protecting property inter- 
ests. They were not inclined to clear 
the land and follow the white set- 
tlers' agricultural pursuits. They were 
cheated in land transactions because 
land to them was not a commodity to 
be bought and sold for profit. 

The Colonial Governments recog- 
nized the need to protect Indian 
property interests by prohibiting land 
purchases by individuals without the 
specific consent of the Governments. 

This policy was followed when the 
United States, under the Confedera- 
tion, issued a proclamation in 1783 
prohibiting all persons "from making 
settlements on lands inhabited or 
claimed by Indians without the limits 
or jurisdiction of any particular state, 
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and from purchasing or receiving any 
gift or cession of such lands or claims 
without the express authority and di- 
rection of the United States in Con- 
gress assembled." 

INDIAN LANDS have been at the focal 
point of the relationship of the United 
States with the Indian population 
from the beginning of the Government. 
Article i, section 8, of the Constitution 
provides that Congress shall have the 
power "to regulate commerce with 
foreign nations, and among the several 
States, and with the Indian tribes." 
This constitutional provision recog- 
nized the Indian tribes as quasi-sov- 
ereign "domestic nations." In fact, 
the first treaty entered into by the 
United States, antedating the Consti- 
tution, was with the Delaware Indians 
in 1778. 

The early attempts to bring the 
Indians into the land holding economy 
of the colonial frontier were followed 
by a policy of removing the Indian 
population from the frontier settle- 
ment areas: If the Indian could not 
be integrated, he was to be isolated. 

The sharp trading of individuals 
and continuing efforts of many to 
separate the Indians from their lands 
caused resentment and bloody reprisals. 
The increasing movement of popula- 
tion to the west of the Appalachians 
resulted in intensified conflict, which 
the Government attempted to resolve 
by treating with the Indian tribes for 
relinquishment of their holdings and 
movement to western lands. 

The policy of removing the Indians 
from the settlement areas east of the 
Mississippi reached a climax during 
the administration of President Jack- 
son with the compulsory and tragic 
movement of the Cherokee Nation. 

The forced movement of the Cherokee 
Nation from their traditional lands in 
the Southeast to the Indian Territory 
was probably the darkest page in the 
history of our Indian relations. The 
issues involved not only the Federal 
Government and the Indians. The 
State of Georgia initiated and pressed 
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the removal under the terms of the 
compact of 1802 with the Federal 
Government, whereby the area now 
forming Alabama and Mississippi was 
transferred to the United States in 
consideration, in part, for the purchase 
and extinction of Indian title to all 
land within the State of Georgia. 

The Supreme Court decision in 
1831 in the case of the Cherokee Na- 
tion v. Georgia left the Indians in a 
weak position for the protection of 
their traditional rights. It denied the 
jurisdiction of the Supreme Court on 
the technical grounds that the tribe 
was not a sovereign entity. This under- 
mined the basic legal validity of all 
"treaties" with Indian tribes. 

The next year, however, the Court 
ruled that the whole intercourse with 
the Indian tribes was vested in the 
United States and that the Cherokee 
Nation was a distinct community 
occupying a defined territory in which 
the laws of Georgia had no force. It 
was of this decision that President 
Jackson is reported as having remarked 
that, "John Marshall has made his 
decision, now let him enforce it." 
Jackson declined to enter the juris- 
dictional controversy and gave the 
Indians the choice of emigrating or 
complying with State law. 

The Indian tribes by 1840 had sur- 
rendered nearly all of the territory east 
of the Mississippi, except a few reser- 
vations in Minnesota, Wisconsin, 
Michigan, North Carolina, and New 
York and the holdings of a few small 
groups, survivors of once powerful 
tribes, who maintained their ancient 
ways in scattered settlements through- 
out the Eastern States. The country 
west of the Mississippi, except for some 
settlements in Louisiana, Arkansas, 
and Missouri, was legally and actually 
Indian country at that time. 

The years between 1851 and 1880, 
when new waves of settlers moved 
westward, mark the period of the 
fiercest armed conflict with the tribes 
that attempted to hold their own. 
Most of the Indian reservations were 
established then. 
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teed permanent title to a reservation— 
land reserved for Indian use—in re- 
turn for relinquishing to the United 
States large areas of land they claimed. 
Despite the extinguishment of Indian 
occupancy rights to vast areas, how- 
ever, the settlers still coveted the un- 
developed lands within the reserved 
areas. New treaties with Indian tribes 
diminished the area of such reserva- 
tions for cash payments, annuities, or 
other considerations. 

It has been estimated that by 1858 
more than 581 million acres had been 
acquired by the United States in more 
than 400 treaties at a cost of less than 
50 million dollars. 

Negotiation of treaties with Indian 
tribes ceased in 1871. 

THE POLICY of "individualizing" 
ownerships of Indian land was initi- 
ated with the General Allotment Act 
of 1887. Friends of the Indians be- 
lieved that the only way the Indians 
could retain their land was for each 
family to be allotted a portion of the 
reservation area in severalty. These 
advocates believed that a share of in- 
dividual land was all the Indian need- 
ed to become a successful independent 
farmer. 

At the outset the act provided for 
the allotment of 160 acres to the head 
of each family. Lesser amounts were 
allotted to single persons and minor 
children, and issuance of patents in fee 
was to be withheld for 25 years. As the 
trust periods have run out, they have 
been periodically extended by special 
legislation. Reservation land not re- 
quired to meet the allotments was to 
be purchased by the Government and 
opened to homestead settlement. 

The Government, however, failed to 
provide the equipment and the voca- 
tional training necessary to make the 
Indians successful farmers. Many In- 
dians were physically not able to 
undertake farming. Others did not 
know how or wish to learn to farm. 
Their lives, outlook, and inheritance 
were all against it; to try to force them 
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into farming was to demand the im- 
possible of many of them. 

The allotment system eventually be- 
came a device for transferring Indian 
land to white settlers. Indians in 1887 
owned about 138 million acres of land. 

When the allotment system was 
brought to an end in 1934, their lands 
had shrunk to about 52 million acres. 

More than 59 million acres had been 
sold as "surplus" land. Nearly 23 mil- 
lion acres were sold by the original al- 
lottees. About 4 million acres were sold 
on behalf of the Indian heirs. 

Of the lands remaining in Indian 
ownership, only 4 million acres were 
farming land, more than 45 million 
acres were classified as grazing lands, 
and the rest was timbered, swamp, or 
miscellaneous land types. 

The distribution, as well as the value, 
of the remaining lands varied widely 
among the tribal groups. An example: 
20 million acres, nearly half of the re- 
maining grazing lands, were composed 
of the Navajo, Papago, and Pueblo 
Reservations in the Southwest. The 
allotting process applied to the best 
and most accessible farmlands. The re- 
sult was that about 93 percent of the 
agricultural land and about 30 percent 
of the better grazing land went into 
individual allotments. 

A serious byproduct of the allotting 
process was the scattering of holdings 
in uneconomic units, particularly in 
the Great Plains. This pattern of land 
tenure became more complicated when 
the original allottees died and the allot- 
ment descended in undivided interests 
to the heirs. Often it was possible only 
to sell the land, lease it, or not to use 
it at all. 

Partly because of the complications 
as to heirs, leasing was first permitted 
by an act in 1892 in order to meet 
hardship situations. All restrictions on 
leasing were removed later. The Con- 
gress in 1902 authorized the sale of an 
ancestor's allotment by the heirs in an 
effort to solve the increasing complica- 
tions of the land-tenure pattern. 

Despite outright sale of much of these 
lands and many efforts later to con- 
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solídate and rationalize the pattern of 
landownership, the administration of 
the "heirship lands" remains a difficult 
aspect of Indian land management. It 
is estimated that more than 65 percent 
of all allotted lands remaining under 
Federal trust are now in heirship status. 

THE COST of administration is bur- 
densome, but no ready, fully accept- 
able solution has been found. Some 
persons advocate that a major financ- 
ing program be established to buy 
such lands for tribal account, but no 
funds have been appropriated for this 
purpose in recent years. In some areas 
the tribal organizations have been 
using tribal funds to purchase the 
splitup allotment interests. Elsewhere 
corporate-type tribal-land enterprises 
have been established to take title to 
such lands by issuing shares in the en- 
terprise in exchange for the individual 
holdings. 

The Indian Reorganization Act of 
1934 stopped all further allotments. 
It authorized land purchase and the 
restoration of ceded lands to the tribes 
and established a revolving loan fund 
to make possible more effective use of 
the land base. At the same time, sales of 
Indian lands were generally stopped, 
and a policy of retaining both tribal 
and allotted land for the use of Indians 
was emphasized. This shift in basic 
policy halted the long trend toward 
disposal of Indian lands. Indian hold- 
ings increased by nearly 4 million 
acres in the next several years. The 
new policy caused individual hard- 
ships, however, and, because excep- 
tions were so limited, seriously cur- 
tailed the basic property rights of 
many competent Indian citizens. The 
policy was modified in 1948 to permit 
the competent Indian to retain or dis- 
pose of his property as he desired. 

THE PROBLEMS of the Government as 
trustee for the landholdings of the 
Indians today arise from the complexi- 
ties inherent in the nature of the lands 
involved, the diversity and multiplicity 
of the ownership  interests,  and  the 
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status of Indians as individuals and 
groups in the social and economic 
framework of the larger community. 

It would be relatively simple if the 
responsibility could be discharged by 
the judicious determination of the com- 
petency of Indian individuals to man- 
age their business affairs and thereby 
end the trust status. The Indian lands 
then would lose their special attributes. 
They could be alienated and would no 
longer be tax exempt. Understand- 
ably, some Indians are not inclined to 
press for a declaration that would re- 
sult in the termination of such a priv- 
ileged status. 

The mixed-ownership pattern of 
lands on many reservations also pre- 
sents problems of land-use manage- 
ment. An Indian owner of allotted 
land might have his personal interests 
advanced by an outright sale and ter- 
mination of the trust, but it would be 
detrimental to the management and 
use of adjoining tribal lands. 

The present sales policy is based 
on congressional statutory enactments 
that permit the sale of Indian lands. 
When an Indian makes an application 
under the applicable law for the sale of 
his trust or restricted land, the Bureau 
of Indian Affairs must comply with 
such a request if the facts indicate the 
action would be in the best interests 
of the Indian owner. The Government 
has no equitable right to deny arbi- 
trarily such an application. 

Before a sale is approved, an exam- 
ination is made of the applicant's rea- 
sons for desiring a sale and his plans 
for using the money after he receives it. 
Indians in debt who cannot handle 
their affairs may be required to help 
prepare a budget before the sale of 
their land is approved to insure that 
the money from the sale will be used 
for their benefit. 

The Bureau in 1955-1957 sold 927,- 
926 acres owned by individual Indi- 
ans in response to written requests by 
the Indian owners; 292,488 acres were 
turned over to Indians who applied 
for fee patents and satisfied the Bureau 
of their competency to manage their 
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affairs; and 122,414 acres of mixed 
tribal and individual Indian land have 
been taken by the Government for 
flood-control purposes with full com- 
pensation to the owners. 

Even more difficult policy matters 
are entailed in the sale or liquidation 
of unallotted tribal lands. These are 
the lands held in common that can be 
sold only after specific authorization 
by the Congress. 

The policy of restoring and increas- 
ing tribal holdings, which resulted 
from enactment of the Indian Reor- 
ganization Act of 1934, found much 
favor and acceptance. However, such 
a policy was contrary to the desire of 
the majority of some Indian groups to 
terminate the trusteeship of the Fed- 
eral Government and to liquidate their 
holdings. 

Not all Indian groups accepted the 
philosophy underlying that act. A 
number of tribes had long emphasized 
their desire to "terminate" the Federal 
trust relationship. Increasing land 
values have stimulated the desire of 
many tribal members to sell their 
holdings. The Congress, by concurrent 
resolution in 1953, enunciated a policy 
directed toward termination of Fed- 
eral supervision as soon as possible. 

That was followed by the enactment 
of several bills to terminate the Federal 
trust for a number of tribal groups, of 
which the Klamath Termination Act 
of 1954, relating to the Klamath 
Indians of southern Oregon, was 
typical. It provides that an appraisal 
be made of all tribal property and 
that each member of the tribe be 
given an opportunity to sever his 
tribal affiliation and withdraw his 
share of the tribal property or to re- 
main and participate in a tribal man- 
agement plan. As much of the tribal 
property as may be necessary to reim- 
burse the withdrawing members will 
be sold. In any event, the Federal 
trust relationship was to cease at the 
end of 4 years. Because execution of 
this act has encountered unforeseen 
complexities and presented certain pol- 
icy  issues  that  have not   been  fully 

resolved,   the   termination   date   was 
extended for 2 years by the Congress 
m 1957- 

The high value of the Klamath 
Reservation timberlands is a strong 
inducement for many tribal members 
to sell their holdings. These lands, 
which have been managed as a unit 
under modern sustained-yield prin- 
ciples, are a major resource base for 
the economy of the area. Much con- 
cern is expressed that the partitioning 
and sale of the forest lands will result 
in destructive use. In order to avoid 
such a result, attention has been given 
to ways of proceeding under the act 
so as to assure continued conservation 
management. There is much support 
among residents of the area for acqui- 
sition of the lands by the Federal 
Government. This and other proposals 
were placed before the Congress. 

ALONG WITH THE SALES of Indian 
land during the intervening years, 
there also have been acquisitions. 
More than i million acres were add- 
ed in 1955-1957 to tribal holdings 
throughout the country as a result of 
congressional enactments and admin- 
istrative acts by the Department of the 
Interior. 

A total of 818,277 acres was restored 
to ownership of the Colville Tribe of 
Washington in 1956. The restored 
land was originally ceded to the Gov- 
ernment by the tribe as "surplus" at 
the time the reservation was allotted. 
The tribe subsequently requested the 
restoration of the unallotted surplus. 
That was accomplished by legislation 
in 1956. The land is held in trust by 
the United States for the tribe on the 
same basis as other reservation lands. 

The second largest addition to tribal 
holdings was the purchase by the 
Navajo Tribe of a ranch of 98 thousand 
acres in Arizona. The land is held by 
the tribe in fee simple title and is not 
in Federal trusteeship, but it repre- 
sents a substantial increase in acreage 
available for use by the Navajos. The 
Pueblo of Zia added 41,216 acres, and 
the  Pueblo  of Jamez  added  36,352 
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acres to their holdings. Both arc in 
New Mexico. 

Other acquisitions were for the 
Seminóles in Florida, the Yavapai 
Tribe of Arizona, the Kanosh Band in 
Utah, the Blackfect and Flathead 
Indians in Montana, and the Shoshone 
and Arapahoes in Wyoming. 

Purchases made by the Bureau in 
trust for individual Indians during the 
period account for nearly 20 thousand 
additional acres. 

INDIAN LANDS held in trust by the 
Federal Government arc administered 
for the use and benefit of the Indian 
owners in accordance with the policies 
followed by the Department of the In- 
terior in managing the public lands 
under its jurisdiction. Accepted princi- 
ples of conservation are the basis for 
specific treatment of forest lands, 
rangelands, irrigable lands, and gen- 
eral farmlands. 

An increasing source of income to 
some Indians and tribes has been from 
mineral leasing. The total income from 
gas and oil on all reservations amount- 
ed to 41,007,075 dollars in 1956, and 
2,881,532 dollars were received for 
other minerals. 

The forest lands amount to an esti- 
mated 16 million acres. About 6 mil- 
lion acres are considered commercial 
forest land, more than half of which is 
in the Pacific Coast and northern 
Rocky Mountain States. About one- 
fourth is in the Southwest. Most of the 
rest is in the Lake States. 

Most of the timber is sold as standing 
timber on the open market. Tribal 
sawmills operate on three reservations 
to utilize the annual harvest. The tribe 
is paid the fair market value of the 
stumpage used. 

All phases of forest management and 
protection are supervised by employees 
of the Bureau of Indian Affairs. They 
designate the timber to be cut, meas- 
ure the volume, collect payments, and 
distribute the receipts to the Indian 
owners. The Indian owners are en- 
couraged to participate in the develop- 
ment of plans for managing the estate. 
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The consent of the owners is ob- 
tained before timber is sold. In 1956, 
643,440,000 board-feet of timber were 
sold for 14,123,806 dollars. 

Total administrative expenses for the 
fiscal year 1956 for Indian forestry 
operations amounted to 1,713,292 dol- 
lars, of which 505,246 dollars came 
from Indian tribal funds and 1,208,046 
dollars from appropriated funds. 

Rangelands amount to about 44 mil- 
lion acres, inclusive of forest lands 
grazed by livestock. They arc managed 
so as to bring the maximum return to 
the Indian owners consistent with 
sustained production of forage. Indian 
owners are encouraged to use the 
range for grazing their own livestock. 
About 75 percent of the range is so 
used. General grazing regulations were 
adopted in 1931 to limit the grazing of 
each unit to the estimated capacity. 
Management methods have been im- 
proved steadily. 

Cash receipts for the use of Indian 
rangelands in 1956 amounted to 2.8 
million dollars. The value of grazing 
privileges on tribal lands and of the 
use of allotted land by the owners 
thereof was 3,475,000 dollars in 1956. 
Federal expenditures for range man- 
agement amounted to 566 thousand 
dollars; and 600 thousand dollars were 
spent to develop watering places. 

More than 2,170,000 acres of farm- 
land and rangeland were covered by 
various conservation treatment works 
in 1956, and 11,069 farm and range 
conservation plans were completed 
during the year. The soil and moisture 
conservation budget for 1958 was 4,- 
638,000 dollars. About 80 percent of 
the conservation expenditures are borne 
by Indian landowners. The estimated 
return for the conservation investment 
is 21.56 dollars for every dollar of Fed- 
eral conservation funds expended and 
2.86 dollars for every dollar of such 
expenditure from all sources. 

Irrigation works and facilities to in- 
crease the productivity of Indian lands 
were first undertaken by the Bureau of 
Indian Affairs 90 years ago on the 
Colorado River Reservation in Ari- 
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zona. About 850 thousand acres, com- 
prising 300 irrigation systems ranging 
from 100 acres to more than 120 thou- 
sand acres in 11 States, have been irri- 
gated. About 190 thousand Indians 
live on these irrigated lands. 

The construction or expansion of 
three major irrigation projects was un- 
der way or projected in 1958—the Col- 
orado River Reservation in Arizona 
(65 thousand acres), the Navajo proj- 
ect in Colorado and New Mexico (113 
thousand acres), and the Michaud unit 
of the Fort Hall project in Idaho (21 
thousand acres). 

Irrigation systems in use in 1958 pro- 
vided about 3 acres per capita for 
Indians in the arid regions. Full devel- 
opment of all potentially irrigable In- 
dian lands in the West would provide 
about 6.5 acres per capita. Under pres- 
ent law, construction charges assessed 
against Indian-owned lands within any 
Government irrigation project are de- 
ferred while the lands remain in Indian 
ownership. 

The total annual cost of operadng 
and maintaining the projects is approx- 
imately 3.8 million dollars, of which 
800 thousand dollars is met by Federal 
appropriations. The rest comes from 
receipts from the water users and rev- 
enues from power. The part provided 
by the Federal Government is reim- 
bursable in accordance with law and 
is provided to cover the share of costs 
for Indian landowners who cannot 
make such payments. 
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SOME PUBLICATIONS about Indian 
lands: 

A Continent Lost—A Civilizalion Won: 
Indian Land Tenure in America, by Jay 
P. Kinney. The Johns Hopkins Press, 
Baltimore, 1937. 

The Problem of Indian Administration 
{Merriam Report). Institute for Govern- 
ment Research. The Johns Hopkins 
Press, Baltimore, 1928. 

Indian Land Cessions in the United 
States, by Charles C. Royce. The 
Government Printing Office, Wash- 
ington, 1900. 

Handbook of Federal Indian Law, by 
Felix S. Cohen, Office of the Solicitor, 
Department of the Interior. 

Indian Affairs, Laws and Treaties. Five 
volumes. Compiled, annotated, and 
edited by Charles J. Kappler. The 
Government Printing Office, Wash- 
ington, 1904-1941. 

Indian Land and Its Care, by Edgar L. 
Wight, David P. Wcston, and Clyde 
W. Hobbs, Bureau of Indian Affairs, 
Department of the Interior. The Has- 
kell Press, Lawrence, Kansas, 1953. 

Indian Land Tenure, Economic Status 
and Population Trends, Part X of the Sup- 
plementary Report of the Land Planning 
Committee to the National Resources 
Board. The Government Printing 
Office, Washington, 1935. 



How we use our 
private landS—The land changes and the land 
endures—Oranges do not grow in the North—Changes in the 
Northern Dairy region—The use of land in the Corn Belt—Where 
our cotton comes from—Changes in the land of cotton—The 
general farming and tobacco region—Land and problems in the 

wheat regions—Land-use problems in the Great Plains—The role 
of land in western ranching 



The land changes and 
the land endureS- Much of what is written in 
this chapter and this section is old stuff to some farmers, but 
others of us need to be told or reminded of the big, quick, new 
changes in farming, which have upset old patterns, opened possi- 
bilities, and given old words new meanings. By Howard E. 
Conklin, associate professor of agricultural economics, and John 
W. Mellofy associate professor of agricultural geography, Cornell 

University. 

FARMERS TODAY do things with land 
undreamed of a few years ago. 

They have new chemicals and ma- 
chines to work with and plants and 
animals with new capabilities. They 
have developed new skills in planting, 
care, and harvesting. 

They have accumulated much new 
knowledge about land—how it varies 
from place to place and how various 
areas of it perform when put to given 
uses in particular ways. 

Farmers in the early days took the 
land as it came. They had to clear it 
where it was forested, but they had 
little basis beyond the type of the 
native vegetation for judging the way 
it would perform in agricultural use. 

Accessibility probably was the char- 
acteristic of land to which they paid 
most attention. Differences in soil, 
climate, and topography, within local 
areas at least, were not highly critical 
under the low-pressure methods they 
used. A large share of their production 
was for home use. They had horses 
for power, so they could work odd- 
shaped fields on steep slopes. 

The inherent fertility was important. 
Soils with a good natural supply of 
plant nutrients were more useful than 
low-fertility soils, no matter how deep, 
well drained, and level. 

Farming today is a highly commer- 
cialized and highly specialized busi- 
ness. The entirely new set of input 
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factors that farmers now have to work 
with has changed greatly the signifi- 
cance of many differences in land. 

Many fields that could be worked 
with horses are ill suited to modern 
power units and large implements. 

Soils that produce poor yields only 
because they lack fertility are not 
nearly so "poor" today as they were 
before science and the chemical indus- 
try developed suitable fertilizers. 

Our progress in the manufacture of 
cement, structural steel, and large 
earthmovers, together with decisions 
to take a concerted action through 
Government programs, has brought 
water to millions of acres that formerly 
produced but a scattering of grass. 

The introduction of crops like alfalfa 
has put a higher premium on well- 
drained, high-lime soils. Improve- 
ments in the genetic makeup of crop 
varieties have raised output ceilings 
on land best suited for growing them 
and so have left other land farther 
behind. 

A more complete knowledge of the 
facts about the land differences and a 
deeper understanding of plant-land 
relationships have produced skills in 
the choice of crops, the timing of 
tillage and harvest operations, and 
the choice of fertilizers, rotations, and 
ways to control erosion that are fitted 
to individual farms and fields. 

The joint efforts of farmers, scientists. 
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and industry in developing and adopt- 
ing new technology have produced the 
outstanding progress that has been 
made in agriculture in this country. 

Large numbers of workers have been 
released from farming to make cars, 
houses, washing machines, television 
sets, and the host of other things we 
want in addition to food and clothing. 

American farmers have been able 
also to feed and clothe an increasing 
population from an acreage of agri- 
cultural land (farmland plus nonfarm 
grazing land) that has been slowly 
declining now for about 40 years. 

Farmers, on a rather short notice, 
could further increase output from the 
land now in agriculture. It is a com- 
forting thought, for, while surpluses 
may cause problems at times, our 
population is increasing, and there is 
no land beyond the frontier as there 
was a century ago. 

Progress is good, but change brings 
problems. Some problems come from 
the upsetting of old patterns and re- 
lationships. Some exist only in the 
sense that change has opened up new 
possibilities, new horizons. Farmers 
face problems of both kinds today as 
they decide how to use their land. 

THE CHANGES in farming have had 
diverse effects on the ability of various 
kinds of land to produce net income. 

A farmer can turn out more today 
regardless of the land he is on, but 
some are not able to turn out enough 
more to maintain their position rela- 
tive to farmers on other kinds of land. 
For some, too, the costs of increasing 
output are higher than for others. 
Farmers on land ideally suited to corn 
have been able to reap the full in- 
creases that hybrid corn makes poten- 
tially possible, but farmers on land 
where drought may limit yields have 
benefited less from the improved 
varieties. 

Improved and less costly fertilizers 
have raised the income potential of 
farmers on sandy and gravelly soils 
that are level and in humid areas. 
Farmers on high-fertility, but poorly 

drained, steep, or otherwise handi- 
capped land have seen their income 
possibilities decline as a consequence. 
Improved sprinkler irrigation equip- 
ment has brought advantages to farm- 
ers with water at hand, by comparison 
to their competitors less favorably 
located with respect to water supplies. 

FARMING IS HIGHLY COMPETITIVE—so 
competitive, in fact, that farmers sel- 
dom think of their neighbors as com- 
petitors. The fact that so many farmers 
produce the same products and sell 
them individually in the same markets 
makes for—but masks—this competi- 
tive situation. 

A farmer can pass ideas and tricks- 
of-the-trade to his neighbor or all his 
neighbors without the consequences a 
shoestore operator would suffer if he 
passed tricks-of-the-trade to the other 
shoestore operator in town. Yet it is to 
my disadvantage if the farmers of 
many communities can adopt an im- 
provement that I cannot. 

The competition in agriculture has 
brought gains or losses quickly to all 
competitors—gains to those whose 
resources have responded to the new 
inputs and losses to those whose re- 
sources have not responded. 

Technological change in agriculture 
has made some kinds of land obsolete 
for farming. Some 8 million acres were 
in this classification in New York in 
1958. It is land that once had a place 
in farming. Other land has responded 
so much more fully, however, to the 
new things that have come to farming 
that this land is now no longer needed. 
(Agricultural production in New York 
has increased by one-third, while 9 
million acres have passed out of com- 
mercial production, 8 million becom- 
ing obsolete and 1 million going into 
urban and related uses.) 

Changes in the competitive positions 
of farmers on various kinds of land that 
still have a place in farming have been 
less spectacular than farm abandon- 
ment, but just as real. 

Land that can be farmed profitably 
at a higher level of output because of a 
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new technique should in time sell for 
more money than land that has proved 
to be less responsive to this technique. 

In that way, opportunities on various 
kinds of land, which still are adapted 
to farming, are supposed to be equal- 
ized—farmers will pay enough more for 
highly productive land to make their 
return per dollar invested no higher 
than the return they might have made 
on less productive but cheaper land. 

This notion that all differences in 
land will be faithfully reflected in land 
prices has been assumed in economic 
theory for a long time. 

People generally also cling to this 
idea. Their thinking often goes so far 
as to rule out the idea that land can 
really become obsolete for farming. 
Many seem to think that if farmers 
could learn the right way to handle 
"abandoned" land, they could prosper 
as well there as on any land. Enough 
instances, in which new techniques 
succeed in situations where all others 
have failed, occur to sustain this belief. 

Actually, however, when you study 
the land market and the participants 
in it, you find little reason for expect- 
ing land prices to be a precise reflec- 
tion of the income-producing power of 
farms. 

There is no land market as such. It 
exists only as an artificial aggregation 
of many local transactions. Neither 
buyers nor sellers are fully acquainted 
with all the different kinds of land that 
produce the same product and that 
therefore are in competition with the 
land under consideration in a given 
transaction. 

Farms vary widely and bear no 
grade stamp—like corn in a grain 
market or carcasses in a slaughter- 
house. It is hard even to find out what 
the previous owner of a farm was able 
to make on it. 

A farmer buying a farm is in much 
the same position a laborer would be 
in if he could get no more than a gen- 
eral idea of the wages paid by indus- 
tries but had to make a deposit of 10 
thousand to 50 thousand dollars to get 
a job—a deposit that might or might 
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not be refunded when he quits the job. 
Under those conditions, many laborers 
would get stuck; for some of them, the 
jobs with a low deposit requirement 
would be the only alternative, regard- 
less of the pay in other jobs. Most 
highly paid jobs would sell for more, 
but not for enough more, to equalize 
returns to laborers of equal ability on 
their time and invested capital. 

Rapid technological change compli- 
cates the problem of deciding what a 
farm is worth. Many sandy farms were 
worth little 25 years ago. It was expen- 
sive or impossible to add fertility and 
water. Today it is less expensive. 

The man who bought a sandy farm 
25 years ago probably paid too much 
for it in proportion to the earning 
power it had then. But since then he 
may have made a lucky gain as a 
result of a technological change that 
caused others to suffer losses. 

TECHNOLOGICAL CHANGE has come 
too fast and its consequences often have 
worked themselves out in ways that 
are too subtle for everybody to follow 
them closely. Statements like, £T can 
remember when . . ." and "this 
farm used to be the best in the coun- 
ty" indicate memories that are too 
long. The speaker may be living too 
much in the past. Yet one often hears 
such talk, and the thinking associated 
with it affects the prices of farms. 

Because prices lag behind forces of 
change, which are continuous and 
rapid, a continuous discrepancy exists 
among farms on different kinds of land 
in the ratios of their prices to their pro- 
ducing power. This source of dis- 
crepancy is added to factors that would 
produce discrepancies in a static situ- 
ation—a normal tendency to under- 
estimate differences in producing power 
among farms and a land market that 
includes large numbers of people who 
can buy only relatively cheap farms. 
The result is an array of land prices 
that often are not related very closely 
to the incomes that will be won from 
the land during the next generation. 

If we were to look further, we would 
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find that taxes also are not very closely 
adjusted even to current income pos- 
sibilities in farming. 

These discrepancies in land prices 
and taxes are among the major reasons 
why land is important to a farmer. The 
land a man farms will determine in a 
large measure the net income he can 
make, because it has an important 
effect on his receipts and expenses. 

Although a farmer operates as effi- 
ciently and economically as he can, 
he cannot overcome completely the 
adverse effects of a poor buy in land. 

Not all poor buys can be avoided, of 
course, because no one can predict ex- 
actly the trend in technological change. 

Other technical innovations will 
come. Some will change the relative 
usefulness of different kinds of land. 

Experience gives us some guide to 
the improvements we can expect in 
fertilizers, plants, and machinery. 
But the uncertainties in the types and 
degrees of change always will bring 
some unforeseen gains and losses to 
people who own land. 

But changes in the competitive po- 
sitions of farmers on various kinds of 
land are not the only consequences we 
see of the interaction between land 
and changing technology. 

A farmer, to succeed, must choose 
his land wisely. He must also fit his 
farming to the land he picks. This, 
too, is becoming more important as 
time goes by. Annual expenses per 
acre now often approach or exceed 
one-half the purchase price of the land. 

The task of tailoring the use to the 
land involves choices of the kinds of 
crops and livestock to be grown. It 
also involves choices of cultural prac- 
tices; lime and fertilizer rates; the 
timing of planting, cultivation, and 
harvest; selection of insecticides and 
fungicides; rotations; and many more. 

The farmer asks: What response can 
I get to more fertilizer for corn on my 
land? How will my land perform if 
planted to wheat? Would the east forty 
produce more corn if I plowed it in 
the fall? Would the back pasture pro- 
duce enough more to pay for the cost 
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of irrigation? Would the beans on that 
wet field respond enough to another 
dusting to make it worth while, or will 
their yield be limited more by wetness 
than by insects? 

The answers a farmer gives to such 
questions determine how near he comes 
to reaching the income ceiling of his 
land. And the best answers change con- 
stantly as varieties, fertilizers, equip- 
ment, and other things change. 

The problem of adjusting the kinds 
of land use can be separated from the 
problem of adjusting intensity, al- 
though both problems actually must 
be solved simultaneously to get a good 
answer for either. In other words: 
The question of whether to grow beans 
or corn on a field can be separated from 
the question of whether to use 200 or 
400 pounds of fertilizer on the corn. 
But the relative profitability of corn 
and beans cannot be compared prop- 
erly unless we know the net returns 
each will yield when grown in the most 
profitable manner. 

The choice of the most profitable in- 
put levels and practices—the most prof- 
itable rates of seeding and fertilization, 
the most profitable amount and timing 
of seedbed preparation and cultivation, 
and the like—must be made for each 
of the important alternative crops ac- 
cording to the way the land responds. 
Then receipts and expenses at those 
levels can be estimated, net returns can 
be computed, and alternatives can be 
compared in these terms. 

This process requires an intimate 
knowledge of land and its response to 
various treatments. The law of dimin- 
ishing returns will come into play. 
Yields will increase rapidly in response 
to initial increases in most inputs, but 
responses to further additions begin to 
decline at some point. 

The responses to the first increases 
(to additional fertilizer, say) and the 
point at which responses begin to de- 
cline differ, however, among different 
kinds of land. Costs of applying the 
fertilizer and other practices also may 
differ among different kinds of land— 
it costs more to plow steep land or to 
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irrigate fields far from sources of water. 
Each farmer could explore the re- 

sponse characteristics of his own land, 
but that would be costly and would 
take a long time. It is a job that can 
be done more efficiently by specialists 
who can study the combined experi- 
ences of many farmers, who can con- 
duct controlled experiments on vari- 
ous kinds of land, and who can relate 
both experimental and farm experi- 
ence to physical diflerences in land. 
With this background, the specialists 
can then prepare land classification 
maps on which they record their esti- 
mates of the response characteristics of 
all the various kinds of lands in large 
areas, such as counties and States. The 
maps are made available to farmers. 

Work of this kind has been under 
way for many years. The classification 
of soils, one component of land, is far- 
thest advanced. Classifications of to- 
pography, climate, and water supplies 
are moving ahead. Some efforts also 
are being made to classify land as a 
composite in terms of its overall re- 
sponse characteristics. 

THE PROBLEM of tailoring land use to 
the land reaches beyond the inputs 
that are used year by year. 

It includes decisions with respect to 
what kinds and sizes of buildings 
should be constructed, what fences 
should be built and where, and what 
kinds of drainage way s should be in- 
stalled. Even the building of an ade- 
quate level of general fertility, the ad- 
justment of soil acidity to a suitable 
point, the development of a favorable 
tilth in the soil, the layout of fields, and 
the installation of measures to control 
erosion are in part capital investments. 
These inputs have increased along with 
increases in the annual inputs we men- 
tioned earlier. Yet many farms need 
heavy additional investments in these 
kinds of capital improvements. 

Investments in capital improvements 
seldom increase the sale price of a farm 
enough to cover them, however, even 
when they would be a good investment 
for the farmer who continues to operate 
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his unit for a number of years. (In most 
sections, buildings bought with the 
farm are less expensive than those built 
later, fertility bought in the land is less 
expensive than that bought in a bag, 
and so on.) 

If the farmers of an area are stable 
and secure, they will make these in- 
vestments and benefit by them. But if 
investment capital is scarce, tenure un- 
certain, or knowledge of the returns 
from various capital improvements de- 
ficient, a potentially productive area 
may become badly underdeveloped. 

Many areas that appear to need more 
investment capital actually are areas 
that have been technologically dis- 
placed: The land cannot respond 
enough to pay for such investments. 
Classifications and descriptions of land 
need to be broad enough to include 
discussions of the responsiveness of the 
land to various kinds and amounts of 
capital improvements. 

Actually, a large number of institu- 
tional arrangements modify what a 
farmer can and will want to do with 
his land. These include credit agencies, 
Government farm programs, property 
laws, and many other legal and organi- 
zational arrangements down to such 
things as the policies followed in the 
acquisition of highway rights-of-way. 

Such elements also need to be tailored, 
if not to the land, at least to the farmers 
on the land. One form of tenure, of 
credit, even of property law, may work 
well in one place but not in another 
where the land is different. 

CONTINUED PROGRESS depends on 
maintaining a spirit of vigorous com- 
petition that will bring to able and 
energetic farmers rewards for ability 
and energy. 

It depends also on maintaining a 
stimulating and helpful institutional 
climate within which farmers can 
make their daily decisions in ways that 
arc consistent with the long-run goals 
of a progressive country. 

It depends no less on a deepening of 
our understanding of the land re- 
sources with which farmers work. 



Oranges do not grow 
in tJlG JNOrtiL Everyone knows that cotton, tobacco, 
and vegetables are grown in certain places; that dairy farms may 
produce fluid milk or butter or cream; and that some land suit- 
able for potatoes is used to grow soybeans. Why? Physical and 
economic forces give the answer and provide bases for outlining 
major type-of-farming regions, although modern technology has 

made agriculture more flexible. By Ronald L.Mighell, agricultural 
economist, Farm Economics Research Division. 

LAND, as we have seen, no longer occu- 
pies the leading place among the re- 
sources used in farming in the United 
States. Its central place has diminished 
with the progressive advance of tech- 
nology and the greater use of machines 
and other capital goods. 

In today's farming systems, the an- 
nual value of the services of the capital 
goods used outweighs the value of the 
services of land by about 2 to i. 

Farmers no longer are close captives 
of their environment. They are able to 
control and direct natural forces in 
many ways. The picture of Man wres- 
tling the raw forces of Nature with 
little more than his bare hands, as re- 
vealed in such works as Edwin Mark- 
ham's Man with the Hoe, and Grant 
Wood's American Gothic, has been 
banished to the past. Present ways of 
using land in farming are as far re- 
moved from this former reality as to- 
day's mechanized ways of building 
highways are from yesterday's pick- 
and-shovcl methods. 

This means that farmland can be 
used for more different purposes than 
ever before. The properties inherent 
in the land are now less restrictive, and 
other resources determine oftener what 
the most economic use shall be. The 
characteristics of land nevertheless still 
set limits that influence the broad pat- 
terns   of  agriculture.   The   successful 

farmer is the one who learns how to co- 
operate with the natural and biological 
processes that are linked to land. 

What determines how farmland shall 
be used in any area or region? Why are 
certain combinations of crops and 
livestock grown in one region, but not 
in another? Questions like these seek 
answers. 

In general terms, two groups of 
forces—the physical and the eco- 
nomic—influence the use of farmland. 

Physical factors are the ones that we 
think of in describing the land itself— 
climate, soil, topography, elevation, 
water supply, and the like. They are 
the properties that are naturally a 
part of the land. They were here before 
people occupied the land. 

Economic factors have to do with 
man in his relation to the land—near- 
ness to markets, communication facili- 
ties, public and private investments, 
patterns of ownership and manage- 
ment, and other institutional arrange- 
ments. The personal characteristics 
and skills of farm people in a region 
may be significant elements, too. 

One group of institutional factors 
that is especially notable in inter- 
national trade is referred to collectively 
as artificial barriers to trade. Many 
countries use tariffs, quotas, exchange 
restrictions, and other devices to "pro- 
tect" themselves from the competition 
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of others. Internal barriers to trade 
grow up even between sections and 
States in this country, sometimes in 
connection with such desirable ob- 
jectives as efforts to promote public 
health and sanitation. 

Economists began long ago to ex- 
plain the different uses of land in terms 
of the principle of comparative ad- 
vantage. This is a striking term. It 
means that which pays best. 

Land used according to its compara- 
tive advantage is used to produce the 
commodity or combination of com- 
modities that pays better than any 
other commodity or a combination of 
commodities under the given circum- 
stances. This sounds reasonably sim- 
ple, but the actual finding out of what 
pays best is often a complicated busi- 
ness. It cannot be discovered once and 
for all. Changing technology and 
changing conditions of demand and 
supply mean that comparative advan- 
tage is forever shifting. 

Suppose we look at the physical 
differences in land. Some of them are 
so obvious that many observers have 
considered that they might explain 
completely the different uses of land. 
In this country, for example, oranges 
can be grown only in certain favored 
frost-free areas in California, Texas, 
Arizona, Louisiana, and Florida—not 
in Minnesota and Maine. 

But even if there were no physical 
differences in land, there would be 
many different uses of land, because 
our wants and needs involve many 
different farm products. 

LOCATION THEORY was first devel- 
oped to explain how transportation 
costs determine the use of land. J. H. 
von Thünen, a German economist of 
the 19th century, was the first to 
analyze carefully this kind of location 
problem in a three-volume work. The 
IsolaLed State. He was fascinated, as 
many have been since, by the system- 
atic spatial geometry that results if 
one makes a few bold, simplifying 
assumptions. 

Von Thünen imagined an immense 
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plain, in the center of which he placed 
his isolated city-state. In this self- 
contained economy, the natural con- 
ditions—the climate, soils, topogra- 
phy, and all the rest—were entirely 
uniform. Extension in space, or dis- 
tance, was the only factor that made 
one place different from another. 

He then worked out the pattern of 
a farm production that would arise 
about the city in terms of the con- 
centric zones, which would minimize 
transportation costs. Bulky or perish- 
able products, like fluid milk and fresh 
vegetables, would be produced in the 
inner zones nearest the city. More 
concentrated products—those with a 
high value per unit of weight—and 
the less perishable items would be 
produced farther out. 

This kind of theory has been helpful 
in analyzing some of the aspects of the 
location of farm production. It ex- 
plains, for example, why our butter, 
cream, and fluid-milk areas are located 
at varying distances from market. 

Differences in the other physical 
characteristics of land, however, may 
have even more to do with the geo- 
graphic distribution of farm produc- 
tion. Mainly because most of these 
other characteristics are distributed 
so irregularly, we have a seemingly 
haphazard production checkerboard. 

Some areas have what is called an 
absolute advantage in production of 
certain commodities: Winter vege- 
tables grow only in frost-free areas. 
Bananas grow only in certain tropical 
situations. Cotton grows only within 
a given temperature range. Tobacco 
grows only on certain soil types. 

An absolute advantage is only an 
extreme form of comparative ad- 
vantage, however. The usual situa- 
tions are those in which any of a large 
number of products can be grown, 
but in which a few have relatively 
greater advantage. Frequently this is 
because the yields of the commodities 
grown are higher than yields in com- 
peting areas, but it may not be true: 
It may be only that the commodities 
are   better   in   terms   of  value   than 
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competing products in the same area. 
The principle of comparative ad- 

vantage often is expressed like this: 
4'Each area tends to produce the 

products for which its ratio of advan- 
tage is greatest as compared with 
other areas or its ratio of disadvantage 
is least, up to the point where the land 
may be needed for some products less 
advantaged in the area in order to 
meet the demand for them at the 
prices that come to prevail." 

This statement implies a supply- 
demand balance between areas. The 
role of demand in this process should 
be emphasized. An area may be capa- 
ble of growing a fine crop of potatoes, 
for example, and yet in actual practice 
it will be used to grow only a fair crop 
of soybeans. The reason is that land 
capable of growing high yields of pota- 
toes is relatively abundant in the 
United States and land capable of 
growing soybeans is not—relative to 
the country's need for each crop. Much 
land in the northern Corn Belt that 
would grow good potatoes therefore is 
planted to soybeans, which will bring 
greater returns. If our need for potatoes 
were to increase fourfold, with other 
needs remaining the same, some land 
would be withdrawn from soybeans 
and other crops and planted to potatoes. 

AMERICAN FARMING is specialized 
more than farming in most countries, 
but this specialization does not usually 
express itself in single-product farming. 

A combination of two or three prod- 
ucts usually has a greater advantage in 
the use of land and other resources than 
any single product has. The seasonal 
nature of crop production and the un- 
even distribution of labor and machin- 
ery inputs open the way for special 
savings in dovetailing nonconflicting 
enterprises. Similar circumstances arise 
in livestock production. The interrela- 
tionships between feed crops and live- 
stock often form the basis for profitable 
combinations in an operating farm unit. 

Unique circumstances result in single- 
product specialization in a few highly 
specialized types of production. The 

growing of cranberries, for example, re- 
quires a heavy capital investment of a 
kind that is not suited to other lines of 
production. Citrus and many other 
fruits and nuts tend to be this way, too, 
for similar reasons. Some kinds of live- 
stock production may be highly spe- 
cialized. A notable example is the com- 
mercial production of broilers. Land is 
a relatively small item in broiler pro- 
duction, because standing room is 
about all that is needed. 

Usually we take the family farm for 
granted as an integral part of farm pro- 
duction. Yet much farm production in 
the world takes place under other forms 
of business operation. Even in the 
United States, about 30 percent of all 
farm production occurs on large-scale 
farms with cash receipts of 25 thousand 
dollars or more. Many of them could 
hardly be classified as family farms. 

Family farming has been defined in 
many ways. One definition is: 

"A family farm or ranch is one which 
provides the main source of income for 
the farm family and on which the farm 
operator (owner or tenant) or members 
of his family make most of the mana- 
gerial decisions, participate regularly 
in farmwork, and normally supply a 
substantial part of the labor needed to 
operate the farm.55 

This definition would include most 
family farm units except part-time, 
residential, and sharecropper units. 
About two-thirds of the farm produc- 
tion for sale comes from family farms. 

The form of the farm operating unit 
may affect the choice of enterprises, 
the scale and efficiency of operation, 
and the comparative advantage of dif- 
ferent farm commodities in an area. 
The status of the commercial broiler 
industry in 1958 is an example. Con- 
tracts between feed dealers or proces- 
sors and farmer growers have so cush- 
ioned the risks and increased the effi- 
ciencies of operation that new special- 
ized areas of broiler production have 
been built up rapidly. 

Development of corresponding ver- 
tical integration in the production of 
fresh market eggs and in other kinds 
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of farm commodities may have similar 
eiTccts on the location of production 
and may change the comparative ad- 
vantage of different areas. Bulk han- 
dling of milk and of feed grains and 
other farm supplies is a technological 
factor designed to reinforce other tend- 
encies that may give differential ad- 
vantages to some areas. 

MAJOR TYPE-OF-FARMING REGIONS in 
the United States delineate some of 
the broad groupings of types of farm- 
ing that characterize particular parts 
of the country. One should realize that 
these regions are only oversimplified 
and partial images of complex farming 
situations. Wide variations in type of 
farming occur in each region. Some of 
these variations have little in common 
with the type that appears to be most 
representative in a region. 

The regions discussed in chapters 
that follow arc the Northern Dairy re- 
gion, the Corn Belt, the Cotton Belt, 
the wheat regions, the western grazing 
region, and the general farming region. 

Of them, the Corn Belt is the most 
homogeneous in its agriculture, and 
Iowa is probably the most uniform part 
of the Corn Belt. Yet even in Iowa 
there are many contrasting types of 
farms. The Corn Belt probably contains 
within its elastic limits more highly 
productive land than any other area 
of equal size in the world. 

The Northern Dairy region has 
rougher, less productive soils than the 
Corn Belt, but its cooler climate is 
better adapted to production of pas- 
ture and forage. That fact and the 
nearness of markets for fluid milk and 
other dairy products give it a compara- 
tive advantage in dairy production. 
A considerable amount of poultry and 
eggs is produced in the region, much 
of it on the specialized farms. Fruits 
and vegetables are grown in favorable 
locations. 

The Cotton Belt has a long history, 
varied institutions, and a changing 
economy in which cotton has been mi- 
grating westward. In large part, the 
older   eastern   part   of  this   belt   has 

US 
shifted to other kinds of farming. Many 
significant changes are in progress there. 

The wheat regions represent the re- 
sult of a long evolution in application 
of modern technology to an ancient 
crop. Marginal costs of wheat produc- 
tion under full mechanization are so 
low as to challenge the traditional feed 
grains in many sections. Marked shifts 
in the use of land toward more perma- 
nent grass and livestock production are 
likely. 

The western grazing region includes 
public and private land, much of 
which is suitable only for grazing beef 
cattle and sheep. Availability of water 
is frequently a limiting factor. 

The general farming region includes 
a variety of general situations in addi- 
tion to many small areas of specialized 
types of production like tobacco, pea- 
nuts, and fruits. Some of the general 
farming region lies between the two 
agricultural worlds of the Corn Belt 
and Cotton Belt. 

Fruit, truck, and special-crop areas 
are shown on most generalized type- 
of-farming maps, but they are smaller 
areas of intensive specialization scat- 
tered so that they do not form a con- 
tiguous region. Areas along the Atlan- 
tic seaboard, on the shores of the Great 
Lakes, along the gulf coast, and in 
California offer special climatic and 
soil conditions that have comparative 
advantage for many fruits and vege- 
tables. These areas formerly were too 
distant from markets, but the develop- 
ment of rapid transportation and re- 
frigeration in transit has so reduced the 
cost and increased the feasibility of 
shipment as to give the more distant 
areas access to any of the largest 
markets. 

The broad type-of-farming regions 
thus trace out the major effects of 
physical and economic forces. The dis- 
tribution of physical resources is re- 
sponsible for many of the boundaries 
indicated on the map—but command 
of modern technology and capital 
goods has given man control of the 
forces of Nature and has made agricul- 
ture more flexible. 
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Changes in the Northern 
Ucliry reglOn. This summary of farming operations, 
history, and production in the city-dominated Northeast and 
Lake States concludes with the statement that recent trends are 
likely to continue indefinitely. The domestic market for farm 
products may expand, but the acreage of cropland and pasture 
may continue to decline. By Herbert C. Fowler y agricultural econo- 

mist, Farm Economics Research Division. 

DAIRYING is the main farm enterprise 
in the Northern Dairy region. More 
than half of the cleared farmland here 
is used to provide feed crops and pas- 
ture for dairy cattle. Farmers here re- 
ceive more cash income from sales of 
dairy products than from the sales of 
all crops. They take in about twice as 
much money from sales of dairy prod- 
ucts as from sales of meat animals. 
About three-fifths of the dairy farms 
in the United States are here. 

Despite the relative importance of 
dairying, however, dairy products ac- 
counted for only 35 percent of total 
cash receipts from farm marketings in 
the region in 1956. Poultry and eggs 
accounted for 18 percent; meat ani- 
mals, 16; feed crops, 6; truck crops, 
5; other vegetable crops, 4; fruits and 
tree nuts, 3; oil crops, 3; food grains, 
2 ; tobacco, 1 ; other crops, 6; and other 
livestock products, 1 percent. 

In this discussion, we include in the 
Northern Dairy region all of the 11 
Northeastern States, from the Cana- 
dian border to the Potomac River, and 
the three Lake States of Michigan, 
Wisconsin, and Minnesota. 

A more precise delineation would 
include several additional counties 
in northeastern Illinois, northeastern 
Ohio, and northern Virginia. It would 
exclude several counties in southern 
Minnesota, which in reality are a part 
of the Corn Belt; several counties in 
western Minnesota, which are in the 
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Northern Plains (spring wheat) region; 
Aroostook County, in Maine, which is 
primarily a potato-growing area; and 
several other counties that for one rea- 
son or another are better adapted to 
the production of truck crops, fruit, 
tobacco, or poultry than to dairying. 

The Bureau of the Census classified 
about half of the commercial farms in 
the Northern Dairy region as dairy 
farms in 1954. The proportion ranged 
from less than 30 percent in Delaware, 
Maryland, and New Jersey to more 
than 75 percent in Vermont and Wis- 
consin. Slightly more than a third of 
the commercial farms in Maine, Mas- 
sachusetts, Michigan, and Minnesota 
were dairy farms. The proportion in 
the whole country was 16 percent. 

Farms were classified as dairy farms 
if the dairy enterprise accounted for 
50 percent or more of the total value of 
farm products sold. Sales of milk and 
other dairy products did not have to 
exceed 30 percent of the total if milk 
cows represented 50 percent or more 
of all cows and sales of dairy products, 
together with the sales of cattle and 
calves, amounted to 50 percent or 
more of all sales. 

Dairy farms were the commonest 
type of farm in all States in the North- 
ern Dairy region, except Delaware and 
New Jersey, where poultry farms were 
most numerous but where dairy farms 
led also in terms of land use. 

Poultry farms ranked second to dairy 
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farms in southern New England, New 
York, and Pennsylvania on the basis 
of number of farms. Cash-grain farms 
were second in Michigan and Minne- 
sota. Other field-crop farms were sec- 
ond in Maine and Maryland. Other 
livestock farms and general farms were 
relatively more important in the Lake 
States than in the Northeast, but they 
also were numerous in Pennsylvania. 

The total value of milk and cream 
sold by all farmers in the Northern 
Dairy region amounts to nearly 2 
billion dollars annually, or about half 
the national total. Census data indi- 
cate that dairy farms account for about 
90 percent of the total. Sales of dairy 
products by operators of other types 
of farms are more important in Minne- 
sota than elsewhere in the region. 

More than 90 percent of the oper- 
ators of dairy farms now sell whole 
milk rather than cream. The percent- 
age was even higher in the Northern 
Dairy region and is increasing steadily. 
Minnesota ranked high in numbers of 
dairy farmers who sold cream (29 per- 
cent), but Iowa, a Corn Belt State, 
led in sales of farm-separated cream. 
Nearly 500 thousand American farm- 
ers sold cream in 1954, but only 10 
percent sold enough to be considered 
dairy farmers. Farmers who sell 
cream frequently feed the skim milk to 
hogs and chickens. This practice in- 
creases the income from the nondairy 
enterprises. 

THE TOTAL LAND AREA of the North- 
ern Dairy region is about 235 million 
acres. A little more than a third is 
used for crops and pasture. 

About half of the land is wooded, 
although much of the wooded area is 
better than some of the land that is 
farmed in other parts of the world. 
Some of it has been used for farming 
in the past and could be farmed again 
if we needed more farmland, but under 
present conditions it pays to raise more 
on fewer acres. 

Although the population of the 
United States increased by about 27 
percent from 1940 to 1956, the acre- 

age of nonwooded farmland in the 
Northern Dairy region declined by 
more than 10 percent. 

More land is used for dairying, how- 
ever. The continued substitution of 
tractors for horses as the main source of 
farm power has made available for 
dairying and other uses a substantial 
acreage that provided feed for horses 
in 1940. Mechanization has made it 
more and more profitable to use some 
of the roughest cropland for perma- 
nent pasture and to farm the best 
land more intensively. These changes 
were encouraged by a quadrupling 
of farm wage rates, while the prices 
of tractors, gasoline, and fertilizer in- 
creased much less. 

Dairy farming can compete with 
other types of farming in most of the 
Northern Dairy region for several rea- 
sons. Most of the farms are advan- 
tageously located with respect to city 
milk markets. Milk is highly perish- 
able. In warm weather, it must be 
kept under refrigeration from milking 
time until it is consumed. Also, because 
milk is about 87 percent water, it is 
expensive to ship long distances. Most 
of the milk that is consumed in fluid 
form is produced within 200 miles of 
where it is consumed. The high cost of 
transporting fluid milk accounts large- 
ly for the fact that only 38 percent of 
the milk cows in the country are in the 
Northern Dairy region and that very 
little whole milk produced in the re- 
gion is shipped as such far beyond its 
borders except on a temporary basis. 

The region is too far north for crops 
that need a long growing season or that 
fail to do well in a cool climate. In 
years of early killing frosts, even corn 
does not mature in the northernmost 
parts of the region. 

Although the climate is favorable 
for small grains like oats, barley, and 
wheat, the physical characteristics of 
much of the land are not favorable 
for them. Some of the fields arc quite 
stony. Many are small because of the 
rough terrain. Large laborsaving ma- 
chinery and equipment that can be 
used on most farms in the Corn Belt 
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Dairy farms in 1954. 

and Great Plains therefore cannot be 
used advantageously on much of the 
land in the Northern Dairy region. 

Dairy cattle can make good use of 
land that is difficult to plow. Some 
permanent pastures have never been 
plowed, and some fields from which 
hay is harvested each year have not 
been  plowed  in  decades. 

The Northern Dairy region has ap- 
proximately 8 million dairy cows, of 
which about 6 million are on dairy 
farms. A dairy cow is one kept prima- 
rily for milk rather than for beef or 
veal. Calves on most dairy farms get 
less than 10 percent of the available 
milk supply. 

Most of the dairy cows on commer- 
cial farms in the Northern Dairy re- 
gion are in herds of 20 or more. About 
10 percent in 1954 were in herds of 
fewer than 10 cows. About 27 percent 
were in herds of 30 or more. 

Dairying in the Northeast differs 
from dairying in the Lake States in 
several respects. Although dairy farms 
in the Northeast accounted for about 
55 percent of the total value of milk 
and cream sold by all dairy farmers in 

the entire Northern Dairy region in 
1954, they accounted for only 48 per- 
cent of the total milk sold and 8 percent 
of the total cream sold. 

Most of the milk that is produced in 
the Northeast is consumed as fluid milk 
or cream, whereas in the Lake States a 
much larger share is converted into 
evaporated milk, condensed milk, but- 
ter, and cheese. 

The Northeast is a deficit area so far 
as manufactured dairy products are 
concerned, whereas the Lake States 
produce more manufactured dairy 
products than are consumed in the 
area. This accounts largely for the fact 
that the average price received by 
farmers for milk is about 1 dollar per 
100 pounds higher in the Northeast 
than in the Lake States. 

The average dairy farm in the 
Northeast is somewhat larger in total 
acres than the average dairy farm in 
the Lake States. The main difference 
is in acreage of woodland. They are 
about equal in terms of cropland. 

Northeastern dairy farms are more 
specialized than those in the Lake 
States.   Their   operators   raise   fewer 
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pigs, keep more cows, produce more 
milk, and buy more feed concentrates. 

Most of the dairy farms in the North- 
ern Dairy region are family operated. 
Fewer than 2 percent of the dairy farm 
operators in Wisconsin and fewer than 
8 percent in New York spent as much 
as 2,500 dollars for hired labor in 1954. 

THE TYPICAL family-operated dairy 
farm in the central Northeast (New 
York and Vermont) is a farm of ap- 
proximately 200 acres. About 75 acres 
are harvested cropland. It has about 
26 milk cows, 13 head of other cattle, 
about 90 chickens, and a pig or two 
for home use. 

The total value of farm capital on 
such a farm in 1954-1956 was close to 
28 thousand dollars, of which real 
estate accounted for 53 percent; ma- 
chinery and equipment, 18 percent; 
livestock, 20 percent; and feed and 
supplies, 9 percent. 

Some 4,400 hours of labor are used 
annually on farms of this size. An aver- 
age of 16 percent of the labor is hired, 
but the percentage varies from farm to 
farm according to the availability of 
family labor. Farmers in this and other 
regions frequently exchange work with 
neighbors. 

Hay and grass silage account for 
about two-thirds of the harvested crop- 
land. Corn and small grains account 
for most of the rest. 

Oats arc the most important small- 
grain crop. Barley and wheat also are 
grown on some farms. Oats or another 
small-grain crop may be seeded as a 
companion crop for clover, alfalfa, or 
mixtures of grasses and legumes. The 
companion crop on many farms is cut 
green for hay or grass silage. Barley 
and wheat are harvested oftener for 
grain than for hay or silage on farms 
where they are grown. 

Gross farm income on typical family- 
operated dairy farms in the central 
Northeast averaged 9,800 dollars an- 
nually in 1954-1956. Milk accounted 
for 84 percent of the total receipts; 
cattle and calves, 8 percent; and 
poultry and eggs, 7 percent. Produc- 

tion expenses on these farms averaged 
about 5,750 dollars annually. Expendi- 
tures for purchased feed accounted for 
35 percent of the total. 

Machinery costs, including depre- 
ciation, repairs, and motor supplies, 
accounted for about 27 percent. Among 
the other items of expense, farm prop- 
erty taxes, depreciation charges on farm 
buildings and fences, and wages paid 
for hired labor were most important. 

The average net farm income was 
about 4,050 dollars. This figure repre- 
sents the return on the money invested 
in the farm business and the unpaid 
labor contributed by the farm opera- 
tor and members of his family. It in- 
cludes the value of products consumed 
by the farm family that were produced 
on the farm, the rental value of the 
dwelling, and the net cash income 
from farming, adjusted for inventory 
changes. 

THE TYPICAL family-operated dairy 
farm in western Wisconsin from which 
milk is sold for processing is a farm of 
about 145 acres. It has about 65 acres 
of harvested cropland. It has 17 milk 
cows, 11 head of other cattle, and 11 o 
chickens. An average of 3 litters of pigs 
are raised annually. 

The total value of farm capital on 
such a farm in 1954-1956 was close to 
22 thousand dollars, of which real es- 
tate accounted for 50 percent; ma- 
chinery and equipment, 24 percent; 
livestock, 19 percent; and feed and 
supplies, 7 percent. 

The labor used on such a farm aver- 
aged about 4 thousand hours a year in 
1954-1956, of which about 12 percent 
was hired. 

The chief crops on dairy farms in 
western Wisconsin are corn, oats (or 
other small grains), and hay, but corn 
and small grains are more important 
on dairy farms in this area than they 
are on dairy farms in the central 
Northeast. A larger percentage of the 
corn is harvested for grain in Wiscon- 
sin. Some of it is fed to hogs and to 
dairy cattle and chickens. 

The acreage of hay (other than grain 



ii8 YEARBOOK   OF  AGRICULTURE  1958 

UNITED STATES TOTAL, 20,182,803 

DOT = 2.500 COWS 
(county unit basis) 

Milk cows in /95^. 

hay) on western Wisconsin dairy farms 
is less than half the total acreage of 
cropland harvested. This compares 
with two-thirds of the acreage of crop- 
land harvested on dairy farms in the 
Northeast. Because crop rotations are 
shorter on Wisconsin farms, the hay 
is of better quality and the average 
yield per acre is higher. 

The average gross farm income on 
typical family-operated dairy farms 
was 6,450 dollars a year in 1954-1956. 
Milk accounted for 67 percent of total 
receipts; cattle and calves, 12 percent; 
hogs, 9 percent; and poultry and eggs, 
9 percent. Farm production expenses 
averaged 3,850 dollars annually. Ma- 
chinery cost, including depreciation, 
repairs, and motor supplies, accounted 
for 41 percent of the total. Expendi- 
tures for purchased feed constituted 
19 percent of total production expenses, 
compared with 35 percent on dairy 
farms in the central Northeast. 

Net farm incomes on typical family- 
operated dairy farms in western Wis- 
consin whose operators sell milk for 
processing averaged about 2,600 dol- 
lars a year. This is less than the com- 

parable figure for typical family-oper- 
ated dairy farms in the Northeast. It 
is also less than the average net farm 
income on similar dairy farms in Wis- 
consin that sell milk for fluid use. 

Net returns from 1947 to 1956 were 
apparently about the same on dairy 
farms in the Lake States as on dairy 
farms in the Northeast, if farms of sim- 
ilar size and market outlets are com- 
pared. 

Incomes on dairy farms in the two 
areas get out of line from time to time 
for several reasons—such as weather; 
the deviation in prices of milk in differ- 
ent markets from their normal rela- 
tionships; and the changes in relative 
prices of milk, hogs, and feed grains, 
which tend to have different effects on 
incomes of dairymen in the two areas. 

MOST DAIRYMEN in the Northern 
Dairy region own at least some of the 
land they use. About 92 percent of the 
dairy farms in New York State and 
about 83 percent of those in Wiscon- 
sin were operated by owners or part 
owners in 1950. Dairymen who own 
their farms can make use of their spare 
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time by keeping up and improving 
their farm property. 

The landlord and tenant of rented 
dairy farms in many instances are re- 
lated. Often a son operates the farm as 
a renter until he inherits the property 
or until he can buy out the other heirs. 

More than half of the dairy farms 
that are operated by tenants in Wis- 
consin are rented on a livestock-share 
basis. The cash basis is somewhat com- 
moner in New York. 

Good dairy farms are seldom avail- 
able for rent. The ordinary year-to- 
year rental agreement between owner 
and operator is usually not satisfactory 
to either party. The operator is not in- 
clined under such an arrangement to 
invest in soil-building crops like alfalfa, 
and the productivity of the soil tends 
to decline. 

Most dairymen in the Northern 
Dairy region own some farm real es- 
tatc,but many have the use of additional 
land that they do not own. Research 
conducted by Richard G. Wheeler 
and Dr. John D. Black of Harvard 
University indicated that in 1945-1947 
at least half of the commercial dairy 
farm operators in New England had 
arrangements for using land that was 
owned by others. Their studies showed 
that the proportion was as high as 80 
percent in southern New England and 
38 percent in northern Vermont. 

Dairymen often obtain standing hay 
from their neighbors in this and other 
parts of the Northern Dairy region. 
They often pay little or nothing for it. 
The payment depends to a consider- 
able extent on the quality of the hay 
and the amount of competition for it. 

A dairy farmer occasionally rents 
pastureland from a neighbor. The rent 
paid for pastureland and whether or 
not the land is used at all frequently 
depend on the condition of the fences. 
Fences are not always kept up, espe- 
cially when the owner keeps no live- 
stock himself. 

The opportunity that many dairy- 
men have of cutting hay on nearby 
farms and estates and of renting addi- 
tional pasture has helped to increase 

the output of milk on commercial 
dairy farms. It also has been one of the 
reasons for the relatively low yields of 
hay in areas like southern New Eng- 
land, where the number of dairy farms 
has declined rapidly. Yields of hay are 
usually higher on land dairymen own 
than on land from which they merely 
harvest the crop. One reason is that 
most of the land which dairymen use 
but do not own receives no manure, 
commercial fertilizer, or lime. 

The average dairyman in the North- 
ern Dairy region uses about 240 dol- 
lars' worth of commercial fertilizers 
and lime a year. 

Purchased feeds also help to maintain 
soil fertility on many dairy farms— 
especially in the Northeast, where the 
average dairyman spends about 2 
thousand dollars a year for concen- 
trates. Other things being equal, farm- 
ers who buy substantial quantities of 
grain can keep more animals on a 
given acreage than those who depend 
largely on homegrown feeds. They 
therefore have more manure per acre. 

THE USE OF LAND in the Northern 
Dairy region has changed a great deal 
over the years, in colonial days before 
much of the region was settled, pro- 
duction of farm products was almost 
entirely for home use. By 1840 a lim- 
ited market for farm products was 
emerging in the industrial cities that 
were springing up along the larger 
rivers. Nearby farms were beginning 
to supply these growing markets with 
such products as meat, milk, butter, 
fruit, vegetables, hay, and firewood. 
More distant farms were able to sup- 
ply some of the wool, hides, cheese, 
and small grains that were also in 
demand. 

The development of inland water- 
ways in the first half of the 19th cen- 
tury was a factor in the early growth 
of cities and the demand for farm prod- 
ucts. Among the many canals that 
were built, the Eric, which connected 
the Great Lakes with the Hudson 
River, was undoubtedly the most im- 
portant. Upon its completion in 1824, 
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freight rates from Buffalo to New 
York City dropped from about 100 
dollars a ton to less than 10 dollars. 

Milwaukee, Wis., by 1862 had be- 
come the leading primary wheat mar- 
ket in the world, a distinction it held 
until 1873. Wisconsin farmers during 
this period received about 60 percent 
of their gross income from the sale of 
wheat and other crops and 10 percent 
from dairy products. Now they get 60 
percent of their income from dairy 
products and 15 percent from crops. 
Wheat accounts for less than 1 percent 
of the total. 

Dairy farms that sell fluid milk for 
consumption in large cities came into 
being in strictly rural areas when rail- 
roads were built. New York City re- 
ceived its first shipment of milk by rail 
in 1842 and its first shipment by re- 
frigerator car in 1881. Much of the 
milk that was consumed in New York 
City before 1840 was produced within 
the city limits. Now practically none 
of the milk used in New York City is 
produced within a distance of 50 miles. 

These developments in railroad 
transportation brought about drastic 
changes in the agriculture of the re- 
gion. The number of sheep in New 
York State declined from more than 
6 million head in 1845 to fewer than 
2 million in 1900, while the number 
of dairy cows rose from less than 1 
million to about 1.5 million. Feed 
grains replaced wheat on approxi- 
mately 500 thousand acres, and the 
acreage of hay increased by about 50 
percent. A substantial acreage was 
required to provide feed for horses in 
towns and cities as well as on farms. 

Much farmland was abandoned after 
1900 in the Northeast, but the acreage 
of land in farms continued to increase 
in the Lake States until about 1940. 
The decline in New York during the 
first half of the century amounted to 
nearly a third, while the increase in 
Wisconsin amounted to about a sixth. 
Numbers of dairy cows dropped by 
nearly 300 thousand in New York and 
increased by more than 1 million in 
Wisconsin. 
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Farm income, per farm, of dairy farms in the 
Central Northeastern States. 

The development of motor transpor- 
tation, the farm-to-market roads, and 
rural electrification improved con- 
siderably the competitive position of 
farms in outlying areas. More oppor- 
tunities for nonfarm employment came 
to rural people, and part-time farming 
increased. 

Mechanization gave further impetus 
to these developments. Many farms 
that had been large enough for several 
generations became too small to make 
efficient use of modern machinery and 
equipment. The mortality rate was 
especially high among hill farms and 
those with small fields and many 
stones. New York State lost a third of 
its farms and a quarter of its cropland 
from 1930 to 1954. Wisconsin, how- 
ever, lost only 16 percent of its farms 
and none of its cropland. 

The adjustments that farmers made 
to these latest advances in technology 
are reflected in the annual estimates of 
the Department of Agriculture relative 
to costs and returns by type of farm. 
From 1940 to 1956, for example, the 
average family-operated dairy farm in 
the Northeast increased by about 20 
percent in total acres, 35 percent in 
number of cows milked, and 65 percent 
in total output of milk. The number of 
tractors per 100 farms increased from 
about 40 to about 160, while the num- 
ber of horses per 100 farms dropped 
from about 270 to around 60. The 
constant-dollar value of all farm ma- 
chinery and equipment per farm about 
doubled. Hours of labor used per farm 
declined   by  one-fifth,   but  hours of 
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hired labor alone declined by two- 
thirds. The quantities of feed and 
fertilizer purchased per farm both in- 
creased by about 50 percent. The total 
value of farm assets per farm increased 
from about 10 thousand dollars to 
about 30 thousand dollars. Net farm 
income per farm increased from about 
1,100 dollars to about 4,280 dollars. 
The purchasing power of net farm in- 
come increased by about 90 percent. 

These changes reflect to some extent 
the decline in number of dairy farms. 
According to the census, there were 
11 percent fewer dairy farms in New 
York State in 1954 than in 1950 but 7 
percent more milk cows on dairy 
farms. A large part of the increase in 
average size of herd thus stems from 
the decrease in the number of farms. 

Among the more important reasons 
for the decline in number of dairy 
farms is that some farm operators were 
able to find better paying employment 
elsewhere. Sometimes the initial cost 
of complying with new health regula- 
tions or of getting equipped to handle 
milk in bulk has been more than the 
farmer could afford or was willing to 
invest. And, as I pointed out earlier, 
many dairy farms in the Northeast are 
not well adapted to some of the labor- 
saving machines, like the field-forage 
harvester. 

Farmers who have remained in busi- 
ness of producing milk have found it 
profitable to take over the share of the 
expanding market that the others re- 
linquished. By so doing they have been 
able to spread their overhead costs 
over a larger volume of output and 
thereby increase their net returns. 

This kind of adjustment also has 
occurred in the Lake States. The St. 
Lawrence Seaway project has pro- 
vided some of the nonfarm employ- 
ment opportunides that have enabled 
some dairy farmers to better them- 
selves financially. In giving up farm- 
ing, they helped to make it possible for 
the farmers who stayed in the dairy 
business to expand their output of milk 
without depressing the price unduly. 

Many of the recent trends that have 

been observed in the Northern Dairy 
region are expected to continue for an 
indefinite period. It will take at least 
several years for the size of farms to 
catch up with modern technology. 

Even though the domestic market 
for farm products is likely to expand, 
the acreage of cropland and open pas- 
ture will probably continue to decline 
in the Northern Dairy region. The ex- 
tent of the decline will depend on 
many factors, including Government 
programs, how much cotton, wheat, 
and other farm products this country 
will be able to export, and the general 
level of business activity. In any event, 
however, the expected decline in acre- 
age of farmland is likely to be more 
than offset by increases in crop yields 
in the country as a whole if not in the 
Northern Dairy region. 

There may be times when trends in 
land use are temporarily reversed, 
however. Although the acreage of land 
in farms declined in New York State 
by about 27 percent from 1920 to 
1954, it increased somewhat from 1930 
to 1935 and again from 1940 to 1945. 

In the more recent period it was the 
wartime demand for food that caused 
the increase. Milk production was sub- 
sidized, and many farmworkers were 
given draft deferments to bolster farm 
output. Large amounts of agricultural 
products were shipped abroad. 

In the earlier period the great de- 
pression caused an increase in the 
acreage of farmland. Opportunities for 
off-farm employment were not suffi- 
cient to take care of the normal flow 
of workers from farming to industry. 
To make matters worse, some who had 
lost their jobs in industry were forced 
to rejoin the farm labor force until 
something better turned up. Some of 
these were already living on farms. 

Eventually the country pulled out of 
the depression and the acreage of farm- 
land in the Northern Dairy region re- 
sumed its downward trend along with 
the number of persons engaged in 
farming. And with a pickup in de- 
mand, earnings of farm operators im- 
proved substantially. 
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tilG LvOrH JDGI tt Here is grown about 40 percent of 
the world's corn. The future of this section will reflect the 
balance between demands for livestock products and the greater 
production that science is bringing. The march of technology, 
which has meant mounting investments in modern equipment 

and materials, may increase the Corn Belt's advantage in the 

production of corn and livestock. By C. W. Crickman, Northern 
Field Research Section, Farm Economics Research Division. 

THE CORN BELT centers in the middle 
Mississippi River Valley. It is bounded 
on the east in Ohio by the foothills of 
the Appalachian Mountains and on 
the south by the rough topography 
along the Ohio River and the Ozark 
uplift in Illinois and Missouri. Its west- 
ern and northern boundaries are estab- 
lished by the dry weather of the Great 
Plains and the short growing season 
and cool summer nights of the Lake 
States. 

Land in the Corn Belt is generally 
level or gently rolling. The deep, warm, 
fertile soils are rich in organic matter 
and nitrogen. They are well adapted to 
the production of feed grains, soybeans, 
grasses, and legumes. Sufficient rain- 
fall, well distributed throughout the 
growing season, hot days, and warm 
nights are also ideal for these crops. 

To have level topography, fertile soil, 
generous rainfall, and favorable tem- 
peratures combined in so good a bal- 
ance is rare. In fact, of the 100 million 
acres in the United States that soil 
technicians describe as excellent for 
grains, grasses, and legumes, about 
three-fourths are in the Corn Belt. 

The Corn Belt is well named. The 
deep, black soils and the climate are 
nearly perfect for corn. The soils have 
the desirable characteristics of friabil- 
ity, aeration, water-holding capacity, 
and plentiful nitrogen. 
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The relatively flat topography per- 
mits an intensive corn-cropping pro- 
gram with modern laborsaving ma- 
chinery. About three-fourths of the 
corn harvested for grain in the United 
States and about 40 percent of the 
world's output of corn are grown in the 
Corn Belt. 

But the corn crop draws heavily on 
even the abundant fertility of the soil. 
It is particularly seasonal in its use of 
labor and equipment. To protect or 
replenish the structure and productiv- 
ity of his soils and to spread the use of 
his labor and equipment, a Corn Belt 
farmer grows other crops with corn— 
chiefly oats, soybeans, wheat, and hay 
and pasture crops—in his cropping 
system. He seldom grows corn on more 
than half of his cropland. The oat crop 
is seeded in the spring before work on 
the corn crop begins and is cut in the 
summer when cultivation of corn is 
about over. Soybeans, the second most 
profitable crop in the area, are planted 
after corn and harvested earlier.Winter 
wheat is seeded in the fall when the 
harvest of other crops is mainly over. 

Oats and wheat are the transitional 
crops in the rotation between corn or 
soybeans and the grass or legume soil- 
building crops that are essential to a 
program of soil maintenance and im- 
provement. Oats and the forage crop 
are planted together. As the oat plant 



THE USE OF LAND IN THE CORN BELT 

is taller and matures more quickly than 
grasses and legumes, the oats can be 
harvested without much damage to the 
other crop. A primary function of the 
oats is to serve as a companion crop to 
the forage crop, shading out weeds and 
providing some protection from wind 
and sun while the young forage plants 
become established. 

Thus the feed crops—corn, oats, 
and hay and pasture—and soybeans 
form the chief basis of the farming 
system in practically all parts of the 
region, not only in respect to the 
cropping program but also in selecting 
livestock enterprises to utilize the feed 
crops. The dominant crop, corn, which 
is primarily a mcatmaking feed, is used 
chiefly for fattening hogs and beef 
cattle. About two-thirds of all the hogs 
and one-fourth of all the cattle and 
calves in the United States in 1954 
were on farms in the Corn Belt. 

Chickens are a minor enterprise, 
but farm flocks are kept on many of 
the farms. Between a fourth and a 
third of the poultry in the United 
States is in the Corn Belt. About half 
of the sheep and lambs "on feed" are 
fattened in the Corn Belt. Sheep are 
kept on a few farms. 

The dominance of the corn crop 
and meat-animal production is more 
pronounced in the central part of the 
region. Even so, différences in topog- 
raphy and soils within the central 
section are chiefly responsible for 
three characteristic types of farming 
in the central part of the Corn Belt— 
cash corn, oats, and soybeans; hogs 
and cattle fattening; and hogs and 
cattle raising. Other types are dom- 
inant in the border areas. 

CORN, OATS, AND SOYBEANS are grown 
for sale on large farms in east-central 
Illinois and central Iowa. The level 
land has not been subject to serious 
damage from erosion even though it 
has been heavily cropped. Some farm- 
ers replenish nitrogen and organic 
matter in the soil by growing corn 
and an oais-clover combination in 
alternate years. In the fall the clover 
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is plowed under as a green manure. 
The cropping systems in the area 

generally produce a large supply of 
concentrated feeds, but not enough 
hay and pasture for a beef-cattle 
enterprise. Hog enterprises also are 
smaller than in other parts of the 
Corn Belt, because farmers believe 
they cannot afford to take the time 
from production of crops that would 
be needed to handle efficiently a 
larger hog enterprise. 

Moreover, conditions that are favor- 
able to a grain type of farming also 
are favorable to tenant operation of 
the land. Landlords usually prefer to 
receive a share of the crop as payment 
for use of the land. They also often 
prefer to seal for a Government loan 
or to sell their share for cash soon 
after harvest. Thus they frequently 
are not interested in providing build- 
ings and fences; and, as their tenure is 
often uncertain, tenants cannot afford, 
to put much money in the fences and 
equipment that are needed in live- 
stock production. All these conditions 
are unfavorable to development of a 
livestock system of farming, even 
though the cropping system is built 
mainly around feed grains. 

Cash-grain farms are the largest 
farms in the Corn Belt in both acres 
of land and total investment but the 
smallest in hours of labor used. The 
investment in 1954-1956 on a farm 
of 230 acres was 88.530 dollars. Crops 
were harvested from more than 80 
percent of the land. The rotation of 
crops was usually corn, corn, oats, 
and soybeans, plus about 16 acres of 
hay. With this cropping system there 
is produced a large volume of con- 
centrated feeds in proportion to forage 
from hay and pasture. 

Hogs consequently are the most 
important livestock enterprise. The 
hog enterprise consists of about 35 
hogs marketed annually. By feeding 
corn to hogs, farmers do a larger 
volume of business with only a 
limited addition to their investment 
in fixed resources. Thus hog feeding 
is a method of utilizing more fully the 
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farm operator's labor and thereby 
increasing his annual income. 

The cattle enterprise, as on about 
two-thirds of the cash-grain farms, is a 
combination of beef-cattle production 
and milk production. The herds are 
predominantly of the beef breeds. 
About half of the farmers who keep 
beef-breeding herds fatten a part or all 
of the cattle raised on the farm. The 
breeding herd of cows averages about 
seven head. 

The net farm income on typical 
cash-grain farms from 1954 to 1956 
averaged 8,220 dollars, which was 
somewhat higher than on hog-beef 
fattening farms. The relationship was 
reversed in 1947-1949, when prices for 
livestock were higher relative to prices 
for grain and soybeans. 

HOGS AND BEEF CATTLE are the chief 
livestock enterprises on the areas of 
loessal—or windblown—soil, which 
border parts of the Missouri and Mis- 
sissippi Rivers and usually are rolling. 

A relatively high percentage of the 
land therefore can be used only for 
permanent pasture. The cropland is 
rich enough to produce good yields of 
corn, but it requires careful manage- 
ment—relatively large acreages of 
grasses and legumes to give protective 
cover and maintain organic matter— 
because of its slope and susceptibility 
to erosion. A common cropping system 
consists of two fields of corn, one field 
of oats, and one field of hay and rota- 
tion pasture. 

The cropping systems include large 
proportions of corn to small grains and 
large proportions of high-quality hay 
to pasture. Both of these relationships 
are favorable to meat-producing live- 
stock enterprises. Few farmers sell 
grain. In fact, in the most highly spe- 
cialized livestock counties of the areas, 
some farmers regularly buy a con- 
siderable quantity of corn, notwith- 
standing the high production on their 
own farms. 

Because hogs convert concentrated 
feeds efficiently into meat, they have 
first call on the corn grown. But even 
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with an optimum-sized hog enterprise, 
many farms in these areas have a sur- 
plus of corn. The abundant hay and 
pasture are utilized better when fed to 
cattle in conjunction with a concen- 
trate ration. Beef cattle usually are 
selected in preference to dairy cattle, 
because fattening cattle use more 
grain in proportion to forage than do 
dairy cattle. 

Fattening cattle on grain reaches its 
maximum development in the United 
States in feedlots on farms in these 
areas. Most of the feeder cattle are 
born on western ranges in the spring. 
Some of them are shipped to the Corn 
Belt in the fall as feeder calves weigh- 
ing 350 to 450 pounds. Others are 
carried on the range over winter, arc 
grazed the following summer, and 
move to Corn Belt feedlots as 600- to 
700-pound yearlings. The heaviest 
movement of feeders usually is in 
October. The yearlings are fed to 
various weights and grades before they 
are sold for slaughter. Many are 
marketed in late spring and early 
summer. The largest volume usually 
comes in June. Calves, which fatten 
more slowly than yearlings, are mar- 
keted mainly in August and Septem- 
ber. Thus the cattle-feeding operation 
has a production and investment 
period that may range from 3 to 12 
months; 6 to 8 months is the common- 
est length of time. 

Records from a sampling of farms 
indicate that about half of the farmers 
in these areas fatten cattle for market. 
About 1 o percent of the cattle feeders 
fed lots of four carloads or more, and 
about 50 percent fed from one to three 
carloads. The rest fed less than a car- 
load and confined their feeding opera- 
tions largely to cattle of their own 
raising. Most farmers in the areas keep 
a small beef-cattle breeding herd. 
Those who do not fatten large lots of 
cattle concentrate more on breeding 
herds. 

The typical hog-beef fattening farms 
may comprise 200 acres, of which 140 
acres is harvested cropland. The in- 
vestment was about 59,440 dollars in 
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1954-1956. About half of the cropland 
is used each year to produce corn. The 
other half is divided between oats and 
hay in a ratio of about 7 to 5. 

The typical cattle enterprise con- 
sists of about two carloads of cattle 
fattened for market and a small breed- 
ing herd. The hog enterprise consists 
of about 150 hogs marketed annually, 
which requires farrowing about 30 
litters of pigs. The ratio of spring to 
fall litters is about 2 toi. The breed- 
ing herd of cows averages about six. 

The net farm income on typical hog- 
becf fattening farms was about 6,720 
dollars in 1954-1956. 

Hogs and cattle predominate on 
the southern side of the Corn Belt— 
in southern Iowa, northeastern Mis- 
souri, and the adjacent counties in 
Illinois—where the land is rolling and 
there is more hay and pasture and a 
smaller supply of feed grains. More 
than a third of the land is in pasture. 
The smaller supply of feed grains is 
due to the scarcity of good cropland 
and the low yields on the land used for 
crops—conditions that favor a beef- 
cattle enterprise in which more em- 
phasis is placed on grazing and less on 
fattening for market. The same condi- 
tions limit the production of hogs. 

Typical farms in this area are about 
220 acres. They had a total investment 
of 35,150 dollars in 1954-1956. The 
value of land and buildings here is 
about 100 dollars an acre. (It is more 
than 200 dollars an acre in the hog- 
beef fattening areas.) Less than half of 
the land is used for crops. The com- 
bination of crops is approximately a 
3-year rotation of corn, oats and soy- 
beans, and hay. The typical beef-cow 
herd includes 20 cows. The hog enter- 
prise is about half as large as on typi- 
cal hog-beef fattening farms. Net farm 
income in 1954-1956 was less than 
half as large as on the hog-beef fat- 
tening farms (3,040 dollars, compared 
with 6,720 dollars). 

SEVERAL BORDER AREAS differ with 
respect to use of land and livestock 
enterprises. 

Farms in the eastern part of the Corn 
Belt are smaller. The soils are lighter 
and better drained. Conditions favor 
production of soft winter wheat. Wheat 
is the dominant small grain in the crop 
rotation. Production of corn is no 
larger than is needed for the hog en- 
terprise. Income from farming thus 
comes primarily from the sale of wheat 
and hogs. 

On the northern side of the Corn 
Belt, in northeastern Iowa and north- 
western Illinois, the glacial-drift soils 
are a much older formation than in 
either the Wisconsin drift or the loess 
soil areas in Iowa and Illinois. They 
are more leached and more acid and 
have lower inherent productivity than 
the soils of the newer formation. 

A larger percentage of the farm usu- 
ally is in hay and pasture than in other 
crops. The acreages of corn and oats 
are about the same. This use of the 
land results in a large amount of forage 
in proportion to concentrated feeds. 
Thus when farmers have set aside a 
supply of grain for hogs, the amount 
left bears a wide ratio to the supply of 
roughage and pasture. 

Because the hog ration is mainly 
corn and production of oats is high in 
this area in relation to corn, the ratio 
of fattening grains to protein grains in 
the remaining supply of feed grains is 
favorable to dairying rather than to 
beef cattle. Also favoring dairying are 
the quality and carrying capacity of 
pastures. Pastures withstand the hot, 
dry period of late summer better in 
this area than in any other part of the 
region. Most of the milk is delivered 
to local creameries and condenseries. 

The farming on the western side of 
the Corn Belt is a transition between 
corn and livestock feeding and wheat 
and range livestock. The acreage of 
wheat increases relative to both corn 
and oats. The low productivity of the 
hay and pastúreland, chiefly because 
of low rainfall, means fewer cattle. The 
smaller production of corn means fewer 
hogs. More corn is sold from this part 
of the region than from the central 
livestock-feeding areas—partly because 
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of the uncertainty of rainfall, which in- 
creases the variation in crop yields. To 
avoid the hazard of not enough feed in 
dry years, farmers tend to understock 
with livestock. Thus they have a live- 
stock and cash-grain system of farming. 

PRODUCTIVITY AND LAND VALUES in 
different parts of the Corn Belt are 
measured fairly well by the intensity of 
corn production because corn so largely 
dominates the systems of farming. 

The intensity of corn production re- 
flects the acre yield, proportion of crop- 
land planted to corn, and the propor- 
tion of farmland that is used for crops. 
The relationship between corn produc- 
tion and land value therefore is closer 
in the central part of the Corn Belt 
than in the border areas, where corn 
has a less dominant position in the 
rotation. 

Land values are highest in east- 
central Illinois in the central cash-crop 
area, where the average value of farm- 
land in 1954 was 383 dollars an acre. 
Values ranged from 150 dollars to more 
than 300 dollars in the livestock-feed- 
ing areas. In areas where hay and pas- 
ture occupied more than half of the 
land, as in the hog-beef raising area in 
southern Iowa and northern Missouri, 
values generally ranged below 150 
dollars an acre. 

WE DIVIDED the Corn Belt into areas 
having different systems of farming 
chiefly on the basis of differences in 
topography and adaptability of the 
soil to crops. Wide differences in sys- 
tems of farming on individual farms 
are due to those factors and others, 
such as size of farm, tenure, market 
outlets, control of capital or credit, and 
operators' preferences and skills. The 
variation in systems of farming is 
noticeable particularly in the border 
areas, where topography is rougher and 
several soil types are closely inter- 
spersed. 

But farms also differ in the central 
Corn Belt as the quality of land, 
amount of capital available, and the 
level of management differ. 
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The need for grass and legume crops 
in the rotation is greater on low- to 
medium-quality land than on high- 
quality land. A limited amount of 
capital for operating expenses and an- 
nual capital investments restricts live- 
stock production and favors a crop 
rotation that includes a large acreage 
of corn. 

The level of management is reflected 
in the livestock system more than in the 
cropping system. Average managers 
tend to have a diversified livestock sys- 
tem that includes a dairy enterprise. 
Good managers tend to concentrate 
more on hogs and cattle fattening. 

Superior management also increases 
efficiency of operation, which is re- 
flected in net returns, particularly when 
the capital investment is adequate. The 
range in net return for well-organized, 
owner-operated, 240-acre Iowa farms 
at 1957 prices was from about 3,900 
dollars with low- to medium-quality 
land, limited capital, and average level 
of management to about 17,800 dollars 
with high-quality land, adequate capi- 
tal, and superior management. 

FROM YEAR TO YEAR, the fixed re- 
sources—land, buildings, and to a con- 
siderable extent machinery—of each 
Corn Belt farm can be utilized in many 
ways. Land and climate give the Corn 
Belt an advantage over other areas in 
production of several crops and several 
classes of livestock. The alternatives are 
relatively close as far as returns are 
concerned. 

Corn and soybeans are interchange- 
able in the crop rotation. The typical 
livestock enterprises—hogs, beef-cattle 
fattening, and poultry—can be insti- 
tuted, expanded, contracted, or liqui- 
dated in a year or two. And the em- 
phasis of many Corn Belt cow herds 
can be shifted from "kept for beef to 
"kept for milk" at any time by feeding 
some of the calves and marketing the 
milk. 

Thus the unspecialized character of 
the fixed resources and the relatively 
short period of production and invest- 
ment for livestock give farmers in the 
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Corn Belt the ability to adjust readily 
and quickly to changing economic 
conditions. This is in contrast to the 
dairy regions, for example, where the 
specialized nature of capital and the 
absence of attractive alternatives make 
adjustment to change in demand slow 
and difíicult. 

A farmer in the Corn Belt may 
choose among his alternatives on the 
basis of his expectation of future prices. 
The usual price relationships give corn 
a profit advantage among Corn Belt 
crops, and most farmers plant as much 
corn as is consistent with their ideas 
of good use of soil and a balanced pro- 
duction. 

In the fall when the size and condi- 
tion of the corn crop can be estimated 
reasonably closely, the farmers make 
decisions about marketing the crop. 
These are foregone decisions for some 
farmers; they regularly plan to feed 
most of their corn to livestock, and 
their feeding programs vary little from 
year to year. But others adapt their 
corn-marketing plans to their expec- 
tations of future prices for corn, hogs, 
and cattle. 

A farmer who expects the price of 
corn to be high compared with the 
price of livestock may curtail his live- 
stock enterprises considerably and sell 
part or all of his corn. If he expects the 
prices of both corn and livestock to be 
relatively low,, he may store his corn 
and take a price-support loan from the 
Government. But a farmer who expects 
the price of hogs to be high relative to 
the price of corn may decide to expand 
his production of hogs. He may expand 
his cattle-feeding program if he be- 
lieves that prices of fat cattle will be 
high compared with the current prices 
for feeder cattle and corn. 

The adaptability of agriculture in 
the Corn Belt is partly responsible for 
the phenomenon of the hog and cattle 
cycles. It also accounts for the rela- 
tively short duration of these cycles in 
production. 

GREAT CHANGES have been made in 
farming in the Corn Belt.  Energetic 
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and resourceful operators have adopted 
new technology and improved produc- 
tion practices—hybrid seed corn, more 
fertilizer, and legumes and grass- 
legume mixtures in place of grasses on 
many acres of hay and pasture and 
soybeans, which were unknown to 
Corn Belt farmers not many years ago 
and now rank high in value per acre 
and acreage. 

Formula feeds and associated addi- 
tives are increasing the level of feed 
conversion by livestock. They also 
represent a transfer from the farm to 
industry of an important part of the 
work and the source of knowledge in 
the compounding and preparation 
of livestock rations. The benefits of 
scientific skill in formulation of rations 
thus become more widely available to 
livestock producers. Antibiotics were 
included in 1958 in about go percent 
of commercially mixed poultry starter, 
grower, and broiler feeds; about half 
of the poultry layer and breeder feeds; 
about three-fourths of pig and hog 
formula feeds; and about 5 percent 
of dairy and beef formula feeds. Anti- 
biotics reduce death losses and increase 
output per unit of feed; adding them 
to creep-feeding rations for pigs may 
increase pig weights by 5 to 10 pounds 
at 8 weeks of age. 

THE ADVANCE IN TECHNOLOGY has 
been accompanied by a mounting 
investment in modern machinery, 
equipment, and buildings, and by 
greater expenditures for fertilizers, 
feed, seed, and the many chemical 
and biological products used to pro- 
mote the health and growth of plants 
and animals and to control the insects 
and diseases that attack them. 

Records from annual samplings of 
25 farms in Illinois during the past 
quarter century reveal that many 
changes have taken place. 

The average size of farms increased 
12 percent. The number of men em- 
ployed (12-month basis) dropped 14 
percent. The number of acres worked 
per man increased 32 percent. Total 
investment increased 65 percent per 
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acre and 117 percent per man. Total 
cash receipts per farm increased 157 
percent. Total cash expenses increased 
202 percent. 

The changes in the use of land in- 
cluded notable increases in acreage 
of hay, pasture and green manure 
crops, and soybeans, with correspond- 
ing decreases in wheat and barley. 
The proportion of the land in corn 
and oats remained about the same. 

Crop yields per acre and livestock 
production per animal increased all 
along the line. The increase in crop 
production and livestock production 
per acre was 26 and 40 percent, respec- 
tively. The increase in total crop and 
livestock production per acre was 
32 percent. 

Output per man has been pushed up 
remarkably by farmers' investment in 
modern equipment and materials for 
putting advanced technology to work 
on their farms and by improvement 
in the managerial skill of farmers 
themselves. Total crop and livestock 
production per man increased 73 
percent. 

A similar story can be told for the 
whole Corn Belt. Any one of the 
changes alone may not provide an 
accurate measure of the change in 
efficiency of agriculture, but together 
they indicate the stupendous changes 
that progressive farmers are making 
in farming in the Corn Belt. 

THE ADVANTAGE of the Corn Belt in 
the production of corn and livestock 
is likely to persist. The acreage of corn 
has declined since about 1925, but 
the reduction has been more than 
offset by increased acre yields. 

The future should bring even higher 
yields that will lower the cost of pro- 
ducing a bushel. Mechanization, hy- 
brid seed, fertilizer, and control of 
weeds, diseases, and insects will be 
important in boosting present yields. 

New corn hybrids now in commer- 
cial production yield about 1 o percent 
more an acre than those widely grown 
less than 10 years ago. Greatly superior 
agronomic characters of the new hy- 
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brids reduce the costs of growing corn. 
Intensive research in progress shows 
promise of producing hybrids with 
greater resistance to corn borers and 
other pests and diseases. They will be 
important when diseases and insects 
strike. 

New methods of production are 
gradually taking corn out of the soil- 
depleting category. It is likely that 
increased knowledge of soils and their 
management may permit continuous 
cropping of corn on the level, water- 
permeable soils in parts of the Corn 
Belt. So it is possible that the march of 
technology will increase—rather than 
reduce—the Corn Belt's advantage in 
the production of corn and livestock. 

Livestock production has made sig- 
nificant gains in efficiency in the last 
two to three decades. Since 1935-1939, 
output per breeding unit has increased 
about a third. Forty percent more beef 
per cow and 20 percent more pork per 
sow is now being produced. Today's 
pig crop in the Corn Belt can be pro- 
duced with about 15 percent fewer 
sows than in 1935-1939. These gains 
are primarily because animals have 
greater production capacity, more and 
better feeds are available, diseases and 
insect pests are better controlled, and 
management all along the line is im- 
proved. Master swine producers in 
Iowa saved three more pigs per sow in 
1954 than the average farmer in Iowa 
did. This achievement is a still higher 
goal for further improvement through 
better management practices on farms. 

Prospects in the Corn Belt during 
the next few decades depend on the 
balance between the expanding total 
demand of a growing population and 
the rise in per capita demand for meat 
and livestock products as against the 
increasing supply of corn and other 
feed grains that arises primarily from 
the advance in technology and the 
resulting boost in yields per acre. 
Present indications suggest that larger 
amounts of meat and other livestock 
products of high quality will be bought 
if they can be produced at prices that 
are attractive to consumers. 



Where our cotton 
COHieS frOm. This chapter, the first of two about the 
changing South, presents many details of the business of growing 
cotton—its importance in regional and national agriculture, the 
factors that determine where it is grown, yields, the growing use 
of machinery, acreages, the effect of Government programs, irri- 
gation, and many more that determine how land is used. By 
Max M. Tharp, and E. Lee Langsford, Southern Field Research 
Section, Farm Economics Research Division. 

MOST OF OUR COTTON is produced in 
the nine States of the Cotton Belt— 
the largest cotton-growing area in the 
world—and in New Mexico, Arizona, 
and California. 

The nine States—Alabama, Arkan- 
sas, Georgia, Louisiana, Mississippi, 
Oklahoma, South Carolina, Tennes- 
see, and Texas—accounted for 87 per- 
cent of the country's cotton acreage 
in 1954. Arizona, California, and New 
Mexico harvested 8 percent of the 
acreage. Most of the remaining 5 
percent was in North Carolina, Mis- 
souri, and Florida. 

Nearly half of all farmers in the 
Cotton Belt grew cotton, and a fourth 
of all land used for harvested crops 
was in cotton. Much of the cotton 
grown in the eastern part of the Cotton 
Belt is produced on small farms, but 
cotton farms in the Mississippi Delta, 
western Texas, and the three Western 
States usually are quite large. The 
acreage of cotton harvested in the 
three Western States averaged nearly 
100 acres a farm in 1954. The average 
for the nine States in the Cotton Belt 
was 22 acres a farm. 

Cotton, a subtropical plant, requires 
a long growing season and rather 
high temperatures. Climate largely de- 
termines where cotton is grown, but 
kind of land and economics also ex- 
plain the location of cotton farms. 
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The northern boundary of the Cot- 
ton Belt follows closely the line of 200 
frost-free days. The western boundary 
is limited to about the 20-inch rain- 
fall line, except in places where irriga- 
tion supplements rainfall. 

Production of cotton in areas that 
adjoin the Gulf of Mexico and the 
Atlantic Ocean is limited by the heavy 
rainfall during the fruiting and har- 
vesting season, because it makes it 
harder to control insects, especially 
boll weevils. Dry weather at harvest 
means less damage to the open bolls. 

Many different—but well-drained—• 
soils produce good cotton. Poor drain- 
age explains why cotton is not grown 
in some places in the Cotton Belt that 
would be suitable otherwise. Deep, 
level soils are best adapted to use of 
mechanical equipment. They are less 
apt to erode. 

Cotton was harvested from about 
17 million acres in 1955. In the major 
specialized cotton areas, 40 percent 
or more of the cropland used for har- 
vested crops was in cotton. 

The cotton crop is of even greater 
importance in terms of farm value, 
which averaged about 2.75 billion 
dollars a year in 1953-1955 for cotton 
lint and seed. 

Great changes have occurred in 
the production of cotton. American 
farmers  harvested  about  42   million 
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acres of cotton and produced about 
14 million bales of lint in 1930. The 
harvested acreage had fallen to about 
16 million acres by 1956, but produc- 
tion amounted to more than 13 million 
bales. Thus farmers in 1956 produced 
about as many bales of cotton as they 
did in 1930 with only 37 percent as 
many acres. 

Yields of cotton increased about 87 
percent in the 26 years from 1930 to 
1957. The yield of lint cotton averaged 
about 192 pounds an acre in 1930- 
1934 and 359 pounds in 1952-1956. 

Land selection, a shift in production 
among areas, the use of more and bet- 
ter fertilizer, improved methods of 
controlling insects and weeds, better 
varieties of seed, and irrigation are 
largely responsible for the increase. 

The use of machinery in growing 
and harvesting cotton reduced the av- 
erage number of hours of labor needed 
to produce a bale of cotton from about 
260 in the 1930's to about 108 in 1955. 
About 541 thousand sharecroppers 
grew cotton lint in 1940—nearly twice 
the number in 1954. Not all of this 
reduction, however, was due to mech- 
anization. The reduction in the acre- 
age to comply with Government con- 
trol programs also was a factor. 

Lands on which machinery can be 
used have become more important 
since 1940. They have captured an 
ever-increasing share of the cotton 
production. Changes in price relation- 
ships between cotton and competing 
crops and livestock enterprises have 
also influenced shifts in cotton among 
areas. Production has moved west- 
ward into the semiarid areas of the 
Southwest, and a new "Cotton Belt" 
has emerged. 

In the old Cotton Belt, east of the 
Mississippi River, cotton became the 
major crop because the area had an 
abundance of cheap labor to combine 
with the land to produce it. Because 
labor requirements for cotton growing 
were high, farms were small or cotton 
was grown by sharecroppers on small 
tracts as a part of plantation opera- 
tions. During the 20 years to  1956, 
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however, farm wage rates rose about 
300 percent. Thus, as laborsaving ma- 
chines became available, it became 
economically feasible to substitute 
capital in the form of machines for 
labor on land suitable for mechanized 
farming. The areas best adapted to 
mechanization and the other improved 
techniques therefore have gained an 
advantage in production of cotton. In 
general, farms in the Southeastern 
areas are less well adapted to mechani- 
zation than the newer producing sec- 
tions of the Southwest and West. Many 
farmers in the Southeast therefore 
could not grow cotton profitably— 
that is, their land could no longer prof- 
itably absorb the amounts of labor pre- 
viously used to produce it. The result 
has been a relative increase in the im- 
portance of capital and a decrease in 
the significance of land as a factor in 
the production of cotton. Land values 
have not kept pace with those in other 
areas, and land has been shifted to 
crops using less labor and to pasture 
and trees. 

Adjustments to the new technology of 
cotton production have varied greatly 
by areas. Reasons for these difTcrcnces 
are partly explained by the character- 
istics of land and farms in the six major 
cotton areas. 

ACREAGES OF COTTON GROWN and 
bales produced have changed since 
1930. In the six areas—Eastern Coast- 
al Plains, Piedmont, Mississippi Delta, 
Black Prairies of Texas, Texas High 
Plains, and the western irrigated 
area—they moved from cast to west. 
These areas accounted for nearly 80 
percent of our cotton production be- 
tween 1950 and 1956. 

The Eastern Coastal Plains in South 
Carolina, Georgia, and Florida ac- 
counted for about 10 percent of all 
cotton produced—somewhat less than 
in the 1930's. Soils there are light and 
often sandy. Some farmers specialize in 
cotton, but often peanuts and tobacco 
also are grown on a farm. Corn is the 
chief crop, on the basis of acreage 
harvested as a percentage of all crop- 
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land used for harvested crops. Corn 
usually is grown for feed. Yields are 
relatively low on most farms. Con- 
siderable mechanization has taken 
place in preharvcst operations on cot- 
ton farms, but much hand labor is used 
in chopping and harvesting the crop. 
Vegetable crops that return a rela- 
tively high value per acre are grown in 
some parts. Pasture and forage crops 
arc becoming more important as live- 
stock enterprises are added to farming 
systems. The farms generally are 
small, and part-time farming has been 
increasing in places where nonfarm 
employment opportunities exist. 

In the Piedmont area, which centers 
in South Carolina and Georgia and 
lies west of the Eastern Coastal Plains, 
farms are small, topography is broken, 
and much of the land is not suited to 
mechanized production. The propor- 
tion of the total acreage of cotton 
grown in this area remained fairly 
stable from 1930 to 1946, but it has de- 
clined sharply since 1946. Production 
has followed a similar trend. Piedmont 
farmers cultivated about 7 percent of 
the American cotton crop and pro- 
duced about 9 percent of the lint in 
the 1930's. By the 19^0's the acreage 
of cotton in this area was down to 
about 4 percent of the country's total. 
Production also averaged about 4 per- 
cent. Although many farmers in the 
area no longer produce cotton, the 
crop is ordinarily a major source of in- 
come for those that do. Most cotton 
farmers also grow corn, oats, wheat, 
and hay. Livestock farming and the 
acreage in improved pastures are 
rising. 

The delta of Arkansas, Louisiana, 
Mississippi, and Missouri is a special- 
ized cotton-producing area that is 
adapted to mechanization. The topog- 
raphy is level. The soils are deep and 
productive. Rainfall usually is ade- 
quate, but droughts may occur locally 
during critical growing periods, and 
many cotton farmers have turned to 
irrigation. Soybeans have become im- 
portant. Corn, small grains, and pas- 
ture also account for a considerable 
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acreage of cropland in many sections 
of the area. The acreage of cotton has 
increased relative to the national total 
since 1930. The acreage in cotton rose 
from an average of about 13 percent 
of the total acreage in the 1930's to 
nearly 17 percent in the 1950's. Pro- 
duction has remained at a high level. 
The delta accounts for more than 20 
percent of the United States produc- 
tion in the 1950's. 

The Black Prairie section of east- 
central Texas is a level and productive 
strip of black land. Farms averaged 
nearly 200 acres in 1955. Many had 
500 acres or more. The area accounted 
for about 12 percent of the country's 
planted cotton acreage in the 1930's, 
but in the 1950's the acreage amount- 
ed to only 1 o percent of the national 
total. Production was 5 percent of the 
total in the 1950's and 10 percent in 
the 1930's. Cotton farms predominate 
in most parts, but general farming is 
also significant. Yields of cotton are 
relatively low, but costs of production 
are also moderately low, and few 
alternative crops arc so profitable. 

About half of the cropland on the 
average cotton farm is customarily 
used for cotton. Corn, grain sorghum, 
and oats are important supplemental 
crops. The corn is harvested for grain. 
Large acreages produce pasture and 
hay crops. Beef cattle are the major 
grazing livestock, but there are many 
dairy farms, particularly in the sections 
near cities. Many farms here produce 
no cotton. 

The Texas High Plains, a highly 
specialized cotton area, is in western 
Texas in a low-rainfall area. Acreage 
and production fluctuated widely be- 
tween 1930 and 1956 on farms where 
cotton was grown without irrigation. 
In years when rainfall was adequate, 
the planted acreage increased and 
yields shot up. Much of the planted 
acreage was abandoned when droughts 
were severe. Farmers in the High 
Plains planted about 4 percent of the 
country's acreage of cotton in the 
1930's and 8 percent in the 1950's. 
They produced about 3 and 7 percent, 
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respectively, of the lint. The produc- 
tion of cotton under irrigation has in- 
creased rapidly in this area since 1946. 

Irrigation has had a stabilizing effect 
on the acreage harvested. The acreage 
of cotton has increased, but since the 
Second World War the production has 
gone up even more—reflecting the 
shift to irrigation. The average num- 
ber of bales produced in the High 
Plains, including both the dryland 
and irrigated cotton, was nearly three 
times as great from 1953 to 1955 as in 
a comparable period 10 years earlier. 

Most of the farms are large, and one 
farmer may produce 100 bales each 
year. Most cotton farmers grow some 
grain sorghum, which is about the 
only adapted alternative crop and can 
be grown satisfactorily without irri- 
gation in most years. Further expan- 
sion of irrigated cotton in the High 
Plains will be limited by availability 
of water and the price that farmers 
can afford to pay for it. 

In the irrigated cotton areas of New 
Mexico, Arizona, and California, the 
acreages of cotton have increased rap- 
idly, particularly since 1948. Many of 
the farms are large and highly spe- 
cialized and mechanized. The topog- 
raphy is level, and the land is highly 
productive when it is irrigated. When 
a farm has rights to irrigation water, 
the value of the land is high. The 
acreages in cotton averaged less than 
3 percent of the total for the country 
in the 1930's, but by the 1950's nearly 
9 percent of the acreage was on irri- 
gated farms. From an average of 
around 6 percent in the 1930's, farmers 
in the three States produced an aver- 
age of about 20 percent of the coun- 
try's total bales of lint in the 1950's. 

GOVERNMENT CONTROL PROGRAMS 
have influenced the trends in the use 
of land and the production of cotton. 

The Agricultural Adjustment Act of 
1938 made certain provisions for set- 
ting cotton acreage allotments and 
marketing quotas. National allotments 
were broken down by States, counties, 
and farms. Individual allotments were 
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based primarily on the past acreage 
history for the farm. 

Farmers who harvested cotton from 
acreages in excess of their acreage 
allotments were not eligible to partici- 
pate in the Government loan and 
price support program and were sub- 
ject to a penalty on production from 
the excess acreage. Therefore few 
farmers planted any more than their 
allotted acreage, and many farmers in 
areas least adapted to cotton produc- 
tion planted considerably less than 
their allotment. 

On the other hand, in sections best 
adapted to growing cotton, farmers 
planted as close as possible to their 
allotted acreage. This affected future 
allotments and therefore permitted mi- 
nor shifts in cotton acreage between 
areas. One provision of the act speci- 
fied that a farmer must have produced 
cotton at least one year in the previous 
three in order to receive a cotton 
acreage allotment. This provision in- 
fluenced some farmers, who might 
otherwise have shifted to other crops, 
to plant cotton in order to maintain 
their base acreage for allotments. 

Acreage allotments and marketing 
quotas were in effect for the cotton 
crops of 1938-1943, 1950, and 1954- 
1957. Allotments and quotas were sus- 
pended during the latter part of the 
war and the early postwar years. In 
the years when acreage allotments 
were not in effect, the acreage in cot- 
ton increased rapidly in the western 
irrigated areas, which had about 695 
thousand acres in cotton in 1943 and 
produced about 6 percent of the lint. 
By 1953, the last year before acreage 
allotments were again imposed, how- 
ever, these areas planted 2,586,000 
acres of cotton and produced more 
than 21 percent ot our crop. 

The Acreage Reserve part of the Soil 
Bank Program, as operated in 1957, 
provided payments to farmers who re- 
duced the acreage of certain crops be- 
low their allotted acreage. About 3 
million acres of cotton were placed in 
the cotton acreage reserve program in 
1957. This reduction of acreage did 
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not affect future acreage allotments. 
Generally speaking, farmers with the 
least competitive advantage in cotton 
production participated in the Soil 
Bank Program. 

The impact of other Government 
agricultural programs, such as the 
Agricultural Conservation Program, 
the Conservation Reserve Program of 
the Soil Bank, and other public efforts 
to conserve soil and water, have also 
influenced trends in the use of land. 
They have notably encouraged the 
shifts from cotton to pasture and live- 
stock farming and to trees, particu- 
larly in the Southeast. 

The drastic reduction in cotton acre- 
age and shifts in land use have affected 
the farm population and labor force 
in the southeastern cotton areas. Farm 
population has declined as thousands 
of farm people have left cotton farms 
for jobs in the cities. Farms operated 
by nonwhite croppers decreased by 
41 thousand, or 28 percent, from 1950 
to 1954. The number of farms operated 
by white croppers dropped by 38 
thousand, or 19 percent. The decline 
in sharecroppers continued as a result 
of the further drop in cotton acreage 
from 1955 to 1957. 

Farm mortgage debt outstanding on 
farms in the Southeastern States more 
than doubled in the period 1950 to 
1957. Land use in the older cotton 
areas is still in transition. Additional 
adjustments will be needed to stabilize 
the land use and agriculture of the 
areas most affected by the shift in cot- 
ton production to the West. 

To INDICATE the relationship of land 
to other factors of production and to 
illustrate how cotton farms are organ- 
ized, we give some details about three 
commercial cotton farms. 

The average farm in the Southern 
Piedmont consisted of 177 acres, of 
which 58 acres were cropland. About 
18 acres were in cotton. Corn and 
small grains were grown on about 32 
acres of cropland. Hay was the only 
other crop. 

Land and buildings, which were val- 
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ued at about 13 thousand dollars, were 
the largest investment item. They con- 
stituted 85 percent of the total, or 
about 73 dollars an acre. Investment 
in machinery made up 11 percent of 
the total. Livestock accounted for the 
rest. This farm used work animals for 
part of the farm work. The two dairy 
cows, the pigs raised, and the 50 
chickens provided livestock products 
mainly for home use by the operator 
and his croppers. His four head of 
other cattle provided some cash in- 
come. A total of 4,280 hours of labor 
was used to produce cotton, other 
crops, and livestock. About 58 percent 
of the labor on the average farm repre- 
sents work by the operator and his 
family. Of the rest of the hours of 
labor used, 31 percent was provided 
by sharecroppers and 11 percent by 
hired workers. Total gross income on 
the average Piedmont farm amounted 
to 4,500 dollars, about half of which 
was from the sale of cotton lint and 
cottonseed. Cotton grossed about 123 
dollars an acre. Total expenses for the 
farm averaged 2,690 dollars. 

Expenses for cropper and hired 
labor, machinery, and fertilizer were 
the major items of costs. After deduct- 
ing total expenses from gross income, 
the farmer had left a net farm income 
of 1,814 dollars, or about 10 dollars an 
acre of farmland. This amount repre- 
sented the return to him for his land, 
labor, management, and capital. 

For the whole Piedmont, cotton 
farms vary in size and organization 
from the example we cited. A special 
study conducted on a sample of cotton 
farms in 1955 indicated that about 45 
percent of the farms on which cotton 
was produced grew fewer than 10 
acres in 1954. This group of small 
farms, however, accounted for only 14 
percent of the cotton produced on all 
farms in the sample. Medium-sized 
farms, which more nearly approach 
the average (or illustrative) farm, 
made up 37 percent of all cotton farms 
and produced 32 percent of the cotton 
lint. Large farms that produced 30 
acres or more of cotton in 1954 made 
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up 18 percent of all farms in the 
sample and accounted for 54 percent 
of the production. 

A SECOND EXAMPLE is a large cotton 
farm in the Delta area. It had 1 thou- 
sand acres, of which 613 acres were 
cropped. Cotton, the chief crop, was 
grown on 228 acres. A total of 175 
acres was in soybeans. Undoubtedly 
more cotton would be grown on farms 
of this size in the Delta if acreage 
allotments permitted. 

A total of 158,150 dollars was in- 
vested in the Delta farm—124,530 dol- 
lars, or 80 percent, for land and build- 
ings, equivalent to 125 dollars an acre. 
Investment in machinery amounted to 
17 percent of the total. Investment in 
livestock, mainly beef cattle, made up 
the remaining 6,710 dollars. A few 
work animals were kept for cropper 
use, but most of the cotton production 
was mechanized. Some cows were kept 
to supply milk for home use. The beef 
cattle and hogs provided supplemen- 
tary cash income. 

This Delta farm required an average 
of 32,510 hours of labor to produce the 
crops and care for the livestock during 
the year. Only 10 percent of it was 

performed by the operator and his 
family. Sharecroppers furnished 37 
percent of the labor; hired workers 
furnished the rest. 

Total gross farm income on the Delta 
farm averaged 62,500 dollars for the 
year. A total of 44,900 dollars, or 72 
percent, of the income came from cot- 
ton. The gross returns from cotton 
averaged 197 dollars an acre for the 
crop. Other crops sold, mainly soy- 
beans, contributed about 17 percent 
to the total gross income for the farm, 
and livestock sales made up the rest. 
Expenses for the year were 41,248 dol- 
lars. Hired and other labor, machinery 
costs, and expenditures for fertilizer, 
insecticides, and other crop costs were 
major items of expense. Net farm in- 
come to the operator for his manage- 
ment, labor, and capital averaged 
21,270 dollars, or about 21 dollars an 
acre of farmland. 

A study conducted in the Delta in 
1955 showed that only 23 percent of 
the cotton farms (operating units) 
grew 100 or more acres of cotton in 
1954. These farms were smaller than 
the farm used in the example, but they 
accounted for a high proportion of the 
cotton produced. About 44 percent of 
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the farms were classed as of medium 
size, because they grew from 20 to 99 
acres of cotton. The remaining 33 per- 
cent were small farms with fewer than 
20 acres of cotton. 

THE FARM selected as an illustration 
in the High Plains of Texas represents 
an average of irrigated cotton farms. 
It consisted of 314 acres. All the cotton 
was grown under irrigation. A total of 
270 acres, or 86 percent of the farm, 
was cropland. Cotton was grown on 
132 acres—half of the cropland and 42 
percent of the farm acreage. The only 
other crop of importance was grain 
sorghum, which was grown on 134 
acres. No workstock was kept. 

The investment in land and build- 
ings amounted to 73,130 dollars, or 
233 dollars an acre, and constituted 
84 percent of the total. The high 
acre value of this land results from 
its ability to absorb profitably large 
amounts of capital inputs, such as 
machinery and irrigation. As the farm 
was completely mechanized and had 
an irrigation system, the investment 
in machinery was substantial. It 
amounted to 12,970 dollars, or about 
15 percent of the total investment. 

Total labor used on the High Plains 
farm amounted to 8,290 hours a 
year—about twice as much as was 
used on the Piedmont farm to produce 
58 acres of crops and about a fourth 
as much as was used on the Delta 
farm. The small amount of labor used 
per crop-acre reflects the high degree 
of mechanization attained on special- 
ized cotton farms in the High Plains. 
Hired workers provided 71 percent 
of the labor. The operator and his 
family furnished the rest. 

Gross farm income averaged 25,780 
dollars from 1954 to 1956. A total of 
20,500 dollars, or 80 percent of the 
gross income, was from cotton mar- 
ketings. Grain sorghum, the other 
cash crop, accounted for most of the 
remaining 20 percent of gross farm 
income. Cotton grossed an average of 
155 dollars an acre for each acre used 
to produce the crop. Total expenses 

l35 

on the farm amounted to 14,720 dol- 
lars, most of which was spent for irri- 
gation, labor, and machinery. Net 
farm income amounted to an average 
of 11,060 dollars, or 35 dollars an 
acre of the farmland. 

According to a survey conducted on 
a sample of representadve cotton 
farms in the High Plains in 1955, no 
irrigated crops were produced on a 
third of the farms that year. Many of 
the farmers in the group that irrigated 
crops in 1955 did not have enough 
water and equipment to irrigate all 
their cotton. A fourth of the farms in 
the survey had fewer than 100 acres 
of cotton. Farms on which from 100 
to 249 acres of cotton were grown 
made up 58 percent of the sample. 
Large farms with 250 acres or more 
of cotton constituted 19 percent of 
the farms in the sample. 

Investments in land, not including 
buildings, account for half to nearly 
three-fourths of farmers' total capital 
investments in cotton areas. From 1946 
to 1955, the value of all cottonland 
increased by an average of about 87 
percent for the United States as a 
whole. Land values have risen most 
in such areas as the Texas High 
Plains and western cotton areas, where 
land responds well to irrigation and 
is adapted to mechanization. Land 
costs, including interest on money 
invested in land and real-estate taxes, 
constituted from 20 to 25 percent of 
the annual expenses required to pro- 
duce our cotton crop in 1955. 

If we look ahead, it seems certain 
that cotton production will continue 
to shift to areas in which land has a 
high potential for absorbing additional 
inputs. 

In sections less favorable to the new 
cotton technology and mechanization, 
alternative farming enterprises will be 
substituted for cotton. Farms probably 
will continue to grow larger, and the 
number of farms will drop. Adjust- 
ments of this kind should bring about 
better overall land use; they should 
ultimately result in a more prosperous 
agriculture in the Cotton Belt. 



Changes in the land 
01 COttOn. The President of the United States in 1938 
characterized the South as "the Nation's No. 1 economic prob- 
lem." Evidence of the exciting progress since then is in a general 
conviction that the South is on the move; changes in the owner- 
ship and use of land; a decline in cotton acreage; a new emphasis 
on trees, grass, and grain; less erosion; more machines; improved 

farming practices; and a growing industry. By G. H. Aull, head, 

Department of Agricultural Economics and Rural Sociology, The 
Clemson Agricultural College, Clemson, S. C. 

A NEW LANDSCAPE is shaping up in 
the part of the United States that 
extends south of Kentucky and Vir- 
ginia and west to Arkansas and Loui- 
siana and that once produced nearly 
all the cotton grown in this country. 

Many persons call this the "Cotton 
South." Actually, however, there has 
never been a strictly "Cotton South," 
although it is true that cotton was 
the major source of cash revenue on 
most farms in the section. Much of the 
time, however, cash farm income was 
a minor part in total farm family 
living. 

Cotton now has a less important 
place (particularly in the old cotton 
States). It may not be amiss therefore 
to point out that the maximum pro- 
duction of cotton in this country before 
i860 had reached only about 4 mil- 
lion bales; even at the low yields then 
prevalent that would have required 
no more than 13.5 million acres, or 
less than one-fourth of the "improved 
land" then in farms in the South. 
Production dropped to fewer than 
300 thousand bales in 1864, and not 
until 1870 did cotton production attain 
its former level. By that time the 
Bureau of the Census had begun to 
report acreages of the principal crops, 
and a total of 9 million acres was shown 
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for "cotton harvested." The figure 
indicates that not more than 15 per- 
cent of the South's cropland was de- 
voted to cotton in 1870. Ten years 
later this percentage had risen to 20, 
but even so about one-half of the 
Southern States that year reported 
more acres in corn than in cotton. 

The largest acreage ever planted to 
cotton in the entire United States was 
a little more than 47 million acres in 
1926. Even if all of this had been in 
the "Cotton South" and Oklahoma 
and Texas, it would have occupied 
less than a third of the region's im- 
proved land in farms and only one- 
sixth of its total farm acreage. (By 
contrast, a corn crop of 70 million 
acres is not unusual in the North 
Central States, where total cropland 
amounts to fewer than 200 million 
acres and total land in farms is fewer 
than 400 million acres.) In no South- 
ern State has cotton ever occupied 
as much as a fourth of the land in 
farms. Even in its heyday, cotton pro- 
vided the principal source of income 
on hardly more than one-half the 
farms in the South. 

This is not to detract from the long- 
time, well-established economic im- 
portance of cotton farms in the South 
or the overall significance of the crop 
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in the southern economy. It is simply 
to point out that from the beginning 
the designation "Cotton South" has 
been somewhat of a misnomer—es- 
pecially when it was called "one crop 
Cotton South." 

Many of the various types of live- 
stock in the South were present in 
larger numbers before i860 than since. 
For example, there were in the South- 
ern States in i860 approximately 3 
million milk cows, 7 million other 
cattle, 5 million sheep, and 16 million 
swine. These numbers represented 
about one-fourth of the Nation's total 
of milk cows and sheep and nearly 
one-half of its other cattle and swine. 
The South in the intervening years has 
lost in livestock numbers relative to 
the Nation, and although a reverse 
trend has developed in recent years, 
the region has not since regained its 
former position in any major category 
of livestock. 

A recognition of these facts may help 
one understand the emerging land- 
scape, in which cotton is taking a less 
significant place (at least insofar as 
agriculture is concerned) and live- 
stock is once again on the increase. 

To     GET     A     CLEARER     PICTURE     of 
changes that are taking place, one 
needs to look at things as they were not 
100 years ago but, say, in 1940, when 
more than one-half of all agricultural 
workers in the United States were 
"employed" on southern farms and 
were trying to make a living on one- 
third of the Nation's agricultural land, 
from which came only one-fourth the 
value of all farm products sold. 

The average farmworker in the 
South then had access to fewer than 25 
acres of cropland and 11 acres of pas- 
ture. Most of the cropland, moreover, 
was not very fertile and was highly 
eroded. The pasture was hardly more 
than an exercise lot for wornout milk 
cows. 

In the Southern Economic Journal 
for April 1947, I wrote: "While the 
States in the western part of the United 
States have insisted on an average in- 

vestment of approximately 12 thou- 
sand dollars as a prerequisite to the 
operation of a farm, we in the South 
have been content to do business with 
something less than one-third as much. 
On a per-worker basis, we have pro- 
vided a farm job on a capital outlay of 
little more than 2,500 dollars. The 
average for the United States is ap- 
proximately 5 thousand dollars, and 
industry asks at least 1 o thousand dol- 
lars If the application of one 'dose' 
of manpower to each 2,500 dollars' 
worth of capital should result even in a 
gross return of 20 percent, the total 
available for distribution to both capi- 
tal and labor (in southern agriculture) 
is only 5 hundred dollars, at least 1 
hundred dollars of which must be 
classified as interest." 

In the South in 1940 there were 
about 4.3 million farmworkers. To 
have provided each of them with an 
amount of capital proportionate to the 
capital of the average farmworker in 
the United States would have called 
for additional investments of some- 
thing more than 10 billion dollars in 
agriculture in the South—an amount 
equal to that reported in 1940 and 50 
percent more than the total of all the 
farm mortgage loans then outstanding 
in the United States. To put it another 
way: If the capital available in south- 
ern agriculture had been apportioned 
to its farmworkers at the same rate as 
to all the farmworkers in the United 
States, the total would have been ex- 
hausted by the time one-half of them 
had received their share and about 2 
million of them would have been left 
without any capital whatsoever. 

About 40 percent of the people in the 
South in 1940 were farmers, one-half 
of the farmers were tenants, and one- 
third of the tenants were sharecrop- 
pers. There was 1 tractor to each n 
farms and 1 truck to each 10. Only 
about 1 farm in 6 was receiving cen- 
tral-station electric service, and 1 in 8 
had a telephone. 

The time was ripe for change, and it 
was not long in coming. Spurred on by 
the upsurge of activity in the wake of 
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the Second World War, the South has 
undergone an economic and social 
revolution. Viewing the landscape that 
has emerged since 1940. we get several 
definite impressions of what seems to 
be taking shape. They portend a 
brighter future for the region and its 
people. 

THE FIRST of these impressions is so 
abstract as to defy measurement. It is 
found in the sometimes subconscious 
attitude of the rank-and-file south- 
erner. It reveals itself in a contagious 
conviction that the South is once 
again on the move and that it has 
within itself the resources essential to 
its development. It spells an end to an 
attitude many held following the Re- 
construction Era in the second half of 
the 1 gth century. Without this change 
in attitude, the other changes that are 
taking place might well be without 
substance and permanence. 

Changes are evident in all areas of 
the economy and in the institutions, 
customs, and habits of the people, but 
the results are nowhere more apparent 
than in the ownership and use of land. 

During the 15 years following 1940, 
for example, the total number of farms 
in the South declined nearly one- 
fourth, but the number operated by 
full and part owners increased more 
than 1 o percent and the number oper- 
ated by tenants decreased more than 
50 percent. By contrast, the total num- 
ber of farms in the United States 
during the same period declined 20 
percent, the number of farm owners 
declined slightly, and the number of 
farm tenants dropped 50 percent. The 
percentage of tenancy meanwhile 
dropped from 48 to 29 in the South 
and from 38 to 24 in the country as a 
whole. In 1954, however, 45 percent 
of the Nation's farm owners and 59 
percent of the Nation's farm tenants 
were in the South. 

A picture of changes in the use of 
land is given in a special report based 
on the 1954 Census of Agriculture. For 
purposes of comparison, the report 
divides the South into four farm pro- 
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duction regions and comments on each: 
"Appalachian: Land in farms has 

dropped from a high of 96 million 
acres in 1900 to 76 million acres in 
1954. . . . Cropland harvested has 
fluctuated between a high of 25 million 
acres and a low of 19 million in 1954. 

"Southeastern States: Land in farms 
reached a peak in 1950 largely because 
large grazing areas in Florida have 
been included as land in farms in re- 
cent years. Cropland harvested has de- 
clined by 8 million acres from a peak 
of 24 million acres in 1920. 

"Mississippi Delta: The highest acre- 
age of 51 million acres of land in farms 
was reported in 1950. . . . Cropland 
harvested has declined 2.5 million 
acres from the peak in 1940. 

"Southern Plains: A fivefold increase 
in land in farms during the last 75 
years characterizes this region. Pro- 
nounced fluctuations in the acreage of 
agricultural land are explained in part 
by difficulties in applying definitions 
of open woodland pasture in the areas 
of brush infestation in Texas. Cropland 
harvested has declined about 11 mil- 
lion acres from the peak of 46 million 
acres reached in 1930." 

The rise in the number of ponds and 
reservoirs in the South has been spec- 
tacular. There were few farm ponds in 
1945; in 1955 there were about 1 mil- 
lion—an average of two ponds for each 
five farms. 

The outstanding change is the de- 
cline in cotton acreage—particularly 
in the Southeast. Between 1930 and 
1954, the percentage of farmers grow- 
ing cotton there dropped from about 
60 to almost 30, and the cotton acreage 
harvested fell from about 16 million 
acres to 6 million. There was a further 
decline in harvested acres in 1957, 
when the figure for the Southeast was 
the lowest since about 1880. Yields in- 
creased to such an extent, however, 
that production has been maintained 
at a fairly constant level. 

The number of commercial farms 
declined by 200 thousand, or 13 per- 
cent, between 1950 and 1954. The 
number of farms that had a total value 



CHANGES IN THE  LAND  OF COTTON 

of sales exceeding 25 thousand dollars 
increased 25 percent; the number of 
farms that had a value of sales of 10 
thousand to 25 thousand dollars in- 
creased 12 percent; and the number 
of farms with sales of 5 thousand to 1 o 
thousand dollars increased 14 percent. 
Commercial farms reporting sales un- 
der 1,200 dollars declined 25 percent 
from more than 1 million to fewer than 
800 thousand. 

The result was that the proportion 
of southern farms reporting sales of 5 
thousand dollars or more increased 
from 1 in 10 to 1 in 8 and commercial 
farms with sales of less than 1,200 dol- 
lars dropped from 1 in 5 to 1 in 7. 
Even so, twice as many farmers in the 
United States as in the South had 
sales above 5 thousand dollars and 
only three-fourths as many reported 
sales under 1,200 dollars. Part-time and 
residential farms are relatively more 
numerous in the South, and a signifi- 
cantly higher proportion of southern 
farmers report nonfarm income ex- 
ceeding the value of farm products 
sold—one-third in the South, compared 
to one-fourth in the rest of the country. 

Farms are growing larger, but figures 
as to the number of acres in the aver- 
age farm are misleading. In the South 
each sharecropper unit is enumerated 
in the census as a separate farm, al- 
though the cropper furnishes only his 
labor and all managerial decisions 
are the landlord's. A change from a 
sharecropper status to a wage status 
therefore considerably affects the sta- 
tistical number and the average size 
of farms (also the percentage of 
tenancy) but has no material effect 
on the actual farm situation. There 
is the further difficulty of averaging 
the acreage in large commercial farms 
with the acreages in small, part-time 
and residential units. In South Caro- 
lina, for example, the average farm 
has changed little in size in a long 
time, but the large farms are getting 
larger and the small farms are getting 
smaller. This trend will likely continue. 

THE SOUTH is fast becoming a land of 
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trees and grass and grain. With only 
about a third of the Nation's total land 
area and less than one-third of its 
commercial forest land, the South ac- 
counts for more than one-half of the 
Nation's total net annual timber 
growth and only slightly less than one- 
half of the net annual timber cut of 
the country. For the first time in re- 
cent history, the annual growth of 
timber in the South exceeds the annual 
cut—and  by a comfortable margin. 

Much of the South's timberland is 
in farms. Timber and timber products 
(including naval stores) account for 
an increasingly larger proportion of 
farm income. More than half of all 
farm forest products sold in 1954 came 
from southern farms. 

The South also leads in forest fire 
protection. Of 21 States reporting ex- 
penditures in excess of 500 thousand 
dollars for control of forest fires in 
1956, 11 are Southern States. They 
provided nearly 40 percent of all State 
and local support for forest fire control 
in the entire country. 

The figures on consumption of forest 
products in the South underscore the 
need for more attention to timber 
growth and forest fire protection. 
Nearly 100 pulp and paper mills in 
the South supply 40 percent of all 
paper sold in this country. Southern 
newsprint production in 1957 was at 
the rate of 500 thousand tons a year, 
and this is expected to increase three- 
fold by 1975. The South produces 
more than half of the woodpulp manu- 
factured in the United States. 

The basis for this industry is the fast- 
growing southern pine. 

THE SOUTH'S SHARE of the Nation's 
grassland also grows larger year by 
year. Opportunities for year-round 
grazing and emphasis on a "blanket of 
green" may cause this trend to con- 
tinue. Cropland used only for pasture 
increased nearly 50 percent in the 
South in 1944-1954, but only 33 per- 
cent in the rest of the country. Other 
farm pasture increased nearly 10 per- 
cent here but lost ground elsewhere. 
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Acreage figures, however, do not tell 
the real story. Grass, a troublesome 
and costly enemy in cotton farming, 
is now encouraged, improved, and 
even fertilized to produce more milk, 
more pork, and more beef per acre 
and per man-hour of labor. One 
result is that for 1 o years the number 
of farms depending primarily on dairy 
and other livestock has been increasing 
at the rate of about 2 thousand a year 
in the South but has been declining 
at the rate of 14 thousand a year in 
the rest of the country. 

Along with more and better grasses, 
the South has made rapid strides in 
the protection of its soils against win- 
ter erosion through the use of cover 
crops. The acreage of such crops has 
increased fourfold since the Second 
World War. The economic implica- 
tions of these changes are many and 
foretell the preservation of millions 
of additional acres against the ravages 
of winter and the conservation and 
enrichment of these acres for larger 
production of more commodities and 
at lower cost. 

Some of these changes in land use are 
the natural result of a shift from mule 
to tractor power. Others are evidence 
of increased industrial employment 
opportunities, which have relieved 
much of the pressure of population on 
the land and have opened up new 
markets for a variety of farm products. 

An overabundant supply of labor 
and also the absence of nonagricultural 
employment opportunities retarded 
the mechanization of agriculture over 
a large part of the South before the 
war. Since that time, no change in 
American agriculture has been more 
spectacular than the increase in the 
number of tractors and tractor-drawn 
equipment in the Southern States. 
Much of this was made possible by the 
withdrawal of large numbers of under- 
employed farm laborers into the mili- 
tary services and into nonfarm jobs. 

The South as a whole in 1940 had 
only a quarter million farm tractors. 
Most of them were in Oklahoma and 
Texas. The number was 16 percent of 
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the national total. It was only one-half 
the number reported in the Corn Belt, 
about the same as the number reported 
on the Great Plains, and only slightly 
more than reported in the three Lake 
States. By 1954, however, the number 
of tractors in the South had increased 
fivefold to 1,290,000—more than in 
the Corn Belt and more than in the 
Lake States and the Great Plains com- 
bined. 

The widespread adoption of im- 
proved farming practices and the use 
of machines have greatly boosted 
yields per acre and per animal unit. 
Cotton yields which before 1935 were 
seldom as high as 200 pounds of lint 
an acre have not been below 200 
pounds during any year since that 
time. The average was 300 pounds in 
1946-1955, and more than 400 pounds 
an acre in 1956-1957. 

No other section of the country has 
shown a more remarkable improve- 
ment in yields of small grain than the 
South in the same period. 

On the basis of figures on gross farm 
production in the various parts of the 
United States and the number of 
farmworkers in each, the average pro- 
duction per worker in the South is 
only about two-thirds the average for 
the United States (including the 
South) and less than one-half the 
average for four of the six major sec- 
tions outside the South. 

These differences cannot be ex- 
plained wholly on the basis of differ- 
ences in the skills of individual work- 
men or in their use of particular items 
of equipment. They more likely spring 
from the fact that southern agriculture 
in the past has provided fewer pro- 
ductive hours of employment than has 
the agriculture in other regions. 

Improvement in this regard has been 
constant, and the gap is rapidly be- 
coming smaller. The problem is com- 
plicated by the fact that for every 
young man and woman needed to re- 
place the adult members of southern 
farm families who die or retire, more 
than two farm boys and girls are 
available.  Unless new  nonfarm jobs 
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can be made available to the sons and 
daughters of southern farmers at a rate 
at least equal to that for farm jobs, 
therefore, the resources on southern 
farms will continue to be divided 
among too many workers and the out- 
put per worker will continue lower 
than otherwise would be the case. 

THE SOUTH is under strong compul- 
sion to maintain and increase the gains 
it has made. 

If nonagricultural employment in 
the region can be maintained at a high 
level, large numbers of southern-born 
farm boys and girls will not have to 
migrate to other areas (at great cost to 
themselves and their parents) nor be 
forced to stay in an agriculture that 
has too many underemployed persons. 

Southern industrialists have pre- 
dicted the establishment of more than 
3 thousand large industries in the 
region before 1965. About 300 of them 
will manufacture products not yet de- 
veloped. Thousands of smaller plants 
and the trades and professions will 
need many workers. On the basis of 
the previous rate of change, it has been 
figured that there will be about 1.5 
million fewer agricultural workers in 
the South by i960 than in 1940—a 
drop of 75 thousand a year. An addi- 
tional r million (50 thousand a year) 
meanwhile will have reached maturity 
on southern farms. They would not be 
enough, however, to provide the man- 
power for the new nonfarm jobs that 
may be available in the South by 1960. 

The number of employees in south- 
ern manufacturing plants increased by 
more than 1.5 million in the 15 years 
following 1939. At that rate, the num- 
ber of industrial workers in southern 
establishments would reach nearly 6.5 
million by 1969—3.3 million more 
than reported in 1954. Employment in 
southern manufacturing plants in- 
creased 20 percent between 1947 and 
1954, payrolls increased 82 percent, 
and value added by manufacture in- 
creased 64 percent. The rate of gain in 
each instance was well above that for 
the area outside the South. 
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THE DEVELOPMENT of southern indus- 
try—preferably in rural areas—will 
undoubtedly leave the southern land- 
scape with still fewer farms, but they 
will be better farms and will require 
more highly skilled operators. They 
will utilize still more machinery, pro- 
duce an even larger volume of prod- 
ucts, and require yet more supplies and 
services, but—being more productive 
and having larger market outlets— 
they will be in a better position to pay 
for them. Thus, while the products of 
southern agriculture flow in a larger 
stream from the hands of fewer but 
more advantaged workers, they will 
flow through the hands of more proc- 
essors, refiners, and distributors into 
the hands of more consumers—all of 
whom will require the services of more 
people in the professions. 

All of these things imply an increase 
in total employment in the South and a 
better distribution of labor and more 
income per worker. 

That these changes are desirable and 
necessary is demonstrated in the pro- 
duction of cotton, in which the substi- 
tution of machine for handpicking on 
even one-half of the acreage normally 
planted would save approximately 100 
million man-days of labor, the equiva- 
lent of 300 thousand men for a year or 
5 times that number during the cotton- 
picking season. 

Technological advances such as this 
and the current birth rate give the 
South a responsibility to find the equiv- 
alent of about 8 million new nonfarm 
jobs within the next 20 years. That is 
by no means an impossible task. 

State and local governments in the 
South, ever alert to the need for 
balancing agriculture with industry, 
have been giving impetus to this 
change by modernizing their tax laws, 
improving their system of transporta- 
tion, developing their facilities for 
export trade, and expanding their 
educational opportunities. In nearly 
every Southern State and in most of 
the counties there are development 
boards, which have a firm resolve to 
bring about further changes. 



The general farming and 
tobaCCO region. In this middle section of the 
country, which has many variations in land, methods, and utili- 
zation of labor, further industrial growth is needed to provide 
employment for farm people who are not now fully employed on 

farms. The same result could be obtained if some of them were to 

move to other sections, but then some market advantage to the 
region would be lost. By W. Herbert Brown, agricultural econo- 
mist. Farm Economics Research Division. 

THE GENERAL FARMING AND TOBACCO 
region is one of the most variable re- 
gions in the United States. Farms vary 
greatly in land use, size, degree of 
mechanization, and intensity of pro- 
duction. 

This region centers around the mid- 
dle Appalachian Mountains and the 
Ozark uplift of southern Illinois and 
Missouri. The southern boundary fol- 
lows closely the line of 200 frost-free 
days. The northwestern boundary fol- 
lows the foothills of the Appalachian 
Mountains, the northern edge of the 
rough topography along the Ohio 
River, and the Ozark uplift. On the 
northeast, the region extends to the 
milksheds of Baltimore, Washington, 
D. C, and Pittsburgh. 

Land in the region is used for feed 
grains, tobacco, hay, pasture, lumber, 
and other forest products. A large pro- 
portion of the feed grains and rough- 
age are fed within the region to beef 
cattle, dairy cows, and hogs. 

The farms used to be less specialized 
than they are today. The continuing 
shift of grain production to the Corn 
Belt and regions farther west has led a 
few farmers to shift to production of 
fluid milk and others to shift to hogs 
and beef cattle. Significant numbers of 
fairly specialized types of commercial 
farms exist in most parts of the region. 
They include cash grain, dairy, poul- 
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try, livestock (other than dairy and 
poultry), and tobacco. 

Dairying predominates in south- 
central Missouri. Tobacco farms pre- 
dominate in central Kentucky, south- 
central Virginia, and central and 
eastern North Carolina. In other parts 
of the region, no single type of farming 
accounts for a majority of the com- 
mercial farms. General farms (those 
with no source of income accounting 
for more than 50 percent of gross sales) 
are important in most parts of the re- 
gion, but they seldom account for a 
majority of the types of farms in a 
given area. 

Most of the types of farming in this 
region also exist in adjoining regions. 
The Corn Belt is most like it in dis- 
tribution of agricultural products sold. 
Both regions produce large quantities 
of feed grains, hogs, and beef cattle 
and some dairy products. The pat- 
terns of land use and the intensity of 
production vary greatly between the 
two regions. 

Commercial farms in the general 
farming and tobacco region have 
about 30 percent of the farmland in 
cropland, 30 percent in pasture, and 
40 percent in woodland. Commercial 
farms in the Corn Belt have about 70 
percent of the land in cropland, 20 per- 
cent in pasture, and 10 percent in 
woodland. About 35 and 45 percent of 
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the cropland, respectively, is used for 
corn in the general farming and to- 
bacco region and the Corn Belt. 

Commercial farmers in this region 
also use a smaller part of the cropland 
for oats and soybeans, but they use a 
higher proportion for hay than those in 
the Corn Belt. These commercial farms 
in the general farming and tobacco 
region in 1954 sold 30 dollars' worth 
of farm products per acre of land 
farmed, compared with 45 dollars per 
acre on Corn Belt farms. Topography 
is probably the chief factor in this dif- 
ference in output per acre. Yields per 
acre are only slightly lower in this re- 
gion than in the Corn Belt, but much 
of the farmland here is in less intensive 
uses, such as pasture and woodland. 

Several factors contribute to the vari- 
ety of the agriculture in this region. 
The soils vary from heavy clays to light, 
sandy soils, but corn, small grains, hay, 
and pasture grow well in most parts. 
Varieties suited to the local area have 
to be chosen, however. Alfalfa does 
well on well-drained, medium to heavy 
soils. Ladino, alsike, and red clover 
have a somewhat wider range in soil 
and moisture conditions. Lespedeza is 
well adapted to the lighter soils in the 
southern part. Temperature and rain- 
fall make this region one of the best pas- 
ture regions in the country. The grow- 
ing season is longer than in the dairy 
region, yet the summer temperatures 
are not too high for grass production as 
is the case farther south. In the southern 
part of the region, grazing is possible 
nearly the year round. Rainfall is rea- 
sonably well distributed through the 
year, but droughts in late summer 
often cut pasture production. Irish po- 
tatoes are grown on the light, sandy 
soils in a few areas, such as the Cum- 
berland Plateau of Tennessee. Sweet- 
potatoes also are grown on the lighter 
soils in other locations, but neither 
Irish nor sweetpotatoes are major crops 
in the region. 

Tobacco is raised in over half the re- 
gion, but the production of specific 
types is highly localized. 

Variety, soil, climate, cultural prac- 

tices, and method of curing determine 
the type of tobacco produced in a given 
area. When the seed is taken from one 
area to another, the quality is changed. 
Expansion of the burley tobacco area 
in Kentucky and Tennessee during the 
1920's was exceptional. Sometimes a 
physical feature forms a boundary be- 
tween areas that produce different 
types of tobacco. In other instances, 
there is an overlapping between two 
areas in which two types of tobacco are 
grown. In only a few producing areas 
of the United States is more than one 
type of tobacco grown. Two such areas 
are the Miami district of Ohio and the 
Connecticut Valley. 

Factors that determine quality and 
consumer preference determine the 
geography of tobacco production. Pro- 
duction has developed in areas to which 
buyers have gone to get the types of 
tobacco they need to meet demand of 
the consumers. Competition between 
areas is limited by the extent to which 
one type of tobacco can be substituted 
for another. The acreage of tobacco in 
a few counties in central Virginia that 
produce Virginia sun-cured, type 37, 
declined by 80 percent in 1920-1940 
with the shift away from chewing to- 
bacco and snuff. The acreage of cigar- 
binder tobacco in the Connecticut 
Valley declined by 60 percent in 1950- 
1957. Homogenized binders made from 
leaf scraps are replacing the leaf bind- 
ers, and a shift in the location of pro- 
duction could occur if former users of 
leaf scrap tobacco buy leaf tobacco 
elsewhere to replace the scraps. 

Price relationships generally have 
been such that any of these crops and 
associated livestock enterprises may be 
grown economically. Price relation- 
ships have changed from time to time, 
however, and have caused some shifting 
from one enterprise to another. Rela- 
tively high beef prices helped to stimu- 
late the increase in beef cattle numbers 
in this region immediately following 
the Second World War. When several 
crops grow well in a region and the 
economic advantages of one over 
another are not large, local factors or 
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personal preference determine the sys- 
tem of farming. 

Topography often tips the balance 
in favor of one type of farming or 
another. Topography varies from gen- 
erally level to very steep; rolling to 
hilly slopes predominate. Farms with 
relatively smoother topography are in 
the river valleys and a few other areas, 
like the central basin of Tennessee and 
the Bluegrass area of central Kentucky. 

Farmers who have this kind of land 
have a wide choice in the type of 
farming followed. They may choose a 
cash-grain farm system and devote 
much of the land to row crops, grass, 
or   corn. 

There was a time when legumes 
were believed to be necessary in the 
cropping system, but it has been 
found that yields of corn can be main- 
tained year after year on bottom land 
by using commercial fertilizer. Large 
supplies of nitrogen fertilizer at rela- 
tively low prices have stimulated this 
practice since the war. 

When tracts of relatively smooth 
land are large enough to permit siza- 
ble fields, machinery can be used here 
just as well as in the Corn Belt and 
regions farther west. There is no rea- 
son why farmers on this kind of land 
cannot compete with farmers in the 
Corn Belt. Probably they will need 
to use more commercial fertilizer, but 
they have an advantage in producing 
for local markets in the area. 

A commoner situation is the farm 
that has some level land but most of it 
is rolling or steep. The danger of 
erosion limits the extent of row crops. 
As there are no major cash markets for 
roughage in the region, the produc- 
tion of this land must be marketed 
through beef or dairy cattle. Farms 
with a combination of some bottom 
land and some upland frequently sell 
both grain and livestock or livestock 
products. The farmer needs more land 
to make a satisfactory income than 
the farmer whose land is all relatively 
level, because the upland must be 
used for less intensive crops. Farms 
with both bottom and steep land are 
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scattered over much of the region, but 
they are common in areas adjacent to 
the areas of relatively level farmland 
and along the smaller rivers. 

A farmer with moderately rolling or 
hilly land can farm much the same 
as a farmer with a combination of 
bottom and steep land, but the crop 
rotation will differ in that no land 
can be kept in row crops all the time, 
although row crops can be grown a 
small percentage of the time on the 
upland. Grain production on these 
farms supplies a high yield of concen- 
trate feed. As the land becomes steeper, 
the farmer becomes more restricted as 
to practical alternative uses of the land. 

Farms with a high proportion of 
hilly and steep land have shifted from 
corn and small grain to hay and pas- 
ture. Mechanization has given the 
farmer on the smooth land an ad- 
vantage in grain production. Small 
fields and steep, irregular slopes are 
not well adapted to mechanization. 
Also, production of hay and pasture is 
better understood now than formerly. 

The value of fertilizer and lime in 
roughage and pasture production has 
been known for a long time, but adop- 
tion of these practices has been slow. 
The Agricultural Conservation Pro- 
gram, the Soil Conservation Service 
program, and the unit test-demonstra- 
tion farms of the Tennessee Valley 
Authority have stimulated the use of 
phosphate and lime on hay and pas- 
ture. The development of suitable har- 
vesting machinery and the use of grass 
silage have made it easier to handle 
roughage. The large increase in farm 
wage rates relative to machinery since 
1940 also has encouraged the shift 
from labor-intensive to labor-exten- 
sive systems of crop production. Beef 
cattle and sheep are well suited to 
farms with a high proportion of hilly 
and steep land and incomes may be 
relatively good if the farms are large 
enough. 

Availability of markets also influ- 
ences the type of farming in this region. 
The production of large quantities of 
roughage, the long grazing season, and 
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the moderate quantities of feed grains 
produced make the region well suited 
to dairy production. The production 
of fluid milk, however, is limited by 
the markets available within the re- 
gion. St. Louis is the only city in the 
region large enough to provide a mar- 
ket for large quantities of fluid milk. 
Some dairy production is scattered 
over most of the region to supply the 
needs of local markets. Bulk and per- 
ishability prevent shipment of fluid 
milk to larger cities to the north and 
east. Price relations before the war 
gave a decided advantage to produc- 
tion of fluid milk. The high cost of 
labor and high prices for beef and 
hogs have reduced this advantage, 
however. Some milk is produced for 
manufacturing purposes, but ordinar- 
ily there is greater advantage in other 
types of livestock farming. Beef, pork, 
and poultry products are needed for 
local markets. They could be shipped 
also to centers in the north and east. 

The location of consuming centers 
influences the location of tobacco pro- 
duction very little. As tobacco is non- 
perishable and has a high value per 
pound, the small advantage gained by 
producing near consumer centers is 
offset by the demand for specific quali- 
ties of tobacco. 

Size of farm also influences the type 
of farming followed. Small farms tend 
to have more intensive enterprises than 
larger farms on the same kind of land 
and location with respect to markets. 
Beef and sheep production usually give 
good returns per hour of labor spent, 
but a larger acreage of land is needed 
to utilize fully the time of the operator 
and his family and provide a good in- 
come to the farm family. Small dairy 
herds producing milk or cream for 
manufacturing often arc better suited 
to small farms than sheep or beef cat- 
tle. The need for more intensive crops 
leads many operators of small farms to 
plant corn on steep slopes oftener than 
is consistent with good conservation. 
Tobacco fills an important place on 
small farms in areas where it is grown. 
It utilizes labor that could not be used 
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otherwise on these farms. Even so, 
many tobacco farms are too small to 
provide a good family income. 

Small farms are especially numerous 
in the upland areas of Kentucky, Ten- 
nessee, Virginia, and West Virginia. 
Nearly half the commercial farms in 
this area in 1954 had fewer than 20 
acres of harvested cropland. Three- 
fourths had less than 2,500 dollars of 
gross value of product; this means that 
the net farm income was probably less 
than 1,200 or 1,500 dollars. Improved 
practices, such as legumes, fertilizer, 
and lime, will add 200 to 400 dollars 
to the net farm income on farms in 
this size range, but the returns will still 
be low compared with industry and 
farms in many other areas. 

Mechanization has been an impor- 
tant factor leading to larger farms. 
With the use of tractors, cornpickers, 
and combines, two-thirds of the labor 
used on corn and small grain can be 
eliminated. This means that the farm 
labor force can handle more crops, 
and farm operators are buying or rent- 
ing more land to keep the farm labor 
force fully occupied. The average size 
of commercial farms increased from 3 
to 10 percent in most parts of the re- 
gion from 1949 to 1954. 

Mechanization has been slower here 
than in the Corn Belt and regions 
farther west. At least a third of the 
farmers in the Appalachian Highland 
and the Cumberland Plateau use only 
horses for power. Small farms, rough 
topography, and lack of capital and 
suitable machines have retarded mech- 
anization. Since 1940, however, several 
factors have encouraged mechaniza- 
tion: Higher farm incomes during and 
after the war helped to provide capital 
to purchase machinery; machines bet- 
ter suited to small fields have been de- 
veloped; and farm wage rates went up 
to about 4 times the 193 7-1941 level, 
while prices of farm machinery only 
doubled. 

Farms that were large enough to 
need hired labor could be operated 
more economically with machinery 
than with hired labor at the higher 
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wage rates. This means that industrial 
development pulled labor away from 
farms; mechanization—as is often 
said—did not force labor off farms. 
Other farms in the region, particu- 
larly the smaller ones, have always had 
a labor surplus or a labor force that 
was employed at a low rate of return. 

Industry developed first along the 
Ohio River and in the larger cities 
that were readily accessible and had 
good water supplies. Industry since 
1940 has spread to the smaller cities 
and has drawn labor from the hills 
around the cities. Improved transpor- 
tation has made it possible for farm 
people to commute 30 or 40 miles a 
day to work in industry. 

About 45 percent of the farms in the 
region in 1954 were part-time and resi- 
dential farms. Farms once operated as 
full-time farms are now part-time 
farms. Many farms in the mountains, 
however, never were commercial farms 
in the sense that they produced much 
for sale. 

A different situation exists in the 
coal mining areas of West Virginia and 
Kentucky. Employment in mining is 
declining, and other industries are not 
developing to take its place. These 
areas lack adequate transportation, and 
the main resources are labor and coal. 

THE ROLE OF LAND in the agriculture 
of the general farming and tobacco 
region is exemplified by a typical live- 
stock farm of 160 acres located in the 
Appalachian foothills of Ohio. Forty- 
four acres of the 160 acres in this farm 
are in cropland, 60 acres arc in perma- 
nent pasture, and 56 acres are in wood- 
land. The livestock consists of 12 beef 
cows, a brood sow, and 100 hens. Beef 
calves are kept over winter, fed out the 
next year, and sold as fat cattle. 

The cropland part of the farm re- 
ceives more attention than either the 
pasture or woodland. Corn and wheat 
are fertilized at about the recom- 
mended levels. The hay crop gets only 
lime. Corn yields 60 bushels an acre, 
wheat 20 bushels, and hay 2 tons. The 
yields of corn and wheat are about as 
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high as yields in the Corn Belt. Per- 
manent pasture, however, receives 
no treatment except clipping. Pasture 
production is low; it could be doubled 
by application of lime and phosphate. 
The woodland adds little to the cash 
income of the farm. The farm wood- 
land once supplied fuel for farm use, 
but the importance of this function has 
declined with a shift toward coal and 
oil. Lumber for farm building is sup- 
plied by the farm woodlot. 

The use of land accounts for only 
about 13 percent of the total inputs on 
this farm. Labor accounts for 30 per- 
cent. The rest goes for purchased items 
and the use of working capital. Labor 
has declined in relative importance in 
farm inputs, while purchased items 
and use of working capital have in- 
creased. The relative importance of 
land and buildings has not changed 
greatly. 

The investment in land and buildings, 
machinery, and livestock amounts to 
about 21 thousand dollars—or 17,500 
dollars per full-time worker on the 
farm. Sixty percent of the investment 
is in land and buildings, and the rest is 
divided equally between equipment 
and livestock. The investment in 
equipment per acre of cropland har- 
vested is 97 dollars, compared with 40 
dollars on cash-grain farms in east- 
central Illinois. The small acreage of 
harvested cropland accounts for the 
high investment in machinery and 
equipment per acre. 

The gross farm income on a farm of 
this type and size is 4,900 dollars a 
year at 1950-1954 prices, or 3,060 dol- 
lars per 100 acres farmed. If interest is 
charged at 5 percent for the use of real 
estate and working capital, 1,420 dol- 
lars is left as a return to the operator 
and his family for their labor and man- 
agement. Sixty-eight percent of the 
operators own all the land they farm, 
and 24 percent own a part of it. 
Therefore, very little of the income 
must be shared with landlords. 

The net farm income on this typical 
farm can be improved by using some of 
the pastureland for crops and improv- 
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ing the remaining permanent pasture. 
A farm of this size, operated with mod- 
ern machinery, however, is not large 
enough to permit the operator to uti- 
lize his time efficiently and to allow 
him to earn an income that will com- 
pete with off-farm employment. The 
maximum income on this farm at its 
present size could be obtained if it 
were operated as a part-time farm and 
the operator worked in industry. For 
this reason, some farm operators in the 
area have been adding to their farms, 
while others have started working off 
the farm. 

THE ROLE OF LAND is somewhat dif- 
ferent on commercial family-operated, 
tobacco-livestock farms in the Blue- 
grass area of Kentucky. Sixty percent 
of the gross farm income comes from 
tobacco, but tobacco occupies only 3 
percent of all land in the farm and 14 
percent of the cropland. Production of 
tobacco is becoming concentrated on 
an even smaller acreage of land. 

The acreage of tobacco per farm 
dropped from 5.3 in 1937-1941 to 4.2 
in 1954-1956. The yield per acre in- 
creased from 995 to 1,551 pounds dur- 
ing the same period, which was more 
than enough to offset the smaller 
acreage. Higher yielding strains of 
tobacco and more fertilizer per acre 
are largely responsible for the increase 
in yield. Although the production of 
tobacco is concentrated on a smaller 
acreage within the farm unit, the num- 
ber of farms raising tobacco has not 
declined. This results partly from acre- 
age allotments on tobacco. Acreage re- 
ductions have been somewhat greater 
in the major producing counties than 
in the outlying counties, where acre- 
ages per farm are smaller. The acreage 
per farm on farms with small allot- 
ments cannot legally be reduced below 
a specified minimum. Thus reductions 
must be larger on farms with larger 
acreages in order to bring down the 
total acreage. 

Corn, small grain, and hay are 
grown mainly as feed for hogs, sheep, 
cattle, and workstock. Feed crops and 

livestock provide employment for labor 
and other resources when not used for 
production of tobacco. 

The use of land accounts for 25 per- 
cent of the total inputs on the farm. 
The relative importance of land has 
not changed in the last 20 years. The 
proportion of total inputs, however, 
accounted for by labor declined from 
53 percent in 1937-1941 to 42 percent 
in 1956. This decline in the relative 
importance of labor is less than on 
most crop and crop-livestock farms in 
the United States. Mechanization has 
been very slow on farms of this type. 
Only about 50 percent of the farms 
had tractors in 1956. Tobacco as it is 
now produced does not lend itself to 
mechanization. About 375 hours of 
man-labor are used per acre on to- 
bacco. 

Investment in machinery and equip- 
ment in 1954-1956 was 68 dollars an 
acre of cropland on tobacco-livestock 
farms, compared with 97 dollars an 
acre on livestock farms in southeastern 
Ohio and 40 dollars on cash-grain 
farms in east-central Illinois. The ma- 
chinery inventory on tobacco-livestock 
farms is relatively low, but the invest- 
ment per acre is moderately high be- 
cause only 30 acres of cropland are 
harvested. 

The investment in livestock, ma- 
chinery and equipment, and land and 
buildings in 1954-1956 amounted to 
22,630 dollars. Eighty-four percent of 
the investment was in land and build- 
ings, 9 percent in machinery and 
equipment, and 7 percent in livestock. 

Net farm income on a tobacco-live- 
stock farm of 115 acres in 1954-1956 
was 3,160 dollars a year. The return to 
the operator and family for labor and 
management was 2,340 dollars, or 82 
cents an hour. Fifty-six percent of the 
farms are fully owned, and 17 percent 
are partly owned by the operator. 

Tobacco farms in the Coastal Plain 
of North Carolina, where flue-cured 
tobacco is produced, differ significantly 
from those of the Bluegrass area of Ken- 
tucky. Type 12 tobacco is produced in 
the eastern part of the area, where the 
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Districts where tobacco is grown. 

soils are chiefly sandy loam. Type 11, a 
tobacco with heavier body and darker 
color, is produced in the western part 
of the area, where the soils are red clay 
loam or gray sandy loam. This area is 
located on the edge of the Cotton Belt, 
and cotton is often combined with to- 
bacco in the farming system. 

The average commercial family-op- 
erated tobacco-cotton farm in the area 
had 100 acres of total land farmed in 
1954-1956. Crops were harvested from 
40 acres. Tobacco occupied about 18 
percent of the cropland acreage but 
accounted for 70 percent of the farm 
income. Cotton used 13 percent of the 
cropland and contributed 8 percent to 
the farm income. Corn and hay crops 
used a larger proportion of the land 
area, but these crops with the livestock 
enterprises add little to the gross farm 
income. Livestock are kept primarily 
for home use. 

Even though the yield of corn has in- 
creased by 70 percent since 1940-1944, 
the average yield of 28 bushels an acre 
is low compared with yields in the Corn 
Belt. The yield of hay since 1940, has 
averaged about 1 ton an acre, com- 
pared with 1.5 to 2 tons in the Ken- 
tucky Bluegrass area and the Corn 
Belt. The soils, which are mainly sandy 
loam and sandy clay loam, are less well 
suited to hay and pasture grasses than 
the Kentucky soils. They are low in 
organic matter. 

Much more labor is used on these 
farms than on the tobacco-livestock 
farms in central Kentucky or the live- 
stock farms in southeastern Ohio. 
About 500 hours of labor are used in 
producing an acre of flue-cured to- 
bacco, compared with 375 hours for 
burley tobacco. The acreage of tobacco 
on farms in the Coastal Plains is almost 
double the acreage in the Kentucky 
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area. In addition, 120 hours per acre 
are used on cotton. 

Mechanization has proceeded some- 
what more rapidly than in the Ken- 
tucky area. Nearly 70 percent of the 
tobacco-cotton farms had tractors in 
1956, compared with none in 1940, 
Investment in machinery amounted to 
about 65 dollars an acre in 1954-1956. 

The total investment in land and 
buildings, livestock, and machinery 
and equipment amounts to 20,400 dol- 
lars, or 7 thousand dollars a worker. 
Land and buildings account for 84 
percent of the investment; 13 percent 
is in machinery and equipment; and 3 
percent is in livestock. Land was val- 
ued at 172 dollars an acre. 

Because of the large amount of labor 
used on these farms and the higher ex- 
penditures for fertilizer, pesticides, and 
fuel for curing tobacco, land accounts 
for only about 14 percent of the inputs, 
compared with 25 percent on the to- 
bacco-livestock farms in central Ken- 
tucky. Both land and labor have de- 
clined since 1940 relative to purchased 
goods and interest on working capital. 
The shift from wood to oil for fuel in 
curing tobacco reduced the amount of 
labor, but it also increased the amount 
of goods purchased. 

Land supplies 14 percent of the total 
input on these farms and labor supplies 
49 percent. The remaining 37 percent 
is from purchased goods and interest on 
capital. 

Gross farm income is 40 percent 
higher than on the Kentucky tobacco- 
livestock farm, but net farm income is 
only slightly higher. The Coastal Plains 
farms have higher expenses for labor, 
fertilizer, pesticides, and fuel for curing 
tobacco. 

The net farm income of an owner- 
operated tobacco-cotton farm was 
3,315 dollars in 1954-1956. The opera- 
tor and his family received 2,175 dol- 
lars, or 74 cents an hour, for labor and 
management after allowing for interest 
and investment. A tenant who rented 
on a crop-share basis received 1,735 
dollars, after giving a third of the crop 
production as rent. Returns were 59 

cents an hour, or about the same as the 
rates for hired labor during the same 
period. A cropper who rented on a 50- 
50 basis received about 53 cents an 
hour. 

FUTURE DEVELOPMENTS in the gen- 
eral farming and tobacco region 
depend on demand for agricultural 
products, industrial development in 
the region, and new technology. The 
full impact of technological develop- 
ments had not been felt in 1958. With 
continued industrialization in the more 
accessible parts of the region and at 
least moderately good demand for 
agricultural products, present trends 
may be expected to continue. 

Farms will become larger as more 
machinery is purchased and more land 
is needed to utilize fully the farm labor 
force. As the smaller models of many 
machines can handle more work than 
is available on many farms in the 
region, more land is needed for their 
efficient use. 

The trend toward grassland farming 
on the hilly and steep land very likely 
will continue as long as the demand 
for beef and dairy products continues 
to be good. 

Adjustments in farm organization 
and practices could proceed faster if 
farmers had more capital. Frequently 
adjustments and new practices are 
very profitable, but farmers do not 
make the changes because they do not 
have the necessary capital. More fa- 
vorable price-cost relationships would 
make these adjustments more profit- 
able and also would provide additional 
capital. More credit of the type suited 
to small farms in a low-income area 
offers another opportunity to supply 
needed capital. 

Further industrial growth is needed 
in the region to provide employment 
for farm people who are not now fully 
employed on farms. The same result 
could be obtained if some of these 
farm people were to move to other 
regions of the country, but some 
market advantage to the region would 
be lost. 



Land and problems in 
the Wheat regionS- Wheat can be grown in 
many sections of the United States. About one farmer in five 
and one crop acre in five grow wheat for sale and for other pur- 
poses. Many wheat producers are "suitcase farmers" and men 
with jobs in cities because wheat needs little attention between 
seeding and harvesting. The story of wheat, as told here, par- 
allels the story—and the problems—of American agriculture. By 
Warren R. Bailey, Farm Economics Research Division. 

ABOUT ONE CROP ACRE in five in the 
United States is devoted to the produc- 
tion of wheat, and about one farmer 
in five grows wheat as a commercial 
crop. For the crop harvested in 1956, 
about 60 million acres were seeded. 

Wheat was a pioneer crop that ac- 
companied land settlement as it pro- 
gressed westward from the Atlantic sea- 
board. As each new area became a 
dependable source of wheat, older pro- 
ducing areas shifted some land to other 
crops, but some wheat was produced. 
It is still the most important crop in 
areas that were settled last, particu- 
larly in the Great Plains and the Pa- 
cific Northwest. In general, those are 
the drier areas of arable farming, and 
farmers there grow wheat not because 
the lands arc especially well suited to 
wheat but because wheat produces 
more grain and more income than any 
other crop thus far known in these 
areas. Except in the Palousc in Wash- 
ington, yields of wheat are lower in 
these areas than almost anywhere else 
east of the Mississippi River and north 
of the Ohio. The Palouse country, with 
its cool, rainy winters and its hot, dry 
summers, is well adapted to produc- 
tion of winter wheat. 

In the Southern Plains, wheat makes 
good use of the moderate winters and 
the limited rainfall. In the Northern 
Plains, spring wheat makes use of the 
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short summer growing season during 
which most of the precipitation falls. 

Wheat was grown on about 6 million 
acres (which was 8 percent of the na- 
tional acreage) in the Pacific North- 
west in 1956; about 28 million acres 
(45 percent) in the central and south- 
ern Great Plains; 17 million acres (28 
percent) in the Northern Plains; and 
about 9 million acres in the Corn Belt 
and Eastern States (14 percent). 

The central and southern Great 
Plains had 36 percent of the national 
production that year; the northern 
Great Plains, 24 percent; the Corn Belt 
and Eastern States, 18 percent; the Pa- 
cific Northwest, 16 percent; and all 
other regions, 6 percent (on 5 percent 
of the acreage). 

IN THE EASTERN WINTER WHEAT RE- 
GION, soft red varieties of wheat mostly 
are grown. Soft wheats are used mainly 
for pastry, cake, and biscuit flour, 
rather than for bread flour. 

This area has ample rainfall and 
moderately cool winters, except in the 
north, where the ground usually is cov- 
ered with snow during the coldest part. 
The wheatlands here tend to have the 
poorer soils, or at least those that are 
less well adapted to corn, soybeans, 
and oats. They include the Planosols of 
southern Illinois and Indiana, which 
are underlain by hardpan and hence 
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arc poorly drained. They often remain 
wet until it is too late in the spring to 
prepare a seedbed and plant corn. The 
soils are usually better suited to seed- 
bed preparation in the fall—hence the 
interest in fall-seeded wheat. 

Also used for wheat are some of the 
shallower podzolic soils in Michigan, 
Ohio, Pennsylvania, and other States. 

The deep, rich prairie soils of Iowa, 
southern Minnesota, northern Illinois, 
and northern Missouri are seldom used 
for wheat because wheat cannot com- 
pete there with corn and soybeans. The 
Podzols respond markedly to phos- 
phatic fertilization, and yields of wheat 
generally are much higher now than 
they were 20 years ago before fertiliza- 
tion was commonly practiced. 

Wheat is grown primarily as a cash 
crop. It is also used as a companion 
crop for grass seedings. It is seeded 
sometimes for late fall or early spring 
pasture. Some of our finest early lambs 
are produced on winter wheat pasture 
in the eastern winter wheat region. 

THE HARD RED WINTER WHEAT RE- 

GION centers in Kansas, Nebraska, 
Oklahoma, and the Panhandle of 
Texas. It includes parts of some adja- 
cent States. 

Precipitation is 17 inches in eastern 
New Mexico and western Texas, 15 
inches in eastern Colorado and Wyo- 
ming, and 30 or 35 inches in eastern 
Kansas and Oklahoma. 

Much of the wheatland in the west- 
ern parts is kept in clean-cultivated 
fallow every other year to permit soil 
moisture to be restored before the next 
wheat crop is seeded. Winters are mod- 
erately cold and generally dry. 

All the important soils in the region 
are used for wheat. They include the 
Chernozems of north-central Kansas, 
the Red Chestnut soils of western 
Oklahoma, and the Brown soils of east- 
ern Colorado, northeastern New Mex- 
ico, and the Texas Panhandle. The 
wheat is generally high in protein and 
is highly rated for breadmaking. 

THE HARD RED SPRING WHEAT REGION 

usually has winters too severe for 
winter wheat. The area includes North 
Dakota, South Dakota, northeastern 
and north-central Montana, and east- 
ern Minnesota. The annual rainfall is 
about 15 inches in the west to about 25 
inches along the eastern border. 

Diseases (like scab and stem rust) and 
competition with corn, barley, and flax 
set the eastern limits of production. 
Wheat is alternated with summer fal- 
low almost always in the drier, western 
part of the area. 

Both the Chernozems and the Brown 
soils, which predominate in the region, 
are used for wheat. These lands have 
been farmed for 50 to 75 years, but 
only recently have they shown a re- 
sponse to fertilizer, notably phosphate. 

Hard red spring wheat is noted for its 
high content of protein, which often 
brings it a premium in the market, and 
for its excellent breadmaking qualities. 
It is used extensively for blends that in- 
clude weaker wheats. 

Durum, a variety used chiefly for 
macaroni and similar edible pastes, is 
grown widely, particularly in North 
Dakota. The market for durum is much 
more limited than the market for 
bread-type wheats. 

THE BIG BEND AND PALOUSE districts 
of Washington and adjoining parts of 
Idaho and Oregon constitute the chief 
wheat-growing region of the West. 

The soil usually is covered with snow 
during the colder part of the winter. 
Annual precipitation is 12 to 20 inches. 
Fallowing the land every other year to 
restore soil moisture is commonly prac- 
ticed wherever rainfall is less than 15 
inches. Fallowing is done also to some 
extent in the Palouse area—not so 
much to conserve moisture as to help 
decompose the straw residue from the 
previous crop. Farmers use less fallow 
since they learned that decomposition 
can be speeded by nitrogen fertilization. 

The principal soils used for wheat 
are the Chernozems (Palouse) and the 
Lithosols. The deep Palouse soils are of 
loessal origin. They are highly respon- 
sive to nitrogen fertilization. In Whit- 



152 

man County, Wash., an average of 
nearly 50 pounds an acre of nitrogen is 
applied, and the average yield is about 
40 bushels. 

Soft white winter wheat is the com- 
monest type, although some spring 
wheat is seeded on fields that winter- 
kill. Soft white wheats as a rule are not 
high in protein. They are used for 
pastry flour or as blends in bread flour. 

FEW AREAS in the United States are 
wholly unsuited to growing of wheat. 

Wheat is grown primarily as a cash- 
grain crop, but it often is grown for 
other purposes, particularly in the 
Eastern States. I mentioned its use as a 
companion crop and for late fall and 
early spring pasture. Wheat has found 
a place in some crop rotations in which 
a fall-seeded crop is desired because the 
land is more easily worked in fall than 
in spring. 

Winter wheat is sometimes used in 
irrigated areas in the West in place of 
fallow to dry out the soil periodically. 
After the wheat is harvested, the land 
is fallow the rest of the summer. 

The wide adaptability of wheat helps 
to explain why our capacity to produce 
wheat at times has exceeded market 
demand. This problem I discuss later. 

LAND IS RELATIVELY more impor- 
tant in specialized wheat farming than 
in most other kinds of farming. It is 
easily the largest item of investment on 
wheat farms. Investment in land may 
be 3 to 10 times larger than the invest- 
ment in equipment. A reasonably 
efficient wheat farm may represent an 
investment of 100 thousand dollars. It 
may have 15 thousand dollars in gross 
sales but may return the operator only 
3 thousand dollars for his labor. Wheat 
farming, in fact, has become so efficient 
in the use of labor that it provides only 
part-year employment for most of the 
specialized wheat growers. 

Wheat farming in the major wheat 
areas is an "extensive" type of farm- 
ing—that is, relatively few inputs are 
added to the land. All the plowing, 
planting, and harvesting of an acre of 
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wheat in the Great Plains, for example, 
can be done by only 2 hours of man 
labor and 1.5 hours of tractor time. In 
contrast, production of cotton may re- 
quire as many as 100 hours of man 
labor and 10 to 15 hours of tractor 
work an acre. Once the wheat is 
seeded, particularly in the specialized 
producing areas, there is little more to 
be done until harvest. Wheat farmers 
sometimes spray to control weeds and 
insects, but ordinarily between seed- 
ing and harvest a man can do little to 
influence the outcome of the crop. He 
waits and takes what comes. 

WHAT MANNER of men are they who 
produce wheat? 

They are the conventional farmers 
who operate family-sized farms and 
may grow several other crops besides 
wheat—the Pennsylvania farmer, for 
example, who seeds wheat after the 
corn silage has been harvested. 

The wheat producer is also the farm- 
er in the Great Plains, where wheat is 
the dominant crop. He is the farmer 
who makes his home in Topeka but 
farms wheat in both eastern and west- 
ern Kansas. He is the Texas farmer 
who may also grow wheat in Kansas 
and Nebraska. He is the rancher in 
Montana, Colorado, or New Mexico, 
who has a small acreage of level crop- 
land in wheat. He is the farm machin- 
ery dealer, feed dealer, hardware mer- 
chant, banker, doctor, or lawyer who 
owns wheatland and rents it out on 
shares. He is the college student who, 
during summer vacation, harvests the 
current crop, reworks his fallow land, 
and seeds his next year's crop before 
going back to school in the fall. Wheat 
is the kind of farming that permits him 
to do this. 

The wheat producer is any of these— 
or the man we usually think of as a 
farmer. 

Because wheat growing does not take 
their full attention for the entire year, 
many wheat farmers have other part- 
time jobs or business interests—even in 
the Great Plains, where there is little 
urban industry, in fact, the incidence 
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of nonfarm work is even greater in the 
Plains than in many other farming 
regions. The 1954 Census of Agricul- 
ture, for example, reported that one in 
three cash-grain (meaning wheat) 
farmers in eastern Colorado and west- 
ern Kansas worked off their farms for 
wages, and about one in eight worked 
off the farm 100 days or more, or the 
equivalent of 20 workweeks. 

The practice of combining other 
work with the farming is not unique 
among wheat farmers. Part-time farm- 
ing is even commoner near large cities. 
I mention it because the combination 
might be least expected in the Great 
Plains. On the contrary, it is in charac- 
ter with the early settlement and the 
economic and cultural development of 
the Plains. When the Plains were first 
settled, the same people broke out the 
prairie sod and built homes, schools, 
churches, and stores. They now do the 
farming and at the same time operate 
the banks, the machinery repair shops, 
and the grain elevators. Many persons 
consider themselves farmers part of the 
year and during periods when crops 
are good. They depend on other 
sources of income at other times. 

This intermingling of farm and non- 
farm interests partly explains why 
many wheat farmers no longer live 
on the farms they operate. For many 
decades after settlement, most farmers 
lived in the open country on farms 
they owned or rented. More recently, 
particularly since the Second World 
War, many have moved to town. In 
1955, for example, about 30 percent 
of the cash-grain farmers in the 18 
westernmost counties of Kansas lived 
off their farms. In Greeley, Hamilton, 
and Stanton Counties, the percentage 
was 40. Only a slightly lower percent- 
age lived off their farms in the Colo- 
rado counties to the west and in the 
next tier of Kansas counties to the east. 

Families of wheat farmers have 
found churches, schools, and other 
community services much more con- 
venient  since  they  moved  to  town. 

Nonfarm residence is prevalent 
in other specialized wheat-producing 

areas. This pattern of nonfarm resi- 
dence may tend to coincide with the 
pattern of off-farm work. 

Because wheat farmers can now live 
away from their farms, land has come 
to have a different aspect. Farming 
traditionally was a business and a way 
of life for the farm family; each mem- 
ber from the time he could walk had 
chores or a job to do and was a work- 
ing partner in the business. But busi- 
ness and home are separated when 
the family lives in town. The farm 
becomes so many fields of wheat. The 
family's daily interests center in the 
town. Attitudes toward the land may 
change—not necessarily adversely. 

Absentee operation spawned the 
term "suitcase farmer" for him who 
comes to the farm from his city home 
and "lives out of a suitcase" the few 
days he is seeding or harvesting. 

Problems, including dust blowing, 
have been laid to the suitcase farmer. 

Actually, however, it is often the 
hard-pressed, debt-harassed resident 
farmer who seeds when there is too 
little moisture. The suitcase farmer, 
who has greater choice of land, can 
select the more suitable lands. 

Again, because wheat needs little 
attention between seeding and har- 
vesting, the grower with the modern 
machinery can operate in widely 
separated locations. He can follow the 
seasons. Some individuals grow wheat 
in the Texas Panhandle and Nebras- 
ka, which are miles apart. The harvest 
begins in Texas and moves north as 
the summer progresses. Fall seeding 
dates vary widely, but generally they 
have a reverse pattern—they begin 
in the north and proceed south. 

The ability to operate in different 
localities permits the farmer to work 
larger acreages with the same equip- 
ment, expand his scale of operations, 
and increase his efficiency with less 
equipment, overhead, and labor. 
Operating in separate localities also 
serves as a form of crop insurance 
against such hazards as drought and 
hail. The same storm is unlikely to 
hit both areas in the same season. 
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THE COMPARATIVE EASE with which 
young farmers can get started in farm- 
ing is another characteristic of our 
main wheat-producing areas. Many- 
start by using their fathers' machinery 
and renting land for a share of the 
crop. An industrious, dependable 
young man usually can rent the land 
he needs. He can soon acquire his own 
tractor and combine if things go well. 
Such golden prospects have attracted 
young farmers to the wheat sections 
and partly explain why the margin 
of cultivation has been pushed to 
poorer and still poorer lands. A young 
farmer eventually saves enough from 
his earnings for a downpayment on 
some land. As most wheat farmers do 
not attempt to own all the land they 
need to operate, he continues to rent 
additional land. 

Part-ownership characterizes land 
tenure in the specialized wheat-pro- 
ducing areas. Part owners—not count- 
ing paid managers and institutions—• 
comprise more than 40 percent of the 
operators. Part-owner farms are larger 
than full-owner and full-tenant farms 
and have more cattle and equipment. 

Part owners include the operators 
whose managerial capacity exceeds 
their possession of investment funds 
and those who prefer to invest more 
of their own funds in operating capital 
rather than land. 

Full owners oftencr are smaller op- 
erators. They are older, and they work 
off the farm part of the time. Full ten- 
ants usually are the younger operators 
who are just getting started and who 
have not saved enough for a downpay- 
ment on a farm. In west-central Kan- 
sas, nearly half the tenant operators 
work off the farm for pay. One in six 
worked off the farms 100 days or more 
in 1954. Off-farm work was much less 
frequent among full owners and part 
owners. More of the part owners in 
north-central North Dakota worked off 
their farms than did full owners or 
tenants. More of the full owners in the 
Palouse area worked off their farms. 

The usual rental in the specialized 
wheat areas is a share of the cash crops 
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and a cash rate per acre on the forage 
crops and pasture. A typical share rent 
is one-third of the wheat, barley, grain 
sorghum, and similar grain crops. 
Gash rents for pasture and hay land 
vary widely. 

Renting land is somewhat simpler, 
and fewer areas of conflict exist be- 
tween landlord and tenant in the spe- 
cialized wheat areas than in many 
other farm areas. That is because farm- 
ing systems are simpler, production 
practices are more standardized, and 
management decisions are fewer. In a 
wheat-fallow area, there is no question 
as to the crop that will be grown. 
Once the crop is seeded, there are few 
further management decisions until 
harvesttime. At present, acreage re- 
strictions on wheat have raised the 
question of which crops to grow on 
land removed from wheat production. 
Usually the alternative is limited to 
one or two crops. 

HOMESTEADERS FIRST SETTLED the 
Great Plains in the 18^0's and 1880's. 
Settlement continued until after the 
First World War. 

Times and events had been exciting. 
Dodge City, in the Gentral Plains, was 
the railhead to which cattle from Texas 
and Oklahoma were driven for ship- 
ment to eastern markets. Large cattle 
companies from the South had moved 
into the central and northern parts of 
the Plains and were using the free 
public range. The Plains had been the 
scene of range "wars" between rival 
cattle outfits. 

The homesteaders found lush native 
sod, which was relatively easy to plow. 
Wheat was one of their first crops. 
Homesteads were taken up in 160-acre 
tracts. Husband and wife could each 
file claim to a quarter section. Among 
the homesteaders were many who 
stayed only long enough to "prove 
up." Soon their land was available for 
rent or purchase by the real settlers. 
A farmer usually could acquire all the 
land he wanted or could operate. 

The settlers had come from a more 
humid   climate  where   160   acres   of 
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crops was about all a man and his fam- 
ily could care for with the animal 
power and the crude tools he had. It 
was also enough to support the family. 

They soon learned that the climate 
of the Plains was far different from 
what they were used to. The Plains 
country was drier. Rainfall was less 
dependable. Land in the western part 
of the Plains had to be left fallow every 
other year to store enough moisture 
to grow a crop. Twice as much land 
therefore was needed, but fewer tillage 
operations were required. In short, 
farmers found that they needed and 
could handle about three times as 
much land for an operating unit as 
was customary in the more humid 
Midwestern States. 

Tractor power, self-propelled com- 
bines, and other large-scale machinery 
enlarged the acreage that one man 
could handle—about 300 acres on the 
eastern border of the Plains and 800 
or 1,200 acres on the western edge, or 
even more for an especially good man- 
ager with adequate equipment. 

Wheat has remained the main crop. 
The next alternative crop has been 
grain sorghum in the central and 
southern parts and barley and flax 
farther north. Most farmers have some 
cattle. Three in four cash-grain farm- 
ers have cattle, which graze land too 
stony or otherwise unsuited to culti- 
vation. Small acreages of tame hay 
and other forage produce supple- 
mental feed. 

I MENTIONED that few areas in the 
United States are wholly unsuited to 
wheat production: The acreage capa- 
ble of growing wheat exceeds the acre- 
age needed for wheat. This fact in 
itself would present no problem. We 
also have more land than is needed for 
producing soybeans, corn, and cotton. 

The problem arises because wheat 
growing is profitable throughout the 
country. In the specialized areas of the 
Plains and Pacific Northwest, wheat 
has an unchallenged claim on the land. 
The competitive position of wheat 
relative to other crops in the Eastern 

States has been improved by new tech- 
nology. Yields have increased from use 
of fertilizer, weed sprays, and improved 
varieties. The small combine-harvester 
has made the eastern wheat grower 
independent of the neighborhood's 
threshing rig. We consequently have 
excess capacity for wheat production. 

This excess capacity is put to good 
use in times of national emergency. 
Wheat is a quick way to expand food 
supplies. It is easily transported to 
areas of need. At other times, however, 
a high production of wheat is a na- 
tional problem. 

To MEET this problem, we have legis- 
lation that limits the acreage in wheat 
and supports wheat prices at certain 
minimums. Other acts authorize the 
Government to subsidize exports of 
wheat and to pay farmers for not 
planting their allotted acreages of 
wheat. They are known as wheat pro- 
grams. They have an impact on wheat 
farmers and on the way they use the 
land. 

Without acreage allotments, the av- 
erage wheat farmer in west-central 
Kansas would seed 320 acres and pro- 
duce 4 thousand bushels of wheat. He 
seeded 240 acres and produced 2,600 
bushels in 1955. With the acreage of 
wheat reduced, the farmers must find 
a profitable alternative use for the land 
taken out of wheat. The chief alterna- 
tive in this section of Kansas is sor- 
ghum. Restrictions on wheat acreage 
encourage an increase in the size of 
farms. 

Farmers in the specialized wheat- 
producing regions have been increas- 
ing the size of their farms for this and 
other reasons. But many farms are still 
too small for greatest efficiency. Farm 
enlargement comes slowly because it 
means fewer farms. Renting of land 
continues to be a facilitating factor. 

Still another problem has arisen 
from the wartime and postwar expan- 
sion in wheat production. This expan- 
sion came not only within the major 
producing areas; it also extended into 
what are normally the drier parts of 
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the western Great Plains. These areas 
were ha ving unusually fa vor a ble weath- 
er at the time. Kiowa County, Colo., 
for example, had average yields of 19, 
20, and 21 bushels per seeded acre in 
1946, 1947, 1948, respectively; the 
longtime average yield is 6 bushels. 
These good crops came just when they 
were needed badly. 

WE ARE FORTUNATE in having mar- 
ginal lands with which to meet emer- 
gency needs for wheat, but those lands 
are not readily put back into a reserve 
status when the emergency has passed. 
They have acquired acreage allot- 
ments, the farmers have participated 
in wheat programs as have farmers 
on other lands, and the high yields 
and relatively good prices have become 
capitalized into land values. 

Legislation in 1956—the Soil Bank— 
was designed to cope with this prob- 
lem. Under the Conservation Reserve 
feature of this program, farmers have 
been paid to reseed cropland to perma- 
nent pasture. 

The program provided that farmers 
sign contracts with the Government 
and agree not to crop the land for 5 
years. For doing this, they receive five 
annual cash payments. In addition 
they agree to establish cover crops or 
pasture on the reserve land; they are 
reimbursed up to 80 percent of this 
cost, including their own labor. The 
payments were intended to be high 
enough to induce wide participation 
in the wheat-producing regions. 

In the first year (1956-1957) of the 
program, 6.5 million acres were in the 
Conservation Reserve. About 2.7 mil- 
lion of these acres were in Texas, New 
Mexico, and Oklahoma; about 800 
thousand acres in Colorado, Kansas, 
and Nebraska; and about 975 thou- 
sand acres in North Dakota, South Da- 
kota, and Montana. Thus nearly 
three-fourths of the Conservation Re- 
serve was in the Great Plains States. 
To the extent to which this program 
attains its objectives, the Western 
Plains will again return to grass and 
use for livestock. 
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The Conservation Reserve feature of 
the Soil Bank is not a new program, ex- 
cept in name. Payments to farmers for 
keeping land in conservation uses have 
been included in farm programs since 
the 1930's. But the 1956 act was the 
first that provided for long-term con- 
tracts—those extending beyond 1 year. 

The purpose of the Acreage Re- 
serve—another Soil Bank feature—is 
to reduce production of allotment 
crops and hence reduce Government- 
held surpluses. Under the Acreage Re- 
serve, farmers sign i-year contracts 
and agree to underplant their wheat 
or other allotments by a specified 
acreage. The payment per acre 
amounts to 1.20 dollars multiplied by 
the normal yield in bushels, in the case 
of wheat. Nearly 13 million acres of 
wheat allotment were signed up for 
the 1957 crop year. 

Participation was highest in the 
southern and central sections of the 
Plains, where drought was extensive 
until the deadline date for signing up. 
Many wheat farmers participated no 
doubt because crop prospects were 
poor. Soil Bank payments seem less at- 
tractive when crop prospects are good. 
In the Plains, where crop prospects 
change widely from year to year, this 
can have a marked effect on participa- 
tion. There has been too little time to 
assess the ultimate effects of the Soil 
Bank on the economy of the wheat 
regions. 

FOR INFORMATION on how land is 
combined with other resources on 
farms in the Great Plains, we can turn 
to data assembled annually in the Cost 
and Returns series for family-operated 
commercial farms in the United States. 
This series is maintained by the Agri- 
cultural Research Service and is issued 
in the Agriculture Information Bulle- 
tin series of the Department of Agri- 
culture. 

THE AVERAGE COMMERCIAL wheat 
farm in west-central Kansas has about 
715 acres of land. Of this, 525 acres 
are cropland and 190 acres are native 
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ORGANIZATION, INCOME, AND EXPENSES OF THE AVERAGE COMMERCIAL WHEAT 

FARMS, AVERAGES FOR 1954^956 

Item 

Land in farm acre. 
Total cropland do... 

Wheat do... 
Feed grains do. . . 
Other crops do... 
Fallow land do... 

Other land do... 
Livestock: 

All cattle head. 
Cows milked do... 
Pigs raised do... 

Total labor used hour. 
Operator and family do... 
Hired do... 

Value of: 
Land and buildings dollar. 

Average per acre do... 
Machinery do... 
Livestock do... 

Returns from farming: 
Total income do... 
Income from— 

Wheat do... 
Other crops do... 
Livestock do... 

Total expenses do... 
Net farm income do... 

Charge for capital do... 
Net return to operator and family: 

Labor do... 
Average per hour do. . . 

North- Washing- 
West- central ton- 

central North Idaho 
Kansas Dakota Palouse 

715 690 535 
525 550 495 
220 165 170 

70 120 85 
37 130 ^4 

140 100 80 
190 140 40 

41 24 15 
3 6 2 

3 12 13 
2, 480 3,180 3,300 
2, 160 2,600 2,300 

320 600 1,000 

59, 000 26, 000 125,000 
.        ^83.10 37.68 233. 64 

8, 500 9,300 14, 100 

3, 50° 2,650 1,700 

9, 950 10,380 22, 850 

6, 230 3,950 13,280 

730 3,040 6,000 
2, 730 2, 020 1,565 
4, 820 5,320 9,550 
5, 130 5,060 13,300 
3, 580 2,270 7,300 

1,550 2,790 6, 000 
0. 71 1.07 2.61 

pasture. About 220 acres of the crop- 
land are seeded to wheat. As about 
two-thirds of it is seeded on summer- 
fallowed land, the average farm has 
about 140 acres of cultivated summer 
fallow each year. 

An average of about 40 acres, or 
one-sixth of the seeded wheat, fails to 
make a crop because of winterkilling, 
drought, or other hazard. If it rains 
after the wheat has failed, some of this 
abandoned wheatland is planted to 
grain sorghum the following spring. 
This possibility of planting a catch 
crop of sorghum on abandoned wheat- 
land is a unique characteristic of 
wheat-growing in the Southern Plains. 
It is the main reason why farmers seed 
wheat in the fall, despite poor soil- 

moisture conditions. They know that 
if the wheat fails, they have in sorghum 
another chance for income that year. 
Actually, the wheat that is 4idusted 
in" in the fall, often makes a crop if 
rains come in time. 

On the average, about 70 acres of 
grain sorghum and 40 acres of forage 
sorghum are planted each year. For- 
age sorghum provides the major source 
of winter forage for cattle. A few acres 
of oats or barley are seeded sometimes. 

The average farm has about 40 head 
of cattle and no other livestock on a 
commercial scale. The number of cat- 
tle depends on the acreage of native 
grass that is used for summer pasture. 

The average farm in this area repre- 
sents an investment of more than 70 
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tween 1949 and 1954. Acreage allot- 
ments in effect in 1954 encouraged the 
diversion of much of the cropland used 
for wheat, cotton, and corn to nonallot- 
ment crops, but part of the acreage was 
diverted to pasture and part of it re- 
mained idle and fallow. 

A decline of 3 million acres in crop- 
land  used  only for  pasture  between 
1949 and 1954 may be explained 
partly by the fact that in 1949 cropland 
used only for pasture that was not 
actually in rotation with crops was 
more frequently reported as cropland 
than in 1954. This shift was particularly 
evident in parts of the South, where the 
seeding of pasture on cropland taken 
out of crop production proceeded 
rapidly after the Second World War. 
Much of this cropland, which had been 
seeded for only a short time when the 
1950 Census of Agriculture was taken, 
has remained in pasture; by 1954, it 
was generally considered to be perma- 
nent grassland pasture. 

PASTURE AND GRAZING LAND totaled 
nearly a billion acres in continental 
United States in 1954. It included 699 
million acres in grassland pasture and 
grazing land, and some 301 million 
acres of woodland and forest grazed 
during part of the year. The grassland 
pasture included 66 million acres of 
cropland used only for pasture; such 
land often is considered to be land 
available for crops. 

Grassland, to which 699 million 
acres were devoted in 1954, includes all 
land used primarily for pasture and 
grazing, exclusive of woodland and 
forest pastured or grazed. It includes 
the shrub and brushland types of pas- 
ture and grazing land, such as sage- 
brush, scattered mesquite and some 
other shrub types in the West and some 
scattered brushland pasture in the 
East, and all tame and wild or native 
grasses and legumes and other forage 
used for pasture or grazing. 

Some 80 million to 90 million acres 
in planted fields are pastured for short 
periods each year. These include fall 
and winter pasturage of small grain 
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TOTAL ACREAGE IN THE UNITED STATES 
1903.8 million acres 

25% 

339& 

CROPLAND 
includes cropland 
used only for pasture 

GRASSLAND 
PASTURE AND 
GRAZING LAND 

32% 

WOODLAND 
AND FOREST 
does not include 
forest land in parl<& 
and other reserved areas 

6% 
4% 

4—SPECIAL USES 
farmsteads, highways, 
railroads, urban areas 
parks, etc. 

^^_ OTHER   LAND äessrt, swamp, dunes, etc. 

Major uses of land in the United States {1954) ■ 

and after-harvest pasturage of wheat, 
hay, and cornstalk and stubble fields. 
The acreage of crops pastured and the 
acreage of pasture and grazing land 
vary from year to year, depending on 
the weather and the available forage. 
More than 90 percent of all pasture and 
grazing land is grazed for some period 
each year. 

More than a third of the feed for live- 
stock comes from pasture and grazing 
land. The average acre yield for unim- 
proved grazing land is low compared 
with that from cropland. Large acreages 
of this land furnish pasture for only a 
few weeks in some seasons. Much of it 
can be used only for grazing; it is not 
suitable for cultivated crops or for other 
intensive uses. Pasture and grazing 
lands have been improved by seeding 
and other practices, but the increase in 
production from pasture has been less 
rapid than that from cropland. 

Exclusive of cropland pasture, there 
were about 934 million acres of pasture 
and grazing land in  1954. About 62 
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more than half the land they operate. 
Part-owner farms are larger than other 
farms; they average 978 acres, as com- 
pared with 535 acres for full owners and 
614 acres for full tenants. Part owners 
probably own on the average about 55 
thousand dollars of the estimated 95 
thousand dollars of capital invested in 
their farm businesses. Full owners have 
about 57 thousand dollars invested in 
their businesses, and they own it all. 

One should not infer, however, that 
ownership is the same as equity. Most 
farmers have less than full equity in the 
property they own. They are in debt 
for the rest. 

The average wheat farmer in west- 
central Kansas had gross returns for 
1954" 1956 of 9,950 dollars and ex- 
penses of 4,820 dollars. Thus the net 
farm income was 5,130 dollars. This 
amount was available to cover earn- 
ings on investment and the labor and 
management of the operator and his 
family. If we subtract a charge for 
capital (figured at 5 percent) of 3,580 
dollars, the remainder, which repre- 
sented return to labor and manage- 
ment of the operator and family, was 
1,550 dollars. This is equivalent to 71 
cents an hour of labor input. 

THE AVERAGE COMMERCIAL wheat 
farm in north-central North Dakota is 
nearly as large as the farms in western 
Kansas that I mentioned. Farms in 
North Dakota average about 690 
acres. As in other parts of the Plains, 
their average size increased by nearly 
200 acres since 1937-1941. Such a 
change has been consistent with the 
conversion from animal to tractor 
power and more and better equip- 
ment. Many farms are smaller than 
the average. Many are larger. For ex- 
ample, many farms contain 320, 480, 
or 640 acres, and some contain 800 and 
more acres. 

These farms average 550 acres of 
cultivated land and 140 acres of native 
grass. About 165 acres of wheat, 120 
acres of feed grains, and 130 acres of 
other crops are seeded each year. Both 
hard red spring wheat and durum are 

grown. A few farmers specialize in one 
kind or the other. The average yield of 
both kinds is about 13 bushels per 
seeded acre. These farms regularly 
have enough fallow land on which to 
seed about 50 percent of the wheat, 
although some fallow is used for other 
crops. 

Flax was a favorite crop on new land 
in the Northern Plains during early 
settlement, when it was seeded directly 
on the freshly turned sod. Flax pro- 
duced well because the new land was 
free from the diseases and weeds of the 
older areas. The land in time would 
become infested and unsuitable for 
flax. The acreage in flax and yields de- 
clined when all the virgin sod had been 
brought into cultivation. New disease- 
resistant varieties and selective herbi- 
cides have brought a revival of produc- 
tion of flax. Yields now average about 
8 to 10 bushels, compared with 4 to 5 
bushels in 1935. On the average, the 
farmers seed 60 to 70 acres each year. 

Barley is the chief feed-grain alterna- 
tive to wheat in the Northern Plains. 
It is somewhat better adapted than 
oats to the climate and soils. Some 
barley of malting quality is produced. 

These farms average 24 head of 
cattle, of which six are milk cows. 
Many farmers depend on the sale of 
butterfat to cover current living 
expenses. They use the income from 
wheat and other crops to cover mort- 
gage payments and general farm 
expenses. The number of cattle on a 
farm has increased from 16 to 24 
since 1935. 

THE VALUE OF LAND and buildings 
averaged 26 thousand dollars a farm, 
or 37.68 dollars an acre, in 1954-1956. 
The average value of machinery was 
9,300 dollars and that of livestock 
2,650 dollars. As farm operators own 
about 60 percent of the land they 
farm, their average investment in 
land is about 15 thousand dollars. 
Landlords have an average of about 
10 thousand dollars invested per farm. 
The value of land and buildings on 
part-owner farms would average about 
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32 thousand dollars, as they are 30 
percent larger than the average farm. 
The portion owned by the operator, 
about 54 percent, would average 
about 17,500 dollars. 

A third of the farmers are full own- 
ers. Their farms average about 100 
acres smaller than farms of tenants 
and more than 300 acres smaller than 
farms of part owners. About two 
farmers in five are part owners and 
one in five is a full tenant. 

AVERAGE GROSS SALES of these farms 
in 1954-1956 amounted to 10,380 dol- 
lars, of which 3,950 dollars was from 
wheat. Other crops contributed about 
3 thousand dollars to farm income. 
Livestock contributed about 2,000 
dollars. Net farm income averaged 
5,060 dollars per farm and returns to 
operator, and family labor averaged 
2,790 dollars, or 1.07 dollars an 
hour. 

These farms use about 2,600 hours 
of family labor and about 600 hours 
of hired labor annually. Farmers 
could step up their self-employment if 
they increased production of livestock, 
an adjustment that could be accom- 
plished with present resources. The 
feed grains sold could be fed on 
the farm. 

Wheat farms in north-central North 
Dakota have made substantial adjust- 
ments in scale of operation since 1935. 
They have important adjustments 
yet to make, however. 

COMMERCIAL WHEAT FARMS in the 
Washington-Idaho Palouse are among 
the most efficient crop farms in the 
country. Farmers there are quick to 
use improved varieties of wheat. The 
use of fertilizer is widespread. The 
farms are well equipped and are 
organized on a scale to take advantage 
of this technology. 

These farms average 535 acres. The 
average farm was 120 acres larger in 
1958 than it was in 1938. The area 
under cultivation averaged 495 acres; 
40 acres of other land were unsuitable 
for crops. These farms seed an average 
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of 170 acres of wheat, somewhat less 
than formerly because of acreage 
allotments. Without acreage restric- 
tions, the farmers would grow about 
250 acres of wheat. 

The land diverted from wheat 
production is used for barley and dry 
peas, crops that are a regular part of 
the cropping system. Many farmers 
grow about 90 acres of peas and 70 
acres of barley. 

Because market prices of peas are 
rather sensitive to supply and demand, 
even a moderate increase in produc- 
tion has a softening effect on price. 
The acreage in peas therefore tends 
to be restricted. 

Yields of barley are comparable to 
those of wheat. The cultural require- 
ments are similar. The costs of produc- 
tion are nearly the same. Barley is 
inferior as a crop only because the 
market price for it is lower. Thus 
barley is a strong competitor for any 
acreage not in wheat. 

THE CAPITAL VALUE of the average 
Palouse wheat farm amounts to 140 
thousand dollars. Almost nine-tenths 
of that amount is represented by land 
and buildings. The value of machinery 
averages about 14 thousand dollars. 
The value of livestock averages 1,700 
dollars. The operators own an average 
of about 40 percent—50 thousand 
dollars—of the land and buildings. 
The unencumbered equities of oper- 
ators would be much less. The average 
landlord owns 75 thousand dollars 
of the farm capital. 

Gross income in 1954-1956 averaged 
nearly 23,000 dollars per farm. Of this, 
13,280 dollars was from sales of wheat, 
6,000 dollars from other crops, and 
1,565 dollars from livestock. Net farm 
income averaged about 13,300 dollars. 
After allowing a charge for capital, the 
return to operator and family labor 
averaged 6,000 dollars a farm, or 2.61 
dollars an hour. Returns during this 
period were higher on the Palouse 
wheat farm than on wheat farms in 
north-central North Dakota and west- 
central Kansas. 



Land-use problems in 
the Great PlainS. Further effort should be made 
in this high-risk area to retire certain low-grade cropland to 
grass, adapt agriculture to the variable climate, adjust produc- 
tion of wheat to market demand, apply recommended farming 
practices, adjust sizes of farms, conserve water, adapt crops, im- 
prove the range, and adjust institutions. By John Muehlbeier, 

agricultural economist. Farm Economics Research Division, and 
secretary. Great Plains Agricultural Council. 

THE GREAT PLAINS, a vast región with 
its own characteristics and problems, 
is about 1,300 miles long and 200 to 
700 miles wide. It extends from Can- 
ada nearly to Mexico. The Rocky 
Mountains form its western boundary. 
There is no clear demarcation for its 
eastern boundary, which is a transition 
zone through eastern North Dakota, 
South Dakota, Nebraska, and Kansas, 
through central Oklahoma, and into 
Texas. Parts of New Mexico, Colorado, 
Wyoming, and Montana are also in 
the Plains. A delineation of the Plains 
commonly used is the one shown in 
The Future of the Great Plains (Report 
of the Great Plains Committee, 1936). 

Many of the land-use problems of 
the Great Plains arise from the nature 
of its climate. Rainfall is low and vari- 
able. The average rainfall in a wide 
zone running north and south is near 
the critical limits for the production of 
crops. In many years, crops are good, 
but years in which rainfall is below av- 
erage follow, and crops fail. The more 
humid regions do not have this prob- 
lem, or, if they do, it is in a lesser de- 
gree. Arid regions do not have it at all. 
C. W. Thornthwaite, in The Great 
Plains, attaches a great deal of signifi- 
cance to variation in precipitation in 
the transition area. 

Extremes of temperature, periods of 
high temperature, a short growing sea- 
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son in the Northern Plains, and high 
wind velocities are serious hazards to 
crops. The wind increases evaporation 
of scarce water, intensifies drought, and 
causes erosion of soil. 

The soils form a complex pattern. 
That further complicates the problem 
of adapting agriculture to the Plains. 
The soils differ in their capacity to ab- 
sorb and hold water, resist erosion, and 
produce crops. They differ in the treat- 
ment they require and in the use that 
can be made of them in the production 
of crops. 

Grasses are important in the Plains. 
The predominant species—buffalo, 
grama, and western wheatgrass—with- 
stand or survive severe drought. Some 
of the taller grasses are present also, 
but they do not do so well in the dry 
years as the short grasses. 

Compared to regions farther east, 
the Plains has relatively few trees, al- 
though, many windbreaks and shelter- 
belts have been established. With 
proper care, they survive the rigors of 
the climate remarkably well. 

The major types of agriculture in the 
region are livestock ranching, wheat 
farming, and a combination of grain 
and livestock production. The land 
area of the Plains totals about 363 mil- 
lion acres. About 331 million acres (91 
percent) are in farms. Of the land in 
farms, 133 million acres (40 percent) 
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are cropland, 195 million acres (60 per- 
cent) are pastured, and 11 million acres 
(4 percent) are woodland. Some crop- 
land and woodland are also reported 
as pastured. About 7 million acres (2 
percent of the land in farms) are irri- 
gated. The Great Plains has fewer than 
400 thousand farms and ranches. The 
average size is about 240 acres in some 
areas and more than 4 thousand acres 
in others. About two-fifths of them are 
cash-grain farms. 

The population is sparse. About one- 
fourth of the inhabitants live on farms. 
Denver is the only large city, and it is 
on the western edge of the Plains. Dis- 
tance is a major factor in the develop- 
ment of institutional arrangements that 
are adapted to Plains conditions. 

The Great Plains contains about a 
fifth of the Nation's land and nearly a 
third of its cropland. It produces nearly 
two-thirds of its wheat and more than 
one-third of its cattle. 

Farm income is highly variable. In 
a period of favorable weather, especi- 
ally if it coincides with a period of high 
prices for farm products, income is 
high. Farm income drops sharply in 
dry years. 

Many of the problems of the Plains 
may be traced back to the pattern of 
settlement, when the climatic limita- 
tions of the region were not given due 
consideration. The agriculture and in- 
stitutions that settlers brought from 
more humid regions needed to be mod- 
ified, and that has been a slow and 
painful process. 

Progress has been made in adapting 
agriculture to the peculiar character- 
istics of the Plains. As evidence, one 
can list certain changes in size of farm 
and in land use, better farming, land 
treatment, development of water re- 
sources, improved varieties of crops 
and grasses, improvement of the range, 
better living conditions, more stable 
landownership, adjustment in institu- 
tional arrangements, supplemental off- 
farm employment, and the like. 

A number of land-use problems re- 
quire further attention, however. 

Cropland with a very low average 
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production that is cultivated at great 
risk or that deteriorates when farmed 
should be retired to grass. The average 
yield of wheat, for example, in some 
areas is less than 8 bushels per acre. 
Many years the crop is a total failure. 
Farmers are in economic distress in the 
dry years, and land deteriorates through 
wind erosion. 

A detailed delineation of lands un- 
suited to continued cultivation is not 
available, but 15 million to 30 million 
acres may be in this category. But one 
has to be careful when he puts land in 
this category: Unless yields are ex- 
tremely low, the land may produce 
more in wheat or in a drought-resistant 
feed crop than in grass. Risk and de- 
terioration in the long run may be 
sufficient reason, however, to retire the 
land to grass, even though the return 
in the short run may favor wheat. Al- 
though some land may do well in wheat 
in favorable years, it is not practicable 
to shift it back and forth between wheat 
and grass because of the problem of 
establishing a stand of grass. 

To locate the lands that should be re- 
tired to grass more precisely than has 
been done thus far will require further 
study of the occurrence and economic 
effects of drought, plus completion of 
soil surveys. 

Various aids are available to help 
landowners and operators retire low- 
grade cropland. Among these are pro- 
grams of research, extension, and tech- 
nical aid to show how the job can be 
done and programs for cost sharing to 
case the financial burden. For years, 
cost sharing for regrassing has been 
part of the Agricultural Conservation 
Program. A more recent addition is 
the Conservation Reserve of the Soil 
Bank. In the 2 years of its operation, 
nearly 3 million acres in the Southern 
Plains have been placed under long- 
term contract for regrassing. This is a 
significant shift in major land use in a 
short time. The drought undoubtedly 
was a motivating factor. Another new 
program that started in 1957 is the 
Great Plains Conservation Program 
(Public Law  1021 ).  It also was de- 
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signed to facilitate changes in land use 
through long-term contracts. 

Still other steps could be taken to 
accelerate the retirement of low-grade 
cropland to grass. In the iggo's, several 
projects were established in the Plains 
in which submarginal land was pur- 
chased by the Federal Government, 
regrassed, developed, and then leased 
out under controlled grazing. 

A study in 1957 by Loyd Glover, of 
the South Dakota Agricultural Experi- 
ment Station, showed that these proj- 
ects were successful in bringing about 
necessary adjustments in land use, 
number of operators, and local insti- 
tutions. To eliminate the need for long- 
term management by Government, it 
might be possible for it to buy land, 
correct the misuse, and resell the land 
with restrictions in the deed against 
cultivation. A step that could be taken 
to discourage misuse of land would be 
to give notice that the operators in cer- 
tain areas would be denied the benefits 
of certain programs, including emer- 
gency programs, unless they followed 
recommended land-use practices. 

There is reason to believe that at 
times some of the programs have con- 
tributed to expansion of wheat into 
areas not adapted to farming, or made 
it possible for production of crops to 
continue on land not suited to cultiva- 
tion. This, of course, was not the in- 
tention of the programs, but it does 
mean that national programs must be 
studied continuously to assure that they 
will fit local conditions. 

THE CONTROL OF WIND EROSION dur- 
ing severe drought is in the interest of 
landowners and the public alike in or- 
der to protect the land and keep blow- 
ing soil from damaging nearby farms 
and from endangering health. The Soil 
Conservation Service estimated that 
from 10 million acres to more than 15 
million acres of land were damaged 
by wind each year during the blow sea- 
son (November-May) in 1954-1955, 
1955-1956, and 1956-1957; 1 million 
acres to nearly 5 million acres of crops 
were destroyed each year. In addition, 
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from 10 million acres to more than 25 
million acres were at times in condition 
to blow. Although the duststorms were 
more awesome in the 1930's than in 
the 1950^, the acreage damaged was 
about equal in the two periods. 

At least two States, Kansas and Colo- 
rado, and possibly others, have granted 
county governments authority to con- 
trol wind erosion when owners, after 
due notice, fail to do so. The costs of 
emergency tillage are assessed against 
the land. The mere fact that such au- 
thority exists is a stimulus to better 
care of the land. Another remedial 
measure available is a land-use regu- 
lation under authority of a soil con- 
servation district. Such a regulation 
developed by local people, and voted 
on by them, could specify farming 
practices that may be required to pre- 
vent wind erosion. 

ADJUSTMENT to market demand is 
difficult here. The Plains contains nearly 
three-fourths of the Nation's acreage of 
wheat and produces nearly two-thirds 
of the Nation's total supply. Further- 
more, wheat is the principal crop in the 
Plains, and alternatives are limited pri- 
marily to grain sorghum in the Central 
and Southern Plains and barley and 
flax in the Northern Plains. With a 
supply of wheat that is large in relation 
to market demand, the region faces a 
difficult problem of adjustment. 

We need studies of how the farm 
business can be adjusted to market de- 
mand, alternative cropping systems, 
and the effect of acreage-control and 
price-support programs on agriculture 
in the Plains. 

While 100 million acres are suited to 
crop production, drought is always a 
threat. The farm business must be or- 
ganized so it can survive the dry years 
and recover quickly when more favor- 
able years return. Some of the effects 
of drought can be reduced by such 
measures as crop insurance and the use 
of recommended soil and water con- 
servation practices. The saving in mois- 
ture is available for crops; better han- 
dling of the land reduces erosion. 
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WATER IS SCARCE in the Plains. In 
the drought of the 1950's in the South- 
ern Plains, many communities were 
short of water for domestic purposes 
and for livestock. In many areas, farm 
operators who use underground water 
for irrigation have found their supplies 
sufficiently depleted so pumping has 
become more costly or impossible. In 
time, other areas will experience the 
same problem. 

Opportunities exist for further de- 
velopment of water resources, but cost 
is an important factor, especially the 
cost of some of the larger irrigation 
projects. There is need for more com- 
prehensive State water law^s to protect 
investments in water development, par- 
ticularly irrigation from ground water, 
and to direct new development in the 
public interest. 

A LARGE ACREAGE of range is one of 
the resources of the Plains. In the 
Southern Plains, however, during the 
long drought of the 1950's much of the 
range deteriorated and is in need of 
rehabilitation. Some of it may need to 
be rcseeded. Deferred grazing would 
facilitate recovery of the grasses. Cost 
sharing for deferred grazing is one of 
the practices authorized under the 
Agricultural Conservation Program. 

Management of the range, including 
the proper rate of stocking, reseeding, 
water development and water spread- 
ing, brush eradication, and production 
of adequate supplemental feed, require 
the constant attention of the ranch op- 
erator. This determines the condition 
of the range and, in large measure, how 
well the rancher fares in the drier years. 
Research can help with all these prob- 
lems, including determination of the 
lowest cost alternatives. 

RESERVES should play an important 
part in the management of the farm 
business in an area such as the Plains, 
where good years may be followed by 
crop failure. These reserves can take 
various forms, such as water supplies, 
feed, soil moisture, equity in land, ma- 
chinery and livestock, crop insurance, 
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liquid assets, and the like. In planning 
reserves, however, their cost needs to 
be taken into account. There is a limit, 
for example, to the amount that may 
be profitable for a rancher to invest in 
feed for protection against a prolonged 
drought, not knowing when the drought 
may strike. Certain reserves involve 
carrying and opportunity costs. In lo- 
calities where drought may run 5 years 
or longer, very large reserves would be 
necessary to carry the livestock enter- 
prise without drastic reductions. 

MANY UNECONOMIC UNITS disappeared 
as the number of farms in the Plains 
dropped from more than 500 thousand 
in 1940 to fewer than 400 thousand in 
1
955í but quite a number remain, es- 

pecially in some of the transition areas. 
For a fourth of the farms in the Plains, 
the annual value of products sold is in 
excess of 10 thousand dollars; for half 
the farms, the annual value is from 
2,500 dollars up to 10 thousand dol- 
lars; and for the remaining fourth, the 
annual value of products sold is less 
than 2,500 dollars. Although many of 
the smaller farms are occupied by older 
or less active people who do not want 
larger farms, many are run by young 
families, who are eager and able to 
operate larger units and need credit 
and other help. 

Some credit from the Farmers Home 
Administration, the Farm Credit Ad- 
ministration, banks, and other private 
institutions is available. Constant at- 
tention needs to be focused, however, 
on the particular needs of families in 
the lower income group. Furthermore, 
the loans must be adapted to condi- 
tions in the Plains, Care needs to be 
exercised to assure that credit is not 
used to perpetuate uneconomic farms 
nor improper land use. 

GRASSHOPPER NUMBERS in the Plains 
frequently build up until serious infes- 
tations exist, especially during periods 
of long drought. Crops and grasses in 
large areas are sometimes eaten into 
the ground. Fields thus laid bare are 
subject to wind.erosion. Some species 
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of grasshoppers migrate and become a 
threat to the neighboring areas. This 
makes control of grasshoppers a matter 
of interest to the public as well as to 
the individual farmers whose crops 
they are destroying. 

In 1957, after a long drought, nearly 
24 million acres of land were seriously 
infested by the grasshoppers. Control 
measures were required on 12 to 15 
million acres in order to protect crops 
and grass. 

A large-scale program, under the 
supervision of the Agricultural Re- 
search Service, is available for control 
of grasshoppers on rangeland. One- 
third of the cost is paid by the Federal 
Government. Cropland is excluded 
from the grasshopper-control program. 

A grasshopper-control program in 
the Plains needs to be based on accu- 
rate forecasts of infestations. It should 
be flexible so it can be put into opera- 
tion quickly in areas in which an out- 
break threatens; in drought disaster 
areas in which infestations become 
serious, it should include both crop- 
land and range. 

WEATHER-AGRICULTURE RELATION- 

SHIPS are important in a region in 
which climate is a limiting factor. 
Areas that differ with respect to the 
occurrence of drought need to be de- 
lineated. That is, each area thus delin- 
eated should be relatively uniform 
within its own boundary, in frequency, 
duration, and intensity of drought. 
This involves research on the weather 
patterns of the region. 

Equally essential is the completion 
of the soil survey work, which would 
make it possible to delineate areas that 
are relatively uniform with respect to 
climate and soils. From work of this 
kind, the people of the Plains would 
acquire a better understanding of the 
farming hazards or risks in each area, 
and the differences between areas. It 
could become an important guide to 
agricultural programs. 

The Soil Conservation Service accel- 
erated its soil survey and land-classi- 
fication work in 1955 and gave priority 
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to the part of the Plains that is most in 
need of land-use adjustment. This land 
classification indicates the physical 
conservation needs of the land. 

Land can be classified in various 
ways, depending on the purpose to be 
served. Additional classifications that 
take into account physical and eco- 
nomic factors need to be developed. 
They would be useful for taxation 
purposes, as aids in credit programs, 
and for other purposes. 

CROP FAILURES are common in the 
Plains because plants are unable to 
survive such natural hazards as severe 
drought and extreme temperature. 
From 10 to 20 percent of the cropland 
is often abandoned. In parts of the 
Plains, abandonment sometimes has 
reached 50 percent. Progress has been 
made in improving crops and cropping 
systems. This has reduced the risks of 
farming, but much remains to be done. 
Further research on the mechanism of 
plant growth is essential to progress 
in the adaptation of plants, cropping 
systems, and cultural practices to 
Plains conditions. The result would be 
more stability in production of crops 
and less economic distress in the dry 
years. 

About two-thirds of the precipita- 
tion in the Plains is lost by evapora- 
tion alone. Reducing this loss by 25 
percent in a 20-inch rainfall zone 
would result in a saving of moisture 
equivalent to 3 inches of rainfall. This 
could be the difference between a crop 
and a crop failure. 

There is need for more study of the 
underlying processes involved in the 
loss of water by evaporation from the 
soil and to methods of control. 

Attention needs to be given to the 
intake of water into the soil, to the 
moisture retention characteristics of 
soils, and to the use of soil moisture by 
plants. 

New field practices are needed for 
more efficient use of precipitation. 

If a major breakthrough could be 
achieved through basic research on 
this   problem,   great   benefits   would 
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accrue to the agriculture of the Plains. 

DROUGHTS of disaster proportions 
will continue to strike. Despite every- 
thing individuals can do to protect 
themselves, disaster relief programs 
will be needed at times to alleviate dis- 
tress. Programs need to be developed 
that can be put into operation quickly 
and are suited to local conditions. 

The Plains has relatively few indus- 
tries. The region depends largely on 
agriculture. The industries it has, how- 
ever, add to stability and aid in the 
adjustment of population. As addi- 
tional industrial plants are located in 
the Plains, still greater stability will be 
provided. The industrial development 
should be encouraged. 

In a region of variable income, sparse 
population, and great distances, such 
as the Plains, new institutional arrange- 
ments need to be developed so that the 
people will have the same essential 
services as those in the more densely 
populated regions. Progress is being 
made in this direction. A few com- 
munities have planned health services 
and facilities that are adapted to the 
Plains. Adjustments are being worked 
out in local school facilities. To pro- 
vide higher education without dupli- 
cation of facilities in each State, agree- 
ments have been worked out whereby 
one State will pay another for the stu- 
dents it sends. Adjustments of this kind 
need to be accelerated. 

One of the innovations in the region 
is the Great Plains Agricultural Coun- 
cil. Its purpose is to analyze the prob- 
lems of the region, develop possible 
solutions, promote the adaptation of 
research, extension, and action pro- 
grams to conditions in the Plains, and 
foster cooperation on an attack on the 
problems of the Plains. The Council, 
which is an advisory body, provides 
for an exchange of ideas. It was formed 
in the early 1930's as various agricul- 
tural leaders felt a need to work to- 
gether on common problems. It has 
continued to function since on the 
adaptation of the agriculture to Plains 
conditions. Local committees of farm 
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people and representatives of various 
agencies in many counties function in 
the same way. The extension of this 
activity to more counties would greatly 
facilitate the adjustment of agriculture. 

The Great Plains Agricultural Coun- 
cil carries out much of its work through 
the use of committees. These are: Con- 
trolled climate-plant growth labora- 
tory committee (to outline need for 
regional laboratory and outline areas 
of work in which research would be 
conducted); forestry committee (to 
facilitate tree growing in the Plains); 
information committee (to publicize 
the work of the Council) ; health com- 
mittee (to facilitate the adaptation of 
health services and facilities to the con- 
ditions peculiar to the Plains); insect 
control committee (to facilitate adjust- 
ment of insect control programs to the 
needs of the Plains); irrigation com- 
mittee (to outline research needed on 
problems of irrigation farming and 
irrigation development); Plains re- 
search committee (to activate regional 
research projects on problems of the 
Plains) ; program implementation 
committee (to foster program plan- 
ning at the local level) ; range manage- 
ment and livestock production com- 
mittee (to outline research needed in 
this field); soil moisture research lab- 
oratory committee (to outline need for 
regional laboratory and outline areas 
of work in which research would be 
conducted); and tenure, credit and 
land values (to outline research needed 
and to facilitate research in these and 
related fields). A number of these com- 
mittees have functioned for many 
years. 

Individual landowners and farm op- 
erators must take the initiative in solv- 
ing the land-use problems of the Plains, 
but various programs of research, edu- 
cation, technical aid, and cost sharing 
can show the way and reduce the finan- 
cial burden. Some directional measures 
may also be necessary. Progress has 
been made. The effect of the recent 
drought would have been even more 
severe than it was if this had not been 
the case. We expect further progress. 



The role of land in 
Western ranching. Land is the main resource 
in livestock ranching in the West. The forage it provides can 
be converted into economic uses only by grazing animals. The 
rancher must care for his animals so they can do the most eco- 
nomical job of harvesting. He must care for his land so that it 
will support the highest number of animals consistent with effi- 
ciency and conservation. By M. L. Upchurch, head, Western 
Field Research Section, Farm Economics Research Division. 

LAND IS RELATIVELY more significant 
in ranching than in any other major 
type of farming. The very words "live- 
stock ranching" bring to mind the 
expanses of prairie, desert, and moun- 
tain range that we link with grazing. 

More than half of all land in the 
United States is used for grazing. Some 
of it is in farm pastures, but most of 
the acreage is in the rangelands of the 
West. Much more than half of the total 
investment on most livestock ranches 
is in land. 

The western livestock region covers 
roughly the western half of the United 
States. About three-fourths of all land 
in this region is used for grazing. The 
rest is in cropland, mountains, and for- 
ests that are not grazed, military and 
other reserved areas, and urban and 
industrial areas. The soils and climates, 
of which there are many different ones 
in this region, determine the amount 
and kind of forage and the season of 
grazing use. 

The land used for grazing generally 
is unfit for any other agricultural use. 
The soil may be too poor or rocky for 
cultivation. The climate may be too 
dry and the summers too short for 
crops. Some areas may be too remote 
from market to make crop production 
profitable. 

Therefore ranchers have little choice 
but to continue livestock grazing, re- 

gardless of the price levels for their 
product, the costs of operation, or the 
productivity of the land itself. 

Most of the western rangeland will 
continue to be used for grazing, de- 
spite competition from other livestock- 
producing regions, price levels, and 
the other hazards of ranching. 

To be sure, any one rancher may go 
broke and quit the business, but the 
rangeland itself will continue to be used 
for grazing, if it is used at all. Grazing 
is the residual economic use. 

Even though most rangeland cannot 
be used successfully for other types of 
agriculture, surprisingly little land in 
the West is so poor that it cannot be 
used for grazing. There are a few nearly 
barren areas, like the salt flats in Utah 
and parts of the desert in southern 
California, western Arizona, and south- 
ern Nevada. A few areas of the rockier, 
more barren mountains, and some of 
the densely forested areas of northwest- 
ern California and western Oregon and 
Washington have no grazing. 

No one knows for certain just how 
scant vegetation has to be to preclude 
some kind of grazing use. Some of the 
near-desert land may be grazed only 
in years when rainfall is favorable, or 
it may be grazed for only a few weeks 
following rains. Other dry areas may 
be grazed only by sheep in winter, 
when snow provides enough water for 
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them. Still other areas may be grazed 
briefly in spring or summer when 
water and vegetative conditions are 
favorable. 

A rule of thumb is that land that 
will not support at least five or six 
animal units on a section of land for 
the grazing season probably cannot 
be used economically for grazing. 

On the other hand, the better range- 
lands of the West will not provide feed 
for more than about 60 animal units 
a section during the grazing season. 
The more productive land usually has 
soils and rainfall suitable for crops. 
Among the few exceptions are some of 
the higher mountain meadows that 
can be stocked properly at heavier 
rates, although the growing season is 
too short for crops. 

In general, however, an acre of 
rangeland has a relatively low pro- 
ductivity. Many acres are needed for 
a reasonably efficient ranch. Even a 
small, family-operated ranch may 
have 12 thousand acres. This simple 
fact gives ranching and the manage- 
ment of rangeland its unique character. 

A    RANCHING    ECONOMY    Supports    a 
sparse population. Distance becomes 
an important factor in the social and 
economic organization of ranching 
communities. The usual community 
services of schools, churches, and 
libraries do not exist or are costly. 

The relatively low productivity and 
the relatively large acreage in an 
operating unit make it difficult for the 
rancher to have close control over 
rangeland. 

Rangeland is seldom used only for 
grazing range livestock. Western range 
areas, particularly those in the national 
forests, are primary sources of water. 
They are the vital watersheds. They 
are habitats for game. Many areas are 
important for recreation. Forestry and 
grazing often are companion uses. 

These multiple uses of rangeland 
make many different persons interested 
in the management of a range area: 
The rancher, whose livestock graze it; 
the hunter, because deer and elk may 
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use the area; the irrigation farmer, the 
industrialist, and the urban house- 
holder, because range areas are the 
source of water; the State, because it 
controls the game and the appropria- 
tions of water; the vacationer, because 
he camps and fishes there; the lumber- 
man, because the area may supply logs 
or other forest products. 

Each tries to influence the manage- 
ment so as to further his particular 
interest. The extent to which each is 
successful depends on the ownership 
of the land and on other institutions 
through which management decisions 
are made and exercised. 

A little more than half of the land 
used for pasture and grazing in the 
western range area—355 million acres 
—is in private ownership. Public land 
comprises 286 million acres, and 42 
million acres are Indian land. 

Indian land is not public land. It is 
held in special trust. Indian ranchers 
use most of it, cither in common with 
other ranchers or in individual allot- 
ments. Non-Indian ranchers lease 
some of it for grazing. 

PUBLIC LAND is used by ranchers 
either under lease or permit, as pre- 
scribed by law and the rules of the ad- 
ministering agencies. State-owned land 
is leased for grazing. Most leases are 
like those that might be made between 
individuals. The leases in some States 
provide for renewals on expiration. 
They are also transferable, so that a 
leasehold has many of the attributes of 
ownership in fee simple. 

Federal land, most of which is ad- 
ministered by the Forest Service of the 
Department of Agriculture or the Bu- 
reau of Land Management of the De- 
partment of the Interior, is allotted to 
ranchers under a system of permits. 
Permits are given to eligible ranchers 
under the rules prescribed by each. 

Ranchers use private land alone or 
private land in combination with vari- 
ous forms of public land. The ranch- 
er's ability to control such land in 
achieving his own interests is limited 
by the large acreages he must police 
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and manage and by the control he has 
over the land he uses through owner- 
ship, lease, or permit. 

Private ownership in fee simple nor- 
mally gives the owner a high degree of 
control. A rancher who operates large 
acreages, however, may be unable to 
exercise precise control in a real physi- 
cal sense. In areas where big game 
abounds—as an example—the rancher 
may not be able to prevent grazing by 
the animals. He may not be able to 
exclude hunters or others from access 
to the land. Sometimes this lack of pre- 
cise control may affect greatly the 
product he reaps from the land. 

His control over the public land he 
uses is subject also to the limitations 
imposed by the permit from the ad- 
ministrative agency. The reality of 
multiple uses then makes itself felt. 
Grazing on a public range allotment 
may be conditioned by one or more 
additional uses at the same time. The 
allotment may be open to hunters or 
fishermen during the grazing season, 
or the grazing season may be cut short 
to make way for a hunting season. 

A further unique characteristic of the 
use and management of rangeland, as 
compared with cropland, lies in the 
fact that the rancher's harvesting ma- 
chines are the animals themselves. 
Management of livestock under range 
conditions is somewhat more complex 
than operation of a mowing machine 
or a combine harvester. The grazing 
animals may not harvest the range for- 
age uniformly, in the proper amounts, 
or at the proper stage of growth to get 
maximum production from the land. 

The science of range management 
has lagged behind technological de- 
velopments elsewhere in agriculture. 
The State agricultural experiment sta- 
tions, the Department of Agriculture, 
and other research agencies only re- 
cently have devoted very much atten- 
tion to the use of rangeland. Now the 
young science of range management 
is making rapid strides. 

Ranchers also have intensified their 
efforts toward better management of 
grazing land. More and more of them 
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are ^farming" their ranges by con- 
trolling undesirable plants, seeding 
desirable ones, using fertilizer, and fol- 
lowing other practices in order to 
achieve more efficient production. 

Good management of rangeland no 
longer is a matter merely of turning 
grazing animals loose to seek what 
forage Nature may provide. Good 
management requires close watch on 
the part of the rancher over the live- 
stock, the way they graze, the use made 
of different range plants, the condition 
and development of the plants, and 
many other facets of rangeland use. 
It may require control of noxious vege- 
tation, seeding of usable plants, and 
the development of water and fences. 

Besides the basic problems of low 
productivity and lack of full control, 
the rancher is faced also with rela- 
tively high risk and uncertainty in his 
use of land. The great variation in 
productivity of rangeland from year to 
year requires flexibility in number of 
animals and seasons of grazing and 
causes a variable output. The rancher 
at times may not be able to graze his 
land at all, or he might have to dispose 
of his livestock or obtain feed from 
other sources. Either may be costly. 

I have said that many different 
range conditions exist in different 
parts of the West. Range conditions 
actually may differ from ranch to 
ranch or even within the same ranch. 
Certain broad areas or types of range- 
land nevertheless can be defined. 

The Northern Great Plains mostly is 
rolling or flat. Medium and short 
grasses are the dominant vegetation. 
Many sheep graze here, but this coun- 
try usually is better suited to cattle. 
Generally 7 to 10 months of grazing 
are provided. Native hay or alfalfa and 
other forages from cropland are the 
main winter feeds. 

The Southern Great Plains is mostly 
shortgrass country. Mixtures of semi- 
desert species and winter and early 
spring-growing annuals and shrubs 
exist. Yearlong grazing is common. 
Supplemental feeding of crop feeds 
and cottonseed cake or pellets may be 
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practiced during short periods in win- 
ter and occasionally at other seasons 
when drought limits range feeds. 

The intermountain region has many 
range types. The lower country sup- 
ports a complex of desert and semi- 
desert grasses and shrubs, which are 
used mainly as winter or spring and 
fall grazing. Higher elevations slope 
into the pinyon-juniper, oak brush, 
and timber types. Much of the range- 
land is used seasonally. Livestock often 
must be moved long distances among 
spring, summer, fall, and winter 
ranges. A higher proportion of the 
rangeland in this area is in Federal 
ownership than in other major range 
areas. 

The southwestern range region has 
desert-shrub types at lower elevations, 
grama grasslands in southeastern Ari- 
zona and southwestern New Mexico, 
and a wide mixture of feed types in 
the pinyon-juniper and forested zones. 
The desert lands are used rather pre- 
cariously by sheep and cattle. Specu- 
lative   inshipments   of   livestock   for 

grazing are common when seasons are 
favorable. Cattle ranching is usually 
on the grama grasslands, where graz- 
ing is yearlong, or nearly so. Cotton- 
seed cake or other feeds may be needed 
during the winter. These cattle ranches 
arc rather productive and stable. 
Only occasionally are they plagued by 
severe and prolonged droughts. Lands 
of higher elevation are used mainly as 
summer range for cattle and sheep that 
are wintered in the irrigated valleys or 
on range at lower elevations. 

The California range region is 
unique in that the main range feed is 
annual grasses and legumes that grow 
in winter and early spring. The winter 
rains and dry summers provide abun- 
dant feed in late winter and spring but 
very poor feed in summer and fall. 
Ranches therefore have developed a 
system based on inshipments of stocker 
cattle in the fall for grazing until 
the spring, when they are marketed. 
Another common practice is to graze 
cows on the range during winter and 
spring  and  move   them   to   irrigated 



THE ROLE OF LAND IN WESTERN RANCHING 

pastures and croplands in the Central 
Valley in summer and fall. 

Most of the land in the northwestern 
range region once was forested. Range 
livestock grazing there is largely on 
cutover land or on the small areas of 
natural grasslands. 

I HAVE DESCRIBED the range regions 
in broad terms. Climate mainly deter- 
mines the characteristics of rangeland 
and largely dictates how the land can 
be used best. Therein lies one of the 
rancher's major problems as he tries 
to carry on a profitable business within 
the natural environment. 

Livestock must have feed at all sea- 
sons and more at some seasons than 
others. Yet range forage plants do not 
grow in all seasons. The task of bal- 
ancing feed supplies with feed require- 
ments season by season and year by 
year always is a primary problem. The 
rancher's success in meeting this prob- 
lem largely determines his success in 
the business. 

Ranchers who needed winter feeds 
have acquired cropland or some other 
means of producing at least part of the 
winter feed they need. Ranchers in sea- 
sonal range areas strive to acquire a 
balance in their spring, summer, fall, 
and winter range or other supplies of 
winter feed. 

Each rancher in each region and in 
each locality must solve the problem of 
seasonal feed balance in his own way. 
The efforts and the results have far- 
reaching effects on the profitability of 
ranching and on the value placed on 
certain types of rangeland in a locality. 
For example, the rancher who is short 
on spring range can afford to pay high 
prices for that type of land. Thus he 
may use his other land and resources 
more efficiently. 
; The rancher also faces the problem of 
feed supplies from year to year. What 
can he do when drought reduces his 
feed supply? He may overuse his range 
for short periods and even sacrifice some 
weight on his animals, but he soon finds 
himself in a grave situation if feed is 
not forthcoming. 
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He may sell some or all of his cattle 
to bring his feed requirements in line 
with his supply. But cattle forced onto 
the market by drought often are not in 
shape to sell for a good price. Often 
they compete with many other cattle 
in the same condition. 

He may buy feed to carry him through 
until his ranges are again productive. 
The many ranchers who use this solu- 
tion get help from the Department of 
Agriculture, the railroad companies, 
and the States in various ways. Wide- 
spread drought is a drain on feed sup- 
plies, and purchase of feed to maintain 
range herds is often costly, even with 
the outside aids. 

He may try to provide his own re- 
serves of feed and carry them over from 
good years to meet drought or other 
hazards. But can—or should—the 
rancher afford to maintain an inven- 
tory of feed large enough to meet the 
prolonged and unpredictable drought? 
The long droughts of the 1930's in 
much of the range country and of later 
years in the Southwest would have ex- 
hausted the feed reserves any prudent 
rancher might have tried to provide. 

Also: Can the rancher who might be 
able to carry over reserves of feed af- 
ford to feed it to his own stock? Feed is 
in high demand during droughts. A 
rancher who has feed might be able to 
sell it for more than it would be worth 
to him as feed for his own stock. The 
question must be answered in terms of 
each situation when it arises. 

THE PLACE OF LAND in ranching can 
be described by presenting a few situa- 
tions of different types. 

A ranch differs from a farm in that 
a major part of the income is from 
livestock and a chief source of feed is 
range forage. Many farms specialize 
in livestock but depend mainly on crop 
feeds and cropland pasture. 

The size, organization, and operation 
of individual ranches depend on several 
factors: The type, topography, and lo- 
cation of the different tracts of land 
available; ownership and management 
limitations prescribed  by the owner- 
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ship; the kinds and relative amounts 
of feeds produced on the rangcland 
and on cropland on the ranch or in the 
locality; the abilities and preferences 
of the rancher; and the amount, costs, 
and skills of the available labor. 

Some ranches do best as a cow-calf 
business. Others are best as steer 
ranches. Still others are most profitable 
as sheep ranches. 

I cite a steer ranch in Montana as 
an example. It has about 6,400 acres 
of upland prairie land that makes 
excellent summer range. About 4.400 
additional acres of rough land, much 
of it with southern slopes, is suitable 
for winter and early spring grazing. 
Used for native hay are 260 acres of 
meadowland. The supply of irrigation 
water is somewhat limited in late 
summer, so yields of hay are not high. 

The grazing land is made up of 
private and public lands intermingled. 
The rancher owns about two-thirds of 
the acreage. The rest is public land, 
which he uses under permit from the 
Bureau of Land Management. The 
hayland and ranch headquarters land 
is privately owned. 

Because of the supply of winter feed 
and the topography of the spring 
range, this ranch is not adapted to 
cow-calf operations. Each fall, by the 
first of November, the rancher cus- 
tomarily has bought about 350 head 
of long-yearling steers. He puts them 
on the winter range and feeds them 
hay as necessary. Considerable feeding 
usually is required in January and 
February. The cattle are kept on the 
range nearest the headquarters during 
these months to make feeding easier. 

The steers are moved to summer 
range about the middle of May, This 
area is adequately cross-fenced and 
watered to permit the stock to use the 
range feed efficiently with a minimum 
of movement. The primary aim is to 
put as much weight as possible on the 
animals. They are moved gradually 
and slowly from pasture to pasture and 
end the grazing season on especially 
good range just before they are shipped 
in late September. 
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This ranch is well adapted to steers. 
Young animals can be bought in the 
fall when normally the price is at a 
seasonal low. Winter range and sup- 
plies of hay are adequate to rough the 
animals through until spring except 
during an occasional severe winter 
when some feed must be bought. The 
spring and summer range is of a type 
that puts rapid and solid gains on the 
animals. Normally this ranch produces 
about 115 thousand pounds live weight 
of beef a year, the difference between 
the weight of the animals bought and 
the weight of the animals sold. The 
ranch operates with little hired labor. 

This kind of operation is subject to 
considerable risk from falling prices. 
The investment in livestock is high 
and is in the nature of a cash expense 
each year. A drop of a couple of cents 
in the cattle market from one fall to the 
next could easily wipe out the entire 
profit for the year. The rancher usually 
buys and sells on the same market, 
however. Losses sustained one year 
may be more than regained in another. 

The land, including buildings and 
improvements, represents an invest- 
ment of 134 thousand dollars, although 
probably it would cost considerably 
more if bought today. Machinery and 
equipment, feed and supplies, and 
livestock represent a total investment 
of about 8 thousand dollars. Steers 
purchased each fall cost perhaps 35 
thousand dollars, but this amount is 
considered an expense rather than 
an investment. 

Land and the forage it produces is 
the dominant factor on this ranch. The 
steers are merely a means for harvest- 
ing and selling the grass. The haying 
operations and other aspects of ranch 
activity are ways to facilitate the 
harvest of range feed by the steers 
themselves. 

A COW-CALF RANCH in the Southwest 
is another example. It normally car- 
ries about 150 animal units of cattle. 
About 100 are cows. The rest are re- 
placement heifers, bulls, and a few 
calves and steers carried over. It cov- 
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crs 7,200 acres, only 810 acres of which 
are owned. From the State the rancher 
leases 2,050 acres, which have been 
leased in connection with this ranch 
for many years. The rest is Federal 
land and is used under yearlong per- 
mit from the Bureau of Land Man- 
agement. 

This ranch is in a truly yearlong 
grazing area. The main source of feed 
at all seasons is from the range itself. 
Cottonseed cake or pellets are fed dur- 
ing periods of drought or occasional 
winter storms. The range feed is usu- 
ally most limited in spring, before sum- 
mer rains bring on the current year's 
growth of weeds and grasses. 

Calf crops are not very high, partly 
because of the low level of nutrition 
during the spring, which should be the 
most active breeding period, and partly 
because of the rough topography and 
brush, which, make it difficult to get 
all cows served in season. 

One might think that with a low 
calf crop, the rancher could do better 
by growing out older animals rather 
than depending on sales of calves as a 
major source of income. With the type 
of forage on this ranch, however, it is 
almost impossible to get satisfactory 
gains in weight and finish on older 
animals. Even though the ranch is not 
highly productive as a cow-calf unit, 
it is relatively more profitable when 
used in this way than in any other. 

All of the grazing land on the ranch 
can be used at any season, although 
not all the land is grazed all the time. 
Lack of stock water at times on parts 
of the ranch precludes much use even 
when forage is available. No doubt 
more adequate water development 
and fencing would permit this rancher 
to manage his range more effectively. 

About 30 acres, mainly in alfalfa, at 
the ranch headquarters are irrigated. 
More land could be farmed if water 
for irrigation were available. Only 
enough irrigation water is available 
for horse feed and for a little hay for 
the "hospital bunch." Purchased high- 
protein concentrates are depended on 
for the main supplemental feed. 

Calves, cull and dry cows, and sur- 
plus bulls normally are marketed in 
early fall. Replacement heifers and 
some of the late smaller calves and 
perhaps a few yearling steers are over- 
wintered if the supply of range feed is 
fairly good. A few cows or calves may 
be marketed at any time, depending 
on their age and condition, the supply 
of range feed, and the prices and pros- 
pects of the market. 

Drought and shortage of range feed 
are the rancher's greatest hazards. The 
years 1953 to 1956 were particularly 
difficult in the area. All animals except 
the herd of cows and the current year's 
calf crop were sold in the summer of 
1953. All calves were sold early in the 
fall, and the cow herd was culled 
closely. New bulls were bought in the 
spring of 1954, but supplies of feed 
continued to be short, and further cull- 
ing was done throughout the year. 
Loans were obtained in the winter of 
1954-1955, and grain feed was pur- 
chased under emergency programs. 
With the continuing drought, further 
sales of stock were made and additional 
emergency supplies of feed were pur- 
chased. 

When rains and the spring grass 
failed to come in 1956, the remaining 
cattle were sold. Every means avail- 
able to the rancher to keep the ranch 
a going concern had been exhausted. 
Drought had wiped out many years 
of work to build a good cow herd and 
a good range-management program. 
With the return of rains, he must re- 
build his herd and rejuvenate the 
range, possibly by incurring heavy 
indebtedness. Both are slow and costly 
undertakings. 

ANOTHER EXAMPLE, that of a sheep 
ranch in the Northwest, presents a 
different type of land use and opera- 
tion. The rancher owns about 2 thou- 
sand acres of mountain foothill range- 
land suitable for spring and fall range. 
This land is used with about 21 thou- 
sand acres of similar Federal land un- 
der permit from the Bureau of Land 
Management as a spring and fall range. 
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Summer range is obtained on a na- 
tional forest. The summer range allot- 
ment covers an area approximately 
3 by 6 miles in extent, but with only 
about 8,700 acres open and usable for 
grazing. All land in the summer allot- 
ment is Federal, except about 6o acres 
in scattered mining claims. 

Winter feed is obtained from irri- 
gated land in the Snake River Valley. 
The rancher owns 142 acres of irri- 
gated farmland, but rents additional 
hayland or buys hay at other farms. 
The purchased hay usually is bought 
"in the sheep"—that is, sheep are 
moved to the farm where hay is grown 
and are fed there. 

This ranch operates about 3,500 
ewes of a Rambouillet crossbreed and 
uses mutton-type bucks of several 
breeds. Lambs are dropped in Febru- 
ary while the sheep are still on the 
winter hayfields. This is earlier lamb- 
ing than is common among most range 
sheep operations. It is made possible 
by feeding the ewes hay in winter and 
by providing lambing sheds or tents 
as protection from storms in late winter. 

The ewes and their lambs are formed 
into three bands early in March and 
moved to spring range about 60 miles 
distant from the winter quarters. Sheep 
once were trailed long distances be- 
tween seasonal ranges. Now move- 
ments are made by motortrucks on 
most ranches. 

The sheep graze on the spring range 
until the middle of June. They start 
at the lower elevations and gradually 
work up until they reach higher foot- 
hill parts of the range at the end of the 
season. Shearing is done on the spring 
range in permanent shearing sheds 
and corrals. 

Sheep are moved by truck to the 
mountain summer allotment the mid- 
dle of June, about 40 miles. Both 
spring and early summer feed is excel- 
lent. Under these conditions, the ewes 
give maximum milk and lambs grow 
rapidly. Most of the lambs are ready 
for market by mid-July. Lambs ready 
for sale are shipped at that time. Ewes 
without lambs are then formed into a 
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single band for the rest of the summer. 
Ewes still with their lambs are put in 

another band and are herded on the 
choice feed to get maximum growth 
on the lambs. The remaining lambs 
usually are shipped between mid- 
August  and  the  first  of September. 

Ewes are then brought to farm 
stubblefields and irrigated pastures for 
the breeding season. Breeding in this 
way shortens the breeding season and 
requires fewer bucks than breeding on 
the range. After the breeding season, 
at least part of the ewes may be re- 
turned to the spring range for 2 to 3 
months of fall grazing. 

The rancher owns about one-tenth 
of his spring-fall range. The rest is Fed- 
eral land under Bureau of Land Man- 
agement administration. 

He owns none of his summer range, 
except for a few acres originally alien- 
ated as mining claims, on which he 
has constructed the pens and loading 
chutes needed to handle the sheep. 
The summer range is administered by 
the Forest Service. 

The rancher owns an irrigated farm 
of 142 acres of cropland that produces 
about half of his winter feed needs. 
He buys hay and feeds on other farms 
in  the  community. 

This type of ranching operation re- 
quires a high order of managerial 
ability. Close coordination between 
sheep numbers and the method and 
time of movement of the sheep, on the 
one hand, and the management plans 
of the Forest Service, the Bureau of 
Land Management, the private land- 
lord, and the rancher, on the other, 
is essential  for successful operations. 

THE THREE RANCHES in the illustra- 
tions are typical of a type of ranching 
in each of the areas, but they are not 
average. The average ranch is some- 
what smaller than those I described. 
Many ranches are too small to provide 
satisfactory incomes to the ranch fami- 
lies, except under abnormally favor- 
able price conditions and are too small 
to provide full employment to the 
rancher and his family. 
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Distribution of income 
frOm farmland. The questions are simple: What 
is land worth? What is income from farmland? Who gets it? What 
does the land earn? On the answers depend changes in the use of 

the land, prices paid for land, the amount of land farmers use, 
the net amount that land can earn in any one use, and so on. The 

answers are based on no simple calculations. Taxes and public 
programs are among the factors that affect income from land. 
By Virgil L. Hurlburt, agricultural economist, Northern Field 
Research Section, Farm Economics Research Division. 

WE USUALLY DEFINE income from farm- 
land as the payment received for the 
use of the land. Our general meaning 
is clear, but we encounter difiiculties 
when we try to make actual calcula- 
tions, separate the income from land 
and the income from other resources, 
and distinguish between what land in- 
come is and who gets it. 

We have to think in terms of the 
earnings of land as one of the factors 
in production—there must be some 
type of allocation of total farm returns 
among the many resources used in 
farming. 

We have to think also in terms of 
the payment received as a reward for 
use of land—to set what land actually 
contributes to production apart from 
what land as a factor gets as a reward. 

Land in the long run should receive 
as a reward for its use a payment that 
is exactly equal to its actual contri- 
bution to production. In the short 
run, there are many variables, differ- 
ences in calculation procedures, and 
overlooked costs, so that the two are 
seldom the same. 

Many diverse forces can affect the 
amount and the distribution of in- 
come from land. The more obvious 
arc prices of farm products, costs, and 
relations between prices received and 
prices paid. 
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Anything that can affect the farm 
economy also affects the income from 
the land—all the influences of location 
with respect to markets for the services 
that land provides, the advantages of 
quality, and the kinds and amounts of 
other resources used with land. 

A farm operator has a given set of 
resources—land, buildings, machinery, 
livestock, operating capital. Whether 
these resources are owned, hired, or 
rented need not confuse the issue; the 
pertinent point is that these different 
resources are combined in production. 

For a given period, such as a year, 
the operator has fixed amounts of 
land, buildings, machinery, and the 
like. He adds to them some variable 
inputs of labor and capital (within the 
limits of his available operating capi- 
tal) and produces a gross value of 
product or a gross return. 

Let us assume that his records of 
costs and returns are realistic and 
complete. Total returns exceed total 
costs. What part of the total return 
is made up of earnings from land? 

This question can be answered accu- 
rately if the operator knows from ex- 
perience his additional costs and addi- 
tional returns over a range of output. 
It can be answered reasonably if he 
knows that the return on the last unit 
of each type of variable input is above 
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its cost. But this detail of information is 
not usually available. Often data on 
costs and returns are not complete. 

Nonetheless, many operators know 
from experience which of their prac- 
tices pay. They know also that each in- 
put contributes to gross product and 
therefore should share in the total re- 
turn. They may or may not know that 
for their purpose in allocating returns 
the earning rate within the farm is 
more realistic as a basis for determin- 
ing factor earnings than is some oppor- 
tunity-earning rate outside the farm. 

The average rate of return in the 
farm business—the total annual re- 
turns divided by the total annual 
costs—may be the most realistic and 
reasonable procedure for allocating 
returns to the different resources. By 
this calculation, income from land is 
the annual land cost times the rate of 
earning in the farm business. 

The major differences of opinion 
concerning the calculation of land in- 
come generally center on the question 
of how to distribute total receipts in 
a business. How do land earnings differ 
from the reward attributed to land 
for the contribution it makes in pro- 
duction? Opinions vary among own- 
ers, tenants, lenders, and technicians. 

THE CONSéQUENCES of results from 
using one method of estimating land 
income compared with another are 
many. Overestimation or underesti- 
mation of the income causes changes 
in use of land and of other resources. 
People own, control, and use land be- 
cause of its capacity to produce in- 
come and to provide nonmonetary 
services. Their estimates of relations 
between land costs and returns, com- 
pared with those between costs of and 
returns from other resources, deter- 
mine how much land they use and how 
they use it in combination with other 
resources. Estimates of income-produc- 
ing capacity affect the prices paid for 
land. The price paid in turn affects the 
net amount that land can earn in any 
one use. Comparisons among uses de- 
termine whether land is used for agri- 

culture, residence, industry, transpor- 
tation, or recreation. 

Within a farm business, an overesti- 
mate of land income prompts the indi- 
vidual to buy or rent more land, when 
his money could earn greater returns 
if used for fertilizer, weed spray, live- 
stock, or drainage. Likewise, overesti- 
mation or underestimation influences 
the decisions made by nonfarmers as 
to investments in farm real estate. 

WHO GETS THE INCOME from farm- 
land? Here we must note the difference 
between land income and the claims 
or demands on income by individuals, 
families, or business organizations. 

An operator uses farm income for 
both business and family purposes. 
Taxes and mortgages have first claim 
on income. From this viewpoint it is 
unimportant whether it is the land, 
the labor, or the fertilizer that earns 
the income in the farm firm. 

But neither the legal claims nor the 
demands for family living determine 
the earnings of the factors. These claims 
determine the use of income. From the 
viewpoint of use of income, returns 
above costs may be used in any way 
that the claimants decide. There is no 
effect on resource use and production, 
except as investment requirements in 
the firm and personal desires for use of 
money compete for the funds available. 

Who receives income from land in 
the individual firm and in the United 
States as a whole? The question differs 
from questions that deal with alloca- 
tion of returns to factors of production. 
The issues become these: Who owns 
the factors? What is the effect of the 
distribution of ownership of factors on 
the distribution of incomes among peo- 
ple? What are the effects of claims, 
custom, and change on the distribu- 
tion? Do landowners receive the in- 
come that land earns in the production 
process? 

The answers vary by type of case. 
An owner-operator receives the income 
his land earns. What he does with it is 
another question. He may be heavily 
in debt, delinquent in taxes, and un- 

445509°- -13 



178 

able to meet his obligations. His cred- 
itors may exert their claims and collect 
from him. If the debt claims are not 
met, title to the land may change, and 
the new owner receives the income. 
These complexities should not be al- 
lowed to confuse the issue of who re- 
ceives the income from land in an 
owner-operated farm. Income from 
land automatically accrues to the owner. 
The amount that he attributes to land 
depends on his assumptions or estimates 
as to income for his labor, manage- 
ment, buildings, machinery, and other 
inputs. 

Farms rented for cash raise the ques- 
tion of whether the rental payment is 
the same as the land earnings. This 
depends on the method used in calcu- 
lating land earnings. If both land and 
buildings are involved, part of the pay- 
ment is for the use of buildings. Usu- 
ally no distinction is made in practice; 
the two are combined into one lump 
sum. The owner makes the division be- 
tween the two as sources of income. 

Usually there is a lag between change 
in farm income and change in cash 
rent. Cash rents change slowly. The 
difference between cash rent as a cus- 
tomary payment and land earnings 
may be one of the reasons why rela- 
tively few farms are rented for cash. 

The same types of questions apply to 
the farm that is rented on shares, but 
the adjustment to changes in prices of 
products and to rising or falling farm 
income is faster than in the case of 
cash rent. Whether the landowner re- 
ceives the full amount that land earns 
is a matter of definition and calcula- 
tion; it depends on the details of the 
individual leasing arrangement. 

Annual payment for use of land is a 
share of products for about 70 percent 
of the land operated by tenants in the 
United States. How much of the share 
of product is defined as land income 
in the individual case or for a State 
or region depends on the assumptions 
made concerning income from other 
resources. Part of the rental payment 
is an income from buildings, seed, fer- 
tilizer, lime, or other inputs furnished. 
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The evidence we have suggests that 
under share leases only a small fraction 
of landowners receive as payment for 
use of their land the exact amount 
that land contributes to earnings on 
the farm in which it is used. 

Rental arrangements are surpris- 
ingly similar over wide areas. Shares 
of crops, such as the 50-50 share on 
corn, arc standardized from farm to 
farm. These general terms cannot be 
presumed to fit all rented farms equally 
well. The fault rests in the terms of 
leases—not in leasing as a form of land 
tenure. A workable agreement can be 
made to distribute income to owners 
of the resources on the same basis 
that each resource contributes to the 
earnings in the firm. 

MANY OF THE DIFFICULTIES in esti- 
mating income from farmland result 
from the failure to distinguish between 
what land earns as a factor of produc- 
tion and the annual cost of obtaining 
the use of land. The two are related. 
One affects the other. 

Customary practices in conducting 
farm businesses further confuse (rather 
than help clarify) the situation. The 
difficulty arises because some of the 
resources used are bought in regular 
markets and are paid at the regular 
market prices. 

An example: Fertilizer is bought 
and used at a specific price per ton. 
Labor is hired at a given rate per 
month or per year. Both have their 
own market prices. Both are sub- 
tracted from gross farm returns. This 
procedure is proper and correct, in 
terms of the claim they have on income 
in the farm business. Neither labor nor 
fertilizer shares in the profit or loss of 
the firm. But rewarding such inputs 
at cost does not solve the problem of 
distributing returns above cost or 
suggest the answer to the question of 
how to allocate profits or losses. 

From the viewpoint of earnings, the 
measurement problem is to determine 
the income-earning power of each 
input. This is necessary so the operator 
can plan the farm business. From the 
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viewpoint of rewards, the question is: 
Who gets the income that the input 
earns? Who gets the reward cannot 
be used to determine the income 
earning of the input. 

Profit or loss accrues to the farm 
operator—the one who makes the 
decisions and takes the risks in the 
farm business. 

To DETERMINE HOW TO distribute 
profits in the farm business you have 
to establish a profit-and-loss account: 
Determine the amount that each 
factor contributes to gross income. 
Reward at cost all factors that are 
bought and used at their specific 
market prices—fertilizer, lime, hired 
labor, tractor fuel, spray materials, 
and so on. Designate as profit (or 
loss) any excess (or deficit) between 
factor earnings and factor costs. Treat 
this as profit, rather than as reward 
for the use of any one factor. 

The importance of a profit-and-loss 
account in the farm business rests on 
its effect on decisions about how re- 
sources are to be combined to bring 
the greatest net returns. 

If an earning is calculated for each 
factor, no one factor is arbitrarily 
rewarded with the profits (or loss) 
from others. This is particularly im- 
portant for land, which is the largest 
single input in most farm businesses. 
Profits from other factors are often 
allocated to land and thereby in prac- 
tice are designated as land income. 
This tends to overestimate the eco- 
nomic importance of land and causes 
competitive bidding beyond the price 
warranted by the actual earnings 
of land. 

We need to know more about the 
actual earnings of all inputs, includ- 
ing land. We need to separate earn- 
ings from rewards at the farm level 
and at the area and national levels. 

TAXES are among the other factors 
that affect income from land. 

Many conflicting opinions exist 
about the effect of taxes and who pays 
them. Property taxes are levied on real 
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estate and are a first claim on earnings 
as well as a legal claim on title. Specific 
assessments are made on land. Does 
the land actually pay the tax? The 
answer is not so simple as it would ap- 
pear to be. 

Property taxes are an overhead cost 
to the farm business. Although assessed 
to land and collected from the owner 
of land, the tax can be paid only from 
income of the business as a whole or 
from other income of the landowner. 
Until land is combined with other re- 
sources, it has no income. This works 
out the same whether the farm is 
owner operated or tenant operated. 
The landowner is responsible for pay- 
ment of the tax. 

The usual procedure in both owner- 
and tenant-operated farms is to calcu- 
late a gross return to land. Land taxes 
then are deducted as a cost. The bal- 
ance is supposed to represent the own- 
er's return on his investment in land. 
But does it? 

I CONTEND that property taxes are a 
separate and distinct type of cost. 
People do not invest money in taxes 
as a production cost in the same sense 
that they invest in land, machinery, 
seed, and fertilizer. The landowner 
cannot arbitrarily pay more taxes to 
increase gross returns or pay less taxes 
to lower costs. Any cost-accounting 
procedure that handles property taxes 
purely and simply as a land cost there- 
fore gives an erroneous picture of the 
actual net earnings of land. 

A more realistic way to determine 
the earnings of each factor is to sub- 
tract property taxes from gross farm 
income and then allocate the balance 
to the different factors. Here again, the 
distinction is between what land actu- 
ally contributes to production and 
what the land—the owner—receives 
as a payment. 

If property taxes were charged as an 
overhead cost to the farm business 
rather than as a land cost, the calcu- 
lated earnings of land would be some- 
what higher. The difference between 
land  income  calculated  by charging 
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taxes as an overhead cost of the busi- 
ness versus charging them as a land 
cost would be less than the present 
land tax per acre. Land would still 
bear a large share of the tax cost, be- 
cause land is a large proportion of to- 
tal inputs in the farm business. 

Property taxes are one of the items of 
cost that affect choice of farms by 
buyers. Differences in rates between 
tax districts influence decisions of buy- 
ers. Tax structure is thus imbedded in 
the structure of land prices. And land 
prices as a cost are one of the deter- 
minants of land returns. 

The actual effects of property taxes 
on the use of land and on income as a 
whole are probably less important 
than are their reputed effects. 

Changes in taxes, particularly in- 
creases in taxes, apparently receive 
more attention than do changes in 
other phases of the agricultural econ- 
omy. This is in keeping with tradition 
and custom. Taxes are usually "too 
high." Part of the outlook on taxes no 
doubt results from the fact that the 
direct benefits of expenditures of tax 
funds for schools, roads, and police 
protection are less obvious to individu- 
als than are personal expenditures for 
automobiles, beefsteak, and television. 

The capital gains tax undoubtedly 
influences the prices that investors are 
willing to pay and what is done with 
land. Potential buyers are aware of 
the difference between the tax rate on 
capital gains and that on annual income. 

We have no data to prove that the 
prices of land and the income from 
land reflect the actions of those who 
take advantage of the provisions of 
the laws. Knowledge of these provi- 
sions is present as an inducement to 
action, however. Expenditures for 
land improvements are an allowable 
deduction for income-tax purposes. 
Only a part of the increase in value 
is taxed when a property is sold. The 
thinking investor has an income incen- 
tive to bid up the price of land and 
to make capital improvements beyond 
their current income-earning effects 
in the farm business. 
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MANY PUBLIC PROGRAMS affect the 
amount and the distribution of income 
from farmland. 

Some of the programs are so much 
an accepted part of the continuing 
process of social change that we may not 
question or notice their indirect effects. 

The change in the use of land from 
agricultural to residential is an ex- 
ample. Tax funds are used to provide 
the public facilities needed and wanted 
by people who move outside the city 
limits. The existence of the facilities 
is in itself an encouragement for more 
people to move to the country. The 
whole movement causes a rise in the 
market price of land and necessitates 
increased property taxes. 

Increased costs lower the net income 
of land used for farming. A drop in 
income encourages the transfer of land 
to nonagricultural use. It is estimated 
that land in urban areas increased by 
about 395 thousand acres a year be- 
tween 1945 and 1954. It no longer 
produces farm income. The trend will 
continue, but it will have little effect 
on total income from farmland because 
the areas involved are only small 
fractions of land used for agricultural 
purposes. But the small areas involved 
do not deny the need to plan carefully 
each area of urban development to 
increase the advantages and reduce 
the costs of change. 

Public programs have long affected 
the ownership of land. Sales at nom- 
inal prices, preemption, acreage limits 
in homesteads, and other phases of the 
public land acts gave many people 
claims to income from the land. The 
history of American development 
would have been quite different if the 
land policy had been patterned after 
the Crown grants in the Colonies. 

Another program is the Farm Credit 
Administration, whose history is a 
chronology of change in agricultural 
finance. What might interest rates on 
mortgages have been otherwise? How 
many more farms would have been 
foreclosed had it not been for the 
refinancing program of the early 1930^? 

The amount and the distribution of 
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income from land today are not what 
they would be without the 25 years 
of price-support programs. Market 
prices of many products have been 
above support levels at times and 
below support levels at other times. 
Farm incomes have been favorable 
and depressed. Whether support levels 
were too high or too low, effective or 
ineffective, and necessary or unneces- 
sary are debated issues. There is little 
doubt, however, that the existence of 
the programs has removed some of 
the uncertainty as to the income from 
farmland. 

PROMISES OF SUPPORT at designated 
percentages of parity have acted as 
floor prices for producers of basic crops. 
Reduction of uncertainty, through the 
existence of floors, has been an incen- 
tive to production. The belief that 
farm income will not be allowed to 
continue its downward trend has been 
reflected in the farmland market. 
Prices of farmland continued to ad- 
vance in 1955 and 1956. Evidently the 
prospects for land income are still 
sufficient to warrant investment in 
land by farmers and others. 

Land performs a strategic function 
in distributing the benefits from price- 
support programs. Compliance, a pre- 
requisite to benefits, is established on 
the basis of acreage allotments per 
farm. One must own or control land 
to receive price support. Inasmuch as 
the benefit is tied to land, the program 
creates the incentive for at least part 
of the benefits to be capitalized into 
land values. 

Any restrictions on production also 
strengthen the interest of farm opera- 
tors in obtaining more land. A larger 
acreage means a larger allotment. Ma- 
chinery, equipment, labor, and avail- 
able operating capital can be used to 
capacity on the larger acreage. Each 
producer who is interested in buying 
land to add to his operating unit has 
at least one important question to 
answer: Does the income I can attrib- 
ute to land warrant the price I must 
pay to get it? 

ONLY GENERAL STATEMENTS can be 
made about trends in income from 
farmland. The only regularly pub- 
lished estimates are the estimates of 
net rent paid. Conclusions about in- 
come for any one year or a period of 
years must be based largely on assump- 
tion as to relations between several 
variables. One must also keep in mind 
the distinction between what land- 
owners receive as a gross return from 
several factors. The difference is that 
between land earnings and rewards. 

Because gross farm income includes 
returns to many other factors, changes 
in farm income do not reflect ade- 
quately the changes in land income. 

Calculations of income from land as 
the contribution of land to the earn- 
ings in agriculture in any one year are 
complicated by what happens to live- 
stock prices. A rapid rise (or fall) in the 
price of beef has a. tremendous effect 
on farmers' realized gross income and 
on net income. The index of prices re- 
ceived by farmers for meat animals 
changed from 361 in 1948, to 409 in 
1951, and to 296 in 1953. How much 
of the difference in farm income that 
resulted from a drop of 20 dollars in 
the price of beef within a period of a 
year should be reflected in the income 
from land? 

The same type of question applies to 
other livestock, whether on the range 
in Montana, the feedlot in Iowa, or 
the dairy farm in Wisconsin. 

The practical answer is to separate 
crop and livestock enterprises for cost 
accounting and income calculation 
purposes. A farm that produces any 
type of livestock is essentially two busi- 
nesses organized vertically. Crop prod- 
ucts are inputs in the livestock side of 
the combined businesses. Land income 
logically must be calculated in terms 
of the value of the crops produced 
and sold to the livestock enterprise. 
Whether the livestock enterprise makes 
a profit or a loss is another, though re- 
lated, question. Crop and livestock en- 
terprises arc tied together in one oper- 
ating firm. Failure on the livestock 
side spells failure for the business as a 
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whole—possibly foreclosure or bank- 
ruptcy. Relations between crop and 
livestock production within farms are 
part of the explanation of why trends 
in returns from livestock also affect 
land values. 

Data on farm income and costs are 
not detailed enough to permit a reli- 
able estimate of land earnings as a part 
of farm income. Crop and livestock 
enterprises cannot be separated accu- 
rately, as there is no feasible way to 
separate the costs in the aggregate data 
for States and areas. This can be done 
for one farm if cost-returns data are 
complete. Even then some charge to 
(and income from) land must be in- 
cluded in the livestock enterprise. Land 
makes a contribution beyond the value 
of the crops produced, in the form of 
feedlots and the like. 

Income from land is sometimes esti- 
mated by applying the current rate of 
interest on farm mortgages to current 
land values. The value of land only 
(excluding buildings) was estimated at 
about 85 billion dollars as of March i, 
1957. If an interest rate of 5 percent is 
allowed, the annual return to land 
would have been about 4,250 million 
dollars, or 12 percent of realized gross 
farm income in 1956. 

The estimate of 4,250 million dollars, 
made by applying the mortgage inter- 
est rate to the market value of farm- 
land, is a fairly realistic estimate of the 
annual cost of using farmland. It is an 
inaccurate, oversimplified, and even 
erroneous estimate of land earnings. It 
is in error because: The interest rate 
is a cost indicator and because (if all 
other costs are handled in the same 
way) there is no explanation of what 
happens to the excess or deficit between 
total costs and total returns in the in- 
dividual farm firm or for the State or 
Nation. 

Net rent to landlords is also used as 
an estimate of return to farmland. It is 
probably a better estimate than is inter- 
est on land value, but it only partly 
indicates the contribution of land to 
value of production. Net rents of land- 
lords are calculated by subtracting se- 

lected expenses of landlords from their 
gross rents. This assumes that landlord 
expenditures for operation and main- 
tenance earn only their costs in the 
firms. Any excess above cost is thereby 
arbitrarily allocated to land. 

THE ACREAGE used for agricultural 
production has remained fairly stable 
for many years. The quality and value 
of land has increased since 1940, how- 
ever. But even greater increases took 
place in the other resources used. That 
means that for the Nation and for the 
average commercial farm, land is now 
a relatively smaller part of total inputs 
than it was in the past. Mechanization 
and other forms of technology have in- 
creased capital requirements per farm, 
and therefore income from land should 
be a smaller part of farm income than 
it was in 1940 or 1945. 

The value of land in 191 o was 69 
percent of the value of the physical 
assets of farming; in 1956, it was 60 
percent. The changes in physical as- 
sets do not include the changes in op- 
erating costs, such as extra fertilizer. 

The total value of real estate tripled 
between 191 o and 1955, whereas cur- 
rent operating expenses increased about 
sixfold. Thus the trend in income from 
farmland is downward relative to farm 
income and total national income. 

WHAT ABOUT THE FUTURE? Most of 
the answers will be given by indi- 
viduals who make decisions for their 
own actions. There is little prospect 
that public programs will be de- 
veloped to control prices of farmland 
or to regulate the distribution of in- 
come from it. Requirements in ad- 
ministrative detail alone practically 
preclude direct control programs—but 
many public actions will have in- 
fluence in the future. Among them are 
highway construction, price support 
for farm products, and taxes. 

What can the individual—you—do? 
He can think and act more in terms of 
what land actually contributes to the 
value of production and less in terms 
of what the owner receives as a reward. 



How do you put a 
VcllU.6 OH. IcinCU Loans, taxes, rentals, and sales of 
farmland and even efficiency of production often depend on the 
changing, indefinite thing we call "value/' Here an agricultural 
economist explores the bases of values—expected income, amenity 
factors, prices, the land market, past sales, improvements, and 
mineral rights. Knowledge of them is highly important to many 
persons who every year must put a value on a piece of land. By 
William H. Scofield, Farm Economics Research Division. 

THE VALUE placed on farmland and 
buildings for sale, tax, or credit pur- 
poses has a dollars-and-cents meaning 
lo every landowner. For the half- 
million persons involved in market 
transfers each year, fixing that value 
may be the most important business 
decision they have ever made. The size 
of one's tax bill depends in part on the 
valuation the assessor makes. 

New mortgage loans totaling more 
than 2 billion dollars and secured by 
farm real estate are made annually. A 
fifth of this amount comprises the in- 
surance premiums and reserves in- 
vested by life-insurance companies. 
What happens to the market value of 
farmland therefore can be of concern 
to every holder of life insurance. 

How would you go about evaluating 
land and how, indeed, would you de- 
fine land? 

Land in a strict economic sense is a 
natural resource that consists only of 
the soil and the topographic, climatic, 
and location features associated with it. 

Yet varying amounts of capital and 
labor are incorporated with practi- 
cally all land used for agricultural pro- 
duction. Land therefore seldom is 
valued apart from the structures, man- 
made fertility, and other improve- 
ments that have been made on it. 

Furthermore, land is multipurpose. 
It can contribute to the production of 

many products and yield intangible 
services and satisfactions. Its value can- 
not be separated from its use or from 
the capital and labor that must be com- 
bined with it to make it productive. 

So we are concerned with the valua- 
tion of a bundle of productive re- 
sources that together constitute farm 
real estate. I use the terms "land," 
"farmland," and "rural property" in- 
terchangeably in this chapter to mean 
farm property as it is bought, sold, and 
valued in the market. 

THE WORDS "value" and "price" 
have many meanings. 

Value is the intrinsic worth of any 
good or service for satisfying human 
wants. 

Price is simply a measurement of 
value in terms of money. 

A price is established whenever one 
sells farm real estate. The value of a 
particular farm or of all farms in the 
country can be estimated on the basis 
of the price at which a relatively few 
properties have been transferred or in 
terms of the income that is expected to 
be received in the future. 

Records of farm sales in Brown 
County, Kans., for example, show that 
41 properties were sold at an average 
price of 129 dollars an acre in 1953. 
The total value of all farms in Kansas 
was estimated at 4,150 million dollars 
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that year, or an average value of 83.56 
dollars an acre. All farm real estate in 
the United States was estimated to 
have a market value of about 116 bil- 
lion dollars on March i, 1958. 

Because price is the chief economic 
regulator in our economy, the prices 
established for farmland determine how 
much land will be combined with other 
productive factors in a particular farm 
business and in agriculture as a whole. 

Market forces seek constantly to find 
the correct proportions of the various 
productive factors to be combined so 
that each will yield the same return. 
If land is high and labor is cheap rela- 
tive to land, more labor is applied to 
a given tract of land. 

If machinery is cheap relative to la- 
bor, additional machinery will be used 
to the point at which the return from 
the additional machinery will just cover 
its cost. 

Because farmland (with buildings) 
represents about three-fourths of all 
physical assets used in agriculture, the 
valuation placed on land relative to 
other productive factors affects the 
efficiency with which food and fiber is 
produced. 

If land is overvalued, the individual 
farm operator may so deplete his capi- 
tal by the purchase of a farm that he 
has too little money left to buy the 
necessary machinery and livestock and 
to meet current operating expenses. 

If land is undervalued, it may en- 
courage wasteful use or an extensive 
level of cultivation. 

ANTICIPATED FUTURE INCOME from 
farmland provides the primary basis 
of value. 

Income may derive from the sale of 
farm products. 

Income may also derive from such 
intangible services and personal satis- 
factions as view, historical association, 
community advantages, location with 
respect to persons and places, and the 
sense of security achieved from owner- 
ship of land. Such amenity values vary 
considerably among different groups, 
individuals,  areas, and times. They 
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may add to or subtract from produc- 
tive value. Because a farm is both a 
business and a home, amenity values 
usually raise market values somewhat 
above those that would be justified by 
productive value alone. 

Only two things are needed to arrive 
at the productive value of farm real 
estate. If an annual net income of 10 
dollars an acre is expected from farm- 
land and the acceptable rate of return 
is 5 percent, the capitalized value of 
the land is 200 dollars. 

The valuation process for land is no 
different from that for stocks or other 
resources from which income is de- 
rived. The difficulties arise in separat- 
ing the net income from farmland from 
the income obtained from the other 
resources used in farm production. 

Rents paid for the use of land pro- 
vide one measure of the income de- 
rived from it. If rents are paid in cash, 
net rents can be used as a measure of 
land income to be capitalized. Nearly 
three-fourths of all land is rented for 
a share of the crops or for a share of 
crops and livestock, however. In order 
to use this form of rental income, future 
yields, as well as future prices, must be 
estimated. 

Estimation of future prices of farm 
products is a difficult problem in valu- 
ation because it requires also some esti- 
mate of general economic trends. Be- 
cause one cannot predict these trends 
with certainty, the level of values estab- 
lished at any particular time is based 
on the collective judgments of both sell- 
ers and buyers as to the most probable 
prices that will prevail for farm prod- 
ucts in the future. 

Past prices are an imperfect guide, 
but one relies heavily on them in the 
valuation process. More errors in valu- 
ation have been made with respect to 
price expectations than with respect to 
quantities of farm products to be 
realized or the rate to be used in capi- 
talization. 

Some experts maintain that these 
problems of estimating future prices 
and net income from land make the 
capitalization method of valuation un- 
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workable in practice. The method 
sometimes produces results that are in- 
consistent with market or sales values. 
In areas where farmland seldom is 
rented, it is difíicult to determine net 
land income on the basis of rents. Then 
one relies more on sales prices as a 
measure of value. I discuss this basis 
for valuation later. 

The idea that "normal" values of 
farmland could be determined re- 
ceived much attention in the ig^o's. 

Credit agencies particularly sought 
such a standard to guide their mortgage 
policies. By limiting mortgage loans to 
a fraction of such values, they hoped to 
insure the safety of their funds and to 
minimize the necessity of foreclosure. 

Certain assumptions with respect to 
prices of farm products and costs of 
goods and services used in farm produc- 
tion were necessary to establish normal 
values. Average prices received for 
farm products in an earlier period when 
prices and costs were assumed to be in 
balance usually were taken. Because 
the parity concept relied heavily upon . 
the period 1910-1914 as representing 
normal conditions for agriculture, the 
calculation of normal values for farm- 
land were also tied to that period. 
Levels of values that would prevail 
with other assumed levels of commod- 
ity prices and costs also were derived, 
based on the relationships in that 
period. 

As prices of farm products and farm 
income moved progressively upward 
after 1940, the normal values for farm- 
land which were based on the 1910- 
1914 or 1935-1939 relationships be- 
came more and more unrealistic. 
Lenders were slow at first to adjust up- 
ward the basis for normal values. They 
believed that previous price relation- 
ships would return when the war was 
over. When postwar price adjustments 
did not occur, further modifications in 
the concept of normal values became 
necessary. Less attention is given today 
to the idea that long-range predictions 
as to future levels of land values can be 
made with any certainty. 

The concept of normal values rested 

185 

on the expectation that the economy 
would be static. Advancing farm tech- 
nology and the growth characteristics 
evident in our general economy since 
the end of the Second World War rep- 
resent important new factors that were 
not recognized in the original concept. 
Nor was adequate recognition given to 
the form and duration of the Govern- 
ment programs for agriculture that 
have evolved. Modifications in these 
programs that are likely to occur in 
the future also should be taken into 
account. 

THE VALUATION OF FARMLAND takes 
place in a market that is unique. 

We often speak of the land market as 
though it were similar to those that 
exist for farm products, but actually it 
has few of the usual characteristics of a 
market. The term "market" implies a 
known number of trading centers where 
prices are established and goods or 
services are exchanged. 

If a marketing system is to perform 
well its basic functions of establishing 
prices and distributing goods and serv- 
ices, it should have several characteris- 
tics. A free flow of information among 
suppliers and prospective buyers is es- 
sential. All parties should know the 
quantities available and the quantities 
needed at any particular time. The 
goods or services to be exchanged 
should be sufficiently mobile so that 
surpluses and deficits in various parts 
of the country can be corrected. The 
commodities should be identifiable by 
grade or quality so that sellers and 
buyers can arrive at a price with full 
knowledge as to what they are pricing. 

The market for farmland has few or 
none of these characteristics. Prices are 
usually established between seller and 
buyer without making others aware 
that a farm or tract is for sale. Prospec- 
tive buyers often restrict themselves to 
a small geographic area. They seek 
only a particular tract that best suits 
their needs and disregard all others. A 
prospective buyer in New York or 
Chicago faces an impossible task if he 
tries to learn of all the farms that may 
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be for sale in Iowa at any particular 
time. At best, he can select one from 
perhaps a dozen that he is able to in- 
spect and appraise. Usually, also, the 
seller brings his property to the atten- 
tion of only a few potential buyers. 
Real-estate brokers and national listing 
services seek to correct for this limited 
geographic scope of the land market by 
multiple listing services, catalogs, and 
personal contacts with other brokers. 
Only a small fraction of all. farms are 
sold through such channels, however. 

Public auction provides more nearly 
the ideal of a broad market that per- 
mits competitive bidding. Property to 
be sold at auction usually is advertised 
throughout a county, and the maxi- 
mum number of prospective buyers 
have a chance to bid. Only about 10 
percent of farm sales are made at auc- 
tion, however. 

The almost complete lack of any 
grade or quality standards for farm- 
land is a serious limitation to a more 
efficient market: A carload of No. 2 
winter wheat is priced and ownership 
is transferred, and neither buyer nor 
seller sees the wheat. 

The west half of the southwest quar- 
ter of section 12, township 9, range 1 
east of the 6th principal meridian is a 
specific parcel of land, but its legal de- 
scription reveals nothing as to its value. 
It could be a swamp, a sand dune, or 
a field that can grow 100 bushels of 
corn to the acre. Actually, it is a tract 
of 80 acres in Seward County, Nebr. 
It sold for 10,300 dollars in the fall of 
1956. Only a personal inspection and 
detailed appraisal could determine 
whether that was a reasonable market 
value. 

Despite these obvious limitations of 
the land market, the forces of supply 
and demand operate to establish a 
level of prices in much the same way 
as they do for other goods and services. 
In effect, hundreds and possibly thou- 
sands of small local markets exist in 
which sellers and buyers make valua- 
tion judgments daily. 

A level of values becomes established 
in each community. This level reflects 

people's judgments as to produc- 
tive and amenity values. Factors like 
weather and crop conditions, trends 
in prices of farm products, and general 
economic and political developments 
are appraised constantly to learn their 
possible effects on future returns from 
farmland. 

Value judgments concerning land 
arc slower to change than those for 
most other productive factors. This 
stems basically from the fact that land 
yields a flow of income over an ex- 
tended period, and a change in income 
for a year or two is not too important 
unless people expect it to continue. 
Higher farm earnings for a single year 
(or even for several years) are largely 
discounted unless it seems certain that 
they will continue for a considerable 
period. Even then, the full increase (or 
decrease) is seldom reflected in land 
values. 

The amount and rate of response in 
an area depends on how fast individual 
farmers can adjust their production 
to take advantage of favorable prices 
for certain commodities and the rela- 
tive importance of the land and non- 
land inputs in the production process. 
Thus changes in the prices of crops 
usually have a more direct and imme- 
diate effect on the price of land than 
do changes in the prices of livestock 
or livestock products. 

SELLERS AND BUYERS use past sales in 
their communities as a guide in setting 
their asking and ofTcring prices. This 
method of valuation has several limi- 
tations. Because no two farms or par- 
cels of land are identical, considerable 
judgment is needed to adjust for the 
differences that exist between the prop- 
erties used as a standard and the par- 
ticular property for which a value is 
desired. More important, the accept- 
ance of recent prices as a standard as- 
sumes that they are a true indication 
of value. 

A study of the circumstances of each 
sale often reveals that personal factors 
have modified the price that would 
have been indicated  by the earning 
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capacity of the property. Particularly 
is that true of the amenity values— 
the intangible ones that vary among 
individuals. One person may want a 
property because it is near other land 
he owns or is close to relatives. Another 
person may attach more value to a 
property because it reminds him of 
southern Minnesota or is near a good 
school or is in a community that he 
considers desirable. 

Some types of amenity values—high- 
ways, schools, nearness to towns—be- 
come well established and can be meas- 
ured by observing past sales. Other 
types stem largely from the personal 
preferences of the individuals who buy 
and sell. They cannot be measured in 
the aggregate. 

Although average sales prices in a 
community or county provide a gen- 
eral guide to the value of specific prop- 
erties, they must be used with caution. 
The inherent physical characteristics 
of farmland vary so widely, even in 
small areas, that both sales prices and 
productive values show a wide range. 

A sample of 2,249 sales in the west- 
ern Corn Belt in 1955-1956, for ex- 
ample, showed an average price of 
162 dollars an acre. Even if we disre- 
gard the highest and lowest 1 o percent 
of the sales, a price range of from 60 
dollars to 345 dollars an acre remains. 
Although the range is normally less 
for smaller areas, some knowledge of 
the proportion of all sales prices that 
were made near the average is desir- 
able if one is to use the sales price com- 
parison method. 

IMPROVEMENTS TO FARMLAND present 
a special problem of valuation. Such 
improvements as buildings and fences 
are easily identified and can be valued 
separately. Others, such as tile drains 
and past management practices, are 
so much a part of the land that sepa- 
rate valuation is seldom possible, ex- 
cept as they may be reflected in crop 
yields. 

A common procedure for valuing 
buildings and other structures for which 
replacement costs are obtainable is to 
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determine the cost of rebuilding them 
and then to adjust it for depreciation 
and obsolescence. It is hard to deter- 
mine the expected life of various types 
of buildings and to make proper allow- 
ance for functional obsolescence. 

New methods of handling and storing 
hay and forage crops and more efficient 
housing for livestock have reduced 
greatly the economic value of many 
farm buildings that were put up a 
generation ago. 

Many farmhouses that were de- 
signed to accommodate a much larger 
labor force than is now used on farms 
also have suffered from obsolescence, 
even though they remain structurally 
sound. 

The economic or productive value of 
farm buildings often is appreciably less 
than would be obtained by the cost- 
less-depreciation method. But because 
buildings seldom are sold separately 
from the land, their market value can 
be only approximated by observing the 
difference in sales prices of comparable 
farmland with and without buildings. 
On this basis for valuation, all farm 
buildings were estimated to have a 
market value of 24.6 billion dollars on 
March 1, 1957. This amount was about 
22.5 percent of the value of farm real 
estate and the lowest proportion since 
annual estimates were started in 1940. 

This downward trend in the value of 
farm buildings relative to bare land 
followed the rapid increase in size of 
farms, which has created a surplus of 
farm buildings in some areas. The eco- 
nomic value of buildings on farms that 
are combined with others is sharply re- 
duced, even though on a cost-less- 
depreciation basis they have the same 
value as before. In some areas, notably 
the western Corn Belt and the Great 
Plains, sales prices of farmland without 
buildings are often nearly as high as 
those for farms with buildings. 

The same distinction between the 
cost of replacement and economic 
value that exists for farm buildings also 
applies to other capital improvements 
that have been made. Once such in- 
vestments are made, they cannot be 
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recovered without sale of the entire 
property. The basis of value tends to be 
the additional income that can be 
realized from them, but it is difficult to 
separate such income from the income 
obtained from other factors. 

Some investments, like land clearing, 
drainage, and irrigation, often add 
more than their cost to the sale price 
of a farm. Others are often of value 
only to a particular owner, and their 
cost can be recovered only partially in 
the market. 

SUBSURFACE RIGHTS have become an 
important new factor in the valuation 
of farmland in some parts of the country. 

Increasing demands for oil and gas 
have extended explorations into areas 
that previously were believed to have 
little promise. Present and prospective 
owners consequently have become 
more conscious of the three-dimen- 
sional legal nature of land. 

Ownership of land in fee simple ex- 
tends below the surface and indefinitely 
upward; the separation of title into the 
subsurface, surface, and air right por- 
tions is permitted. For all practical 
purposes, airspace in the open country 
has ceased to be recognized as pri- 
vately owned because control of avia- 
tion has been assumed by the Federal 
Government. In approaches to air- 
fields and in downtown business areas, 
air rights often are valuable property- 
rights. 

Rights to minerals that may exist 
below the surface can be conveyed by 
mineral deed in much the same way as 
other interests in real estate. Although 
mineral rights usually refer to oil and 
gas, they also include lignite, salt, coal, 
taconite, metallic ores, and many other 
substances. A mineral deed may specify 
only certain minerals, or it may convey 
ownership of these minerals for a 
specific term of years. A seller of farm- 
land, by specific wording in the land 
deed, may retain all, part, or none of 
the mineral rights. The fraction of the 
mineral rights that "go with the land" 
is important in influencing sales prices 
in some areas. 

Machinery and Equipment 

1910 1920 1930 1940 

Value of physical assets. 

A study in three counties in Okla- 
homa showed that sales prices of land 
with all mineral rights were 10.25 
dollars to 32.10 dollars an acre higher 
than similar land that was sold with 
none of the mineral rights. In Smith 
County, Tex., in the heart of the east- 
ern Texas oilfield, land sold with all 
mineral rights intact brought an aver- 
age price of 45 dollars an acre in 1945, 
but land with all rights reserved sold 
for 17 dollars an acre. 

Owners of mineral rights may re- 
ceive an income from the rights in 
several ways. The commonest, in terms 
of acreage, is through the granting of 
oil and gas leases to oil companies that 
wish to explore and develop such re- 
sources. Such leases are written usually 
for 5 or 10 years; they specify an 
annual rate of payment per mineral 
acre. A mineral acre is the number 
of surface acres times the fractional 
part of the mineral rights owned by a 
particular lessor. When competition 
among companies is strong, a bonus 
may be paid when the lease is signed 
initially. The oil company retains its 
rights to develop and explore a par- 
ticular tract as long as it makes the 
annual lease payment, within the ini- 
tial term of the lease. 

Owners of mineral rights are esti- 
mated to receive at least 500 million 
dollars annually from lease payments. 
Rates of 50 cents or 1 dollar per mineral 
acre are common in localities where 
prospects for production are mod- 
erately good, but can range much 
higher in or near proved areas. 
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If oil or gas is found in commercial 
quantities, royalty payments are made 
to landowners and other holders of the 
oil and gas rights in producing acre- 
ages. The customary royalty is one- 
eighth of the oil and gas produced and 
marketed from the tract. 

Although income per acre from roy- 
alties is much larger than that from 
leases, it is concentrated among fewer 
recipients. In the 13-State area extend- 
ing from Montana and North Dakota 
southward to New Mexico, Texas, 
Louisiana, and Mississippi, royalties 
paid by oil companies have ranged 
from 562 million dollars to 751 million 
dollars annually since 1948. In this 
area, income from lease bonuses and 
annual rental payments have totaled 
about 275 million dollars annually 
since 1950. 

Coal, lignite, lead, and many other 
minerals also are often mined on a 
royalty basis. If coal is close enough to 
the surface to permit strip mining, full 
title to both the surface and the coal 
vein is usually acquired by the coal 
company, as stripping operations 
largely destroy the surface for farming 
purposes. The land may still have 
value for forestrv or recreation after 

189 

the stripping operations have ceased. 
Royalty rights may be valued and 

transferred separately from mineral 
rights by a royalty deed. This conveys 
a specified, share of the owner's royalty 
if and when oil or gas is produced. A 
landowner whose title includes mineral 
rights may sell the land and part of the 
mineral rights but retain part or all of 
the royalty right. The owner of royalty 
rights has no control over the granting 
of leases and does not share in the lease 
payments. The only income that can 
be derived from royalty rights conse- 
quently is the income realized when 
oil or gas is actually produced. 

Because the occurrence, amount, 
and quality of mineral resources can- 
not be determined without extensive 
exploration, followed by drilling op- 
erations, the valuation of the various 
kinds of interests in minerals is highly 
speculative. Further, even when min- 
eral resources have been located, they 
are subject to depletion and exhaustion 
and the total income to be derived 
from them cannot be known in ad- 
vance. Even so, the amount of mineral 
rights that go with the land is often a 
point of bargaining when farmland is 
sold. 

Value per acre of farm real estate. 

y/m m 
^m 
-m 
^ IV. 

í/dolk rs per acre 

1        1 less than 50 

1**1 50-99 

m '100-149 

m 150-199 

200 and over 

UNITED STATES AVERAGE, $94.52 



Appraisal of farm 
TGcll GS tel tG. The previous chapter stressed the theory 
of land value and difficulties in fixing values. This one has a more 
practical approach to methods of estimating farm productivity 

and value as a basis for farm loans, tax assessments, farm ratings 
in Government programs, land classification, and the purchase, 
sale, and condemnation of farms. The major techniques involved 
in two of many methods of appraisal, which may be varied with 
the purpose, are cited. By William G. Murray, Department of Agri- 
cultural Economics and Rural Sociology, Iowa State College, and 
Joseph Ackerman, managing director, Farm Foundation. 

A FARM can be appraised in many 
ways, but the more important meth- 
ods can all be reduced to two—com- 
parisons of income and sale value. 

A physical inventory is the first step 
in both. It gives a detailed picture of 
the farm to be appraised. 

To clarify the procedure, we list each 
of the inventory items covered in an 
actual appraisal. Individual appraisals 
vary in the emphasis they place on the 
different items. For example, a de- 
scription of fruit trees and irrigation 
works may be required in an orchard 
area, but not in a Corn Belt farming 
area. 

Legal description is the first step in a 
systematic appraisal. This identifica- 
tion should be established beyond any 
doubt by the use of maps and the exact 
wording of the legal description. 

County plat books or similar local 
maps provide quick reference guides 
for locating the farm to be appraised 
with regard to towns, roads, schools, 
and other local features. The plat book 
generally shows farm boundaries and 
the name of the owner at the time the 
plat map was prepared. If the farm 
boundaries are not clear—as in in- 
stances where fractional tracts or ir- 
regular boundaries occur—you can 
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get accurate information from the 
county office where the official county 
plats are kept. 

Each tract of land has its own legal 
description, which distinguishes it from 
all other land. It is the legal descrip- 
tion that appears on the deed of trans- 
fer. Since this subject is discussed in a 
later chapter (page 206), we mention 
here only the special concern of the 
appraiser. 

The two major systems in the United 
States are metes and bounds on the 
one hand, and rectangular survey on 
the other. The appraiser's task in both 
instances is to make sure that the legal 
description fits the boundaries of the 
farm exactly. 

A good practice to follow in reading 
rectangular survey descriptions is to 
work backward, starting at the end 
and taking individually each unit sepa- 
rated by the word "and." 

Here, for example, is a legal descrip- 
tion: NEji NE)i NE% of Section w and 
NW]i and M){ SWyA of Section n in 
Township Sj North, Range 24 West of the 
5th Principal Meridian. 

It would be handled as follows: The 
location of township and range and 
sections would be noted first. In Sec- 
tion 11 the SW)i would be located and 
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the north one-half of this unit would 
be outlined as part of the farm. Then 
the NW}^ of Section 11 would be out- 
lined, and so on. The total acreage of 
this farm should be 250 acres, more or 
less. 

As a test of your ability in this re- 
spect, you may want to check this 
acreage for yourself and at the same 
time draw the boundaries of the farm. 

An appraisal map is a common part 
of a detailed appraisal. The prepara- 
tion of this map, which one sketches in 
roughly as he makes a systematic trip 
over the entire farm, calls for a ready 
knowledge of the soils of the area. The 
objective is to provide a picture of the 
soils on the farm so that someone who 
has not seen the farm can visualize it. 

The appraisal map should show the 
area of different soils which vary in 
their producing ability. For example, 
if roughly 35 acres are sandy, droughty 
soil, they should be shown; if 80 acres 
are highly productive silt loam soil, the 
areas where this soil occurs should be 
mapped. 

Abbreviations or legends are used 
commonly in detailed appraisal maps 
to indicate the name of the soil, its sur- 
face soil depth, and the percentage of 
slope. 

Drainage, permanent pasture, or- 
chards, timber, farmstead, and other 
features of the landscape are included 
on the appraisal map. In fact, any im- 
portant physical factor that affects the 
value of the farm should be noted on 
the map in order to make the inventory 
complete and authoritative. 

Aerial maps save time in preparing 
appraisal maps. An aerial map in ap- 
propriate scale, usually available at 
the local AS G office, can be traced to 
get the major outline of the appraisal 
map. The details can then be filled in 
as one systematically walks over and 
inspects the farm. 

A soil auger or spade should be used 
on this trip to test the depth of the sur- 
face soil and the quality of the subsoil. 
Depth, the third dimension of the land, 
is frequently overlooked, but it is often 
the  most  important factor  in  deter- 
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mining the productivity and value of 
a farm. 

Estimating soil productivity is the 
next step. The appraisal map can be 
used to estimate the number of acres 
of different kinds of soil. Then the 
yielding ability of these different soils 
can be estimated for the major crops 
grown on that soil. If we arc apprais- 
ing rangeland, the carrying capacity 
of different types of range can be esti- 
mated. 

This estimation of productivity is a 
difficult step, but it is essential because 
differences in productive capacity pro- 
vide the main basis for determining 
the final appraisal values. Information 
as to yield by counties and for different 
types of soil is becoming more readily 
available. Soil survey publications of 
the Department of Agriculture and the 
State agricultural experiment stations 
are invaluable. 

The appraiser must be able to recog- 
nize differences in productive charac- 
teristics. In the cotton territory, he has 
to be able to identify high, medium, 
and low cotton-producing land ; in the 
Corn Belt, high, medium, and low 
corn-producing land; and in range 
areas, high, medium, and low carry- 
ing-capacity range. The use of bench- 
mark yields for certain soils and con- 
stant observation and comparisons with 
reported yields help one to acquire this 
ability. 

CROPPING SYSTEM AND MANAGEMENT 
can be estimated with the information 
available on soil productivity. For gen- 
eral farming areas, this step calls for an 
average rotation with estimated crop 
yields. Estimates in range areas would 
be made on total carrying capacity of 
the ranch. The likely production would 
be estimated on an annual basis in 
areas that produce fruit and vegetables. 

A danger in this procedure is failure 
to make proper allowance for manage- 
ment and the use of fertilizer. A poor 
soil may produce well in the hands of 
a top operator who uses ample ferti- 
lizer. An excellent soil may produce 
low yields in the hands of an inept 
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A rod is 16½ feet. 

A chain is 65 feet or 4 rods. 

A mile is 320 rods, 80 chains or 5,280 feet, 

A square rod is 272¼ square feet. 

An acre contains 43.560 square feet. 

An acre contains 150 square rods. 

An acre is about 208¾ feet square. 

An acre is 8 rods wide by 20 rods long, or 
any two numbers (of rods) whose product 
is 160. 

50x150 feet equals .1 722 of an acre 
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manager who uses poor seed and no 
fertilizer and does a poor job of seed- 
bed preparation, cultivation, and har- 
vesting. An appraiser should see the 
inherent qualities of the land independ- 
ent of management. 

BUILDINGS, including both the dwell- 
ing and all other farm buildings and 
improvements attached to the land, 
have to be inventoried in a detailed 
appraisal. We include only buildings 
attached to the land with a foundation 
or other means that make them part of 
the farm real estate. 

At this stage we are interested only 

in the physical aspect of the build- 
ings—not their dollar value. We are 
concerned with measurements and a 
description of their condition, capacity, 
adaptabiliy, and arrangement. 

Just as we inventoried the soil to de- 
termine what it could produce, so also 
we want to estimate what the build- 
ings will contribute. We want to know, 
for example, how much grain storage 
is available on a grain-producing farm 
and the condition of the storage facili- 
ties. In this inventory, buildings should 
be studied from the standpoint of their 
usefulness. What is the present and 
likely utility of an old horsebarn? 
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Classification of the farm or of the 
land by itself completes the physical 
inventory. In this step we assign to the 
farm or land a class number or letter 
that conveys to the reader the kind of a 
producing unit it is. All of the various 
physical aspects are summed up in one 
number or letter in this classifying 
process. For example, if we have 5 
classes, A through E, and the farm we 
appraise is assigned the letter <CB," this 
denotes a definite quality of physical 
assets, which will be described in a 
legend or scale accompanying the clas- 
sification rating. 

The classification process is ex- 
plained in the chapter on page 362. 

THE INCOME METHOD can be used for 
valuation after the physical production 
estimates for a farm or tract of land 
have been made. The process of arriv- 
ing at an income value involves three 
important steps or techniques. These 
are estimating gross income, estimat- 
ing expenses, and capitalizing net in- 
come to obtain what is called income 
value. 

Gross income can be estimated un- 
der a landlord-tenant situation or 
under owner operation. Income is esti- 
mated by both methods in some ap- 
praisals. In localities where renting is 
not common, the owner-operation 
method is usually preferred. 

The landlord-share method is desir- 
able in places where renting is com- 
mon. 

The landlord-share method has the 
advantage, other things being equal, 
because fewer expense items need to be 
estimated. It also provides a prelimi- 
nary basis for land valuation, because 
the rent represents the annual value of 
the land—that is, the value for the use 
of the farm for a year. This rental 
value for a year is a gross figure, from 
which estimated landlord expenses 
have to be deducted to arrive at the 
annual net income value. 

Income items that should be consid- 
ered in a farm appraisal are shown in 
appraisals of the Federal Land Bank 
and the Farmers Home Administration. 
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The Federal Land Bank appraisal 
gives estimates for both owner opera- 
tion and landlord-tenant arrange- 
ments. 

The Farmers Home Administration 
appraisal contains a detailed estimate 
of owner-operator income because the 
loan based on one of these FHA ap- 
praisals may represent a large percent- 
age of the farm value and accordingly 
must be tied closely to the specific in- 
come potentialities of the applicant for 
the loan. 

Selection of prices received for farm 
products is an important and difficult 
step in the income estimating pro- 
cedure. The choice of price levels— 
whether it be 20-cent, 25-cent, or go- 
cent cotton, or corn at 1, 1.25, or 1.50 
dollars a bushel, for example—sets the 
general level for income, expenses, and 
land values. The major requirement in 
the selection is a clear recognition of 
what is being done—namely, making 
an estimate of what is likely to be the 
price level in the years ahead, with de- 
clining emphasis on the years progres- 
sively farther in the future. 

Some appraisers and appraisal agen- 
cies prefer to use an average of some 
recent period as their estimate of the 
future, say the past 10, 15, or 20 years. 
This procedure, applied mechanically, 
sometimes produces strange results. 
More common is the selection of price 
estimates which, although roughly in 
line with recent price levels, are the 
best judgment of the appraiser or ap- 
praisal agency regarding what is likely 
to occur in the next few years. The 
prices used in the Federal Land Bank 
and Farmers Home Administration 
appraisals can be noted as an example 
of this type of estimate. 

The American Society of Farm 
Managers and Rural Appraisers in co- 
operation with the Doane Agricultural 
Service since 1950 has issued a series of 
standard prices which they recom- 
mend for use in estimates of income. 
These standard prices are selected by 
a committee of appraisers and agricul- 
tural economists after reviewing all 
available information. The committee. 
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for example, set a corn price of 88 
cents a bushel in 1950, 1.04 dollars in 
1051, 1.1 o dollars in 1952, and 1.15 
dollars in 1956. A similar committee 
in Canada recommends grain prices 
for use in farm appraisals in Canada. 

The estimated prices, once they have 
been selected, can be applied easily to 
the expected physical production to 
obtain the total estimated gross income. 
This gross income includes all livestock 
sales as well as crop sales in owner 
operation. 

Expenses are troublesome because 
they usually are more numerous and 
their total is higher than would appear 
at first glance. The first expense item is 
the total property tax on land and 
buildings. The actual taxes paid can be 
obtained directly from courthouse rec- 
ords. A better estimate of future taxes 
can be made by examining the records 
for a number of years to determine the 
trend. 

Information should be obtained on 
school building projects and other plans 
that may have an important bearing on 
future property tax levies. Special 
levies, such as those for drainage 
ditches, also should be checked at the 
courthouse or wherever the tax or 
drainage district records are kept. 

Improvements, repairs, maintenance, 
and depreciation are the next major 
items of expense. Here the inexpe- 
rienced appraiser may be lost, because 
the cost of keeping up and replacing 
buildings, fences, water systems, tile 
drains, and other improvements can 
amount to a sizable figure. 

Observation and familiarity with ac- 
tual expenditures for insurance, build- 
ing repairs, and the like are helpful in 
making reliable estimates. Farm man- 
agement records, which may be avail- 
able at the State agricultural experi- 
ment stations, usually indicate actual 
amounts spent for repairs and replace- 
ments. Figures like these provide good 
benchmarks for the appraiser. 

Other expenses include seed, ferti- 
lizer, and such miscellaneous items as 
management expense on rented farms. 
Many other important farm operating 
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expenses have to be estimated on 
owner-operated farms. They include 
costs of machinery, fuel and oil, feed, 
livestock, veterinary help, and the like. 
The appraisal of the Farmers Home 
Administration is especially helpful in 
showing the list of expenses of the 
owner-operator. 

When the expenses are all added and 
the resulting total is subtracted from 
the gross income, we have the estimated 
annual net land income of the farm. 
This net income can be considered as a 
total for the farm, or the total can be 
divided by the number of acres to ob- 
tain an estimated annual net income 
per acre—a figure that commonly is 
used when farms are quoted as worth 
so many dollars an acre. 

Capitalization of the net income is 
the next step we follow when we want 
a capitalized value. Not all appraisers 
or appraisal agencies take this step. 
Some agencies, like the Federal land 
banks and the Farmers Home Admin- 
istration, use estimated annual net in- 
come as a check on their appraisal of 
land value but do not capitalize this 
net income into value. 

The capitalization process is a divi- 
sion of the income estimate by an 
interest or capitalization rate estimate 
to obtain a capitalized value. It is in- 
dicated by the formula V=a/r. If our 
estimated annual income is 7.50 dollars 
an acre and our estimated interest or 
capitalization rate is 5 percent, the re- 
sulting value is 150 dollars an acre. 
An alternative, such as the farm mort- 
gage interest rate or one slightly higher 
(to reflect the additional risk in the 
whole farm value), often is used in se- 
lecting a capitalization rate. 

Another way to explain the capitali- 
zation rate is to state the situation in 
reverse. If farms are currently selling 
for 150 dollars an acre and the prevail- 
ing annual net income per acre is 7.50 
dollars, the rate of return is 5 percent. 

One of the dangers connected with 
capitalization, emphasized by critics of 
the process, is the ease with which esti- 
mates in the income, expense, or capi- 
talization rate can be changed slightly 
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to obtain the desired capital value. By 
reducing expenses 50 cents an acre, the 
value in the foregoing example can be 
increased 1 o dollars an acre or to a total 
of 160 dollars an acre. If the capitaliza- 
tion rate is raised to 6 percent in the 
same example, the resulting capitalized 
value is reduced by 25 dollars, and the 
total is lowered to 125 dollars. Those 
who use the capitalization process have 
to be consistent in their estimates in 
order to avoid these pitfalls. 

Nonincome or intangible features ex- 
ist on most farms. It is hard to place 
a value on them because we cannot 
measure physically the influence of lo- 
cation, highways, schools, churches, 
distance to town, and similar factors. 

Even more difficult to determine arc 
the intangible influences of attractive- 
ness of farm home. Valuation of these 
features has to be conducted almost 
entirely by comparisons of sale values. 

COMPARISONS OF SALE VALUE are bas- 
ically a method of appraisal in which 
farms sold recently are analyzed and 
compared with the farm that is being 
appraised. 

A scale of sale values for farms of dif- 
ferent quality is established in the ap- 
praiser's mind, and when the quality 
of the farm in question has been meas- 
ured, its appropriate sale value is evi- 
dent from the sale-value scale. 

An example: If an average farm in a 
given community is selling for 200 dol- 
lars an acre and if the farm being ap- 
praised is considered (after a physical 
appraisal inspection) to be slightly 
lower than the average for the com- 
munity, its appraisal value will be 
fixed at slightly below the average, or 
at, say, 190 dollars an acre. 

The appraiser's chief problem in 
using the sales-comparison approach 
is to obtain reliable sales information. 
A growing body of useful data is being 
accumulated in that field. First, on a 
State and national scale are the index 
figures issued by the Department of 
Agriculture for three different dates 
each year—March 1, July 1, and No- 
vember 1—in the publication. Current 
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Developments   in   the   Real   Estate 
Market. 

A more detailed explanation of these 
figures is given in the chapter on land 
valuation, which precedes this one. 

The second source of estimates of 
value is the Bureau of the Census, 
which issues figures for all States and 
counties every 10 years and at 5~year 
intervals in between. The latest was in 
November 1954. These census-value 
figures are especially helpful in estab- 
lishing benchmarks. For example, the 
county values can be traced from cen- 
sus to census and can be compared 
with the overall State or national 
trend. In one State, for example, coun- 
ties in one area had the same census 
values in 1950 that they had in 1910, 
while in another area of the State, 
where drainage and other improve- 
ments had been made, the census val- 
ues in 1950 were almost three times 
the 1910 values. 

Additional information is available 
in some States from the State agricul- 
tural experiment stations. In Iowa and 
Minnesota, for example, annual aver- 
ages are obtained from surveys by real- 
estate brokers for different parts of the 
State and for different qualities of 
land. 

Actual sales prices of farms are col- 
lected and analyzed in some States, 
notably Kansas and Nebraska, in con- 
nection with assessment-sale ratio stud- 
ies. In these studies, as with all surveys 
of actual sales, care should be taken 
to determine how closely the sales 
represent an average of the farms in 
the county. In some instances, the 
number of poor farms sold is propor- 
tionately higher than for better farms 
in the area. The reverse situation may 
hold in other instances. 

The appraiser's duty is first to col- 
lect and analyze the available sales 
data. With them he can formulate an 
accurate estimate of sale value for dif- 
ferent qualities of land in a given area. 
In the appraisal of an individual farm 
he will be able to use nearby actual 
sales as basic evidence in establishing 
his estimated sale price of the farm. 
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A comparison of sale value and ap- 
praisal estimates of income value pro- 
vides evidence on the nonincome or in- 
tangible features of a farm. Before mak- 
ing the comparison, the sale values 
must be adjusted to put them on the 
same level with the estimates of prices 
of farm products, or the product-price 
estimates must be brought in line with 
the sale values. When these adjust- 
ments have been made, the excess of 
sale value over income value equals 
the value of the nonincome features. 
The appraiser can divide this amount 
and attribute what he thinks is appro- 
priate to such factors as location, at- 
tractiveness of buildings, and the like. 

BUILDINGS AND LAND we have treated 
thus far as a unit in the appraisal. This 
is the proper approach in the main 
because the farm is usually sold as a 
unit. But some appraisals, especially 
tax assessments, call for separate ap- 
praisal of land and buildings. 

When buildings are valued sepa- 
rately, the cost of replacement less de- 
preciation is usually the method fol- 
lowed to set the top limit on value, with 
special attention to economic obsoles- 
cence or lack of usefulness. 

Many farm buildings, such as horse- 
barns, no longer have much value be- 
cause of changes in farm production 
methods. Some buildings, especially 
grain storage bins and certain livestock 
buildings, have a definite earning value, 
and this value shows up in the sale 
value estimates of the farm. The same 
is true of dwellings. 

An important check of separate land 
and building values is a comparison 
of their combined total with the esti- 
mated value of the farm as a whole as 
determined by a sale value and net 
income appraisal. An appraiser fre- 
quently will find that the total of his 
separate figures for buildings and land 
amounts to more than his appraisal 
for the farm as a whole. 

THE TYPE OR PURPOSE of appraisal 
largely determines the specific form of 
the appraisal report. The main types 
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are loan, purchase and sale, tax assess- 
ment, and condemnation. 

Loan appraisals include a great deal 
of income information, especially on 
detailed physical inventories of the soil 
and crop producing features of the land. 
The purpose of the appraisal is to pro- 
vide a reliable index of how much in- 
come the farm can produce over the 
period of the loan. This information 
enables the loan agency to determine 
the expected yearly income, which in 
turn indicates the owner's ability to 
pay interest and the appropriate size 
of the loan. Because loans are made for 
long periods, the emphasis in the ap- 
praisal is on long-run estimates of prob- 
able net returns, with special notations 
on such hazards as erosion. 

Purchase-and-sale appraisals should 
include most of the income detail of 
the loan appraisal, but the main em- 
phasis is on the current sale-price situ- 
ation. Nonincome features usually re- 
ceive much more attention than in a 
loan appraisal. Any special aspects of 
the surrounding land-value market, 
such as demand by neighboring farm- 
ers for unimproved land to add to their 
farms, are important. Sometimes it may 
pay the seller to dispose of his farm in 
three or four units to competing nearby 
farm owners rather than to sell his farm 
as a single unit. 

An appraisal for a buyer may involve 
a special survey of alternative farm 
purchases in several communities. The 
appraiser may need to compare the 
land market in these different com- 
munities as well as the quality of the 
individual farms available to give the 
buyer an indication of the relative ad- 
vantages of buying farms in the differ- 
ent communities. 

Tax assessments are a special type of 
mass appraisal in which the major ob- 
jective is uniformity between individ- 
ual tracts. The chief problem is not 
to establish the exact sale price but to 
place each landownership unit in its 
proper value relationship to every other 
unit in the tax district. If one land tract 
is worth twice as much as a second land 
tract, the tax assessment of the first 
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should be twice that of the second. The 
resulting tax levies in this situation will 
then be equitable. Too often the tend- 
ency has been for assessors to conform 
too closely to the average—the low- 
value properties are overassessed and 
the high-value properties are under- 
assessed. 

Condemnation appraisals require 
strict adherence to legal procedure and 
correctness because they may become 
the center of a court battle. The major 
objective is a value that compensates 
the owner for the property being taken. 
In ruling on this difficult term, "com- 
pensation/' the courts have usually 
agreed that it means the fair market 
price—that is, a price that enables the 
owner to obtain an equivalent place. 

If a farm is condemned for an air- 
strip or highway, the compensation 
value will be what it would cost the 
owner to buy an equivalent farm. 
When only a part of a farm is taken, 
the compensation should include dam- 
ages that represent the difference be- 
tween the value of the present farm 
and its value after the portion is taken. 
These damages should include the loss 
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the owner might incur in having his 
farm reduced in size below that which 
is the most profitable to operate. 

Another problem in condemnation 
cases is changing price levels for real 
estate. If the owner whose farm is 
taken does not immediately purchase 
another farm, he may find his com- 
pensation inadequate to buy an equiv- 
alent farm if the price level of farms 
should rise. The courts cannot help in 
such situations because the value fixed 
for compensation is the fair market 
value at the time of the taking. 

The appraiser in preparing any ap- 
praisal report, whether it be for a loan, 
purchase, sale, or condemnation, will 
want to examine his report carefully; 
make certain the legal description is 
accurate; verify soil, crop yield, and 
production figures, income items, ex- 
penses, and sale value information; 
and check income against sale value. 

If the appraisal report is in order in 
every detail, the appraiser should insert 
the date of inspecting the farm and 
certify to the correctness of the infor- 
mation he has included in the ap- 
praisal by affixing his signature. 

Changes in dollar value of farmland. 

percentages, November 1953 to March 1957 

Changes based on index numbers ol 
value per acre, including improvements 

INCREASE DECREASE 

1-9 10-19       20 and over 

UNITED STATES INCREASE 1 

United States ^ vera ne value was at 
post-Korean low in Novsmbcr 1953 



The market for farm 
TGcll GSLcl L6 • The price of land usually reflects net farm 
income—but not always. Net farm income had declined 25 per- 
cent by the end of 1955 from a peak in 1951, but land values were 
up 4 percent. The reasons for these and other changes, which 
have a bearing on farm welfare, credit policies, and public pro- 
grams, are cited in this survey, which has great meaning for 
people who want to buy land. That, it seems, includes nearly 
everybody. By Paul L. Holm and William H, Scofield, agricul- 
tural economists. Farm Economics Research Division. 

CHANGES IN THE MARKET VALUE and 
rate of transfer of farm real estate, 
which represents three-fourths of all 
physical assets in agriculture, are a 
barometer of the economic position of 
agriculture. 

They have broad, significant impli- 
cations with respect to farm welfare, 
attainment of farm ownership, credit 
policies, and Government programs. 

Data pertaining to changes in value 
per acre, volume of farm sales, extent 
and method of financing farm pur- 
chases, and related aspects are of value 
to lending agencies, tax officials, other 
Government agencies, and persons con- 
cerned with the purchase, sale, or the 
financing of farm real estate. 

We review trends in market values 
of farm real estate since 1940 and the 
various economic forces that have been 
responsible for them. We use the terms 
"farm real estate,^ "farmland," and 
"land" interchangeably to include 
land, buildings, and such other fixed 
improvements as are normally con- 
veyed as a unit when a farm is sold. 

Value means market value, or the 
estimated price that farmland would 
bring if it were offered for sale. This 
value may differ slightly from the aver- 
age sales price for all land sold within 
a county or State. We use estimates of 
market values because no system exists 
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for reporting the actual sales prices of 
all farms sold. 

The Department of Agriculture main- 
tains observation posts throughout the 
country to obtain reports as to what is 
happening in the farm real-estate mar- 
ket. The system was started in 1912. 
Farmer-reporters provide estimates on 
many agricultural subjects. One of the 
items asks them for their estimates of 
the market value of farmland and the 
number of farms sold in their localities. 
A special group of dealers in farm real 
estate and others familiar with the farm 
real-estate market was added in 1926. 

These unpaid observers include more 
than 20 thousand farmers, who report 
three times a year, and about 10 thou- 
sand special real-estate reporters, who 
are reached by mail twice a year. Data 
from both sources are summarized, and 
reports for general distribution are pub- 
lished three times a year. They provide 
a continuing picture of changes in mar- 
ket values and the reasons for them. 

A CLOSE RELATIONSHIP exists histori- 
cally between the price of land and net 
farm income, but there are exceptions. 
Land values seldom rise so high (or 
drop so low) as farm earnings for a 
year or two would seem to justify. Fac- 
tors other than farm income and prices 
of farm commodities sometimes have 
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become important in the land market. 
The general trend in prices of farm- 

land in 1940-1953 agreed closely with 
changes in farm income and com- 
modity prices. Generally rising prices 
of farm products during and just after 
the Second World War meant higher 
returns from farming; they, in turn, 
supported higher prices for land. 

Buyers of farm real estate and lend- 
ing agencies displayed considerable 
caution during the early war years. 
Land values rose slowly at first because 
of uncertainty as to how long the high 
levels of farm income would continue 
and the recollection of the serious con- 
sequences that followed the collapse in 
the land market after the First World 
War. 

Most of this caution later seemed 
without basis. A postwar depression 
did not occur. International tensions 
and foreign-aid programs brought 
about a rising general price level. 
Farm income continued to increase 
and to exert an upward pressure on 
farm real-estate values. Land values 
rose 98 percent from 1942 to 1948. The 
level of values at the end of 1948 was 
more than twice as high as in 1940 and 
about the same as the peak in 1920 
after the First World War. 

The first decline in 1 o years occurred 
in 1949. It reflected the drop in prices 
of farm commodities and general eco- 
nomic activity, which started late in 
1948 and continued through 1949. 
The outbreak of hostilities in Korea in 
July 1950 introduced several strong 
inflationary factors in the economy, 
and the downturn in land values was 
checked. Land values increased by 26 
percent in the 2 years that followed. 
They reached a then-record high by 
mid-1952 that was 33 percent above 
the 1947-1949 average. 

The downturn of the prices of farm 
commodities that began in the second 
half of 1951 halted the upward trend 
in land values. Values turned down- 
ward later and continued so until 
early 1954. Then an unusual develop- 
ment occurred. Land values turned 
upward,   even   though  farm   income 
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continued to go down. Net farm in- 
come had declined 25 percent by the 
end of 1955 from the allume high in 
1951, but land values were 4 percent 
above their mid-1952 peak. Although 
farm income rose by 4 percent in 1956, 
land values increased by 7 percent. 
Thus in early 1957 land values were 15 
percent above the 1953 low, despite 
the decline in farm income. This is the 
longest period in 40 years of record in 
which land values have moved counter 
to farm income. 

Regional changes in farm income 
and land values have been similar to 
those at the national level, although 
the rates of change have varied. 

Two characteristics should be noted, 
however. First, farm income has re- 
mained considerably below the high 
level of 1951 in all regions but one. 
Second, land values have increased in 
all regions since 1954. In the west- 
north-central region, farm income in 
1953 equaled the 1951 level, but it has 
since been below that level. 

VALUES OF FARMLAND in most States 
followed the national pattern during 
the war and postwar years until 1948- 
1949. Substantial declines in 1949- 
1950 were recorded in all except 
North Carolina, Mississippi, Minne- 
sota, Iowa, Illinois, Missouri, South 
Dakota, Idaho, Arizona, and Utah. 

Values advanced in all States after 
1950, and by mid-1952 or early 1953 
new high levels were set in all States 
except Iowa, Missouri, South Dakota, 
and Nebraska. Only Iowa, South Da- 
kota, and Nebraska reported values 
on March 1, 1957, that were below 
the peak in 1920. 

More variation is evident in the 
movement of average values in the 
States since the post-Korean peak in 
1952. Trends in 31 States were similar 
to the national movement—that is, 
values declined through 1953 and then 
started an upward climb that has con- 
tinued. The increase in most States 
ranged between 10 and 20 percent. 

Values of farmland did not decline 
in 1953 in  11  States; they continued 
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the upward trend that started in 1950. 
All except Michigan were Atlantic or 
Gulf Coast States. The increases since 
1950 ranged from 21 percent in Rhode 
Island to 99 percent in Florida. In- 
creases in seven of the States amounted 
to more than 50 percent. 

Land values in a third group of States 
declined after 1952. Five of the six 
States in this group were in the West. 
They experienced serious drought dur- 
ing most of the 1952-1957 period. The 
decline was sharpest, 10 percent, in 
Colorado. The smallest drop, 1 per- 
cent, was in Utah. 

Values of farm real estate were at, 
or equal to, the highest levels of record 
in 38 States in early 1957. Seven of the 
remaining 1 o States were in the west- 
ern half of the country; the other three 
were in the eastern half. Values in- 
creased in 1956 in all States except 
those in the drought area of the West. 
Declines of 2 and 3 percent were re- 
ported in Nebraska, Wyoming, Colo- 
rado, and New Mexico. Increases of 6 
to 9 percent were typical in the eastern 
half. Florida led with a gain of 17 
percent. These changes brought the 
United States index of average value 
per acre to a record high level of 147 
percent of the 1947-1949 average. 

The estimated market value of farm- 
land in the United States was a record 
high level of 109.5 billion dollars, or 
94.52 dollars an acre of land in farms 
on March 1, 1957. 

Average values per acre were high- 
est in several Northeastern States, 
where large cities add potential site 
value to much of the farmland, and in 
the central Corn Belt and California. 
Values averaged lowest in the Moun- 
tain States because of extensive areas 
of arid grazing and nonirrigated crop- 
land. Irrigated land in these States is 
valued as high as comparable land in 
the Corn Belt. 

Farm buildings accounted for 22.5 
percent of the value of farm real estate, 
or 24.6 billion dollars, on March 1, 
1957. This represents a national aver- 
age of a little more than 5 thousand 
dollars  per  farm.  The - Northeastern 
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States continued to show the highest 
value of buildings per farm and also 
the highest proportion of the value of 
farm real estate represented by build- 
ings. In most of these States, and in 
Michigan and Wisconsin, buildings 
represented 50 percent or more of the 
value of farm real estate. Buildings ac- 
counted for about a fourth of the total 
value in the Southeast, but in the west- 
ern half they seldom exceeded 15 per- 
cent of the total value. 

THE COMBINED EFFECT of factors 
other than prices of farm products has 
been strong enough since 1954 to con- 
tinue to push values for farmland up- 
ward, even though farm income and 
prices for farm products were lower. 
Most of the explanation for this un- 
usual trend lies in the nonfarm sector 
of the economy and in the advancing 
technology. 

The high level of business activity, a 
slowly rising general price level, and 

' increasing needs for space for a grow- 
ing population have helped to sustain 
the demand for farmland. Efiicient use 
of many of the new technological de- 
velopments requires larger operating 
units. Because many thousands of com- 
mercial farms are still too small for 
efficient use of available labor and 
machinery, farmers have continued to 
bid actively for the limited acreage of 
land that is for sale. The factors that 
contribute to strong demand also tend 
to reduce the acreage of land offered 
for sale in many areas. 

DEMAND AMONG FARMERS has been 
sustained partly by the desire of pres- 
ent operators to enlarge their farms. 
Many thousands of farmers who wanted 
to realize the full benefits of farm mech- 
anization and other advances in agri- 
culture felt the need for more land. 
Reduced prices for farm products after 
1951 were not accompanied by reduc- 
tions in the cost of the things farmers 
buy. This squeeze between costs and 
prices received encouraged a faster 
adoption of improved fertilizer and 
seed, more efficient feeds, better breed- 
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ing practices, and more efficient man- 
agement without increasing the acre- 
age. But many farmers found that 
they needed more land to use effi- 
ciently the labor and equipment they 
had. Some machines are profitable 
only if the initial cost and annual de- 
preciation can be distributed over a 
large total output. 

The cutback in crop acreage as a 
result of the national acreage-allotment 
and price-support program also gave 
farmers an incentive to acquire addi- 
tional land with allotments—particu- 
larly in sections that depend largely on 
a single crop, such as wheat or cotton, 
and have few alternative crops. In 
such situations, unit costs often can be 
reduced by enlarging the operating 
unit to obtain a larger acreage allot- 
ment; the cost of machinery per unit 
of farm output of machines can be 
held down and labor can be kept 
profitably employed. 

Both the farm-purchase and farm- 
rental market provide an opportunity 
each year for a limited number of 
farmers to make adjustments of this 
kind in the size of their farms. Census 
data show, for example, that although 
the total number of farms declined by 
11 percent between 1950 and 1954, the 
number of owners who rented addi- 
tional land increased by 5 percent and 
the average size of their farms increased 
by 6 percent. The average size of farms 
operated by full owners increased by 
7 percent. 

The farm-enlargement process has 
continued since 1954. It has proceeded 
most rapidly in the wheat areas, where 
purchases for farm enlargement made 
up nearly three-fifths of all purchases 
in 12 months that ended March 1956. 
Such purchases nationally represented 
a third of the total, an increase of 14 
percent since 1954. A steady increase 
has occurred since 1950, when only 22 
percent of all farms and tracts pur- 
chased were to be added to other farms. 

Much of the land added to other 
farms was operated as single farms be- 
fore sale. Nearly half of the tracts added 
to other farms in 1956 were of this type. 
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In the western Corn Belt, the number 
of single farms that became part of an- 
other farm increased by nearly 50 per- 
cent in the 1954-1956 period. The in- 
crease was nearly 40 percent in the 
wheat areas. Nationally, a slow but 
steady decline in the proportion of all 
sales that were single farms before they 
were sold has also been evident. 

Many farmers decided to leave farm- 
ing during this period partly because 
they could not acquire additional land. 
Favorable alternative employment op- 
portunities because of the dispersal of 
industry and the continuing high level 
of nonfarm employment helped to 
make the move easier. By far the largest 
proportion of these farmers left with- 
out financial loss from the sale of their 
farms. With prices of farm real estate 
at, or near, record high levels and de- 
mand from neighboring farmers strong, 
usually they were able to recover more 
than their equities and satisfy credit 
obligations. 

NONF ARMER DEMAND for farmland was 
strong during and immediately after 
the war, when the high returns from 
land made it a good investment. Farm- 
land was considered to be a good hedge 
against inflation and a safe investment 
for the savings that had accumulated 
during the war, when consumer goods 
were scarce. Other investments may 
yield higher returns, but many persons 
view farmland as a safe and desirable 
long-term investment. 

The prospect of a growing popula- 
tion and a fixed supply of land is be- 
lieved to assure a slow but steady in- 
crease in the price of farmland. 

Apart from such considerations, many 
people prefer farmland because it is a 
tangible investment that the owner can 
see and manage. Some attach a pres- 
tige value to ownership of land. Farm- 
land provides a retreat in case of emer- 
gency or economic adversity. Plans for 
eventual retirement on a farm also en- 
ter into the decisions of many people 
to buy farmland. Retirement-income 
plans that many workers now have 
permit more persons to carry out such 
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retirement-living plans without depend- 
ing on the income of the farms they 
may buy. 

About a million acres are taken by 
residential and industrial uses, high- 
ways, and other nonfarm uses yearly. 

A somewhat larger area is withdrawn 
from the farm real-estate market and 
held for such future uses. The price of 
much of it is based on the expectation 
that it may be suitable for nonfarm 
uses in the future. In such a market 
situation, location with respect to pop- 
ulation centers, existing or anticipated 
highways, and industrial plants be- 
comes a major determinant of market 
prices. Prices of farmland in such areas 
have become increasingly insensitive to 
changes in farm income, and asking 
prices for many farms are often higher 
than can be supported by prospective 
farm income. 

Unlike the back-to-the-land move- 
ment of the 1930's, which had its ori- 
gins in unemployment and insecurity, 
much of the recent interest of city peo- 
ple in land grows out of the general 
growth of population and the dispersal 
of industry. The movement can be ob- 
served in the ribbon development along 
highways and in the widening subur- 
ban fringe. High levels of income and 
employment have made the move pos- 
sible. Better highways and the avail- 
ability on the farm of the comforts of 
living previously found only in the city 
have helped accelerate the trend. 

Many of the smaller farms that would 
not be economical units are attractive 
to prospective purchasers who have 
nonfarm jobs and who do not expect 
farms to pay for themselves. They often 
attach values to the intangible factors 
of location, condition of dwelling, and 
other attributes that have little bearing 
on agricultural productivity. Thus they 
establish a higher level of market prices 
than would prevail otherwise. This 
type of demand has helped to sustain 
or raise market prices of many that 
could not be operated profitably as full- 
time farms. 

Many of the factors that contribute to 
a strong demand for farmland also limit 
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its supply. Present owners sec advan- 
tages to continued ownership of land 
that are similar to those prospective 
buyers see. Nearly half of all farmland 
sold is bought by farmers. Consequent- 
ly, when conditions make ownership of 
farmland attractive for farming pur- 
poses, it is as attractive to present 
owners as to prospective buyers. 

A frequent observation in many farm 
communities has been that uland is in 
strong hands." Owners generally have 
not been under strong financial pres- 
sure to sell because mortgage debt has 
been low in most instances, and sup- 
plemental income from nonfarm sources 
has been available. Favorable returns 
from farming during and just after 
the war left most farmers in a gen- 
erally sound financial position—a 
situation that further restricted the 
supply of land on the market. 

A record high proportion of land- 
owners are farm operators who have 
substantial investments in machinery, 
equipment, and livestock. They have 
been reluctant to liquidate their large 
investments in order to realize a profit 
from the sale of land alone. It would 
mean changing to new occupations. 

Many nonfarmers who hold land 
primarily for its annual return appar- 
ently still consider farmland a satis- 
factory investment, even when returns 
have declined. This desire of investors 
to retain ownership of land apparently 
stems from three main considerations. 

First is the tendency to value farm- 
land in terms of original cost, which in 
most instances would be less than the 
current value. When this is done, the 
annual rate of return, on the original 
cost, would be higher than if current 
market value was used. 

Second, tax savings from ownership 
of farmland can accrue to individuals 
with certain levels of income from 
nonfarm sources. Any possible tax sav- 
ing could be considered as part of the 
return to farmland, thus making it 
more attractive than farm income 
alone might indicate. 

The third consideration arises from 
the nature of the landlord's costs under 
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prevailing share-renting arrangements. 
His costs typically include taxes on 
real estate, repairs and maintenance of 
buildings, and a share of certain crop 
expenses, like those for seed and ferti- 
lizer. As landlords do not share in 
many of the cost items that arc paid by 
farm operators, the cost-price squeeze 
has been less severe on non operating 
landowners. 

Records for a sample of farms oper- 
ated under crop-share leases in north- 
ern Illinois, as published in Illinois 
Farm Economics for January 1956, 
showed that in 1952-1954 the tenant's 
expenses amounted to 75 percent of 
cash income. The landlord's expenses 
took only 35 percent of gross rental in- 
come. A 5-pcrccnt increase in the cash 
expenses paid by each party conse- 
quently (with no change in income) 
would reduce the tenant's net income 
by 15 percent and the landlord's in- 
come by only 3 percent. 

The increasing amount of capital- 
gains tax payable if land is sold has 
come to have increased importance as 
a deterrent to sales. Unless owners had 
an adjusted cost basis substantially 
above original cost, the tax would cut 
heavily into the proceeds from a sale, 
particularly on land bought during the 
early 1940's. Such taxes normally are 
not assessed if a farm is passed on in 
the family by inheritance. The current 
market value of the property at the 
time of transfer becomes the new cost 
basis, and the question of capital gains 
can be postponed to some future date. 
It can be delayed indefinitely by the 
inheritance process. 

The voluntary transfers of farms ac- 
counted for three-fifths to three- 
fourths of all transfers in 1940-1956. 
They occurred at the highest rate in 
history in 1945, when the dtle to 310 
thousand farms changed hands by 
voluntary sale. A steady decline fol- 
lowed until 1953, when the number 
was only 139 thousand. A slight in- 
crease occurred later, although the 
rate in the 12 months that ended in 
early 1957 was below that for any of 
the years in 1941-1953. 
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Distress transfers—foreclosures, as- 
signments to avoid foreclosure, bank- 
ruptcies, and related defaults—de- 
clined from 16 percent of all transfers 
in 1940 to fewer than 1 percent in 
1947. They later increased to about 5 
percent of the total. 

THE FREQUENCY of distress transfers 
is a barometer of economic conditions 
in agriculture. A severe economic stress 
means greater numbers of distress 
transfers. The largest number—nearly 
223 thousand farms—occurred in 
1932. The number declined from 1940 
through 1947, when an alltime low of 
only one farm in each thousand farms 
in the Nation was sold because of 
financial pressure. A gradual increase 
followed, but during 1956 the rate was 
still lower than at any time before 
1944. In 1956, 9 thousand farm sales 
were estimated to have occurred be- 
cause of financial difficulties. 

Sales caused by delinquent taxes 
have followed much the same pattern 
as distress transfers, although they 
account for a smaller share of the 
total—fewer than one farm in a thou- 
sand since 1945. 

The remaining types of transfers— 
inheritances and gifts, administrators' 
and executors' sales, and other miscel- 
laneous or unclassified transfers—oc- 
curred at a nearly constant rate, rang- 
ing from 12 to 16 farms in 1 thousand 
farms since 1940. 

FARMERS ARE THE LARGEST class of 
buyers of farm real estate. They ac- 
count for about 70 percent of all pur- 
chases. 

A shift in the composition of the 
farmer-buyer group is apparent, how- 
ever. Owner-operators have increased 
in numbers, and tenant-buyers have 
declined. Forty-six percent of the 
farmer-buyers in 1940 and 58 percent 
in 1956 already owned land. Tenants 
declined from 49 to 35 percent of the 
total in this period. Some of the decline 
in purchases by tenants is due to the 
decline in the total number of tenant 
farmers since 1940. 
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Income of farm operators and farm real-estate values. 

The proportion of all farms bought 
by nonfarmers changed little in 1940- 
1957. They have amounted to one- 
fourth to one-third of the total. 

Fewer than 50 percent of all sell- 
ers in 1940 and nearly 70 percent in 
1946 were farmers. Minor fluctuations 
around this level continued through 
1956, when farmers made up 69 per- 
cent of all sellers. 

Nonfarmer sellers have declined in 
importance. This group sold 44 per- 
cent of the farms in 1940. In 1956 they 
accounted for only 14 percent of all 
sales. The decline was due largely to a 
decline in sales by lending agencies. 
Such institutions, particularly insur- 
ance companies, in the early 1940's 
had a large inventory of farms that 
they had acquired by foreclosure in 
the previous decade. Although these 
properties had been largely sold by 
1944, a few have continued to sell each 
year since. Sales by lending agencies 
in 1956 amounted to less than 1 per- 
cent of all sales. 

The sale of farms to settle estates is 
estimated to account for about 15 per- 
cent of all sales each year. Sales of this 
kind in some areas represent a signifi- 

cant part of the total supply of land 
on the market. 

The decision to buy a farm usually 
involves the problem of obtaining suit- 
able financing. The amount and terms 
of the credit available consequently 
are an important aspect of the farm 
real-estate market. 

Farm-mortgage credit has generally 
been available during and since the 
war years. Credit agencies tended to 
revise lending policies in line with 
higher level of land values during the 
1940's. Competition among lenders 
helped to maintain favorable interest 
rates and to assure an abundant sup- 
ply of farm-mortgage credit. 

The proportion of all farm purchases 
that were financed with some form of 
credit has trended almost steadily up- 
ward since estimates were started in 
1944. The proportion rose from 42 per- 
cent of all purchases in 1944 to more 
than two-thirds of the total in the year 
that ended March 1, 1956. Active 
farmer-buyers have used credit more 
frequently than nonfarmers. Those 
who were formerly tenants have used 
credit more frequently than those who 
already owned land. 
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The amount of money borrowed in 
relation to the purchase price declined 
steadily from 1941 to 1951, but it in- 
creased later. It amounted to 61 per- 
cent of the purchase price in 1955. 
Dollar debt per acre has increased 
more than 3 times since 1940. The av- 
erage size of all new mortgages has in- 
creased by about the same amount. 

Part of the increase in the size of 
debt in relation to the purchase price 
of farmland is due to the relatively 
high frequency of purchase to enlarge 
farms. In these situations, a prospec- 
tive buyer can utilize his existing farm 
as security for the land to be added. 
Thus the amount of cash required as a 
downpayment often is less than it 
might be otherwise. In addition, the 
use of purchase contracts, which usu- 
ally require 30 percent or less of the 
purchase price as a downpayment, has 
increased in recent years. 

With two in three farm purchases 
financed with borrowed funds, sources 
of credit have become more and more 
important in facilitating farm trans- 
fers. Nationally, sellers (primarily indi- 
viduals) provided all of the credit re- 
quired to finance 37 percent of the 
credit-financed sales in 12 months to 
March 1, 1956. The proportion ranged 
from less than 30 percent in the Corn 
Belt, the Northeast, and the cotton 
areas, to more than half of all credit 
sales in the Mountain and Pacific 
Coast States. 

The high occurrence of seller financ- 
ing can be explained partly by the 
increased use of purchase contracts, 
which provide the seller with a tax ad- 
vantage under certain circumstances. 
In some areas, however, it may indi- 
cate the reluctance of conventional 
lenders to make farm-mortgage loans 
in amounts sufficient to meet the needs 
of potential buyers with limited cash 
for downpayments. 

A seller who is under pressure to 
make a sale or who is personally ac- 
quainted with the buyer and consid- 
ers him a good risk often is willing to 
accept a lower downpayment than 
other lenders. In other instances, sell- 
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ers may prefer sizable mortgages or 
contracts to full payment. They may 
not be familiar with other investments 
and may consider the farms they pre- 
viously owned to be the best security 
for their funds. 

About the same proportion of farm 
purchasers were financed by commer- 
cial banks as by insurance companies 
(19 and 18 percent, respectively), but 
the two classes of lenders operate in 
different areas. Local banks financed 
nearly half of the credit purchasers in 
the Northeast. The general farming 
area in the east-central section and the 
tobacco area also showed a relatively 
high frequency of financing by banks. 
Banks financed less than 10 percent of 
all farm purchases in most farming 
areas west of the Mississippi River. 

Insurance companies have been most 
active in the farm-mortgage field in 
sections where average loans are large 
and risk is low. The Corn Belt, the 
winter wheat area, and the western 
cotton area had the highest proportion 
of farm purchases that were financed 
by insurance companies. 

Federal land banks financed a tenth 
of all farm purchasers. These banks in 
1955 made about 18 percent of the to- 
tal number of all farm-mortgage loans, 
many of which were used to refinance 
existing mortgages or other indebted- 
ness, rather than to buy farms. 

MANY OF THE FORGES that have been 
present in the farm real-estate market 
since 1940 existed in 1958. They may 
continue to affect the market for land 
and consequently the general eco- 
nomic position of agriculture. 

The strong demand for land to en- 
large existing farms is likely to con- 
tinue. The expanded highway pro- 
gram and further dispersal of industry 
seems likely to create additional areas 
in which location value, rather than 
productive value, will assume new im- 
portance in the land market. Land for 
living space could well become of even 
greater importance as a price-making 
factor in the future as the population 
continues to grow. 



The mechanics of 
IclUCl trH/IlSiGr* Anyone who buys, sells, or be- 
queaths land gets involved in many technical points, which may 
seem needless to one who is unaware of all the problems. This 
chapter gives a wealth of practical information about selecting a 
farm, negotiating for it, drawing up contracts, arranging to buy 

it, getting a mortgage or credit, paying for it, and providing for it. 

By Charles L. Stewart, Department of Agricultural Economics, 
University of Illinois, and Stanley W. Voelker, Department of 
Agricultural Economics, North Dakota State College. 

You HAVE A GREAT DEAL at stake when 
you buy a farm. It may be the biggest 
investment you will ever make. The 
land must provide a home and a means 
of livelihood for you and your family. 

You must know in advance that you 
can get title to the land you select and 
be certain that you will not be dispos- 
sessed because of some irregularity in 
the transfer or flaw in the title. 

Exacting legal rules must be ad- 
hered to when dealing with real prop- 
erty in order to attain this certainty of 
expectation. You may have the im- 
pression that property law is burdened 
with needless technicalities, but you 
will abandon that idea if you consider 
all the problems that are involved. 

First of all, you should do a great 
deal of thinking and planning before 
you buy a farm. It also is important 
that you consult an attorney before 
you enter any agreement concerning 
the purchase of land. 

You should inspect some of the farms 
you know are for sale. You can tap the 
wealth of information that is available 
in your county courthouse concerning 
land in the county. 

The county recorder will explain the 
techniques of land identification. You 
probably know that a common desig- 
nation, such as the "Sellers farm," usu- 
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ally is not the legal description of a 
farm. A legal description is based on a 
survey of the land. Different types of 
survey are used in various parts of the 
country. 

The Thirteen Original Colonies fol- 
lowed the metes and bounds method: 
The surveyor began at some point in 
the boundary of the tract to be de- 
scribed and then recited the courses 
and distances from point to point 
around the tract. Boundary disputes 
were common because the monuments 
used often were stumps, rocks, or 
other items that lacked permanency. 

This system is still used to describe 
irregularly shaped tracts, but more 
permanent monuments than stones 
and stumps are used. 

An example of an old metes and 
bounds description might be: "Begin 
at the middle of a large, white pine 
stump standing in the west side line of 
Simon Vender Cook's land and on the 
south side of the main road that leads 
to the new city, and there is also a 
fence that stands a little to the west of 
Simon Vender Cook's barn, which 
said fence if it were to run cross the 
said field southerly, would run to the 
middle of said stump; and running 
thence north 2 degrees east ig chains 
and 50 links  to  a  small  white  oak 
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tree"—and so on, until one gets to the 
point of beginning. 

The Federal Government recognized 
the weakness of this system and on 
April 26, 1785, adopted the rectangu- 
lar survey. It applies to 29 States and 
Alaska. It does not apply to the origi- 
nal Colonial States, the other New 
England and Atlantic Coast States 
(except Florida), and West Virginia, 
Kentucky, Tennessee, and Texas. 

Under this system a north-south line, 
called a meridian, and a baseline run- 
ning east and west were established 
through the area to be surveyed. The 
surveyors started at the intersection of 
the meridian and baseline and divided 
the area into squares 24 miles on each 
side. These areas were further sub- 
divided into squares, called townships, 
6 miles on each side. The townships in 
the row next to and parallel to the 
baseline were designated as township 
1, north or south, and the other rows 
parallel with the baseline were num- 
bered accordingly (township 2 north 
or south, and so on). The rows formed 
by the squares parallel to the meridian 
were numbered in a similar fashion 
and designated east or west but were 
called ranges rather than townships. 
Later each township was divided into 
36 squares. Each is a mile on each side 
and contains "as nearly as may be" 
640 acres. Because the north-south 
lines of the survey merge at the North 
Pole, the north side of a township is 
about 50 feet shorter than the south 
side. Every fifth row of townships is 
measured the full 6 miles for each 
township. 

The deficiencies that result from this 
are placed in the north and west rows 
of sections of a township. These frac- 
tional sections occur in sections 1 
through 6 on the north side and sec- 
tions 6, 7, 18, 19, 30, and 31 on the 
west. Sections are further subdivided 
into tracts of 40 acres, or what is 
known as a quarter-quarter section. 

A typical description using this sys- 
tem might be: "The southeast quarter 
of the southeast quarter of section 9 
township   3   north,   range  2   west of 
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the Xth principal meridian in Blank 
County." 

Some tracts have been subdivided 
into blocks and lots. This is accom- 
plished by making a survey of the 
tract and drawing a plat. The plat is 
then certified by the surveyor and is 
signed by the owners. 

After you have acquired a working 
knowledge of the records, you will do 
well to spend some time going over 
them in order to get the correct legal 
descriptions of the farms you are in- 
terested in, a list of the mortgages or 
other encumbrances on the land, and 
the approximate purchase price paid 
by the present owner. 

You can get the valuations placed on 
the properties through the recorded 
considerations for transfer, the revenue 
stamps, the mortgages accepted by 
financial institutions with known maxi- 
mum loan limits, and the county 
assessment rolls for general property 
tax levies. (The Internal Revenue 
Code provides that revenue stamps in 
the amount of 55 cents per 500 dollars 
of consideration shall be attached to 
instruments transferring land. This 
docs not apply to encumbrances re- 
maining at the time of sale or to any 
instrument given to secure a debt.) 

You should also get a list of the prices 
recently paid for other land in the 
vicinity and the amount of property 
taxes levied annually against each farm 
and the amount of delinquent taxes, if 
any. You can get this information in 
the offices of the county treasurer and 
county clerk or auditor. 

You also should check to see whether 
any special districts have been organ- 
ized in the area for purposes of drain- 
age, flood control, water conservation, 
and irrigation and, if so, the amount 
of special assessments levied by such 
districts against the land. 

When you have this information, you 
arc ready to inspect the farms you have 
in mind in order to get an idea as to 
what a reasonable value might be. You 
talk with each owner. 

You decide that the Adolph Sellers' 
farm suits your needs. You feel that 
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Location oj the several prime meridians and their base lines. 

Mr. Sellers will accept the price you 
are willing to pay—60 thousand dollars. 

You ARE NOT SURE how to make the 
offer. To clear up this point, you visit 
your attorney. People sometimes do not 
seek legal advice until after the offer 
has been made and accepted; they may 
feel this is not an important phase of 
the transfer. Failure to obtain compe- 
tent legal advice at this stage, however, 
can lead to many pitfalls, because a 
binding contract results once the offer 
(in writing) is accepted. The offer bas- 
ically is nothing more than a promise, 
which in this instance would be con- 
ditional upon a return promise being 
given to sell. The statute of frauds re- 
quires that a promise to transfer or to buy 
an interest in land must be in writing 
and signed by the person to be charged. 

You and the attorney, after discuss- 
ing matters, decide that the following 
details are to be included in the offer 
to purchase: 

1. The legal description of the real 
estate to be covered by the offer. 

2. A list of items, such as movable 
hog houses, water systems, and hay in 
the barn, that are to be included in the 

sale. Some items known as fixtures are 
difficult to describe as either real or 
personal property and often lead to 
litigation. The best approach is to item- 
ize them in the offer. 

3. Mr. Sellers must provide a war- 
ranty deed to the premises as opposed 
to a quitclaim deed. 

4. The full names of the parties, 
which are designated "buyer" and 
"seller." 

5. Whether the property is to be 
taken subject to an existing mortgage. 

6. The date on which possession is 
to be given, such as March 1 of the next 
year. 

7. Mr. Sellers is to pay the real-estate 
taxes until the date that possession is 
given. The buyer is to pay for unex- 
pired insurance on buildings after date 
of possession. 

8. The purchase price shall be 60 
thousand dollars, 20 thousand dollars 
to be paid in cash on March 1 and the 
balance to be paid on July 1. 

9. This offer is conditional on the 
buyer's securing a 20-year mortgage 
at 4 percent (or other specified rate). 

10. This offer must be accepted by 
August 1 of the current year. 
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11. Within a reasonable time after 
acceptance of this offer, the seller is to 
furnish an up-to-date abstract of title 
showing a "marketable" title. 

It may be necessary to include other 
items in the offer under certain con- 
ditions. Getting points such as these 
clearly understood is not to be taken 
lightly. You should ask your lawyer to 
explain any details you do not know. 

Perhaps you are wondering why the 
offer, as we outlined it, specifics that 
the seller is to deliver a warranty deed 
rather than a quitclaim deed. 

In a warranty deed, the grantor 
(that is, the seller) promises that he has 
good title in fee simple, that the real 
estate is free of encumbrances, and 
that the buyer will not be disturbed in 
his possession because of any legal 
claims existing in the seller's chain of 
title. The effect of these promises is to 
give the buyer a claim for money dam- 
ages against the seller in case the sell- 
er's title later proves to be defective. 

A quitclaim deed does not contain 
these promises. As its name suggests, 
the grantor merely transfers whatever 
interest he might have in the premises, 
without any implication that he has a 
good, marketable title. If the grantor 
really does have good title, a quitclaim 
deed will convey title just as effectively 
as a warranty deed. Usually, however, 
quitclaims are used only for releasing 
minor realty interests for the purpose 
of clearing title or for consolidating the 
interests of two or more coowncrs into 
one ownership. 

After your lawyer puts the offer in 
full detail into written form, it is given 
to Mr. Sellers. If the terms are agree- 
able to him, he accepts in the manner 
requested. Usually in this type of trans- 
action, a space is provided on the offer 
where the owner may express accept- 
ance by signing. You must be sure to 
get the signatures of both Adolph 
Sellers and his wife, Jane Sellers. 
Otherwise the wife may be able to re- 
tain certain rights in the land, com- 
monly called widow rights or dower 
rights. A husband may have similar 
rights. The only safe solution is to get 
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signatures of both husband and wife. 
The initial contract we have just dis- 

cussed is commonly referred to as an 
offer and acceptance contract, a bind- 
er contract, or an earnest money con- 
tract. If all the conditions are met, 
title to the farm eventually will pass 
to you. 

One of the conditions in the binder 
contract is that Mr. Sellers must pro- 
vide a "marketable title,"  which is 
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defined by the courts as one that an 
ordinary, reasonably prudent buyer of 
real estate, acting on competent legal 
advice, will accept. 

You will have to look to your attor- 
ney for advice on this matter. The 
lawyer will examine the title history, 
with the help of an abstract provided 
by Mr. Sellers, and will prepare a 
summary of his findings, called an 
opinion on title. An abstract is a con- 
densed history of the recorded trans- 
actions that deal with or affect a speci- 

fied piece of real estate. It is prepared 
by an abstractor, who is a specialist in 
this field and who keeps elaborate 
records for this purpose. 

If any defects exist in the title, it will 
be necessary for Adolph Sellers to 
remedy them. Some defects may be 
simple to correct. Others may require 
judicial action. Still others may be im- 
possible to remedy. In any event, this 
is an important step in providing pro- 
tection for yourself. 

Another  method   of checking   and 



THE MECHANICS OF LAND TRANSFER 

protecting real-estate titles is by title 
insurance. Under this system, you 
would contract with an insurance com- 
pany to insure the title of the land you 
are buying. Before entering into the 
contract, the insurance company will 
check the real-estate records. If the 
records show that the title is in order, 
it will issue a policy of insurance. 

If a tract index is maintained at the 
county courthouse, the attorney may 
check the records himself and write an 
opinion for you on the basis of this. 
This is essentially the same as the first 
method we discussed, except that the 
attorney does not have the benefit of 
abstractor service before writing the 
opinion. 

Some States have used the Torrens 
system of registration of title to land. 
By a judicial proceeding, title to the 
land is registered in the name of the 
owner. The owner is given a duplicate 
of this certificate of registration. Before 
he can sell the land he must turn in 
this duplicate and a new certificate will 
be issued to the buyer. For various 
reasons, this system has not been widely 
used in the United States. 

Let us assume that the title opinion 
prepared by your attorney revealed no 
defects in Sellers' title to the land or 
that there were only minor defects, 
which Sellers was able to have cor- 
rected without much delay or cost. In 
either event, Sellers was able to deliver 
a e'marketable title" under the terms 
of the purchase agreement. 

You recall that this purchase con- 
tract was conditional upon your ob- 
taining a 20-year mortgage loan of 40 
thousand dollars at 4 percent interest. 
As it turned out, arrangements for such 
a loan were made with the local agent 
of a lending corporation. The loan 
was to be paid off in 40 semiannual in- 
stallments of 1 thousand dollars each 
on April 1 and October 1 of each year, 
beginning with October 1 of a specified 
year, plus interest on the unpaid bal- 
ance at the rate of 4 percent per an- 
num. Before the company had agreed 
to make the loan, its appraiser had 
appraised the Sellers farm to determine 
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its security value, and the company's 
legal department had examined and 
approved the abstract of title. 

Closing the sale involves several steps: 
Preparation of the deed of conveyance 
from Sellers to you; preparation of the 
note and mortgage from you to the 
lending corporation; signing and ac- 
knowledging the various instruments; 
payment of the amount due Sellers un- 
der the terms of the purchase agree- 
ment; and delivery of the various in- 
struments to the proper parties. Your 
attorney can be helpful in each step. 

In order to effect the various steps 
in the closing procedure as expedi- 
tiously as possible, your attorney may 
suggest that you, Mr. Sellers, and your 
wives meet at his office. The agent of 
the lending corporation might also be 
present. 

The warranty deed from Sellers to 
you will probably be on a standard 
printed form. In order to fill in the 
blanks on this form properly, your at- 
torney must know a number of things, 
the first of which is the name of the 
seller (termed the "grantor" or "party 
of the first part" in the deed form) 
exactly as it appears on the deed by 
which the seller has acquired title. He 
also must know whether the seller was 
married and, if so, his wife's given 
name and initial. In this case, the 
grantor blank will be filled in with 
"Adolph G. Sellers and Jane M. Sel- 
lers, husband and wife, of Smithfield 
Corners, parties of the first part." 

The second thing your attorney must 
know is the exact name of the buyer 
(termed the "grantee" or "party of the 
second part" in the deed form) and 
whether title is to be taken as sole 
owner, as joint tenants, or as tenants 
in common. 

If you and your wife take title as 
tenants in common, each of you will 
have an undivided interest in the land, 
which share can be transferred by deed 
or will to someone else independently 
of the other owner; if one of you should 
die, the deceased's interest will pass to 
his or her heirs. 

On the other hand, if you take title 
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as joint tenants, the survivor will ac- 
quire full title upon the death of the 
other, and the heirs of the deceased 
will not have inherited any interests in 
the property. Under the laws of most 
States, either one of you could destroy 
the joint tenancy by transferring his or 
her interest to someone else, in which 
case the joint tenancy automatically 
would become a tenancy in common. 

The type of title is important, not 
only because of its effect on the future 
conveyance and inheritance of the 
property, but also because of differ- 
ences in the amount of State and Fed- 
eral inheritance taxes to be paid if one 
of you should die. Wc give a more de- 
tailed discussion of the important sub- 
ject of inheritance in the final section 
of this chapter. Let us assume that you 
and your wife decide joint tenancy is 
more advantageous than tenancy in 
common or sole ownership. Your at- 
torney will fill in the second group of 
blanks with "Robert C. Byers and 
Edith M. Byers, his wife, of Smithfield 
Corners, as joint tenants with right of 
survivorship, and not as tenants in 
common, parties of the second part." 

A third thing the attorney has to 
know is the full price of the land in 
order to determine the amount of 
revenue stamps to be placed on the 
deed. The exact purchase price gen- 
erally is not stated in the deed. In- 
stead, a phrase such as "One dollar 
and other valuable consideration" is 
used. Statutes in one or two States, 
however, require that the exact pur- 
chase price be shown in the deed. 
Failure to place the proper amount of 
revenue stamps on a deed does not 
affect its validity, but it does render 
the buyer and seller liable to a fine. 

The seller customarily pays for the 
revenue stamps. 

Your attorney will also need the cor- 
rect description of the land. He can get 
this from a previous deed listed in the 
abstract, but he will probably check it 
to be sure it is accurate. The attorney 
also must know whether Mr. Sellers is 
reserving any right in himself, such as 
a right-of-way or a portion of the min- 
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eral rights, and whether there are to 
be any exceptions to the general war- 
ranty of the seller that "property is 
free and clear of all encumbrances," 
such as unpaid special assessments of 
an irrigation or drainage district or an 
unpaid mortgage to be assumed by 
you, the buyer. 

MORTGAGES usually are prepared on 
standard printed forms. You may be 
surprised to learn that the wording of 
the mortgage instrument reads as if 
you were actually transferring title to 
the farm to the mortgagee (that is, the 
lender). 

As a matter of fact, a mortgage in- 
strument is similar to a warranty deed, 
with two important exceptions. A 
mortgage contains a defeasance clause, 
under which the mortgage deed be- 
comes void and ineffective upon ful- 
fillment of the conditions set forth in 
the instrument, which in most cases 
would be the repayment of the note. 
A mortgage conveys only legal title, 
with equitable title (that is, the right 
of possession and use) remaining with 
the mortgagor. 

Trust deeds are commonly used for 
the same purposes as mortgages, es- 
pecially in cases where two or more 
lenders join in making the loan. Under 
a trust deed, the borrower transfers 
legal title to a third person, called the 
trustee, to be held in trust for the bene- 
fit of the lender, whereas a mortgage 
transfers legal title directly to the 
lender. The legal effect and foreclosure 
procedure for the two types of instru- 
ments are similar, and we here make 
no distinction between the two. 

Your attorney will have Mr. and 
Mrs. Sellers sign the warranty deed to 
you and your wife before a notary pub- 
lic, after cautioning them to use their 
first names and middle initials, ex- 
actly as they appeared in the first para- 
graph of the deed. You recall he in- 
sisted that both Mr. and Mrs. Sellers 
sign the original purchase agreement 
with you. This was to obligate both of 
them to sign the warranty deed when 
the time came. He would have insisted 
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that both Mr. and Mrs. Sellers sign 
this deed, even though only one of 
them was the title owner of record, in 
order to extinguish any dower, curtesy, 
and homestead rights, which might in- 
terfere with your future occupancy and 
use of the farm. 

Dower right is the interest a woman 
acquires in the property of her hus- 
band. Curtesy right is the interest a 
man acquires in his wife's property. 
Dower and curtesy rights are not rec- 
ognized in about half of the States. 
The statutory provisions governing 
dower and curtesy rights vary greatly 
from State to State, but generally the 
rights amount to a life estate in a por- 
tion of the property owned by the 
other spouse. With few exceptions, 
neither dower right nor curtesy right 
is destroyed by the will left by the 
landowning spouse. If both husband 
and wife sign the deed, however, the 
nonowning spouse is deemed to have 
waived her dower right or his curtesy 
right, as the case may be. 

Most State legislatures have adopted 
homestead exemption statutes to pro- 
tect part of the value of the family 
home from claims of creditors. The 
statutory limitations on the amount of 
land which may be claimed as a home- 
stead vary widely among the States. 
The limitations are expressed in terms 
of value, such as i thousand or 5 
thousand dollars, or in terms of area, 
such as the dwelling and up to 160 acres. 
In many States, in addition to being 
an exemption from debt, the home- 
stead right is also a special kind of 
estate in land, which continues in the 
surviving spouse after the death of the 
landowning spouse. In some of the 
States, the survivor's interest amounts 
to a life estate in the homestead; in a 
few others, it is a title in fee simple. 
Homestead rights are in addition to 
any dower or curtesy rights. 

Since you and your wife will acquire 
the Sellers farm as joint tenants, both 
will have to sign the promissory note 
and mortgage deed to the lending cor- 
poration. Even if the farm were deeded 
to you as sole owner, the corporation 
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probably would insist that your wife 
also sign the mortgage as a waiver of 
her dower and homestead rights. 

THE NEXT STEP is to pay for the 
farm. There is more to this step than 
just your handing over a check for 60 
thousand dollars. Your attorney will 
prepare a closing statement, or final 
accounting of all financial matters 
concerning the sale, based on various 
stipulations in the purchase agreement 
between you and Adolph Sellers. 

This contract provided that the real- 
estate taxes and the premiums on the 
fire and windstorm insurance on the 
building were to be prorated between 
buyer and seller as of March 1. Let us 
assume that Mr. Sellers has not paid 
the current year's real-estate taxes, 
amounting to 421.56 dollars. Inas- 
much as these taxes are obligations 
against the land, you will have to pay 
them eventually, but the proration 
stipulation in the purchase agreement 
gives you a claim against Mr. Sellers 
amounting to two-twelfths of the 
amount of the taxes, or 70.26 dollars. 
On the other hand, if Mr. Sellers paid 
the taxes before the closing date, you 
would owe him ten-twelfths of the 
amount of the taxes, or 351.30 dollars, 
in addition to the purchase price of the 
farm. 

Let us also assume that 16 months 
before the March 1 closing date, Mr. 
Sellers had taken out a 3-year fire and 
windstorm insurance policy to protect 
the buildings, the premium of which 
had amounted to 414 dollars. This 
policy, which still has 20 months to 
run, could be put in your name by 
getting the consent of the casualty-in- 
surance company. Under the terms of 
the proration stipulation in the pur- 
chase agreement, you will have to pay 
230 dollars for the unexpired value of 
the policy, 2o/36ths of 414 dollars. 

The representative of the lending 
corporation that is financing your farm 
purchase will give you a cashier's 
check for 40 thousand dollars, which 
you must endorse to Adolph Sellers. 
In addition, you will give Mr. Sellers 
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your personal check for 19,659.74 dol- 
lars. The lawyer will give the mortgage 
and promissory note for 40 thousand 
dollars to the lending corporation's 
representative. He will also take the 
warranty deed to the county recorder's 
office to be recorded, with instructions 
that the deed be sent to you after it has 
been recorded. 

Since it is customary for the land 
seller to pay for the internal revenue 
stamps, which must be placed on a 
deed before recording, Mr. Sellers will 
give the attorney a check for 66 dollars 
to cover this item. 

You must pay your lawyer his fees 
for professional services (examining the 
abstract, drawing the deed, preparing 
the closing statement, and so forth) 
and the recording fees, which he will 
have to pay when he presents the deed 
for recording. 

Although the closing procedure we 
have described is typical, it should be 
remembered that the steps vary some- 
what from one land transfer to 
another. For example, if there is no pre- 
paid insurance on the buildings, obvi- 
ously there would be no proration of 
insurance premiums. In some cases 
there is no provision for real-estate 
taxes. This is frequently the case if the 
closing takes place near the end of the 
tax year (in which case, the seller 
might have paid all the taxes) or near 
the beginning of the tax year (in which 
case the buyer might pay all of the 
taxes). 

Most of the variations in the closing 
procedure stem from differences in ar- 
rangements for financing the transfers. 
For example, if you had enough cash 
on hand to pay the entire purchase 
price of this farm, the closing pro- 
cedure would consist mainly of deliv- 
ery of the warranty deed from Sellers 
to you and payment of the purchase 
price to Sellers, either with or without 
proration of prepaid insurance pre- 
miums and real-estate taxes. 

If there is an unredeemed mortgage 
outstanding against the farm that is 
being transferred, the closing proce- 
dure includes two additional steps— 
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payment of the amount of principal 
and interest due the mortgagee (that 
is, the mortgage holder), who in turn 
executes an instrument (known as a 
satisfaction of mortgage or release) as 
evidence that the debt has been dis- 
charged and that the mortgage has 
become void and ineffective. This sat- 
isfaction is signed, acknowledged, and 
recorded in much the same manner 
as a deed, and it appears on all subse- 
quent abstracts of title. 

But what would be the situation if 
you have enough cash to buy out Sell- 
ers' equity—that is, the difference be- 
tween the sale price of the farm and 
the unpaid balance of the mortgage— 
but not enough to payoff the mortgage? 

One way to handle this would be for 
you to assume the mortgage. In this 
case, the deed from Sellers to you in- 
cludes a special clause describing the 
mortgage (usually by giving the book 
and page number of the recording), 
which you and your wife expressly as- 
sume and agree to pay. The closing- 
procedure consists mainly of delivery 
of this special warranty deed to you; 
proration of insurance premiums and 
real-estate taxes; and payment to 
Sellers of the amount of his equity. 

Although you and your wife in this 
example obligate yourselves to pay off 
the mortgage, Mr. Sellers should rec- 
ognize that he still may be held liable 
for the debt if you fail to pay it. He 
contracted with the mortgagee to re- 
pay the debt when he put the mort- 
gage on the farm in the first place, and 
nothing he and you agree to do can 
relieve him of this obligation. The as- 
sumption of the mortgage by you 
actually means that there are now two 
promises to pay the mortgage. In case 
of default, the mortgagee can proceed 
against either of you or both you and 
Sellers, or he can proceed against the 
land by instituting a foreclosure action. 
Of course, the mortgagee can release 
Mr. Sellers from his promise to pay, 
but that is a different matter. 

There is another item of interest re- 
garding assumed mortgages. It would 
have been desirable, although not le- 
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gaily necessary, for the assumption 
clause in the deed to have shown the 
unpaid balance of the mortgage that 
you assumed. The reason for this is 
that internal revenue stamps are not 
required for that part of the sale price 
represented by the assumed mortgage. 

In this example, if the sale price had 
been 60 thousand dollars and the un- 
paid balance of the mortgage had been 
20,500 dollars, stamps would have been 
required for only 39,500 dollars of the 
purchase price, or 43.45 dollars' worth 
of stamps, instead of 66 dollars' worth. 

IT IS A COMMON practice in various 
parts of the country for sellers of land 
to supply credit to the buyers. Trans- 
fers financed by sellers are of two gen- 
eral types: Deed to the buyer, with the 
seller taking back a mortgage to secure 
payment of the debt; and sale under 
installment purchase contract, with le- 
gal title remaining with the seller until 
all or a specified portion of the pur- 
chase price has been paid. In some 

. localities, an installment-purchase con- 
tract is known as a contract for deed, 
a bond for title, or a land contract. 
Some installment contracts provide 
that when a certain proportion of the 
sales price has been paid, such as two- 
thirds or three-fourths, the seller will 
give the buyer a deed to the land and 
take back a mortgage to secure pay- 
ment of the remaining portion of the 
sales price. 

Under the dced-and-mortgage type 
of seller financing, the closing proce- 
dure would be similar to our first illus- 
tration, in which a mortgage company 
lent you 40 thousand dollars to finance 
the purchase, except, of course, that 
you would draw a mortgage deed and 
promissory note in favor of Mr. Sellers. 

If you had purchased the farm under 
an installment-purchase contract, how- 
ever, the closing procedure would have 
been considerably different. The main 
step would have been the preparation 
of the lengthy and detailed installment 
contract to replace the original pur- 
chase agreement between Mr. Sellers 
and you. The essential features of the 
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new contract would have been: The 
names of the buyer and seller and their 
wives; a description of property being 
sold; the total sales price; the amount 
of the downpayment; a schedule of the 
due dates and amounts of each install- 
ment payment; the interest rate on de- 
ferred payments; the seller's pledge to 
deliver a warranty deed to the buyer 
upon the latter's fulfilling his part of 
the contract; the buyer's promise to 
keep the buildings insured in favor of 
the seller; and the promise of the buyer 
to pay the real-estate taxes and any 
special assessments for drainage or irri- 
gation when due, to maintain soil fer- 
tility, to refrain from committing waste, 
and to keep the fences and buildings 
in good repair. 

Installment contracts must be signed 
by both the seller and buyer. If either 
is married, the spouse should sign also. 
In most States, these contracts can be 
recorded, especially if the signatures 
have been acknowledged before nota- 
ries public, but some buyers do not 
record their contracts—a poor business 
practice, because recording is a pro- 
tection to the buyer. 

In some installment sales, the war- 
ranty deed is not drawn and signed by 
the seller until the buyer has made 
his final payment. The more common 
practice, especially if the contract is to 
run for more than a year or two, is to 
draw the deed at the same time the in- 
stallment contract is signed. This deed 
is signed by the seller and his wife be- 
fore a notary and is delivered to a dis- 
interested third party, known as an 
escrow agent, who holds the deed in 
trust for the buyer. When the buyer 
has completed his part of the contract, 
the escrow agent delivers the deed to 
the buyer, who then records it. An in- 
dividual can act as escrow agent, but 
the recommended practice is to have 
a legal firm or financial institution per- 
form this function. One convenient ar- 
rangement for both buyer and seller is 
to name the seller's bank as the escrow 
agent. The bank is given both the deed 
and a copy of the installment contract. 
The buyer makes his payments to the 
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bank, which inserts the date of receipt 
and the amount of each payment on 
the contract and credits the seller's 
checking or savings account with the 
proceeds. 

There are many different ways of set- 
ting up the repayment schedule in in- 
stallment contracts. The payment dates 
may be annual, semiannual, quarterly, 
or monthly. Some contracts provide for 
relatively small payments during the 
early years and larger payments to- 
ward the end of the contract period. 
Other contracts provide for equal peri- 
odic payments on principal, which 
means that the interest payments be- 
come smaller and smaller as the debt 
is retired. Other contracts establish 
amortization schedules in which all 
periodic payments of principal plus in- 
terest are equal. Still other contracts 
provide for variable payments based 
on the amount of crop production and 
agricultural prices each year. 

You note that installment sales and 
deed-and-mortgage sales are for the 
same purpose—namely, to provide a 
mechanism by which the seller can 
provide land credit to the buyer. 
What, then, is the difference between 
the two methods of seller financing? 

If the buyer is able to make all pay- 
ments as they fall due, there may be 
little practical difference between the 
methods. Under either one, the buyer 
gets possession of the farm at time of 
closing, his equity in the property in- 
creases as he makes his periodic pay- 
ments, generally he can transfer his 
equity to someone else during the 
period of indebtedness, and eventually 
he gets title to the property free and 
clear of all encumbrances. 

Legally, however, there is a big dif- 
ference between the two methods— 
the rights and remedies of the buyer 
and seller under one method are de- 
termined according to the law of 
mortgages; under the other they are 
determined by the law of contracts. 

The legal differences between the 
two methods are brought into focus 
whenever the buyer defaults—that is, 
fails to make a payment within a short 

time after it is due. The law of mort- 
gages varies considerably from Stale 
to State, but in all of them the default- 
ing debtor is given a right of redemp- 
tion, which can be extinguished only 
by foreclosure sale at which the in- 
terests of both the mortgagor and the 
mortgagee are sold at public auction 
to the highest bidder. The proceeds 
of sale are applied to the foreclosure 
costs and amounts due the mortgage 
holder for interest and principal. Any- 
thing left over after these payments 
goes to the debtor. If the debtor can 
raise the money, he can remove the 
default at any time during the fore- 
closure procedure and the period of re- 
demption. Because of delays, time 
requirements for foreclosure proce- 
dures, and the redemption period, 2 
years or more may elapse between 
time of initial default and date when 
the debtor's redemption rights are 
finally extinguished. 

There is even greater diversity 
among the States in the rights and 
remedies of buyer and seller in the case 
of defaulted land contracts. In some 
States, the seller can terminate a de- 
faulted contract upon short notice and 
retain all payments previously made 
by the buyer as liquidated damages. 
Legislatures of some States have at- 
tempted to mitigate the harshness of 
abrupt termination by requiring the 
seller to give 30 days' written notice 
before canceling the contract or by 
establishing a redemption period be- 
tween default and cancellation, the 
length of which depends upon the pro- 
portion of sales price already paid. In 
several States, the most important 
remedy of the seller is a judicial action 
for strict foreclosure of the contract, 
the courts being empowered to grant a 
short redemption period before the 
seller can regain the property. In all 
States, however, the mortgage method 
of financing gives the buyer more pro- 
tection in case he defaults than does 
the contract for deed method, in that 
he has more time within which to re- 
move the default and he has a chance 
to recover part of his investment. 



THE MECHANICS OF LAND TRANSFER 

Now LET us JUMP ahead 25 years. 
You have reared three children. One 
son, Richard, is farming in partnership 
with you. Mary and Henry arc mar- 
ried and live in town. 

If you should die intestate—without 
leaving a valid will—and your wife 
and three children survive, what 
would happen to the farm? The answer 
to this question depends on how you 
and your wife held the land and on 
the State statutes governing descent. 

There are three possibilities. 
First, if the land title was in joint 

tenancy, your wife will have rights of 
survivorship. This means that she will 
take title to the entire farm. A mini- 
mum of judicial proceedings will be 
required if this is the case. (Georgia 
appears to be the only State in which 
joint tenancies have been converted 
into tenancies in common. Survivor- 
ship, which is the most important 
characteristic of a joint tenancy, is per- 
mitted in some States only where ex- 
pressly provided for by the creating 
instrument. An attempt to convey a 
joint tenancy to a husband and wife in 
other States will create a tenancy by 
the entireties, which also has the 
characteristic of survivorship.) 

Second, if you and your wife held the 
land as tenants in common, each of 
you had an undivided interest in the 
farm, but neither of you has any right 
of survivorship. She therefore will re- 
tain her own one-half interest after 
your death, but your interest will pass 
by the law of inheritance. Your widow, 
under law in a number of States, 
would acquire one-third interest in 
your one-half interest, and the remain- 
ing two-thirds interest of your half 
would be divided equally among the 
three children. In many States, your 
widow may, as an alternative, claim 
dower interest in the real estate owned 
by you at the time of death. (At com- 
mon law, the dower interest was a life 
estate in one-third of all land to which 
her husband had held title during the 
marriage.) 

Third, if the title was in your name 
as sole owner, the entire farm would 
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descend according to State laws of 
descent and distribution. According to 
Illinois statutes, for example, your 
widow would take a one-third interest 
in the farm, and the remaining two- 
thirds would be divided among the 
three children. Depending upon State 
laws of descent, your widow may take 
a dower interest if she chooses. 

IF YOU AND YOUR WIFE prepare a 
mutual will, devising the farm to your 
son Richard, the following results 
would be possible: 

First, if the land was held under 
joint tenancy, your widow would ac- 
quire your interest on your death 
under her right of survivorship. Rich- 
ard would acquire complete title upon 
the death of both you and your wife. 

Second, if the title was held in ten- 
ancy in common, your widow would 
retain her one-half interest after your 
death and Richard or his heirs would 
take the remaining one-half interest. 
Upon your wife's death, Richard or 
his heirs would acquire her interest, 
thus giving him (or them) title. 

Third, if the title was held by you as 
sole owner, the entire interest would 
pass to Richard or his heirs on your 
death. In some States, this would be 
subject to statutory provisions whereby 
your widow could (if she chooses) 
claim a life estate in part of the land 
under her dower or homestead rights 
or a fee interest under a statutory 
right. 

Another method of transferring the 
farm to Richard might be by escrow 
deed. Under this system, Richard 
would contract to purchase the farm, 
and the deed to the property, signed 
by you and your wife, would be deposit- 
ed with a third person to be delivered 
to Richard on compliance with the 
conditions of payment. This approach 
prevents the title to the farm from be- 
coming involved in probate proceed- 
ings after you and your wife die. 

Thus you can wisely plan for three 
phases: Original acquisition of the 
farm, retention of the land, and dis- 
position of the property. 



Borrowing money to 
PlirCllclSe IcinCL No simple set of rules will insure 
the successful use of land credit. An ideal financing arrangement 
for a farmer who buys a given farm at a given time may not apply 
to his neighbor. The best way to finance the purchase of a farm 
depends on the financial condition of the buyer, the date of pur- 

chase, the sale price, the size and type of farm, and source of 
credit, among other things. By James A. Munger, agricultural 
economist, Farm Economics Research Division. 

TWO-THIRDS OF THE PEOPLE who bought 
farms in 1956 had to borrow money to 
do so. For the satisfaction of ownership 
and the hope of more income, security, 
and comfort for themselves and their 
families, they were willing to assume 
debt obligations and risk the possible 
loss of earnings, life savings, and home. 

Not only were they concerned indi- 
vidually: The problem of credit financ- 
ing of farm ownership has social, eco- 
nomic, and political significance, which 
has made farmers and farm lenders 
conscious of the responsibilities that ac- 
company the use of credit for buying 
farms. 

To evaluate the role of credit in fi- 
nancing landownership, one needs to 
review the basic need for land credit 
and trace the historical development 
of our land-credit system. 

The traditional manner of transfer- 
ring land from one generation to an- 
other has created a continuing need 
for credit to finance ownership of land. 
When a farmer of one generation re- 
tires or dies, his farm is taken up by 
someone of a younger generation. That 
would present no problem if the tide 
to the farm were transferred in its en- 
tirety to someone who would be willing 
and able to operate the farm. Often, 
however, that is not the case. 

It is customary in our society for the 
children of a farm owner to inherit 
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equal shares of the farm. The children 
who do not remain to operate the farm 
usually like to have their shares in cash, 
a practice that creates the problem of 
financing the shares that are withdrawn 
from farming. Moreover, as many chil- 
dren of farmers live in cities, the money 
invested in farms not only leaves the 
farm in each generation, it may leave 
the agricultural areas. 

The transfer of land through inher- 
itance or sale has led to a heavy and 
constant demand for money to be used 
to buy farms. The amount of capital 
that must be refinanced each genera- 
tion depends largely on the price of 
land. 

The total value of all farm real estate 
was nearly 110 billion dollars in 1957. 
Most of it must be refinanced within 
the next 30 or 40 years, assuming 
constant prices for land. Much of 
it will be savings that the buyers 
have accumulated. The rest must be 
borrowed. 

CREDIT FOR FINANCING landowner- 
ship in the United States dates from 
colonial days, when farming opera- 
tions were financed often with the aid 
of credit secured by land. The pur- 
chase and sale of land in the more set- 
tled areas was carried on much the 
same as it is today. Land was cheap, 
but no organized land-credit market 
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existed and there was a serious short- 
age of credit. 

The Federal Government became 
directly involved in the problems of 
land credit after the Revolution. 

In order to speed up the sales of 
public land to raise revenue and pro- 
mote development of the West, the 
Congress enacted legislation that per- 
mitted the Government to accept a 
small downpayment at the time of 
sale and collect the rest later. 

But the Government had difficulty 
in collecting the full purchase price, 
low though it was. Many settlers did 
not have enough income to pay for the 
land and had no other way of obtain- 
ing funds. This situation led to the re- 
peal of the credit provisions in 1820. 

Public land was sold on a strictly 
cash basis after 1820, and at reduced 
prices. The Government thus sought 
to stimulate purchase without extend- 
ing credit. The need for land credit 
was further reduced by the passage of 
the Homestead Act in 1862, under 
which public land in the West was 
given under certain conditions to fron- 
tier settlers. 

Disposal of public land during the 
1800's promoted landownership in 
the West with only a minimum use of 
credit, but the need for borrowed funds 
was increasing rapidly in the more set- 
tled areas, particularly in the East. 
Good farmland was scarce in many 
communities, and competition among 
buyers led to higher land prices. 

Most of the more productive free 
land was gone by 1900. Then a sharp 
rise in farm income at the time of the 
First World War brought a boom, 
which reached a peak in 1920. The 
average value of farm real estate in- 
creased from 20 dollars an acre in 
1900 to 69 dollars in 1920. 

Banks, life-insurance companies, in- 
dividuals, and miscellaneous lenders 
increased their volume of farm-mort- 
gage loans outstanding from 3,208 mil- 
lion dollars on January 1, 191 o (the 
first year for which farm-mortgage 
debt estimates by type of lender are 
available), to 8,449 million dollars in 
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1920. Many prospective farm buyers 
nevertheless were unable to obtain 
credit. 

As land prices continued to rise, 
farmers who could not borrow funds 
became critical of the credit system— 
the lack of credit, terms of loans, inter- 
est rates, and commissions. And with 
reason: Real-estate loans commonly 
were made for terms of 5 years or less; 
interest rates were 8 to 10 percent; 
commission charges were high. 

The high prices of land and a short- 
age of adequate credit in some areas 
contributed to a rise in farm tenancy, 
because after 1900 many tenant farm- 
ers found it harder to buy land with- 
out credit. 

The Federal Government took di- 
rect action. The Congress in July 1916 
passed the Federal Loan Act, which 
created the Federal land banks and the 
joint stock land banks. 

The 12 Federal land banks were or- 
ganized on a cooperative basis. Their 
loans were made through local coop- 
erative associations. 

The joint stock land banks were 
semiprivate institutions. Their loans 
were made through local farm-mort- 
gage representatives. 

Both systems were given Federal as- 
sistance and supervision. Both were 
designed to obtain funds from the large 
investment markets and to lend the 
funds to farmers in all parts of the 
country on long terms and at low rates 
of interest. 

The Federal land-bank system with 
its local cooperative National Farm 
Loan Associations of borrowers is simi- 
lar in many respects to farm credit 
institutions in Denmark and Sweden. 
In Denmark "credit associations," 
which are cooperative associations of 
borrowers, issue bonds and lend the 
money raised on first mortgages on 
farm real estate. In Sweden coopera- 
tive "rural mortgage associations" of 
borrowers obtain funds for first-mort- 
gage loans from the Royal Mortgage 
Bank of Sweden, which in turn ob- 
tains funds by issuing debentures on 
the   security   of  the   mortgages.   The 
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term of loan in Denmark may be as 
much as 60 years. 

Land prices fell sharply in the early 
1920's following a decline in prices 
of farm commodities. Many farmers 
could not repay mortgages contracted 
during the land boom. A wave of farm- 
mortgage foreclosures and bankrupt- 
cies swept over distressed sections. 
Foreclosures increased from 4 per 1,000 
farms in 1920 to 18 per 1,000 farms 
in 1926. Liquidation of mortgages 
through foreclosure and increasing 
caution on the part of both farmers and 
lenders caused farm real-estate debt to 
fall after 1923. Debt held by individu- 
als and banks decreased more rapidly 
than total debt as many of these lend- 
ers liquidated their investments in 
farm mortgages. 

The decline in debt held by indi- 
viduals and banks during the 1920's 
was partly offset by the increased loan 
activity of life-insurance companies, 
Federal land banks, and joint stock 
land banks. These lenders refinanced 
many farm mortgages on a long-term 
basis, but the number of farm foreclo- 
sures remained high during the entire 
decade. 

The general economic depression of 
the 1930's and a severe and prolonged 
drought in the Great Plains caused a 
crisis in the farm-mortgage market. 
Farm owners who were already bur- 
dened with heavy debt loads faced 
economic ruin. The average value of 
farm real estate fell from 49 dollars an 
acre in 1930 to 30 dollars in 1933. 
Many owners found themselves with a 
mortgage debt higher than the total 
value of their real estate. Deterioration 
in the national financial structure, 
which caused lenders to be short of 
funds, made the situation worse. 

The tide of foreclosures rose to 39 
per 1,000 farms in 1932. Farm real- 
estate debt declined steadily as mort- 
gages were canceled through foreclo- 
sure. Many banks and insurance 
companies stopped making new loans. 

The Government then reorganized 
and enlarged the system of public and 
semipublic farm-credit agencies. 
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The first step was the establishment 
of the Farm Credit Administration in 
March 1933. It brought together into 
one administrative unit almost all fed- 
erally sponsored farm-credit agencies 
existing at the time. The Federal sys- 
tem of land banks is an important 
unit within the Farm Credit Admin- 
istration. 

The Emergency Farm Mortgage Act 
of May 1933 liquidated the joint stock 
land banks and created land bank 
commissioner loans. These loans were 
direct Government loans made by the 
Land Bank Commissioner in Wash- 
ington, D. C. Commissioner loans were 
designed to help distressed farmers re- 
finance their mortgage debts. The au- 
thority to make commissioner loans 
expired in 1947. 

The Farm Credit Administration is 
now an independent Federal organiza- 
tion, which supervises a broad system 
of public and cooperative farm-credit 
agencies. It coordinates the activities 
of the many credit units that make 
farm loans, but the Farm Credit Ad- 
ministration itself does not make loans. 

The Farmers Home Administration 
(which is a part of the Department of 
Agriculture) also provides long-term 
credit to agriculture. It was called the 
Resettlement Administration when it 
was established in 1935. It became the 
Farm Security Administration in 1937, 
and its present name was adopted in 
1946. An important function is its pro- 
gram of loans to tenant farmers for 
farm purchase. That program was es- 
tablished under the Bankhead-Jones 
Farm Tenant Act of 1937. 

With the aid of two distinct credit 
systems to promote farm ownership, 
the Federal Government attempted to 
bolster the sagging farm-mortgage 
market of the 1930's. Millions of dol- 
lars in farm mortgages held by pri- 
vate lenders were refinanced by 
Federal land bank and land bank com- 
missioner loans in an attempt to stem 
the tide of foreclosures. 

Foreclosures gradually declined after 
1932 to a rate of 10 per 1,000 farms in 
1940.   Despite   improvements  in   the 
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farm-mortgage system, many of the 
farmers who bought high-priced land 
in  the   i9205s were tenants in  1940. 

Experience gained during the de- 
pression in the 1930^ led to a revision 
of long-term lending practices. Poli- 
cies initiated by Federal credit agen- 
cies were adopted by private lenders. 
Terms were extended to 20, 30, or 
even 40 years at low rates of interest. 
Repayment provisions provided for 
small annual or semiannual payments 
over the length of the loan instead of 
one lump-sum payment. 

Farm real-estate debt amounted to 
about 6 billion dollars at the begin- 
ning of the Second World War. Farm 
income improved substantially during 
the war years, but land values re- 
mained relatively low. Farmers were 
able to pay off their long-term debts, 
so that in 1946 the total farm-mortgage 
debt was 4.8 billion dollars, the lowest 
point since the high of 10.8 billion dol- 
lars in 1923. 

Farm income and land prices went 
up rapidly in the postwar years. The 
average value of farm real estate in- 
creased from 53 dollars an acre in 1946 
to 95 dollars in 1957. 

Purchasers of land are again faced 
with the problem of finding adequate 
credit. The farm-mortgage credit sys- 
tem, however, is now well organized 
and more able to supply sufficient credit 
than in 1935. 

Life-insurance companies and com- 
mercial banks became active in the 
farm-mortgage field after a temporary 
withdrawal during the 1930's. Total 
farm real-estate debt stood at 9,908 
million dollars on January 1, 1957. In- 
dividuals, the most important type of 
lenders, held 3,153 million dollars in 
loans. Life-insurance companies were 
second with 2,477 million dollars. Fed- 
eral land banks held 1,722 million dol- 
lars; banks held 1,386 million dollars. 
Miscellaneous lenders accounted for 
880 million dollars, and the Farmers 
Home Administration had 290 million 
dollars in loans outstanding. Private 
lenders accounted for 7,896 million dol- 
lars,  or 80 percent of the total debt; 

public or semipublic agencies held 
2,012 million dollars, or 20 percent of 
the debt. 

The establishment of a well-organ- 
ized land-credit system is a compara- 
tively recent development in American 
agriculture. Advances of the past 50 
years exceed those of the preceding 
three centuries. The problems of ob- 
taining credit with which to finance 
farm ownership are not entirely solved, 
however. The trend toward increased 
commercialization in farming is likely 
to create an even greater demand for 
long-term real-estate credit. 

THE CORRECT USE OF CREDIT is just 
as important as its availability in fi- 
nancing farm ownership. Many farm 
buyers have had little trouble in bor- 
rowing money but have had difficulty 
in paying it back. It boots little to buy 
a farm one year and lose it a few years 
later. 

The buyer's financial condition is of 
prime importance in determining how 
a farm should be financed. His finan- 
cial condition includes his estimated 
future income and savings as well as 
his income and savings at the purchase 
date. 

A buyer usually can reduce the risks 
of borrowing by making a substantial 
downpayment. The size of the down- 
payment needed to protect his invest- 
ment varies with changes in both the 
prices of farm commodities and in the 
value of land. When land prices arc 
low, a relatively small downpayment 
will establish an adequate equity. This 
equity will increase as the price of land 
rises, and both the borrower and lender 
will have greater protection. When land 
prices are high, a large downpayment 
is needed to protect the buyer from 
losing his entire equity if land values 
decline. 

Another way to reduce risks is to 
keep a reserve of funds in addition to 
the downpayment. A farmer who uses 
all his funds to make a downpayment 
may be in bad shape in a year of low 
income. He would be better off if he 
made a smaller   downpayment and 
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kept back enough funds to carry him 
through a lean period. 

Lenders base the size of their loans 
largely on the value of the security of- 
fered. Most farm buyers have difficulty 
in borrowing more than 50 to 60 percent 
of the purchase price. Many lend- 
ing agencies also place increasing em- 
phasis on the borrower's ability to re- 
pay. His financial condition thus is a 
chief factor in determining not only the 
use but also the availability of credit. 

The sale price of a farm is related 
closely to the date of purchase and the 
size and type of farm. 

Most farm operators have no trouble 
in deciding on the type of farm they 
want to buy. The decision usually de- 
pends on the interest and experience 
of the buyer. The best type of farm for 
any buyer obviously is the type that 
satisfies his needs. 

The size of farm to buy requires more 
thought. A farm should be large enough 
to provide an adequate living for the 
owner and his family and the money 
needed to pay off the mortgage debt. 
It is usually a mistake for a farmer to 
buy a farm that does not meet these 
qualifications, unless he can rent ad- 
joining land or has an outside source 
of income. The national trend toward 
larger, more commercialized farms 
points up the weak competitive posi- 
tion of small farms. 

Deciding on the correct time to buy 
a farm and the price to pay usually 
means much time and thought on the 
part of the prospective buyer. 

In general, the price of land reflects 
the attitudes of buyers and sellers. In 
periods of high farm income, people 
become optimistic, and the price of 
land goes up. When farm income goes 
down, people become pessimistic, and 
the price of land drops. 

The ideal situation is to buy when 
prices are low. Land that costs 200 
dollars an acre this year may be ex- 
pensive when compared with a price of 
180 dollars last year, but it may be 
cheap in relation to next year's price of 
220 dollars. The main difficulty lies in 
determining  whether   current   prices 
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are high or low in relation to future 
prices. 

A prospective buyer can usually 
make a reasonable offer for a farm if 
he takes advantage of all available 
sources of information. An examina- 
tion of all farms for sale in the com- 
munity will give a buyer some idea of 
current land prices. This is especially 
important if he does not live in the 
community. A study of deed records, 
which usually are kept in county court- 
houses and are open to the public, also 
may help. 

The economic measure of the value 
of a farm is its ability to produce in- 
come. Productivity can be determined 
only by careful inspection of the physi- 
cal characteristics of the land. Offering 
to buy land on the basis of what one 
sees from the road is risky. 

One method of estimating the exact 
price to offer is to compute the net rent 
that the farm will bring and compare 
it with other investments. For example, 
if a farm will bring 5 dollars a year net 
rent an acre and the rate of return on 
other investments is 5 percent, the 
farm would be worth 100 dollars an 
acre. One gets this figure by dividing 
the interest rate of other investments 
into the net rent of the farm (5 dollars 
divided by 5 percent equals 100 dollars). 

The basic price of 100 dollars can 
then be adjusted up or down accord- 
ing to the buyer's judgment. An un- 
usually fine home may prompt the pur- 
chaser to pay slightly more for the 
farm. The absence of good schools may 
cause him to offer less. The final pur- 
chase price, however, should not be out 
of line with the long-run, income-pro- 
ducing capacity of the farm. A borrow- 
er must remember that his ability to 
repay his debts depends largely on 
future income from the farm. 

Choosing a lender is the prospective 
farm owner's next task. 

The best advice is to shop around for 
the best deal. Farmers seldom buy a 
tractor without first comparing several 
makes and models, but often they 
accept the first loan offered. This prac- 
tice can cost the borrower a great deal 



BORROWING MONEY TO PURCHASE  LAND 

of money, and it may even result in 
the loss of his farm. 

A buyer must be familiar with the 
various types of loans, repayment pro- 
visions, and interest rates in order to 
choose a suitable lender. 

THE MOST COMMON TYPE OF LOAN for 
the purchase of land is the real-estate 
mortgage loan. The buyer receives 
money with which to purchase a farm, 
and the lender receives a claim against 
the real estate to secure the payment of 
the loan when it is due. 

A deed of trust is sometimes used for 
the same purpose as a mortgage. The 
title to the real estate passes to a third 
party, or trustee, who can sell the 
property if the loan is not paid. 

Sales contracts, although not loans in 
the usual sense, provide a means of 
buying land with a relatively small 
downpayment. The lender keeps the 
title to the land until the buyer pays 
the total price or gets a mortgage for 
the unpaid balance. 

Mortgages, deeds of trust, and sales 
contracts are designed to reduce the 
risks of lenders. These credit instru- 
ments are necessary not only to protect 
lenders but to attract large sums of 
money to the land-credit system. Farm 
buyers would have a hard time finding 
a loan if they could not offer some 
form of security. 

The size of the downpayment is 
usually much smaller for land sold un- 
der sales contracts. Lenders who have 
acquired land through foreclosure 
often are willing to sell the land under 
contract for a small downpayment or 
sometimes with no downpayment. On 
the other hand, loans secured by mort- 
gages usually do not exceed 50 or 60 
percent of the sales price. The choice 
of credit instruments often depends on 
the buyer's financial condition at the 
time of purchase. 

The size of loan and repayment pro- 
visions on long-term loans should be 
geared to the borrower's expected in- 
come situation. This principle has been 
overlooked too often. Both the lender 
and borrower have been unduly opti- 
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mistic,   especially   during   periods   of 
high farm income. 

Several methods of payment are 
commonly used in farm-mortgage 
loans. Each borrower has to decide 
which method best meets his needs. 

THE STRAIGHT-END LOAN calls for 
payment of annual interest charges 
during the life of the loan (usually 5 
years or less). The principal is due in 
a lump sum when the loan matures. 
This was a common method of pay- 
ment during the 1920's and earlier, 
but its use has declined. 

Most borrowers who use the straight- 
end loan intend to renew or refinance 
the loan when it becomes due. This 
might be a satisfactory arrangement if 
the borrower could renew the loan 
whenever necessary. Farmers generally 
are unable to predict their future. A 
buyer who uses this method becomes 
dependent on the wiJlingness and 
ability of the lender to renew. The 
method involves relatively high risks 
for the owner. 

Some purchasers can use the straight- 
end method to good advantage. For 
instance, a farmer who wishes to sell 
his farm and buy other land may take 
out a short-term loan that can be paid 
in full when his first farm is sold. 

A PARTIAL-PAYMENT LOAN, a form of 
end-payment loan, has an added pro- 
vision for small annual payments on 
the principal along with the usual in- 
terest payments. The term of this loan 
generally is longer than that of the 
straight-end loan. It ranges up to 10 
or 15 years. 

This method of payment is some- 
what less risky than the lump-sum 
plan. A typical loan of 10 thousand dol- 
lars for 10 years may call for annual 
principal payments of 200 dollars. 
Thus the owner would gain equity of 
2 thousand dollars in the farm during 
the life of the loan if the price of land 
remained constant. But the borrower 
would still have to arrange to refinance 
the remaining debt of 8 thousand 
dollars. 
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AMORTIZATION LOANS were first used 
widely by the Federal land banks. 
The usual amortization loan calls for 
annual or semiannual payments of 
interest and principal, which are 
arranged to pay the debt completely 
within the life of the loan. 

The amortized loan has become in- 
creasingly popular with both lenders 
and borrowers. It encourages the farm- 
er eventually to own his farm free of 
debt while providing maximum pro- 
tection for the lender by reducing his 
investment each year. These loans are 
commonly made for 20 to 30 years. A 
few range up to 40 years. 

Two amortization plans are in com- 
mon use by lending institutions. The 
standard plan calls for equal payments 
each year during the life of the loan. 
The proportion of each payment that 
represents interest is high at first, but 
it grows smaller with each succeeding 
payment. This is because the balance 
outstanding on which interest must be 
paid is reduced with each payment. 
As the interest payment decreases, the 
amount paid on the principal increases 
because all the payments are the same. 

The Springfield plan calls for equal 
payments on the principal but for de- 
clining interest payments. The borrow- 
er pays a fixed amount each year on 
the debt, but interest payments decline 
as the balance outstanding grows less. 
This plan is the same as a partial-pay- 
ment loan, except that the payments 
continue until the entire debt is paid. 

The net effect of the standard and 
the Springfield plan is the same. Both 
plans call for full payment of principal 
and interest during the term of the 
loan. The initial principal payments 
are higher under the Springfield plan. 
Thus the Springfield plan would pro- 
vide more protection if the price of 
land should decline. Some borrowers 
prefer the Springfield plan because the 
decreasing annual payments give them 
a feeling of progress in paying the loans. 

Variable or flexible payment loans 
are a relatively new development. In 
some parts of the country, such as the 
Great  Plains,   crop  yields  and  farm 
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income may vary widely from year to 
year. Farmers in those sections are 
unable to meet their loan payments 
in some years. They have more than 
enough income in other years to pay 
their annual installments. Variable 
payment loans are designed primarily 
for high-risk areas. 

The variable or flexible payment 
loan is just what the name implies. 
Payments vary each year depending 
on prices, yields, or incomes of bor- 
rowers. Mortgage contracts based on 
income or yields generally have been 
more satisfactory than those based on 
prices. High prices are of little benefit 
to a farmer who has had a crop failure. 

OPTIONAL PAYMENTS give borrowers 
an opportunity to pay any part or all 
of the loan before the mortgage comes 
due. This is a great advantage to the 
farm buyer, as he can make substantial 
payments during good years and thus 
reduce the possibility of losing the 
farm during a period of low income. 
Optional payments also permit the 
borrower to save money by refinanc- 
ing the loan when the interest rates 
decline. 

Lenders often specify the times at 
which optional payments are to be 
made. This prevents the lender from 
losing money if the loan is paid too 
soon. A loan of 2 thousand dollars at 5 
percent interest will return 100 dollars 
to the lender in the first year. If the 
expenses of making the loan amount to 
125 dollars, the lender may specify 
that optional payments cannot be 
made until 2 or 3 years have elapsed 
since the loan was made. 

Reserve payments also serve to re- 
duce the risks of borrowing. This fea- 
ture, which was promoted by the Fed- 
eral land banks, allows the borrower 
to make advance payments, which are 
held in reserve. Reserve payments earn 
interest; they can be used to meet an- 
nual payments in poor years. 

INTEREST RATES are of direct concern 
to both lenders and borrowers. At- 
tempts by borrowers to get lower rates 
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and resistance to these attempts by 
lenders have led to much controversy 
and legislation. 

The cost of borrowing money is de- 
termined largely by economic factors. 
Lenders do not lend their money unless 
they receive compensation from the 
borrower for its use. The amount of 
compensation (or the interest rate) de- 
manded by lenders depends on the 
supply of money, risk of loss, cost of 
making loans, length of loan, type of 
security, size of loan, and State and 
Federal laws that pertain to loans. 

The upper limit on rates is set by 
State laws. The Federal Government 
has also influenced rates by sponsoring- 
crédit agencies specifically designed to 
establish low interest rates throughout 
the country. 

Interest rates on farm real-estate loans 
vary significantly from one region to 
another. The average interest rate in 
the West in igio was above 7 percent; 
it was 5.5 percent in the Northeast. 
The spread between regions gradually 
decreased, mainly because of the im- 
pact of relatively uniform interest rates 
charged by the Federal land banks. 

Interest rates are highest in the West- 
ern and Southern States. This fact gen- 
erally can be explained by the size of 
loans, amount of risk, and availability 
of credit in those States. The cost of 
making a loan of 10 thousand dollars 
is not much greater than that of mak- 
ing a loan of 1 thousand dollars. The 
lender usually charges a higher rate of 
interest on the smaller loan in order to 
get the same return. The Southern 
States particularly have a large propor- 
tion of small loans. 

Interest rates usually are higher in 
high-risk areas. Some lenders will not 
make loans there, and others demand 
higher rates as a protection against loss. 

Farmers in Western States are far 
removed from the important invest- 
ment centers of the East; that explains 
in part the higher rates in the West. 

COMMISSION CHARGES must be paid 
on some loans in addition to interest 
payments. The borrower usually pays 

these charges when the loan is nego- 
tiated; they help to pay the cost of 
making the loan. 

Commissions are either a flat fee for 
each, loan, a fixed percentage of the 
amount loaned, or a combination of 
both a fee and a percentage. For ex- 
ample, the commission on a loan of 10 
thousand dollars may be 200 dollars 
in the form of a flat fee. It would be 
the same regardless of the size of the 
loan. The lender may prefer a 2-per- 
cent commission charge instead of a 
flat fee. This charge would amount to 
200 dollars on a loan of 10 thousand 
dollars. Or the lender may combine a 
fee of 100 dollars with a 1 -percent com- 
mission. The total charges are the same 
for all methods in this example. In ac- 
tual practice, a large borrower usually 
would have less expense with a flat fee, 
while a percentage commission would 
be cheaper for a small borrower. 

FARM MORTGAGE LENDERS are com- 
monly divided into six major groups: 
Federal land banks. Farmers Home 
Administration, life-insurance com- 
panies, banks, individuals, and miscel- 
laneous lenders. 

The Federal land-bank system is a 
cooperative credit organization com- 
posed of the Land Bank Service of the 
Farm Credit Administration in Wash- 
ington, D. C; 12 Federal land banks, 
each of which serves a farm-credit dis- 
trict consisting of one or more States; 
and more than 1 thousand national 
farm-loan associations in all parts of the 
United States and Puerto Rico. 

The land banks and associations were 
established by the Federal Farm Loan 
Act of 1916. The banks were originally 
capitalized almost entirely by the Fed- 
eral Government, but public capital 
was replaced with funds from the local 
associations so that the system became 
entirely farmer owned in 1947. 

The land-bank system is under the 
general supervision of the Farm Credit 
Administration, which is responsible 
for coordinating the activities of the 
banks and associations and for admin- 
istering the laws governing them. 
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The land banks and their local asso- 
ciations are organized much the same 
as any cooperative. A farmer-borrower 
becomes a member of a national farm- 
loan association by purchasing stock 
amounting to at least 5 percent of the 
loan. The associations in turn own the 
stock of the land bank, and the users 
of the land-bank system are also the 
owners. 

Federal land-bank loans are secured 
by real-estate mortgages. The banks 
borrow additional funds for lending 
purposes by using the mortgages as 
security. The chief source of funds of 
the land banks is the sale of farm-loan 
bonds to commercial banks, private 
corporations, and individuals. 

The land banks also handled land 
bank commissioner loans from 1933 
through July 1, 1947. These loans were 
made from Federal funds provided by 
the Federal Farm Mortgage Corpora- 
tion; they were usually higher risk 
loans than land-bank loans. All out- 
standing land bank commissioner loans 
were sold to the land banks on June 
30, 1955' 

The land banks have lent more than 
6 billion dollars to farmers since they 
first began to operate in 1917. They 
negotiated an additional i billion dol- 
lars in loans for the Federal Farm 
Mortgage Corporation. More than a 
million farmers have received long- 
term real-estate loans through the 
land-bank system. 

Only farmers who own or buy land 
can get a land-bank loan. All loans 
must be secured by a first mortgage on 
real estate. They cannot exceed 65 
percent of the normal long-run value 
of the property. Terms of these loans 
are 5 to 40 years; 30 to 35 years the 
most common term. Each land-bank 
loan must be on an amortization plan, 
and the borrower usually is permitted 
to repay the loan at any time without 
penalty. 

Interest rates on land-bank loans are 
low. The law specifies a maximum rate 
of 6 percent, and rates actually charged 
have ranged from 4 to 6 percent, ex- 
cept for a temporarily reduced rate of 

3.5 percent, which was in effect from 
July 11, 1933, to July 1, 1944. Year- 
to-year changes in rates on new loans 
arc usually caused by changes in the 
price of the money that the land banks 
must borrow for their lending opera- 
tions. A rate of 6 percent was charged 
by three land banks in November 
1957. The other nine banks charged 
5.5 percent. 

Federal land-bank loans outstand- 
ing on July 1, 1957, amounted to 1,847 
million dollars. The average size of 
land-bank loans made during the last 
half of 1956 was 8,940 dollars. 

THE FARMERS HOME ADMINISTRA- 
TION offers a supervised credit service 
to farmers who cannot borrow from 
other sources the funds they need. 

To be eligible, a borrower must be 
unable to obtain sufficient credit else- 
where at the rates and terms prevail- 
ing in the community. He must also 
have had farm experience, and he 
must be a citizen of the United States. 
Loans are made for the purchase of 
family-type farms only. The loan can- 
not exceed the average value of all 
family-type farms in the county. 

A qualified farm buyer can borrow 
up to 100 percent of the fair and rea- 
sonable value of the farm. Loans are 
made for terms of up to 40 years. The 
farming operations of the borrower are 
supervised to the extent necessary to 
insure efficient and successful farming 
practices. A borrower must refinance 
his loan through a private or coopera- 
tive lender whenever he is able to do so. 

All loans are made through county 
offices, which are in the county 
seat. Applications from veterans with 
farming experience receive special 
consideration. 

Interest rates on direct farm-owner- 
ship loans of the Farmers Home Ad- 
ministration are lower than those of 
any other major lender. Rates have 
ranged from 3 percent in the 1930's 
and 1940's to 4.5 percent in 1957. 

Funds loaned by the Farmers Home 
Administration are appropriated di- 
rectly   by   the   Congress.   The   funds 
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available in any one year arc some- 
times exhausted before the needs of all 
qualified borrowers are met. 

A unique feature of the farm-owner- 
ship program is the provision that per- 
mits loans up to 100 percent of the 
purchase price of the farm. This fea- 
ture enabled many tenant farmers, 
particularly those in the South, to buy 
a farm with no downpayment. 

The Farmers Home Administration 
also insures farm-mortgage loans made 
by private lenders. Borrowers must 
meet about the same requirements for 
insured loans as for direct loans. The 
chief difference is that insured loans 
are limited to 90 percent of the bor- 
rower's investment. The borrower 
must be able to make a downpayment 
of at least 10 percent, plus a mortgage 
insurance charge of 1 percent. 

A prospective farm buyer should not 
overlook the possibility of obtaining a 
loan from the Farmers Home Ad- 
ministration if he cannot get adequate 
credit from other sources. Farm-own- 
ership loans are amortized, and bor- 
rowers are permitted and encouraged 
to make prepayments. 

The total amount of loans from 
the Farmers Home Administration is 
small in comparison with loans of other 
lenders. Direct farm-ownership loans 
amounted to 305 million dollars on 
July 1, 1957. The average loan made 
in 1956 amounted to 12,310 dollars. 

LIFE-INSURANCE COMPANIES hold more 
farm-mortgage loans than any other 
institutional lender. They began to 
make loans secured by farm mortgages 
in 1850 or so, and since then have been 
an important source of credit. 

Insurance companies were the larg- 
est institutional holder of farm mort- 
gages from 1910 until 1933. During 
the depression of the 1930's, the com- 
panies curtailed their lending activi- 
ties. Many companies acquired a large 
number of farms through foreclosure. 
They were not anxious to invest more 
funds during a period of low farm in- 
come and declining land prices. Life- 
insurance companies began to expand 

their loans shortly before the Second 
World War. They again led other in- 
stitutional lenders by the end of 1947. 
They held about 2,465 million dollars 
in mortgage loans on January 1, 1957. 

Insurance companies commonly in- 
vest some of their reserves in real- 
estate mortgages. The companies hold 
these reserve funds to pay policy hold- 
er s or their beneficiaries. When they 
invest the funds, the companies try to 
obtain the highest rates of return con- 
sistent with a high degree of safety. 
They arc not obligated to make loans 
to farmers, and they may make more 
or fewer new farm loans at. any time. 

The companies tend to concentrate 
their loans in the low-risk agricultural 
areas and to make rather large loans 
in order to service a large volume of 
loans at low cost. Insurance companies 
are most active in the Corn Belt and 
adjoining States. The average size of 
loans they made in the second half of 
1956 was more than 16 thousand dol- 
lars. Loans of all other lenders aver- 
aged 6,800 dollars. 

The home offices of many large life- 
insurance companies are rather far re- 
moved from agricultural areas, and 
ordinarily their loans are made through 
branch offices, local agents, or banks. 

Life-insurance companies offer amor- 
tized loans for terms up to 40 years. 
Repayment plans often are patterned 
on the borrower's special needs. 

Their interest rates usually are high- 
er than those of the Federal land banks 
and the Farmers Home Administra- 
tion, but they generally are lower than 
rates of banks and individual lenders. 
Rates on loans made by major com- 
panies in the first part of 1957 were 5 
to 6 percent. 

Insurance companies are forbidden 
by law in most States to make loans in 
excess of two-thirds of the appraised 
value of the farm. Farms usually are 
appraised on the basis of normal 
values, but companies' policies differ. 

BANKS have long been important in 
financing farm ownership. A farmer 
who needs credit is likely to  seek  a 
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loan from his local bank before he tries 
any other source. Banks were one of 
the few sources of credit for farmers 
during the 1700's and early 1800's. 

The volume of real-estate loans of 
banks more than doubled between 
1915 and 1922. This rapid expansion 
in loans, which was followed by an 
agricultural depression in the next two 
decades, caused ' serious trouble for 
rural banks. Many banks were unable 
to collect their loans and were forced 
into bankruptcy. Bank loans shrank 
steadily during the depression. After 
the Second World War, however, 
banks began to increase their volume 
of loans. On January i, 1957, they 
held farm-mortgage loans amounting 
to 1,386 million dollars/ 

Banks lend the money their patrons 
deposit with them. Those funds are not 
well suited to making long-term loans. 
Demand deposits may be withdrawn 
from the bank at any time, and time 
deposits can be withdrawn on short 
notice. 

Banks tend to concentrate on short- 
term loans to farmers for production 
and living expenses and the purchase 
of livestock and machinery. This leaves 
less money for them to lend for farm 
real-estate loans. 

Some banks make long-term amor- 
tized loans, but most bank real-estate 
loans are lump-sum or partial-pay- 
ment loans made for 5 to 10 years. 
Banks often are willing to renew these 
loans when they become due, particu- 
larly if part of the loan has been repaid 
during the original term. 

A bank loan usually is not suitable 
for a farmer who borrows most of the 
purchase price of his farm. Such an 
owner has little hope of repaying the 
loan within 5 or 10 years, and he must 
face the problem of refinancing his 
debt every few years. He probably 
would be better off with a long-term 
amortized loan. But owners who need 
to borrow only a small proportion of 
the value of their farms may find it 
more convenient to take out a small 
bank loan that can be paid in full 
within a few years. 
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. Interest rates charged by banks tend 
to be higher and less competitive than 
those of other lenders, although this 
situation has changed gradually in 
some States in which public credit 
agencies are most active. Most banks 
in 1957 charged about 6 percent inter- 
est on mortgage loans. 

Banks also act as loan agents for life- 
insurance companies and individuals. 
A banker may arrange for a loan to be 
made by another lender, or he may 
make the loan himself and later sell it 
to an individual or credit institution. 
Banks thus stimulate the flow of mort- 
gage credit from lender to borrower. 

INDIVIDUALS are the chief single 
group of farm-mortgage lenders. We 
know less about them than about any 
other major group of lenders because 
they, unlike institutional lenders, are 
not required by law to prepare and 
publish records of their activities. 

Individuals who hold farm-mortgage 
loans fall into three general categories. 
One group is made up of former own- 
ers who have accepted a mortgage as 
partial payment at the time they sold 
their farms. Others make loans to help 
a relative or friend buy a farm, or they 
may take a mortgage when they trans- 
fer the farm to their heirs. A third 
group comprises individuals who like 
to invest savings in farm mortgages. 

Individuals held more than 50 per- 
cent of the total farm-mortgage debt 
until the depression that followed the 
First World War. High losses caused 
many individuals to liquidate their in- 
vestments in farm mortgages, and by 
1940 the Federal land banks were the 
largest lender in the field. Individuals 
regained first place after the depression. 
They accounted for about 32 percent 
of all mortgage loans in 1957. 

The average term of loans made by 
individuals is generally shorter than 
that of loans made by most institu- 
tional lenders, and average interest 
rates are relatively high. Rates fluc- 
tuate greatly among lenders. Rates on 
loans between members of the same 
family are usually low, while those on 
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loans made to persons outside the fam- 
ily may be high. 

Short-term loans from individuals 
are not a very satisfactory means of 
financing farm ownership. Individuals 
do not have the large financial re- 
sources institutional lenders have. 

The seller of a farm is sometimes a 
good source of credit. He knows what 
the farm will produce and can judge 
how much the buyer will be able to 
pay each year. A former owner often 
is willing to accept a mortgage or sales 
contract, particularly if he considers 
the farm a good investment. 

MISCELLANEOUS LENDERS arc mostly 
mortgage-loan companies, merchants, 
and dealers. They held about 9 per- 
cent of all farm-mortgage debt on 
January 1, 1956. 

Mortgage-loan companies are lo- 
cated in many rural communities. 
They make loans with their own funds 
or act as agents for other lenders. 
Some of their mortgages are sold to 
life-insurance companies. 

Merchants and dealers make loans 
mostly for the purchase of machinery 
or supplies and take a real-estate mort- 
gage as additional security. 

Miscellaneous lenders have no loan 
policies in common. A farm buyer who 
uses this source of credit should make 
sure that interest rates, terms, and 
repayment provisions are in line with 
loans available from other lenders. 

CONTINUING PROBLEMS of land mort- 
gage credit should be recognized by 
both lenders and borrowers. 

Uncertainties caused by fluctuations 
in farm prices and incomes continue 
to be the chief problem in financing 
the ownership of land. Lenders and 
borrowers have often overestimated 
their ability to solve this problem. 
The high incidence of farm foreclo- 
sures in the 1920's and 1930's was 
primarily the result of failure to antici- 
pate the declines in land values and 
farm incomes that occurred after the 
debts were contracted. 

The  causes   of uncertainties   as   to 

price and income are often beyond the 
control of individual farmers and the 
lenders, but the adverse effects of these 
uncertainties on a long-term debt obli- 
gation can be reduced if changes are 
anticipated and provided for in the 
mortgage contract. 

Both lenders and borrowers should 
recognize that fluctuations in farm 
prices and incomes will affect the bor- 
rower's ability to make payments on 
his mortgage. A borrower can reduce 
future risk by making a substantial 
downpayment and by keeping addi- 
tional funds in reserve. 

Borrowers who are permitted to an- 
ticipate future payments in good years 
are less likely to become delinquent in 
years of low incomes. Risks also are re- 
duced when the mortgage contract 
provides for payments that vary with 
crop yields or income. Mortgages with 
variable-payment provisions are not 
yet common, but a usual practice of 
institutional lenders is to defer princi- 
pal payments—and sometimes interest 
payments—when a borrower has a 
poor year. 

Much of my discussion has been 
about the problems involved in bor- 
rowing money to buy land. Borrowing 
involves problems, and sometimes 
farmers get the idea that they should 
avoid debt, or if debt cannot be 
avoided it should be repaid as soon as 
possible. Often neither idea is true. 

A farmer by borrowing money may 
be able to buy a farm that is better 
than any he could rent and will give 
him a better income. Every borrower 
should try to have an adequate reserve 
for his future mortgage payments. But 
after that, he may be better off not to 
reduce his mortgage ahead of sched- 
ule. It may be better for him to im- 
prove his farm instead and add to his 
livestock and machinery. Money wisely 
spent in this way should add to his 
future income and may make him 
more secure than if it were used for 
debt reduction. A farm may be mort- 
gage-free and yet be too small or too 
poorly equipped or have too few live- 
stock to insure a secure living. 
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lOSSGS Ou IcirrnSo Insurance does not prevent 
loss. It spreads the losses of a few among many. By paying a small, 
definite amount annually, a person gets assurance that his burden 
of possible losses may be distributed over a period of years. Insur- 
ance can help stabilize farm income by assuring that even in the 

event of a disaster a farmer will have some cash to meet his obli- 
gations. By Ralph R. Botts and Robert C. Otte, agricultural econo- 
mists, Farm Economics Research Division. 

ALL INSURANCE companies try to follow 
certain common principles. 

They must establish premium rates 
for each class and degree of risk. 
Enough risks must be carried to give a 
reasonably stable experience. The 
company must be safeguarded against 
adverse selection and too great a con- 
centration of risks. 

Premiums must equal or exceed 
losses within relatively short periods of 
time. Aggregate losses must not vary 
too greatly from year to year, or im- 
practically large reserves will be re- 
quired. Losses must occur by chance, 
for otherwise there would be no basis 
for averaging. 

We discuss here only the forms of in- 
surance that cover loss of farm prop- 
erty (including buildings and their 
contents) and farm products, before 
and after harvest and while still on the 
farm. Other forms of insurance may be 
important, however, to farmers and 
others—automobile, life, health and 
sickness, employer's liability, work- 
man's compensation, old age and sur- 
vivorship (social security), and other 
forms of property, personal, and lia- 
bility insurance. 

FIRE AND WINDSTORM insurance is 
needed by farmers more than by any 
other group. 

Farm buildings seldom are of fire- 
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proof construction. Firefighting facili- 
ties often are far away, and a fire may 
bring total loss. 

Farm buildings also are more apt to 
be damaged or demolished by wind 
than other buildings because of their 
construction and the higher, unob- 
structed wind velocities to which they 
are subjected. 

Loss of the farm buildings means 
loss of a place to live for the farm 
family and impairment of its means of 
livelihood. 

Both stock and mutual insurance 
companies offer fire and lightning and 
windstorm insurance on farm build- 
ings and personal property, such as 
machinery and household equipment. 

Mutual companies include the farm 
mutuals, which have at least one-half 
of their insurance on farm property, 
and the general-writing mutuals. 

Within a given State, the stock and 
general-writing mutual companies or- 
dinarily use the same rate manuals 
covering farm property. The mutuals, 
however, usually declare dividends 
(about 20 percent) when policies are 
renewed. 

The stock and general-writing mu- 
tual companies offer term policies and 
1-year policies. The premium for a 
3-year policy is 2.7 times the annual 
premium; for a 5-year policy, it is 4.4 
times  the  annual  premium.  An  ex- 
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ample: If the premium for an annual 
policy is 10 dollars, a 3-year policy 
would cost 27 dollars and a 5-year 
policy would cost 44 dollars. For a 
general-writing mutual company that 
has a 20-percent dividend rate, the re- 
newal premium at the end of 3 years 
would be 21.60 dollars, instead of 27 
dollars; for a 5-year policy, the renew- 
al premium would be 35.20 dollars, 
instead of 44. 

Rates of the stock and the general- 
writing mutuals vary according to loss 
probabilities associated with a number 
of factors. The use (dwelling or barn), 
wall construction, roof flammability, 
and location and the presence or ab- 
sence of lightning rods, a central heat- 
ing plant, and sometimes fire extin- 
guishers all affect rates. Another factor 
is the availability of fire-department 
services—whether the fire department 
is within a specified distance from the 
farm, there is telephone service, and at 
least 3 thousand gallons of water are 
available for the use of a fire truck. 

Farm mutual companies other than 
the crop-hail mutuals may be classi- 
fied as specialized fire (and lightning) 
companies, which do not cover the 
windstorm peril; the fire-wind mu- 
tuals, which cover wind and hail dam- 
age to property other than growing 
crops, in addition to fire and lightning; 
and the specialized wind mutuals, 
which usually cover only wind and 
hail damage (to property other than 
growing crops). 

Most of the fire-wind mutual com- 
panies also cover property damage 
from such minor perils as vehicles, 
explosion, riot, smoke, falling aircraft, 
and, less often, overturn of machinery. 
A few may cover theft of machinery or 
livestock, or both, and loss of livestock 
on highways. Some of the specialized 
fire and specialized wind mutuals cover 
these additional perils. 

Hereafter, we shall call the special- 
ized fire and the fire-wind companies 
farm fire mutuals, because both types 
of companies write fire (and lightning) 
insurance and have at least half of it 
on farm property. 

Many of the farm fire mutuals were 
organized as assessment cooperatives 
in the 1870's and i88o5s. They oper- 
ated in limited areas and made assess- 
ments after losses were incurred. They 
insured mainly against damage to 
buildings by fire and lightning. There 
was little uniformity in the wording of 
policies. Livestock was the chief source 
of power on farms, and there was little 
investment in or insurance on equip- 
ment. Because values were low, the 
amounts of insurance provided were 
low. 

Significant changes have occurred, 
particularly as to volume of insurance 
carried, services performed, and finan- 
cial soundness of the farm fire mutuals. 
There are fewer companies, but they 
have increased greatly their volume 
of business. The proportion of com- 
panies carrying at least 10 million 
dollars of insurance trebled between 
1936 and 1954. The increase came 
partly from the acceptance of nonfarm 
risks and partly from the rise in value 
of farm property, including machinery. 

Other changes include the coverage 
of additional perils, including wind- 
storm, a greater accumulation of safety 
funds or reserves, and wider adoption 
of the practices of collecting advance 
assessments and using standardized 
policies. 

The 1,743 farm fire mutuals on 
December 31, 1954, had 28.8 billion 
dollars of fire (and lightning) insur- 
ance in force, of which about 85 per- 
cent was on farm property. That was 
about 5.5 times the volume of fire 
insurance carried by these companies 
40 years earlier. About 11.4 billion 
dollars of the 28.8 billion dollars of 
insurance also applied to the wind- 
storm peril. In addition, 64 specialized 
windstorm mutuals carried another 7.7 
billion dollars of windstorm insurance, 
making a total of 19.1 billion dollars 
of such insurance in force at the end 
of 1954. 

The Corn Belt and Lake States have 
a greater concentration of farm mu- 
tuals than any other region. Seventy- 
one percent of the farm fire mutuals 
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were located there. They carried about 
64 percent of the total farm mutual 
fire insurance in force at the end of 
1954. Moreover, 83 percent of the 
specialized windstorm mutuals, which 
carried 96 percent of the insurance on 
the books of such companies, also were 
in this region. 

About one in three farm fire mu- 
tuals were covering the windstorm 
peril in one form or another in 1954. 
Only one in five did so in 1946. 

As more farm fire mutuals make 
windstorm insurance available to 
members, more and more specialized 
windstorm mutuals add fire and re- 
lated perils to their coverages. Even- 
tually there may be only one type of 
farm mutual—the wind-writing fire 
mutual. The inclusion of both perils 
and others in one policy should re- 
sult in some savings in overall oper- 
ating expenses. 

Many farm mutuals include in their 
policies a provision for the payment 
of up to 10 percent of the amount of 
insurance on household goods and 
personal property if they are damaged 
or destroyed when off the policy- 
holder's premises. For example, with 
2 thousand dollars of insurance on 
personal property, a policyholder may 
claim up to 200 dollars for clothing 
damaged by fire while it is in storage 
or at a dry-cleaning establishment or 
laundry in a nearby town. 

About two-thirds of the farm com- 
panies, including specialized wind- 
storm and fire mutuals, use 5-year 
policies..These companies usually make 
assessment levies annually, however, to 
pay losses and operating expenses and 
to build up safety funds. 

About three-fourths of the fire mu- 
tuals and three-fifths of the specialized 
wind mutuals charge fiat rates that are 
applicable to all classes of farm prop- 
erty. They do not classify rates accord- 
ing to fire-loss or wind-loss proba- 
bilities. These rates vary widely, even 
as State averages, but they tend to be 
lowest in the Great Plains, Lake, and 
Corn Belt States and highest in the 
Northeastern, Appalachian, Delta, and 
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Southeastern States. In Minnesota, for 
example, they averaged 15.5 cents per 
100 dollars in 1954, compared with 
75.r cents in South Carolina. 

One reason for these low loss and 
assessment rates of the farm fire mu- 
tuals is their practice of inspecting 
properties before acceptance for in- 
surance. About nine in ten follow this 
practice. About two-thirds of them 
also inspect properties both upon ac- 
ceptance and when policies are re- 
newed. Only about one in ten com- 
panies also inspect properties during 
policy terms. 

Most farm mutuals now have safety 
funds or reserves and about seven in 
ten use reinsurance. Reinsurance is a 
transfer of part of the ultimate liability 
for loss from one company to another. 
It enables a company to insure high- 
valued farm properties more ade- 
quately and also to iron out the year- 
to-year fluctuations in the cost of 
insurance to members. 

In all forms of property insurance, 
the company may pay the claim at 
either the actual value of the property 
or the amount necessary to repair or 
replace it, taking depreciation into 
account. Any payment, however, is 
limited to the amount stated in the 
policy. Partial losses thus are payable 
in full unless a deductible amount 
applies. 

Most losses from windstorms are 
small. For example, old roofs or barn 
doors that already need repairs may be 
damaged. Some companies therefore 
include in their policies deductible 
clauses, under which the amount speci- 
fied is deducted from all windstorm 
claims. This may also be offered on an 
optional basis along with a full-cover- 
age policy. Under a 50-dollar-deducti- 
ble clause, for example, that amount 
would be deducted from a claim of 75 
dollars, and the insurance would pay 
only 25 dollars. Nothing would be pay- 
able on a claim of 50 dollars or less. 

Deductible clauses mean lower pre- 
miums. A farmer who keeps his build- 
ings in good shape is likely to favor 
this kind of insurance, as it does not 
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require him to help pay the mainte- 
nance claims of his neighbors. A major 
loss, which would hurt him most 
would still be covered almost in full. 

If a farmer has obtained a loan from 
the Commodity Credit Corporation on 
farm-stored grain, he is not responsible 
for the loss of such grain if there has 
been no negligence on his part. The 
Commodity Credit Corporation will 
assume any loss of sealed grain from 
causes such as fire or windstorm but 
not losses from insect infestation, ver- 
min, or rodents. If insurance covered 
such grain and there were a loss, prob- 
ably the farmer could not collect from 
his insurance company. He would 
have suffered no financial loss. As far 
as he is concerned, the provision in the 
loan agreement serves as a substitute 
for insurance on sealed grain. 

ALL-RISK FEDERAL CROP insurance 
was available on one or more crops in 
818 counties in 1957. More than 330 
thousand producers were insured. 
Wheat, cotton, flax, corn, tobacco, 
soybeans, barley, oats, dry edible 
beans, peaches, and citrus fruit, some- 
times were insured under separate 
contracts. Many different kinds of 
crops also were covered in some places 
under multiple-crop insurance. In all, 
23 different crops were insured in one 
or more counties in 1957. 

This insurance covers the unavoid- 
able natural causes of loss, including 
drought, flood, hail, wind, frost, win- 
terkill, lightning, fire, excessive rain, 
snow, hurricane, tornado, wild ani- 
mals, insects, and plant diseases and 
such other unavoidable causes as may 
be determined by the Federal Crop 
Insurance Corporation, which makes 
the insurance available. Drought has 
been the commonest cause of losses. 

This coverage is essentially a guar- 
antee. (Citrus fruit is an exception.) 
The insurance cannot exceed area- 
average costs of production, which are 
often considered to be 60 percent of 
the county or area-average, long-term 
yield. The coverage is progressive. It 
builds up by stages as the crop ma- 
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tures—somewhat in line with the 
increase in investment as additional pro- 
duction costs are incurred. The maxi- 
mum coverage applies to a crop that 
is harvested. 

The grower is indemnified for the 
difference between his coverage and 
the bushels (or other units) he pro- 
duces. Any deficit in production is val- 
ued at a predetermined price per unit. 
If there is a loss of quality, the actual 
production is valued at a lower price 
while the coverage is valued at the pre- 
determined price. This program in- 
sures yield and quality but not price 
and income. 

Under multiple-crop insurance, the 
coverage in yield units for each crop 
is converted to dollars by using the 
designated price. These dollar cover- 
ages arc then combined. The produc- 
tion of each crop later is converted to 
dollars in the same way. The difference 
between the combined coverage and 
the combined valuation is the amount 
of the indemnity. 

Combining several crops under one 
coverage reduces risks. Each crop is 
subject in part to different risks, and 
good production of one often offsets 
poor production of another. The farmer 
receives a premium reduction for this 
diversification of risk. 

Under another plan, several crops 
may be covered under one contract, 
with the option that losses are still 
settled separately on each crop. Rate 
discounts for diversification do not 
apply as under the other plan. 

Under Federal crop insurance, all 
farmers in a given area, which may be 
as large as a county, have the same 
coverage and pay the same premium 
rate. Coverages and rates are on file 
in the county offices. Insurance must 
be obtained before specified closing 
dates. A policy is continuous, but fail- 
ure to pay premiums before a specified 
date automatically terminates the con- 
tract. Premiums do not include the ex- 
pense of operating the program; that 
is borne by the Federal Government. 

A farmer cannot buy Federal crop 
insurance to cover certain fields, as he 
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can in the case of crop-hail insurance. 
He must insure all he has in the county 
or none. Settlements by fields result in 
the payment of some losses that would 
be avoided on an overall basis, and 
the latter more nearly measures the 
loss to the farmer. High production on 
one field may offset low production on 
another. This balancing of high against 
low production is more likely to occur 
with large acreages and widely sepa- 
rated tracts than with smaller acreages 
and contiguous tracts. 

Federal crop insurance is essentially 
an all-risk yield guarantee, but this is 
not quite true of citrus (not tree) in- 
surance. Citrus contracts cover the 
principal hazards of freeze and wind- 
storm, and one minor hazard, hail. 
The policy is a multiple-peril, not an 
all-risk, contract. Moreover, losses are 
settled on a percentage of damage, 
rather than a deficit-yield, basis. 

Peach (not tree) insurance was of- 
fered experimentally in 1957 in one 
county. Growers can elect coverage 
at 100, 150, or 200 dollars an acre. A 
normal yield per acre is established 
for each insured orchard. When pro- 
duction drops below the coverage in 
bushels (dollar coverage divided by 
fixed price per bushel), the grower 
moves into the loss category. But he 
bears the first 40 percentage points of 
the percentage of damage. A deduct- 
ible clause of this kind holds down 
losses and premium costs. 

As an example of the peach insur- 
ance, suppose a normal yield of 400 
bushels were established for a particu- 
lar orchard. If the farmer elects 200 
dollars of coverage, his effective guar- 
antee is only 60 percent of that figure, 
or 120 dollars an acre—because of the 
deductible feature. The 200-dollar 
coverage divided by the 400 bushels of 
normal yield provides a fixed price 
(50 cents), at which any production 
is valued. If only 100 bushels are pro- 
duced, they are valued at 50 dollars 
(or 50 cents a bushel), and the indem- 
nity is 70 dollars (120 dollars minus 
50 dollars). 

For all crops except tobacco, Federal 
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crop insurance terminates when the 
crop leaves the field. Tobacco losses 
cannot be determined until the insured 
tobacco has been weighed and sold at 
the auction market and the average 
market price has been determined. 
The insurance therefore also covers 
tobacco while it is in the curing barn. 

MULTIPLE-PERIL CROP insurance was 
offered for the first time in 1956 in 
seven States by about 60 stock insur- 
ance companies. 

A few companies attempted to write 
all-risk crop insurance many years ago, 
but the projects were not successful. 

The contracts were written against 
loss of income from the crop by any 
cause, and price declines were more 
important causes of loss than crop 
failures. The insurance of price would 
be desirable if it were feasible, but 
prices are determined largely by hu- 
man actions and are not predictable. 

Factors that affect production are 
largely physical and can be predicted 
in some measure. Also, because price 
declines in a given year affect most 
producers, the spreading of risks be- 
comes almost impossible. 

The 1956 multiple-peril crop insur- 
ance program got started late, and 
fewer than 100 policies were sold. 
These policies covered the perils of 
drought, plant disease, insect infesta- 
tion, freezing, windstorm, flood, ex- 
cessive moisture, excessive heat, and 
some minor hazards. The insurance 
was available on corn and soybeans 
in specified counties in Illinois, Indi- 
ana, Iowa, Minnesota, and Nebraska 
and on tobacco in Kentucky and Ten- 
nessee. 

The insurance was offered as a sup- 
plement to crop-hail insurance. A nor- 
mal yield was established for each 
insurable crop for each area. A farmer 
could get crop-hail insurance for half 
that figure, valued at a fixed price 
per bushel. In an 80-bushel area, for 
example, a farmer could get crop- 
hail insurance on corn for up to 100 
dollars an acre (or 40 bushels times 
2.50 dollars a bushel). 
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In most areas, 30 percent of the hail 

insurance was applicable as crop in- 
surance (30 dollars, for example). If, 
because of the occurrence of a named 
peril, only 30 bushels were produced, 
they were valued at 75 cents each, 
or 22.50 dollars, and the indemnity 
amounted to 7.50 dollars an acre (or 
30 dollars minus 22.50). Stated in 
another way, the guarantee under crop 
insurance was equivalent to placing a 
valuation of 30 percent of the fixed 
price on each bushel of deficit yield 
below half of normal for the area. 

CROP-HAIL insurance is used by more 
and more farmers as protection against 
financial loss because of hail damage to 
growing crops. Much of the increase 
in this insurance has been on corn and 
soybeans in the Midwest and on to- 
bacco and cotton in the Southeast. 

About 55 mutual and 85 stock com- 
panies offer crop-hail insurance. It is 
also available in three States (North 
Dakota, Colorado, and Montana) 
from State hail departments. 

From 42 to 93 percent of the premi- 
ums paid by farmers were returned 
to them as indemnities in 1950-1956. 
Losses were particularly high in 1956. 

Claims are based on the percentage 
of damage as determined by inspec- 
tion. A farmer having 1 thousand dol- 
lars of insurance and 40-percent dam- 
age is paid 400 dollars. He can obtain 
lower rates by taking out a deductible 
policy. In this example, under a 10- 
percent deductible clause, the farmer 
would receive only 300 dollars, but 
his premium would be lower. 

The policy shows the total amount 
of hail insurance on a crop and also a 
per-acre figure. The farmer may claim 
a loss on any part of the insured acre- 
age. Buying insurance late in the sea- 
son does not reduce the premium, be- 
cause the probability of loss increases 
as harvesttime approaches. 

The insurance may be taken on a 
general or a deductible policy. 

General policies usually contain min- 
imum-loss clauses under which no loss 
of less than a specified percentage is 

payable. Losses that equal or exceed 
this minimum amount are payable in 
full. Under a 5-perccnt minimum-loss 
clause, for example, nothing would be 
payable on hail damage of 4 percent 
or less; but if the loss amounted to 5 
percent or more, that percentage of 
the insurance on the damaged acres 
would be payable. This eliminates 
small claims, for which settlement costs 
are high in proportion to the indem- 
nities paid. 

Deductible policies are particularly 
well adapted to areas in which hail 
risk and premiums are high. The de- 
ductible may be as low as 10 percent 
or as high as 25 percent. 

Farmers tend to take hail insurance 
when their crop prospects are good. 
Before taking it, the farmer should con- 
sider the alternative protection pro- 
vided by different policies in relation 
to needs and costs. Suppose a crop 
starts off well and gives promise of 
bringing in 2 thousand dollars. Sup- 
pose, further, that the premium rate 
under a general hail insurance policy 
is 10 percent (or 200 dollars). The 
farmer may decide to carry part of the 
risk himself and spend only 120 dollars 
for insurance. This would buy 1,200 
dollars on a general policy, or enough 
to carry 60 percent of the value. The 
same premium (120 dollars) might 
buy a 10-percent deductible policy for 
1,500 dollars or a 25-percent deduct- 
ible policy for 2 thousand dollars. 

If a loss of less than 50 percent oc- 
curs, the largest indemnity would be 
paid under the general policy. The 
10-percent deductible policy provides 
the greater protection against losses 
between 50 and 70 percent. The 25- 
percent deductible policy is most valu- 
able for protection against losses of 
more than 70 percent. 

Deductible crop-hail insurance can 
be used in combination with all-risk 
crop insurance. The latter covers loss 
from any cause (including hail) but is 
limited to area-average costs of pro- 
duction. There would thus be some 
duplication with a general crop-hail 
policy, which covers cost of produc- 
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tion as well as possible net income. 
Less duplication occurs when crop 

prospects are good than when they 
are poor, and thé amount of duplica- 
tion may be reduced by using a de- 
ductible clause on the crop-hail policy. 

Standing grain and soybeans are in- 
sured against fire (and lightning) loss 
by some stock and mutual companies, 
particularly in the Northwest. Insured 
fields must be specifically described. 
Companies in some States make the 
insurance available as a supplement 
to crop-hail insurance. The fire insur- 
ance applies to all fields covered by 
crop-hail insurance. The two cover- 
ages expire at the same time. 

LIVESTOCK insurance against death 
from fire (and lightning), windstorm, 
and related perils may be obtained 
from most stock and mutual insurance 
companies. Lightning is the common- 
est cause of loss. 

A farmer may obtain a different 
amount of insurance on each specifi- 
cally described (usually high-valued) 
animal; or he may insure all animals 
of a kind, as personal property, for a 
blanket amount. In the latter case, a 
specified maximum amount of insur- 
ance usually applies to any one animal. 

Many companies, including more 
than a third of the farm companies, 
also use a pro rata clause in settling 
livestock losses that occur in connec- 
tion with blanket or herd coverage. 
The amount of insurance on the herd 
or class of animals is prorated over 
the number of head owned at the time 
of loss. With such a clause in effect, 
the company is liable for the least of 
three amounts with respect to an ani- 
mal: The prorated amount, the speci- 
fied maximum, or the actual value of 
the animal. 

All-risk mortality insurance on live- 
stock, covering accidents and disease, 
as well as other perils, is uncommon, 
although it was widely available in the 
1920's. One large company now writes 
all-risk livestock insurance on horses 
and cattle only—not range cattle. All 
insured animals must be kept under 
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daily supervision and care. Indemnifi- 
cation is made only upon the death of 
the animal. Other companies offer all- 
risk insurance on show animals, breed- 
ing stock, and racehorses. A few make 
it available on the livestock of 4-H 
Club members and Future Farmers of 
America or as coverage on animals 
while in transit. 

A comparison of the policies of two 
companies, A and B, will indicate the 
range in all-risk livestock coverages 
now available from a few companies. 
Both cover range cattle as well as show 
animals and racehorses. The insurance 
also covers transit losses. Rates are 
higher for animals less than about 3 
months old and animals more than 7 
or 8 years old. 

Coverage on specifically described 
young cattle increases automatically 
by 1 o percent of the original coverage 
per month—for 5 months in the case of 
company A, and for 12 months in the 
case of company B. Coverages of both 
companies during the fifth month are 
140 percent of the original coverage. 
But the coverage of company A re- 
mains at 140 percent, while the cover- 
age of company B during the 12 th 
month has increased to 210 percent 
of the original amount of insurance. 
For company A, the premium is 4.9 
percent of the average coverage for the 
year; for company B, it is 5.8 percent. 

Insurance on specifically described 
mature animals, under which the cov- 
erage remains constant, may be ob- 
tained from either company. For dairy 
or beef cattle, company A charges a 
premium equal to 5.5 percent of the 
insurance, and company B charges 6 
percent. 

Both companies offer herd insurance 
on cattle. Not fewer than 10 animals 
may be insured. The policy of com- 
pany A will pay not more than one- 
fourth of the insurance for any one 
animal. The maximum for company 
B is 50 percent for one animal. The 
premium is 3 percent of the insurance. 
Claims are subject to a deductible 
equal to the amount of the premium. 

Forest fire (and lightning) insurance 
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is available in Southern States from at 
least two companies. Young planted 
stands and merchantable timber may 
be insured. Such insurance makes 
loans on standing timber more readily 
available at lower interest rates and 
encourages the replanting of trees in 
areas devastated by fire. The company 
prefers large holdings that are in the 
care of qualified foresters, although 
they will consider applications from 
owners of small tracts. 

The basic rate in one Southern State 
is 56 cents per 100 dollars of insur- 
ance—subject to certain debits and 
credits. 

Credits, or reductions from the basic 
rate, of 15 percent arc given for forest 
protection; 5 percent for a tree size of 
12 inches or more in diameter, breast 
high; 5 percent for fire-resistant spe- 
cies; 2 percent for heavy density of 
growth; and 2 percent for light under- 
brush. 

Debits, or additions to the base rate, 
are as follows: Lightning, 2 percent; 
naval stores, 20 percent; railroads, 5 
percent; recreation, 10 percent; paved 
State roads, 5 percent; no fire protec- 
tion, 50 percent; tree size of 0-5 inches 
at breast height, 50 percent; steep ter- 
rain, 10 percent; heavy underbrush, 
10 percent; and other recognizable 
hazards, 5 to 100 percent. 

The premium rate includes a charge 
equal to 80 percent of the annual 
premium for the additional hazard in- 
curred from February through June. 

Under this plan, the insurance cov- 
erage on young trees increases by 4 
dollars an acre for each additional 
year of age of trees up to about 20 
years of age. For example, coverage on 
2- to 3-year-old trees might be 4 dol- 
lars an acre; age 3 to 4, 8 dollars; and 
15 to 16 years, 56 dollars. 

FLOOD INSURANCE for most types of 
farm property generally has been un- 
available. (All-risk Federal crop insur- 
ance, multiple-peril crop insurance, 
and some types of livestock insurance 
are limited exceptions.) 

Private  insurance  companies  have 
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had little success in this field. A com- 
pany organized to sell flood insurance 
at St. Louis, Cairo, and New Orleans 
after floods in 1895 and 1896 was ru- 
ined financially by a flood in 1899. 

Several factors have prevented the 
successful operation of flood insurance. 
The necessary information about fre- 
quency of flooding and resulting losses 
is not available for many areas. Be- 
cause losses are limited to flood plains, 
only persons who have a high proba- 
bility of loss would take the insurance, 
and consequently the premiums would 
be high. 

The chief stumbling block, however, 
is the need for huge reserves. William 
G. Hoyt and Walter B. Langbein, in 
their section on insurance in volume 3 
of the Hoover Commission's Task 
Force Report on Water Resources and 
Power, June 1955, estimated that re- 
serves for a nationwide flood-insurance 
program, based on a 25-year average, 
would have had to be 7 times the 
average annual loss. The necessary 
ratio of reserves to average annual loss 
would be even greater for smaller 
areas. Based on the same 25-year 
period, the Ohio Valley would have 
required reserves 14.5 times the aver- 
age annual loss. 

A company may be faced with a 
high-loss year before it can accumu- 
late the necessary reserves. Because it 
may take a long time for premiums 
and losses to average out, flood insur- 
ance is not attractive as a business 
undertaking. 

The Federal Government, however, 
can take a longer view. The Ameri- 
can public is already investing large 
sums each year in flood-control and 
disaster-relief programs, both Govern- 
ment and private. Flood insurance, 
along with flood forecasting, zoning, 
and other adjustments in the use of 
flood plains, can be used both as a 
complement to and a substitute for 
flood-control structures. The only al- 
ternative in many areas is to live with 
the river. Flood insurance can make 
it easier to do that. 

The Congress in 1956 provided for 
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an experimental program of flood in- 
surance (Public Law 1016), under 
which real and personal property, both 
farm and urban (including property 
of State and local governments), could 
be insured against damage from flood- 
ing. The law provided for insurance 
in amounts up to 10 thousand dollars 
on dwellings and up to 250 thousand 
dollars on commercial property. Sixty 
percent of the "estimated" (actuarial) 
rates were payable by the insured 
persons: the other 40 percent was to 
be subsidized by the Federal Govern- 
ment. The law provided that after 
July 1, 19585 insurance could be of- 
fered only in areas where flood-zoning 
restrictions had been adopted and that 
half of the Federal subsidy must be 
borne by the States after July 1, 1959. 

The program was to be operated on 
an experimental basis for 5 years. 
Considerable progress was made in 
1956 and 1957 in planning and making 
tentative arrangements. The 85th Con- 
gress (ist session) did not appropriate 
funds, however, and the program be- 
came inoperative. 

The planned program provided that 
for each claim there would be a de- 
ductible equal to the first 500 dollars 
plus 5 percent of the remaining loss. 
Policies for dwellings could be ob- 
tained with 80 percent coinsurance or 
no coinsurance requirement. Policies 
for commercial property could be ob- 
tained with 80 percent, 50 percent, or 
no coinsurance provisions. (Coinsur- 
ance means that any payment for loss 
will be reduced if the policy-holder 
fails to have his property insured for 
the specified percentage of its value.) 

Six zones, which included 14 river 
basins, were established. Base rates 
before deducting the subsidy ranged 
from 2 to 3.75 dollars per 100 dollars 
of insurance for 80-percent coinsur- 
ance, depending upon the zone. These 
rates were for either buildings and 
contents or contents alone and for 
construction of brick or stone. Policies 
were contemplated for buildings alone 
at 75 percent of these rates. Frame 
construction added 10 percent to the 
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base rate. Rates on contents were 
reduced by one-third if they were kept 
above the first floor of the building. 
After the subsidy, the policy-holder 
paid only 60 percent of the gross rates. 

Under the planned program, premi- 
ums would have been doubled for 
property built over water. A surcharge 
of 10 percent was to be added for 
counties bordering on the Atlantic 
coast from Maine to the Virginia 
Capes. From the Capes south around 
Florida and the Gulf of Mexico, 20 
percent would have been added in 
coastal counties. Rates for policies with 
no coinsurance provision would have 
been 3 times those for 80-percent co- 
insurance. 

If a building, excluding contents, 
of frame construction were insured 
"flat"—with no coinsurance—and if 
this building were not located over- 
water but in a coastal (10-percent 
surcharge) county in a zone carrying 
a 3-dollar base rate, the policyholder 
would have paid 4.90 dollars per 100 
dollars of insurance, calculated as 
follows: 3 dollars times 0.75 times 1.1 
times 1.1 Limes 3 times 0.6 equals 4.90 
dollars. 

The program as planned would have 
classed service buildings on farms, as 
well as the house, as dwellings. Fences 
could be included in the policy. Total 
insurance coverage for one farmstead 
would have been limited to 10 thou- 
sand dollars. Thus a farmer would 
have had to decide just how to allo- 
cate this coverage among his house and 
other buildings, their contents, and 
fences. 

Under the 80-percent coinsurance 
provision, the indemnity would equal 
the loss times a fraction consisting of 
(1) the amount of insurance carried, 
divided by (2) 80 percent of the value 
of the property; but any indemnity 
would be limited to the amount of in- 
surance. On dwelling property, an 80- 
percent coinsurance requirement would 
be satisfied by 10 thousand dollars of 
insurance on property valued at 12,500 
dollars. With that much insurance, 
partial  losses   (up  to  the  insurance) 
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would be payable in full, as far as co- 
insurance is concerned. On the other 
hand, as only 10 thousand dollars of 
insurance could be obtained, dwelling 
claims would not be scaled down, 
because of coinsurance, in the case 
of properties valued at more than 
12,500 dollars that were insured at the 
maximum. 

The deductible amount of 500 dol- 
lars plus 5 percent of the remaining 
loss (considering coinsurance) would 
then be applied. 

The payment under an 80-percent 
coinsurance contract would amount to 
( 1.1875 times amount of loss times 
ratio of insurance to value) minus 475 
dollars. Under a "flat" coverage con- 
tract, it would amount to (0.95 times 
amount of loss) minus 475 dollars. 
These formulas combine the coinsur- 
ance (if any) and the deductible calcu- 
lations. Minus results indicate that no 
indemnity is due. 

The maximum payable was also 
limited to the amount of insurance or 
the amount of the loss, whichever 
would be less. For example, under 80- 
percent coinsurance on a building in- 
sured for 5 thousand dollars but 
valued at 12,500 dollars, nothing 
would be payable for a loss of 1,000 
dollars and 1,900 dollars would be due 
on a loss of 5 thousand dollars. Under 
identical conditions, the flat-coverage 
contract would pay 475 dollars and 
4,275 dollars, respectively. 

The future of Federal flood insur- 
ance is uncertain. Any new program 
probably would differ from the one we 
described. The research and planning 
of the Federal Flood Indemnity Ad- 
ministration might provide a basis for 
some future program, however. 

MISCELLANEOUS forms of insurance 
available on farm (as well as on urban) 
property include the personal property 
floater which covers personal property 
belonging to and used or worn by the 
insured person or members of his 
family. The policy is all risk in charac- 
ter. It covers loss by theft and damage 
by flood and even extends to house- 
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hold goods. So a person with other in- 
surance on the contents of a dwelling 
would have duplicate coverage against 
damage by fire, windstorm and related 
perils. Payment for any loss would be 
shared by insurers. 

New forms and combinations of in- 
surance are constantly evolving. A 
so-called "package" policy, now avail- 
able to urban homeowners, may soon 
be made available to farmers. Under 
it, liability and minor perils are cov- 
ered in the same policy with the prop- 
erty insurance. 

THIS CHECKLIST may be helpful: 
Be sure your fire insurance is ade- 

quate. Replacement costs have in- 
creased greatly. Household contents 
and personal property are most likely 
to be under insured. 

Do you have deductible wind (or 
extended-coverage) insurance? By 
bearing the small losses yourself, you 
save premiums. 

Do you have personal liability insur- 
ance? It is almost as necessary as fire 
insurance. You also need employer's 
liability or workmen's compensation 
insurance if you hire workmen. In- 
creased liability protection (higher 
limits) costs only a little extra. The 
liability on your car applies only to its 
operation. 

Do you receive all rate credits due 
you because of fire-resistive construc- 
tion, a central heating plant, lightning 
rods, and so on? 

Are policies in your name? Are all 
buildings covered? Are some insured 
that have since been torn down? If 
property has been mortgaged, did you 
notify your insurance company? An 
insurance contract is a personal one. It 
does not follow the property. 

Could you make out if you lost your 
principal cash crop? If not, you need 
all-risk crop insurance to cover pro- 
duction costs. It may be available in 
your county. Crop-hail insurance also 
can be obtained from private insur- 
ance companies to cover crop losses 
due to hail damage. This insurance 
can cover profits above costs. 



How taxes affect the 
IclUCl clllCl IcirniGrS. Taxes are as important 
and sometimes as burdensome to farmers as they are to other 
citizens and, besides, have a vital influence on national policies 
pertaining to the use, tenure, and value of land. Faulty assess- 
ments, overtaxation, tax delinquency, taxation of farm income, 
and assessment of suburban acreage are some of the subjects 
treated in this informative chapter. By Frederick D. Stocker, Farm 

Taxation Unit, Farm Economics Research Division. 

THE TAX SYSTEM has much to do with 
landownership and use. Taxation 
modifies the allocation of land between 
agricultural and nonagricultural uses 
and the pattern and intensity of its use 
in agriculture, it bears on the tenure 
of land, as between owner-occupants 
and tenants and between older and. 
younger operators. It affects the bal- 
ance between large holdings and the 
family-size farms. 

Taxation has been used in some 
countries to break up large estates, 
discourage absentee ownership, or 
force idle lands into use. American tax 
policy generally has subordinated aims 
of this kind to the prime objective of 
raising revenue. But effects there have 
been nonetheless, and we cannot safely 
ignore them. 

Of income taxes, levies on property, 
and death taxes, all of which have an 
effect on land, the property tax is in- 
volved most directly. 

As used in the United States, the 
property tax is an ad valorem levy, a 
flat-rate tax according to value. It is 
the chief source of revenue for local 
governments, and it also supplies some 
State revenue. The base includes land 
and improvements and, in most States, 
various categories of personal property. 
Our concern here is primarily with the 
part of the tax that applies to land. 

Generally accepted economic doc- 
trine holds that the chief result of a 
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land tax is to reduce land values. The 
tax is imposed directly on the land and 
becomes a legal claim against the 
property itself. 

An owner can do little or nothing to 
escape it. If he sells the property, the 
price he receives is lower because of 
the tax. To realize a rate of return 
equivalent to that obtainable on other 
investments, any prospective purchaser 
must reduce his offering price in line 
with the reduction in return after tax. 
In effect, he buys the property free of 
tax. 

If the tax is considered to be perma- 
nent, land values will fall exactly in 
proportion to the reduction in the net 
return—that is, the tax will be capital- 
ized into the value of the land. If the 
tax is thought to be temporary, it will 
be capitalized only in part, and land 
values will fall less than in proportion 
to the reduction in net return to the 
land. The uncapitalized portion of the 
tax would then remain with the owner 
in the form of a lower-than-normal 
rate of return on his land. 

The property tax is one of many 
forces at work in the market for land. 
Its effects are therefore obscure. Changes 
or prospective changes in tax levels 
nevertheless constantly contribute to 
readjustments in land values in the di- 
rection of an equilibrium, in which the 
after-tax return on farmland is com- 
parable to that on other investments. 
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The effects of land taxes on prices 
of farm products must be considered 
jointly with the question of effects on 
the amount of land used in agriculture. 
If land is withdrawn from production 
as a result of a tax on land, farm output 
will ordinarily, tend to fall and prices 
of farm products to rise. But if the 
supply of farm products is unaffected 
(assuming that demand is unchanged), 
prices will not change. 

The supply of farmland is not abso- 
lutely rigid. New land is brought into 
agriculture through irrigation, drain- 
ing, and clearing woodland, and other 
land is going into building sites, rights- 
of-way, and other nonfarm uses or is 
being abandoned. The question to be 
answered is whether and how land 
taxes influence these shifts. 

A property tax tends to limit the de- 
velopment of lands or to cause lands 
to fall into a lower use only to the ex- 
tent that the value and productivity 
of land depend on the owner's own 
efforts. If an individual can add to the 
value of an arid tract by irrigating it, 
a tax on land values will reduce the 
profitability of such an investment. 

For example : Land that requires a 
permanent investment of a hundred 
dollars an acre to irrigate will in fact 
be brought into cultivation only if the 
value of this land in irrigation exceeds 
a hundred dollars. Its value, in turn, 
depends on the return after tax; with 
a given productivity, the value will be 
lower as the tax gets higher. As in this 
instance the property tax is based on 
values created by individual effort, it 
tends to discourage such efforts. When 
the margin of profit on newly irrigated 
lands is small or uncertain, the tax may 
well discourage the growth of agricul- 
tural output and contribute to higher 
prices of farm products. 

This applies also to lands that re- 
quire expenditure of effort or money 
to retain their value. Much farmland 
requires constant care to prevent ero- 
sion or ditches to prevent flooding. A 
tax on values that rest on certain ac- 
tivities on the owner's part may lead 
him to discontinue those practices and 
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thus may reduce the productive capac- 
ity of the land. Under modern agricul- 
tural methods, in which much money 
and attention are directed toward pro- 
tecting and enhancing the farmer's in- 
vestment in land, a tax on land values 
may produce noticeable effects on the 
acreage and quality of productive land. 

It is still true, however, that much 
of the usable farmland has a value and 
a physical productivity that is derived 
mainly from the natural qualities of 
the soil rather than from personal ef- 
forts. The effects of taxation on these 
lands depend partly on how heavy the 
tax is. 

As long as the tax is not so great as 
to absorb the entire net return to land, 
there is no reason to expect taxation 
to cause this kind of land to be aban- 
doned or its use to be altered. As the 
tax is a fixed charge, it cannot influ- 
ence production decisions as to either 
method or intensity of use. If it pays 
to farm a certain piece of land before 
the tax, it will continue to pay (al- 
though not so well) after the tax is 
imposed. If the land is used in its high- 
est capacity before the tax, this use will 
not be disturbed by the tax. An excep- 
tion occurs when land is not used in 
its most productive capacity. A prop- 
erty tax and the resulting squeeze on 
income will then place additional pres- 
sure on the owner to utilize his land 
more effectively. 

But if the tax takes the entire net re- 
turn to land or exceeds it, the owner 
will be inclined to abandon the prop- 
erty. This is an exceptional case, be- 
cause the property tax is based on cap- 
ital values, which depend in turn on 
the net return. A property that yields 
no net return (and has no prospect of 
doing so) has no value and should 
properly bear no tax. A tax that ex- 
hausts the net return—thereby, in ef- 
fect, expropriating the owner—strongly 
indicates faulty assessment. 

INACCURATE ASSESSMENT is another 
matter. Assessors commonly apply a 
more or less standard valuation per 
acre to broad categories of land. The 
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result is that land with below-average 
yields often is overtaxed. When that 
happens, land that is marginal (in the 
sense that it yields no net return) bears 
a confisca tor y tax. Unless the owner of 
such land expects improved prospects 
later, he will have no incentive to re- 
tain the land. Nor would any pur- 
chaser have reason to take title. The 
land therefore would be abandoned. 

Abandonment of farmland for tax 
reasons occurs commonly in declining 
farming areas where production and 
returns are meager. Because this land 
is marginal, its withdrawal usually 
affects aggregate farm output and agri- 
cultural prices very little. 

Either faulty assessment or taxation 
of manmade values therefore can lead 
to changes in the amount of land em- 
ployed in agriculture. In addition, cul- 
tivation of new lands, land values, and 
net returns are influenced by the level 
of land taxes in relation to the tax 
burden on competing forms of invest- 
ment—for while a land tax, properly 
assessed, does not affect land at the 
margin, it does depress the returns on 
intramarginal acreage and its value. 

A truly general property tax, one 
that would apply equally to all cate- 
gories of real and personal property, 
would have few if any discriminatory 
effects. There is some evidence, how- 
ever, that the property tax as it is 
used in the United States discriminates 
against real property, and that farm 
buildings and land tend to be over- 
taxed relative to nonfarm real estate. 

The property tax favors the owner of 
personal property over against the 
owner of real property. Real estate is 
always included in the tax base, but 
all or much of the personal property is 
exempt by law in some States. In other 
States, administration of the tax is 
such that personal property often is 
overlooked. 

Intangible personal property, such 
as securities and bank deposits, are 
particularly likely to escape taxation. 
Some States have attempted to achieve 
more complete assessment by estab- 
lishing special low rates of taxation for 
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intangible assets. But even though it 
were completely successful, a policy of 
this kind would leave this class of per- 
sonal property in a favored spot. 

In view of this. discrimination, it is 
safe to conclude that the property tax 
enhances returns on income-producing 
forms of personal property and the 
values of such assets relative to real 
property and that investment in per- 
sonal property is stimulated accord- 
ingly as compared with investment in 
land. 

Within the category of real property, 
farm land and buildings tend to be 
overtaxed. Studies by the Kansas State 
Tax Commission, for example, indi- 
cate that in 1956 rural real estate was 
assessed for an average of 25 percent 
of full value, compared with 19 percent 
for urban property, and that this 
general situation has held true for 
many years. 

Another report shows that 73 Iowa 
counties assessed rural properties in 
1955 at a higher average ratio than 
urban properties, and that the reverse 
was true in only 19 counties, while in 
seven the averages were the same. 
Many other studies have shown similar 
results. 

Homestead exemptions in some States 
have contributed to the relative over- 
taxation of farmland. When they were 
first introduced in the 1930's, home- 
stead exemptions were promoted by 
farmers and farm groups as a device 
to lessen the burden of real-estate taxes 
on owner occupants and to meet the 
threat of delinquency. But the exemp- 
tions have continued in effect, even 
though the problem of delinquency is 
no longer acute. 

Moreover, the general rise in farm 
property values has reduced the sig- 
nificance of a limited exemption to a 
farm owner, while the increased preva- 
lence of homeownership in cities has 
greatly enhanced its value to owners of 
nonfarm residences. As a result, farm 
property may bear a larger share of 
the real-estate tax burden than it 
would bear in the absence of a home- 
stead exemption. 
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A study of homestead exemptions 

disclosed that in Minnesota and Okla- 
homa—two States for which such a 
breakdown is available—rural prop- 
erty has declined steadily since the 
ig305s as a proportion of the assessed 
valuation of all exempted homesteads. 
Rural property in Minnesota accounted 
for 40 percent of all exempt property 
in 1936 but for only 29 percent in 1950. 
The proportion in Oklahoma declined 
from 44 percent in 1937 to 25 percent 
in 1954. 

Finally, an overtaxation of farmland 
comes about in some States from the 
practice of granting exemptions to 
attract new industry. A few States give 
this policy legal sanction. Others per- 
mit it in the form of an extralegal 
exemption. The result in either event 
is to place a disproportionate burden 
on the owners of nonexempi property, 
which in those States means largely 
farm property. 

THE BURDEN OF TAXES on agricul- 
tural land is indicated by several com- 
parisons, none of which in itself is an 
adequate measure but which together 
give a fairly complete picture. 

Statistics compiled in the Depart- 
ment of Agriculture show that levies 
on farm real estate in 1956 averaged 
91 cents an acre. They varied by 
States from a high of 6.52 dollars in 
New Jersey to a low of 9 cents an acre 
in New Mexico. The variations among 
States reflect partly differences in 
values of farmland. Expressed as a per- 
centage of the market value of farm- 
land, the range in 1956 was from a 
high of 2.23 dollars per 100 dollars in 
Maine to a low of 33 cents in New 
Mexico. The national average was 90 
cents per 100 dollars of full value. 
Variations among States in tax levies 
per 100 dollars of value depend some- 
what on the degree to which individual 
States rely on property taxes rather 
than other sources of revenue to 
finance State and local public services. 

Taxes levied on farm real estate in 
1956 were an alltime record in relation 
to the acreage of farmland in private 
ownership. Real-estate taxes per acre 
trended sharply upward after the 
close of the Second World War. They 
were more than twice as high in 1956 
as in 1945. The rise in taxes per 100 
dollars  of full  value was  much  less 

TAXES LEVIED ON FARM REAL ESTATE IN THE UNITED STATES 

Taxes per acre 

Total taxes 

Tear 1 1,000 dollars 
1890  81,866 
1900  105,582 
1910  1G5,739 
1920  483, 020 
1930  566,839 
1940  401,087 
1945  464,810 
1946  518,734 
1947  605,380 
1948  655,957 
1949  706, 152 
1950  740,573 
1951  772,785 
1952   804,489 
1953  838,873 
1954  869, 703 
1955  928,361 
1956  977,401 

1 Year of levy but not necessarily year of payment. 

Amount 

Dollars 

13 
13 
19 
51 

57 
39 
44 
49 

V. 
66 
69 

; 
11 
s? 

Index 

= 100) 

It 
91 
244 
277 
187 
213 

237 
276 
298 
320 

335 
350 
365 
381 
394 
421 

440 

Taxes per 
100 dollars 
of full value 

Dollars 

0.47 
•79 

i-31 
1. 18 
•77 

:i 
:11 
.81 
.84 

•92 
•90 
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Net cash rent per acre before taxes 

States I937~4i 

Dollars 

Illinois  6. 97 
Indiana  4. 04 
Iowa :  5.19 
Kansas  1.92 
Michigan  2. 50 
Minnesota  3, 16 
Missouri  2. 46 
Nebraska  2.10 
North Dakota  . 78 
Ohio  3. 16 
South Dakota  1.24 
Wisconsin  3. 00 

^47-49 

Dollars 

9-51 

8. 94 

8.98 

3-91 

4-93 
5-32 

4-69 
4-03 
1.94 
5- 57 
2.23 
6.35 

^952-54 

Dollars 

13. ID 
10. 90 
11.20 

5.17 
6.56 

7.44 
6. 29 
5.28 
2.65 
6.50 

3 77 
8.65 

Real-estate taxes per acre 

^37-41 

Dollars 

74 
10 

43 
45 
80 

37 
45 
20 
62 

36 
91 

^47-49 

Dollars 

2. 06 
I. 40 
1.82 
.64 
•73 

1. 46 

.64 

.65 
•31 
.87 
•31 

1. 62 

i952~54 

Dollars 

3.20 
1.65 

2-57 
.88 

■99 
1-97 
1. 11 

1.03 

•47 
133 
•71 

2. 26 

Proportion of net rent absorbed by 
taxes 

1937-41 

Percent 

16 
18 
21 
22 
18 

25 
15 
21 
26 
20 

29 
30 

^47-49 

Percent 

22 
16 
20 
16 

15 
27 

14 
16 
16 
16 

14 
26 

1952-54 

Percent 

24 
15 
23 
17 
15 
26 
18 
20 
18 
20 

19 
26 

TAXES AND NET RETURN ON REAL ESTATE FOR 7 SELECTED TYPES OF FARM; AVERAGES FOR I937-I94I5  1947-1()49, AND 1954-I956 

Net return to real estate. Proportion of net return absorbed 
before taxes 1 Real-estate taxes by taxes 

Type of farm                                     1937-41     ^47^49     ^54^ ^937-41 *947~49 ^54^56 ^37^41 ^47-49 ^54-56 

Dollars      Dollars      Dollars Dollars Dollars Dollars Percent Percent Percent 

Corn Belt hog-dairy            363        1,783            378 147 235 375 4% ^3 99 
Wheat-small grain              44        3,037         1,289 142 315 440 322 10 34 
Winter wheat            602        6,868        2,121 186 346 576 31 5 27 
Wheat-pea        1,611        8,267        8,129 291 529 730 18 6 9 
Southern Piedmont cotton            149            391             417 34 40 55 23 10 13 
Corn Belt cash grain        1,575        5,723        4,296 277 537 935 18 9 22 
Northeast dairy            219         1,320            837 190 265 423 87 20 51 

1 Source: Farm Costs and Returns and unpublished data in the Department of Agriculture. 
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marked because of the rise in values of 
farmland during the period. The 1956 
average of 90 cents compares with 77 
cents in 1945 and a peak of 1.52 dol- 
lars in the depression year of 1932. 
The tax per 100 dollars of full value 
averaged 90 cents in 1954-1956, com- 
pared with 88 cents in 1947-1949 and 
1.17 dollars in 1937-1941. 

Additional light on the burden of 
farm real-estate taxes comes from a 
comparison of real-estate taxes on 
cash-rented farms with the net cash 
rent before real-estate taxes. Such a 
comparison for the 12 North Central 
States, where cash renting is common, 
shows that in 1952-1954 taxes took 
about one-fifth of the before-tax re- 
turn to the landlord. In 10 of these 
States, according to this measure, the 
burden of real-estate taxes was greater 
than it had been in 1947-1949, but in 
only five was it greater than in 1937- 
1941. 

A third indication is found in De- 
partment of Agriculture data on farm 
costs and returns, which provide a 
basis for estimating the proportion of 
the net returns to farmland that is 
absorbed by taxes. In this calculation, 
a certain portion of the total return to 
the operator is treated as a return to 
management and labor, and the resid- 
ual amount as the net return to land. 

A comparison of seven selected types 
of farms in 1952-1954 shows a varia- 
tion in the tax, expressed as a propor- 
tion of the return, from a low of 9 
percent for the Washington State 
wheat-pea farm to almost 100 percent 
for the Corn Belt hog-dairy farm. 
These farms all carried a larger tax 
"burden" in 1937-1941 than in 1947- 
1949, but for only 3 of them was the 
part of the return absorbed by taxes 
greater than in 1937-1941. 

A comparison of real-estate taxes 
and the net income of farm proprietors 
from agriculture shows that taxes 
averaged 7.7 percent of income in 
1954-1956, compared with 4.5 per- 
cent in 1947-1949 and 8.9 percent in 
1937-1941. 

Taken together,  these data suggest 
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that real-estate taxes in the past few 
years have become somewhat heavier 
than they were in 1947-1949, but that 
they are generally less burdensome 
than in 193 7-1941. One should note, 
however, that real-estate taxes are slow 
to reflect changing economic condi- 
tions. Thus, if farmland values, in- 
comes, or returns were to show any 
considerable decline, it is probable 
that the burden of real-estate taxes as 
measured by the indicators I have 
listed would rise sharply. 

THE FIXED CHARGE that a land tax 
places on the farming enterprise has an 
influence that is not revealed fully in 
its amount. 

Real-estate taxes are part of the 
overhead cost of doing business. Un- 
like outlays for seed, fertilizer, hired 
labor, and other operating expenses, 
this cost cannot be adjusted readily to 
a changing scale of operations. The 
tax must be paid regardless of output 
or income. It continues even though 
the land is idle. Only by selling his 
real estate can a farmer get out from 
under the real-estate tax. 

This aspect of the real-estate tax 
causes it to be particularly burdensome 
in high-risk farming areas, where a 
farm owner may realize little or no 
income for several consecutive years 
while taxes continue. As long as long- 
run income prospects are unchanged, 
land values are unaffected and no ad- 
justment in assessments is to be ex- 
pected. Of course, if a succession of 
low-income years depresses market val- 
ues, assessment should be reduced cor- 
respondingly. As the tax is typically 
administered, however, assessments are 
slow to adjust to changed market val- 
ues, and farmland in declining agri- 
cultural areas often continues for years 
to be assessed and taxed on the basis of 
an economic potential long since lost. 

Even with good assessment, however, 
the fact that land taxes are a fixed cost 
places an obstacle in the way of diver- 
sion of land to lower uses. For example, 
a transfer of substantial acreage in the 
Great Plains from cropland to grazing 
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or other uses often is held to be desir- 
able for conservation purposes as well 
as on grounds of long-run economic 
efficiency. Such a transfer would re- 
quire shifting cropland into uses in 
which prospects for profit are lower, 
at least in the short run. Land values, 
however, are based on use of land in 
its most profitable capacity. As long 
as this potential is unchanged, assessed 
values would not decline. Although a 
heavy tax in itself would not affect the 
relative profitability of the various uses 
of land, the fact that taxes continue 
unabated may well lead the owner to 
utilize his land most intensively to 
avoid loss. 

The rigidity of real-estate taxes based 
on land values works against such Gov- 
ernment programs as the Soil Bank 
and the various restrictions on plant- 
ings, which are designed to reduce 
output. 

For example, a farmer who is con- 
sidering placing land in the Acreage 
Reserve part of the Soil Bank Program 
must consider the extent to which he 
can reduce expenses by curtailing out- 
put. The more he can reduce his ex- 
penses, the more attractive the pro- 
gram will appear to him. If his costs 
are inflexible, he will require a larger 
Soil Bank payment to compensate for 
the cut in production. His real-estate 
tax is one cost that will not decline. 
The levy is unlikely to drop as land is 
withdrawn from cultivation, for even if 
the market value should decline, the as- 
sessment would probably be unchanged. 
In fact, placing land in the Soil Bank 
may well enhance its fertility and po- 
tential productivity, thereby providing 
the basis for an actual increase in 
market value and assessment for tax 
purposes. 

If real-estate taxes were keyed more 
directly to current earnings, farmers 
would be more responsive to Govern- 
ment inducements to reduce output. 

A landowner who is faced with a 
choice between present returns from 
his land and a future but possibly larger 
return that might result from more con- 
servative use of the land is likely to 
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choose the immediate return. The dis- 
count that attaches to future returns en- 
courages rapid exploitation of land even 
at the expense of future productivity. 

Any Government program designed 
to encourage conservation or curtail 
current output must overcome this in- 
herent preference for immediate prof- 
its. The real-estate tax accentuates this 
preference. It places an annual charge 
on the land, whether it is idle or in use. 
If it is idle, the land yields no current 
income from which to pay taxes. The 
owner of such land therefore is under 
some pressure to keep it in use so that 
it will yield the largest current profit, 
even though its future productivity po- 
tential may be impaired. 

The experience of some of the Lake 
States in the late 19th and early 20th 
century illustrates the tendency of prop- 
erty taxes to bring on immediate ex- 
ploitation of land to the detriment of 
its long-run capabilities. In those States 
were vast acreages, rich in timber re- 
sources, that were privately owned and 
therefore were subject to taxation on 
the basis of their market values. To cut 
the timber would provide the owners 
an immediate income and at ihe same 
time would reduce the basis for taxa- 
tion. To allow the timber to remain 
uncut would give no current income 
with which to pay continued heavy 
property taxes. 

As a result of these pressures, the land 
was quickly denuded of its timber, and 
it was then offered for sale as farmland. 
Much of this cutover land was bought 
up for farming but at prices based on 
unrealistic estimates of the physical 
capabilities of the land and optimistic 
expectations of the future course of 
prices of farm products and values of 
land. Assessments and taxes were also 
fixed according to these inflated values. 
As time passed, it became evident that 
the earlier optimism was not justified, 
and many of these small, marginal 
farms were abandoned. Much of this 
land eventually reverted to public own- 
ership as the State or local governments 
took over tax-delinquent properties. 

This and other instances of the over- 
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rapid development of land and the 
overtaxation of marginal farmland 
result partly from the fact that the 
property tax as used in the United 
States is based on capital values rather 
than on current income from the land. 

Capital values depend only partly on 
current income. They are influenced 
also by the income anticipated in 
future years. Some properties have 
market values that are fully justified by 
current earnings. Other properties that 
arc valuable largely or entirely be- 
cause of a hope for future income or for 
a speculative rise in prices may have 
values far out of line with current re- 
turns. Taxes on such values are an 
especially heavy burden in relation to 
income and often lead to delinquen- 
cies, especially if the expected income 
or rise in prices fails to materialize. 

Some countries, notably Great Brit- 
ain, tax not the capital value but the 
annual rental of property. Taxes are 
thus keyed to current income-produc- 
ing capacity, and land that yields no 
rental bears no tax. 

The market rental system of assess- 
ment has often been proposed in this 
country as a means of alleviating the 
problem of too hasty development of 
land. This method, despite its many 
merits, cannot be considered a likely 
replacement for the system now in 
use. The British system is not without 
problems of its own—estimating rent- 
als on properties not actually being 
rented is one. Nor is it everywhere 
agreed that unproductive properties 
bought and held for speculative pur- 
poses should be tax free. Some persons 
would argue that vacant land near a 
city should be taxed heavily to force it 
into use. Finally, the adverse effects of 
capital value assessment do not stem 
entirely from the system as such but 
are due largely to overasscssment of 
properties that have declined in value 
as expectation failed to materialize. 
Much of the answer, then, to such 
problems as premature development of 
land or the threat of tax delinquency 
and abandonment of marginal prop- 
erties   would   seem   to   lie   in   better 
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assessment of properties that derive 
their value in large part from expected 
income. 

THE RURAL-URBAN FRINGE poses 
another problem of assessment—one 
that has become critical in recent 
years. Suburban communities are 
springing up all over the country in 
areas that only recently were farm- 
land. Not only does this growth in 
population enlarge local revenue re- 
quirements. It also raises the value of 
nearby farmland and adds to the tax 
burden of farmers. 

It often is difficult to distinguish the 
role that rising market values of farm- 
land have in inducing a farmer to sell 
from the role of rising taxes. In theory, 
the two should move together, except 
for changes in tax rates. Assessments 
on some properties, however, lag be- 
hind the rise in market values, while 
assessments on others increase prema- 
turely and excessively. In either event, 
influence is brought to bear on the 
pattern of land use. 

The problems in valuing farmland 
in the rural-urban fringe are impres- 
sive. It may be clear that general land 
values in a certain area are rising, but 
it may be difficult to find when and by 
how much the true market value of 
any particular tract has increased. 

Occasionally the price at which a 
neighboring tract was sold or knowl- 
edge of a firm offer to buy may be used 
as an index of value. But such indica- 
tions are not always available. Nor are 
they infallible guides to accurate as- 
sessment. The demand for residential 
land in a particular area is often 
limited. One or two isolated sales of 
farmland for homesites do not neces- 
sarily indicate that all the remaining 
acreage has the same potential. 

Here, again, the most practical safe- 
guard against overtaxation of farm 
properties and premature develop- 
ment into building lots appears to lie 
in improved techniques of assessment. 
This task, however, is not easy. 

Besides the complexities I have noted 
is the fact that pressure for additional 



248 

tax revenue in growing suburban com- 
munities often works against conserva- 
tive valuation of land that is in process 
of transition. As long as assessment of 
property is proportional to true mar- 
ket value, the tax burden docs not 
affect the use of land. Movement of 
land into higher uses—for instance, as 
residential or industrial sites—would 
be the natural result of rising land 
values rather than of increased taxes 
as such. The process may be slowed, 
however, if taxes are not increased as 
the market value rises. The owner still 
stands to gain by selling, but he is 
under no immediate pressure from 
taxes. If assessments rise more rapidly 
than values, the pressure on the owner 
to sell for subdivision is intensified. 

Many of the effects I have mentioned 
can be traced to the very nature of 
property taxation rather than to any 
defect in its administration. They 
would arise even if the property tax 
were perfectly administered. 

Some effects, however, are caused 
by faulty assessment procedures. The 
property tax is based on valuations by 
local officials, few of whom have the 
training, facilities, or time to do more 
than a cursory job. As a result, prop- 
erty assessments commonly show sub- 
stantial deviations from values realized 
in the marketplace. Even worse: These 
variations are far from uniform; some 
properties are assessed at a low frac- 
tion of their true market value, while 
others are assessed at a high propor- 
tion or even for more than they would 
sell for. 

Much aberration in assessment is 
sporadic and, although it may bear 
heavily on individual properties, it 
gives rise to no systematic effects on 
the use or tenure of land. But one can 
see definite patterns in assessment in- 
equalities. 

For example, properties having a low 
value per acre are commonly over- 
assessed relative to land of higher value. 
This discrimination is a result of the 
widespread practice of assessing broad 
categories of land at a flat amount per 
acre and ignoring differences in value 
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that result from soil characteristics, 
location, topography, or other such 
factors. 

Another tendency is to assess proper- 
ties having small total values at higher 
rates than more valuable properties. 

The combination of these two in- 
fluences operates to place the heaviest 
tax burden on the properties that are 
least able to bear it—that is, the small 
properties having a low value per acre. 
There is some evidence also that prop- 
erty of absentee owners is assessed more 
heavily than that of owner-occupants, 
a bias that in some States accentuates 
the tax advantage these properties 
already possess because of homestead 
exemptions. 

PROPERTY TAX DELINQUENCY is a 
common result of an excessive tax bur- 
den in relation to the current income- 
producing capacity of the property. 
Individual instances of delinquency, 
especially in marginal areas, may indi- 
cate inaccuracies in assessment. When 
incomes and the property values fall 
sharply, as they did in the 1930's, how- 
ever, the failure of property taxes to 
adjust downward may cause mass de- 
linquency and a general breakdown of 
tax collections. 

Delinquency leaves its mark on the 
tenure system. Failure of the owner to 
pay property taxes by the due date or 
within a certain grace period normally 
leads to sale of a tax lien on the prop- 
erty. The usual procedure is for the 
local jurisdiction to put the property 
up for tax sale. The successful bidder 
on a tax certificate is entitled to a tax 
deed on the property unless the owner 
redeems the certificate within a stated 
period. The tax-sale process usually 
gives the owner ample opportunity to 
regain clear title to the property by 
paying up his taxes, A large share of 
the tax-delinquent property is kept in 
private ownership through tax sales. 
The process often is so time consuming, 
however, that years may elapse before 
either the original owner or the pur- 
chaser of a tax lien obtains clear title 
to the property. 
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Tax delinquency, especially when it 

is widespread, presents both a chal- 
lenge to land management and an 
opportunity to wipe out the errors of 
the past with a socially desirable policy 
of land conservation and development. 
For instance, Michigan has worked out 
a successful program for development 
of much tax-reverted land in forests 
and recreation areas in the cutover 
regions of the State. In many other 
States, however, procedures for ad- 
ministering tax-reverted lands often 
are lacking. The land may lie unused 
and vacant, or sometimes the former 
occupants may be permitted to con- 
tinue on the land. 

ANY DISCUSSION of land taxation must 
include a reference to what is probably 
the most thoroughgoing program of 
tax reform ever advanced—the single 
tax. The single tax, which was pro- 
moted in this country in the late 19th 
century by Henry George, the econo- 
mist and publicist, is a proposal to 
substitute a heavy tax on the economic 
rent of land for the existing tax on 
capital values of land and improve- 
ments. 

George and his followers argued that 
returns to land—economic rent—and 
hence land values were not created by 
individual efforts, but resulted from 
the natural qualities of the land and 
the pressures of a growing society or 
limited land resources. They reasoned 
that to tax this return would be emi- 
nently just, because what society had 
created rightly belonged to society 
rather than to private landlords. More- 
over, there would be no adverse eco- 
nomic effects. As the owners had done 
nothing to contribute to its value or its 
return, they could do nothing to take 
it away. The supply of land would not 
be diminished. In fact, absorption of 
the economic rent would make it more 
costly to hold land out of use, so that 
additional land would come into use 
and production would increase. 

Despite its apparent logic and social 
objectives, the single tax has not re- 
ceived wide popular support. Among 

the various reasons is the radical nature 
of the proposal, which no doubt has 
turned away many potential adherents. 
Second, the proposal represents a dis- 
crimination against owners of land, for 
elements of economic rent are now 
recognized to occur not only in the 
return to land but in returns to any 
other scarce or limited factor of pro- 
duction. The logic in the singling out 
of land for special treatment therefore 
is specious. Moreover, many land- 
owners have bought land in good faith 
as an investment comparable to many 
other forms of income-producing prop- 
erty. To expropriate one class of inves- 
tors, leaving others untouched, hardly 
appears to be just. 

Finally, the single tax would prob- 
ably be complex to administer. In a 
world where market values of land and 
buildings are hard to determine, the 
task of determining the annual rental 
value of the land alone might prove to 
be well-nigh impossible. 

A graduated tax on land is another 
proposal that has been advanced oc- 
casionally as a means of achieving cer- 
tain desired changes in the use and 
tenure of land. A rate that increased 
with the size or value of the property 
would give relief to owners of small or 
low-value properties. It. would also 
contribute to the breakup of large 
ownership units and would make more 
land available to the small operator, 
who might otherwise be unable to buy 
farmland except at a very high price. 

The principle of graduation found 
expression in the system of land taxes 
used for years in Australia and New 
Zealand. Rates were differentiated ac- 
cording to the size of property, the 
character of tenure, and the residence 
of the owner. The objectives were to 
promote small operator-owner farming 
units and to discourage absentee owner- 
ship of large estates. By 1931, when 
graduated rates were abandoned, these 
goals had largely been achieved. 

Some European countries also have 
levied graduated land taxes. In the 
United States, however, proportion- 
ality  has  remained  the  rule,  despite 
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proposals to introduce progression. A 
few State governments at one time or 
another have considered introducing a 
graduated scale of assessments, but the 
proposals were rejected. Their aim was 
to favor the small farmer as compared 
with the larger operator and to help 
preserve the small family farm. The 
chief objection to them, apart from the 
added complexity of administration, 
was the greater efíicicney that can be 
obtained in many farming areas by 
enlarging the operating unit. 

THE INCOME TAX, once negligible to 
the average farmer, has increased 
greatly in importance since the start of 
the Second World War. Along with 
the rise in amount, the effects of in- 
come taxes on the use and tenure of 
land have become more pronounced. 
The larger farmer especially must 
weigh the income-tax consequences of 
each decision he makes, because his 
income tax, unlike his property tax, 
may be affected by the way he man- 
ages his affairs. 

One effect of the income tax is dis- 
crimination against agriculture in high- 
risk areas. The graduated rate structure 
of the Federal income tax, and to a 
lesser extent of State income taxes, 
penalizes the taxpayer whose income 
is variable. To illustrate: A farmer 
with a wife and two children who nets 
2,500 dollars each year would pay no 
tax under 1957 rates and provisions. 
But if the same farmer traded his regu- 
lar income for a risky farming enter- 
prise that yielded no net income for 3 
years, but 10 thousand dollars of net 
income every fourth year, he would be 
liable for more than 1,300 dollars in 
taxes on the same 4-year total income. 
In such high-risk areas as the Great 
Plains, therefore, agriculture bears a 
greater tax burden per dollar of income 
than it does in the more stable farming 
areas. 

A variety of effects stem from the 
capital-gains provision of the Federal 
income tax. A capital gain—that is, a 
rise in value of a capital asset—is taxed 
on realization at rates lower than those 
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that apply to ordinary income. This 
special treatment encourages the hold- 
ing of farmland for appreciation. Thus, 
when prices are rising, the tax system 
adds to the incentive to buy farmland 
as an investment and as a hedge 
against inflation. The rise in land 
values is accentuated, and land tends 
to move out of the hands of owner- 
operators who hold land for the in- 
come it can produce and into the 
hands of absentee investors, whose aim 
is to profit from buying, holding, and 
selling land. 

Improving the productive capacity 
of land as a means of raising its sale 
value is another device for saving 
taxes through capital gains. Beginning 
in 1954, farmers have been permitted 
to deduct as expenses their outlays for 
soil or water conservation or for the 
prevention of erosion. The effect is to 
encourage such expenditures. A dollar 
spent for conservation this way can 
thus be used as a deduction to reduce 
ordinary income, which is subject to 
taxation at full rates. But the expendi- 
ture, assuming it to be economically 
justified, will increase the sale value of 
farmland by at least a corresponding 
amount, and the gain realized on sale 
of the land would be subject to low- 
rate taxation as a capital gain. The 
effect is to stimulate further the de- 
mand for farmland as an investment, 
particularly on the part of persons 
desiring farms as country homes, hob- 
bies, or sidelines on which a current 
(but eventually retrievable) loss can 
be used to reduce taxable income de- 
rived from other sources. 

Tenure arrangements, too, are in- 
fluenced by the Federal income tax. 
An example is the provision whereby 
the tax on capital gains can be avoided 
if property is transferred on the death 
of the owner. Every farmer must con- 
sider as he grows old how and when to 
transfer his land. The matter can be 
especially important if he bought his 
farm a generation or more ago, when 
land values were far lower than at 
present. If he sells it, he realizes a 
capital gain, and a sizable tax may be 
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due. If he gives it away, for example, 
to his son, the gain is not realized and 
therefore is not taxed. But the basis of 
the property—that is, the value from 
which the capital gain is calculated— 
remains the same as it was for the 
father. If the son subsequently disposes 
of the property, he must pay the tax 
on the capital gain. 

If the farmer holds the property 
until his death, however, and then be- 
queaths it to his son, the basis for the 
property becomes the fair market 
value at the time of death. As the son 
acquires the property at the higher 
basis, if he should later decide to sell 
it, only the gain in value since he 
acquired it would be taxable. The 
appreciation from the time the prop- 
erty was originally bought to the date 
of the father's death escapes taxation 
completely. 

Transfer of property at death in- 
volves consideration of State inherit- 
ance taxes, and if the estate is large, 
it may also involve the Federal estate 
tax. More is said later about the 
effects of these taxes. It is sufficient 
here to note that the method of taxing 
capital gains under the Federal in- 
come tax penalizes the farmer who 
sells and favors the owner who retains 
until his death property that has ap- 
preciated in value. The saving varies 
with the rise in value and is therefore 
likely to be largest for the farms that 
have been in the hands of one owner 
for a long time. 

Income tax considerations enter also 
into the decision whether to incor- 
porate a farming enterprise. The in- 
come of an unincorporated farm is sub- 
ject only to personal income taxes. The 
income of the corporation is taxed as 
corporate income, and (to the extent 
that earnings are paid out in divi- 
dends) it is taxed again as personal in- 
come. The farmer who withdraws 
most of his earnings for personal use 
rather than putting them back in the 
business therefore is better off, as far as 
taxes are concerned, by remaining un- 
incorporated. But if his income is 
large, it may pay him to incorporate. 
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At 1957 rates, a taxpayer whose busi- 
ness income is more than about 20 
thousand dollars might reduce taxes 
by incorporating. Because normally 
part of the corporate income is paid to 
the owners as a dividend and is subject 
to personal taxes, a farmer's income 
must be somewhat larger than this 
figure before it pays to incorporate. 
But at some level of income, the tax 
system ceases to be a barrier to incor- 
poration and becomes an incentive. 

Starting in 1955, farm operators have 
been both subject to social-security 
taxes on their farm income and eligible 
to receive benefits. The long-term in- 
fluences of social-security taxes on land 
tenure are too complex to be consid- 
ered here, but some immediate, and 
probably temporary, effects have be- 
come apparent. 

The social-security law has made it 
possible for many farmers of retirement 
age (65 or older) to receive benefits 
after only a year and a half of taxable 
earnings. These retirement benefits are 
so large in relation to the modest tax 
payment required that older farmers 
had an incentive to continue farming 
long enough to establish their eligibil- 
ity. For several years after 1955, there- 
fore, land that otherwise would have 
become available to younger operators 
was retained and farmed by older op- 
erators. As time passes, however, a 
larger and larger proportion of farmers 
reaching the age of 65 will have estab- 
lished eligibility. Then the prospect of 
a retirement income from social secu- 
rity may well quicken the transfer of 
farms from older to younger hands. 

DEATH TAXES—the estate tax of the 
Federal Government and the various 
State taxes on inherited property— 
have complex and varied effects. These 
taxes have been used in some countries 
as a device to break up larger estates, 
with far-reaching effects on the use and 
tenure of land. 

Death taxes in the United States may 
have had some slight tendency in this 
direction, but rates have been gener- 
ally low and opportunities for legiti- 
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mate avoidance have been plentiful. 
The most common problem farmers 

face as a result of estate or inheritance 
taxes is that of assembling the neces- 
sary cash with which to meet the tax- 
payment. If a valuable piece of farm 
property is transferred on the death 
of the owner, the cash required for 
taxes may be sizable. Often the estate 
is composed mainly of land, buildings, 
machinery, and other relatively fixed 
assets and includes little cash or near- 
cash items. To obtain the necessary 
cash, the heirs may even be forced to 
sell part of the farm or to mortgage 
the farm or otherwise borrow funds. 

These difficulties can often be averted 
if the problem is anticipated and plans 
are made. The estate may be designed 
so that insurance,cash, and other liquid 
assets are sufficient to meet estate and 
inheritance taxes without forcing the 
breakup of the farm as an operating unit. 

The problem is less easily avoided 
when the owner's death is unexpected, 
but even then much can be done to 
minimize adverse effects or tenure by 
wise planning. A number of bulletins 
have been published on various ways 
in which farmers can plan for death 
tax liabilities. One of the best of these 
is Estate Planning for Farmers, Circu- 
lar 461, of the California Agricultural 
Experiment Station. 

THE POTENTIALITIES for using taxa- 
tion to achieve certain land-policy ob- 
jectives are limited in this country by 
the separation of tax sources of the 
various levels of government as well as 
by the division of powers between the 
Federal Government and the States 
and between the States and their local 
subdivisions. Appropriate taxing au- 
thority does not always reside in the 
unit of government that originates land 
policy. 

The effect of this arrangement is vir- 
tually to rule out the use of taxation 
as a means of implementing Federal 
land policies. The Federal Government 
has no control over the most direct and 
obvious tax device for accomplishing 
such an aim—that is, the property tax. 
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Any deliberate Federal influence on 
land use in all likelihood would have 
to be exerted through the income tax. 
But this method has limitations. 

The income tax is a general law writ- 
ten to apply to a wide variety of tax- 
payers. Special provisions designed to 
accomplish nonrevenue objectives usu- 
ally have been rejected unless they 
could be shown to be consistent with 
the basic principles of income taxation. 
There are exceptions to this rule, such 
as the allowance of rapid amortization 
to encourage construction of emergency 
facilities (although this provision was 
rationalized on the ground that these 
facilities declined in value more rapidly 
than other assets) and the exemption 
of interest on State and local securities. 
But provisions of this kind are rare. 

Tax devices, moreover, must always 
be weighed in relation to other meth- 
ods of achieving the same objectives. 

Finally, a tax provision designed to 
influence land use can be effective only 
on persons whose incomes are large 
enough to be taxable. Tax deductions 
are of no consequence to a farmer who 
pays no tax. Special income tax pro- 
visions (many of which may be termed 
"gimmicks") thus must be regarded as 
a weak and unlikely tool of Federal 
land policy. 

State and local governments are in 
a more favorable position to use taxa- 
tion for objectives of land policy. 
Property tax rates and assessments are 
largely controlled by local govern- 
ments under general conditions pro- 
vided in State law. However, State and 
local land policies are likely to be 
narrower in scope than those of the 
Federal Government. Many States and 
localities, indeed, have nothing that 
can rightly be called a land policy. 

The growth of suburban communi- 
ties is one matter on which States and 
municipalities often have more or less 
explicit policies. In some circumstances, 
taxation can contribute to these policy 
objectives, for example, by bringing 
about the sale of land for subdivision. 
Although rising land values ordinarily 
provide the incentive, increased assess- 



HOW TAXES AFFECT THE LAND AND FARMERS 

ments may be the immediate source of 
pressure to sell farmland near cities. 

The proper policy, of course, would 
be to increase assessments in propor- 
tion to increases in true market value. 
Then taxes would have no separate 
influence, apart from that of the rise in 
values. But it is diflicult at any point in 
time to value lands in these zones of 
transition, so that the use of increased 
assessments to drive land into residen- 
tial or industrial uses commonly leads 
to conflict between owners of farmland 
and those who favor more rapid de- 
velopment. 

The chief danger in a situation of 
this kind is that taxes may be in- 
creased too rapidly. Land would be 
forced thereby into premature develop- 
ment, with results that would be un- 
fortunate not only to the owner who is 
forced to sell, but for the community 
in which subdivision of land proceeds 
more rapidly than economic condi- 
tions warrant. The opposite error, that 
of increasing assessments too slowly, 
leads to undertaxation of property and 
reduces the incentive to sell, but the 
consequences appear less dangerous. 

Use of property taxation to encour- 
age conservative use of land is poten- 
tially effective, but most States have 
done little along this line. Property tax- 
ation can be a powerful incentive to 
conservation, if taxes are reduced on 
properties that are handled according 
to certain prescribed policies. 

Several States have adopted special 
tax provisions to encourage conserva- 
tive management of forest lands. 
Presumably, favorable treatment could 
be devised also for agricultural lands 
that are diverted to a use that is 
socially more desirable. The obstacle 
is that State and local governments, 
which administer the property tax, 
seldom have a stake in conservation. 
The benefits of land conservation are 
so widely diffused and so long in ma- 
terializing, in contrast with the im- 
mediate and apparent gains from 
exploitation, that such a policy is sel- 
dom considered to be in the interest of 
local or State governments. 

253 

It is conceivable that Federal land 
policies, such as withdrawal of land 
from crop production for economic 
reasons or encouragement of certain 
conservation practices, could be fur- 
thered by giving State and local gov- 
ernments some financial incentive to 
reduce real-estate taxes on these lands. 
The incentive might take the form of 
a Federal grant to replace revenues 
lost through the abatement of taxes. 

Safeguards would be required to in- 
sure that the tax reduction was offered 
only to the landowners who complied 
with the stated conditions, and the 
reduction continued only as long as the 
owners complied. Care would need to 
be taken also to see that taxes were 
reduced by the full amount for which 
the State or local unit was recompensed 
and that a rise in rates or assessments 
was not used to offset the reduction, 
thus defeating the aim of the grant. 

Against this proposal would need to 
be considered the inevitable charge of 
undue Federal interference with an 
essentially local matter—property tax- 
ation. The gain from such a grant 
scheme must be balanced against that 
obtainable simply by making direct 
payments to landowners, as under the 
Soil Bank. 

Apart from a plan of this kind, the 
role of State and local taxation in land 
policy appears to be confined largely 
to the rather negative one of reducing 
inequalities in property taxation. But 
this role is not unimportant. The prop- 
erty tax, as it is commonly adminis- 
tered, results in much random discrimi- 
nation between individual properties. 
Some systematic tendency has been 
noted for the property tax to favor 
owners over tenants, properties of high 
value over those of low value, and good 
land over poor land. Inequalities of 
this kind cannot fail to affect land use 
and land tenure to some extent. 

In an economy that places primary 
reliance on market forces as a means 
of allocating resources to their most 
efficient use, reduction or elimination 
of these distortions cannot be con- 
sidered unimportant. 



Getting started in 
l&rmin^ IS n^rCL Young people can get jobs in 
cities with no outlay of capital, but farmers must have several 

thousand dollars before they can start their life's work. The 

money may be borrowed or inherited or gotten from relatives, 
but in any event there is a high hurdle in front of them at the very 
beginning. By Don Kanel, associate professor, Department of 
Agricultural Economics, University of Nebraska; Franklin J. 
Reiss, associate professor, Department of Agricultural Economics, 
University of Illinois; and Charles L, Stewart, professor. Depart- 
ment of Agricultural Economics, University of Illinois. 

A STRIKING difference between oppor- 
tunities in farming and most nonfarm 
occupations is the need for capital 
in order to start. To become farm 
operators, young families must accept 
the risks and responsibilities of acquir- 
ing and using enough land and capital 
to have efficient employment and to 
return enough money for decent living. 

Beginning farmers are in a poor 
position to compete with established 
operators for control of land. The 
beginners are faced with high require- 
ments for operating capital and man- 
agerial skills. The established opera- 
tors have had a period in which to 
accumulate savings and skills. 

The operation of farms by owners 
and families, which has long been held 
to be a desirable objective of land 
policies in the United States, depends 
largely on how successful young fami- 
lies are in making a good start on 
family-scale farms and progressing 
toward ownership of the land. 

Concern over these problems led to 
research on the subject in the North 
Central States. The project is coordi- 
nated by a North Central Technical 
Committee, and the work is being 
carried on by agricultural economists 
and  others in  State  universities. 
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Much of this discussion is based upon 
findings from that study. The results 
we cite are drawn from research done 
in a few States, but the problems of 
young farmers occur throughout the 
region and elsewhere. 

Farms in the North Central States 
are large. Land is dear. The invest- 
ment in farms large enough to employ 
fully an average farm family is sub- 
stantial—quite often it is more than 
50 thousand dollars in land and of 12 
thousand dollars in operating capital. 
Competition for the ownership and 
operation of such land has been keen. 
These conditions increase the difficul- 
ties facing beginning farmers. 

Insights afforded by research in these 
areas apply to every part of the 
Nation's agriculture in which com- 
mercial family farms predominate. 
Rather different problems face young 
people who enter agriculture in areas 
employing large numbers of hired 
workers, in plantation agriculture, and 
in areas of small farms, in which a large 
share of the production is used for 
subsistence of farm families and in 
which cash costs  are  small. 

A decline in the number of farms, 
changes in farm technology (which 
have   enabled   each  farm  family   to 
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operate a larger acreage), the nearly 
unchanging total of cropland since 
1920, and increases in production per 
acre (which have been more than 
enough to satisfy increases in demand 
for agricultural output) have brought 
a drastic drop in opportunities for 
beginning farmers. 

The drop in the total number of 
farms means that fewer young farmers 
are needed to replace older farmers 
who retire from farming or change to 
other occupations. Much the same 
thing happens in a factory when 
workers are laid off. The management 
might decide not to replace the em- 
ployees who retire or who quit to take 
other jobs. If no new workers are 
hired, total employment drops and 
the average age of the employed 
workers goes up. 

Young people continue to enter 
farming—but in smaller numbers. 
The Census of Agriculture indicates 
that between 1920 and 1954 the num- 
ber of farm operators in the United 
States dropped 25 percent but the 
number under 35 years of age dropped 
59 percent. These young operators ac- 
counted for 2 7 percent of all operators 
in 1920 and only 15 percent in 1954. 

Young people usually start farming 
when they are 20 to 30 years old. Thus 
the census count of operators under 35 
years indicates the approximate num- 
ber of young people entering farming 
in the 15 years preceding the census 
year. The data indicate that fewer 
young people entered farming in the 
years 1940-1954 than in the earlier 
period 1905-1920. 

The decline in total numbers of 
farmers thus has occurred largely 
through a reduction in the opportuni- 
ties for young people in farming. 

WHEN THEY are getting established 
in farming, young people form new 
family farms by taking over opportuni- 
ties and responsibilities released by 
older farmers. In the main, older 
people are in control of farming oppor- 
tunities. While they are still farming 
they are the employers of hired labor- 

ers. When they give up active farming, 
they often remain in farming as land- 
lords, and eventually they or their 
heirs become the sellers of farmland. 
Parents and occasionally other older 
farmers often help beginning farmers 
to acquire machinery and livestock 
and to meet cash operating expenses. 
This help—credit or gifts—may be in 
cash or in kind. 

Nonfarm landlords and credit insti- 
tutions also control some farming op- 
portunities. 

Getting established in farming re- 
quires renting or buying land. Most 
beginning farmers acquire their initial 
land by renting. They get capital for 
machinery, livestock, and operating 
expenses through family assistance, 
their own savings, or loans from credit 
institutions. Loans from institutions 
are primarily available to beginning 
farmers who have enough savings and 
family assistance to provide security. 

Credit for the purchase of land can 
also be obtained from financial insti- 
tutions or from the sellers. Usually 
beginning farmers will need more sav- 
ings and family assistance for buying 
land than for renting. 

Land to enlarge farms also may be 
rented or bought. Credit institutions 
often assist. Enlargements of farms are 
made primarily by established farm- 
ers. Young people attempting to enter 
farming must compete with these es- 
tablished farmers for available land. 

Established farmers have an advan- 
tage in renting land because landlords 
prefer the experienced tenants with 
enough equipment to do a thorough 
and timely job. 

Furthermore, landlords may not 
rent land to inexperienced operators 
because they want to avoid the need 
to give detailed supervision to the 
tenant. Established farmers can get 
loans more easily because their accu- 
mulated capital serves as collateral 
and because they have an established 
credit rating. 

These advantages of the established 
farmers are offset somewhat when 
landowners  give  preference   to   their 
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own children and other relatives in 
renting farms and transferring the 
ownership of farmland and when 
family assistance enables beginning 
farmers to rent or purchase from non- 
relatives. 

Young people generally arc not too 
well equipped to compete for land. As 
a result, fewer of them succeed in be- 
coming farmers. On the other hand, 
we have no evidence that farm en- 
largements arc forcing increasing num- 
bers of established farmers out of 
farming. 

On balance, farm enlargements made 
by established farmers are taking up 
part of the land given up by older 
farmers who withdraw from farming, 
and the number of farms available to 
beginning farmers is reduced. 

MOST BEGINNING farm families are 
better supplied with labor than with 
capital or land. Their problem is to 
get enough land and equipment to 
make full use of their labor. 

That means more than fully occu- 
pying the operator's time. It means 
making that time productive by hav- 
ing enough land and capital to use 
labor efficiently. 

The acreage of land required to pro- 
vide productive employment for 12 
months of labor (or more, if other 
members of the family work) varies 
with the type of farming. 

Tobacco, cotton, vegetables, and 
other specialty crops require a rela- 
tively high amount of labor per acre. 
Feed grains and wheat require rela- 
tively little labor. Adding livestock to 
the crop enterprises can provide em- 
ployment for unutilized labor. 

Inexperienced operators, however, 
are usually reluctant to add livestock 
enterprises because livestock requires a 
broader range of managerial skills and 
increases the risk and the need for 
capital. 

Results obtained in Iowa and Illi- 
nois from a new kind of budgeting 
technique called linear programing 
indicate that, when capital is the 
limiting factor, maximum returns can 
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be secured from intensive grain rota- 
tions with little or no livestock. 

Census data show that crop-share 
leases and cash-crop types of farming 
are more prevalent among tenants 
under 25 years of age than among 
older  tenant  operators. 

Beginning farmers in Indiana, Illi- 
nois, and Missouri in the postwar 
decade who made a start other than 
through an operating arrangement on 
the home farm started on farms of 160 
to 200 acres. Smaller acreages than 
this, if operated as general farms with 
little livestock, will not provide full or 
efficient employment for one man. 

A sample of Illinois farmers who 
operated grain farms used 14 months 
of labor in 1955 on 170 acres of tillable 
land (cropped 80 percent to corn, soy- 
beans, and small grains). Their aver- 
age livestock inventory was 2 dairy 
cows, 100 hens, 9 animal units of beef 
cattle and sheep, and 7 litters of pigs. 
Their inventory of machinery and 
equipment (at used-machinery prices) 
was about 4,800 dollars. 

AN AVERAGE INVESTMENT in livestock 
and feed inventories brings the capital 
requirements on such units to about 
8 thousand to 10 thousand dollars for a 
tenant operator. 

Beginning farmers who started farm- 
ing in Corn Belt counties of Illinois and 
Indiana between 1946 and 1953 began 
with capital assets of 5 thousand to 6 
thousand dollars, to which they added 
2 thousand to 3 thousand dollars in 
borrowed capital in a year or two. 

Most urban salary and wage posi- 
tions available to young people seeking 
their first employment, be it remem- 
bered, require no capital at all. 

Under the standard type of cash, 
crop-share, and crop-share and cash 
leases, the tenant usually provides all 
the working capital, part of which he 
may borrow. 

Under other arrangements, the land- 
lord provides part of the working capi- 
tal, so that the beginner can start 
farming with smaller savings and less 
reliance on borrowing. These arrange- 
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ments include livestock-share and 
labor-share leases and the father-son 
agreements and partnerships. 

The characteristic of these arrange- 
ments is that the landlord, or an older 
operator, furnishes the land, owns part 
or all of the machinery and livestock, 
participates in managerial decisions, 
and may continue to work on the 
farm. Only rarely are these arrange- 
ments used among nonrelatives. 

A study of veterans who began farm- 
ing after the war in southeastern 
Minnesota showed that the landlords 
supplied 45 percent of the working 
capital under livestock-and-crop-share 
leases, 88 percent under partnership 
arrangements, and practically none 
under cash, crop-share, and crop- 
share and cash leases. The partnership 
plan was used by 37 percent of this 
group of beginners and the livestock- 
and-crop-share lease by 11 percent. 

Despite the difficulty of getting 
started in farming without substantial 
family help, most new farmers in the 
Corn Belt in 1954 did not take advan- 
tage of a partnership or operating 
agreement with their parents to make 
their start in farming. The proportion 
who did not ranged from 67 to 90 per- 
cent in samples of beginning farmers 
in Illinois, Indiana, and Missouri. 

Many home farms are too small to 
provide employment and income for 
two families. Besides, both fathers and 
sons tend to place a high value upon 
freedom and independence of opera- 
tion. fi£To be my own boss" is a reason 
often given for choosing to farm. 

Renting the home farm or another 
farm owned by relatives on terms of 
standard cash or crop-share leases is 
more important than the use of special 
father-son agreements. More than half 
of beginning farmers in Indiana rented 
land from relatives, although only one- 
tenth had partnership agreements. A 
third of the beginners in Nebraska and 
one-half in Minnesota rented from 
relatives. In addition to the one-third 
who started with father-son agree- 
ments in Illinois, one-fourth rented 
from relatives. 
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Renting land from relatives is im- 
portant to beginning farmers who find 
it difficult to compete with established 
farmers in renting land from others. 

Young related tenants under stand- 
ard leases often use parents' machinery 
or obtain the needed equipment with 
family assistance. Because of this help, 
the dividing line between father-son 
partnership agreements and renting 
from relatives is not clear. Beginning 
farmers renting from relatives would 
tend generally to be more independent 
than those who have father-son pacts. 

Parents often aid beginning farmers 
by providing working capital. The use 
of parents' machinery (often in ex- 
change for the labor of the beginning 
farmer), loans made within the family, 
and cosigning on commercial loans arc 
among the ways of making capital 
available. This aid often involves gifts 
in unpaid services or loans and sales 
at less than going rates and prices. 

When land is not available through 
kinship ties, the effect of such family 
help is to place the beginning farmer 
in a stronger position to bid for land in 
the competitive market. The begin- 
ner's father or father-in-law may in- 
fluence a landowner to decide in favor 
of the young man by promising help 
when it is needed. 

Loans provided by credit institutions 
for operating capital mainly supple- 
ment the savings of the beginning 
operator and the family assistance ex- 
tended to him. Commercial loans are 
usually not available to young men 
interested in farming who do not have 
savings or family backing because of 
the usual collateral requirements. 

Only the operating loans of the 
Farmers Home Administration (and 
also, in the past. Government-insured 
commercial bank loans to veterans) 
make a start in farming possible for a . 
few young people without savings and 
without family assistance. Funds of the 
Farmers Home Administration com- 
prise but a small portion of the credit 
funds available to agriculture; thus 
the aid is limited to only a small num- 
ber of farmers. 
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Commercial banks, the production 
credit associations, and merchants 
supply much of the credit to eligible 
beginning farmers for operating capi- 
tal and production needs. Banks are 
the most important among these three 
sources. Almost all loans from these 
lenders are payable within 12 months. 
Some banks make a few loans with 
maturities beyond a year. Production 
credit associations have begun to offer 
some 3-year loans. Usually, though, 
credit from commercial sources and 
cooperative organizations has been 
strictly short-term. 

Beginning farmers need intermedi- 
ate-term loans to finance operating 
capital. One cannot expect to amortize 
the cost of a tractor in a year. An in- 
vestment in heifer calves for breeding 
will not return an income until 2 or 3 
years later. Furthermore, beginning 
farmers usually start with a low operat- 
ing inventory. They want to use initial 
earnings to accumulate an inventory 
of machinery and operating goods 
rather than retire their debt. Except 
for the 5- to 7-year operating loans by 
the Farmers Home Administration, 
beginning farmers have depended 
heavily on family credit, which often 
is extended on a long-term or no-term 
basis, for their starting capital. 

Beginning farmers without adequate 
savings (particularly those without 
family help) are apt to get the poorer, 
smaller, and less improved farms that 
become available. Their problems in 
getting established therefore are harder, 
because substandard land resources 
tend to be associated with inadequate 
capital  and managerial  resources. 

Land and capital acquired by inherit- 
ance are not ordinarily important 
means for getting started among the 
younger beginning farmers. They are 
important, however, to advances up 
the tenure ladder. Unless a young man 
delays a start in farming until he is 
more than 30 years old, he is not 
likely to make a start on inherited 
land. The fact that most fathers have 
many active years ahead of them at 
the time their sons are ready to start 

farming is a major problem in trans- 
ferring farm operatorships from one 
generation to another. This is why 
renting land outside of the home farm 
is so important among beginners. 

Resources made available to younger 
beginning farmers may come with some 
mixture of blessings. 

A clearcut inheritance may give a 
boost as can nothing else, but inherit- 
ance often is not a matter without 
strings. Installments of cash to coheirs 
who need to be bought out or be given 
subsidies for school or other agreed 
purposes may restrict the farming heir 
in the proportion of his net farm in- 
come available for the programs of 
progress he wants to achieve on the 
land. In a period in which shifts to a 
larger scale of operation and larger in- 
puts per acre in the form of fertilizers, 
mechanical equipment, and so on, are 
essential, the heir who takes over from 
coheirs often may make less headway 
than on some other farm. 

A MAJOR PROBLEM of beginning farm- 
ers is to improve rental terms and to 
achieve a greater security of tenure. 

Farms lacking in improvements pre- 
sent special problems. The young 
farmer short of capital cannot afford 
to pay customary rents (in cash or in 
shares) and make real-estate improve- 
ments at his own expense. If capital is 
available, he should protect such in- 
vestments by obtaining reimburse- 
ment guarantees from the landowner. 
Fertilizer may be the most profitable 
investment for the farm as a whole, 
but not for the share-tenant unless the 
landlord pays his share of the cost. 

A young man, who had just com- 
pleted his first year in farming as a 
tenant on a relatively poor Nebraska 
farm, was asked what he would do 
with the money if he were offered an 
additional loan of 2 thousand dollars. 
His reply was, uBuy more machin- 
ery." The answer can be justified in 
view of his 1-year lease and difficult 
rental terms, even though the farm as 
a whole needed fertilizer more than 
machinery. 
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Sharecroppers in tobacco, cotton, 
and other specialty crops have rela- 
tively easy access to land through 
landlord financing, but their labor 
share of the crop does not afford easy 
or rapid progress up the tenure ladder. 

To escape the uncertainties of tenant 
operation, beginning farmers are prone 
to invest limited savings in the pur- 
chase of land, often with the result 
that they are short of operating capital. 
The farms they can buy may be too 
small for efficient operation or may re- 
quire a heavy additional investment in 
fertilizers to make them productive. 

Conventional mortgage financing, 
requiring a 50-percent downpayment 
of the purchase price plus debt-free 
operating capital, does not provide 
ready access to land for beginning 
farmers or ranchers. 

A study in Virginia indicated that 
such purchases of land to make a start 
in farming usually were based on in- 
heritances or on savings from an ex- 
tended period of nonfarm employment. 

A timely start in farming by buying 
land requires a low-equity means of 
financing for most young men. Such 
credit has been a significant contribu- 
tion of the Farmers Home Adminis- 
tration farm-ownership loans and of 
guaranteed loans to veterans. An im- 
portant policy in Farmers Home Ad- 
ministration lending has been its re- 
fusal to finance units that are too small, 
too unproductive, or otherwise inade- 
quate to yield an income that will 
amortize the loan and provide for 
family living needs. 

A land transfer device that serves as 
a low-equity financing device is the 
land purchase contract. It is a form of 
credit extended by the seller of land. 
Usually only a small downpayment is 
required under a land contract, but 
the seller retains ownership of the land. 
Ownership does not pass to the buyer 
until the contract is fulfilled. 

Educational work on the advantages 
and limitations of this arrangement 
and some State legislation are needed 
to make land contracts a safer and 
more useful financing device for young 
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farmers. Much standardizing and im- 
proving of land contracts must precede 
the development of a rediscount 
market for such obligations, a result 
that might extend their use. 

Kinship sources of credit also pro- 
vide credit with low downpayments 
for beginning farmers. 

A GROWING NUMBER ofyoung farmers 
close to cities avoid part of the high 
first requirement of land and capital 
by combining farming and city jobs. 
Some use part-time farming as a step- 
ping stone to full-time farming. A 
survey in Ohio showed, however, that 
many who start as part-time farmers 
find it difficult to give up the steady 
income from off-farm work to make 
the transition to full employment in 
farming. 

Others who start as full-time farmers 
on certain units find their farms too 
small for efficient operation or too 
small to yield enough income for a 
satisfactory level of living. Rather than 
give up the satisfactions of rural living, 
they take on some kind of off-farm 
work and become part-time farmers. 

A small but significant proportion of 
beginning farmers fail in their attempts 
to become established and have to 
change to other occupations. A study 
in central Illinois indicated that ig 
percent of farm boys who made a start 
in farming gave up their attempt after 
an average of 7 years. 

The failure of a young family creates 
an opening for someone else just as 
much as the retirement of an older 
operator. The failure of a farm family, 
whether young or old, however, is 
more wasteful socially than the ina- 
bility of a qualified young farm boy to 
enter farming. 

The change to a nonfarm occupa- 
tion by a family that had made its 
start in farming involves quite often 
loss of savings in attempts at establish- 
ing or continuing in farming, the 
cutting of community ties, and entry 
into the nonfarm labor market at a 
later stage in life and with fewer oppor- 
tunities. 
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Education and training and voca- 
tional guidance and counseling can 
help farm youth adjust to an urban 
way of life. Lack of education and 
training was cited by Illinois farm boys 
holding nonfarm jobs as the greatest 
obstacle they met in finding satisfying 
job opportunities. Experience with 
tractors and other machinery and 
equipment leads many farm boys into 
jobs as truckdrivers, mechanics, serv- 
icemen, or machine operators. 

Many opportunities for employment 
with marketing agencies, agricultural 
supply firms, and in agricultural serv- 
ice work give boys and girls chances to 
apply basic farm experience, but they 
require high school or college training. 

Few individuals are limited to only 
one road to happiness. Education 
allows the individual to find a useful 
and happy life in many different ways. 

Without ample and varied nonfarm 
employment opportunities for farm 
boys and the means to get farm boys 
established in such work, opportunities 
in farming will be less attractive, less 
remunerative, and more difficult to 
attain than they are today. Migration 
of farm boys out of agriculture makes 
possible the enlargement of farms, and 
it can help eliminate rural poverty in 
places where too many families de- 
pend on the limited agricultural re- 
sources for a livelihood. 

Farm youth have been migrating in 
large numbers, particularly just after 
graduation from high school. Census 
data for the United States for the 
decade 1940-1950 indicated a heavy 
net movement from farms of young 
people who were 10-14 (54 percent) 
and 15-19 years of age (56 percent) at 
the beginning of that decade. Only 15 
percent of persons 35-39 years old at 
the beginning of the decade left farm 
life. 

That the rural population is becom- 
ing more urbanized is a truism now. 
Better roads, better transportation, 
consolidated schools, urban church 
affiliations of farm families, and the 
other forms of rural-urban social inter- 
course have led farm couples to expect 

more urban conveniences in their 
standard of living. 

More young farmers are marrying 
nonfarm girls. Forty percent of the 
young farmers' wives in samples in 
Illinois and Ohio came from nonfarm 
homes. They brought urban standards 
of living with them. They influenced 
their husbands to farm on an adequate 
scale or to seek nonfarm employment 
so as to attain those standards. And 
why not? 

Today young people are apt to base 
their decisions about starting farming 
or continuing in farming on the at- 
tractiveness of opportunities open to 
them in agriculture or in other occu- 
pations. 

MANAGERIAL COMPETENCE cannot be 
taken for granted among farm-reared 
boys who remain in farming, which is 
a competitive, complex business. 

One who would be a farmer must be 
familiar with the most efficient pro- 
duction techniques, and he must be 
skillful in their application to a farm. 
A high school education, including 
training in vocational agriculture, is 
almost a necessity for one to be success- 
ful in organizing and operating a 
modern farm business. 

A successful farm operator, responsi- 
ble for decisions that determine the 
course of his business, must have a 
knowledge of farm crops, tillage opera- 
tions, fertilizers, tractor care and op- 
eration, machine adjustments, adapted 
crop varieties, sources of seed, herbi- 
cides and pesticides, drainage, irri- 
gation, crop storage, mechanical crop 
drying, electricity and electric motors, 
automatic controls, livestock rations, 
feed additives, hormones, animal dis- 
eases, vaccines, bloat, artificial insemi- 
nation, and many other items related 
to the physical inputs and outputs from 
the farm business. 

As a business manager, he must also 
decide on the economic feasibility of 
any operation to be done and any tool, 
equipment, or product to be used. He 
must have knowledge of rates of physi- 
cal input and output, uncertainties in 
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prices and production, diminishing 
and marginal inputs and returns, 
effects of volume, and problems of in- 
vestment, credit, marketing, and other 
phases of the financial side of the farm 
and household. 

Despite the growth in size of farm 
and the value of assets per farm, there 
has been no important change in the 
tenure and credit arrangements used 
by farm families to gain control of land 
and other resources. As we said, farm 
families still have to provide sizable 
amounts of owned operating capital to 
begin farming, and they continue to 
aim for the acquisition of land owner- 
ship during their working lifetime. 

Because land-owning farm families 
control opportunities in farming de- 
sired by the younger generation and 
few farm boys without savings or 
family backing can start in farming, 
American ideals, which favor both the 
family farm and equality of opportuni- 
ties, are in conflict in the present situ- 
ation of American agriculture. 

Possibilities for public action to in- 
crease equality of opportunities are 
limited. Attainment of greater equality 
might be attempted by enlarging 
credit programs that can help farmers 
with small savings. An increase in 
credit available to beginning farmers 
without family assistance, however, 
will not enlarge the total number of 
openings, unless at the expense of 
causing more established farmers to 
quit farming. More likely it will cause 
an increase in land values and rents 
and have little effect on the total num- 
ber of openings for beginning farmers. 

Increase in credit available to agri- 
culture might better be used to reduce 
failures of established farmers. Such 
credit can help people already in 
farming to increase their size of farm 
and volume of production. If meas- 
ures like this were successful they would 
probably reduce even more the open- 
ings available to beginning farmers. 

The important issue in the future 
might be whether family assistance 
will be sufficient for the needs of begin- 
ning farmers.  It is possible that the 

need for changes in tenure and credit 
arrangements is hidden at present, 
because replacements are being re- 
cruited primarily from families with 
enough money to help their youngsters 
get started in farming. 

It is difficult to see how in the future 
farm families can provide the begin- 
ning operating capital and achieve 
ownership under present tenure and 
credit arrangements in the emerging 
agriculture of larger family farms. If 
farm families should not be able to do 
this, they would also not be able to 
extend the assistance that the younger 
generation would need to get their 
start in farming. 

It would seem that there would be 
need in the future for aid to farmers, 
extended through nonfamily credit 
and tenure arrangements that would 
resemble the terms on which family 
assistance is provided. This means that 
resources would have to be made avail- 
able through leases or loans with a low 
downpayment, intermediate terms on 
operating capital, a sharing of risk, 
elimination of the necessity of attain- 
ing complete unencumbered owner- 
ship, and security of control. 

Agriculture is the only major indus- 
try in America that has continued 
successfully to recruit, train, and em- 
ploy many thousands of new commer- 
cial entrepreneurs and business man- 
agers annually. These men in their 
performance have demonstrated their 
ability to apply new techniques. 

As farms grow larger and invest- 
ments in land and capital mount, the 
managerial requirements also increase. 
This raises the question of further diffi- 
culties in access to farming opportuni- 
ties. Training replacements for farm 
operators is a twofold problem that 
involves the question of which kind 
and how much basic training and the 
question of how new farm operators 
can be brought to a point of operating 
competence. 

The fate of the family farm may well 
depend on continued success in finding 
and developing large numbers of such 
competent individuals. 
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A fourth of the land in the United States is cropland. One-third of it is grassland pasture 
and nonforest grazing land. Nearly one-third is woodland and forest, about half of 
which is grazed to some extent. The rest is in special and various other uses. 

Of the cropland, about three-fourths is used for crops each year, and much of the re- 
mainder is pastured in rotation with crops. All cropland is in farms, but the acreage of 
pasture and grazing land not in farms comprises two-fifths of the total pasture area. 

About 70 percent of the grazing land not in farms is publicly owned. The grazing 
land, both open and forested, that lies outside farms supplements land in farms. 

Altogether, more than 80 percent of the total land area was used in the production of 
food and fiber in 1954. Urban areas, residential and industrial sites, farmsteads, high- 
ways, roads, railroads, airports, parks, and other special uses are high in value. 

Finally, several million acres of semidesert, bare rock, marsh, and sand dunes are 
worth little for agricultural use, but they have utility for wildlife and recreational use. 
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Cropland as Percentage of Total Land Area 

This map shows the general distribution of all cropland. More than 40 percent of the 
cropland was in the nine Corn Belt and northern Great Plains States in 1954, the year 
to which the latest census of agriculture pertained. 

More than half of the total land area in Iowa, Illinois, Indiana, North Dakota, and 
Kansas was used for crops. 

The Western States occupied two-fifths of the land area but contained only slightly 
more than one-seventh of the land used for crops. Texas, although it had the largest 
acreage of cropland of any State, used less than a fourth of its total area for this purpose. 

The total acreage of cropland varies greatly among regions. Pasture and grazing land 
are inseparable from arable farming over immense acreages. The arable pasture and 
cropland are readily interchangeable. For example, much of the reduction in crop 
acreages 1954 to 1958 has gone into pasture. When there is need for a greater acreage 
in crops, some of this pasture may be plowed up again for cultivation. 
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Of the 326 million acres of crops harvested in 1956, about 16 percent was used to pro- 
duce exported products; 3 percent, feed for horses and mules; and 81 percent, food, fiber, 
and tobacco. Farm output for human use increased at about the same rate as the United 
States population until just before the Second World War, when it began to rise faster. 
Much of the grain has come from an increased output per acre. The acreage of cropland 
in 1957 was slightly less than in 1940, but higher yields raised total production 24 per- 
cent. Increases have been marked for such crops as wheat, corn, cotton, and tobacco. 

Production per Harvested Aero 
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CORN 
4S4 bu. 

15 *bu 29.6 bu. 

;■,.;;   .   . ..:. 
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Pasture and Grazing Land (Nonforested) 
AS PERCENTAGE OF TOTAL LAND AREA 

by States and Regions. 1954 

UNITED STATES jl.3x 

33.2 T2.5f 

STATES  ^ NORTHEASTJ^l 

Pastures and grazing land (including plowable and nonplowable grassland) account 
for the largest acreage of land use in the country—633 million acres, or nearly one-third 
of the land area. 

Many types of pasture and grazing land are included, such as the highly productive 
pastures in the Northern and Central States, the irrigated pastures and natural grasslands 
of the Great Plains and the Western States, and the improved grazing areas of the South 
and West. 

Besides grassland or nonforest pasture, more than 300 million acres of forest and 
woodland are used for grazing to some extent. Nearly 75 percent of the grassland 
pasture and more than 40 percent of the woodland pasture is in farms. 

About 30 percent of the total pasture and grazing land is publicly owned. Much of it 
is in the semiarid and mountainous areas that are not well adapted to full-time agricul- 
tural use. 
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Acreages in Food Grains, Feed Grains, Oilseed Crops, 
and Cotton UNITED STATES, 1879-1954 
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The acreage used for food grains—wheat, rice, rye, and buckwheat—became more 
than 19 million acres smaller between 1949 and 1954 and declined another 12 million 
acres from 1954 to 1957. 

The total acreage of feed grains—corn, oats, barley, grain sorghum, and mixed small 
grains—occupied about the same acreage in 1954 as in 1949 but decreased by 5 million 
acres between 1954 and 1957. Some important shifts occurred. Corn harvested for 
grain declined. The acreages of sorghum harvested for grain, barley, and oats in- 
creased. 

The acreage of cotton declined 7 million acres from 1949 to 1954 and another 6 
million acres from 1954 to 1957. The acreage in soybeans and other oilseed crops 
increased about 6 million acres from 1949 to 1954 and 4 million acres from 1954 to 
1957. Diversion of acreage from allotment crops to soybeans was a reason for the 
increase. 

As a result of these and other shifts, the number of acres from which crops were 
harvested declined by about 19 million between 1954 and 1957. The drop was related 
to the existence of large stocks of certain crops and the resulting acreage controls and 
to the Soil Bank Program. 

Fluctuations in the acreages used to produce the major crops in response to demand 
have been common in much of our agricultural history. 
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1900 

The Trend in Land Utilization 

1910 1920 1930 1940 1950 
1 Excludes forested areas reserved for parks and related uses and arid woodland, brushland, and forest land used fo 
3 121 million acres were reported pastured in 1954. 
a Includes grassland, arid woodland, brushland, and forest land grazed. 
* Open pasture in.farms, including cropland used only for pasture and other plowable pasture. 
5 Includes soil improvement crops, summer fallow, and land seeded to crops for harvest the succeeding year. 

Cropland acreages are for the year preceding the date of the census except for 1954. 

Notable shifts have occurred in the use of land since 1880. The total acreage in farms, 
crops, and pasture has increased generally in the West, the Corn Belt, and the Lower 
Mississippi Alluvial Valley, but the acreage in farms and crops has decreased in many 
parts of the East. The acreage occupied by cities, towns, rural residences, industrial 
plants, highways, airports, reservoirs, recreational areas, and other facilities has in- 
creased enormously with the growth in population, especially in the Eastern and West 
Coast States and around the Great Lakes. 

A leveling oñ in the use of land for crops has occurred in the East since 1920, but the 
downward trend apparently is slowing down. The incorporation of grazing land into 
farms and ranches in the West has not always resulted in changed use, but abandonment 
of cropland in the East usually has meant a shift to pasture and eventually to woodland. 
In some areas of the Piedmont and other hill sections of Virginia, the Carolinas, Geor- 
gia, Alabama, and Mississippi, large acreages of cropland have been converted to 
pasture and large tracts have returned to forest. These regional shifts in cropland, 
pasture, and forest have been partly in balance, and so are not fully apparent in the 
national picture. 
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Land in farms, agricultural land (not including farm woodland), and cropland har- 
vested increased generally until 1940 in the Northern, Southern, and Western States. 
Harvested cropland reached a peak acreage in the North and South in 1930 and in 
the West in 1950. 

Several important contrasts in trends exist among farm production regions within 
these three groups of States. Cropland and pasture acreages in the Corn Belt and Lake 
States have not changed greatly in recent years. In the Northeastern States, the down- 
ward trend has continued but apparently is becoming stabilized. In some parts of the 
South, such as the Mississippi Delta and eastern North Carolina, the area used for 
farming has increased because of the clearing and drainage of new land and in Texas 
through irrigation, plowing up of grassland, and land clearing. In other sections, such 
as hill sections of the Southeastern States, large acreages of cropland have been con- 
verted to pasture and large tracts have reverted to forest. 



270 YEARBOOK  OP AGRICULTURE 1968 

Irrigated Land in Farms 
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Irrigated land in farms increased from 18 million acres in 1939 to nearly 30 million 
acres in 1954. This important development influenced the total volume of farm pro- 
duction and the total value of farm real estate. 

Several Western States have large acreages of irrigated land. Large investments in 
farm real estate improvements have been made to provide irrigation facilities. 

Crop yields and income per acre generally average much higher on farms with irri- 
gated land than on farms that have no irrigated land. Consequently many additions are 
being made in extent and location of irrigated acreages as new projects are developed 
and old ones are enlarged in various drainage basins of the West. Irrigation is increas- 
ing also in the rice areas of the South and in the eastern truck crop sections. 
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Agricultural Land in Drainage Enterprises 
ACREAGE,  JANUARY  1,   1950 
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Farmland in organized drainage enterprises increased from 87 million acres in 1940 
to nearly 103 million acres in 1950, or more than 1.5 million acres a year. About 
four-fifths, or 82 million acres, are improved. Of the unimproved land, 4 million acres 
are classified as suitable for development. Besides the land in organized drainage en- 
terprises, there were an estimated 50 million acres of farmland drained by private or 
farm drainage—a total of 153 million acres of artificially drained land. 

Many drainage improvements have been made since 1950. Records of local district 
and conservation programs show that large individual farm investments, as well as 
public investments, have been made to provide tile drains, farm ditches, and main out- 
lets for excess waterflow. Drainage improvements have added greatly to farm pro- 
duction, income, and values in the Corn Belt, Lake States, Mississippi Delta, and Southern 
Coastal Plain. 
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Landownership 
PRIVATE  AND PUBLIC.  BY  MAJOR USES, 1954 
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Nearly all cropland is privately owned. Only small areas are publicly owned—among 
them some State school lands and land held temporarily for a specific public purpose. 

About a third of the grazing and forest lands are publicly owned. Much of it is in arid 
and mountainous areas that are not well adapted to full-time agricultural use. Special- 
use areas—parks, highways, reservoirs, and military posts, which are on land that has 
slight surface value for agriculture—make up a considerable part of the publicly owned 
land. Such special-use areas as highway rights-of-way, reservoirs, parks, and wildlife 
refuges are increasing. The acreage of public land, however, as a whole has shown a 
small decrease in recent years. 
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Ownership of Land and Land in Farms, for the United 
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Private lands comprised 70.6 percent and Indian lands 2.9 percent of the land area of 
continental United States in 1954. Title to more than one-fourth (26.5 percent) of the 
land area of the United States rested with Federal, State, or local governments. Much 
of it is in the West. Only 3.9 percent of the land in farms was publicly owned. Most of 
the land in farms owned by government was devoted almost entirely to grazing. Grazing 
land used by ranchers on a permit basis was not included as "land in farms." Private 
individuals owned 87.6 percent of the land in farms in 1954; corporations owned 5.0 
percent; and Indian lands made up 3.5 percent. 

Of the public land area, 407.9 million acres were owned in 1954 by the Federal Gov- 
ernment; 80.3 million acres were owned by States; and an estimated 17 million acres 
were owned by local governments. The Federal land is mostly forests, parks, wildlife 
refuges, and range which was not homesteaded. The States also have large acreages in 
parks, forests, and wildlife refuges. 

445509°—58 —10 
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Distribution of Forest Land 

UNITED STATES TOTAL, 1953 
647,686,000 ACRES 

as reported by the U- S. Forest Service 

Included in the total forest and woodland area in the continental United States (exclusive 
of Alaska) of 648 million acres are 484 million acres of commercial forest land and 164 
million acres of noncommercial land. 

The noncommercial forest and woodland includes 138 million acres of unproductive 
forest and 26 million acres reserved for special purposes such as parks and wildlife 
refuges. 

The total forest area is considerably larger than the area devoted to cultivated crop- 
land, but about the same as the grassland pasture and range area. Of the total acreage of 
forest and woodland, about 3 5 percent is in the Southern States, including Texas and 
Oklahoma. Nearly 12 percent of the forest is in the Northeastern States; 16 percent in 
the Lake and other North Central States; and 37 percent in the Western States. Nearly 
a fourth of the commercial timber acreage and more than two-thirds of the sawtimber, 
however, are in the Western States. One-third of the sawtimber alone is in Oregon and 
Washington. 
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Pasture furnished 37 percent of all feed for 
livestock in 1949-1950. Corn supplied 26 
percent and hay 14 percent. Oats, barley, 
and other grains accounted for 9 percent. 
Animal protein feeds, oilseed meals, other 
high-protein feeds, and other byproducts 
also supplied 9 percent. Silage, beet pulp, 
skim milk, and seeds made up the remain- 
ing 5 percent of the feed for all livestock. 
Differences in climate and land in the 
Western States mean differences in season, 
type, and value of grazing. Higher areas 
furnish 3 to 6 months of summer grazing. 
Foothills and plateaus ordinarily do not 
carry animals more than 6 to 8 months 
without change of pasture. 
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Population of the United States 

The farm population in 1957 was 12 percent of the total United States population, 
compared with 2 3 percent in 1940. It was estimated that 20.4 million people were 
living on farms in April 1957, compared with the total United States population of 
170.5 million at that date. A year later, April 1958, the total population was 3 million 
greater, or 173.5 million. Although farm population has decreased, the importance of 
the average farm family has increased in terms of farm production per farmworker. 

The growth in population is one of the important long-time trends that affect the 
demand for farm products. The uptrend in food consumption per person combined with 
the increase in population boosted total food consumption 39 percent from 1940 to 
1957. Nearly 39 million consumers were added to the United States population from 
1940 to 1957. Looking ahead, we may expect an increase of 2 5 million in the next 
decade—almost as many as now live in New York and Pennsylvania combined. 
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How our rights in 
land Came abOUt* Our tenure system-the re- 
lationships established among men regarding their varying rights 
to own, use, and control land—evolved in the slow, painful strug- 
gle from feudalism toward equality and freedom, a glorious his- 
torical development but one that may need adjustment because 
of today's technology. By Marshall Harris, agricultural econo- 
mist, Farm Economics Research Division, and research professor, 

Agricultural Law Center, State University of Iowa. 

THE LAND-TENURE system of the United 
States has undergone fewer changes 
since the establishment of our Gov- 
ernment than our Federal Constitu- 
tion has. 

The Constitution has been amended 
22 times. The first 10 amendments, 
known as the Bill of Rights, followed 
soon after its adoption. Other signifi- 
cant amendments have been added as 
crucial problems have made clear the 
need for them. 

Adjustments in our tenure system 
have been few and comparatively un- 
important. Nothing comparable to the 
Bill of Rights has been inserted in our 
tenure "constitution." Its basic struc- 
ture is similar to the structure that ex- 
isted when Washington became our 
first President. Minor adjustments have 
strengthened the system in a few places. 

Most actions to affect the developing 
tenure situation have been taken out- 
side the tenure system because it lacks 
the conciseness and specificity of a for- 
mal statement and because its growth 
has been gradual and evolutionary, in 
contrast to the revolutionary change in 
the form of government when the Con- 
stitution was adopted. 

The tenure system is not spelled out 
in a single basic document. It depends 
heavily upon the common law and 
court decisions, rather than concise 
statutory enactments. It evolved slowly 
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before and during the colonial period. 
Most of the breaks with the Mother 
Country's tenure system were formal- 
ized in statutory enactments or were 
developed in practice by the time of 
the Constitution. 

By and large, changes in the tenure 
system were within the province of 
each of the Thirteen Colonies. This re- 
sponsibility remained in the States fol- 
lowing the Revolutionary War. Each 
of the 48 States continues to be respon- 
sible for its own land-tenure laws. 

Basic tenure principles were agreed 
to among the Original Colonies in the 
process of forming a Union. Some were 
put on paper in the Ordinances that 
outlined the conditions under which 
new States could enter the Union. 

Although latitude is thus provided 
for minor variations among the several 
jurisdictions, it is accurate to speak of 
our land-tenure system, for we do have 
one basic system. 

OUR TENURE SYSTEM is concerned 
with all of the relationships established 
among men regarding their varying 
rights in the control and use of land. 
It should not be confused with a second 
type of relationship between man and 
land—land utilization, which is con- 
cerned with man's dependence upon 
land for raw materials, food, shelter, 
and standing room. All men share this 
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dependence on land, but tenure rights 
vary widely from country to country, 
and they vary from place to place even 
within a country. 

There was no tenure in Robinson 
Crusoe's economy. Until Friday ap- 
peared on the scene, no problem of 
holding rights in land existed. The 
question of who would occupy and en- 
joy the produce of the land did not 
arise. Possession, exclusion, rent, tres- 
pass, and similar ideas did not bother 
Crusoe. Even . after Friday arrived, 
there was no reason for him to be con- 
cerned with such complex land-tenure 
arrangements as deeds and mortgages, 
recording of titles and conveyances, 
inheritances and wills, and leases. Yet 
Crusoe was as fully dependent on the 
land for food, clothing, and shelter be- 
fore Friday came as afterward. 

To keep these fundamental differ- 
ences straight, we speak separately of 
land tenure and land utilization. 

The complete quota of rights to the 
control and use of land is frequently 
referred to as uproperty" in land. So 
numerous and complex are these rights 
that we speak of land tenure as a "bun- 
dle of rights." The bundle is made up 
of many separate yet complex sticks— 
rights. Many of the sticks may be as- 
signed to several persons. 

All tenure rights attach to specific 
parts of the earth's surface. The acre- 
age of land to which rights may attach 
thus is relatively fixed and generally 
immovable—which is not true of many 
other economic resources with which 
we fulfill our needs. 

If land were freely reproducible and 
movable, the tenure system would be 
less crucial in the growth and well- 
being of our economy. 

An illustration: When the Louisiana 
Territory was purchased from France 
in 1803, the United States Govern- 
ment acquired complete sovereignty 
over the territory. Inherent in the sov- 
ereignty was the entire bundle of rights 
in the land. The first division of this 
bundle of rights was among those who 
settled in the territory. The Federal 
Government  deeded,  subject  to  re- 

strictions, most of the sticks of the bun- 
dle to private parties. It did not trans- 
fer all of the rights, as many owners of 
farmlands traditionally assume. 

The Government retained so few 
rights, at least on first sight, that many 
farm owners believed they owned their 
land from the heights of the heavens 
to the center of the earth to do with as 
they pleased. But this was not true; the 
Government retained several substan- 
tial rights. 

Once a part of the territory was 
ready to join the Union as a State, 
many of the public rights held by the 
Federal Government were either trans- 
ferred in toto or divided with the 
State. Or, if the opposite theory is pre- 
ferred, the sovereign people entrusted 
to the State some of the rights in the 
land, and the States in turn accorded 
specific rights to the Federal Govern- 
ment. In any case, the primary division 
of rights in land is between public and 
private. 

THE PUBLIC HOLDS FOUR RIGHTS in all 
farmland, not only in the sovereign 
States of the Louisiana Territory, but 
throughout the country. These four 
rights are the rights of escheat, emi- 
nent domain, police, and taxation. A 
fifth right—the spending power—may 
also influence tenure conditions. 

The right of escheat arises in the 
United States only in the absence of 
any individual competent to inherit 
the land. The deceased cannot carry 
rights in land with him to the grave. 
Nor can rights exist without a holder— 
they must reside somewhere, in some 
person or unit of government. Society 
therefore has said that if privately 
held rights find no person in which to 
reside, they shall be held by the public. 

The right of eminent domain is the 
power to take private land for public 
use. It is exercised as directed by the 
Federal and State Constitutions and 
the laws of the State and Federal 
Governments. The "due process" and 
"just compensation" clauses are funda- 
mental considerations when the public 
takes private land. 
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The police power is less specific and 
more difficult to define than escheat 
and eminent domain. It is the power 
of government to establish laws, stat- 
utes, ordinances, and regulations to 
secure generally the comfort, health, 
safety, morals, and the welfare of the 
citizenry. Under the police power, 
government can establish many differ- 
ent tenure laws and regulations. Re- 
quirements for recording of deeds and 
mortgages, statutes as to inheritance, 
standards of surveying, laws on land- 
lord and tenant relations, and liens for 
the collection of rents and debts are 
among rights outlined under the 
police power. 

The right retained by society with 
which most people have become fa- 
miliar is the right to tax. The land or 
real-estate tax is levied upon the 
assessed value of the property. If the 
tax is not paid, the land may be sold 
for taxes by the Government under 
specific procedures outlined in law. 
The right to tax originally was con- 
ceived as usable only in the raising of 
needed revenue. The power to tax, 
more recently, has been used for regu- 
latory and other purposes. It has been 
said that the power to tax is the power 
to destroy; it should be used wisely. 

The spending power of the Govern- 
ment may well have as great an impact 
on the tenure situation as adjustments 
under the police power or changes 
brought about by taxation. For ex- 
ample, publicly sponsored credit has 
been widely used to encourage owner- 
ship of land by the tillers of the soil. 
Public funds have also been used for 
research and education to improve the 
conditions of tenure under which 
farmers hold their land. The spending 
power, like the police power, is a broad 
general power that may be used in 
many ways to bring about adjustments 
in condition of tenure. 

Thus society has reserved important 
rights in all private land. Society can 
take private land by eminent-domain 
proceedings. It can also have land 
thrust upon it through escheat and 
possibly by tax delinquency. Tenure 

relations among men can be regulated 
and controlled under the police power. 
The right to tax and to spend may also 
affect the conditions of tenure under 
which private persons hold their land. 

PRIVATE RIGHTS are those that are 
not reserved to the Government. They 
are concerned with relationships be- 
tween or among private parties. They 
include the rights to possess, occupy, 
hold, transfer, buy, sell, mortgage, 
lease, subdivide, consolidate, use, 
abuse, waste, exploit, conserve, im- 
prove, bequeath, give, and many others. 

Even these private rights are subject 
to controls by society. The laws that 
govern these rights are essential parts 
of our farmland tenure system. 

They are complex and sometimes 
vague, but they are designed for 
specific purposes. 

THE ROLE of our farm-tenure system 
in establishing relations among men is 
to expedite the use of land in satisfying 
human wants, since farmland serves 
chiefly to produce the food, fiber, and 
vegetable oil we need. It may be 
looked upon also as security, particu- 
larly during old age. Prestige and 
status are associated with landowner- 
ship. Recreational services and esthetic 
values are also considered as want 
satisfying. A basic question is: How 
does the tenure system help to satisfy 
human wants? 

The tenure system is designed to pre- 
vent conflicts among people in the con- 
trol and use of land. If a conflict does 
arise, the rights of each party are sub- 
ject to legal determination under well- 
established procedures. The reduction 
or elimination of conflicts in interest 
adds security to economic endeavors 
and minimizes risks related to eco- 
nomic activities in satisfying human 
wants. It would thus seem that a rigid, 
fixed, concise tenure system would 
minimize conflicts. That may be true. 
Our tenure structure, however, is rea- 
sonably flexible. 

Flexibility in the tenure system per- 
mits and encourages the establishment 
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of new conditions of tenure to meet 
modern change. For example, the size 
and value of farms have increased in 
recent years. New "labor-share55 leas- 
ing arrangements therefore have come 
into use. Credit arrangements have 
been changed to meet the increasing 
costs of getting started in farming. The 
Torrens system of title registration— 
under which properly registered titles 
are guaranteed by the Government— 
is being introduced to facilitate the 
transfer of rights in land. Rural zoning 
and land-use ordinances are used more 
frequently to make land of greater 
service to all the people. 

Flexibility also permitted the en- 
actment, on short notice, of foreclosure 
moratorium law to meet conditions 
arising from lower income during the 
early iggo's. Father-son operating 
agreements and transfer arrangements 
came into common use as adherence 
to the old laborer-tcnant-owner agri- 
cultural ladder diminished. Partner- 
ships and farm corporations arc some- 
times formed to meet the demands for 
increasing capital requirements. Many 
other changes permitted under the flex- 
ible tenure system facilitate the fash- 
ioning of new arrangements to encour- 
age growth in our dynamic economy. 

THE FOUNDING FATHERS were largely 
responsible for this excellent system of 
land tenure. The development of our 
democratic Government and the de- 
velopment of our free land system par- 
alleled each other in many ways. Al- 
though development extended over 
many centuries, our tenure system 
came into full fruition during the Revo- 
lutionary period. 

Before the Norman Conquest of Eng- 
land in 1066, the land-tenure system 
was developing adequately to meet 
the needs of a free people. But the con- 
querors changed the tenure system to 
fit their requirements and foisted the 
feudal land system immediately on an 
unsuspecting population. The king- 
held all land of the realm and parceled 
it out in large holdings to his military 
aides and court favorites, under whom 

lesser persons held rights in the land. 
The feudal land system provided for 

a fairly clear-cut hierarchy of succes- 
sive groups according to rank, from 
the king to the lowest worker. Natu- 
rally there were many persons between 
the king and the worker, each of whom 
exacted a payment of some kind from 
the person below him. 

The feudal land system at its height 
was burdened with nine separate 
charges, or incidents, upon the land— 
fealty, homage, wardship, marriage, 
relief, primer seizin, aids, fines for 
alienation, and escheat. 

The only incident that we recognize 
today is escheat, and it has been modi- 
fied to apply only on failure of heir. 
Originally, land reverted not only for 
"failure of blood," but also for "cor- 
ruption of blood,5' such as treason, 
murder, robbery, and arson. 

Fealty—the oath of allegiance—is 
still a mark of citizenship, assumed for 
native-born Americans and "taken" 
by naturalized citizens. 

Homage—the oath of personal sub- 
jugation—has disappeared. 

Wardship—the power of the lord to 
reap profits from a minor5s estate—we 
no longer have. 

"Marriage55—a payment for the 
lord5s permission to marry—has also 
been done away with. 

Relief was a payment for admittance 
to the estate made by the heir upon his 
father's death. Our "relief55 is the in- 
heritance tax. 

Primer seizin was basically a pro- 
cedural method of enforcing the king's 
right to a relief. Aids were finally re- 
stricted to three payments—to ransom 
the lord if he were captured, to pay 
expenses for knighting the lord's son, 
and to provide a dowry for the lord5s 
eldest daughter at marriage. 

A fine for alienation was a payment 
made for the privilege of transferring 
rights in land. We no longer have aids 
and fines. 

These charges on the land were bur- 
densome. When measured in terms of 
farm income or ability to pay, many of 
them were heavy. Usually the charges 
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were variable. They depended on the 
exigencies of the situation or the whim 
of the lord. Some of the payments were 
irregular—several of them might fall 
due within a single year. Even worse, 
they were poorly related (or not at all) 
to services rendered. 

Before feudalism had attained its 
fullness, successful endeavors were 
made to reduce the severity of parts of 
the system. Magna Carta, the great 
charter of English freedoms without 
which our Constitution might not 
have been possible, started the proc- 
ess. Other adjustments were made in 
feudal tenures before Jamestown and 
Plymouth Rock. The English Statute 
of Tenures of 1660 sounded the death 
knell to the feudal system as such. 

The most significant characteristics 
of feudal tenure that the colonists 
brought with them to America and 
which were essentially eliminated from 
the system were quitrents—fixed rents 
payable by freeholders to their feudal 
superiors in commutation of services— 
primogeniture, and entails. 

The colonial quitrents were the aids 
of that period. For all practical pur- 
poses, the farmers in the New England 
Colonies never paid quitrent. In the 
other Colonies where quitrents were 
important, the collection process be- 
came so difficult that quitrents had 
largely disappeared before the Revo- 
lution. 

The colonists drifted into the idea 
that the Mother Country could not 
tax them legally. This is not unrelated 
to the later idea that the Federal Gov- 
ernment would not levy a land tax, 
and that such taxes would be reserved 
chiefly for local purposes. Through 
legislative action, some Colonies spe- 
cifically stopped the collection of quit- 
rent. Others either were not accus- 
tomed to such collections or observed 
the disappearance of rent collectors 
and ceased to bother about the matter. 

The backbone of the feudal system 
was the idea of primogeniture and en- 
tails—that is, the idea of keeping the 
landed estate in the same family from 
generation to generation.  Common 

practice was that the entire estate 
would be inherited by the eldest son 
(primogeniture) and that he could not 
alienate it (entail). Both practices were 
in process of decay during the colonial 
period. 

The barring of entails was made easy 
by provisions in many original grants 
to private parties, by private action in 
providing for equal division in wills, 
and by special acts of the colonial 
assemblies in individual cases upon 
request. 

The decline of primogeniture was 
witnessed by granting to the eldest 
son a double portion rather than all 
and permitting daughters to have a 
half share. Equal devolution eventually 
prevailed. 

Several States took action during the 
Revolutionary period to prevent en- 
tails and to outlaw primogeniture. The 
process was not easy. Wealthy families 
contended for the privilege. But the 
idea of equality and the trend toward 
free enterprise and individual initia- 
tive were too strong in Revolutionary 
America. 

The arguments against primogeni- 
ture and entails were many and varied. 
Among them were: Perpetuation of 
property in families is contrary to good 
public policy; it tends to deceive busi- 
nessmen who give credit on visible pos- 
sessions ; it discourages the holder from 
caring for and improving the land; it 
injures the morals of children by ren- 
dering them independent of and dis- 
obedient to parents. It was held also 
that perpetuities and monopolies were 
contrary to the idea of a free state and 
that the perpetuation of landed estates 
in the same family in effect would be 
subscribing to the idea that honesty 
could be bought with money and wis- 
dom was hereditary. 

Landholding and officeholding were 
closely associated in the feudal system. 
The new democracy held no brief for 
hereditary officeholding. By analogy, 
it was suggested that hereditary landed 
estates should be eliminated. Small 
landholders were already practicing 
equal division among their heirs. So 
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were the rising merchants, who found 
that equal devolution induced inter- 
marriage within the class, multiplied 
business contacts, and broadened fi- 
nancial resources in time of need. The 
stage was set for the outlawing of en- 
tails and primogeniture before the Rev- 
olution. The issue was settled in heated 
debate when the contours of the new 
democratic government and tenure 
system were outlined. 

THE NORTHWEST ORDINANCES spelled 
out the new land-tenure system in gen- 
eral terms. In a way, they are our land 
tenure "constitution." 

They described the kind of tenure 
that would be fostered as new States 
joined the Union. These conditions of 
tenure were similar to those in the 
Original Colonies. 

The major provisions may be sum- 
marized as follows : The land would be 
surveyed under the rectangular survey 
rather than the metes and bounds sys- 
tem. It would be allocated first to the 
Revolutionary soldiers, as promised, 
and the remaining land would be sold 
to settlers and speculators. Land would 
be reserved for educational purposes. 

The private owner would hold his 
land in fee simple. The land would be 
subject to transfer by sale among pri- 
vate parties. Deeds would evidence 
transfers and would be recorded. Land 
could be bequeathed by will; in the 
absence of a will it would be divided 
equally among heirs of equal degree. 
A land tax could be levied uniformly 
on the basis of assessed valuation with- 
in each taxing jurisdiction. All pri- 
vately held land would be subject to 
taking for public purpose under due 
process with just compensation. 

The holding of land under fee-simple 
tenure meant that: All rights in land 
resided in society except those alien- 
ated to private parties; society did not 
transfer the right to tax and the con- 
comitant right to spend, to condemn 
for public use, and to police, and the 
right of escheat; the police power and 
right to tax were reserved largely for 
State and local governments, while the 
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rights of eminent domain and of spend- 
ing resided in various levels of govern- 
ment; all private rights were held 
under rules laid down by society and 
were subject to change as society from 
time to time deemed desirable, but 
Government regulations were to be 
kept to a minimum; private rights 
were always qualified, never complete; 
and primogeniture and entails were 
looked upon with some disfavor and as 
against public policy. The rule against 
perpetuities prohibited entails. 

It was accepted as basic policy also 
that all land, except the small amount 
needed to carry on the functions of 
government, would be alienated to 
private parties. The rules of common 
law would govern all tenure relations 
in the absence of specific constitutional 
or statutory provisions. No controls 
were imposed upon fragmentation or 
engrossment. Either resident occu- 
pancy or absenteeism was permitted. 

These principles were never formal- 
ized in a single document, but they 
formed the core of our land-tenure 
system. The basic system left the pri- 
vate holders of rights relatively free to 
fashion tenure arrangements to suit 
their own needs. It provided for 
flexibility and not rigidity, for heter- 
ogeneity and not homogeneity. 

ALIENATION of the public domain 
began soon after the close of the war. 
Land was sold until about 1800 in 
640-acre sections and 36-section town- 
ships for a minimum of a dollar an acre 
to be paid within a year. The Federal 
Government needed ready cash, but 
revenue from sales of land came in 
slowly. To speed up disposition and 
increase revenue, the minimum acre- 
age was reduced to 320 and the price 
was increased to 2 dollars an acre. 
Sales were made on credit payable 
within 5 years. The minimum was 
reduced in 1820 to 80 acres and the 
price to 1.25 dollars; credit was elim- 
inated. Impatient, penniless settlers, 
however, swarmed into the Northwest 
Territory. Many of them settled upon 
the land as squatters. They demanded 
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land free of charge and were restive 
over delays for surveying. The sales 
system fell into disrepute and disuse. 

The Pre-emption Act of 1841 ac- 
ceded to the wishes of the squatter set- 
tlers by formalizing the current prac- 
tice into law. The squatter was given 
first opportunity to buy his claim up 
to 160 acres. 

The Homestead Act of 1862 ended 
the sales and preemption era. Land be- 
came free to settlers in 160-acre tracts 
upon 5 years' occupancy and cultiva- 
tion. As settlement moved westward, 
the alienation scheme favored private 
irrigation developments, increased the 
size of the homestead fourfold, and 
finally included publicly financed irri- 
gation and reclamation. 

The better agricultural lands of the 
public domain were alienated by 1934. 

The rapidly growing conservation 
movement resulted in withdrawal of 
the public domain, particularly the 
grazing lands, from private settlement, 
for all practical purposes. Many other 
acts, which covered more than three- 
quarters of a century of the land-grant- 
ing period, were concerned with use 
and conservation of our forest, coal, 
and mineral lands and with develop- 
ment of other lands for parks, monu- 
ments, and other public use. 

The basic characteristics of the ten- 
ure system established by the end of 
the Revolution, coupled with the dis- 
position of the public domain over the 
next century and a half, left in the 
United States a land-occupancy pat- 
tern of family farming. The policy was 
that the land should be owned and 
operated by those who tilled the soil. 
It was to be held by the freest tenures 
ever devised by modern man. Tenure 
relations were adjustable to meet the 
exigencies of unique situations that 
existed in various sections of the coun- 
try and at different periods of time. 

THE CONCEPTS OF EQUALITY, freedom 
of religion, and the democratic spirit, 
coupled with isolation on the frontier 
and plenty of free land, were forces 
that influenced our free-land system. 
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Perhaps the most powerful idea of 
the Revolutionary period was equal- 
ity. Equality before the law, equal 
access to the ballot, and equal oppor- 
tunity in the world were basic consid- 
erations. An inheritance law that pro- 
vided for primogeniture and entails 
could not meet the criterion of equal- 
ity, particularly of equal opportunity. 
The double portion for the eldest son 
and half portion for daughters could 
not be tolerated. So equal devolution 
for those of equal kinship became a 
basic principle in our tenure system. 
Equal access to the ballot could not 
be met so long as landholding was a 
qualification for suffrage. So this, too, 
was gradually done away with. 

Another potent force that influenced 
the new land system was freedom of 
religion. The connections may not be 
so obvious and direct as with the con- 
cept of equality, but they were about 
as forceful. The religious bodies that 
fled European economic and religious 
oppression left an imprint on the free 
land-tenure system, no less than on the 
whole system of free enterprise. 

European feudalism has been de- 
scribed as a system of government 
based on the organization of society 
upon the land. Political status de- 
pended heavily upon tenure status. 
Both economic and social status were 
determined in large measure by politi- 
cal and tenure status. During the 
Revolutionary era, democratic gov- 
ernment could neither be attained nor 
maintained without a free land sys- 
tem—a wide distribution of land in the 
hands of those who worked the soil. 

In his celebrated Plymouth oration, 
Daniel Webster said that the political 
situation of New England was deter- 
mined by the fundamental laws re- 
specting property. Some persons now 
take the position that the nature of 
society was to a great extent deter- 
mined by the land policy. 

Two types of isolation existed in 
colonial America—separation of the 
Colonies by 3 thousand miles of water 
from the Mother Country and indi- 
vidual isolation on the frontier. The 
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former made it hard to adhere strictly 
to English land laws and made adjust- 
ments in the laws that governed the 
local tenure situation easy. The latter 
fostered the development of indigenous 
institutions and encouraged distrust 
for absentee landowners. 

The breakdown of quitrent collec- 
tion on the frontier and the lessening 
of dependence on earlier associations 
provided added incentives for freedom 
in various tenure relations—freedom 
to buy and sell or to alienate by will or 
gift, freedom from burdensome charges 
upon the land, and freedom to mort- 
gage, lease, subdivide, and aggregate 
land. 

The overabundance of free unsettled 
land made impossible the establish- 
ment of English feudal tenures in 
America, even though it was tried in 
several Colonies. Attempts to establish 
manors in the valleys of the Hudson 
and Potomac Rivers and in the Caro- 
linas, although pursued with vigor for 
a time, were relatively unsuccessful. 
Even the Dutch patroonships that had 
the strength to survive the Revolution 
were eliminated during the rent wars 
of the 1840's. Land could not be mo- 
nopolized in America as in England, for 
anyone dissatisfied with local condi- 
tions could move westward and take 
up new land, usually without paying 
for it. The abundance of free land on 
the frontier expedited the develop- 
ment of our land system. 

THE BASIC CHARACTERISTICS of our 
tenure system, unlike our political sys- 
tem, were not marked departures from 
our English heritage. But many fea- 
tures were uniquely American. 

The new land system was charac- 
terized by freedom of action. Private 
owners were almost completely free to 
buy, sell, transfer, contract, will, give, 
use, or leave idle their lands. Land 
could be held in many ways—publicly 
by Federal, State, county, municipal, 
and other units of government, and 
privately by individuals, partnerships, 
corporations, and cooperatives or in 
unsettled estates or trusts. The private 
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holders of rights in land could be resi- 
dent upon the land or absentee, 
whether owner, tenant, or a holder of 
a lesser estate. 

No limit was placed on the acreage 
that one person could hold, and the 
acreage could be held in a single par- 
cel or in noncontiguous parcels. 

Rights in land could be split between 
surface, above-surface, and subsurface 
rights. Various rights could be definite 
or indefinite; they could be held for 
varying lengths of time or for an in- 
determinate period. 

The land-tenure system provided the 
owner with quiet and peaceful posses- 
sion and enjoyment. His neighbors 
could not trespass upon his private 
property or damage it. Nearby owners 
also were required to use their land 
so as not to create a nuisance. 

Rights in land were held to be cre- 
ated by man, for use by man, and sub- 
ject to change by man. The concept of 
inalienable rights, such as character- 
ized our system of government, did not 
exist in our land-tenure system. 

The system tended to emphasize 
rights and to ignore responsibilities. 
The wide disparity between immediate 
private self-interest and longtime pub- 
lic welfare was not considered ade- 
quately. Man was given almost full 
freedom to contract regarding his land 
as he pleased. 

The freedom accorded private hold- 
ers of land rights was subject to the 
authority of State and local political 
units to adjust tenures to suit varying 
conditions. A flexible system of land 
tenure thus was provided. 

THREE PILLARS have been developed 
to undergird and strengthen the tenure 
system : Research,education, and credit. 

The settlement of the public domain 
was still in process when it became evi- 
dent that farmers needed public as- 
sistance. Each one of several million 
farmers could not conduct his own re- 
search. So they joined through Gov- 
ernment to discover ways and means 
of producing more and better agricul- 
tural products at less cost. This pub- 
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licly sponsored research program had 
as its roots the first congressional ap- 
propriation of i thousand dollars in 
1839 for agricultural improvement. 
The real impetus, however, came sev- 
eral decades later when Federal land 
was given to the several States for the 
development of agricultural research 
and education in land-grant colleges 
and when public funds were appro- 
priated to establish State experiment 
stations. 

Soon after the turn of the century, it 
became increasingly evident that the 
results of research were not utilized by 
most farmers in a reasonable period. 
The Federal-State cooperative exten- 
sion program came into being in 1914 
to remedy this situation. Its chief pur- 
pose was to bring new ideas and im- 
proved methods to farm families at 
the earliest possible date. Educational 
techniques have improved greatly. 

To strengthen a weak link in the 
farmer's publicly sponsored service 
chain, the agricultural credit system 
was improved, beginning in 1916. 

An attempt was made to supply 
farmers with the kind of credit they 
needed at rates that they could afford 
and under repayment plans which pro- 
vided a reasonable opportunity to 
liquidate the debt. Long-term loans, 
free of renewal charges, and at low in- 
terest rates, were introduced under 
public sponsorship. The introduction 
of the amortization of principal—re- 
paying part of the principal each 
year—fitted repayments to farmers' 
needs. Insurance companies, banks, 
and other lending institutions accepted 
the new principles. 

The new credit arrangements, how- 
ever, were not sufficiently prevalent or 
strong to withstand the depression 
years. Publicly sponsored credit was 
expanded greatly, with the Federal 
Treasury standing behind loans to 
many thousands of farmers. Fore- 
closure moratorium laws extended to 
farmers an opportunity to put their 
financial houses in order. Other public 
aids—rural rehabilitation and sub- 
marginal land purchase, for example— 
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were called on to prevent a breakdown 
in the family-farm, owner-operator 
tenure structure on which American 
agriculture was founded. 

For some reason, the benefits of these 
programs did not reach farm wage 
workers, sharecroppers, tenants, or 
small owners. Additional action was 
planned by 1937. The rehabilitation 
program was expanded greatly, and a 
new type of public credit developed. 

Five features were added to the 
farmers' credit structure. Loans up to 
IOO percent of the value of the land 
and buildings were made. The period 
of the loan was extended to 40 years, 
and the interest rate was reduced to 
3 percent. Repayment of principal 
could vary from year to year, depend- 
ing on farm income. Technical assist- 
ance was supplied to the borrower. 
Loans were extended on the basis of 
personal characteristics of families, 
rather than accumulated equity. 

Research, education, and credit have 
been used effectively under public 
sponsorship, but also with great pri- 
vate assistance, in making more effec- 
tive our free land-tenure system. The 
strengths of individual initiative and 
free enterprise have been amplified 
and inherent weaknesses have been 
minimized by these three pillars. 

OUR TENURE CONSTITUTION was 
amended only slightly while research, 
education, and credit programs were 
being brought to fruition. 

Many observers now sense that our 
tenure system has not kept pace with 
modern technology, and legal adjust- 
ments are needed in order that our 
tenure system may better fulfill its 
function. Although it may have served 
admirably when land was free for the 
taking, our land system does not meet 
our present needs adequately, as land 
is a scarce and valuable resource. 

Adjustment in the system should be 
based on research, discussion, and 
public understanding. Our tenure 
system, like our Constitution, provides 
opportunity for significant amend- 
ments without destroying the system. 



What do we mean by 
OWIlGrSllip i Ownership links land and man, but 

the meaning of the word is not always clear. In practice, we have 
no absolute property in land; society limits the use of land, just 
as it limits the use, say, of an automobile. All interests in land 
are held at the sufferance of society. Titles, leases, and mortgages 
show man's desire for orderliness. By Gene Wunderlich and Russell 
W. Bierman, Farm Economics Research Division. 

OWNERSHIP is the important connect- 
ing link between man and land: It is 
ownership that fixes responsibility for 
the way the land is used. 

No study of land is complete without 
knowledge of the qualities and dimen- 
sions of the ownership pattern. Let us 
first outline the overall dimensions of 
the ownership picture with types of 
owners and their characteristics. Then 
we can shade in the nature, origin, and 
functions of property and supply the 
third dimension of ownership—mort- 
gage debt of farmland. 

Our data on ownership are taken 
primarily from two sources: A cooper- 
ative study on types of farmland owners 
made in 1956 by the Agricultural Re- 
search Service and the Bureau of the 
Census and projections based on a study 
of owner characteristics, method of 
holding land, tenure, inheritance, and 
concentration, completed in 1949 by 
the Department of Agriculture. 

Of the total acreage in farms and 
ranches in the United States in 1956 
( 1,158 million acres), individuals, part- 
ners, or heirs of estates owned 1,015 
million acres (88 percent). Other pri- 
vate owners—insurance companies, 
banks, railroads, the few incorporated 
farms, and other corporations—owned 
about 57.5 million acres (5 percent). 
Thus nearly 93 percent of the land in 
farms (not including Indian lands, 
which are largely federally adminis- 
tered) was privately owned. 

Of the 408 million acres of land the 
Federal Government owned in 1956, 
about 13.5 million acres, or 3 percent, 
were used partly or entirely for farm- 
ing and ranching. However, 77 million 
acres of grazing land were adminis- 
tered by the Forest Service and 176 
million acres by the Bureau of Land 
Management, primarily on a permit 
basis. Usually these Federal grazing 
lands are not regarded as "land in 
farms," but they do represent a con- 
siderable acreage devoted at least partly 
to agricultural production. 

Notable regional differences in own- 
ership of public lands stem largely 
from the historical formation of our 
land policy, growth pattern, and vari- 
ations in the productivity and use 
of land. For example, almost 12 per- 
cent of the land in farms in the Moun- 
tain States was publicly owned in 
1956, whereas the Federal Govern- 
ment owned less than 1 percent of the 
farmland in New England. 

Except for the lands in the Thirteen 
Original Colonies and what is now the 
State of Texas, almost all land in the 
United States has been in Federal 
ownership at some time. Yet today 
scarcely more than i percent of land 
in farms (not including the grazing 
lands) is in Federal ownership. 

State and local governments in 1956 
owned 97 million acres of land. Slightly 
more than 31 million acres of it was 
farmland. Most of it was leased to pri- 
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vate operators. Some State and local 
government farmland, however, was 
operated by managers who represented 
the Government. Among these were 
experiment stations, State farms, and 
penal institutions. 

About 48 million acres of the 56 mil- 
lion acres of Indian lands in 1956 were 
used for farming or grazing. Much 
of it is of rather low productivity. It 
was operated by both Indians and 
others. Not all land operated by Indi- 
ans is considered Indian land. 

Corporation-held farmland is a rela- 
tively small proportion of total farm- 
land, but it has increased in extent. 
The Bureau of the Census estimated 
that corporations owned 7 million 
more acres of farmland in 1954 than 
in 1950. 

The proportion of corporate owners 
was much greater in the West than in 
the East. In the West, where 11.5 per- 
cent of the land in farms in the Pacific 
States and 25 million acres (about 10 
percent) of the land in farms in the 
Mountain States were owned corpo- 
rately, large ranching operations, tim- 
ber companies, railroads, and fruit 
growers accounted for much of the high 
proportion of corporate ownership. 

Corporations owned less than 2 per- 
cent of the farmland in New England 
and the North Central States. 

We note, however, relatively high 
proportions of corporate ownership in 
Florida and Texas, where the large 
financial outlay and the long grow- 
ing cycle required for citrus fruit favor 
corporate ownership. Large ranching 
and cotton enterprises, too, often are 
well adapted to corporate ownership 
and operation. 

About 4 percent of our land in farms 
is publicly owned, and about 5 percent 
is owned by corporations. By far the 
greater part of our farmland is owned 
by individuals, most of whom operate 
their own farms or ranches. Others 
have little or no connection with 
farming. 

WHEN WE SPEAK about the structure 
of farmland ownership, we speak of a 

multitude of interests and a diverse 
collection of individuals. Even to spec- 
ulate as to the effect of landownership 
on production, distribution of income, 
and political or social status, we must 
know something about these indi- 
viduals. 

Nearly 85 percent of the owners of 
farmland are farm operators. Two- 
thirds of them own all the land they 
farm and farm all the land they own. 
The rest of the operator-owners rent 
additional land to farm, or rent out 
some of their own land, or do both. 

Landlords—persons who operate 
none of the land they own—constitute 
about 15 percent of the owners. They 
own more than one-fifth of the acreage 
of land and nearly one-fourth of the 
value of farmland. 

Although most of the estimated 5.5 
million to 6 million owners are men 
and most of the farmland is owned by 
men, the interest of women often is 
understated. Much farmland in joint 
ownership by husband and wife is re- 
ported as ownership by the husband. 
Even the individual holdings of the 
wife are occasionally included with 
land held by the husband. It is prob- 
able that at least a one-fourth interest 
in the farmland is held by women. 

Not all owners hold full, uncondi- 
tional rights in their land. Nearly one- 
fourth of the individual owners of 
farmland hold their land in undivided 
interest—estates and partnerships— 
and life estates, or under purchase 
contract. 

Aside from the general types of 
ownership, many qualifications, con- 
ditions, and combinations go into the 
pattern of holdings of an owner. 

WHAT DO WE MEAN by "ownership"? 
A legalist who wishes to be precise 

speaks about forms of "estates." He 
does not use the general term "owner- 
ship." Each form of estate places cer- 
tain duties, responsibilities, or limita- 
tions upon the owner. 

What is important when we ask 
whether an estate may be classified as 
ownership is the type and quantity of 
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rights and their duration. The person 
(or group of persons) with the greatest 
number of rights for the longest dura- 
tion is usually called the "owner." 
Most so-called "leasehold estates" or- 
dinarily, arc not classified as ownership. 

Here are the principal forms of 
estates listed in the approximate order 
of the degree of rights held by the 
owner: 

Fee simple is the estate with fewest 
limitations. It is the nearest to absolute 
ownership. It attaches no conditions 
on possession or use and endures with- 
out end or limit. Uses must not be 
illegal, and they are subject to govern- 
ment regulation. 

Fee tail is similar to fee simple, except 
that inheritance is limited by statute 
to particular heirs. It is used rarely in 
the United States, and in most States 
it is not legal. 

Life estate is an estate that endures for 
the life of one or more persons (usually 
the person holding the estate) but ter- 
minates upon the death of the specified 
person. 

Conditional estates are estates that take 
effect or terminate upon the happen- 
ing of some uncertain event. Many of 
these may be for a term of years. 
Some conditional estates, but not all, 
would qualify as ownership. 

Several common forms of coowner- 
ship should be mentioned: 

Estate in common is held by two or 
more persons and provides separate 
and distinct (although undivided) 
shares for each. This estate may be in- 
definite or for a term of years. 

Joint tenancy is an estate held by two 
or more persons, in which each has an 
undivided interest in the whole; that is, 
no particular share is assigned to any 
one person. Such estates may be in- 
definite or for a term of years. 

Estate by entirety is an estate similar to 
joint tenancy, usually between hus- 
band and wife. 

"Future interests" in property may be 
of various types. They often are cre- 
ated by a will, in contrast to estates 
that afford the holder a present 
possessing right. 
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In its purest sense, ownership means 
complete dominion, title, or propri- 
etary right in a thing or claim. As we 
know it, however, ownership is a rather 
loose aggregation of human relation- 
ships that provides maximum, though 
limited, use and possession of property 
objects. 

In practice, we have no absolute 
property in land. Just as society places 
restrictions on the use of an automo- 
bile, so it limits the use of land. Land, 
for example, cannot be used to grow 
opium poppies without Federal license 
(none of which has ever been issued). 

THE ORIGINS OF PROPERTY are bas- 
ically economic in nature. Usefully 
shaped stones, carrion, fires, and caves 
could have been property objects in 
the early Paleolithic Age, as they had 
value in satisfying basic wants of the 
early human beings. It is questionable, 
however, whether these early men had 
a sufficiently refined means of com- 
munication to make property relations 
understood. 

The institution of property could 
only develop as man's comprehension, 
reason, memory, and powers of com- 
munication grew. Property rights at 
first were established with clubs, fists, 
and teeth. Habits and precedents later 
formed guidelines for property rela- 
tionships and partly replaced the 
bloodier forms of violence. Fraud, 
duplicity, and courts of law marked 
the dawn of civilized property rights. 

Now, with the intricacies of nearly 
50 thousand years of experience with 
property, we have a property structure 
so complex that special segments of 
law are devoted to the otherwise simple 
matter of where man may place his feet. 

Our property relationships, complex 
though they may be, provide us with 
the stability of possession and use of 
resources necessary for our highly 
integrated economy. 

The objects of property give off 
certain services required in our eco- 
nomic processes. These services may 
be used by the owner, leased to others, 
or left idle. 



Ownership is the mechanism that 
associates final responsibility for re- 
source use to individuals. 

In the development of American 
agriculture, the ownership of land to 
the farmer was more than a means for 
assuring a continuous flow of the 
services of land for production. It was 
a goal in itself. It meant security in 
old age, social status, and an estate to 
pass on to heirs. Ownership of land 
was the top of the agricultural ladder, 
on which a young man began as a 
laborer, passed through a stage of 
tenancy, and eventually became the 
owner of his own farm. 

Large-scale commercial agriculture, 
however, has had within it forces that 
have made and will continue to make 
the traditional agricultural ladder less 
useful in trying to explain the goals of 
farm ownership. 

The goal of the modern farmer is 
less clearly that of farm ownership. 
Instead, he seeks a larger cash income 
for himself and his family. Security in 
old age is increasingly provided for 
by a wide variety of private and Gov- 
ernment insurance programs. The 
movement of persons into and out of 
agriculture is a two-way street, with 
rural residences and hobby farms 
operated by retired people as an 
emerging tenure class. Then, too, for 
an important number of young farm 
operators, inheritance rather than the 
agricultural ladder will be the route 
to ownership. 

A third of the acreage and a third of 
the value of farmland held by indi- 
viduals is acquired, wholly or partly, 
by gift or inheritance. 

To the one-fourth of the farm owners 
who acquired at least part of their 
farmland by gift or inheritance, the 
boost in getting a larger unit, either 
for operating or renting out, can be 
important. Owners who have inher- 
ited at least part of their holdings have 
more land per owner and a higher 
value of holding per owner than those 
who do not inherit land. 

Farm operators buy their land more 
frequently than landlords  do.  More 

YEARBOOK  OF AGRICULTURE  1958 

than a third of the landlords acquire 
at least a part of their holdings through 
inheritance or gift. But three-fourths of 
the farm operators buy part or all of 
their holdings. 

As farms become larger and the price 
of land rises, the investment required 
for farms becomes a growing obstacle 
to beginning farmers, and inheritance 
probably becomes even more impor- 
tant as a means for acquiring land. 

Inheritance may involve the land 
directly and entirely. It may be a part 
interest in land, which permits one heir 
to buy out the others; or it may be 
other property or money that can be 
used in the purchase of land. Accord- 
ing to one survey, the latter method 
was used by 14 percent of the individ- 
uals who owned land. 

Inheritance is important, first, as it 
affects the distribution of income from 
land and the supply of farming oppor- 
tunities and, second, as it may affect 
production. 

The net effect on distribution and 
production will depend partly upon 
the relative strengths of the forces of 
fragmentation and the forces of con- 
solidation in our inheritance system. 
A study in Michigan in 1954, for ex- 
ample, disclosed that, in the sample 
tested, the inheritance structure re- 
sulted in a net consolidation created 
by settlements of estates and recombi- 
nation with adjoining units. On the 
other hand, there is a built-in tendency 
toward division of holdings by the ex- 
cess population in agriculture since we 
do not have the system of primogeni- 
ture—inheritance by the oldest son. 

The ownership of farmland is widely 
distributed. We have estimated that in 
1956 there were at least 5.5 million 
owners of farmland. Many of these 
owners involved more than one indi- 
vidual. When one considers the multi- 
plicity of ownership interests that arise, 
for example, from corporations, part- 
nerships, and estates, one could reason- 
ably estimate that 8 million or 9 million 
persons have interests in the agricul- 
tural land of our country. If one were 
to include mortgages as a form of in- 
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terest in land (as it seems reasonable to 
do), the estimated number of persons 
with ownership interest in our farm- 
land would be i o million. 

Despite the large number of owners 
and their wide distribution, the acre- 
age owned is distributed rather un- 
evenly. Our most recent estimates of 
the concentration of ownership are that 
at least 40 percent of the farmland 
owned by individuals was held by 5 
percent of the owners. 

Part of this imbalance is due to large 
holdings of grazing land in the West. 
Corporate holdings, which tend to 
be large, also concentrate ownership. 

With the increases in size of farms 
and the reduction in the number of 
farms, the concentration of ownership 
probably is increasing. 

Is this degree of concentration con- 
trary to our precepts of equal oppor- 
tunity and equality? If so, what can 
be done to encourage wider distribu- 
tion of ownership and yet permit the 
necessary degree of incentive to grow? 
As population increases and space 
becomes dearer, these questions may 
have growing importance in our 
land policy. 

THE OWNERSHIP INTEREST of a person 
in his land is not explained entirely by 
the nature and duration of the rights 
we have described. Ownership has a 
third dimension, which is represented 
by the owner's equity. 

An owner's equity means essentially 
the difference between the value of his 
interest in the property and his liabil- 
ities assigned to the property. Thus 
the debts, evidenced by mortgages, 
on a tract of farmland are reductions 
in the equity owned by the owner- 
borrower. The mortgage to the credi- 
tor, on the other hand, is a contingent 
claim to, or interest in, the land. 

Owners of farmland can pledge their 
land as security for debt. They incur 
debt not only when they buy land but 
also when they borrow to buy ma- 
chinery and livestock, make improve- 
ments in buildings, pay operating and 
living expenses, and refinance debts. 
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Whenever an owner borrows and 
pledges his land as security, he reduces 
his equity according to the amount 
and terms of the loan and the rate 
of interest. 

The exact form or legal instrument 
by which the owner of farmland 
pledges the land as security for debt 
varies according to the State, the 
nature of the transaction, and the 
type of lender. But all debt for which 
farmland is the security may be called 
farm-mortgage debt. 

FARM-MORTGAGE DEBT usually is 
represented by mortgages and deeds 
of trust if the borrower has title to the 
land. The borrower secures the debt 
by giving the lender certain rights in 
the land. If the debt is not paid accord- 
ing to the terms of the mortgage or 
deed of trust, the lender may require 
that the land be sold and the proceeds 
be used to pay the debt. 

Money owed for farmland bought 
under a purchase (sales) contract is 
also considered farm-mortgage debt. 
These contracts are agreements to 
buy (and sell) farmland, but the buyer 
does not obtain title to the land until 
he has made the contracted payments 
to the seller. Purchase contracts often 
are used when a buyer of farmland 
makes only a small downpayment or 
no payment at all. 

Other legal instruments that pledge 
farmland as security for debt include 
deeds to secure debt, vendor's liens, 
and bonds for deed. They are not com- 
monly used for this purpose, however. 

The purposes and terms of farm- 
mortgage loans vary. These loans are 
often thought of as long-term loans 
used only to finance purchases of 
farmland and similar long-run out- 
lays. Many, however, are made for 
fairly short terms to secure loans for 
annual operating and living expenses 
and other short-run needs. To re- 
finance debts rather than to purchase 
land is the most frequent purpose for 
which the longer term farm-mortgage 
loans are made. 

The Agricultural Research Service, 
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in cooperation with the Bureau of the 
Census, estimated the amount of farm- 
mortgage debt in January 1956 to be 
9,066 million dollars. This represented 
a 62-percent increase since 1950 and 
was well on the way to the 1923 peak of 
10,786 million dollars. Farm-mortgage 
debt represents about 9 percent of the 
total value of land and buildings. 

The increase in farm real-estate 
values, the increased proportion of 
real-estate sales that involve credit, 
the higher ratio of debt to considera- 
tion in these credit-financed sales, and 
readily available credit appear to have 
been the factors in the 1950-1956 rise. 

An estimated 1,278,000 owner-op- 
erated farms—35 percent of all owner- 
operated farms—carried mortgages in 
1956. The proportion of owner-oper- 
ated farms mortgaged was 30 percent 
in 1950. It was 45 percent in the peak 
year of 1930. The proportion of ten- 
ant- and manager-operated farms 
under mortgage has been consistently 
lower than that of owner-operated 
farms. Only 21 percent of the tenant 
and manager farms were mortgaged 
in 1950. 

We can divide farm-mortgage lend- 
ers into six major groups. 

Individuals are the most important 
type of farm-mortgage lenders. This 
group held 32 percent of the total of 
9,066 million dollars of outstanding 
loans in January 1956. Life-insurance 
companies held 25 percent; Federal 
land banks, 16 percent; commercial 
and savings banks, 15 percent; Farm- 
ers Home Administration, 3 percent; 
and all others, 9 percent. Interest rates, 
size of loan, and length of term vary 
among types of lenders and regions. 

Individuals are important lenders in 
every region. Many of the farm mort- 
gages they hold arise from sales of 
farmland in which the seller took back 
a mortgage for part of the sales price. 
Others often are simply investments of 
local people. 

Individuals ordinarily hold loans of 
slightly larger amounts, at lower rates, 
and for longer terms than commercial 
and savings banks, but the amounts 
are smaller, the rates higher, and the 
terms shorter than those for loans held 
by Federal land banks and insurance 
companies. The proportion of the total 
loans held by individuals in 1956 
ranged from 17 percent in the West 
South Central States to 52 percent in 
the Pacific States. 
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Life-insurance companies are the 
largest institutional farm-mortgage 
lenders. They hold some farm mort- 
gages in each State, but they are most 
important in areas in which they can 
develop a large volume of long-term 
amortized loans of relatively large size 
that can be made and serviced effi- 
ciently by standardized procedures. 
The proportion of the total mortgages 
held by life-insurance companies in the 
various regions in 1956 ranged from 2 
percent in New England to 40 percent 
in the West South Central States. 

The Federal land-bank system is a 
federally sponsored cooperative long- 
term, farm-mortgage credit system 
that operates in all counties in the 
country. Borrowing is done from the 
land banks through local national farm 
loan associations, which are owned by 
their borrower members. Land-bank 
loans are made for long terms on an 
amortized basis, and they furnish an 
important part of farm-mortgage 
credit in every region. The proportion 
of the total loans held by Federal land 
banks in 1956 varied from 11 percent 
in the Pacific States to 20 percent in 
the West North Central States. Of the 
total amount of land-bank loans out- 
standing, 45 percent was in the North 
Central States. 

Commercial and savings banks usu- 
ally make relatively small farm-mort- 
gage loans for short terms. They held 
only 4 percent of the 1956 total in the 
Mountain States and 8 percent in the 
West South Central States. In the New 
England, Middle Atlantic, South At- 
lantic, East North Central, and East 
South Central States, commercial and 
savings banks held from a fifth to a 
fourth of the farm-mortgage loans. 

The average size of farm-mortgage 
loans varies between lenders and be- 
tween regions. Loans are smaller in 
the South and Northeast, where farms 
are smaller, than in the North Central 
and Western States. The average size 
of farm mortgages in 1956 was 7,900 
dollars; it ranged from 4,800 dollars 
in the South Atlandc States to 13,100 
dollars in the Mountain States, 
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As larger loans tend to have longer 
terms, the South Atlantic and East 
South Central States have the shortest 
terms (an average of 5 years) and the 
West North Central States have the 
longest terms (an average of 13 years). 
The average term of all farm-mortgage 
loans in the United States is about 9 
years. Interest rates follow the same 
pattern; they are lowest in the North 
Central States and highest in the 
Southeastern States, Farm-mortgage 
debt outstanding in January 1956 car- 
ried an average rate of 4.7 percent. 

Now that we know something about 
the nature and size of farm-mortgage 
debt and the type of lenders to whom 
it is owed, let us see what kind of farms 
carry most of this debt. 

Mortgaged farms are usually larger 
than farms without mortgages, arc 
worth more per acre, and have a 
higher value of land and buildings per 
farm. Their operators have higher 
gross incomes from their farms. Simi- 
larly, a higher proportion of farms in 
the better, more commercial farming 
areas are mortgaged than in other 
areas. Owner-operated farms are more 
likely to be mortgaged and to be mort- 
gaged for a higher proportion of their 
value than are farms operated by ten- 
ants or managers. 

Possible explanations are that the 
larger farms require more capital in- 
vestment and consequently their oper- 
ators need long-term borrowed money 
and can use it profitably. Also, on the 
larger farms, the margin of farm in- 
come above necessary living and oper- 
ating expenses is likely to be greater. 

Owner-operated farms may be mort- 
gaged oftener than tenant farms be- 
cause owner-operators must supply all 
the capital needed to operate their 
farms. At least a part of the capital is 
supplied by the tenant on tenant farms. 
Some tenant farms are acquired by 
their owners as investments, and bor- 
rowed money is not needed for their 
purchase. Some are owned by corpo- 
rations or Government units whose ob- 
ligations are not considered to be a 
part of farm-mortgage debt. 
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We may demonstrate some of the 
differences between farms with mort- 
gages and those without mortgages by 
utilizing the 1956 information on full 
owners (farmers who own all the land 
they operate). Part owners (farmers 
who own only part of the land they 
operate) are similar to full owners in 
mortgage characteristics. 

Mortgaged full-owner farms are 
usually larger and have higher values 
of land and buildings per acre than 
those not mortgaged. Mortgaged farms 
had an average of 164 acres, compared 
with 135 acres for farms free of mort- 
gage. Mortgaged farms had an average 
value of 19,400 dollars; mortgage-free 
farms a value of 14,400 dollars. The 
value per acre was 118 dollars for 
mortgaged farms and 106 dollars for 
those not mortgaged. 

Most full owners with mortgaged 
farms had substantial equities in their 
farms. Of the average value of 19,400 
dollars, the full owner's debt was 5,200 
dollars, leaving him with an equity of 
14,200 dollars. Ordinarily farms with 
low ratios of debt to value were larger 
and more valuable than those that 
were heavily indebted. 

Farms from which the larger quanti- 
ties of farm products are sold are more 
likely to be mortgaged than those from 
which smaller quantities are sold. 

Only 21 percent of the smaller com- 
mercial farms (those selling less than 
1,200 dollars' worth of farm products) 
were mortgaged in 1956, but 40 per- 
cent of the farms selling 2,500 dollars' 
to 4,999 dollars' and 47 percent of 
those selling 25,000 dollars' or more 
worth of farm products were mort- 
gaged. The value per farm, value per 
acre, total debt per farm, and the 
owner's equity increased as the value 
of farm products sold increased. 

The ratio of mortgage debt to the 
value of the farm was lower for the 
larger mortgaged commercial farms 
than for the smaller ones. 

Apparently, therefore, the larger 
commercial farmers require greater 
amounts of farm-mortgage credit and 
make greater use of it. The data sug- 
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gest also that lenders are more willing 
to make loans to the larger farms. 
Although these loans are larger, they 
are likely to be lower relative to the 
value of the land mortgaged as security 
and lower relative to the proportion of 
the farm income that must be used for 
repayment than loans on smaller farms. 

Many farmers start out as tenants. 
After farming for a while they buy 
farms with substantial mortgages. As 
they grow older, they reduce or pay 
off the mortgages altogether and en- 
large their farms. About 31 percent of 
all tenant farmers were under 35 in 
1954, but only j 3 percent of the part 
owners and 9 percent of the full owners 
were as young as this. 

Fifty-seven percent of all full owners 
had mortgages in 1956. But as farmers 
grow older and continue to farm, they 
pay off mortgages. Only 16 percent 
of those full owners over 65 years still 
owed any farm-mortgage debt. 

In the whole United States, mort- 
gaged farms operated by full owners 
under 35 years averaged 122 acres, 
and the total value was 15,300 dollars 
per farm, but for those 55 to 64 years 
old the average size was 194 acres and 
the average value was 21,000 dollars. 

The amount of mortgage debt per 
farm declined from 5,900 dollars for 
mortgaged full owners under 35 to 
4,600 dollars for those 55 to 64 years 
old. The ratio of debt to value also 
declined, and the value of the owner's 
equity increased. This probably means 
that farm-mortgage credit is used by 
younger farmers to become established 
in farming and that many farmers 
achieve ownership of debt-free farms. 

WE HAVE PRESENTED and examined 
some of the types of interest in land. 

Society transcends these individual 
property interests by expressing itself 
through courts of justice, custom, and 
economic forces. All interests in land, 
therefore, are held at the sufferance of 
society. A title, a lease, or a mortgage 
manifests not an inherent right of an 
individual but a proclivity of mankind 
for orderliness. 



Farm tenure and the 
USG 01 iRHCl. Tenure means the holding of rights to 
use land. Tenure arrangements embrace many agreements. The 
function of the tenure system is to distribute rights to the use 
of land among individuals so that land can be used in an orderly 
way. It provides both social and economic stability, and it in 
turn can be stabilized through continued traditional usages, 
which are discussed in this summary of farm sizes, incomes, and 
types of tenure. By Gene Wunderlich and Walter E. Chryst, 

agricultural economists. Farm Economics Research Division. 

TENURE TOUCHES the way every farm 
is run. All farming operations require 
land. All farming operations require 
time. Hence, if production is to be 
achieved, the farmer must know he can 
use the land long enough to complete 
any production process he undertakes. 

That is, each farm operator must 
have some rights to the use of some 
land for some period of time, or plan- 
ning is impossible. If planning is im- 
possible, production is impossible. 

It is the function of the tenure system 
to distribute rights to the use of land 
among individuals so that the land can 
be used in an orderly way. 

The distribution of rights in land is 
highly important to the individual be- 
cause it establishes the size of farming 
operation that is feasible to carry 
on; the period for which crop rota- 
tions and livestock enterprises can be 
planned; the amount of labor, tools, 
and livestock the farmer can use; and 
to some degree the extent of such per- 
manent fixtures as housing, buildings, 
fences, and soil conservation measures 
that can be used. 

No less important to the individual 
is the effect of the tenure system on 
his share of the fruits of production. 

The word "tenure," from the French 
"tenir" (to hold), has come to mean 
the holding of rights to use land. One's 

tenure rights in land specify the con- 
ditions of possession and use over time. 

The time aspect of the tenure pattern 
is composed of two main classes of es- 
tates (that is, types of interest)— 
freehold and leasehold. Freehold es- 
tates are of indefinite duration. Lease- 
hold estates are for a certain term. 
Duration, plus the degree of interest 
and location of the final proprietary 
right, determines the exact type of es- 
tate, which we classify loosely as own- 
ership or tenancy. 

These two broad classifications of 
tenure—ownership and tenancy—are 
used separately and in combination to 
identify most of the arrangements that 
follow. 

In practice, tenure arrangements 
contain a multitude of written, oral, 
and implicit agreements. Variation in 
the statutes of each of the 48 States 
multiplies the number of possible 
tenure arrangements even more. 

If a common denominator, say a 
measure of "interest in land," could 
be developed, tenure might be viewed 
more appropriately as a scale, rather 
than as separate and distinct classes. 
Such a scale might run from agricul- 
tural labor, with no legal interest in 
the land, to full and unqualified own- 
ership, such as the interest held by the 
public in public lands. Pending refine- 
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ment of such a scale, however, the 
classes of tenure as given in the 5-year 
censuses of agriculture are useful. 

In the census system, the tenure of a 
farm or ranch operator is prescribed 
by his legal interest in the land he 
operates (not necessarily the land 
he owns). 

A full owner owns all the land he 
operates. 

A part owner owns part of the land 
he operates and rents part from others. 

A manager operates a farm for some- 
one else on a salary basis. 

A tenant owns none of the land he 
operates. 

Tenants are further classified by 
the type of rent paid. 

Cash tenants pay rental in cash as 
a lump sum or on a per acre basis. 

Share-cash tenants pay part of their 
rental in cash and part as a share of 
the crop or livestock. 

Crop-share tenants pay a share of 
the crops but not of the livestock. 

Livestock-share tenants pay a share 
of the livestock or livestock products 
and perhaps also a share of the crop. 

Sharecroppers ("croppers") provide 
labor only, arc supplied workpower 
and management supervision by the 
landlord, and are paid a share of 
the crop. 

The relative strengths of the tenure 
classes are both the cause and effect 
of the production patterns in agricul- 
ture. The tenure structure determines 
how the total agricultural income is 
to be divided, and yet tenure arrange- 
ments are themselves developed to 
divide income in a particular way. 

The tenure structure is the frame- 
work within which resources of pro- 
duction are combined, but the tenure 
arrangements in turn are especially 
adapted to meet the peculiar require- 
ments of each type of production. 

The tenure system provides both 
social and economic stability, and it 
in turn can be stabilized through con- 
tinued traditional usages. 

The relative importance of each 
tenure class may serve as a measure 
of two important aspects of the organi- 
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zation of agriculture: What it is and 
what it may be in the future. 

Let us look first at the current situa- 
tion, then examine the important 
trends, and from them suggest what 
the next few decades may hold. 

THE MOST RECENT DATA on farm 
numbers, the 1954 Census of Agricul- 
ture, showed a total of 4.8 million 
farms. Of them, 57 percent were 
operated by full owners, 18 percent 
by part owners, 24 percent by tenants, 
and fewer than 1 percent by managers. 

Compared with the number of 
farms, the proportion of land operated 
under each of these tenure forms is 
quite different. Of the 1,160 million 
acres of farmland in the United States 
in 1954, 34 percent was in full-owner 
farms, 41 percent in part-owner farms, 
16 percent in tenant farms, and 9 per- 
cent in manager farms. Thus the 
average full-owner farm contained 
145 acres; the part-owner farm, 544 
acres; the tenant farm, 166 acres; and 
the manager farm, 4,786 acres. 

From this alone, however, one can- 
not conclude that owner and tenant 
farms are small and that part-owner 
and manager farms are large. There 
are other measures of farm size. 

The value per acre of full-owner and 
tenant farms is 101 and 116 dollars, 
respectively; the acre value of land 
operated by part owners is 62 dollars; 
and the value per acre of manager 
farms is 49 dollars. The relatively high 
acre value of owner and tenant lands 
does reduce the disparity in farm size 
between tenure groups but not enough 
to eliminate substantial differences in 
the average value per farm of the 
various tenure groups. The average 
full-owner farm was worth about 
14,500 dollars; the part-owner farm, 
35,800 dollars; the tenant farm, 19,500 
dollars; and the manager farm, 165,800 
dollars. 

Farm income is a measure of farm 
size that is better suited to measure the 
farm enterprise than acreage or value. 

By this standard, too, manager- 
operated farms are largest. A third of 
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them reported gross value of products 
sold of 25 thousand dollars or more in 
1954, while only 3 percent of the com- 
mercial owner and tenant farms and 
6.8 percent of the part-owner farms 
had gross sales of 25 thousand dollars 
or more. Many of the full owners are 
at the lower end of the income scale, 
where 44 percent of the operators of 
commercial full-owner farms sold farm 
products with a gross value of less than 
2,500 dollars. Of the tenant farms, 36 
percent of the operators, of the part- 
owner farms, 24 percent, and of the 
manager farms, only 10 percent sold 
less than 2,500 dollars' worth of farm 
products. 

One may conclude from the relative 
income positions of the various tenure 
groups that the goal of full ownership 
is attained at the sacrifice of farm in- 
come. Fewer than one-half of the com- 
mercial farms are operated by full 
owners, but 64 percent of commercial 
farms reporting a value of farm prod- 
ucts sold of less than 1,200 dollars 
are operated by full owners. Tenants, 
except for the sharecroppers of the 
South, are in a favorable income posi- 
tion as compared with full owners. 

The forms of tenancy associated with 
different types of farming and with 
geographic areas show a considerable 
range in income positions. 

Farms operated under the livestock- 
share arrangement common in the 
Corn Belt have relatively high in- 
comes; 75 percent of commercial live- 
stock-share farms sold at least 5 thou- 
sand dollars' worth of farm products in 
1954. Only 10 percent of the share- 
cropper farms, which are found ordi- 
narily in the South, reported sales of 
farm products of 5 thousand dollars or 
more. More than 60 percent of the 
operators of sharecropper farms re- 
ported less than 2,500 dollars' worth of 
farm products sold. 

The rather marked differences in the 
characteristics of farms of the four 
main tenure types suggest that there 
may be important relationships be- 
tween tenure and other aspects of 
farm organization worth investigating. 
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THE TENURE STRUCTURE encom- 
passes agriculture as an industry and 
as a way of living. 

The first distinction between tenure 
types therefore should be between 
farms that are commercial units de- 
voted primarily to production for cash 
income and other noncommercial 
farms that provide only supplementary 
cash income and employment or are 
used as rural residences. 

Part-time, residential, and other 
noncommercial farms account for 30 
percent of the farms and 11 percent of 
the land in farms. As security of 
tenure may be relatively important to 
persons who use their farms as resi- 
dences or as sources of subsistence 
income, owner-operatorship of these 
noncommercial farms is more com- 
mon than tenant or part-owner op- 
eratorship. 

About 42 percent of the full-owner 
farms are noncommercial. Only 13 
percent of the part-owner and 16 per- 
cent of the tenant farms are noncom- 
mercial. Seventy-nine percent of the 
noncommercial farms are operated by 
full owners. 

The large share of the 1.5 million 
noncommercial farms operated by full 
owners helps partly to explain why 
full-owner farms are smaller in acreage 
and value than part-owner and tenant 
farms. 

For purposes of relating tenure to 
production, it is preferable to deal 
only with the 3.3 million commercial 
farms, as they account for 98 percent 
or more of the total value of farm prod- 
ucts sold. We shall use only commer- 
cial farms therefore in characterizing 
the various forms of tenure in terms of 
their advantages or disadvantages for 
various kinds of production. 

Each form of tenure exists in all 
major types of production. Certain 
characteristics of a particular tenure, 
however, sometimes make it more de- 
sirable than other forms of tenure for 
certain types of farming. 

Some of the important attributes of 
a type of farming that affect tenure 
are the proportion of the total value of 
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investment that land represents, the 
length of the production cycle, the im- 
portance of labor in the operation, the 
risks involved with hazards to produc- 
tion, the possibility of mechanization, 
flexibility in management practices, 
the quality of management, and the 
location of the owners of land and 
equipment. 

Full ownership offers a relatively se- 
cure length of tenure and thus is used 
to greater degree than other types of 
tenure when the production cycle is of 
long duration. An example is orchards; 
full owners operate 82 percent of the 
commercial fruit and nut orchards. 

Ownership of all the land by the op- 
erator tends to be more prevalent also 
for farms in which the value of land 
represents a relatively small part of the 
total investment in the farm. Of the 
549 thousand commercial dairy farms, 
for example, 338 thousand, or 62 per- 
cent, are operated by full owners. 

Part owners, the middle group be- 
tween full owners and tenants, are 
somewhat more difficult to identify 
with particular farming conditions. 
They often are related to the more ex- 
tensive types of farming, which require 
flexibility and much equipment. Part 
owners, who represent 23 percent of all 
commercial farm operators, for ex- 
ample, operate 31 percent of the com- 
mercial cash-grain farms. 

Managers operate farms for which a 
high degree of management skill is re- 
quired and on which ownership of the 
farm resources is separated, as in the 
case of absentee employers. Managers 
are also used to a large extent on non- 
commercial institutional farms. Only 
large enterprises can afford a manager, 
and the total investment on manager 
farms usually is large. Nearly 40 
percent of the commercial manager- 
operated farms are livestock operations 
other than dairy or poultry. Many of 
the managers operate cattle ranches in 
the West. 

Tenancy affords flexibility in com- 
bining resources. Tenancy also permits 
spreading the risks of production. 
Tenancy is greater when a short pro- 
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duction cycle requires less security of 
tenure as, say, in cash-grain produc- 
tion. When the value of land repre- 
sents a relatively large part of the 
total investment in farm resources, 
tenancy tends to be high. Tenancy 
tends to be relatively more important 
in places where land values are high, 
as they are in the fertile areas of the 
Corn Belt and the Mississippi Delta. 

The types of tenancy arrangements 
vary with the production pattern. 

Cash rents often arc used if the land- 
lord is dissociated from the manage- 
ment or if he contributes little except 
the land to the enterprise. The num- 
ber of cash-rented farms is relatively 
small—3 percent of commercial farms. 
Compared with other types of tenant 
farms, however, the average size of cash- 
rented farms is large—349 acres per 
farm—mainly because of the greater 
use of cash rents in the grazing areas 
where large acreages predominate. 

Share arrangements, particularly the 
livestock-share leases, involve close 
working arrangements between land- 
lord and tenant. Not infrequently in 
livestock-share arrangements, the land- 
lord and the tenant are related. Live- 
stock-share tenancy is used oftener in 
the livestock-feeding and dairy areas 
of the north-central region than in the 
grazing areas of the West, where 
manager and cash-tenant farms are 
relatively more important. 

Sharecropping is closely identified 
with cotton and tobacco. Sixty-two 
percent of the commercial cropper 
farms were classified as cotton enter- 
prises, and another 33 percent were 
classified as uother field crop," most 
of which was tobacco. Croppers ac- 
counted for about 28 percent of the 
commercial cotton farms and about 
15 percent of the cotton acreage 
harvested. They also harvested about 
25 percent of the tobacco acreage. 

As the different forms of tenure on 
commercial farms develop to accom- 
modate the methods and conditions 
of production, regional patterns of 
tenure on all farms are affected. 

In the Northeast, for example, where 
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dairying and poultry arc important 
and where farmland represents a rela- 
tively small part of the total invest- 
ment, 77 percent of all farms and 65 
percent of all farmland are full owner 
operated..Tenancy accounted for only 
6 percent of both the 339 thousand 
farms and the 41 million acres of farm- 
land in the Northeast. In the South, 
29 percent of the 2,317 thousand 
farms and 17 percent of the 387 million 
acres of farmland were operated 
by tenants. 

The north-central region, which is 
dominated by Corn Belt agriculture, 
has been generally responsive to tech- 
nological changes that call for farm 
expansion. The growth in farm size 
has been faster than could be accom- 
plished by farm purchase under the 
pressure of high land values and large 
investments in machinery and equip- 
ment. The rental of additional land— 
one way of expanding farm size—may 
be part of the reason why in 1954 
more farmland was operated by part 
owners than by any other tenure class 
in the north-central region. Part own- 
ers there operated 22 percent of the 
farms and 40 percent of the farmland. 

The influence of large ranching op- 
erations is reflected in the relatively 
high proportion of manager-operated 
farmland in the West. The number of 
farms operated by managers is small; 
only 1.1 percent of the 422 thousand 
farms in the West were manager op- 
erated in 1954, but they included 20 
percent of the 337 million acres of 
farmland in the region. As a tenure 
class, part owners also have large hold- 
ings. Part owners operated 53 percent 
of the farmland in the West in 1954. 

Efiicicnt farm operation depends 
sometimes on a relatively long period 
of secure tenure, but in other circum- 
stances it may be important for the op- 
erator to change his type of operation 
or to move if he can make either 
change with little inconvenience and 
financial loss. 

The choice between secure tenure 
and flexibility is relevant to the selec- 
tion of a tenure arrangement. Ordi- 
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narily the owner-operator is assured 
greater security of tenure than the 
tenant is. The owner, however, is usu- 
ally less mobile. The owner-operator 
may or may not have opportunity for 
flexibility in his operation, depending 
on his debt position and the possibili- 
ties of renting additional land. 

The decision a farmer makes be- 
tween security and flexibility will de- 
pend on the type of production and 
also on personal preferences and avail- 
able farming opportunities. 

Owners apparently occupy their 
farms longer than tenants do. 

Owner-operators in 1954 had occu- 
pied their farms an average of 16 
years, but tenants averaged 7 years. 
Of the commercial farms operated by 
full owners, only 2 percent of the oper- 
ators began farming their present farms 
in 1954; 50 percent had begun in 1940 
or earlier. Only 14 percent of the ten- 
ant farmers, however, reported that 
they had operated their current farms 
since 1940, and 12 percent reported 
that they had worked their present 
farms less than a year. Sharecroppers 
in the South reported even shorter ten- 
ure. Only 11 percent had operated 
their farms for 15 years or more and 17 
percent had been on their farms for 
less than a year. The pattern for part 
owners is similar to that of full owners. 
About a fifth of the managers had been 
on their current farms since 1940 or 
earlier. 

Preferences for security or mobility 
do not account entirely for differences 
in the length of time operators were on 
their farms. Part of the difference was 
due to their age. 

Farmers accumulate equipment, live- 
stock, and land as they grow older. 
Through purchase, gift, and inherit- 
ance, the tenants acquire ownership 
in land and are reclassified as full 
owners or part owners. On commercial 
farms in 1954, fewer than 14 percent 
of the farmers younger than 25 years 
were full owners, 1 o percent were part 
owners, and 76 percent were tenants. 
In the age group 45 to 54, 48 percent 
were full owners, 27 percent were part 
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owners, and 25 percent were tenants. 
By the time farmers had reached 65 
years or more, 76 percent were full 
owners, 14 percent were part owners, 
and only 10 percent were tenants. 

The transformation of tenant to owner 
and then to landlord is called the agri- 
cultural ladder. The tenure process we 
are witnessing today, however, shows 
movement both ways on this wobbly 
ladder; men jump on and off at each 
rung. 

The increasing integration of agri- 
culture with other industries has made 
the stages of the ladder process less 
clear and perhaps less useful in ex- 
plaining how individuals get into any 
one tenure class. A new model that 
would account for lateral as well as 
vertical movements would be more 
descriptive. 

JUST AS THE PATTERN of production 
has changed, so has the tenure struc- 
ture changed. Tenure arrangements 
have had to be adjusted to accommo- 
date such critical economic factors as 
the migration out of agriculture, the 
expansion in the size of some farms, 
the increase of farm mechanization, 
improved production techniques, and 
the shift toward a livestock economy. 

The farm population remained at 
about 31 to 32 million between 191 o 
and 1935. The farm population had 
declined by 1954 to 22 million, with 

no accompanying retirement of land. 
The reduction in number of farms from 
6.8 million in 1935 to 4.8 million in 
1954 resulted in an increase in average 
size of farm from 155 to 242 acres. The 
changes were much greater in some 
areas. This meant that labor had to 
be moved out of agriculture, and land, 
labor, and capital had to be recom- 
bined into new operating units. These 
economic shifts took place during a 
period of prosperity, which made own- 
ership easier. The proportion of farms 
operated by full owners and part own- 
ers consequently has increased relative 
to the proportion operated by tenants. 

Four in 10 farms in the United States 
were operated by tenants in 1935. 
Fewer than a fourth were operated by 
tenants in 1954. A substantial part of 
the decline in the total number of farms 
is due to the reduction in number of 
tenants from 2.9 million in 1935 to 1.2 
million in 1954. A third of the farm- 
land was in tenant farms in 1935, but 
only a sixth of the farmland was in 
farms operated by tenants in 1954. 

From about 1920 to 1930, while ten- 
ancy was going up, the number of full 
owners was going down. In the early 
thirties the depression had the effect of 
slowing off-far m migration. The num- 
ber of full-owner farms increased to 3.2 
million in 1935, but again declined to 
2.7 million by 1954. Farmland oper- 
ated by full owners increased until 
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1950, when it reached 418 million 
acres, but it fell to 395 million acres 
by 1954- 

Part owners have increased almost 
continuously in number of farms and 
acres of farmland operated since they 
were first differentiated in the Census 
of Agriculture in 1900. This is the only 
tenure class that shows such an in- 
crease. From 1945 to 1954, the total 
number of farm operators declined by 
1.1 million, while the number of part 
owners rose from 661 thousand to 857 
thousand. Part owners are the only op- 
erators who, as a group, showed an 
increase of land in farms between 1950 
and 1954. Part owners have accounted 
for a larger part of the farmland than 
any other tenure class since 1945. 

Only for 1950 and 1954 are data 
available on the proportions of farm- 
land rented and owned by part owners. 
The average part owner in 1950 owned 
302 acres, rented 238 acres from others, 
and rented 28 acres to others; in 1945, 
he owned 319 acres, rented 244 acres 
from others, and rented 20 acres to oth- 
ers. Growth in the size of part-owner 
farms, therefore, is more or less bal- 
anced between owned and rented land. 

Managers account for only a small 
number of farms, and the number in 
1954—2i thousand—is the smallest 
recorded since data became available. 
The largest number of manager-oper- 
ated farms was 68 thousand in 1920. 
Land in farms operated by managers, 
however, increased until 1945, when 
more than 106 million acres were 
managed. The acreage of manager- 
operated land dropped by 5 million 
acres between 1950 and 1954. 

Corporation farms are included un- 
der manager farms. The decrease in 
manager farms suggests that the cor- 
poration as a form of tenure is becom- 
ing less important. From 1950 to 1954, 
when the average size of all other com- 
mercial farms was increasing, the 
average size of manager farms de- 
clined slightly. Although the average 
value of all farms increased, manager 
farms increased by a smaller percent- 
age  than  those of any other  tenure 
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class. Except possibly for the poultry 
and fruit enterprises, there is little indi- 
cation of widespread factory farming, 
which is generally associated with cor- 
poration farming. 

Managers are currently important in 
the beef cattle industry. If consumers 
continue to prefer more meat products 
in their diets and if new techniques 
permit further expansion in farm and 
ranch size, managers may become 
even more important in the total of 
land they operate, if not in number. 

THE IMPORTANCE OF TENURE and the 
adjustments required in the future will 
depend on the number of people who 
seek livelihoods in agriculture and the 
complexity of the agricultural produc- 
tion process. The number who seek 
rights in land will be determined by 
the number and relative profitable- 
ness of nonfarm employment oppor- 
tunities. To the extent that well-paying 
nonfarm jobs exist in abundance and 
attract farm youth, the pressure on the 
tenure system to distribute rights in 
land is lessened. 

The tenure system will have a large 
part in years to come in either facili- 
tating or retarding adjustments in size 
of farms to accommodate new tech- 
niques of production. 

The time element associated with the 
growing complexity of agricultural 
production will have an important 
bearing on the future role of tenure. 

IN GENERAL, modern farming re- 
quires fairly long crop rotations, the 
use of more livestock, and a heavy in- 
vestment in such durable items as live- 
stock facilities, soil improvement, and 
water-control structures. They can be 
utilized fully only if the operator has 
stable and secure tenure. If our agri- 
culture is to be efficient, increasing 
emphasis must therefore be placed on 
tenure arrangements that provide for a 
long period of expectations on the part 
of the operator and means of effec- 
tively reimbursing him for the unused 
value of these permanent improve- 
ments. 



Trends in kinds and 
SIZGS 01 IcirmS* Technology has brought many 
changes to farms, farming, and farmers, and people are concerned 
about what is happening to family farms, which Americans tra- 
ditionally have regarded as the seedbed of American life. In the 
broad perspective, there seems to be little evidence that efficient 
family farms cannot survive with larger farms. By Kenneth L. 

Bachman, head of the Production, Income, and Costs Section, 
Farm Economics Research Division, and Jackson V. McElveen, 

agricultural economist in that section. 

MANY PERSONS have been worried 
about the changes that have been 
coming fast in the kinds and sizes of 
American farms. 

As a Nation, we grew up believing 
in the values of farm life; in farming 
as a small, family enterprise; in the 
farmer's independence, self-sufiiciency, 
and mental and physical strength. 

Now, in less than a generation, we 
have seen the changes a technological 
revolution has made in our agricul- 
ture. Farms have become bigger and 
fewer. Fewer boys grow up on farms. 
Fewer families live on farms. 

Farmers now produce primarily for 
the market and buy from the store 
much of their eggs and milk. 

Many wonder whether family farms 
are giving way to large-scale employer 
units. Some fear that "factories in the 
field," which separate management 
and labor, and accumulations of land 
in relatively few, large holdings may be 
a result of the revolution in farming. 

Others question whether the increas- 
ing investment needed and the larger 
cash costs that are associated with 
modern, highly specialized, commer- 
cially oriented agriculture will make 
it impossible for operators of family 
farms to compete in the adoption of 
new techniques. 
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In short, can the family farm sur- 
vive? We cannot answer that question, 
for the answer depends on develop- 
ments whose outcome we cannot fore- 
see and on forces that we cannot or are 
unwilling to change. All we can do 
is to describe the forces. 

They are part of the great social and 
economic change in the Nation. More 
jobs in nonfarm industries, trades, and 
service have led to shifts from farm to 
nonfarm occupations and have thereby 
facilitated the combination of farms. 
Shifts in concentrations of population 
and markets, changes in eating habits, 
and developments in processing and 
transporting farm products have af- 
fected the types of farming. 

Present trends in the sizes of farms 
became evident before the First World 
War. By igio the settlement of western 
lands was virtually complete—the cli- 
max of a historical marvel in mass mi- 
gration. Although the number of farms 
continued to increase until 1920, land 
frontiers were giving way to even 
greater technological frontiers. 

The i9205s marked the beginning 
of the long and continuous transition 
from animal power to tractor power. 
The number of farms has declined 
steadily since 1920, Farming has moved 
toward greater specialization. Integra- 



TRENDS  IN  KINDS  AND  SIZES  OF  FARMS 

tion of production with financing, sup- 
ply, or marketing functions has risen. 
Nonfarm employment has grown in 
importance: More than a fourth of all 
farm operators worked at off-farm jobs 
i oo or more days in 1954. That is more 
than twice the proportion of operators 
who worked off the farm in 1930. 

In looking at the trends that have 
taken place since 1920, we will need 
to distinguish between the commercial 
farms—those operated primarily for in- 
come—and farms that serve mainly as 
part-time farming and. residential units. 

We estimate about a third of all 
farms were operated as part-time or 
residential units in 1958. These farms 
have increased both in number and as 
a proportion of all farms. The number 
of commercial farms has declined sub- 
stantially. There were 4.7 million com- 
mercial farms in 1930—fewer than 3 
million in 1958. 

The Census of Agriculture provides 
the only source of comprehensive data 
on trends in kinds and sizes of farms. 
While 1954 is the most recent year for 
which census data are available, the 
indications are that the trends have 
continued since 1954. 

We here deal primarily with com- 
mercial farms, which account for prac- 
tically all—about 98 percent—of the 
market sales by farmers and for most 
of the farmland, machinery, and other 
capital investments. 

As COMMERCIAL FARMERS shifted from 
animal to tractor power and began 
making use of a steady stream of im- 
proved farm machines, they and their 
families found they could handle 
larger acreages of crops and care for 
greater numbers of livestock. This is 
the essence of the process of consolida- 
tion of land into fewer commercial 
farms, which has progressed through 
depression and prosperity. 

The commercial farms, although 
fewer in number, are larger in acre- 
age—half again as large on the aver- 
age in 1958 as in 1940—and in volume 
of products they sell. Not all are large 
farms, of course. Their average acre- 
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ages range from a few acres to several 
thousand acres. What has happened 
is that there are now more farms of 
larger acreages and fewer farms of 
small acreages. 

Among certain types of farms, how- 
ever, acreage is becoming a minor fac- 
tor in determining the size of opera- 
tion. A large poultry farm, for instance, 
may have few acres, and a relatively 
small acreage of irrigated land may 
produce much more than a large acre- 
age of dry rangeland. 

The volume of farm products sold 
probably is the best indicator of the 
change in size. In terms of 1954 prices, 
the average volume of sales of com- 
mercial farmers has more than doubled 
since 1940. 

During the 25-year period that 
ended in 1954, farms with a volume of 
farm products sold of 5 thousand dol- 
lars or more (in terms of 1954 dollars) 
grew in number. They comprised 
fewer than one-fifth of the farms in 
1930 and about two-fifths in 1954. 
Farms that sold products worth at 
least 10 thousand dollars more than 
doubled in number. 

Nearly all the commercial farms that 
did decline in number were those that 
produced less than 2,500 dollars' worth 
of products. This drop occurred both 
under the depressed economic condi- 
tions of the 1930's and during the 
prosperous postwar years. The rate of 
change has been much faster during 
the later years. Very likely these small 
farmers left for better jobs outside agri- 
culture or else seized the chance to en- 
large their farm business. 

Much of the current concern about 
larger farms stems from the fact that 
increased mechanization of farming 
tends to induce larger operating units. 
The salient effect of mechanization on 
agriculture has been to cut the amount 
of work. Machines enable a given 
far m work force to handle larger acre- 
ages and more livestock. It paves the 
way for increasing the size of farms. 

Changes in the size of a farm have 
been closely related to mechanization 
of farm operations and improvements 
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in technology. In wheat farming, sig- 
nificant increases in the size of farm 
occurred largely during the 1930's and 
early 1940^. Back of this increase was 
the development of the modern tractor 
and combine. In work capacity, the 
tractor could easily do the work of 20 
to 25 horses. As the combine replaced 
horse-drawn binders, two men could 
do the harvest work that had pre- 
viously required 12 to 15 men. 

In the Corn Belt there was a steady 
stream of improved machines during 
this period, including the tractor, corn- 
picker, and now the picker-sheller, 
which picks, husks, and shells the corn. 
Added to this arc the technical de- 
velopments that have increased yields, 
such as hybrid corn and fertilizer. 
These developments have enabled the 
farmer in the Corn Belt to expand his 
operations in two directions—to han- 
dle more acres and to get a larger pro- 
duction per acre. 

More recently, mechanization has 
become widespread in the Cotton 
Belt. The use of cotton strippers in 
Texas and Oklahoma and cottonpick- 
crs in the Delta and irrigated areas and 
the mechanization of preharvest op- 
erations have permitted a marked 
expansion in the production and acres 
of cotton that can be handled by one 
person. A i-row cottonpicker can 
cover as much as 8 acres a day and 
harvest as much as 10 bales of cotton. 

The evidence we have, however, 
does not indicate that the wage-oper- 
ated, industrial type of farm is increas- 
ing. The rate of growth in size of com- 
mercial farms has been geared closely 
to the pace of invention and farmers' 
adoption of laborsaving and yield- 
increasing innovations. 

THE AVERAGE FARMWORKER today 
produces 2.5 times more than his 
counterpart of a generation ago did. 
If wc use this increase in a worker's 
output as a reflection of the difference 
in farm techniques in the two periods, 
we can view changes in size of farms 
over time in terms of today's farming 
techniques. 
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Such a measure has been applied to 
farms grouped by the value of the 
products they sell. Farms are classified 
as large scale, family scale, and small 
scale. Large-scale farms, as shown by 
this measure, are those that would pro- 
duce a volume of products of more 
than 25 thousand dollars, with today's 
techniques and prices. 

Small-scale farms would be those 
that would have a volume of sales of 
less than 2,500 dollars. The large-scale 
farms in general can be viewed as the 
farms that have a greater volume of 
business than could ordinarily be 
handled by the farm operator and 
members of his family. Small-scale 
farms can be viewed as those having 
a volume of business too small to em- 
ploy a full-time worker who uses 
average farming practices. 

Family farms, considered in this 
way, appear to be holding their own. 
The number of operations that are 
larger than family size has gone down. 
Although their number declined along 
with the overall decline in the total 
number of commercial farms, family 
farms and large-scale farms make up 
about the same proportion of com- 
mercial farms in 1958 as they did a 
quarter century earlier. 

There has been no tendency toward 
increasing concentration of farmland 
or market sales in the larger units. 
Farmland and market sales since 1930 
have been divided in approximately 
similar proportions between the large- 
scale and the family farms. There has 
been evidence since 1940 that opera- 
tors of family farms have made a slight 
gain over those of large-scale farms in 
controlling land and market sales. 

The much larger scale of operation 
on our commercial farms has not 
meant any significant tendency toward 
a general development of an industrial 
type of organization in agriculture. 
Estimated requirements for hired labor 
per commercial farm in 1958 were at 
approximately the 1930 level. 

A problem in farm management— 
and one that has ordinarily been a 
limiting   factor  in   the   size   of farm 
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operations—is the supervision of labor 
in a variety of different farm tasks. 
These tasks are usually dispersed both 
within and without the boundaries of 
the farm. They vary with the seasons 
as well as the enterprises, and day-to- 
day modifications are the rule rather 
than the exception. 

Mechanization has not appreciably 
reduced the number of specific farm 
tasks to be performed. Thus it has not 
increased the capacity of management 
for supervision of more farmworkers. 
Rather, it has reduced the need for 
so many farmworkers and enabled 
farmers to supervise a greater quantity 
of other farm resources. 

The number and importance of 
family farms have been affected largely 
by the many adjustment problems 
that are found on the smaller units in 
commercial agriculture rather than 
by the encroachment of large-scale 
farming. 

Operators of the larger farms have 
more nearly kept abreast of new ma- 
chines and techniques. Their more 
favorable financial situations afforded 
greater freedom of choice. Because 
they depend mainly on hired labor 
to operate their farms, the rising farm 
wages that have resulted from the 
competition of nonfarm jobs stimu- 
lated the adoption of mechanical 
equipment as a substitute for labor. 

Technological improvements in pro- 
duction practices have been associated 
with increasing disparity between the 
largest and smallest sizes of commer- 
cial farms. The substantial shift of 
farm families from commercial to 
part-time farming and the migration 
of others from agriculture to nonfarm 
occupations have resulted in no appre- 
ciable improvement in the farm organ- 
ization of many small units that remain 
in commercial agriculture. 

Operators of the smaller farms have 
been faced with the reality that mech- 
anization could not increase incomes 
unless it was accompanied either by 
increases in the size of farm or reorgan- 
ization of the farm. There was no 
strong economic incentive to substitute 
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machinery for labor as long as family 
members remained at home. 

Small-scale farms—those with a vol- 
ume of business too small to employ a 
full-time worker using average farming 
practices—have apparently grown in 
importance as a proportion of the com- 
mercial farms. Apparently a more seri- 
ous problem than the threat of domi- 
nation by large-scale farms exists in 
the failure of many farmers to take full 
advantage of developments in mecha- 
nization and technology. 

CHANGES IN KINDS OF FARMS also are 
significant. 

American agriculture has always been 
and will probably remain an industry 
in which individual units commonly 
carry on several enterprises. Diversifi- 
cation of enterprises makes for fuller 
use on most farms of land and labor 
resources. But the increase in the size 
of farms since 1930 has not meant more 
enterprises. Farmers instead have tended 
to concentrate on fewer enterprises. 

During the depression and the pro- 
duction-control programs of the 1930's, 
little change occurred in the average 
number of enterprises on each farm. 
A definite trend has been evident since 
1940, however. The number of major 
enterprises dropped by about a fourth 
during and since the war. 

Many farmers since 1940 have elim- 
inated small home-use enterprises, such 
as a family milk cow, a small flock of 
chickens, or the home orchard. 

Other farmers have stopped produc- 
ing feed for workstock and other live- 
stock. The number of farmers report- 
ing production of corn, for example, 
has reduced by about two-fifths since 
1940. Increased purchases of gasoline, 
more use of tractors, and purchase of 
larger amounts of feed have replaced 
the feed enterprises on many farms. 

At the same time, some farmers have 
found it profitable to specialize in com- 
mercial production of a few enterprises. 
Specialization in cotton farming, dairy 
farming, fruit and vegetable farming, 
and poultry farming has increased 
significantly. 
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What has happened to the poultry 
enterprise is a good illustration. Only 
two-fifths as many farmers sold chick- 
ens in 1940 as in 1958. But during this 
period the number of farms with flocks 
of 400 or more chickens more than 
doubled. 

As farms have become mechanized, 
farmers often are in the position of 
either enlarging an enterprise to per- 
mit efficient utilization of buildings, 
machinery, and equipment, or of cut- 
ting it out entirely. Modern machinery 
costs so much that it encourages farm- 
ers to develop enterprises on a scale 
that permits relatively full use of the 
machinery and equipment. 

Most farm machines encourage some 
degree of specialization. An instance is 
in the Great Plains, where many farm- 
ers found that the use of a tractor in- 
creased the advantage in growing crops 
rather than in, say, dairying. New har- 
vesters encourage production of small 
grains in some areas rather than the 
production of small grains and row 
crops at the same time. Milking ma- 
chines and bulk tanks encourage larger 

herds of dairy cows, but they do not 
increase directly the advantage of rais- 
ing the feed on the farm. 

Not all trends have been in the direc- 
tion of increased specialization, how- 
ever. Soybeans have become an addi- 
tional crop on many farms in the Corn 
Belt. A greater percentage of the farm- 
ers grew tobacco in 1958 than in 1940. 

Certain factors in buying supplies 
and in marketing also work in the di- 
rection of farm specialization. Farm- 
ers who produce large amounts of such 
products as broilers, milk, and vege- 
tables can buy and sell more economi- 
cally in quantity. The cost of assembly 
often can be reduced. A more uniform 
product may be possible. Feed may be 
bought more cheaply. 

Changes have occurred in both costs 
of farming and the structure of the 
market for farm products. These have 
affected the organization of produc- 
tion and marketing functions, and, in 
turn, may influence both the sizes and 
kinds of farms in the future. 

The use of such things as modern 
machinery, commercial fertilizers, and 
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scientifically mixed feeds increases the 
farmers' cash outlays. This intensifies 
problems of finance. Markets for farm 
products have become highly special- 
ized, demanding products of more ex- 
acting quality and in more uniform 
quantity throughout the seasons. 

These and other developments in 
some situations have encouraged sup- 
ply and marketing organizations to 
make contracts with farmers. These 
contracts usually involve agreements 
with respect to financing and pur- 
chase of supplies and sale of the prod- 
uct. Integration of production with re- 
lated functions sometimes has meant 
that the operator gives up some man- 
agement functions with respect to pro- 
duction methods, size of enterprise, 
and markets that used to be associated 
with the farmer. 

The tendency toward vertical inte- 
gration is most evident in some of the 
fruits and vegetables and in broiler 
production. Much of our fruit, vege- 
tables, and poultry is produced on 
large, highly specialized farms. From 
class I farms—those that sell more 
than 25 thousand dollars' worth of 
farm products—we get about one- 
third of our poultry, more than one- 
half of our fruit, and one-half of our 
vegetables. In appraisal of this trend, 
however, one should bear in mind that 
the number of farmers who specialize 
in poultry, fruit, and vegetable pro- 
duction is not large. Only about 6 per- 
cent of the farms are classified in these 
types, and they account for about 15 
percent of the value of farm products 
sold. 

SO? 

WHAT IS THE MEANING of these 
changes in the sizes and kinds of farms? 

Do they have implications for the 
future? 

We need first to summarize and ex- 
plain some of the basic reasons for the 
trends that have characterized farming 
since 1940. 

Of first importance has been the 
availability of the technological inno- 
vations that increased a worker's out- 
put. Especially significant to the en- 

1930 

1940 

1945 

1950 

1954 

♦Earlier years include some places not regarded as 
farms in 1950 and 1954 Censuses 

Farms in the United States. 

average acres per farm 

1940 220 

1945 255 

1950 300 

1954 336 

Size of commercial farms in the United States. 

largement of the family farm were the 
mechanical inventions that encourage 
replacement of labor with capital. 
Many of the larger farmers found that 
they could reduce their, hired labor 
considerably when they shifted to trac- 
tor operations and bought a combine, 
a cornpicker, or a milking machine. 
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Equally basic has been the rising 
standard of living in the United States 
and the availability of off-farm em- 
ployment opportunities. These two 
things have provided an incentive for 
mechanization and for higher incomes 
in agriculture and have afforded al- 
ternatives for those who prefer other 
occupations. 

In the future, commercial farms will 
continue to grow in size, as measured 
both in terms of acreage and output. 
Machines that further reduce labor re- 
quirements are continuing to be de- 
veloped. Even more important, the 
number of farms that are smaller than 
is generally considered an economic 
unit indicates that there is consider- 
able room for further mechanization 
and adjustments in farm size. The 
chances for the survival of small, low- 
income farms in a high-wage, full-em- 
ployment economy are not bright. 
Family farms that are large enough to 
utilize modern machinery can be ex- 
pected to continue to hold their own. 

The rate of increase in size of farm 
will be affected by economic condi- 
tions. Agriculture each year is becom- 
ing more closely tied to the general 
economy. Opportunities to enlarge 
farms will be related to employment 
conditions in nonfarm occupations. 
Shifts in the types of farms will be re- 
lated closely to the relatively large in- 
creases in the demands for livestock 
and fruit and vegetable products we 
foresee. That in turn may affect the 
trends toward specialization and verti- 
cal integration. 

An additional aspect affecting the 
changes in sizes of farms revolves 
around the types of technological de- 
velopment that are forthcoming. 

Some people believe that in the 
coming quarter century, innovations 
that increase crop and livestock yields 
may be more important than those 
that further reduce labor needs. These 
may provide more opportunities for 
development on small farms and en- 
courage family farm operation. On the 
other hand, irrigation and other 
changes in methods of production in 
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some situations may greatly simplify 
management decisions, reduce the 
problems of supervising hired farm- 
workers, and work to the advantage of 
large-scale operations. 

Getting into farming may be more 
difficult for the young man of tomor- 
row. Problems of financing and own- 
ership take on increased significance. 

Capital investments in agriculture 
have gone up greatly. In the past quar- 
ter century, the average investment 
per worker in agriculture more than 
trebled. In 1958, more than 18 thou- 
sand dollars of capital is associated 
with the average farmworker, as com- 
pared with less than 5 thousand dollars 
in 1930. A question of real concern is 
whether able young men with limited 
funds can get the capital needed for 
modern mechanized farming. 

In the South, changes in the size of 
farms will be more closely tied to 
changes in the number of manage- 
ment units. With only a quarter of a 
million sharecropper units now classed 
as commercial farms, a further reduc- 
tion will not be as large a factor in the 
next quarter century as it was in the 
past quarter century. 

If the trends toward vertical integra- 
tion continue, for example, they may 
exert a pull in the direction of larger 
farms   in   order   to   retain   producer 
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bargaining power and management 
responsibilities. Or, with other arrange- 
ments, a greater integration of pro- 
duction with the financing, supply, 
or marketing functions could bring 
some of the advantages of technical efíi- 
ciency to small operations. Coopera- 
tive financing, marketing, and pur- 
chasing of farm supplies and products 
are being tried in some areas. 
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In the broad perspective of our 
whole agriculture, there appears to be 
little evidence that efficient family 
farms cannot survive with larger farms. 
Trends indicate that the scales to date 
have probably been tilted in the other 
direction. For the future, much will 
depend on the developments in insti- 
tutions, educational services, financ- 
ing, and farm policies. 

The trouble seems to have been that we 
have assumed the idea of operator ownership 
of our farm lands to be synonymous with 
just private ownership. We have interpreted 
the freedom and opportunity of an individual 
to be master of his own farm to include not 
only his right to operate his farm by his own 
decisions^ but to include the right of anyone 
to have pretty near 100-percent rights to en- 
cumber the property with debt^ to sell it in 
whole or in part, to transmit it to others 
under all sorts of arrangements, to place 
whatever value might be set upon it. 

In other words, having established the 
right of the individual farmer to operate his 
land as he pleased^ we find that we also 
have established the right of moneylenders to 
write mortgages with terms that can never 
be met. We have also established the right 
of all and sundry to transfer lands at prices 
which can only mean misery and squalor for 
the family of the farmer who is going to 
have to pay those prices. We have also estab- 
lished the right of landlords to rent and 
-farmers to lease land under terms which we 
know can only result in impoverishment both 
of the soil and of the farm family. 

We have established the right of people to 
retire on the value of their farm like they 
would on the value of a bank-book, drawing 
not only on its annual income but also if 
necessary on its capital or asset value, as 
though the disappearance of a section of land 
were comparable to the disappearance of a 
bank-book balance. We have established the 
right of people to pulverize land titles and to 
complicate them so that the sheer burden of 
keeping the records straight becomes an un- 
necessary expense of our land system. Isn't it 
obvious that these so-called freedoms of our 

land system are something other than that 
freedom of private ownership of our farm 
land which our American ideal has always 
encompassed? 

The real question is whether or not we can 
devise ways and means not to weaken but 
actually to strengthen and give assurance to 
the people who work our farms their right to 
find economic opportunity and equality and 
security in the holding of their land; and at 
the same time to find and to put into opera- 
tion devices that will protect our land and 
the people who work it from these cumulative 
and self-destructive tendencies which operate 
when private ownership of the soil is inter- 
preted to mean the right to use land titles as 
financial play-things, as though the title to 
an American farm should be just as much a 
pawn for commercial manipulation as a 
share of wildcat stock. 

If we have the ingenuity to devise these 
ways and the courage and the interest to put 
them into effect, we need not abandon the 
idea of giving our farm people individual 
security and freedom in the operation of 
their farms. Nor will we jeopardize our 
sources of supplies of food and fibre; nor 
will we risk the deterioration of our natural 
resources. To attain the Jeffersonian ideal 
of rural democracy, we need not give up the 
whole idea of individual freedom, but we 
will have to keep individuality from running 
riot.—LEONARD A. SALTER, JR. The 
conclusion of an address presented at 
the Seventy-sixth annual meeting of 
the Wisconsin Academy of Science, 
Arts and Letters, April 1946, and pub- 
lished posthumously in the JOURNAL OF 
LAND & PUBLIC UTILITY ECONOMICS, 

November 1946. 



Land and one of the 
farm prOgramS. Government adjustment and 
price-support programs are designed to help farm people. In 
which ways do the programs help big farmers, little farmers, ten- 
ants, sharecroppers? This chapter explains the operation of one 
program and gives part of the answer, without trying to influence 
opinion one way or another about this controversial issue. It 
leaves out several vital points, such as effects on consumers, costs, 

surpluses, and policies, because we are too close to the program 

to have the historian's objective, long-range view. By Frank 

H. Maier, Farm Economics Research Division. 

How THE LAND is owned and operated 
determines which farms and farm peo- 
ple may come under one or another of 
the Government programs for agri- 
culture. Tenure—the legal and the 
customary rights and obligations that 
say how, when, and by whom farm- 
land is used—also may influence the 
ways that the benefits of public farm 
programs are distributed. 

We speak in general terms about a 
farm program or the farm program. 
Actually, there are many farm pro- 
grams, and they differ in several ways, 
because each was set up to deal with a 
problem that involves particular prod- 
ucts or geographic areas. 

Some of the programs influence the 
market prices of agricultural commodi- 
ties by stabilizing prices or by increas- 
ing their average level or by doing 
both. Others provide direct cash pay- 
ments to farm operators for reducing 
their production of certain products, 
for increasing their production of other 
products, or for employing certain 
desirable practices that conserve or 
increase soil fertility. Some programs 
pay for part or all of specific long-term 
capital improvements that increase the 
productivity and value of the farms. 
Some restrict the production of certain 
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products. Others encourage greater 
production of specific products. 

The only one I shall discuss here is 
the price-support and production-con- 
trol program as it applies to the six so- 
called basic commodities—corn, wheat, 
rice, cotton, peanuts, and tobacco— 
each of which is handled in a somewhat 
similar, but not identical, way. 

I single out this one because of its 
importance, the attention given it and 
the discussions it has evoked, its bear- 
ing on land tenure, and its value as an 
example of the influence farm pro- 
grams may have on the prices of land. 

THE PRICE-SUPPORT AND PRODUC- 
TION-CONTROL PROGRAM was set up 
under the Agricultural Adjustment 
Act of 1938, whose purpose was "... 
to provide an orderly, adequate, and 
balanced flow of such commodities in 
interstate and foreign commerce. ..." 

The program affects the prices of 
each commodity by having the Gov? 
ernment buy (or make a loan on) part 
of the crop and put it in storage when 
its price falls below a certain level and 
by inducing individual growers to com- 
ply with the restrictions the program 
sets on production of each commodity. 

The idea of limiting agricultural pro- 
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duction and supporting agricultural 
prices through Government action was 
tried in the depressed 1930's. The Ag- 
ricultural Adjustment Act of 1938 
made it mandatory to support—bol- 
ster—the prices of certain commodities 
and increased the importance of pro- 
duction controls in the improvement 
of agricultural prices and income. By 
the time the United States entered the 
war, we had surplus stocks of some 
basic commodities despite the controls 
over production. 

The program was turned around 
during the Second World War and the 
Korean conflict and was used to 
increase production by guaranteeing 
farmers higher minimum prices. War- 
time price controls also imposed ceiling 
prices, however. Heavy production of 
many price-supported crops since the 
Korean conflict has caused stocks to 
increase. Production controls and ex- 
panded price-support activity became 
necessary again. 

Under the price-support and pro- 
duction-control program in 1958, five 
of the six basic commodities—wheat, 
rice, cotton, peanuts, and tobacco— 
may be put under a strong type of 
curb on production when surpluses of 
the commodity threaten. One com- 
modity, corn, may be put under a 
mild type of check on production. 

Farmers who receive allotments to 
grow a specific crop vote in a special 
referendum on whether they prefer the 
strong type of limitation on produc- 
tion. If they give their approval, indi- 
vidual farmers are subject to both acre- 
age allotments and marketing quotas. 
Cooperators—farmers who plant only 
their allotted acreage—are eligible for 
price support on their entire crop. A 
farmer who plants more than his al- 
lotted acreage loses the price support 
on his entire crop. Such a noncoop- 
erator must also pay a penalty on pro- 
duction from the acreage in excess of 
his allotment. 

The mild type of limitation on pro- 
duction involves acreage allotments 
without marketing quotas. If a farmer 
who is subject only to acreage allot- 
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ments chooses to plant in excess of his 
allotment, he merely loses the price- 
support privileges available to coop- 
erators and does not have to pay a 
penalty on excess production. Acreage 
allotments without marketing quotas 
may be used for any crop, but actually 
they have been used only to a limited 
extent. This mild type of check on 
production was used only for corn in 
the mid-1950's. 

Let us consider first how the price- 
support program operates for commod- 
ities that may be put under acreage 
allotments with marketing quotas—the 
strong type of limitation on production. 

When surpluses of a basic commod- 
ity reach a specified level, the law re- 
quires that the Secretary of Agricul- 
ture proclaim marketing quotas for the 
commodity and announce a reduced 
rate of national production as a goal 
for the country. The national acreage 
from which such a reduced national 
production may be expected is then 
apportioned among the various grow- 
ers of this crop. The acreage allotted 
each farm depends on its past produc- 
tion and, to a lesser degree, on such 
other considerations as soil, topogra- 
phy, crop rotation, and number of till- 
able acres. 

Farmers with allotments to grow the 
crop then participate in a secret vote 
to approve or disapprove marketing 
quotas for the crop during the coming 
year. If more than a third of the farm- 
ers disapprove of quotas, the only bene- 
fits available to those who comply with 
their acreage restrictions are price sup- 
ports at a low level—50 percent of 
parity. No penalty payments are im- 
posed on marketings from acreage in 
excess of a farmer's allotment. 

(The parity price of a farm commod- 
ity measures the commodity's purchas- 
ing power. It is the price at which the 
commodity would have to sell at a par- 
ticular time to have the same purchas- 
ing power in buying what farmers pur- 
chase at that time as it had in an earlier 
base period.) 

If at least two-thirds of the farmers 
vote approval of a program, ils most 
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liberal price-support benefits become 
available to all farmers who plant 
within their acreage allotments during 
the year. For such farmers, the Govern- 
ment, through the Commodity Credit 
Corporation, supports prices by pur- 
chasing their crops at support prices 
or by lending the farmers the full value 
of the crop at support prices. A grower 
who receives a loan may repay it or 
give to the Government the crop that 
was collateral for the loan, whichever 
he prefers. 

Growers who plant more than the 
acreages allotted to them under the 
program lose price-support benefits for 
their entire crop. They must also pay 
a penalty on marketings from acreage 
planted in excess of their allotment— 
45 to 75 percent of the value of such 
production, depending on the com- 
modity. 

Wheat is handled differently. Every 
farmer in the commercial wheat area 
may grow 15 acres without being sub- 
ject to a marketing quota, but some 
wheat growers may have smaller acre- 
age allotments: A farmer whose acre- 
age allotment is less than 15 acres can 
get price support only if he plants with- 
in his allotment. If he exceeds his allot- 
ment, he must pay a penalty only on 
the wheat produced from acreage in 
excess of 15 acres. 

Farmers in States outside the com- 
mercial wheat area are not subject to 
curbs on production of wheat. They 
may plant as much wheat as they like, 
as long as too many of them do not 
increase production enough to bring 
their State into the commercial wheat 
area. All such wheat grown outside the 
commercial area is eligible for price 
support at a level somewhat lower than 
that available to cooperators within 
the commercial wheat, area. 

A mild type of production control— 
acreage allotments without marketing 
quotas—is applied to corn. Legislation 
in 1949 specified that corn cannot be 
put under quotas. Farmers in the com- 
mercial corn area who plant corn on 
acreage in excess of their allotments 
give  up  the  price-support  privileges 
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available to cooperators and are not 
subject to penalties on excess produc- 
tion. In 1956 and 1957, however, even 
noncooperators were given price sup- 
port but at a lower level than co- 
operators. 

Farmers in counties outside the com- 
mercial corn area are not under acre- 
age allotments. They may plant as 
much corn as they choose and are 
eligible for price support at a some- 
what lower level than that available to 
cooperators in the commercial corn 
area. If many farmers in a county out- 
side the commercial corn area increase 
their corn acreages, they may cause 
their county to be declared a com- 
mercial corn county for the following 
year; as a consequence, they would 
then be under acreage allotments for 
corn. 

THE PROGRAM of price supports and 
production controls influences farming 
in two ways. 

First, it tends to raise the average 
level of the prices of the six commodi- 
ties over the years because limitations 
on the volume of production tend to 
keep supplies lower than would other- 
wise be the case. 

Second, the supports and controls 
tend to stabilize the prices of the six 
products by reducing year-to-year 
fluctuations. When the price of a basic 
crop begins to fall below a certain 
point, the Government bolsters its 
price by purchasing and storing some 
of the commodity. The Government 
later disposes of its stocks of such stored 
commodities as best it can. 

Who benefits from the price-support 
and production-control program for 
the basic commodities? 

An important part of the price-rais- 
ing benefits appears to go to the 
persons who acquire the "rights" to. 
produce each crop, 

A program has to try to limit pro- 
duction of a crop if it is to raise the 
long-run average price of the com- 
modity (above what it otherwise would 
have been) and still not accumulate 
surpluses. 
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Such restrictions on production take 
the form of limitations on the number 
of farmers with acreage allotments and 
on the acreage each farmer grows. The 
greater the price-increasing benefits of 
a program, the wider will be the gap 
between the quantity of the crop that 
farmers would like to produce at the 
higher price and the quantity that is 
consumed at that price. 

Under a program that raises the 
price of a crop by limiting its produc- 
tion, the right to grow the crop really 
becomes a production license, or fran- 
chise, created by the program. In 
order to be able to grow such a con- 
trolled crop and receive the price- 
support benefits while avoiding the 
payment of whatever penalties are 
imposed on noncooperators, a farmer 
must possess the intangible license to 
produce it under the program. A 
good part of the price-raising benefits 
of the program therefore is likely to 
be obtained by farmers able to get 
these rights to produce—the acreage 
allotments. 

As the program for the six crops was 
operating in 1958, the right to produce 
those crops was coupled with the con- 
trol and use of land. The advantage of 
such an arrangement is its ease of ad- 
ministration. Because it is not hard to 
determine who has the use of land, it is 
a simple matter to decide who can 
grow a crop under the program. Land 
on which a basic crop was produced 
during a particular past base period is 
given an acreage allotment. The size 
of a person's allotment is roughly pro- 
portional to production of the con- 
trolled crop in the base period. 

Persons who own farmland with an 
allotment may be expected to obtain 
for themselves an important part of 
the price-raising benefits of the pro- 
gram because the allotment for a par- 
ticular farm is "owned" and its use is 
controlled by the person who owns the 
land. Landowners can obtain part of 
the price-raising benefits in various 
ways under different farm-tenure 
arrangements. 

When a landowner does not use the 
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allotment by operating the farm him- 
self but instead rents out the farm, as 
the landlord he will tend to be in a 
stronger bargaining position and may 
be able to demand a higher rent than 
if there were no program limiting pro- 
duction and raising the prices of the 
crop under the program. While the 
tenant is likely to get a part of the 
price-raising benefits, an appreciable 
part is also likely to go to the landlord 
in the form of larger rental receipts. 

The exact proportions in which the 
benefits are shared on a particular plot 
of land depend on a number of things— 
the "stickiness" or flexibility of custom- 
ary rental arrangements, how well 
farm people are informed about rental 
opportunities, the way a program is 
administered, and the opportunities in 
farming in a community. 

A landlord can increase the rent by 
insisting on some change in the rental 
arrangement, because he is the one 
who has the acreage allotment and is 
therefore in a stronger bargaining posi- 
tion. He can press the tenant to accept 
changes in the terms of the lease that 
are favorable to him. A tenant under 
a crop-share lease might be asked to 
pay a share of costs that the landlord 
formerly paid in full. A landlord might 
ask the tenant to pay for the milk, 
meat, or other farm products that for- 
merly he had been furnished free. Un- 
der a crop-share-cash lease, the cash 
rental on pastureland might be in- 
creased, or, with a cash lease, the rent 
could be increased. 

A farmer who had title to the land he 
farmed when such a program was set 
up gets most of the price-raising bene- 
fits that flow7 from the program. The 
farm family owns the land and with it 
the acreage allotment, furnishes most 
of the labor, and provides the manage- 
ment. The family therefore receives all 
returns except those to hired labor, 
borrowed capital, and purchased oper- 
ating items. Since the type of farm 
program we are discussing is unlikely to 
increase appreciably either hired wage 
rates, interest rates to farm borrowers, 
or the prices of purchased farm inputs, 
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the owner-operator who already had 
his land when the program was initi- 
ated will receive most of the benefits 
from the long-term rise in crop prices. 

Over a period of time, however, a 
shifting of program benefits between 
sellers and buyers of land is possible. 
Landowners who bought their land 
after a program began probably do not 
get so large a share of the price-raising 
benefits of the program as persons who, 
when the program was first set up, 
happened to own land that received 
acreage allotments. 

When a program is expected to con- 
tinue into the future, the right to re- 
ceive future benefits is a valuable right 
in the form of an acreage allotment 
that is transferred from one individual 
to another as a tie-in with the sale of 
farmland. When such farmland is sold, 
its selling price will probably be some- 
what higher than it would otherwise 
have been, so as to include at least some 
part of the expected future benefits. 

The person who owned farmland 
when the land was assigned an acreage 
allotment therefore will receive a wind- 
fall gain when he sells the land with its 
allotment. He will profit in this way to 
the extent that expected later benefits 
of the program are capitalized into the 
prices of such land. Probably only a 
part of the price-raising benefits of the 
program will be reflected in higher 
selling prices for land having an allot- 
ment, because the future of the pro- 
gram is not certain. 

Persons who buy such land after 
some of the future price-raising bene- 
fits of the program have been capital- 
ized into farmland prices must there- 
fore pay higher prices than would 
prevail without the program. These 
later purchasers—owner-operators or 
landlords, as the case may be—are 
paying in advance for a part of the 
future benefits of the program. To this 
extent a program that raises the long- 
run average level of crop prices in- 
creases the amount of capital that later 
owners must put into their farms. 

Thus it is not always obvious which 
persons actually benefit from a long- 
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term increase in prices of crops under 
a price-support and production-con- 
trol program. 

The tobacco program illustrates how 
a price-support and production-control 
program may push up the price of land 
that has an acreage allotment. The 
view is widely held in flue-cured and 
burley tobacco regions that the value 
of a tobacco allotment in the mid- 
1950's averaged more than 1 thousand 
dollars an acre. A farm with a 4-acre 
tobacco allotment may sell for about 
4 thousand dollars more than it would 
have brought without such an allot- 
ment. Buyers of land with a tobacco 
allotment thus pay in advance for at 
least a part of the later benefits to be 
had from the right to grow tobacco. 

THE PRICE-STABILIZING aspects of the 
program even out short-run fluctua- 
tions in crop prices by making season- 
to-season price changes smaller than 
they would have been without it. 

Who gets the price-stabilizing bene- 
fits? Whereas an important part of the 
price-raising benefits of the existing 
program tends to go to land, the other 
production factors seem to share more 
fully in its price-stabilizing features. 

Less uncertainty about future prices 
makes more efficient production possi- 
ble because when crop prices are more 
stable it is easier for operators to em- 
ploy practices that reduce cost of pro- 
duction and to risk the investment nec- 
essary for adoption of the new farming 
methods. More stable prices also tend 
to make the returns of operators, farm- 
workers, and sharecroppers less change- 
able from year to year than these would 
otherwise be. 

One final aspect should be men- 
tioned. People come to expect the con- 
tinuance of a program that has existed 
for a number of years. The sudden end- 
of a program would disrupt the eco- 
nomic life of many agricultural areas, 
and would mean sudden capital losses 
for persons who had purchased farm- 
lands with acreage allotments at prices 
that reflected the expected future bene- 
fits of the program. 
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The wise use of 
Olir reSOUrCeS• Conditions require that the United 
States maintain a strong resource base to meet whatever the 
future brings. Our population is growing about 1.7 percent each 
year. The drain on our land, forests, and water grows greater each 
year. The demand per capita for water, for example, has been 
increasing 3 percent a year. Our resources should be used—but 
used wisely. By John F. Timmons, professor of agricultural eco- 

nomics, Iowa State College, and Elmer L, Saner, research liaison 

representative, Department of Agriculture, Urbana, 111. 

CONSERVATION means the wise use of 
resources. It includes several elements: 
Economical output of goods and serv- 
ices from land and water in accordance 
with needs; the particular goods and 
services that people want; and a con- 
tinued flow of products and services 
indefinitely into the future. 

This idea of conservation means that 
resources should be used—but used for 
the maximum benefit of man both now 
and in the future. The use of land re- 
sources must be geared to the demands 
of consumers in terms of the kinds, 
amounts, and qualities of goods and 
services forthcoming from our lands. 
Costs of units of goods and services 
must be rendered as low as technology 
and continued productivity will permit. 

Land resources include all the attri- 
butes that go with a particular space 
of the earth. Soils, water, climate, 
vegetation, wildlife, and location arc 
all resources of land. 

The use of land and water takes place 
within three dimensions—physical, eco- 
nomic, and legal. Each dimension is 
interlaced with the others. 

The physical dimension is concerned 
with what is possible in terms of land 
uses. It deals with kinds of plants, 
yields of various plants, yields of spe- 
cific plants with different seeding rates, 
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cultivation methods, applications of 
water, and fertilizers and the rates of 
applying them. 

It also includes effects of various 
practices, such as contouring, strip- 
cropping and mulching, and land in- 
vestments, such as terracing and water- 
retention structures and their effects 
upon runoff, erosion, siltation, infiltra- 
tion, crop yields, and the like. 

The physical range of possibilities of 
conservation is being extended con- 
stantly through research and develop- 
ments in technology. 

Before recommendations about the 
use of land may be made, we must con- 
sider the economic dimension, which 
includes the prices of products, costs of 
productive factors, and relationships 
between and among products and the 
labor and capital needed to get them. 

The economic possibilities of conser- 
vation are constantly changing through 
prices, which reflect changing demands 
of consumers, and through costs or 
profits, which reflect scientific develop- 
ments and other conditions. 

Finally, attention must be given to 
the  legal  dimension,   which  tells  us ' 
what is legally permissible. 

Suppose a river is big enough to sup- 
ply 5 inches of water on 5 thousand 
acres of a crop. That is the physical 
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possibility of the water available. The 
costs of applying the water in relation 
to the prices of the products grown, 
however, may mean that only 3 inches 
of water can be used profitably. That 
represents the economic feasibility. The 
river, though, is in a State where the 
use of water is governed by the ri- 
parian doctrine and irrigation is con- 
sidered an artificial use. The natural 
uses of water for people and livestock, 
sanitary purposes, and the like do not 
permit any water to be used for an 
artificial use—irrigation. Therefore it 
would not legally be permissible to use 
any of the water for irrigation, accord- 
ing to the legal dimension. 

The legal dimension consists of a set 
of rules, customs, and laws that were 
made by man and may be changed by 
man to fit the needs of conservation of 
land and water resources. But the laws 
in the example must be changed before 
any of the water could be used for 
irrigation of crops. 

Land and water resources vary in 
their origin, availability, and nature. 
That is particularly true of soils, water, 
and plantlifc—the principal agricul- 
tural land resources. 

Two groups of land resources are 
basic—flow and fund. 

Flow resources—like rainfall—be- 
come available in certain amounts each 
year. 

Fund resources are stored-up pro- 
ductivity available for use. Certain soils 
and forests fit this characteristic. 

Fund and flow are based on the 
amount of resources available, the 
amount of resources becoming avail- 
able periodically, and the possibilities 
that the resources may be renewed and 
restored. 

Inexhaustible resources include cer- 
tain soil elements and underground 
water reservoirs that appear sufficient 
to meet all future demands. We have 
no reason now to be concerned about 
conservation of inexhaustible resources. 
That does not mean that demands at 
some distant time may necessitate a 
reclassification of these resources—only 
that their conservation is not important 
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at the moment. Water in humid areas 
has been in this class, but we are re- 
classifying them because of rapidly in- 
creasing demands. 

Flow resources become available 
periodically regardless of use. if they 
are not used when they are available, 
they—like rainfall—disappear through 
evaporation and streamflow. Flow re- 
sources may be used either as they be- 
come available or, within limits, may 
be stored for future use. 

Exhaustible but renewable resources 
may be depleted currently, although 
they may be renewed by human ac- 
tion. An example is forests. Trees may 
be cut, and the forest may be used up— 
or the forest may be renewed through 
replantings. Some elements in soil, such 
as nitrogen, phosphate, calcium, and 
humus, may be exhausted through use, 
but they may be added again in fer- 
tilizers and amendments. 

Exhaustible but nonrenewable re- 
sources may be exhausted through cur- 
rent use and may not be renewable 
through human action within eco- 
nomic limits. An example is a shallow 
soil underlain by hard rock, wherein 
the soil is permitted to erode. Severe 
gullying on deeper soils may bring ex- 
haustion. 

Composite resources include charac- 
teristics of each of the classes. Certain 
soils have several characteristics, some 
of which are inexhaustible, some are 
flow in nature, and some are exhaust- 
ible—while other characteristics are 
exhaustible but nonrenewable. 

Thus the important classes for con- 
servation purposes are the exhaustible 
but renewable resources, the exhaust- 
ible but nonrenewable resources, and 
exhaustible elements of composite re- 
sources. 

As to the exhaustible resources, we 
can identify two limits of conserving 
use. The limits apply to both renew- 
able and nonrenewable exhaustible 
resources. 

A lower limit of use is the point where 
renewability cannot be achieved eco- 
nomically. For example, excessive ero- 
sion   should   never   be   permitted   to 
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proceed to the point where the produc- 
tivity of the soil cannot be regained 
through an economic investment of 
resources. 

An upper limit may be identified as 
nonuse or investment in improvement 
beyond what appears to be justified 
by present and potential demand for 
products and services coming from the 
resources. An example would be not 
to use virgin soils. 

The desired levels of use might be 
well within these two limits at any 
particular time. 

Within the two limits, three choices 
are available: Investment, the expend- 
iture of funds on land and water re- 
sources in order to increase their fu- 
ture productivity; maintenance, the 
expenditure of funds on resources in 
order to maintain their current pro- 
ductivity indefinitely; and disinvest- 
ment, the mining of the resource so 
that current production reduces future 
productivity. 

Whether we should invest, maintain, 
or disinvest in particular land resources 
depends on whether one or the other 
is economic or uneconomic. The cri- 
terion is the maximum output of the 
products and services people demand 
and will demand at the least cost per 
unit of product. 

THE ECONOMICS of investment, main- 
tenance, and disinvestment varies with 
the interests of the individual users of 
the resource, groups of users, and the 
public. The interests may or may not 
be in conflict. 

Problems arise when the individual's 
interests conflict with group and public 
interests. A tenant with a i-year lease, 
for example, may want to plant inter- 
tilled crops and disregard conservation 
practices because he feels his profits 
will be greatest, regardless of whether 
he may cause water and silt damage to 
farms lower in the watershed and dam- 
age to the farm he operates. 

Another example is a farmer who 
may plow a steeply rolling meadow be- 
cause he can realize more profit for a 
few years from that land in corn or 
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cotton than in meadow, although 
farmers and public interests farther 
down the watershed are damaged from 
more runoff and siltation. 

A third example of levels of economic 
interest is a large water-retention 
structure on a subwatershed of the 
Little Sioux River in western Iowa. 
Neither the individual farmer nor the 
farmers in the subwatershed could 
afford to build and maintain the struc- 
ture, but the public might afford the 
investment because damages from 
flooding downstream would be less. 

FARMERS ARE INTERESTED in conser- 
vation as a means of obtaining larger 
future incomes. Most farmers are in- 
terested also in increasing current 
incomes. Present farming systems often 
need to be changed. To do so may re- 
quire the outlay of additional capital 
and a temporary reduction in current 
income. The fact is, however, that in 
most sections this reduction in current 
income soon is more than offset by in- 
creased production and income result- 
ing from the conservation measures. 

A random sample of Illinois opera- 
tors of cash-grain farms who followed 
recommended soil-conserving rotations 
and other appropriate conservation 
practices in 1955 spent about 50 per- 
cent more for fertilizer and land im- 
provements than farmers with similar 
land who did not follow a recom- 
mended conservation program. Net 
returns were 32 dollars an acre for the 
conservation farms, compared with 23 
dollars an acre for the others. 

High-conservation farms in north- 
eastern Illinois in 1950-1955 earned 3 
dollars to nearly 8 dollars an acre a 
year of net income more than com- 
parable low-conservation farms. The 
total capital expenses for conservation 
and related improvements were about 
twice as great on the high-conservation, 
farms. As an indication that farmers 
are convinced that investments in land 
improvements and fertilizers pay, the 
high-conservation farms more than 
doubled their expenditures for these 
improvements in the 5 years. 
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A study of the Crab Orchard Lake 
watershed in Illinois in 1954 showed 
that total cost of establishing the 
recommended conservation programs 
would amount to an average of 38 dol- 
lars an acre for the watershed. The 
average annual total value of crops 
would be boosted from 11 dollars to 21 
dollars an acre by applying recom- 
mended conservation programs. Thus, 
in this relatively low-income area, only 
4 years of increased production result- 
ing from the conservation program 
would pay for the cost of establishing it. 

A survey in Illinois in 1954 showed 
that contour farming should increase 
net returns by 5.45 dollars an acre be- 
cause it would permit a more intensive 
rotation while holding soil losses to a 
minimum. Stripcropping should in- 
crease net returns by 6.66 dollars an 
acre and terracing by 10 dollars. 

For sloping land, farmers may choose 
to keep a high proportion of land in 
hay and pasture crops or use terraces, 
stripcropping, contouring, and other 
conservation practices and put a higher 
proportion of land in intertilled crops. 
Livestock farmers may choose the first 
alternative because they have a mar- 
ket for their forage crops. Grain farm- 
ers may rely more heavily on terracing 
and other conservation measures. 

A 1 o-year study in three Midwestern 
areas demonstrates that higher farm 
production and better earnings were 
the measurable results of soil conserva- 
tion practices. Longtime benefits of 
soil conservation were significant in 

, each area studied. Conservation and 
improvement practices generally in- 
creased production and income the 
first year. If the land was badly eroded 
and depleted, however, much effort, 
money, and time had to be expended 
to build productivity to a high level. 

On the individual Illinois farms 
studied, the total costs of conservation 
practices were 20 to 50 dollars an acre. 
At 1954 prices, the 1 o-year average net 
earnings of farms with conservation 
plans were 6 dollars an acre higher 
each year than those on matched farms 
not having such plans. This difference 
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was about 1 thousand dollars a year 
for a 160-acrc farm, or about 1 hun- 
dred dollars a month more net income 
for a farm of average 180-acrc size in 
the area studied. 

A 1 o-year study in southwestern Illi- 
nois disclosed that high-conservation 
farms had almost twice the total ex- 
penditures of low-conservation farms 
with similar land resources and types 
of farming for items such as machin- 
ery, buildings and equipment, live- 
stock, and direct conservation ex- 
penses. The high-conservation farms 
had a 1 o-year average annual expendi- 
ture of 7.09 dollars an acre more than 
the low-conservation farms, or 1,219 
dollars more per farm. They also had 
an average annual net income of 8,36 
dollars per acre more than the low- 
conservation farms, or 1,438 dollars 
more per farm. 

Thus, although more conservation 
may boost total expenses, returns from 
the additional farm production are 
usually large enough to offset the added 
cost. The economic use of capital must 
be determined on an individual farm 
basis. Improved management is needed 
along with the use of more capital. 

Changes in income on the farms 
studied varied with the condition of 
the farm when the program started, 
the speed at which the program was 
applied, the kinds and amounts of fer- 
tilizer used, the weather, and the qual- 
ity of management of the owner and 
the operator. 

Landlords and tenant farmers fre- 
quently overemphasize quick returns. 
Landlords who do this, however, often 
find their farms disinvested and their 
income in later years reduced. Ten- 
ants, too, find that their abilities to 
succeed as farmers and to rent highly 
productive farms depend on their ac- 
ceptance of systems of farming that 
insure longtime high production. 

Some conservation measures may not 
work out as expected because of ad- 
verse weather or because they are 
poorly adapted to the individual farm. 
Farmers need to get the best advice 
available, and they may also need to 
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do some experimenting. For this rea- 
son, it is probably best to work grad- 
ually with the conservation plan rather 
than make a heavy investment all at 
one time. This is particularly impor- 
tant to farmers who may be in debt. 

Data on the costs and benefits of con- 
servation on farms in other Midwestern 
States and other areas of the United 
States indicate results similar to those 
shown in the studies in Illinois. 

Dollars and cents alone do not always 
determine what farmers can and will 
do about conservation. Insofar as they 
can afford it, farmers with a sense of 
stewardship take broader values into 
account when they make decisions re- 
garding conservation on their farms. 

THE SUCCESS OF SOIL CONSERVATION 
programs often depends on local re- 
sponsibility and leadership. Good de- 
cisions and application of sound con- 
servation programs on individual farms 
result in progress in soil conservation 
in those communities. Soil conserva- 
tion districts provide an opportunity 
for local leadership to be effective in 
soil and water conservation programs. 
Watershed programs are a means of 
using group action to get complete soil 
and water conservation on the land 
combined with supplemental mechan- 
ical measures that will help to reduce 
flood and sedimentation damages both 
on and off the watershed. 

Farmers often can solve their conser- 
vation problems by working together. 
Erosion does not stop at farm bound- 
aries—neither does the flow of water. 

There arc many examples of group 
activity that have resulted in con- 
servation—the community approach 
program in two Illinois communities 
(Odell and Rankin) was particularly 
effective in soil conservation and farm 
improvement, through youth work, vo- 
cational agriculture and 4-H, com- 
munity fairs and demonstrations, and 
the working together of churches, 
schools, local organizations, farmers 
and businessmen. 

Numerous parish groups, such as Is- 
land Grove, 111., Villa Ridge, Mo., and 
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Westphalia, Iowa, are examples of 
where leadership, vision, and under- 
standing on the part of local ministers 
have made the communities "oases in 
the desert" in soil and water conserva- 
tion and farm improvement. 

The expanding watershed and other 
approaches to our problems of con- 
serving resources intensify the impor- 
tance of soil surveys to determine land 
capabilities, conservation farm and 
ranch planning, conservation educa- 
tion, and treatment and use of all lands 
within their needs and capabilities. 

Further studies arc needed to pro- 
vide a complete and reliable survey of 
United States soil and water resources, 
and long-term plans and investments 
for the conservation and use of these 
resources. In developing and carrying 
out these studies, we need continued 
teamwork among all agencies and in- 
terests, including private and govern- 
mental; local. State, and Federal; re- 
search, technical, and educational. 

FARMERS alone cannot assume the 
national responsibility for conserva- 
tion. That must rest on all of the 
people if the public wishes to achieve 
the conservation of land and water. 

Conservation must be supported as 
a basic national policy just as defense, 
public health, education, roads, and 
other measures for the benefit of all. 

The national inventory of soil and 
water conservation needs under way 
in 1958, which includes every county 
in the United States, will provide some 
of the basic facts about the amount and 
kind of measures needed to protect 
and improve our resources. 

As an indication of the concern of 
the Congress with the conservation of 
our national soil and water resources, 
the House passed a. bill on April 17, 
1957, to put the Agricultural Conser- 
vation Program on a permanent basis. 
Under the program—now scheduled 
to expire December 31, 1958—farmers 
receive partial reimbursements (a total 
of about 250 million dollars annually) 
from the Government for carrying out 
approved conservation practices. 



Where farmers can get 
the help they Iieed- Modern land manage- 
ment and the public interest call for skills and resources that 
some farmers do not have. Several programs have been developed 
to assist them. By Virgil D. Oilman, extension economist, Federal 
Extension Service; James M. Hunt, director, Program Analysis 
Division, Agricultural Conservation Program Service; and D. 
Harper Simms, director, Information Division, Soil Conservation 

Service. 

THE LANDSCAPE of farmed and forested 
America has been undergoing its great- 
est change since the prairies and for- 
ests first yielded to the plow and ax. 

Perhaps we can even say that the 
day of exploitation, when the soil was 
mined, water was taken for granted, 
and forests were despoiled, is past, 
that the day of conservation has come, 
and people know how to take care of 
Nature's bounty. 

Water storage is an example. Talk 
with any 10 farmers, and the chances 
are that one or more of them will have 
a new farm pond to talk about. (Farm- 
ers and ranchers in 1957 built more 
than 80 thousand ponds to provide 
water for livestock, fire protection, ero- 
sion control, and recreation.) 

And if not a pond, most of the 10 
farmers will have other improvements 
to tell about. They will show you land 
actually reshaped in one way or an- 
other for better farming—leveled for 
more efficient irrigation, terraced to 
hold rainfall, and contour plowed and 
stripcropped to save soil and water. 

They will show you poor or wornout 
cropland being converted to pasture 
or trees. They will point out acres of 
good rangeland, wrested from worth- 
less scrub and brush, rcsecded, prop- 
erly grazed, well fenced, and watered. 

They will point to tile or open drains, 
which have improved pasture or crop- 
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land. They will show you thickets, 
ponds, and marshes developed for 
wildlife, a farm crop that yearly as- 
sumes more importance. 

They will show you meandering 
streams that arc being straightened 
and held in place by streambank plant- 
ings or masonry revetments. They will 
take you to detention dams that catch 
and release safely what would other- 
wise be runoff of flood proportions in 
the upper watersheds. 

They will show you tree shelterbelts 
and stripcropping for the control of 
wind and water erosion. They will 
show you these singly and in combina- 
tions according to the needs of the land 
and the opportunities to put modern 
techniques of land management into 
operation. 

Ask why this is done, and you hear 
about one aspect or another of the 
changes in agriculture in the last 50 
years—changing patterns of farming, 
startling developments in machinery, 
rising requirements of capital invest- 
ment, cost-price squeeze, the evolution 
of the modern commercial family 
farm, pressures of increasing competi- 
tion, and other factors that affect out- 
put and income. 

One fact stands out clearly: Today's 
successful farm or ranch operator has 
to take advantage of every possible 
development in soil and water con- 
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servation, land improvement and man- 
agement techniques, as well as new 
varieties of crops, new fertilizers, pesti- 
cides, new marketing techniques, and 
other advances not directly related to 
land improvement. 

Stay with the subject a little longer 
and you will find that these are techni- 
cally sound practices on which farmers 
get information and help from county 
agents, conservation technicians, other 
agricultural representatives, and pub- 
lications. They are installed scientifi- 
cally. Modern land management calls 
for many skills the farmer has not time 
to acquire, the large and growing num- 
ber of college-trained farmers notwith- 
standing. It calls also for a rapid, eiFec- 
tive means of keeping up with new 
developments in technology and man- 
agement. 

Because of this need for help in vari- 
ous aspects of land treatment and man- 
agement, a number of programs of as- 
sistance have evolved that are available 
to the farmer and the rancher. Indeed, 
knowing how and where to get such 
specialized help is an important requi- 
site of farming today. 

Some of the services are available 
from local professional consultants, 
management companies, and similar 
commercial sources. A growing num- 
ber of State government agencies, such 
as State forestry departments and State 
game and fish departments, are pro- 
viding technical services free of charge 
to farmers. Farm-equipment compa- 
nies, commodity organizations, and 
other commercial firms sometimes offer 
free services to their customers. 

Most of the help farmers get on land 
improvement and management meas- 
ures comes through the United States 
Department of Agriculture and the 
land-grant colleges. Programs of re- 
search, education, cost sharing, credit, 
and technical assistance bring to the 
farmer information, consultive, and fa- 
cilitating services that enable him to 
improve the efficiency and quality of 
his farming. 

These advisory and technical serv- 
ices are provided primarily from public 
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funds. Participation is voluntary, and 
the aim is to assist the individual in 
doing parts of his job that he cannot 
do entirely by himself. At the same 
time, however, the programs work for 
the public good. For example, the costs 
of installing the practices are borne 
mainly by farmers, but cost-sharing 
provisions of certain conservation pro- 
grams may be used by farmers to help 
defray the cost of practices which have 
widespread benefit but which would 
be seriously delayed if Government aid 
were not available. 

Price-support programs, crop insur- 
ance, marketing services, other general 
economic programs, and programs of 
livestock and crop improvement arc 
other forms of assistance that affect 
farm income and arc important fea- 
tures of American agriculture. 

THE HELP AVAILABLE in land use and 
treatment from the Department of Ag- 
riculture and the land-grant colleges 
is of three general types. 

General educational assistance is a 
function carried on primarily by the 
county agents of the State extension 
services working with farmers. Their 
information comes largely from the 
State agricultural experiment stations 
and the Agricultural Research Service. 

Technical assistance in conservation 
of soil and water is provided mainly 
by technicians of the Soil Conservation 
Service through local soil conservation 
districts, watershed protection projects, 
and the Great Plains Conservation 
Program. 

Cost-sharing and credit facilities are 
provided from several sources in the 
Department of Agriculture. Cost shar- 
ing for certain land-use adjustments 
and conservation practices is available 
through the Agricultural Conservation 
Program, the Great Plains Conserva- 
tion Program, and the Soil Bank. 

Loans for soil and water conserva- 
tion are available to farmers through, 
the credit program of the Farmers 
Home Administration. 

Educational assistance is available 
to farmers and ranchers for their use 
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with specific techniques of soil and wa- 
ter management, crop and livestock 
improvement, and problems of busi- 
ness management. 

The amount of scientific information 
on land-use practices has itself become 
something of a problem. Not only is it 
voluminous; much of it is fairly tech- 
nical and not ready for use in specific 
situations without further interpreta- 
tion or adaptation. The educational 
program of the Department and the 
land-grant colleges was designed to 
meet this problem. The program in- 
cludes counsel on technical land-use 
practices such as fertilizer use, crop 
rotations, irrigation, drainage, contour 
cropping, terracing, and developing 
water supplies, as well as on general 
farm and home management, crop va- 
rieties, animal husbandry, marketing, 
family nutrition, and the study of pub- 
lic policy problems. 

Farmers work with county agents in 
observing what the experiment stations 
and the research branches of the De- 
partment have learned. Farmers also 
work with one another in observing 
one another's experiences and in adapt- 
ing these land-use practices to their 
individual situations. This educational 
process of observing and making com- 
parisons provides the vital link be- 
tween research and farm operation. 

A great part of the research work and 
a still greater part of the educational 
programs are set up on a local basis, 
with offices and representatives readily 
accessible to farm people. Farmers 
themselves take an active part in work- 
ing with representatives of the colleges 
and the Department in determining 
the land-use problems to be studied in 
the educational program. Farmers also 
assist in planning a county program of 
educational activities that brings there- 
suits of scientific research and the ex- 
perience of farmers to bear on local 
problems. 

An important phase of the educa- 
tional assistance available to farmers is 
information on business problem ques- 
tions for which they often want coun- 
sel: How much and what kind of land 

is required for the different purposes; 
whether to own or to rent land; the 
selection of machinery; planning lay- 
outs of fences and buildings; and the 
capital and labor requirements and 
returns from alternative types of farm- 
ing. Young men beginning to farm and 
townspeople thinking of a home on the 
land can get guidance that may pre- 
vent mistakes. 

All farmers can obtain information 
on methods of planning a farm busi- 
ness so as to compare costs and returns 
to be expected from different combina- 
tions of crops. Similar assistance is 
available for comparing different kinds 
of livestock as to land, feed, and water 
requirements, and possible costs and 
returns to be expected. 

The various agricultural programs 
are described in order that farmers 
may know of them and consider the 
alternatives for participation. 

In using information of this type, 
farmers can consider and work out 
major changes in land use. Depending 
on the area, this might include the 
development of substantial feed-crop 
acreages and feed reserves to meet 
drought. It might involve the devel- 
opment of new cropland through irri- 
gation, clearing or drainage, or the 
more intensive use of present cropland. 
It could lead to an analysis of the pos- 
sibilities for going out of farming by 
shifting all cropland to grass or trees 
or the sizing up of possibilities for 
enlarging the acreage of an existing unit 
that is too small. 

This cooperative educational pro- 
gram is centered in a local agricultural 
extension service, which is part of a 
statewide and nationwide Coopera- 
tive Extension Service, organized and 
operated by the land-grant colleges in 
cooperation with local county govern- 
ments and the Department of Agricul- 
ture. The county agent is the local 
representative. His office, usually in the 
county seat, is a source of information 
on many types of land-use problems. 

THE GREAT GROWTH of technology 
in the use of soil and water and in the 
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management of plants has brought a 
need for specialized technical services 
to help landowners and operators plan 
and carry out the more difficult con- 
servation practices. 

Problems of land improvement and 
conservation usually cannot be solved 
by generalized techniques. Problems 
differ from farm to farm. The solu- 
tions often require the combining 
of information from two or more fields 
such as soils, engineering, agronomy, 
range management, forestry, biology, 
hydrology, geology, and economics. 

They often require the propagation 
and testing of new or improved plants 
for use in conservation and a planned 
sequence of practices and land-use ad- 
justments. 

Thus the role of the soil conserva- 
tionist is to provide technical data 
about soils on a particular farm or 
ranch and about alternative uses and 
treatments which the land user can 
choose in light of that basic informa- 
tion. The technician also helps to 
plan and apply the combination of 
practices that is determined by the 
needs and capabilities of the land and 
the farmer's or rancher's desires and 
decisions. 

Technical services of this type are 
furnished to about 2 million farmers 
and ranchers in connection with soil 
and water conservation programs they 
carry out in cooperation with the 
Department of Agriculture. 

The Soil Conservation Service was 
established in 1935 to provide these 
services. Its technicians give aid in 
accordance with individual farm or 
ranch conservation plans primarily 
through some 2,780 soil conservation 
districts, which comprise about 93 per- 
cent of the Nation's farm and ranch 
land. (The Soil Conservation Service 
also has leadership for a nationwide 
watershed protection and flood-pre- 
vention program, which is discussed 
later. Similarly, another chapter pro- 
vides detail about soil conservation 
districts.) 

The development and application of 
a typical plan involves four steps. 
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First, from soil survey data that have 
been gathered on an acrc-by-acrc 
basis, a land-capability map is pre- 
pared for the farmer who has asked his 
soil conservation district for help. The 
map is superimposed on an aerial 
photograph of the land surface of the 
farm or ranch. After the soil survey 
data have served to identify soil types, 
slope, extent of erosion, and similar 
characteristics, an interpretation is 
made that classifies each parcel of land 
as to the uses to which it may be put 
safely and productively and the in- 
tensity of treatment required. 

From this a conservation plan is de- 
veloped by the farmer. It provides for 
the use and treatment of the land with- 
in its needs and capabilities. In de- 
veloping his plan, the farmer or rancher 
considers various alternatives of use 
and treatment of the land. It includes 
what he plans to do with his soil and 
w^ater and what he hopes to accomplish 
in conservation and use of his culti- 
vated land, grassland, and woodland. 

A third step is application of the uses 
and measures called for in the plan. 
One or more conservation technicians 
assist in laying out the drainage and 
water disposal systems, irrigation sys- 
tems, farm ponds, terrace systems, 
diversions and waterways, and con- 
touring and stripcropping. Help is 
given as needed in the establishment 
of improved pastures and good range 
use; in the use of crop residues, cover 
crops, grasses, legumes, trees, and 
shrubs for erosion control and mois- 
ture conservation; in improvement of 
wildlife habitat; and in woodland man- 
agement, as each of these practices 
fits into a well-rounded conservation 
program. 

Since conservation practices need to 
be maintained, a fourth type of aid 
to conservation-program cooperators 
comes in the form of guidance and help 
in keeping the conservation plan in 
operation once it is applied. 

Similar help—to insure that prac- 
tices installed are both feasible and 
soundly applied—is provided farmers 
and ranchers who receive cost-sharing 
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aid under the Agricultural Conserva- 
tion Program, the Great Plains Con- 
servation Program, and the Conserva- 
tion Reserve Program of the Soil Bank. 

Many of them are cooperators of soil 
conservation districts, but that is not a 
requirement to receive this help. Help 
is provided by field technicians of the 
Soil Conservation Service on planning 
and carrying out certain of the more 
permanent practices, such as construc- 
tion of dams, terraces, and drainage 
systems on which they are receiving 
cost-sharing help in these programs. 
Borrowers from the Farmers Home 
Administration can get similar tech- 
nical help on soil and water conserva- 
tion practices for which they have ob- 
tained loans. 

COST SHARING in the application of 
conservation practices is another type 
of assistance. It helps to improve the 
level of conservation, including land- 
use adjustment. It also is a recognition 
by the public that it shares with the 
farmer the responsibility for the wise 
use and conservation of our resources 
of soil and water. 

One might ask why all farmers do 
not use their land in a wise and con- 
serving manner. It would be easy to 
say that the farmer is morally obligated 
to use his land in such a way that it will 
be passed on by him in as good or 
better condition than it was when he 
started using it. But under our Ameri- 
can system of free enterprise, land- 
ownership is a treasured tradition and 
the private owner is not compelled to 
protect or conserve the land. 

Many factors tend to deter farmers 
from applying the needed conservation 
treatments and measures—perhaps 
lack of information as to the proper 
way to manage the land; customs and 
traditions so strong that even with 
adequate knowledge the proper meth- 
ods of farming are not followed; or a 
greater investment of funds and labor 
than a farmer can readily provide. 

Sometimes the farmer has to sacrifice 
a part of his income while he is in the 
process of making needed adjustments. 

Although proper treatment and use of 
the land generally increase its future 
productivity, there is usually a tem- 
porary decline in the level of use of 
the land or in its productivity before 
the increase can be realized. These 
types of obstacles, coupled with the 
many different tenure and ownership 
arrangements, account for the lag in 
the farmer's desire or ability to use 
safely the acres in his care. 

Nearly all conservation measures 
require initial outlays in materials, 
power, and labor. Recovery of the 
investment may be slow, compared to 
investments in measures necessary for 
the production of things to sell and 
produce income. One of the problems 
in carrying out conservation measures 
also is that the more enduring ones 
usually are more costly and require a 
longer time before a return on the 
additional capital investment is real- 
ized. Some projects with the greatest 
permanence will not of themselves 
return to the farm operator the capital 
he invests in them. The sole benefit 
may be of an off-farm nature. 

Sharing the cost of applying con- 
servation measures that are needed in 
the public interest helps to overcome 
the economic barrier to carrying out 
conservation measures. The basic pur- 
pose of conservation cost-sharing pro- 
grams is to help farmers to protect the 
public interest in the Nation's soil and 
water resources by carrying out more 
conservation measures and at a faster 
rate than would otherwise be done. 
Sharing the cost of conservation com- 
plements the other kinds of assistance 
offered farmers. It helps them make 
better use of research results, technical 
assistance, and credit facilities. 

The Department of Agriculture there- 
fore offers to farmers and ranchers 
cost-sharing aid under three programs. 
Participation is voluntary. 

The Agricultural Conservation Pro- 
gram is authorized in sections 7-17 of 
the Soil Conservation and Domestic 
Allotment Act and is implemented 
each year by applicable appropria- 
tions acts. The maximum annual pro- 
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gram authorized by the Soil Conserva- 
tion and Domestic Allotment Act is 500 
million dollars. In the early years of the 
program (1936-1942), conservation 
through adjustment of land use and the 
application of conservation measures 
was emphasized. The average annual 
amount of assistance to farmers was 
about 420 million dollars in 1936-1943. 

Beginning with the 1944 program 
and through the war period, the 
emphasis was changed to encourage 
conservation measures that could be 
applied at the same time that intensive 
crop production was being encouraged. 
All of the assistance to farmers after 
1943 was used to help them carry out 
conservation measures. None was used 
for land-use adjustment or payments 
for shifting land out of intensive 
cropping. The average annual amount 
of Agricultural Conservation Program 
assistance to farmers was about 240 
million dollars in 1944-1952. 

Since that period and especially for 
the 1954 and later programs, the long- 
er lasting types of practices have been 
stressed. 

As in the war period, assistance un- 
der the program consists entirely of 
sharing the cost with farmers of carry- 
ing out conservation practices. Meas- 
ures to control erosion, water-saving 
practices, and the establishment of per- 
manent vegetative cover are especially 
emphasized. Rates of assistance gen- 
erally amount to 50 percent of the cost 
of carrying out the practice, although 
they may represent a somewhat higher 
percentage (not more than 80 percent) 
under certain conditions. The authori- 
zation for the 1958 program was 250 
million dollars. 

The development of the Agricultural 
Conservation Program for each year 
begins at the local or county level. The 
county agricultural stabilization and 
conservation committee, the county 
agent, and representatives of the Soil 
Conservation Service, Forest Service, 
and other agencies interested in con- 
servation make recommendations to 
the State agricultural stabilization and 
conservation committee. 
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The recommendations are summa- 
rized by the State committee and are 
used as the basis to formulate joint 
recommendations by the agencies in- 
terested in conservation to the Agricul- 
tural Conservation Program Service in 
Washington. From the recommenda- 
tions, it and the Commodity Stabiliza- 
tion Service, the Soil Conservation 
Service, and the Forest Service develop 
and recommend to the Secretary of 
Agriculture a national program. After 
the national program is approved, 
State and county committees develop 
their programs within its provisions. 

The provisions of the national pro- 
gram for each year are contained in 
the National Bulletin of the Agricul- 
tural Conservation Program. State 
program provisions are contained in a 
similar State handbook. Provisions of 
a county program are included in a 
county handbook. 

The State program includes authori- 
zations for cost sharing in practices for 
which assistance is most needed in the 
State and contains the basic standards 
of performance that must be accom- 
plished under the various practices as 
a condition of cost sharing. A maxi- 
mum degree of control at the level 
closest to the farmer is emphasized, 
and the program is kept flexible so that 
local needs may be met. 

The Agricultural Conservation Pro- 
gram is administered locally by agri- 
cultural stabilization and conserva- 
tion committees, which are composed 
of farmers, who are elected by the 
farmers they serve. County committees 
arc supervised by agricultural stabi- 
lization and conservation State com- 
mittees composed of farmers appointed 
by the Secretary of Agriculture. The 
county agent is an ex officio member 
of the county committee, and the 
State director of extension is a member 
of the State committee. 

A farmer who wants Agricultural 
Conservation Program cost-sharing 
assistance makes a request to the 
county agricultural stabilization and 
conservation committee before he 
starts the practice. The committee con- 
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sid er s his request and the relative need 
for conservation on his farm, and de- 
termines the extent of the practice on 
which cost shares are approved and 
the amount thereof. The Soil Conser- 
vation Service or the Forest Service 
must determine the need and practi- 
cality of certain designated practices. 

, iWhen the farmer has performed the 
practice, has filed a claim for the cost 
share due, and received certification 
by the county committee and the au- 
thorized certifying officer, the pay- 
ment due him is paid by check direct 
from the Treasury Department field 
disbursing office. If, however, a farmer 
wishes to obtain certain available con- 
servation materials or services from an 
approved vendor, as a grant-in-aid in 
lieu of a cash payment, he may do so. 

When a conservation problem affects 
more than one farm, several farmers 
together may get approval of Agricul- 
tural Conservation Program cost shar- 
ing for the entire project through a 
pooling agreement, an arrangement 
that permits the solution of community 
conservation problems which farmers 
otherwise could not undertake. 

Farmers who wish to participate in 
the Agricultural Conservation Pro- 
gram or get information about it 
should see their "local agricultural 
stabilization and conservation com- 
mittee, which administers the program 
in each county. County agents and 
other representatives of State and 
Federal agricultural agencies and serv- 
ices also can supply general informa- 
tion about the program. 

The Great Plains Conservation Pro- 
gram was authorized by Public Law 
1021 of the 84th Congress. It was ap- 
proved by the President on August 7, 
1956. It provides both cost-sharing 
and technical assistance for farmers 
and ranchers in designated counties 
of the ten Great Plains States to help 
them undertake longtime adjustments 
planned to meet the climatic hazards 
of the area. The authorization pro- 
vides that the total cost of the program 
(excluding administrative costs) shall 
not  exceed   150  million  dollars  and 

that payments for any program year 
shall not exceed 25 million dollars. 

Farmers in the area may enter into 
longtime contracts (up to 10 years) 
and receive cost-share payments for in- 
stalling eligible conservation practices 
as specified in a conservation plan. 
Maximum cost-share rates do not ex- 
ceed 80 percent of the average cost of 
the practices. General responsibility 
for administration of the Great Plains 
Conservation Program has been as- 
signed to the Soil Conservation Serv- 
ice. Farmers in the designated counties 
who desire assistance under this pro- 
gram or who wish more information 
on it should see the county represent- 
ative of the Soil Conservation Service. 

The Conservation Reserve Program 
is authorized in title I of the Agricul- 
tural Act of 1956, which established 
the Soil Bank Program. The Soil Bank 
is supplementary to the production 
adjustment programs (acreage allot- 
ments and marketing quotas) provided 
by the Agricultural Adjustment Act of 
1938 and is designed to help farmers 
attack the surplus problem and to re- 
tire and build up land not presently 
needed for crops. 

The Soil Bank consists of two parts, 
the Acreage Reserve and the Conser- 
vation Reserve. The Acreage Reserve 
is aimed at a temporary cutback to re- 
duce surpluses of the six basic crops— 
corn, cotton, peanuts, rice, tobacco, 
and wheat—by adjusting acreages be- 
low established allotments, while the 
Conservation Reserve is intended to 
obtain a more lasting shift of crops to 
conservation uses. 

All farmers are eligible to take part 
in the Conservation Reserve. Produc- 
ers enter into contracts with the Secre- 
tary of Agriculture for periods of 3 to 
15 years. In return for removing desig- 
nated cropland from production and 
establishing long-range conservation 
practices, the producer may receive 
two types of payments: An annual 
cash payment for the period of the 
contract—averaging about 10 dollars 
an acre nationally but varying on the 
basis of the value of the land for pro- 
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ducing crops, land rent rates in the 
locality, and other factors; and a pay- 
ment either in cash or conservation 
materials and services for carrying out 
a conservation practice on the desig- 
nated conservation reserve acres. The 
latter payment may represent up to 
80 percent of the cost of establishing 
the practice. 

The conservation practices eligible 
for cost-sharing payments under the 
Conservation Reserve Program include 
those for establishing a permanent veg- 
etative cover crop for soil protection, 
including land treatments necessary 
for the use of legumes and grasses for 
soil improvement; establishing trees 
and shrubs; building dams, pits, or 
ponds in order to protect cover crops 
or to hold irrigation water; and pro- 
tecting wildlife through cover, water 
and marsh management, or dam and 
pond construction. 

Farmers who wish to get information 
about the Conservation Reserve Pro- 
gram should see their local agricul- 
tural stabilization and conservation 
committee, which administers this pro- 
gram in each county. County agents 
and other representatives of State and 
Federal agricultural agencies also can 
supply general information. 

Farmers are familiar with mortgage 
credit for the purchase of land. This is 
long-term credit for which the farmer 
gives a mortgage on the farm as secu- 
rity for the loan and may take 20 to 30 
years to repay. They also know about 
short-term credit to take care of farm 
operating expenses, such as the pur- 
chase of seed, fertilizer, and labor, 
which generally must be repaid within 
a year or less. These kinds of credit 
have long been available to farmers 
and used by them. There are many 
sources, but only in recent years has 
it been recognized that a special kind 
of credit, different from any of the 
types already available, is needed to 
help finance conservation practices. 

Usually the kind of credit needed for 
conservation work is one that will 
make funds available to carry out that 
work a step at a time. Rarely can all 
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of the conservation work needed on a 
farm be carried out all at once. 

If a lump-sum loan large enough to 
carry out all of the needed work is ob- 
tained, the farmer would be required 
to pay interest on funds before he 
actually needed and used them, yet 
it would not be feasible to arrange 
separate loans each time he needed to 
carry out additional conservation 
work. A single loan, covering the en- 
tire amount of funds required, with 
provisions to use it only as fast as 
needed to carry out the conservation 
work, is desirable. Another aspect is 
that interest be paid only on the un- 
paid balance. Repayment of the loan 
should be fixed over a long enough 
period and in accordance with a time 
schedule that is feasible for the kind 
of work done and income possibilities 
of the farm. 

Farmers can obtain this type of 
credit from a number of private and 
governmental sources. Loans are made 
by the Farmers Home Administration 
to finance various types of conserva- 
tion work, including erosion control ; 
the development, conservation, and 
use of water, and drainage. 

Farmers Home Administration of- 
fices are generally located at county- 
seat towns and are under the direction 
of a county supervisor. A three-man 
county committee, of which two are 
farmers, determines the eligibility of 
applicants, passes on the value of 
farms to be bought or improved, and 
reviews the borrower's progress. 

COUNTLESS ADDITIONAL sources of 
assistance are available to American 
farmers and ranchers. A full listing 
would be difficult. 

These services and information as to 
where they may be had are as near 
to every landowner and operator as 
his telephone or his county courthouse. 
Employees of the State agricultural ex- 
tension services and Department of 
Agriculture agencies can provide many 
of them and are informed as to all 
other sources of help that may be 
needed. 



Technical assistance 
iOr landsmen. This chapter, the second on the 
Government services available to farmers and ranchers, deals 
with a far-ranging development. Technical assistance offers them 
individual help in planning the use and management of soils and 
land and in laying out practices that require specialized skill. 
By Raymond W. Heinen, Soil Conservation Service. 

TECHNICAL ASSISTANCE is a fundamen- 
tal ingredient in the programs of the 
soil conservation districts, which are 
local units of State government, organ- 
ized and managed by local people, 
under State law, in a partnership op- 
eration for protecting and improving 
their soil and water resources. 

As its part in the partnership, the 
Government furnishes technical assist- 
ance to help individual district cooper- 
ators in developing and applying a pro- 
gram fitted to their individual holdings. 

Technical assistance is relatively new 
in comparison with other Government 
services to landowners and operators. 
It had its beginning in 1935. 

The Congress in 1935 enacted the 
first broad national soil conservation 
act adopted by any country. The act 
recognized that waste of soil and water 
resources menaces the national welfare 
and established the Soil Conservation 
Service as an agency that devotes its 
major effort to the control and preven- 
tion of soil erosion. 

It became a task in the Department 
of Agriculture to develop a means to 
administer this new authority. An in- 
terbureau committee was established 
to do that. Through its deliberations 
the soil conservation district idea was 
conceived. 

The committee recommended that 
on and after July 1, 1937, and sooner 
wherever feasible, all work to con- 
trol erosion on private lands be under- 
taken by the Soil Conservation Service 

through legally constituted soil conser- 
vation districts. 

A model State soil conservation dis- 
trict Jaw was developed and presented 
by the President to the governors of all 
States for their consideration. 

State legislatures in 21 States in 1937 
enacted soil conservation district laws. 
By 1947 such laws had been enacted 
by all States, Alaska, Hawaii, Puerto 
Rico, and the Virgin Islands. 

Each law is designed to fit conditions 
within the State or Territory. No two 
States have laws exactly alike, but all 
provide common principles of exercis- 
ing local initiative and responsibility. 

The laws establish soil conservation 
districts as local subdivisions or instru- 
mentalities of the States. The districts 
are responsible only to the people 
within the district and to their State 
government. They are operated by 
governing bodies consisting of local 
people, usually elected landowners or 
operators. 

Each soil conservation district has 
the legal responsibility for developing 
a districtwide soil and water conserva- 
tion program and for carrying it for- 
ward by helping landowners and oper- 
ators to plan, apply, and maintain tech- 
nically sound conservation  measures. 

Each of the State laws established a 
State soil conservation committee 
(board or commission) as a State 
agency to make statewide determina- 
tions on district creation, to consult 
with and advise the district governing 
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bodies, and to facilitate the work of 
soil conservation districts in the State. 
The agency manages the State funds 
that arc available for district operations. 

In memoranda of understanding 
with the districts, the Soil Conserva- 
tion Service agreed to make available 
the services of technically trained con- 
servationists and to supply the facilities 
necessary for the planning and appli- 
cation of sound conservation measures. 
The assistance is made available in 
accordance with an annual schedule 
presented to a district after joint review 
of district needs and Soil Conservation 
Service resources. 

During the decade that State soil 
conservation district laws were being 
enacted, a changing concept evolved 
as to the conservation objective. The 
original objective was to overcome the 
menace of erosion to American land. 
Today the objective is to use each acre 
of agricultural land within its capa- 
bility and to treat it in accordance 
with its needs for protection and im- 
provement. 

Modern soil conservation includes 
proper land use, protecting the land 
against all forms of soil damage, cor- 
recting deficiencies of lime and plant 
nutrients, rebuilding eroded and de- 
pleted soils, protecting and improving 
forests and farm woodland, improving 
grasslands, conserving moisture for 
crop use, reducing flood and sediment 
damage, improving the quality and 
regularity of water yields, installing 
proper agricultural drainage and irri- 
gation, and increasing crop yields. 

IT HAS BROUGHT into focus the need 
for planning the use of land according 
to its capability. To sustain efficient 
production, management of land and 
water must be related specifically to 
the pattern of soil and water resources 
on the individual farm or ranch as well 
as to the resources, aptitudes, desires, 
and needs of the family. 

Soil conservationists arc assigned to 
soil conservation districts to provide 
technical assistance to cooperators in 
fitting available technology to the spe- 
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cific soil and water resources of their 
land. Any farmer or rancher may be- 
come a coopcrator with his soil conser- 
vation district by agreeing to conserve 
and use his land properly. 

The soil conservationists are trained 
in soil science, agronomy, range man- 
agement, biology, forestry, engineering, 
and farm management. 

A farmer or rancher starts his con- 
servation plan as soon as he becomes 
a coopcrator with the district. His plan 
may take several months or years to 
complete, depending mainly on how 
fast he wants to proceed and on how 
soon the district can furnish him tech- 
nical assistance. 

The coopcrator starts by using the 
conservation measures his land needs 
most urgently. He may be able to apply 
a part of the work without help, but 
often may need technical help before 
he can go very far with his program. 

The soil conservation district sends 
a soil scientist to make a soil map of 
the farm as soon as possible. Soil maps 
are already available in some districts. 
Eventually the farm surveys are con- 
solidated and published to serve as a 
guide for many agricultural programs. 

The soil map is interpreted in terms 
of land capability. It is given to the 
farmer, along with a conservation guide. 
The map shows him what kinds of soil 
he has in each field and the capability 
of each for agricultural use. The guide 
gives general information on different 
ways each kind can be used and treated. 
By following the map and guide, the 
farmer can plan many of the needed 
changes in land use and conservation. 

In range areas, the conservationist 
helps the rancher identify his range 
sites and judge the condition of his 
range. The information helps him to 
balance his livestock operation with 
his forage resources. 

If there is woodland, the conserva- 
tionist helps evaluate the condition of 
the stand and plan for wood crops. 

The district provides a Soil Conser- 
vation Service technician to give help 
with details as soon as possible after 
the soil and land map has been made. 



TECHNICAL ASSISTANCE FOR LANDSMEN 

The cooperator and technician make 
the basic conservation plan together. 
They go over the farm or ranch acre 
by acre. They study the kind of soil 
they have to deal with on each field, 
pasture, or woodlot. They check with 
the map. They discuss possibilities and 
alternatives for each field and for the 
farm as a whole. Then the farmer or 
rancher decides what he will do on 
each acre of his land. 

The plan is put in writing after all 
decisions and plans have been made. 
It becomes a part of the cooperative 
agreement between the landowner or 
operator and his conservation district. 

Most cooperators are able to apply a 
great many of the conservation meas- 
ures called for in their plans. Usually 
some conservation work, however, re- 
quires more technical skill than the 
operator has—to locate and lay out a 
terrace or drainage system, a strip- 
cropping system, or contoured or- 
chards; locating and designing a pond 
or an irrigation system; constructing 
ponds, waterways, flumes, and diver- 
sions; leveling or smoothing land; de- 
signing and building gully-control 
structures; developing improved pas- 
tures and rangeland; planting wood- 
lots and shelterbelts; determining crop- 
ping systems; and improving areas for 
wildlife. Most farmers get technical 
assistance from the conservation tech- 
nicians in applying such practices. 

District cooperators can also get help 
from the conservation technicians in 
maintaining the conservation system 
after it is applied to the land. 

LANDOWNERS AND OPERATORS had 
organized 2,770 soil conservation dis- 
tricts throughout the United States by 
1958. Most of them have the same 
boundaries as counties. The districts 
cover more than 1.5 billion acres in 
almost 5 million farms and ranches. 
About 90 percent of the Nation's farms 
and ranches were in such districts. 

Eighteen States—Alabama, South 
Carolina, Delaware, Rhode Island, 
New Hampshire, Vermont, New Jer- 
sey, Massachusetts, Nebraska, Missis- 
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sippi, Iowa, Connecticut, Kansas, 
Kentucky, North Carolina, Arkansas, 
Wisconsin, and Georgia—the Virgin 
Islands, and Puerto Rico were com- 
pletely covered by districts. Twenty- 
four other States had 90 percent or 
more of the total farms and ranches in 
districts. 

In the governing bodies of the con- 
servation districts are nearly 14,000 su- 
pervisors, directors, and commissioners. 

More than 1.7 million farmers and 
ranchers were district cooperators by 
1958 and had signed cooperative 
agreements with soil conservation dis- 
tricts. More than 1 million of them had 
basic conservation plans covering all 
their lands. The Soil Conservation 
Service had assembled soil survey data 
for nearly 540 million acres and more 
than 2 million farms and ranches. 

The results of this effort are evident 
on the face of the land. On millions of 
acres, crops are being grown in con- 
tour rows that follow the curves of the 
hills. Green waterways reach back into 
fields to carry the excess flow from 
heavy rains. Miles of terraces slow 
down the water and guide it to water- 
ways. Many sloping fields are farmed 
in contour strips where gullies once 
were eating their way up the hillside. 
Livestock graze on green pastures or on 
ranges restored to productivity. 

Major soil and water conservation 
practices applied by soil conservation 
district cooperators to the end of 1957 
are given: 

Cropland: Contour farming, 35 mil- 
lion acres; conservation crop rotation, 
60 million; cover cropping, 21 mil- 
lion; stripcropping, 15 million; stubble 
mulching, 20 million; crop residue uti- 
lization, 48 million. 

Grassland: Conservation use, 101 mil- 
lion acres; rotation grazing, 22 million; 
pasture planting, 27 million; deferred 
grazing, 37 million; range seeding, 4.2 
million. 

Woodland: Improvement cutting, 11 
million acres; tree planting, 4.4 mil- 
lion acres; windbreak planting, 29 thou- 
sand miles. 

Wildlife areas: Hedgerow plantings, 
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7 million rods; fish pond improvement, 
315 thousand; wildlife area improve- 
ment, 4 million acres. 

Drainage operations: Farm drain- 
age, 19 million acres; open drains, 221 
thousand miles; closed drains (tile), 
280 thousand miles. 

Irrigation improvement: Irrigation 
reservoirs, 20 thousand; sprinkler irri- 
gation systems, 45 thousand; land lev- 
eling, 5 million acres; improved water 
application, 8 million acres; irrigation 
water management, 3 million acres; 
water spreading, 600 thousand acres. 

Practices for one or more land uses: 
Terracing, 1 million miles; water di- 
versions, 64 thousand miles; ponds con- 
structed, 842 thousand; waterway de- 
velopment, 970 thousand acres; land 
clearing, 5.8 million acres. 

Many of the practices were applied 
with cost-sharing assistance through 
the agricultural conservation program. 

A new development came in 1954, 
when the Congress enacted the Water- 
shed Protection and Flood Prevention 
Act. The purpose of the act was to help 
meet the needs of people who are faced 
with problems on small watersheds. 

This new authority gives landowners 
and operators a means for grouping 
together to get technical assistance to 
work out both the land management 
and the water management needs of 
small watersheds. It also provides for 
Federal cost sharing on small water- 
flow-retarding dams and other flood 
prevention and water management 
measures. It places responsibility on 
local organizations to initiate projects, 
adapt plans to local requirements, 
share in the costs, and make provisions 
for the plan's application and mainte- 
nance. The administration of this au- 
thority has been assigned to the Soil 
Conservation Service. 

Some 712 local sponsoring organiza- 
tions had made application for assist- 
ance on watershed protection projects 
by 1958. In almost every instance a 
soil conservation district was one of the 
local sponsoring organizations. Assist- 
ance in planning was being given on 
some 268 of these projects. Work plans 
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had been approved for 42 projects 
where works of improvement were 
being installed with assistance from 
the Soil Conservation Service. 

Publications available from the De- 
partment of Agriculture indicate the 
variety of subjects encountered in the 
technical phases of the soil and water 
conservation program. They also indi- 
cate the variety of services farmers and 
ranchers seek from the Soil Conserva- 
tion Service through their soil conser- 
vation districts. The subjects range 
from the production and harvest of 
grass seed in the Great Plains to farm- 
ing terraced land and from managing 
farm ponds to land leveling for irriga- 
tion. These publications are available 
free from field offices of the Soil Con- 
servation Service. Where districts have 
been organized and have requested 
help from the Soil Conservation Serv- 
ice, a local office usually is located in 
the county seat. State offices usually 
are in State capitol or State college 
towns. 

Among the publications are: Our 
Productive Land—We Can Conserve 
and Improve It While Using It, AIB- 
106, 16 pages; First Things First— 
Know Your Land and Have a Plan 
Before Starting Conservation Farm- 
ing, PA-69, 8 pages; Strip Cropping 
for Conservation and Production, 
FB-1981, 46 pages; Farming Terraced 
Land, L-355, 14 pages; Wood Chips 
for the Land, L-323, 8 pages; Your 
Soil—Crumbly or Cloddy? L-328, 8 
pages; Making Land Produce Useful 
Wildlife, FB-2035, 29 pages; Lespe- 
dezas for Quail and Good Land Use, 
L-373, 8 pages; More Wildlife 
Through Soil and Water Conserva- 
tion, AIB-175, 16 pages; How to 
Build a Farm Pond, L-259, 8 pages; 
Managing Farm Ponds for Bass or 
Bluegills, FB-2094, 20 pages; Conser- 
vation Irrigation, AIB-8, 15 pages 
(For Western States); Conservation 
Irrigation in Humid Areas, AH-107, 
52 pages (For Eastern States); and For 
Insurance Against Drought—Soil and 
Water Conservation, FB-2002, 22 
pages. 



The uses and values 
01 SOU X6SXS« Land management usually is consid- 
ered to include appraisal of alternative treatments relative to the 
use of land for specific purposes, selection of practices to be used, 
and direction of the use of desired practices. In determining the 
alternative treatments, it is essential that as much information 
as possible be obtained about the land in question. Soil tests 
should be one of the first steps in a good land-management pro- 
gram. By J. W. Fitts, head. Department of Soils, North Caro- 
lina State College of Agriculture and Engineering. 

You CAN USE the information from 
soil tests in many ways. They give a 
basis for classifying soils for the pur- 
pose of suggesting lime and fertilizer 
practices. They help you predict the 
probability of getting a profitable re- 
sponse to the application of plant nu- 
trients and evaluate soil productivity. 
They furnish data by which to deter- 
mine specific soil conditions that may 
be improved by the addition of soil 
amendments or cultural practices. Soil 
acidity, alkalinity, or saline conditions 
can be detected by soil tests. 

A good soil-testing program has sev- 
eral aspects. They include: 

Representative soil samples should 
be obtained for testing. A poorly taken 
sample may be worse than none at all. 

Laboratory analyses should be con- 
ducted accurately by skilled techni- 
cians. An adequate volume of samples 
is essential to make a laboratory test 
worth while. 

The interpretation of the results of 
the tests and recommendations for lim- 
ing and fertilizing the soil can best be 
made by an agronomist who is familiar 
with the testing procedures, the soil 
types, and field results. 

Personal contact with farmers after a 
test has to be made to be certain they 
understand the results and the recom- 

mendations is important. Soil clinics or 
meetings for farmers who have their 
soils tested have been successful in 
many States. 

Interest in the tests and an under- 
standing of their uses need to be de- 
veloped. Soil tests alone are not the 
whole answer to problems connected 
with fertility and lime. They merely 
point out where problems exist. 

TAKING THE SAMPLES is an important 
phase of soil testing. No matter how 
accurate are the analyses and the pro- 
cedures for interpreting them, the re- 
sults are meaningless if the samples are 
poorly taken. 

Instructions for taking samples, con- 
tainers for the samples, and informa- 
tion sheets to be filled out and sub- 
mitted with the samples may be 
obtained from the county agents. The 
samples should not be sent to the De- 
partment of Agriculture in Washing- 
ton, which has no soil-testing service. 

Routine soil tests are concerned 
largely with testing the soil zone, or 
layer, that reflects past management 
practices relative to fertility and lime. 
The zone may show an accumulation 
of an element not present in the virgin 
soil if much fertilizer or lime had been 
applied periodically. It may also show 
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a decrease if fertilizer practices were 
inadequate. 

The sample should be taken from 
the proper depths. The nature of the 
soil profile below the layer that is 
plowed influences the growth of plants. 
Aside from the plow layer, however, 
the fertility of the soil profile does not 
change very much from one year to 
another under most farming conditions. 

Neither phosphate nor lime moves, 
much in the soil. Studies in North Car- 
olina indicated that the greatest ac- 
cumulation of phosphate and lime is 
in the upper 3 inches of soil and de- 
clines gradually to plow depth or 
slightly below. The methods, frequen- 
cy, and rates of application of materi- 
als and the frequency and depth of soil 
disturbance through plowing or culti- 
vation have a bearing on the distribu- 
tion of lime and phosphate. The lime 
and phosphate accumulate in the up- 
per 2 or 3 inches of soil when they are 
broadcast on the surface of, say, per- 
manent pastures and lawns. 

The depth at which you should take 
the sample depends on the depth of 
soil to which you want to increase the 
fertility (particularly as regards phos- 
phate or lime). 

A sample taken from below the zone 
where phosphate has accumulated may 
show a deficiency of phosphorus, but 
the addition of phosphate to the upper 
part, which already is high in phos- 
phate, is not likely to result in much 
crop response. On a cultivated field, 
therefore, the generally recommended 
depth at which to take samples is the 
plow zone or an inch or two below the 
plow zone. The best depth for sampling 
pastures where lime or fertilizer is to be 
broadcast and not worked into the soil 
is the surface 2 or 3 inches. 

If you want to investigate a special 
soil condition, you should take samples 
at the depth at which the condition 
occurs. Because soluble salts may ac- 
cumulate at the surface, for example, 
you should get a sample from the first 
inch. To ascertain the distribution of 
salts through the profile, the samples 
should   be  taken  at  6-inch  intervals 
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below the surface inch. "Alkali" con- 
ditions may occur at the surface or may 
be buried several inches below the sur- 
face. You usually can recognize such 
conditions by digging a pit and exam- 
ining carefully the layers of soil. You 
should sample the sticky, plastic layers 
separately. 

Most laboratories recommend taking 
a composite sample for testing. The 
composite sample is composed of 10 to 
20 borings—cores or slices—of equal 
volume of soil from the place to be 
sampled. You put the borings in a 
clean pail, mix them thoroughly, and 
remove about i pint for the composite 
sample. 

The number of borings is related to 
the possible variabilities that may be 
due to past practices, like the distribu- 
tion of lime or fertilizer. Soils may 
vary greatly within a few feet because 
of residues from burning or uneven 
distribution of soil amendments. The 
number of borings to take is not re- 
lated, therefore, to the size of area to be 
sampled. In sampling a lawn, garden, 
or eroded hillside, the composite sam- 
ple should come from 10 to 20 bor- 
ings—the same as a sample from a 5- 
or io-acre field. 

Most instructions for taking soil sam- 
ples designate the area to be sampled 
as a "field." That implies an area 
confined to one crop or bounded by a 
fence, stream, road, or some other line. 
The size of an area for a composite 
sample often is given as 5 to 10 acres. 

Usually it is not practical to lime or 
fertilize a plot smaller than 5 acres dif- 
ferently from the way you would the 
rest of the field. You might treat a 
problem area, however, in such a way 
that it can be corrected and then han- 
dled the same as the remainder of the 
field in the future. 

It is conceivable that a 20-acre field 
may be more uniform than a 5-acre 
field, and it would be justifiable to 
take only one composite sample from 
the field. You do not know the vari- 
abilities in the field before you test it, 
and it is better to have several samples 
(indicating a uniformity of soil) than 
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to attempt to include too large an area 
in the sample. 

Borings should not be taken from 
unusual areas, such as dead furrows, 
back furrows, terrace channels, old 
fence lines, marshy areas, eroded spots, 
areas near a lime rock road, and the 
boundaries between slopes and bot- 
tom lands. If you want information 
about an unusual area, you should 
sample it separately. You should take 
a composite sample from the unusual 
area in the same way as you would the 
remainder of the field. 

When the 10 to 20 borings are taken 
for the composite sample, it is generally 
assumed the locations will be selected 
at random. A completely randomized 
sample would mean that every boring 
has an equal chance of occurring any- 
where in the field regardless of where 
any other boring is placed. In actual 
practice, that is not done. The borings 
are taken in a stratified random design 
or a zigzag procedure, which assures 
a distribution of the cores over the 
area to be sampled. 

Satisfactory samples can be taken 
equally well with a number of tools, 
such as a soil tube, spade, trowel, and 
auger. But whatever the equipment, 
you must be careful to get a uniform 
slice of soil from the surface to the 
depth the tool is inserted; equal vol- 
umes of soil must be taken from each 
boring. 

Usually the soil tube is the tool that 
is easiest to use correctly. If a spade is 
used, a V-shaped hole should be dug 
to plow depth and a slice of soil one- 
half inch thick should be removed from 
one side of the hole. The slice should 
be of uniform thickness. The soil is 
trimmed from each side, so that a rib- 
bon about 1 inch wide is left at the 
center of the spade. It should be placed 
in a clean pail with 10 to 20 other 
slices for the composite sample. 

If you use an auger, you are apt to 
lose the surface inch of soil, especially 
if the soil is dry—an important loss, 
because phosphate and lime accumu- 
late in the surface. 

Most laboratories recommend tak- 
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ing samples when the soil is in a good 
physical condition for plowing or cul- 
tivation because the soil then is easier 
to mix for the composite sample. 

Variations in acidity, available phos- 
phorus, and potassium occur at differ- 
ent times of the year, but the specialist 
who interprets the test results usually 
is aware of the variations with season 
and allows for them. 

Sampling to determine soluble salts 
is best done after a dry period, when 
the salts accumulate near the surface. 

After you have taken the samples, 
you should number them and prepare 
a record of the areas from which each 
was removed. A map or sketch of the 
field is useful for this purpose. You 
should fill out information sheets about 
conditions in the field and send them to 
the laboratory with the samples. It is 
wise to check the numbers on the con- 
tainers with the numbers on the record 
sheets to avoid mistakes. 

Under ordinary management prac- 
tices, the fertility and acidity level of 
soils do not change rapidly. Sampling 
a field once every 3 to 5 years or once 
a rotation usually is enough. This 
should indicate the trend in fertility 
and acidity levels and furnish the in- 
formation needed to develop a good 
soil-management program for the crop- 
ping system you follow. 

BOTH CHEMICAL AND BIOLOGICAL 
methods are used in soil-testing labora- 
tories, but the chemical methods are 
faster and easier. 

For the chemical tests, a portion of the 
element in the soil—the available frac- 
tion—is removed by an extracting solu- 
tion. The solution may be a strong acid, 
distilled water, or an alkaline solution. 

The amount of the element that is 
removed varies with the extraction so- 
lution, the characteristics of the soil, 
and technique used for extraction. The 
elements occur in different forms in 
soils, and many factors (such as acidity 
or the presence of free lime) influence 
the amount and rate of their release. 
No universal extracting solution has 
been developed that will apply to all 
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soils and conditions and give equally 
reliable results. The results of each test 
must be interpreted in view of the con- 
ditions involved. Many field and green- 
house studies therefore are necessary 
to interpret results of the soil tests. 

Tests for pH, available phosphorus, 
and potassium arc commonest and are 
made in almost all soil laboratories. 

About half of the laboratories deter- 
mine the organic matter, calcium, and 
magnesium. A few laboratories deter- 
mine boron, manganese, soluble salts, 
and nitrate on special samples but not 
as routine analyses. Soluble salts may 
be determined routinely in some of the 
western laboratories where saline con- 
ditions frequently occur. 

The determination of soil acidity was 
one of the first routine soil tests and 
still is the most widely used determina- 
tion. Two general methods are used to 
determine soil reaction—electrometric 
(glass electrode pH meter) and colori- 
metric (dye solutions). 

The glass electrode has made the 
measurement of pH a simple one. It is 
standard in most laboratories. Some 
laboratories and some field kits use 
color indicator dyes, but they must be 
used by experienced operators for best 
results. The values obtained should be 
checked periodically with a glass elec- 
trode pH meter. A few county labora- 
tories use the thiocyanate test for lime 
requirements. 

In a complex mixture like soil, the 
hydrogen ion concentration indicated 
by pH often is a small fraction of the 
total acidity. Since the ions responsible 
for soil acidity are concentrated at the 
surface of the soil particles, the rela- 
tionship between pH and total acidity 
is not a simple one. In most of the soil- 
testing laboratories, the amount of or- 
ganic matter and clay is considered, 
along with the pH, in making recom- 
mendations about liming. Buffered so- 
lutions have come into use for deter- 
mining lime requirement, and almost 
a third of the laboratories use a lime- 
requirement test in addition to deter- 
minations of pH. 

Soils with a pH above 8.3 usually 
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have considerable exchangeable sodi- 
um, which is largely responsible for 
"alkali" conditions, A determination 
of excess free lime, exchangeable sodi- 
um, and soluble salts usually is made 
on samples having a pH of 8.5 or 
higher to ascertain the presence of a 
saline or alkali condition. 

Some laboratories determine phos- 
phorus and potassium from the same 
extraction. Other laboratories use dif- 
ferent extractants for each element. 
Phosphorus is determined colorimet- 
rically with a photometer in most 
laboratories, but a few make compari- 
sons visually. In soil-testing kits, the 
color comparisons have to be made 
visually. The flame photometer has 
become popular in determining potas- 
sium. It affords an accurate and rapid 
method of analysis. 

Because many complex factors influ- 
ence the rate of field nitrate produc- 
tion, a meaningful determination of 
nitrogen is not simple. Biological min- 
eralization of nitrogen during con- 
trolled incubation of soil samples has 
received much attention in Iowa and 
is used in some soil-testing programs. 
The results obtained from the incuba- 
tion studies are a good guide to the 
potential nitrogen-supplying power of 
the soil in the Midwest. 

The percentage of organic matter 
and the exchangeable calcium and 
magnesium are used in determining 
the lime requirement. The organic 
matter is used also by some laboratories 
as a guide to nitrogen availability. 

Tests for trace elements are tedious, 
and the answers are difficult to inter- 
pret. A test for the total amount of the 
element is no guide to the amount 
available. Sometimes a given amount 
of a trace element may be satisfactory 
for plant growth but may be toxic 
under other conditions. Likewise a 
given amount may be satisfactory in 
some conditions but deficient in others. 

Biological tests have been developed 
to measure the amount of available 
nutrients in the soil. Rapidly growing 
plants are produced in the greenhouse 
or laboratory in small amounts of soil. 
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Such plants as small grain, lettuce, or 
sunflowers sometimes are used. The 
Neubauer procedure utilizes sprouting 
rye or barley seeds to measure the up- 
take of nutrient elements from small 
quantities of soil. Lettuce and sun- 
flower plants are grown in small pots; 
various fertilizers arc applied, and the 
responses are noted. Lower plants, such 
as bacteria and fungi, also are used, as 
in the incubation procedures for avail- 
able nitrogen. Aspergillus niger and Cun- 
ninghamella are used for potassium and 
phosphorus tests. 

The problem of biological procedures 
is much the same as with chemical 
procedures. Do the rapidly growing 
plants remove the same proportion of 
nutrients from the soil under the con- 
trolled environmental conditions that 
field crops will obtain? The biological 
procedures must be calibrated with 
field studies in the same manner that 
chemical procedures are calibrated. 
Research studies indicate they arc no 
more reliable generally than the chem- 
ical procedures and require much more 
time to perform. 

AFTER THE SOIL TEST ANALYSES are 
obtained, the results must be inter- 
preted in terms of fertility levels or pos- 
sible responses, and recommendations 
must be made accordingly. For them, 
as much additional information as pos- 
sible is needed. 

Almost all laboratories have blanks 
that the landowner should fill out and 
submit with the soil samples. An ac- 
curate location of the field is desired. 
A legal description is best if it is avail- 
able and can be presented briefly. A 
glance at a soil survey map tells the 
specialist the soil type of the field and 
gives him information about the char- 
acteristics of the profile. If the subsoil 
in a particular soil type is low in avail- 
able nutrients, such as phosphorus and 
potassium, it may be necessary to apply 
larger amounts in the plow zone. If 
the subsoil is high in the nutrients, only 
enough fertilizer will be needed in the 
plow zone to get the plants started. 

Drainage and aeration influence the 
445509°—58 23 
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availability of nutrients. This usually 
refers to internal drainage of the soil 
rather than surface drainage—that is, 
how fast water passes into the soil after 
a rain and how quickly it can be cul- 
tivated. Recently applied lime usually 
will not have had time to react with 
the soil, and the effect of liming will 
not be shown in the test. Fertilizer ap- 
plied the past year may not have been 
evenly distributed in the soil sample 
taken. Therefore it is important to list 
the fertilizer, lime, and other amend- 
ments recently added to the soil in 
order to avoid confusion and erroneous 
recommendations. The specialist gets 
all such information from the properly 
completed information sheets. 

Information about crops grown dur- 
ing the past 2 or 3 years and the yields 
plus the crops that are planned for the 
next 2 or 3 years gives the specialist a 
good picture of the cropping system 
and the level of productivity and helps 
him in making the recommendations. 

In reporting soil tests, the results 
frequently are classified as very low, 
low, medium, high, and very high. 
Sometimes the results are given in 
terms of pounds per acre of elements 
like phosphorus and potassium. Differ- 
ences exist in the meaning associated 
with the very low to very high classi- 
fication in the various sections of the 
country. Some laboratories regard soils 
classified as "high" as those on which 
no fertilizer should be applied. Soils 
requiring only a maintenance appli- 
cation are classed as "medium." The 
"low" soils need larger amounts of 
fertilizers. Other laboratories regard 
the "high" classification as the one at 
which optimum production is attained 
and recommend the addition of main- 
tenance fertilizers on these soils. 

USUALLY RECOMMENDATIONS for ferti- 
lization are given in terms of pounds 
per acre of nitrogen, phosphate, and 
potash. Fertilizer grades and materials 
usually are suggested that can be used 
to meet the recommendations. A sur- 
vey of prices of various fertilizers and 
materials available locally that can be 
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used to obtain the desired rates may- 
result in a considerable saving. 

Soil tests may indicate the fertility 
status of the soil, but the predictions 
of crop responses to lime and fertilizer 
must be made in terms of productivity, 
of which fertility is only one part. 

The problem of proper use. of ferti- 
lizer and lime includes not only deter- 
mining what nutrients are needed for 
the best growth of plants as related to 
local soil conditions but also making 
sure the recommendations are under- 
stood and can be followed. Recom- 
mended materials must be obtained 
and adequate machinery must be 
available for correct application. 

Copies of the soil test results usually 
are sent to the county agent or some 
other local agricultural leader. In 
many States, the county agents are 
taking an active part in making recom- 
mendations based on soil tests. The 
practice is a good one, for the indi- 
vidual help given by someone who is 
familiar with local conditions and is 
trained in soil fertility problems is of 
untold value in soil-testing programs. 

Several laboratories have prepared 
summaries of the results of the tests 
they have made. Such information is 
of value to educational and research 
agencies and to commercial compa- 
nies. They are helpful in making general 
fertilizer recommendations. Summa- 
ries prepared on the basis of two-way 
tables that show the range of two 
elements, such as phosphorus and 
potassium, indicate the futility of at- 
tempting to predict the fertility level 
of a given field from the summaries. 
To gain the knowledge that is neces- 
sary for a good management program, 
every field on the farm should be 
sampled separately. 

State-operated or controlled soil- 
testing services are available in all 
States. Most of the laboratories charge 
a small fee to cover the costs of ma- 
terials and equipment and a part of 
the salaries of technicians. In several 
States, especially in the Southeast, the 
soil-testing services are free to all resi- 
dents of the State. All States but one 
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have a central laboratory. Ten States 
have regional laboratories, and nine 
have county laboratories. The county 
laboratories are primarily in the Mid- 
western States, including Illinois, Mis- 
souri, Kansas, Oklahoma, Michigan, 
Wisconsin, and Kentucky. 

The interaction between essential 
elements in respect to soil and climate 
conditions is one of the major prob- 
lems in interpreting soil tests and in 
making recommendations. This inter- 
action is particularly noticeable in the 
minor elements and is one of the 
stumbling blocks in testing for ele- 
ments such as iron, copper, molyb- 
denum, manganese, and zinc. 

Research in soil fertility generally is 
concerned with factors affecting the 
availability of nutrient elements and 
the response that is likely to be ob- 
tained from the use of soil amend- 
ments. In making recommendations 
for use of lime and fertilizers based on 
soil tests, thought should be given to 
the economics involved. Development 
of economic response data in respect 
to rates of application of nitrogen, 
phosphorus, and potassium is impor- 
tant. The desirable level of soil fertility 
and residual effects of fertilizers must 
be considered. Studies that should give 
valuable information on the subject 
have been started in several States, 
including Iowa, Mississippi, Michigan, 
Virginia, and North Carolina. 

There are almost 20 percent more 
farms today than business firms in the 
United States, and the physical assets 
of these farms have about the same 
value as manufacturing corporations. 
The principal physical asset of agri- 
culture is the land that is farmed. To 
increase the efficiency of production, 
as much knowledge as possible must be 
obtained about the soil. The greatest 
advances in soil testing have been 
made since 1945. During the coming- 
years, greater advances are antici- 
pated. As more information is gained 
through research concerning the fac- 
tors influencing the availability of 
nutrient elements, improved testing 
procedures will be developed. 



Some new jobs for 
irri^R tlOrL We tend to link irrigation with dry condi- 
tions in the West, where it has shaped the pattern of use of much 
of the arable land and influenced size of holdings and tenure 
arrangements. More and more land is being irrigated in the East, 

where it widens the uses of land, insures higher yields, upgrades 
other factors of production, and perhaps enhances quality of 
crops. By Elco L. Greenshields, in charge. Water Utilization Unit, 
Farm Economics Research Division, and William 1. Palmer, 
chief, Division of Irrigation, Bureau of Reclamation. 

EVER SINGE the Mormon pioneers in 
1847 diverted the waters of City Creek 
to their parched lands to assure the 
harvest on which their survival in Utah 
depended, the hunger for land and the 
favorable results from irrigation have 
made an epic of irrigation in the West. 

Perhaps because of the experience in 
the West we have become accustomed 
to link irrigation with aridity. The 
greatest potential of irrigation in the 
United States, however, lies not in re- 
claiming the deserts but in correcting 
the seasonal deficiencies of moisture in 
the sections where we used to consider 
rainfall to be adequate. 

Irrigation there broadens the usa- 
bility of the land, insures a high level 
of yield, and upgrades the efficiency 
of the other related factors of produc- 
tion—soil, topography, and tempera- 
ture. The pressure for opportunities to 
extend the agricultural plant is mani- 
fested in the intensification through ir- 
rigation farming in the humid areas. 

The map on page 342 shows three 
great agricultural regions, which are 
preponderantly one-crop regions—all 
production centers around and sup- 
ports one major enterprise. The main 
crops of these areas—corn, wheat, and 
cotton—have received a major share 
of the efforts of our programs of re- 
search and Federal assistance. 

Irrigation can be seen now as a 
major instrument to relieve these large 
areas of their one-crop economies. A 
vast field for development of new agri- 
cultural crops lies ahead. 

Without being unduly visionary, it 
appears certain that we will have im- 
mense new markets for many oilseed 
plants, resinous plants, special fibers, 
and the specialty foods, such as sesame, 
safflower, sunflower, flax, soybeans, 
avocados, dates, hops, and olives. 

It also may be practical soon to at- 
tain a high finish on livestock by a 
system of periodic and progressive 
grazing on new, highly nutritious for- 
ages. Thus we might go far in eliminat- 
ing the present wasteful steps of har- 
vesting, storing, handling, and feeding 
the grain rations. 

We are now on the threshold of these 
new possibilities, and irrigation may 
open the door to them. 

We recognize now that crop produc- 
tion in principle is only a factory proc- 
ess—a process of creating from the 
inputs, such as seed, fertilizer, water, 
and labor, which are introduced and 
controlled by man and must be replen- 
ished. This agricultural factory is re- 
generative, self-replenishing. In this 
respect it differs from oil and minerals, 
which, once taken from the earth, are 
irreplaceable in kind. 
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ggggg   Normal monthly requirement of about 4}á inches per month or 1 inch per week 

Irregularity and deficiency of rainfall during three critical months oj the growing season. 
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Our irrigation in the United States 
until two decades ago was largely con- 
fined to lands that required the appli- 
cation of 12 inches or more of supple- 
mental waters, commonly called the 
full irrigation supply. These semiarid 
lands mostly were west of the looth 
meridian and received less than 20 
inches of precipitation a year. 

The eastern border of the irrigation 
province gradually has pressed into 
the semihumid zones of the Middle 
West. In the prairie States of North 
Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, and Texas, irri- 
gation once was common only to the 
western counties, but now it is prac- 
ticed throughout this prairie belt. 

Each year sees the march of more 
and more irrigation into humid zones 
where farmers generally have never 
before seriously contemplated its use. 
The extension of irrigation into areas 
of marginal benefit follows the pattern 
of progress in the intensification of 
other input factors that augment the 
productivity of land. 

Its pattern of growth resembles that 
of the use of fertilizer, for example, 
which first became common where it 
was needed most, then gradually be- 
came accepted, and now is demanded 
throughout the country. The expan- 
sion in the use of fertilizer has been the 
reverse, however, of irrigation. Ferti- 
lizer was used first in the humid areas 
and later in the drier areas; while irri- 
gation is moving from the drier areas 
to the humid areas. 

The value of both fertilizer and irri- 
gation is most clearly seen where the 
need is greatest. Results prove their 
value as use penetrates farther and 
farther into the zones formerly thought 
to be marginal. 

A total of 29.6 million acres were 
irrigated in 1954—27 million acres in 
the 17 Western States and 2.6 million 
acres in the 31 Eastern States. 

In Arkansas and Louisiana, where 
large acreages of rice arc grown under 
water, the latest census reported a 
total of 1.5 million irrigated acres. In 
Florida, where citrus and truck irri- 
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gation is practiced on a large scale, 
500 thousand acres are under irriga- 
tion. In the other 28 Eastern States, 
only about 600 thousand acres are 
irrigated, but the potential is great. 

An estimate published in 1957 in the 
magazine Irrigation Engineering and 
Maintenance is that farmers irrigated 
about 36 million acres of crops and 
pasture in 1956. They are equipped to 
irrigate several million more acres if 
the need arises and if water supplies 
are sufficient. Since the 1954 census, 
scattered surveys indicate that farm- 
ers, particularly in the humid States, 
have continued to equip their farms 
for irrigation. 

The acreage under irrigation in 1954 
represented an increase of 10 percent 
over the preceding 5 years in the West 
and an increase of 70 percent in the 
East. The relative rate of growth in 
the West now is slower than in the 
East and may be expected to continue 
so, because we are getting closer and 
closer to the maximum area of irri- 
gable land and available water sup- 
plies in the West. 

UNLIKE THE OTHER PHYSICAL factors 
that contribute to the utility of land, 
water is seldom naturally supplied in 
the full and even amounts needed for 
greatest production. This elusive fac- 
tor—different from fertility, depth, 
texture, location, or topography, all of 
which can be seen and measured—has 
to be anticipated. 

One of the most uncertain factors of 
farm production is the supplies of 
water. If the farmer is fortunate in his 
forecast of the water supply he needs, 
he is a successful producer, but if the 
next year proves him wrong, he fails. 
It is the degree of variation in rainfall 
in the annual growing season that 
makes it hard to determine the need 
for irrigation. 

The need is clear in the West, where 
the total annual precipitation is too 
little for crops. But in places where the 
total annual precipitation is almost 
enough but is undependable, one has 
to appraise irrigation needs in terms of 
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marginal returns versus marginal costs. 
To some extent, irrigation, therefore, 
in humid areas can be looked upon as 
an insurance policy. 

Growing-season droughts, minor or 
major, occur almost every summer in 
every State where crops are grown. 
The average annual precipitation is 
enough in the 31 Eastern States to 
mature a crop, as it is in many sections 
of the 17 Western States. The prob- 
lem, however, is that of distribution 
over the growing season. Often 2- to 
4-week droughts occur during the 
most critical time of the growing 
season. A drought usually may be con- 
sidered to exist if not more than one- 
fourth inch of rain falls in 2 weeks. 
The water-holding capacity of the soil 
and the type of crop determine wheth- 
er the crop will suffer seriously from a 
14-day dry spell. 

Crop requirements average about 1 
inch of moisture a week, or 0.14 inch a 
day, throughout the growing season. 
There may be periods of greater or 
smaller requirements according to the 
stage of growth and the specific crop. 
Over a 6-month growing season, this 
requirement averages 4.33 inches a 
month. Because crops frequently re- 
quire 0.25 inch or more a day on 
windy days and in the peak of the 
warm-weather growing season, the 
monthly rate of water consumption 
may exceed 7.5 inches in the latter 
part of July and in August. These re- 
quirements do not exist continuously 
over long periods, but the highest pos- 
sible yields depend largely on meeting 
the moisture demands during the criti- 
cal periods of plant growth. 

Our chart of precipitation at nine 
places in the three growing-season 
months illustrates the frequency of 
harmful summer droughts. The data 
indicate that cropping would be ex- 
tremely hazardous or impossible with- 
out irrigation in many areas. In other 
areas, particularly in the Midwest and 
East, there is a better than even chance 
of getting through the season without 
critical droughts. All places on the 
chart,   however,   have   had   drought 
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months—an indication of a need for 
supplemental irrigation if high pro- 
duction is to be attained. 

Full irrigation service is needed near 
Denver, Colo. Supplemental irrigation 
near Des Moines, Iowa, could proba- 
bly be justified on the basis of the 
shortages that were experienced there 
4 years out of i o in June, 9 years out 
of 10 in July, and 5 years out of 10 in 
August. One moisture-deficient month 
followed another 35 percent of the 
time. In 1 year of the 10, all 3 of these 
important growing-season months were 
deficient in moisture. 

Eight of the nine locations had at 
least 1 month in which shortages oc- 
curred 80 percent of the time, and 2 
of the 3 summer months were deficient 
50 percent or more of the time. 
Every station had 1 or more years of 
3 successive months of deficient mois- 
ture conditions. 

The data are inadequate for deter- 
mining exact irrigation needs. For 
that, one would have to determine the 
amount that would be required to 
balance weekly precipitation against 
weekly water requirement for each 
location. Carryover of soil moisture, 
efficiency of precipitation, tempera- 
ture, and wind movement also must 
be related to the w^ater requirements in 
a specific cropping system. 

As important as the severity and 
frequency of the drought itself is the 
rate at which water is lost to the at- 
mosphere from plants and through 
soil As a dry period progresses, evapo- 
ration and transpiration losses may 
become greater and aggravate the 
effect   of the  drought  on   the  crop. 
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The total rainfall in the Midwest is 
sometimes made up of violent rains, 
from which most of the water is lost 
in runoff, and light showers, which do 
not penetrate the soil to any depth 
and is dissipated in the air without 
helping plants very much. 

Fertility or moisture can limit gross 
yields even when all other factors are 
optimum. The response of crops to 
irrigation up to the maintenance of 
optimum moisture in the root zone 
depends on the fertility in the soil. 
Further increases in yield depend on 
increased fertility. Good fertility there- 
fore insures maximum efficiency of use 
of water. 

THE RESPONSE OF CROPS to irrigation 
in the section once considered to be the 
"Great American Desert" is outstand- 
ing. Once it produced nothing of com- 
mercial value. Now it supplies an 
abundance of high-quality fruits and 
vegetables. In fact, irrigation in this 
section, plus modern transportation 
and marketing facilities, has changed 
the eating habits of the Nation. 

The section also produces abundant 
yields of other field crops. For ex- 
ample: 142,483 acres produced 290,958 
bales of cotton (average yield per acre 
was 2 bales); 249,291 acres produced 
965,669 tons of alfalfa (3.9 tons an 
acre); 144,808 acres produced 8,559,- 
714 bushels of barley (59.1 bushels an 
acre); 49,845 acres produced 9,798,222 
crates of lettuce (196.6 crates on an 
acre); 9,539 acres produced 107,955 
tons of carrots (11.3 tons an acre) ; and 
26,819 acres produced 3,324,941 crates 
of cantaloups (124 crates an acre). 

Production under irrigation in the 
semiarid western border of the Great 
Plains contrasts sharply with the pro- 
duction achieved in nearby dry-farmed 
sections. The high average yields ob- 
tained at one irrigation project near 
Scottsbluff, Nebr.—potatoes, 342 bush- 
els an acre; dry edible beans, 1,620 
pounds an acre; corn, 61 bushels an 
acre; barley, 32.5 bushels an acre; and 
alfalfa, 2.5 tons an acre—illustrate its 
great margin of productivity and ver- 
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satility beyond the yields of 20 bushels 
of wheat an acre obtained on dry land. 

THE POTENTIAL CONTRIBUTION of ir- 
rigation in expanding the frontiers of 
agriculture, in increasing production, 
and in making possible greater diversi- 
fication of crop enterprises remains its 
chief justification. Another contribu- 
tion of irrigation will gain in impor- 
tance in the future: The scientific ap- 
plication of irrigation to improve the 
quality of foods. 

Agricultural experiment stations have 
started to investigate the effects of irri- 
gation on the quality of many kinds of 
crops. The effects are not always good. 
Studies at the University of Florida, 
for example, disclosed that the inju- 
dicious use of irrigation can impair the 
quality of grapefruit. 

Fruitgrowers in the East, however, 
have concluded that the gain in the 
size and quality of fruit more than pays 
the cost of irrigation. 

Results of tests on peach irrigation 
by the Maryland Agricultural Experi- 
ment Station in 1955 showed that fruit 
growth increased much faster under 
irrigation. Elberta peaches during a 
dry spell between July 22 and August 
8 gained in volume 7 cubic centime- 
ters (cc.) on nonirrigated blocks while 
on irrigated blocks the volume gain 
was 26 cc; the final increase in size of 
irrigated fruit was about one-third 
greater than that of the nonirrigated. 
In a test with Sunhigh peaches, the 
irrigated peaches showed an increase 
50 percent greater than that of peaches 
from blocks that had no supplemental 
irrigation. These tests did not specifi- 
cally cover a measurement of improved 
quality, but the increased size of the 
peaches produced under irrigation 
would result in upgrading in market 
quality. 

Irrigation of sheer cucumbers in Ar- 
kansas increased the yield of marketable 
cucumbers by 277 bushels an acre when 
1 inch of water was applied every 10 
days. Increasing the application to 1.5 
inches every 1 o days resulted in an ad- 
ditional increase of 282 bushels an acre. 
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Yields of fancy grade were increased 
proportionately more than any other 
grade. Yields of fancy grade were tri- 
pled by use of i inch of water and in- 
creased fivefold by use of 1.5 inches 
every 10 days. 

A few tests show important differ- 
ences in quality between irrigated and 
nonirrigated cotton. 

John R. Carreker, of the Depart- 
ment of Agriculture, in a report in the 
Plant Food Journal, summarized 18 
cotton-yield tests with and without ir- 
rigation. Losses in yield resulted in two 
of the tests. No increase was shown in 
two. Slight to large increases were 
shown in 14 studies. 

Research workers in Georgia found 
that irrigation improved the weight of 
seed, the weight of lint per 100 seeds, 
and the length of fiber. This test and 
studies at the Clemson Agricultural 
College, however, showed a slight re- 
duction in ginning percentage for cot- 
ton grown under irrigation. Irrigation 
increased the oil content of the cotton- 
seed by 2 percent. 

Scientists at the Georgia Experiment 
Station in a report on 4 years of tests 
of irrigation of flue-cured tobacco ob- 
served that irrigation tends to reduce 
the percentage of nicotine and total 
nitrogen of the cured leaf, raise the 
percentage of sugar and chlorine, and 
improve the burning quality. All these 
effects, except the increase in chlorine, 
arc favorable to good smoking. To- 
bacco grown under irrigation, accord- 
ing to the report, matures earlier and 
more evenly than nonirrigated tobac- 
co, and thus can be cured to better ad- 
vantage. 

The research workers also learned 
that 10 growers got yield increases of 
232 to 1,100 pounds an acre from irri- 
gation. The average was about 400 
pounds an acre. Seven of the growers 
reported an improvement in grade 
that gave them 8 to 32.5 cents more 
a pound. One grower reported a lower 
grade under irrigation, and the price 
he got was 7.5 cents a pound less. 

Irrigation of soybeans at the Mis- 
souri Agricultural Experiment Station 
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increased yields from 17 to 31 bushels 
an acre. The beans were 50 percent 
larger and had 11 percent more oil. 
A rough measure showed less loss in 
refining the oil of soybeans grown un- 
der irrigation. Additional research is 
needed on the response of soybeans to 
irrigation, as soybeans stand drought 
better than many other field crops, 
and can resume growth after short dry 
periods. 

Irrigated plots in Missouri had sub- 
stantially higher yields of corn. The 
average weights per ear and shelling 
percentage were higher. The protein 
content of irrigated corn was a little 
less than that of nonirrigated corn. 

Irrigation of sweetpotatoes at the 
Arkansas Agricultural Experiment Sta- 
tion increased the yield of marketable 
sweetpotatoes by 336 bushels an acre. 

MANY PROBLEMS must be met in or- 
der to establish and expand irrigation 
on a permanently sound basis. 

One problem has to do with the 
acidity or alkalinity of soil, either of 
which may affect the availability for 
plant growth of nutritional elements in 
a soil. Soils in arid climates often de- 
velop heavy concentrations of harm- 
ful salts. In the West, therefore, new 
lands being subjected to irrigation for 
the first time should be tested to insure 
that conditions are favorable for plant 
growth. The alteration of excessive 
acidity or alkalinity conditions is fre- 
quently accomplished by applying 
soil amendments, such as gypsum, or 
leaching out the harmful concentra- 
tions, or both. 

Another problem is how to dispose 
of unused irrigation waters. Conditions 
of soil and topography occasionally 
contribute to excessive runoff, pond- 
ing, seepage, and salt accumulation. 
Highly important is good management 
by a farm operator and by his neigh- 
bor, whose mismanagement may cause 
an adverse condition. In certain areas, 
the very water that brings land into its 
full fruitfulness can be its bane if al- 
lowed to collect as excess water. 

Associated with the problem of con- 



SOME  NEW JOBS  FOR  IRRIGATION 

trolling excess water is the need to con- 
serve water. In many of our gravity 
irrigation systems, no more than one- 
third of the diverted water finds its 
way to the plant root zone. The rest is 
lost en route through percolation, run- 
off, and evaporation. Such losses can 
be reduced by the use of closed dis- 
tribution systems, ditch linings, and 
better management practices. 

Location is important when land is 
considered for irrigation. If land is lo- 
cated where it can be irrigated, it is 
said to have site value for irrigation. 
Throughout the country are lands that 
are otherwise productive but have no 
site value with regard to the possibility 
of artificially supplying water. Laws 
have been developed in many of the 
Western States that permit the di- 
version of streamflow for irrigation 
whether or not the property to be irri- 
gated is adjacent to the stream. This is 
called the appropriation doctrine. It 
contrasts to the riparian doctrine of 
water rights of most of the humid 
States, which in effect restrict the use 
of water to lands immediately adja- 
cent to a stream. Potential irrigation 
from flowing streams therefore is re- 
stricted in the States with riparian 
water rights. But irrigation in those 
States is being expanded by farm stor- 
age of diffused surface runoff and 
through the use of ground water. 

Irrigation from wells is an impor- 
tant share of our total irrigation. Pro- 
ductive value of land is greatly en- 
hanced by an irrigation well. More 
than a third of the total supplies of 
irrigation water were obtained from 
ground-water sources in 1958. 

The development of much of the 
gravity irrigation in the West has 
necessitated group effort because of 
the scope and scale of the project works 
to be built. Mutual associations were 
first organized to construct and oper- 
ate the systems. Irrigation districts, 
organized later under State laws, had 
broader powers to deal with dissenting 
landowners, levy assessments against 
benefited lands, and so forth. 

The conservancy district, the latest 
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development, differs from the irrigation 
district in the scope of taxing author- 
ity. In the irrigation district, only 
lands that benefit directly from project 
works are assessed. The conservancy 
district, in recognition of the benefits 
to all segments of the community, may 
tax all types and kinds of property. 
Irrigation districts or conservancy dis- 
tricts now are the preferred forms of 
organization for large projects. 

Individual irrigation systems are the 
rule only in places that use wells for 
irrigation or where individuals irri- 
gate from small headstreams in the 
West or from streams and ponds in the 
Eastern States. 

The appropriative system of water 
rights in the West has become well 
established after years of legal battles. 

The English common law, which is 
the root of our legal system, embodied 
the riparian principle and was not well 
adapted to our arid regions. 

The few Western and Prairie States 
that cling to vestiges of the riparian 
system while attempting to adhere to 
the doctrine of appropriative water 
rights have created for themselves a 
paradoxical situation. Statutory water 
law in the humid States has not devel- 
oped because of lack of need up to 
recent times. It now appears that a 
doctrine is needed that will serve and 
facilitate irrigation use of the streams 
along with domestic and industrial 
uses. 

Rational development of irrigation 
from streams in the Eastern States will 
likely require some modification of cur- 
rent riparian tenets. These States need 
to develop suitable statutes that will 
encourage the full development of the 
beneficial uses of streamflow while af- 
fording adequate protection against 
the future loss of water rights for those 
making the necessary investment. 

THE ALLOCATION and regulation of 
use of underground waters has become 
a major problem because of the over- 
expansion in the use of wells in several 
areas. The. intrusion of salt water into 
underground   reservoirs   has   become 
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serious in some places. State laws are 
needed to regulate the withdrawal of 
subsurface water. 

One difficulty is to ascertain which 
subterranean water is tributary to a 
stream. A moot point is whether pump- 
ing such waters is subject to the appro- 
priative surface controls of the stream 
to which they are tributary. 

Another thorny question is the ex- 
tent to which a well depletes the supply 
of another well. The immediacy of the 
problem of ground-water legislation 
perhaps overemphasizes its magnitude 
relative to overall water law, but it is 
nonetheless highly important. 

A special contribution of irrigation 
in the West is that it makes locally ac- 
cessible livestock feeds that could not 
be shipped in economically. By having 
locally produced feeds at lower cost 
than if they were shipped in from the 
crop areas to the eastward, markedly 
greater use is made of millions of acres 
of rangeland that would otherwise be 
ineffectively utilized. The total volume 
and value thus achieved is many times 
greater than merely the value of irriga- 
tion-produced feeds. This integration 
enhances the utility of the agricultural 
lands of the entire West and results in 
a more efficient system of production 
on dry-farmed lands and rangelands. 

Irrigation in the West is flexible in 
quickly shifting to production of com- 
modities most in demand. This is pos- 
sible because control is maintained 
over the factors of production and con- 
trasts with single-crop systems of the 

YEARBOOK  OP  AGRICULTURE  1958 

semiarid areas. Versatility is demon- 
strated in the offseason production of 
highly desirable fruits and vegetables, 
flowers, and specialty crops. 

Irrigation in the East will not be a 
panacea for all problems, but it does 
hold promise for multiplying the pro- 
ductivity of millions of acres of favor- 
ably situated lands. By insuring high 
crop yields and products of uniformly 
higher quality and by promoting in- 
tensification and upgrading of crop- 
ping systems, it will go far toward 
meeting the increased demands of our 
country's growing population. 

Economics will dictate the future ex- 
tent of irrigation in the United States. 
From a purely physical and engineer- 
ing standpoint, we are limited only to 
the extent of water supply. How much 
more and how rapidly irrigation will 
be developed is largely a matter of 
economics. Only if it creates a product 
at lower cost than is possible by other 
methods, or insures a harvest each 
year or one which would not otherwise 
be produced,can irrigation be justified. 

The future size of the irrigation en- 
terprise cannot now be estimated. Based 
on attainable benefits alone, a high 
percentage of the Nation's farming 
plant could gain from irrigation. 
Whether or not this country will have 
50 million or 100 million or more acres 
under irrigation depends on future re- 
quirements for crops and upon the em- 
phasis science and Government will 
place upon the attainment of required 
production through irrigation. 
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Wanted: Partnership to 
manage Water. Water often determines the 
value and use of land. So do floods and poor drainage. The 
problems of setting up programs to control and manage water 
involve the ownership, tenure, and management of land. This 
chapter, which deals particularly with stream-channel flood con- 
trol and with drainage, calls for a "full and equitable sharing of 
costs and responsibilities and a genuine partnership effort among 
local. State, and Federal agencies/' By J. T. Sanders, agricul- 
tural economist, Farm Economics Research Division, and N. A. 

Back, Corps of Engineers, Department of the Army. 

MAN has not devised effective controls 
of the amount of rain that falls or the 
time and place it falls. 

The control and management of 
water is practicable only after the 
water strikes the earth, and from that 
point on the major limitation on its 
conservation and its control usually is 
economic rather than physical. 

Too much rain may bring floods. 
The control of floods is essentially the 
process of slowing down or stopping 
the destructive streamflows, confining 
them to the normal capacities of 
stream channels, and keeping them 
from doing damage. 

Too much rain also may cause 
water to collect in places and make 
them unsuitable for several uses. That 
land may have to be drained. Drainage 
is the process of moving standing water 
from places in which it does damage 
to places in which it does little or no 
damage. 

The elevation of land above the 
ocean level has a bearing on its pro- 
ductive use, but elevation also may 
mean that heavy rains acquire great 
destructive powers. Temperature, mass 
air currents, convection, and other 
forces of distribution of moisture to 

the land are practically unpredictable 
and uncontrollable. 

Nature's distribution of water on the 
land varies gready in intensity, volume, 
and time. The extreme variation in 
storm patterns is the genesis of the 
flood problem: Long, heavy, wide- 
spread storms usually are the cause of 
floods on the main stems of rivers. 
Concentrated local storms usually are 
the source of damage in headwater 
areas. Both of these aspects of flood 
damage are of great importance to 
land and people. 

There is no hard-and-fast dividing 
line between main-stem or down- 
stream areas and upstream flood- 
control areas. In this chapter we refer 
mainly to the work of the Corps of 
Engineers as downstream or main- 
stem flood control and to the work of 
the Department of Agriculture as up- 
stream control. 

Because man's control of water on 
the land begins only after its first 
impact, the earlier he takes control 
the more complete will be his control. 
Land-treatment measures or structures 
that are put on upland channels to 
give the soil greater absorptive ca- 
pacity or to slow down runoff therefore 
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become the first line of defense against 
floods and sediment for the drainage 
areas farther downstream. Sediment 
damage, which consists mainly of the 
depositing of sand, gravel, clay, and 
debris on productive lands in stream 
channels and reservoirs, is especially 
important in upstream flooded areas. 

BUT EVEN GOOD UPSTREAM cover and 
structures fail to provide effective con- 
trol when the land already is saturated 
and an unusually intense storm occurs. 

Even when an ideal mantle of forest 
and grasses covered our humid areas, 
great floods ravaged the land. DeSoto 
saw what may have been one of the 
greatest floods on the Mississippi River. 
Two of the three largest floods on 
record at Pittsburgh occurred in 1762 
and 1763, when the native cover on 
the land above the present site of the 
city was as yet undisturbed. 

Effective flood control therefore re- 
quires not only upstream watershed 
protection. It requires, as well, flood- 
prevention facilities on the channels of 
main rivers and their bigger tributary 
streams. 

We need to bear in mind that the 
control of floods is only one part of 
our efforts to put to wise use the water 
and related watershed lands. The 
growing need to conserve water was 
brought out by the 1955 report of the 
President's Policy Committee on Water 
Resources. The committee estimated 
that by 1975 Americans would need 
and use 90 percent more water than 
they used in 1950. Reservoirs therefore 
must be more than flood-control struc- 
tures; they are needed more and more 
for the full development of land and 
water. 

That requires some knowledge of 
the nature and frequency of floods. 

HYDROLOGISTS designate floods on 
the basis of the number of years that 
arc likely to elapse between storms and 
floods of a given size. Within reason, 
they can tell us over a long enough 
period, say 500 years, the number of 
storms of different magnitudes that are 
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likely to occur. They know that storms 
of given magnitudes do not occur at 
equal intervals or even at a semblance 
of regular intervals. In the nearly 200 
years of flood records at Pittsburgh, 
two of the three largest recorded floods 
to date occurred in successive years, 
1762 and 1763. The flood of 1763 was 
not exceeded until 1936, 173 years 
later. 

A small, intense storm usually does 
little damage if it occurs over a large 
flood plain of a main river because it 
is not likely to cause a flood that ex- 
ceeds the capacity of the river channel. 
But small, intense storms over small 
tributaries can tax the limited capaci- 
ties of the channels and, because of 
high gradients, can cause inundations 
and generate damaging velocities in 
local flood plains. 

No public or private agency in the 
Nation undertakes a systematic and 
complete collection of flood damage 
soon after it occurs. Estimates of both 
upstream and downstream flood dam- 
age are only approximations. They 
must be pieced together from esti- 
mates of the United States Weather 
Bureau, the Department of Agricul- 
ture, and the Corps of Engineers. 

DAMAGE FROM EROSION, sedimenta- 
tion, and floods is caused by excess 
water either standing or in motion, but 
chiefly by the movement of water on 
the land. We give a summary of the 
estimates of damage from floods and 
sedimentation to complete the picture 
of the total damaging effects of excess 
standing or moving water on the land. 

When a part of the productive con- 
stituents of soil is dislodged and carried 
from its productive location by excess 
moving water, this is clearly damage 
from erosion. If the moving mixture of 
water and sediment also smothers and 
damages the productive life of plants, 
the damage cannot be classified as 
strictly erosion, flood, or sedimenta- 
tion damage: As the excess water 
moves, the three forms of damage can- 
not always be separated. The totals of 
erosion, sediment, and flood damages 
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are given with these qualifications in 
mind. 

The Soil Conservation Service has 
estimated that erosion damage in the 
United States amounts to about 750 
million dollars annually. The total 
yearly damage from sedimentation 
was set at 160 million dollars, of which 
132 million dollars is in upstream areas 
and 28 million dollars is in down- 
stream areas. Annual upstream flood 
damages alone were said to average 
545 million dollars. 

Potential downstream damage from 
floods and sediment was estimated by 
the Corps of Engineers to average 911 
million dollars annually. This estimate 
was based on anticipated flood-plain 
conditions without protective works; 
it did not take account of damages 
prevented on properties added to the 
flood plain as a result of protection. 

Thus the potential downstream dam- 
age and upstream flood and sediment 
damage that might occur annually 
from floods if no protective works were 
installed were estimated to be 1,588 
million dollars. According to this 
measure of relative importance, down- 
stream damage amounts to 57 percent 
of the total flood damage. 

Much of the downstream damage 
has been corrected, but correction of 
the upstream portion, 43 percent, has 
scarcely begun. When the total dam- 
age from erosion of 750 million dollars 
annually is added to the total damage 
from floods and sediment, we have a 
total of potential damage of 2,338 
million dollars caused mainly by 
moving water. That amounts annually 
to 1.23 dollars an acre of land surface. 

The flood-plain area on which flood 
damage occurs has never been esti- 
mated accurately. From data derived 
from 52 upstream watershed plans, we 
estimate that the flood plain is slightly 
less than 8 percent of the total area of 
the watersheds. 

This percentage may represent the 
proportion of upstream watershed land 
in agricultural areas that is subject to 
flood damage, but it is not indicative 
of the flood-plain land for the entire 

country. Vast areas of mountains and 
scmidesert lands contain only small 
acreages of flood plain. Also, the pro- 
portion of flood plain to the total 
drainage of major rivers is doubtless 
less than 8 percent. 

William G. Hoyt and Walter B. 
Langbein, in their book Floods, pub- 
lished in 1955 by Princeton University 
Press, estimated the flood plain for the 
Nation at 2.5 percent of the total land 
surface, or 50 million acres. That prob- 
ably underestimates the total area, as 
it does not account adequately for 
upstream areas of flood plain. 

Our total of land in flood plains 
probably is about 5 percent of the 
total land surface, or 95 million acres, 
a figure intermediate between the two 
estimates. 

Using this estimate of the flood able 
area of the Nation, we find that the 
total flood damage of 1,588 million 
dollars in the rural and urban areas 
amounts to 16.72 dollars an acre for the 
95 million acres of flood-plain lands. 

Agricultural damages are estimated 
roughly at about two-thirds of all 
upstream damage. Nonagricultural 
damages, including indirect damage, 
comprise about a third of the total 
upstream damage. Downstream dam- 
ages arc divided in reverse proportion, 
about one-third agricultural and two- 
thirds nonagricultural. On the basis of 
these relationships, we can conclude 
that agricultural damages average 
about 7 to 8 dollars annually per acre 
of flood plain in the United States. 

Upstream flood-control programs 
therefore are necessarily agricultural 
flood-control programs with respect to 
their beneficiaries as well as the loca- 
tion of works of improvement and 
consequently are programs applied to 
farmland, largely to benefit farmers. 

Downstream programs are primarily 
works of improvement that benefit 
largely nonfarm interests. At least two- 
thirds of them are intended to give 
protection to urban people or to non- 
farm properties in urban and rural 
districts. Nonagricultural damage in 
rural areas is largely damage to roads. 
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utilities, and other industrial property. 
Indirect damage includes loss of wages 
and profit, injury to health, and in- 
creased transportation costs. 

Some farmers are opposed to major 
installations to control floods, particu- 
larly when they include downstream 
programs with large main-stem reser- 
voirs. The large reservoirs often flood 
out farmlands and destroy farm homes. 
Rarely are reservoirs placed on urban 
lands where homes must be aban- 
doned. These works largely benefit 
nonfarm interests, but they may have 
serious impact in rural areas. 

A desirably complete and sound 
national flood-control policy and pro- 
gram therefore must take into account 
and deal with a conflict of urban and 
rural interests. 

SOME SECTIONS of the country have 
more floods than others. 

Almost two-thirds of the country's 
downstream flood damage occurs in 
the drainage system of the Mississippi, 
Ohio, and Missouri Rivers. If we use 
potential damage (as we described 
previously) as the basis for showing the 
patterns of downstream damage, we 
find that 13 percent of the total dam- 
age occurs on the main stem of the 
upper Mississippi and 24 percent on 
the lower part of the river—together, 
37 percent of all potential damage. 
The Ohio contributes 12.3 percent, 
and the two rivers cause a little less 
than half of all downstream damage 
in the United States. 

The Missouri, Red, Arkansas, and 
White River drainages together con- 
tribute a relatively small part—12.6 
percent—of the total flood damage of 
the Mississippi Basin. The total for the 
Mississippi River and its tributaries 
thus is 62 percent of the total potential 
downstream flood damage in this 
country. 

The Colorado River drainage area 
contributes only 0.5 percent to down- 
stream flood damage, because the acre- 
age of flood-plain land is small and 
there is little property in the area that 
is subject to damage. The Great Lakes 
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area, with i .3 percent of the Nation's 
downstream damage, is unimportant 
in the aggregate of the flood problem. 

The Atlantic seaboard contributes a 
relatively light burden of damages to 
the national potential total—only 11.1 
percent. That is less than that of the 
upper Mississippi above Cairo, the 
Ohio, or the coastal drainage area in 
California, which has 11.7 percent of 
the Nation's total damage. This rela- 
tively heavy damage in California is 
due to high concentration of property 
values in exposed alluvial areas and 
the intensity or high risk of floods. 

The Columbia River and other 
streams in the Pacific Northwest may 
add 7.4 percent to the potential down- 
stream damage, even though the total 
volume of flow of the Columbia is sec- 
ond only to that of the Mississippi, and 
it carries more melting snow—a source 
of floods—than any other river in the 
country. The Columbia does not have 
extensive flood plains or heavy con- 
centrations of properties exposed to 
flood hazards. 

The factors that determine down- 
stream damage are principally the ex- 
tent of the flood plains, the number 
and the extent of properties concen- 
trated near rivers, the capacity of the 
river channels, and the pattern of the 
storms over the drainage areas. 

PATTERNS OF DISTRIBUTION of flood 
damage in upstream areas deviate 
markedly from downstream patterns. 

Upstream damage is linked closely 
with the extent of agricultural prop- 
erties and operations in the thousands 
of smaller upstream flood plains. 

The heaviest upstream damage oc- 
curs in nine States south of Kentucky 
and Virginia and east of the Missis- 
sippi. They contain slightly less than 
15 percent of all farm values, but they 
have 29 percent of all upstream flood 
and sedimentation damage. Their 
downstream damage is probably less 
than 8 percent of the national total. 
Probably close to a third of all the 
needed upstream flood-control work 
should be done in these States. 
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Three other groups of States, the 
North Central group, the four States 
of the Southwestern group, and six 
States of the northern Great Plains re- 
ceive an almost equal proportion of the 
total upstream damage—that is, 19, 
18, and 20 percent, respectively. The 
North Central States have about 26 
percent of the farm property. The 
three groups of States have 60 percent 
of the Nation's farm values. They bear 
about the same proportion of upstream 
damage. Crude as this comparison of 
flood intensity is, it indicates generally 
that these States, which have uni- 
formly concentrated farm resources, 
sustain only normal upstream flood 
damages. 

The northern part of the Great 
Plains corresponds closely to the Mis- 
souri River drainage area. The six 
States in it sustain 6.9 percent of the 
downstream potential damage, but 
they suffer 20 percent of its upstream 
damage. Summer flash floods are fre- 
quent. About 75 to 80 percent of the 
rainfall here falls in the spring and 
summer. 

In the four southern Rocky Moun- 
tain States—Colorado, Utah, Arizona, 
and New Mexico—upstream flood 
damage amounts to only 2 percent of 
the national total and downstream 
damage to 0.05 percent, mainly be- 
cause of the Colorado River. 

The Pacific drainage group of five 
States sustains 5 percent of the up- 
stream flood damage and 18.1 percent 
of the downstream damage. Their 
agriculture, which largely is irrigated, 
generally is concentrated in the broad 
alluvial valleys downstream. Conse- 
quently it represents heavy concen- 
trations of wealth and income. Many 
of the areas of the heaviest urban con- 
centration are in the downstream 
flood plains. The upstream areas have 
relatively small proportions in flood 
plains, and agriculture is not im- 
portant. 

A full half of all downstream 
damage in these States is agricultural 
damage. When it is noted that urban 
properties and other nonagricultural 

properties are also concentrated in the 
downstream valleys, this equal pro- 
portion of agricultural damage serves 
to emphasize the extraordinary con- 
centration of farm wealth that is ex- 
posed to downstream damage. 

Conservation of water is no less im- 
portant than flood control in these 
States. In no other part of the country 
does water in all its aspects play such 
a direct and vital role. The proper 
combination of land and water reaches 
its climax in the economic life. 

FEDERAL PARTICIPATION in flood- 
control activities began with the estab- 
lishment of the Mississippi River Com- 
mission in 1879. 

The Rivers and Harbors Act of 1917 
authorized flood- and debris-control 
work in the Sacramento-San Joaquin 
Rivers in California and specified that 
examinations and surveys for flood con- 
trol should be comprehensive in scope 
and should include consideration of 
the development of water power and 
such other uses "as may be properly 
related to or coordinated with the 
project." As clarified and expanded in 
subsequent legislation, this language 
has provided the basic authority and 
directive for comprehensive studies by 
the Corps of Engineers for flood con- 
trol and related purposes. 

In the Rivers and Harbors Act of 
1927, the Congress authorized the 
Corps of Engineers to prepare compre- 
hensive studies of the major river ba- 
sins of the United States. Studies were 
completed and reports were prepared 
on 191 river drainage areas. 

The Flood Control Act of June 22, 
1936, established for the first time a 
national integrated flood-control pol- 
icy. It recognized the importance of 
watershed lands and protection as well 
as main channel works in the total 
flood problem. This new responsibility 
for watersheds was placed in the hands 
of the Secretary of Agriculture. 

It was amended in 1944 to broaden 
the concept of flood control to include 
provision for major drainage improve- 
ments in programs of the Corps of En- 
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gineers. The Congress authorized the 
Secretary of Agriculture to carry out 
programs on 11 watersheds. No addi- 
tional programs were initiated by the 
Department of Agriculture under the 
1936 act, and its application to the 
Department of Agriculture was re- 
pealed in the Watershed Protection 
and Flood Prevention Act of 1954. 

The 1954 act, as amended by Public 
Law 1018, 84th Congress, in the fol- 
lowing year, authorized the Secretary 
of Agriculture to assist local agencies 
in planning and carrying out programs 
for flood control, drainage, irrigation, 
and other specified water-use purposes 
on watersheds not exceeding 250 thou- 
sand acres in extent. Assistance may be 
provided for both land-treatment and 
structural measures, but reservoirs, if 
included, are limited in size to 25 thou- 
sand acre-feet of total capacity and to 
5 thousand acre-feet of flood-detention 
storage. Through these limitations on 
the size of watersheds and structures, 
the Congress sought to minimize con- 
flict with the overlapping authority for 
engineering structures of the Corps of 
Engineers. 

The flood-control program of the 
Corps of Engineers has been directed 
primarily toward the major river chan- 
nels because of their high population 
and potential productivity of land. 

Studies by the corps have ranged 
from investigations of the water re- 
sources and problems of major river 
basins to flood problems of communi- 
ties. Several studies have been carried 
out in cooperation with other Federal 
agencies that also have responsibility 
for development of water resources. 

The Congress has authorized the 
Corps of Engineers to carry out 817 
projects in which flood control is the 
primary or a major purpose at a total 
investment of 9.2 billion dollars. (Con- 
verted to an annual cost basis, that 
sum is equivalent to 324 million dol- 
lars at 2.5 percent for 50 years.) Ap- 
propriations for these purposes through 
fiscal 1957 totaled 4.2 billion dollars, 
2.6 billion of which was for flood- 
control projects only. 
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The added cost of completing the 
authorized flood-control projects has 
been estimated by the Corps of Engi- 
neers at 5 billion dollars and the au- 
thorized projects in which flood con- 
trol is a major purpose at 1.3 billion 
dollars. 

The generation of hydroelectric 
power, an important feature of com- 
pleted multiple-purpose projects of the 
corps, has accounted for roughly two- 
thirds of the cost of the projects. Al- 
though the importance of hydroelec- 
tric power in new projects of the corps 
has been declining as the better sites 
for this purpose have been taken up, 
increasing recognition is being given 
in these projects to water supply, recre- 
ation, and other multiple uses. 

The Corps of Engineers has esti- 
mated that 391 projects, which were 
built at a cost of 3.2 billion dollars and 
on January 30, 1954, had been in 
operation an average of 11 years, had 
prevented damages totaling 7.3 billion 
dollars. This estimate was based on the 
degree of development of the flood 
plains when the floods actually oc- 
curred. Part of this development has 
taken place after, and because of, the 
protection provided by the projects. In 
determining the economic justification 
for the construction of a project, how- 
ever, benefits are limited to the dam- 
ages that will be prevented on the 
basis of flood-plain development antic- 
ipated without the projects, plus any 
increase in the net value of flood-plain 
property as a result of the projects. 

ZONING OF FLOOD PLAINS should be 
considered as an alternative means of 
reducing losses from floods. 

Zoning calls for restricting the use of 
flood plains in accordance with the 
frequency of anticipated flooding and 
damages that cannot be prevented 
economically. The imposition of such 
restrictions, however, is a police power 
of the States and their subdivisions. 
Zoning holds little political appeal at 
the local level, however, especially 
when it must compete with programs 
of flood protection that are paid for 
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wholly or largely with funds provided 
by other than local sources. 

Little use has been made of flood- 
plain zoning. Known instances of 
limited applications of such zoning in- 
clude Keene, N. H., Los Angeles 
County, Calif,, Jefferson and Milwau- 
kee Counties in Wisconsin, and Duval 
County, Fla. Even in these few in- 
stances, however, it appears that the 
impetus has come more from difficul- 
ties of drainage and sewerage than 
from the need to adjust to the hazard 
of floods. 

It is the policy of the Corps of 
Engineers to require assurance from 
local governmental units against forms 
of encroachment on flood plains that 
would endanger or make ineffective 
the protection provided by its remedial 
works. Wider use of all available means 
to regulate the use of flood plains could 
mean significantly lower public expend- 
itures for flood control. 

ORIGINALLY about 275 million acres, 
or about 1 acre in 7 in the United 
States, were poorly drained. Much of 
it was in flood plains. 

Much land in the South Atlantic, 
gulf coast, and Mississippi Delta areas 
is poorly drained. Some of the good 
agricultural lands in northern Ohio, 
Illinois, Wisconsin, Iowa, and Minne- 
sota need drainage. 

Based on trends before 1950 which 
are projected to 1958, organized drain- 
age districts in 1958 covered 107 mil- 
lion acres, of which 86 million were 
highly improved and productive agri- 
cultural lands. Some 55 million acres 
of wet lands outside organized districts 
have been improved by farm drainage. 
We estimate that about 133 million 
acres are unimproved wet lands (an 
area approximately equal in size to 
Iowa, Kansas, and Missouri com- 
bined) and that proper drainage and 
flood control could make about 44 mil- 
lion additional acres physically suit- 
able for crops and pastures. Whether 
all such lands should be drained for 
pastures and crops is debatable, of 
course,   since   their   use   for   wildlife 
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propagation and recreational purposes 
is often more desirable than their use as 
reclaimed farmlands. 

The advisability of draining addi- 
tional lands during periods of surplus 
farm production is sometimes ques- 
tioned. The problem is not whether 
these lands will add more to our sur- 
plus, but whether, when drainage cost 
is included, these lands will supply 
food at a lower cost than lands already 
tilled. It is largely a matter of relative 
productivity in terms of the costs. If 
drained lands have an advantage in 
this regard, sound policy might re- 
quire that other low-income lands used 
for crops be abandoned or changed 
to a less intensive use. 

These low-lying lands generally are 
less subject to erosion and drought 
than adjoining lands at a higher ele- 
vation. Their potential productivity 
is relatively high. They are mostly in 
areas of adequate and dependable 
rainfall and near markets. To the ex- 
tent that development is feasible within 
limits of present costs and benefits, 
drainage of some lands could facilitate 
soil-conserving adjustments on lower 
quality lands in use elsewhere. 

DRAINAGE AND FLOOD CONTROL often 
are interrelated. When set in motion, 
static water can help to swell a flood 
flow in a lower area. Waters from up- 
stream areas cannot be classed as con- 
trolled, however, if they are managed 
to avoid damage in one area but be- 
come excess and damaging in lower 
areas of a watershed. 

Much of the drainage undertaken up 
to 1957 has been planned and financed 
locally. Consequently drainage proj- 
ects all too often have reduced local 
damage but have increased drainage 
and flood problems lower in the drain- 
age area. Furthermore, many locally 
financed projects have been inade- 
quately planned and built and so have 
failed. The lesson they teach is the 
growing and urgent need to coordinate 
drainage and flood control in the plans 
of a sufficiently large watershed to take 
into account all major consequences 
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and returns from both means of water 
control. 

Federal assistance in drainage before 
1934 was limited to work of the De- 
partment of Agriculture primarily in 
the fields of research and planning. 
The Congress took note in the 1944 
Flood Control Act that flood control 
and drainage are closely related by 
providing that the words "flood con- 
trol," as used in the declaration of 
policy in the 1936 Flood Control Act, 
should be construed to include "chan- 
nel and major drainage improve- 
ments." Under this authority, the 
Corps of Engineers has included in 
flood-control projects such measures 
as are needed to provide improved 
major drainage outlets. Secondary 
drainage works and needed improve- 
ments on private lands, however, are 
still the responsibility of private owners 
and non-Federal interests. 

Drainage problems existed on 55 
percent (about 23.9 million acres) of 
the gross agricultural area affected by 
the authorized Federal flood-control 
program of the Corps of Engineers. 
The corps estimated that the increased 
production from flood protection and 
drainage on these projects is equivalent 
to adding 8 million acres of new pro- 
ductive land. These lands are inter- 
spersed with and added to 43.6 million 
acres of farmland that are already in a 
high state of production. In effect, they 
are thus net additions to going farms 
at a time when improved techniques 
and new machinery are causing farm- 
ers in general to take every practical 
measure to enlarge the size of their 
farm units. 

INCREASED FEDERAL DRAINAGE as- 
sistance is available through the water- 
shed-protection and flood-prevention 
program of the Department of Agricul- 
ture. 

The basic act. Public Law 566 of 
1954, was amended in 1956 to broaden 
the program by authorizing (in addi- 
tion to flood control) drainage, irriga- 
tion, water supply, and other purposes. 
Financial assistance was made avail- 
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able for the installation of drainage 
measures to provide more efficient land 
use on existing farms and ranches. 
The Federal share of the costs allo- 
cated to drainage is limited to 45 per- 
cent of the total drainage cost. Under 
the Department's policy in 1957, 
drainage of land not presently in 
agricultural use must be incidental 
to—not a primary purpose of—the 
measures for which assistance may be 
provided. 

The extent of Federal participation 
in the watershed program under 
Public Law 566 is greater for flood 
prevention than for other purposes, as 
the Federal Government pays the full 
costs of constructing flood-prevention 
works. But for drainage and other 
purposes, non-Federal interests are re- 
quired to share the cost of installing 
measures, as determined by the Secre- 
tary of Agriculture on the basis of 
direct identifiable benefits. 

As drainage benefits are largely 
identifiable with specific tracts of land, 
non-Federal interests and private own- 
ers would pay the major share of the 
cost of drainage. Under Public Law 
566, however, they would contribute 
relatively little to the cost of flood- 
control installations. Works that can 
be financed with Federal funds do not 
meet with as much local resistance or 
lack of interest as those requiring the 
raising of funds locally. These provi- 
sions of the law tend to lead to lopsided 
planning and development not only 
with regard to flood control and drain- 
age but also with regard to flood con- 
trol and water conservation for irriga- 
tion and other water needs. 

Among proposals of local watershed 
groups submitted to the Secretary of 
Agriculture are requests for assistance 
to install "flood-prevention" measures 
primarily for drainage improvement. 
As yet, the amount involved in these 
requests is not large, but granting them 
could cause the Federal Government, 
under the interpretation of "flood pre- 
vention" to embark upon a large 
program of expenditures for local 
drainage.   If it is to be the policy of 
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the Federal Government to bear the 
major share of the cost of local drain- 
age improvements, the same standard 
should apply to the programs of all 
Federal agencies. 

FURTHER COORDINATION of upstream 
and downstream work is a great need 
in present and future programs. The 
development of standard procedures 
for planning and for the evaluation of 
costs and benefits acceptable to all 
agencies can do much to bring about 
more effective coordination. Such pro- 
cedures are needed to implement uni- 
form principles and criteria for the 
planning, evaluation, and cost-sharing 
of Federal project proposals under 
present programs. 

The need for improved coordination 
will increase as work goes forward 
under the Watershed Protection and 
Flood Prevention Act for upstream 
areas above downstream projects. The 
problems and needs of the larger basin 
may not always coincide with those of 
the small watershed, or vice versa. For 
instance, they may conflict, as when 
the prior installation of a number of 
small headwater reservoirs reduces to 
an unfavorable status the economic 
feasibility of downstream works needed 
to control floods in densely settled 
main-stream reaches. The institution 
of small watershed programs, together 
with programs of the Corps of Engi- 
neers, has focused attention on the 
importance of improved coordination 
in all major river-basin programs. 

ONE PROBLEM that arises in ac- 
complishing effective coordination of 
development of resources is the diverse 
and often contradictory cost-sharing 
provisions that are applicable to proj- 
ects of different sizes and kinds de- 
veloped by an agency, and to similar 
projects developed by different agen- 
cies. These differences may arise from 
diverse provisions in the several acts 
under which development of resources 
is carried out and in the administra- 
tive rules and procedures under which 
the work is done. 
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The fact that the Federal Govern- 
ment pays for all flood-control meas- 
ures is a temptation to omit other 
worthy and serviceable features from 
programs under present watershed- 
development laws and programs. 
Under this provision, the tendency is 
to get maximum development for only 
one of a number of useful purposes 
required for complete use of water 
resources. The omission of feasible and 
needed multipurpose works may be 
regretted in later years, in view of the 
widespread recognition of the growing 
national need for more water for uses 
connected with supplemental irriga- 
tion, wildlife, recreation, industry, pol- 
lution abatement, and ground-water 
replenishment. 

Impairment of full development of 
resources and future uses of our water 
supplies may well be a consequence of 
such partial development. 

WE BELIEVE that the remedy lies in 
two basic changes. 

One is the devising of legal and 
administrative means for improving 
coordination of upstream and down- 
stream programs of development of 
resources. 

The other is a requirement that all 
upstream and downstream watershed 
plans include a complete analysis of 
all feasible uses of water resources in- 
volved, whether all are recommended 
for construction or not, and that costs 
of all features recommended be equi- 
tably shared by individual, local, State, 
and Federal beneficiaries. 

In short, we must have full and 
equitable sharing of costs and respon- 
sibilities and a genuine partnership 
effort among local. State, and Federal 
agencies and identifiable beneficiaries. 

Without this effective partnership, 
more and more responsibility will in 
time center in the Federal Govern- 
ment. This centering of responsibility 
may bring undesirable consequences 
that transcend incomplete develop- 
ment of resources—the gradual under- 
mining of a truly Federal union with 
balanced responsibilities and powers. 



Protecting watersheds— 
WayS and WhyS. We have started-none too 
soon!—a big program to improve and develop watersheds because 
we have come to realize more fully how the care of watersheds 

determines whether we are to have floods or usable water, erosion 

and sediment or productive land. By M. L. Weinberger, Farm 

Economics Research Division, and Erwin C. Ford, Planning 
Division, Soil Conservation Service. 

THE DEPARTMENT of Agriculture began 
in 1946 to install measures to protect 
11 watersheds — about 30 million 
acres—from floods and erosion. It was 
the start of a national, coordinated 
program to improve land and water. 

Federal expenditures for the im- 
provements to June 30, 1957, totaled 
about 70 million dollars. Other ex- 
penditures, including those for labor 
and materials, amounted to 47 million 
dollars. 

Under authority of the Flood Con- 
trol Act of 1944, conservation plans 
were prepared for 51,268 farms con- 
taining more than 11,600,000 acres, or 
about 39 percent of the total area of 
the 11 watersheds. The practices in- 
stalled included contouring of 1,756,- 
000 acres, seeding 1,185,000 acres of 
pasture and range, and making 58 
thousand miles of terraces. 

About 431 floodwater-retarding 
structures, 5,962 gully-stabilizing and 
sediment-control structures, 244 silt 
and debris basins, and 788 miles of 
stream-channel improvement were 
constructed under contract. Grasses, 
legumes, and trees were planted on 
more than 189 thousand acres where 
runoff and silt were serious. 

The Congress in 1953 appropriated 
5 million dollars for pilot projects in 
small watersheds. This program was 
designated to find out the best ways of 
planning and developing upstream 
watershed  protection and  flood  pre- 
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ven lion through cooperation of local, 
State, and Federal governments and to 
demonstrate the benefits to be derived 
from such improvements. 

The planning and installation of im- 
provements were undertaken in 58 
small watersheds in 34 States. The 
recommended measures arc expected 
to cost 69 million dollars. The Federal 
Government will bear half of the cost, 
and non-Federal interests will contrib- 
ute a like amount in labor, services, 
materials, and money. 

Experience in these projects has in- 
dicated how watershed projects can 
be developed successfully. 

Two of the pilot projects were com- 
pleted during the first year of opera- 
tion. Work plans were completed for 
all of the 58 watersheds, which contain 
altogether about 3 million acres. These 
projects range in size from about 2,500 
acres to more than 200 thousand acres. 
Contour farming was begun on more 
than 16 thousand acres, 938 miles of 
terraces were built, 35,800 acres of 
range improvements were made, 1,142 
acres of trees were planted, 113 stabi- 
lizing and sediment-control structures 
were installed, and 34 miles of stream 
channels were improved in 1956. 

By December 31, 1956, 197 flood- 
water-retarding structures with a total 
capacity of 97,600 acre-feet had been 
installed. This represents an average 
capacity of about 495 acre-feet per 
structure. Apparently a total of 450 
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floodwater-control structures and i ,goo 
stabilizing and sediment-control struc- 
tures will be required. 

The Watershed Protection and 
Flood Prevention Act, Public Law 566, 
passed August 4, 1954, and amended 
by the act of August 7, 1956, provided 
a new Federal authority for carrying 
on water-resource developments. This 
act established arrangements under 
which local organizations and States 
may obtain help from the Federal 
Government through the Secretary of 
Agriculture in planning and carrying 
out works of improvement for water- 
shed protection. 

Provisions of this legislation require 
that application for assistance to the 
Secretary of Agriculture must come 
from a local organization having au- 
thority under State law to carry out, 
maintain, and operate the works of 
improvement. The local organization 
may be a State, a political subdivision 
of a State, a soil or water conservation 
district, a flood-prevention or flood- 
control district, or combinations there- 
of. Under the laws of most States, soil 
conservation districts are qualified to 
act as the sponsoring organizations for 
projects. 

Assistance by the Secretary of Agri- 
culture can be provided only after the 
State in which the watershed is lo- 
cated has approved the local applica- 
tion or has not disapproved it within 
45 days from the date it is submitted. 

This act limits the size of the water- 
shed on which assistance can be pro- 
vided to 250 thousand acres. When the 
local organization so desires, however, 
several watersheds that are parts of a 
larger watershed may be planned for. 

The act also limits the floodwater- 
detention capacity of any single struc- 
ture to 5 thousand acre-feet and the 
total capacity to 25 thousand acre-feet. 

Public response has been impressive. 
The Governors of all States have pro- 
vided administrative machinery for 
carrying out the States' responsibilities 
in reviewing and approving applica- 
tions from local organizations for 
Federal  assistance.  Up to March  1, 

1958, 826 applications for assistance on 
specific watersheds, representing 63,- 
508,000 acres in 47 States and Hawaii, 
were received in Washington. They 
range in size from 2 thousand acres to 
250 thousand acres. Planning has been 
approved for 330 watersheds, which 
contain altogether 24,700,000 acres. 
Installation of works of improvement 
has been approved for 71 of these 
watersheds—3,493,000 acres. 

THE BENEFITS from watershed pro- 
tection are many. They vary in kind 
and amount among the owners and 
operators of watershed lands. Provision 
of these benefits depends on accept- 
ance of a remedial program by all 
participants, each of whom must con- 
tribute an amount that varies in kind 
and extent. Management practices ap- 
plied by one farmer and water-control 
structures built by others affect the 
economy of still others. 

These relationships set up different 
degrees of interest among the bene- 
ficiaries in installing and maintaining 
a project. Because of the nature of the 
improvements, group action is es- 
sential. It requires in turn an under- 
standing by all members of the plans 
and objectives involved. 

A representative organization there- 
fore must sponsor the project. Its 
responsibilities include development of 
local interest, cooperation with tech- 
nicians in deciding upon remedial 
measures, obtaining easements and 
rights-of-way for construction of water- 
management measures, awarding con- 
tracts for the installation of structures, 
collecting the funds necessary to meet 
non-Federal expenditures, and main- 
taining and operating the program. To 
meet these responsibilities adequately, 
the organization needs legal authority 
to exercise powers of eminent domain, 
levy taxes and assessments, borrow 
money, and carry on other functions 
ordinarily delegated to local govern- 
ments. 

Legal powers of local organizations 
generally are adequate tö meet mini- 
mum requirements of the project spon- 
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sors, but they may require some re- 
vision. The grant of additional legal 
powers to districts or the establishment 
of new districts may be needed. 

Soil conservation districts, which 
have had long experience in soil and 
water conservation, act as sponsoring 
organizations in most States. 

Several States have passed legislation 
to authorize establishment of special- 
purpose districts. 

Another problem is the selection of 
measures that are best suited to the 
objectives. Selection of the appropriate 
means falls to the lot of the technicians 
responsible for making and evaluating 
the watershed plan. The planners rec- 
ommend to the sponsoring organiza- 
tion the measures that seem to meet 
the desires of the local people most eco- 
nomically. Feasible alternative meas- 
ures may produce slightly different 
benefits, however, and so may af- 
fect different property owners. These 
differences must be reconciled by the 
sponsoring agency, and give and take 
is essential if the work is to be done. 

Allocating costs equitably among 
beneficiaries will become more diffi- 
cult as the projects develop multiple 
purposes. No particular problem is 
involved in allocating the costs 
of land-treatment measures—farmers 
generally are willing to bear these 
costs under the sharing arrangements 
established by the Agricultural Con- 
servation Program. 

Structural measures for the control 
and management of water produce 
benefits to downstream owners of prop- 
erty; they may be of relatively little 
value to the owners on whose lands 
they are located. Most of the measures 
of this type so far have been installed 
for flood prevention. All costs except 
easements and rights-of-way were paid 
by the Federal Government. Costs of 
maintaining and operating the meas- 
ures are to be borne by local interests. 
Experience in watershed-protection 
projects has been too short to demon- 
strate the most appropriate method of 
providing funds for these purposes. 

Future projects are expected to in- 
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elude additional features for such pur- 
poses as water storage for domestic and 
irrigation uses, recreation, and drain- 
age. Installation of these features will 
require contributions from non-Federal 
interests toward the cost of construc- 
tion. Although the sponsoring organi- 
zation will be responsible for raising 
the funds, the way in which that will 
be done poses several problems. 

Each investor must be convinced 
that the investment will pay. Each par- 
ticipant considers his cost in relation 
to his anticipated returns. The project 
measures must be economically feas- 
ible, and the costs must be shared in 
such amounts that they will be profit- 
able to each investor. 

Justification of some watershed meas- 
ures depends on the accrual of bene- 
fits over long periods. Investors there- 
fore must consider the future needs for 
products supplied by the measures and 
must make allowances for uncertain- 
ties. An unfavorable outlook for future 
conditions may limit the scope of the 
projects in some watersheds. 

Many of the measures desired for 
watershed protection require littJc 
cash outlay, and farmers may apply 
them in a rather short time with their 
regular equipment and normal labor 
force. Other measures may require 
high cash outlays; some may tempo- 
rarily curtail current income; some 
may take years to become effective. 

The Watershed Protection and Flood 
Prevention Act authorized the Secre- 
tary of Agriculture to make long-term 
loans to local organizations to finance 
watershed improvements. The ade- 
quacy of available credit for future 
needs will be indicated as further 
experience is gained. 

BENEFITS OF WATERSHED protection 
may be classified into two broad 
groups—onsite and offsite. The first 
includes the benefits to the land that 
result when measures are installed. 

Land-treatment measures (including 
terraces, contour farming, stripcrop- 
ping, rotations, pasture improvements, 
range management, contour furrow- 
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ing, and tree planting) protect the soil 
from sheet and gully erosion, retard 
runoff, conserve moisture, and increase 
yields. These benefits are examples of 
the onsite effects. 

Land-treatment measures also help 
to reduce damages from floods and 
sediment and tend to stabilize stream- 
flows. It is mainly because of these 
offsite influences that so much interest 
in watershed protection is expressed 
by civic groups and governments and 
by farmers who till bottom lands. 

The larger part of the offsite benefits 
of watershed protection usually is 
obtained from measures that retard 
floodwaters and enlarge stream chan- 
nels. Flood ways, levees and dikes, 
sediment-collecting basins, and gully 
stabilizers also are included. The 
maximum usefulness depends on appli- 
cation of land-treatment practices. 

Some benefits and certain other 
effects of watershed protection are 
difficult to measure in dollars and cents. 
Prevention of loss of life, illness, and 
disruption of social activities are 
strong incentives for flood protection 
in some watersheds. 

Greater use of land and water re- 
sources for recreation and stabilization 
of streamflow often result from water- 
shed developments. Maintenance and 
expansion of the productive capacity 
of watershed resources have favorable 
impacts on the general economy of 
the surrounding communities. For 
example, greater stability of operations 
is assured to processors and handlers 
of agricultural products. 

Reduced rates of erosion on upland 
fields are one of the major sources of 
onsite benefits to the farmer. Work 
plans for watershed protection indicate 
that installation of recommended im- 
provements would reduce the average 
rate of sheet erosion by about 45 per- 
cent and the rate of gully erosion by 
72 percent. The amount of soil saved 
through prevention of erosion varies 
by regions, depending on soil, slope, 
vegetative cover, climate, and the kind 
and number of conservation practices 
in use. 

Typical reductions in soil loss from 
sheet and gully erosion attributable to 
watershed protection are 64 percent 
in the Southeast, 72 percent in the 
Great Plains, 43 percent in the central 
Southwest, 51 percent in the North 
Central States, and 26 percent in the 
Western States. 

Watershed-protection measures usu- 
ally required for prevention of erosion 
have other beneficial onsite effects. 
For instance, they increase the water- 
holding capacity of the soil and the 
rate of water infiltration into the soil. 

Adjustments in land use may be a 
necessary part of watershed protection. 
Construction of terraces and water- 
ways, seeding of pastures and meadows, 
and changes in cropping rotations 
may require 5 or 10 years to become 
fully effective. Net income may be 
reduced during those years. Once the 
farming systems have become effective, 
however, incomes may be expected to 
increase substantially. Based on evalua- 
tions of the watershed-protection meas- 
ures recommended for installation in 
pilot watersheds, annual farm income 
would increase by 550 dollars a farm 
as a result of increased crop and 
pasture yields, or an average of about 
2.50 dollars an acre. 

Soil transported by water from farm- 
lands, roadbanks, streambanks, and 
other sources creates additional dam- 
age when it is deposited on or in fer- 
tile bottom lands, roads and culverts, 
waterways, drainage and irrigation 
ditches, and water-storage reservoirs. 
Sediment carried by floodwaters adds 
to the damaging effects of inundation, 
especially in urban areas. Costs of wa- 
ter treatment for domestic and indus- 
trial uses are also affected by sediment. 
Annual damage from sedimentation on 
the 58 pilot watersheds has been esti- 
mated at 332 thousand dollars. This 
loss equals 14 cents an acre of water- 
shed land and 1.80 dollars an acre of 
land in the flood plains. In terms of 
average soil erosion of all kinds, the 
sediment damage is 38.60 dollars for 
each thousand tons a year. 

Sixty-one percent of all damage from 
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sedimentation in the watersheds oc- 
curred from overbank deposition on 
farmlands. Sometimes soil productivity 
is restored soon after flooding by re- 
moval of the deposits, but often the 
cost of removal is excessive. If the de- 
posits are entirely sterile, full produc- 
tion may never be regained. Additional 
cropping practices, such as application 
of fertilizer and green manuring, may 
be applied in attempting to rebuild the 
topsoil. Frequently it becomes neces- 
sary to discontinue cropping and revert 
to grazing or to no productive use. 
Application of watershed-protection 
measures are expected to reduce these 
losses by 70 percent. 

Losses from deposition in stream 
channels and ditches in 52 watersheds 
amount to 36 percent of all damage 
from sedimentation. The damages oc- 
cur mainly through increased costs of 
maintaining drainage, irrigation, and 
roadside ditches and from swamping 
of farmlands. Swamping is caused by 
raising the level of the water table, 
thereby creating inadequate drainage 
for crop production. Swamping occurs 
frequently on streams that have low 
gradients and that drain areas with 
high rates of erosion. The problem is 
fairly common in the Piedmont and 
coastal areas of the Southern States. 
It is estimated that damages from sedi- 
mentation of waterways in the 52 wa- 
tersheds would be reduced 84 percent 
by installation of protective measures. 

In the watersheds we cited, average 
annual damages from floodwaters total 
more than 2.25 million dollars. This 
loss is equal to about 1 dollar for each 
watershed acre, or 12.30 dollars for 
each of the 183 thousand acres of 
flood-plain land that is subject to dam- 
age from floods. Planned watershed 
improvements would reduce this loss 
by 83 percent. 

Agricultural benefits occur mainly 
from increased crop and pasture pro- 
duction, lower costs of repairing fences, 
buildings, and other fixed improve- 
ments. Prevention of scour and stream- 
bank erosion, although only a small 
percentage of the agricultural benefits, 
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is important, because it maintains the 
productive capacity of the lands. 

Land in the flood plains of many 
headwater streams is idle or limited to 
use as low-yielding pasture and mead- 
ows. This low intensity of use often is 
caused by frequent floods, swamping, 
poor drainage deposition, and scour. 
As many flood-plain soils are potenti- 
ally high in productivity, farmers are 
anxious to utilize these lands in raising 
high-value crops. In several watersheds 
where flood protection has been pro- 
vided by floodwater-retarcling struc- 
tures and stream-channel improve- 
ments, such changes in land use have 
been observed. Intensifying the use of 
lands protected from flood hazards 
may require clearing, drainage, and 
other improvements. 

In 35 watersheds, including a total 
of 112,300 acres of bottom land af- 
fected by floods, we expect that 23,900 
acres will be put to more intensive 
uses. The net value of the increased 
production would average about 15 
dollars annually on each acre that is 
benefited. In these watersheds, a 
similar benefit is expected from im- 
proved drainage on 20,100 acres of 
bottom land. The net value of in- 
creased production made possible by 
drainage would average 7 dollars 
annually on each improved acre. 

Planning watershed-protection proj- 
ects offers an opportunity to consider 
needs for domestic use, irrigation, live- 
stock, and recreation. Floodwater- 
retarcling structures are planned for 
construction at the most favorable 
sites on the streams. Thus, if storage 
of water is desired at a later time, only 
the less feasible locations are left for 
construction of reservoirs. Incorpo- 
rating all needs for water management 
in one watershed plan may cut the cost 
of construction. If a reservoir is built 
on a site so as to control floods, besides 
storing water, the cost assigned to each 
purpose would be lower than if sepa- 
rate single-purpose structures were 
built. Only a few watershed-protec- 
tion projects planned so far include 
multiple-purpose structures. 
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In watersheds where flood and ero- 
sion damages are severe or where good 
sites for water-control structures are 
scarce, total costs of protection will 
be higher than in watersheds where 
floods and erosion are less troublesome 
and good sites for structures are 
plentiful. Costs of individual measures 
are more uniform, although they also 
vary with soil conditions, slope of the 
land, plant cover, stream characteris- 
tics, and land use. 

The estimated average cost of install- 
ing land-treatment measures would 
average about 10 dollars an acre of 
watershed land. 

Floodwater-retarding structures in- 
cluded in watershed plans prepared 
to date vary in size from only a few 
to 5 thousand acre-feet of storage ca- 
pacity. In 33 watershed plans, 303 
structures are recommended at an 
average cost of 50,150 dollars. This 
cost averages 67 dollars an acre-foot 
of storage capacity. Annual benefits 
produced from this initial investment 
are expected to reach 1.4 million 
dollars, not including those obtained 
from use of temporary water storage 
retained in the sediment pools. 

When installed, these floodwater- 
retarding structures would inundate 7 
thousand acres of land permanently 
and 15 thousand acres periodically. 
They would provide a substantial de- 
gree of flood protection on 98 thousand 
acres of more productive bottom lands. 
Nonagricultural properties also would 
be protected. 

Stream-channel improvements pro- 
vide flood-control and drainage bene- 
fits to bottom lands in the watersheds 
where temporary storage of runoff 
would be less effective. In 15 planned 
watersheds, including more than 516 
thousand acres, 233 miles of recom- 
mended stream-channel improvement 
are expected to cost a little more than 
3 million dollars, or an average of 13 
thousand dollars a mile. Benefits from 
flood protection and drainage in the 
amount of 426 thousand dollars an- 
nually would average 14.06 dollars 
an acre on 30,300 acres of agricultural 
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land. About 28 percent of this benefit 
would result from restoring lands to 
the use they had before they were 
flooded. 

Drainage benefits account for 19 
percent of the total benefits from 
stream-channel improvements. In- 
creasing production through improved 
drainage and restoration of the former 
use helps to increase incomes on low- 
income farms. 

Studies of 36 planned projects 
throughout the country indicated 
that the annual benefits of watershed 
protection exceed the annual equiva- 
lent of costs by 88 percent—that is, 
annual returns are expected to be 1.88 
dollars for each dollar of annual costs. 
This comparison does not include the 
costs and benefits of the land-treatmen t 
measures; they would increase the 
amount of net gain. Corresponding 
comparisons of benefits to costs show 
that benefits exceed costs of flood- 
water-retarding structures by 70 per- 
cent and of channel improvements by 
114 percent. 

PRELIMINARY ESTIMATES arc that 
about 595 million acres of eroding land 
contribute flood damage and sediment 
to about 45 million acres of farmland 
and property in small watersheds. 

The treatment of about half of the 
impaired watershed lands would not 
be physically or economically feasible 
under existing economic conditions. 
On the rest—about 297 million acres— 
in about 4 thousand watersheds of less 
than 250 thousand acres protective 
measures seem to be warranted in the 
near future. We estimate that (on the 
basis of 1957 prices) the cost of such 
treatment would approximate 6 bil- 
lion dollars. 

The number of watersheds that will 
eventually be protected, developed, 
and improved depends on conditions 
we cannot foresee. As more flood 
plains are developed, the need for 
watershed protection will increase, 
but that need may be offset partly by 
zoning programs, which may provide 
guidance for new developments. 



The classification 
01 rUTcll iR,HCl# This chapter takes our considera- 
tion of land values one step further and puts it in a broader frame. 
Tracts can be classified—typed, described, and grouped as to use 

and quality—to provide information for farmers, bankers, asses- 
sors, land buyers, officials, and others. By Frederick K. Nunns, 
director of the Land Study Bureau, University of Hawaii; former- 
ly agricultural economist. Farm Economics Research Division. 

WE CLASSIFY TRACTS of land for numer- 
ous reasons. Bankers want information 
on which to base loans. Assessors need 
data on relative productivity as a basis 
for tax levies. Farmers, land buyers, 
and agricultural agencies want infor- 
mation on probable yields and profits 
from adapted crops. 

Classifications of tenure indicate the 
way in which land is owned and by 
whom it is used. Rural lands are classi- 
fied periodically as to types of farming 
in order to show location and trends in 
size and type of farming enterprises. 

Public grazing and forest lands are 
classified to help determine their most 
profitable uses and wise management. 

Classifications are made to help com- 
munities that require systematic infor- 
mation when they consider develop- 
ment of irrigation, flood, and drainage 
projects. 

Maps and tabulations are commonly 
used to help present and record the re- 
sults of land classifications. 

The best known classifications are 
those that deal with soils, erosion con- 
trol, and crop yields. These are largely 
physical types, but classifications made 
according to tenure, use, financial re- 
turns, and market value are known as 
economic types. 

Physical classifications of land may 
be used to make economic classifica- 
tions by applying monetary interpreta- 
tions. An example: The various land 
types of an area are classified as to tons 
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of alfalfa they produce in a year. The 
classes arc known as 2-ton, 4-ton, and 
6-ton alfalfa lands. They are converted 
to economic classes by applying sales 
prices and costs to estimated yields, and 
thereby annual dollar returns per acre 
are obtained. In turn, a second form of 
economic classification may be created 
by converting the various classes of 
annual dollars of return per acre to 
classes of land values per acre. This is 
done by such devices as capitalizing 
the annual income and comparison 
with market sale prices. 

The close links between physical and 
economic considerations require that 
both be included in this discussion of 
land classification. 

Land is classified by many different 
methods. I discuss some of the estab- 
lished systems that illustrate the vari- 
ous techniques and objectives. 

STANDARD SOIL SURVEYS bear closely 
on land classifications. 

Their basic purpose is to furnish in- 
formation on which to make predic- 
tions as to the behavior and capabili- 
ties of various soils. Defined ranges and 
combinations of physical characteris- 
tics are identified, mapped, and named 
as different soils. 

The usefulness of a soil survey in con- 
tributing to various classifications of 
land is governed by several factors. 
One is the degree of detailed informa- 
tion required for a specific objective. 
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When detailed information is needed, 
a generalized soil survey cannot be ex- 
pected to be as useful as a detailed soil 
classification. 

Another factor is the planning of the 
soil survey toward a particular land- 
use objective. If a survey is made and 
interpreted under the assumption of 
dryland agriculture, for example, its 
usefulness for evaluations of irrigated 
agriculture may be limited. 

A third factor is the ability of the 
technicians to produce absolute as well 
as relative estimates of productivity. 

CLASSIFICATIONS OF PRODUCTIVITY 
made from soil surveys are useful in 
several ways. Crop yields on absolute 
and relative bases are predicted by soil 
types according to defined farming 
systems and levels of management. A 
classification may be presented in a 
table or map, as the users prefer. 

This type of classification has been 
made over a broad area by various 
State and Federal workers. I give a 
few examples. 

The University of Nebraska in Re- 
search Bulletin No. 98 presented a 
technique whereby estimated acre 
yields of corn, wheat, oats, alfalfa, and 
pasture were related to various types 
of soil and land. 

L. F. Gieseker, of the Montana Agri- 
cultural Experiment Station, expressed 
productivity classes in terms of bushels 
of wheat per acre for nonirrigated 
farmland and in terms of the number 
of acres necessary to graze a 1,000- 
pound steer during a 10-month season 
for grazing land. 

R. E. Storie, of the California Agri- 
cultural Experiment Station, devel- 
oped a method of classification where- 
by the productivity of various soils was 
expressed in relative terms through an 
index. The technique appears best 
adapted to the evaluation of lands for 
irrigation. 

The University of Maryland created 
a productivity classification of its var- 
ious soil types by rating the estimated 
productivity of various crops in rela- 
tive terms in indexes. 
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Two of these classification systems 
have somewhat broader uses because 
physical productivity is expressed in 
absolute as well as relative terms. The 
results can be converted to a form of 
economic land classification. The de- 
gree of convertibility depends on the 
adequacy of available data on costs 
that are pertinent to the crop-yield es- 
timates. Supplemental economic stud- 
ies of various kinds are necessary to 
arrive at classifications of net income. 
Classifications from these techniques 
have been used in connection with tax- 
equalization studies, production-con- 
trol programs, land-use adjustment 
programs, and economic studies. 

Certain imperfections are inevitable, 
but the results are becoming more pre- 
cise and economically measurable. 
Absolute estimates of productivity are 
generally more useful than relative 
estimates, and estimates of productiv- 
ity that are accompanied by informa- 
tion on costs and cultural practices are 
more useful than those that omit it. 

These classifications go out of date 
in time, because of technological and 
economic changes, but the adjustments 
needed to make them current can be 
made because the basic source of in- 
formation, the soil survey, is intact for 
reinterpretation. 

CLASSIFICATIONS of land capability 
have become familiar to many farmers. 
They were designed by the Soil Con- 
servation Service to focus attention on 
the need and place for conservation 
practices to reduce production losses 
from erosion, protect land from floods, 
and improve drainage. 

They are a form of soil-survey inter- 
pretation. The results are recorded on 
maps. There are eight land-capability 
classes and many subclasses. 

The first four classes of land are con- 
sidered suitable for safe and profitable 
cultivation if specified management 
practices are observed. Class I land 
may be used for crops, pasture, range, 
woodland, or wildlife. No (or rela- 
tively inexpensive) conservation prac- 
tices are necessary for accomplishing 
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high-level production or soil protec- 
tion. Classes II, III, and IV have pro- 
gressively more limitations in use, or 
they require increasingly costly prac- 
tices for soil protection or improve- 
ment of productivity. 

Land classes V, VI, and VII are gen- 
erally considered unsuitable for culti- 
vation but can be used for grazing or 
forestry. As with the first three classes, 
limitations in use or in protective prac- 
tices or reductions in productivity in- 
crease as the class number becomes 
larger. Land in class VIII is unsuitable 
for cultivation, grazing, and forestry 
but is suitable for wildlife, recreation, 
or watershed uses. 

The subclasses provide additional 
information regarding the kinds of 
limitations within each class of land. 

Land-capability classifications can 
be put to other uses, but those who use 
them should remember that the classi- 
fications were intended primarily for 
one purpose. 

Those who would convert land capa- 
bility classifications to an economic 
land classification are confronted with 
difficulty, as the system is more con- 
cerned with land use and conservation 
practices than with financial pro- 
ductivity as such. Economic considera- 
tions receive attention in this classifi- 
cation, but the indicators of physical 
returns or costs of management prac- 
tices are not easily converted to quan- 
titative measurement. 

The term "land capability" is some- 
what broad. Designers of the system 
probably intended the word "capa- 
bility55 to mean principally that certain 
lands can be put to broader uses 
with fewer conservation practices than 
others. It should be clear that this clas- 
sification does not necessarily indicate 
relative or absolute capabilities of net 
returns from various uses. The term is 
probably here to stay, however, and 
most people seem aware of its intended 
meaning. 

CLASSIFICATION OF FOREST LANDS has 
been performed by various agencies, 
but the principal responsibility for it is 
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borne by the Forest Service. The 
Congress authorized the Forest Service 
in 1928 to perform a nationwide sur- 
vey. Inventories had been made of 
504.6 million of the 648 million acres of 
forest areas in continental United 
States and 10.4 million acres in coastal 
Alaska by 1957. 

The immediate objectives of the 
nationwide forest survey included the 
location, extent, kind, availability, and 
ownership of timber supplies; present 
and potential productivity of forested 
areas; depletion and replenishment 
rates of timber products; and infor- 
mation administratively useful for using, 
protecting, and developing forest re- 
sources and industries. 

The inventory classifies many items, 
which include: Ownership in various 
public and private forms; location and 
area of forest lands; commercial and 
noncommercial forest lands, types, and 
acreages; types and species of woody 
vegetation; size of stand; age of the 
growth; the type and volume of saw- 
timber; rates of annual growth; and 
rates of depletion. 

The information is a supporting base 
for plans to meet our future require- 
ments of wood products. 

The classification is suited to the 
purposes intended, but sometimes the 
factors are not easily converted to pre- 
cise amounts of income from land. 

Public and private ownerships and 
such multiple uses as watersheds, 
recreation, commercial harvesting, and 
grazing complicate calculations. 

Gross returns may be calculated with 
some accuracy from sales and use leases 
when timber or pulpwood harvests 
occur. Returns from wildlife, recrea- 
tion, and watershed uses are less tangi- 
ble. Costs of production, such as arti- 
ficial restocking, protection, roadbuild- 
ing, and administration may be derived 
separately with varying degrees of suc- 
cess. Costs of harvesting are frequently 
dispersed among public and private 
sources. The larger private timber and 
pulpwood firms have had better oppor- 
tunity to accumulate the economic 
facts of forest production. 



THE CLASSIFICATION OF RURAL  LAND 

The classification of publicly owned 
grazing lands is done principally by 
the Bureau of Land Management of 
the Department of the Interior and the 
Forest Service, which are administra- 
tively responsible for most of the pub- 
licly owned grazing land. 

Each agency classifies its grazing 
lands as a means of planning full but 
safe utilization of the areas. The classi- 
fication indicates the number and type 
of animals that may be grazed gain- 
fully for a specified period on any tract 
without danger to the quality and sup- 
ply of grasses or shrubs the next year. 

Grazing permits are issued in accord- 
ance with the classifications that indi- 
cate the respective livestock-carrying 
capacities. 

CLASSIFICATION of lands to determine 
suitability for irrigation is a difficult 
task, in which the Bureau of Reclama- 
tion became a leader when the Con- 
gress specified in the Fact Finders' Act 
of 1924 that lands proposed for irriga- 
tion development "shall be classified 
with respect to their capacity, under a 
proper agricultural program to support 
a farm family and pay water charges." 

The Bureau of Reclamation has de- 
veloped a system whereby technicians 
classify the suitability of various lands 
for irrigation agriculture. 

Essentials of the method arc summa- 
rized here. The system uses six classes of 
land. The first four contain lands suit- 
able for irrigation agriculture. The 
fifth indicates temporary unsuitability. 
The sixth indicates definite unsuitabil- 
ity. The association of physical and eco- 
nomic considerations is evident in the 
basic definitions of the classes. 

Class 1 lands have a relatively high 
capacity to pay charges under irriga- 
tion. Soil, topographic, and drainage 
characteristics are highly favorable, 
and a wide range of crops adapted to 
the climate may be produced with rela- 
tively high yields and at low cost. 

Class 2 lands have intermediate pay- 
ment capacity if irrigated. The ability 
to produce crops may be as high as that 
for class 1 lands, but production, land 
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development, and drainage costs are 
higher. The payment capacity is some- 
what less. Or production costs may be 
low, but the capacity of the soil for 
crop production is moderately lower 
than for lands in class 1. 

Class 3 lands are suitable for irriga- 
tion, but they approach borderline 
qualification because of more extreme 
deficiencies in the soil or in topographic 
or drainage characteristics than are 
described for lands in class 2. 

Class 4 lands are designated only after 
special economic and engineering stud- 
ies have shown them to be suitable for 
irrigation. Some lands in this class may 
be costly to irrigate, but returns are 
adequate because intensive crop pro- 
duction can be carried on. In other 
instances, yields of adapted crops are 
low, but the costs also are low and the 
tracts may be operated profitably 
within certain farm units. 

Class 5 lands are temporarily con- 
sidered unsuitable for irrigation, but 
specific favorable conditions warrant 
further consideration. When special 
studies indicate that it is feasible to ir- 
rigate these lands, an appropriate ar- 
able class is assigned them. Otherwise 
they are put in class 6. 

Class 6 lands do not have sufficient 
payment capacity to justify irrigation. 
A wide variety of physical and eco- 
nomic conditions may be the reason. 

Before field classification is begun, a 
set of land-classification specifications 
is prepared. The specifications are 
based on information from preliminary 
inspections of the area and on compari- 
son with data from similar areas. 

The specified soil characteristics for 
each land class reflect an estimated 
range of gross returns from anticipated 
crop yields under described farming 
practices. As in soil survey procedure, 
the rated characteristics include depth, 
organic content, fertility, ability to ab- 
sorb, store, and release moisture for 
crops, the ease with which excess 
moisture is drained from crop roots, 
salt content which might damage crop 
growth, response to fertilizers, credi- 
bility, and ease or difficulty of tillage. 
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Similarly, the specified topographic 
and drainage characteristics for each 
class are intended to reflect a known 
justifiable range of development costs. 
The permissible land-development costs 
for each class come from a preliminary 
estimate of payment capacity under 
irrigation. Development costs include 
necessary land leveling, farm irrigation 
systems, farm drainage systems, and 
removal of stones and vegetation. 

In addition, land slope also deter- 
mines the class because it affects the 
range of crops and farming costs. The 
mapping technicians apply these speci- 
fications as they inspect the land areas. 
Refinements in the specifications are 
made if a need arises. 

A field classifier has considerable re- 
sponsibility as he weighs the factors 
that add or detract from the suitability 
of the land for irrigation, for it is he 
who maps the boundaries and records 
the land class for each tract investi- 
gated. Engineering and economic meas- 
urements supplement his work. 

The classification system has the 
aim of segregating lands that appear 
to be suitable for profitable irrigation 
agriculture from those that apparently 
are not suitable for irrigation. 

THE CORNELL SYSTEM of economic 
land classification is best known in the 
eastern part of the country. 

Its primary objectives are to help 
buyers select farms that can give profit- 
able returns and to get information 
useful for community planning, credit 
programs, farm management, and tax 
assessments. 

Details of the present-day Cornell 
system are given in the publication, 
An Economic Classification of Farm 
Areas [in] Lewis County, New York; 
Cornell Economic Land Classification 
Leaflet 4. It is by H. E. Conklin and 
Broder F. Lucas, who point out that 
the classification represents income ap- 
praisals of farm areas extending into 
the foreseeable future and that the 
classes indicate relative probability of 
success rather than specific levels of 
dollar income. 
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In the Cornell classification, land in 
class I comprises areas in which the 
chances for success in full-time com- 
mercial farming are slight. Included 
are areas once farmed and later aban- 
doned. Forest enterprise is dominant. 
Recreational interests are expanding. 

Class II includes areas in which 
chances for success in farming arc too 
slight for full-time commercial farming 
to survive. Much of the soil has low 
productivity. Abandoned land is com- 
mon. Much of the farming is on a 
part-time basis. Some of the land is 
used successfully for pasture or crops 
by nonresident farmers, whose base 
operations are in better land-class areas. 

Class III is occupied by farms on 
which chances for financial success are 
moderate, provided caution is exercised 
in expanding capital equipment, cash 
outlays are kept low, and debt loads 
are minimized. Buildings and equip- 
ment are maintained at about the min- 
imum necessary for operation. Land 
resources and location limit the chances 
for success. Technical improvements in 
agriculture probably will weaken the 
competitive position of the farms on 
class III, but most farms will continue 
in full-time commercial farming in the 
immediate future. 

Class III-X contains land of higher 
potentialities but is currently in this 
level because of undersized farm units 
or less profitable enterprises. 

Class III-Y contains farms benefited 
by superior managerial skill but with 
land of inferior quality. In event of 
unusual losses or price declines, these 
farms probably will not survive. 

Class IV consists of farms on which 
chances for financial success are good. 
Agriculture is well adjusted. Public 
facilities and social institutions are ade- 
quate and readily supported. 

Class IV-X contains farms of class 
V incomes, provided moderate adjust- 
ments are made in size of unit and 
operations. 

Class IV-Y contains farms benefited 
by superior managerial skill but of in- 
ferior land quality. 

Class V includes areas in which land 
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resources are strong and farm size and 
organization are adjusted for large- 
scale operation. The land will support 
heavy investments in buildings, equip- 
ment, feeds, fertilizers, and labor. 

Glass VI is found only where opera- 
tions are well adjusted on the strongest 
land resources. Cropping systems sup- 
port much livestock. Buildings and 
equipment are adequate and are well 
maintained. Farms of these areas pro- 
duce the highest standard of living 
and incomes among the land classes. 

The land class or level of anticipated 
income for each farm is rated by field 
workers by a combination of two meth- 
ods. Eighty percent of the farms are 
classified by rapid observation of the 
number, type, and condition of build- 
ings, farm equipment, crops, and live- 
stock near the farmstead. Plotting the 
farm boundaries is considered too ex- 
pensive. Twenty percent of the farms 
are classified from information gained 
in interviews with the operators. 

The resulting land-classification map 
is derived from classification of indi- 
vidual incomes from farming. Land- 
class boundaries might be expected to 
follow farm boundaries, but actually 
they do not, because the boundaries 
are not determined. All farmsteads, 
however, are plotted on the map, and 
any farmstead within a given bound- 
ary is the indicator of land class for the 
entire farm. 

Income expectancies of the farm 
businesses are based on the "most 
probable operator." The method ap- 
pears to assume an essentially stabi- 
lized situation with respect to size of 
farm, type of farm enterprise, tax as- 
sessment, and public services. There- 
fore the anticipated "most probable 
operator" would be expected to farm 
much as his predecessors farmed. 

The attribute classified in this meth- 
od is farm-unit income, but Dr. Conk- 
lin and Mr. Lucas express the various 
class categories in terms of the relative 
probabilities of farming success. 

The Cornell system has been used a 
good deal in New York but hardly at 
all in semiarid and arid sections. West- 
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ern agriculturists believe that the con- 
dition and number of buildings, equip- 
ment, crops, and livestock do not 
reliably indicate income accumulated 
from the local farm business and that 
types and sizes of farms are not neces- 
sarily stabilized. 

LAND CLASSIFICATIONS made as a ba- 
sis for tax assessments are of interest to 
rural taxpayers because nobody wants 
to pay more than his share of the pub- 
lic expenses. Equitable tax assessment 
is difficult. 

Instances are known in which pro- 
ductive farmlands have been assessed 
at the same rate as poor farmlands. 
Grazing lands that have never been 
plowed have sometimes been assessed 
as farmlands because the original 
classification considered nearly level 
topography to be the essential qualifica- 
tion. Early classifications for tax-assess- 
ment purposes often were made under 
contract by persons who lacked train- 
ing and experience for such work. 

New advances in agronomy, soil sci- 
ence, and economics and records of 
crop yields now provide means for 
systematizing tax assessments. 

Many States are overhauling anti- 
quated assessment systems by using 
newer, more scientific methods. 

Among them is Montana, which 
started to reclassify its rural lands for 
this purpose. The technique, which is 
explained in Montana Agricultural 
Experiment Station Bulletin 459, uses 
the services of agricultural technicians 
and information from farmers, ranch- 
ers, soil surveys, and records of crop 
yields to classify lands according to use 
and yields. Grades of productivity 
associated with each use are expressed 
in terms of average acre yields of a 
major crop. Bushels of wheat are the 
measure of productivity for nonirri- 
gated lands. Tons of alfalfa are the 
measure of productivity for irrigated 
lands. The number of acres necessary 
to graze an animal unit for a specified 
time is the measure for grazing and 
pasturelands. 

The classification provides the basis 
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for subsequent dollar valuation and 
tax assessment. A number of steps are 
followed. County commissioners re- 
view the nature and number of in- 
equities resulting from existing classi- 
fication for tax-assessment purposes. 
They determine the availability of spe- 
cialists in soils, crops, economics, and 
other aspects of land classification and 
the availability of soil classifications, 
crop productivity and grazing-capac- 
ity maps, aerial photographs, county 
maps, and other materials. If a need 
for reclassification exists, meetings are 
held to inform the public and enlist 
support for the proposed program. 
The commissioners appoint the classi- 
fication staff, and a plan of operation 
is developed that is acceptable to the 
State board of tax equalization. 

The classification staff selects a few 
sample townships, which contain a 
cross section of the soils and types 
of farms or ranches in the county. 
Through soil studies, conferences with 
farmers, and reference to maps show- 
ing yields and productivity, levels of 
productivity are established for each 
land type within the sample town- 
ships. The classes of use and grades of 
productivity for each type of land are 
then mapped on work sheets, which 
also indicate ownerships. Work within 
the sample townships is carefully re- 
viewed, because it is to serve as a 
model for the rest of the county. The 
results of the classification work in the 
sample townships are presented at 
public meetings for review and possi- 
ble improvement. Finally the rest of 
the county is classified. 

Results have been encouraging. Two 
salient factors are that the county 
staffs have professional assistance and 
that the use of soil surveys insures a 
basis for establishing the production 
possibilities of land, uncomplicated by 
differences in managerial skill, labor, 
and capital. They are more consistent 
than the proposals of local groups 
might be without such aids. Public 
participation helps to generate in- 
terest, add information, and increase 
acceptance of the completed product. 

YEARBOOK  OP  AGRICULTURE  1958 

Precautions are taken to balance local 
opinions, which may reflect partisan- 
ship, and unconsidered differences in 
managerial skill against scientific in- 
formation about differences in land. 

A more comprehensive method for 
improving tax assessment of farm 
lands has been developed by the Ne- 
braska Agricultural Experiment Sta- 
tion. Details of the system are pre- 
sented in a publication, Valuation of 
Farm Land for Tax Assessment, Bul- 
letin 427, by Howard W. Ottoson, 
Andrew R. Aandahl, and L. Burbank 
Kristjanson. It was published in 1954. 

Whereas the Montana method, pub- 
lished in 1949, limits itself to estimates 
of actual and relative crop and pasture 
yields, the Nebraska method takes 
additional steps by converting esti- 
mated crop and pasture yields to net 
income per acre, which is converted to 
land value. 

The steps of the Nebraska procedure 
are: 

1. Make a soils map of the county if 
an adequate soil survey does not exist. 

2. Estimate the proportion of vari- 
ous crops and pasture commonly 
grown on each soil. 

3. Estimate average crop yields per 
acre for the soil-management system 
most commonly used on each soil. 

4. Estimate a net income (economic) 
rating for each soil. This involves the 
application of assumed long-term prices 
and costs to the estimated yields of 
crop and pasture production. To ob- 
tain net income per acre, expenses 
commonly associated with the typical 
cropping system for each soil are sub- 
tracted from the gross income. These 
expenses include charges for labor and 
management as well as for equipment, 
seed, and miscellaneous cash expenses. 
Cropping expenses may be based on 
estimated custom rates for hire of vari- 
ous crop operations, plus cost of the 
seed. Care must be taken that esti- 
mated custom rates are not warped by 
unusual conditions of supply and de- 
mand for such services. If certain oper- 
ations arc seldom done by custom hire, 
it may be necessary to calculate a rca^ 
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sonable rate. Custom rates are useful 
because they include charges for labor 
and management as well as expenses 
for operating the machinery. Custom 
rates also conform with tax assessment 
practices by using average costs per 
acre to arrive at net income, regardless 
of variations in cost that might occur 
from individual differences in farm 
size. The income estimate for each soil 
is supplemented by a relative economic 
rating. This is accomplished by assign- 
ing a rating of 100 to the soil deter- 
mined to have the highest net income 
per acre, and assigning proportionate 
ratings to soils with lower net incomes 
per acre. If pasture appears to be a 
more profitable use than crop produc- 
tion on a particular soil, the rating or 
income level of pasture use will be se- 
lected unless the size and location of 
the soil tract indicate that such use is 
impractical. 

5. Measure the acreages of each soil 
on each assessment unit. The assess- 
ment unit might be 40 acres, a fraction 
thereof, or a farm of whatever size. 

6. Calculate a weighted economic 
rating for each assessment unit. This is 
done by multiplying the acreage of 
each soil by its economic rating (in- 
dex). The sum of all the products is 
divided by the total acreage in the as- 
sessment unit. 

7. Estimate the approximate sale 
value for each assessment unit, without 
buildings, on the basis of the economic 
rating. This requires a study of selected 
farm sale prices over a considerable 
period, and comparison of sales prices 
to estimated economic ratings. Farm 
sale prices are a check on accuracy of 
the relative economic ratings. They 
also provide a reference point to which 
the economic ratings can be tied to 
sale value. Further, farm sale prices can 
be used to convert economic ratings to 
sale values, in the case of tracts that 
have seldom been on the land market. 

8. Calculate the adjusted sale value 
if there are farm buildings on the tract. 
This requires rating of types, adequacy, 
and quality of buildings and reference 
to farm sales. 
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9. Estimate the adjustment in sale 
value that is necessary according to lo- 
cation of the farmstead from schools, 
churches, market centers, recreational 
facilities, and roads. Opinions of farm- 
ers and information about farm sales 
are useful in making this determination. 

10. Estimate the sale value of assess- 
ment units with buildings, according 
to economic ratings of the soil, with 
adjustments necessary for buildings, 
and location of the farmstead. 

Originators of the method recom- 
mend that the county assessor enlist 
support from a volunteer committee 
of farmers, agricultural technicians, a 
school administrator, and a realtor. 
That assistance would be particularly 
helpful in review and criticism. 

The Nebraska method is based on sci- 
entific information and the experience 
of the people affected. Public partici- 
pation makes the results more accurate 
and better understood and accepted. 
Successive steps and techniques of the 
classification are presumably recorded 
and available for inspection or change 
if a need arises. 

FEW SYSTEMS of land classification 
exist that completely cover large areas. 
The United States Census of Agricul- 
ture provides nationwide coverage of 
information classified as to land tenure, 
use, crop yields, value, and other 
items. Useful as this information is for 
many purposes, other systems, such as 
the ones I have discussed, are neces- 
sary for the study of certain problems. 

The information from any system of 
land classification can become obsolete. 
Changes affect the physical as well as 
the economic productivity of land. 
Better crop varieties and improved 
farming practices sometimes have mul- 
tiplied earlier crop yields. Prices and 
costs often change considerably and 
with short notice. The rapidity of eco- 
nomic changes emphasizes the need for 
economic classifications so designed 
that necessary revisions can be made 
quickly and efficiently. 

Classifications of land income and 
value are quickly affected by fluctua- 
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tions in prices and costs and by changes 
in crop yields and technology. Never- 
theless, they can be systematically re- 
newed if they are based upon classifi- 
cations of crop yields that in turn are 
supported by soil surveys. It is essential 
that the original classifications preserve 
the identity of the various land or soil 
types and the supporting physical and 
economic assumptions. If the data sup- 
porting the original classifications are 
lost, there is no basis for adjustment, 
and the entire task must be done over. 

A révisable system of this type is 
illustrated by the Nebraska method. 
If assumed prices and costs change ma- 
terially, the classification could be ad- 
justed by substituting new estimates 
against the acreages of anticipated crop 
and pasture yields. If improved farm- 
ing practices or superior crop varieties 
significantly change yields, necessary 
adjustments could be applied to the 
recorded acreages of the various soils. 
In turn, the adjusted physical yields 
could be reconverted to income and 
land value. If the farm buildings and 
access to roads, markets, and other 
necessities change materially, adjust- 
ments in value could also be made be- 
cause these items are separately re- 
corded in the total valuations. 

Land problems are so numerous and 
different that countless formalized sys- 
tems of classification would be neces- 
sary to throw light directly on each. 

Limited time, funds, and talent re- 
quire compromise of aspirations as well 
as some methods that can be put, with 
care, to more than one use. 

The scarcity of basic data on land 
and the high cost of gathering it make 
people search for information already 
available in completed land classifica- 
tions. Any system of land classification is 
primarily planned for a single purpose, 
but its information invariably is used 
for other objectives, if it appears useful. 

Additional uses of the information 
from a given system of land classifica- 
tion may be determined if the poten- 
tial user can inform himself of the data, 
techniques, and assumptions that sup- 
port the system. These items were dis- 
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cussed in connection with revisions of 
classification data. Given these data, 
the banker, buyer, farmer, or profes- 
sional worker can determine whether 
the available information is usable, 
and if it is usable, whether it is suitable 
in unchanged form or whether supple- 
mental information and modifications 
must be made. 

To illustrate, the reader is again re- 
ferred to the Nebraska method of eval- 
uating farmland for tax assessment pur- 
poses. The primary purpose of this 
classification is obvious, but approxi- 
mated sales value and land income per 
acre are also apparent although the 
original technique indicates that some 
adjustments might be necessary for 
farms of unusual size. Average acre 
yields of crops and pasture by various 
soils are also available to interested 
parties. The method has possibilities 
for supplementary classifications and 
uses other than its basic objective, if 
those who make it preserve the sup- 
porting information. 

Unwary parties have occasionally 
been known to put existing classifica- 
tions to uses for which they were not 
adapted. A simple illustration: A cer- 
tain acreage was classified as to average 
tonnage of alfalfa that might be ex- 
pected from the prevailing system of 
soil management and the nonirrigated 
farming. Plans later were made for irri- 
gating this land. It was reasoned that 
if 3 tons of alfalfa were produced with- 
out irrigation, 6 tons per acre could be 
expected with irrigation. On this basis, 
cost and return calculations indicated 
profitable irrigation. Irrigation was in- 
troduced, but the nature of the land 
was such that an excessively high water 
table developed, alfalfa and other crops 
were damaged, and costs for a drainage 
system were prohibitive. 

Part of the error may have been laid 
to the original classifier, who assumed 
that conditions of nonirrigated farming 
were evident in the classification. The 
user, on the other hand, did not check 
with him to determine whether the 
classification was accurate for irrigated 
conditions. 



Group action to develop 
and prOteCt land- We have to protect our re- 
sources of land and water and, as need arises, develop them. Many 
measures to that end can be applied by individuals on single 
farms, but others can be undertaken only by group action on a 
wider basis. Often the engineering and economic factors are com- 
plex, and it takes group action to provide the necessary technical 
help. By Fred A. Clarenbach and John Muehlbeier, agricultural 
economists. Farm Economics Research Division. 

PEOPLE THEMSELVES can organize to 
protect and develop land resources. 
How to organize and for what pur- 
poses are key points: The method se- 
lected for group action has to be based 
on what the group wants to get done. 

Such action has a long history. Many 
groups have been highly successful. 
Some have failed because they did not 
understand the engineering or eco- 
nomics of the project or because they 
did not have appropriate organiza- 
tional, administrative, or financial ar- 
rangements to do the job. 

Although the Federal Government 
has had a growing part in the work, 
activities of State and local govern- 
ments and private groups also have in- 
creased. Many of the major under- 
takings have involved cooperation 
among local, State, and Federal agen- 
cies and private groups. The processes 
of working together have not always 
been smooth. Different interests and 
jurisdictional disputes are bound to 
enter when many persons and agencies 
must get together. 

Some of the private groups are small, 
informal neighborhood associations. 
Some are large national organizations. 
Some are concerned primarily with 
the conservation of soil and water. 
Others give attention to conservation 
as one part of their wider interests. 

Among  the  national  organizations 

are the American Farm Bureau Fed- 
eration, National Farmers Union, 
National Grange, the National Associ- 
ation of Soil Conservation Districts, 
the Soil Conservation Society of Amer- 
ica, Friends of the Land, the American 
Watershed Council, Inc., Izaak Wal- 
ton League of America, the National 
Reclamation Association, the National 
Rivers and Harbors Congress, the 
American Municipal Association, the 
American Water Works Association, 
Conservation Foundation, Resources 
for the Future, Inc., the National As- 
sociation of Manufacturers, the Cham- 
ber of Commerce of the United States, 
Citizens Committee on Natural Re- 
sources, Council of Conservationists, 
American Forestry Association, Na- 
tional Audubon Society, National 
Parks Association, Wilderness Society, 
and others. 

Among the organizations that oper- 
ate on a State or area basis are the 
Ohio Valley Improvement Associa- 
tion, Brandywine Valley Association, 
New York Council for Stream Im- 
provement, Connecticut River Water- 
shed Council, Inc., Southeast Sprin- 
kler Irrigation Association, Georgia 
Water and Sewage Association, League 
of Wisconsin Municipalities, Feather 
River Project Association, Irrigation 
Districts Association of California, 
the  Salt-Wahoo  Watershed  Associa- 
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don, Stony Brook-Millstone Water- 
sheds Association, Inc., Four Lakes 
Watershed Alliance, Mound Branch 
Watershed Association, Little Trappe 
Farm Improvement Association, Devil 
River Watershed Cooperative Associa- 
tion, and Trees for Tomorrow, Inc. 

Many towns and counties are inter- 
ested in water supplies for domestic, 
industrial, and recreational uses and 
in protection against floods. Special 
districts have been organized to deal 
with problems of drainage, irrigation, 
floods, and soil erosion. 

Within State governments, many 
types of agencies administer land and 
water programs. Some are special 
boards and commissions set up to plan 
and administer the programs or to 
handle special segments, such as pol- 
lution control, development of small 
watersheds, or water rights. Often the 
agencies are part of a larger adminis- 
trative unit—for example, a depart- 
ment of conservation. State utilities 
commissions sometimes have jurisdic- 
tion over hydroelectric installations 
and rates. State boards of health typi- 
cally have responsibilities for abate- 
ment of water pollution. State depart- 
ments of agriculture frequently have 
important duties with respect to drain- 
age or irrigation. State colleges of agri- 
culture conduct programs of research 
and education relating to conserva- 
tion. Many States have formed forestry 
and park agencies. 

The Federal Government maintains 
the largest groups of professional per- 
sons directly concerned with the con- 
servation and development of land and 
water. Most are in the Department of 
Agriculture, the Department of the 
Interior, the Federal Power Commis- 
sion, the Corps of Engineers, Depart- 
ment of the Army, and the Tennessee 
Valley Authority. 

The chief agencies in the Depart- 
ment of Agriculture that deal with 
erosion control, watershed works, and 
land improvement are the Soil Con- 
servation Service, Forest Service, Agri- 
cultural Research Service, Farmers 
Home Administration, Federal Exten- 
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sion Service,  and Agricultural Con- 
servation Program Service. 

The chief agencies in the Depart- 
ment of the Interior concerned with 
similar activities are the Bureau of Rec- 
lamation, Bureau of Indian Affairs, 
Bureau of Land Management, Na- 
tional Park Service, Fish and Wildlife 
Service, and Geological Survey. 

A PERSISTENT question is how best to 
fit the many related agencies into a 
working scheme of overall organiza- 
tion. In the face of divergent client- 
group and agency-group interests, this 
is not an easy task. 

One problem is how to coordinate 
the activities of the various Federal 
agencies themselves. After the termina- 
tion of the National Resources Plan- 
ning Board, the major departments 
that have responsibilities in resource 
development organized a kind of clear- 
inghouse originally called the Federal 
Inter-Agency River Basin Committee 
and later designated as the Inter- 
Agency Committee on Water Re- 
sources. In addition, regional commit- 
tees were organized (for example, the 
Missouri Basin Inter-Agency Commit- 
tee), made up of field representatives 
of Federal agencies. Governors of the 
States of the region also are invited to 
attend the meetings or to send repre- 
sentatives. These and similar inter- 
agency committees have performed 
useful services, but they do not yet 
function as a legal or practical coordi- 
nating device. 

The primary conclusion reached by 
a Presidential Advisory Committee on 
Water Resources Policy was: The 
greatest single weakness in the Federal 
Government's activities in the field of 
water-resource development is the lack 
of cooperation and coordination of the 
Federal agencies with each other and 
with States and local interests. This 
has been occasioned by the fact that 
the Federal interest in water-resource 
development has been expressed in dif- 
ferent laws that have empowered 
different agencies to pursue particular 
programs for different purposes. 
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According to the committee, there 

has been inadequate coordination of 
the program of one agency with that 
of another and inadequate consulta- 
tion with and consideration of the 
interests of the States, local communi- 
ties, and individuals most vitally 
affected. The close connection between 
the development of water and develop- 
ment of land makes apparent the sig- 
nificance of this conclusion. 

Many proposals have been made for 
reorganization of Federal land- and 
water-resource agencies, but only rela- 
tively minor changes have been made. 
A persistent theme has been decen- 
tralization—a term with diverse mean- 
ings. Another persistent theme with 
variations has been cooperation or 
partnership. 

The organization plan recommended 
by the Presidential Advisory Com- 
mittee includes four elements. 

First, a river-basin, water-resource 
committee made up of representatives 
of Federal Departments having water- 
resource responsibilities, representa- 
tives of the affected States (appointed 
by the respective governors), and a 
permanent nonvoting chairman of 
each committee (appointed by the 
President). These regional committees 
would be the principal and continuing 
means through which the State and 
Federal agencies would coordinate 
their development activities. Each 
committee would prepare and keep 
up to date a comprehensive plan for 
the development of water and related 
land resources. Each committee also 
would recommend an annual work 
schedule to be reflected in the budget 
requests of each cooperating agency. 

Second, a permanent Inter-Agency 
Committee on Water Resources com- 
posed of the heads, or other major offi- 
cials, of the chief Federal agencies with 
responsibilities in this field. This Com- 
mittee would be the high-level medium 
for coordinating the interrelated activ- 
ities of the several agencies. It would 
advise the President and also would be 
the channel for communication be- 
tween the President and the Federal 

representative on the regional com- 
mittees. 

Third, a Coordinator of Water Re- 
sources, in the Executive Office of the 
President, to be permanent chairman 
of the Inter-Agency Committee. With a 
small staff, the Coordinator would 
cooperate with the Bureau of the 
Budget and the Council of Economic 
Advisers in the evaluation of depart- 
mental requests for appropriations. He 
also would help in reconciling water- 
resource policies with other Federal 
policies. He would seek to develop a 
long-range public works planning. He 
would take the lead in establishing 
principles, standards, and procedures 
to be used by Federal agencies in the 
development of water-resource pro- 
grams and projects. He would prepare 
for the President an annual report on 
the development of the Nation's re- 
sources of land and water. 

Fourth, a Board of Review for Water 
Resources Projects, to be established 
in the Executive Office of the Presi- 
dent. The board would consist of three 
persons, appointed by the President, 
who would devote full time to duties 
of the board and would report to the 
President through the Coordinator of 
Water Resources. This kind of review 
board, which has been recommended 
frequently by other study commissions, 
would be expected to provide expert, 
objective advice on the engineering 
and economic feasibility of proposed 
major projects. The members would 
have had no part in promoting or 
planning projects under review, nor 
would they be involved in the subse- 
quent construction of such projects. In 
addition to reviewing individual proj- 
ects with the aid of a small staff, the 
board would evaluate all reports on 
basin or regional plans, in the light of 
congressional policies and the criteria 
established by the Coordinator. The 
review board would be empowered to 
recommend any modifications in pro- 
posed projects or programs considered 
desirable from a comprehensive nation- 
al viewpoint, to recommend changes 
in criteria for planning and selection 
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of projects, and to advise on other 
questions referred to it by the President 
or the Coordinator. 

ANOTHER ASPECT is how to coordi- 
nate State and Federal activities with- 
in the State. 

Within the State governments, prob- 
lems of organization and coordination 
of agencies and programs are often 
similar to those encountered at the 
Federal level. Different and sometimes 
largely independent State agencies are 
concerned with collection of basic 
data, land-use inventories, and land 
classification, forestry, drainage, irri- 
gation, flood control, water rights, pol- 
lution control, review of proposed Fed- 
eral projects, and assistance to general 
local governments and to special units, 
such as soil conservation districts. 

Some States have prepared compre- 
hensive plans for development of their 
resources and to coordinate State ac- 
tivities. Efforts of this kind may require 
the reorganization or expansion of 
existing administration. At a mini- 
mum, they will necessitate setting up 
some kind of council of State agencies 
for natural resources. 

The Council of State Governments 
in the publication, State Administra- 
tion of Water Resources, in 1957 said: 

"Existing agencies in many States 
have a record of substantial achieve- 
ments. But in the face of increasing- 
demands and strains on present struc- 
tures and arrangements, careful con- 
sideration should be given to proposals 
for agency organization conducive to 
a higher degree of program unifica- 
tion. Each State will need to decide 
which elements of such proposals will 
be useful and feasible in its particular 
situation." 

Units of local government and many 
special districts often lack some ele- 
ments of functional authority or finan- 
cial power that are necessary if 
an adequate job of protecting and 
developing local land and water 
resources is to be done. 

Many units cover areas that are too 
limited in size and seek to carry out 
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programs that are not well coordinated 
with projects and activities in neigh- 
boring related areas. Cosponsorship of 
multiple-purpose projects by several 
units of local government often leads to 
difficulties in allocation and accept- 
ance of the responsibilities. Frequently 
there is a tendency to rely heavily on 
Federal and State agencies for techni- 
cal planning and for financing locally 
desired projects. 

WE CAN PRESCRIBE no easy or uni- 
versally applicable solutions for these 
problems. We can suggest several 
guidelines based on observations and 
experiences over the country. 

An early step is to provide for wide- 
spread discussion of any proposed 
project—the physical and economic 
problems, remedial measures, organi- 
zational arrangements, and sharing of 
costs and administrative responsibility. 
The whole community should know 
and understand the proposal if the 
project is to be effective. All interested 
persons should have an opportunity to 
participate in the planning and mak- 
ing the decisions. Technicians of State 
and Federal agencies should make 
their contributions. All groups thus 
can help to develop or adapt proposed 
programs to local needs. This kind of 
procedure is especially important in 
programs administered in large areas. 

Community groups can improve 
their chances for a successful project 
by forming an organization that can 
raise the funds necessary for planning, 
constructing, and maintaining the im- 
provements. The funds available for 
construction often are adequate, but 
funds for operation and maintenance 
often are not. 

Land-use regulations and zoning 
ordinances can be used to help direct 
the orderly development of land and 
water. Sometimes they can be used 
also to make unnecessary a large out- 
lay of funds at a later date for protec- 
tive works. Both can be used by local 
organizations to help direct private 
development along lines that are in 
the public interest. Only local people 
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can apply these powers in most States. 
In a few States, zoning of flood plains 
may be initiated by the State. Ordi- 
narily, however, these powers are pro- 
vided by the State, through enabling 
legislation, for use by local people. 

As more and more programs and 
projects are proposed, they may con- 
flict with each other, overlap, affect 
one another adversely, or even damage 
adjoining areas. Here is an oppor- 
tunity for the State to minimize diffi- 
culties by giving appropriate direction 
to local efforts. Only through effective 
State participation can serious prob- 
lems be avoided. 

Differences of opinion sometimes 
arise within a State over proposed 
Federal programs. The State govern- 
ment then has an opportunity to act 
as a relatively impartial agency, con- 
sidering the desires of both those for 
and those against the proposal. The 
State can arrange for an independent 
study and make the findings available. 

States are asked for their views in 
connection with proposed Federal pro- 
grams. To the extent that they are 
prepared to take part in the planning 
process or are prepared to make a 
thorough analysis of proposed projects, 
they can help greatly in adapting Fed- 
eral programs to local needs and in 
coordinating programs. To do these 
various jobs adequately, however, the 
State governments need to be organ- 
ized effectively. They also need staff 
and funds that will permit them to act 
on an informed basis. 

The States could stimulate the pro- 
tection or development of land and 
water by sharing in the cost. Some 
localities do not have the resources to 
undertake needed work. Also, to the 
degree that sharing of costs appears to 
bring out better judgment in the use 
of public funds, States and local groups 
might pay more of the cost of the Fed- 
eral programs they demand. 

Inequities exist in cost-sharing ar- 
rangements. Local people bear almost 
all the costs of some public improve- 
ments. In these instances, they vote on 
the question before the improvements 

are made. Although the Federal Gov- 
ernment makes little or no contribu- 
tion to these improvements, the na- 
tional public interest in some of them 
may be very high. The cost of other 
public improvements is borne largely, 
if not entirely, however, by the Federal 
Government. There is no direct con- 
trol over these expenditures by either 
local people or the States. There may 
be limited national public interest in 
these improvements in some instances 
because the benefits are mainly local. 
In the interest of greater equity be- 
tween those who benefit from proposed 
projects and those who bear the cost 
and in the interest of providing the 
people with more direct choice as to 
how public funds shall be spent, new 
arrangements for Federal-State-local 
cooperation in this matter may be 
desirable. This might include both the 
manner and the amount of cost sharing. 

MANY OPPORTUNITIES exist for mak- 
ing local-State-Federal cooperation 
more effective and equitable. 

One of these opportunities lies in the 
selection by local groups of the type of 
local organization best suited to their 
needs. The organization should have 
the powers needed to carry out the 
program chosen. 

A second opportunity lies in active 
State leadership. This involves having 
a strong State agency with sufficient 
resources to be able to work actively 
with local, Federal, and other State 
agencies. It necessitates cost sharing 
in some instances. 

A third opportunity exists in pro- 
viding for greater and more uniform 
cost sharing in Federal programs. Pri- 
vate beneficiaries could be expected 
to pay more in relation to their direct 
benefits. 

Working along the lines suggested, 
responsible groups could be expected 
to achieve more solid progress in the 
protection and development of land 
and water resources. The country also 
could expect greater discretion in the 
use of public funds, better coordination 
of programs, and fewer conflicts. 



A new program for 
DGlXGr llVlIlg« Can people in so-called depressed 
rural areas gain progress and stability using mainly their own re- 
sources? Can they—by taking thought and action—overcome ob- 

stacles rooted in old economic, cultural, and physical conditions— 
obstacles like traditional land-tenure systems, lack of resources, 
restricted opportunities off the farm that perpetuate an unbal- 
anced man-land relationship, limited markets for new crops, and 
inadequate zoning? By Joseph C. Doherty, Office of Information. 

THE RURAL DEVELOPMENT PROGRAM 

started early in 1955, when the Secre- 
tary of Agriculture issued a report that 
delineated nine areas in which farm 
income generally was low. 

The report—"Development of Agri- 
culture's Human Resources"—sug- 
gested changes in Government and 
private programs and activities to help 
improve the economic and social con- 
ditions of these areas on a permanent 
basis. 

Representatives of Federal depart- 
ments and land-grant colleges in 28 
States met shortly thereafter to chart 
methods of implementing the Secre- 
tary's recommendations. 

Their main recommendations were 
to form State committees to foster de- 
velopment projects in low-income rural 
areas; organize selected counties or 
areas for a systematic development 
program; to begin surveys in develop- 
ment areas, centering mainly on farm 
improvement, market potential, and 
needs for jobs off the farm; and to 
stimulate private initiative to con- 
tribute to development projects. 

Several States subsequently formed 
advisory committees, which selected 
areas in which to begin rural develop- 
ment. Starting a local program gener- 
ally followed this pattern: Organizing 
a citizens' planning committee, making 
a study of existing problems, and start- 
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ing projects that seemed to have some 
immediate possibility of success. 

The program received further im- 
petus in 1956 through a small appro- 
priation in the Federal budget. Funds 
were earmarked for direct assistance 
to pilot areas. 

The direct assistance has been mainly 
the time and skills of agency employ- 
ees. State extension service staffs added 
workers for the program. They under- 
took meetings with small farmers, com- 
munity groups, and development com- 
mittees. The Soil Conservation Service 
stepped up its technical work in de- 
velopment areas, and in the first year 
of the program mapped nearly 450 
thousand acres. 

Other Federal and State agencies 
made special services available to the 
pilot areas to develop better methods 
of assisting rural communities in solv- 
ing their chronic economic problems— 
limited land, a need for more off-farm 
jobs, and a lack of proper job training 
and guidance for rural people. The 
Farmers Home Administration en- 
larged its staffs in several counties. 
Agricultural Stabilization and Conser- 
vation Committees in several States in- 
creased the amount of money available 
for conservation work on small farms 
in these counties. Agricultural experi- 
ment stations provided technical aid 
for surveys and other research in pilot 
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counties and the tabulation and publi- 
cation of results. 

SOME I GO RURAL COUNTIES in 30 
States by early 1958 had been selected 
as "pilot or demonstration" areas in 
the Rural Development Program. 
(This includes single-county and mul- 
ticounty areas.) 

Economic planning groups were es- 
tablished in most of these areas. Called 
rural or resource development com- 
mittees, they consisted of local citizens. 
Government workers had an advisory 
role. 

A main objective of the Rural De- 
velopment Program has been to help 
underdeveloped rural communities or- 
ganize such planning groups that 
would consider the solution to im- 
portant economic problems, including 
the use of land, as part of a unified 
program of development. 

The aim has been to encourage local 
people to think about the long-term 
future of their areas. Also rural de- 
velopment committees would serve to 
keep up interest in development proj- 
ects and gain communitywicle support 
for difficult, often costly adjustments 
and improvements. 

The committees have had three prin- 
cipal responsibilities in the program : 
To evaluate the resources and needs 
of their areas in the country and towns; 
develop plans for improved use of re- 
sources; and promote acceptance of 
area development as a unified, well- 
coordinated, and continuous commu- 
nity interest. 

The rural development committees 
should not be confused with the county 
land-use planning groups that existed 
before 1942. Rural development plan- 
ning committees have maintained 
pretty much a locally organized, in- 
formal character. They have usually 
included representatives of nonfarm 
agencies and interests. The problems 
they have taken up go beyond agri- 
culture and land planning, although 
farm development, where possible, has 
had a central place in most programs. 

Rural development nevertheless was 
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envisioned as essentially a local pro- 
gram, organized and carried out by 
local leaders and resources. 

The Under Secretary of Agriculture 
made this clear when he explained the 
program to a congressional committee 
soon after publication of the report on 
low-income farming areas. 

"This will not be a program domi- 
nated, administratively or financially, 
from Washington," he said. "We in- 
tend that the program will be the cata- 
lyst which brings about the actions at 
the local level which the people them- 
selves desire. For every dollar and every 
decision at the Federal level, there will 
be many decisions at the State and 
local level." 

The term "self-help" fits the Rural 
Development Program exactly. Exper- 
imental by design, the program above 
all has been an experiment in bringing 
leaders in business, farming, and civic 
and community affairs into the guid- 
ance and coordination of service and 
education projects involving State and 
Federal agencies. 

Obviously, the Rural Development 
Program is just one approach and one 
means of focusing attention on rural 
problems. 

The improved use and management 
of land have been one part of a broader 
concern with the economic social and 
educational needs of rural people in 
pilot counties: Land, other natural re- 
sources, manpower, and community 
facilities and services are the raw mate- 
rials of program planning. 

By reviewing a typical county pro- 
gram, we can see a planning commit- 
tee at work and the amount of interest 
in land use in a community. 

Avoyelles Parish, in east-central Lou- 
isiana, organized a development pro- 
gram in January 1957. About half of its 
total acreage is in cultivation. The rest 
is forests and swampland. Of about 
4,400 farms in the Parish, 70 percent 
were owner operated in 1954. Nearly 
two-thirds of the farmers sold an aver- 
age of less than 2,500 dollars' worth of 
products. The average farm had 20 
acres in row crops, chiefly cotton. 
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The Avoyelles development group 
early in 1957 set major goals for a pro- 
gram in a statement of objectives in 
which these ideals were expressed: 

"Prepare soils map showing soils of 
various areas in Avoyelles. 

"Seek to release acreage of land tied 
up by old folks on welfare. 

"Encourage use of more fertilizer 
and adapted varieties of crops. 

"Increase size of farms where re- 
quested and when possible. 

"Get one or more communities to 
adopt intensive agricultural practices." 

One community in the Parish was 
chosen by the development group to 
adopt intensive agricultural practices. 
Technicians prepared a soil map for 
the community and explained it to 
farmers. Technical advice and land- 
development tools, such as drainage 
equipment, were made available to 
farmers as part of the continuing proj- 
ects in the community. 

Farmers in one other community 
wanted to increase the amount of land 
available for cultivation. Discussion at 
regular community meetings brought 
out two men owned—but did not till— 
most of the land. The committee got 
the owners to agree to sell some of their 
land and arranged for credit so that 
small farmers could buy it. 

A similar problem was to obtain re- 
lease of tillable land owned by older 
people who received most of their in- 
come from such sources as old-age and 
survivors insurance. 

Other projects in Avoyelles Parish 
were to develop industry, improve fish- 
ing and hunting facilities to attract 
sportsmen, and develop better health 
services. 

THE RANGE of economic and social 
conditions or possibilities for improve- 
ment in farming, industry, and com- 
munity development varies greatly 
among counties and areas. 

In his second annual report on the 
Rural Development Program (Sep- 
tember 1957), the Secretary of Agri- 
culture mentioned that point. 

"Dent    County    in    the    Missouri 
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Ozarks," the report said, "has fewer 
than 1,500 farm families on farms that 
are half in timber. In Sandoval County, 
N. Mex., a majority of the Spanish- 
American farm families live on tiny 
plots of land and enjoy few health, 
education, and recreation facilities. 
Stevens County, Wash., produces 
mainly wheat, feed grains, and hay. 
Many farms in the county have a large 
acreage." 

Despite the wide differences among 
pilot counties in climate, crops, re- 
sources, manpower, farm tenure, and 
size of units, members of local develop- 
ment committees have recognized land 
use as a basic problem and have de- 
voted a number of projects to studying 
the subject and improving the land re- 
sources. 

Some of these projects have strength- 
ened work already underway. Others 
have marked a new interest in long- 
range planning as a way to augment 
income. County groups have studied 
or undertaken projects having to do 
with reforestation, new crops, demon- 
strations of fertilization, zoning, assess- 
ment of industrial sites, landlord- 
tenant relationships, development of 
recreation, and drainage projects. 

County and community leaders also 
have shown interest in surveys, records, 
interviews, and other studies that can 
give planners, businessmen, and offi- 
cials a better grasp of economic and 
social conditions in rural areas. 

Some 80 surveys were reported in 45 
counties in 1957. They included data 
on land use, land-treatment practices, 
land potential, and the ratio of people 
to land. Questionnaires in the Arkan- 
sas Rural Development Program, for 
example, contained such questions as : 
"How many acres of land do you 
rent?" and "Did you lime cropland 
this spring?" One section deals with 
"cropland use and yields." 

I have mentioned an important ini- 
tial project in the Rural Development 
Program: Completion by Soil Conser- 
vation Service of soil surveys and map- 
ping in many development counties 
and areas. In the fiscal year 1957, the 
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first year funds were available, Soil 
Conservation Service workers did 42 
man-years of such work in 53 develop- 
ment counties. The usefulness of such 
surveys to county planning committees 
and to farmers themselves is great. 

A REVIEW of typical projects that 
committees have inaugurated or spon- 
sored indicates the wide range of 
interest in land use and its place in the 
Rural Development Program. 

A group in Covington County, Miss., 
conducted a countywide campaign to 
encourage farmers to plant pine seed- 
lings on their idle acres. Agricultural 
agencies in the county cooperated, and 
young people did much of the actual 
planting. 

Expansion of production of grain 
sorghum was an initial aim in west- 
central Kentucky, where a county 
group reported that it is a crop well 
suited to soil in the county. 

Extension Service people, working 
closely with a local produce associa- 
tion, started a commercial vegetable 
project in Franklin Parish, La. Farm- 
ers increased their production of peas, 
beans, and sweetpotatoes. 

Vocational agriculture instructors in 
a Tennessee mountain community 
held classes to encourage farmers— 
who had never done so before—to 
grow specialty vegetables for market. 
The first results were the production 
of 200 acres of peppers, which were 
sold to a canner. 

Traditional systems of land tenure 
have long been identified with low 
incomes and a lack of agricultural 
progress in some places. As one Louisi- 
ana Parish committee put it, "The 
tenant feels no responsibility to im- 
prove his place, and the landlord is 
satisfied to let it remain in a rundown 
condition." A North Carolina com- 
mittee said flatly, "The existing tenure 
pattern does not lend itself to progres- 
sive farming." 

Rural development leaders in several 
counties have recognized and tried to 
meet this problem in the face of many 
obstacles rooted in the economic, cul- 
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tural, and physical situation of their 
area. One pilot county, as an example, 
reported that new agreements, worked 
out among some farmers, should lead 
to a more stable tenure and to better 
farming. 

Another chronic problem is the lack 
of enough land on small farms to per- 
mit adequate production. Small farm- 
ers may have too little money to buy 
more land, and credit may not be 
available to them. Some counties have 
made plans to undertake this difficult 
phase of rural development possibly 
by farm consolidation; attempts to 
release land held by large-scale owners 
and older people who have retired 
from farming; special credit to help 
small farmers increase their holdings; 
and drainage and land rehabilitation. 

Off-farm job opportunities, training 
in industrial skills, and other industrial 
projects have a direct bearing on this 
work. Money earned in towns can help 
pay for farms or enable some to farm 
part time and release land that will 
help to make up economic units for 
others. 

Industrial development has held a 
central place in the thinking of rural 
communities. It was estimated that 
some 2,400 organized groups in the 
United States were competing in 1957 
to get new plants and new companies 
to move to their communities. 

Rural Development Program com- 
mittees have had some advantage in 
this competition because they usually 
have drawn on a larger number of 
individuals who understand better the 
total county resources and have ac- 
curate information on sites for fac- 
tories, access to water and power, 
roads and transportation, nearness to 
marketing centers and raw materials, 
zoning for industry development, and 
similar matters, all of which are im- 
portant in industrial development. 
Besides, many of these committees have 
had the special technical services of 
the State university and the State 
industry development agency. 

People in Kentucky reported con- 
siderable planning for long-range in- 
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dustrial uses in the State's program 
areas. For example, 20 acres had been 
leased for a new factory in one county. 
Businessmen in another county raised 
a fund to buy an industrial park. A 
major railroad had taken an option on 
some 400 acres in a third county look- 
ing to its use for industry. These activi- 
ties did not come about as a direct 
result of the Rural Development Pro- 
gram, but they do indicate the kind of 
long-range industrial planning and 
site development that has been going 
forward in many rural areas. 

A development committee in Cum- 
berland County, Va., published a de- 
tailed study of available industrial 
sites in the county, including maps of 
the site location, information on avail- 
able transportation and water, proxim- 
ity to markets and sources of raw ma- 
terial, and site ownership. The study 
also included information on the labor 
supply. 

The construction of a large industrial 
plant in an Ohio pilot county raised 
major issues of rural and urban zoning. 
The county previously was almost 
entirely rural, without even a railroad 
spur line. A subcommittee on planning 
and zoning was formed to inform citi- 
zens about the purpose and importance 
of zoning, establish a county zoning 
commission, carry out research on land 
use to provide facts for county officials, 
and develop land-use and zoning regu- 
lations. 

IN THE SHORT TIME it has operated, 
the Rural Development Program has 
stimulated new interest in long-range, 
coordinated economic development in 
the pilot areas. Programs and research 
projects in some areas have generated 
an informed concern about such issues 
as trends in farming, improper land 
use, the need for off-farm jobs, and 
realistic training programs for youth. 

In many areas, committees at the 
local level—informal, volunteer, and 
without legal or governmental author- 
ity—have planned and inaugurated 
sound development projects. 

We cannot measure the exact value 
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of their efforts to arouse an awareness 
of what economic improvement can 
mean to an area. We cannot measure 
exactly their importance in gaining 
community understanding. Without 
such an overall planning group, how- 
ever, a broad program involving many 
community interests very likely would 
fail. 

Some observers have raised questions 
regarding the ability of local develop- 
ment committees to accomplish funda- 
mental objectives. They ask: 

With no legal authority and little 
financial resources, can committees 
bring about significant farm consoli- 
dation, so important to efficient farm- 
ing in many of these areas? 

Are such informal, community-based 
planning groups in a position to advo- 
cate realistic, essential changes needed 
in some rural areas? 

Can these committees make signifi- 
cant and permanent changes in tenant- 
landlord arrangements rooted in the 
social, economic, and cultural environ- 
ment of certain areas? 

If the large-scale production of new 
crops—vegetables or berries, for ex- 
ample—affects adversely an area mar- 
ket, will the development program 
have enough flexibility to encourage 
adjustment to these new market con- 
ditions? 

These—and similar—questions de- 
serve conscientious consideration. 

We might sum them up in this way: 
Can immediate, local solutions to 
chronic problems caused by low in- 
come in some rural areas be reconciled 
with the need for broader, national 
solutions? 

The answer must be yes, of course. 
Henry Simons in his book. Economic 

Policy for a Free Society, said: 
"Democratic process is an invention 

of local bodies. Free, responsible local 
bodies correspond, in the political sys- 
tem, to free, responsible individuals or 
families and voluntary associations in 
the good society. A people wisely con- 
serving its liberties will seek ever to en- 
large the range and degree of local free- 
dom and responsibility." 



Information on land 
IrOm airpnOlOS* A method used to detect changes 
in enemy targets in wartime has been put to important and in- 
teresting peacetime uses. Photographs from the air, carefully 
compared, give basic data on changes in the use of land with 
savings in time, money, and effort. By Henry W. Dill, Jr., agri- 
culturist, Farm Economics Research Division. 

To HELP us evaluate the changes in the 
use of land, we borrowed a leaf from 
wartime experience and developed a 
method of airphoto interpretation. 

The method uses an adaptation of 
standard photointelligence procedures 
used during the Second World War. 

In military practice, reconnaissance 
planes take airphotos of enemy target 
areas at frequent intervals—weekly, 
daily, or of tener. The newest ones are 
studied and compared with those 
taken previously to detect any change. 
Much information is obtained or can 
be deduced from knowledge of new 
installations, changes in gun positions, 
changes in numbers and types of ships, 
airplanes, and so on. 

In a somewhat similar procedure, 
we use two or more sets of airphotos of 
an area to measure land clearing, re- 
version of cropland to idle or forest 
land, shift of farmland to urban use, 
rate of gully growth, the use of conser- 
vation practices, and so on. Examples of 
these changes are shown in the photo- 
graph section that follows page 384. 

The changes in the use of land 
concern many people—farmers, busi- 
nessmen, manufacturers, bankers, econ- 
omists, real-estate developers, city 
planners, students, and Government 
agencies, all of whom are affected in 
one way or another. 

Agricultural economists particularly 
must be able to answer questions about 
the costs and benefits of clearing land, 
shifts of farmland to urban develop- 

ment, and the progress of some farm 
programs. They need certain basic in- 
formation about the type and location 
of the changes and their extent. 

Detailed field surveys are a usual 
way used to provide location maps, 
acreage figures, and other informa- 
tion, but often too little time and 
money are available for adequate field- 
work, especially when it may need to 
be repeated at intervals. 

The accuracy of sample coverage by 
survey methods often is not reliable 
because of sampling difficulties and 
insufficient basic data. Some shortcut 
method is needed therefore to provide 
certain information quickly, economi- 
cally, and with reasonable accuracy. 
That is the reason for using airphoto 
interpretation to study changes in land. 

UP TO ABOUT 1947 only one air- 
photo coverage was generally avail- 
able for most agricultural areas. Most 
of these photographs were taken be- 
tween 1938 and 1940 by commercial 
firms under contract to the Depart- 
ment of Agriculture. Copies of them 
can be obtained from the Commodity 
Stabilization Service. 

Most of the farmland in the United 
States is now covered by two or more 
sets of airphotos made for the Com- 
modity Stabilization Service, the Soil 
Conservation Service, or the Forest 
Service. The early photographs are for 
1938-1940 and the later coverage is 
from 1952. The availability of photo- 
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graphs for two periods permits detailed 
study of the two sets for the purpose of 
identifying, locating, and measuring 
areas where land use has changed. An 
estimate of the rate of the changes also 
can be made. 

THE AIRPHOTO METHOD we use in- 
volves several steps. 

First, we select the two or more sets 
of photographs that cover the area 
under study. Ordinarily, contact prints 
with a scale of i : 20,000 (1 inch= 1,667 
feet) are used. These prints, made from 
the original negatives, usually have the 
best contrast and clearness for study 
purposes. 

We use stereoscopic photo cover- 
age—that is, each photograph overlaps 
the adjoining one by about 60 percent. 
This provides two photographic views 
of the same land area, each taken from 
a different position of the air camera 
along the flight line the plane is follow- 
ing. The two camera positions are 
comparable to the relative positions 
of the eyes of anyone who looks at the 
photographs. When the two photo- 
graphs are viewed under a stereoscope, 
we get a three-dimensional representa- 
tion of the surface of the land. 

Then we establish the boundaries of 
the area under study on the more 
recent set of photographs. The area 
may be a township or county, or it 
may be a selected sample area or a 
watershed. Usually the boundaries 
have been established on topographic 
maps of the Geological Survey or other 
available maps. The boundaries are 
transferred to the photographs, and 
the stereoscope is used to locate those 
along ridges or other natural features. 

When the area boundaries have been 
marked, match lines are put on each 
photograph to show the portion that 
is to be used. As the different photo- 
graphs of the study area overlap each 
other in the direction of flight as well 
as on each side, lines must be marked 
on each to show the portion that is to 
be used. This is to make certain that 
no part of the area under study will be 
overlooked and to avoid duplication. 
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The actual interpretation can now 
begin. This is a detailed comparison of 
the two or more sets of photographs. 
In practice, we study the two sets, 
using a magnifying glass to locate all 
evident areas of change. The areas in 
which changes are suspected are then 
studied in detail; a stereoscope is used 
to make more positive identification. 
When changes are identified, the area 
is outlined on the photograph and is 
marked with an appropriate identify- 
ing or classifying symbol. 

The details of identification and the 
amount of precision desired or de- 
veloped vary with the requirements of 
the problem, the scale and time of year 
of the photographs, and the skill of the 
interpreter. 

Some studies, for example, may re- 
quire only data on major changes in 
land use, such as clearing forests for 
cropland or the acreage of cropland 
taken over for urban use. It is usually 
desirable to have more detail for most 
studies. In a North Carolina study, we 
identified forest land in three classes to 
aid in estimating the costs of clearing. 

After changes in land use have been 
identified and the areas have been 
outlined on the photographs, the acre- 
ages of the various types of changes 
found must be estimated. To measure 
these areas, we use a clear acetate grid 
with a known number of dots—usually 
40—to the square inch. This grid is 
placed over each area to be measured, 
the dots are counted, and the number 
is recorded. We also get the total num- 
ber of dots within the match lines for 
each airphoto. The dot grid is used 
because it takes less time and is 
simpler and less expensive to use than 
a planimeter—a precision instrument 
for measuring area. 

Theodore C. Tryon, Gerald A. Hale, 
and Harold E. Young, of the Uni- 
versity of Maine, tested the dot grid 
and planimeter in comparative ex- 
periments. They found that the ac- 
curacy of the dot grid compares 
favorably with the planimeter. 

When the dot count—made by using 
the transparent grid—is completed, we 
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have the total number of dots for the 
area under study, as well as the num- 
ber that represents each class of the 
changes in land use. From these data 
we can calculate the percentage of the 
study area in each class of change. The 
percentage figures can then be applied 
to the total acreage of the study area 
to obtain the acreage of each type of 
change. 

Area data for counties and townships 
are available from the Bureau of the 
Census, Department of Commerce. 
Acreages in watersheds or sample areas 
can be measured from maps by using 
the planimeter. In some studies, we 
have found it desirable to identify and 
to measure the acreage of cropland as 
well as the acreage involved in land- 
use changes. For most studies, how- 
ever, the extent of change has more 
meaning when compared with the 
acreage of cropland than when it is 
expressed as a percentage of the total 
acreage studied. 

THE RESULTS obtained by using air- 
photo interpretation can be illustrated 
by some examples. 

In Long Acre Township, Beaufort 
County, N. C, which is in the lower 
Coastal Plain, land clearing has been 
going on for several years. There were 
11,758 acres of cropland in the town- 
ship in 1938. From 1938 to 1954, 2,590 
acres of cropland were cleared—297 
acres from brush, 594 acres from brush 
and scattered trees, and 1,699 acres 
from forest. Clearing for cropland was 
in process on an additional 598 acres in 
1954 when the photographs were 
taken. This was indicated by partial 
removal of the forest cover and the 
presence of felled trees pushed into 
windrows for burning. If we include 
the clearing already completed and 
clearing in process, 21 percent of the 
cropland in 1954 had been cleared 
during the previous 16 years. As a 
matter of further interest, only about 
200 acres of cropland had reverted to 
forest during the period of study. 

In Carlton Township, in Chicot 
County, Ark., in the lower Mississippi 
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Valley, there were 10,631 acres of 
cropland and 4,663 acres of perma- 
nent pasture in 1944. Two later sets of 
airphotos were available for this area 
for 1951 and 1955. A study of the 1951 
photographs showed that 469 acres of 
cropland and 33 acres of pasture had 
been cleared since 1944. We found 
that 2,219 acres of cropland and 753 
acres of pasture had been cleared 
between 1951 and 1955. This included 
clearing in process shown on the 1955 
airphotos. Clearing during these years 
amounted to 17 percent of the total 
cropland in 1955 and 9 percent of the 
pastureland in that year. We found 
that practically no cropland had re- 
verted to forest in Carlton Township 
during the period of our study. 

A different type of change in land 
use was studied in Moorestown and 
Chester Townships, Burlington Coun- 
ty, N. J. Here we were interested in 
the urban impact on agriculture. The 
two townships had 6,225 acres of crop- 
land in 1940. By 1956, 1,022 acres had 
shifted to urban or industrial use. On 
an additional 377 acres, the shift from 
agriculture to urban use was in transi- 
tion. In this category were 243 acres 
of abandoned cropland, 97 acres of 
former cropland on which construc- 
tion was in process, and 37 acres of 
cropland completely surrounded by 
housing developments. During the 16 
years, 16 percent of the former crop- 
land had shifted to urban use and 
another 8 percent was in transition. 
Some former cropland on lower grade 
land apparently was reverting to forest. 

It should be emphasized that these 
data are the best estimates that can be 
obtained, given the scale and quality 
of available photographs. Errors are 
confined generally to types of land use 
that have the least distinct character- 
istics for identification. For example, 
it may be difficult to distinguish 
between idle or abandoned cropland 
and lightly grazed pasture that has not 
had proper management. In most of 
the areas we studied, however, the 
extent of the transition classes of land 
use has been relatively small. 
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WITHIN THE LIMITATIONS I men- 
tioned, airphoto interpretation pro- 
vides basic data needed for economic 
analysis. We can identify and locate 
the areas where changes in land use 
have occurred. The photographs may 
be used as field location maps for 
detailed study. We can measure the 
acreage of change in use, and by com- 
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paring it with the size of the study 
area or the acreage of cropland, we 
can estimate the rate of change. 

The airphoto interpretation method 
is not a substitute for detailed field 
study, but we are getting suitable data 
in a relatively short time, at low cost, 
and with a minimum number of 
experienced workers. 

The face of our land 
lOOkS tO the Sky. To see its many features, we 
must get above it and look down. 

The airphoto is our best chance to get a bird's-eye view of our 
farms and ranches; from an airplane we only get a fleeting view. 

The photograph gives us the opportunity to study an area in 
detail, and we have a record of how things were at the time the 
picture was made. The natural red, green, black, gray, brown, 
tan, and yellow are black, white, and gray in an airphoto, but the 
story is there if we can interpret it. We can see a ñeld partly 
plowed, shocks of grain, the new farm pond, and the other marks 
people make on the land. 

Most of our agricultural areas have been photographed from 
above by private companies for the Department of Agriculture. 
Many have been photographed two or more times so that we can 
keep up with changes in the use of farmland. More than 6.6 
million square miles have been photographed since 1938. 

On the pages that follow are airphotos of typical farm regions 
throughout the United States. They were taken at a time when 
the characteristic patterns are most apparent. They give us 
another kind of tour, beginning in the Northeast and continuing 
generally southward and westward—more or less in the way our 
agriculture developed. 
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The well-drained sandy lands of Aroostook County in Maine (above) support intensive 
potato production. The wooded areas usually have poor drainage (September). The 
area shown in the picture below of a part of Hampshire County in Massachusetts is typical 
of the more intensive dairy sections. A sizable acreage is in grass; a minimum is in row 
crops. Much of the land is wooded, including some tracts that were once in cropland or 
pasture.    The photograph was taken in June. 
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The farms shown in this picture (above) of a lake plain in Monroe County, New York, 
are typical of the orchard and truck-farming area along Lake Ontario. The gentle 
topography and climate favor the intensive production of vegetables and fruits (October). 
In Cumberland County in New Jersey, as in many coastal sections, truck crops to be sold 
as fresh vegetables and for canning are grown intensively on drained tracts that are 
adjacent to the tidal marshlands (September). 



These farms (above) are in Lancaster County, Pennsylvania, in a section that has been 
intensively cultivated more than 200 years—with good management and careful attention 
to soil conserving practices (June). This part of Rockingham County in Virginia (below) 
is similar to many other areas of the Limestone Valley, where general farming and live- 
stock raising predominate. Sloping land is stripcropped. Tracts near the streams are 
kept in pasture.    This picture was taken in July. 
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The Bourbon County, Kentucky, area pictured above has a land pattern typical of the 
Kentucky bluegrass section. The gray areas with a scattering of dots (trees) are pas- 
tures. The round, black, white rimmed areas are stock ponds. The cultivated fields look 
almost white in the picture. Much of the land is in pasture and hay (the black areas) 
(October). Pitt County in North Carolina (below) has many intensively cultivated 
tobacco farms. The buildings along the roads include many barns used for flue-curing 
the fine-leaf tobacco. 



This part (above) of Beaufort County, North Carolina, is typical of many sections in the 
lower coastal plain of the Southeast, where drainage has been established by systems of 
ditch and tile lines. Undrained swampland can be seen on the left; some land next to the 
cultivated fields is partly drained. General farming is the major enterprise (February). 
Below is a part of Walton County, Georgia, which is typical of the Piedmont area where 
cotton was once the major crop. Two sets of terrace systems for control of soil erosion 
are visible. Those in operation appear in the white or cultivated areas. The older systems 
show in the darker gray areas.    Some are idle and reverting to forest (April). 
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This portion of Tifi County, Georgia, ib like many other sections of the Coastal Plain. 
Terrace systems permit intensive cultivation of the low ridges between the many stream 
channels. The stream areas are in pasture and woods. The gray area near the center of 
the picture is a pecan orchard (March). This view of Polk County in central Florida 
(below) shows the usual pattern of citrus groves. The dark-colored round areas are 
small  lakes, which are characteristic of this part of the Florida Peninsula (January). 
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This photograph (above), taken in Terrebonne Parish, Louisiana, indicates the intensive 
cultivation of land that has been drained between bayous. It has large sugar plantations. 
Farm buildings are visible in the lower left corner (March). This farm (below) in 
SunHower County, Mississippi, exemplifies land patterns in the lower Mississippi Valley. 
The cultivated fields have been adjusted to the old meander channels formed when the 
river overflowed its banks in the past. The higher areas between the old channels now 
are the cropland (December). 



This area (above) in Green County, Wisconsin, is typical of the Lake States dairy region. 
Terraces and stripcropping help control erosion. The pattern of land use is somewhat like 
that in the Corn Belt, but more of the land is in pasture (June). The picture below of 
Webster County, Iowa, in the Corn Belt, shows a complete section of land bounded by 
roads on all sides. The land is used intensively. The chief crop is corn. Some hay and 
other forage crops are grown. The photograph, made in September, shows the tone and 
texture pattern of crops just before harvesttime. 
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Wheat growers in Hill County, Montana (above), as in other parts of the wheat- 
producing sections of the Northern Plains, lay out alternate strips of wheat and fallow 
on the more level terrain and use rougher areas for range (September). Below is pictured 
a wheat-barley-flax area on the glaciated plains in Bottineau County, North Dakota. The 
depressions—potholes—occur in varying sizes. Trees form windbreaks around farm- 
steads, as in other localities in the Northern Plains (July). 



Pans of ihe large operating units that are typical of wheat producing areas in the Northern 
Plains are shown in the picture above of a part of Kit Carson County, Colorado. Near the 
top of the photograph, the units of wheat and fallow alternate in separate large fields. In 
the lower part, the strips of wheat and fallow are relatively narrow so as to control wind 
erosion (September). In Randall County, Texas, on the High Plains of the Panhandle, both 
dryland farming tracts and rangeland occupy adjacent areas. The white, roughly circular 
patches are depressions in the caliche soils developed on limestone. The wavy dark lines 
in the upper part of the photograph are ridges made to control wind erosion (February). 
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The area pictured above in San Saba County, Texas, is typical of the southwestern all-year 
range. In the lower left half of the picture, juniper and mesquite are being cleared off for 
range improvement. In the upper middle portion, a dam has been built to provide a pond 
for watering livestock. The ranch buildings are at the end of the road, which appears a\ 
a white streak in the lower right (February). Below is a part of Ellis County, Texas, in 
the Black Prairie area of the Southern Plains. The curving lines mark terraces used tn 
control erosion in fields where cotton and feed crops are grown. In the upper corners of 
the photograph we can see pasture areas (December). 
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In Weld County, Colorado, in the Rocky Mountain region, are many contrasts between 
dry and irrigation farming. At the left of the picture above is a dry-farming area, which 
is mainly in wheat. The rest of the photograph shows general farming with irrigation 
from canals, which are marked by trees. Storage ponds are connected to the canals. The 
circular object at the top and the irregular white spot near the lower middle are ponds. 
The white lines in several fields show where oats have been harvested (September). The 
ranches (below) along the John Day River in Grant County, Oregon, typify a combination 
of irrigated cropland in the valley and dry range on high land. 



Cache County, Utah (above), contains many relatively small irrigated farms, on which 
sugar beets, small grain, and hay are the main crops. Many of the farmsteads are grouped 
in villages at crossroads like the one at the right in the photograph. At the top is a dry- 
land area (September). This area (below) of Tulare County, California, is typical of the 
more fertile areas of the Central Valley. Citrus and deciduous fruits, vegetables, and 
many field crops are grown. Some of the land is irrigated from one of the Central Valley 
Project canals that is seen in the photograph; at the left is an intensively farmed area; at 
the right is a nonirrigated dryland area (September). 



The patiern of small and medium-sized farms along the Willameite River in Marion 
Count), Oregon, is seen in the picture above. General farming is the main enterprise. 
The better soils are used for orchards and vegetables. Yakima County, Washington 
(below), is famous for its apple orchards, which flourish close to the dry mountain slopes 
that we can see at the bottom of the picture (June). Orchards have a distinctive pattern 
in airphotos 
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The photographs above of the same area in Chicot County, Arkansas, reveal how farmland 
is developed by clearing and drainage. The picture on the left was taken in April 1951; 
the one on the right, in November 1955, when much of the cutover forest had been cleared. 
The white lines mark areas where felled trees were bulldozed into windrows and burned. 
The picture on the left below was taken in February 1938; the one on the right, in March 
1955. Both show the same area in Robeson County, North Carolina. During this period, 
forest land had been cleared or was in process of being cleared. The black lines, roughly 
parallel to the roads (white lines), are trees pushed  into windrows for drying. 
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The two photographs above of the same area near San Jose in Santa Clara County, 
California, illustrate the shift of land from farms to urban use. They were taken in Jan- 
uary 1950 and June 1956. During this period, cropland and orchards became subdivisions 
for residences. This area (below) near Wilmington, Delaware, was photographed in 
1937 (on the left) and 1954 (on the right). Housing developments are seen in the upper 
left corner and in the lower part of the 1954 photograph. The gray area with the white 
lines crossing in the left center of the 1954 picture is an airfield. 
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Our woods and 
LGmpled hlliS—Our vital private forest lands—The 
care and use of national forests—Programs for forest manage- 
ment— Clearing land for different uses—The potential demand 
for timber 



Our vital private 
ÍOreSt lanClS. A key factor in our national supplies of 
timber and water is the way we handle privately owned wooded 
lands, which comprise more than one-fifth of the land area of the 

United States. The public interest requires an increasing output 
from them and protection of the watersheds they cover. A major 
problem is how to provide that without infringing on private 
rights and privileges. By John R. McGuire, chief, Division of 
Forest Economics, California Forest and Range Experiment Sta- 
tion of the Forest Service. 

MORE THAN one-fifth of the land 
area of the United States is privately 
owned forest land. Private individuals 
and firms hold three-fourths of all the 
commercial forest land and more than 
one-third of the noncommercial forest. 

Half of the private commercial forest 
land is in the South. About 40 percent 
is in the North. Only 10 percent is in 
the West, but it carries a major part 
of the present stand of timber. Most 
of the forest land in the North and 
South is privately owned. Private 
holdings make up one-third of the 
commercial forest area in the West. 

SMALL SIZE is the outstanding attri- 
bute of ownership of private forest 
lands in the United States. Not count- 
ing the thousands of holdings smaller 
than 3 acres, there are 4.5 million 
separate holdings of private commer- 
cial forest land. Some are larger than 
2 million acres. The average size, 
however, is 79 acres, and forest prop- 
erties smaller than 1 hundred acres 
number 3,875,000. About 633 thou- 
sand properties contain 1 hundred 
acres to 5 thousand acres. The remain- 
ing number—fewer than 3 thousand— 
are larger than 5 thousand acres. 
Of these, fewer than 3 hundred are 
larger than 50 thousand acres. 
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The operation of these private forest 
lands is a key factor in the national 
supplies of timber and water. 

Nearly three-fourths of the private 
commercial forest land area is held in 
ownerships of fewer than 5 thousand 
acres. More than one-third of the area 
is in ownerships of 3 to 100 acres: 

Million 
acres 

3 to 100 acres        121 
100 to 500 acres  98 
500 to 5,000 acres  46 
5,000 to 50,000 acres  35 
More than 50,000 acres  58 
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Small holdings of fewer than 5 thou- 

sand acres are most numerous in the 
East, where they make up nearly all 
of the private commercial forest land 
area. Even in the West, however, half 
of the private commercial forest land 
is in small holdings. 

Farm forests represent three-fourths 
of the number and almost half of the 
acreage in private ownership. Fewer 
than 1 percent of the owners belong to 
the forest industries, but they account 
for 17 percent of the acreage. 

Other private owners of various kinds 
(city people, railroads, and retired per- 
sons, for example) number about one- 
fourth of the total, and their properties 
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take up 36 percent of the private com- 
mercial forest area. 

PRIVATE FORESTS long have supplied 
the major share of the Nation's require- 
ments for timber products. Today they 
contain proportionately less sawtimber 
area—the area of trees suitable for saw- 
ing into lumber—than the public for- 
ests. One-third of their area is occupied 
by sawtimber stands, and two-thirds 
has stands of smaller trees or is non- 
stocked. Most of the sawtimber is young 
growth. Sawtimber stands in the East 
occur on less than one-third of the pri- 
vate commercial forest land. More 
than half of the land in the West sup- 
ports these larger stands. 

Farm forests over the country carry 
an average volume of less than 2 thou- 
sand board-feet of sawtimber per acre 
of commercial forest land. Forest in- 
dustry ownerships probably average 
between 7 thousand and 8 thousand 
board-feet an acre. Other private hold- 
ings are somewhat higher than farm 
forests—perhaps an average of 23 hun- 
dred board-feet an acre. 

Privately owned sawtimber volume 
totals slightly more than 1,000 billion 
board-feet—about 55 percent of all the 
sawtimber in the Nation. This volume 
includes 46 percent of our softwood 
and 88 percent of our hardwood. 

PRIVATE COMMERCIAL forest lands 
usually are more accessible than public 
holdings. They occupy better sites and 
contain more than a proportionate 
share of our timber-growing capacity. 

With the exception of most of the 
lumber company and pulp and paper 
company lands, and other forest indus- 
try holdings, however, private forest 
lands frequently are managed with rel- 
atively little attention to the principles 
of modern forest management. The in- 
tensity of management of most private 
holdings is low. This, in turn, is re- 
flected in the productivity of the land. 

The most productive lands are those 
on which the trees are carefully har- 
vested. Seedling and sapling trees are 
preserved, seed trees are left, or other 
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provisions are made for full restocking. 
Less desirable species and weed trees 
are removed so that the best species 
will have room to grow. If the stand is 
immature and is growing rapidly, har- 
vesting is postponed, and cutting is 
done only where the trees are mature. 

The Forest Service, in its nationwide 
Timber Resource Review, disclosed 
that about 65 percent of all recently 
cut commercial forest lands, both pub- 
lic and private, can be classified as 
relatively high in productivity—as 
measured by restocking and other con- 
ditions. Forest industry lands that had 
been recently cut average 77 percent 
in the upper productivity class. The 
average for all private holdings is 56 
percent, however, chiefly because so 
much of the farm and other nonindus- 
trial private acreage is left in an un- 
stocked condition after harvesting. 
About 41 percent of the cuto ver land 
in farm forests and about 52 percent of 
the other private cutover land are 
classed as high in productivity. 

The correlation between the area of 
recently cut private land in the upper 
productivity class and the size of 
holding is marked: 38 percent of the 
3-100-acre tracts are so classified; 40 
percent of the ioo-500-acre tracts; 44 
percent, 500-5,000 acres; 64 percent, 
5,000-50,000 acres; 78 percent, 50,000 
acres and larger. 

Most of the larger holdings are 
owned by the forest industries. Most of 
the smaller holdings are farm or other 
private lands. 

The operation of farm and nonin- 
dustrial forests generally is différent 
from the operation of forests belonging 
to forest industry. Most farm and other 
owners operate their forest properties 
as an incidental occupation, but forest 
industries are interested primarily in 
the production of timber. 

FOREST INDUSTRY ownerships num- 
ber about 23 thousand and cover 62 
million acres of forest land. More than 
half of this area is owned by 21 thou- 
sand firms in the lumber industry. 
Pulp companies own 23 million acres 
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in some 160 different holdings. The 
remainder, about 4 million acres, is 
owned by 2 thousand manufacturers in 
the veneer, cooperage, pole and piling, 
turnery, and other forest industries. 

Forest industry properties are gen- 
erally larger than 50 thousand acres. 
Nearly all of the pulp industry's forest 
area, about half of the lumber in- 
dustry's area, and about one-third of 
other forest industry's area are in 
holdings of 50 thousand acres of com- 
mercial forest land or larger. 

Forestry industries have recognized 
the favorable timber-growing oppor- 
tunities that exist in the South and 
have concentrated their land acqui- 
sition and management efforts there. 
More than half of the land owned by 
forest industries is in the South. The 
rest is about equally divided between 
the North and the West. 

Careful harvesting so as to maintain 
the productivity of cutover land is one 
way in which the forest industries 
observe good forestry practices. Many 
of the companies conduct thinning or 
other stand-improvement operations in 
young forests and help public agencies 
control forest fires by providing man- 
power, equipment, and money. Many 
of the larger land-owning companies 
have their own fire-control organiza- 
tions. Some go to considerable ex- 
pense to provide for detection and 
control of tree diseases and insects. 
Forest industries do one-third or more 
of the planting of trees on private 
lands. Industry-operated forest tree 
nurseries exist in some States. 

The forest industries have been 
intensifying forest management and 
protection on company lands, particu- 
larly since 1940. Mill capacity has 
expanded rapidly, and so has the need 
to assure future supplies. 

Industrial forestry also has probably 
been stimulated somewhat by the 
growing competition for timber, by 
greater awareness of popular opinion, 
by the corporate tax situation, and by 
continuing prosperity. All of the larger 
firms in the forest industries employ 
staffs of technical foresters, and the 
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highest proportion of recently cut 
private lands in the upper productivity 
class is in these ownerships. Small 
forest industry ownerships average 
lower in productivity. The acreage of 
forest industry holdings, however, is 
concentrated in large ownerships. 
Small sawmill firms and small pulp 
and paper companies own relatively 
little land. 

The forest industries undoubtedly 
will continue to maintain their forestry 
programs, even if the economic climate 
should change. The goal of most in- 
dustrial forest ownership is to main- 
tain permanent production. 

Some smaller firms, to be sure, have 
acquired land because they could not 
buy the timber separately, or because 
they saw opportunities for speculation 
in stumpage, or because they wished 
to keep accessible timber out of the 
hands of the competitors. Landowner- 
ship for them usually is temporary, 
and they make no attempt to improve 
the productive condition of the tim- 
ber resource. 

But the great majority of firms in the 
forest industries exhibit an increasing 
responsibility in landowner ship. For 
the industry as a whole, cut and get 
out is a policy of the past. 

A more pertinent issue is the extent 
of the responsibilities of the forest in- 
dustries for cutting practices on the 
private lands that they do not own. 

Forest industries seldom are entirely 
dependent on timber supplies only 
from their own lands. Most firms buy 
stumpage, logs, or bolts cut from farm 
and other private holdings or from 
public lands. They may have no direct 
control over the cutting methods em- 
ployed on these other lands, but 
usually industry can influence cutting 
and other operations of woodlot 
owners and independent loggers: In- 
dustry foresters do so by example and 
demonstrations of successful tech- 
niques on company land and by tech- 
nical advice and assistance on small 
private holdings. Many of the larger 
firms are coming to recognize the 
importance of maintaining the pro- 
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ductivity of farm and other small 
private forests so that they will have 
adequate future supplies of timber in 
areas in which they operate. 

A number of activities of the forest 
industries are directed to improving 
the management and the protection of 
nonindustrial private lands. One is 
the Tree Farm Program, which is 
aimed at encouraging more intensive 
forest land management and stimulat- 
ing public interest in timber produc- 
tion. A large part of the acreage certi- 
fied as tree farms is owned by forest 
industries, but the area of farm forests 
and other private forests in the Tree 
Farm System is growing. Another 
activity is the "Keep Green" program, 
which is a State-by-State educational 
campaign to prevent forest fires. 

A number of firms and trade associa- 
tions in the industry provide services 
of industrial foresters to assist owners— 
without cost to them—in managing 
timber on noncompany lands. Few 
firms have gone so far as to restrict 
their open-market purchases to wood 
harvested under technical forestry 
supervision, however. 

OWNERS OF FARM FORESTS and other 
nonindustrial private forests belong to 
all walks of life. Farmers and ranchers 
are most numerous. The group also 
includes professional people, business- 
men, wage earners, housewives, deal- 
ers in land and timber, speculators, re- 
tired persons, resort owners, banks, 
unsettled estates, churches and other 
institutions, and sportsmen's clubs. 

Individual holdings are typical, but 
there are some partnerships and a few 
corporations. Corporate holdings in- 
clude large farms, railroad lands, prop- 
erties of mining companies, and forest 
areas owned by other large landhold- 
ing concerns that are not part of the 
forest industry. 

Some farmers and other nonindus- 
trial owners operate sawmills, but such 
activity may provide only a secondary 
income. The owner's occupation usu- 
ally bears little relation to timber 
growing. 
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The 3.4 million farm forests cover 
165 million acres of commercial forest 
land. Other nonindustrial forests num- 
ber 1.1 million, and their total com- 
mercial forest land area amounts to 
131 million acres. Both types of owner- 
ships are typically small, but the aver- 
age farm-forest area (49 acres) is less 
than half as great as the average area 
in nonindustrial forests (118 acres). 
All but 25 million acres of farm and 
nonindustrial private holdings arc in 
the East, and almost half of these 296 
million acres are in the South. 

The characteristics of owners of farm 
forests and nonindustrial forests partly 
explain the haphazard way in which 
most of these lands are managed. The 
relationships are imperfectly under- 
stood, however, and it is not entirely 
clear how an owner's alternatives with 
respect to forest practices are affected 
by such factors as his age, income, edu- 
cation, residence, length of tenure, his 
purpose, the form of ownership, or the 
way he acquired the property. 

As is true in many problems in land- 
ownership, we can hardly tell cause 
from effect. For example, small, run- 
down forest properties often are owned 
by low-income owners who cannot af- 
ford to invest in improvement meas- 
ures. But is the owner's low income the 
cause of low productivity of the forest? 
Or is it simply that depleted holdings 
can be bought more cheaply than pro- 
ductive forests and hence are the only 
properties that persons with little in- 
come can afford to buy? 

Small size of holding seems to be a 
major deterrent to intensive manage- 
ment. The smaller the holding, the 
lower its productivity is likely to be. 
The owner of a small forest may sel- 
dom be able to harvest the timber him- 
self because he cannot supervise the 
work, hire the skilled labor, or justify 
the purchase of logging equipment. 
If he contracts the logging job to an 
independent logger or sells standing 
timber to the forest industries, he may 
lose control over the cutting. To at- 
tract buyers, he often must sell most of 
his standing timber at one time. If the 
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tract is clear cut, the owner may never 
have another merchantable stand in 
his lifetime. 

Since they seldom enter the timber 
market, few owners of small forests 
recognize timber values or are adept 
at operating timber stands and mar- 
keting them for maximum income. 

In terms of number of holdings, 
about 85 percent of the 4.5 million 
farm and nonindustrial private forests 
arc smaller than 100 acres, and about 
half of them cover fewer than 30 acres. 
Close to 50 percent of the commercial 
forest area on farms is in holdings of 
fewer than 100 acres. In the North, 
where there are many part-time and 
residential farms, 64 percent is in these 
very small holdings; in the South, 41 
percent; and in the West, 14 percent. 
Of the commercial forest area in non- 
industrial ownership, one-third is in 
holdings of fewer than 100 acres—46 
percent in the North, 21 percent in the 
South, and 12 percent in the West. 

There is a question whether much 
public effort should be directed to- 
ward improving the operation of the 
smallest properties. Those under 30 
acres, for example, account for only 6 
percent of the Nation's commercial 
forest land area. From the standpoint 
of timber production and watershed 
protection, it might be more efficient 
to direct public forestry assistance pro- 
grams toward holdings larger than 30 
acres, unless critical watershed prob- 
lems are involved. Some timber would 
be produced by the smallest forests in 
any case. As in agriculture, the prob- 
lem hinges on whether the primary 
goal of public assistance programs is to 
increase production or to reach as 
many owners as possible. 

In view of the low and irregular in- 
come that small forests usually pro- 
vide, it is often difficult to understand 
why so many people own forest land at 
all. When a woodlot comes with the 
purchase of a farm, the reason for 
ownership is clear enough. But in low- 
income farming areas, many farms 
contain much more forest than crop- 
land. Frequently the farm buyer ex- 
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pects to log some of the timber and to 
obtain part-time off-farm employment 
on logging crews or at sawmills in the 
vicinity. Other owners buy forest prop- 
erty simply for the pleasure of owning 
land, without any specific objective m 
mind. City people often own forest 
land for recreational purposes. A study 
in the Tennessee Valley disclosed that 
timber production was the primary 
goal of only 3 percent of the owners. 

Therefore it is not surprising that 
the small forests change hands rather 
often. A survey of owners of private 
forests in New England revealed that 
23 percent of them had held their 
property less than 3 years and 41 per- 
cent less than g years. 

Another important characteristic of 
farm and nonindustrial private for- 
estry is the prevalence of absentee 
ownership. Farmers, of course, usually 
live on their farms, but many other 
forest owners reside in towns or cities 
distant from the land they own. 

The time element is particularly im- 
portant in forestry because of the long 
time it takes to grow trees. Many own- 
ers of small forests are older persons 
whose life expectancy is 20 years or 
less. Furthermore, the great majority 
of owners arc individuals; incorpo- 
rated ownerships are few. The time 
factor may deter many owners from 
investing in improvement, but it seems 
to have little weight in their decision 
to own forest land. 

Perhaps as many as three-fourths of 
the farm and nonindustrial owners 
bought their forest land. The rest came 
into forest ownership chiefly through 
inheritance. If elderly people in the 
past have owned forest land for the 
sake of their children, the children ap- 
parently have failed to retain it. 

Many—perhaps most!—owners do 
not know that their management prac- 
tices are rated poor by foresters. When 
owners in Mississippi were asked why 
they practiced poor forest manage- 
ment, for example, more than half said 
they did not know they were using 
poor practices or said they did not 
know why. 
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The owner of a small forest may not 
be aware of the management and mar- 
keting alternatives he could use. Low 
income (or need for cash to meet emer- 
gency needs) only partly explains why 
some owners liquidate the growing 
stock in their forests. 

Various institutional factors un- 
doubtedly act as obstacles to owner in- 
vestment in forest improvement and 
protection. Intermediate and long- 
term forest credit facilities are not 
available to most private owners of 
farm forests and nonindustrial forests. 
Considering the widespread lack of in- 
terest in forestry among them, there is 
some question whether many owners 
would use such facilities for forest in- 
vestment purposes even if they were 
available. The establishment of credit 
channels is further hampered by the 
scarcity of forest fire insurance under- 
writing. Demand for such insurance 
has been relatively limited, and rates 
have been high. 

Owners sometimes cite property 
taxes as a reason for clear cutting im- 
mature timber. It is true that forest 
assessment practices are often inequi- 
table, but the effect of taxation on for- 
estry often is overemphasized. Prop- 
erty taxes may be a major obstacle 
chiefly because yields are irregular and 
far below the income potential of the 
land and because owners are faced 
with long periods of waiting for re- 
turns; taxes during those periods may 
be a major expense. Yield and severance 
taxes have alleviated timber assessment 
difficulties in several States and may 
have helped to stimulate forest invest- 
ment by reducing carrying charges. 

Importance of small private forests 
in meeting future requirements for tim- 
ber has long been recognized. Numer- 
ous public and private programs of 
education and assistance to forest own- 
ers are under way. Besides the forest 
industry programs I mentioned, vari- 
ous other assistance programs are spon- 
sored by firms, trade associations, and 
private conservation organizations. 
Most of these private programs arc 
educational, but in many of them pro- 
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fessional foresters are employed to give 
direct.technical assistance to forest own- 
ers. A few private cooperatives are or- 
ganized to assist member owners with 
harvesting and marketing. 

All these private assistance programs 
may reach 25 thousand owners of small 
forests annually. 

Forest owners in every section can 
engage the services of private consult- 
ing foresters. For a fee or for a per- 
centage of the sale, consulting foresters 
provide complete professional services 
in managing and marketing timber. 
These services are particularly attrac- 
tive to owners of medium and large 
holdings, but many owners of smaller 
tracts, particularly absentee owners, 
find it possible and profitable to em- 
ploy a consultant. 

The public programs have been di- 
rected primarily toward owners of small 
private forests. Most of them are fi- 
nanced cooperatively by the Federal 
Government and the States. They in- 
volve activities such as protection, edu- 
cation, technical guidance, research, 
conservation payments, and distribu- 
tion of young trees. 

Many woodlot owners first become 
aware of forest values and possibilities 
when they come in contact with the 
public forester in their county, who is 
known as the farm or service forester. 
These public foresters help owners to 
mark their trees for cutting and pro- 
vide technical guidance for tree plant- 
ing and other silvicultural practices. 
There are so few service foresters in 
relation to the number of owners to 
be served, however, that only a small 
percentage of ownerships can be as- 
sisted in a year. 

Private owners also benefit from the 
educational activities of extension for- 
esters, from the use of cost-sharing 
measures under the Agricultural Con- 
servation Program, from planting trees 
supplied at low cost by public nurser- 
ies, and from public research. Yet, 
outside of public forest protection pro- 
grams, most of these assistance pro- 
grams reach relatively few owners—■ 
possibly 300 thousand a year. 



The care and use of 
national foreSt S* An assistant chief of the Forest 
Service reviews many details of managing our 149 national 
forests, which cover 181 million acres. Many changes have 
occurred in them. Multiple use and sustained yield are basic 
principles in management. The forests have growing importance 
as sources of water, and the watersheds they cover need protec- 
tion and restoration as never before. By Edward P. Cliff. 

AN ACT OF THE CONGRESS in 1891 gave 
President Harrison power to establish 
forest reserves from the public domain. 
The first, the Shoshone National Forest 
in Wyoming, was created on March 
30, 1891. Before he left office, more 
than 13 million acres were set aside. 

Presidents Cleveland, McKinley, 
and Theodore Roosevelt proclaimed 
many million acres of reserves. 

The Congress in 1911 enacted the 
Weeks law, which authorized Federal 
purchase of forest lands for the protec- 
tion of watersheds. The Clarke-Mc- 
Nary law in 1924 broadened the pur- 
chase program to include lands chiefly 
valuable for producing timber. More 
than 18 million acres of national- 
forest land were acquired under these 
laws in the Eastern States. 

Now there are 149 national forests 
in 38 States, Alaska, and Puerto Rico. 
They embrace about 181 million acres 
of federally owned land. 

Every American citizen owns a 
share in them. They are held in trust 
by the United States for the benefit of 
all. Under the direction of the Secre- 
tary of Agriculture, the Forest Service 
has been assigned the responsibility 
to manage, protect, and perpetuate 
their resources of timber, water, forage, 
recreation, and wildlife. 

Fifty years ago the national forests 
were used chiefly by people who 
lived in them or next door to them— 
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prospectors, trappers, homesteaders, 
ranchers. The distant shareholders 
rarely visited them. 

Yesterday's backcountry now is 
crisscrossed with highways, roads, and 
trails through the steepest mountain 
country. Dams, reservoirs, conduits, 
and powerlines are almost everywhere. 
New towns have sprung up. Trans- 
portation has improved. In 50 years 
our population has doubled. Each 
day there are more people, who have 
more time and more facilities and a 
greater desire to share and enjoy the 
resources of the national forests. 

The changes have changed the for- 
ests, too. Railroad logging has given 
way largely to more flexible truck log- 
ging. Ranchers find it more economi- 
cal to haul their sheep and cattle in 
trucks to summer range to avoid the 
long treks on foot over dusty trails. 
Large areas of rugged backcountry arc 
within easy reach of the hunter, fisher- 
man, camper, and tourist. The air- 
plane and jeep have replaced the old 
prospector's burro, and in many places 
the bulldozer and the Geiger counter 
have replaced his pick and shovel and 
guess and hunch. 

The shift in our industrial centers to 
take advantage of power, water, labor, 
and the mobility of our population 
has affected profoundly the use of the 
national forests: There is much more 
use—and more different uses. 



THE CARE AND USE OF NATIONAL FORESTS 

The problems of managing the na- 
tional forest grow in complexity with 
increasing population pressure and in- 
creasing demands for the products and 
services the forests provide. 

Two BASIC PRINCIPLES that govern 
the management of the national forests 
are multiple use and sustained yield, 
which in combination mean coordi- 
nated management for the maximum 
continuous yield of their products and 
services. 

Multiple use does not necessarily 
mean that all important uses of the 
forest occur on the same acre. Nearly 
all national-forest lands have great 
watershed values, and the protection of 
watersheds ordinarily comes first, re- 
gardless of other uses that might be per- 
mitted. A few areas are closed to all 
forms of use in order to protect the 
watersheds on which cities depend for 
water. Harvesting of timber and graz- 
ing are not permitted on some water- 
sheds where the erosion hazard is high. 
Timber production has priority over 
other uses on areas especially adapted 
to growing commercial timber. Here 
recreation, livestock grazing, and wild- 
life are integrated as fully as possible 
without undue interference with the 
dominant use. 

In other areas, campgrounds and 
other improved recreation areas are 
dedicated exclusively to public recrea- 
tion. Here again the rule is not hard 
and fast. The cutting of timber on a 
few recreational areas and roadside 
strips is necessary for safety and insect 
control. Limited grazing is permitted 
in some places in recreational areas 
after the recreation season is over. 
Some 14 million acres of national- 
forest land, mostly rugged, high-moun- 
tain backcountry, have been set aside 
as wilderness, wild, and primitive 
areas, in which timber harvesting and 
other commercial forms of use are pro- 
hibited, although grazing, fishing, 
hunting, and camping are permitted. 

The practice of multiple use in na- 
tional forests, where diverse interests 
and groups of users are competing for 
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the use of the land, is a challenge: 
Every citizen shares in the ownership 
of the national forest and has a right to 
fair consideration of his needs and 
desires in his use of them. 

THE VALUE of national-forest lands 
as sources of water was recognized 
when the first forest reserves were 
created. The Congress then specified 
that the forest reserves were to be 
managed "for the purpose of securing 
favorable conditions of water flows." 

Legislation has continued to empha- 
size the important watershed values of 
the national forests. Maintaining a 
steady streamfiow of satisfactory qual- 
ity is an important function in the ad- 
ministration of the national forests. 

Today the use of water for domestic 
uses, irrigation, power, industry, navi- 
gation, and recreation in the United 
States is about 145 gallons a person 
every day. By 1975 the estimated re- 
quirements will average about 284 
gallons: Demands for water will double 
while the population is increasing 
about 21 percent. 

National forests, including range, 
timber, brushlands, and the mountain- 
tops above timberline, are among our 
most important water-yielding lands. 
They comprise 21 percent of the area 
of the 11 Western States, receive about 
31 percent of the total precipitation, 
and furnish 53 percent of the annual 
streamfiow. Average annual stream- 
flow from the western national-forest 
area is estimated to be 14 inches. From 
all other lands in the 11 Western 
States, it is 3.3 inches. Some 1,800 
communities in the West with irri- 
gated agriculture and more than 600 
hydroelectric developments depend to 
some degree on water from the na- 
tional forests. 

National forests in the East occupy 
only a small part of the land area. 
Many of them, however, are at the 
headwaters of major streams in hills 
and mountains, where the amount of 
precipitation is high. They therefore 
have particular importance as sources 
of rivers. 
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Two chief aims in managing water- 

sheds are to obtain better water yields 
through improved control of stream- 
flow and to produce water free of silt. 

Good management of the national 
forests is based on proper attention to 
soil-vegetation-water relationships. To 
attain these aims, a constant effort is 
made to correlate the objectives of 
watershed management with other 
land-management activities in carry- 
ing on the day-to-day work in each 
national forest. 

Much restoration work remains to 
be done on the watersheds. The need 
is greatest on the seriously eroded and 
denuded areas that cannot be treated 
in connection with other management 
programs. Many of these critically 
damaged areas predate the establish- 
ment of the national forests. 

The needed work involves conserva- 
tion measures to stabilize the soil and 
improve control of runoff—contour- 
ing, seeding and planting, gully plugs, 
check dams, water diversions, and 
spreaders and grade stabilizers. 

Some pioneering work in watershed 
rehabilitation was accomplished in 
the 1930's by the Civilian Conserva- 
tion Corps. These valuable demonstra- 
tion areas show what can be accom- 
plished. An active program to restore 
deteriorating watersheds has been 
undertaken since then. Work has been 
done on 66 projects in 53 forests. 

I give examples of the results of 
such work. 

Land-treatment measures completed 
in the Upper Meadow Creek water- 
shed in the Fishlake National Forest 
in Utah are calculated to reduce the 
potential for flood damage to down- 
stream property by 80 percent. 

The hydrologie conditions on Trout 
Greek in the San Isabel National 
Forest in Colorado have been im- 
proved enough to allow restocking 
with fish in selected areas. 

A start has been made on stabiliza- 
tion of coastal sand dunes in the Siu- 
slaw National Forest in Oregon. The 
dunes have threatened roads, build- 
ings, lakes, and recreational areas. 

YEARBOOK OF  AGRICULTURE  1958 

The downward trend of land and 
water depletion in a number of severely 
gullied areas in the Piedmont region 
of the Southeast is being checked, and 
favorable hydrologie conditions are 
being restored. 

In the Jefferson National Forest, the 
quality of the water supply of Marion, 
Va., was changed from high turbidity 
following storms to one of clear flow. 
The stream ran clear and within its 
banks during a major flood on January 
29-30, 1957. A similar stream nearby, 
which had not been rehabilitated, ran 
muddy and overflowed its banks. 

Similar work was accomplished on 
some 45 rehabilitation programs in na- 
tional forests in conjunction with flood 
prevention, watershed demonstration, 
and area projects under Public Law 
566. Included were restorations of 
burned areas, which, untreated, would 
be potential threats to life and property 
following rapid runoff' of water. 

Protection of the quality of the water 
supply is the forest ranger's dominant 
concern and responsibility in managing 
municipal watersheds, although the 
principle of multiple use can be applied 
on them if it is safe to do so. 

Maximum yield of water may be the 
chief objective of watershed manage- 
ment in some sections. Significant in- 
creases in yield may be achieved in 
certain circumstances by reducing the 
density of vegetation, which in turn 
reduces the use of water by the plants. 
The effects of manipulation of vegeta- 
tion to increase water yield, however, 
must be balanced against the adverse 
effects that may result to other impor- 
tant forest resources and uses. 

The question of obtaining more 
water from the land has become a 
land-management problem in the na- 
tional forests in the semiarid West. 

To fi nd ou t if greater runoff can safely 
be obtained, a pilot project has been 
initiated on the Coconino National 
Forest in Arizona. Dense thickets of 
young pine trees are being thinned by 
cutting and by use of controlled fire 
and heavy machinery. Heavy stands of 
valueless juniper are being rooted out 
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with tractors so grass can grow in their 
place. Experiments in controlling chap- 
arral with chemicals have been under- 
taken. Timber stands at higher eleva- 
tion on other Arizona forests will be 
cut patchwise to allow more snow and 
rain to get to the ground. The results 
of this work are measured in stream 
gages and sediment basins and in stud- 
ies of soil and vegetation. They will 
give us information by which to evalu- 
ate the possibilities of watershed-man- 
agement practices to get greater stream- 
flow from national forests and improve 
the water supplies of other semiarid 
localities. 

IN THE UNITED STATES and coastal 
Alaska are 488,609,000 acres of com- 
mercial forest land—land suitable to 
growing continuous crops of timber of 
merchantable size and quality and not 
reserved for some other purpose. These 
lands now support some 2,000 billion 
board-feet of sawtimber. The national 
forests contain about 84.8 million acres 
of commercial forest land and 765 bil- 
lion board-feet of sawtimber. 

In the western national forests, which 
were reserved from the public domain, 
the timber is predominantly in old 
growth. The timber in the national for- 
ests east of the Mississippi River is pre- 
dominantly second growth, because 
these areas were largely acquired by 
purchase of private lands and had been 
cut over before they were acquired. 

The charter of the Forest Service 
directs the Secretary of Agriculture to 
manage the national forests for the 
continuous production of supplies of 
timber, to safeguard water yields, and 
to offer timber for sale at competitive 
bidding. The national forests are di- 
vided therefore into some 500 small 
units, or working circles. 

A working circle is an area of timber- 
land organized to produce a continu- 
ous supply of forest products. It may 
consist of a single large watershed, an 
entire national forest, or a ranger dis- 
trict. Each working circle is managed so 
it will produce a maximum of timber 
with full consideration for the other 

resources. The timber crop may be 
saw logs, pulpwood, posts, and poles. 

Timber is a long-term crop and 
takes many years to mature. The 
period—known as the rotation—varies 
with the type of tree species and pro- 
ductive capacity of the soil. For most 
national-forest working circles, the ro- 
tations are 80 to 150 years. That does 
not mean that cutting can only be 
done once during the rotation. On the 
contrary, good forest management re- 
quires repeated cutting at relatively 
short intervals. 

Many methods of harvesting timber 
have been developed through experi- 
mentation and trial. All types of cut- 
ting can be assigned to two general 
classes—regeneration cuts and inter- 
mediate cuts. 

A regeneration cut is the final har- 
vest cut that occurs when the timber is 
mature; that is, at about rotation age. 
Individual trees or entire stands are 
removed, and the area is regenerated 
promptly. This may be accomplished 
by natural reproduction, or by plant- 
ing of young nursery-grown trees, or 
by a combination of these methods. 

Intermediate cuts are made at short 
intervals. Trees of poor form and qual- 
ity, trees of less desirable species, and 
enough additional trees to leave room 
for remaining trees are removed. Such 
cuts are sometimes called thinning or 
improvement cutting. 

Timber-stand improvement is an- 
other important activity in the manage- 
ment of the timber in the working cir- 
cles. Undesirable trees and brush are 
removed, and the limbs from the lower 
part of the tree are pruned to produce 
clear lumber. Thinning also is neces- 
sary when the stands are too dense to 
make satisfactory growth. These meas- 
ures help to produce a better crop of 
trees in less time. 

The planting of nursery-grown trees 
often is necessary to keep the forest 
well stocked with productive trees. On 
4.3 million acres in the national forests 
(mostly old burns), stocking is so poor 
or nonexistent that planting must be 
done in order to restore productivity. 
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Tree seeds are collected and planted, 
young trees are grown in nurseries, and 
the trees are planted on suitable areas 
according to methods we developed 
through research. 

Trees are subject to many hazards. 
Many different bark beetles kill trees 
by tunneling under the bark. Several 
kinds of worms and caterpillars weak- 
en or kill trees by eating the foliage. 
Wood-rotting fungi, various kinds of 
rusts,  and some viruses attack trees. 

A forest in a healthy growing condi- 
tion is the best insurance against loss or 
damage from insects and diseases, and 
constant vigilance is necessary to de- 
tect unusual concentrations of them 
and to launch immediate attacks. 

TIMBER from national forests is sold 
in predominantly small offerings. 
Nearly 30 thousand individual sales 
are made each year, of which about 
90 percent are of less than 2 thousand 
dollars appraised value. Only one- 
fourth of the volume sold is in timber 
sales larger than 25 million board-feet. 
These sales are offered and sold at 
competitive bid. 

About 7 billion board-feet of the 
timber is cut on sales annually with a 
total value of about 100 million dol- 
lars. By law, 25 percent of the receipts 
from the sale of national-forest timber 
is distributed to the States in which 
the forests are located. The distribu- 
tion is made in each State on the basis 
of the area of national forests in each 
county. This money is available, in 
lieu of taxes, to the counties for ex- 
penditure for schools and roads. 

The timber is managed so as to safe- 
guard soil and other watershed values 
of the land. Roads are located away 
from streams and lakes. Culverts and 
bridges are designed to reduce erosion 
and silting of stream courses. Con- 
tracts for sales of timber specify that 
treetops and other logging debris be 
removed from stream courses or lakes. 

Cutting in areas set apart for recrea- 
tion is restricted to removal of un- 
thrifty, insect-infested, and hazardous 
trees   and    thinning   of   the   denser 
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stands. Scenic roadside strips are left. 
Timber is cut along streams and lakes 
so as not to spoil recreation values, 

Good silviculture helps wildlife in 
most forest types. Food—from low 
weeds and shrubs—for wildlife grows 
best in openings. Den trees are re- 
served from cutting if wild animals 
need them. Certain strips or patches 
are left when large areas are planted 
so as to provide suitable openings. 

In the national forests in the West, 
where the grazing of domestic livestock 
is an important use, it is necessary some- 
times to restrict grazing on cutover areas 
to permit the seedling trees to become 
established. Grazing is again permitted 
there when the clanger of browsing or 
trampling by livestock has passed. 

PEOPLE VISIT the national forests for 
many kinds of recreation—to camp or 
picnic, hunt, fish, hike, swim, climb 
mountains, take pictures, study nature, 
enjoy scenery, ski, play in the snow, 
find a cool place, and rest. 

Life in the forest is informal, and 
recreation areas in national forests are 
kept simple. Basic improvements are 
provided to make camping and pic- 
nicking more pleasant and comfort- 
able and to provide for sanitation and 
fire protection. 

Campgrounds are developed to ac- 
commodate family groups. The camp 
areas or units are spaced widely 
enough to retain a degree of privacy 
and a natural forest atmosphere. A 
family camping unit consists of a 
rustic table, a fireplace, and a level 
place for a tent. Toilet and garbage 
facilities are provided. In many areas 
water is piped to central locations. 

Picnic areas have larger clearings 
and more group-play areas, and they 
are designed to provide for larger 
groups for shorter periods. 

Most of the 4,900 improved public 
recreation areas in the national forests 
were constructed during the 1930's 
with emergency funds. Recreation use 
since the war has increased beyond 
any expectations. 

Eighteen million persons visited the 
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national forests for recreation in 1946. 
Each year since then the number of 
visits has soared. By 1956 there were 
52.5 million visits. We estimate that 
there will be 66 million annual visits 
for recreation by 1962. 

To take care of them, the Forest 
Service developed a 5-year program. 
Its goal is to provide adequate sanita- 
tion and care at all national-forest pub- 
lic recreation areas; rehabilitate exist- 
ing recreation facilities so that they will 
be safe and usable; and plan, develop, 
and install new areas to alleviate pres- 
ent overuse and accommodate future 
use as it develops. This program— 
Operation Outdoors—is planned for 
completion in 1962 at an estimated 
cost of 85 million dollars. 

Under the program, only the basic 
improvements required for camping 
and picnicking are constructed. Re- 
sorts, hotels, motels, and ski lifts are 
not built by the Forest Service. Quali- 
fied individuals or companies are en- 
couraged to install and operate them 
under special-use permits when there 
is a public need for them. 

A special type of outdoor recreation 
need is provided by wilderness, wild, 
and primitive areas. Eighty-one such 
areas have been designated. They are 
managed so that the primitive envi- 
ronment will be protected and pre- 
served. Roads and mechanized travel 
are prohibited in them. No commer- 
cial timber cutting and permanent 
occupancy, such as hotels, resorts, 
stores, or summer homes are allowed. 
A system of horse and foot trails and 
a minimum of fire lookout stations 
and other improvements essential to the 
protection of the forest are permitted. 

Wilderness areas provide the last 
frontier where undisturbed Nature re- 
tains its primeval state in an area of 
more than 100 thousand acres. Wild 
areas are similar but smaller. Primi- 
tive areas are about the same as wilder- 
ness areas but were classified under a 
different regulation. 

THE MAINTENANCE and improvement 
of wildlife habitat are primary objec- 
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tives in the management of national 
forests. Because wildlife is a product of 
the land—its soil, water, and vegeta- 
tion—the Forest Service in its land- 
management activities sees to it that 
the needs of wildlife are protected and 
wherever possible improved. 

One-fourth of the annual recrea- 
tional visits to the national forests are 
mainly for hunting or fishing. Sports- 
men's visits increased 186 percent 
from 1947 to 1956. This increase was 
more than three times the percentage 
rise in the nationwide sale of hunting 
and fishing licenses in those years. 

Fish and game laws of the respective 
States apply on national-forest lands. 

The Forest Service and the States 
have formal agreements that clarify 
each agency's responsibility in wildlife 
management, integrate management 
objectives and practices, provide for 
joint surveys and investigations, and 
authorize cooperative construction of 
direct  habitat-improvement  projects. 

There is a wide field for increasing 
national-forest wildlife productivity by 
direct habitat-improvement projects. 
Food and cover for wildlife often can 
be improved by making clearings, 
breaking up brush fields, planting- 
desirable food and cover plants, and 
fencing stream bottoms. The habitat 
of fish can be improved by planting on 
strcambanks, development of flow- 
maintenance dams, and creation of 
new fishing waters by impoundments. 

Most States have carried out habitat- 
improvement work in national forests. 
Each project is planned so that the im- 
provements are consistent with overall 
forest-use plans. 

One-third of the Nation's big game 
animals spend at least part of the year 
in national forests. This includes 80 
percent of the moose, elk, and grizzly 
bear and more than half of the mule 
deer, black bear, and bighorn sheep. 

Big game animals had reached a low 
ebb in most parts of the country a half 
century ago as a result of uncontrolled 
hunting. Their numbers have increased 
greatly since then as a result of two 
general sets of factors. 
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The first was a series of protective 
measures. Restrictive game laws were 
enacted and enforced. Predators were 
intensively controlled. Numerous wild- 
life refuges were established. 

The second factor was the change in 
vegetative composition that resulted 
from the lumbering, grazing, and burn- 
ing of forests. The increased growth of 
browse and other food and cover plants 
was ideal for deer. As the herds in- 
creased, overpopulations developed. 
State game officials and forest officers 
alike now know that the number of 
game animals that can be raised for the 
hunter's bag depends on the amount 
of forage the range will produce. They 
recognize that it is easier to build back 
a game herd than a depicted range. 

State game administrators and forest 
officers are working together to gain 
public support for management prac- 
tices that will balance the numbers of 
big game with the available forage sup- 
ply. Joint surveys are made to deter- 
mine herd and forage conditions and to 
develop effective management plans. 

The national forests provide one of 
the largest public fishing areas in the 
world—81 thousand miles of streams 
and 2.25 million acres of ponds and 
lakes. Visits by fishermen to these wa- 
ters exceed 9 million each year. The 
maintenance, protection, and improve- 
ment of fishing waters is an integral 
part of national-forest management. 

FORAGE in the national forests con- 
tributes materially to the Nation's pro- 
duction of meat, wool, and leather. 

The 101 national forests in States 
west of the Great Plains comprise 138 
million acres, of which 44 percent, 
about 61 million acres, is grazed by 
livestock. About 1.1 million cattle and 
2.7 million sheep graze there under 
paid permit, usually during the sum- 
mer. These livestock are owned by 
some 20 thousand holders of permits. 
A limited amount of grazing is per- 
mitted in the national forests of the 
East where conditions are suitable for 
this type of use. 

In managing national-forest ranges, 
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a plan of use is developed to restore for- 
age production on deteriorated ranges 
and to sustain forage production on the 
rangeland that is already in satisfactory 
condition. The successful application 
of the range-management program de- 
pends on close cooperation between 
the stockmen who own and manage 
the livestock and the forest officers who 
manage the range to achieve the goals 
of soil stabilization, sustained yield of 
forage, stabilized livestock operations, 
and maximum yields of meat. 

To assist in the planning of range 
management, the forest ranger collects 
information on the condition and trend 
of the soil and forage resource, relation 
of rangeland to other uses, and the best 
season and method of use. He uses the 
information to develop a practical plan 
that can be applied to the grazing allot- 
ment. Field inspections are made often 
to assure that the plan of use is being 
followed. The plan is revised when 
necessary to obtain better distribution 
of livestock and proper utilization. 

Hundreds of local associations of 
holders of permits work with forest 
officers in the management of na- 
tional-forest ranges. The Forest Service 
has encouraged the organization and 
operation of the local grazing associa- 
tions and advisory boards for many 
years. Their advice is solicited and 
considered on all important questions. 
Local advisory grazing boards were 
given specific statutory recognition in 
an act passed by the Congress in 1950. 

Approximately 6 million acres of 
national-forest range are in such un- 
satisfactory condition as to require spe- 
cial treatment to build up the forage 
crop. Range reseeding and control of 
noxious range plants offer possibilities 
for restoration of these depleted lands. 

Methods of successfully reseeding 
certain types of western range have 
been developed. Range productivity is 
thereby increased many times. More 
than 750 thousand acres have been 
successfully revegetated and brought 
back into production. Stockmen in 
many areas help pay for the work. 

Successful reseeding requires the re- 
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moval of worthless plants, proper seed- 
bed preparation, and protection from 
grazing during establishment of the 
new plants. Control of noxious plants 
is accomplished by controlled burning, 
spraying with such chemicals as 2,4-!) 
and 2,4,5-T, and by mechanical means 
such as plowing with heavy tractor- 
drawn equipment and bulldozing out 
unwanted juniper trees or other weed 
trees and shrubs. 

Control of livestock, proper season 
and distribution of use, and rest-rota- 
tion systems of grazing require fences, 
water developments, and stock trails. 
Work done by the Forest Service to 
date includes construction of 29 thou- 
sand miles of range fence, 19 thousand 
water developments, and 2.5 thousand 
miles of livestock driveways. 

We estimate that 20 thousand miles 
of additional fence and 15 thousand 
new water developments are needed 
to provide adequate improvements for 
good range management, in addition 
to the reconstruction and betterment 
of 20 thousand miles of fence and 13.5 
thousand water developments already 
in place. The Government has in- 
vested about 18.4 million dollars in 
range improvements. Stockmen have 
contributed substantially in private 
funds for the construction and main- 
tenance of range improvements and 
range revegetation. 

Grazing policies in the national for- 
ests are clearly defined. The local set- 
tler is given preference in grazing priv- 
ileges over the itinerant stockman and 
speculator. Stability of livestock opera- 
tions is promoted through long-term 
permits and renewal preferences to 
established permittees. Grazing fees 
are adjusted yearly in relation to live- 
stock market prices. Where adjust- 
ments in permitted numbers of stock 
must be made, they are made gradu- 
ally to avoid sudden or drastic upsets 
in the operations. 

MINERALS in the national forests gen- 
erally are of three categories, depend- 
ing on the laws authorizing their dis- 
posal. 

The United States mining laws apply 
to metalliferous minerals on national- 
forest lands withdrawn from the public 
domain. Citizens may locate and enter 
mining claims on the basis of a valid 
discovery of a valuable mineral and 
may develop or patent such mining 
claims in accordance with the pro- 
visions of the mining laws. 

The act of July 23, 1955, known as 
the multiple-use mining law, amended 
the United States mining laws and 
provided that the United States retain 
the right to manage and dispose of the 
vegetative surface resources on new 
mining claims prior to patent. It also 
provided a way for the Government to 
regain control of the management of 
surface resources on the older un- 
patented mining claims. Under this 
law, mining claimants still retain their 
rights to prospect and develop their 
claims for mining purposes. The law 
gives the Secretary of Agriculture 
authority to dispose of common vari- 
eties of sand, stone, gravel, pumice, 
pumicite, and cinders on the national 
forests by permit or lease. 

The Mineral Leasing Act of Febru- 
ary 25, 1920, applies to oil, gas, oil 
shale, coal, sodium, potassium, phos- 
phate, and sulfur in Louisiana and 
New Mexico on national-forest lands 
reserved from the public domain. The 
Secretary of the Interior has discre- 
tionary power to lease such national- 
forest lands for mineral development. 
The lessee pays rental and royalty as 
determined by appraisal of the min- 
erals or by competitive bids. These 
payments are credited to the receipts 
of the Department of the Interior. 

The Mineral Leasing Act for ac- 
quired lands applies to oil, gas, oil 
shale, coal, sodium, potassium, and 
phosphate on most national-forest 
land acquired by purchase. The Presi- 
dent's Reorganization Plan No. 3 of 
1946 applies to other minerals on 
most national-forest lands acquired 
by purchase. 

The leasing and disposal procedure 
for such minerals on acquired lands is 
similar to the one provided under the 
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Mineral Leasing Act of 1920, except 
that the consent of the Secretary of 
Agriculture is required before a lease 
can be issued by the Secretary of the 
Interior, and rentals and royalties are 
credited to national-forest receipts. 

Mineral prospecting and develop- 
ment on national-forest land are exten- 
sive. In 1955, 7.4 thousand leases and 
permits covering more than 7 million 
acres were in force. 

MANY SMALL TRACTS in the national 
forests are suitable for private uses, 
which are authorized by special-use 
permits if they can be justified and do 
not conflict with uses of greater public 
value. The permits specify the terms 
under which the use is authorized. 

When land in national forests is used 
for a commercial purpose or by indi- 
viduals only, a rental in keeping with 
the value of the use is charged. Public 
or semipublic uses usually are permitted 
without charge or for a small fee. 

Approximately 55 thousand special- 
use permits in force in 1958 covered 
more than 3 million acres and a wide 
variety of activities, such as ditches, 
cultivation, summer homes, and rights- 
of-way for powerlines, pipelines, and 
roads. 

Public-service uses—as for resorts, 
hotels, stores, organization sites, ski 
lifts, and boat docks—carry special 
stipulations as to the type of improve- 
ments to be constructed, the services 
to be offered, and public safety. 

MORE THAN HALF of the nearly 10 
thousand full-time employees of the 
Forest Service spend at least a part of 
their time on fire duties. Seven thou- 
sand additional men are employed 
seasonally for various jobs having to 
do with fire control. Many others are 
hired for short periods to fight large 
fires. 

Machines have changed several as- 
pects of the efforts to prevent and stop 
fires. "Smokechasers," who used to go 
to fires afoot or on horseback, now 
often use trucks, airplanes, and heli- 
copters.  When  trucks  cannot  reach 
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them, the firefighters may get supplies 
by airplane or by trail tractors. Pack 
mules and horses are still used in 
rugged, remote areas. 

Static-line parachutes and protective 
clothing make it possible to drop men 
near fires in mountainous areas. Men 
in the Forest Service make about 10 
thousand airplane flights annually to 
detect fires and to transport airfreight, 
firefighters, and parachuted cargo for 
fire control. Ground lookout stations 
in many forests are supplemented by 
regularly scheduled air flights in order 
to discover fires more quickly. 

Sometimes water and chemicals are 
dropped from airplanes directly on 
fires or just in front of them. The 
Stearman crop-dusting type of air- 
plane has been used with marked 
success in this type of air attack. Sev- 
eral bombers that once belonged to 
the Navy have been adapted to this 
use. Helicopters also have been used 
for this purpose and to lay fire hose 
over rough terrain. 

Much of the work to develop equip- 
ment has been carried out in coopera- 
tive projects with the armed services, 
industrial concerns, State forestry or- 
ganizations, and others. 

Mechanized equipment, such as 
tractors and plows, are building more 
of the firelines each year. This equip- 
ment can be effectively used on 15 to 
20 percent of all fires and greatly re- 
duces fire-control costs. 

Smokejumpers—trained parachute- 
jumping firefighters—have been used 
in the national forests since 1939. They 
are used extensively on fires where fast 
initial attack is necessary. They have 
saved millions of dollars in firefighting 
costs and in resources. 

Fire is still a hazard, however, and 
fighting fires is still a costly and dan- 
gerous job. As new areas of the forests 
are opened to use, more people come 
for work and play, and their activities 
increase the likelihood of fires. Opera- 
tions connected with logging, saw^ 
milling, mining, and transportation all 
cause some fires. Flammable cover in 
much of the forest area has changed 
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and increases the fire problem. Tops 
and limbs of trees left after logging in- 
crease the danger. Annual growth of 
weeds and grasses, which are highly 
flammable in the dry stage, is greater 
after timber cutting and before young 
trees re-cover the ground. 

There has been a steady general drop 
in number of man-caused fires since 
1940 in most national forests—an indi- 
cation of the success of increased pre- 
vention work and the response by visi- 
tors and woods workers to please be 
careful with fire in forests. 

THE DEVELOPMENT and administra- 
tion of the national forests require con- 
siderable engineering. Forest supervi- 
sors' staffs usually include one or more 
professional engineers. They oversee 
the construction and maintenance of 
roads, dwellings, trails, landing fields, 
warehouses, offices, water-supply in- 
stallations, and similar facilities. They 
also examine plans and inspect roads 
built by permitholders, structures, and 
other installations and provide topo- 
graphic and planimetric maps. 

The transportation system in na- 
tional forests in 1958 consisted of 
about 24,250 miles of designated high- 
ways, 124,000 miles of development 
roads, 116,000 miles of horse and foot 
trails, and 190 landing fields. 

Some of these roads are public roads, 
maintained by States, counties, and 
other authorities. Forest-development 
roads are open to public travel but as a 
rule are not maintained for heavy traf- 
fic. Loggers and other users therefore 
have to maintain about 13 thousand 
miles of development roads to the ex- 
tent required for their use. The Forest 
Service periodically reconditions its 
roads. 

Thousands of additional miles of 
access roads must be built, and former 
truck trails must be rebuilt to move 
logs, lumber, pulp wood, and other for- 
est products to market. Primary roads 
must be routed and constructed with 
special attention to roadbed stability. 
Thousands of miles of branch roads 
must supplement the primary system 

in order to provide ready access for 
combating insect infestations and dis- 
eases and salvaging merchantable tim- 
ber damaged by windthrow or light- 
ning-caused fires. The Forest Service 
has the responsibility for routing and 
designing these roads. 

More roads also are needed to truck 
livestock to and from the ranges. Im- 
proved wildlife management often de- 
pends on roads to encourage better dis- 
tribution of hunting. More and better 
roads to make lakes and streams more 
accessible are needed in places. 

A dollars-and-cents price tag cannot 
be placed on the great and varied re- 
sources of the national forests. They 
contribute much to the economy of 
the Nation and to the people. A look 
at one national forest will give an idea 
of the total picture. 

THE TARGHEE NATIONAL FOREST in 
southeastern Idaho and western Wyo- 
ming is an example. It forms a tim- 
bered semicircle around the head of 
the Snake River. The 1,650,300 acres 
of public land provide water, wildlife, 
forage, timber, and recreation that 
help sustain communities in 10 coun- 
ties. Farmers in the upper Snake River 
Valley use water from the forest to irri- 
gate crops valued at 85 million dollars 
annually. Some 16 million board-feet 
of timber are harvested. People from 
all over the country fish in its 516 miles 
of streams and 14,465 acres of lakes 
and reservoirs. Hunters take more than 
3,000 big game animals—elk, moose, 
deer, bear, and mountain sheep— 
from the Targhee National Forest each 
year. In the summer more than 14 
thousand cattle and 118 thousand 
sheep graze the lands. 

To keep the resources of the Targhee 
productive for public benefit is the job 
of eight district rangers and a forest 
supervisor. They integrate the uses 
and plan, manage, and protect the 
forest so that its abundance may serve 
the American people now as well as in 
the future. So it is in varying circum- 
stances with all the 149 national 
forests. 
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Programs for forest 
niRIlR^GIllGIlXt Through various programs, Federal 
and State agencies encourage and facilitate the protection and 
sound management of forest lands in private ownership. It is in 
the public interest that our forest lands be kept permanently 
productive. By W. S. Swingler, assistant chief, State and Private 
Forestry, Forest Service, and Frank A. Connolly, Division of In- 
formation and Education, Forest Service. 

You MAY be one of the 4.5 million non- 
industrial, small landholders who own 
296 million acres of our remaining 
commercial forest area. 

If you are, you are one of the largest 
block of owners of the land from which 
we must expect to get our future sup- 
ply of wood products. The manner 
in which you manage your land can 
help or harm our future wood supply 
and our water, wildlife, recreation, 
and other resources. 

The ownership pattern of our re- 
maining commercial forest area is this: 
About one-fourth of our continental 
land area, some 484 million acres, can 
grow commercially useful wood prod- 
ucts and is still available for that pur- 
pose. Some 126 million acres of this 
total are public forest lands, owned 
and administered by States, the Nation 
(principally in national forests), coun- 
ties, and other units of local govern- 
ment. Only about 13 percent, some 
62 million acres, are in industrial or 
other large ownerships. More than 
three-fifths of our available commer- 
cial forest area, some 296 million acres, 
is   owned   by   small   landholders. 

There is responsibility and oppor- 
tunity in this ownership. In a world 
that is growing closer together and has 
increasing populations, the ownership 
and management of land are becom- 
ing a matter of increasing public and 
private concern. The management of 
forest land is of particular concern 
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for it affects water supplies, drainage, 
other resources, and the supply of wood 
products, such as industrial timbers, 
boards and planks, cellulose for paper, 
particle boards, laminated beams and 
panels, and synthetic materials. It will 
take good management of our remain- 
ing commercial forest land to continue 
to produce them. 

When the Forest Service was estab- 
lished in the Department of Agricul- 
ture in 1905, it was directed under its 
appropriation for that year ". . . to 
advise the owners of woodlands as to 
the proper care of the same.  ..." 

Evidence that the public, the people, 
was as ready and anxious to receive 
advice and assistance as the public, the 
Government, was ready and prepared 
to provide it was given in the report of 
Gifford Pinchot, first chief of the Forest 
Service, for 1905. 

He reported: "During the year 167 
applications were received for advice 
and assistance in the management of 
private forest lands The most 
notable phase of the cooperative plant- 
ing work during the year has been the 
increasing requests for assistance made 
by cities, water companies, railroads, 
and other large owners." 

The assistance the Government could 
give at that time was more limited than 
today's landowner might suppose. The 
Government had established fire look- 
outs on the national forests. It encour- 
aged private owners to post fire guards 
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on cutover lands and encouraged the 
States to provide fire protection forces. 
It was able to give advice on land man- 
agement, including plantings and cut- 
ting practices, to some landowners. Its 
public forest managers, the national 
forest rangers, were glad to have nearby 
landowners, singly or in groups, come 
to see how trees on Government lands 
were selected, marked, and sold. 

Help in fire control was limited to 
advice on fire behavior and damage 
and encouragement to States and pri- 
vate owners to increase and extend 
protection. There was neither authori- 
zation nor funds to go further. Assist- 
ance with reforestation consisted large- 
ly in advice and in drawing plans for 
extensive planting programs on large 
ownerships. There were no funds for 
helping the States to grow planting 
stock so that the small landowner 
might reforest denuded areas at a cost 
within the reach of his purse, as he can 
do today. Not enough trained foresters 
were available to demonstrate, to 
more than a limited number of groups, 
how tree planting could be done effi- 
ciently. 

The Weeks law of 1911 often is cited 
as the charter for the participation of 
the Federal Government in helping to 
meet the forestry problems of private 
landowners. 

Its main purpose was to authorize 
the Federal acquisition and protection 
of forest lands on critical watersheds 
that affected the drainage to navigable 
streams. These lands, presumably to 
be selected largely in the East (as they 
generally have been), were to be man- 
aged and administered like the na- 
tional forests, which had been reserved 
out of the public domain, principally 
in the West. 

The law established the principle of 
a shared public responsibility where 
there was a shared public interest. It 
authorized, for example, a Federal- 
State cooperative program of fire pre- 
vention and control for the protection 
of non-Federal lands on the water- 
sheds of navigable streams, because 
this protection was a matter of na- 
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tional interest for which the Govern- 
ment should share the cost. 

As the Government's share of this 
program, Federal patrolmen were em- 
ployed to work with State patrolmen 
in the States from 1911 to 1920, when 
Federal funds were allotted directly to 
the States to reimburse them for a 
part of their expenditures. 

The Weeks law encouraged the co- 
operating States to strengthen and ex- 
tend protection forces. It recognized 
the axiom that without adequate fire 
control the effort to get good forest 
management is a somewhat empty 
wish. But this legislation was not 
enough to meet full-on the ever- 
present danger of forest fire. Thirteen 
years after its passage, only 30 States 
had qualified for its cooperative pro- 
gram, and only 176 million acres were 
under protection. 

The Clarke-McNary Act, passed in 
1924, broadened Federal participa- 
tion in the better management of forest 
lands and increased fire protection. 
One of its provisions extended the Fed- 
eral fire-assistance program to lands 
necessary for the production of timber 
and to the watersheds of navigable 
streams. 

It authorized the Secretary of Agri- 
culture to cooperate with the States 
and through them with private and 
other agencies in protecting non-Fed- 
eral lands classified as timberlands 
and watersheds yielding water for do- 
mestic use or irrigation. He may pro- 
vide technical guidance and assistance 
and, within limitations, share the cost 
of such protection. 

Forty-four States and Hawaii were 
cooperating in the nationwide forest 
fire control program in 1957. Some 
390 million acres of forest land were 
under protection. Funds spent for for- 
est fire protection amounted to 42.9 
million dollars—including 32.9 million 
dollars of State and private funds and 
10 million dollars in Federal contribu- 
tions—in 1956. 

The rate of burn had dropped to a 
small fraction of the former losses. 

Such measures as State and local 
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patrols, law enforcement, educational 
campaigns, and modern fire-detection 
devices have helped to reduce the 
occurrence of fire and the spread of 
small fires into large ones. 

State control forces, equipped with 
such helps as danger prediction instru- 
ments and data, rapid communication 
systems, and efficient fire-suppression 
equipment, and employees under con- 
tinuous training to learn to do an 
effective job stand ready to suppress 
or control fires. 

This protection service has now 
advanced to the point where several 
groups of States are matching equip- 
ment and conducting coordinated 
training courses so as to prepare them- 
selves to come to one another's assist- 
ance when fires of major proportion 
threaten to get out of hand in neigh- 
boring States or communities. 

IF YOU ARE ONE of the 4.5 million 
owners of small forests, you have other 
management problems that affect pro- 
spective income and the permanent 
well-being of your land. 

It is easier to picture you statistically 
than to write a specific prescription for 
the proper productive management of 
your woodlands. That job should be 
done by a qualified technician who 
has inspected your land. 

You own about 66 acres, the national 
average for your group. If you have 
cut it over, especially some years ago, 
the odds are against your having done 
a satisfactory logging job that left the 
land in the best condition for good 
reproduction. You might not have 
ruined it, but the chances are that you 
set back more than need be its poten- 
tial for growing profitable new crops 
of good forest products. 

There is reason to believe, as inquiry 
among some owners indicates, that if 
you did these things, it was not with 
such intent; you would have done 
better if you had better understood the 
needs of the woodlands. If you knew 
that you could have got technically 
qualified, unprejudiced advice, you 
would have sought it. 
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Such advice now is available in most 
localities as a free public service under 
one or another of the State or coopera- 
tive State-Federal programs. 

Two important sources are the State 
forestry organization, which features 
technical assistance and general ad- 
ministration of overall State forestry 
programs, and the land-grant college, 
which features educational assistance, 
particularly advice to farmers on 
handling woodlands as a part of the 
farm operation. 

The core of the forestry program in 
most States is based on a pattern of 
State legislation, enacted specially to 
meet landowners' requirements and 
administered by a recognized central 
forestry agency. This agency may be 
set up independently or it may be a 
part of the State department of con- 
servation. It is customarily headed by 
a State forester. He administers the 
State forest programs and the coopera- 
tive State-Federal forest programs. 

The State forester usually has a 
central staff of specialists and district 
foresters, who are his local agents or 
deputies. 

Most States have a comprehensive 
program that embraces control of fire 
and pests, the production of planting 
stock, assistance in management, and 
marketing aids. When you need such 
assistance, you would normally turn to 
your State forester or to his district 
representative. 

The extension forester conducts 
short courses for farmers at the State 
agricultural college, prepares bulletins 
on farm forestry, interprets research 
findings, instructs youth groups and 
students in forestry work, and shows 
how to derive advantages from self- 
employment in woods work. He pro- 
vides demonstrations in the woods for 
farm groups in such matters as cutting 
and planting methods, fire prevention 
practices, and treatment and use of 
wood products. 

The extension forester may help in 
the administration of the State pro- 
gram. He can be reached through the 
county agricultural agent or through 
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the State extension service at the State 
agricultural college. 

The State forester and the State 
extension forester work closely with 
soil conservation districts. After an 
individual farm plan is completed— 
usually a joint effort by the landowner 
and a technician from the Soil Con- 
servation Service—the State forestry 
agencies are available to help the farm 
owner supplement and carry out the 
forestry phases of that plan. 

The States have cooperated with the 
Federal Government in the programs 
in which State and national interests 
coincide—fire protection, pest control, 
watershed care and reforestation. 

One such program provided techni- 
cal help and guidance to woodland 
owners. It was begun nationwide un- 
der the Norris-Doxey Act of 1937— 
known as the Farm Forestry Act— 
which made it possible for the Federal 
Government to contribute increased 
technical help and financial support 
for State assistance to farmers regard- 
ing the establishment, protection, and 
management of farm forests. 

The Cooperative Forest Manage- 
ment Act replaced the Farm Forestry 
Act in 1950. It extended the technical 
assistance program to other owners 
than farmers and included assistance 
to primary processors as a means of 
reducing loss and inefficiency in the 
processing of primary forest products. 

The programs conducted under this 
legislation are administered in the 
State through the State forestry agen- 
cies. Federal contributions are made 
to the States, which employ foresters 
to provide the needed service and 
which direct the activities of the forest- 
ers in carrying out the provisions of the 
joint State-Federal forestry program. 

In providing the service required 
when an owner asks for technical help, 
the forester usually goes on the land 
with the owner and he tries to learn 
the owner's plans and intentions—his 
present financial interests and needs 
and his plans for continued ownership 
and future operations. 

The forester often can point out to 
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the owner such opportunities as special 
markets for the type of trees growing 
in his woods and show him trees of 
more than average value. 

The forester surveys the stand of 
trees in detail—its age, quality and 
species composition, its growth status 
and potential, and the physical con- 
ditions that may make proposed cut- 
ting operations easier or more costly. 

With this information, the forester 
makes recommendations for carrying 
out the proposed operation. 

The recommendations will be both 
general and specific as to numbers of 
trees by species, types, and sizes. The 
trees to be removed or left are marked 
to match the numbers, types, and sizes 
called for in the recommendation. 

It is a management plan. Its purpose 
is to point out the trees available for a 
profitable sale and those that should 
be left for greater future values and to 
take into account other factors that 
contribute to a constructive operation 
rather than a destructive job. 

The forester gives the owner lists of 
marketing outlets by products and spe- 
cies, sample outlines for asking bids, 
and sample sales and cutting contracts 
that should help make a secure and 
profitable deal. Included will be meas- 
ures for avoiding damage to lands, 
roads, trees, and improvements from 
the depredations of cutting crews. 

Since 1940, when State funds first 
became available, through 1956, the 
States expended 10,280,498 dollars on 
this program. The Federal contribu- 
tion was 5,696,063 dollars. In that 
time the number of State service for- 
esters grew from 9 to 285. They helped 
291,300 landowners and made operat- 
ing plans on 27,169,579 woodland 
acres. Sales they have guided involved 
6.8 billion board-feet of forest products 
at a value of 128,440,659 dollars. The 
cost of this service was about 11 per- 
cent of total sales. 

The public forester cannot give de- 
tailed management attention to the 
sale. In each State, in fact, there are 
limitations on the amount of time a 
forester can give to individual cases. 



4o6 

In most instances, however, and es- 
pecially on tracts of moderate size, he 
is able to give the owner a usable pían. 

If the sale is an extensive or complex 
job that requires detailed attention, the 
owner may be well advised to seek the 
services of a private consulting forester 
to carry it through. 

SEVERAL State and Federal meas- 
ures are designed to encourage owners 
to replant their forest lands. 

The Congress in 1924 provided for 
Federal assistance to farmers in re- 
forestation of private lands through 
the provisions of section 4 of the Glarke- 
McNary law. The results were en- 
couraging. Three years later, 28 States 
were participating in the program. 

The Congress amended the law in 
1949 to remove the "farmers only" 
limitation. By 1954, Hawaii, Puerto 
Rico, and 43 States participated. 

If you have land on which you should 
plant trees, you can buy seedlings from 
your State forester at a nominal cost. 
You should consult your nearest for- 
ester as to suitable stock available, 
costs, and proper planting time and 
methods, or you can send your check 
to the State forestry agency with a de- 
scription of your land, its extent, and 
location. The stock will be shipped to 
you at the proper time. 

The State will not undertake the 
planting, but you can receive technical 
help on what to plant and how to plant. 
Your nearby forester may be able to 
help you arrange for the hiring or 
loan of a planting machine or for the 
employment of planting crews. 

The upsurge of interest in planting 
trees on private land has been notable. 
The States and Territories in 1954 
distributed almost 500 million trees, 
enough to plant 500 thousand acres. 
In the fall of 1957, planting reached a 
level of 1 million acres a year. About 
1 billion seedlings were produced dur- 
ing that year. It also reversed the dom- 
inance of public planting; 83 percent 
of forest planting was on private lands. 

Despite the encouraging progress, 
however, we will not soon catch up 
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with our planting needs—not even in 
the next half century. More than 50 
million acres of poorly stocked and 
denuded land need restocking. Each 
year, through fire and other causes, 
additional denuded or understocked 
land is being added. 

One of several new measures was in- 
cluded in the Agricultural Act of 1956, 
which established the Soil Bank, in- 
tended to encourage farmers to curtail, 
temporarily or on a term basis, their 
production of excess farm crops. A part 
of this program, the Conservation Re- 
serve, was designed to encourage farm- 
ers to transfer some of their general 
cropland from unneeded crops to long- 
term conservation practices for 3, 5, or 
10 years or longer. It would help the 
owner establish his chosen conservation 
practices and would pay up to 80 per- 
cent of the cost of establishing these 
practices. The owner would also re- 
ceive an annual use payment in the 
nature of a rental for land taken out 
of crops and placed in the Conserva- 
tion Reserve over the term that was 
agreed on. 

The planting of trees on conserva- 
tion-reserve land was one of the con- 
servation practices authorized by the 
Congress. In carrying out the program, 
farmers have been specially encouraged 
to plant trees on their land that gen- 
erally is poorly suited to crops. 

In 1956-1957, the first year of the 
Conservation Reserve, 500 thousand 
acres were placed in the reserve for 
tree growing. The program is tempo- 
rary, but it is expected to provide the 
stimulus for additional tree planting 
by farmers having land eligible for con- 
servation-reserve practices. State nurs- 
eries were expanded in anticipation of 
the added requirements of the program. 

The Conservation Reserve is another 
"farmers only" program, because only 
cropland is eligible. Farmers who want 
to participate make their arrangements 
with their local agricultural conserva- 
tion and stabilization committee, usu- 
ally at the county seat. The public for- 
ester is an adviser to the committee. 
Participants who choose to plant trees 
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can arrange at the time their contract 
is approved to receive technical help in 
the procurement, planning, and plant- 
ing of trees and their care. 

The committee is also charged with 
carrying out local land-improvement 
practices under the national Agricul- 
tural Conservation Program. These arc 
conservation measures or practices se- 
lected as locally desirable out of a group 
of measures authorized nationally by 
the Agricultural Conservation Program 
Service. 

The Government encourages the 
landowner in undertaking needed con- 
servation measures by sharing up to 50 
percent of the cost of installing the con- 
servation practice. There is no annual 
land-use payment, as in the Conserva- 
tion Reserve. Trees may be bought 
from the State nurseries or through 
local conservation district group pro- 
curement sources. 

The national Agricultural Conserva- 
tion Program authorizes two forestry 
practices. Under the tree-planting 
practice, the Government shares with 
the farmer the cost of trees, planting, 
and fencing. Under the practice for 
improvement of a stand, cost sharing 
is authorized for thinning dense stands, 
pruning crop trees, removing or killing 
undesirable vegetation, preparing sites 
for natural reseeding, fencing, and 
using erosion-control measures on log- 
ging roads and trails. Technical assist- 
ance to farmers for these forestry prac- 
tices usually is available from State 
forestry agencies through the local 
agricultural stabilization and conser- 
vation committees. 

The Rural Development Program 
also furnishes opportunities in forestry 
on the farm. The Government, work- 
ing with State forestry organizations, 
gives attention to areas in which farm 
incomes are unusually low. The Forest 
Service works with State and local or- 
ganizations in surveying and reporting 
on timber products available from a 
specific area. Attention of wood-using 
industries thus is drawn to the avail- 
ability of valuable timber in areas 
not usually  recognized as  profitable 
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sources of wood supply. Residents of 
underdeveloped rural areas are find- 
ing that forests can provide employ- 
ment and produce needed wood 
products. In addition to on-and-off 
the farm labor opportunities, home 
use of forest products saves out-of- 
pocket expenses. Marketing assistance 
by public and private foresters often 
helps the timber owner find markets. 

Also of interest to farmers and ranch- 
ers is the Great Plains Conservation 
Program, authorized by Public Law 
1021 of the 84th Congress. Tree plant- 
ing is provided for. 

Many States have programs for the 
improvement of wildlife habitat. Trees 
and shrubs are given to landowners for 
plantings on dedicated wildlife areas. 
One should apply to the wildlife serv- 
ice in the State conservation depart- 
ment if he wants to participate. 

Title IV of the Agricultural Act of 
1956 provides for a wood growing pro- 
gram and is directed toward meeting 
more fully our future needs for wood. 

It authorizes the States to formulate 
programs that may embrace plantings 
on State or local public lands, private 
lands in cooperation with the owners, 
and Federal lands, where the respon- 
sible agency agrees to carry out or ar- 
range for carrying out its part. 

This program will be of special in- 
terest to individual landowners because 
under it share-cost planting arrange- 
ments may be made with private own- 
ers as well as with collateral or sub- 
ordinate units of government within 
the States. 

These State programs may be sub- 
mitted to the Secretary of Agriculture 
for review. If he approves them as 
sound and practical, Federal assistance 
in the form of advice, technical assist- 
ance, or financial contribution will be 
authorized. The Federal financial con- 
tribution may not exceed the amount 
expended by the State in carrying out 
the approved plans. 

FORESTS are subject to damage from 
a host of enemy insects and diseases. 
Many examples can be given. 
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The chestnut blight, brought in from 
Asia about igoo, has destroyed all but 
a few scattered trees of the highly- 
valued American chestnut species. 

The spruce budworm, which can 
destroy trees of all ages, is found over 
great forest areas in the Pacific North- 
west, the Northeast, and Canada. An 
epidemic, uncontrolled from 191 o to 
1920, hit the spruce-fir forests of 
northern New England, eastern Can- 
ada, and Minnesota. More than 25 
years5 supply of pulpwood was lost. 

The white pine blister rust attacks 
the structurally useful and the highly 
valued five-needled pines, including 
the eastern white pine of the Eastern 
and Lake States, the western white 
pine of the Northern Rocky Mountain 
region, and the sugar pine of Cali- 
fornia and Oregon. 

Among other diseases and infesta- 
tions that require special alertness may 
be mentioned beetles that eat the seed 
crop of the western pines in the cone ; 
white grubs, which eat off roots of 
young trees in the nursery and in the 
forest; white-pine weevils, which cause 
crooked growth; bark beetles, whose 
larvae feed under the bark next to the 
wood of overripe trees and can kill a 
tree in a single season; and oak wilt, 
which has spread rapidly in Midwest- 
ern States and has been found also in 
the East and Southeast. In the South, 
the brown spot needle blight retards 
the growth of the valuable longleaf 
pine seedlings, and the littleleaf disease 
kills the shortleaf pines. 

THROUGH HIS good management, the 
landowner may keep the normal at- 
tacks of forest enemies under control. 

In epidemic attacks, his individual 
efforts are often futile; even the State 
may be unable to provide adequate 
protection against attacks that extend 
beyond State lines. 

Congress recognized this situation in 
1940 and adopted the Lea Act to 
provide Federal help in the control of 
white pine blister rust. State, Federal, 
and private forces have cleared mil- 
lions of acres of the ribes plants that 
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are the hosts of the rust fungus. The 
five-needled pines are now being 
jointly protected in 32 States. 

The Congress in 1947 enacted the 
more general Forest Pest Control Act. 
Under it, the Federal Government 
provides the facilities for regionwide 
cooperation, including the protection 
measures on Federal lands, and partic- 
ipates through State agencies in the 
non-Federal control operations. Much 
of the research and coordination neces- 
sary to effective controls is being pro- 
vided through Federal agencies, espe- 
cially the Forest Service and other 
agencies in the Department. 

THE CONGRESS authorized in 1953 
the development of pilot watershed 
programs of a local character to be 
carried out in parts of one or more 
counties. The more comprehensive 
Public Law 566 was adopted in 1954. 
It required the participation of local 
sponsoring organizations and a sharing 
of costs. In these projects, technical 
forestry assistance in planting, man- 
agement, and protection is provided 
on non-Federal lands under State- 
Federal agreements through the State 
forestry agencies. 

The cooperative State-Federal-pri- 
vatc arrangements have since been 
established on a practical working 
basis. A report for 1956 shows that 
under the various cooperative forestry 
and flood-prevention acts, assistance 
was extended to 1,300 landowners and 
operators in the management of 18 
thousand acres of forests and wood- 
lands included in authorized water- 
shed-treatment areas. In addition, 47 
million trees were planted on 37 thou- 
sand acres of critically eroded land. 
Additional fire control and prevention 
measures were provided on 540 thou- 
sand acres of forested watershed lands. 

NONE OF THESE PROGRAMS is com- 
pulsory. If the full value of our forests 
is to be realized, therefore, the primary 
responsibility for proper care and 
management of privately owned land 
must rest with the individual owner. 



Clearing land for 
dltterent USeS* More than S million acres of com- 
mercial woodland were cleared as recently as 1952 and converted 
to other uses—cropland and pasture, homesites, highways, air- 
fields, and industrial sites. Most of it was on existing farms and 

ranches. New farms have been made out of forest land ever since 
colonial times, but little of that is done now. By James R. Ander- 

son, Adon Poli, and Lawrence A. Reuss, agricultural economists, 
Farm Economics Research Division. 

FARMERS clear land for several reasons: 
They cannot buy or rent additional 
land to add to their tilled areas. They 
want to enlarge, consolidate, or re- 
shape fields so as to make more effi- 
cient use of tractor-drawn equipment. 
They need to re aline fields in order to 
carry out such conservation practices 
as contouring. They wish to obtain 
more land suited to production of 
crops like tobacco, rice, citrus fruits, 
and certain vegetables. 

The clearing of forests in some areas 
may be related to improvement of pas- 
tures. Land clearing in the southern 
Piedmont is associated with changes 
in type of farming, in which greater 
emphasis is given to livestock produc- 
tion and less to crops, such as cotton, 
grown for sale. Ranchers in central 
Florida are clearing land to establish 
improved pastures that will comple- 
ment the grazing of native grasses. 

Clearing land for farms and homes 
has been continuous since colonial 
times. The original forests of the 
United States covered an estimated 
820 million acres, not counting about 
84 million acres of arid woodland. 
Only about 25 million acres were 
cleared before 1790. About 150 million 
acres of the eastern forest area had 
been cleared for farmland by 1880. 
Much good timber was burned and 
destroyed because there was no market 

for it and the trees stood in the way of 
cultivation. 

An estimated 250 million acres in 
the originally forested areas east of the 
Great Plains have been cleared and 
were farmed in 1958, In the West, 6 
million to 7 million acres had to be 
cleared before they could be irrigated. 
Unirrigated crops, pastures, and farm- 
steads in the West take up an addi- 
tional 25 to 30 million acres of cleared 
land. Another 30 million acres or 
more of cleared land are used for 
cities, roads, and other built-up or 
developed areas. 

Thus about 310 to 320 million acres 
of originally forested land are now in 
farming and other nonforest uses. 

Probably as much as 75 million acres 
of formerly cleared land have reverted 
to forest and brush. An undetermined 
additional area of idle cleared land 
that is no longer a part of existing 
farms is located in the originally for- 
ested areas. Some of this idle land is 
held for urban development. Other 
idle lands are kept open for recrea- 
tional and other purposes. Still other 
areas will revert to forest in time. 

Until the early part of the present 
century, the forest area declined stead- 
ily. During the last 50 years in the 
country as a whole, however, land re- 
verting to forest has exceeded the acre- 
age of land that was being cleared. 
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The westward migration and the 
settlement of the prairies led to the 
abandonment of much farmland in 
the East. Often it reverted to forest. 
Substantial increases in production 
since 1920 have contributed to a rela- 
tive stability of the area in crops, 
despite a rapid increase in population. 

The boll weevil and economic prob- 
lems encountered in growing cotton 
led to some reversion in the South. 
The westward migration of cotton pro- 
duction contributed particularly to 
the reversion of cropland to forest in 
parts of the Southeast. 

Parts of the cutover counties in the 
Lake States proved to be uneconomic 
for agriculture, and much cropland 
has been abandoned during the past 
few decades. 

THE PATTERN OF LANDOWNERSHIP 
tends to control the extent of land 
clearing and reversion. Extensive forest 
holdings indicate a growing apprecia- 
tion of forestry values among owners. 
Corporations in the pulp, paper, and 
chemical industries have acquired 
large tracts and have raised the level 
of yield of forest products and of 
timber management. Among the eco- 
nomic factors in this ownership pattern 
is the desire to insure quantity and 
quality of the supply of raw materials 
and to obtain better bargaining power. 

It is not probable, however, that a 
very large net reversion of farmland to 
forest will occur in the future. It is 
more likely that clearing of forest land 
will continue and that some further 
loss of forested area will occur, despite 
the economic and technological factors 
that continue to concentrate produc- 
tion of agricultural commodities on the 
better lands. 

FOREST LAND SUITED to the growing 
of crops is still available. 

The Soil Conservation Service esti- 
mated that woodlands and forests 
occupy 105 million acres that are 
suited to cultivation and are physically 
better suited to growing crops than 
are 90 million acres now used for them. 
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At least 40 million acres of the 
present cropland area should be re- 
turned to pasture and forestry uses. 

The remaining 50 million acres are 
so subject to erosion that they should 
be cropped only with great care. 

Thus, as far as physical conditions 
are concerned, opportunity exists for 
additional clearing of land to help in 
adjusting the use of land to its physical 
capabilities. Such shifts in use—partic- 
ularly shifts to more intensive uses— 
however, are not necessarily recom- 
mended and may not be economically 
desirable under conditions in 1958. 

Three-fourths of the forested area 
potentially suitable for cropland is in 
the Southern States. Some of this land 
was once used for tobacco, cotton, 
corn, and other cultivated crops. After 
reverting to forest, some of it was 
cleared a second or a third time for 
crops (like tobacco) of high cash value. 

If we look more closely at this 105 
million acres of forest land, we dis- 
cover that about 42 million acres is 
good land that can be farmed with 
relatively little risk of erosion. It is 
level to gently rolling, has deep soils 
that are easy to work, holds water 
well, and is at least fairly fertile. 

Some of this good land is in large 
forest holdings that are not used pri- 
marily for agriculture. A considerable 
acreage, however, is distributed in 
small wooded tracts on existing farms. 
It is this good land on farms that is 
most readily available for develop- 
ment if the need for farm products 
warrants its use and if farmers have 
adequate capital with which to do the 
clearing. Some of it may also require 
drainage or irrigation. 

The remaining 63 million acres in- 
clude land that should be cleared and 
cultivated only if such conservation 
measures as terracing and stripcrop- 
ping on slopes and good water man- 
agement on flat areas are installed. 

Whether individual farmers will find 
it profitable to develop more of this 
kind of land on their farms will depend 
on several conditions. Among these are 
the acreage available for clearing, the 
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cost of clearing, the use to which the 
land can be put in terms of the type of 
farming carried on, the prices of farm 
products, and the availability of capital. 

ALTOGETHER, more than a million 
acres of land were cleared each year 
for agriculture from 1946 to 1955. Not 
included in that total are the acres of 
rangelands cleared of brush and the 
land cleared for nonagricultural uses. 

A large part of the land cleared for 
agriculture is in the South. Two sec- 
tions stand out—the lower Mississippi 
Valley and central Florida. 

In the West, removing desert vegeta- 
tion is a part of the cost of developing 
some new land for irrigation. 

Brush control is important in the 
Southwest, particularly Texas, where 
undesirable woody plants, such as 
mesquite, scrub oak, and creosote, 
have invaded native rangelands. Me- 
chanical and chemical controls of 
various kinds are used in attempts to 
eradicate them and to control their 
further spread. 

THE MARKED INCREASE in land clear- 
ing since the war was stimulated by 
the favorable prices for farm products 
immediately after the war. A price- 
cost squeeze that came later fostered 
individual action to reduce costs and 
increase yields. Some farmers who were 
unable to adjust their farm organiza- 
tion and operations found off-farm em- 
ployment and converted idle land to 
forests. Others intensified production 
on their cropland and pastureland. 
Still others reduced labor costs by 
clearing more land for pasture and 
shifting from crop or general farming 
to livestock production. Ranchers con- 
tinued to use available equipment and 
manpower in slack periods to clear 
land for more forage. 

A further encouragement for land 
clearing has come from development 
of new machinery and techniques for 
rapid, large-scale clearing operations. 
They make it possible to clear in a few 
weeks what formerly could be cleared 
in a year. 
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For example, at a land-clearing dem- 
onstration in Clay County, Fla., in 
1952, it took less than 5 hours of ma- 
chine and operator time for clearing 
and piling operations on an acre of 
heavy hammock land. For sparsely 
timbered flatwood plots from which 
the salable timber had been cut, it took 
only about 2 hours of machine and 
operator time for clearing and piling. 

MODERN EQUIPMENT for land clear- 
ing has come into widespread use since 
1945. Crosscut saws, axes, and crews of 
men largely have been replaced by 
heavy equipment and power tools— 
crawler-type tractors, dozer blades, 
tree cutters, stumpers, root rakes, brush 
rakes, bush-and-bog plows, brush chop- 
pers, undercutting plows, portable cir- 
cular saws, and chain saws. Chemical 
brushkillcrs, flamethrowers, and me- 
chanical shredders also are used. 

The cost of clearing land depends on 
the density and size of trees and the 
type of timber stand; whether the tim- 
ber is salable; the kind of equipment; 
and drainage, soils, and climate. 

Higher wages have tended to make 
it cheaper to clear land by machine 
than by older methods. Machine clear- 
ing leaves land almost ready for use. 

IN THE SOUTH, the major areas of ex- 
tensive land clearing are in the Coastal 
Plain and Delta regions. Clearing of 
brushland for crops and the control of 
mesquite, oak, and other objectionable 
brush is done on the rangelands. 

Clearing has been going on actively 
in eastern North Carolina, southwest- 
ern Georgia, southwestern Alabama, 
southeastern Mississippi, southern Lou- 
isiana, and the Mississippi River Del ta 
of Arkansas, Louisiana, and Missis- 
sippi. In the ridge and flatwoods sec- 
tions of Florida, much land has been 
cleared for agriculture, subdivisions, 
and urban uses. 

Timber resources are affected by the 
location, extent, and type of land clear- 
ing and reversion to forest. The acre- 
age of hardwood stands in the upland 
and Coastal Plain areas has increased 
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faster than the acreage of pine, except in 
communities where pulp and turpen- 
tine are produced. That is partly be- 
cause timber cutters and farmers prefer 
to cut pine trees. Also, hardwood trees 
are aggressive; they soon appear in the 
understory of pine stands. Clearing of 
bottom lands limits the hardwoods. 

Surveys by the Forest Service indi- 
cated that an increase of 1.2 million 
acres, or 11 percent, in forest land oc- 
curred in the Piedmont and mountain 
counties of North Carolina between 
1937 and 1956, mainly because of re- 
version of cropland and pastureland to 
forest. 

The increase in forest land in the 
Georgia Piedmont in 1936-1954 ex- 
ceeded that in the mountains. Much 
farmland has been abandoned since 
1935 in the southern uplands of Ala- 
bama and the northern uplands of 
Mississippi. 

The clearing of bottom lands along 
streams and reversion of slopes result 
in more intensive farming of a smaller 
acreage of more productive land in 
some upland areas. 

Where only small parcels of land are 
available for clearing and farm labor 
has little opportunity for alternative 
productive employment, hand meth- 
ods of clearing tend to persist. In the 
absence of uncleared productive lands, 
a little clearing may be done on rela- 
tively poor sites. 

Crops with high gross value of prod- 
uct per acre tend to predominate on 
newly cleared cropland in the South. 
These include tobacco in North Caro- 
lina; truck crops in the eastern Coastal 
Plain, Atlantic flatwoods, and Florida 
peninsula ; citrus groves on the ridge- 
lands and in the Indian River area of 
Florida; and rice in Arkansas, Louisi- 
ana, and Texas. 

Acreage restrictions on some crops, 
such as rice, however, have caused 
postponement of some land-clearing 
operations that had been planned. 
It is customary in central and southern 
Florida in most years to obtain new 
land for tomatoes and watermelons in 
order to minimize the effect of plant 
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diseases. Much of the land cleared for 
these crops is converted to pasture in 
the third year. 

Improved pastures also have been 
established on newly cleared land. A 
favorable level of beef prices after the 
war was an important factor. Farmers 
and ranchers selected sites with light 
stands of trees and favorable slopes. 
Bulldozers, heavy choppers, giant 
chains, chemicals, and other means of 
eradicating native vegetation were 
adopted for speed and economy, es- 
pecially in Florida and the Southern 
Plains. A decline in the price of beef 
about 1952 slowed down the pace of 
clearing for pastures. 

Despite lower prices for beef cattle 
and for many crops, substantial acre- 
ages were cleared for agriculture in 
1953-1954. About 300 thousand acres 
were cleared in Florida, 245 thousand 
acres in Texas, 185 thousand acres in 
Arkansas, and 115 thousand acres in 
Kentucky. About 20 thousand acres 
were cleared in West Virginia. 

Large commercial farmers and 
ranchers acquired their own bulldozers, 
draglines, and related equipment. For- 
mer servicemen and others have gone 
into the business of doing custom land- 
development work for farmers, ranch- 
ers, grove owners, developers of sub- 
divisions, and others. 

Farmers and ranchers who own 
their own equipment clear land in 
slack periods and so use available la- 
bor and machinery more efficiently. 
Custom operators work under contract 
by the job or hour. 

No two land-clearing operations are 
the same. Methods and costs depend 
on topography, soil types, drainage, 
salvage of forest products, size and 
type of equipment, skill of the opera- 
tors of the machines, and the type, 
size, and density of cover. 

Crawler-type tractors, equipped with 
dozer or pusher blades, are widely 
used, although operators usually have 
available several sizes of tractors and 
attachments for different situations. 

Cutover flatwoods in central Florida 
usually  contain  many  stumps,   scat- 
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tered sapling pine, and thick palmetto. 
The operator there may remove stumps 
with a detachable stumper mounted 
on a crawler-type tractor. He then 
pushes and piles the pine trees, using 
the dozer blade. Finally, he uses an 
undercutting sweep plow and heavy 
disk to unearth and chop the palmetto 
plants. A medium or small crawler 
tractor with attached blade, stumper, 
or disk commanded a custom rate of 
8 to i o dollars an hour, with opera- 
tors, in 1958. The undercutting plow 
mounted on a patrol cost 1 o to 12 dol- 
lars an hour. The total cost of clearing 
was about 30 to 45 dollars an acre, 
depending on such items as the density 
of cover. 

Sites covered with young trees and 
plants that can be eradicated by heavy- 
duty choppers, plows, and disks can be 
cleared cheaply. Scrub-oak tracts some- 
times are chained or cabled at a cost 
of 5 to 25 dollars an acre—heavy chains 
or cables are dragged between two 
tractors through the brush. The prep- 
aration of marshlands for crops in- 
volves a low cost for land clearing but 
relatively high costs for ditching, dik- 
ing, and draining. 

Some operators in the sandy areas of 
the Coastal Plain and flatwoods believe 
that trees with big taproots are easier 
to pull or push than are trees with 
large root systems just below the sur- 
face, which are harder to rake, pick 
up, and burn. 

Removing live oak and magnolia, 
which attain great size in hammocks, 
is costly and taxes the power of even 
the larger machines and the ingenuity 
and patience of the best operators. It 
costs 100 dollars or more to clear an 
acre in such places. In clearing for 
general crops or pasture, these trees 
are usually deadened and allowed to 
stand, but in clearing for construction, 
reservoir sites, and urban and indus- 
trial uses, trees of this kind are usually 
removed. 

A clean job of clearing generally is 
required for crops, groves, and most 
nonagricultural uses of land. Trees may- 
be cut at the surface of the ground, and 
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the underground stumps are permitted 
to remain if the land is to be used for 
rice, pasture, or other crops that are 
to be disked, harrowed, rolled, or 
mowed, rather than put under deep 
cultivation. 

The cost of clearing wooded sites for 
agricultural purposes in many parts of 
the South ranges from about 25 to 80 
dollars an acre. 

The availability of water may grow 
in importance in the selection of sites 
to be cleared for new uses. 

To CLEAR LAND in the West, me- 
chanical measures, controlled burning, 
chemical brushkillers, and desiccants 
commonly are used when vegetation 
has to be removed quickly and the use 
of browse animals would take too long. 

The native grasses are permitted to 
cover the area or are reestablished 
when the woody vegetation has been 
removed or is under control. This is 
the usual procedure when the native 
species are of the desired type. 

When only remnants of the native 
grasses remain, when they are not of 
the desired type, or when natural fac- 
tors are not favorable for rapid natural 
succession, the cleared areas are seeded 
to improved, adapted grasses. 

Artificial reseeding of grass with 
tractor-drawn drills or broadcasting 
by hand and airplane are common in 
the West. Various mixtures of annual 
and perennial grasses are used, de- 
pending on the kind of land to be re- 
seeded and the owner's preference. 
The cost is 1 to 8 dollars an acre. 

CLEARING OF CUTOVER timberland 
for grazing is done in places in which 
commercial forest land and natural 
grassland are intermingled, as in 
northwestern California and the Pa- 
cific Northwest, when the grazing land 
is limited. 

One way in which a rancher can get 
enough grazing land and maintain 
economic balance at the same time is 
to clear places next to the existing 
pasture or rangelands. 

Clearing cutover timberland calls for 
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several operations. The first is to cut 
the trees and brush that remain stand- 
ing. The tract then is readied for burn- 
ing. The residue is piled. Fire lines are 
built. Burning follows. 

The rancher gets a permit to burn. 
Then he selects, within the limitations 
of the permit, days when wind and 
moisture allow reasonably clean burns 
with small danger that the fires will 
get beyond control. The burning in 
some States is with State supervision. 

Slashing the trees and preparing the 
land for burning costs 6 to 18 dollars 
an acre, depending on the density and 
size of the trees, steepness of terrain, 
the type of equipment, and the experi- 
ence of the operator. 

The first burn after logging costs the 
rancher 30 cents to 2 dollars an acre, 
according to the size of area burned, 
the kind and amount of slash on the 
ground, weather, and topography. 

The burned tract may be seeded to 
grass. Seed ordinarily is broadcast by 
plane or hand. Grasses seeded on 
cleared timberland mostly are peren- 
nial and annual ryegrasses, orchard- 
grass, and subterranean clover. Mix- 
tures may also contain smaller amounts 
of seeds of many other grasses and 

' clovers. Costs of seeds and seeding are 
about 2 to 8 dollars an acre, depend- 
ing mainly on the kinds of seed used. 

Proper management after burning 
and seeding is important. The number 
and kind of animals grazed greatly 
affect the kind of vegetation that will 
develop and survive. 

After a cleared area of timberland 
has been grazed by sheep or by sheep 
and cattle for 3 or 4 years, it is re- 
burned to control the woody vegeta- 
tion that has resprouted. A reburn 
costs the rancher 60 cents to 3.75 dol- 
lars an acre, depending on the success 
of the first burning, the species of vege- 
tation, and other factors. Reseeding 
after a reburn is not always necessary. 
Ordinarily, 2 to 4 reburns, combined 
with browsing by sheep, are necessary 
to complete the clearing job. 

Total costs of a successful conversion 
job, including three reburns, may be 

YEARBOOK  OF  AGRICULTURE  1958 

IG to 40 dollars an acre. The average 
total cost of converting an acre of 
timberland to grassland in northwest- 
ern California was 26 dollars in 1958. 

BRUSHLAND is cleared in the Western 
States in places that are covered by 
brush or woody species but have good 
enough soil and rain to support good 
stands of grass. 

The sagebrush lands of the Inter- 
mountain region, the chaparral lands 
of California, and the juniper-mes- 
quite lands in Arizona and New Mexi- 
co, for example, have large acreages 
that can be improved. Clearing brush 
is sometimes necessary to maintain the 
quality of forage on pasture and graz- 
ing land. 

The improvement job is done by 
ranchers, associations of ranchers, In- 
dian tribes, and State and Federal 
agencies. 

Steep slopes, rocky soil, or rock out- 
croppings make mechanical removal 
nearly impossible. Then the brush is 
burned or sprayed with a chemical, 
such as 2,4-D or 2,4,5-T. Costs of ap- 
plying chemicals have been 3 to 8.50 
dollars an acre, depending on the 
method and the amount of chemical 
used. Chemicals also are effective as a 
followup after burning or mechanical 
clearing. 

Level or gently rolling land usually 
is cleared by plowing, disking, or burn- 
ing according to the nature of the 
vegetation, the type of seedbed that is 
wanted, and costs. 

When the land has been cleared, the 
native grasses may be permitted to re- 
vegetate the area, or it may be seeded 
to grass. The type of native grasses, 
the adaptability of grasses that can be 
introduced, and the extent to which 
the vegetation has been removed de- 
termine the species. Crested wheat- 
grass, smooth brome, intermediate 
wheatgrass, orchardgrass, pubescent 
wheatgrass, tall wheatgrass, and tall 
fescue have been used. 

Studies by J. R. Bentley and others 
of the California Forest and Range 
Experiment Station indicated that it 
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costs io to 20 dollars an acre to uproot 
and windrow light and medium brush 
and 20 to 50 dollars an acre of heavy 
brush. Smashing the brush to the 
ground for controlled burning costs 
about half as much as piling it in 
windrows before burning. Heavy-duty 
offset disks or disk plows have been 
used to remove brush cover that is 
neither too large nor too dense. 

Plowing or disking helps make a 
good seedbed. The seed can be drilled 
rather than broadcast. Better results 
ordinarily are had when the seed is 
covered. Better than average results 
have been got when the seed has been 
broadcast after a burning in which the 
amount of brush was enough to pro- 
vide an adequate residue of ash. 

Controlled burning to clear brush- 
land has been popular in the West. 
The brush is burned standing in place 
without prior treatment or after smash- 
ing with a bulldozer. It is also burned 
after it has been piled and windrowed 
after removal by mechanical process. 
The procedure for burning brush is 
similar to the one we described for 
clearing cutover land. Controlled burn- 
ing of brush without prior treatment 
has cost about 40 cents to 3.65 dollars 
an acre. Burning, including the use of 
a bulldozer to smash the brush, costs 
about 2.50 to 15 dollars an acre. Burn- 
ing is more successful when the brush 
is knocked down and allowed to dry. 

Mesquite and juniper are removed in 
several ways—hand grubbing, appli- 
cation of kerosene, aerial spraying with 
chemicals, chaining, and other me- 
chanical processes. Costs are 2.50 to 
32 dollars an acre. 

Large acreages of sagebrush and 
other nonforest desert shrub lands in 
the semiarid regions have been im- 
proved for grazing through removal of 
the sagebrush. That is done by disking, 
railing (dragging heavy rails over the 
ground), controlled burning, or chem- 
ical sprays. The cost of removing sage- 
brush has been 1 to 8 dollars an acre. 

LAND CLEARING in the North is done 
mainly to develop land for housing, 

415 

highways, airfields, and industrial sites 
and to develop and improve pasture- 
land. Maintaining the existing acreage 
of permanent pasture may require re- 
moval of encroaching trees and brush 
from time to time. Not much land is 
cleared for cropland, except that done 
to enlarge and realine fields. 

Clearing small tracts for rural home- 
sites is common in the Northeast. 
Clearing farm woodland for pasture 
and for cropland has been scattered 
throughout the Northern States. In no 
State, except New York, did the acre- 
age cleared in conservation districts 
exceed 10 thousand acres in any year 
between 1952 and 1958. Pennsylvania 
and Maryland were the only other 
Northeastern States in which the clear- 
ing carried out in the conservation 
districts amounted to more than 2 
thousand acres a year since 1952. 
Some land is cleared each year in the 
Corn Belt and Lake States, but only in 
Minnesota has the acreage cleared 
exceeded 3 thousand acres a year. 

In general, the area of farmland that 
has reverted to forest in recent years 
has greatly exceeded the area cleared 
for pasture and crops in the Northern 
States. The need for a larger acreage 
of improved pasture on dairy farms 
has been a major incentive for the land 
clearing on farms in the North. 

Most farmers contract with custom 
land developers on an hourly basis to 
clear their land, as ordinarily they do 
not have the necessary heavy equip- 
ment with which to do a satisfactory 
job. Most of the clearing is done with 
crawler-type tractors equipped with 
dozer blades and rakes. 

The forest cover cleared generally 
varies with the intended land use. 
Land cleared for agricultural uses 
usually is cutover land or second- 
growth hardwood or brush. When land 
is cleared for residential, industrial, 
and other related uses, good stands of 
trees are cleared occasionally. 

Approximate costs of clearing forest 
lands are 40 to 150 dollars an acre. 
Some costs run much higher for heavy 
forest stands. 



The potential demand 
lOr LlITlDGr» From the standpoint of owners of forest 
land, the outlook suggests better market opportunities for timber 
and a greater stimulus for forestry than in the past. From the 
standpoint of forest industry and the public, the outlook empha- 
sizes the need for strengthening forestry efforts. By David B. King, 

assistant director, and L Irving Holland, economist, Division 

of Forest Economics Research, Forest Service. 

THE NATION'S need for timber products 
will be strikingly greater in the future 
than it is today or was at any time in 
the past. 

This is one major conclusion reached 
in the 1958 publication of the Forest 
Service, Department of Agriculture, 
Timber Resources for America's Fu- 
ture, upon which the following is 
based. 

Wood has physical characteristics 
that make it better than other raw 
materials in many uses. Lumber and 
plywood are relatively light, strong for 
their weight, and workable. They are 
preferred for some types of shipping 
containers, especially for heavy ob- 
jects and for shipments overseas. No 
substitute has been found for wood for 
railroad ties. Wood is preeminent for 
flooring, piling, posts, utility poles, and 
household furniture and fixtures. 
Wood is the only low-cost raw material 
available in sufficient volume to meet 
the needs for fiber of the expanding 
pulp and paper industry. 

Raw materials are of three general 
groups—foods, energy materials, and 
physical-structure materials. 

Energy materials (including fuel- 
wood) are used for heat, light, and 
power. 

Physical-structure materials provide 
the substance of things we make and 
use. They include all timber products 
other than fuelwood. 

Fuelwood comprised about 40 per- 
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cent of the energy materials—about 
loo million cords—in 1900. Since that 
time the use of wood for heat, light, 
and power has declined steadily in 
favor of electricity, oil, and gas. By 
1952 fuelwood represented about 3 
percent of all energy materials; annual 
use was about 59 million cords. 

Industrial wood—that is, all timber 
products except fuelwood—accounted 
for almost one-third of all physical- 
structure materials used in 1900. It de- 
clined steadily to about one-sixth of 
the total in 1940. The trend was re- 
versed during the Second World War, 
and industrial wood made up about 
one-fifth of the total by 1952. 

The use of timber products of all 
kinds in 1952 amounted to 12.3 billion 
cubic feet. That represented enough 
logs and bolts to make a solid block i 
thousand miles long, 48 feet wide, and 
48 feet thick. Industrial wood com- 
prised about 84 percent of the total 
volume and fuelwood the rest. 

The proportions of all industrial 
wood represented by different timber 
products have changed considerably. 

Sawlogs for lumber declined from 73 
percent of all industrial wood in 1900 
to 62 percent in 1952; pulpwood in- 
creased from about 2 to 27 percent; 
veneer logs and bolts increased from 
less than 1 to 4 percent; and other 

-products, such as poles, piling, and 
posts, dropped from 25 to 7 percent 
of the total. 



THE POTENTIAL DEMAND FOR TIMBER 

Three separate projections of poten- 
tial demand for timber have been 
developed and are designated as 
medium, upper, and lower projections. 
They are based upon a series of pro- 
jections of population, economic ac- 
tivity and other indicators and reflect 
the general assumptions of peace but 
a continued strong military position, 
high levels of employment, a con- 
tinued rise in productivity and living 
standards, and continued importance 
of forest products. 

The medium and lower projections 
assumed that the population of the 
United States will increase from 165 
million in 1955 to 215 million in 1975 
and 275 million by the year 2000. 
They also assumed that the gross 
national product—the total value of 
the Nation's output of all goods and 
services—will increase from the 1955 
level of 385 billion (in terms of 1953 
dollars) to 630 billion by 1975 and 
1,200 billion by the year 2000. 

The upper projection assumed a 
population of 228 million in 1975 and 
360 million by 2000 with correspond- 
ing gross national product estimated 
at 645 billion and 1,450 billion dollars, 
respectively. Because the upper pro- 
jection of potential demand for timber 
would not be appreciably higher than 
the medium projection in 1975, the 
upper projection has been made only 
for the year 2000 where the differences 
due to population are large enough to 
merit consideration. 

All projections also involved as- 
sumptions regarding future prices and 
trends in the use of substitutes for 
wood. The lower projection assumed 
that prices of timber products would 
increase substantially faster than prices 
of competing materials and result in 
extensive price-induced substitution of 
nonwood materials for timber. The 
medium and upper projections as- 
sumed that prices of timber products 
would rise no faster than prices of com- 
peting materials and that timber 
would continue to hold its position in 
the mix of physical-structure materials. 

With  this explanation  of assump- 
445509°—58 28 
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tions upon which projections of future 
demand are based, attention now 
turns to past consumption and poten- 
tial demand for individual timber 
products. The medium projection is 
considered the basic projection of de- 
mand in this chapter. 

The use of lumber in the United 
States reached a peak of about 45 bil- 
lion board-feet in 1906. Since then it 
has fluctuated considerably, especially 
during the 1930's, and totaled 41.5 
billion board-feet in 1952. 

Construction and repair of residences 
took an estimated 40 percent of the 
total. Nonresidential construction used 
about 35 percent. About 15 percent of 
all lumber was used in shipping. The 
remaining 1 o percent went into furni- 
ture and other fabricated products. 

The demand for lumber for resi- 
dential construction is expected to go 
up sharply after 1965 because of the 
recent increase in population. A slump 
in formation of new households was 
expected between 1955 ancl i960 be- 
cause the birthrate in the 1930's was 
low, but an upsurge thereafter would 
reflect the high birthrate that came 
later. The average annual net increase 
in numbers of households may drop 
from a 1952 level of 1 million units to 
about 500 thousand to 600 thousand a 
year between 1955-1960 and then rise 
to a level of about 1.2 million by 1975 
and to 1 million or 1.4 million by 
2000—depending on whether the pop- 
ulation by that time is 275 million or 
360 million. 

Projections of housing in the future 
must take into account several other 
factors. A margin for unoccupied 
houses—8 percent of the number oc- 
cupied—must be included to account 
for seasonal dwellings and units await- 
ing sale or rental. 

Another factor is the replacement of 
the housing units lost by fire, flood, 
and windstorm—an estimated average 
of about 40 thousand a year in 1952. 

It is hard to estimate the rate of re- 
placement of old and wornout housing, 
houses demolished in shifts in land use, 
and houses abandoned in shifts of pop- 
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ulation. Such annual replacements, 
however, may increase from about 568 
thousand units in 1952 to about 1,250 
thousand units by 2000. 

The total annual requirements for 
new housing thus may increase from 
about 1.3 million units in 1952 to an 
annual average of 2 million units by 
1975 and 2.5 million units by 2000. 

Changes in type and size of dwelling 
also affect the demand for lumber. 
About one-third of all privately owned 
nonfarm dwellings built 50 years ago 
were two-family or multifamily struc- 
tures, compared to fewer than one- 
tenth of the total built in 1955. This 
shift tends to move housing out of the 
field of heavy construction, in which 
concrete and steel have competitive 
advantages, toward light construction, 
in which lumber and other wood 
products can compete better. 

The average floorspace in dwellings 
declined from an estimated 1,310 
square feet in 1920 to 980 square feet 
in 1950. This trend changed after 
1950, and the average size of dwelling 
units may increase further if families 
get bigger. 

Brick, asbestos shingles, and other- 
materials have displaced wood siding 
somewhat in exterior covering of 
wood-frame structures. About 60 per- 
cent of all single-family, wood-frame 
houses started in early 1954 were 
faced with material other than wood. 
Brick, masonry, and concrete-block 
construction is used to some extent in 
place of wood-frame structures. 

Concrete slabs were used instead of 
wall or pillar foundations in about 16 
percent of the single-family houses 
started in early 1955, and they had no 
wood girders, main-floor joists, heavy 
sills, flooring, and subflooring. 

Some of the drop in the use of lum- 
ber, however, has resulted from the 
substitution of some wood products for 
others. Plywood and various fiber- 
boards are used extensively in place of 
lumber for subflooring, wall and roof 
sheathing, and interior wall paneling. 

The use of lumber in dwellings in 
1952 amounted to an estimated aver- 
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age of i o thousand board-feet per unit. 
The use of lumber per unit may de- 
cline further. Nevertheless, in view of 
the large demand for new and re- 
placement housing, potential use of 
lumber in new residential construction 
is expected to increase from the 13 
billion board-feet used in 1952 to 18 
billion board-feet by 1975 and 22 bil- 
lion feet by 2000. 

Much lumber is used for mainte- 
nance, repair, alterations, and addi- 
tions to dwellings. The amounts have 
tended roughly to parallel the increase 
in number of households. Those re- 
quirements are expected to increase 
from about 3.9 billion board-feet in 
1952 to 5 billion in 1975 and to 7.2 
billion feet in 2000. 

DEMANDS FOR LUMBER for nonresi- 
dential construction also are expected 
to increase with the expansion of popu- 
lation and gross national product. 

Nonresidential construction includes 
many types of buildings, public utili- 
ties, and projects for conserving and 
developing natural resources. 

Lumber is used chiefly in a facili- 
tating role in most types of nonresiden- 
tial construction. For concrete forms, 
for example, plywood, hardboarcl, and 
other sheet materials have displaced 
much lumber as facing materials, al- 
though the studs and bracing are still 
primarily lumber. Brick, masonry, 
concrete, and steel have largely dis- 
placed lumber in buildings of heavy 
construction, but a modern trend is to 
build schools, warehouses, suburban 
stores, garages, and churches as single- 
story structures, which make greater 
use of lumber. Glued, laminated 
arches have been used in place of steel 
girders in building churches and gym- 
nasiums. 

Despite the fluctuations in 1919- 
1955, largely as a result of depression 
and war, there is little doubt that non- 
residential construction will increase 
with an expansion of the national 
economy. A larger population will re- 
quire more factories, transportation, 
churches, schools, and theaters. 
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Potential demands for lumber for 
new nonresidential construction and 
maintenance and repair, including 
mining uses and farm construction as 
well as industrial and commercial 
uses, are projected from a level of 12.5 
billion board-feet in 1952 to 15.9 bil- 
lion board-feet by 1975 and to 26.9 
billion feet by 2000. 

Railroad construction accounted 
for about 5 percent—2 billion board- 
feet—of all lumber used in the United 
States in 1952. About 56 percent of it 
was used as ties; 24 percent went into 
freight cars; and 20 percent was used 
for buildings, bridges, crossings, fences, 
and other facilities. 

The mileage of railroad track op- 
erated was 420 thousand miles in 1930 
and 371 thousand miles in 1955. Con- 
tinuing abandonment of unprofitable 
lines and relocation of main lines on 
straighter and more favorable grades 
may continue to reduce the total 
mileage of operated track in some 
areas. Further double tracking and 
other new construction may be re- 
quired in an expanding economy. 

The number of ties per mile of track 
averaged about 3,020 in 1955. If trends 
toward heavier tracks continue, in- 
creased numbers of ties under the 
tracks will be needed. The average size 
of ties also has increased from about 
32 board-feet in 1916, for example, to 
39 board-feet in 1955. Considering the 
trend toward heavier track, further 
increase in size of crossties may be 
expected. The average service life of 
ties is about 33 years. 

Potential demands for railroad ties 
are projected from 1.1 billion board- 
feet in 1952 to 1.6 billion board-feet 
by 1975 and to 2 billion feet by 2000. 

About half as much lumber—about 
473 million board-feet—was used in 
1952 for building and repairing freight 
cars as in 1920. The drop was due 
partly to a reduction in number of 
freight cars in service and partly to the 
substitution of steel for wood in fram- 
ing and exterior covering and the in- 
creased use of plywood for interiors. 

Because wood has several advantages 
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for freight cars, wood may hold its 
competitive position. Cargo can be fas- 
tened more easily to wood floors than 
to steel. Wood lining prevents conden- 
sation and serves as part of the insula- 
tion required in refrigerator cars. Wood 
floors absorb vibration better than 
metal, do not rust, and are easier and 
cheaper to repair. 

Considering the number of cars prob- 
ably needed in future years, the num- 
ber requiring maintenance, and the 
volume of wood required per car of 
various types, we estimate the potential 
demand for wood for car construction 
will be 528 million feet by 1975 and 
604 million board-feet by 2000, com- 
pared to an estimated 473 million 
board-feet in 1952. 

Lumber used for railroad buildings, 
bridges, trestles, crossings, elevators, 
warehouses, and other facilities built 
by the railroads totaled about 400 mil- 
lion board-feet in 1952. Some decrease 
is expected in the use of lumber for 
these purposes because of the use of 
more treated lumber and the substitu- 
tion of other materials. The demand is 
estimated at 250 million board-feet 
by 1975 and 300 million by 2000. 

Potential demands for lumber by 
railroads thus is projected from a con- 
sumption level of 2 billion board-feet 
in 1952 to 2.4 billion board-feet by 
1975 and to 2.9 billion feet by 2000. 

SHIPPING used about 6.1 billion 
board-feet in 1952. About 15 to 20 per- 
cent of the lumber used in the United 
States goes into boxes, crates, and cases 
for transporting and storing industrial 
and agricultural products, for making 
and repairing wooden pallets, and for 
dunnage for blocking and bracing car- 
goes in ships and railroad cars. 

About 4 to 6 billion board-feet of 
lumber went for shipping purposes 
each year before 1930. The huge over- 
seas shipments of military supplies dur- 
ing the war required a large volume of 
shipping lumber. About 14.5 billion 
board-feet were used in shipping in 
1944. Annual consumption since has 
averaged about 6 billion board-feet. 
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There has been considerable substi- 
tution of paperboard and wirebound 
veneer boxes and crates (which cost 
and weigh less) for containers made of 
lumber. Nailed and wirebound wood- 
en boxes and crates nevertheless are 
used a great deal for fresh fruits and 
vegetables, mainly because they pro- 
tect the contents better and are not 
weakened by moisture in refrigerator 
cars. Nailed lumber boxes and crates 
may continue to be used for shipment 
of manufactured goods that require 
protection; in overseas shipments, 
where containers are stacked on each 
other; and in the transport of heavy 
or odd-shaped products. 

It is estimated that potential de- 
mands for container lumber will in- 
crease from 4.3 billion board-feet in 
1952 to 5.8 billion board-feet in 1975 
and 7 billion board-feet in 2000. 

The use of wooden pallets for han- 
dling goods has expanded rapidly. 
Industry used about 23 million pallets 
in 1950 and an estimated 43 million 
in 1955. Annual production may 
reach about 70 million by 1975 and 
150 million by 2000 requiring 1.7 
billion and 3.5 billion board-feet of 
lumber. As the lumber required for 
pallets comes chiefly from plentiful, 
low-quality hardwoods, the substitu- 
tion of other materials for lumber 
is unlikely. 

The use of lumber for dunnage is set 
at about 1 billion board-feet a year. 
Because of the increase in shipments of 
merchandise by truck, loose rail ship- 
ment, and the development of steel 
strapping methods and of substitutes, 
such as inflated rubber packing, the 
use of dunnage lumber may drop. 

For all shipping lumber, potential 
demands are projected to 8.7 billion 
board-feet by 1975 and 12 billion feet 
by 2000. 

THE DEMAND FOR LUMBER for manu- 
factured products is increasing. Ap- 
proximately 10 percent of all lumber 
used annually in the United States is 
for manufactured products like furni- 
ture, fixtures, caskets and burial boxes, 
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truck bodies, television sets, boats, 
pencils, and innumerable other prod- 
ucts. About 3,7 billion board-feet of 
lumber were used in manufactured 
products in 1928 and 3.9 billion 
board-feet in 1948. 

Roughly half of the lumber used for 
manufactured products in 1948 went 
into furniture, primarily household 
furniture, which faces competition 
from plywood, hard board, and par- 
ticle board. Metal has been substituted 
for wood in some items of lawn and 
kitchen furniture, but not in living- 
room and bedroom furniture, two of 
the most important types. In view of 
the number of new dwellings to be 
furnished and the rate of replacement 
of wornout furniture, the demand for 
lumber for household furniture is ex- 
pected to rise substantially. 

Trends in the use of wood in non- 
household furniture have varied. Met- 
al furniture has been popular in offices, 
but there now appears to be a swing 
back to wood. Thus in terms of value, 
wood furniture represented 27 percent 
of total shipments in 1947, 17 percent 
in 1952, and 21 percent in 1954. The 
only products almost completely taken 
over by metal are filing cabinets. 

Demands for wood for such items as 
sports equipment, toys, musical instru- 
ments, and television sets seem likely 
to increase at about the same rate as 
disposable personal income. The de- 
mand for agricultural equipment con- 
taining wood can be expected to 
parallel trends in farm output. 

Consumption of lumber for all uses 
in 1952 and the medium projections of 
potential lumber demand in 1975 and 
2000 are summarized as follows (in 
billions of board-feet) : 

WS* ^75 2000 

Dwellings      16. 9 23. o 29. 2 
Nonresidential      12. 5 15. 9 26. 9 
Railroads       2. o 2.4 2. 9 
Shipping        6. 1 8. 7 12. o 
Manufacturing        4. o 5. 5 8. o 

Total      41.5    55.5    79.0 

The alternative lower projection 
points   to  somewhat  lower  levels  of 
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future demand, which is estimated at 
about 48 billion board-feet of lumber 
by 1975 and 55 billion board-feet by 
2000. The corresponding upper pro- 
jection of potential lumber demand in 
2000 is 90 billion board-feet. 

THE DEMAND FOR PULPWOOD has in- 
creased much faster than has demand 
for any other purpose—from about 2 
million cords in 1900 to 41.9 million in 
1955. 

Potential demands for pulpwood de- 
pend largely on demands for paper, 
paperboard, and wood-derived prod- 
ucts, such as cellophane and rayon, on 
expected changes in pulping processes, 
and on anticipated net imports of pulp, 
paper, paperboard, and pulpwood. 

The consumption of paper, includ- 
ing newsprint, groundwood papers, 
such as those used for wallpaper and 
pulp magazines, book and fine paper, 
coarse and industrial papers, tissue and 
sanitary papers, such as toilet and 
cleansing tissues, and building paper, 
increased from 5.4 million tons in 
1920 to 19.2 million tons in 1955, or 
257 percent. The use of paperboard, 
which includes container board, bend- 
ing and nonbending board, building 
board, and other paperboards, went 
up from 2.3 million tons in 1920 to 15.3 
million tons in 1955—578 percent. 

Consumption of dissolving grades of 
woodpulp for use in manufacture of 
products like rayon, cellophane, nitro- 
cellulose, acetate plastics, photographic 
film, and smokeless powder has also 
required a considerable volume of 
high-grade pulp—about 45 thousand 
tons in 1930 and 547 thousand tons in 
1955. 

It is estimated that potential de- 
mands for pulp, paper, paperboard, 
and for nonpaper products may total 
49 million tons by 1975 and 75 million 
tons by 2000. 

Pulpwood requirements to meet 
these increases in potential demand are 
estimated at 72 million cords by 1975 
and 100 million cords by 2000. It is 
further estimated that part of the total, 
amounting to approximately 14 mil- 
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lion cords in 1975 and 15 million in 
2000, might be imported in the form 
of pulpwood, pulp, paper, and paper- 
board. The alternative lower projection 
indicates an annual demand for pulp- 
wood of 65 million cords in 1975 and 
90 million in 2000. The corresponding 
upper projection in 2000 is 125 million 
cords. 

DEMANDS FOR VENEER and plywood 
have increased greatly. The consump- 
tion of veneer logs and bolts rose to 3.4 
billion board-feet in 1955, a tenfold 
increase in 50 years. Softwoods ac- 
counted for about 70 percent of the 
total veneer logs used in 1955, and 
hardwoods, 30 percent. Nearly all of 
the softwood veneer produced is used 
in softwood plywood. A small amount 
is utilized for containers. Roughly half 
of the hardwood veneer is utilized for 
plywood. 

Softwood plywood has been substi- 
tuted extensively for lumber in sheath- 
ing, subflooring, inside wall covering, 
and exterior siding, especially in pre- 
fabricated housing. Plywood can be in- 
stalled with simple tools by relatively 
unskilled labor. 

The use of plywood for concrete forms 
also has greatly expanded with devel- 
opment of synthetic resin glues used 
in moistureproof plywood. Plywood is 
used in increasing quantities in farm 
buildings, as lining and sheathing in 
railroad freight cars, in truck and truck- 
trailer bodies, and in home repair and 
construction. About 5.4 billion square 
feet three-eighths-inch basis of softwood 
plywood was consumed in 1955, of 
which an estimated 4.1 billion square 
feet was used in construction, and 1.3 
billion square feet for containers and 
fabricated products. 

Hardwood veneer production in 1953 
amounted to 10.1 billion square feet, 
surface measure. About 1,9 billion 
square feet was high-quality material 
used mainly for its decorative effect in 
furniture and as facing in wall panels 
and flush doors. Some 4.7 billion square 
feet was used in plywood for containers 
and for core and backing stock in high- 
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grade plywoods. About 3.1 billion 
square feet went into wirebound boxes 
and crates, baskets, hampers, and other 
containers in which no gluing is needed. 
The rest was used for specialty items, 
woodenware and novelties. 

Demands for veneer logs are pro- 
jected from 3.4 billion board-feet in 
1955 to 5.7 billion feet in 1975 and 9 
billion feet in 2000. 

DEMANDS FOR MINOR industrial wood 
products have shown variable trends. 
Included in this group are cooperage 
logs and bolts, piling, poles, fence posts, 
turnery bolts, charcoal wood, shingle 
bolts, excelsior bolts, and farm poles. 
Into their production in 1952 went 
about 758 million cubic feet of logs 
and bolts. 

Potential demand for all minor 
products is projected to about 913 mil- 
lion cubic feet in 1975 and to 1,450 
million cubic feet by 2000. 

To SUM UP, estimates of demand for 
timber products can be converted into 
terms of potential demand for timber 
cut from the Nation's forests by de- 
ducting that part of the volume of each 
product obtained from plant residues 
and sources other than forest-growing 
stock, adding the volume of logging 
residues, and allowing for improve- 
ments in future timber utilization 
practices and net imports. 

In terms of growing stock—that is, 
trees above 5 inches in diameter—pro- 
jections indicate that potential de- 
mands by the year 2000 might require 
the cutting of from 46 to 117 percent 
more than the stock cut in 1952. 

In terms of live sawtimber—that is, 
eastern softwood trees above 9 inches 
in diameter and hardwoods and west- 
ern softwoods above 11 inches in diam- 
eter—the potential cut by the year 
2000 might be from 41 to 127 per- 
cent higher than the cut of sawtimber 
in 1952. Most of the potential demands 
for timber, as in the case of the actual 
cut in 1952, presumably will consist of 
softwoods. 

Consumption   of timber  cut  from 
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the Nation's forests in 1952 for all 
products and projections of potential 
demand from all forest growing stock 
and from live sawtimber trees are 
summarized below: 

Live 
Growing    saw- 
stock        timber 

{billion     {billion 
cu.fl.)      bd.fl.) 

Consumption in 1952. . .       10. 8 48. 8 
Projections to 1975: 

Lower        12.4 56. o 
Medium        14.0 65.4 

Projections to 2000: 
Lower        15. 7 69. o 
Medium        19. 7 95. 1 
Upper        23. 4        in. o 

These projections of potential de- 
mands thus all indicate substantial in- 
creases over 1952 in the amounts of 
timber which may be required from 
the Nation's forests in future years. 
Most of the potential demands will 
have to be met from trees of sawtimber 
size, which take many decades to grow 
to maturity. 

THE ABILITY of the United States to 
meet increased demands for timber 
will depend largely on action taken to 
improve forest management and timber 
supplies during the next few decades. 
If progress in forest management will 
continue as indicated by recent trends— 
and that means substantial progress— 
timber supplies would be sufïicient to 
meet demands under the lower projec- 
tion in the years immediately ahead. 
Within a few decades, however, pro- 
jected growth would not be enough to 
meet all timber demands, particularly 
for the preferred softwood species, such 
as southern pine and Douglas-fir, and 
for high-quality timber. The higher 
projections of potential demand could 
not be supplied for long without dip- 
ping heavily into forest capital. 

Projections of potential timber de- 
mands and prospective growth thus 
point to future timber supply prob- 
lems and increased timber values. 
Many wood-using plants already face 
problems of raw material supply and 
pressure for such adjustments as greater 
use of hardwoods in place of softwoods. 
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OUr COUntry—Seward's folly can be a great land- 
Hawaii's problems and many assets—Puerto Rico: Change and 
progress 



SewarcTs folly can be 
£1 l^rGclX i^/IlCl. ''Alaska" in native dialect means 
"the great land/' We still do not know how great it is. Its remote 
expanses, which cover millions of acres, are practically un visited. 
Its buried resources of minerals and hydrocarbon fuel are rela- 

tively unknown. Its waterpower potential is almost unused. Its 
forests and soils are only beginning to be utilized for permanent 
industry and agriculture. By Hugh A. Johnson, economist. Farm 
Economics Research Division; formerly head, Department of 
Agricultural Economics, Alaska Agricultural Experiment Station, 

WHEN WE bought Alaska from Im- 
perial Russia in 1867, the acquisition 
was praised by western expansionist 
interests and opposed by the eastern 
conservative bloc. Severe criticism was 
heaped upon Secretary of State Sew- 
ard for his "folly" in buying Rew- 
ard's Icebox," "Icebergia," or "Wal- 
russia." 

Actually, the conflict between Great 
Britain and Russia in the Crimea pro- 
vided the opportunity for the United 
States to buy out Russia's interest in 
North America for a few cents an acre 
and by the same stroke to limit further 
British activity in the area and capture 
a prolific source of furs, fish, and trade. 
Opposition in the Congress was strong, 
however, and no legislation for admin- 
istration of the new possession was en- 
acted until 1884. 

Former Governor Ernest Gruening, 
a longtime student of Alaskan history, 
said of this admittedly stopgap legisla- 
tion: "The act was . . . specific in its 
limitations and prohibitions, indefinite 
and equivocal in its grants. No legisla- 
ture, no delegate, no general land 
laws. . . ." It extended the current 
Oregon Code to Alaska "as it applied" 
and as it was "not in conflict with this 
act or the laws of the United States." 

A measure of self-government and 
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Territorial status came only with pas- 
sage of the Second Organic Act of 1912. 
Since that date many Alaskans have 
been working for statehood in order to 
obtain greater control in the manage- 
ment of their own affairs. 

The Organic Act of 1912 grants to 
the Territory specific powers com- 
parable to those of the State legisla- 
tures, although the Congress has re- 
served to itself certain functions, such 
as responsibility for fish and game. It 
has prohibited Alaska from establish- 
ing a judicial system and has also pro- 
hibited the creation of counties with- 
out congressional consent. 

The Department of the Interior ad- 
ministers most of the laws passed by the 
Congress for the management and de- 
velopment of Alaska's publicly owned 
resources outside the national forests. 

Alaska's location is a handicap to 
development. It is far removed from 
established trade routes and is separated 
from the United States by the Cana- 
dian wilderness and the rough waters of 
the North Pacific. These and other fac- 
tors, combined with the abundance of 
resources nearer populated areas, have 
kept Alaska in the hinterland of na- 
tional development. 

The presence of extensive natural re- 
sources has created durable myths as 
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to their worth in the minds of some 
Alaskans. Advocates of local develop- 
ment often fail to realize that some re- 
sources cannot be developed profitably 
under present economic and technolog- 
ical conditions. That hope for the use 
of at least a part of these resources need 
not be deferred much longer, however, 
is demonstrated by the modern pulp 
plant at Ketchikan, the interest in 
several large ore deposits, the oil and 
gas explorations, and the recurring in- 
dustrial interests in potential hydro- 
power sites. 

Vilhjalmur Stefansson wrote in Cli- 
mate and Man, the 1941 Yearbook of 
Agriculture: "If you are willing to be 
an old-fashioned pioneer—a Lincoln of 
Illinois, a Nordic of a Swedish inland 
valley, or a Mongol of Central Fin- 
land—you can make their type of living 
in the Alaska of today, But there are 
few places where it is more difficult 
than in Alaska to be a successful 'eco- 
nomic man.5 The Finns and the 
Swedes colonized their northern lands 
when they were subsistence hunters, 
subsistence fishers, and subsistence 
farmers. . . . Alaska is a northern 
land which is at least open for develop- 
ment under our present culture—if a 
district can be called open that is 
fenced off by so many economic, socio- 
logical, and psychological barbed-wire 
fences." 

The years and events that have oc- 
curred since Stefansson's observation 
have widened the economic gap. The 
old-fashioned pioneer is rarely found. 
Bulldozers and chain saws have re- 
placed horses and axes. Airplanes have 
superseded dogsleds. Scintillometers 
explore terrain faster and more accu- 
rately than wandering prospectors. 

FORTUITOUS PARTICIPATION in the 
Klondike and later gold rushes of men 
who were vocal and their bombard- 
ment of Congressmen with facts about 
Alaska and pleas for better govern- 
ment brought about the first serious 
appraisal of Alaska's resources by the 
Federal Government. Preliminary ex- 
plorations were authorized to study the 

geology of the country, to determine its 
potentialities, and to discover whether 
agriculture was feasible. 

Three Federal agricultural experi- 
ment stations—Sitka, Kodiak, and 
Kenai—were authorized by the Con- 
gress in 1898. Later reservations were 
made for experiment stations at Ram- 
part (1900), Copper Center (1903), 
Fairbanks (1906), and Matanuska 
(1915). A fur experimental station was 
established at Petersburg in 1938. Only 
the Fairbanks, Matanuska, and Peters- 
burg stations remained in 1958. 

An opening wedge for agricultural 
settlement was forged in the Home- 
stead Act of 1898. It limited land grants 
to 80 acres and required homesteaders 
to pay the expenses of surveying. No 
baselines for surveys existed, and no 
provision was made for surveys. No 
settler to my knowledge acquired title 
under this act. The law was amended 
in 1903 to permit entry on 320 acres of 
surveyed or unsurveyed land. Several 
good farms were developed from tracts 
entered under this law. The maximum 
size of a homestead was reduced to 160 
acres in 1916 and has remained so. 

Leasing for fur farming was first au- 
thorized in 1926. Grazing leases were 
authorized in 1927. Other widely sep- 
arated acts over the years have regu- 
lated entry and use of land for mining, 
industrial and commercial purposes, 
homesite and headquarter sites, small 
tracts for recreational and residential 
uses, leases for oil and gas exploration, 
and for other special purposes. Tongass 
and Chugach National Forests, Glacier 
and Katmai National Monuments, and 
McKinley National Park were estab- 
lished by Presidential proclamation 
in the early era of conservation. 

The depression-born Matanuska Val- 
ley Colonization Project established in 
1935 generated interest in agriculture 
as 30 years of homesteading had not 
done. Wartime and postwar defense 
programs drew attention to Alaska as a 
place to live and work. 

Alaska covers 586,400 square miles 
and more than 365 million acres of 
actual land area. Its great size and its 



426 YEARBOOK  OF  AGRICULTURE  1958 

Alaska 

Barrow 

BERING SEA 

ALEUTIAN   ^¾ 

PACIFIC OCEAN 

Juneau 

variable climate create problems of 
land utilization. Each region has unique 
resources and problems. From east to 
west, Alaska extends through four time 
zones and about 38 degrees of longi- 
tude. In a north-south direction, it ex- 
tends over more than 15 degrees of 
latitude. The distance from Barrow to 
Ketchikan is comparable with that 
from Boston to Baton Rouge or from 
Washington, D. C, to Denver. 

Nearest the United States lies a long, 
narrow strip of mainland and islands, 
called Southeastern Alaska. It has a 
marine climate similar to that of the 
Olympic Peninsula in Washington. 
Rainfall is heavy, and there is much 
cloudy weather. Primeval forests cover 
the lower island and mainland slopes 
and reach up the mountainsides to 
about 3 thousand feet. Small areas of 
fairly fertile soils occur in narrow gla- 
cial valleys and on some estuaries. 
Sporadic interest in homesteading has 
kept a few of these tracts in the public 
eye, but history shows that farming is 
submarginal on all except the tracts 
that are most favorably situated. Agri- 
culture in this region is limited to a few 

intensive poultry, dairy, and vegetable 
farms. Only three fur farms remained 
in 1957. Southeastern Alaska is better 
adapted to commercial forestry, fish- 
ing, mining, and recreation enterprises. 

Nearly all of the area outside town- 
site eliminations, the national monu- 
ments, and the public-domain area 
around Haines lies within the 16- 
million-acre Tongass National Forest. 
Preliminary Forest Service estimates 
show 84 billion feet of timber on about 
6 million acres of merchantable forest. 
Three-fourths of the commercial tim- 
ber grows within 2.5 miles of tide- 
water. Although the region has con- 
siderable potential for sawtimber, the 
immediate interest and need lie in pulp 
operations. 

By early 1957, four large, long-term 
sales had been made by the Forest 
Service to private corporations that 
agreed to harvest forest growth on a 
sustained-yield basis. Included in these 
sales were the Ketchikan unit of 8.25 
billion board-feet, the Wrangell of 3 
billion, the Juneau of 7.5 billion, and 
the Sitka of 5.25 billion—a total of 24 
billion board-feet. 
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A large, modem pulpmill at Ketchi- 
kan and small sawmills at Wrangell, 
Juneau, and Ketchikan were operating 
in 1957. A plyboard plant at Juneau 
had suspended operations temporarily 
after several years of operation. A 
large pulp plant was under construc- 
tion at Sitka. Additional plants and 
expanded operations are to be intro- 
duced for the remaining forested areas 
when more investment capital has been 
mobilized and more is known about 
the economics of plant operations. 

Northward lies south-central Alaska, 
which reaches from the Gulf of Alaska 
to the Alaska Range and extends west- 
ward to the base of the Alaska Penin- 
sula. It includes the ^-million-acre 
Chugach National Forest, the 2-mil- 
lion-acre (both public and nonpublic 
lands) Kenai Moose Reserve, the 2.7- 
million-acre Katmai National Monu- 
ment, the Anchorage metropolitan 
area, several large military reserva- 
tions, and the Matanuska Valley and 
Kenai Peninsula agricultural areas. 
The climate and vegetation of this 
region are affected by its position be- 
tween the North Pacific marine in- 
fluences from the south and the shelter 
of the Alaska Range on the north and 
west. Spruce, birch, and aspen grow to 
sawtimber size in commercial quanti- 
ties. Native grasses and other forage 
grow luxuriantly on suitable sites. 
Dairy farmers of the Matanuska Valley 
have grazing leases for 39 thousand 
acres of the Matanuska-Susitna area. 
Areas of fertile soils are sufficient to 
support several hundred farm families 
in production of food for local civilian 
and military markets. Irrigation of 
crops in spring and early summer is in- 
creasingly important to commercial 
vegetable growers and dairymen. 

Central Alaska lies between the 
Alaska Range on the south and the 
Brooks Range on the north and in- 
cludes the 1.9-million-acre Mount Mc- 
Kinley National Park. It includes the 
drainages of the Upper Yukon, the 
Tanana, the Koyukuk, and the Upper 
Kuskokwim. It has a continental cli- 
mate with long, cold winters and short, 

mild summers. Summer temperatures 
of 1000 or more have been recorded, 
but such days are rare. Precipitation 
ranges from 8 to 16 inches. 

Commercial agriculture is practiced 
near Fairbanks, and family gardens 
grow well on suitable sites throughout 
the region. Irrigation of crops often 
pays in spring and early summer. 
Although the Fairbanks area in the 
Tanana Valley is currently desirable 
for settlement because it lies near a 
market, unclaimed potential agricul- 
tural soils in other areas are fairly 
abundant. Climate and soils are suit- 
able for agricultural production in 
several valleys of the Yukon and 
Kuskokwim. With limited demand for 
farm products in these areas, however, 
there is no pressure for agricultural 
development. 

Both the south-central and the cen- 
tral regions contain forested tracts, 
although much of the forest is not of 
a commercial size or concentration. 
Spruce, birch, and aspen occur on the 
well-drained ridges and benches. The 
Bureau of Land Management esti- 
mated that there were 40 million acres 
of commercial forest containing 180 
billion board-feet and producing 1.5 
billion board-feet annually in these 
regions in 1956. Another 85 million 
acres classed as woodland (unsuited to 
sawmill operations) contain about 170 
billion board-feet. Only a little of the 
commercial-class forest is harvested. 
Small sawmills process low-grade rough 
lumber as the needs warrant. 

Southwestern Alaska includes Ko- 
diak and nearby islands, the Alaska 
Peninsula, and the Aleutian Islands. 
Climate is generally moderated by its 
marine position. Rainy, foggy weather 
encourages growth of plant species 
suitable for grazing. Most of the region 
is treeless, although some trees grow in 
protected spots. Several bird and wild- 
life sanctuaries are on the islands, and 
Katmai National Monument is at the 
base of the peninsula. 

Its rolling and mountainous grass- 
lands and its relatively mild winters 
encourage  some   people   to  consider 
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possibilities of range cattle and sheep 
production. As of June 30, 1956, the 
Department of the Interior had in 
effect 26 grazing leases on 767 thou- 
sand acres in southwestern Alaska. 
Seven ranches on Kodiak Island had 
990 head of cattle in 1956. Beeves are 
butchered and sold locally as 3-year- 
olds. In the early 1950's, the lessee on 
Chirikof Island began to butcher bulls 
descended from the original American 
stock. He shipped the meat to Anchor- 
age by air. This herd included about 
300 head in 1957. About 300 sheep 
had been added to the operation. The 
largest and oldest managed spreads are 
on Umnak and Unalaska Islands. 
These operators had about 50 cattle, 
8,500 sheep, and small herds of horses 
in 1956. Livestock were butchered for 
local use, but the major sales were of 
wool shipped to Seattle by air. The 
limited supplies of winter feed and dis- 
tance from market are obstacles to ex- 
pansion of livestock enterprises. 

The climate of western Alaska—or, 
more precisely, of Bristol Bay and the 
lower parts of the Kuskokwim and Yu- 
kon drainages—is moderated by the 
Bering Sea. Except where hills or other 
topographic features provide a good 
drainage, this is a vast, flat area of 
tundra interspersed with thousands of 
small lakes and meandering streams. 
I have seen good family gardens grow- 
ing on sites protected from cold sea 
winds at Unalakleet, Akiak, Bethel, 
Platinum, Aleknagik, Dillingham, and 
Naknek. Physical opportunities for 
farming communities exist in a few 
localities of this region, but markets 
currently are small and strictly local. 

The Seward Peninsula and the 
Arctic Slope generally have summers 
too short and cool for crops and for 
livestock production other than rein- 
deer. Except for isolated stands of pro- 
tected spruce and cottonwoods along 
the southern fringes, the region is a 
tundra wilderness. 

A. E. Porsild, speaking before the 
Second Alaska Science Conference in 
September 1951, stated of this region: 
"Plant life, everywhere in the Arctic, 
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is too sparse, dwarfed, and poorly de- 
veloped to make any considerable con- 
tribution to the food supply of man. 
Only a few Arctic plants produce edi- 
ble and nourishing roots or stems, and 
only near the southern fringe of the 
barren grounds arc there some that in 
favorable seasons produce appreciable 
quantities of small edible fruits. . . . 
The most promising and economically 
practical approach to the problem of 
utilization of the vast Arctic and sub- 
arctic tundra and taiga appears to be 
the wise and careful administration of 
the remaining wildlife resources." 

Explorations for oil and gas, coal, 
and minerals may discover exploitable 
physical resources to form a basis for 
further settlement. But present knowl- 
edge and experience in Alaska and 
other northern areas of America, 
Europe, and Asia indicate that exten- 
sive food production is not economi- 
cally feasible in these areas. 

SOIL CHARACTERISTICS and cool cli- 
mate are restrictive factors in present 
and potential crop production. Soils 
in Alaska are relatively young geologi- 
cally, 

Charles E. Kellogg and I. J. Nygard 
made a reconnaissance of Alaskan 
soils for the Department of Agriculture 
during the summer of 1946 as part of 
a task-force assignment to study agri- 
cultural problems of Alaska. A. H. 
Mick, of the Alaska Agricultural Ex- 
periment Station, later summarized 
their observations and his own knowl- 
edge of Alaskan soils in an article he 
and I prepared for the Arctic Institute 
of North America. These men stated 
that Alaska's mature soils include only 
the Podzol and Tundra great soil 
groups. 

Tundra is Alaska's most widely dis- 
tributed zonal great soil group. Vege- 
tal cover subsists at very low levels of 
activity, and decomposition of organic 
materials by micro-organisms is still 
slower. The resultant carpet of tough, 
fibrous, peaty material increases in 
thickness year by year, unless it is dis- 
turbed by fire, drainage, or some other 
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mechanical change. The high insu- 
lating properties of this layer prevent 
summer warmth from penetrating 
mineral substrata, which remain fro- 
zen for long periods. Most Tundra 
soils are underlain to varying depths 
by permanently frozen ground. The 
frozen subsurface, plus the spongy 
organic surface materials, usually re- 
sults in a waterlogged surface condi- 
tion during the summer. 

Intrazonal Alpine Meadow, Moun- 
tain Tundra, and Mountain-Half Bog 
soils occur at higher altitudes. These 
soils have little potential agricultural 
value, except for extensive reindeer 
grazing or possibly as summer pasture 
to supplement other sites capable of 
producing winter feed for livestock. 

Podzols usually are found in well- 
drained sandy sites. Where very fine 
sands and silts were deposited, podzoli- 
zation is feeble and is transitional to 
the intrazonal subarctic Brown Forest 
soils. 

Most crop production occurs on the 
well-drained phases of these subarctic 
Brown Forest soils. These soils are high 
in potash but deficient in organic mat- 
ter, nitrogen, and usually in available 
phosphates. The surface layers are usu- 
ally acid. Subsoils are well supplied 
with calcium and magnesium, although 
free carbonates generally are absent. 

New settlers often are disturbed by 
the extreme acidity of newly cleared 
soils. Some buy limestone to neutralize 
this condition. Specialists at the Alaska 
Agricultural Experiment Station cau- 
tion that many fields gradually become 
neutral or slightly alkaline under culti- 
vation. This process is associated with 
the breakdown of organic matter and a 
narrowing of carbon-nitrogen ratios. It 
occurs on any reasonably well-drained 
soil in Alaska wherever tillage is carried 
on. The alkaline reaction of older 
fields is of concern to farmers in the 
Matanuska and Tanana Valleys who 
find their potato crops increasingly 
afflicted with scab. 

I saw an extreme example of this 
change in pH in a small garden at 
Bethel on the lower Kuskokwim. The 

garden was on a small hillock in the 
Tundra where formerly moss, dwarf 
shrubs, and berries flourished. The 
strongly acid virgin soil had become 
almost neutral after only 3 years of 
cultivation. 

Permafrost is of concern in central 
Alaska north of the Alaska Range. It 
takes two forms. The most widespread 
is a poorly drained situation, caused by 
insulating materials on the soil surface, 
which prevents thawing and internal 
drainage. Removal of trees, brush, and 
moss permits thawing to a depth suffi- 
cient for cultivation. Several settlers in 
the Tanana Valley have developed 
excellent cropland from these mechan- 
ically wet soils. Local frost pockets, 
however, sometimes limit the crops 
that can be grown. Vast areas now 
classed as muskeg probably can be 
dried out and made physically suitable 
for crop production, but microclimatic 
conditions still would be unfavorable 
on many sites. Extensive drainage of 
these wet lands eventually might affect 
ground-water supplies adversely and 
create serious erosion problems on 
associated light podzolic soils. 

The second condition in permafrost 
is the occurrence of large blocks, or 
lenses, of solid ice under the soil sur- 
face. Disturbing the insulating mate- 
rials permits heat to penetrate; the ice 
melts, leaving holes of various sizes. 
Sometimes the thermal action causes 
no particular loss, but it can be so ex- 
treme that the fields become un tillable. 
Parts of older fields at the Fairbanks 
Agricultural Experiment Station are 
now too rough to be used even as pas- 
ture, and a few new fields on homesteads 
have become too rough for tillage. 

The United States Geological Survey 
conducts studies designed to aid in 
locating areas where these conditions 
occur. Their investigations in 1948 
helped to show that the Dunbar area, 
which was under consideration for a 
group settlement area, was submarginal 
because of frequent occurrence of these 
ice lenses. 

Frozen ground is of concern also as it 
affects availability of potable water and 
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sewage disposal. Farmers in theTanana 
Valley sometimes cannot develop live- 
stock farms because of the high cost of 
developing adequate water supplies. 

MORE THAN 99.9 percent of Alaska's 
land is owned by the Government. 

Vacant, unreserved public lands esti- 
mated at 270 million acres, reserved 
lands at 28 million acres, and 185 thou- 
sand acres of unperfected homestead 
entries are controlled by the Bureau of 
Land Management. The Bureau and 
the Navy jointly manage 23 million 
acres of oil and gas reserve. Another 18 
million acres are under the control and 
management of the National Park 
Service, the Fish and Wildlife Service, 
the Bureau of Indian Affairs, and the 
Bureau of Reclamation. The Forest 
Service has nearly 21 million acres in 
two national forests, and the Depart- 
ment of Defense has nearly 4 million 
acres in military reservations. Land 
withdrawals of all kinds amounted to 
92.3 million acres in 1956. 

The Department of the Interior is 
responsible for 93 percent of the Fed- 
eral lands, the Department of Agricul- 

ture for 5 percent, the Department of 
Defense for about 1.5 percent, and 
other agencies for a small percentage. 

About 450 thousand acres had been 
patented by June 30, 1956. Home- 
steads account for a major part of this 
acreage, but trade and manufacturing 
sites, homesites, and similar nonagri- 
cultural uses account for about 25 
thousand acres of privately owned 
lands. Alaska has no real-estate taxes, 
except in school districts and munici- 
palities, and there is no convenient 
way of ascertaining the proportion of 
patented lands that are currently used. 
We do know that absentee ownership 
and land abandonment are serious 
problems in the major settlement 
areas. The revised land registration 
act of 1957 may help to make absentee- 
owned lands available to farmers. 

Before June 1954, veterans of the 
Second World War who had had 19 
months or more of military service 
could acquire 160-acre homesteads 
after 7 months of residence and con- 
struction of habitable dwellings. They 
were not required to cultivate any 
land.   Hundreds  of veterans  entered 
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tracts under these regulations, but 
many of them abandoned their entries 
before patent, and nearly as many 
more abandoned their holdings after 
patent was acquired. 

The obvious need for nonfarm hold- 
ings and for enabling legislation other 
than the homestead laws have been 
recognized by the Congress and the 
administrative departments. Town- 
sites, small tracts, industrial and com- 
mercial tracts, and recreation and 
public-purpose sites are authorized 
under special legislation, and their de- 
velopment is promoted within the 
Department of the Interior. 

In 1954,1 studied 110 predominantly 
veteran homestead entries made in 
the Matanuska Valley between 1945 
and 1950. Eleven entrymen were full- 
time farmers, 20 were part-time farm- 
ers who combined farming with off- 
farm work, 22 were in businesses other 
than farming, and 57 had left the 
valley. Most of those who had left had 
applied for entry at the Land Office 
but had not established residence on 
their tracts. 

The Alaska Agricultural Experiment 
Station, cooperating with the Bureau 
of Land Management, in 1955 made a 
detailed study of agricultural settle- 
ment on the Kenai Peninsula. Home- 
steading had been going on in the 
Homer area for 40 years. Yet we found 
that 59 percent of all entered or pat- 
ented land on the Peninsula was un- 
occupied and abandoned in July 1955. 
Another 31 percent was used solely for 
rural residences by persons who had 
no intention of farming. This left only 
10 percent of the homesteaded land 
occupied by persons who were farming 
or planning to farm. Only 1.3 percent 
of the occupied land was cropland— 
and nearly half of this had been 
cleared since 1950, when we made a 
study here. Only 14 percent of all in- 
come reported by homesteaders in 
1955 came from sales of farm products. 

Detailed study of the Homer com- 
munity showed that 60 percent of all 
homestead entries from 1915 to 1945 
had been canceled, relinquished, or 

closed by decision. Abandonment, in 
the sense that the entryman failed to 
carry through to patent status, in- 
creased from 44 percent of all entries 
before 1930 to 72 percent for the 
entries made in the 5 years ending in 
1945. Activity picked up between 1946 
and 1950, when 172 entries were 
made, 84 patents were granted, and 95 
homestead entries were relinquished. 

An additional 237 entries were made 
between 1950 and 1955. Three-fourths 
of these were relinquished, canceled, or 
terminated otherwise than by grant- 
ing patent before June 1956. Several 
tracts had a long record of entry and 
abandonment—one had been entered 
and abandoned 9 times before it was 
patented to an institution that still had 
not occupied it by 1956. 

The Kenai Peninsula story is repeated 
with variations in the Matanuska and 
Tanana Valleys. The question logically 
follows, "What happens to change 
homesteaders' minds?" 

Unsatisfactory subsistence from the 
land and lagging development of 
markets provided a low level of living 
in the 1930's. Wartime and postwar 
defense activities drained active poten- 
tial farmers from their undeveloped 
homesteads in the early 1940's. 

Publicity about new opportunities to 
be found after the war brought hun- 
dreds of veterans and nonveterans 
alike to Alaska. Many combat veterans 
seemed to have had a psychologi- 
cal need to get away from the pres- 
sures of modern urban society. Many 
were deeply interested in farming. 
Some were lured by stories of possible 
new Government-aided settlement pro- 
grams akin to the Matanuska Coloniza- 
tion Project. Many of those who came— 
veterans and nonveterans alike—lacked 
fundamental knowledge of modern 
agricultural methods, and most had 
overlooked the difficulties of clearing 
land and getting into production. Very 
few were financially equipped for the 
task, and costs proved to be prohibitive. 
Too many learned from hard experi- 
ence that productive land is not free, 
that the raw homestead  is  not  the 
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finished farm. Between the two lies a 
heavy investment in labor, money, 
management, and time. 

Speculation was another strong in- 
fluence. With no tax on real estate, 
hunger for landownership and a rural 
way of life, publicity about develop- 
ment programs, activity in oil and gas 
explorations, no land-clearing require- 
ment, and only a 7-month residence 
requirement, it looked as though rela- 
tively unsettled veterans had much to 
gain and little to lose. Some thought 
they could live off the land by hunting 
and fishing. 

Both the Department of the Interior 
and the Department of Agriculture 
spent considerable effort, thought, and 
money to help veterans choose the best 
available lands after the war. Areas 
known to contain the best soils were 
surveyed and mapped by technicians 
of the Soil Conservation Service. The 
Department of the Interior built roads 
into settlement areas and attempted 
by available means under existing lim- 
ited authority to guide homesteading 
activity to tracts known to contain 
areas of tillable soils and away from 
noncultivable lands. 

EARLY SCIENTISTS in Alaska estimated 
its agricultural potential at 200 mil- 
lion to 300 million acres based on what 
could be observed from boats or trails 
and gleaned from hearsay. Their re- 
ports were too optimistic. We now say 
that probably 2 million to 3 million 
acres are physically suitable for crop- 
ping. Another 3 million to 5 million 
acres would be usable for summer pas- 
ture in conjunction with cropland; 2 
million or 3 million acres more of 
grassy islands are suitable for year- 
round use as rangeland, although pres- 
ervation of forage as silage for winter 
use and some feeding of concentrates 
would be desirable on most of them. 

Employees of the Departments of 
Interior and Agriculture work together 
closely on problems of land settlement 
and utilization. Absence of legal au- 
thority to classify lands according to 
indicated best use is a handicap in ad- 
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ministration of public land-develop- 
ment programs. The Bureau of Land 
Management through reconnaissance 
delimits areas that are obviously un- 
suitable for settlement and locates 
others that appear to have possibilities. 

Specialists in the Department of 
Agriculture make detailed studies of 
soils, cover, terrain, and other features. 
Priorities for work are established, and 
tasks often are integrated. Delineations 
of potential agricultural land by the 
Bureau of Land Management tend to 
be high, as they are usually of a pre- 
liminary reconnaissance nature. The 
more detailed surveys made by the 
Soil Conservation Service show the 
physical limitations of soils. Their esti- 
mates of potential agricultural land 
might be interpreted as low, if produc- 
tive soils were in short supply. We 
know that lands considered to be un- 
suited to agriculture under present con- 
ditions might be made to produce un- 
der different economic circumstances. 

Surveys to date cover the known best 
lands in or near present settlement 
areas. They have helped to guide po- 
tential farmers away from such mar- 
ginal areas as the Dunbar area near 
Fairbanks and the Fritz Creek with- 
drawal area on the Kenai Peninsula. 
Their efforts, however, did not prevent 
entry for nonfarm purposes in the 
Fritz Creek area under veterans5 rights 
provisions of the homestead laws. The 
Soil Conservation Service has mapped 
other withdrawn areas where enough 
tillable lands exist to support farm en- 
terprises. The Bureau of Land Man- 
agement used these reports as guides 
when developing areas for settlement. 
The Alaska Road Commission used 
the combined recommendations in 
planning its expanded road system. 

Of more than 2 million acres mapped 
by field parties, roughly 35 percent is 
in class II or III and about 10 percent 
is class IV land. Slightly less than half 
of the area mapped thus is physically 
suited to some type of cultivation. No 
judgment is passed on the economics 
of the situation in this type of analyti- 
cal study.  Some of this land lies in 
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small blocks that cannot be developed 
economically. More can be utilized only 
in carefully balanced conjunction with 
other resources on areas much greater 
than the present i6o-acre homestead. 

THE FIRST FARMS were developed by 
disenchanted miners during the gold- 
rush era. They found growing grain 
and hay for freighters' horses and food 
for roadhouse tables easier and more 
profitable than searching for gold. 
Much of the acreage developed during 
this heyday later was abandoned and 
reverted to brush. Its extent was not 
to be duplicated in Alaska until after 
the Second World War. 

During his visit to Alaska in 1914, 
H. H. Bennett estimated that a mini- 
mum of 1 thousand acres had been 
cleared for cultivation in the Mata- 
nuska Valley. M. D. Snodgrass, a for- 
mer superintendent of the Matanuska 
Agricultural Experiment Station, re- 
ported about the same acreage (though 
on other farms) about 1934. Acreages 
in the Tanana Valley reached a peak 
of around 1,760 acres on 107 farms in 
the early 1920's and then declined 
steadily until after the war. Surveys in 
1948 and 1950 found only about 30 
full-time and part-time farmers re- 
maining. Farming in the Homer area 
was largely fur, livestock, and sub- 
sistence. Little cropland had been de- 
veloped. Stagnation in mining, rail- 
road construction, and general activity 
caused stagnation in agriculture. Small 
farming areas that had been developed 
in the Chilkat Valley, at Gusta vus, at 
Point Agassiz near Petersburg, in the 
McCarthy area, and elsewhere, dis- 
appeared from the scene. Fur farming 
has almost disappeared from the is- 
lands and the mainland. 

The only significant land clearing 
from 1935 to 1941 was done in the 
Matanuska Valley Colonization Proj- 
ect. About 4,300 acres were cleared, 
although part of the land was used for 
nonfarm purposes. Only 3,926 acres 
within the colony were tillable in 
March 1940. Much of this was idle 
because many men were working on 

defense projects. A strong effort was 
made to fulfill commitments to the re- 
maining colonists after the end of the 
war, and by 1948 an estimated 8,500 
acres had been cleared. More than 12 
thousand acres in the valley had been 
cleared by 1957. 

Land clearing and breaking cost 150 
to 200 dollars an acre—and much 
hard work. Money was scarce, and in- 
dividuals could not afford to expand 
their farms. Efforts were made there- 
fore to find sources of public funds for 
farm development. 

Legal limitations and administrative 
policies never intended for homestead 
development have prevented the 
Farmers Home Administration and 
the Farm Credit Administration from 
meeting Alaskans' needs for credit. 
These lending agencies will not ad- 
vance funds because most applicants 
do not have title to their land and do 
not get more than half of their income 
from agriculture. Until recently, banks 
as a rule loaned available funds for 
nonfarm activities only. 

Payments for land clearing became 
authorized practices under the Agri- 
cultural Conservation Program, begin- 
ning in 1945. An average of 587 acres 
a year was cleared under this arrange- 
ment between 1945 and. 1954. Allot- 
ments were divided roughly in propor- 
tion to the agriculture in each area. 
Inadequate controls during the early 
years of this program permitted some 
diversion of cleared land immediately 
into nonfarm uses. 

The Alaska Legislature in 1953 
passed an agricultural loan bill with a 
million dollars authorized and 200 
thousand dollars appropriated. In 
1955 and 1957, respectively, 150 thou- 
sand dollars and 125 thousand dollars 
were appropriated. These funds are 
administered by the Commissioner of 
Agriculture and a five-man board for 
both development and production 
loans. The Board of the Alaska Rural 
Rehabilitation Corporation author- 
ized 50 thousand dollars for land- 
clearing loans in early 1955. All were 
allocated by May 1955. 

445509°—58- -29 
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Favorable repayment experience on 

farm loans held by these agencies en- 
couraged liberalized local bank poli- 
cies on short-term agricultural loans, 
and a slight easing of funds resulted. 
More and more settlers were able to 
clear enough land for efficient farm 
units. Progress was particularly nota- 
ble in the Tanana Valley during the 
mid-1950^. In the Matanuska Valley, 
new farms entered commercial pro- 
duction and older units were expand- 
ed. Activities in the Kenai Peninsula 
still lagged. 

THE 1940 CENSUS OF AGRICULTURE 

showed 7,305 acres harvested in Alaska 
during 1939. The 1950 census showed 
only 6,450 acres harvested, 3,586 
acres idle or without a crop, and 2,449 
acres of cropland pastured in 1949. 
Nearly half of the statistical decline in 
harvested cropland between enumera- 
tions was accounted for by a decrease 
in the reported acreage of wild hay. It 
occurred despite the 2,637 acres 
cleared in 1945-1949. 

Statistics on agricultural production 
have been compiled cooperatively by 
the experiment station and the Terri- 
torial department of agriculture since 
1953. This annual series shows 8,123 
acres harvested in 1953 and 15,743 
acres in 1957. Land-clearing activity 
under the Agricultural Conservation 
Program was at about the same aver- 
age tempo, but other funds were used 
also. Less than half of the clearing in 
1955 was supported by the Agricul- 
tural Conservation Program. More 
than 1 thousand acres a year were 
cleared in 1953 and 1954; 1,710 acres 
were cleared in 1955 and 2,292 acres 
in 1957. Estimates of the total acreage 
of cropland have increased from an 
optimistic 12,385 acres (because of a 
questionable figure of 2,449 acres 
listed as "cropland pasture") in 1949 
to 14,764 in 1955 and 20,000 in 1957. 

Idle cropland and acres on which 
crops failed have continued at about 2 
thousand acres a year, much of it in 
raw cleared status and on nonfarm 
tracts. This figure has declined in sig- 
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nificance from 28 percent of cropland 
reported by the 1949 census to 14 per- 
cent of that reported in 1955 and 10 
percent in 1956. 

ABOUT 350 COMMERCIAL farmers 
were concentrating on dairy, potato, 
poultry, and vegetable types of farm- 
ing in 1957. A few beef and sheep 
enterprises were on the islands. 

Another 500 to 700 part-time and 
"nominal" operators (of underde- 
veloped homesteads) were in varying 
stages of farm development. This net 
estimate recognizes that roughly half 
of the present homestead entrymen 
will not acquire patent and that others 
will become absentee owners of unde- 
veloped land. It compares favorably 
with the breakdown of 525 farms into 
217 commercial, 14 grazing or fur, 58 
part-time, 52 residential, 5 abnormal, 
and 179 nominal farms from the 1949 
census tabulations in "Agricultural 
Land Use in Alaska," by Robert J, 
Coffman and Hugh A. Johnson. 

The rapid increase in numbers of 
commercial farms during this 5-year 
period reflects the vigor instilled into 
the agricultural scene by a new gener- 
ation of farmers, a new program of 
basic agricultural research and exten- 
sion, a modern marketing program, 
liberalized credit, and a strong market. 

The gross value of farm products 
sold increased from 1.6 million dollars 
in 1949 to 2.7 million dollars in 1955 
and 3.3 million dollars in 1957. Pro- 
duction of milk accounted for 49 per- 
cent of farm sales in 1957, followed by 
potatoes, 25 percent; eggs and poultry, 
11 percent; other livestock products, 
8 percent; and vegetables, 7 percent. 
The Matanuska Valley-Anchorage area 
supplied 67 percent of this production; 
the Tanana Valley, 16 percent; South- 
eastern Alaska, 9 percent; the Kenai 
Peninsula, 4 percent; and Kodiak and 
the Aleutians, the remaining 4 percent. 

TYPES OF FARMING IN ALASKA vary 
by regions and within regions accord- 
ing to degree of farm development. 

We must first rule out an undeter- 
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mined number of cntrymen whose 
tenure is too new to show what they 
will do finally—367 homestead entries, 
for example, were made at Anchorage 
and Fairbanks Land Offices in fiscal 
1956. 

The Tanana Valley probably will 
develop into a region that is largely 
self-sufficient in milk, eggs, feed grains, 
forage, and acclimated truck crops. It 
may sell feed grains to the Matanuska 
Valley and Kenai Peninsula. In the 
i9505s, however, its roughly 100 estab- 
lished homesteaders and farmers were 
far from this goal. About 30 families 
depended on potatoes for farm income. 
About a dozen grew potatoes and small 
patches of vegetables, a half dozen 
were full-time general truck-crop farm- 
ers, 3 were dairymen, and 2 or 3 spe- 
cialized in poultry. The rest were 
part-time farmers, who depended on 
nonfarm income while they cleared 
land and grew small acreages of potatoes 
or other truck crops. 

The pattern in the Matanuska Val- 
ley appears to be fairly well established. 
Dairying predominates and is prob- 
ably the climax type of farming. It is 
followed in importance by potato, 
poultry, vegetable, and mixed or gen- 
eral small farms. Farm ownership and 
occupancy were changing rapidly in 
the mid-i9505s as families adjusted to 
the Alaskan situation. New farmers, 
rather than those with long experi- 
ence, are the rule. Only a few farms 
were retained by the second genera- 
tion of a single family. These rapid 
changes hinder overall, long-range 
planning on farms and detract from 
the group decisions so necessary in an 
agricultural economy. 

Richard A. Andrews, of the Alaska 
Agricultural Experiment Station, de- 
termined from a study of farm-man- 
agement records in the Matanuska 
Valley that it took an average full-time 
dairyman in the valley 13 years to de- 
velop a dairy farm of adequate size 
from wilderness. Methods of financing 
and stocking varied. Most had started 
with small acreages of vegetables, 
shifted to potatoes as they cleared more 
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land, and finally dropped the potato 
enterprise as their acreages and live- 
stock numbers became sufficient to 
support their families. Shifts to dairy- 
ing from other enterprises were made 
in 4 to 7 years. Increases in cropland 
cleared or rented generally paralleled 
livestock increases at a rate of 5 acres 
per animal unit. 

An efficient, family-sized dairy farm, 
therefore, requires about 150 acres of 
cropland and a tract of 300 acres or 
more if the soils are distributed in aver- 
age proportions. Potato, vegetable, or 
poultry farms require smaller acreages, 
although the better producers find that 
grains and grasses must be included in 
the rotation to insure proper tilth. 

Agricultural development on the 
Kenai Peninsula is in its early forma- 
tive stage, although parts of this area 
were occupied almost as early as were 
the Matanuska and Tanana Valleys. 
Half of its full-time farms in 1955, 
nearly all of which were in the Homer 
sector, were primarily livestock opera- 
tions. None of the beef or dairy farms 
was sufficiently developed to provide 
a satisfactory family living. The largest 
number had beef enterprises, followed 
in order by poultry and dairy. Green- 
house, potato, and truck farms were 
found, particularly among the part- 
time group. 

Climate, soils, and competition prob- 
ably will encourage farmers in the Ho- 
mer area to specialize in dairy, beef, 
poultry, possibly wool, and a few vege- 
table and greenhouse enterprises. Far- 
ther up the coast in the Kenai-Kasilof 
sector, potatoes, vegetables, dairy, 
poultry, and some general farming 
may develop. The climate and market- 
ing conditions will encourage develop- 
ment of grassland farming in the Ho- 
mer area and probably of truck farms 
in the Kenai area. They will prevent 
extensive culture of small grains on the 
Kenai Peninsula. 

Beef and sheep enterprises based on 
use of native forages are practically ex- 
clusive on Kodiak and the islands to 
the westward. This situation probably 
will continue. A few dairy and poultry 
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farms may develop from time to time 
to fill local needs. Limited local mar- 
kets and expensive transportation to 
other markets are major limiting fac- 
tors in this region. 

Types of farming in Southeastern 
Alaska historically have involved dairy, 
fur, poultry, beef, potatoes, and mixed 
truck crops. Markets are local, and the 
success of enterprises apparently de- 
pends on the operators' resourcefulness 
and energy. Relatively little land exists 
for extensive use as cropland. 

TENURE in a frontier area differs from 
the tenure pattern of established com- 
munities. Most farms are operated by 
their owners, and most owners have 
debts. Raw land is available. Few 
families are willing to rent. Few farms 
arc large enough to warrant paid man- 
agers. Various arrangements for rent- 
ing fields are common in the Mata- 
nuska Valley and to a lesser extent in 
the Tanana Valley. This tends to affect 
upart-owner" status by the census 
definitions. 

The census of 1950 showed 85 per- 
cent of farm operators were full owners; 
10 percent, part owners; and the rest, 
managers or tenants. No later tabula- 
tion has been made. I estimate that the 
proportion of tenants has increased in 
relation to that of managers and that 
the proportions of part owners and full 
owners have remained about the same 
from 1949 to 1957. 

The average mortgage of 3,655 dol- 
lars per farm on 22 percent of all farms 
shown in the census of 1950 provides no 
guide to the present debt load. Most of 
the mortgages were on colony farms in 
the Matanuska Valley and possibly on 
some of the large island operations.The 
proportion of mortgaged farms may 
have declined, but the proportion of 
farmers having developmental debts of 
other kinds has increased because of 
the kind of loan funds available and 
because many loans are made on a 
man's character and reputation rather 
than on the tangible assets in his 
balance sheet. 

The capital value of land and build- 
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ings, equipment, and livestock in 
Alaska increased after the war, particu- 
larly after 1953. No total estimates are 
available. Farm management studies 
begun by the Department of Agricul- 
ture in 1948 and continued by econo- 
mists at the experiment station dis- 
closed that farms are in all stages of 
development. The average investment 
in buildings and equipment on 27 po- 
tato farms in the Tanana Valley in 
1953 was 8,400 dollars. Their average 
of 37 acres of cropland and 194 acres of 
other land was worth another 8 thou- 
sand dollars to 9 thousand dollars. Few 
of these farms would support a family 
as yet. 

Thirty-six dairy farmers in the Mata- 
nuska Valley had an average invest- 
ment of 13,500 dollars in buildings and 
equipment and another 7,900 dollars 
in livestock. They had about 20 thou- 
sand dollars in an average of 288 acres, 
of which 104 acres were cropland. Most 
of these farms still were not fully devel- 
oped but largely supported their 
operators. 

Sample farm budgets prepared by 
the experiment station and the Bureau 
of Land Management agree that the 
equivalent of 40 thousand to 60 thou- 
sand dollars must be invested be- 
fore a family has an efficient 20-cow 
dairy farm. Almost as much is needed 
for a commercial potato or truck farm. 
A beef or sheep ranch that can support 
a family usually requires a greater 
investment. 

EMERGING PROBLEMS of landowner- 
ship and control in an area so huge and 
with problems so diverse mean that the 
limited capital resources must be hus- 
banded and efforts must be concen- 
trated. 

No useful purpose can be served by 
unwarranted hopes that the great bal- 
ance of unreserved public lands in 
Alaska will enter private ownership 
within the foreseeable future. Most of 
this land has no known economic use 
in private hands. The best allocation 
attainable will occur under intelligent, 
prompt, and equitable administration 
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when economically feasible enterprises 
appear—as true under statehood as 
under Federal control. 

Alaska's population is clustered in 
widely separated areas and communi- 
ties. Any frontier or sparsely settled 
area has basic requirements for an eco- 
nomic-social "infrastructure"—a min- 
imum set of facilities required for living 
and for production. 

Harold Jorgensen, of the Bureau of 
Land Management, summarized the 
situation thus: "Experience has shown 
that it is only when effective land and 
mineral laws, efiicient public land ad- 
ministration, and a basic economic- 
social infrastructure arc provided that 
orderly, economical, and permanent 
settlement and development occur on 
America's northern public lands in 
which private initiative plays its full 
part, and then only if all are carefully 
knit into a suitable pattern of area 
development." 

The social costs of isolated settlement 
have received too little attention. 

Alaska has the soils and the climate to 
permit production of large quantities 
of grains, forage, cool-weather vege- 
tables, and certain fruits. Under the 
present economics of trade and trans- 
portation, however, products from its 
farms and interior forests must be con- 
sumed locally. Its market, therefore, 
is limited by the numbers of civilians, 
military dependents, and military per- 
sonnel within its trade areas. Only cer- 
tain crops and livestock products can 
be produced in competition with goods 
shipped to Alaska from the United 
States and other countries. The varied 
diet of our modern society requires im- 
portation of many foods from other 
producing areas just as in any State. 
Alaskans can hope to meet about half 
the total amount of food required by 
a modern population from the prod- 
ucts they can produce. 

Analysis of the production and con- 
sumption potential in 1949 by Wen- 
dell Calhoun and me showed that be- 
tween 3 thousand and 4 thousand 
acres of cropland would supply all 
local farm products needed for each 

10 thousand effective consumers at 
current yields. These estimates were 
generally verified by independent stud- 
ies by the Bureau of Land Manage- 
ment. This relationship has not changed 
basically. Thus, a future consuming 
population of 200 thousand persons 
would utilize the products from 60 
thousand to 80 thousand acres. Alaska 
now has between 15 thousand and 19 
thousand acres prepared for produc- 
tion and a large unfilled market for 
certain items. It has several hundred 
underdeveloped farms and homesteads 
in private resident or nonresident own- 
ership. Sudden development to full- 
time farm status on half of these farms 
and homesteads would create serious 
surpluses of farm products. 

Emphasis on technical, financial, and 
marketing assistance is needed for the 
farm families that are already partly 
in production. No economic need ap- 
pears to exist for new or additional 
homesteading lands in the next few 
years. It would seem wiser to consoli- 
date present gains before additional 
areas are opened to settlement. 

An almost untapped market exists 
both in Alaska and in the States for 
specialty products such as low-bush 
cranberries (similar to European lin- 
genberries), blueberries, smoked and 
dried salmon, sheefish, ling cod, shell- 
fish, reindeer meat, artifacts, and 
other local products. 

One enterprising firm at Homer has 
processed local berries successfully and 
developed a national luxury market 
for its products. A homesteader on Ili- 
amna Lake hired Indian women to 
gather cranberries to be shipped by 
air to Anchorage and Seattle. Similar 
enterprises offer hope of cash income 
in currently distressed areas. 

Problems inherent in this type of en- 
terprise are almost insurmountable for 
persons without capital and contacts. 
Assistance from public and private 
agencies in establishing necessary pro- 
duction standards, perfecting transpor- 
tation schedules, and developing mar- 
ket outlets and loans for development 
would open the way for a possible mul- 
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timillion-dollar industry based on har- 
vesting and processing the products of 
natural resources. 

Stateside experience in the West un- 
der the homestead acts demonstrated 
that individuals, unless prevented by 
law, will settle and try to farm land 
unsuited to agriculture. The western 
provinces of Canada had this problem, 
which was aggravated by the scattered 
population. The foresighted Canadians 
closed to settlement their public do- 
main that was not in well-defined 
blocks. Public services thus could be 
concentrated within prescribed areas. 

The experience with homesteading 
in Alaska demonstrates anew the need 
for guided and controlled settlement. 
New legislation is needed to permit 
classification of land for efficient and 
economical administration of future 
settlement and development. Only 
through this process will it be possible 
to keep costs of governmental services 
within bounds. 

A tax on real property would aid de- 
velopment of concentrated areas. Non- 
resident owners currently can hold 
good undeveloped land, and there is 
no way to make them bear a share in 
community expenses. This problem is 
particularly critical on the Kenai Pen- 
insula, although it exists wherever title 
has passed to absentee owners. Scat- 
tered families have great difficulty in 
developing stable communities. The 
intervening vacant and idle tracts often 
contain land that is better than aver- 
age and should be developed and used 
before the margins of settlement are 
extended. The new land registration 
law may help to alleviate this problem. 

Despite the impression in some quar- 
ters that policies of the Bureau of Land 
Management and past slowness in 
some of its operations have retarded 
use of resources, the facts show that the 
Bureau has been generous in its ad- 
ministration of public lands. The prin- 
ciple behind the Homestead Act was 
to encourage the development of pro- 
ductive farms from the public domain. 
Pressure to open more lands to entry 
is constantly brought to bear. Data 

YEARBOOK  OF AGRICULTURE  1958 

show that farms develop from about 
i o percent of the tracts homesteaded. 
Of 49 grazing leases in effect on June 
30, 1956, covering almost a million 
acres, most were stocked below the 
lease requirements. Many were stocked 
at less than 50 percent of the number 
scheduled in the leases, and several 
had no livestock, although the leases 
had been in effect for at least a year. 

THE MAJOR PROBLEM is not to get 
more land under private control but 
rather to get into development and use 
the lands already appropriated or pat- 
ented. Too many people are trying to 
develop farms and ranches without 
adequate financing or knowledge of 
farming. 

Problems of financing have been 
made less acute in recent years through 
the half-million dollars of Territorial 
and Alaska Rural Rehabilitation Cor- 
poration revolving funds made avail- 
able for production, expansion, and 
development loans. Some local banks 
are venturing into short-term agricul- 
tural loans. Federal lending agencies 
still lag in their Alaskan programs. 
Some additional funds are needed to 
speed worthy operators of underde- 
veloped farms toward full-time, effi- 
cient farming status. 

Alaskan consumers are cosmopolitan 
in their tastes and sophisticated in 
their requirements. They demand and 
will pay for high-quality products 
only. Market development and im- 
proved marketing techniques must 
occur simultaneously with increasing 
production. 

Through the agricultural research 
program, which was revitalized in 
1948, outstanding gains have been 
made in solving problems of physical 
production in adapted crops and in 
dairying. The marketing and con- 
sumer-preference problems have been 
described. Future emphasis focused on 
storage conditions, packaging, and 
processing probably would be desir- 
able. The extension program needs 
strengthening in its technical aids to 
farmers and expansion of its informa- 
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tion service to retailers and house- 
wives. The marketing, grading, and 
information programs of the Terri- 
torial department of agriculture have 
been expanded in recent years. How- 
ever, the department has a key role in 
the future of agriculture and needs 
further expansion and strengthening 
in conjunction with a vital extension 
program. 

Relations between the public and its 
officials in charge of land settlement 
and development programs may be 
strained at times, because neither 
fully understands the problems faced 
by the other. Greater use of advisory 
committees and consultation on eco- 
nomic development programs would 
be mutually advantageous. 

IN CONCLUSION: Resident Alaskans 
want action. They want the oppor- 
tunity to develop agriculture, trade, 
and industry. They live among poten- 
tial resources that they believe could 
form the foundation for growing and 
prosperous communities. They want 
to make Alaska a settled, integral part 
of the United States. They become 
impatient at restrictions that appear 
to them to limit the growth of popula- 
tion and, therefore, of trade and busi- 
ness opportunities. 

The frontier attitude toward land 
and resources still thrives in Alaska, 
where soils await farmers while food- 
stuffs are shipped in from other places. 
The forests, the minerals, the water- 
power of Alaska are potentials still to 
be developed. To Alaskans, any pros- 
pect of eventual economic overpro- 
duction seems far in the future. They 
believe that resources should be de- 
veloped now to meet present needs 
and in anticipation of continued 
growth. 

It should be evident from the rec- 
ord briefly developed here that no 
simple solution exists for land problems 
in Alaska. The Federal Government 
has seemed to move slowly and not al- 
ways in the direction desired by many 
Alaskans. But real progress has been 
made in many fields. Extension of the 

mining and homestead laws and spe- 
cific legislation enabling entry and use 
of land for homesites, recreation, com- 
mercial and industrial development, 
oil and gas exploration, and other pur- 
poses has made land resources avail- 
able for use. 

I have tried to demonstrate or illus- 
trate the hard economic facts with 
which land users in Alaska have been 
faced. More than laws are required to 
convert wilderness into prosperous 
farms. Local markets for farm prod- 
ucts are necessary to economically 
successful farm development. 

A majority of the homesteaders who 
have failed did so because they lacked 
the necessary capital to develop farms 
from raw land, the requisite technical 
knowledge of agriculture, and the 
tenacity and singleness of purpose re- 
quired to overcome hardships com- 
mon on any frontier. Getting addi- 
tional land into private ownership does 
not guarantee that food production 
will follow. 

Farm families who have overcome 
their problems and developed com- 
mercial farms within transportation 
distance of urban areas have a market 
for nearly anything they can produce. 
More recent settlers are finding loan 
funds a little less tight, much more in- 
formation available about technical 
production problems, a much larger 
market, and a market more favorably 
inclined toward local products. 

The potential market for farm prod- 
ucts is not unlimited. The problem is 
to encourage farm development to 
the point within the available market 
at which the greatest number of farm 
families are making satisfactory in- 
comes from their efficient methods. 

In this light, one can better under- 
stand the current conflicts of interest 
in landownership and use. Alaska can 
be a great land. Common under- 
standing, mutual good will, responsi- 
ble planning based on careful re- 
search, and recognition of economic 
facts are necessary for sound develop- 
ment of its land resources in the best 
interests of all the people. 



Hawaii's problems and 
ITiany aSSetS # The primitive, self-sufficient econ- 
omy that Captain Cook found in 1778 has undergone many 

changes. Hawaii now exports about 280 million dollars' worth of 
sugar, pineapples, coffee, tropical flowers, canned fish, and other 
products. The population has grown apace. So has pressure on the 
land. The people and the Territorial Legislature have taken steps 
to assure the best possible use of their land heritage. By Perry F. 

Philipp, agricultural economist. University of Hawaii. 

THE USE and ownership of land in Ha- 
waii and in the continental United 
States differ from each other in many 
ways because of differences in location, 
climate, and history. 

The eight major islands of Hawaii 
lie entirely in the Tropics. Honolulu, 
the largest city, is 2,100 nautical miles 
from San Francisco, the nearest Main- 
land harbor. The people of Hawaii re- 
fer to the continental United States as 
the Mainland. 

The Islands are of volcanic origin. 
Large parts of the interior of all of 
them consist of rugged, mountainous 
terrain. The two highest peaks are 
close to 14 thousand feet above sea 
level. Plateaus, coastal plains, and the 
lower mountain slopes, although they 
comprise a small part of the total area, 
are the most important lands. 

The climate is mild. Temperatures 
change little between summer and 
winter in most of the inhabited parts. 
The average annual rainfall in agricul- 
tural areas varies from 200 inches to 
less than 20 inches within a few miles, 
mostly because of topographic influ- 
ences. The range from the tropical to 
the desert and from sea level to high 
altitudes permits the production of a 
great variety of agricultural products. 

The land area of the Hawaiian Is- 
lands is 4.1 million acres, or 0.2 percent 
of the land area of the Mainland. Less 
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than 8 percent of the total land area is 
used for crops, about 25 percent is 
grazed, and 29 percent is forest or 
woodland. (All figures I give are for 
1956, unless otherwise stated.) 

The remaining land, more than a 
third of the total land area, is used for 
purposes other than agriculture and 
forests. It includes special-use areas 
such as cities and towns, roads, parks, 
and military areas and wasteland, such 
as bare lava flows and gulches. 

When Captain James Cook discov- 
ered the Hawaiian Islands in 1778, he 
found a primitive, self-sufficient econ- 
omy based mainly on fishing and small 
farms held under feudal tenure. Ha- 
waii today has a highly developed 
trading economy, heavily dependent 
on the Mainland. Its agricultural ex- 
ports amount to more than a quarter 
of a billion dollars. 

The oldest and largest agricultural 
industry in the Islands is growing and 
processing sugarcane. Sugarcane was 
indigenous to Hawaii at the time of its 
discovery, but production had reached 
only 2 tons a year in 1837. The value 
of 1,100,000 tons of raw sugar, to- 
gether with molasses and other by- 
products, amounted to 148 million dol- 
lars in 1956. About 221 thousand acres 
were in cane. 

Most of the land in sugarcane con- 
sists of what used to be forested areas, 
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semiarid pasturelands, or useless arid 
areas. The sugarcane acreage is in low- 
land tracts. Attempts to grow cane at 
levels above 2,500 feet are seldom 
made. Some land has been planted to 
cane almost continuously for more 
than a century, yet with heavy fertili- 
zation and good soil management, 
these lands are at least as fertile today 
as when sugar culture began. 

It takes about a ton of water to pro- 
duce a pound of sugar. Slightly more 
than half of the cane area is irrigated; 
it produces a little less than two-thirds 
of the total sugar. The rest of the 
sugarcane is grown on the wet wind- 
ward sides of the Islands and depends 
on rainfall. 

The unit of organization in the sugar 
industry is the plantation, which grows 
the cane and manufactures it into raw 
sugar. A steady decline in the number 
of plantations has been offset by a 
corresponding increase in their size. 

Twenty-seven plantations were in 
operation in 1957; the average area 
planted to sugarcane per plantation 
was 8,200 acres. The largest planta- 
tion had 27,700 acres in cane. The 
smallest had 600 acres. Plantation op- 
erations were geared to year-round 
employment for the 17 thousand em- 
ployees in the industry. 

A plantation consists of the land con- 
trolled by the company, the sugar mill, 
shops and central offices, a road sys- 
tem, and the plantation town and 
housing areas for plantation employ- 
ees. About 70 percent of the planta- 
tion employees and their families lived 
in plantation-owned homes in 1957. 
The plantation town often is a self- 
contained community. It usually has a 
business district with stores, a school, 
churches, a theater, a recreation field 
and gymnasium, a hospital, and pub- 
lic services and utilities. 

Besides the land used for growing 
sugarcane, many sugar companies hold 
considerable acreages of nonarable 
land, which is used mainly for water 
conservation or grazing. 

Approximately 1,300 small growers 
raise sugarcane on about 9 percent of 

the total sugarcane acreage. A major- 
ity of these operate independently and 
sell their sugarcane under government- 
approved contracts to the plantations. 

PINEAPPLE PRODUCTION, primarily 
for canned fruit and juice, is the Islands' 
second major agricultural industry. 
The annual output of processed prod- 
ucts is valued at 117 million dollars. 
The acreage in pineapples increased 
from 5 thousand acres in 1909 to 77 
thousand in 1956. The fruit is grown 
at altitudes ranging from near sea level 
to about 2 thousand feet. 

The most productive pineapple 
lands have a rainfall of 25 to 60 inches 
of rain a year. Areas with less rain are 
usually too arid unless irrigation water 
is applied. More rain may adversely 
affect yield and quality. Pineapple 
production makes it possible to use 
many areas too dry for most other crops. 

The pineapple industry, like the 
sugar industry, has developed in the 
direction of large-scale, integrated 
plantations. Nine pineapple companies 
operate 13 plantations and 9 canneries. 
A minor part of the crop is raised on 
about 120 small, nonplantation farms, 
most of which have contracts with can- 
neries. The pineapple industry pro- 
vides employment for about 22 thou- 
sand persons during the peak summer 
canning season and year-round em- 
ployment for more  than 9 thousand. 

CROPS OTHER THAN SUGAR and pine- 
apple, called diversified crops in Hawaii, 
occupy 16 thousand acres—5 percent 
of the total cropland in the Islands. 
Their wholesale value, however, is 
high—about 13 million dollars. 

Coffee, the largest of the diversified 
crops, is grown on nearly 6 thousand 
acres. About 1 thousand small farmers 
operate groves, which usually are 5 to 
10 acres in size. They are mainly in the 
Kona district of the Island of Hawaii. 
The coffee is grown at elevations of 800 
to 2,200 feet on steep, rocky, and stony 
slopes. The soil is productive. The cli- 
mate is excellent for coffee. The yield is 
high. Kona coffee is highly regarded 
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and is shipped chiefly to the Mainland. 
The area planted to macadamia 

nuts, which are confectionery nuts of 
excellent quality, has almost tripled 
since the war. it amounted to about 
2,800 acres in 1956. The nuts are 
planted mostly in tracts previously 
used for grazing or forest. Hawaii is ap- 
parently the only place where maca- 
damia nuts are grown commercially 
on a sizable scale. 

For Island consumption, Hawaiian 
farmers grow many western vegeta- 
bles, such as cabbage, tomatoes, and 
cucumbers, and such Oriental vege- 
tables as burdock, daikon, and water- 
cress. The limited size of the Hawaiian 
market means that most production is 
on small fields. This, together with 
many insects and diseases and high re- 
quirements of fertilizer and irrigation, 
make production costs high. 

Papayas, bananas, and passion fruit 
are the most important of the commer- 
cially grown fruits. The rest are mainly 
avocados, citrus fruits, mangos, guavas, 
and lychee. Most vegetable and fruit 
farms are family operated. Only a few 
are larger than family size. The area 
in commercially grown fruits and vege- 
tables is about 6 thousand acres. 

Taro is the plant from which poi, the 
Hawaiians'staffoflife^s made.The area 
in taro is about 600 acres, only a fraction 
of the taro acreage at the time Hawaii 
was discovered. A decline in the number 
of Hawaiians and the competition of 
cheaper starchy foods caused this drop. 

Rice, once second in importance and 
area only to sugar, occupies 200 acres 
or less. Development of the large-scale 
mechanized rice industry in California 
doomed the Hawaiian industry, the 
mechanization of which is limited by 
the small size of the paddies. 

The growth of air transportation in 
the postwar period helped Island 
growers to develop a million-dollar ex- 
port of floral products, primarily tropi- 
cal foliage, orchids, and anthuriums. 
They also produce commercially many 
other floral products, mainly for the 
flower-loving Islands. Farmers use an 
estimated 600 acres for flowers. 
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Many other crops—cotton, wheat, 
tobacco, rubber, silk, and sisal—have 
been tried commercially in Hawaii but 
have proved economically unsound. 

LIVESTOCK PRODUCTS are valued at 
27 million dollars annually. Most of 
Hawaii's grasslands are used for cattle 
and a few sheep. 

At least three-fourths of all beef 
cattle, numbering about 160 thousand 
head, are raised on large ranches, 
many of which extend from dry low- 
land to wet upland zones. The best 
pastures in the zones of moderate rain- 
fall are set aside for grass fattening. 
The less productive areas and the wet- 
ter rangelands are used mainly for 
breeding animals and young stock. 
Most of the small ranches arc in areas 
of moderate rainfall in which there is 
year-round grazing. 

Keeping plant pests from overrun- 
ning pastures is a major job of the 
ranchers. To control brush and weeds, 
they use some of the largest bulldozers 
known, which pull big anchor chains 
or disks. Herbicides also are used. 

Locally produced milk amounts to 
47 million quarts annually, compared 
to 2 million quarts in 1900. It is mainly 
consumed as fluid milk. Most cows on 
the 89 dairies of the Islands are in 
large herds. Twenty-seven dairymen 
keep more than 150 cows each and 
eight keep more than 300 cows. Cor- 
porations own several large dairies. 

Most of the dairymen operate on the 
Island of Oahu (on which Honolulu 
lies) to supply the city market. They 
usually keep their cows in feed lots and 
use their limited arable lands for grow- 
ing soilage crops. They prefer Napier- 
grass for this purpose, because it yields 
100 to 150 tons of green feed an acre. 
Some dairymen on the Islands other 
than Oahu pasture their milking 
cows, but few on Oahu can afford to 
use their small holdings so extensively. 
Except for molasses and pineapple 
bran and pulp, almost all concentrate 
feeds have to be brought from the 
Mainland. 

Swine  producers  sell   70  thousand 
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hogs a year for slaughter. They raise 
their animals in concrete or wooden 
pens. They feed them garbage, im- 
ported grain, and rations compounded 
of local feedstufFs. 

Poultry farmers raise about i million 
chickens mainly on feed imported from 
the Mainland and usually keep them 
in wire-floored houses off the ground. 
Typical Hawaiian poultry and swine 
farms are small in land area and op- 
erated by the farm family. 

Hawaiian farmers expect to expand 
their output only slowly from now on. 
Sugar exports to the Mainland— 
Hawaii's main export market—are 
limited by Federal law. Sugar planters 
expect no substantial increases in the 
near future. The production and ex- 
port of pineapples will depend on the 
competition of other domestic fruits 
and juices and of foreign and Puerto 
Rican pineapple producers. 

Exports of other agricultural prod- 
ucts are small, although exports of 
tropical fruit and nut products have a 
large growth potential. Farmers have 
increased their production for Island 
use in the postwar period at the aver- 
age rate of about 1.5 million dollars a 
year. They may increase production 
further if Hawaii's population con- 
tinues to grow and if they can compete 
with the prices and quality of Main- 
land food imports. 

LARGE-SCALE FARMS are more im- 
portant in Hawaii than on the Main- 
land. According to the 1950 United 
States Census, farms with annual sales 
of 25 thousand dollars or more each 
made 91 percent of all farm sales in 
Hawaii but only 26 percent of all farm 
sales on the Mainland. 

Many large farms in Hawaii are 
highly mechanized and efficient. La- 
bor shortages during the Second 
World War and unionization of work- 
ers in the processing plants and in the 
fields brought much higher wages and 
shorter hours. Average daily earnings 
for nonsupervisory sugarworkers on 
plantations increased from 1.70 dol- 
lars in 1935 to 11.20 dollars in 1957. 

These are cash wages; the 1935 figure 
does not include substantial perqui- 
sites, such as free housing, medical care, 
fuel, light, and water. 

Operators of plantations and other 
large farms have been trying to offset 
higher labor costs by more mechani- 
zation, laborsaving practices, and 
higher yields per acre. In the sugar in- 
dustry, for example, the labor force 
was cut more than two-thirds, but out- 
put per worker more than tripled since 
1932. The sugar tonnage per acre in- 
creased 50 percent at the same time. 

Farmers selling from 2,500 to 25 
thousand dollars' worth of agricultural 
products a year made only 7 percent of 
all farm sales in Hawaii, compared to 
62 percent on the Mainland. These 
farmers nevertheless are important in 
Hawaii; they are the backbone of 
most of the diversified agricultural in- 
dustries. Their productivity has in- 
creased greatly since the war. 

Two-thirds of all Hawaiian farmers, 
3,750 in number, sold only 2 percent of 
all agricultural products. Some of 
them are marginal full-time farmers; 
their number has been declining. 
Most farmers in this group are part- 
time or residential farmers, who derive 
most of their income from occupations 
other than farming. Their number in- 
creased several times between 1940 
and 1950. 

In view of the shortening workweek 
and the increasing urbanization in 
Hawaii, this trend toward part-time 
and residential farms probably is a 
healthy one. It can help to reduce the 
tendency toward overcrowding into 
thickly populated areas and offers the 
family a healthy outdoor life and some 
economic return. 

MANAGERS are the most important 
type of farm operator in Hawaii. They 
run the plantations and many large 
ranches and other large agricultural 
enterprises. According to the 1950 
census, there were only 109 managers, 
or fewer than 2 percent of all farm 
operators, but they controlled 78 per- 
cent of Hawaii's agricultural land and 



444 

an even larger share of all the cropland. 
Full and part owners amounted to 

40 percent of all operators. They used 
20 percent of the agricultural land. 
About 58 percent of the operators 
were tenants, but they used less than 2 
percent of the agricultural land. 

Farmers in Hawaii are highly spe- 
cialized, and many produce only one 
type of product, such as sugarcane or 
milk or pork. They become so efficient 
in producing their specialties that it 
often does not even pay them to raise 
their own food for home use. 

The numerical importance and sta- 
tus in agriculture of the several races 
represented in Hawaii vary greatly— 
depending largely on the time of their 
arrival in the Islands, their experience, 
and their traditions in their countries 
of origin. 

The Filipinos were the latest racial 
group to come to Hawaii. They con- 
stitute the largest part of the hired 
labor force in agriculture and are be- 
ginning to establish themselves as tenant 
farmers, especially as coffee farmers. 

The Japanese, second to the last to 
arrive, are the second largest racial 
group among plantation workers. Most 
of the small farmers are of Japanese 
ancestry. 

The Chinese were the earliest immi- 
grants of Oriental origin. They once 
constituted a large group of plantation 
workers and farmers, particularly rice 
growers, but most of them have left 
agriculture. 

Caucasians own or manage many of 
the large agricultural enterprises. Ha- 
waiians and part-Hawaiians operate 
some ranches or work on them. They 
also produce some crops, and a few 
come close to subsistence farming. 

Island farmers, like Mainland farm- 
ers, operate within an extensive system 
of laws and regulations. Regulating 
authorities include Federal, Territo- 
rial, and county agencies. 

Public and private agricultural ex- 
periment stations do extensive re- 
search. The University of Hawaii and 
the public schools offer courses and 
training in agriculture. 
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Commercial banks furnish credit for 
large-scale agricultural enterprises and 
small sugarcane producers. Other 
small farmers, however, obtain most of 
their capital from the Farmers Home 
Administration or from their families 
and friends. Dealers also sometimes 
carry their accounts for feed, fertilizer, 
and other supplies. 

Farmers owning land, like all other 
private landowners, pay a Territorial 
tax on real property. The tax is based 
on the assessed value of the land and 
its improvements. A part of the as- 
sessed value of an owned home is tax 
exempt to encourage homeownership. 
Agricultural land bears the same tax 
rate as urban property. 

IRRIGATION has long been important 
in Hawaiian agriculture. The old Ha- 
waiians used efficient methods of irri- 
gation. They brought water through 
ditches to their taro fields from streams 
that often were far away. Sugar plant- 
ers built large-scale irrigation systems. 
The East Maui ditch system, for ex- 
ample, has a capacity of more than 
500 cubic feet a second. Subterranean 
water resources have been developed 
by large-scale pumping. 

Development of irrigation water in 
Hawaii has been made almost entirely 
with private capital. In 1953 the Terri- 
torial Legislature created an agency 
now called the Hawaii Water Author- 
ity and provided it with public funds 
for the further development of the 
water resources of the Islands. 

In 1950, 117 thousand acres were 
irrigated according to the United 
States Census. By far the largest part of 
it was in sugarcane. Most of the rest 
was in diversified crops. An increasing 
acreage of pineapple fields and pas- 
tures is irrigated in the drier sections. 

SOIL EROSION is a serious problem in 
Hawaii because of steep slopes and 
heavy rainfall on some of the farm- 
lands. Conservation of water is vital in 
many areas. 

Farmers and ranchers, assisted by 
Federal and local agencies, have given 
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soil and water conservation increasing 
attention. The Territorial Legislature 
adopted an enabling act in 1947 for 
the creation of soil conservation dis- 
tricts. Such districts had been estab- 
lished in many areas by 1958. 

Territorial forest and water reserve 
zones cover about 30 percent of the 
total area of the Islands, or 1,2 million 
acres. More than two-thirds of the re- 
serve zones are public land. The rest is 
privately owned. Their primary pur- 
pose is to provide plant cover that will 
prevent rapid runoff and erosion. 

A growing trend is to put forest and 
water reserve zones to such multiple 
uses as game management, public 
hunting, hiking, and other recreational 
purposes. Large areas are used for 
military training. 

Many species of commercial timber 
can be grown successfully in Hawaii, 
but the timber industry is still in its 
infancy. The value of all forest prod- 
ucts sold in 1949 was less than 50 
thousand dollars. Both the Govern- 
ment and private landowners are in- 
terested in the better utilization of 
forest timber resources, and timber re- 
search has been initiated. 

About 250 thousand acres have been 
set aside for recreational use. The Ha- 
waii National Park contains 231 thou- 
sand acres. Its larger section, on the 
Island of Hawaii, includes the active 
volcanoes Mauna Loa and Kilauea 
and surrounding areas. Its smaller sec- 
tion, on the Island of Maui, covers 
mainly the vast crater of Haleakala, 
an extinct volcano. All major islands 
have a number of Territorial and city 
and county parks and playgrounds. 
Beaches, which are public to the high 
watermark, are another important 
recreational asset of Hawaii. 

THE ONLY MINERAL RESOURCES used 
commercially at present are rock, lime- 
stone, and sand. The possibility of eco- 
nomical development of other mineral 
deposits, primarily bauxite, is being 
investigated. 

Surveys and classifications of land 
resources of the Territory have been 

made for various purposes. A detailed 
soil survey of the Territory was pub- 
lished in 1955. The Soil Conservation 
Service has classified the capabilities 
of land for agricultural uses in many 
areas. A comprehensive economic clas- 
sification and study program of Ha- 
waii's lands at the University of Ha- 
waii was initiated by the Territorial 
Legislature in 1957. 

THE PATTERN OF LAND tenure in Ha- 
waii is largely the result of the land di- 
vision in the 1840's and 1850^ (called 
the Great Mahele), the development 
of large-scale agricultural enterprises, 
and the largely unsuccessful policy of 
homesteading a part of the pulolic 
domain. In Old Hawaii, all land be- 
longed to the king, who distributed it 
to his principal chiefs on a feudal basis. 
They in turn allotted the land to lesser 
chiefs, who subdivided it among the 
common people. 

The landholding system changed 
during the Great Mahele. The king 
divided the land among the chiefs, the 
Government, and common people, and 
kept some for himself. The king's own 
property, or crown land, amounted to 
somewhat less than 1 million acres; the 
Government land, about 1.5 million 
acres; the chiefs', a little more than 
1.5 million acres; and the people's, a 
little less than 30 thousand acres. The 
farms given to the common people, 
however, consisted primarily of irri- 
gated taro lands, which were regarded 
as the most valuable lands at that time. 

Much of the land soon passed into 
the hands of non-Hawaiians (particu- 
larly sugar planters and cattle ranch- 
ers) by sale, lease, or marriage. Fifty- 
seven percent of the taxable land 
belonged to them by 1896. Title to 
all Government and crown land was 
conveyed to the United States by the 
act of annexation in 1898. Agencies 
of the Territorial Government have 
continued to manage most of the pub- 
lic lands, however. 

Public land amounted to about 42 
percent and private land to 58 percent 
of all land in the Islands in 1956. Of 
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the Government-owned land, 1,250 
thousand acres were Territorial; 10 
thousand acres were county lands; 170 
thousand acres belonged to the Ha- 
waiian Homes Commission; and 320 
thousand acres were Federal land. 

The Territorial Department of the 
Tax Commissioner set the market value 
of all lands in the Territory at 1.4 
billion dollars in 1956. Private land- 
holders owned 70 percent of it, and 
public land accounted for 30 percent. 

The most valuable part of the public 
land was held by the Armed Forces. 
Much of the Territorial public land is 
poor. More than 800 thousand acres 
are in forest and water reserve zones. 
Most of the rest is leased out for agri- 
cultural purposes, mainly for grazing. 

The Hawaiian Homes Commission 
land was set aside by an act of the Con- 
gress in 1920. The act provides for 
granting land to persons of not less 
than half Hawaiian blood for home- 
steads, farms, or pastures under 99- 
year leases at the nominal rent of 1 
dollar a year. Hawaiian Homes Com- 
mission land includes areas in or near 
the major cities, some valuable agricul- 
tural land, and some poor land. Most 
of the residents of Hawaiian Homes 
Commission settlements are city ori- 
ented, rather than the men of the soil 
apparently contemplated by the fram- 
ers of the act. 

A few trusts, corporations, and indi- 
viduals hold most of the private lands. 

The 11 largest landowners in 1956 
owned 50 percent of all private lands 
in the Islands, and the 60 largest owned 
80 percent. 

About half of the agricultural land is 
owned by the farmers and plantations 
who use it, and one-half is leased by 
them. The ratio between owned and 
leased land, however, varies from in- 
dustry to industry. For example, sugar 
plantations own about 60 percent of 
the cane land, ranchers about half of 
the pastures, and coffee growers about 
a fourth of the orchards, which they 
operate. 

In view of the large amount of leased 
land, good leasing practices are essen- 
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tial. Farmland usually is rented for 
cash. Only about 10 percent of all 
rental agreements are on a share basis. 

Public leases are for up to 15 years 
for cropland and up to 21 years for 
pastureland that cannot be irrigated. 
Private grazing, sugar, and pineapple 
leases for large areas often run for 20 
years—some for more than 40 years. 
Small farmers in diversified agriculture 
often have to be content with shorter 
leases and sometimes with only oral 
leases of a year or less. 

Lessees of both private and public 
agricultural lands ordinarily do not 
get any credit for improvements they 
make on the leased property. Removal 
of these improvements, while not al- 
lowed in most old rental agreements, 
may be permitted in new ones at the 
expiration of the lease. 

THE LAWS GOVERNING WATER rights 
in Hawaii with respect to surface 
waters appear to be unique in the 
United States. In general, the owner of 
land has the right to the surface water 
that originates on his land, subject to 
rights that may be vested in others by 
ancient usage or deed. 

The law is vague on ground water 
except for artesian waters—that is, 
subterranean waters confined under 
pressure. According to one court deci- 
sion, all owners of land over an artesian 
basin have a common right to the rea- 
sonable use of the artesian water. 

Title to surface water is held by both 
private owners and by the Govern- 
ment. Like land, the control of water 
resources is highly concentrated. On 
the larger Islands, except for a few 
public departments, irrigation water 
is controlled largely by sugar and pine- 
apple plantations or private water 
companies closely connected with the 
sugar-growing interests. 

Two METHODS OF LAND REGISTRATION 
exist in Hawaii, the regular system and 
the land court system. 

Under the regular system, the owner 
has a merchantable, fee-simple, re- 
corded title. 
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A land court title is considered better 

than a regular title, because the title- 
holder is insured with the Territory 
against losses resulting from a faulty 
title. About 40 percent of all lands on 
Oahu and about 8 percent of all lands 
on other Islands have such titles. 

The metes and bounds system is the 
principal means of measuring land in 
Hawaii. A land court title to any sub- 
divided piece of land is always con- 
veyed by block and lot number. 

The population of the Islands, in- 
cluding military personnel, has grown 
from 368 thousand in 1930 to more 
than 600 thousand in 1958. 

The importance of agriculture as a 
source of employment has declined 
greatly. About one in three gainfully 
employed persons worked on farms in 
1939; in 1955, only about one in nine. 
Most people not employed in agricul- 
ture moved to the cities, mainly Hono- 
lulu, to work for the Armed Forces, or 
in the tourist industry, nonagricultural 
industries, trades and services. 

The population of the "city" of 
Honolulu—the urbanized area on the 
leeward side of Oahu—rose from some 
20 thousand in 1890 to 138 thousand in 
1930 and 302 thousand in January 
1958. Express highways were built to 
bring all parts of Oahu within com- 
muting distance of the center of Ho- 
nolulu. The population of Oahu outside 
the "city" of Honolulu increased by 
32 percent between January 1955 and 
January 1958. 

Oahu, with 9 percent of the total 
land area, had 76 percent of the 
civilian population of the Territory in 
January 1958. With 735 persons to the 
square mile, its population density 
exceeded that of Japan. 

A major military base is maintained 
because of the Islands5 strategic loca- 
tion. Almost all of the defense installa- 
tions are on Oahu. 

The military area amounts to almost 
15 percent of the land area of Oahu. 

THE MAJOR PROBLEM of land use on 
Oahu is to develop additional residen- 
tial and industrial areas but to retain 

enough land for agricultural produc- 
tion and for military and recreational 
purposes. 

About 43 percent of Oahu in 1956 
was forest and water reserve zones or 
was unimproved; 31 percent was agri- 
cultural land; and 10 percent was in 
urban use. At the 1957 rate of popula- 
tion growth, additional urban de- 
velopment would require about 1.7 
square miles more land each year. 
At that rate, by 1980, the urban area 
would amount to 17 percent of the 
land area of the Island. 

Most of the urban expansion can be 
expected to take place on the rather 
flat lands, which have been used for 
crops. Accordingly, nearly half of 
Oahu's lands with slopes of less than 10 
percent may be urban by 1980. 

In the development of additional 
residential and industrial areas, the 
scenic beauty of the Island should not 
be sacrificed. Tourism is Hawaii's 
fastest growing industry, and Oahu is 
its center. More than 160 thousand 
visitors came to the Islands in 1957. 
Oahu's appeal to tourists may decline 
greatly unless foresight is used in land 
development. 

Land available for fee-simple pur- 
chase in the Islands is scarce—particu- 
larly fee-simple land on Oahu that is 
suitable for urban use. Major reasons 
for this short supply are the policy of 
many large landholders not to sell 
their holdings and the unwillingness of 
agricultural users to release land for 
urban use. High land prices have been 
the result. In suburban areas up to 12 
miles from the center of Honolulu, fee- 
simple homesites sold from 75 cents to 
1.25 dollars a square foot in 1957. 
Many homes, commercial buildings, 
and industrial installations therefore 
have been built on leased land. 

Urban leasing practices have been 
improving. Leases for homesites, which 
formerly ran mostly for 30 years, now 
are often made for 50 years or more 
and permit the removal of improve- 
ments at the expiration of the lease. 

In contrast to the expanding popula- 
tion on Oahu, the number of people 
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living on the other Islands was smaller 
in 1958 than in 1930. The decline was 
caused primarily by the mechaniza- 
tion of plantation operations, which 
forced some residents to seek employ- 
ment elsewhere. 

Land on these other Islands is used 
mainly for agriculture and forest and 
water reserves. Cities are generally 
small, and urban development has 
been slow compared to Oahu. Hilo, 
the largest city on the outside Islands, 
had about 25 thousand inhabitants 
in 1958. 

The location of more industry on Is- 
lands other than Oahu might well be 
encouraged. Such a policy would re- 
tard the rate of urban development on 
Oahu and at the same time strengthen 
the economy of the outlying Islands. 
On Oahu, it would tend to reduce the 
upward pressure on land prices, permit 
the retention of more valuable agricul- 
ture, and allow the use of more land 
for recreational purposes and scenic 
reserves. Relocation of some military 
establishments from Oahu to the other 
Islands would have similar effects. 

LAND-USE PLANS existed for several 
areas in the Islands in 1957. Some 
private landowners had prepared such 
plans for both the agricultural and 
urban development of their lands. 

The City Planning Commission of 
Honolulu had adopted a master plan 
for future land use, including the loca- 
tion of proposed schools, parks, and 
other community facilities and major 
thoroughfares. Plans for several other 
urban areas, on Oahu and the other 
Islands, had been made or were under 
study. 

The Armed Forces and the National 
Park Service had prepared plans for 
the areas under their jurisdiction, but 
no comprehensive plan had been made 
for the best use of public land admin- 
istered by the Territorial Government. 

There existed no basic land policy or 
land utilization guide for the Territory 
as a whole in 1957, although modern 
communication and transportation 
had brought the several Islands closer 
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together. Practically all interisland 
travel and transportation of some com- 
modities is by air. An air trip between 
Honolulu and the most distant airport 
on the outlying Islands now takes little 
more than an hour. 

THE TERRITORIAL LEGISLATURE in 
1957 created the Territorial Planning 
Office, headed by a director of territo- 
rial planning. He was given the task of 
preparing a long-range, comprehen- 
sive plan to serve as a guide for the 
future physical and economic develop- 
ment of the Territory. The plan is to 
include a statement of development 
objectives dealing with land use and 
such topics as population density, 
transportation, and public facilities. 

The director was instructed by law to 
consider the following projects: The 
reclamation of submerged reefs by 
creating offshore islands; the return of 
certain military lands to civilian use; 
the need for and location of industrial 
sites and public buildings; the eco- 
nomic feasibility of establishing water 
sources and systems for underdevel- 
oped or arid areas; and the economics 
of a further development of land, air, 
and water transportation between and 
across the various islands of the Terri- 
tory. The director was instructed 
also—in cooperation with Government 
agencies on all levels—to plan a com- 
prehensive system of parks and recrea- 
tional facilities throughout Hawaii. 

The director is to guide and inte- 
grate the planning work of Territorial 
agencies and may assist in similar work 
of local bodies. The Governor of Ha- 
waii is primarily responsible for co- 
ordinating the activities of the several 
agencies of the Territory within the 
framework of the general plan. 

The director is required to prepare 
the general plan of the Territory in sec- 
tions, one for each county. A county 
plan (or amendments to it) is to be- 
come effective only when enacted by a 
county ordinance. The director does 
not have the power to zone or control 
subdivision development. Those re- 
sponsibilities belong to the counties. 
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PUERTO RICO is the smallest of the four 
major islands of the West Indian chain. 
It is a little more than 100 miles long 
and 35 miles wide, and 2,264,000 per- 
sons live in this small area. 

Natural resources are limited. There 
are no mineral resources suitable for 
the development of heavy industry. 
Water is impounded in reservoirs for 
the production of electric power, but 
steam plants generate more than two- 
thirds of the electricity. 

Land is the principal resource. Its 
use for agriculture is a predominant 
factor in the welfare of Puerto Ricans. 
Sugar, rum, molasses, cigars, coffee, 
and other agricultural products con- 
tribute to the economic structure. 

An east-west range of mountains, 
reaching almost 4,400 feet above sea 
level, is the main topographic feature. 

The relief south of the mountains is 
more craggy, and the coastal plain is 
narrower than to the north. The north- 
ern slope is less rough, and the grades 
change gradually to the coast. Most of 
the rivers begin high in the mountains 
and flow northward into the Atlantic. 
The rivers that flow down the south- 
ern slope are smaller and usually are 
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dry a part of the year. The rivers are 
not navigable. 

Trade winds that blow from the 
northeast make a mild climate through- 
out the year. The mean monthly tem- 
perature for the island is 73 o F. in Jan- 
uary and 790 in July. The highest 
recorded temperature is 1030 in the 
lowlands; the lowest is 390 in the 
mountains. 

Marked fluctuations in rainfall result 
mainly from the wide diversity of topog- 
raphy. The annual average is 60 
inches in the north, 35 inches in the 
south, and almost 200 inches in the 
Luquillo Mountains. The mountains 
that divide the country cool the winds 
from the northeast and cause a higher 
precipitation on the northern side of 
the island. The dry periods usually 
extend from February to May in the 
north and from December to May in 
the south. The heaviest rains usually 
are in September to November. 

A total of 115 soil series and 352 soil 
types and soil phases has been recorded. 
Such a large number of soil types result 
from the variations in climate, relief, 
vegetation, age, and parent material. 

Physical factors restrict the use of 
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land for crops more than they do for 
pastures. Climate, topography, soil dif- 
ferences, and personal choice—as in- 
fluenced by economic, social, and 
related forces—determine the pattern 
of land use. 

The few Indians who originally in- 
habited the Territory lived from farm- 
ing, hunting, and fishing. They culti- 
vated small plots of cassava, cotton, 
tobacco, and a few other plants. 

When the Spanish colonists first set- 
tled in Puerto Rico, much of its land 
was fertile and forested. Their original 
interest was gold, and they paid little 
attention at first to agriculture. Toward 
the end of the i6th century, when the 
gold deposits had become exhausted, 
they turned to farming. They initially 
cultivated plantains, bananas, coco- 
nuts, ginger, and a few other tropical 
plants, and raised cattle, hogs, and 
some other animals. This start led to 
the gradual accumulation of knowl- 
edge of what agricultural uses are 
more adapted to the resources of the 
island. 

The land resources of Puerto Rico 
have been grouped into 14 regions ac- 
cording to their agricultural adapt- 
ability. They epitomize centuries of 
experience with the interplay of physi- 
cal, social, and economic factors. 

Topography and temperature are 
dominant factors in the classification 
of land in the lowlands, foothills, and 
mountains. Within the broad cate- 
gories of foothills and lowlands, rain- 
fall is taken into account by dividing 
each into the northern and southern 
sections. 

The mountain and northern foothills 
and lowlands categories are each sub- 
divided into two sections, reflecting 
variations in rainfall and soils. The 
social and economic factors interacting 
with these physical limitations gave 
rise to present patterns of use and 
ownership of land. 

THE PHYSICAL ENVIRONMENT has 
been brought through the centuries 
into productive use by farmers, oper- 
ating as a basic part of society. Many 

of the adjustments and changes they 
have made through time in the use and 
ownership of land are essentially reac- 
tions to changes in relationships within 
society. 

Drastic changes occurred when 
Puerto Rico became a Territory of the 
United States in 1898. Spanish rela- 
tions with Puerto Rico had favored 
the cultivation of coffee; relations with 
the United States favored an expan- 
sion of the sugar industry. 

The efforts of the United States to 
apply modern techniques of health, 
education, and public administration 
in the new Territory led to a rapid 
growth in population, and the island 
became one of the most densely popu- 
lated areas of the world. A tremendous 
pressure of population on the land has 
had deep influences on the patterns of 
land use and ownership in Puerto Rico. 

The early decades of this century 
brought a fast expansion of agricul- 
ture. Export crops, primarily sugar- 
cane and tobacco, accounted for a 
major share of the expansion. Coffee 
dropped rapidly from the position of 
principal export crop to a level that 
barely covered local requirements. 

The process of economic develop- 
ment since 1945 has been character- 
ized by an expansion in the industrial, 
construction, and service sectors of the 
economy, and agriculture has re- 
mained almost the same. 

The earlier period of agricultural 
expansion brought a pronounced dis- 
placement of population from the 
highlands, where coffee is grown, to 
the lowlands, where sugarcane is pro- 
duced. It brought also the corporation 
as an important instrument of owner- 
ship and use of land. 

The period of industrial and service 
expansion, which is still unfolding, has 
resulted in a fast growth of urban 
populations, particularly in the San 
Juan, Caguas, and Ponce metropoli- 
tan areas. Investors have been much 
less interested in land for agricultural 
uses than in sites for industrial and 
urban housing developments. 

Agricultural  enterprises  are  under 
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heavy pressure to improve the effi- 
ciency of their operations in order to 
hold their labor and other resources in 
competition with the other sectors of 
the economy. The patterns of the use 
and ownership of land that are evolv- 
ing or may evolve will be largely the 
result of the relative success achieved 
by operating units in meeting this 
competition. 

The pressure of population on the 
land and the establishment of cor- 
porate control of large tracts brought 
the issue of landownership and con- 
trol to the foreground of the political 
campaign of 1940. A broad program 
involving legislative and administra- 
tive measures designed to spread own- 
ership and control of land among a 
larger number of people and to in- 
crease the shares of farm laborers in 
the value of agricultural production 
was put into effect. The measures had 
great impact. 

Technological improvements also 
have influenced land use. The sugar- 
cane, pineapple, and dairy enterprises 
have applied on a broad basis a larger 
number of significant technological 
improvements than have the tobacco, 
coffee, and food crops enterprises. 

Easy and free trade with the main- 
land United States market has led to 
the development of a land-use pattern 
that stresses the importation of many 
food items and the exportation of a 
few cash crops. That trend has con- 
tinued through the period of indus- 
trial expansion, after a slowdown dur- 
ing the war years, when emphasis was 
placed on local production of food to 
compensate for limited imports. 

Another factor, essentially a part of 
the trade relations with the Main- 
land, is the production-control meas- 
ures for sugarcane and tobacco, that 
were established as a part of a national 
program. The control program for to- 
bacco is a responsibility of the Com- 
monwealth Government. The produc- 
tion allotments and policies of ad- 
ministering the programs have tended 
to influence the trends in the use and 
ownership of land since the war. 

These factors—density of popula- 
tion, the process of development, tech- 
nology, political movements and trade, 
and the physical aspects—form the 
background and the future of Puerto 
Rico's land use and ownership. 

THE TOTAL AREA of the island and 
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the adjacent islands of Vieques, Cule- 
bra, and Mona is 2,254 thousand 
cuerdas. (A cuerda is 0.971 2 acre, and 
for most purposes the measures can be 
regarded as equal.) Only 13 percent 
of the total area is in nonagricultural 
uses. The 300 thousand cuerdas of 
nonagricultural land are taken up by 
urban areas, military reservations, 
highways, parks, cemeteries, airports, 
and miscellaneous uses. 

The number of farm units has fluc- 
tuated from 41,078 farms in 1920, 
55,519 in 1940, and 53,515 in 1950. 
Changes in the definition of a farm 
from census to census account for part 
of this variation in the number of 
farms. 

A total of 1,841 thousand cuerdas 
was in farms in 1950. 

The area in farms has declined 9 per- 
cent since 1930, reflecting the change 
from cropland and pasture to urban 
uses, particularly in the metropolitan 
area of San Juan, and the impact of 
activities pertaining to road building, 
military installations, hydroelectric 
power, and other public developments. 
The 1950 census recorded 53 thousand 
cuerdas in rural holdings too small to 
be classified as farms. 

Of the 1,980 thousand cuerdas in 
farms in 1955, 910 thousand cuerdas 
were in cropland, 727 thousand were 
in pasture, and 204 thousand were in 
forest and brush. Other uses accounted 
for the balance of 139 thousand cuer- 
das. Besides the land in farms, 112,800 
cuerdas were in forest reservations, of 
which 77,800 belonged to the Com- 
monwealth of Puerto Rico and 35 thou- 
sand to the Federal Government. 

Shifts among the major agricultural 
uses of land since 1920 have been neg- 
ligible. But as population has contin- 
ued to increase and the total of land 
in farms has dropped, the amount of 
land per capita in the various uses has 
declined. Thus a greater demand for 
food couíd be met only by more im- 
ports or higher production per acre, or 
both. 

Greater production may involve 
higher yields from the same crops or 
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shifts toward more intensive crops. A 
higher level of imports, however, seems 
to have been a major factor in closing 
the gap between increased consump- 
tion requirements and local produc- 
tion. 

As plants grow the year round and 
land is so scarce in Puerto Rico, inter- 
cropping and double cropping are used 
extensively in many types of farming. 
Complex systems of intercropping and 
double-cropping arrangements are used 
for coffee, tobacco, and minor crops. 

Often the systems are difficult to un- 
scramble, even by men experienced 
in farm management and land use. 
Smaller farms, which depend to a large 
extent on human labor for raising crops, 
tend to use these practices more than 
larger, more highly mechanized farms. 
Intercropping and double cropping 
may increase cropland used relative to 
net land in crops by as much as 75 
percent in some special situations. 

The six geographic regions that in- 
clude the lowlands and valleys account 
for one-third of the total area. These 
regions have a somewhat higher pro- 
portion of the area in cropland and a 
lower proportion in pasture and forest. 

Other uses take up a relatively high 
proportion of the acreage because ur- 
ban uses, roads, military installations, 
and swamps tend to be concentrated 
in these areas. 

A high proportion of the southern 
foothills is in pasture. Pasture and crop- 
land are balanced in the northern foot- 
hills. In the east-central mountains, 
pasture covers a larger area than crops. 
The opposite is true in the west-central 
mountains. Forests tend to be concen- 
trated in the foothills and mountains. 

The three main crops—sugarcane, 
coffee, and tobacco—are grown on al- 
most two-thirds of the cropland. The 
other third is devoted to forage, starchy 
vegetables, fruits, cereals, and other 
food crops. A part of the cropland is 
in fallow, but much of it probably is 
used regularly to pasture animals. 

The land devoted to sugarcane, the 
main cash crop, has almost tripled since 
1917. It occupies about two-fifths of 
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the cultivated land. It was grown ini- 
tially in the coastal plains, but it has 
tended to displace coffee, pasture, and 
food crops in some sections of the foot- 
hills and mountain regions. The har- 
vested area of sugarcane has increased 
by almost 150 thousand cuerdas since 
1940. 

Coffee occupies 22 percent of the 
cropland. It is grown mainly in the 
deep, reddish upland soils of the west- 
central mountains. The acreage in cof- 
fee has been reduced gradually since 
1920 from 194 thousand cuerdas to 1 76 
thousand in 1956. Oranges, bananas, 
and other food crops are grown as part 
of the coffee plantings, and the coffee 
area is a major source of them. 

Tobacco uses about 4 percent of the 
cropland and is planted mainly in the 
east-central mountain region and a sec- 
tion of the west-central mountains. It 
is a cigar-filler type. A limited acreage 
of chewing tobacco is produced in the 
western coastal lowlands. The area 
planted to tobacco has shown an ir- 
regularly declining trend since 1930. 
Production, however, has shown less 
reduction because the yields have in- 
creased. 

Starchy vegetables, fruits, cereals, 
and legumes are grown on about one- 
fifth of the cropland, mostly on small 
tracts in the foothills and mountain 
regions. Bananas, plantains, and or- 
anges are intercropped with coffee. 
Some of these crops are planted as 
double crops in the tobacco area. The 
small farms and the plots around rural 
nonfarm dwellings produce sizable 
amounts of them. 

Nearly one-third of the total area in 
farms is in pastures. Among the im- 
proved pasture grasses are guinea- 
grass in the south, molassesgrass in the 
northern foothills and mountains, and 
pangóla and paragrasses in humid low- 
lands. Merker is the number one cut 
grass and tropical kudzu is used for 
forage. 

About 40,500 cuerdas have been 
improved under the pasture improve- 
ment program of the Commonwealth 
Department of Agriculture and Com- 
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merce. An extensive area has been 
improved as a part of the Federal soil 
conservation program and by inde- 
pendent farmers. The major portion of 
the pasture acreage, however, is still 
unimproved, particularly in the foot- 
hills and mountain regions. Farmers in 
the milksheds of San Juan, Ponce, and 
Mayagüez have been the leaders in 
improvement of pastures. 

The land with rougher topography, 
particularly in places where food 
crops and tobacco are grown, are 
tilled more frequently and intensively 
than the lowland areas. 

The type of farming that has been 
practiced presents a conflict in this 
respect with recommended practices 
for soil conservation and improvement. 

NEARLY THREE-FOURTHS of the land 
area is hilly. The Soil Conservation 
Service has estimated that 48 percent 
of the total area showed severe erosion 
and 23 percent showed moderate ero- 
sion. The extent of this deterioration 
is partly confirmed by the rapid rate of 
silting of water reservoirs. 

If one adds together this situation, 
the tremendous pressure of population 
on the land, the rapid growth of popu- 
lation, the limited possibilities of land 
reclamation and development, and the 
apparent lack of widespread soil-build- 
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ing practices, he can see the serious- 
ness of the problem. Shifts of people to 
nonagricultural employment may ease 
the pressure on the land, but more 
direct measures are also required. 

Efforts to reclaim and develop land 
have centered mostly on irrigation. 
The Spanish Crown made several con- 
cessions before 1898 to permit the use 
of water for irrigation. Most of the 
grants facilitated irrigation of the level 
lands in the southern watershed. To- 
day there are 18 public reservoirs in 
Puerto Rico. Five supply water for 
irrigation. Eight are used both for 
hydroelectric power and irrigation. 
Together they supply three irrigation 
systems—the south coast irrigation 
district, Isabela irrigation service, and 
the southwestern irrigation project. 
There are several privately controlled 
systems. The three public irrigation 
systems, when fully developed, will 
irrigate 64 thousand cuerdas. The land 
under both private and public irriga- 
tion is close to 100 thousand cuerdas, 
or about one-tenth of the cropland. 

PUERTO RICO is divided into 17 soil 
conservation districts. Considerable 
progress has been made since 1940 in 
the adoption of more effective prac- 
tices of soil conservation, but the prob- 
lems of soil erosion and maintaining 
soil fertility were acute in 1958. 

About 220 thousand tons of fertilizer 
are applied each year—about one- 
fourth ton per acre of cropland. Most 
of it is applied to the acreage in sugar- 
cane. Tobacco, pineapples, and food 
crops take most of the rest. The use of 
fertilizer for pasture and coffee, al- 
though increasing, is still limited. 
Not much lime and other soil amend- 
ments are used. Manuring, crop rota- 
tion, and other practices designed to 
maintain or improve land resources 
have been applied to a limited extent. 

The sugarcane, coffee, and livestock 
farms, when properly managed, have 
achieved a relatively good balance in 
maintenance of fertility. Tobacco, 
minor crops, and some pasturelands 
seem to be still in need of an adequate 
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land-management system. The overall 
situation would probably show a net 
loss, even after reclamation, irrigation, 
and other land improvements are con- 
sidered. 

THE FRAMEWORK of landownership 
and control was set during the Spanish 
rule. The system of "encomiendas"— 
grants of large tracts to a few chosen 
people—was applied here, as in most 
of the other Spanish colonies of the 
New World. By the time Puerto Rico 
became a part of the United States, 
the island presented a pattern of land- 
ownership that combined plantation, 
subsistence, and commercial family- 
size farms. 

During the first 30 years as a Terri- 
tory, the major change in the owner- 
ship and control of land was the 
development of the corporation as an 
instrument of landownership. The 
enactment of a joint resolution of the 
Congress in May 1900 to restrict the 
ownership and control of land by one 
corporation to 500 acres was not en- 
forced until 1941. 

Fifty-nine operating units, or fewer 
than 1 percent of the sugarcane farms, 
controlled 58 percent of the area 
planted and produced 67 percent of 
the tons of sugarcane by 1935. The 
1940 census reported that farms of 260 
cuerdas or more represented 2 percent 
of all farms and covered 42 percent of 
the land in farms. 

THE LEGISLATURE in April 1941 ap- 
proved the Land Law of Puerto Rico, 
which was designed to promote a 
broader distribution of land and of the 
economic proceeds of its cultivation 
among those who tilled it. The law 
created an administrative body, the 
Land Authority of Puerto Rico, to 
develop the new policy directive. This 
organization acquired 100 thousand 
cuerdas of land by purchase or expro- 
priation. Two-thirds of this land was 
placed in proportional-profit farms, 
and most of the balance was parceled 
in small lots for resettling farm laborers. 
The proportional-profit farms arc op- 
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crated on a rental basis, and the man- 
ager and the workers share in the 
profits. 

The law also provided for assistance 
in the settlement of family-type farms 
and for the establishment of rural com- 
munities with certain public services. 
A total of 28 thousand cuerdas have 
been distributed by the Social Program 
Administration for the resettlement of 
laborer and sharecropper families in 
rural communities. This area has been 
divided among 41,600 families in 
246 communities. In addition, 12,702 
cuerdas have been distributed in 778 
family-size farms. Similar efforts, con- 
ducted under the Homestead Act, 
from 1920-1940 had led to the estab- 
lishment of 2,400 farms covering 26 
thousand cuerdas. The Puerto Rico 
Reconstruction Administration dis- 
tributed land in small lots to 10,350 
families during the period 1935-1943. 
The Farm Security Administration, 
which later became the Farmers Home 
Administration, has helped in the es- 
tablishment of family-size farms since 
1938. 

Sharecroppers were included in the 
census figures as tenants before 1940 
but not in 1950. 

The percentage of owner-operated 
farms has varied from 80 to 94 percent 
since 1910. The proportion of the land 
in owner-operated farms has varied 
from 52 to 75 percent. These figures 
have shown considerable variation 
from census to census, particularly in 
the owner- and manager-operator 
groups. Manager-operated farms cov- 
ered 17 percent of the area in farms in 
1920, 37 percent in 1935, and 18 per- 
cent in 1950. 

The number of tenant-operated farms 
represented 20 percent of all farms in 
1940, but was down to 5 percent in 
1950. The area covered by tenant- 
operated farms was 11 percent in 1910, 
7 percent in 1930, 13 percent in 1940, 
and 7 percent in 1950. Changes in the 
definition of a farm and in other census 
enumeration procedures, particularly 
in the latest census, accounted for some 
of the differences. 

YEARBOOK  OF  AGRICULTURE  1958 

Land takes on the average about 70 
percent of the total farm investment, 
and buildings 10 to 15 percent, depend- 
ing on the size and type of farm. Live- 
stock, supplies on hand, and miscella- 
neous assets account for the balance. 
These figures reflect the importance of 
land relative to buildings, machinery, 
and other farm resources. They also 
reflect the pressure of population on 
land resources. 

OF THE TOTAL COST of producing 
coffee, tobacco, and sugarcane, labor 
absorbs 40 to 60 percent and the use 
of the land takes about 12 percent, ex- 
cept for tobacco. Use of the land ac- 
counts for only 3 percent of the cost of 
producing tobacco which is in the 
ground only a few months. 

The net income of all industries of 
the island was 232 million dollars in 
1939-1940 and 1,004 million in 1955- 
1956. 

Agriculture contributed 70 million 
dollars to the 1939-1940 figure and 
162 million to the 1955-1956 net in- 
come. Agricultural raw materials ac- 
counted for about half of the value 
added by manufacture and process- 
ing—including sugar mills and refin- 
eries, distilling and bottling of spiritous 
liquors, miscellaneous food products, 
and tobacco products. Agricultural 
activity also provided an important 
share of the volume of business of 
finance, trade, and other service in- 
dustries. 

LAND VALUES are high relative to 
those on the Mainland and in other 
less densely populated countries. Land 
values near the three principal metro- 
politan centers have gone up about 
1,000 percent since 1940, but the price 
of farmland that has not been affected 
by demand for other uses has increased 
300 to 500 percent. 

Credit is concentrated in short-term 
production credit and store credit. 
The equity of farmers generally is 
high. The net worth of 347 sugarcane 
farmers in 1939-1940 represented 80 
percent of the assets; mortgages ac- 
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counted for 10 percent and short-term 
credit for an additional 10 percent. As 
70 percent of their assets were in real 
estate, one can realize the proportion 
that mortgage credit represented of 
their total investment in real estate. 

A similar situation, although not so 
pronounced, prevailed among tobacco 
farmers. The credit available annually 
for agriculture was estimated in 1956 
to total 95 million dollars; that in- 
cluded 8 million dollars for inter- 
mediate and long-term credit. Federal 
agencies, mostly the land bank, pro- 
vided the major part of the long-term 
loans. Commercial banks and other 
private agencies were the principal 
sources of short-term credit. 

The nature of the market for farm- 
land and the system of transferring 
land from generation to generation in- 
fluence (and in turn are influenced by) 
the long-term credit situation. The 
agricultural land market in Puerto 
Rico apparently is considerably less 
active than in most agricultural areas 
of the Mainland. 

The system of taxation of agricul- 
tural land is similar to the system on 
the Mainland, but collection and 
allocation of tax proceeds is centralized 
in the Commonwealth Government. 
The proceeds from real-estate taxes 
represent a small percentage of the 
total government income. 

IF THE TREND of development of the 
Puerto Rican economy toward more 
industry and services continues, the 
fast rate of change toward urban living 
and employment will undoubtedly 
continue to ease the pressure of popu- 
lation on agricultural land. 

Part-time farming, which has be- 
come a significant aspect, may develop 
to be an important farming procedure. 
It may be found, as in Switzerland, 
that some industrial activities can be- 
come an integral part of farming and 
rural living. 

This shift in emphasis toward indus- 
trial and service activities presents an 
opportunity to promote necessary ad- 
justments in the use, ownership, and 
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control of land. In regions where to- 
bacco and minor crops are grown, a 
basis has not been built for adequate 
use and development of land. This 
basic maladjustment may force an in- 
tensified search for solutions within the 
next decade. Probably livestock, or- 
chards, and some forest uses, with a 
reduction in the clean-cultivated acre- 
age, may bring about the necessary 
balance. 

FARMERS WILL FACE keen competition 
for labor, management, and capital 
from other sectors of the economy. A 
wider use of technological improve- 
ments will be necessary to meet such 
competition. 

These changes may lead to more 
intensive uses for areas of better soils, 
with higher capital inputs for equip- 
ment, supplies, better livestock, and so 
on, and to less intensive uses for the 
poorer soils. A lower premium will be 
attached to land; alert management 
and capital will be in high demand. A 
more dynamic type of farming, ready 
to adopt scientific advances, will be 
necessary. Farms having an active, 
direct management will have the best 
chance. 

Government policies and programs 
designed to promote a well-informed, 
active management and improve the 
credit and marketing channels for 
agriculture should foster this necessary 
change. Research, extension, and vo- 
cational education would emphasize 
the development of new farm manage- 
ment practices and leadership among 
farmers. More effective systems of 
farming, rather than the improvement 
of isolated practices, would be the 
desired end result. 

As the technical evolution of agri- 
culture tends to increase sharply its 
demand for capital, more diversified 
and ample credit will have to be se- 
cured. Special efforts should also be 
made to assure that improved effi- 
ciency on farms is matched by a parallel 
improvement in grading and proc- 
essing and other phases of marketing 
farm products. 
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Our growing 
needs and problems-How our production 
has expanded—Prospective needs for food and fiber—Our future 
needs for nonfarm lands—Land and advances in technology— 
Cities, transportation, and technology—Urban expansion: Will 
it ever stop? 



How our production 
JlclS GXPcinQGCL A fivefold increase in farm output 
between 1870 and 1958 was due mainly to an expansion in crop- 
land, a shift from animal power to machines, and technological 
developments. Now the greatest need is for adjustments in pro- 
duction—to gear output to total market needs at home and 
abroad. By Glen T. Barton, Farm Economics Research Division. 

FARM OUTPUT in the United States in 
1958 was five times the production in 
1870. This expansion accompanied 
threefold increases in population and 
in exports of our farm products. 

The sources of our large increases in 
farm production during the past cen- 
tury have been many and varied: An 
expansion of the cropland base ; a shift 
from use of animal to mechanical power 
on farms; and a greater production per 
acre and per animal. 

The expansion of our cropland base 
was the major factor in growth of out- 
put during the half century between 
the Civil War and the First World 
War. The total cropland used, the vol- 
ume of farm output, and the number 
of horses and mules on farms were each 
about three times larger in 1920 than 
in 1870. 

The steady increase in acreage of 
cropland, as agriculture pushed west- 
ward, provided the chief basis for the 
steady growth in production of food, 
fiber, oil, and tobacco for sale in mar- 
kets at home and abroad and for use 
in farm households. The opening up 
of new fertile lands enabled farmers to 
produce the additional grain and hay 
required to feed the increasing number 
of horses and mules, which then were 
the major source of power needed for 
the expanding agriculture. 

Land development added to the pro- 
ductivity of our cropland base. The 
area of improved land in organized 
drainage enterprises was increased by 
more than 40 million acres from 1890 
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to 1920. Much of it was fertile land in 
the Corn Belt. 

The number of roughage-consuming 
animal units (cattle, sheep, horses, and 
mules) on farms in 1920 was twice as 
great as in 1870. The total volume of 
farm power—including horses, mules, 
machinery, and equipment—was five 
times larger in 1920 than in 1870. That 
was a much greater increase than oc- 
curred in either acreage of cropland or 
farm output. It was a key factor in 
the expansion and westward growth of 
agriculture during the 50 years. 

Farm output continued upward 
during the period between the World 
Wars. The average annual rate of in- 
crease in output, 1.2 percent, was 
much smaller than the 2.1 percent dur- 
ing the previous half century. 

The chief difference between the 
two periods, however, was the abrupt 
change in the major sources of increase. 
Especially noteworthy was the chang- 
ing role of land. Our total area of 
cropland no longer expanded. Instead, 
existing cropland was used more in- 
tensively, and a greater part of the 
land base was used for producing crops 
and livestock for human consumption. 

Our total acreage of cropland 
reached a plateau about 1920 and has 
changed little since. Improvement of 
land, however, contributed to the rise 
in farm production during the inter- 
war period. Millions of acres were 
drained. Substantial additions were 
made to the acreage under irrigation. 

.  Shifts from less productive land to 
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more productive land also helped to 
increase average yields of crops. 

The relative stability of the total 
acreage of cropland for the United 
States as a whole during the interwar 
period was the net result of markedly 
different but compensating trends in 
acreage of the cropland in the various 
regions. 

Most of the geographic regions east 
of the Mississippi River recorded sub- 
stantial reductions in acreage of crop- 
land from 1920 to 1940. Those to the 
west ranged from no change to sub- 
stantial increases. 

A decline of more than 20 percent 
occurred in New England and Middle 
Atlantic States. The acreages of crop- 
land in the mountain and west south- 
central regions expanded by 20 and 
10 percent, respectively. 

Mechanization of farming operations 
was the dominant factor in the step-up 
in output during the period between 
the World Wars. About half of the in- 
crease came from land released from 
feed production for the declining num- 
bers of horses and mules. At about the 
same time that our acreage of cropland 
arrived at its plateau, the number of 
horses and mules on farms reached a 
peak. Since the end of the First World 
War, the number of horses and mules 
has declined steadily with the growing 
importance of tractors, motortrucks, 
and automobiles as sources of farm 
power. 

About 80 million acres of cropland 
were used just after the First World 
War to grow grain and hay to feed 
horses and mules on farms. That was 
more than one-fifth of the total acreage 
of crops harvested at that time. By 
1940, only about 40 million acres, or 
slightly more than 10 percent of the 
total acreage harvested, were used to 
produce feed for horses and mules. 
Millions of acres of pastureland and 
large amounts of labor and other pro- 
duction resources also were shifted to 
the production of food and fiber for 
people. 

Scientific progress affected farm out- 
put in still other ways from 1920 to 
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1940. An increase of 10 percent in aver- 
age crop production per acre occurred. 

Greater use of chemical fertilizers 
added to crop yields. Hybrid corn 
began to boost yields of the major feed 
grain. Improved varieties, better meth- 
ods of pest control, and additions to 
our irrigated acreage all helped to 
raise yields. 

Government programs also affected 
yields during the drought and depres- 
sion period of the 1930's. Fewer acres 
of major crops were planted, but they 
were on land of above-average pro- 
ductivity. Conservation programs of 
the period also helped to increase pro- 
duction per acre. 

Important forward strides were made 
in livestock feeding and breeding prac- 
tices from 1920 to 1940. Average live- 
stock production per breeding unit— 
milk per cow, eggs per hen, and so 
on—rose by more than a third. Im- 
proved breeds, heavier feeding of bal- 
anced rations, better sanitation, and 
advances in management generally 
were among the more important fac- 
tors behind this step-up in output per 
animal. 

The effects of another important fac- 
tor in crop production—weather— 
were demonstrated during the inter- 
war period. Widespread droughts in 
1934 and 1936 sharply reduced yields. 

Average crop production per acre 
dropped by 17 percent in 1933-1934 
and nearly 15 percent in 1935-1936. 
Economic depression during the mid- 
1930's also served as a damper on the 
upward trend in crop yields. Lack of 
economic incentive slowed the rate of 
adoption by farmers of improved prac- 
tices. Depression and drought also 
interrupted the upward trend in live- 
stock production per breeding unit. 

THE REVOLUTION in farming meth- 
ods continued at an increased tempo 
in the 15 years after 1940. Farm output 
increased at an average annual rate of 
2 percent from 1940 to 1955, a sub- 
stantial rise over the rate of 1.2 percent 
recorded in the interwar period. Farm 
output rose by more than a third, de- 
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spite a 30-percent reduction in man- 
hours of labor used on farms and little 
change in the total area of land used 
for crop production. Substantial in- 
creases occurred in the use on farms of 
modern machinery and equipment, 
fertilizer, and many other goods and 
services purchased from the nonfarm 
economy. 

Unprecedented demand for farm 
products during the Second World 
War and afterwards created economic 
conditions that were favorable to rapid 
adoption by farmers of improved tech- 
niques of production. This and a back- 
log of research results from previous 
decades put production into high gear. 

Average crop production per acre 
rose by nearly 20 percent in the 15 
years. About half of the increase in 
total farm output in 1940-1955 came 
from this source. 

The yields per harvested acre of some 
crops in 1939-1941 and 1954-1956 and 
the percentage of change between the 
two periods were: Corn, 30 and 42 
bushels (40 percent); oats, 32 and 36 
bushels (12 percent); hay,  1.29 and 

1.48 tons (15 percent); soybeans, 18 
and 21 bushels (17 percent); peanuts, 
758 and 928 pounds (22 percent); 
wheat, 15 and 19 bushels (27 percent); 
rice (rough), 2,174 and 2,869 pounds 
(32 percent): potatoes, 77 and 164 
hundredweight (113 percent); tobac- 
co, 981 and 1,461 pounds (49 percent); 
and cotton, 241 and 409 pounds (70 
percent). 

Progress in technology was the domi- 
nant influence in the larger average 
outturn per acre. The greater use of 
commercial fertilizer, for example, was 
the largest single factor farmers ap- 
plied. The total of 6 million tons of 
plant nutrients used in 1955 was nearly 
3.5 times the amount applied in 1940. 
A favorable relationship between costs 
and prices was a reason. 

Outstanding among the improved 
varieties was hybrid corn, which ordi- 
narily raises yields per acre about 20 
percent over yields from open-polli- 
nated varieties. Hybrid varieties were 
planted on 73 million acres in 1955, or 

on nearly 90 percent of the total acre- 
age planted to corn in that year. Hy- 
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brid seed was used on only 30 percent 
of the planted acreage in 1940. 

Seventy percent of the acreage of 
cropland in 1954 was planted to vari- 
eties that were unknown 20 years ear- 
lier. The varieties of seed used in plant- 
ing cotton, oil crops, and sugar crops 
changed almost completely. 

The smallest change in varieties oc- 
curred in hay crops. Only 1 in 5 acres 
of hay in 1954 was of a variety not used 
in 1935' 

Much of the change in varieties was 
an important part of the fight against 
plant diseases, especially among small 
grains. More than 75 percent of the 
acreage of small grains in 1954 was 
planted to varieties that were unknown 
two decades earlier. The development 
and use of disease-resistant varieties 
did much to increase yields. 

Great advances were made in con- 
trolling insects, diseases, and weeds. 
New kinds of poisons and chemicals 
for weed control were discovered. 

Increased use of supplemental irriga- 
tion in the Eastern States during the 
1950's helped to raise yields. Practices 
such as terracing and contour farming 
that conserve moisture were important 
forces in raising yields in many sections. 

Weather also influenced the change 
in crop production. On the average, 
growing conditions were more favor- 
able for crop production at the end of 
this period than at the beginning. Al- 
though better weather helped to in- 
crease crop production per acre, its rel- 
ative influence was dwarfed by the up- 
ward push given to yields by greater 
use of fertilizer and by other technolog- 
ical developments. 

Variations in growing conditions 
from one year to the next can affect 
crop production greatly. The droughts 
in 1934 and 1936 markedly reduced 
the total crop yields. Years of very 
favorable weather over most of the 
country, such as those of 1942 and 
1948, saw a sharp rise in output. These 
years of widespread drought or ex- 
cellent growing conditions are the 
exception. In most of the years of the 
mid-1950's, crop production was ad- 
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versely affected by severe droughts in 
important producing areas, but above- 
average growing conditions prevailed 
in many other areas. Because crops are 
grown all over the United States, the 
effects of variations in weather on total 
crop production usually tend to bal- 
ance out for the country as a whole. 

Production per breeding unit rose 
by more than a fifth in 1940-1955. 
Nearly 1,200 pounds were added to 
average milk production per cow, an 
increase of one-fourth. The average 
layer produced almost 5 dozen—more 
than 40 percent—more eggs at the end 
of the period than at the beginning. 

The number of breeding units of 
livestock went up 12 percent from 1940 
to 1955. That rise and the substantial 
rise in production per unit brought 
livestock output to record levels in the 
mid-1950's. A greatly expanded supply 
of feed crops formed the chief basis for 
the large increase. 

As in the interwar period, several 
factors contributed to the increase in 
livestock production per breeding unit. 
Heavier feeding of improved rations 
and better management practices in 
general were encouraged by the eco- 
nomic conditions that prevailed during 
most of the period. 

An outstanding development from 
1940 to 1955 was the phenomenal 
growth of the broiler industry. About 
3.3 billion pounds, live weight, of 
broilers were produced in 1955—eight 
times the outturn in 1940. 

Improvements in technology from 
1935 to 1954 made possible a reduc- 
tion of 30 percent in the number of 
pounds of feed required to produce 100 
pounds of meat. During approximately 
the same period, production of broilers 
per man-hour of farm labor rose by 
more than 60 percent. 

Mechanization continued to be an 
important source of increase in farm 
output from 1940 to 1955. Land, labor, 
and other production resources re- 
leased by the shift from animal to 
mechanical power made possible about 
a fourth of the increase in farm output 
during the period.   In  addition,  the 
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accumulation of a large inventory 
of modern machines and mechanical 
power added to the timeliness of farm- 
ing operations. 

Although advancing mechanization 
contributed importantly to the up- 
surge in output from 1940 to 1955, this 
direct source of increase in output was 
largely exhausted by 1955. The shift 
from animal to mechanical power was 
relatively complete by the mid-1950^. 

Application of improved technology 
in crop production and land use was 
the dominant factor in the increase of 
farm output from 1940 to 1955. The 
total acreage of cropland used for crops 
in the United States as a whole in- 
creased by only 4 percent. Substantial 
changes in acreages of cropland oc- 
curred in the major geographic divi- 
sions, however. During 15 years, the 
acreage used for crops decreased by a 
fourth in New England. A drop of 
more than 20 percent occurred in the 
southeastern part of the central region. 
Decreases of 10 to 15 percent were 
recorded in the Middle Atlantic, South 
Atlantic, and west south-central re- 
gions. The acreage of cropland used 
increased by more than 40 percent in 
the mountain region, and additions of 
10 to 15 percent were registered in the 
Pacific and north-central regions. 

Additions to irrigated acreage in the 
subhumid regions and improvement of 

land through drainage raised the aver- 
age productivity of our cropland base. 
Contributing to the same end were 
shifts from less fertile to more fertile 
acres. The increased use of tractors and 
associated modern machinery has been 
an important influence in the shifts to 
the level, fertile lands, to similar wet 
areas subject to drainage, and to dry 
areas on which irrigation is feasible. 

THE COMPOSITION of total farm pro- 
duction has changed substantially since 
the end of the First World War. The 
shifts in relative importance of the 
various crop and livestock enterprises 
resulted from a combination of factors, 
including shifts in demand and differ- 
ences among enterprises in technologi- 
cal progress, cost reduction, and relative 
profitability to farmers. 

In response to shifts in demand, live- 
stock production increased much more 
than crop production after the war. 
Output of poultry and eggs rose about 
twice as much as production of meat 
animals and dairy products. Most of 
the increase in production of poultry 
and eggs occurred after 1940 when 
technological developments were most 
rapid. 

The step-up in outturn of feed grains, 
hay, and forage was considerably less 
than the large increase in output of 
meat   animals,   dairy   products,   and 
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poultry and eggs. Much of the increase 
in feed supplies needed for the large 
expansion in livestock production dur- 
ing the 35 years resulted from the 
release of feed resources because of the 
decline in number of horses and mules. 

A rise of 50 to 75 percent in produc- 
tion of fruits, vegetables, and tobacco 
from 1920 to 1955 reflected the growth 
of the population and the expansion in 
consumer demand for those products. 
The much more modest increase in 
production of food grains, cotton, and 
sugar crops was a reaction to a num- 
ber of forces, including shifts in con- 
sumer demand, changes in export mar- 
kets, and Government programs of 
production control. 

An outstanding development was 
the phenomenal expansion in produc- 
tion of oil crops. The combined output 
of soybeans, peanuts, and flaxseed in 
the mid-1950's was 10 times the pro- 
duction 35 years earlier. Although the 
production of flaxseed increased four- 
fold and output of peanuts doubled, 
the great expansion in production of 
soybeans dominated the growth in oil 
crops. Soybeans changed from a minor 
to a major crop; they are now the chief 
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source of protein feed for our livestock. 
In 1924, the first year of record, only 
5 million bushels of soybeans were 
produced. In 1957, the production was 
480 million bushels. 

Farm output in 1957 was the great- 
est recorded to that year. The total in 
1957 was about equal to that projected 
as needed to meet market demands in 
1963. Accumulated surplus stocks and 
efforts of Government programs to 
reduce farm production in the mid- 
1950's underline the fact that the pro- 
ductive capacity of agriculture exceeds 
immediate prospects for demand. 

The greatest need in the latter part 
of the 1950 decade, and perhaps in the 
longer run, is for adjustments in pro- 
duction. We need to gear total output 
to total market needs at home and 
abroad. 

Continued growth of the population 
of the United States eventually will 
mean market requirements for farm 
products greater than the volume of 
farm output attained in the mid-i 950's. 
But there is little reason to doubt that 
the productive capacity of agriculture 
will be adequate to meet market de- 
mands by the end of another decade. 



Prospective needs for 
lOOd and fiber. Things might be easier if we knew 
exactly how much meat, potatoes, and bread we will need in 
1965. Lacking that foreknowledge, we can only estimate the 

land and production we shall need tomorrow—estimates based 
on past and present trends in population, economic relationships, 
and habits of people. Estimates and projections will help us in 
planning. By Rex F. Daly, Agricultural Marketing Service. 

WE CAN EXPECT more people, higher 
incomes, and generally improved liv- 
ing standards to expand total require- 
ments for farm products about 20 per- 
cent in the next decade and possibly 
as much as 50 percent in the next two 
decades. 

The projections that follow are 
based on trends in population and eco- 
nomic growth, economic relationships, 
and a framework of reasonable assump- 
tions. Such a look at the future—albeit 
through a glass, darkly—will help us 
in planning policy and developing 
research programs. 

Growth and prosperity in agriculture 
are interrelated with growth and pros- 
perity in the general economy. A few 
major assumptions with respect to gen- 
eral economic growth therefore are 
necessary as a basis for projecting 
requirements for farm products. 

Population, a major factor in the de- 
mand for farm products, has grown fast 
during the 1950^. Estimates for recent 
years exceed the highest projections 
made a few years ago. The number of 
persons reaching 18 years of age will 
rise rapidly in 1960-1965. They will 
join the labor force and probably marry 
and found new families. A substantial 
increase in the number of women 20 
to 34 years old—the most prolific age 
group—will begin about 1965. With 
prospects for fairly rapid population 
growth, the population assumed for 
1965 (i93'5 million) is up 15 percent 
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from 1956; for 1975, the assumed level 
of 230 million is 37 percent above 1956. 

The economy will continue to grow 
in the next two or three decades, pos- 
sibly even faster than in the past. We 
were producing about twice as much 
goods and services in 1951-1955 as in 
I925~r929- Population was up more 
than a third, and consumer buying 
power, after adjustment for higher 
prices, increased 55 percent between 
these periods. 

The size of the economy by 1975 
could easily double the 1951-1955 av- 
erage, if past trends continue. With 
rising output per man and rapid popu- 
lation growth, real consumer incomes 
per person in 1975 may be about 40 
percent above 1956. Consumer incomes 
projected for 1965 are about 16 percent 
higher than 1956. Such expansion of 
the economy assumes peace and a high 
level of employment. 

Requirements will also depend on 
relative prices of farm products, par- 
ticularly nonfood commodities and 
products for export. Two levels of rela- 
tive prices were assumed: The first 
assumes prices around 1956-1957 aver- 
age levels, A lower level was also 
assumed for major export crops, feed 
grains, and livestock products, in order 
to illustrate probable effects of a sub- 
stantially lower price on domestic use 
and exports. The lower level reflects 
approximately world prices for major 
export crops. 
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Most formal theories of economic 
growth are oversimplified. A complete 
economic framework for the economy 
or any major segment of it would re- 
quire consideration of a host of eco- 
nomic, social, and political factors and 
relationships. Qualitative judgments 
must be made; we cannot specify the 
usual limits of statistical probability. 

In this analysis, I base most empiri- 
cal measurements on a series of simple 
single-equation functions of demand. 
They express consumption as a func- 
tion of changes in relative prices re- 
ceived by farmers and consumer buy- 
ing power. For some commodities, I 
considered prices of competing prod- 
ucts as a factor affecting consumption. 

Trends in consumption also reflect 
many other influences, including de- 
velopments in nutrition, fads in food 
and clothing, medical findings, new 
products, and new uses for old prod- 
ucts. Consumption trends also must be 
considered in light of technological 
developments in supply, such as those 
that influenced citrus fruits, broilers, 
and fibers in the past quarter century. 

CHANGES IN DEMAND for farm prod- 
ucts depend primarily on the domestic 
consumer and the foreign market. We 
are interested in this analysis in de- 
mand for products of the farm. But 
consumers do not buy farm products— 
they buy food and clothing at grocery 
stores, department stores, and restau- 
rants. The farm product is an inci- 
dental raw material of many con- 
sumer goods. Some foods are highly 
processed. Most are packaged. All 
must be assembled, shipped, and made 
available at distribution outlets. 

Retail purchases of farm products 
thus include many services of process- 
ing and distribution. In 1956 and 
ï957> for example, the farmer received 
only about 40 cents out of the con- 
sumer's retail food dollar. In most 
years he probably receives only about 
a third of the dollar the consumer 
spends for food, clothing, tobacco, and 
other products that contain farm com- 
modities. 
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The relatively small share of the 
value of the final product that goes to 
the farmer complicates the problem of 
appraising changes in demand at the 
farm level. 

Expenditures for food at retail stores 
and restaurants tend to increase by 
about the same proportion as con- 
sumer income. A 10-percent increase 
in income leads to about 10-percent 
larger outlays for food. 

Consumption at retail, however, in- 
cludes the farm product as well as the 
marketing and processing services nec- 
essary to move the product into con- 
sumption. Consumption of the farm 
product itself changes relatively little 
in response to changes in prices and 
income of consumers. Thus, at the 
farm level, a 10-percent increase in 
real incomes of consumers may in- 
crease consumption of farm products 
per person by only 1.5 to 2 percent. 
Likewise, a 10-percent drop in relative 
prices may increase per capita use by 
only 1.5 to 2 percent. 

RISING INCOMES, price changes, and 
other factors that affect preferences of 
consumers have a relatively small in- 
fluence on per capita use of farm 
products as a whole. 

Pounds of food and numbers of 
calories consumed per person have 
changed little in the past quarter cen- 
tury—but there have been changes in 
the pattern of consumption. Big de- 
clines in the use of grains and potatoes 
have been offset by increases in con- 
sumption of some other vegetables, 
fruits, and meats. This shift to higher 
cost foods results in an upgrading of 
the diet and some increase in resources 
needed to produce the diet. The shift 
to higher cost foods resulted in a rise 
of 8 percent in the index of per capita 
consumption from 192 5-192 9 to the 
1951-1955 average. 

Many of the trends in our eating 
habits will continue, although the 
downtrend in the use of cereals and 
potatoes may moderate somewhat. 

Under the conditions of income and 
the relative prices that I assume for 
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1975, projected per capita use of farm 
products will increase about 8 to 12 
percent above 1956. Per capita use of 
food would be about 7 to 11 percent 
higher and of nonfoods 13 to 21 per- 
cent higher. That range reflects the 
relatively small differences in con- 
sumption associated with assumed 
variation in relative prices. 

Domestic requirements for farm 
products in 1975 are projected at levels 
48 to 53 percent above 1956. A further 
rise in per capita use and a projected 
increase of 37 percent in population 
account for the gain, but no such gain 
is in prospect for exports of farm 
products. 

If there are no special disposal pro- 
grams, projected exports (if we assume 
the higher prices) probably would 
total no more than 50 to 60 percent of 
exports in 1956. Should we assume the 
lower price, however, exports may be 
well maintained, possibly close to the 

near-record exports in 1956. Projected 
requirements for both domestic use 
and export in 1975 thus would in- 
crease about 37 to 46 percent above 
1956. 

Domestic requirements also include 
imports of coffee, tea, cocoa, bananas, 
sugar, wool, and some other products. 
These imports averaged about a tenth 
of domestic use in 1951-1955- If we 
deduct imports from utilization and 
take account of the stock buildup in 
1956, an increase in farm output of 
around 34 to 44 percent would supply 
projected increases in requirements. 
This calculation of total output needed 
makes no allowance for the large pre- 
viously accumulated stocks of cotton, 
wheat, and feed grains. Any substan- 
tial liquidation of these stocks in the 
next few years will require an adjust- 
ment in the pattern of production. 

THE CONSUMPTION of livestock prod- 
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ucts generally is more responsive to 
changes in income and relative prices 
than the consumption of most other 
farm products. Food uses of livestock 
products accounted on the average for 
about 70 percent of total food use dur- 
ing 1951-1955. Nonfood animal prod- 
ucts (such as wool, tallow, greases, and 
some products for feed) are largely 
byproducts of livestock production. 
Both exports and imports comprise a 
relatively small part of total utilization. 

Consumption of meat animals was 
at a high level in 1956, partly because 
of the cyclical high in supplies of beef 
and a rising consumption of poultry. 
Projected increases of 8 to 14 percent 
per person from 1956 look conserva- 
tive. But assumed prices for meat ani- 
mals under the assumption of high 
prices are about a fourth above the 
relatively low prices in 1956. Even the 
8-percent increase over the record 166 
pounds of red meat (beef, pork, and 
lamb) in 1956 would result in a high 
level of meat consumption, however. 
Probably more and more people will 
prefer beef to pork, especially if we do 
not develop a leaner hog. 

Per capita consumption of red meats 
in 1951-1955 averaged 12 percent 
above 1925-1929, but relative prices 
for meat animals increased a fourth 
during the period. Per capita con- 
sumption of poultry increased more 
than two-thirds during the same 
period. Rapid technological develop- 
ments in feeding and producing broil- 
ers and turkeys brought a decline of 
more than a third in relative prices for 
poultry, which contributed to the big 
increase in consumption. Further siz- 
able increases in the use of poultry are 
in prospect, but the gains are expected 
to be much smaller than those of 
recent decades. 

The pattern of milk utilization has 
shifted substantially in the past two or 
three decades. Per capita use of butter 
in 1925-1929 averaged 17 to 18 
pounds, but consumption in recent 
years has been about half as large. 
More whole milk, skimmed milk, and 
fluid milk products with a low fat con- 
tent are consumed. Use of all milk 
solids combined (fat and nonfat) has 
increased moderately in the past quar- 
ter  century   and   probably  will   rise 
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further in the next two decades. The 
demand for milk fat is expected to con- 
tinue to be less promising than for 
other milk solids because of the tend- 
ency of processors as well as consumers 
to substitute lower cost fats. 

The long-run trend in egg consump- 
tion has been upward, although in 
recent years consumers have materially 
reduced their consumption of eggs. 
Apparently a tendency to eat lighter 
breakfasts led people to eat fewer eggs, 
although the recommendations of some 
nutritionists as to the value of adequate 
breakfasts that include protein foods 
may reverse the trend. 

Consumption in 1950-1952 averaged 
about 390 eggs a person. It was down 
to 369 eggs in 1956 and 360 in 1957. 
Experience of the last decade gives no 
basis for expecting a rise in consump- 
tion of eggs. 

The combined use of livestock prod- 
ucts per person for 1975, as projected 
above, increases 7 to 11 percent from 
the high level in 1956. Nonfood use per 
person may continue to decline. These 
uses, which include feed, hatching eggs, 
wool, and tallow and greases, accounted 
in 1951-1955 for a little more than 
a tenth of livestock production. The 

downtrend in livestock products used 
for feed, mainly dairy products, is ex- 
pected to continue but at a slower rate. 
We will need a substantial increase in 
eggs for hatching. Domestic produc- 
tion of wool is not likely to change 
materially. 

The growth in population and the 
projected rise in per capita use indi- 
cate domestic requirements for live- 
stock products in 1975 some 45 to 50 
percent above 1956. Both exports and 
imports are relatively small—approx- 
imately 3 percent of production in 
1951-1955. An increase in production 
of about 40 to 46 percent from 1956 
would be needed therefore to match 
projected requirements for 1975. 

DEMAND FOR CROPS derives in large 
part directly from requirements for 
livestock products. Consumer purchases 
of food, tobacco, and clothing and uti- 
lization in paints, soaps, and other in- 
dustrial products also provide major 
domestic markets for crops, however. 
In 1951-1955, the use of crops for feed 
and seed represented about half of total 
domestic use. (In order to avoid double 
counting, feed and seed are deducted 
from crop utilization and supply be- 
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Carryover of Major Farm Commodities 
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fore combining with livestock to get a 
total for all products. Because of in- 
creased efficiency, use for feed rises less 
than use for food and other nonfood 
uses. The increase for all farm prod- 
ucts combined consequently usually is 
greater than for crops as a whole or 
livestock products.) 

Food accounted for about 36 per- 
cent, and the other nonfood crops— 
mainly cotton, tobacco, and some oils 
and grains—made up the remaining 14 
percent of total domestic use of crops. 

Our per capita consumption of all 
crops combined has varied little during 
the past quarter century. The con- 
sumption of individual crops, however, 
has responded to changes in relative 
prices, incomes, and habits. 

The average person today consumes 
much less of such foods as cereals, pota- 
toes, and dry beans than did the aver- 
age person 25 years ago. He ate 144 
pounds of potatoes in 1925-1929 and 
averaged 104 pounds each year in 1951- 
1955. Wheat consumption dropped 
from 254 pounds to 181 pounds and 
is still declining. The use of potato 
chips and french-fried potatoes, despite 
nutritional considerations, apparently 
have bolstered consumption of pota- 
toes in recent years. 

The consumption of these heavier 
foods apparently is influenced little by 
price changes, and people tend to eat 
less flour, cereals, and potatoes as their 
incomes rise. Lighter work and concern 
about overweight also have contrib- 
uted to reduced consumption of the 
heavier foods. The smaller consump- 
tion of these foods has been largely off- 
set by increases in use of fruits and 
vegetables. Rising incomes probably 
will further reduce our consumption 
of grains and potatoes, but the declines 
may moderate if arguments advanced 
by some nutritionists convince consum- 
ers that they should eat less fat, par- 
ticularly some types of animal fats and 
solid-type vegetable fats. 

The consumption of fruits (espe- 
cially citrus fruits) and such vegetables 
as tomatoes and the leafy, green, and 
yellow vegetables has tended to rise 
with rising incomes and relatively 
lower prices. A better knowledge of 
nutrition also has encouraged people 
to eat more of these foods. The pro- 
jected increase in consumption of 
fruits and vegetables from the 1951- 
1955 average is relatively small be- 
cause of offsetting trends. This group 
contains such commodities as apples, 
cabbage, and dry onions, and the con- 
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sumption of them apparently is not 
sensitive to changes in prices and in- 
comes. 

Use of food oils per person is expect- 
ed to continue to rise but much less 
rapidly than the gain of nearly a third 
in the past quarter century—a period 
during which consumption of vegeta- 
ble oils expanded rapidly partly at the 
expense of such animal fats as butter. 

The per capita use of coffee and tea 
combined increased nearly a third be- 
tween 192 5-192 9 and 1951-1955 and 
probably will continue upward if retail 
prices hold or decline slightly from the 
high levels in 1956 and 1957. 

For domestic crops as a whole, the 
trends in consumption point to a small 
rise in per capita use. Projected levels 
for 1975 are only slightly above the 
1951-1955 average. 

Nonfood crops, besides feeds and 
seeds, include cotton, tobacco, oils, 
and some grains. 

Cotton and some of the oils that 
compete with synthetic products prob- 
ably are fairly responsive to changes in 
price and income. An appraisal of 
prospective requirements for cotton is 
complicated by competition with syn- 
thetic fibers and likely price policy. In 
this appraisal, cotton prices were as- 
sumed at two levels: The higher is 
close to the average for 1956; the lower 
approximates world prices. This range 
was assumed in order to indicate pos- 
sible variations in domestic use and 
export. Some increase in the per capita 
use of cotton is expected in the eco- 
nomic framework assumed for 1975, 
and the increase could be sizable under 
the lower price assumption. The higher 
projection for cotton under the lower 
price assumption suggests that cotton 
would regain some of the market for 
fibers. 

Some further rise in the per capita 
use of leaf tobacco is expected, al- 
though the gain may be slow for 
several years as manufacturers make 
substantially more products from a 
pound of leaf. Extensive use of filter-tip 
cigarettes and the development of a 
"processed   sheet"   tobacco  has  per- 
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mitted greater use of stems and thus 
the use of less tobacco leaf per ciga- 
rette. Medical findings may continue to 
influence consumption, but the extent 
and direction of the influence is un- 
certain. 

Nonfood uses of oils and grains are 
also expected to rise. They could rise 
substantially if prices are low. 

Feed comes primarily from hay and 
pasture, the four major feed grains 
(corn, oats, barley, and sorghum 
grains), other grains, and from such 
byproducts as the mill feeds, oilseed 
cake and meal, and some animal pro- 
teins. Feed requirements for crops were 
based on projected output of livestock 
products. It was assumed that feeding 
efficiency would improve by at least 
one-tenth in the next two decades. 
This would result in an increase in 
total feed use by 1975 of about 31 to 37 
percent. Projected requirement for 
feed increased by considerably more 
than during the past quarter century, 
when a big decline in the number of 
horses and mules released feed for 
other livestock. This decline is almost 
completed, however. 

Domestic requirements for crops 
projected for 1975 range 41 to 46 per- 
cent above 1956, These gains reflect a 
small rise in use per capita and the 
assumed increase of 37 percent in 
population. The increase in food uses 
would be about 50 percent from 1956, 
with virtually no variation in con- 
sumption associated with lower rela- 
tive prices. Nonfood uses are projected 
to rise 57 to 68 percent with the larger 
increase under the lower price assump- 
tion. But crops used for feed and seed 
(about half of all crops) increase less 
rapidly than other uses; that fact ac- 
counts for the gain of around 41 to 46 
percent from 1956 in domestic require- 
ments for crops. Domestic require- 
ments for crops rose 27 percent on the 
average from the 1925-1929 period to 
1951-1955. But requirements for feed 
and seed rose only 20 percent during 
this period as declining numbers of 
horses and mules released feed for 
other animals. 
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THE FOREIGN MARKET for our farm 

products depends on a complex of 
forces, many of which are noneconomic 
and hard to appraise. World demand 
for food and fiber will increase. World 
markets probably will continue to take 
relatively large quantities of our cot- 
ton, grains, tobacco, and fats and oils. 

World population by 1975 may be 
40 to 45 percent larger than in 1950. 
Such growth alone does not assure an 
expanding demand, but incomes of 
consumers and the general level of liv- 
ing are expected to rise. The demand 
for food therefore should increase more 
rapidly than growth in population. 

With existing technology and readily 
accessible new lands, foreign agricul- 
tural production probably could be in- 
creased rapidly enough to meet a large 
part of projected needs in most areas 
of the world. Furthermore, the trend 
toward self-sufficiency in the produc- 
tion of food and fiber probably will 
continue in most foreign countries for 
reasons of politics and security. 

Under the higher price level, exports 
might fall off as much as 50 percent in 
the next few years without export pro- 
grams. Projected exports for 1975 were 
assumed under these conditions at 
around 50 to 60 percent of the rela- 
tively large exports in 1956. At the 
lower price assumption, however, ex- 
ports probably would be well main- 
tained and may exceed the volume 
exported in 1956. Such exports prob- 
ably would include substantial quan- 
tities of cotton, wheat, tobacco, and 
oils. 

That level of exports plus domestic 
requirements would mean an increase 
in total requirements for crops of about 
30 to 40 percent from 1956 to 1975. A 
part of the domestic requirements is 
supplied by imports of such crops as 
coffee, tea, cocoa, sugar, and bananas. 
These imports may increase 45 to 50 
percent by 1975. Consequently, an in- 
crease in domestic crop output of about 
25 to 35 percent from 1956 would 
match prospective needs for crops. Al- 
though these gains reflect the small in- 
crease in stocks in 1956, they make no 

allowance for working down substan- 
tial carryover stocks of cotton, wheat, 
and feed grains. 

Large supplies, low prices, and low 
incomes have characterized agriculture 
in the past few years. The domestic 
market has continued to expand, and 
exports have been large, except for a 
decline in 1952 and 1953. But the small 
gain in total utilization tells only part 
of the story: In recent years record ex- 
ports were made possible by special 
Government export programs. If we 
assume that half of total exports in 
1956 and 1957 moved under special 
Government programs (and the pro- 
portion is probably greater), excess 
output above normal outlets in these 
years would approximate 8 percent or 
more of total output. In addition to 
excess production, carryovers from pre- 
vious years are large for cotton, grains, 
oils, and tobacco. 

Although about 28 million acres of 
cropland were in the Soil Bank in 1957, 
crop output was near the record level 
of 1956 because of a sharp increase in 
production per acre. It is not easy to 
control farm production. Despite a 
number of special programs to stimu- 
late domestic consumption and exports, 
agriculture in 1958 was faced with sur- 
pluses, particularly of the grains. 

Let us assume that excess stocks can 
be worked down in 1958-1963 and 
that exports are maintained to help 
move the surpluses. Stock reduction 
and demand conditions in prospect for 
those years indicate that farm output 
may have to be reduced in the adjust- 
ment period, possibly as much as 5 to 
7 percent below 1956 and 1957 unless 
the expansion in requirements greatly 
exceed those in prospect under the 
higher price assumption. Even by 1965, 
a balanced crop output may need to 
total little more than in 1957. 

We would expect needs to be larger, 
especially for export and nonfood uses, 
under the lower price assumptions. 
Even with larger requirements, we 
probably would need to hold crop out- 
put near the 1957 rate until excess 
stocks are worked off. 



Our future needs for 
nOnf arm landS. A thoughtful answer is given 
here to the question as to how much land will be needed for a 
growing list of the nonagricultural uses to which about 10 per- 
cent of our land is now devoted: "Our expanding requirements 
can have a relatively small impact on our total agricultural po- 
tential. But this assumes the orderly development of our land 
resource base." By Raleigh Barlowe, professor, Department of 

Agricultural Economics, Michigan State University. 

APPROXIMATELY I O percent of the sur- 
face land area of the United States is 
now used for nonagricultural purposes. 

This total includes the 8.2 percent 
officially reported as nonagricultural 
land in 1954. It also includes an addi- 
tional 1 to 2 percent that was counted 
as agricultural land but that actually 
was used for the unincorporated sub- 
divisions, small villages, nonfarm rural 
residences, rural commercial and in- 
dustrial sites, storage areas, reservoirs, 
gravel pits, quarries and mines, golf 
courses, cemeteries, and other non- 
agricultural uses. 

How much land will we need for 
these uses in the future? No one can 
answer this question for sure. Too 
much depends on the rate of increase 
of population and the effect of tech- 
nology and changing tastes of con- 
sumers on our demand for land for 
the various nonagricultural uses. Much 
also depends on the future pattern of 
competition between different land 
uses and the impact of changing prices 
and public policies on the possible re- 
allocation of tracts among competing 
uses. 

We can only guess at the effect of 
these variables. But if we start by mak- 
ing assumptions regarding them, we 
can get a fairly good idea of our pro- 
spective demand by projecting our 
present pattern into the future. 
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Let us think in terms of the acreages 
needed for populations of 225 million 
and 300 million—totals we could very 
well have by 1975 and 2000, respec- 
tively. Let us also assume the continu- 
ation of our 1954 patterns of per capita 
demand respecting these uses, no 
major adjustments resulting from tech- 
nological changes, a continued tend- 
ency for our major nonagricultural 
uses to outbid agriculture for the use 
of land, and no public measures that 
restrict the shifting of agricultural land 
into nonagricultural uses. 

We must differentiate also among 
the principal classes of nonagricultural 
lands—residential, commercial and 
industrial, transport, recreational, and 
military. We must give attention to 
the impact of the increasing demand 
for nonagricultural uses upon our re- 
source base of farmland and to some of 
the measures we can use to facilitate an 
orderly shifting of lands from agricul- 
tural to nonagricultural uses. 

We have only fragmentary data on 
the acreages used for nonfarm residen- 
tial purposes. Hugh H. Wooten and 
James R. Anderson, of the Depart- 
ment of Agriculture, indicated that 
18.6 million acres were occupied in 
1954 by incorporated cities and vil- 
lages with populations of 1 thousand 
or more. That is about half of our total 
urbanized land area. Thev estimated 
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that another i o million acres were used 
by villages of i hundred to i thousand 
people. It seems reasonable that up- 
wards of 8.6 million additional acres 
were used for unincorporated sub- 
divisions and for rural nonfarm resi- 
dential, industrial, and commercial 
holdings. 

Harland Bartholomew's studies of 
land use (summarized in his research 
monograph, Land Uses in American 
Cities, which was published by Har- 
vard University Press in 1955), show 
that about 40 percent of the developed 
land area in 86 typical cities is used for 
residential purposes. A higher percent- 
age—between one-half and two-thirds 
of the total area—applies with the 
urbanized lands in villages, unincor- 
porated subdivisions, and rural non- 
farm holdings. 

If we assume that 40 percent of the 
land in cities and 60 percent of the 
urbanized areas outside cities are used 
for nonfarm residential purposes, it 
appears that around 18.6 million acres 
were used for this purpose in 1954. 
This area was used by some 41 million 
nonfarm households, which included a 
population of 140 million persons. 

Very likely our total farm popula- 
tion will continue to decline; our an- 
ticipated increase in population then 
will accrue entirely to the nonfarm 
sector of the economy. 

If we assume a future farm popula- 
tion of 20 million and no change in our 
average size of nonfarm household, a 
national population of 225 million will 
call for living quarters for 60 million 
nonfarm households. A national popu- 
lation of 300 million will call for quar- 
ters for 82 million households. 

A projection of the per capita and 
per household areas used for nonfarm 
residential purposes in 1954 suggests 
that we may need more than 27 mil- 
lion acres for this purpose with a popu- 
lation of 225 million and more than 37 
million acres with 300 million. 

These two projections are high, but 
they can come about if we maintain 
our balance between in-city and out- 
of-city residential holdings. They may 
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go even higher if we permit the wanton 
and wasteful conversion of sizable rural 
areas into premature subdivisions and 
other only partly utilized residential 
holdings. 

Several reasons may be given for 
lowering these estimates: The assump- 
tion that the average nonfarm house- 
hold used 0.45 acre for residential 
purposes in 1954 is too high a standard 
for projection purposes. It gives too 
much weight to the large and often 
only partly used holdings of some sub- 
urban and rural nonfarm residents. It 
underemphasizes the fact that the 74 
percent of our nonfarm population 
that lived in cities and towns in 1950 
used an average of only 0.25 acre per 
household for residential purposes. 

Suburbanization and the demand for 
wide-frontage lots undoubtedly will 
contribute to a substantial shift of rural 
land to residential holdings. We must 
take care, however, not to overempha- 
size the importance of these two factors. 
Only 57 percent of our nonfarm dwell- 
ings were single-family units in 1950. 
There are good reasons for assuming 
that multifamily developments with 
their relatively low land requirements 
per household will provide for a larger 
rather than smaller portion of our 
future residential needs. 

About 80 percent of our increase in 
population during the 1940's came in 
standard metropolitan areas. A com- 
parable trend may be expected in the 
future. Many of the people who make 
up this expected increase will locate in 
the outskirts of cities, which qualify as 
metropolitan centers. With the con- 
tinued outward sprawl of these cities, 
however, people will become more and 
more conscious of time and distance. 
A place in the country still will have 
its appeal, but the desire to reduce the 
time and effort expended in going to 
and from work and a realization of the 
artificialities of exurbia will keep many 
from moving to the distant suburbs. 

As our cities expand in area, an in- 
creasing proportion of our total non- 
farm population will probably live in 
cities. They will want more and better 
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housing within the cities, and their 
wants will lead to the redevelopment 
and more intensive residential use of 
many centrally located sites. 

The operation of these factors sug- 
gests a need for separate projections of 
our prospective demand for residential 
lands inside and outside cities. In mak- 
ing these projections, let us assume that 
we will need approximately the same 
residential area per household within 
as well as outside cities in the future. 
Let us also assume that 77 percent of 
our nonfarm population will live in 
cities and villages when we have a pop- 
ulation of 225 million and that this 
proportion will rise to a level of 80 
percent with a population of 300 mil- 
lion. These assumptions lead to the 
estimate that we will need about 26.2 
million acres for residential uses with 
a population of 225 million and 33.8 
million acres with a population of 300 
million persons. 

These estimates are more conserva- 
tive than those listed earlier. Even they 
could be high, if rigidities in the 
real-estate credit market or depressed 
business conditions should cause a 
doubling up of urban households, such 
as that experienced during the 1930^. 
All things considered, however, the 
estimate that we will need 7.6 million 
additional acres of residential land for 
a population of 225 million and 15.2 
million additional acres for a popula- 
tion of 300 million appears realistic 
enough. 

We can also assume comparable in- 
creases in our demand for other non- 
agricultural land. 

Harland Bartholomew found that 
approximately a tenth of the developed 
area in his 86 cities was used for com- 
mercial and industrial purposes. His 
index suggests that i.g million acres 
were used for those purposes in cities 
in 1954 and that more than a million 
additional acres were so used in vil- 
lages and various suburban and rural 
nonfarm developments. With the trend 
toward large retail shopping centers 
and single-floor industrial establish- 
ments, it is likely that we will need at 
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least 4.5 million acres for these uses 
with a population of 225 million and 6 
million acres with a population of 300 
million. 

Messrs. Wooten and Anderson indi- 
cate that 19.8 million acres were used 
in 1954 for rural highways and roads 
(not including farm roads and lanes), 
3.4 million acres for rural railroad 
rights-of-way, and 1.3 million acres for 
airports outside city limits. Some 6.2 
million acres of streets, alleys, parking 
areas, railroad holdings, and air- 
fields—one-third of the developed area 
of our cities—were used for transporta- 
tion purposes. More than 2 million 
acres were also used for transportation 
in small villages and unincorporated 
subdivisions. 

Our demand for railroad lands 
probably will remain fairly constant. 
New areas will be developed for com- 
mercial and private airfields. But after 
allowances are made for the areas now 
in airports that may shift to other uses, 
our demand for airfields may require 
only 1.5 million acres with a popula- 
tion of 225 million and 1.8 million 
acres with 300 million. 

Most of our need for additional land 
for transportation uses will come with 
the laying out of new subdivisions, the 
clearing of urban sites to create park- 
ing areas, the building of new roads, 
and the relocation and widening of 
the existing highways. If there are no 
changes in the proportions of our 
urbanized areas used for streets and 
parking, we probably will need about 
4.2 million additional acres for these 
purposes when the population is 225 
million and slightly more than 8.9 
million additional acres when it is 
300 million. 

The 13-year expanded roadbuilding 
program projected after the passage of 
the Federal-Aid Highway Act of 1956 
calls for the acquisition of some 2.5 
million acres for building, widening, 
and relocating highways. This suggests 
that at least 3 million acres will be 
added to the areas used for rural high- 
ways and roads by the time our popu- 
lation reaches 225 million. Two mil- 
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lion acres or more will likely be added 
to this total by the time our population 
reaches 300 million. Altogether, these 
projected increases call for about 40.4 
million acres for transportation with a 
population of 225 million and 47.4 
million acres with a population of 300 
million, compared to 33 million acres 
in 1954. 

Approximately 32 million acres were 
used primarily for recreational pur- 
poses in 1954. This total includes 18.7 
million acres of State and national 
parks, 8.8 million acres of wildlife 
areas, and about a million acres of city 
parks and playgrounds. An estimated 
3.5 million acres were used for local 
parks, golf courses, beaches, and pri- 
vate recreational developments. 

More and more demand will rise for 
outdoor recreational opportunities as 
our population increases. This increas- 
ing demand will call for additions to 
our recreational landholdings, a more 
intensive use of the areas currently 
held for this purpose, and a more in- 
tensive use of our public waters, 
forests, and wilderness areas. 

Most of the increasing demand for 
land for recreation will be in urban 
areas. The National Recreation Asso- 
ciation recommends that 10 acres of 
recreational land be provided for every 
thousand residents in cities of 10 
thousand or more and that a sliding 
scale calling for up to 1 acre for every 
40 residents be used in smaller cities. 
It is also argued that an additional 10 
acres per thousand persons should be 
provided around our larger cities for 
county and metropolitan parks and 
that still more facilities be made avail- 
able within a 2-hour drive of our 
metropolitan centers. 

Mr. Bartholomew's studies indicate 
that fewer than half of our cities have 
as much as 5 acres of land in parks and 
playgrounds for each thousand resi- 
dents. Efforts are being made to im- 
prove this situation. Open spaces are 
being acquired and dedicated for rec- 
reational use in and around many 
cities. Residential and industrial areas 
also are being redeveloped for this use, 

but the scope of this activity is definitely 
limited by the high costs associated 
with the acquisition and development 
of these sites. With the continued ex- 
pansion of our cities and our growing 
demand for places for recreation, we 
will probably have upwards of 2 mil- 
lion acres of city parks and playgrounds 
with a population of 225 million and 
3 million acres with a population of 
300 million. 

LITTLE CHANGE is expected in our 
need for wildlife areas. The growing 
demand for State parks and to some 
extent for national parks, however, 
will likely boost our need for these rec- 
reational areas to about 19.5 million 
acres with 225 million people and 21 
million acres with 300 million people. 
Our need for county and other local 
parks, golf courses, and private recre- 
ational developments will probably go 
up to 5 and 7 million acres, respec- 
tively. Added together, these projec- 
tions call for 35.3 million acres of recre- 
ational lands with a population of 225 
million and 39.8 million acres with a 
population of 300 million. 

Among the lands used for service 
areas and other miscellaneous non- 
agricultural purposes, Messrs. Wooten 
and Anderson report that we had 7 
million acres in major reservoir areas 
in 1954, 3.9 million acres in flood- 
control areas, 2 million acres in atomic 
energy sites, and 1.2 million acres in 
State-owned institutional sites. About 
2.1 million acres—slightly more than 
a tenth of the developed area in cities— 
were used for public and semipublic 
uses. It is estimated that close to 4 
million additional acres were used for 
rural schools, churches, cemeteries, 
gravel pits, quarries, mining sites, and 
other miscellaneous rural, nonagricul- 
tural uses. Our demand for these mis- 
cellaneous uses will probably call for 
22.5 million acres with a population of 
225 million and 25 million acres with 
300 million, as compared with 20 mil- 
lion acres in 1954. 

As the summary of these projections 
given in the accompanying tabulation 
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Millions of MM™™ of acres needed for a 
acres used national population of— 

Types of land use                                   in /954 225 million        goo million 

Residential lands             18,6 26. 2                 33.8 
Commercial and industrial              3. o 4. 5                   6. o 
Transportation areas            33. o 40. 4                 47. 4 
Recreational lands            32.0 35. 3                 39.8 
Military and defense            21.5 21.5                 21.5 
Service areas and other            20.0 22. 5                 25. o 

Areas in nonagricultural uses          128. 1 150.4               173.5 
Wasteland areas not included in farms            55-5 54-5                 53.0 

Total nonagricultural land          183.6 204.9               226.5 

indicates, we shall need about 150 mil- 
lion acres for nonagricultural uses with 
a population of 225 million and 174 
million acres with a population of 300 
million. This compares with the 128 
million acres used for these purposes 
in 1954. 

Most of the additional areas needed 
in the future will come from lands now 
used for farming, grazing, or forestry. 
Some of the needs, however, will be 
provided from the 55.5 million acres 
of marshland, bare-rock areas, deserts, 
sand dunes, and other relatively barren 
areas not included in farms in 1954. 

No PARTICULAR case is made for these 
projections. They may be several mil- 
lion acres high or several million acres 
low. But high or low, they show that 
the expected changes in our demand 
for nonagricultural land will have only 
a minor effect upon our overall land- 
use situation during the next half cen- 
tury. The demands expected of a pop- 
ulation of 225 million call for the use 
of only 11 percent of our total land 
area for nonagricultural uses. The de- 
mands expected of a population of 300 
million involve less than 12 percent of 
our total land area. 

Except for our need for new highway 
sites, these prospective shifts will have 
a negligible effect upon land-use con- 
ditions in many productive farming 
areas. But they will have an extremely 
important impact in the already high- 
ly urbanized area that reaches from 
Portland, Maine, to Washington, D. C, 
and   that  sometime   may  extend   to 

Miami; in the industrial corridor that 
stretches from Buffalo and Pittsburgh 
to Chicago and Milwaukee; and in 
many smaller and more local urban 
and suburban sections. 

Large areas of land in farms and for- 
ests will shift to residential and other 
nonagricultural uses in these urbanized 
areas. Lands now regarded as of prime 
value for farming will be bid off to non- 
farm uses. 

Much of the land that shifts will be 
of little value for farming, however. A 
study of subdivision trends in south- 
western Michigan, for example, showed 
that only half of the area subdivided 
in a six-county area between 1946 and 
1956 was regarded as good or even fair 
cropland the year before it was sub- 
divided, 36 percent was rated as idle 
or poor cropland, and 14 percent was 
land that had never been farmed. 

As long as we rely on the market- 
price mechanism to allocate the owner- 
ship and use rights in land among 
competing operators and uses, we can 
expect some shifting of areas of high 
agricultural potential to nonagricultur- 
al uses. This process will occur because 
of the higher values ordinarily associ- 
ated with these uses and their conse- 
quent ability to bid lands away from 
agriculture. 

If our supply of farm and forest lands 
was definitely limited relative to our 
demand for their products, we would 
probably bid farmland values up to 
the level at which they would not shift 
to other uses. This situation is not im- 
minent. Until it is, we must rely on 
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other measures if we want to keep our 
better agricultural lands in their pres- 
ent use. 

Several types of public measures can 
be used. Certain areas may be zoned 
for agriculture and forestry. Police 
powers may be used to prescribe min- 
imum standards for subdivision and 
land development. Contractual ar- 
rangements that involve subsidies or 
the promise of favorable tax treatment 
may be used to induce farmers and 
other rural landowners to keep their 
properties in their present use. The 
powers of eminent domain, spending, 
and public ownership may be used to 
acquire ownership or long-term lease 
rights to lands that might then be sold 
to individuals with deed restrictions or 
be leased or subleased for agricultural 
and forestry uses. 

These measures can be used to estab- 
lish social priorities in land use—pri- 
orities that would take precedence over 
the rights owners ordinarily have to 
use their properties pretty much as they 
wish. It should be noted, however, that 
these social controls involve a protec- 
tive or defensive approach. 

Legal restrictions and the promise of 
subsidies or possible tax savings are 
used to preserve community values 
and very often to prevent individual 
owners from shifting their lands to 
uses which may offer them a higher 
return. 

Other measures of a more positive 
nature are needed if we are to safe- 
guard the prime agricultural lands 
near some of our cities. We must recog- 
nize that additional lands are needed 
for nonagricultural uses in these areas 
and that some lands are bound to 
shift to these uses. But we should also 
recognize that these needs can often be 
channeled to sites regarded as less 
desirable for agriculture. 

Suburban developments often con- 
gregate in the better farming areas 
around our cities. They do so because 
the suburbanite wants a well-drained 
location. He frequently wants good 
soil for his garden, lawn, and flower- 
beds.   But most of all,  he is buying 
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accessibility. He wants access to all- 
weather roads, schools, water supplies, 
electric power, and other facilities. He 
picks the better farming areas because 
this is where he finds these facilities in 
greatest abundance. He usually prefers 
high and rolling sites to level bottom 
land. But he will not locate at these 
sites if they do not offer him the access 
to roads and the other facilities he 
demands. 

If local governments want to keep 
good farming areas in their present 
use, they must plan for this end. They 
must go beyond their use of zoning and 
other restrictive land-use measures to 
develop programs that will channel 
their growing needs for nonagricul- 
tural uses to other sites. They must 
sponsor public works programs that 
will open up and develop alternative 
sites—often more desirable building 
and recreational sites—for urban and 
suburban uses. 

It should be emphasized again that 
our expanding requirements for the 
nonagricultural uses of land can have 
a relatively small impact on our total 
agricultural potential. But this assumes 
the orderly development of our land 
resource base. 

Without a certain amount of over- 
all coordination, the suburbanization 
movement can very easily lead to waste- 
ful and chaotic land-use conditions in 
many places. It can give birth to the 
slums of tomorrow and many other 
undesired developments. 

A positive program for better land 
use calls for the joint use of measures 
to prevent undesired land-use prac- 
tices and measures to direct nonagri- 
cultural uses to those areas which have 
the highest social utility for these uses. 
A program of this type will not just 
happen. It will come only as the result 
of careful planning. This process calls 
for more emphasis on metropolitan 
and regional area planning. It also re- 
quires broad recognition of the social 
responsibility our various local units of 
government have for giving guidance 
and direction to the use we make of 
our land. 



Land and advances 
in teCiinOiOg^y. Here is a terse, cogent survey of 
new progress in mechanization, fertilization, insecticides, the 
breeding of animals and plants, and other advances that have a 
bearing on land and farm production. Technology has two faces, 
however. By Orlin J. Scoville, head, Farming Efficiency Section, 
Farm Economics Research Division; Lewis B. Nelson, head, 

Eastern Soil and Water Management Section, Soil and Water 
Conservation Research Division; and Elco L. Greenshields, head, 
Water Utilization Unit, Farm Economics Research Division. 

BETTER MACHINES, new chemicals, im- 
proved breeding of plants and live- 
stock, and the extension of scientific 
knowledge can help us meet future 
needs for products of the land. 

They can increase production per 
acre. They offer possibilities for adjust- 
ment among farm products to meet 
changing market needs and to assure 
us of abundant, low-cost production 
in the future. 

We report on important innovations 
as examples of the potential effects of 
advances in technology. We give some 
indication as to their effects on produc- 
tion, although many of them are so 
new that we have only preliminary 
estimates. 

Technology has two faces. 
It may serve as a substitute for land. 

By increasing the amount of a com- 
modity than can be produced on an 
acre, it may make the classes of land 
that arc less well adapted to the new 
techniques submarginal for certain 
uses. Tractors, diskplows, and com- 
bines, for example, brought the Great 
Plains into wheat production and si- 
multaneously caused the virtual aban- 
donment of wheat growing in New 
England. 

Technology also may remove the 
conditions that had made land sub- 
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marginal for a certain use. Irrigation, 
for instance, has brought into crop pro- 
duction thousands of acres of arid lands 
formerly suited only to grazing. 

Technology often is thought of in 
terms of machines, structures, ferti- 
lizers, or other things that require in- 
vestment of capital. But other tech- 
nological developments that represent 
new ideas—ridge-row tillage, for in- 
stance—require little additional capi- 
tal except the modest amounts that 
went into the research from which the 
ideas came. 

The amount of capital used in agri- 
culture has increased greatly, but new 
technological developments are creat- 
ing opportunities for use of even more 
capital. These developments will make 
more land available for human use by 
reducing production costs. They will 
make land more productive. They will 
lead to reduced waste in storage or 
transit. 

The main effect of mechanization on 
output for human use in the past has 
been the reduction in the number of 
acres formerly used to grow feed for 
horses and mules. Because fewer than 
3.5 million horses and mules remained 
on American farms in 1958, there is 
little further opportunity to increase 
output for human use by substituting 
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mechanical power for the animal power. 
The next most significant effect of 

mechanization has been to increase a 
worker's productivity. There are fewer 
workers on farms, but some of the 
labor saved by technology has been 
used to increase output. Laborsaving 
machines and equipment reduce costs. 
That in turn makes it profitable to till 
lands that once were submarginal for 
crops. Mechanization and other tech- 
nological improvements have made 
labor more efficient, but the various 
enterprises have differed in degree of 
progress. There is room for much 
progress in the mechanization of to- 
bacco, cotton, fruits and vegetables, 
forage crops, and most of the livestock 
enterprises. 

Among the improvements in ma- 
chines that will increase production in 
the next few years are precision plant- 
ers for row crops. These tractor plant- 
ers are designed for accurate place- 
ment of seed and fertilizer in one 
operation. They reduce labor require- 
ments and permit more timely plant- 
ing. Fertilizer is placed at the right 
distance from the seed so that crop 
growth is enhanced and there is less 
stimulation to weeds than with older 
methods and equipment. 

The new combination "plow-plant" 
methods and equipment accomplish 
the preparation of land, seeding, ferti- 
lizing, and sometimes weed spraying in 
one operation. They will reduce costs, 
lessen soil compaction, and sometimes 
increase yields through more timely 
operation. 

Equipment and management prac- 
tices are being developed that will re- 
duce the yield-depressing effect of 
mulch farming. We have long known 
that erosion and runoff on row-crop 
fields can be reduced by planting and 
tillage practices that keep crop residues 
on the soil surface. But mulch farming 
often reduces yields in humid regions. 
Stalks and stubble tie up plant food; 
there may be more weeds; soil aeration 
may be hindered. New improvements 
include better tillage implements, new 
fertilizer practices, and an improved 
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knowledge of soil management. En- 
couraging progress has been made, but 
much remains to be learned before 
mulching becomes a standard farm 
practice. 

Harvesting equipment has under- 
gone revolutionary changes, which 
have brought about increased effi- 
ciency and a great reduction in the 
cost of harvesting. Production has been 
increased because the acreage that can 
be profitably used for crops has been 
extended. 

Grain was harvested by hand meth- 
ods from antiquity to the invention of 
the McGormick reaper in 1831. The 
next 50 years brought the development 
of the binder, the thresher, and the 
combined thresher-reaper. 

We now have the one-man combine. 
It is used everywhere, and the more ex- 
pensive and laborious binding-shock- 
ing-threshing method is on its way out. 
The new machines have been adapted 
to the harvesting of grass and legume 
seeds, beans, and grain sorghums. 

The invention and improvement of 
harvesting machinery have been major 
factors in reducing the number of 
man-hours required to produce a crop 
of grain. Wheat required about 58 
man-hours per acre in 1830. Only 1.8 
man-hours are required on the Great 
Plains today. 

Similar advances are being made in 
machinery for harvesting hay and for- 
age, corn, cotton, sugar beets, and 
specialized crops like castorbeans and 
celery. Many of these machines were 
invented long ago, but they needed 
evolutionary changes before they be- 
came widely accepted. The snapping- 
roll cornpicker was patented in 1874, 
but not until the iggo's was it used 
widely. 

The introduction of the picker- 
sheller and accompanying develop- 
ments in onfarm drying open a new 
stage in mechanization of the corn 
harvest. This new method reduces 
losses in harvesting and storage by per- 
mitting earlier harvest and better con- 
trol of mold and insect damage in 
stored grain. 

445509°—58- -32 
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The first cottonpicker was patented 
in 1850, but even now only about a 
fourth of the American cotton crop is 
harvested with machines. Machine 
picking will continue to expand, and 
cotton production will continue to ad- 
just itself toward higher yielding areas 
as a consequence. 

Advances in the design of fertilizer 
spreaders are lowering costs and per- 
mitting more efficient use of fertilizers. 
Machines and fertilizer attachments 
are available for broadcasting dry 
fertilizers on the soil surface, placing 
dry fertilizers precisely at different 
depths and spacing for all major crops, 
injecting liquid and gaseous fertilizer 
into the soil, and mixing fertilizers with 
irrigation water. Many improvements 
have been made to give more uniform 
distribution of a wider range of 
amounts. One distributor has a range 
of 10 pounds to 8,500 pounds an acre 
and will meter accurately all of the 
common types of dry fertilizers. Ma- 
chines are being designed to give more 
accurate placement of the fertilizer in 
relation to the seed or the plant. 

The use of high-speed equipment, 
along with high-analysis fertilizers, 
has made obsolete much of the older 
equipment, which misplaces the ferti- 
lizer and causes injury to the crop. 

Increases in the power of farm trac- 
tors and improved subsoiling equip- 
ment have increased the attention 
given to subsoiling. Mechanization 
also has contributed to the need for 
subsoiling in areas in which the use of 
machinery on moist soils has resulted 
in the formation of hardpans. 

Subsoiling in some places and under 
certain specific soil conditions has 
strikingly increased crop production. 
In the Mississippi Delta, for example, 
the cost of subsoiling is 3 to 8 dollars an 
acre, and the yield of cotton has been 
increased an average of one-half bale 
an acre on hardpan soils. 

Subsoiling has been most effective in 
places where compacted or hardpan 
layers occur fairly near the surface. 
The pans occur in the East and South, 
mainly in sections where intensive row- 
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crop farming is practiced and where 
moist soil is subjected to machinery 
traffic. 

Subsoiling is often misused. Some- 
times it has no beneficial effects; it 
may even reduce yields. It is estimated 
that about 400 thousand acres in the 
Mississippi Delta are deep tilled each 
year and that at least half of this deep 
tilling is not needed. Results from sub- 
soiling on the Great Plains have shown 
no consistent increases. Results in the 
West are favorable only sometimes. 

NEW EQUIPMENT and techniques 
have brought about a large expansion 
of acreage under irrigation and have 
increased the effectiveness of the dis- 
tribution and application of water. 
More efficient motors and pumps have 
made economically feasible the exploi- 
tation of vast underground supplies of 
water for irrigating field crops. Large 
increases in irrigation have taken place 
within the past decade through the 
use of ground water in central Ne- 
braska, southern Arizona, northeastern 
Colorado, and rice-growing areas in 
the Gulf Coastal Plains. One of the sig- 
nificant facts revealed by the 1950 
Census of Irrigation was the increased 
use of ground water in relation to sur- 
face-water supplies. Only about 10 
percent of the water used for irrigation 
was from wells in 1940, but a third of 
the irrigated acreage was supplied 
with water from wells in 1950. The 
proportion of irrigation water ob- 
tained from ground-water storage has 
continued to rise since then. 

The harnessing of the waters of the 
Nation's large rivers by multiple-pur- 
pose dams has made it possible to place 
large areas under irrigation. An ex- 
ample is the Columbia Basin project, 
the central feature of which is the 
Grand Coulee Dam, which will supply 
water to more than 500 thousand acres 
once mainly wheat or grazing land. 

The development of lightweight, 
portable sprinkler-irrigation equip- 
ment has brought great changes in irri- 
gation. Many farmers use irrigation 
pipe and sprinklers made of aluminum. 
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More than 80 percent of all irriga- 
tion in 28 Eastern States is done by 
portable sprinklers. Except for the fur- 
row irrigation of cotton in the Missis- 
sippi Delta and the flooding of rice, 
most of the rest is done by gated pipe 
or fixed overhead sprinklers. In 17 
Western States and Arkansas, Louisi- 
ana, and Florida, only 2.5 percent of 
irrigation in 1949 was done by sprin- 
klers. Sales of equipment indicate that 
sprinklers are now used for about 
1 o percent of the irrigation there. 

Sprinkler systems have advantages 
on new land developed for irrigation, 
on rolling or rough topography, on 
crops that require frequent, light irri- 
gation, and in cases where seed germi- 
nation is difficult. 

There is opportunity for further ex- 
pansion in irrigated acreage and for 
greater efficiency in the use of water. 
It has been estimated that with cus- 
tomary irrigation methods, about 125 
pounds of seed cotton are produced on 
an acre for each inch of water actually 
used by the plant. More than 200 
pounds of seed cotton can be produced 
by judicious use of water at critical 
growth stages and with good manage- 
ment practices. We are gaining a bet- 
ter understanding of the chemical, 
physical, and biological interrelation- 
ships between soil condition, soil mois- 
ture, and the physiology of plant 
growth. This knowledge will help to 
develop combinations of farming prac- 
tices that will give 400 pounds of seed 
cotton for each acre-inch of water used. 

FERTILIZERS AND LIME may have con- 
tributed more than any other techno- 
logical advance to sustained production 
and efficient use of land. Without ferti- 
lizers and lime, intensive farming would 
no longer be profitable in many areas 
that are now intensively farmed. 

The need for plant foods has been 
recognized for centuries, but chemical 
fertilizers have come into use only in 
the past 100 years. The American fer- 
tilizer industry produced a few hun- 
dred tons in the 1850^ and 22 million 
tons in 1957. 
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About 20 percent of the increase in 
farm output in the United States since 
1940 may be attributed to fertilizers. 
Crop responses from fertilizers gener- 
ally are greatest in the Southeast, the 
Middle Atlantic States, the Northeast, 
and the irrigated areas of the West. 
Crop responses to fertilizer in the North 
and Central States tend to diminish 
from east to west. Only small responses 
are observed generally under dryland 
conditions in the Great Plains States. 

The use of fertilizer will continue to 
increase. Only vegetable crops, tobacco, 
and a few other high-return crops re- 
ceive anywhere like the most profitable 
rate of application per acre. Some im- 
portant crops, such as hay and pasture, 
receive little fertilizer. Only 10 percent 
of the acreage of hay and cropland pas- 
ture in 1954 was fertilized, compared 
with 97 percent of the tobacco acre- 
age, 60 percent of the corn acreage, 
and 68 percent of the acreage in fruit, 
vegetables, and potatoes. 

The use of lime on acid soils is a 
necessary part of farming programs on 
most humid-region soils. Liming be- 
came a general practice in this country 
around 1900; 23 million tons were ap- 
plied in 1957. An estimated 80 million 
tons of liming materials are needed 
annually to maintain soil fertility and 
permit maximum crop yields. 

Lack of adequate liming affects crop 
production and efficient use of fertilizer 
to a marked extent. Of the soil samples 
tested by soil-testing laboratories in 
several Southern States, 54 to 74 per- 
cent showed a need for lime. This is 
particularly serious in that when soils 
become too acid, stands of legume for- 
age fail, growth of other crops is in- 
hibited, and fertilizer nutrients revert 
to insoluble forms that the plant can- 
not use. The increased use of nitrogen 
fertilizers is increasing soil acidity. It 
takes about 550 pounds of limestone 
to neutralize the acids that result from 
a 500-pound application of ammonium 
sulfate fertilizer. 

Many changes in fertilizer technol- 
ogy have reduced the cost of commer- 
cial fertilizers—notably the shift from 
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natural organic sources to synthetic 
sources of nitrogen. 

Natural organic materials used to 
supply 90 percent of the commercial 
nitrogen. Now they supply less than 3 
percent—a consequence of the discov- 
ery of methods of fixing nitrogen from 
the air through the electric arc and 
cyan amid processes and later through 
the union of hydrogen and nitrogen to 
form ammonia. Large-scale manufac- 
ture of ammonia opened the way for 
low-cost nitrogen materials, such as 
ammonium nitrate, urea, aqueous ni- 
trogen solutions, and anhydrous am- 
monia. The only other large sources of 
commercial nitrogen are the ammo- 
nium sulfate produced as a byproduct 
of the coke and steel industries and the 
South American deposits of sodium 
nitrate. 

The importance of technological ad- 
vance in the manufacture of nitrogen 
is illustrated by the wide concern over 
the supply of nitrogen fertilizers that 
developed about 1900. It was estimated 
at the time that at the current rate 
of use the reserves of sodium nitrate 
would be exhausted in 20 to 30 years. 
Some persons thought that the world 
would be faced with starvation if that 
happened, unless economical methods 
for chemical fixation of atmospheric 
nitrogen were developed. They were 
developed within 10 years. 

A great advance in the preparation 
of phosphate fertilizers occurred more 
than 100 years ago with the manufac- 
ture of superphosphate, which still is 
the most widely used commercial car- 
rier of phosphorus. After scientists 
proved that mineral phosphates were 
suitable for making superphosphates, 
explorations disclosed widespread and 
almost inexhaustible phosphate de- 
posits, some of the largest of which are 
in the United States. 

Many other advances in the manu- 
facture of phosphate fertilizers con- 
tribute to cheap sources of phosphorus. 
The process for producing triple super- 
phosphate insured a permanent low- 
cost source of a concentrated super- 
phosphate. Development of processes 
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for the manufacture of fertilizer-grade 
ammonium phosphates have made 
possible extensive production of this 
important material. 

Mineral reserves of potash have been 
discovered and exploited. Improve- 
ments have been made in the methods 
for mining and refining the crude salts 
of potash. Large salt deposits in the 
Southwestern States insure a con- 
tinuing supply of low-cost potash for 
about loo years. Processes for reclaim- 
ing potassium from sea water show 
promise. 

Considerable progress has been made 
with mixed fertilizers that contain 
varying quantities of two or more plant 
nutrients. Until about 1920, mixed fer- 
tilizers involved only dry mixing of 
individual materials. Changes since 
then have reduced the cost of mixed 
fertilizers and have permitted much 
higher analyses. The costs of transpor- 
tation, handling, and application have 
been reduced. The material also is 
easier to handle  and cakes less. 

The concentration of primary nutri- 
ents in mixed fertilizers before 1925 
averaged about 14 percent. The aver- 
age was more than 28 percent in 1957. 
An important recent change was the 
manufacture of fertilizers in granular 
form, which cakes less in storage and 
flows from a drill more uniformly than 
a powder. 

ANOTHER IMPORTANT capital re- 
source that can substitute so to speak 
for some land to meet production 
needs is the rapidly expanding group of 
chemical weedkillers and insecticides. 
Farmers in 1957 spent 231 million dol- 
lars for agricultural chemicals other 
than fertilizer. 

Weeds cause losses on American 
farms that are estimated to run to 5 
billion dollars annually. Weeds com- 
pete with crops for water, nutrients, 
and light. They increase the cost of 
labor and equipment and reduce the 
quality of farm products. 

A ragweed plant is said to need 
three times more water than a corn 
plant. One plant of common mustard 
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takes twice as much nitrogen and 
phosphorus and four times as much 
potassium and water as an oat plant. 
Weeds also add to costs of tillage and 
seed cleaning, give milk off-flavors, 
reduce the quality of grains, and make 
harvesting difficult. 

Big steps in the development of the 
control of weeds by chemicals include 
the discovery of selective herbicides 
about i goo, the discovery in 1944 that 
2,4-D kills some weeds but not grasses, 
the development of low-volume appli- 
cation techniques, and the develop- 
ment in 1947 of ways to apply weed- 
killers before the seedlings are above 
the surface. 

More than 100 chemicals that kill 
weeds have been developed since 1940. 
Herbicides have been applied on more 
than 30 million acres of cultivated 
cropland. Around 12 percent of the 
planted acreage of the principal small- 
grain crops and 11 percent of the acre- 
age of field corn were sprayed one or 
more times in 1952, and about 2 
million acres of pastureland and 2.6 
million acres of other cropland and 
noncropland received treatment. 

New types of sprayers have been de- 
veloped. Equipment to spray herbi- 
cides from airplanes was first used in 
1947; by 1956 more than 6 million 
acres of cropland were so sprayed. 

Herbicides are efficient and eco- 
nomical, but their use requires care 
and precision. We do not yet have a 
chemical for use on crops that will kill 
all weeds without injury to crops. 
Chemicals cannot fully replace other 
methods of control. 

As the control of weeds with chemi- 
cals becomes even more effective and 
cheaper, new opportunities to increase 
acre yields and reduce costs will arise. 
If we could eliminate all cultivation by 
using chemicals, for example, closer 
spacings of plants might be feasible if 
plant nutrients and water supplies are 
adequate. 

We still have several serious weed 
problems. 

Witchweed, a parasitic weed on 
corn,   sorghum,   and   sugarcane,   is 
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entrenched in North Carolina and 
South Carolina. If it becomes wide- 
spread, it will be a tremendous threat, 
as heavy infestations destroy the host 
crops. 

Dodder, another parasitic weed, is 
becoming increasingly serious in al- 
falfa and lespedeza seed crops. It re- 
duces yield, lowers the quality of the 
seed, and interferes with harvesting. 

Although 2,4-D is effective in con- 
trolling weeds in small grains, it kills 
the legumes seeded in the small grains. 
Annual weedy grasses in rice are not 
now subject to control. Some of these 
troublesome weed problems may be 
solved as weedkillers are improved. 

Infestations of nematodes affect crop 
production in many sections. The 
numbers of these tiny worms increase 
under systems of intensive cultivation. 
Farmers just a few years ago were 
nearly helpless when nematodes were 
in their fields. Improved crop rota- 
tions, maintenance of soil fertility, and 
soil fumigation have done much to 
control serious infestations. 

Several chemicals have been pro- 
duced to kill nematodes. Dichloropro- 
pane and ethylene dibromide have 
been used for a number of years, and 
more recently i,2-dibromo-3-chloro- 
propane has been introduced. These 
are effective and are used widely on 
high-valued crops such as tobacco, 
vegetables, and pineapples. They are 
too costly for many crops. 

Outstanding advances have been 
made in insecticides and ways to apply 
them. 

A generation since, grasshoppers 
could be controlled somewhat by ap- 
plying 20 pounds of poison bait on an 
acre. Two men could cover perhaps 
150 acres in a day. Now a thousand 
acres can be sprayed with chlorinated 
hydrocarbons in a few minutes from 
an airplane, and better protection is 
provided. Ground and aerial equip- 
ment for applying chemicals are being 
improved to give more thorough treat- 
ment with smaller amounts of insect 
killers. 

The value of chemical insecticides 
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applied to cotton has been demon- 
strated by experiments at Tallulah, 
La., and Waco, Tex. The insecticides 
increased the yield of seed cotton at 
Tallulah by an average of 25 percent 
over a 34-year period. The average in- 
crease at Waco was almost 40 percent 
for 16 years. Inorganic chemicals, such 
as the arsenicals, were relied upon for 
insect control before 1945. Organic 
chemicals (particularly the chlorin- 
ated hydrocarbons, such as toxaphene 
and benzene hexachloride, and organic 
phosphates, such as parathion) became 
available after 1945. ^n the experi- 
ment at Waco, the average increase in 
yield from insecticides was 33 percent 
through 1945 but nearly 53 percent 
from 1946 to 1954—an indication of 
their increased effectiveness. 

But it is not so simple as it might 
seem. As growers strive for greater and 
more efficient production of cotton, in- 
sect problems often become more 
acute. When cotton is grown under 
irrigation and large amounts of ferti- 
lizer are applied, the larger plants and 
the longer growing and fruiting peri- 
ods that result favor a buildup of boll 
weevils and other pests. The wise use of 
insecticides throughout the growing 
period is essential to obtain the extra 
yield that such practices will provide, ■ 

Encouraging progress has been had 
in the discovery of natural enemies of 
insect pests, such as the corn borer 
parasite, Lydella; and diseases, such 
as the milky spore disease of Japanese 
beetles. 

The development of wheats resistant 
to the hessian fly has prevented losses 
formerly caused by this pest. Corn 
varieties resistant to the European corn 
borer offer promise of reducing the 
losses it causes. 

Efforts to achieve better control of 
insects are a continuous struggle to 
cope with newly introduced pests or 
strains of insects that have become re- 
sistant to standard chemicals. The 
arrival and establishment of the spot- 
ted alfalfa aphid, a new pest of alfalfa, 
cost alfalfa growers an estimated loss 
of 42 million dollars in 1956. The ap- 
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pearance in some areas of strains of 
the boll weevil that are resistant to the 
chlorinated hydrocarbons has made 
necessary an intensive search for suit- 
able substitute insecticides. 

The value of the crops lost to insects 
runs into billions of dollars each year. 
Even moderate improvements in ways 
to control pests would add a lot to 
agricultural production and income. 

Chemicals have become more and 
more important in the control of the 
insects, mites, and ticks that attack do- 
mestic animals and that have reduced 
the total income from livestock prod- 
ucts by at least 5 percent—about 800 
million dollars—each year. 

Control methods involving the use of 
chemical insecticides for cattle grubs, 
lice, screwworms, and mangemites 
have been developed to a point at 
which most animals can be kept free 
from attack. Otherwise it would be 
difficult to maintain profitable live- 
stock enterprises in some sections. 

The control of livestock pests reduces 
death loss, improves animal health, 
and increases the efficiency with which 
feed is converted into animal products. 
As a result, fewer acres are needed to 
produce feed needed for a given num- 
ber of pounds of meat, milk, or wool. 

Many technical improvements are 
being made in storage and processing 
facilities for use on and off the farm. 
About 119 million bushels of stored 
cereal were ruined by insects in this 
country in 1952. As much as 10 per- 
cent of the stored wheat in the Great 
Plains may be destroyed in a season. 
Insect damage to corn stored in the 
South under farm conditions may be 
9 percent a month in bad seasons. 

The number of farm crop driers has 
been going up rapidly, but relatively 
few farmers have adequate equipment 
for conditioning, drying, and storing 
grain and hay. 

Proper equipment can reduce stor- 
age losses. Proper drying and cooling 
can cut the losses from spoilage brought 
about by heat and dampness and losses 
from molds and insect infestations. 

It may be possible to use radiation 
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to reduce storage losses of agricultural 
products by exposure to the rays emit- 
ted by X-ray, by fissionable materials, 
or by accelerated electron streams. The 
shelf life of meat products can be in- 
creased by radiation. Radiation also 
inhibits the sprouting of potatoes and 
so prolongs the time they can be stored. 
Much research remains to be done 
with respect to the radiation of stored 
foods to find cheaper processes and to 
determine the effects on flavor and 
quality, but the process may eventu- 
ally permit substantial reduction in 
spoilage. 

Experimental work has been done 
on the use of antibiotics on stored food 
products to reduce spoilage, enhance 
quality, and extend shelf life. Promis- 
ing results have been obtained with 
some of the tetracycline compounds 
and a few other antibiotics in experi- 
ments conducted with fish, meats, milk, 
and eggs. 

Chemicals are used also to modify 
the growth and development of plants. 
Some of these compounds are plant 
hormones. They affect plants in many 
ways. Some stimulate the rooting of 
cuttings. Root-inducing chemicals are 
widely used by commercial plantsmen. 
Two products in common use are in- 
dolebutyric acid and naphthaleneacet- 
amide. 

Other hormones retard the dropping 
of fruit at harvest. Naphthaleneacetic 
acid was first used in 1939 and contin- 
ues to be used by many apple growers. 
A newer compound is 2-4-TP. 

Caustic chemicals, such as the dini- 
tros, are used under close supervision 
in western apple orchards to reduce 
the set of fruit. Growth-regulator types 
of chemicals are preferred in the East. 

Growth regulators can be used to 
increase the size of fruit and advance 
the date of flowering of tomatoes, 
blackberries, strawberries, peaches, a- 
pricots, and some other crops. 

Japanese scientists discovered more 
than 20 years ago that a plant hor- 
mone, gibberellic acid, was responsible 
for producing abnormally tall rice 
plants. These plants lodged, and yields 
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were reduced. The growth-stimulating 
hormone was produced by the fungus, 
gibberella. Gibberellic acid has been 
used in experiments to double or triple 
the height of many varieties of vege- 
tables, flowers, shrubs, and trees. 

Experiments have revealed several 
kinds of growth response to gibberellic 
acid, including an increased rate of 
growth and size of fruit, production of 
bushier plants through development of 
lateral vegetative buds, counteraction 
of genetic dwarfism, shortened rest 
periods or reduced cold requirements 
of the biennial and perennial plants, 
altered date of flowering, changed leaf 
area, increased length and size of 
petioles, improved seed germination, 
less root growth, and stimulation to 
offset the effects of a virus disease. 

Many biochemists and plant scien- 
tists are studying gibberellic acid to see 
if these experimental results can be put 
to practical use and if the chemical can 
be produced more cheaply. It is now 
produced by fermentation methods. 

It was discovered in 1950 that one 
group of the quaternary ammonium 
chemicals could be used to reduce 
plant size and in some instances extend 
the life of annual plants. The life 
of bean plants in experiments has 
been extended by 30 to 40 days by 
use of one of these chemicals, whose 
full name is (4-hydroxy-^-isopropyI-2- 
methylphenyl) tremethylammonium 
chloride, i -piperidine carboxylate. This 
compound is known as AMÔ-1618. 

IMPROVED VARIETIES of crops main- 
tain or raise yields in some areas and 
may enhance quality. A new variety 
usually does not result in striking in- 
creases in yields, although at the time 
of its introduction it may be superior to 
the varieties it replaces. This is because 
new disease strains in epidemic pro- 
portions may attack a variety that has 
been grown for a number of years; the 
new variety may be disease resistant, 
but it may have only a slightly higher 
yield potential than the old variety 
when the disease is not present. 

Improved varieties cost the farmer 
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little extra. The increased cost of seed 
is a minor part of the cost of produc- 
tion, and the difference in cost of pro- 
duction between improved and stand- 
ard varieties is negligible. 

Hybrid corn has become the usual 
example of varietal improvement. It 
began with theoretical research, which 
led to the first crossing of inbred lines 
by detasseling at the Connecticut Agri- 
cultural Experiment Station in igi6. 

The first commercial hybrid seed 
was produced in 1923. One percent of 
the acreage of corn in the Corn Belt 
was planted to hybrid seed corn in 
1933. More than 99 percent of the 
acreage of the Corn Belt and 92 per- 
cent of the Nation's corn acreage were 
planted with hybrid seed in 1957. 

S. C. Salmon, O. R. Ma thews, and 
R. W. Leukel, of the Department of 
Agriculture, in their review, £tA Half 
Century of Wheat Improvement in the 
United States," reported that most- 
wheat varieties grown before 1900 
have disappeared. Between 1900 and 
1950, 284 new varieties were developed 
and grown on farms. The newer vari- 
eties have resulted in substantial in- 
creases in yield. At the same time, 
quality has been improved, Josses from 
shattering and lodging have been re- 
duced, and production has been stabi- 
lized by reducing losses from winter- 
killing, diseases, and insect pests. 

Plant breeders believe that future 
progress will equal or exceed the prog- 
ress already achieved. Atomic energy 
is being used to speed up the produc- 
tion of mutations through irradiation. 
These mutants increase the chances of 
finding plants with desirable charac- 
teristics for crossing to produce new 
varieties. 

Diseases threatened the Nation's 
oats crop three times in 1938-1958. 
New varieties have been developed 
that resist the diseases and are of 
higher quality and better yield. 

Crown rust and smut attacked the 
susceptible Kherson and other varieties 
in 1941 and 1943, and new Victoria 
strains were introduced. Victoria blight 
struck, and the Victoria strains were 
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forced out of production by 1947. Plant 
breeders were ready by that time with 
the Bond strains, which were resistant 
to the blight and to many races of 
crown rust. Bond strains were attacked 
by race 7 of stem rust and by race 202 
and other races of crown rust in 1957, 
and new disease-resistant strains of oats 
again were introduced. 

Hybrid varieties of grain sorghums 
have been available since 1952, when 
a type of male sterility was discovered 
that made it feasible to breed hybrids. 
Up to that time, development of sor- 
ghum hybrids was not commercially 
practicable because on sorghum, un- 
like corn, stamens and pistils occur in 
the same flower. With corn, cross-fer- 
tilization to produce a hybrid can be 
forced by growing two varieties in the 
same field and detasseling one of them. 

Individual plants of the Day variety 
of Milo sorghum in which the stamens 
were sterile because they lacked pollen 
were found in 1954. This type of steril- 
ity was bred into several sorghum va- 
rieties to provide female plants that 
could be cross-fertilized by other vari- 
eties to produce desirable hybrids. Hy- 
brid sorghums may become as impor- 
tant to sorghum growers as hybrid corn 
has been to growers of corn. 

Male-sterile plants have also been 
discovered in other species. They open 
the way for better varieties of sugar 
beets and onions, among others. 

A promising start has been made 
on breeding resistance to diseases and 
pests into plants. An early achieve- 
ment was the development of Pawnee 
wheat, which is resistant to loose smut 
and is widely grown in the winter- 
wheat areas of the Great Plains. The 
Indiana Agricultural Experiment Sta- 
tion has produced Dual, a soft-red win- 
ter wheat that has resistance to hessian 
flies and to leaf rust. The same station 
has also produced La Porte wheat, 
which is adapted to northern Indiana 
and is resistant to loose smut. 

A few years ago, race 15 B of stem 
rust became a serious pest in Durum 
wheat areas of North Dakota and Min- 
nesota. Since 1950, five moderately re- 
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sistant or highly resistant wheats have 
been bred. They have virtually re- 
placed all the former varieties in areas 
affected by this race of stem rust. These 
varieties are Langdon, Towner, Yuma, 
Ramsey, and Sentry. Research goes on, 
and new varieties with even more re- 
sistance are on the way. 

SEVERAL IMPROVED management 
practices for crops and livestock could 
substantially increase production if 
they were fully adopted. Frequently 
these practices come in bundles, and 
the productivity of any one is influ- 
enced by the adoption of other com- 
plementary practices. 

In the South, for example, sod seed- 
ing is a pasture-building practice that 
helps to control soil erosion and pro- 
vides offseason grazing crops on per- 
manent sod. Cereal grains also can be 
drilled into sod. Wheat and oats drilled 
into a Bermudagrass-Dallisgrass pas- 
ture sod in Mississippi in late Novem- 
ber have yielded 35 and 55 bushels, 
respectively. The sod was in good con- 
dition for grazing after the cereals were 
harvested. 

Other pasture-management practices 
that may increase yields per acre in- 
clude rotation grazing, the cutting and 
feeding of pasture forage (sometimes 
called soilage or zero pasturing), im- 
provements in pasture mixtures, and 
the use of fertilizer and lime. With or- 
dinary management, pastures produce 
less than half the feed that is usually 
obtained from the same acreage in feed 
grains. But with equally good manage- 
ment, pasture production often is al- 
most as large per acre as is obtainable 
from grains. 

Soil-testing programs in various 
States have contributed materially 
toward more efficient use of fertilizer 
and lime. Improvements are being 
made that permit rapid and fairly 
accurate diagnosis of deficiencies of 
plant nutrients in soils, as well as 
the determination of the approximate 
amounts of fertilizers and lime re- 
quired to correct the deficiencies. 

There are more than 600 publicly 

489 
supported soil-testing laboratories in 
the United States, and more than a 
million samples are analyzed each year. 

One technique may make improve- 
ments in other practices possible. 
Along with improved methods of irri- 
gation has come the adoption of a 
number of practices—the use of ferti- 
lizer, plant spacing, chemical weed 
control, and use of improved varieties 
and hybrids, among others. 

Much can be done to improve the 
efficiency of use of irrigation water on 
crops through better understanding of 
timing and rates of application. 

Irrigation gives best results when it 
is integrated with other cultural prac- 
tices. An example comes from tests on 
corn in Georgia. Three rates of nitro- 
gen application and three different 
plant spacings were used on irrigated 
and unirrigated plots. On the non- 
irrigated plots, closer spacing and the 
use of more nitrogen increased the 
yield of corn 27 bushels an acre. With 
irrigation, the yields were increased 58 
bushels an acre. Irrigation showed the 
greatest response in yield increases 
with the closest spacing and highest 
rate of nitrogen application. 

Irrigation tests were carried out with 
and without ncmatode treatment on 
cotton, corn, flue-cured tobacco, and 
sweetpotatoes in South Carolina. On 
the nonirrigated plots, nematode treat- 
ment showed significant results for all 
four crops. On the irrigated plots, 
nematode treatment improved yields 
only slightly for corn and sweet- 
potatoes but quite substantially for 
cotton and tobacco. The yield of irri- 
gated cotton with nematode treatment 
was 318 pounds of seed cotton an acre 
higher than without such treatment. 
The yield of irrigated flue-cured to- 
bacco with nematode treatment ex- 
ceeded the yield without treatment by 
735 pounds an acre. 

A study in Montana showed that a 
vigorously growing crop greatly in- 
creased the effectiveness of 2,4-D in 
controlling Canada thistle. Thistles 
were almost eliminated in 3 years by 
the use of 2,4-D in spring wheat that 
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had received nitrogen fertilizer. Crop 
income increased from 61 to 172 dol- 
lars an acre when compared with 
wheat grown each year without weed- 
control treatments. 

CONSERVATION STRUCTURES and de- 
vices have become an important means 
of stretching our supply of land. With 
most of them it is very important that 
a suitable bundle of practices be used 
and that they be applied in the proper 
sequence. The soil conservation dis- 
trict has been an effective means of 
advancing conservation. 

There were more than 2,700 soil 
conservation districts in the United 
States and Territories in 1958. They 
covered more than 1.5 billion acres— 
about 87 percent of our farmland and 
91 percent of our farms and ranches. 
About 1.75 million farmers and ranch- 
ers were district cooperators, and 125 
thousand more become cooperators 
each year. More than 1 million of them 
had basic conservation plans to cover 
their land. 

Each of these plans outlines a pro- 
gram of soil treatment and land man- 
agement that will promote sustained 
production and highest long-run in- 
come. In addition to its direct value to 
the farmer, each plan is a reference for 
extension workers, bankers, and others 
whom the farmer may ask for assist- 
ance. It is a guide to the Agricultural 
Conservation Program with respect to 
the needs of that particular farm. 

We foresee a continued acceleration 
in conservation activities. Two million 
cooperators are expected to have 1.5 
million basic conservation plans in op- 
eration by i960. Very likely they will 
have applied to their lands two-thirds 
of the practices they have planned. 

Conservation practices are improv- 
ing steadily. Parallel terracing systems 
have been introduced to eliminate 
bothersome point rows. Terrace spac- 
ings are being widened to reduce cost 
and permit easier use of modern farm 
machinery. Leveling of land is proving 
advantageous on many fields for facili- 
tating surface drainage and irrigation. 
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permitting use of parallel terraces on 
sloping fields, and removing depres- 
sions and rough spots that interfere 
with the use of farm machinery. 

IMPROVEMENTS in breeding, feeding, 
and managing livestock have increased 
the efficiency of feed utilization. Fur- 
ther improvement is possible. A saving 
in feed releases land for other uses. 

The average feed consumption per 
pound of broiler produced has dropped 
from 4.25 pounds in 1940 to less than 
3 pounds today. In experiments, broil- 
ers have been produced on less than 2 
pounds of feed per pound of broiler, 
live weight. This gain has resulted from 
improvements in breeding, feeding, 
sanitation, and management. 

Experiments show that the use of stil- 
bestrol, a hormone, in rations for fat- 
tening beef cattle will reduce the feed 
required per pound of gain by 10 to 
15 percent. The addition of antibiotics 
to the rations of young pigs may in- 
crease the growth rate from 10 to 20 
percent, and increase feed conversion 
efficiency as much as 5 percent. Anti- 
biotics arc also of value in the rations 
of young dairy calves. 

Urea, a synthetic nitrogenous com- 
pound, can be used to supplement feeds 
produced from the land. Added to the 
rations of ruminants, it becomes a 
source of food for the micro-organisms 
in the rumen. The bodies of the micro- 
organisms in turn provide protein for 
the animal. One pound of urea plus 6 
pounds of grain will replace about 7 
pounds of oil meal in the rations of 
cows, sheep, or goats. Urea can also be 
used to improve the feeding value of 
low-quality roughages. Urea is toxic 
in large quantities. Not more than a 
third of the total nitrogen in the diet 
should be supplied by urea. The quan- 
tity fed must be controlled carefully 
and mixed thoroughly with the ration. 
Most of it is fed in ready-mixed for- 
mula feeds. In 1957, 87 thousand tons 
of urea were fed, permitting the re- 
placement of almost 610 thousand tons 
of oil meal as a source of protein. 

It is evident that most of the tech- 
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nological improvements that we have 
discussed will increase the acre yields 
of crops and the yields of meat, eggs, 
and milk. 

For such improvements as fertilizer, 
irrigation, pest control, and improved 
animal nutrition, the effects are imme- 
diate. Others have a long-run effect 
and may even reduce production for 
a year or so. 

Benefits to crop production from soil 
and water conservation practices usu- 
ally are more long-time than immedi- 
ate in nature. Yield increases from ter- 
races may be small or lacking at first 
and gradually increase over time, or 
their principal benefit may be to pre- 
vent the continued decline in yields 
because of erosion. The conservation 
practices that may benefit yields imme- 
diately include the use of cover crops, 
practices that increase infiltration of 
water into the soil or remove excess 
water, and development of on-the-farm 
supplies of water for irrigation. 

How MUCH MORE can we expect tech- 
nology to increase yields? There must 
be some physical limit to production 
from an acre of land. In a study by 
the Department of Agriculture, esti- 
mates of economic maximum yields 
that might be reached by 1975 have 
been prepared. These estimates assume 
the full, efficient utilization of all pres- 
ently known technological advances 
under conditions of cost and income 
that would encourage higher agricul- 
tural production. It is assumed that 
there are no limitations of manage- 
ment, materials, equipment, or capital. 

We give the economic maximum 
yields for the United States and the 
reported yields for 1956 on a harvested- 
acre basis: Grain sorghum, 28 and 22 
bushels; wheat, 24 and 20 bushels; soy- 
beans for beans, 30 and 22 bushels; 
corn, 67 and 45 bushels; potatoes, 460 
and 292 bushels; cotton lint, 616 and 
408 pounds; hay, 2 and 1.5 tons. 

These economic maximum yields are 
far below the maximum yields that are 
physically possible. Some outstanding 
yield records that have been reported 
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include 63.6 bushels of soybeans an 
acre in 1954 from a 5-acre field entered 
in the Indiana soybean yield contest; 
a corn yield of 304 bushels on a meas- 
ured acre in 1955 near Baldwin, Miss.; 
1,156 bushels of potatoes from an acre 
near Stockton, Calif., in 1933; an^ ll1 
bushels of wheat an acre from an 18- 
acre field in Island County, Wash., in 
1895. 

Reductions in harvesting and stor- 
age losses and improvements in live- 
stock feed-conversion efficiency have 
the same effect on total output for hu- 
man use as an increase in yield. There 
are many opportunities for improve- 
ment here. 

Some improved technologies do not 
increase production and may actually 
reduce it, but they may be worth 
adopting because they reduce costs. 
Summer fallow is an example in areas 
where it does not at least double yields 
per seeded acre. In other words, the 
yield per acre used for wheat and fal- 
low is reduced. But to be economically 
feasible, fallow must give a sufficient 
increase to result in a lower cost per 
bushel. In these areas, where summer 
fallow will pay even though it does not 
double the yield per seeded acre, it is 
the reverse of what we have talked of 
earlier. It can be thought of as a prac- 
tice that substitutes land for capital. 

It may be possible in some instances 
to reduce the cost of field operations 
with row crops by altering the width 
of rows and the spacing of plants in the 
row. This would reduce the amount of 
machine time and travel per acre. It 
would be economical to the extent that 
the value of production per acre was 
not reduced by as much as this saving 
in cost. More research needs to be done 
on optimum plant spacings with par- 
ticular reference to effect on yields and 
costs of production. 

The most important possibility for 
reducing production per acre in a short 
period lies in a major shift in land use 
from crop farming to grass or trees. In 
a typical Corn Belt area, it is estimated 
that an acre in corn produces about 
twice as much feed as the same acre 
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would produce in pasture as usually 
managed. A shift from corn to grass 
would encourage production of more 
beef and less pork, giving a further re- 
duction in output per acre because it 
takes more feed to produce a pound of 
beef than a pound of pork. An acre 
of cropland in pasture under average 
management would produce about one- 
fifth as many pounds of beef as could 
be produced in pork and lard from an 
acre of corn fed to hogs. But techno- 
logical improvements have encouraged 
farmers to keep less land in hay and 
pasture and more in cultivated crops. 
Mechanization has reduced labor re- 
quirements for many cultivated crops 
relative to production and feeding of 
hay and forage. And the production 
of abundant, low-cost inorganic nitro- 
gen has reduced farmers5 dependence 
on green manures. 

IMPROVEMENT in methods and equip- 
ment for growing and handling pas- 
tures and hay would improve the com- 
petitive position of these crops. In 
themselves, however, they would not 
greatly alter the pattern of land use. 
Wider adoption of improved varieties 
of grasses and forage crops and better 
management practices also would be 
needed. These improvements could 
substantially increase feed production 
per acre in hay and pasture. The feed 
production from the land shifted from 
feed grains to grass might still be re- 
duced on the average, but as the pro- 
ductivity of existing grasslands would 
be increased also, the net effect prob- 
ably would be an increase in output 
over a period of years. 

Taking into account the accompany- 
ing shift from grain-consuming to for- 
age-consuming classes of livestock, 
however, the net effect on food pro- 
duction could well be downward, at 
least in the short run. A shift toward 
grassland farming would have long-run 
effects of conserving soils and increas- 
ing long-run potential production. 

The extent that conversion of crop- 
land to production of forest products 
would affect production of food and 
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fiber crops would depend upon the 
quality of the land reforested. Most of 
the cropland that has gone into forest 
production up to now has been of low 
productivity for crops. 

Shifts in land use can be encouraged 
by finding out ways to lower the cost 
of grassland or of tree farming and by 
having the kinds of cost-sharing and 
price-support programs that will make 
land-use adjustments profitable to 
farmers. 

There are only moderate possibilities 
of using improved practices to reduce 
short-run production, but these prac- 
tices wiH facilitate the adjustments that 
are needed in agriculture and will help 
substantially to increase our long-run 
production potential. 

These practices include terracing 
where it is needed, retirement from 
cropping of areas subject to gullying or 
severe sheet erosion, resting land to 
leach out alkalies, fallowing for noxious 
weed control, and a few others. 

Technological progress has increased 
output on balance. We need some new 
techniques that will greatly increase 
the profitability of farming land more 
extensively. Practices that would make 
pasture or woods more profitable than 
crops on some of the land now in cul- 
tivation would tend to reduce produc- 
tion, at least in the short run. Most 
technological improvements have had 
the opposite effect. Only a few encour- 
age more extensive farming, but these 
should be utilized in production-ad- 
justment programs, and other "exten- 
sifying" techniques should be sought. 

As LONG AS WE continue to promote 
technological progress through re- 
search, we can look forward with rea- 
sonable expectation to meeting future 
needs for agricultural products. It may 
be that in order to be always sure of 
enough, we cannot avoid intermittent 
periods of short-run surplus. This is not 
too great a price to pay for assurance 
that we will not go hungry, but we 
should use research to achieve produc- 
tion that is both abundant and adjusted 
to our needs. 



Cities, transportation, 
and technology. Expressways, a new develop- 
ment in transportation—which is a basis of cities and technology— 
have meant new urban growth. There has not been an equal 
expansion of the horizons of social and political organization to 
plan systematically for the new conditions. By Harold M. Mayer, 

professor, Department of Geography, the University of Chicago. 

Two DEVELOPMENTS of human culture 
have been outstanding during the past 
century: The rapid advance of tech- 
nology and the growth and spread of 
cities. Neither would have been pos- 
sible without the other. Together they 
have made a revolution in the organi- 
zation and pattern of land use. Trans- 
portation is a basis of both. 

About 4 percent of the United States 
population was urban in 1790. Now 
about 70 percent of the population 
lives in metropolitan areas and other 
urban places, and the proportion is in- 
creasing rapidly. There also has been 
a substantial growth of rural nonfarm 
population, which depends on urban 
areas for employment or on the passing 
highway traffic from the cities. 

The growth of cities has accounted 
for most of the increase in the popula- 
tion during the 20th century, while 
the   farm   population   has   declined. 

Agricultural areas, because of im- 
provements in farming, have furnished 
a substantial portion of the inmigrant 
population, which, added to the high 
net reproduction rate in cities, has 
been responsible for much of the in- 
crease in urban population. 

The largest metropolitan areas have 
been growing, in general, at a faster 
rate than smaller cities. 

The location of the areas of most 
rapid population growth has shifted 
significantly since about 1920 with 
respect to their situations within the 
metropolitan areas. Until about four 
decades ago the cities were being sub- 

jected to increasing populations at 
ever higher densities, but since the end 
of the First World War the maximum 
rates of growth generally have been 
outside of the central cities of metro- 
politan areas. Suburban communities 
and unincorporated areas have grown 
much faster than the central munici- 
palities in recent years. Metropolitan 
areas in many instances have had sub- 
stantial increases in population but 
actually have shown declines in the 
populations of their principal or cen- 
tral cities. 

Part of the reason is that municipal 
boundaries rarely coincide with the 
limits of the built-up urban areas. 

Cities once could rather easily annex 
nearby areas that became urbanized. 
Extensive areas could be annexed in 
advance of the spread of urban de- 
velopment. The formation of many 
small incorporated municipalities next 
to the central cities more recently has 
made annexation difficult or impos- 
sible. These small cities, towns, and 
villages have developed local govern- 
ments and vested interests in their per- 
petuation. Many people move to the 
suburbs with the expectation of being 
able to have a more personal and 
intimate relation to their local affairs, 
and subsequent merger with the big 
city is therefore almost invariably 
resisted. 

The average population density of 
most cities has dropped sharply in 
recent years. This reflects a demand 
for land that is increasing at a much 
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faster rate than even the spectacular 
rate of increase of urban and metro- 
politan population. Ranchhouses or 
ramblers have become popular and 
60- and 80-foot lots arc replacing 30- 
and 40-foot lots. Single-story indus- 
trial plants, with extensive areas for 
parking and with substantial setbacks 
from the highways and access streets, 
are replacing the multiple-story indus- 
trial and loft buildings of the congested 
central parts of cities. The modern 
planned outlying shopping center in- 
cludes at least three or four times as 
much area for automobile parking as 
it does floor area of selling space. 

THE INCREASING demand for land for 
urban uses has been met by an accel- 
erating expansion of cities into the 
rural areas. 

It has recently been estimated that 
urban areas in the United States 
occupy slightly more than 18 million 
acres—a little less than 5 percent as 
much as the total land area occupied 
by railroads and highways. The urban 
land area is about 1 percent of the 
total land area of the United States. 

The outlook is for a faster rate of 
conversion of agricultural land into 
nonfarming use, particularly for urban 
expansion. Many of the metropolitan 
areas may be expected to double the 
amount of area they will occupy within 
the next two or three decades. 

Much of the land they will occupy is 
cropland that is used for intensive pro- 
duction of specialty crops and has a 
higher value per acre than the average 
value of all agricultural land. These 
croplands, being devoted to intensive 
cultivation of specialized crops, are 
characterized by small farms. Thus 
they have a population much denser 
than the average for all agricultural 
areas. 

Certain important areas of specialty 
crops, such as the truck-farming areas 
of New Jersey, the citrus areas of 
southern California, and perhaps the 
fruit belt of southwestern Michigan, 
may be expected to be invaded by the 
urbanization from nearby large cities. 
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While the total loss of cropland may 
not represent an actual net loss of agri- 
cultural production nationally, the 
loss of specialty crops, involving con- 
version to nonagricultural use of some 
of the best land for such crops, could 
well become significant. 

MOST CITIES exist primarily to satisfy 
economic needs. Growth of population 
occurs in response to economic oppor- 
tunities. People live where they can 
earn a living. Since economic oppor- 
tunities are greatest in number and 
variety in the larger metropolitan 
areas, it is those areas which have been 
experiencing the fastest growth. Great 
concentrations of economic oppor- 
tunity depend on concentrations of 
labor force, which in turn produces 
additional incentive for population 
growth. Thus the metropolis expands. 

Urban and metropolitan concentra- 
tions could not exist were it not for 
transportation facilities. Many of the 
outstanding technological advances 
have been in transportation, which 
affects the size, functions, structure, 
and growth of cities and metropolitan 
areas. 

Functional specialization of areas— 
the differentiation of one land use from 
another—is made possible by the 
availability of facilities for the move- 
ment of goods and people between 
those areas. 

Cities produce manufactured goods 
and perform certain services which are 
"exported" to other areas, in return 
for the goods and payments that are 
brought into the urban areas from 
other urban areas and from the coun- 
trysides. 

The interconnections between cities 
and between individual cities and 
their respective service areas or hinter- 
lands—as well as the interconnections 
among the various functionally spe- 
cialized parts of city and metropolitan 
area—depend on efficient systems of 
transportation. 

Streets alone in most cities account 
for 25 to 35 percent of the total built- 
up   urban   area.   The   building   and 
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maintenance of facilities for internal 
circulation, including streets, consti- 
tute a sizable part of the budgets of all 
cities. 

Most urban street patterns have been 
inherited from the past and are inad- 
equate for the needs of modern traffic. 
The obsolete patterns have been ex- 
tended to newly developed areas on 
the outskirts of cities. 

While street traffic faces delays be- 
cause of insufficient numbers and ca- 
pacities of arterial routes, an excessive 
proportion of the areas of most cities 
paradoxically is devoted to local access 
streets. 

The largest parcels of land devoted 
to a single urban use and under single 
control in most cities are the airports, 
which may cover several square miles 
and influence land uses far beyond 
their own boundaries. 

The construction, maintenance, and 
operation of transportation facilities 
and equipment directly contribute sub- 
stantially to the employment base of 
urban areas. More than 20 million 
Americans are employed in public and 
private transportation. Automobiles 
and trucks account for a large propor- 
tion of this employment—nearly one- 
third of the total employment in the 
Nation. 

A study by the Port of New York 
Authority indicated that about one in 
every four jobs in Greater New York 
is attributable directly or indirectly to 
the port function, which represents 
only a part of the multiplicity of basic 
transportation functions performed by 
the New York metropolitan area. 

The effects of the transportation in- 
dustries are felt through the entire 
economy, because transportation uses 
vast amounts of materials and equip- 
ment, the manufacturing and supply- 
ing of which create other millions of 
jobs. 

The automobile industry used 22 
percent and the railroads 11 percent 
of the steel produced in the United 
States in 1957, a typical year. Large 
tonnages of steel also were used in 
building highways and ships. Most of 

the oil and rubber and a major share 
of the coal used in this country are 
used in transportation. 

THE RAPID CHANGES in transporta- 
tion are reflected in the changes in the 
growth and structure of cities: Each 
major innovation in intercity and local 
transportation has been followed by 
significant changes in urban areas. 

The uses of urban land are related 
closely to their "circulatory" systems. 
The relationship is reciprocal. Land 
uses—other than such uses as agricul- 
ture, forestry, and mining, which de- 
pend on primary production on the 
site—are where they are largely be- 
cause of differences in the availability 
of transportation from place to place. 
On the other hand, land uses (indi- 
vidually and in combination) generate 
varying amounts of movement of goods 
and people that in turn make it neces- 
sary to provide varying amounts and 
kinds of transportation. 

Each type of nonagricultural use of 
land has a different set of requirements 
as to location. For some—as, for ex- 
ample, the bulk-receiving industries 
that use raw materials in shipload 
amounts and therefore need locations 
along navigable waterways—the choice 
of location is narrow and rather inflex- 
ible. A much greater variety of loca- 
tions is suitable for other uses, such as 
one-family homes. 

TRANSPORTATION in one sense is a 
substitute for nearness. Other things 
being equal, the best locations for in- 
terrelated activities are close together 
in order to reduce the amount, and 
hence the cost, of the transportation of 
goods and people. 

Transportation costs—whether meas- 
ured in money, time, or distance—are 
incurred because it is physically im- 
possible and sometimes undesirable to 
place the activities and uses of land 
in the best locations for each because 
other activities and uses that require 
similar sites bring competitive pressures. 

The increasing size and complexity 
of cities widens even more the separa- 
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tion of the urban functions and in- 
creases the amount of transportation 
that is needed. Separation of places of 
work from places of residence gives rise 
to the daily journeys to work, which 
are responsible for half of the total 
number of trips made in metropolitan 
areas. 

The competition among all urban 
functions and land uses that could op- 
erate most effectively near each other 
engenders a high demand for centrally 
located sites. The demand drives up 
the values of such sites. Not all urban 
land uses or functions can afford cen- 
tral sites. Indeed, some functions can 
better be carried on at some distance 
from the urban centers if adequate 
transportation is available. Thus, in 
the normal operation of the real-estate 
market, urban land uses are sorted out 
in accordance with their relative abil- 
ity to pay high costs for sites that are 
most desirable because of proximity to 
other uses or because of the accessi- 
bility provided by the convergence of 
local transportation in the central parts 
of cities. 

For any given type of use, a balance 
exists between the costs of competitive 
sites and the costs of overcoming the 
friction of distance. The uses that de- 
pend on maximum accessibility can 
afford the high costs of central loca- 
tions. The others select locations at 
varying distances from the points of 
maximum accessibility in accordance 
with their ability to pay site costs. 
Transportation in most instances is the 
factor that makes possible the concen- 
trations of land values, because it con- 
verges and produces maximum acces- 
sibility at the urban core. 

The forces that affect the patterns of 
land uses in urban areas may be de- 
scribed as centrifugal, or outward, and 
centripetal, or inward. The resultant 
of these forces is reflected in the degree 
of decentralization or déconcentration 
of any individual land use or groups 
of land uses in urban areas. 

When the centripetal forces are 
stronger, the city develops with heavier 
concentrations at higher densities. 
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When centrifugal forces are strong- 
er, the average densities are lower. The 
relative importance of the forces varies 
for each type of urban land use and for 
each establishment, whether indus- 
trial, commercial, residential, or insti- 
tutional. 

The development of improved trans- 
portation generally has strengthened 
the centrifugal forces by making 
greater and more extensive areas 
around cities accessible for urban ex- 
pansion. On the other hand, however, 
transportation has increased the num- 
bers and the strength of "linkages" 
among establishments and so has cre- 
ated a demand for increasing concen- 
trations of business activity in the 
larger cities, especially in the central 
parts, where face-to-face contacts are 
maximized. 

The central business district is still 
the major core of most American cities. 
While certain functions—for example, 
retailing, which has in part expanded 
into outlying shopping centers—have 
been moving out, such functions as 
administrative offices and specialized 
professional and entertainment serv- 
ices have continued to concentrate in 
the cores of the large cities. 

Manhattan has had a spectacular 
boom in office buildings since the war, 
and many large office buildings have 
been constructed in the downtown 
districts of other cities. At the same 
time, retail trade has suffered a rela- 
tive decline in most downtown areas. 
Manufacturing, which was a major 
activity on the fringes of most central 
business districts, generally tends now 
to locate farther out, because the rela- 
tive freedom from congestion and the 
availability of large parcels of land 
very largely outweigh the advantages 
of central location with respect to the 
metropolitan area. 

THE INVENTION of the steel frame 
building, which make skyscrapers 
feasible, the development of the elec- 
tric elevator and escalator, the im- 
provement of power generation and 
transmission, and the development of 
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electric communication, including the 
telegraph, telephone, and facsimile re- 
production—besides developments in 
transportation—have made these con- 
centrations possible. 

Also significant among the techno- 
logical advances are those in the field 
of public health, which have made it 
possible for huge concentrations of 
population to exist without unduly en- 
dangering health. Medical facilities, 
including the greatest variety of spe- 
cialists and specialized services, are for 
the most part concentrated in the 
largest cities. Great medical centers in 
New York, Chicago, Baltimore, and 
other cities are famous. Very few small 
cities—Rochester, Minn., is a notable 
exception—can offer extensive spe- 
cialized medical services. 

Vast and elaborate systems of water 
supply and of sewerage collection, 
treatment, and disposal have been de- 
veloped to assure healthful urban liv- 
ing conditions. Sanitary and safe water 
can be assured in large cities, where 
the controls over quality are rigid and 
constant. 

Advances in the transportation, proc- 
essing, and storage of foods have 
made it possible to sustain large urban 
concentrations, just as advances in 
farming methods have released large 
numbers of workers from food-produc- 
ing activities and made them available 
for activities performed in cities. 

Large-scale processing and packag- 
ing of food products, as well as me- 
chanical refrigeration, freezing, and 
cold storage, are indispensable to the 
modern city. These operations employ 
a large labor force and are major ele- 
ments in the economic base of many 
cities. 

Large grocery distribution ware- 
houses are characteristic of many 
large cities. On the other hand, many 
food-processing activities, such as can- 
ning and freezing, are characteristi- 
cally located in smaller communities, 
nearer to the producing areas. 

THE CONCENTRATION of people in 
cities, the rapidly increasing number 
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and complexity of urban functions, 
and the resulting competition for space 
have brought about an ever-increasing 
separation between places of employ- 
ment and places of residence. 

In the medieval city, manufacturing, 
commerce, and residence were usually 
on the same parcel of land or in the 
same structure. The craftsman pro- 
duced and sold his goods and lived 
with his family in one building. With 
the Industrial Revolution, these func- 
tions had to separate because of the 
development of the factories, which 
formed nodes or nuclei in the urban 
pattern, and of markets, which later 
became the central business districts. 

Thus the modern city has many 
nuclei: The central business district, 
which generally has the heaviest con- 
centration of employment, industrial 
areas, and outlying commercial de- 
velopments, which have other concen- 
trations of basic economic activities. 

The increasing complexity of the 
land use and functional patterns of 
cities has attracted the attention of 
many economists and sociologists, who 
have tried to make generalized de- 
scriptions that would fit most cities. 

Ernest W. Burgess developed the 
concentric zonal hypothesis, based 
upon the work of J. H. von Thünen, 
a German economist, in the early i gth 
century. 

Burgess described the city as con- 
sisting roughly of concentric zones. 
The central business district is the 
nucleus. The land uses in each succes- 
sive zone outward from the core are 
sorted out in order of their relative 
ability to benefit from (and pay the 
costs of) proximity to the center. As a 
city grows, land uses and people suc- 
cessively "invade" each zone outward 
from the center. This creates a succes- 
sion of land uses in each zone, and each 
succeeding group of uses is developed 
at higher density as a result of increas- 
ing competition for centrally located 
land. 

Homer Hoyt, then of the Federal 
Housing Administration, later pro- 
pounded the wedge, or sector, theory. 
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It describes the process of urban 
growth and expansion in terms of 
differentiation of land uses and func- 
tions along wedges radiating out from 
the central core. The general character 
of the uses along each radial or wedge 
is similar in nature from the core to 
periphery. 

Chauncy D. Harris, of the Univer- 
sity of Chicago, and Edward L. UU- 
man3 of the University of Washington, 
described the city as a series of nuclei— 
generally concentrations of employ- 
ment. The various urban land uses are 
located with relation to relative prox- 
imity to each of the multiple nuclei. 

None of these generalized descrip- 
tions fits all cities. All are based upon 
the concept of the balance of proximity 
to the core and other urban nuclei and 
the availability of transportation to 
overcome the lack of proximity result- 
ing from the impossibility of locating 
all land uses with maximum mutual 
proximity. 

Whatever the specific patterns of 
urban land uses and internal func- 
tional organization of cities may be, 
the specialization of areas and their 
separation from one another are made 
possible by the availability of trans- 
portation. 

Each successive form of urban trans- 
portation has had significant effects in 
accelerating both the expansion of 
cities, on the one hand, and concen- 
trating industrial and commercial ac- 
tivities in the nodal portions of cities, 
on the other. 

Before urban transportation was 
mechanized, the extent of a city was 
limited by horse-drawn transportation, 
at an average speed of 3 to 4 miles an 
hour. Cities had to be small and com- 
pact so that all parts could be reached 
in a reasonable time. Factories were 
relatively small, and little need existed 
for wide separations of places of work 
and of residence. 

The horse-drawn street railway car 
was the dominant form of urban trans- 
portation from the period immediately 
before the Civil War until nearly the 
end  of the   19th  century.   Although 
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placing the vehicles on rails reduced 
friction in comparison with the free- 
wheeled vehicle, speeds were limited, 
and cities, though expanding, re- 
mained crowded and compact. 

The steam railway, with commuter 
schedules, offered opportunities for 
urban expansion during the latter part 
of the 19th century in the vicinities of 
some of the larger cities. Beyond the 
main urban mass, with its radius of 3 
or 4 miles from the commercial core, 
the steam railroad, with its higher 
speeds, made possible the development 
of nodes of suburban growth. 

The result was a moderately densely 
developed series of outlying settle- 
ments, clustered about each suburban 
railroad station, the railroad forming 
an axis. The pattern that developed 
resembled beads on a string, with 
nonurban land lying along the rail- 
roads between the stations. 

Since the railroads radiated from the 
urban core, the resulting pattern con- 
sisted of radial strings of suburbs, each 
radial separated from the next by open 
country, and each suburb along a rail 
line separated from its neighbors by 
open country between the railroad 
stations. Beyond each railroad station, 
urbanization was limited by the range 
of horse-drawn transportation. Since 
the practicable commuting time in 
each direction to and from the core of 
the city was about i hour, the distance 
from each outlying station at which 
urbanization took place was limited by 
the combined time of rail trip and con- 
necting trip by horse-drawn vehicle, 
or, in a few instances, by local electric 
car. 

The development of electrified rail- 
way transportation in the early years 
of the 20th century expanded the 
areas available for urban development. 
The electric street railway lines were 
extended beyond the limits that were 
possible for the horse-drawn streetcar, 
because of the higher speed. The speed 
was still limited by urban congestion, 
however. Along the street railway 
lines, land values (and hence density 
of development) were concentrated. 
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The street railway made it possible 
for the main urban mass to expand 
along the routes that were in opera- 
tion. The resulting pattern of the ex- 
panded urban development was 
roughly in the shape of a star, whose 
points developed along streetcar lines. 
Within the urban mass, the densest de- 
velopment was also along streetcar 
lines. 

The main lines in most cities were 
radial, focusing on the central business 
district, where most of the employment 
was located. In some of the larger 
cities, circumferential or crosstown 
routes were in operation to provide 
service to factories and offices not di- 
rectly associated with the commercial 
core. At the intersections of the radial 
and circumferential routes, major out- 
lying shopping centers tended to de- 
velop at the transfer corners. Some of 
them became almost small-scale repro- 
ductions of the central business dis- 
tricts and created problems of traffic 
congestion and competition of com- 
mercial land uses to get nearest to the 
major intersection. 

The application of electric power to 
suburban transportation beyond the 
main urban mass took two forms. One 
was extension of the street railway into 
suburban areas. The first two decades 
of the present century marked the hey- 
day of the interurban electric railway. 
Because a car or train could stop at 
any place along the line, suburban 
development was freed from depend- 
ence on proximity to outlying railroad 
stations. 

The electric suburban or interurban 
railway represented a considerable ad- 
vance in opening up new areas for 
urban expansion. Rapid acceleration 
and deceleration permitted more fre- 
quent stops. The operation of several 
cars in a train related its power and 
speed to the fluctuations of traffic from 
day to day and hour by hour more 
readily than could the steam railway 
train. The result was that on the 
fringes of many cities electric railways 
were built parallel to the earlier steam 
railways   in   order   to   secure   initial 

traffic from preexisting suburbs. These 
lines permitted a filling in of the areas 
between the steam railroad stations. 
The radial tentacles of suburban de- 
velopment filled in and became more 
or less continuous. Farmland was sub- 
divided and converted into suburban 
residential land more rapidly than in 
the previous period. 

The second form of application of 
electric power to suburban and urban 
passenger transportation was by the 
electrification of steam railroads near 
some of the larger cities. The advan- 
tages of the railroad as a heavy mass 
carrier of passengers on high-density 
routes was combined with the ad- 
vantages of multiple-unit operation. 

The electrified steam railroad, how- 
ever, did not approach the flexibility of 
the interurban electric railway, which 
usually represented less investment and 
could be extended more easily into 
newly developing suburban areas. 

Five large cities—New York, Chi- 
cago, Philadelphia, Boston, and Cleve- 
land—developed rapid transit ele- 
vated and subway railways for internal 
transportation when the concentra- 
tions of traffic exceeded the capacities 
of the streets. 

The rapid transit line, unlike other 
forms of urban transportation, is 
separated from all other traffic. It is 
on a reserved right-of-way and has 
no conflicts with street traffic. Most 
rapid transit lines are operated with 
multiple-unit trains at relatively high 
speeds and with distances of one-third 
mile to several miles between stops. 
A busline operating on a right-of-way 
or lane reserved for its own use would 
also be a rapid transit line. The ca- 
pacity of a rapid transit line exceeds 
that of any other form of local trans- 
portation in terms of the number of 
passengers that could be moved in a 
certain period. 

Electric surface transportation has 
almost gone full cycle. The electric 
interurban railway has nearly dis- 
appeared in the United States, being 
largely replaced by the automobile. 
The  local  street  railway survives  in 
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only a few places, having been re- 
placed by the motor bus. Only in the 
rapid transit line and the electrified 
suburban steam railway does the appli- 
cation of the electric power survive in 
rail passenger transport of daily home- 
to-work movements. 

THE DEVELOPMENT of the automobile 
and motortruck has produced the most 
rapid and far-reaching changes of any 
technological innovation in transpor- 
tation in the rate, direction, and scale 
of urban expansion. No longer need 
urban development be tied to the 
limited number of routes feasible for 
rail transportation. The flexibility of 
the individual privately owned vehicle 
opens up vast areas beyond the former 
limits of cities and suburbs for urban 
development. 

Our cities have been building up 
around the automobile. Many newly 
developed areas depend entirely on 
automobile transportation, for they 
are beyond the range of public carriers. 
The areas between the older radial 
prongs of suburban growth are filling 
in, because the automobile can go 
anywhere where passable roads exist. 

The areas of countryside available 
for urbanization are several times as 
extensive as the areas that could be 
developed when people had to depend 
on public carriers for the journey to 
work. Many industries no longer need 
to locate near the convergence of pub- 
lic transportation in order to assemble 
workers, who increasingly come by 
automobile. 

The truck makes possible the assem- 
bly of raw materials and semifinished 
products from many sources and the 
delivery of manufactured goods— 
for which sometimes railroads now 
are not used at all. Many industries 
do not need railroad sidings, for they 
can truck their shipments to the near- 
est rail freight station. Piggyback—the 
transportation of motortruck trailers 
on railroad fiatcars—combines flexi- 
bility of motortruck transportation and 
the economy of the railroad as a large- 
scale hauler. 
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Factories more and more are tending 
therefore to locate away from con- 
gested industrial districts, which were 
built when railroads provided the only 
intercity freight transportation. 

Highways and motor vehicles also 
are opening up opportunities for lower 
urban densities. Thus residential areas 
can develop free from some of the 
disadvantages and limitations im- 
posed by the need to be near mass 
transportation. 

The effect of the new flexibility is 
generally to reduce the emphasis on 
relatively few focal or nodal areas and 
to spread the demand for land over 
larger areas. 

Lower densities—if there is proper 
planning—provide opportunities for 
more open space and for many 
amenities that are lacking in the older 
sections of many cities. Parks, play- 
grounds, ample backyards, and larger 
sites for schools can be provided. 

The amount of service provided by 
the mass carriers is less in most urban 
areas than ever before. Local transit 
systems face prospects of further cut- 
backs in service as their costs rise and 
patronage declines. 

Some form of public transportation 
is essential in most cities, however. 
Central business districts still are the 
major foci of employment and shop- 
ping in nearly all cities, where parking 
has become the biggest problem of all. 
The larger the city, the more de- 
pendent is it on mass transportation, 
even though the relative dependence is 
declining. 

The result is that mass transporta- 
tion, instead of being the basic general 
intracity and suburban form of trans- 
portation as in the past, is increasingly 
specialized in function. It is best 
adapted to the transportation of heavy 
volumes of passenger traffic along 
high-density routes and during the 
peak hours of the day. Since the 
highest densities exist in the older sec- 
tions of cities and the peak volumes are 
to and from the central business dis- 
tricts, mass transportation is most used 
for the journey to work in the central 
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business districts of residents in the 
older and more densely developed sec- 
tions of cities. 

In outlying areas of sparser popula- 
tion, combining the flexibility of the 
automobile and the economy of the 
mass carrier sometimes is feasible by 
providing outlying parking facilities 
along the transit lines and at suburban 
railroad stations. 

THE EXPRESSWAY is a new element 
of increasing significance in the evolu- 
tion of future urban land use. 

An expressway—or freeway or thru- 
way—a specialized traffic artery for 
the high-speed movement of vehicles, 
is free of the delays and hazards of 
conflicting cross traffic. It is separated 
from other traffic routes. The ordi- 
nary arterial street combines through 
movement, local movement, parking, 
and loading and unloading of vehicles. 
The expressway has only one func- 
tion—to speed up through movement. 

Several hundred miles of express- 
ways have been completed in cities 
and metropolitan areas. A number of 
cross-country expressways, some of 
them turnpikes, connect major cities. 
The program of Federal interregional 
highways, authorized by the Congress 
in 1956, provides for 41 thousand miles 
of modern highways. A substantial 
part of their mileage will be in metro- 
politan areas. 

The effects of the expressways will 
be tremendous. The new routes will 
be basic elements in the entire struc- 
ture of urban and metropolitan uses 
of land. Because the rights-of-way are 
250 to 300 feet wide, each expressway 
in an urban area removes from other 
uses of a strip at least a city block 
wide for the entire length of the route. 
At the interchanges between express- 
ways and between expressways and 
other arteries, vast areas of land must 
be taken and hence made unavailable 
for other development. 

In the areas that must be taken for 
the rights-of-way are thousands of 
business establishments and hundreds 
of thousands of residences, which must 

be relocated. The selection of the relo- 
cation sites will strongly influence the 
future patterns of the cities. Relating 
the major transportation routes to 
comprehensive city and regional plans 
becomes more important than ever. 

The expressways are being located 
primarily with reference to their 
ability to move vehicular traffic. That 
is their function. But too little thought 
is given to the relationships of the 
routes to the present and future 
patterns of commercial, industrial, and 
residential areas they serve. 

Several vital questions need answers. 
Will the new traffic facilities cause 

additional concentration and conges- 
tion in already congested areas? 

What additional parking facilities 
will be needed to accommodate the 
vehicles after they arrive in the con- 
gested areas? 

What effects will their routes have 
on the residential communities through 
which they will pass? 

Will they increase neighborhood and 
community cohesion by forming bar- 
riers at the boundaries of the neigh- 
borhood and community areas—or 
will they disrupt existing communities 
by causing the removal of substantial 
populations and by creating barriers 
between the residences and such com- 
munity foci as the schools, churches, 
parks, and shopping centers? 

Time will provide answers of sorts to 
some of the questions. Right now we 
need to study objectively and thor- 
oughly the existing physical and social 
patterns of cities that the expressways 
will affect. 

We can foresee some of the effects of 
the expressways. By providing high- 
speed transportation for both the 
private automobile and the motor- 
truck, they will increase further the 
difficulty of providing mass transporta- 
tion facilities for peak loads to and 
from the central business districts. At 
the same time they themselves will not 
provide complete solutions to the 
problems of transportation to and 
from such districts. 

Integration of planning of express- 
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ways and mass transportation—in 
other words, thinking about the move- 
ment of people and goods rather than 
just the movement of vehicles, and 
thinking about cities rather than about 
transportation alone—is essential. 

A word about advances in the gener- 
ation and transmission of power, which 
also have affected the use of urban 
land. The concentrated markets for 
power in cities have meant the installa- 
tion of generating and transmission fa- 
cilities to meet the demands for indus- 
trial expansion. Since electric power 
can be transmitted economically for 
several hundred miles, the major in- 
dustrial areas have not had to restrict 
their patterns of development because 
of power demands. 

Atomic energy will improve further 
the availability of power. Probably 
atomic energy will not have any im- 
portant localizing effects on industri- 
alization or urbanization but may 
actually encourage a further decen- 
tralization within metropolitan areas. 

After the Second World War, the 
Federal Government encouraged new 
industrial establishments to locate at 
least 4 miles from concentrations that 
were regarded as particularly vulner- 
able to attack. Later the limit was 
raised to i o miles. The hydrogen bomb 
brought the realization that no metro- 
politan area is large enough to avoid 
being crippled by an attack anywhere 
near it. It is now questionable whether 
any security can be derived against at- 
tack by any degree of déconcentration. 
In fact, the question may well be raised 
whether déconcentration may not ac- 
tually increase vulnerability by expos- 
ing more mileage of highways and rail- 
roads to possible crippling attack and 
thereby making the maintenance of 
industrial production more difficult. 

THUS THE NEW FORMS of urban 
growth, like the new technological in- 
ventions, produce new problems and 
accentuate the urgency of solving old 
problems. 

They also produce new challenges. 
Among the most urgent challenges is 
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the one represented by the lag of our 
social and political institutions behind 
the increasingly urgent problems which 
they are being called upon to solve. 
Our metropolitan areas, for example, 
are fragmented into dozens or hun- 
dreds of small political units—cities, 
towns, villages, school districts, park 
districts—each concerned with its own 
functions or its own limited area of 
jurisdiction. 

Cities expand—but without equal 
expansion of the horizons of social and 
political organization. Some groups of 
the population, attracted to cities by 
the greater employment opportunities, 
meet resistance in some cities. Schools 
in most newly developed suburban 
areas are not planned and built suffi- 
ciently in advance of the population 
growth, and their problems are com- 
plicated by the small size and financial 
inability of many of the political juris- 
dictions. 

Few metropolitan areas have ade- 
quate machinery to plan for the new 
conditions systematically and compre- 
hensively. 

Technological advances therefore 
must be paralleled by social, political, 
and economic advances if their full 
potentialities for the benefit of man are 
to be realized. 

Ownership of farmland in the United States, 1954- 

Federal, 1.2%    Corporation. 5.0% 
14 million acres 57 million acres 

- State, other, 2.7% 
31 million acres 

■4 Indian, 3.5% » 
41 million acres 

* Individual, 87.6% 
1.015 million acres 

UNITED STATES 
1,158 million acres 

includes partnerships, estates 

A    principally under Federal lurisdiction 



Urban expansion—will 
It GVGr StOPi This essay raises thought-provoking 
questions, contains many challenging details, and steps on some 

toes. It will arouse disagreement and maybe controversy. Every- 

one will do well to attend closely to the compelling problems it 
discusses of harnessing urban land—a resource that "holds eco- 
nomic forces of titanic power for welfare or destruction.^ By 
M. Mason Gaffney, associate professor of agricultural economics, 
the University of Missouri. 

WHEN YOU walk down Main Street in 
any large city, each step takes you past 
several thousand dollars' worth of 
frontage. Frontage is a common meas- 
ure of city land, and it goes by the 
foot, like a precious commodity. A 
front foot is a foot along the sidewalk 
with a strip behind it 100-150 feet to 
the rear of the lot. A foot on the right 
street is worth whole farms. 

Among the dearest is State Street in 
Chicago, where some frontage goes for 
30 thousand dollars a foot. At that rate 
an acre would bring 13 million dollars. 
Market Street in San Francisco runs 
up to 10 thousand dollars a foot. A foot 
on Fayetteville Street in Raleigh, N. C, 
is worth about 4 thousand dollars. 

Why do these strips of otherwise 
common dirt command such prices? 
The answer lies in the forces of urban 
centralization. 

Urban land, which serves a region 
much as the farmstead serves a farm, 
is a central storage base for collecting 
and distributing outputs and inputs 
and for sorting, processing, and reas- 
sembling them. 

It is a center that affords easy, re- 
liable access to enough volume and 
variety of resources to supply complex, 
specialized, continuous, and large-scale 
operations, and enough markets to ab- 
sorb their outputs and byproducts. 

It is a reservoir of goods and labor 

whose abundance gives the slack to 
allow flexibility of operations, meet 
emergency needs, and afford the inno- 
vator endless possible combinations of 
skills and resources to experiment with. 

The city is a convenient gathering 
place where buyers can rely on finding 
sellers, and sellers buyers—a place to 
inspect, compare, and exchange goods 
and render and receive services. Its 
large local market attracts a variety of 
specialized goods and services. Its com- 
pactness permits cheap distribution, 
which in turn facilitates savings from 
large-scale central operations. 

It is a central store of information 
and ideas—a place to confer and arbi- 
trate face to face, to plan and adminis- 
ter, to do research and educate. It is a 
place where many minds can associate 
freely to stimulate, evaluate, and dif- 
fuse new techniques and ideas: In all, 
the brain, control, and power center of 
society. 

Urban land commands a premium, 
too, as a place to reside. For living, as 
for business, its advantage is access to 
a wide selection of opportunities and 
associations. 

Although it need not be fertile, or 
flat, or even dry, good urban land is 
scarce. The value of land for urban 
functions depends on its location rela- 
tive to transportation, resources, and 
markets. Large-scale producers attach 
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a special premium to the best lands, 
as they require access to the widest 
markets for economical operations. Be- 
ing large, they also require large areas, 
so that competition for the best land is 
extremely keen. 

The entire network of location fac- 
tors defies simple analysis. But the 
greatest cities develop at strategic cen- 
tral locations, where they assemble and 
process many resources for many mar- 
kets. Junctions and hubs of transpor- 
tation have obvious merits, as do heads 
of navigation and other load-breaking 
points. 

Good location is not enough to fit 
land for urban functions. Access, the 
basic urban resource, is partly man- 
made. The city enhances its natural 
advantages by pushing out routes to 
tap wider territories, but that is only 
a start. To realize its full potential, the 
city develops a network of local trans- 
portation—a system of general access 
through which its lifeblood moves. 

So vital is transportation that most 
cities devote more than half their de- 
veloped land to it. In 53 central cities— 
"central" meaning the major down- 
town city of a metropolitan region, ex- 
cluding suburbs and satellites—which 
were studied by Harland Bartholomew 
for his book, Land Uses in American Cities, 
streets and alleys alone occupied 28 
percent of the developed area. 

Autos are voracious off-street land 
consumers, too. One parking space, 
with access lanes and a little to spare 
to allow for human weakness, preempts 
more than 300 square feet. The drive- 
way and garage on a residential lot 
occupy about as much surface as the 
house. Many factories occupy less space 
than their own parking lots and load- 
ing and delivery aprons. The modern, 
auto-oriented shopping center allows 
4 or 5 square feet of parking for each 
square foot of floor area. Filling sta- 
tions are almost entirely open space. 

Other forms of transportation are 
less demanding, but still they take a 
good deal of land. Railroads took 5 
percent of the cities studied by Mr. 
Bartholomew, including much very 
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costly land near downtown. Consider- 
able space is devoted also to docks, bus 
terminals, airports, and easements for 
pipes and wires to transport water, gas, 
and electricity. Halls, elevators, and 
stairs take space inside buildings. 

Most of this spacious network of pub- 
lic and semipublic lands dedicated to 
free movement yields little direct in- 
come, but the city can ill afford not to 
devote generous spaces to these corri- 
dors, which allow full release of the 
enormous productive forces inherent in 
specialization and exchange and give 
the private lands their value. 

The final essential for productive ur- 
ban land is the improvement of adjoin- 
ing land. One lonely storehouse no 
more makes a city than one smolder- 
ing stick makes a fire. Assembled build- 
ings compete for customers, suppliers, 
and use of public spaces, but generally 
they also complement each other so as 
to enhance enormously their overall 
productive value. 

For the essence of urban value is ac- 
cess, and every resource the city adds 
increases the volume and variety of 
resources accessible to all. Each new 
seller is a magnet for more buyers. 

Each buyer is a magnet for sellers, 
pulling trade from farther away, at- 
tracting more transportation routes and 
scheduled runs, and helping establish 
the city as the place to rely on finding 
what you want, selling your wares and 
services, and, in a dynamic, competi- 
tive world, keeping touch with the lat- 
est products, information, techniques, 
and ideas. 

Each addition to the local market 
helps also to spread the overhead of 
more specialized and larger operations. 
Each new taxpayer shares the burden 
of large public works and improves the 
city's credit. Each new producer helps 
diversify the city's economic base and 
insure its stability. Each new seller 
tends either to bring in outside money 
or reduce leakages of money to outside 
sellers, and thus he creates new demand 
for local services. 

A growing city therefore may enjoy 
a long stage of increasing returns, when 
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growth begets more growth. Thus the 
one best location in a region has a 
decisive advantage over the second 
best, and the earliest development has 
a commanding lead over later comers. 
The largest urban nucleus tends to 
snowball, while others shrivel. 

The European scholar Georges Wid- 
mer has provided an interesting dem- 
onstration of increasing returns in 
urban growth. Widmer worked with 
Swiss census data, and published his 
results in the Revue Economique for 
March 1953. He found a direct rela- 
tionship between size of city and several 
measures of per capita economic ac- 
tivity, such as wages and tax revenues. 

A limit to increasing returns is the 
cost of transportation. The larger the 
city grows, the farther it has to range 
for markets and materials. And many 
cities are stopped short of this limit by 
the city fathers' fears of spoiling their 
markets, lowering rents, risking money 
on public works, raising wages and 
taxes, admitting outsiders, spoiling the 
fishing, or losing control of city hall. 

But a number of metropolitan titans 
have burst these bonds to accumulate 
a large share of the population, capital, 
and the land value of the country. New 
York City (excluding suburbs and 
satellites) in 1955 had about 7,8 mil- 
lion people (4.8 percent of our popu- 
lation), and its annual real-estate taxes 
were 746 million dollars, 7 percent of 
the national levy. 

THE GRAVITATIONAL pull of a city 
does not stop at its fringes. The center 
of gravity, the downtown district of 
maximum access, draws the whole city 
in upon itself, story on story. In this 
focusing of demand, the city finds fur- 
ther increasing returns from large-scale 
building. 

The most economical layout to inter- 
connect given space users is in three 
dimensions, in which, central heating 
and other utilities can be distributed 
over shorter conduits than in two di- 
mensions and each room has quicker 
access to most of the others. One roof 
and one foundation serve many stories. 

Inner partitions need not be weather- 
proof; the outer surface of a cube in- 
creases in less proportion than the 
space it encloses. So a large, multistory 
building provides given space, services, 
and access more cheaply than several 
small buildings. 

There are limits to the economical 
height of buildings and to the amount 
of crowding people will endure, of 
course, and everyone knows that a 
conspicuous centrifugal surge started 
some years ago. But nevertheless a city 
keeps its basic cohesive tendencies, 
which are its reason for being. 

JUST HOW LARGE an area cities oc- 
cupy no one knows, for no one can 
say where a city ends. The United 
States Census defines "urbanized areas" 
roughly as those in and around cities 
of at least 50 thousand inhabitants. 
That was about 8 million acres in 1950, 
evenly divided between the central 
cities and their urbanized fringes. 
Eight million acres equals the area of 
Maryland and Delaware, 0.42 percent 
of the continental United States, and 
a little less than the 9 million acres in 
farmsteads. It seems a modest space 
requirement for its 70 million residents, 
particularly the 50 million in central 
cities. 

The census has been conservative in 
its definition, for the area enclosed in- 
side farflung urban outposts would be 
much greater. Eight million acres is 
the area of a circle with a 6 3-mile 
radius, or two circles with 45-mile 
radii, and stray bits from any one of 
our metropolitan giants may be found 
that far from its center. 

But even the census' limited area is 
urbanized only in a loose sense. Despite 
the advantages of compact land use, 
central cities themselves are surpris- 
ingly patchy. In Mr. Bartholomew's 53 
central cities, the undeveloped portion 
was about 29 percent. Although his 
surveys are not all up to date, many 
local planning surveys show compa- 
rable figures after 1955. 

His developed urban land was about 
0.06 acre per capita, or 5 yards on a 
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football gridiron. At that density, the 
50 million inhabitants of central cities 
of more than 50 thousand use nearer 3 
million acres than 4 million. 

Even some of that 3 million acres 
they i£use" only in a poetic sense. It is 
mostly open space. The area actually 
covered by buildings is probably less 
than 400 thousand acres, less than 
some western ranches and less than 15 
percent of the developed area of the 
central cities. 

No one expects that every building 
should occupy 100 percent of its site, 
but just how big a yard and grounds 
should be so as to be designated as de- 
veloped by a building somewhere on it 
is a puzzle. Some urban buildings do 
occupy their entire sites, and by con- 
trast such other sites as the 75 acres 
around Ford's new administration 
building in Dearborn seem nearer 
akin to undeveloped lands. No one can 
say exactly how we are to designate 
such lands, but some sort of allowance 
would certainly reduce the central 
cities' land "use" appreciably below 3 
million acres. 

If the central city is a little patchy, 
its outskirts are in shreds. Here, to be 
sure, are big users of land like golf 
courses, dumps, drive-ins, and air- 
ports, serving the central city. But it 
would be hard to define any segment 
of this nebulous territory that was not 
largely in weeds. Probably less than 
half the 4 million acres of urban fringe 
cited in the census deserves to be called 
"developed." 

For cities under 50 thousand, our 
data  are  progressively  less  detailed. 

Hugh H. Wooten and James R. 
Anderson, of the Department of Agri- 
culture, estimated that all cities of 
more than a thousand inhabitants in 
1954 occupied 18,6 million acres— 
about the area of South Carolina and 
1 percent of the continental United 
States. Smaller communities may oc- 
cupy another 10 million acres. But all 
these figures include empty spaces, 
which make up larger portions of the 
smaller cities. 

As to urban values, they are pro- 
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digious. It is easy to underestimate 
them because of the comparatively 
modest space requirements of cities. 
There is nothing modest about the 
prices of urban land, however. 

Residential lots in respectable estab- 
lished neighborhoods sell for 50 dollars 
to 250 dollars a foot and for more than 
500 dollars a foot along a few gold 
coasts. Apartment sites average higher, 
going above 1 thousand dollars along 
Lake Shore Drive in Chicago. Slum 
sites are often held at fancy prices 
because of an expectation of future 
industrial, commençai, or public de- 
mand. Some subsidiary shopping dis- 
tricts sell for 1 thousand dollars a foot. 
The best industrial sites in large cen- 
tral cities command well over 100 
thousand dollars an acre. 

Prices of land out from the center 
are much lower, but still impressive, 
especially after the multifold increases 
since 1950. Undeveloped residential or 
industrial land along new superhigh- 
ways was bringing several thousand 
dollars an acre in 1957, and more 
around New York City. Industrial 
acreage near Eastshore Freeway, Oak- 
land, averaged 10,500 dollars as early 
as 1953. Potential sites of shopping 
centers brought 10 thousand to 50 
thousand dollars an acre, as did motel 
sites near the better interchanges of 
the new turnpikes and thruways. 

Airspace above the golden ground of 
the city also carries high price tags. 
An option on air over the Pennsyl- 
vania Railroad tracks in New York 
specified more than 3 million dollars 
an acre in 1955. A Times Square bill- 
board brings 15 thousand a year. 

At such prices, it does not take many 
cities to outvalue all the farms in whole 
States, and in most States one or a few 
of the largest cities do. New York City 
real estate in 1955 was worth some un- 
known but large amount over its 
assessed valuation of 20 billion dollars, 
which was the current market value of 
all the farm real estate in New York 
State and 19 other Eastern States. For 
the whole country, urban values ex- 
ceed farm values several times over. 
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It may even be that urban values 
exceed farm values per capita. One 
cannot be certain. Land prices swing 
violently and rapidly, yet the only 
general source of data on urban values 
is from moss-covered tax assessments. 
Urban assessments are more obsolete 
than rural assessments—if that is 
possible. 

But we do know how much taxes 
property pays. It may surprise some 
farmers to learn that farm property 
taxes are less per capita than nonfarm 
property taxes—roughly 54 dollars, 
compared to 72 dollars in 1956. Of 
some 11.7 billion dollars levied that 
year, farm property bore only 1.2 
billion dollars. 

The higher urban levies might reflect 
higher urban tax rates, rather than per 
capita values. The average rate on 
farm real estate, as reported in 1957 
by the Agricultural Finance Review, 
was about 1 percent of market value. 
There is a general impression that 
urban real rates average higher—and 
some evidence to back it up. David 
Rowlands, of the University of Penn- 
sylvania, in a report on the Property 
Tax in Atlanta and Other Large Cities, 
estimated effective tax rates in 20 
large cities for 1956. Only 2 of them fall 
under 1 percent, and a few exceed 2 
percent. 

On the other hand, a study pub- 
lished in the Review of Economics 
and Statistics for February 1957 found 
otherwise. Scott Maynes and James 
Morgan, analyzing voluminous ques- 
tionnaire data from the University of 
Michigan Survey of Consumer Fi- 
nances and the United States Census 
Residential Financing Survey, found 
the real rate of property taxation on 
owner-occupied urban residences in 
I953 to be nearly 1 percent. 

They did not check the possibility 
that respondents may have tended to 
understate their taxes. Nor did they 
discover to what extent the low tax 
rates on owner-occupied residences 
resulted from homestead exemption, 
which would not apply to other classes 
of real estate. Still, it is other classes of 
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real estate, especially rented slum and 
vacant land, that are most frequently 
found to be underassessed. 

One might reason that city tax rates 
must be higher because city property 
pays city taxes on top of county taxes— 
although, of course, the most urbanized 
counties might have lower overall 
rates than predominantly rural coun- 
ties. City people get more local govern- 
mental services, it is true, but they get 
them cheaper because they live closer 
together. They also have more non- 
property-tax sources of revenue. 

Then, too, a census study under 
Allen Manvel found farm real estate 
overassessed—hence overtaxed by the 
counties—relative to urban real estate 
in 101 counties of downstate Illinois in 
1946. Arthur Walrath found the same 
in several counties around Milwaukee 
in 1955. Remember, too, that an ap- 
preciable share of urban real estate is 
tax-exempt institutional ground. 

None of these studies provides a solid 
basis for estimating urban real-estate 
values. The United States Census of 
Governments planned to release in 
1958 what should be a definitive study 
of tax assessment ratios. Even that 
omits tax-exempt real estate from con- 
sideration, and also it omits suburban 
acreage, but still it may provide the 
first firm estimate of urban real-estate 
values in the United States. 

Meanwhile, we have reasonable 
grounds for putting the real rate of 
urban property taxation between 1 
and 2 percent, which means the aggre- 
gate value of urban real estate is of the 
order of seven or eight times greater 
than farm real estate. It is entirely pos- 
sible that a 100-percent comprehensive 
reckoning, including tax-exempt hold- 
ings and suburban acreage, would 
reach as high as 10 times farm values, 
or 1 trillion dollars. 

Other indirect evidences of real- 
estate values are the mortgages they 
carry. As of September 1957, the farm 
mortgage debt was 10 billion dollars, 
compared to 143 billion dollars on 
nonfarm residential and commercial 
real estate. Nonfarm real estate in 1957 
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probably carried a higher ratio of 
debt to value—it is impossible to say 
for certain because most real estate is 
unmortgaged. On the other hand, 
however, nonfarm mortgage figures do 
not include the debt on industrial, rail, 
or utility holdings, or on institutional 
and public real estate. 

Several studies also indicate that 
urban families occupy dwellings valued 
at two to three times their annual in- 
comes. This suggests that urban resi- 
dences alone are worth more than 500 
billion dollars. 

These last two lines of reasoning 
yield no definite numerical estimates 
of urban values, but they do confirm 
the belief that they dwarf the value of 
farm real estate. 

Real estate is more than land, of 
course, and conceivably urban real- 
estate values inhere largely in the 
buildings—we hear a good deal about 
the declining importance of land in an 
urban society. That may be a miscon- 
ception, however. 

Builders putting new single-family 
homes on cheap outlying land reckon 
the site at one-sixth or one-fifth of the 
total cost. But not many urbanités live 
in new homes on cheap outlying land. 
Even in 1957, after 12 years of record- 
smashing construction, 75 percent of 
all urban dwelling units were built 
before 1945 and most of them before 
1929. There are almost no new resi- 
dences in older central cities. A study 
by the Real Estate Board of New York 
in 1953 found that 80 percent of Man- 
hattan's apartments were more than 
50 years old. 

In fringe areas, where new buildings 
do outvalue their own sites, a large 
share of the sites have no buildings. 
Around Cleveland, for example, 57 
percent of the Cuyahoga County Plan- 
ning Commission's £'suburban ring" 
and 84 percent of the "rural ring" were 
vacant in 1954. In commercial dis- 
tricts, with their majestic frontage 
prices, it takes a new and substantial 
structure to match the site value. 

All in all, from the limited informa- 
tion available, there is no reason to dis- 
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miss land value as a minor part of ur- 
ban real-estate value, especially if we 
include vacant lands at their current 
market prices. It may even be the larger 
share. And, interestingly enough, the 
ratio of land to building values tends to 
be highest in the centers of large, densely 
populated, and built-up cities, where 
economic life is supposed to have lost 
touch with the land most completely. 

A STRIKING ASPECT of today's cities is 
their rapid outward thrust. Urban val- 
ues being what they are, cities gobble 
up farmland at will. There is no accu- 
rate survey of the wide and ragged ur- 
ban frontier, but various estimates sug- 
gest it has been advancing recently 
about 400 thousand acres a year into 
the heart of America's farmlands. 

Is this in the farmers' interest? Many 
thoughtful observers are raising voices 
in alarm for the future. The most vocal 
of them seem to think the city should 
be contained. There is another side to 
the question, though. 

The city serves the farmer and buys 
his products. It is the farmer's interest 
that cities have ample land to serve 
him well. He would only suffer if he 
were to confine the city into a bottle- 
neck between the barn and the table. 

In fact, the city is all too likely to 
become a bottleneck, anyway, with no 
help from the farmer—but much to 
his detriment. 

Because of increasing returns in ur- 
ban growth, many cities in strategic 
spots have a measure of monopoly 
power over parts of their trade terri- 
tories. Without the spur of competition, 
they are easily tempted to settle back 
comfortably and take their customers' 
money without the costs and bother of 
offering very adequate or modern serv- 
ice. Their strong position lets them do 
this simply by vegetating quietly with- 
out necessarily having any active mo- 
nopoly motive. Because downtown sites 
are favorite investments for absentees 
and heiresses, too, a high proportion of 
them fall into ownerships that tend 
to resist progressive management and 
risky improvements. 
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There is competition within each 

city, of course, but the city fathers who 
are so inclined can minimize it by re- 
strictive policies. They may lay out 
streets so as to limit the business front- 
age; maintain obsolete traffic patterns 

'to protect vested investments; discour- 
age new buildings by overassessing 
them relative to old—a practice that 
has become especially common since 
the war—and assessing undeveloped 
land at next to nothing; zoning out 
new developments; limiting the height 
of buildings; winking at tax-delinquent 
land speculators and selling off fore- 
closed properties only slowly; fostering 
obstructive building codes; endowing 
tax-free institutions with grounds vastly 
beyond their needs; neglecting essen- 
tial public works and services; and re- 
fusing to act decisively against obso- 
lescence and blight. 

Whether by design, apathy, or sin- 
cere devotion to an obsolete tradition, 
probably most cities contrive to remain 
inadequately developed to serve fully 
the demands on them. 

To protect themselves, the farmers' 
best assurance of adequate, modern, 
and competitive urban services may be 
to release lands for new development 
around stagnant central cities. With 
all its faults, such expansion docs intro- 
duce new competition for farm trade. 

The urban expansion bears critical 
watching, however. 

Are efficient cities evolving—cities 
that distribute goods with minimum 
time, motion, and cost? 

Are cities swallowing much more 
farmland than they need? 

Above all, does the present pattern of 
urban expansion contain the same ele- 
ments of instability that have brought 
most previous land booms to collapse? 

To answer these questions, it is nec- 
essary to analyze the process of urban 
expansion more closely. 

Like the eager suitor who leaped 
onto his horse and dashed madly oñ 
in all directions, the city moves out 
hither and yon with little apparent 
consistency or reason. Here is Wash- 
ington, D. C, growing out from the 

back door of the Capitol, in defiance of 
its planner's best-laid schemes. There 
is the shopping district gravitating 
toward a high-income residential area, 
but radiating influences that create 
slums in its van and erode away the 
attracting force. Here are sewers with- 
out houses, while out beyond arise new 
houses without sewers. There is hardly 
any predicting where the construction 
crews will turn up next. 

What are the builders seeking? 
More space? There is considerable 

unused space in the central city itself. 
Lower taxes? Fringe residents, scat- 

tered broadcast with more school- 
children per capita and without the 
downtown commerce and industry to 
share tax burdens, in general must pay 
more taxes to finance given municipal 
services. 

Surveys in 1955 by Amos H. Hawley 
and Basil G. Zimmer, of the University 
of Michigan, found fringe residents 
around Flint, Mich., actually more 
willing than residents of the central 
city to assume higher taxes. And it is 
evident that many people fice central 
cities in search of better schools and 
other costly public services that the 
city fathers are too parsimonious to 
finance. 

Freedom from traffic? The farther 
one lives from jobs and markets the 
more traffic he must buck in between. 

Freedom from restrictive policies? 
Often so—yet many suburban en- 
claves become more restrictive than 
the central city. 

Of the many, many things that ur- 
ban refugees are seeking, most are to 
be found in the central city. The refu- 
gees want municipal services, access to 
social and economic opportunities, and 
other urban advantages—but not at 
any price. To oversimplify a complex 
politico-socio-economic phenomenon, 
urban outmigrants, like the westward 
pioneers before them, are seeking 
cheap land. The very advantages of 
the city prove its major liability when 
they promote asking prices so high as 
to drive builders out of town. 

The quest for cheap land leads the 
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city not just to expand, but to disinte- 
grate. The quest turns very much on 
the individual seller. Asking prices for 
comparable lands vary widely with 
the seller's finances, tax position, infor- 
mation, sentiments, or just plain cus- 
sedness. Jack Lessinger, of the Uni- 
versity of California's Real Estate Re- 
search Program, has found tentatively 
that in the Santa Clara Valley, around 
San Jose, it is the smaller farmers who 
succumb earliest to the city, and 
larger landholders who hold out long- 
est. The French geographers, M. 
Phlipponneau, J. Tricart, and C. 
Prêcheur, describe the same tendency 
around Nancy and Paris. Buyers find a 
bargain here, another yonder, and 
build accordingly, so that develop- 
ment proceeds in patches and freckles. 

State highway builders can stretch 
funds much further where the right-of- 
way is cheap. Besides, holders of 
cheap land are less likely to band into 
militant "Property Owners' Protective 
Leagues" and the like to block new 
thruways; and railroads are just as 
happy to see highway funds diverted 
to routes not paralleling their own. 
New highways, like railroads before 
them, often tend to bypass congested 
areas and develop earliest and most 
fully in less settled territory. They open 
wide new areas to hunt-and-peck de- 
velopment and establish new urban 
nuclei where they converge. 

These outlying nuclei are bases from 
which even farther flung developments 
are launched. Especially along trunk 
routes, they coalesce into gangling, 
diffuse urban complexes that some 
writers, fancy running free, are de- 
scribing as "polynucleated urbs," "co- 
nurbations," "cities as long as high- 
ways," "atomic megalopolises," and 
"scrambled eggs" and hailing, with 
enthusiasm or resignation, as fore- 
runners of a new era. 

Our first question was, "Are they 
efficient cities?" By any ideal standard 
they are not. 

Transportation and utility lines to 
join the scattered pieces cost billions. 
The result at best is a poorly coordi- 
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nated tangle. Commerce bypasses old 
bottlenecks but meets an obstacle 
course that consumes untold time and 
motion and can hardly avoid reflecting 
itself, among other ways, in a wider 
farm-market spread. 

Such coherent patterns as do emerge = 
are geometrically imperfect. Some var- 
iation on a linear theme, strung out 
miles along a railway, waterway, or 
highway, is commonest. But why go 20 
miles west when there is open land 5 
miles north? It takes three-dimensional 
development to afford maximum ac- 
cess at minimum cost among given 
users of space. Linear developments do 
not even use two dimensions, but force 
all traffic along one long, congested 
line. That, often as not, was built orig- 
inally for through traffic. 

One can probably understand how 
linear patterns develop: Cities fail 
to provide adequate two-dimensional 
street networks; and intcrurban trunk 
lines, financed by the State or National 
Government, offer ready-built, open- 
ended avenues of escape to cheap, ac- 
cessible land. Landholders along exist- 
ing routes can subdivide without dedi- 
cating 25 percent of their land for 
streets and without submitting to cen- 
tral controls over subdivision plans. 
But to explain is not to justify. 

Our second question was: "Do cities 
need to swallow so much good farm- 
land?" 

We should probably concede the city 
first choice over the best land, even the 
most fertile, just as farmers concede 
corn first choice of the best wheatland. 
It may not make much sense to farm 
steep slopes in the Ozarks, but it would 
make less sense to put St. Louis there, 
to put Minneapolis in the north woods, 
and so on. But this hardly settles the 
question. 

Cities, even central cities, are not 
using nearly the land they already con- 
tain. These undigested pieces are of 
negative value to the city itself. Cities 
exist to bring people together. Vacant 
and underdeveloped lands keep them 
apart and thus destroy part of the city's 
basic   resources:   Cheap   distribution 
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and easy access. Even if land had no 
alternative use in farming, it would 
pay many a city to draw itself together. 

Dispersion also forces heavier re- 
liance on those hungry land gobblers, 
automobiles and trucks. Their de- 
mands for highway, turning, and park- 
ing space displace tens of thousands of 
dwelling units a year, scatter the city 
out farther, and consume more farm- 
land. Dispersion requires that each 
plant, far from the storehouses and 
services of the central city, be more 
self-sufficient, which of course increases 
its space requirements. 

It is especially out from the center, 
though, that cities preempt vast lands 
they do not use and may never use. 
Little urban fragments, prospering 
busily among fields and orchards, ex- 
cite speculative hopes for land sales 
around and between them until urban 
price influence extends millions of acres 
beyond the city limits. 

Urban prices have a baleful influence 
on farming. The dirt farmer has strug- 
gle enough financing title to lands 
priced by their anticipated income 
from agriculture alone. Urban prices 
push him out of the market com- 
pletely. Landholders near cities must 
be speculators as well as farmers. 

Often they are not farmers at all. 
High-priced lands in areas with urban 
possibilities tend to gravitate to those 
who have the financial power to wait. 

Urban financial power is something 
few working farmers can match. 

Federal income-tax laws tend to ag- 
gravate the dirt farmer's disadvantage, 
for they make speculative gains espe- 
cially attractive to those in higher tax 
brackets. To begin, any interest and 
local taxes are fully deductible. Then 
the speculator may qualify for "capital 
gains" treatment—that is, for exclud- 
ing 50 percent of any realized incre- 
ment from taxable income, with a 
maximum tax rate of 25 percent on the 
increment. That is of great value to the 
man in an 80-percent tax bracket and 
tends to make him a high bidder in 
the market for appreciating suburban 
lands. 
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To qualify for capital gains treat- 
ment, the speculator must establish 
that he is not i£in the real-estate busi- 
ness," but is a passive "investor," 
neither improving land for sale nor 
soliciting buyers. Or he may establish 
that he is "using the land in his trade 
or business" (other than real estate). 

Should he lose on one sale he can 
offset the loss against other capital 
gains. Better yet, if he establishes that 
he is using the land in his trade or 
business, he can offset losses against 
ordinary income, even though any 
gains would not be taxed as such. 

Still better, if it is his residence that 
he sells, and he puts the proceeds into 
a new residence within the year, the 
entire gain is tax free—and with a little 
effort a commuter may learn to "re- 
side" over a considerable investment. 

Best of all, one who buys land years 
ahead of his own needs never pays a 
tax on the rise of value so long as he 
does not sell—something many large 
corporations, with huge reserves "for 
expansion," have little expectation of 
doing. Wilbur Steger, writing in the 
National Tax Journal for September 
1957, estimates that 90 percent of all 
capital gains were thus left tax free 
from 1901 to 1949. 

The result of all this is a virtual 
scorched-earth policy for many lands 
around cities. Why risk any improve- 
ment or overt sales effort that might 
land you "in the real-estate business" 
and thus disqualify your increments 
from "capital gains" treatment? Why 
not hoard up vast industrial estates 
for "future expansion"? Should your 
alleged need actually eventuate and if 
the value of the land has gone up in 
the meantime, you will have achieved 
a kind of tax-free income. Should you 
sell, you can probably get capital-gains 
treatment for increments and ordinary 
offset for any losses. 

For lands that do remain farmed, the 
influence of urban prices often means 
a wasting away of farm fertility and 
capital. 

Dr. Lessinger has documented this 
phenomenon in his dissertation,   The 
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Determination of Land Use in Rural Urban 
Transition Areas (Berkeley, Calif., 1956). 
Around expanding San Jose, Calif., 
prune and apricot orchards are deteri- 
orating as the city infiltrates the Santa 
Clara Valley. He analyzes the age dis- 
tribution and bearing condition of or- 
chards in different zones around the 
city and finds deterioration of orchards 
closely related to anticipations of 
urban demand, as reflected in land 
prices. 

Thus the city takes land from the 
farm long before actually putting it to 
urban use. To a degree this is econom- 
ical: Farm improvements are wasted 
on lands marked for immediate urbani- 
zation. But Dr. Lessinger's studies in- 
dicate that urban prices, with their 
blighting influence on agriculture, al- 
ready extend over an area of the Santa 
Clara Valley well beyond any likely 
urban demand. Is this a general con- 
dition throughout the United States? 

Suppose we allow the entire nonfarm 
population of the United States the 
luxury space standards of Winnetka, a 
Chicago suburb. With a golf course, 
spacious parklands, play fields, beaches, 
wide, tree-lined streets, two railroad 
rights-of-way, large lots and yards, pri- 
vate driveways and two-car garages, 
estate districts, and almost no apart- 
ments, Winnetka has 0.16 acre of de- 
veloped land per resident—far more 
than the 0.06 acre in the 53 central 
cities that Mr. Bartholomew surveyed. 

At the Winnetka standard, an urban 
population of 150 million would re- 
quire 24 million acres—about the area 
of Indiana—which we can safely take 
as beyond any foreseeable demand. 

The "regional cities" that enthusiasts 
are envisioning and promoters are tout- 
ing along the Atlantic, Pacific, and 
gulf coasts, the Great Lakes, dozens of 
State freeways and turnpikes, resurgent 
inland waterways, and anticipated 
Federal-program superhighways (along 
with a more conventional accretion 
around established cities) by the sim- 
plest count exceed that 24 million acres 
by a wide margin. 

Twenty-four million acres would be 
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contained in 6 circles with 45-mile ra- 
dii; or 24 circles with 22-mile radii; or 
120 circles with 10-mile radii. As small 
a city as Eugene, Oreg., extends its 
price influence more than 10 miles 
from the center (not around a full cir- 
cle), but there are 340 cities in the 
country larger than Eugene and the 
price influence of some of them radi- 
ates more than 50 miles. If that were 
not enough, there are thousands of 
smaller towns. A careful survey would 
probably show at least 100 million 
acres—the area of California—under 
the influence of urban prices. 

The answer to our second question, 
then, is that cities are taking and leav- 
ing undeveloped more farmland than 
they need. 

This raises the third question: "Can 
urban expansion continue?" Or have 
the onrushing urban armies overex- 
tended their lines and lost themselves 
in agriculture's defense in depth? 

Many writers since 1955 have been 
projecting trends of the past 10 years 
forward another 20 years or so and 
viewing with alarm the startling in- 
roads on farmland. History warrants 
few things less than it does projecting 
land booms far into the future. Cities 
typically   have   expanded   in   waves. 

May we expect the present wave to 
break and recede? 

This also is a prospect to view with 
alarm. The enormous financial impact 
of urban expansion is a vital element 
of our prosperity. New construction, 
excluding farm and military construc- 
tion, has been running around some 
40 billion dollars annually. That is 
nearly 12 percent of the national in- 
come. It consists mainly of residential, 
commercial, industrial, highway, and 
public-utility building. Most of it is 
tied closely to urban expansion. 

The role of construction in sustaining 
the flow of spending is greater than its 
volume alone would suggest. A good 
deal of purchasing power in most years 
leaks out of the circular flow of spend- 
ing into savings and allowances for 
depreciation. The leakages must be 
offset each year by new investment to 
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avoid a multiple decline in national 
income. 

A decline of annual investment un- 
der most conditions will produce a 
multiple decline in national income 
because consumption spending, which 
declines when income declines, is also 
a creator of money income. Lower in- 
vestment means lower income. Lower 
income means lower consumption. 
That in turn means still lower income— 
and so on through several stages. 

Autonomous declines in consumption 
would have similar multiple effects, 
but consumption usually is a relatively 
passive factor, which economists are 
inclined to treat as primarily a func- 
tion of income itself. Investment is 
more independent and temperamental 
a variable, and probably most econ- 
omists would agree that maintaining 
national income is in large part a 
problem of maintaining investment 
spending. 

Of the investment on which so much 
hinges, 40 billion dollars of construc- 
tion spending is a large share. It is also 
the most independent share. Other 
private investment is mostly in less dur- 
able goods—machinery, equipment, 
and inventories. Replacement and 
turnover of these are passive functions 
of time and income to some extent. 
Other public spending is mostly rela- 
tively rigidly committed. 

THE IMPORTANCE OF THE third criti- 
cal question is equaled by the difficulty 
of answering it. 

On one hand, cities have rarely ex- 
panded rapidly without tragedy— 
neither, for that matter, has agricul- 
ture. We have experienced land de- 
velopment booms along wagon roads, 
canals, steamboat channels, plank 
roads, steam railways, horse railways, 
cable carlines, trolleys, subways, ele- 
vated railroads, and motor highways, 
with townsites and subdivisions prolif- 
erating on every hand. Most of the 
booms busted. 

The disasters of 1819, 1836, 1857, 
1873, 1893, ancl 1929 greet the tourist 
through history like bones bleaching 
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by the trailside. Will future historians 
shake their heads sadly over the "sec- 
ond automobile bubble," as today they 
do over the first, and over the "canal 
fever," "plank-road delirium," and 
"railroad mania" of the past? 

Perhaps—but, on the other hand, 
history is under no iron necessity to 
repeat itself. Optimists who seem to 
believe that collapse is unlikely today 
cite several reasons: Increasing popu- 
lation; strengthened monetary and 
banking regulation and insurance; 
Federal willingness and ability to 
spend; longer term, fully amortizable 
mortgages; more prudent subdividing 
practices; large private holdings of 
liquid assets; and other reassuring 
phenomena. 

These are not completely tranquil- 
izing, however, in light of the cocksure 
optimism that has preceded and even 
accompanied—yes, even followed— 
great crashes of the past. It is worth- 
while questioning more closely the sta- 
bility of forces that lead cities to pre- 
empt lands beyond their needs. 

THE DYNAMIC PROCESS of overexpan- 
sion seems to be a complex urban 
variation on a familiar problem of 
agricultural land settlement. 

The process in simplest outline is 
this: New demand raises land prices ; 
supply responds slowly but massively; 
high prices over the long period of 
response ultimately stimulate more new 
supply than the demand can absorb. 

Supply responds very slowly to de- 
mand because the process of convert- 
ing land to urban use involves many 
steps by several slowly moving, poorly 
coordinated, frequently reluctant and 
sometimes downright obstructive pub- 
lic and private agents and because it 
usually takes land speculators a long- 
time to release or develop most of the 
sites for actual service. 

Say a new State-financed freeway 
begins the process of bringing farm- 
land into an urban market. Besides 
transportation, the land needs water, 
storm and sanitary sewers, telephone, 
gas, electric power, schools, fire and 
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police protection, and sidewalks, to 
name some elementary items. 

Not only are many services needed. 
Several steps must be taken to extend 
most of them from trunklines out 
through forks and branches to the ulti- 
mate distributive tracery that finally 
brings service to each parcel of land. 
Governments and utilities must decide 
to extend their lines and networks to 
individual parcels. Landholders must 
decide it is time to receive them—that 
usually means subdividing, dedicating 
lands for streets and easements for 
utilities, often paying for part of the 
utility extensions and street improve- 
ments, and perhaps being annexed 
and saddled with municipal taxes. 

It would be nice for each party in- 
volved if all the others would commit 
themselves to development before he 
did—or at least when he does. Then he 
need only pluck the ripe fruit from the 
tree, instead of undergoing years of 
risk, interest, depreciation, and obso- 
lescence while he waits for comple- 
mentary investments to help his own 
pay out. The situation lends itself to a 
long impasse of aafter-you-my-dear- 
Alphonse." At every stage, there is 
inertia, nostalgia, fear, and long bar- 
gaining and jockeying. 

The final step—actual building on 
prepared lots—may be as slow as the 
others, for there are still the lot specu- 
lators to wait out. Even when all 
utilities are in, there is a further rise to 
speculate on as homes, stores, church- 
es, and so on make a community. 

We are also witnessing a sort of 
municipal land speculation on a grand 
scale. Many metropolitan suburbs 
have incorporated undeveloped land, 
which they proceed to overzone out of 
reach of the middle-class market. That 
is done in hopes that its exclusive tone 
will one day attract upper crust resi- 
dents who will pay high taxes, hand- 
somely support local merchants, and 
send their few children away to school. 
Many communities are ready to wait 
a long time for such profitable 
fellow citizens, even when chances of 
success are slim. 
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Ralph Barnes and George Ray- 
mond, New York planning consult- 
ants, warn in the Journal of the Ameri- 
can Institute of Planners for spring 
1955, that such municipal policies 
have become more restrictive than 
even the communities' parochial self- 
interests would dictate. New Canaan 
and Greenwich, Conn., New York sub- 
urbs, have actually increased the mini- 
mum size of building lot to 4 acres in 
some sections, in the most congested 
metropolitan area in the United 
States. Mountain Lakes, N. J., has 
gone so far as to buy up a large share 
of its land to forestall building. 

Now scarcity breeds substitution, 
and while supply is thus developing so 
dilatorily in areas most logically des- 
tined for urban growth, the impatient 
demand probes outward. It finds a 
warm welcome in many outlying com- 
munities that have urban aspirations. 
Some of them even offer subsidies, tax 
favors, and sites to woo industries. 

Moreover, a large share of building 
is outside any incorporated area. The 
Sacramento housing market is an ex- 
treme instance. An unpublished report 
of the Federal Housing Administra- 
tion, dated April 1957, states that 80 
percent of all private dwelling units 
authorized there from 1954 through 
1956 were outside incorporated areas. 

These latter-day pioneers demand 
utilities, which often are willing to 
come if the customers are there first, 
especially if rival sellers are within 
striking distance and if regulatory 
commissions let them balance any 
losses with higher rates charged to all 
their customers. The newcomers also 
demand public services, which usually 
come where there are votes and a tax 
base. 

Thus the scattering of urban settle- 
ment leads the basic urbanizing dis- 
tributive networks and services to pro- 
liferate over wider territories than the 
ultimate demand can absorb. 

Just how wide and how empty these 
territories are is startling to discover. 
The New York engineering firm of 
Parsons,  Brinckerhoff,  Hall  &  Mac- 
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Donald surveyed land uses and poten- 
tialities in connection with its 1953- 
1955 report to the San Francisco Bay 
Area Rapid Transit Council. It found 
ample suitable acreage in the Bay 
area for the entire projected 1990 
population of the whole State of Cali- 
fornia: 22 million to 31 million 
people—7 to 10 times the Bay area's 
population of 3 million in 1953-1955. 
This is allowing ample areas for recrea- 
tion and industry. 

The California State Water Re- 
sources Board surveyed the area inde- 
pendently in 1955, using aerial photo- 
graphs, and published the findings in 
its Bulletin No. 2. For the 10-county 
Bay area metropolitan region, only 15 
percent of the suitable urban land, or 
1 o percent of the gross land area, was 
actually developed for urban use in 

1955- 
In the crowded city of San Francisco 

itself, the Water Resources Board sur- 
vey showed 23 percent of the usable 
land was undeveloped in 1955. Along 
the Bay side of San Mateo County (the 
"Peninsula"), which is often hastily 
described as having become £Ca solid 
mass of suburbs," 75 percent was un- 
developed. On the Bay side of Ala- 
meda County, which includes Oak- 
land and Berkeley, the survey reported 
62 percent was undeveloped. 

In the Santa Clara Valley (around 
San Jose), whose "total urbanization" 
is often forecast as imminent, 86 per- 
cent of the suitable land was unde- 
veloped for urban use in 1955. The 
•total suitable urban land in this valley, 
155 thousand acres net of streets, 
exceeds the area used in 1955 in the 
entire Bay area (129 thousand acres, 
also net of streets). The developed por- 
tions, however, are scattered over the 
valley floor. By one estimate, 7 square 
miles of postwar subdivisions in 1954 
were scattered over 200 square miles 
of Santa Clara County, with at least 
one subdivision in each square mile. 
Transportation and utility networks 
are or must someday be extended to 
most of these urban islets, and thereby 
to the lands among them. 

The California Water Resources 
Board bulletin said that 65 percent 
of the suitable land was undeveloped 
for urban use in the Los Angeles hydro- 
graphic unit—that is, in the city of 
Los Angeles, the immediately sur- 
rounding cities, and the more or less 
urbanized unincorporated lands. 

Another 1955 survey. Bulletin 87 of 
the Regional Planning Association of 
New Jersey, New York, and Connecti- 
cut, reported the following percent- 
ages of suitable land undeveloped in 
some of the counties of metropolitan 
New York: Bronx, 9 percent; Kings 
(Brooklyn), 44 percent; Richmond, 32 
percent; Hudson, 21 percent; Bergen, 
54 percent; Westchester, 63 percent; 
Fairfield, 81 percent. (They counted 
estates of 2 acres and more as "unde- 
veloped.") For the entire 22-county, 
tristate metropolitan region, dotted 
from end to end with fragments of 
New York City and laced with trans- 
portation and utility lines, only 21 per- 
cent of the suitable land, or 16 percent 
of the gross land area, was developed 
for urban use. 

To occupy these vast territories calls 
not only for transportation and utility 
networks, but also for enormous pri- 
vate investments in autos, trucks, serv- 
ice stations, and the whole complex of 
individualized transportation equip- 
ment. This mobilizes consumers to 
bring their demand to every nook and 
cranny of undeveloped territory. Scat- 
tered stores, schools, factories, church- 
es, and other basic creators of urban 
land value also shed their influence on 
the included undeveloped lands. 

The unfilled demand pushes upward, 
too. The high price of land stimulates 
more intensive vertical building (and 
generally closer economy of land) on a 
few sites than demand can begin to 
absorb over the entire area subject to 
urban influence. 

HERE ARE THE MAKINGS of a cycle of 
overexpansion that should come to 
light when speculators holding the bet- 
ter lands try to find markets. But a 
great deal remains unclear. 
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Perhaps some land developers do 
plunge ahead under the sole stimulus 
of current prices, but it seems doubtful 
whether most investors would commit 
themselves for long terms without an 
eye to the future. 

How shall we explain the tenacity of 
the speculators who confidently hold 
for a rise and the dauntless optimism 
of developers, builders, home buyers, 
utilities, municipalities, and still more 
speculators who invest in growing areas 
in contempt of mounting hoards of 
half-urbanized land within the market 
sphere? 

ONE REASON for surplus development 
is that rival districts and cities race for 
position. Racing differs from economic 
competition, as usually conceived, in 
that races end. Where new population 
and transportation are opening and 
promising to open new urban poten- 
tialities, the fixed layout of routes be- 
comes temporarily fluid. During the 
developmental period of uncertainty, 
several contestants vie enthusiastically 
for prized positions in the new pattern 
before it freezes. 

Because of increasing returns in ur- 
ban development, these positions, once 
established, are quite secure and should 
appreciate in value as outsiders flock 
to them. So it makes sense for each con- 
testant to risk great resources in a race 
which most of them must lose. 

Cities and districts race by improv- 
ing themselves to attract trade, routes, 
and investments. They push out their 
own routes to capture undeveloped 
trade territory from rivals, just as some 
cities push out aqueducts to stake out 
scarce waters well ahead of need. Be- 
cause the motive is to secure territory 
and position quickly before it is too 
late, extension of trunklines may pro- 
ceed when the fever is high without 
much thought for immediately fore- 
seeable demands. 

Trade racing also helps explain the 
behavior of land speculators. Should- a 
district win its race, it is primarily the 
land that would appreciate, buildings 
being duplicable. But should it lose, 
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any buildings, being immobile and 
fairly specialized, would stand a good 
chance of finding themselves obsolete. 
The rational gambler therefore may 
often prefer to bet on the race from the 
sidelines by holding unimproved land, 
postponing building until the uncer- 
tainties of racing have been resolved. 

He thus lessens his district's chances 
of victory by retarding its development, 
of course, but one individual is not 
likely to think his influence is great. 

The irrational gambler also is a fac- 
tor—a major one—to consider. With 
several contestants running for the 
same prize, the average chances of 
success obviously are not good. Yet 
land prices in each contending district 
often seem to run higher than the sta- 
tistical probability of success would 
warrant, and the sum of the prices over 
entire developing areas seem to exceed 
considerably what would reasonably 
be justified by income from the land. 

Just why this should happen is a 
mystery social scientists are only be- 
ginning to probe. Milton Friedman, 
of the University of Chicago, and G. 
L. S. Shackle, of Cambridge, England, 
have developed some interesting hy- 
potheses about it. The fact that it does 
happen is well established, however. 
Economists of several generations have 
observed, with Alfred Marshall, a re- 
nowned Victorian economist, that "... 
if an occupation offers a few extremely 
high prizes, its attractiveness is increased 
out of all proportion to their aggregate 
value." Certainly the urban land mar- 
ket is of that description—frontage 
prices in some areas increase i oo times 
within a few blocks. 

Just as gamblers who love gambling 
for its own sake will bet against a wheel 
they know is fixed, land gamblers bid 
up land prices higher and over more 
area than the possibilities of urban in- 
come can justify. 

Perhaps the most powerful stimu- 
lant to demand for land is the emer- 
gence of a Malthusian climate of opin- 
ion. Opinion is a powerful agent in the 
land market because • land prices are 
based on opinions of the future and be- 



URBAN EXPANSION—WILL IT EVER STOP? 

cause there is so little factual informa- 
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tion to go on. 
Try to find a simple statistic, like the 

number of lots subdivided annually in 
the United States or, indeed, in any 
region. Few jurisdictions compile even 
this information, and few of those in- 
clude entire metropolitan areas. 

Urban outskirts especially are be- 
yond the ken of established centers of 
information—and it is in these far 
reaches that the greatest excesses have 
occurred in the past. There might be 
enough land prepared and preparing 
for urban use to swamp a metropoli- 
tan market for 20 years, and it is doubt- 
ful if more than a few real-estate men, 
who are not given to broadcasting such 
gloom, would be aware. Not until June 
1957 has there been any semblance 
of an inventory for the Nation. That, 
compiled as part of the study of urban 
tax assessments by the Census of Gov- 
ernments, does not purport to tell any- 
thing about the lots other than that 
they are ^of record." 

We have no systematic data at all on 
more difficult but equally important 
questions, such as the trend of land 
prices, the number of unrecorded and 
illegally subdivided urban sites, the 
areas in various stages of partial urban- 
ization, plans for impending redevel- 
opment, and so on. 

Land developers must grope to de- 
cisions primarily by the present feel of 
the market, without factual basis for 
the longer sighted analysis that is so 
essential to an activity whose product 
is as nearly permanent as anything 
produced by man. 

And so, lacking information, the mar- 
ket relies on opinions, which always are 
in long supply. Some of these are based 
on careful inference. Others are sheer 
folklore or glib platitudes circulated 
by professionally optimistic salesfolk. 

MANY STUDENTS of past booms have 
commented on the propensity of con- 
temporary opinion, unsoundly based, 
to underestimate the emerging supply 
of urbanized land and overestimate the 
demand for it. It is possible to trace 

out several primrose paths by which 
opinion falls into these errors. 

One is the plausible presumption 
that construction tends to exhaust the 
supply of urban land. The sight of 
childhood haunts covered with fresh 
masonry seems especially to stir deep 
Malthusian anxieties that find their 
way into poignant articles, indignant 
editorials, goading investment counsel, 
and finally urgent land hoarding that 
transcends prosaic computations of 
supply and demand. 

Yet construction urbanizes as much 
land as it consumes, or more. Even if 
a city grew in a compact circle, the 
ring around its widening circumference 
would grow ever larger, roughly with 
the square of its radius. And because 
cities scatter out all over the landscape, 
building (especially of roads and utility 
networks) brings wide supplies of new 
land into the urban market. 

Another primrose path is the equally 
plausible presumption that skyrocket- 
ing land prices reflect an acute scarcity 
of urban land. But this is to reckon 
without the vast supplies held in cold 
storage by speculators and holdouts of 
one kind and another. The economist's 
nightmare of inflation without full em- 
ployment of resources has character- 
ized land markets toward the close of 
every boom period. 

There also seems to be a tendency to 
underestimate the regenerative power 
and absorptive capacity of downtown. 

There is no denying that autos and 
trucks, unbound by central terminals 
and fixed routes, have made it more fea- 
sible to bypass downtown and thus have 
drastically weakened its central posi- 
tion. The big swing has been toward 
expansive, cheap-land, single-story de- 
velopment. But many persons in their 
enthusiasm tend to write off downtown 
land as though it had become as obso- 
lete as the buildings on it, without due 
account of human factors like inertia, 
monopolistic thinking, absentee own- 
ership, speculative land pricing, and 
restrictive policies. 

Others seem to have accepted too 
uncritically part of the thesis of the late 
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Harvard economist, Joseph A. Schum- 
peter, and others, that capitalists re- 
quire security from competition before 
they will risk funds in large investments 
like buildings. 

But the sleeping giant downtown 
once aroused by the sting of effective 
competition and running scared is still 
no mean competitor itself. Decentrali- 
zation has tended to deflate speculative 
anticipations that buoy up downtown 
land prices and thus has made the 
most expensive land in the world a 
bargain relative to outlying sites whose 
asking prices have multiplied since 
1950. Downtown can rebuild and 
finally has begun to do so. 

When downtown rebuilds, it still has 
the primary advantage of location that 
made it downtown in the first place— 
why run around end when you can 
step through center? And a few sky- 
scraping hotels, office buildings, de- 
partment stores, and apartments—as 
only downtown has the focused de- 
mand to support—can do the work of 
square miles of sprawl outside the city 
limits. 3-D development can work 
wonders with very little surface. In 
Philadelphia, for example, just one 

- building. No. 3 Penn Center, in- 
creased by 4 percent the city's rental 
office space when it opened in 1955. 

There has been a widespread idea 
that downtown building space is satu- 
rated. Yet the editors of Architectural 
Forum noted in March 1957 that the 
architect, Victor Gruen, retained to 
replan downtown Fort Worth, found 
that "the underused or derelict reser- 
voir was large enough to provide space 
for a belt highway, parking garages 
for 60 thousand cars, greenbelts, a 300 
percent increase in office space, 80 per- 
cent in hotel space, and new civic, 
cultural, and convention centers. . . . 
Fort Worth is not a special case. . . ." 

The urban economic geographers, 
R. E. Murphy, J. E. Vance, and B. J. 
Epstein, discovered from a close study 
of eight central business districts that 
six of them were so decayed at the core 
that building heights in the zone of 
peak land values averaged much less 
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than in the central business district as 
a whole. Large parts of the districts 
were taken up with what they con- 
sidered "noncentral business district5* 
uses, especially in the older eastern 
cities. Central business districts occu- 
pied well under i percent of the areas 
of their cities and thus had ample 
room to expand. The authors pub- 
lished their work in Economic Geog- 
raphy, January 1955. 

In the downtown of downtowns, 
Manhattan's accelerating office boom 
accounts for much more than half of the 
postwar office space in the country. The 
postwar increase alone exceeds the total 
space in any other city in the United 
States. It is augmenting Manhattan's 
office space by 40 percent over 1946, 
yet—far from exhausting the land sup- 
ply of that tiny island—it is contained 
in a mere 84 new buildings. And these 
are focused on two narrow districts, 
the financial and commercial centers, 
which are already most congested. 

Homer Hoyt, an urban planning 
consultant, in his monumental 100 
Tears of Land Values in Chicago, has 
shown how the percentage of Chicago 
land values contained in the Loop has 
risen and fallen many times in the 
short span of Chicago's lifetime from 
1833 to 1933. Decentralization has not 
been a continuing process. In the de- 
velopment of American cities, both 
centralizing and decentralizing forces 
have worked. Now one dominates; to- 
morrow it may be the other. 

Opinion often seems to stray, too, in 
interpreting the effect of a few skyscrap- 
ers and other intensive developments on 
future land values. Their advent con- 
vinces many landholders that high 
land prices can be met. 

But multistory buildings are substi- 
tutes—enormously effective ones—for 
land. A few of them can pay high land 
prices, but to do it they drain demand 
from blocks around. To be sure, they 
are also magnets pulling trade to the 
city from miles away. But when cities 
all over the country are racing to the 
sky, outside competition tends to offset 
this benefit. 
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High buildings are symptoms of high 
land prices. But to let a symptom be a 
cause is to run a danger of circular 
reasoning. 

If land prices are prematurely high 
to begin—higher than long-run sup- 
ply-demand balance warrants—inten- 
sive vertical development must ulti- 
mately deflate the price balloon. The 
longer this deflation is delayed, the 
more the error compounds, and the 
more violent must be the reaction. 

The same general lines of reasoning 
apply to horizontal urban expansion. 
This is land substitution, too, destined 
ultimately to cheapen urban land. Yet 
the psychological impact may be to 
create a feeling of central position that 
leads to higher asking prices, more 
horizontal extension, and a rude 
awakening some day. 

ALONG WITH THOSE UNDERESTIMATES 
of supply there are overestimates of 
demand. 

A prominent cause is exaggerated 
reliance on population forecasts. These 
have been notoriously unreliable in the 
past. Techniques have improved, but 
there is little warrant for the utter con- 
fidence with which forecasts are often 
repeated. But this is not the main point. 

Population forecasts, if accurate, tell 
us something about the volume of 
aneed," but not so much about effec- 
tive demand, which is another animal, 
and the one whose power makes the 
economic world go round. 

Some half of the postwar building 
boom has been to produce more space 
per person—that is, greater spending 
per capita has been as much a factor 
as greater population. Undoubling of 
families, which was one element in this 
trend, has now virtually halted—the 
average number of persons per house- 
hold has leveled off at about 3.3 since 
1954. The recent and immediately fore- 
cast swelling of population is in the 
relatively unproductive age groups un- 
der 18 and over 65. But neither babies 
nor aged dependents increase one's in- 
come or borrowing power. 

Supporting them does tend to reduce 

breadwinners' savings. Many analysts 
translate this into increased effective 
demand. It may increase demand for 
toys and TV, but no factor that in- 
creases the urgency of present over 
future needs is likely to increase the 
investment demand for a long-term, 
deferred-income asset like title to land, 
especially undeveloped land. Reduced 
saving, higher interest rates, and lower 
land prices follow in logical sequence. 
More schoolchildren also mean higher 
real-estate taxes, which tend to reduce 
the investment demand for land. 

Then there are two sources of de- 
mand that almost by necessity are only 
temporary but that operators on the 
field of action may be unable to dis- 
tinguish from more permanent sources 
of demand. 

One is demand premised on anticipa- 
tions of rising land prices. High prices 
themselves, once realized, tend to de- 
press demand, of course, but expecta- 
tions of rising prices have the opposite 
effect. They increase demand not only 
from avowed speculators but to some 
extent from all land buyers, including 
builders and owner-occupants, who are 
as glad as anyone to board the price 
elevator on the ground floor. 

This demand is inherently very un- 
stable. On the way up, it helps fulfill 
its own expectations, in the familiar 
pattern of speculative markets wherein 
expectations of rising prices make prices 
rise. Eventually, however, even if 
higher prices fail to dampen expecta- 
tions of further rises, they certainly 
increase carrying costs and dampen the 
basic demands of ultimate consumers. 

Once prices stop rising, this unre- 
liable element of demand is likely to 
collapse. If it is a large share of the 
total demand, its desertion will then 
let prices sink. Stability is next to im- 
possible in such a market. Prices either 
continue up or turn down. 

A second unstable clement of de- 
mand is that generated by investment 
in construction. 

Construction is largely a migratory 
industry, which creates temporary de- 
mands on local facilities in areas of 
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growth. This poses no difficult fore- 
casting question around fly-by-night 
construction camps. But elsewhere it 
is all too easy to confuse temporary 
demand from construction spending 
with demand from more permanent 
sources. They are hard to distinguish 
in a complex, interdependent, growing 
urban economy. 

A small confusion of this sort may 
be multiplied into a large error because 
of the leverage effect of outside money 
on the development of a region. 

Because growth areas are capital- 
hungry as a rule, construction usually 
is financed largely from outside. Out- 
side money flowing into an area serves 
as part of its economic "base"—that is, 
it sets up demand for local services and 
sustains it by offsetting the inevitable 
cash outflows. 

Because local services account for 
roughly half of the incomes of most 
cities, each dollar of income financed 
from outside serves as "base" for 
another dollar or so of income from 
services sold locally. Then there are 
many market-oriented or camp-follow- 
ing industries, which move to an area 
largely because consumers are there 
ahead of them. When we consider 
them, a dollar of outside money may 
exert several dollars' leverage on local 
income, depending on the locale. 

Because these local sellers also re- 
quire buildings and urbanized land 
with utilities for working and living, 
they set up demands for more con- 
struction, which means more outside 
money—and so on. Such a sequence, 
once started wrong, can send develop- 
ment veering off course like a sliced 
golf ball. We have seen this happen in 
the midst of our postwar prosperity 
around the atomic boomtowns of Ports- 
mouth, Ohio, Paducah, Ky., and 
Aiken, S. G. With full foreknowledge 
that construction payrolls were tem- 
porary, these three communities con- 
trived to overbuild anyway, and each 
suffered its depression-in-a-teapot when 
the crews left town. 

Expansion of local banking often 
adds to the possibility of error. Out- 
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side money flowing in increases the 
reserves of local banks and encourages 
them to lend. Under our banking sys- 
tem, they can expand their loans by 
more than the increase of reserves. 
This expansion would generally lead 
to drains on reserves that would stop it 
short. But it need not happen imme- 
diately, especially in a booming dis- 
trict, where much of the banking sys- 
tem's new loans come back to it in new 
deposits. The expanding loans of local 
banks meanwhile, serve like outside 
money, as part of the economic "base." 

The situation may be complicated 
once more where outside money flows 
in, not simply to finance construction 
or buy land, but to speculate in the 
extreme sense of the word—to buy and 
sell and buy again. It is well known 
that New York banks have large de- 
posits held to speculate in Wall Street. 
When a city or district catches the 
imagination of the more colorful part 
of the investment community, funds 
pour into its banks for similar pur- 
poses. Homer Vanderblue, then of 
Harvard University, found that bank 
deposits tripled in 14 months of 1924 
and 1925 in the Florida land boom, 
only to flow out rapidly with the crash. 

The wisdom of investors, or at least 
their conservatism, might seem proof 
against this sort of folly. But investors 
in boom times have been notoriously 
susceptible to fads and stampedes. 

Homer Hoyt laid down as a general 
rule: "In each successive land boom 
there is a speculative exaggeration of 
the trend of the period.  . .  ." 

And as long as outsiders are ready to 
finance it, there is nothing to stop a 
new district or town from prospering 
while the residents, exporting little 
but mortgages, deposit slips, and land 
titles, simply build the place and take 
in each other's washing. 

Outside investors are not going to 
do this knowingly. Jacob Stockfisch, 
economist at the University of Wiscon- 
sin, maintains that individuals can 
foresee tolerably well the complex in- 
teractions of their investments with 
those of others and trim their sails so 
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as to achieve an orderly integrated 
economic development. But history 
leaves little doubt that this ideal be- 
havior presupposes a foresight and 
exchange of information which fallible, 
suspicious man seldom achieves. 

We return to our third critical ques- 
tion: Can urban expansion be a stable 
process? 

A pattern of expansion that stimu- 
lates vast oversupplies of urbanized 
land to meet a demand that is partly 
collapsible obviously presents some 
danger of instability. The United 
States Census of Governments, in its 
Advance Release No. 3 for 1957, re- 
ported the number of vacant lots of 
record in the United States at nearly 
13 million (not counting parking lots). 
That is 21 percent of all city lots, and 
about 13 times the annual consump- 
tion in new construction. 

The census figure does not purport 
to be more than an aggregation of local 
records, and some of the "lots" re- 
corded are no doubt that in name only. 
On the other hand, some actual lots 
never find their way into local records. 
And the figure is especially striking in 
light of the universal observation that 
subdividing land for sale of lots to 
avowed speculators has been at a mini- 
mum during the postwar building 
boom, with its emphasis on mass-pro- 
duced suburban developments from 
which lots are sold only underneath 
houses. 

The larger part of the land hanging 
over urban markets is acreage not yet 
subdivided into lots, but with ready 
access to far flung urban transportation 
and utility networks. 

A study of Greensboro. N. C, in 
1956 by George Esser, Jr., of the Insti- 
tute of Government of the University 
of North Carolina, found 125 thousand 
persons scattered over a quasi-urban- 
ized area big enough for all the needs 
of 600 thousand. We have no reason to 
believe that that is anything but typi- 
cal of American cities. 

Will private and public developers 
add indefinitely to so swollen an in- 
ventory? 
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Will speculators and holdouts want 
to continue meeting the rising carrying 
costs on just the present supply? 

Will lenders continue to extend 
credit on such hazardous collateral? 
With 143 billion dollars in nonfarm 
residential and commercial mortgages 
(in September 1957), could the credit 
system stand a real-estate collapse? 

No one knows for certain. History 
puts the burden of proof on the affirm- 
ative. Cities have rarely expanded 
other than in crashing waves, and 
today one sees several portents remi- 
niscent of previous crests. 

Some of these portents are: 
The rapid, manyfold rise of land 

prices around growing cities since 
1950; 

the sharp rise of construction costs ; 
the wildfire spread of municipal 

zoning and regulations very hostile to 
mass-market building; 

the decline of residential construc- 
tion since early 1955, coupled with an 
increase of land-substitutive construc- 
tion in extensions of roads and utilities, 
and multistory buildings; 

the disproportionate increase of 
transportation costs and utility rates 
since 1950; 

the disproportionate increase and 
high level of residential and commer- 
cial debt. (Its average annual increase 
has been 9.5 billion dollars from 1945- 
1956, and its annual percentage 
growth rate 14.4 percent over the 1946 
base. That compares to 2.2 billions, 
and 9.4 percent, for the period 
1920-1930. In September 1957, it 
reached 143 billions, 48 percent of 
disposable personal income. That 
compares to 37 billions, and 45 per- 
cent, in 1929.); 

the general deterioration in the 
quality of credit, as noted by Geoffrey 
Moore, of the National Bureau of 
Economic Research, and others, and 
as exemplified by the growth of second- 
mortgage financing; 

the high level of interest rates; 
the almost universal confidence that 

growing population and living stand- 
ards are pressing on the land supply 
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and insure a continual rise of land 
prices. 

The result of these combined causes 
will depend largely on human re- 
sponse, private and public, which few 
would be so bold as to forecast. 

Past mistakes, if that is what they 
are, have not trapped us in any 
dilemma beyond the power of in- 
formed, intelligent action to resolve. 

It is heartening to see so much con- 
cern quickening today over problems 
of urban expansion. There is hope that 
today's more literate and prudent 
American public can avert the disas- 
ters that beset the past. 

But whatever the immediate out- 
come, the public and its representa- 
tives, including farm-dominated State 
legislatures, would probably serve 
themselves well to attend closely to the 
compelling problems of harnessing 
urban land. This resource holds eco- 
nomic forces of titanic power for wel- 
fare or destruction. Harnessed, these 
forces could serve the public commen- 
surately with their unrivaled market 
values. Untamed, unpredictable, and 
irresponsible, they could figure in a 
national calamity. 

Indeed, they have already done so 
in a measure. The disintegration of our 
cities could be described conservatively 
as a national calamity of some propor- 
tions, whose mischievous consequen- 
ces only wait to be recognized. To 
forestall more of the same, the reason- 
ing of this chapter suggests that 
policymakers might do well to take 
steps to lower the prices asked for 
urban lands. 

The thesis of this chapter is that 
urban land prices are uneconomically 
high—that the "scarcity" of urban 
land is an artificial one, maintained 
by the holdout of vastly underesti- 
mated supplies in anticipation of 
vastly overestimated future demands. 
I think this uneconomical price level 
imposes a correspondingly uneconomi- 
cal growth pattern on expanding 
cities. High land prices discourage 
building on vacant lands best situ- 
ated for new development and divert 
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resources to building highways, utility 
networks, and whole new complexes of 
urban amenities so as to provide and 
serve substitute urban -lands further 
out—substitutes for something that is 
already in long supply. Not only is this 
pattern wasteful of time, steel, cement, 
gasoline, and good farmland; it founds 
national prosperity on the film of a 
land bubble. 

And so it would seem wise for policy- 
makers to set about lowering asking 
prices for urban land. But here they 
meet a dilemma. What stimulates 
building is not falling prices, but the 
end result of the fall—low prices. Fall- 
ing prices themselves tend to depress 
building. Few there are who want to 
invest their money on the foundation 
of a sinking land market. 

Policymakers are tempted to put off 
the day of reckoning, to tolerate and, 
in fact, actively support high land 
prices. But the irony of such policies is 
that they stimulate development of 
still more substitute urban lands, and 
set the stage for more drastic ultimate 
collapse. 

There seems one obvious escape from 
this dilemma. As it must be done, do it 
quickly. Bring land prices down fast, 
and get it over with. ' 

If this is a desirable policy, however, 
history offers little comfort that it will 
be enacted without painful changes in 
established attitudes. Squeezing the 
water from speculative land prices has 
usually been a slow process of attrition, 
with public agencies often bending 
their efforts toward delaying the in- 
evitable as long as possible, while 
building stagnated. 

But whatever policies are desirable, 
I believe there certainly is urgent need 
for public-minded citizens to agree on 
what those are now, before an emer- 
gency strikes. For the suburban land 
boom shows many evidences of evolv- 
ing along the same lines as its notorious 
predecessors, which have confronted 
us with several of the most trying 
crises in American history. We can ill 
afford to meet one today as inde- 
cisively and ineffectively as in the past. 
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Planning and zoning 
for the flltUre. Most people plan for the future— 
for the education of their children, for their own progress and 
security, for their old age. Communities, too, have learned—some- 

times too late—the wisdom of making blueprints for future 

growth, A tool is the zoning ordinance. By Erling D. Solberg, 

agricultural economist. Farm Economics Research Division. 

LONG BEFORE the United States was 
formed, the tiny settlements along the 
Atlantic coast were adopting measures 
to restrain people from using their land 
in ways that would cause injury to 
others or to the community. 

The earliest measures grew out of 
unhappy experiences with explosions 
and fires and were simple regulations 
to keep gunpowder mills and store- 
houses outside a settlement. 

Market towns, like Boston, were au- 
thorized to assign locations for slaugh- 
terhouses, stillhouses, and buildings in 
which tallow was tried and leather was 
tanned. 

The early laws were passed in the 
interest of people's health, comfort, 
and safety. No more restraint was 
placed on the use of private property 
than was deemed necessary to protect 
the rights of others. 

As the country grew, cities and prob- 
lems grew. The way people used their 
land sometimes hurt others. Areas with 
mixtures of homes, stores, and factories 
sometimes ended as slums. Slums some- 
times became hazards to health, safety, 
morals, and the general welfare. 

As was the case many years before, 
vexing land-use problems resulted in 
the shaping of corrective measures. 
Separate zoning districts were created 
for homes, for business, and for indus- 
try. Conflicting land uses were thus set 
apart. Other zoning regulations were 
shaped to prevent overcrowding. This 
was done by limiting the height and 
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size of buildings. The same objective 
was attained by regulating the size of 
building tracts and yards. Larger lots 
with ample yards allow for fewer 
houses and fewer persons on an acre. 

A bursting of city boundaries in the 
booming 1920's brought unguided 
growth to the fringes of cities, but it 
was gentle compared to what was to 
come later. 

Urban expansion became an explo- 
sion after the Second World War. All 
over the country new forces trans- 
formed rural communities. Good roads 
and automobiles permitted city people 
to spread over the countryside. Farm 
people in great numbers found employ- 
ment and new homes in and near 
urban centers. 

Trade areas and daily commuting 
distances came to be measured in 
terms of travel time rather than in 
miles. Millions of people began to 
make hour-long morning and evening 
trips between home and work. Express- 
ways and higher permissible speeds 
brought outlying areas within com- 
muting zones. New suburbs burgeoned 
beyond suburbs, and beyond were 
scattered subdivisions. 

New communities took shape in 
forms that could not be foreseen, as 
pups of unknown ancestry may become 
dogs of unexpected size and shape. 
Urban expansion meant the building 
of many well-planned business and in- 
dustrial districts and attractive resi- 
dential suburbs,  but it also brought 
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ugly areas of haphazard growth and 
mixed uses—ribbon districts of road- 
side blight, dreary miles of honky- 
tonks, billboards, gas stations, junk- 
yards, shops, and homes. Yesterday's 
good residential areas came to look 
like un tended orphan tracts. 

In places there was a helter-skelter 
peppering of nonfarm dwellings on 
small rural tracts, premature subdivi- 
sions that were not sold, and scattered 
housing strung out along country roads. 

Mushrooming communities devel- 
oped fiscal ailments. Many improve- 
ments—roads, streets, schools, libraries, 
water and sewage facilities, and so on— 
were needed at once. Many citizens 
encountered an unexpected increase 
in assessments and taxes to pay for the 
necessary public services. Crowded 
highways and road hazards presented 
dangers. 

Some farmers faced new problems as 
subdivisions engulfed their farms. A 
few moved away with windfall profits 
from the sale of their land at high 
prices. Those who remained had higher 
taxes for public improvements and 
services that they did not need or want. 
Their farm plants were damaged, and 
their operating costs increased. 

As in colonial days, the problems 
stem from unwise relationships in the 
uses of neighboring tracts of land. In 
colonial days, however, the problems 
were obvious, and the corrective re- 
straints were simple. Today's problems 
are a complex mixture of fiscal mat- 
ters, public services, the use and chang- 
ing values of land, health, safety, and 
attitudes. 

Measures adopted in efforts to solve 
such problems should be preventive, 
rather than curative: They should pre- 
vent problems from arising. They re- 
quire a community plan, a general 
blueprint that will suggest how present 
and future public and private improve- 
ments and land uses should be related 
to each other. 

Has urban expansion swept through 
your community and left a host of 
problems? Is it only beginning or still 
ahead—and  have  preparations  been 
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made for the expected guest? Must 
room be found for urban growth— 
new homes, stores, factories, schools? 

A community can choose the pat- 
tern of its growth. It can sit idly by 
and allow the development of a hap- 
hazard mixture of conflicting land uses, 
or it can guide growth in such a way 
as to prevent uses that will be harmful 
to other landowners and to the com- 
munity. 

It can forestall a mixture of factories, 
stores, junkyards, and homes. It can 
allow the development of desirable res- 
idential districts and protect them with 
zoning regulations. It can regulate the 
size of lots to assure a safe separation 
of wells and septic tanks. It can enclose 
productive agricultural areas on the 
urban fringe in districts from which 
unwanted business and industry arc 
excluded. All these it can do for its 
safety, comfort, and its prosperity by 
planning and zoning. 

EVERYONE PLANS. YOU hear it every 
day: "I plan to build a new barn." 
"We plan to save our money for a va- 
cation." "We plan to build a new 
school." Each time, the speaker has 
examined what he possesses and has 
considered ways for obtaining what he 
or the group wants. Each plan em- 
braces problems, needs, and goals. 

A community plan is only a large- 
scale version of a family or group plan. 

The basic steps in preparing a com- 
munity plan are the same as in pre- 
paring one for a family. 

First, the community makes a care- 
ful study of what it has now. 

Second, it gives thought to its cur- 
rent and future problems and needs 
and to its potential. It decides what it 
wants in the future. This step involves 
the preparation of a master plan. 

The final step is for the community 
to develop practical ways to put the 
master plan into effect. 

WHAT DOES THE COMMUNITY have 
now? It has land, improvements, an 
economic base, local government, and 
people.   Essential   information   about 
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each of these may be presented on 
maps or in reports. 

Maps will be useful that show topog- 
raphy, mineral resources, soil types and 
land-use capabilities, streams and other 
sources of water, and present land 
uses. Areas used for industry, business, 
homes, farms, forests, and recreation 
are indicated. 

. Other maps will be needed to show 
the location of transportation facilities, 
public utilities, services, schools, parks, 
and other public buildings and im- 
provements. 

It will be well to have data on the 
economic base of present industries, 
trade and market areas, employment, 
wages and income, and the contribu- 
tion to the community's economic base 
from agriculture and related processing 
industries and supply firms. 

Information should be available 
about public activities in the commu- 
nity—the location of publicly owned 
lands; copies of plans of local, State, 
and Federal agencies to develop those 
lands; data on taxation and bonded 
debt; current public construction; and 
the cost of providing public services in 
various parts of the community. 

Copies will be needed of subdivision 
and zoning ordinances, if any exist. 

Highly important will be information 
about the people in the community; 
trends in the growth of population; the 
age distribution; educational levels 
and technical and trade skills; private 
and public housing and the rate of 
construction; and provisions and fu- 
ture requirements as to public welfare, 
health, and cultural life. 

Such matters will determine the 
amount and location of facilities that 
make a community worth living in— 
schools, churches, health clinics, thea- 
ters, libraries, community centers, ball- 
parks, swimming pools, townhalls, and 
many more. 

ASSEMBLING INFORMATION about 
what the community has is like taking 
inventory. It permits the community 
to base its plans on facts rather than 
guesswork.  This  second  step  in  the 
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planning process involves preparation 
of a master plan to guide growth. 

Planning for a community, like plan- 
ning for a family, is using foresight 
about its own needs and objectives. 
Growth brings changes, for better or 
worse, and problems that become 
harder to solve as time goes by. 

Each master plan therefore should 
have maps that show a desirable scheme 
of land use, including areas for new 
industry, business, homes, and agri- 
culture, if it is a rural community. 
More people will need more jobs, safe 
and convenient places to shop, attrac- 
tive homes, land for farming and gar- 
dening, and areas for rest and play. 
Determining the areas in a community 
that are most suitable for each of these 
land uses requires study. 

A   GROWING   COMMUNITY   also   needs 
new roads and streets, schools, public 
buildings, water mains, sewers, and 
other public facilities. Estimates of how 
many of these improvements a com- 
munity will need and when are based 
on population trends and on realistic, 
careful studies of expected industrial, 
business, and residential growth: An 
overinvestment in public improve- 
ments may become burdensome. 

Where should the proposed public 
improvements be located? Locations 
might be selected with a view to mak- 
ing the fullest use of present and pro- 
posed facilities. 

The location of public buildings, 
roads, and other facilities will influence 
the use made of land. Because their 
absence tends to discourage most kinds 
of nonfarm development, the com- 
munity's control over the location of 
facilities can foster its orderly growth. 

Most plans suggest ways for obtain- 
ing new development but try not to 
sacrifice what is valuable in the old. 
They reserve productive areas for agri- 
culture, but look far enough ahead to 
a time when it may be necessary to let 
them be turned to nonfarm uses. 

Thought should be given to guiding 
growth, where practical and feasible, 
toward  the less  productive  land  so 
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that the better lands are reserved for 
farming. 

A realistic safeguarding of the com- 
munity's agricultural base will benefit 
many persons besides those already on 
the land—those who own, operate, or 
work in plants that process farm prod- 
ucts and dealers, truckers, banks, mer- 
chants, and others who provide the 
goods and services that farmers buy. 

Planners should be aware of possible 
conflicts between urban and agricul- 
tural interests. Townspeople may object 
to smoke from smudge pots, dust from 
farming operations, noises and smells 
from farm animals, noise of tractors at 
unusual hours, and the spraying and 
dusting of crops. Water tables may 
drop because of pumping for subdivi- 
sions in some farming areas. Pollution 
of streams may affect water for irriga- 
tion. Drinking water from wells may 
be contaminated with septic tank efflu- 
ents. Farmlands may be flooded be- 
cause of runoff from roofs and streets 
of subdivisions. Trespass increases, par- 
ticularly at harvesttime. 

THE THIRD STEP is to put the master 
plan into effect. 

That is done by the government of 
the county or community and by pri- 
vate persons and concerns. The master 
plan is their guide in making public 
improvements—roads, schools, water 
mains, sewers—and the private homes, 
stores, factories. 

The success of the plan depends a 
great deal on the cooperation of pri- 
vate builders and developers—as well 
as on the interest, understanding, and 
support of the citizens. 

A way to gain that support is to let 
people know the purposes of the plan 
and to give them ample opportunity 
to express their views. Public hearings 
on the proposals give them this oppor- 
tunity; besides, they are necessary in 
a democracy. 

A good plan may be expected to re- 
ceive support from all groups, but a 
community will need to provide direc- 
tion and guidance through subdivision 
regulations, a sanitary code, a building 

code, and a sound zoning ordinance. 
The adoption of a plan or ordinance 

is in itself not the whole goal. It must 
be administered; that means it must 
be properly drawn up and subject to 
revision to keep step with developments 
and the wishes and needs of the com- 
munity. 

A GOOD ZONING ORDINANCE is a use- 
ful tool for assuring development ac- 
cording to the master plan. 

The ordinance sets forth the zoning 
districts in the community or county 
and specifies the uses permitted in each. 
Many agricultural counties and town- 
ships have three to five kinds of dis- 
tricts. Most county ordinances establish 
agricultural, residential, business, and 
industrial zones. Counties in the midst 
of rapid urban expansion may need 
two or more districts of each major 
type, as, for example, a zone for light in- 
dustry and another for heavy industry. 

Zoning districts and their related 
regulations are legal instruments for 
doing certain tasks for the community. 

Many factors need to be kept in 
mind in selecting suitable areas to zone 
for residences, business, industry, and 
farming. 

Places that are especially well suited 
to certain kinds of uses ordinarily 
should not be diverted to other uses 
that might conveniently be located 
elsewhere: If the best locations for fac- 
tories are zoned for houses, industry 
may go elsewhere. If the better soils 
are to be devoted to factories or homes, 
agriculture may be forced out, and a 
valuable agricultural base may be lost 
unnecessarily. 

The principles of zoning are based 
on commonsense and experience. Land 
zoned for residential areas should be 
well drained. To be avoided are low- 
lands that flood; low, wet areas; and 
places where soil is tight, unless sewers 
are provided. Such tracts might well 
be reserved for other uses, such as for 
recreation. Residential areas should 
have open spaces. They should be at- 
tractive and free of soot and grime. 
They should be convenient to parks, 
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playgrounds, schools, churches, shop- 
ping centers, and places of work. Own- 
ers of homes on them should have as- 
surance that conflicting land uses will 
never be permitted to encroach and 
lower property values. Roads and 
streets and water and sewer mains and 
other service facilities must be consid- 
ered. Often many tax dollars can be 
saved by guiding residential develop- 
ment to areas in which public services 
can be provided most efficiently. 

Proper zoning of residential areas 
will enhance the prosperity and well- 
being of any community. Most per- 
sons who move to the country prefer 
to live in one-family dwellings. Zoning 
should protect them by preventing in- 
vasion of conflicting land uses, over- 
crowding, and the depreciation of prop- 
erty values and the tax base. 

Regulations for. residential districts 
ordinarily permit harmonious uses of 
land and buildings and exclude all 
others. In one-family residential dis- 
tricts, for example, these uses usually 
are permitted: One-family dwellings; 
accessory buildings, activities, and uses 
not conducted as businesses; occupa- 
tions customarily conducted in the 
home by doctors and other professional 
people; buildings and facilities such as 
schools, playgrounds, parks, churches, 
libraries, and museums; and customary 
farming operations. Other uses may be 
permitted, depending on the wishes of 
the community. 

Uses ordinarily excluded from one- 
family residential zones include fac- 
tories, taverns, junkyards, billboards, 
roominghouses, trailers, stores, filling 
stations, and theaters. Industries may 
produce noise, smoke, fumes, and traf- 
fic. Stores may cause an increase in 
noise, litter, fire hazard, and traffic 
congestion. Areas of mixed uses—to 
repeat—require more costly roads and 
streets, water and sanitary facilities, 
and public services than do areas set 
aside for homes only. 

During the time it takes to change 
from a farming to a residential district, 
questions may arise about the keeping 
of animals.  Some zoning ordinances 
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contain no regulations. Others pro- 
hibit the keeping of some kinds of farm 
animals and farming operations; limit 
the numbers of animals that may be 
kept on small tracts; relate permissible 
numbers to tract sizes; or regulate the 
condition and location on the tract of 
animal shelters and roaming yards. 

It seems fair to exclude such enter- 
prises as commercial hog ranches, goat 
farms, and mink farms from areas that 
are zoned for residential use. 

No public purpose is fulfilled by 
applying regulations concerning the 
keeping of animals on farms, which 
have ample room. 

SEVERAL POINTS should be consid- 
ered in prescribing the minimum per- 
mitted sizes of building lots in resi- 
dential areas. If public water and 
sewer mains are available, building 
tracts may be small, although over- 
crowding should be avoided. If wells 
and septic tanks are used, lots must 
be larger to assure safe water supplies 
and sanitary fields for the septic tanks. 
Still larger tracts are required if farm 
animals are kept. 

The shape and the size of yards need 
to be specified. Wide, rather than long 
and narrow, tracts allow for adequate 
open spaces around the houses. Dwell- 
ings set far enough back from roads 
get less dust, noise, and fumes from 
traffic. Uniform front yards or setbacks 
add to the appearance of a district. 
Adequate backyards reduce the fire 
hazard from houses to the rear, afford 
a measure of privacy, allow more light 
and air, are a place for rest and recre- 
ation, and provide a safe place for play. 

Zoning ordinances often limit the 
height of residential buildings. One- 
family dwellings usually are limited to 
two and one-half stories, not more than 
35 feet in height. Church spires, barns, 
silos, poles, and so on may be higher. 
Restricting the height of buildings as- 
sures a fair sharing of view, light, and 
air; prevents the pocketing of dwell- 
ings, with gloomy, airless siderooms, 
between taller buildings; keeps one 
owner from taking advantage of the 
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open spaces provided by others; and 
controls the density of population. Tall 
buildings house more people and at- 
tract more traffic. Fires are more 
readily suppressed when houses are 
low. Homeowners may move away 
and values may decline when attrac- 
tive residential areas are invaded by 
buildings that do not harmonize. 

WHERE ARE THE BEST AREAS in 
a community for expected business 
growth and for new industry? Recent 
trends suggest some answers. 

Neighborhood shopping centers with 
ample off-the-road parking space for 
customers are springing up over the 
country. These centers, which consist 
of about a dozen stores, cater to the 
shopper's everyday needs. Even larger 
are the community shopping centers 
and regional shopping centers, which, 
like the neighborhood centers, are lo- 
cated near traffic arteries. OfF-street 
parking space and proper access lanes 
are necessary for all of them. The stores 
should not be close to the roadside. 

Industries have special needs. Mod- 
ern factory buildings of one or two 
stories are spread over a large acreage. 
Landscaping and off-street parking 
areas are provided. Land for industry 
should be fairly level, well drained, free 
from floods, and near transportation 
and utilities. Land fronting on navi- 
gable waters, areas near freeways (par- 
ticularly near important crossings), sites 
near major airports, and areas up to 2 
thousand feet wide between a main 
highway and railroad tracks are favored. 

A community that contains areas 
with these physical and locational qual- 
ities should not permit their use for 
residences. It will zone enough of this 
land for industry to take care of present 
and foreseeable needs. Until they are 
needed for industry, the reserved areas 
can be held in large tracts and used for 
farming. 

In many changing rural communi- 
ties, industry may well become an im- 
portant base of a new economic life. If 
suitable industrial sites are not avail- 
able, industry will look elsewhere. 
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Is THERE ROOM in your county for 
both urban growth and farming?—or 
must farming eventually go to make 
room for residential development and 
for new business and industry? 

In either instance, is the expected 
transition likely to be orderly and to 
make the best use of all land resources? 
Or, is the community's fertile soil likely 
to be sacrificed? 

Among factors other than fertility to 
be considered in zoning land for farm- 
ing are location, topography, and 
weather, including air drainage. Im- 
portant also are soil type and water, 
and the presence of irrigation, drain- 
age, and soil-conservation . improve- 
ments. 

Fertile soils are not irreplaceable in 
the sense that their crop yields cannot 
be replaced by farming elsewhere, but 
the fertile soil in a community is irre- 
placeable. Once converted to nonfarm 
uses and covered with streets and 
houses, it is not likely to be reconverted 
to farm use. 

Farmers should realize that zoning 
in their community protects them. 
Without zoning, their neighborhoods 
can easily become a dumping ground 
for activities that are excluded else- 
where. 

Farm-zoned districts may be grouped 
into three main classes. Those of the 
first class enclose agricultural areas 
that are closed to objectionable busi- 
ness and industrial uses. In the second 
group, nonfarm homes are also dis- 
couraged, but not barred. In districts 
of the third class, the zoning ordinances 
forbid the construction of nonfarm 
homes in agricultural areas. 

In districts zoned for farming, as in 
other kinds of districts, certain land 
uses are permitted and other uses are 
excluded. The specifications vary with 
localities. 

Regulations for general-farming dis- 
tricts in the first group usually permit 
all kinds of agricultural land uses, 
buildings, and activities, except farms 
for disposal of garbage and offal. Also 
permitted are residences, both farm 
and nonfarm, plus home occupations, 
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schools, churches, and the many other 
uses and facilities that are allowed in 
residential districts. Other uses that 
sometimes are permitted arc roadside 
stands that are owned and operated by 
farmers, plants for processing and stor- 
ing agricultural products, mining, 
quarrying, and earth-extraction in- 
dustries. Additional uses often al- 
lowed are noncommercial recreation, 
public utility buildings and facilities, 
and airports. 

Other uses and activities are ex- 
cluded from these farming districts 
and invited to other zones. Among them 
are most kinds of business and industry, 
except agricultural industries. Business 
activities that sometimes are expressly 
prohibited in farming districts are 
wrecking yards, taverns, public dance- 
halls, auto courts, and trailer camps. 

IN THE FIRST GROUP of districts, non- 
farm residences are permitted on 
building lots of suitable size. Usually 
subdivisions are made for nonfarm 
homes. They usually require more 
public services, including new schools, 
and so bring an increase in local assess- 
ments and taxes. In an effort to avoid 
these consequences and to retard pre- 
mature parceling, another zoning 
tool—the large minimum building lot 
or tract regulation—has been used in 
the second group of districts. Sizable 
minimums that range up to 5 acres 
have been required at times. (In a dis- 
trict near an airport in Colorado, a 
minimum of 20 acres was set.) Large 
building tracts discourage residential 
development in agricultural districts. 

A more direct approach is used in a 
third group of zoned farming districts. 
Only agriculture, a few related activi- 
ties that further the use of land for 
farming, and certain public and semi- 
public uses are permitted. All other 
uses, including nonfarm residences, are 
excluded. To be doubly sure, large 
minimum tracts ranging by districts 
up to 10 acres also are required. The 
designation of such districts is new in 
agricultural zoning, but—almost since 
the    beginning    of   zoning—suitable 
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areas have been set aside for homes 
and related uses only. In Wisconsin 
and adjacent States, large areas of cut- 
over lands that are of poor quality for 
farming have been set apart for for- 
estry and recreational uses only. In 
recent years, a growing number of ex- 
clusive zoning districts for business only 
and for industry only have been cre- 
ated. Now agriculture is catching up. 

The primary land uses in all exclu- 
sive-type farm zoning districts are 
agricultural. Other permitted land 
uses are secondary and accessory to 
farming. Residences are permitted 
only as accessory uses to the permitted 
agricultural uses. Usually the need for 
farmhousing varies with the intensity 
of farming and with its type. It in- 
cludes housing for owners, tenants, and 
others who work on the land. 

The various types of farming call for 
farm sites of appropriate but differing 
sizes. Intensive types of farming often 
are conducted on small tracts—for 
example, nurseries and greenhouses on 
I-acre tracts, poultry farms on tracts of 
3 to 5 acres, and feedlot dairies of 5 or 
10 acres. Zoning regulations reflect 
these differing needs. 

Districts zoned for farming and re- 
lated uses only have been created to 
protect general farming areas as well 
as areas of specialized farming, such as 
orchards, truck crops, dairying, and 
poultry farming. Districts range in size 
from a 35-acre zone used for growing 
field and greenhouse flowers to a dis- 
trict that contains 175 square miles 
and is devoted to several types of farm- 
ing. Whatever the prevailing agricul- 
ture or the size of the district, the 
zoning regulations need to be shaped 
to serve local needs. 

ADDITIONAL INFORMATION on plan- 
ning and zoning may be obtained from 
a number of sources. Nearest to home 
arc the planning and zoning agencies 
in most cities and in many towns, vil- 
lages, counties, and townships. Some 
States have State planning boards, de- 
velopment organizations, and similar 
agencies that may be helpful. Colleges 
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and universities in some States may be 
sources of information and aid. 

A professional organization in the 
planning and zoning field is the Ameri- 
can Society of Planning Officials, 1313 
East 60th Street, Chicago 37, 111. 

Among publications that may be 
helpful are Rural Zoning in the United 
States, Agricultural Information Bul- 
letin No. 59, January 1952, United 
States Department of Agriculture, 
Washington, D. C; The Ins and Outs 
of Planning, 1952, State Planning Sec- 
tion, New Jersey Department of Con- 
servation and Economic Development, 
520 East State Street, Trenton, N. J.; 
Your Community and Township Zon- 
ing, Circular Bulletin 184, February 
1945, Agricultural Experiment Sta- 
tion, Michigan State College, East 
Lansing, Mich.; How To Make Rural 
Zoning  Ordinances   More   Effective, 
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Circular 546, April 1957, Extension 
Service, College of Agriculture, Uni- 
versity of Wisconsin, Madison, Wis.; 
Farm Land Disappears, September 
1953, and Agricultural Zoning Makes 
Sense, September 1954, Agricultural 
Extension Service, University of Cali- 
fornia, Berkeley, Calif.; County Zon- 
ing in Illinois, Publication 109, April 
1952, Illinois Legislative Council, 
Springfield, 111.; Zoning in New York 
State, a Guide to the Preparation of 
Zoning Ordinances, 1952, Department 
of Commerce, State of New York, 112 
State Street, Albany 7, N. Y.; Princi- 
ples of Industrial Zoning, August 1951, 
National Industrial Zoning Commit- 
tee, 820 Huntington Bank Building, 
Columbus 15, Ohio; Zoning and Civic 
Development, January 1950, Chamber 
of Commerce of the United States, 
Washington 6, D. C. 

Since the last issue of the Democrat, a 
great excitement has prevailed throughout 
our town. At 6 o'clock^ Saturday evening, 
many of our prominent citizens seated them- 
selves at the door of the Land Office, that 
they might secure, in season, the door for the 
Monday morning following. Before break 
of day on Sunday morning, some fifty had 
gathered upon the steps and registered their 
names in a hook. This little hand continued 
to hold its own till afternoon, when many 
more were added. Evening came, and still 
larger numhers gathered. During the day, 
however, the speculators had been laboring 
to enforce the number system, which gave 
each man {settlers excepted) an opportunity 
of registering his chance to enter the Land 
Office and enter two quarter-sections of land. 

Outsiders, finding themselves thwarted on 
every hand, resolved to make one general 
rally, and if possible, crowd those at the 
door up so hard that they would yield their 
positions. At one time scores would rush up 
against them in front, then on the sides, then 
upon the front and side at the same time. 

These operations were continued, and 
were for the most part unsuccessful, from 
about five till nearly eight A. M., when 
more harsh means were used. We passed 
the office at about seven, and saw many who 

were nearly exhausted from fatigue, having 
stood upon their feet thirty-six hours. A con- 
stant agitation and clamor was kept up by 
the crowd on the outside, until many were so 
crushed that they fainted .... 

Window panes were broken out from a 
tier of lights above the door, and several 
buckets of water thrown upon the fainting 
ones below. The Register, seeing many were 
likely to he killed, and others badly injured, 
went upon the roof of the building, and de- 
clared that none who pushed or crowded 
should be served that day. This served to pro- 
duce the desired effect upon many; others 
were so much wrought up that they almost 
felt desperate. 

At g ó*clock the door opened, and many 
fell prostrate and nearly helpless upon the 
floor. To sum the matter in brief, we have 
never seen a more distracted and desperate 
set of men than were about that office. All 
were armed, and resolved to defend them- 
selves to the last. Mr. E. M. Downs of this 
place had a leg broken; a gentleman from 
Ohio had some two or three of his ribs 
broken, besides a large number of persons 
who were badly injured, but were fortunate 
enough to have no limbs broken.—Dubuque 
[Iowa] DAILY REPUBLICAN, June 19, 
1857. 



Planning for stability 
111 cl ^YQWC ctrCcL What some persons have come 
to call the Dust Bowl is a broad empire of good soil and big 

potentialities. It is also a land of little rain and recurrent drought, 
when unprotected soil may blow away. It is suited to range and 
pasture, but people forget that in the occasional years when 
moisture is barely ample and prices are good. Here are some 
helpful suggestions. By Erling D. Solberg. 

THE GREAT PLAINS is one of the great 
sections where the way land is used de- 
mands special attention and caution. 

It encompasses the parts of Montana, 
Wyoming, Colorado, and New Mexico 
that lie east of the Rocky Mountains; 
western North Dakota and South Da- 
kota; and Nebraska, Kansas, Okla- 
homa, and Texas. 

It is an area of recurrent drought 
and crop failures. Duststorms have oc- 
curred in all i o States, but the worst 
wind erosion has been in the southern 
part. People called it the Dust Bowl 
after the severe drought of 1931-1938. 

Drought struck again in 1950 and 
lasted until 1957, and there were more 
duststorms. 

The crops are good when moisture 
is ample. The soils usually are deep 
and rich in plant nutrients. People 
therefore are encouraged to expand 
the acreage in crops when a few suc- 
cessive seasons have fairly good rain 
and snow. If prices also are good, more 
virgin sod may be turned under and 
restored sod replowed. The hot winds 
come, the crops wither, and the soils 
blow. That has happened four times 
since the area was settled in the 1880's. 
Year after year of low rainfall leads to 
disaster. A lesson then is relearned: 
The long-term average precipitation 
must always be heeded in dry-farming 
areas. 

A precipitation of about 20 inches a 
year, the longtime average in the area, 
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is considered the minimum for grow- 
ing crops without irrigation. A serious 
error is to regard the rainfall of a series 
of wet years as permanent. 

Soil blowing is so frequent on some 
of the land or cropping is so hazardous 
that permanent retirement to pasture 
is desirable. Other lands are suitable 
for growing tilled crops under restricted 
practices, except in severe drought, 
when they, too, need to be protected 
by a cover of grass. 

The Great Plains Agricultural Coun- 
cil has estimated that almost 14 million 
acres of land in the Plains used for 
growing grain and other crops are 
physically unsuited for crops. Nearly 
15 million acres used for crops in 1957 
are considered suitable for crop pro- 
duction only part of the time. 

The dust falls on land in well-ad- 
justed agriculture and on land in un- 
stable agricultural uses—on the just 
and the unjust. It damages crops and 
pastures. The damage may be local 
or widespread. The soil from one field 
may settle across the line fence or be- 
yond county and State boundaries. 
Duststorms are an individual, local, 
State, and regional problem. 

The problem, the recurrent dust, is 
obvious. The causes seem clear. The 
remedies have been outlined, but shap- 
ing them has proved to be difficult. 

A 1956 publication. Program for the 
Great Plains, Miscellaneous Publica- 
tion No. 709, Department of Agricul- 
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ture, outlines a program for improving 
agriculture in the Dust Bowl : 

"The goal to be achieved is a more 
stable agriculture, more dependable 
sources of income, and progressively 
satisfactory livelihood for the people 
of the region. To achieve this goal, 
there must be widespread use of good 
soil management and water conserva- 
tion practices and adjustments in sizes 
and types of farms which will enable 
farmers and ranchers to effectively 
cope with the climatic hazards of the 
region." 

A necessary first step is to take in- 
ventory of soil capabilities—to step up 
the survey of soils of each farm in crit- 
ical wind-erosion sections in order to 
permit land-use adjustments on the 
basis of facts, rather than guesswork. 

Carrying out the program of needed 
changes in land use and suitable land 
and water conservation practices re- 
quires cooperative efforts of farmers, 
ranchers, civic and agricultural groups, 
and local. State, and Federal Govern- 
ments and agencies. It will involve out- 
lays for establishing conservation prac- 
tices, making needed improvements, 
and attaining adjustments in land- 
ownership and size of operating units. 
It will take time. 

Suitable measures to regulate the 
use of land can be helpful. 

THE MEASURES can shorten the time 
required to make needed changes in 
land uses and practices. Their objec- 
tives might be to restore wind-dam- 
aged lands physically; prevent the 
plowing up in the future of new areas 
of potential blow lands; prevent the 
recurrence of soil blowing after resto- 
ration in crop and pasture areas; pre- 
vent future wind damage to lands in 
normally safe farming areas; and 
encourage the blocking up of economic 
farming and ranching units. 

A final objective would be to protect 
conservation gains and still allow for 
future adjustments. The regulations 
might permit a temporary expansion 
of the acreages of grains and fiber 
during  periods  of national  need.  A 
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waiver of restrictions, with adequate 
safeguards, may be desirable under 
some circumstances. 

Existing measures for regulating the 
use of land could be employed, per- 
haps with some reshaping, to help 
attain the objectives. 

Available legal materials are the 
existing types of land-use measures 
and techniques. Among them are rural 
zoning, soil conservation district land- 
use regulations, easements, and pro- 
tective covenants. 

Public ownership of some acreage 
might have a place, perhaps with 
limits as to the length of time it can be 
held, the rights in land, and the total 
acreage. Questions arise as to the level 
of government that would administer 
measures to regulate the use of the 
land. 

Zoned districts have been created in 
some States to protect specified land 
uses and prevent the establishment of 
harmful uses. Harmful uses that were 
there before zoning are known as non- 
conforming uses and usually are 
allowed to remain. 

Zoning regulations may differ by 
districts, but all properties situated 
alike within a district must be treated 
alike. The regulations may be used to 
prohibit new uses that are harmful. 
They may not be used to compel the 
doing of specific acts. Zoning usually 
is on a local basis, but other units of 
government may pass zoning ordi- 
nances. 

Of the States in the Dust Bowl, all 
but counties in Texas and New Mexico 
and rural counties in Kansas, Nebraska, 
and Oklahoma had zoning powers in 
1958. The powers granted were intend- 
ed primarily to enable counties to in- 
fluence suburban development. None 
of the States in the Dust Bowl, except 
South Dakota, had expressly empower- 
ed their counties to enact zoning ordi- 
nances for regulating uses of agricul- 
tural land. 

Soil conservation districts, organized 
in most of the counties in the area, are 
empowered to adopt land-use ordi- 
nances if approved by a favorable vote. 
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District regulations may prohibit 
and compel. They may prohibit the 
use of land in specified harmful ways. 
They may require special methods of 
cultivation, contour plowing, strip- 
cropping, rotation of crops, terracing, 
and shifting any steep or erodible land 
from cultivation into trees or grass. 

Soil conservation district regulations 
as to use of land do not exempt existing 
harmful—nonconforming—uses from 
the regulations, as is done under zon- 
ing ordinances. Instead, land-use regu- 
lations may be used to compel the dis- 
continuance of harmful land uses and 
practices that existed before the regu- 
lations were passed. 

There are other differences. Zoning 
regulations are generally applied by 
districts that contain sizable areas. 
Land-use regulations may be applied 
by tracts within a district as small as a 
farm or a part of a farm. One has its 
roots in land uses; the other in land 
capabilities. Neither zoning restraints 
nor land-use regulations involve com- 
pensation for alleged or actual dam- 
ages. Both kinds of regulations are an 
exercise of public police powers. 

A SECOND GROUP of measures in- 
volves public acquisition and owner- 
ship of such rights in the land as are 
required to obtain the needed degree 
of control of land uses. The rights ac- 
quired might consist of all rights in 
lands that are subject to serious wind 
erosion. 

Another plan envisions public owner- 
ship of less than the whole bundle of 
rights. For payments or other consid- 
eration, only conservation rights might 
be acquired. Conservation rights in 
many areas might consist of cropping 
rights. All other property rights in 
blow lands (including the right to pas- 
ture and to harvest hay crops) would 
remain in private ownership. 

Publicly acquired conservation rights 
to restrict future uses of blow lands 
might be vested under either of two 
legal devices: By formal conveyance 
by the owner of a cropping easement 
or by a contractual promise in writing, 
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called a protective covenant, in which 
the owner agrees to the restrictions. 

An important legal difference exists 
between the two devices. An easement 
is an actual conveyance of rights in 
land. A protective covenant is a con- 
tractual promise, which normally is 
enforceable by an injunction not only 
against the contracting owner but also 
against someone taking title with 
actual or constructive notice. 

Easements and protective—restric- 
tive—covenants have been used in 
urban areas for many years. These 
legal devices, like early zoning, were 
shaped to gain urban objectives under 
urban conditions. Some reshaping 
might be needed to attain new objec- 
tives in rural areas. Certain difñcuities 
that require legislation may arise when 
control of land use in the Dust Bowl is 
contemplated by easements or protec- 
tive covenants. 

Easements and protective covenants 
are flexible. Regulations applied under 
them result from voluntary contracts, 
which may vary according to objec- 
tives and conditions. 

Other programs may be needed to 
bring a more stable agriculture to the 
Dust Bowl—those having to do with 
technical assistance, credit, aids and 
grants, research, and conservation im- 
provements. Changes in land use and 
adjustments in landownership and in 
sizes of farms and ranches will be 
needed. 

How and in what combination could 
existing regulatory tools, perhaps after 
some reshaping, be used to help do the 
tasks at hand in the Dust Bowl? Prob- 
ably there is no best way. Several com- 
binations of measures might be work- 
able. All likely combinations should be 
considered. 

Under one suggested arrangement, 
several kinds of regulatory measures 
could be used at the same time. Zoning 
regulations could be applied to gain a 
degree of control over the uses of land 
in broad areas. Easements or protec- 
tive covenants could be used to attain 
more precise control of land uses on 
specific properties. 
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Soil conservation district regulations 

could also be applied to specific prop- 
erties and used as emergency meas- 
ures. Possibly, for best results, the ad- 
ministration of some of the measures 
might be at a level of government 
higher than the local. Possibly, also, 
application of land-use regulatory 
measures in the Dust Bowl should pro- 
ceed by planning districts of suitable 
sizes. 

Agricultural lands within planning 
districts might be enclosed in farming 
zones. Their boundaries might be 
drawn in broad outline to separate 
lands that are suited mainly to farming 
from lands that are suited mainly to 
grazing. Farming zones might consist 
largely of land classes I, II, and III and 
grazing zones largely of land classes IV 
through VIII. The first three classes 
are suited for cultivation but with in- 
creasing risks of damage, which are 
slight, moderate, and severe, respec- 
tively. Class IV land is suited for oc- 
casional cultivation only. Land in 
classes V, VI, and VII are suited for 
grazing or forestry. Lands in class VIII 
are useful for wildlife, watersheds, or 
recreation. 

Both of the proposed kinds of zoning 
districts, if adopted, would contain 
lands in stable agricultural uses, as well 
as lands in actually or potentially un- 
stable agricultural uses. The first cate- 
gory, comprising lands in stable uses, 
probably would include the lands in 
classes I, II, and III (suitable for till- 
age and for growing feed crops) and 
land in classes VII and VIII (suitable 
for grazing or other less extensive uses). 
The second category, lands in unstable 
uses, would consist of lands in classes 
IV, V, and VI. These two broad cate- 
gories would be made a basis for 
differential treatment. 

Lands in the unstable-use category 
may or may not have been used for 
crops. They may now be in use for 
growing cash crops or supplementary 
feed or for pasture on virgin or restored 
sod. Past, present, and prospective land 
uses have long been a basis for regu- 
latory differentials. 

In districts to be zoned for farming, 
four agricultural uses and activities 
might be permitted, with reservations. 

Cash crops could be grown without 
restrictions on lands in classes I, II, 
and III. They could be grown as per- 
mitted nonconforming uses on lands 
with cropping histories in classes IV 
through VI. Supplementary feed crops 
could be grown without restrictions on 
lands in classes I through VI. All classes 
of land could be used for pasture. 

Land could be used without restric- 
tion for farm or ranch headquarters 
and for such related activities and uses 
as are necessary or convenient. 

In districts that are to be zoned for 
grazing, five uses and activities might 
be permitted. Lands of any class could 
be grazed. Supplementary feed crops 
could be grown without restriction on 
lands in classes I through VI. Cash 
crops could be grown as permitted non- 
conforming uses on lands with crop- 
ping histories in classes I through VI. 

Any land could be used without re- 
striction for ranch headquarters and 
for related activities and uses that arc 
necessary or convenient. Existing farm 
headquarters could be considered a 
nonconforming use. 

Zoning regulations could be used in 
the proposed grazing zoning districts to 
discourage future parceling of ranching 
units to establish new farms on lands 
suited primarily for grazing. Such zon- 
ing would forestall pressure to grow 
cash crops and allay tax burdens. 

Zoning restrictions might be used in 
farming and grazing zones to prevent 
an enlargement of areas that are likely 
to blow. The regulations might pro- 
hibit the breaking of virgin sod on 
lands in classes IV through VIII and 
restored sod on the same classes, if the 
intent to grow future crops has been 
abandoned legally. In both kinds of 
zones, land-use regulations might be 
used to require the carrying out of con- 
servation practices that prevent or min- 
imize soil blowing. 

In the zoning plan I presented, tra- 
ditional rights in nonconforming uses 
would be fully respected. Other regu- 
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latory measures are suggested for ob- 
taining the needed conservation con- 
trol on land in unstable uses, especially 
lands that are nonconforming. 

Conservation problems and objec- 
tives may differ considerably with re- 
spect to these lands. The control meas- 
ures would have to be clear and firm— 
but also flexible as to time, area, scope, 
and method of application. 

Conservation control of lands in un- 
stable uses, especially nonconforming 
tracts, might be attained through crop- 
ping easements or the right to limit 
cropping under protective covenants. 

The agency selected to administer 
the regulatory measures might acquire 
the necessary conservation rights in 
land in a number of ways and at vari- 
ous times. 

It might acquire the needed rights 
by purchase of fee simple interests (ab- 
solute or full ownership), followed by 
resale of lesser interests, not including 
conservation rights. It might buy only 
the needed conservation rights. The 
expenditure of public funds for restor- 
ing grass cover (and possibly for other 
conservation purposes) might be con- 
ditioned on the transfer to the agency 
of the needed conservation rights. 

Both techniques—easements and pro- 
tective covenants—permit tract-by- 
tract regulation. Both permit acquisi- 
tion of conservation rights to proceed 
at the same pace as the overall con- 
servation program. Under both kinds 
of legal measures, the scope of the con- 
servation rights acquired might vary 
with land-capability classes and with 
conservation needs. 

Cropping might be restricted on 
classes IV, V, and VI lands, whether 
in large blocks or small tracts. The 
blocking up of ranch pastures might 
be aided by prohibiting cropping of 
isolated tracts in classes I, II, and III. 

Either regulatory measure might in- 
clude provisions, with proper safe- 
guards, for temporary waiving of con- 
servation rights in times of national 
need on designated classes of land. 
Permanent waivers might be author- 
ized if restricted land is needed for the 
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growing of feed, irrigation develop- 
ment, or nonfarm purposes or if future 
technological advances permit crop- 
ping without harming the land. 

The passing years, since early settle- 
ment, have seen regulatory measures 
shaped and reshaped so they would 
serve in an ever-changing environ- 
ment to attain an old and familiar 
objective: To prevent land uses that 
cause injury to others and to the com- 
munity. 

Regulatory tools, like farm tools, 
need to be designed for the tasks they 
are to do. Old tools, shaped for other 
jobs in other places, such as cities, 
could not be expected to work well in 
the Dust Bowl. New regulatory tools 
will be needed there. Will new tools be 
forthcoming? The decision rests with 
the people of the States concerned, 
acting through their legislative bodies 
and regulatory agencies. 

The Great Plains 

0  Boundary of major 
areas where land damage [ 
wind erosion has occurred 
Damage has also occurred in 
other widely scattered areas. 

•;      '.'.:;     ■    ..rjs'y  .:hni,l?C':l   .ue.ii. 

Junel,1957 



Safe, efficient, and 
attractive highways. The idea of control 
and regulation, especially of private property, is objectionable to 
many in a society based on free enterprise. Accidents, ugliness, 
inefficiency, exploitation, and needless expense also are objection- 
able. We are free to choose one set of ideas or the other for the 
highway systems we are now building. By Erling D. Solberg. 

ONCE IT WAS a proud, pleasant thor- 
oughfare, and it bore a proud name. 

Now you get through it as fast as you 
can, but that is not fast, for the trucks, 
the parked cars, the stoplights, and its 
width, too narrow now for the traffic 
it handles, slow you down, sometimes 
to no progress at all. 

Every fourth building, once very 
likely the home of a prosperous family, 
seems now to have a sign. Tourists. 
Every third house, perhaps with a false 
front, has a sign: Beer, Pizza, Groceries, 
Aunt Minnie's Cafe, Joe's Hotdog Shoppe, 
Ice Cream, Soft Drinks. Others offer in- 
surance, real estate, used cars. The rest 
are stores that seem to have no busi- 
ness, whatever their brave, bright 
lights and their gaudy pretensions; a 
few that people live in; a few, falling 
down and unkempt, adjoin auto grave- 
yards or junkyards. Equally depressing 
are recurrent blocks of weed-grown 
vacant lots—vacant except for the bill- 
boards clamoring for your attention. 

It's name? It may be the Baltimore 
Pike, which leads from the Nation's 
Capital to the University of Maryland 
and the Agricultural Research Center 
at Beltsville; the route of kings, U. S. 
loi, south of San Francisco; U. S. 99, 
the main road south of Seattle; high- 
way 70, the route from Nashville to 
Memphis and Little Rock. It may be 
in your own State, for such roads 
radiate from most large cities. 

They are the result of a failure 10 or 
20 years ago to plan for an increase in 

traffic. They also are a lesson for the 
future. They are ugly, unsafe, and 
costly. 

A study of traffic accidents on about 
400 miles of highway in Minnesota 
disclosed a direct relationship between 
traffic accidents and the number of 
access points—the customers' drive- 
ways to a business establishment, of 
which every ribbon-developed high- 
way has many. The sections of highway 
with the most commercial access points 
had the most accidents. Advertising 
signs also seemed to have a connection 
with the number of accidents—the ac- 
cident rate was higher on roads and 
streets that had the most signs. 

The empty, weed-grown lots—what 
will happen to them? Will they be de- 
veloped for business? Very likely not, 
for only 2 or 3 percent of the developed 
area of the average community is used 
for business. Then for homes? Very 
likely the lots are overpriced for homes; 
even at lower prices, they might not be 
wanted for homesites. 

You wonder about the future of the 
business in such roadside districts, 
where congestion is bad. Possibly a 
bypass will soon be built to divert 
traffic around it. Will a bypass hurt 
business and lower property values? 

Something of an answer is given by 
the experience of two Indiana towns, 
Lebanon and Kokomo, where bypasses 
were opened to divert through traffic 
around the central business sections. 
Parking problems and  congestion in 
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the downtown areas were eased greatly. 
Total business increased 3.7 percent in 
Lebanon but dropped 4.4 percent in 
Kokomo. In both towns, businesses 
that catered to local customers in- 
creased, while businesses that served 
through traffic (such as tourist courts, 
service stations, and eating places) de- 
clined. Gains and losses in the two 
towns varied greatly according to the 
type of business, of course. Business 
moved to the bypasses, where a num- 
ber of new business establishments 
were opened. They may attract cus- 
tomers away from the central business 
district—and in time there might have 
to be bypasses to bypass the bypasses. 
That has happened elsewhere. 

The problems I have mentioned 
arise from the uses made of the land 
that borders the roads. They affect the 
traveling public, taxpayers, farmers, 
suburban homeowners, and States and 
counties. 

For motorists, who foot the bill for 
new roads made necessary by con- 
gestion, highways should be safe, 
efficient, and attractive. Homeowners, 
who live in the suburbs or in the 
country and work in the city, are 
troubled about their travel time. 
Farmers and others who use the high- 
ways to move their products to market 
have higher hauling costs because of 
slow traffic. Businessmen themselves 
worry about the prospects for their 
districts—what will happen to Aunt 
Minnie's cafe and Joe's hotdog em- 
porium? 

Two TYPES of measures are available 
for controlling the uses of land ad- 
jacent to highways. 

The first involves the purchase or 
condemnation of rights essential to 
roadside development. It entails public 
ownership of strips of land along the 
highway, besides the land needed for 
the roadway. 

Private use of the margin of the road 
and access to the road itself can there- 
by be prevented. Sometimes, instead 
of outright purchase of these strips of 
land on the margin, easements—the 
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right to control their use—in the strips 
are acquired. 

The second type of measure entails 
the exercise of zoning and similar 
police powers. 

ZONING has been used to restrict the 
uses that may be made of land that 
borders roads, to specify the distance 
between buildings and the roads, to 
locate offstreet parking facilities, to 
provide appropriate access points, and 
to regulate billboards and signs. 

Roadside zoning regulations are ap- 
plied oftenest as part of a community 
zoning plan. Some States have created 
strips along both sides of highways. 
These long zones are a few hundred 
feet to i thousand yards wide. 

The degree of regulation and restric- 
tion on roadside development to insure 
safety, comfort, and orderly growth 
depends somewhat on the classes of 
highways and the volume and desti- 
nation of the traffic. 

Highways have been classified in 
various ways—as Federal, State, coun- 
ty, and local, or as interstate, primary, 
secondary, and local. Primary and 
interstate highways link States and the 
larger cities. They carry the heaviest 
workload, much of which is through 
traffic. Secondary highways, less trav- 
eled, connect smaller centers, and in- 
clude farm-to-market roads. Local 
roads serve mainly local traffic. 

Opposition to control also may in- 
crease with the volume of traffic, be- 
cause then the interests of owners of 
roadside land may conflict with the 
interests of the traveling public. Many 
business enterprises have been located 
on roadsides, although the develop- 
ment has resulted in increased traffic 
hazards, followed by a reduction in 
permissible speeds and a decline in 
traffic-carrying capacities. This con- 
flict of interest has given rise to several 
control measures. 

IN A FEW YEARS much traffic will be 
diverted from existing roadside busi- 
ness areas. 

The Federal-Aid  Highway Act of 
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1956 calls for the construction in 13-15 
years of an interstate system of high- 
ways. Access to them from abutting 
land will be fully or partly controlled 
by a public agency. Access may be 
denied except at selected public roads, 
intersections, or interchanges. 

Construction of the new system of 41 
thousand miles began in 1956. The 
cost has been estimated at 34 billion 
dollars. Over these major arteries will 
flow, at expressway speeds, a large 
share of the Nation's long-distance, 
passenger car, bus, and truck traffic. 
The Congress has provided some safe- 
guards to insure that their safety, effi- 
ciency, and appearance will not be jeop- 
ardized by commercial exploitation of 
roadsides, but other safeguards have 
been suggested as being needed also. 

FEDERAL AID up to 90 percent of the 
total costs has been authorized for the 
purchase of rights-of-way and construc- 
tion. 

Upon request of a State, the Secre- 
tary of Commerce may acquire rights- 
of-way for it. Title to the lands ac- 
quired, including an interest in land 
needed to control access from adjoin- 
ing land, may be taken in the name 
of the United States. (Actually, most 
States buy in their own names the 
needed rights-of-way.) The Secretary 
of Commerce later must convey title 
to the lands or interests in lands ac- 
quired to the respective States. 

In States that do not provide control 
of access, through zoning, easements, 
or in other ways, however, title to the 
outside 5 feet of rights-of-way must be 
retained by the Secretary. Ownership 
of these 5-foot strips will enable the 
Federal Government to control access 
and development on the roadsides. If 
at a later time the laggard States, if 
any, make provisions for control of ac- 
cess that are satisfactory to the Secre- 
tary of Commerce, then the reserved 
strips must be conveyed to them. 

The Secretary will insist upon effec- 
tive control measures. Public safety and 
large public investment are involved. 

Many States presumably will con- 
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trol access along new interstate high- 
ways in the same way as the Federal 
Government. By purchase or condem- 
nation, they will acquire ownership of 
strips of land or easements that are 
essential to roadside development. Fed- 
eral-aid funds may be used for these 
purposes. Other States may control ac- 
cess by means of regulations applied 
under public power known as police 
power (similar to zoning) without pay- 
ment of compensation. 

When no prior right of access exists, 
as along new highways, the courts are 
fairly well agreed that owners of abut- 
ting land are not entitled to compen- 
sation for denial of direct access. The 
courts are not in such clear agreement, 
however, regarding a State's right to 
limit access without paying compensa- 
tion when it converts an existing high- 
way into one with controlled access— 
marginal service roads or access to 
other convenient roads must then be 
provided or be available. 

THE STATES had in operation 4,600 
miles of expressways with full or par- 
tial control of access in 1956. 

Some people have suggested that new 
Federal laws will be needed to control 
billboards along the new highways on 
the grounds that billboards are haz- 
ards when traffic moves at expressway 
speeds because they distract a driver's 
attention, obscure official signs, and 
they spoil the countryside. 

Others maintain that billboards will 
help prevent accidents by making driv- 
ing less monotonous and keeping driv- 
ers from dozing. They say also that 
motels, restaurants, service stations, 
hotels, and other businesses depend on 
roadside advertising to attract custom- 
ers. Many persons feel that any control 
of billboards should be left to the States 
and communities. 

The Congress considered several bill- 
board-control bills in 1957. One meas- 
ure would have authorized the use of 
matching funds (90 percent Federal 
and 10 percent State) for buying ad- 
vertising rights along 500-foot strips 
adjoining rights-of-way. A second pro- 
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posai was to increase Federal highway 
aid in States that control billboards. 
The State could use the additional 
funds to buy easements, or they could 
control roadside signs with zoning laws 
and use the funds saved for other high- 
way purposes. A third proposal would 
reduce Federal allotments unless the 
State passes zoning laws barring bill- 
boards within 750 feet of the outer 
edges of pavements. The zoning laws 
would be administered by State offi- 
cials. None of the bills was passed. 

Essentially similar bills were intro- 
duced in 1958. 

Two States passed laws in 1957-1958 
to regulate billboards. Vermont prohib- 
its the erection of advertising signs, with 
certain exceptions, within 750 feet of 
controlled-access highways. Maryland 
prohibits billboards within 600 feet of 
all interstate routes and expressways. 
Exceptions include signs offering the 
premises for sale or lease and signs 
advertising produce grown, products 
made, and services performed on the 
premises where the signs are. 

LOCAL AND STATE police powers have 
been exercised to control access. Bill- 
board regulations also have been im- 
posed at both levels. 

In the past, however, ordinances for 
roadside zoning have been adopted 
only by local governments, including 
counties and townships. The roadsides 
of many primary, secondary, and local 
highways have been zoned by rural 
units of government as part of a com- 
munity zoning plan. Suitable districts, 
embracing roadside properties, have 
been zoned for farming, homes, busi- 
ness, industry, or other uses. Road- 
sides zoned in this way exist in most 
States. County zoning ordinances that 
apply only to road-bordering lands 
along specified highways have been 
adopted, however. 

Such zoned districts may be grouped 
into three classes, based primarily on 
restrictions placed on business activities. 

The first type excludes any and all 
kinds of business establishments from 
areas extending a stated distance—for 
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example, i thousand feet—on both 
sides of specified highways. 

The second type is the roadside- 
service district. Business in these zones 
is restricted primarily to activities 
needed for servicing through traffic. 
Among the businesses permitted are 
motels and auto courts, service sta- 
tions, restaurants and similar estab- 
lishments, and certain kinds of retail 
stores and recreational facilities. 

Roadside-service districts are tied to 
through highways. The zones are long 
and narrow to serve the traveling pub- 
lic better. Reasonable groupings of a 
variety of establishments are more con- 
venient than isolated filling stations 
and other businesses strung along the 
road for miles. Furthermore, roadside 
service zones serve better if ways are 
made for the motorist to stop or to go 
through, as he desires. This is facili- 
tated by the provision of suitable 
drive-in parking space. Some ordi- 
nances prohibit curb parking in order 
to keep roads open for traffic. 

The third type of roadside zone, the 
general roadside business district, is 
designed to serve both travelers and 
residents. These zones usually permit 
the conventional kinds of retail stores, 
service stations, commercial recreation 
facilities, and light manufacturing. 

Regulations that pertain to each of 
these three types of roadside districts 
usually include provisions for setbacks 
and offstreet parking, restrictions on 
outdoor advertising, and sometimes a 
measure of control over the design of 
buildings. 

Trends in business areas may fore- 
shadow the decline of roadside busi- 
ness districts, especially ribbon dis- 
tricts that depend on the local people 
for trade. Shopping centers, which are 
near rather than on traffic arteries 
and have convenient offstreet parking 
space, are winning increasing favor. 

Which kinds of regulations, if any, 
are justified along local roads? 

Most frequently applied are regula- 
tions that require buildings—farm and 
nonfarm—to be set back stated dis- 
tances from the right-of-way.  Some- 
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times deeper setbacks are required 
along busy highways than along less 
traveled local roads because heavier 
traffic increases noise, dust, and fumes. 
Traffic dangers also are lessened by 
adequate sight distances, especially at 
intersections. 

Commercial uses, including stores, 
taverns, and billboards, are often 
barred from areas that are zoned agri- 
cultural or residential. These restric- 
tions are usually applied areawide, 
rather than along the roadsides only. 
The exclusion prevents an invasion by 
activities that may be injurious to the 
neighborhood and that generates traffic 
on local roads. 

Only a beginning has been made in 
protecting primary and secondary and 
local highways with zoning. The total 
of zoned mileage is small, and regula- 
tions often are poorly administered. 
Fewer than half of the counties in the 
United States had authority in 1958 
to zone. 

Merely granting zoning power to 
counties and townships does not assure 
adoption or enforcement of adequate 
controls. The community or its neigh- 
bor may have poor regulation or none 
at all.  Local pressures may cause a 
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gradual breakdown of the regulations. 
Good roadside zoning often ends at 

a political boundary—but the road 
passes through. 

Roadside zoning ordinances in the 
past were mainly local products. The 
benefits from zoning of this kind accrue 
in large measure to the general public, 
however. The State's investments in 
the arterial roads are protected, and 
traffic safety is enhanced. Roadside 
landowners, on the other hand, may 
receive little or no benefits. In fact, 
their interests may be served by pre- 
venting zoning. 

A large job remains to be done. 
Local action is likely to lag where bene- 
fits are largely nonlocal. As has hap- 
pened in the past, unsolved problems 
of land use may prompt the shaping of 
new zoning techniques. The best solu- 
tion in some States may be to have a 
State highway agency zone some classes 
of roads. In other States, coopera- 
tive State-county zoning of the road- 
sides may be most effective. State aids 
might be paid to counties that provide 
a designated standard of roadside zon- 
ing protection, or a State agency might 
be empowered to do the zoning job, if 
a county fails to do it after notice. 

Rural Development Program 
PILOT COUNTIES AND AREAS.  1957-68 



Public development 
Ol rGSOU.rCGS# This chapter, which is intended pri- 
marily for specialists, officials, and economists, discusses the 
Nation's policy of public development of land and water proj- 
ects—an expression of its interest in the use of natural resources. 
Public programs have had many forms in our history. Many 
policy issues remain unsettled, however. Some of the activities 
have been criticized widely. By William A. Green, Harry A. 

Steele, and Mark M. Regan, Land and Water Section, Farm Eco- 
nomics Research Division. 

PUBLIC PROGRAMS to develop our natu- 
ral resources embrace many activities 
and purposes. 

Among them are zoning and regu- 
lating the use of land and water; form- 
ing districts for resource manage- 
ment; collecting basic physical and 
economic data; conducting research 
on the use and control of resources; 
giving technical assistance to private 
individuals and organizations; making 
incentive payments to stimulate the 
development of resources; formulating, 
designing, and evaluating projects; in- 
stalling and maintaining projects for 
development of the resources; and 
marketing products and services pro- 
duced by the projects. 

The origins of many of the activities 
and policies can be traced to legislative 
acts, court decisions, and administra- 
tive findings since early in the 19th 
century. Nine Federal legislative ac- 
tions have made significant contribu- 
tions toward moulding existing policy 
on the development of water resources. 

The Rivers and Harbor Act of 1824 
authorized the engineers to remove 
specified sandbars and "sawyers, 
planters and snags" from the Missis- 
sippi and Ohio Rivers as an aid to 
navigation. The Congress in 1879 
established the Mississippi River Com- 
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mission and instructed it to prepare 
flood-control plans for the lower Mis- 
sissippi Valley. 

The National Reclamation Act of 
1902 authorized the Federal Govern- 
ment to undertake surveys, to design 
and construct irrigation projects fi- 
nanced from the Reclamation Fund 
(set up to operate as a revolving fund), 
and to contract with water users for re- 
payment, without interest, on the 
capital investment. The act provided 
also for the installation of powerplants 
to assist in construction or to pump 
water. 

The first Federal expenditures spe- 
cifically for flood control on the Mis- 
sissippi and Sacramento Rivers were 
authorized in 1917. 

The Federal Water Power Act of 1920 
established a Federal Power Commis- 
sion and authorized it to conduct sur- 
veys of waterpower potentialities of 
river basins throughout the United 
States. 

The National Flood Control Act of 
1936 authorized a nationwide program 
of flood control, the major costs to be 
borne by the Federal Government. 

The Flood Control Act of 1938 largely 
removed the already limited require- 
ments for non-Federal participation 
called for in the 1936 act. 
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The Watershed Protection and Flood 
Prevention Act of 1954 authorized the 
Department of Agriculture to cooper- 
ate with local interests in planning and 
constructing water-resource projects in 
small watersheds. 

The Water Pollution Act of 1956 au- 
thorized the Federal Government to 
cooperate with State and local govern- 
ments in the solution of problems of 
stream pollution. 

The authorizing legislation requires 
an estimate of funds needed for the 
proposed improvements and in most 
instances an estimate of financial re- 
turns or benefits. Usually the coopera- 
tion of local groups is required in the 
construction of a project. Sometimes 
they must bear a small portion of the 
cost. Some legislation requires that a 
part of the initial cost be repaid to the 
Federal Treasury. 

FROM THE GROWING need for water 
and the economies inherent in large- 
scale projects, two concepts have 
evolved. 

The first was that a land and water 
project should be developed for mul- 
tiple purposes to achieve fuller utiliza- 
tion of natural resources and better use 
of materials, labor, technical skills, and 
other economic resources needed for 
the project. 

The second extended multipurpose 
planning to an entire river basin. All 
important relationships between the 
many parts of the land and water re- 
sources of a river basin are taken into 
account. 

The major purposes in planning 
for river basins and watersheds in- 
clude flood prevention, erosion cen- 
tro], drainage of agricultural land, 
generation of electric power, irriga- 
tion development, navigation, pollu- 
tion abatement, development of fish 
and wildlife values, creation of recrea- 
tional facilities and values, and care 
of municipal, industrial, and agricul- 
tural water supplies. 

Adequate consideration of these pur- 
poses and functions requires many 
kinds of technical knowledge and skill 
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and the close cooperation of Govern- 
ment agencies and public adminis- 
trators. 

The Federal Government has spent 
twice as much since 1940 on the de- 
velopment of water resources as it did 
in the previous 150 years. Annual Fed- 
eral appropriations for this purpose 
have exceeded 1 billion dollars in re- 
cent years. 

Public investments are needed in de- 
veloping resources primarily because 
private investors are not in a position 
to take account of all the economic and 
social values of multiple-purpose proj- 
ects and lack the means of acquiring 
the necessary managerial control. 

Much of the stimuli and restraints 
of the market place that guide the use 
of resources in the private economy 
are lost in public investment programs. 
The profit motive of the private econ- 
omy may not lead to full economic use 
of natural resources, but it does tend 
to prevent uneconomic investment of 
other resources in ill-advised projects 
and activities. 

Individual investors and private firms 
ask two questions before they invest: 
Will the contemplated use of resources 
bring financial returns greater than 
their cost? Will their contemplated use 
be more profitable than other availa- 
ble alternative uses? A decision to in- 
vest capital ordinarily requires an af- 
firmative answer to both questions. 

ECONOMIC ANALYSIS is something of a 
substitute for the stimuli and restraints 
of the market place that are sacrificed 
when economic resources are diverted 
from the private economy into public 
projects. 

The aims of economic analysis in 
public-land and water programs are 
to provide assurance that the total 
economic returns from projects will 
equal or exceed the economic cost, 
facilitate the formulation and design 
of public projects that will maximize 
the surplus of benefits over costs, and 
help us compare projects as to eco- 
nomic efficiency. 

These aims are embodied or implied 
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in Federal legislation providing for the 
programs and are reflected in policy 
statements of the Federal agencies that 
administer them. 

Most of the economic analysis of 
public water-development projects is 
known generally as benefit-cost analy- 
sis. The end results of a benefit-cost 
analysis are expressed as a benefit-cost 
ratio. The intent of the ratio is to show 
the mathematical relationship between 
net economic gains (benefits) expected 
from the project and the economic 
cost. 

The project is usually considered to 
be economically justified if benefits are 
greater than costs. The economic justi- 
fication of a project that has a high 
benefit-cost ratio is rated above a 
project that has a narrow ratio. 

Sometimes we stress too much the 
benefit-cost ratio as the sole measure 
of economic justification. The poten- 
tial value of benefit-cost analysis in 
project formulation often is more im- 
portant. 

The benefit-cost ratio has meaning 
as a measure of economic justification 
or comparative efficiency only when 
the projects being considered have 
been formulated properly. 

The preparation of a plan that will 
bring the greatest net benefits may re- 
quire a benefit-cost analysis of many 
alternative plans. Involved in the anal- 
ysis are such factors as the functions to 
be included in the project, the physi- 
cal capacity and design of each struc- 
ture or feature, and the inclusion or 
exclusion of each structure or feature 
in the plan. 

An adequate test of the full range of 
possibilities requires a more elaborate 
series of computations than has yet 
been attempted. The new high-speed 
statistical machines and improvements 
in mathematical techniques should re- 
sult in more rapid progress in this 
phase of economic analysis in planning 
a project. 

Benefit-cost analysis is potentially 
useful also in the selection of projects 
as parts of a program. For a given 
amount  of investment  funds,   maxi- 
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mum benefits can only be obtained by 
choosing projects yielding the greatest 
benefit in relation to cost. 

Factors other than the benefit-cost 
ratio also may have to be taken into 
account in selecting projects. A proj- 
ect with a lower benefit-cost ratio, for 
example, might be chosen to ease dis- 
tress in an area of unemployment in 
preference to a project with a higher 
benefit-cost ratio in an area of full 
employment. 

The individuals and agencies having 
to do with benefit-cost analysis de- 
cided long ago that the prevailing eco- 
nomic concepts and methods appro- 
priate for private investors were not 
adequate for a public evaluation. 

The Federal Interagency River Ba- 
sin Committee in 1946 made the first 
concerted attempt to develop a com- 
prehensive body of evaluation con- 
cepts for this purpose. Its Benefit-Cost 
Subcommittee aimed to "formulate 
mutually acceptable principles and 
procedures for determining benefits 
and costs of the water resources proj- 
ects." It prepared a scries of reports 
on current practices. A final report, 
"Proposed Practices for Economic 
Analysis of River Basin Projects," was 
published in 1950. The subcommittee 
and its successor, the Evaluation Stand- 
ards Subcommittee of the Interagency 
Committee on Water Resources, have 
continued to study problems not fully 
resolved in the report. 

The intent of the report was to bring 
about more uniform standards and 
procedures among Federal agencies. 

It also pointed up the problems 
of concern to other individuals and 
organizations. 

Contributions in improving the theo- 
retical foundations of benefit-cost anal- 
ysis outside the Federal Government 
include those by economists in the 
University of California, the Univer- 
sity of Chicago, Harvard University, 
the State University of Iowa, and 
Montana State College. 

Research undertaken by Resources 
for the Future, the program of a water 
resources   seminar   at   Harvard,   re- 
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search in the University of Chicago, 
and activities of the Committee on the 
Economics of Water Resource Devel- 
opment of the West of the Western Ag- 
ricultural Economics Research Coun- 
cil also have helped to clarify the eco- 
nomic issues involved and stimulate 
research in benefit-cost analysis. 

Benefit-cost analysis also has received 
attention from several special commis- 
sions and study groups created or 
sponsored by the Federal Government: 
The Commission on the Organization 
of the Executive Branch of the Govern- 
ment, 1949 (the first Hoover Commis- 
sion) ; a Panel of Consultants on Second- 
ary or Indirect Benefits of Water Use 
Projects, retained by the Department 
of the Interior, 1952; the President's 
Water Resources Policy Commission, 
1950; the President's Advisory Com- 
mittee on Water Resources Policy, 
1955; the Commission on Organiza- 
tion of the Executive Branch of the 
Government, 1955 (the second Hoover 
Commission); and the Missouri Basin 
Survey Commission, 1953. 

Their reports have recognized the 
important role of benefit-cost analysis 
in developing river-basin programs, 
but most have been critical of benefit- 
cost analysis as practiced by Federal 
agencies concerned in the development 
of water resources. 

THE POINTS OF VIEW of private con- 
cerns and governments differ, al- 
though both attempt to maximize the 
returns from the use of economic 
resources. 

Private firms are interested mainly 
in values that will be reflected in their 
financial statements and returns to the 
operators and owners of the business. 

Governmental bodies are interested 
in all of the effects of the projects upon 
the society that they represent. A State 
government, for example, is concerned 
mainly with the sum of all beneficial 
and adverse effects on all citizens of the 
State; and the Federal Government 
similarly is concerned with the aggre- 
gate effects of a project on the Nation. 

From a Federal viewpoint, the major 
445509°—58 30 
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attributes of a benefit-cost analysis are 
that it should account for all beneficial 
and adverse effects (benefits and costs) 
and that it should evaluate products 
and services in accordance with antici- 
pated national requirements. 

The calculations of a private indi- 
vidual in considering the development 
of new agricultural land, for example, 
would include the benefits expected 
from price-support or subsidy pro- 
grams. The public viewpoint requires 
that such values be deleted or that the 
analysis otherwise account for the off- 
setting adverse effects that would be 
borne by others. 

The evaluation of a proposed navi- 
gation project provides another illus- 
tration. From a private viewpoint, the 
expected transportation service would 
be valued entirely on the basis of 
expected freight rates and quality of 
service. From a public viewpoint, the 
analysis should take additional ac- 
count of the adverse effects on other 
forms of transportation. 

In developing a power site on a river, 
a private utility would center attention 
on the value of power produced by the 
plant. It might omit consideration of 
such functions as control of floods and 
erosion, the improvement of agricul- 
tural land, and beneficial effects on 
hydroelectric installations owned by 
others. Consideration would be given 
all these aspects in formulating and 
evaluating the effects of a public 
project. 

In another situation, the public 
viewpoint would demand considera- 
tion of effects that would not enter 
customary trade channels, such as fish 
and wildlife values. The private firm 
probably would disregard them. 

A BASIC PRECEPT in the Benefit-Cost 
Subcommittee's report in 1950 was 
the principle of basing economic costs 
on "resource productivity in alterna- 
tive use." When goods and services are 
utilized for any purpose, a major eco- 
nomic impact of that action is to pre- 
clude their employment in alternative 
uses. The values that would have re- 
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suited from alternative uses are the 
true economic costs of the resources 
used in the project. 

Thus defined, the annual cost of a 
project is parallel and comparable to 
its annual benefits, and the resulting 
comparison of efficiency is between 
two annual volumes of economic out- 
put. If a benefit-cost ratio is greater 
than unity, the output of goods and 
services is increased by diverting re- 
sources from other uses to construct 
and operate a project. The resulting 
benefit-cost ratio is not likely to pro- 
vide the measure of economic effi- 
ciency desired unless costs are evalu- 
ated in accordance with this economic 
concept. 

The application of this notion of 
economic cost to benefit-cost analysis 
is complicated by the lack of knowl- 
edge concerning the specific alterna- 
tives to project development. 

The expected annual value of output 
from the use of economic resources in 
the private economy, however, must 
be sufficient to cover depreciation of 
plant and machinery (capital stock); 
cover the value of all resources used 
annually in operating the enterprise; 
pay interest on bonded and similar 
indebtedness; pay all taxes levied 
against business firms by Federal, 
State, and local governments; and 
compensate the owners of the firm for 
the use of funds and the bearing of 
risk. These prospective conditions are 
required to attract resources into 
private investments. 

Research in the various sectors of 
the private economy can provide 
reasonably satisfactory estimates of 
returns from the use of capital re- 
sources as evaluated by the private 
viewpoint. 

Many of the problems, conclusions, 
and procedural principles outlined in 
the following sections arise from 
adhering to the concept of "economic 
cost." The discussions of commodity 
prices, interest rates, and tax treat- 
ment in project analysis, for example, 
are closely related to this definition of 
cost. 
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THE DEVELOPMENT of product and 
service prices and their application to 
the physical products and services 
expected from a project is an essential 
element in benefit-cost analysis. Uni- 
form pricing concepts are required in 
order to use benefit-cost analysis in 
the justification, formulation, and 
selection of projects. 

If the product from one project 
function is overvalued in relation to 
the products of other functions, the 
project cannot be formulated properly 
and its economic efficiency cannot be 
measured accurately. If adequate 
estimates of the value of so-called 
intangible project effects are lacking, 
there is no easy way in which they 
can be compared with the products 
from competing project functions. 

Because the factors of demand and 
supply influence the price, the prices 
applied should reflect conditions in 
which the factors are in balance. Each 
factor puts a limit on the price that 
can be applied appropriately to any 
given project effect. 

The demand restriction is imposed 
by the relative preference of con- 
sumers for an additional amount of a 
product or service in relation to all 
other products and services that satisfy 
consumers' wants. The price attached 
to a given product must be such that 
the additional production would clear 
the market. 

The supply restriction is established 
by the cost of producing additional 
products or services required to satisfy 
market demand. If this factor is 
adequately considered in the develop- 
ment of price estimates, the benefit- 
cost ratio will measure the relative 
economic efficiency of producing a 
given product between project and 
alternative nonproject means. 

Because supply and demand deter- 
mine prices, each requires careful 
analysis when one tries to derive 
estimates of prices. Expected future 
prices, rather than current or historical 
prices, should be used in the evalua- 
tion of project benefits. 

An essential step is to evaluate the 
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future need, prospective supplies, and 
technological developments that are 
expected to influence the efficiency 
and costs of production. 

An equally essential step for products 
sold on a national market is to trans- 
late this analysis into a schedule of 
projected commodity prices. 

Local and regional studies are neces- 
sary to derive a schedule of projected 
prices representative of conditions 
expected to prevail in the market area 
of the project. These studies are con- 
cerned with expected local and re- 
gional markets in relation to the 
national market for products sold 
nationally and an analysis of supply- 
requirement conditions for the prod- 
ucts and services that would serve 
only a local or regional market. 

An example of an analysis of future 
conditions of supply and demand and 
their conversion into a schedule of 
projected prices on a national basis is 
the studies of projected prices and farm 
costs by men in the Department of 
Agriculture. Examples of local and 
regional studies made for benefit-cost 
analysis are the ones made by the 
Federal Power Commission in esti- 
mating the future power market and 
power values for different regions. 

Inflationary and deflationary trends 
should be removed from the analysis of 
commodity and service prices so that 
a constant dollar may be used in com- 
paring project costs and benefits. 

A PROBLEM in the evaluation of 
benefits arises because there is no 
readily available price for some prod- 
ucts and services—such as fish and 
wildlife, recreation, and pollution 
abatement. They often are not in- 
cluded in the economic analysis, al- 
though this limits the usefulness of 
benefit-cost ratios and forces the ana- 
lyst to rely on physical descriptions. 

Even though the establishment of 
competitive market prices for some of 
these items is not likely, unit prices that 
are reasonably comparable to other 
prices used in evaluation of other proj- 
ect functions can be derived. 
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Procedures for deriving such values 
involve estimating a demand schedule 
for the so-called intangible effects and 
estimating the cost of providing similar 
goods and services by alternative 
means. Studies are needed to develop 
the type of comprehensive treatment 
of cost and benefits necessary to make 
benefit-cost ratios more meaningful. 

UNIT PRICES used in establishing 
costs of projects should represent the 
value of the required resources in al- 
ternative use—the prices that others 
are willing to pay. 

These cost prices may be close to 
their value, as indicated in the market 
during periods of full employment. 
Market-determined prices may not 
represent the alternative-use value in 
periods of widespread unemployment 
or if the project is in an area that has 
unemployed labor and resources. Spe- 
cial studies are necessary in such 
periods to estimate a set of prices that 
take into account the unemployment 
of resources that could be expected if 
the project were not undertaken. 

Special economic studies are needed 
in estimating the alternative use and 
resulting values for resource items that 
are not priced on a competitive mar- 
ket. Examples in connection with agri- 
cultural projects are management and 
risk-bearing services and family labor, 
the return for which is seldom sepa- 
rated from the return to other pro- 
ductive factors. 

COSTS OF RESOURCES required for a 
project are determined by their value 
and expected productivity in alterna- 
tive uses. Their value is measured by 
the pricing of the resources at the time 
of use. The interest charge should 
represent their annual productivity. 

The report of the Benefit-Cost Sub- 
committee suggested that the Federal 
borrowing rate would serve as a rea- 
sonable approximation of society's time 
preference for present goods over future 
goods and also as a measure of the 
productivity of alternative investments. 

But it pointed out that because of 
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public taxing authority and the result- 
ing security in Government obliga- 
tions, the Federal borrowing rate did 
not reflect the risk. The report suggest- 
ed that predictable risk associated with 
a project should be taken into account 
by making conservative estimates of 
benefits and by assuming a restricted 
life for the project. 

The report also recognized the pos- 
sible need to include an allowance in 
the interest rate for residual risks that 
cannot be considered fully in other 
ways. 

The subcommittee's recommenda- 
tions on interest rates have been ques- 
tioned as to their theoretical adequacy 
and from the standpoint of practical 
application of risk allowances in plan- 
ning and evaluating a project. 

Some analysts have suggested that 
the allowance for risk should be in- 
cluded in the interest rate and that 
the Federal borrowing rate falls short 
of representing the productivity of pri- 
vate investments. 

Questions center on the adequacy 
of the long-term Federal borrowing 
rate in benefit-cost analysis as a full 
measure of the productivity of re- 
sources in alternative use. 

Additional analysis and review of 
analysts' conclusions would be needed 
before they can be accepted as an 
alternative standard for interest rates 
in analysis of benefits and costs. 

In the meantime, the deficiencies 
that may result from using the Federal 
borrowing rate in the economic analy- 
sis of projects can be minimized by 
using the same interest-rate standard 
in estimates involving cost compari- 
sons of the project and alternative 
means of production. Current pro- 
cedural practices generally do not en- 
tail this type of comparison or any 
other appropriate adjustment. 

AN EQUALLY IMPORTANT unresolved 
question in benefit-cost analysis con- 
cerns taxes. 

The report of the subcommittee 
said that the major tax problems in 
benefit-cost analysis are "changes in tax 
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revenue of local governmental units 
affected by the project, which are not 
fully balanced by changes in govern- 
mental expenses of the same unit" and 
"the effect of taxes on the value of 
benefits when calculated on the basis 
of cost from an alternative source, as 
in the case of power." 

The report a]so stated: "To the ex- 
tent that taxes are reflected in the 
market prices of goods and services, 
such taxes, whether income or prop- 
erty, will have been considered in esti- 
mating the value of goods and services 
used or produced in water resource 
development projects. . . . 

"When the benefits of a Federal 
project are evaluated on the basis of 
the cost of producing similar products 
from an alternative, private cost 
should include taxes that would be 
payable." 

In treating costs, the same tax rate 
would be applied to both the project 
and the most likely alternative. Such 
rates would be based on expected in- 
creases in the cost of governmental 
services. 

For hydroelectric power projects, an 
allowance for taxes is included as a 
cost of the project. For other functions 
or types of projects, cost estimates gen- 
erally take no account of taxes—either 
in the benefit-cost ratio or in compar- 
isons of costs between the project and 
alternative sources of production. 

The treatment of tax costs in an 
analysis of benefits and costs should 
be in accord with the principle that 
it should be comprehensive in its ac- 
counting of beneficial and adverse ef- 
fects. Then the project would be ana- 
lyzed so as to reflect the real costs and 
social values for both the project and 
the alternative sources of similar prod- 
ucts and services. 

The way in which taxes are consid- 
ered and the extent to which they are 
included in the economic analysis can 
be of controlling significance in jus- 
tifying and formulating projects. 

A method of attaining comparable 
consideration of taxes is to use the 
same tax standard for calculating non- 
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project production costs as that used 
in computing project costs. 

Another method is to include a tax 
allowance in the cost estimates com- 
parable to the tax component in prices 
used for computing the benefits of a 
project. The allowance will vary from 
project to project, depending on the 
commodities or services produced. 

One of these two procedures is neces- 
sary to assure that the analysis permits 
comparisons of economic efficiency. 
Comparable treatment is equally im- 
portant for the formulation of projects. 

There appears to be growing recog- 
nition now that economic analysis is 
essential to assure efficient use of the 
resources required for project develop- 
ment, although benefit-cost analyses as 
currently made frequently arc defec- 
tive, lack comparability, and so are 
less useful than they could be. 

VARIOUS COMMISSIONS have noted 
that organizational and administra- 
tive arrangements are often an impor- 
tant barrier to satisfactory planning of 
land and water projects, including 
benefit-cost analysis. 

Among the observations by commis- 
sions are: 

Except for general evaluation stand- 
ards prescribed by the Bureau of the 
Budget and cooperation of the Federal 
agencies in the development of eco- 
nomic concepts and principles through 
the Evaluation Standards Subcommit- 
tee, there is no effective mechanism for 
achieving uniform evaluation proce- 
dures between agencies. Even within 
major Federal resource-development 
agencies, arrangements for review and 
procedural guidance are not always 
adequate. 

It is not customary to include de- 
tailed evaluation data and procedures 
in project reports. Consequently the 
present system of interagency review 
is less effective than it could be in 
improving benefit-cost analysis. 

Time schedules for surveys are often 
set without adequate time for accurate 
economic evaluation. 

Responsibility for benefit-cost anal- 
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ysis is frequently delegated to agency 
personnel not trained adequately in 
economic analysis. 

Expert assistance and advice from 
individuals and groups outside re- 
source development agencies are not 
fully utilized. 

Because the functions of benefit-cost 
analysis and project formulation fre- 
quently are not integrated, adequate 
application of benefit-cost data in the 
development of plans is impossible. 

SEVERAL SPECIAL COMMISSIONS and 
study groups have made general sug- 
gestions concerning the organization 
of resource-development programs that 
would have important influences on 
benefit-cost analysis. 

These groups generally have not cen- 
tered their attention on benefit-cost 
analysis, but their recommendations 
on changes for project planning would 
affect favorably the economic analysis 
as well as the overall process of project 
planning. 

A noteworthy example is the report, 
"Water Resources PoJicy," issued in 
1955, by a Presidential Cabinet Com- 
mittee made up of the Secretaries of 
Agriculture, Defense, and Interior. 

Among the committee's recommen- 
dations were: 

That the present program of basic 
data collection (such as rainfall, 
streamflows, and hydrology) be accel- 
erated and be programed and carried 
out on a more consistent and definite 
basis. 

That an organization plan be 
adopted to provide or establish: 

the position of coordinator of water 
resources to provide Presidential direc- 
tion to agency coordination and to 
establish principles, standards, and 
procedures for planning and develop- 
ment of water resources projects; 

an independent board of review to 
analyze the engineering and economic 
feasibility of projects and report to the 
President through the coordinator; 

regional or river basin water re- 
sources committees, with a permanent 
nonvoting chairman appointed by the 
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President and with membership com- 
posed of representatives of all Federal 
departments and States involved; and 

a permanent Federal interagency 
committee, advisory in character, on 
water resources, to be established 
under the chairmanship of the coordi- 
nator, composed of principal policy- 
makers of the agencies concerned. 

That evaluations of water projects 
by all agencies be on a uniform basis, 
requiring balanced consideration of all 
benefits and costs which can reason- 
ably be measured in dollars, as well as 
consideration of other values not 
readily expressed in monetary terms. 

That each major water resources 
project be separately authorized by 
the Congress. 

That, as a general policy, all inter- 
ests participate in the cost of water 
resources development projects in ac- 
cordance with the measure of their 
benefits; that the Federal Government 
assume the cost of that part of projects 
where benefits are national and wide- 
spread and the beneficiaries are not 
readily identifiable; that power and 
municipal and industrial water users 
pay the full cost of development; that 
where projects are primarily local, and 
the beneficiaries are clearly identifi- 
able, the Federal Government's con- 
tribution should be limited, with non- 
Federal interests bearing a substantial 
portion of the construction costs of the 
project as well as the replacement, 
maintenance, and operation costs; and 
that under certain conditions the 
Federal Government may bear a 
higher proportion of the costs. 

EVEN WITHIN the general framework 
of the present organizational structure, 
relatively minor changes in arrange- 
ments and procedures could lead to 
more adequate and effective benefit- 
cost analysis. The interagency com- 
mittee on water resources could ask 
each functional agency or department to 
prepare detailed procedural guides and 
to specify minimum standards on the re- 
porting of the results of the economic 
analysis in the project reports. Thus, 
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the agencies that deal with recreation, 
in cooperation with the Evaluation 
Standards Subcommittee, might be re- 
quested to develop detailed procedural 
standards and guides for the evalua- 
tion of recreational benefits. The sub- 
committee might also be asked to 
review the procedural guides thus 
developed to assure that accepted 
principles are followed and to assure 
comparability between functional pro- 
cedures. 

In addition to its inherent advantage 
of obtaining a degree of comparability 
within and between resource develop- 
ment agencies, this procedure would 
enhance the value of interagency 
review. In addition, the procedural 
guides of each project function would 
serve as a basis for critical review by 
interested individuals and organiza- 
tions and hence could be used for im- 
provement in procedural  techniques. 

DESPITE ITS DEFICIENCIES, the need 
for benefit-cost analysis and its value 
in the development of land and water 
projects is clear. It is the only device 
that sets forth meaningful criteria for 
decisions on public investment in land 
and water projects. 

Opportunity exists for improving 
benefit-cost analysis. 

Some of the potentially fruitful lines 
of endeavor for this purpose are to : 

enlist the assistance and advice of 
leading economic analysts outside the 
Federal Government to help resolve 
issues of theory and principle; 

increase efforts to collect relevant 
basic data; 

develop and improve planning tech- 
niques further to facilitate a more 
complete consideration, of alternative 
water-control methods, scales of de- 
velopment, and combination of project 
functions; 

improve present administrative ar- 
rangements and devices for achieving 
comparability in procedures; 

and carry on special research efforts 
to derive economic values for those 
project effects now considered as 
intangible. 
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THE EMERGING problems of ownership 
and control of public lands stem from 
growing, changing national needs and 
the competition among those who 
want to use the lands. 

Conflicts over the use, management, 
and disposition of public lands have 
made many chapters of American his- 
tory, but the ways in which needs for 
public land are changing during the 
second half of this century differ from 
those of earlier years. 

The need and the demand for most 
of the diverse services of public lands 
have multiplied in response to large 
increases in population and income 
and related developments. The timber 
harvest from national forests, for ex- 
ample, is about three times greater 
than during the wartime peak. The 
recreational use of national parks and 
national forests has increased greatly. 
Exploration for minerals, especially oil 
and uranium, has intensified. Mili- 
tary needs for land have expanded. 
The watershed—the water-produc- 
ing—function of public lands has 
grown in importance. 

Therefore people have begun to re- 
examine existing arrangements and 
possible alternatives to facilitate use, 
development, and protection of Fed- 
eral lands. 

We review some of the proposals for 
altering present arrangements relating 

to ownership and control of national 
lands and give some attention to the 
much smaller total of State and local 
public lands. 

We approach this task in no doc- 
trinaire spirit. Our touchstone is the 
best possible multiple use. The com- 
mon quest is for effective and equi- 
table ways of organizing to administer 
our public estate for a changing best 
combination of the diverse uses in re- 
sponse to our changing national needs. 

Government agencies hold public 
lands subject to a variety of interests, 
claims, and rights of private persons. 
The Government in a broad sense is a 
trustee. It holds and manages the public 
lands for the benefit of the citizens of 
the country. 

Various types of advisory boards and 
associations of local users have evolved 
for most Federal lands. These groups 
cooperate with Federal land-managing 
agencies in several ways. They may 
advise and make recommendations as 
to administration of the Federal graz- 
ing lands. Some board members act 
unofficially as mediators and arbitra- 
tors when disagreements arise over dis- 
tribution of the range among individ- 
ual operators. Local associations often 
make substantial contributions in cash 
and otherwise toward protection and 
improvement of Federal rangelands. 

In short, there is a vast network of 
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private rights and interests in and 
responsibilities toward the Federal 
public lands. Uncle Sam owns the 
lands, but millions of individuals and 
groups have legal rights and certain 
privileges to use and to reap benefits 
from this national estate, according to 
established laws and rules and customs. 
Uncle Sam's ownership does not mean 
that Federal agencies have complete, 
exclusive, and absolute control of the 
land the Government owns. 

A PROPOSAL TO DISPOSE of major 
parts of the Federal lands therefore 
cannot be a simple solution to the in- 
tricate problems of adjusting the mani- 
fold rights, privileges, and interests 
that private persons and public bodies 
now have in the lands. 

State ownership and private owner- 
ship have been proposed as alterna- 
tives to present Federal holding of the 
public domain. The proposals raise 
issues that relate to redistribution of 
rights and interests in land and to ways 
in which such changes, if adopted, 
would affect the use, protection, and 
development of the land. 

In the early days of the development 
of the United States, large areas of 
Federal land were granted to the 
States, usually for such public purposes 
as common schools, agricultural col- 
leges, and hospitals or in the hope that 
the States would reclaim swamp or 
irrigable lands. This policy of disposal 
to States was intended to encourage 
the development of vast areas of un- 
settled land, the establishment of new 
States, and the creation of schools as 
areas became settled. As the Nation 
continued to grow and the population 
spread to the borders of the country, 
the need for (and the possibility of) 
major grants to many States dimin- 
ished, and the policy of making large 
grants was abandoned. 

A companion measure to grants of 
Federal land to the States was the 
disposal to private persons and railroad 
companies to induce people to leave 
the settled areas and push westward 
into  unknown  territory.  To provide 
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this incentive, laws were enacted to 
make it possible for individuals to ob- 
tain Federal land free of charge or by 
very low payments. 

The selection of Federal lands by 
private persons was left pretty much to 
the desires of the individual. Although 
the acreage that could be taken by one 
person was limited by law, the location 
of the tract was left to the individual. 
Ways often were found to circumvent 
the laws restricting the acreage that 
could be acquired by one person. 

It became apparent in the early 
1900's that the land-disposal policies 
of the Federal Government meant 
serious abuse of the land. Many fron- 
tier farmers tilled their lands until crop 
production fell off. Then they moved 
to new areas. Timber was cut without 
regard for proper management. Grass- 
lands were overgrazed. Fires burned 
uncontrolled over large areas. The 
philosophy was that the supply of land 
was inexhaustible and that there was 
no need for any type of management. 

An aroused public opinion halted 
the headlong disposal practices, and 
late in the 19th century began the 
present era of reservation of Federal 
lands for the public good. 

Generally speaking, the lands re- 
served in Federal ownership are those 
least desirable for agricultural pur- 
poses—desert or semidesert areas or 
lands too mountainous to be attractive 
to early settlers. 

Additional lands have been bought 
by the Federal Government and added 
to the reserved areas. Other tracts also 
have been turned over to individuals. 
States, and local governments by sale 
or through exchange for other tracts. 
Usually the areas purchased by the 
Federal Government have been sub- 
marginal or wornout lands or those of 
such low productivity that a decent 
living cannot be made from them. 

MANY ARGUMENTS have been ad- 
vanced for and against the retention of 
lands in Federal ownership: That Fed- 
eral ownership deprives the States of 
tax revenues and that private owner- 
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ship would mean more efficient man- 
agement and protection—or that the 
annual payments received by States 
from the Federal Government as a 
share of receipts offset the loss of rev- 
enue from taxes. 

The payments are based on gross 
receipts received from the sale of 
products and the use of Federal land. 
They vary among States and among 
agencies. Many other contributions in 
kind benefit States and counties—fire 
control, reforestation, road construc- 
tion and maintenance, developments 
for recreation, and other services that 
the Federal Government provides on 
its lands. 

If these lands were in State or private 
ownership, the States, local govern- 
ments, and individuals would be 
obliged to bear the costs. The Federal 
receipt-share payments, plus contri- 
butions in kind, often more than offset 
the taxes that State and local govern- 
ments would get from the lands. 

Advocates of Federal ownership 
also aver that history has shown that 
abuse and mismanagement of private- 
ly owned lands sometimes has resulted 
in a reversion of the lands to public 
ownership. 

Although there has been a tendency 
toward better management of private 
and public lands, a feeling is strong 
that most lands presently owned by the 
Federal Government can be best pro- 
tected against fire, insects, and other 
harmful things and managed by na- 
tional agencies and should be retained 
for the benefit and enjoyment of the 
people. 

There is an equally strong belief that 
no major additions to the Federal 
lands should be made. Disposal or 
acquisition of small tracts to provide 
better management or to meet special 
needs generally is acceptable, but pro- 
posals for major acquisitions or dis- 
posals have encountered opposition. 

Thus Federal public-land policies in 
the past emphasized disposal, reserva- 
tion for designated major uses under 
permanent administration of Federal 
agencies,   limited   custodial   manage- 

ment of most of the remaining public 
domain, and limited acquisition of 
marginal and special-use lands. 

Apparently we are now in the early 
stages of an era of more intensive man- 
agement for multiple uses, with minor 
disposals, acquisitions, and exchanges 
needed for efficient management. 

That is a difficult but potentially re- 
warding course to follow. It makes us 
face many questions concerning the 
kinds of governmental and coopera- 
tive arrangements most appropriate 
for implementing the underlying policy. 

IT is IMPORTANT to have good ar- 
rangements for pricing the products 
and services of Federal lands and 
workable arrangements for investing 
funds for development. We must also 
face questions about Government or- 
ganization to administer the land, the 
role of cattlemen's associations and 
similar nongovernmental groups, the 
place of official advisory boards of land 
users, and the participation of State 
and local governments. 

Timber sales from Federal lands for 
commercial purposes are usually made 
by competitive sealed bids or an oral 
auction. No bids are accepted that are 
below a minimum price, established by 
appraisal. The competitive-bid meth- 
od is much the same on all types of 
Federal land, but the appraisal meth- 
ods vary among agencies. Appraisals 
of the Forest Service are based on the 
proposition that timber is worth the 
selling value of the products manufac- 
tured from it, minus the cost of pro- 
duction and a margin for profit and 
risk to the purchaser. Selling value 
minus cost of production is the con- 
version value, which is split into two 
parts—a margin for profit and risk to 
the purchaser and a stumpage fee to 
the Government. 

All costs and returns in Forest Serv- 
ice appraisals are based on the concept 
of an operator of average efficiency in 
the locality. It is presumed that the 
stumpage under appraisal will be 
manufactured into products of the 
highest value for which it is suited. 
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The selling value is computed at the 
stage at which there is first a true mar- 
ket for the product in its particular 
state of manufacture. Lumber, pulp- 
wood, poles, and posts are the usual 
products for which selling values are 
ascertained and used in appraisals. 
Appraisals for sale to a log market are 
seldom used except in the Douglas-fir 
region of Oregon and Washington. 

All costs of production of the prod- 
ucts for which returns are computed 
are allowed in the appraisal, except 
interest on borrowed capital and in- 
come taxes. Allowance for them is in- 
cluded as a margin for profit and risk. 

Estimates of costs and returns are 
based on records of industrial experi- 
ence during a period selected and 
stated by the appraiser. The period 
selected should be long enough to form 
a reasonable basis for the determina- 
tion of conversion value. A specific 
base period is necessary to facilitate 
comparisons with other appraisals. 

The two basic reasons for selling 
Federal timber by competitive bid are 
to insure that the Federal Government 
receives a fair value for the timber and 
to allow all interested persons a chance 
to bid on the timber. 

Oral bidding is used if strong com- 
petitive interest may be expected. It is 
used also when there is an established 
operator in the area in which the 
sealed-bid method might mean that 
the successful bidder would be an out- 
side purchaser who would process the 
timber at some location remote from 
the area. Thus a timber-dependent 
community would be deprived of an 
opportunity for employment. Oral 
bidding gives the locally established 
operator a chance to meet the highest 
bid. 

Timber may be sold without com- 
petitive bid when the volume offered 
does not exceed a certain appraised 
value, which varies slightly among 
agencies. The Forest Service may sell 
timber without bids if the appraised 
value does not exceed 2 thousand dol- 
lars. The maximum for the Bureau of 
Land  Management  is  2.5  thousand 
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dollars. Even if the amounts are below 
the maximum, however, timber is sold 
by bid if competitive interest exists. 

Except for relatively minor amounts 
of timber cut under free-use permits, 
timber on lands administered by the 
Department of the Interior is sold in 
the open market at not less than an 
appraised price. Sale may be by sealed 
bids or oral auction or both. 

Timber is sold by agencies of the 
Department of the Interior, chiefly 
from the Oregon and California Re- 
vested Lands, Indian reservations, and 
the unappropriated public domain. 
Some timber is sold from wildlife 
refuges when cutting is in accord with 
the primary purposes of management. 
Sales are made in national parks only 
of timber cut along rights-of-way for 
highways or on sites for buildings, or 
it may be salvaged and removed to 
prevent the spread of insects or disease. 

THE FEES charged for grazing use 
on Federal lands generally are not 
determined by competitive bidding. 
Grazing fees for national-forest lands 
are set administratively. 

Base grazing fees on the national 
forests were developed in 1931. They 
were derived from a study of the 
rentals paid to private persons, corpo- 
rations. States, Indian reservations, 
and Federal Government agencies for 
use of comparable grazing lands. The 
study covered several years and areas 
large enough for fair comparisons. 

Base fees thus determined were then 
correlated with livestock prices. The 
periods 1921 to 1930 for cattle and 
1920 to 1932 for sheep were selected 
as representing complete price cycles 
for each industry. The average price 
received by producers in 11 Western 
States during these periods was estab- 
lished as the base livestock price. 

Grazing fees since 1931 have been 
raised or lowered from the base as the 
average price of livestock has varied 
from the base livestock price. Average 
livestock prices for the preceding year 
are obtained each January from the 
Agricultural Marketing Service. The 
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percentage of increase or decrease over 
the base livestock price is then applied 
to the 1931 base fee to determine the 
grazing fee to be charged for the cur- 
rent year. An example: The base fee 
for cattle was 14.5 cents a head a 
month in 1931. The average price for 
cattle in 1957 was 270 percent of the 
base livestock price. The grazing fee 
for cattle in 1958 would then be 39 
cents a head a month (14.5 cents times 
2.70 equals 39.150 cents). 

The number of livestock permitted 
to graze on a national-forest grazing 
allotment is based on the number that 
the unit will support during the regu- 
lar grazing period over a series of years 
without injury to soils, forage plants, 
watershed, or trees. Numbers permit- 
ted to graze may be adjusted when 
necessary to protect the range. 

The reason for allocating the grazing 
use on the national forests and grazing 
districts to preference permittees, rather 
than sale through the bidding pro- 
cedure, stems from the early land 
policy of the Congress. The idea was to 
encourage the stability of settlers and 
small ranchers as part of the western 
development. 

Returns to the Treasury from graz- 
ing permits in grazing districts estab- 
lished under the Taylor Grazing Act 
of 1934 are in the form of grazing fees 
calculated on the basis of a fixed 
charge per animal-unit month. 

Since fees were instituted in 1935, 
charges for grazing in grazing districts 
have been substantially lower than the 
going rates for grazing privileges on 
privately owned land or on public land 
where the privileges have been dis- 
posed of in a competitive market. 

Several circumstances, including re- 
strictions on disposal of grazing privi- 
leges contained in the Taylor Grazing 
Act, have been responsible for this 
situation. The basic reason for the low 
returns has been the fact that for many 
years before passage of the Taylor 
Grazing Act the grazing lands of the 
public domain had been under no 
regulation and had been open to all 
stockmen without charge. Such graz- 
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ing rights to the public lands as had 
been established by individual stock- 
men through various means had been 
capitalized largely into their base 
properties. They consequently have 
resisted attempts to raise grazing fees 
beyond the initial nominal fee of 5 
cents an aninal-unit month. The fee 
was 15 cents in 1958. 

LEASABLE MINERALS on public-do- 
main lands that are open to mineral 
exploitation are disposed of under two 
separate systems. Leases in unproved 
areas are made to the first eligible ap- 
plicant at a flat annual rental per acre 
plus a fixed royalty of 12.5 percent of 
the sale value of the minerals removed. 
This is about equal to the average 
royalty paid to small holders of pri- 
vately owned land. 

On public lands within the bound- 
aries of geological structures in which 
there are producing oil and gas fields 
and on the Continental Shelf beyond 
the offshore boundaries of the States, 
mineral leases are sold at public auc- 
tion. The basis of the auction is the 
amount of a bonus that a bidder will 
pay in addition to the fixed rental and 
the royalty of 12.5 to 25 percent. 

The mining laws of 1868 and 1872, 
under which mining claims for metal- 
lic minerals on the public domain still 
are filed, in effect merely sanctioned 
the procedures for filing claims and 
protecting them against trespassers, or 
claim jumpers, that had been adopted 
locally during the California gold rush. 

The object of the laws was to pro- 
mote private prospecting and develop- 
ment of the minerals in the public 
domain by protecting private interests 
in mining claims established under 
local customs. There was little thought 
of compensating the United States for 
alienation of mineral rights. The re- 
turns to the Federal Treasury from 
mining claims consequently are nomi- 
nal. There is no Federal charge for 
establishing a claim and no royalty on 
the minerals recovered. If the claimant 
wishes to obtain a patent, or private 
title, to his claim, he pays both the 
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cost of surveying its boundaries and 
2.50 to 5 dollars an acre for the surface 
area it includes. 

Abuse of the outmoded mining laws 
is indicated by an estimate, based on 
experience of the Bureau of Land 
Management, that 9 in 10 mining 
claims are located for purposes other 
than mining. Lands otherwise unavail- 
able to individuals have been obtained 
under mining laws, and frequent con- 
flicts with the broader public interest 
in recreation, timber harvest, and 
rights-of-way have arisen. 

GOOD WATERSHED management and 
stabilized streamflow are vital to both 
local and regional economies. The 
Federal Government gets little or no 
direct financial return from its outlays 
to protect and manage watersheds, but 
the broad public benefits of these 
measures are of such importance that 
in the long run they may outweigh all 
other values of most Federal lands. 

The National Park Service charges 
admission to most of the areas in the 
national park system. The amount 
varies generally with the extent of the 
area and the services. Except in a few 
favorably situated units, the charges 
are not enough to offset the costs of 
maintaining the services. Meals and 
lodging are furnished by private con- 
cerns under concessions. The conces- 
sioners pay fees for the privilege of 
doing business. They charge commer- 
cial rates for their services. 

Admission to most wildlife refuges is 
without charge. In a few refuges that 
are great recreational attractions, con- 
cessioners provide meals and lodging 
and other services to visitors. 

Public-domain lands may be leased 
for recreational purposes by individ- 
uals, States, local governments, or non- 
profit associations at rates based on 
appraised values. 

Recreational use of the national for- 
ests generally is free. More than 4,700 
developed camp and picnic areas exist 
on these lands. Some 50 heavily used 
areas that have special features or facil- 
ities and are suitable for collection of 
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a charge are operated on a charge basis 
by concessioners. The Forest Service 
supervises the concessioner's operation, 
regulates his fees, and sees that he 
keeps the area in good condition. The 
concessioner charges enough to reim- 
burse him for the costs of operating the 
area and earn a reasonable profit. He 
pays the Forest Service a percentage 
of his gross profit. Because most recre- 
ational areas on the national forests arc 
small and widely scattered, the cost of 
collecting fees for using them would 
exceed the amount collected. 

Recreational areas that offer winter 
sports, swimming, boating, and such 
special facilities and services as ski 
lifts, boat rentals, clothes checking, 
stores, and restaurants are operated by 
concessioners on a charge basis. The 
installation of all commercial facilities 
in these areas normally is financed 
with private capital. 

THE BUREAU OF LAND MANAGEMENT 
leases or sells public land in tracts not 
exceeding 5 acres for residence and 
business sites, usually at an appraised 
price but sometimes at public auction. 

The Bureau of Reclamation also 
leases land for various purposes, in- 
cluding crop production. Leases may 
be made by negotiation or by public 
auction. Several thousand acres of 
reclaimed cropland in the Klamath 
irrigation project in California and 
Oregon are leased for production of 
small grains and potatoes at auctions 
where bidding is limited to veterans of 
the Second World War. 

The Bureau of Sport Fisheries and 
Wildlife leases land for crop produc- 
tion, usually to neighboring farmers 
on a crop-share basis. The Bureau's 
share is left on the ground for harvest 
by wildfowl. 

The Department of the Interior sells 
power generated at powerplants con- 
structed by the Bureau of Reclama- 
tion in connection with reclamation 
and multiple-purpose projects, as well 
as at powerplants constructed by the 
Corps of Engineers, Department of the 
Army. Sales must be at rates sufficient 
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to cover the costs of operation and 
maintenance and at least 3 percent 
interest on construction costs allocated 
to power. 

A special-use permit is required for 
any permanent occupancy of national- 
forest land. The general policy of the 
Forest Service is that special uses may 
be granted if the proposed use is con- 
sistent with the broad objective of 
national-forest management, which is 
to manage the areas for the greatest 
public good. In general, a charge is 
made for all uses of a commercial 
nature and for uses that involve ex- 
clusive occupancy by individuals or 
private organizations. The fee charged 
for special uses of a commercial nature 
must be commensurate with the value 
of the use authorized by the permit. 
Uses of a public or semipublic nature 
may be issued free. Sometimes there is 
competitive interest in a particular 
location for a special use of a commer- 
cial nature. In instances of this kind, a 
bid prospectus is issued and announced 
locally so that all interested persons 
may apply. 

The Forest Service permits commer- 
cial special uses only when there is 
need for the services or accommoda- 
tions proposed. It is not the policy to 
allow special-use permits if such action 
will create competition with similar 
uses on private lands in the same area. 

Returns from Federal lands appear 
as both monetary and nonmonetary 
income. Revenues to the United States 
Treasury include direct cash receipts 
paid to the Treasury by purchasers or 
users of the different raw products, fa- 
cilities, privileges, or services on or from 
national lands and income taxes paid 
by individuals and businesses whose 
enterprises use and depend on national 
lands. 

Other monetary returns go to State 
and local governments from income 
and property taxes based on harvest- 
ing, processing, and marketing prod- 
ucts from national lands. 

Nonmonetary returns include the an- 
nual value of uses that are free because 
of policy, economic, or legal reasons 

557 

and the annual value of water yields 
and the recreation and wildlife re- 
sources of the Federal lands. 

Net receipts from products and serv- 
ices provided by the Department of 
the Interior for the fiscal year 1956 
aggregated 457 million dollars. The 
largest single item, 178 million dollars, 
included the revenues from oil and gas 
and other mineral leasing from the 
public lands and the outer Continental 
Shelf. Next came revenues from power 
sales, 111 million dollars. Sales of tim- 
ber and other products and services 
from the Oregon and California Re- 
vested Lands were almost 21 mil- 
lion dollars. Alaska Railroad revenues 
totaled 18 million dollars. Sales of 
hunting stamps, receipts from sales 
of wildlife refuge products, and sales of 
Pribilof Islands sealskins amounted to 
15 million dollars. Collections from wa- 
ter users on reclamation projects were 
12 million dollars. Admission fees and 
concessions, largely in the national 
park system, amounted to 4.8 million 
dollars. Revenues from grazing fees in 
grazing districts and grazing leases on 
other public lands totaled 2.4 million 
dollars. 

Although some of the receipts were 
credited to special funds (for example, 
the Reclamation Fund to which 91 
million dollars were transferred), al- 
most none of the receipts are available 
for expenditures unless specifically ap- 
propriated by the Congress. 

Certain percentages of some of the 
receipts are transferred to the States 
or counties from which the receipts are 
derived as payments in lieu of taxes. 
Thus, 37.5 percent of receipts from 
mineral leases on public lands (but not 
from the outer Continental Shelf) are 
transferred to the States. Twenty-five 
percent of receipts from wildlife refuges 
and 75 percent (with deductions for 
access roads) of receipts from the Ore- 
gon and California Revested Lands are 
transferred to the counties from which 
the receipts are derived. 

The national forests and other pub- 
lic lands administered by the Forest 
Service in fiscal 1956 took in receipts 
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amounting to 118,517,321 dollars. 
(The expenditures for these lands, in- 
cluding the current operating and cap- 
ital investment expenditures, in 1956 
amounted to 94,406,237 dollars,) 

The Congress has provided that an 
amount equal to 25 percent of the gross 
receipts from the national forests be 
paid each year by the United States 
Treasury to the States for distribution 
to counties that contain national-forest 
lands. These payments are for county 
school and road funds. 

Besides these cash payments to the 
States, the Congress provided that 10 
percent of the national-forest receipts 
be made available each year for ex- 
penditure on forest roads and trails in 
the States of origin. Direct appropria- 
tions are made also for construction 
and maintenance of forest highways 
and roads and for protection and man- 
agement. 

The public lands require intensive 
management and substantial invest- 
ment for improvements if total returns 
are to be increased substantially. 

INVESTMENTS NEEDED may be divided 
into two classes. 

Immediate investments to meet cur- 
rent levels of demand include invest- 
ments necessary to continue present 
levels of protection and management 
in administrative improvements, rec- 
reation facilities, fire equipment, and 
road construction. 

Investments to meet future require- 
ments include investments for refores- 
tation, stand improvement, improve- 
ments in wildlife habitats, range reveg- 
etation, and watershed rehabilitation. 

Federal land investment needs are 
derived from expected future demands 
on the resources. The Forest Service es- 
timates that by the year 2000 the 
national forests should produce 21 bil- 
lion board-feet of timber—more than 
twice the present annual harvest—to 
meet the projected demands. Produc- 
tion at so high a level will require 
heavy capital investment in reforesta- 
tion and timber-stand improvement 
to enhance the productive condition 
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of virtually all commercial forest areas 
not now ready for harvest. An invest- 
ment in timber-access roads will be 
necessary to protect, manage, and 
harvest the timber. 

Investments are needed also to sup- 
ply the recreational demands of a 
growing population. 

Operation Outdoors, a 5-year recre- 
ational development plan for the 
national forests, calls for the construc- 
tion of 2,150 new areas to accommo- 
date the 66 million visits predicted for 
1962. As more than a fourth of the 
recreational visits to the national for- 
ests are primarily for hunting and fish- 
ing, this demand will require invest- 
ments in improvements of wildlife 
habitats, such as planting feed for 
game, fishing dams, streams, and lake 
improvements. 

Mission 66 is the program of the 
National Park Service to develop, 
equip, and staff the National Park 
System for the 80 million visitors ex- 
pected in 1966, the 50th anniversary 
of the Service. 

The forage-producing areas of the 
public lands will need to be developed. 
This improvement will require inten- 
sification of management, aided by 
investments in fencing, water develop- 
ments, and reseeding. 

To insure high yields of good water, 
investment is needed for the rehabili- 
tation of the watersheds that have the 
most seriously eroded and denuded 
areas. This would involve investment 
in such measures as seeding, planting, 
gully plugs, check dams, water diver- 
sions, spreaders, and the stabilization 
of grades. 

To protect and utilize forests and 
other resources, investment is needed 
for fire protection and construction of 
roads and trails. Intensification of fire 
protection means an increased invest- 
ment for expansion of fire equipment 
and facilities, fuel reduction by re- 
moval of snags, and construction of 
firebreaks. Access roads are for proper 
utilization of all resources and are 
needed currently in advance of timber 
harvest so that timber stands not yet 
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ready   for   harvest   can   be   properly 
managed and protected. 

ALL THE NEEDED INVESTMENTS could 
be made through increased direct ap- 
propriations. Some improvements, such 
as timber-access roads, may be built 
by timber purchasers as a timber-sale 
requirement. In this example, how- 
ever, whether the public or a timber 
purchaser builds the road, the actual 
cost is borne by the Federal Govern- 
ment. If the timber purchaser builds 
it, the anticipated cost is deducted 
from the amount he can be expected 
to pay for the timber. If the Govern- 
ment provides the road, a correspond- 
ingly higher price for stumpage can be 
obtained. (If the required State-local 
payments are taken into account, how- 
ever, the Federal Government may 
actually lose.) Either arrangement is 
only for current road needs; neither 
provides means for access roads in ad- 
vance of harvest for protection and 
management. 

An additional arrangement is pro- 
vided by the Knudson-Vandenberg 
Act of 1930, which authorized the 
Secretary of Agriculture to require, in 
addition to the charges made for tim- 
ber sold, deposits of funds by pur- 
chasers to be used for reforestation and 
stand improvement in timber-sale areas 
to keep them growing good timber. 

Similar deposits can be required 
from timber purchasers for reduction 
of hazards in sale areas. This arrange- 
ment, however, does not cover the 
needs for reforestation, stand improve- 
ment, and reduction of hazards in 
areas not associated with timber-sale 
cuttings. 

Some investment needs are provided 
through cooperation with private users 
and with municipal, county, State, and 
Federal agencies that have a direct 
interest in Federal lands. 

By arrangement with concessioners, 
investments are made in recreational 
facilities for winter sport areas, lodges, 
and other public-service installations. 
Civic organizations and municipal and 
county  governments  often  cooperate 
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through work or funds in installing 
recreational improvements in the na- 
tional forests. 

Water-development groups have pro- 
vided cooperation in watershed im- 
provements, chiefly for improvements 
that are necessary to utilize water or 
protect water-storage and conveyance 
installations. 

The States provide considerable 
financial cooperation in stream- and 
lake-improvement projects, construc- 
tion and maintenance of access roads 
and trails for hunting and fishing, wild- 
life-habitat improvement for big and 
small game species through food and 
cover planting, and water develop- 
ments and clearings for game. 

Users of forest and range also con- 
tribute to needed investments. Holders 
of grazing permits, for example, are 
encouraged to spend their own funds in 
developing Federal rangelands. These 
arrangements usually involve contri- 
butions in labor and materials toward 
construction of range improvements 
and for revegetation. 

THE PROBLEMS OF INVESTMENT NEEDS 
and how to meet them are related to 
questions of charges for the products and 
services of the Federal lands. Neither 
set of issues can be treated adequately 
in broad and simple generalizations. 

Several widely recognized problems 
nevertheless may be indicated. 

Are charges for some uses, grazing, 
for example, too low compared with 
market-determined rates for compara- 
ble land? 

Does the practice on some lands of 
almost routine renewal of grazing priv- 
ileges practically convert a privilege 
into a right or quasi-right? 

Is the value of a "right'' to use pub- 
lic grazing land at substantially less 
than full market rates typically capi- 
talized into the sales value of a private 
i£ home-ranch" property? 

Are present and growing needs for 
heavy investment for protection and 
improvement of public lands met 
adequately? 

Should existing arrangements respect- 
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ing user charges and revenue sharing 
with State and local governments be 
changed to encourage increased invest- 
ment in land improvement? 

Although these questions are recog- 
nized widely, their possible implica- 
tions are not acceptable to all individ- 
uals and groups. Nor are they meant 
to point to a comprehensive statement 
of issues in public-land policy and ad- 
ministration. They do, however, sug- 
gest some of the kinds of problems to 
which attention is given by administra- 
tors, legislators, and users of the lands. 

The central economic difficulty in 
administration of Federal land is in- 
sufficiency of funds for current man- 
agement and for investment in needed 
protection and improvement. Reme- 
dies for this condition are likely to be 
achieved, if at all, only as a result of a 
series of changes in law and policy over 
a period of years. 

Among the kinds of changes often 
suggested in recent years are: A re- 
alinement of bases of sharing revenues 
(as payments in lieu of taxes) with 
State and local governments; modify- 
ing or eliminating the requirement of 
large payments, from receipts of public 
lands, into the Reclamation Fund; in- 
creasing fees and charges for some of 
the uses of public lands—for example, 
grazing permit fees and grazing lease 
rates; permitting Federal land-manage- 
ment agencies to retain a major share 
of their revenues in lieu of increased 
direct appropriations; and increasing 
direct appropriations for administra- 
tion and improvement. 

MANY PROPOSALS for changing or- 
ganizational arrangements have been 
advanced. They include a relatively 
minor shifting of responsibilities among 
existing agencies to major departmen- 
tal reorganization and the idea of es- 
tablishing a comprehensive Federal 
land corporation. 

No recommendation for major reor- 
ganization, whatever its merits, has 
received effective support. 

One persistent idea has been that 
of  a   Department   of  Conservation, 
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which would include all major land- 
management agencies of the Federal 
Government. The creation of such a 
department was recommended in 1937 
by the President's Committee on Ad- 
ministrative Management and in 1949 
by the Task Force on Natural Re- 
sources of the first Hoover Commission. 
However, the Hoover Commission's 
Task Force on Agriculture and a 
majority of the Commission itself rec- 
ommended the establishment of an 
Agricultural Resources Conservation 
Service in the Department of Agri- 
culture, to which the Bureau of Land 
Management would be transferred. 

A central issue here, as in connection 
with certain more limited suggestions, 
was whether the Bureau of Land Man- 
agement should be moved (wholly or 
in part) to the Department of Agri- 
culture—or whether the Forest Service 
should be moved from the Department 
of Agriculture to the Department of 
the Interior. 

One suggestion would in effect com- 
bine a sweeping organizational reform 
with a grant of rather broad adminis- 
trative and discretionary authority 
with respect to land-management pol- 
icies. It proposed the creation of a 
Federal Land Corporation, to which 
would be transferred the management 
of the lands of the national forests and 
national parks, the grazing districts 
and other public domain, reconveyed 
and revested areas, wildlife refuges, 
the submerged areas of the outer Con- 
tinental Shelf, and possibly some addi- 
tional areas. Within limits determined 
by legislation, the corporation would 
have power to buy, sell, and exchange 
land; exercise eminent domain for cer- 
tain purposes; determine charges for 
use of public lands and related facili- 
ties; retain certain classes of revenues; 
and borrow for investments to protect 
and develop land. It would manage 
the Federal estate with the flexibility 
in arrangements needed in enterprises 
that involve large volumes and many 
varieties of business transactions. 

Whatever the potential advantages 
of such an  innovation,  its  adoption 



ARRANGEMENTS FOR OUR PUBLIC LANDS 

does not appear to be feasible in the 
near future. Some of the elements of 
the proposal, however, may be adapt- 
able within the present organization. 

A second suggestion is that a Federal 
Land Review Board be created. It 
would have no direct powers in land 
administration, but would assemble, 
analyze, and publicize facts about Fed- 
eral land management. An important 
tool of analysis would be a compre- 
hensive Federal land fund—actually, 
an economic account similar in func- 
tion to the consolidated balance sheets 
and revenue and expenditure state- 
ments of major private corporations. 
Recommendations by an independent 
review board of this type, with a small 
research staff of recognized quality, 
might provide significant guidelines 
for detailed improvement of Federal 
land management over the years. 

A FINAL CONSIDERATION of impor- 
tance in Federal land administration 
is the role of advisory boards and of 
State and local governments. 

The Bureau of Land Management 
and the Forest Service have found it 
helpful to have groups of interested 
individuals organized into boards or 
councils to advise as to the manage- 
ment of public-land areas. Groups of 
this kind may be established to repre- 
sent a single type of user or use (graz- 
ing, for example); or there may be rep- 
resentation from most or all significant 
groups of users (including, for example, 
lumbering, mining, and water). 

The area served by a board may be 
small, such as a ranger district; or it 
may be a large grazing district, a great 
national forest, or an entire State. Some 
boards are established under statutory 
requirements; others are relatively in- 
formal groups without legal status. 

Members of boards established un- 
der statutes are elected by ballot, and 
the basic requirements are established 
by law. Members of informal boards 
may be selected by the Federal agency 
concerned or by organized groups that 
represent the various uses on the area 
served. Advice and recommendations 

561 

submitted by an advisory board are 
given consideration before decision is 
reached on any matter considered by 
the board, but the Federal adminis- 
tering agencies are responsible for mak- 
ing the decisions. 

The proper role of advisory boards 
has been a moot question. The system 
of boards associated with the opera- 
tions of the Bureau of Land Manage- 
ment ordinarily has been more influ- 
ential than the system associated with 
the Forest Service. In any event, the 
Federal administrator, especially at the 
local level, must somehow get along 
with the agency clientele. Often the 
task of reconciling broad agency poli- 
cies and national public interests with 
the needs and pressures of local user 
interests is difficult. Appropriate advi- 
sory-board systems may ease this task. 

A widely applicable principle is to 
establish and maintain advisory-board 
membership to insure balanced repre- 
sentation of all significant interests con- 
cerned with the multiple uses of an 
area of public land. This practice can 
help to minimize possible undue influ- 
ence of any one group of users. 

Much of the wildlife within a State 
lives on the national lands all or part 
of the time. The State is responsible 
for the management and protection of 
resident wildlife, and State fish and 
game laws apply on national forest and 
other Federal lands. The Federal agen- 
cies are responsible under international 
treaties for the management of migra- 
tory wildfowl and for the public land— 
the soil, water, and vegetation—that 
produces much of the wildlife. The 
proper management of wildlife, there- 
fore, requires close cooperation be- 
tween the responsible State and Federal 
agencies. They must jointly formulate 
programs to balance game populations 
with available forage supplies and to 
improve wildlife habitat. Development 
of State and county road programs 
that involve Federal lands, protection 
of State, private, and national-forest 
lands from fire, and many other pro- 
grams require close cooperation among 
national, State, and local agencies. 
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Tenure and the use of 
farm reSOUrCeS • We achieve the best use of farm 
resources when we organize and use them so as to obtain the 
highest possible net returns consistent with conservation and de- 
velopment: The resources should be channeled into the uses and 
combined in such a way that they will yield the greatest satisfac- 
tion to society. If we are to reach this goal, land-tenure arrange- 
ments must be adequate. By Walter G. Miller} Max M. Tharp, 

and Lawrence A, Jones, Farm Economics Research Division. 

MANY PERSONS hold rights in land— 
farm operators, either as tenants or 
owners; landlords, who rent land; 
creditors, who own mortgages on land ; 
and society, which reserves certain 
rights in all land. 

The terms and conditions of holding 
or owning, which we call tenure ar- 
rangements, are needed to insure that 
the rights are distributed in the most 
effective way and to establish proper 
understanding among the individuals 
or parties who hold them. 

Tenure arrangements have a major 
part in determining how well we use 
our farm resources, including land, 
other capital, and labor. 

Tenure arrangements will contrib- 
ute to a better use of resources if they 
encourage farming units large enough 
for the most efficient operations; give 
security of tenure that will lead to 
adoption of effective long-range farm 
plans and improved farming practices; 
and result in an equitable division of 
costs and returns between landlords 
and tenants. 

The enlargement of farms has been 
one of the major adjustments that 
farmers have made to economic and 
technological changes. It involves a 
greater use of the land and other capi- 
tal assets of a farm. It reflects the desire 
of farm operators for greater efficiency 
and higher net incomes. 
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Many small farms with inadequate 
land or capital and low incomes still 
exist. These farmers may be marginal 
in the sense that they do not operate at 
the lowest possible cost per unit of 
output. They are vulnerable to cost 
squeezes from larger, more efficient 
units. Their income may be so small 
that they cannot expand their acreage 
or adopt and maintain improvements. 
After living expenses are deducted, 
little may be left for the savings needed 
for expansion of operations or other 
capital investments. 

A farmer ordinarily has two ways of 
enlarging his operations: He may buy, 
with his own or borrowed funds, all the 
additional farm assets he needs, or he 
may rent additional land and buy 
other farm assets, if he needs them. 
Some farmers have not taken advan- 
tage of either possibility. The tenure 
arrangements may be a handicap. 

Buying additional land continues 
as a way of enlarging farms in many 
sections. But some farmers—the ones 
in the lower income groups who often 
have the more urgent needs to expand 
their operations—may find it hard to 
buy land even though the level of eco- 
nomic activity is high. 

Among the reasons for their diffi- 
culties are these: Larger farmers fre- 
quently can bid more for land because 
they have more cash or easier access 
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to credit; the farm-mortgage market, 
on which the smaller farmers depend, 
is more favorable to the larger farmers 
who may be producing more effi- 
ciently; and farm values have reached 
an historically high level. Major finan- 
cial outlays and greater risks are in- 
volved in the purchase of land. The 
price of land, particularly the better 
grades, is high. 

The index of land values (1947- 
1949=100) for the United States in- 
creased from 49 to 143 between 1940 
and 1956. According to this index, the 
price of land in 1956 averaged about 
three times higher than in 1940. With 
a debt-ratio limit of 50 to 60 percent, 
the required downpayment on land in 
1956 in some instances was greater 
than the entire sale price of an equiva- 
lent tract of land in 1940. Thus major 
financial outlays often are required, 
and buyers who have little capital or 
low equities have found it difficult to 
obtain credit to buy land. 

Furthermore, under the farm real- 
estate market, mortgage debts often 
are large. Incurring a large debt to buy 
additional land involves some risk of 
losing the property if prices of farm 
products should fall considerably or if 
a long drought should occur. Many 
have bought and paid for land, but not 
all persons want to expose themselves 
to the risks involved. 

Because of the high demand for land 
with which to enlarge farms in most 
areas and the difficulties small farmers 
have in buying additional land, it is to 
be expected that enlargement through 
buying will take place more frequently 
among the larger farmers. Capital thus 
will be channeled into areas or farms 
where its productivity may be less than 
elsewhere and where its net contri- 
butions to agricultural efficiency and 
social welfare will be smaller. In addi- 
tion, there will probably be the tend- 
ency toward more farms larger than 
family size, while other farms continue 
to be inadequate. 

Farmers with inadequate land or 
capital may rent land. Although some 
farmers prefer to own all the resources 
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they use, they often do so at the sacri- 
fice of greater income possibilities and 
better use of resources. In general, full 
owner-operators are more limited as to 
land and working capital than are full 
tenants (apart from sharecroppers) and 
part owners. This is true because, given 
the same amount of funds, a farmer 
can control more assets by renting than 
by buying, for he need not tie up part 
of his money in land. 

More and more farmers have been 
renting additional land as a means of 
enlarging their farms. The number of 
part owners has increased while the 
number of full owners and full tenants 
has declined. Part owners who oper- 
ated commercial farms in 1954 rented 
206.5 million acres in addition to the 
land they owned. Full tenants rented 
182.3 million acres. 

The 206.5 million acres rented by 
part owners represented nearly half of 
the land operated by them. These part- 
owner farms averaged larger than 
those of other tenure classes (apart 
from manager-operator farms). 

The growth of part ownership as a 
method of obtaining control over more 
resources stems mainly from the pres- 
tige and security that one feels from 
ownership and the greater amount of 
resources obtainable through renting 
as opposed to buying. Furthermore, 
renting land is often safer. In the event 
of serious losses, a farmer's risk of losing 
his equity is less than if he had bor- 
rowed funds to buy additional land. 

Then, too, rental property sometimes 
is more available than property for 
sale. Widows, retired farmers, and 
others may prefer to rent their farms 
because they depend on them for con- 
tinuous income. 

Part ownership is of signal impor- 
tance in American agriculture. It facil- 
itates farm enlargement, but associated 
with it are certain undesirable features. 
It may involve the operation of scat- 
tered tracts, and certain inefficiencies 
in farming will result. A part owner 
occasionally may exploit the land he 
rents in favor of the land he owns. 

Regardless of whether land is rented 
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by full tenants or part owners, the type 
of lease affects the acreage rented and 
the way the land is used. A study in 
Iowa showed that, if given a choice, 
farmers thought that they would rent 
more land under a share-rental ar- 
rangement than under a fixed-cash 
rental. One reason for this is that under 
share rental, the amount of rent pay- 
able is automatically reduced when 
farm income declines. More of the 
risks (and profits) of farming are 
thereby divided between a landlord 
and his tenant. Under a fixed-rental 
payment, the same amount is due the 
landlord even when farm income de- 
clines. If this occurs, the renter bears 
more of the risks. As a precautionary 
measure, he usually adopts less specu- 
lative farm practices and concentrates 
on more stable enterprises. 

Cash leases have certain disadvan- 
tages, and their use has declined. They 
still have a place in achieving larger 
farms, however, and they should not 
be discarded entirely. Rather, cash rent 
can be made to vary with farm income 
and thus the disadvantages of fixed, 
rigid payments will be overcome. Some 
landlords and some tenants still prefer 
to rent on a cash basis. 

Inasmuch as renting facilitates adjust- 
ments toward larger farms, some land- 
lords object to the renting of additional 
lands by their tenants. They fear that 
the tenants will spread their resources 
too thinly or that conflicts of interest 
will arise if another landlord is in- 
volved. The immediate economic con- 
sequences are the relatively low pro- 
ductivity of labor of the tenant and 
his family and the relatively high costs 
of machinery inputs. Sooner or later, 
a tenant who seeks to obtain greater 
income and fuller use of his labor and 
other resources must find opportuni- 
ties elsewhere. 

All classes of tenants, except share- 
croppers, have shown recent increases 
in the average size of their farm units. 
The average size of sharecropper units 
was 43 acres in 1950 and 37 acres in 
1954. The average size of commercial 
farms increased by about 12 percent. 

YEARBOOK  OF AGRICULTURE  1958 

Under sharecropping arrangements, 
the landlord makes the management 
decisions and provides most of the cap- 
ital and equipment. As a result, in- 
creasing mechanization in cotton farm- 
ing has caused some changes in share- 
cropping arrangements, but whether 
the real income positions of many 
sharecroppers have been improved is 
doubtful. Most sharecroppers are in 
the lowest economic classes; in 1954, 
about 60 percent had less than 2,500 
dollars in farm receipts. 

The number of sharecroppers and 
the total acreage they operate as a 
group have been declining. Their dis- 
placement presumably is associated 
with both increasing mechanization 
and better employment opportunities 
elsewhere. These trends, if they con- 
tinue, probably will reflect improve- 
ments in farm-tenure conditions. 

SECURITY OF TENURE is related also 
to the use of farm resources. 

A farm operator's tenure is said to 
be insecure if he is uncertain as to future 
control of the land or if his occupancy 
is short—conditions that may discour- 
age him from developing and following 
sound farm plans. 

Arrangements for adequate security 
of tenure are especially important in 
such programs as irrigation, drainage, 
control of erosion, and flood control. 

Security of tenure is needed also to 
encourage the construction and main- 
tenance of proper buildings and the 
shift to types of farming that require 
practices from which income accrues 
only after considerable time has elapsed. 

Tenant operators in general have 
less secure tenure than owner opera- 
tors, partly because of conflicts of inter- 
est between some landlords and their 
tenants and short-term or oral leases. 

A renter ordinarily organizes his 
farming system according to the lim- 
ited time that he expects to occupy a 
particular farm. The time often is too 
short for him to adopt farm plans that 
involve such investments as more ade- 
quate buildings, irrigation systems, and 
soil conservation measures. 
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Even when provisions are made for 
the automatic renewal of leases, ten- 
ants have no assurance that their leases 
will continue longer than from one 
year to the next. Operating a farm un- 
der such uncertainty does not permit 
adequate planning and may result in 
unwise use of farm resources. 

Better use of resources would be pos- 
sible if the time a tenant expects to 
occupy a farm were more definite and 
long enough for effective planning. 
This objective could also be accom- 
plished if the landlord agrees to pay 
the tenant for the improvements he 
makes, in case the lease ends before the 
productive life of the improvement 
ends. 

IN THE ABSENCE of landlord-tenant 
agreements that specify otherwise, per- 
manent improvements made in or on 
land (such as terraces, drainage struc- 
tures, and fences) belong legally to the 
landlord. Hence it is unlikely that ten- 
ants, particularly those who move fre- 
quently, would undertake investments, 
under such circumstances. 

It is therefore not surprising that 
some tenants consider rental arrange- 
ments and the lack of cooperation of 
landlords as major obstacles to the 
adoption of soil conservation measures 
and other improvements. To overcome 
these obstacles, some renters recognize 
that landlords should do more of the 
improvements and the length of leases 
should be extended. 

Certain difficulties are likely to arise 
in either instance, particularly from 
the landlord's viewpoint. A tenant is 
not always willing to permit changes 
in his lease, although changes may be 
necessary if the landlord makes im- 
provements. Some landlords are also 
unwilling to make certain improve- 
ments, such as buildings, unless they 
are certain that the improvements will 
be suitable for succeeding renters. 

A question as to who should make 
the improvements on rented farms also 
arises. 

The decision as to whether the land- 
lord or tenant, or both, will make the 
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improvements will depend on their rel- 
ative capital positions and ability to 
obtain credit. Sometimes tenants are 
unable, even though willing, to obtain 
necessary credit because of their in- 
ability to furnish real estate as collat- 
eral or because their length of tenure 
is too short for the long-term loans that 
are usually involved. Some landlords 
find it difficult to undertake large 
expenditures. 

Although some tenants prefer long- 
term leases, a fairly good case can also 
be made for short-term leases. Short- 
term leases permit periodic reviews of 
the tenant's performance by the land- 
lord, who reserves the right to have the 
lease discontinued if resources are not 
used properly. Short-term leases also 
avoid extended frictions between land- 
lords and tenants. 

Because short-term leases have cer- 
tain acceptable features and may be 
mutually satisfactory to the persons 
concerned, other measures to alleviate 
the effects of tenure insecurity must 
be sought. 

Compensation provisions for the un- 
exhausted portions of improvements 
made by tenants and penalties for 
abuses taken of landlords' resources by 
tenants have been recommended for 
many years. 

But provisions of this kind have been 
virtually neglected in the United 
States. Although a few States have 
incorporated features of compensation 
and penalties in their legislation, the 
effectiveness and enforcement of the 
legislation are questionable. 

The adoption and enforcement of 
the compensation provisions, however, 
would assure renters the returns from 
improvements they make if the lease is 
dissolved before the end of the produc- 
tive life of the investments. At the same 
time, penalty provisions are necessary 
to protect landlords from abuses of 
their resources by renters. Investments 
would be encouraged if rental agree- 
ments contained both kinds of pro- 
visions. 

The kinds of enterprises on farms 
operated under relatively secure tenure 
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can also be expected to differ from 
those in which the tenure status of the 
operators is insecure. Insecurity may 
lead to enterprises that yield quick 
turnovers, such as hogs and field crops, 
as opposed to enterprises that require 
more extended periods of maturity, 
such as dairy and other livestock enter- 
prises. Occupancy for many years also 
is necessary to realize full benefits from 
a sound crop rotation and cropping 
sequence and application of fertilizers 
that have long carryover effects. 

The relationship between farm and 
farm enterprises is of particular im- 
portance in sections in which farming 
adjustments are needed to meet changes 
in the demand for different agricul- 
tural products. This problem is more 
relevant to areas like the Southeast, 
where some farmers have shifted from 
cotton to livestock farming. To facili- 
tate these adjustments in the pattern 
of farm enterprises, changes in tenure 
arrangements will be needed on some 
farms. These changes may be accom- 
plished either by changes in the con- 
tent of traditional leases or changes 
from one type of lease to another. 

SOME OWNER-OPERATORS also have 
insecurity of tenure—those who have 
only life estates and those who have 
high encumbrances through mortgage 
indebtedness. Insecure owner-opera- 
tors react in somewhat the same way 
as insecure tenants. 

Owners with only life estates (those 
who have the use of the land only for 
their own lifetime) may have little 
desire to keep land resources intact 
for their successors. They tend there- 
fore to mine the soil in an effort to gain 
the greatest current farm income. Thus 
costs, in terms of lower future produc- 
tivities of farm resources or expendi- 
tures for rebuilding them, fall upon 
future occupants and society. The 
situation is worse if the soil deterio- 
rates to the extent that restoration 
to its former productive capacity is not 
economically feasible. 

Owners who have large mortgage 
debts with fixed payments of interest 
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and principal due each year may not 
always be in a position to use their 
resources in the best way. Fear of fore- 
closure, and hence uncertainty of 
tenure, represents an environment in 
which there is little incentive to invest 
in land or buildings that yield returns 
over a long period. The heavy periodic 
payments may force the owner to 
strive for the maximum immediate 
cash income rather than maximum 
returns in the long run. The pressure 
of farm debt is greatest during long 
periods of low income. 

Because of the possible effects of a 
burdensome debt on the security of 
tenure and on the use of farm re- 
sources, prospective borrowers should 
give careful thought to the amount 
of debt they incur and the repayment 
conditions agreed upon. In determin- 
ing how much debt they can carry 
safely, farmers should allow a safe 
margin for risks stemming from crop 
failures or sharp drops in prices. 
They should also choose lenders of 
long-term loans who understand farm- 
ing and who would not be hasty in 
resorting to foreclosure in the event 
of a default. 

EQUITABLE DIVISION of costs and re- 
turns is an important consideration if 
the use of resources is to be improved 
on rented farms. 

Under leasing, different parties fur- 
nish land, labor, and capital in various 
proportions. In order to obtain the 
best use of these resources, each party 
should receive returns in accord- 
ance with his respective contributions. 
When this is accomplished, both 
tenant and landlord will have the 
incentive to use resources for the bene- 
fit of both as well as for the personal 
interests of each. 

If a landlord pays none of the ex- 
penses of applying fertilizer—labor 
and equipment, as well as the cost 
of materials—he is interested in having 
the maximum amount of fertilizer ap- 
plied, as he will receive part of the 
additional income that the fertilizer 
yields without paying any of its costs. 
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As the tenant bears all the costs and 
receives only a part of the returns, he 
will prefer a lower level of application, 
or none at all. If the opportunity 
exists, he may use his resources in some 
alternative from which he gets the full 
returns. 

The same reasoning applies to the 
landlord if he must pay for the applica- 
tion of fertilizer but does not receive 
a proportionate share of the returns 
from its use. There may be restrictions 
in the use of fertilizer or any similar 
factor of production in either instance, 
although more of it could increase net 
farm income considerably. 

In order to assure that resources will 
be fully employed, the cost of produc- 
ing a product should be shared in the 
same way as the product is shared. 

As a practical matter, this solution 
sometimes may be difficult; but ap- 
proximations may be made as in the 
case of the usual 50-50 livestock type 
of lease, in which all costs and returns 
are supposedly shared in the same pro- 
portions. Even under this type of lease, 
however, there may still be conflicts 
between landlords and tenants over 
the values each places on the quality 
of the land furnished by the landlord 
and the labor and management fur- 
nished by the renter. 

Other conflicts of the interests be- 
tween landlords and tenants occur 
when the landlords have limited capi- 
tal and the tenants have a more 
adequate amount, or vice versa. Some 
adjustments will be necessary then in 
the relative shares of their contribu- 
tions to the farming operations and, 
therefore, in the returns each receives. 
The most adequate share lease will 
therefore vary with the resources 
owned and contributed by each party. 

Under fixed cash leases, an inequita- 
ble division of costs and returns will 
also arise if the level of rent is out of 
line with the productivity of the land 
or the improvements made by the 
landlord. Whenever the rent is greater 
than the productivity of the landlord's 
resources, there is a transfer of income 
from the tenant to the landlord. It is 
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likely that the tenant will furnish a 
disproportionate share of the resources 
used. Whenever the rent is relatively 
low, the reverse is likely to occur. 

Because of changes in the relation- 
ship of prices received and paid by 
farmers, as well as changes in tech- 
nology, the tenure arrangements best 
suited to improve the use of farm 
resources need to be examined period- 
ically. Hence flexibility in share or 
cash leases is required in the division of 
costs and returns. Rigid rental terms 
and changing conditions over the years 
can cause a pattern of resource organi- 
zation that is not in the best interests 
of either party to the lease, the farm 
unit, or the economy. 

The customary land-tenure arrange- 
ments in a community or region may 
not be the best ones, especially within 
a changing environment. Land-tenure 
problems therefore are likely to con- 
tinue to arise because some of us are 
not always aware of their implications 
and because it is difficult to work out 
arrangements satisfactory to all the 
individuals concerned. 

Because of wide variations among 
farms, farming areas, and individuals 
(in terms of their preferences and 
financial positions), no blanket recom- 
mendations on specific tenure arrange- 
ments to cover all conceivable situa- 
tions can be made. Apart from the 
problems mentioned here arc problems 
that involve the tax structure, inherit- 
ance and transfers, manager-operator 
farms, partnerships, father-son ar- 
rangements, and so on. 

In general, tenure conditions should 
not cause undue restrictions in the size 
of farming units or discourage needed 
changes. They should not impede 
adoption of sound, long-range farm 
plans. They should not give incentives 
to combine farm resources and prod- 
ucts in a way that does not yield the 
highest net returns along with the 
maintenance and further development 
of resources. Sound tenure arrange- 
ments can be designed to prevent such 
situations. They are necessary if better 
use of farm resources is to be obtained. 



Planning for the new 
ici II Cl irOîlLlGr« Alarm that our cropland will disap- 

pear into the urban maw serves the useful purpose of alerting us 
to the need for planning. Enough thought about the dynamics of 

areal and regional growth often can reduce waste of resources, 

Sound plans are instruments for saving productive farm units. 
By Hugh A. Johnson, Farm Economics Research Division. 

Í RETURNED to the United States re- 
cently after a long absence. My 
absence in itself is of no particular 
significance or interest. What was 
noteworthy, though, was that I could 
not recognize approaches to the uni- 
versity town where I had lived for 
several years and that when I drove 
into farming areas to visit friends I 
could not find their farms. 

Villages had become cities. Small, 
sleepy county seats had taken on an 
industrial bustle. Regional centers had 
sprawled far beyond their former 
boundaries. New suburbs had sprouted 
from the countryside, and new high- 
ways connected them in a metropoli- 
tan complex. 

During those years my father had 
retired. The buildings on his farm had 
been removed. His fields had been 
added to those of an adjoining farm. 
An uncle had sold his farm to a part- 
nership of father and son, who needed 
more land on which to use their equip- 
ment and labor. Another relative had 
sold his farm to a subdivider. 

The changes had seemed gradual to 
my stay-at-home relatives and friends. 
We began to realize the extent of the 
shifts as we discussed the old days of 
really not so long ago: Hundreds of 
other farms had disappeared from the 
rural scene, and many more would 
follow them if the cities and industries 
I saw across the country and the new 
highways I drove over were to con- 
tinue normal, healthy growth. 
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As we discussed these changes, we 
knew that our points of view differed, 
depending on whose ox was being 
gored. We concluded that many city 
people do not understand farm prob- 
lems and that many farmers do not 
understand city problems—or, to gen- 
eralize even more broadly, people in 
one region may not be aware of the 
dynamics of other regions. 

On this we agreed: Everyone has 
problems. Some problems apply to the 
management of the home farm busi- 
ness. Some apply to local or com- 
munity situations. Some are statewide 
or regional. Some are national and 
international in scope. We seldom 
separate our problems into neat cate- 
gories. Decisions to act in one way 
often cause unexpected institutional 
changes harmful to individuals: New 
roads, airfields, and subdivisions dis- 
turb the established patterns of land 
use, change the lives of those who are 
on or near them, and add another 
piece to the regional and national jig- 
saw picture that is changing day by 
day, faster and faster. 

The fact of change we cannot escape, 
much as we would like to think that 
our fathers' farms should always re- 
main for us to go back to, that the 
scenes of our schooldays will always be 
as we experienced them, that the new 
highways and airports will not actu- 
ally spoil or devour the landscape we 
love. But we might as well be realistic 
about it. 



PLANNING FOR THE NEW LAND FRONTIER 

We have to face the fact that every 
year thousands of acres of tillable land 
in the United States are going into 
such uses as urban subdivisions, in- 
dustrial sites, defense establishments, 
highways, railways, and airports, and 
that since 1940 about 17 million acres 
of our flattest and most fertile farm- 
lands have been converted to nonagri- 
cultural uses. If these withdrawals con- 
tinue at the present rate for another 15 
years, a total of about 100 million 
acres that once were tilled will have 
been converted. 

A fact that we are apt to ignore is 
that large sectors never should have 
been in farms. We only now are squeez- 
ing out the surplus and getting our re- 
source base of land more nearly in bal- 
ance with production needs. 

For example, 10 to 20 percent of the 
tillable land in 13 Northeastern States 
has been removed from agriculture 
since 1940. 

Lester E. Klimm, in the Geographi- 
cal Review, estimated that perhaps 
85 percent of the empty areas in the 
Northeastern States was characterized 
by steep slope, poor drainage, or poor 
soil and that perhaps 60 percent also 
has some climatic handicap. 

The National Resources Board esti- 
mated that nearly half of New Jersey 
is nonagriculturai and mostly suitable 
for forest. 

Some areas are empty because peo- 
ple tried to farm them and failed. 
Others are empty because people knew 
better from previous experience. Some 
areas are losing population because of 
isolation, severe climatic conditions, 
and better opportunities elsewhere. 

The grasping tentacles of an urban 
octopus and the specter of a land- 
starved future are widely publicized 
fears. We seem to welcome a bogy of 
soil scarcity and impending starvation, 
even though we have been in a period 
of great prosperity. Our attitude to- 
ward land resources is almost diamet- 
ric to the one we held during the 
drought and depression years of a short 
time ago. The wide arc that marks 
the pendulum swing of public knowl- 

5G9 

edge and opinion often measures only 
gross distortions of facts. Let us look 
at some facts. 

Farms have been combined, subdi- 
vided, and abandoned, and the type of 
farming has changed over a long span 
of years. Adjustments actually began 
in colonial times. The longtime trend 
simply has been accentuated. Yet the 
markets are full, and controls of farm 
production appear to have become a 
continuing national problem. The face 
of our land has changed—and not all 
the changes are pleasant, desirable, or 
necessary. Many of these changes are 
only remotely related to physical growth 
of urban and industrial communities. 
Most are related to changes in our na- 
tional social, economic, and technolog- 
ical growth. 

Agriculture, since about 1940, has 
joined the technological revolution. As 
a result of improved technology, one 
farmworker now can feed himself and 
about 18 other consumers. His pro- 
ductivity has grown 2.5 times during 
one generation. Efficiency in farming 
methods has created technological un- 
deremployment for millions of farm 
people and management problems in 
the economics of size and adjustment 
of resource inputs for millions of farm 
operators. 

We have continued to produce about 
5 percent more agricultural goods than 
domestic and foreign markets will ab- 
sorb. Our productive potential lies in 
a magnitude about 40 percent above 
our output in 1958. Each improvement 
in technology increases that potential. 

Studies by men in the Department 
of Agriculture indicate that, even if 
present rates of alienation of farmlands 
continue, we could come within about 
5 percent of feeding the population of 
220 million we will have in 1975 and 
300 million in 2000 at its present levels 
of living. Expected improvements in 
technology will make the difference. 

T. W. Schultz, professor of agricul- 
tural economics in the University of 
Chicago, thinks that, under conditions 
of changing demand and technology, 
the farm income in an area in the long 
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run depends primarily on its relative 
ability to adapt its agriculture to chang- 
ing conditions. 

A. M. Tang, professor of economics 
in Vanderbilt University, put it this 
way: "Longtime, increasing disparity 
in agricultural income [per worker or 
per farm person] among areas is re- 
lated to the pattern of local industrial- 
urban development whose positive in- 
come effect is transmitted to local agri- 
culture through its impact upon local 
factor and product markets." 

You and I know that farmers have 
been unable to reduce appreciably 
their farm output during periods of 
low prices. Their fixed costs continue, 
and their main hope lies in increased 
efficiency of production, greater vol- 
ume of production, and smaller unit 
costs. It follows, then, that periods of 
prosperity and strong demand are the 
time to bring farming into adjustment 
with other segments of our economy. 

We shall return to this point later 
and fill in some of the details. 

Let us consider now some of the 
changes in several parts of the Nation. 

Professor Tang and his associates 
studied the longtime development pat- 
tern and income characteristics of 21 
counties in the upper part of the 
Georgia and South Carolina Pied- 
mont, a relatively homogeneous area 
and one of uniform natural resources. 
Its agriculture and its people had a 
long history of low production. 

Industry and cities have grown in 
parts of this region since about 1900. 
The rates of growth were fast, but 
highly uneven, during the 1940^. The 
counties with industrial developments 
had significantly higher agricultural 
incomes and labor returns per farm- 
worker in 1940 than did the unde- 
veloped counties. The correlation be- 
tween industrial-urban development 
and farm income per worker was even 
greater in 1950. Thus the industrially 
developed counties have continued to 
move ahead of the underdeveloped 
counties in productivity of farm labor. 
Why did this occur during a period of 
full employment when disadvantaged 
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farm people had so many alternatives? 
An examination of the situation 

brought out that real reductions in the 
farm labor force were more important 
than increases in farm capital, yet 
changes in output were related pri- 
marily to changes in capital and only 
to a limited extent to changes in labor. 
Thus the presence of an imbalance in 
the application of resources came to 
light. Farms were overcapitalized on 
labor, and substantial underemploy- 
ment was widespread. Reductions in 
farm labor did not appreciably lower 
output; rather, they increased the 
effectiveness of the labor that remained 
on the farms. The movement of 54 
thousand persons out of farming in the 
area, however, still was insufficient to 
meet the low-income problems of 
agriculture. 

Farmers near industrial-urban de- 
velopments received benefits not avail- 
able to their fellows living farther 
away. They tended to receive higher 
prices for their products and to pay 
lower prices for their inputs. Creation 
of new markets for some farm prod- 
ucts, as a result of urban growth and 
rises in per capita income, and oppor- 
tunity to market their products in the 
most favorable form, such as fluid milk, 
gave them additional opportunities for 
desirable adjustments in their farm 
business organization. 

The part-time farms of the de- 
veloped counties were no larger than 
those of the undeveloped counties in 
1950. Yet, with far less labor per farm, 
these operators received comparable 
incomes per farm. 

Professor Tang drew the conclusions 
that an increased ratio of capital to 
labor (primarily through decreases in 
labor) had been the major type of ad- 
justment on part-time farms and that 
modern part-time farms represented 
small subsistence units of the past, 
which had contained much initially 
underemployed farm labor. The di- 
version of a substantial part of this 
surplus labor to off-farm work did not 
appreciably affect output per farm. 

The availability of any nonfarmwork 
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within reasonable commuting distance 
is vitally important in determining the 
extent to which farm families may- 
work off the farm without actually 
changing residence. Since this type of 
adjustment was easy to make in areas 
where nonfarmwork opportunities are 
prevalent, it is no surprise that families 
of part-time farmers responded with 
alacrity to the changed situation. 

Dr. Tang pointed out that off-farm 
employment of farm persons tends to 
select those in the most productive age 
groups. The unfavorable age composi- 
tion of the remaining labor force (the 
elderly and otherwise less employable) 
on part-time farms accounts in part for 
the apparently low level of income per 
farmworker. 

(I might add, however, that the 
same general situation applies in com- 
mercial farming. The most mobile 
segments in the labor force gravitate to 
the better opportunities, and the less 
mobile make other adjustments in 
place. This "adverse" age distribution 
of farmworkers will continue until the 
time that returns to labor from farm- 
ing are competitive with other forms 
of livelihood for the mobile segment of 
the labor force.) 

Thus, agriculture of the Southern 
Piedmont has benefited from the 
growth of industry. Absorption of for- 
merly underemployed farm labor has 
made possible substantial increases in 
farm income per farmworker without 
appreciably affecting total farm out- 
put. Benefits have accrued first to fam- 
ilies relatively near the nonfarmwork 
opportunities. It follows that continued 
industrial growth and activity will en- 
courage further transfers of farm labor 
and, as nearby underemployment dis- 
appears, the effects must reach farther 
afield. 

Continued disappearance of disguised 
unemployment in the developed areas 
might be accompanied eventually by 
larger and larger reductions in farm 
output until a point of equilibrium is 
reached in demand for farm products, 
which will justify profitable production 
by the remaining farm laborers. The 
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underdeveloped areas still faced with 
unemployment of their labor force will 
improve their economic position and 
farm-labor productivity as outmigra- 
tion and opportunities for off-farm 
work drain off the surpluses and allow 
better organization of farm resources. 

SEVERAL OTHER STUDIES across the 
Nation provide variations in the appli- 
cation—but the same tone and theme— 
of favorable trends in adjustments. 

A study by men in the Department 
of Agriculture and the West Virginia 
Agricultural Experiment Station dis- 
closed that 96 percent of rural resi- 
dents in that State were partly or fully 
nonfarmworkers in 1957. Only 5 per- 
cent of the households in the Upper 
Monongahela Valley depended solely 
on agriculture. Forty-one percent were 
part-time operators who also received 
income from nonfarm sources. Another 
40 percent did no farm work, and 14 
percent received income only from 
such nonfarm sources as rent, royalties, 
public assistance, retirement funds, or 
social security. Eighty percent of the 
workers had industrial or business ex- 
perience. They had adjusted to regular 
employment and acquired skills val- 
uable in nonfarmwork. 

Harold G. Halcrow, head of the De- 
partment of Agricultural Economics 
in the University of Illinois, made a 
study of part-time farming—in which 
the income from work off the farm 
equals receipts from the sale of farm 
products—over the Nation. 

Items that have influenced the grow- 
ing trend to part-time farming include 
improved transportation, farm mech- 
anization, the establishment of indus- 
tries in or near rural sections, and a 
desire to live in the country. 

In 1954, Professor Halcrow pointed 
out, 1,334 thousand farm operators 
(27.9 percent of all farm operators) 
were working off their farms 100 days 
or more; in 1929, 700 thousand (11.5 
percent) worked off the farm 100 days 
or more. Between 1929 and 1954, the 
number of American farm operators 
declined by nearly one-third. 
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Off-farm employment has become a 
notable factor in agriculture in most 
of the main farming areas of the 
United States. Such employment used 
to be largely among farmers who sold 
less than 1,200 dollars' worth of farm 
products in a year, but lately the num- 
ber of operators of larger farms who 
work off the farm has increased. 

L. A. REUSS, of the Agricultural Re- 
search Service, reported that recent 
trends in Florida included a rapidly 
rising urban population, a moderately 
increasing rural nonfarm population, 
and a declining farm population. Pro- 
jections to 1970 indicated a possible 
slight increase in the number of farms, 
a moderate increase in urban areas, 
and a marked growth in the rural non- 
farm population. 

Spreading urban and suburban areas 
intensify problems of providing roads, 
electricity, sewerage, police and fire 
protection, schools, and shopping fa- 
cilities. Tax and zoning problems are 
multiplied. Premature subdivisions 
often do not provide for services. 

Urbanization has a strong impact on 
the attitudes and goals of farm people 
as they are brought into closer contact 
with nonfarm or part-time farm peo- 
ple, urban employment, and ways of 
life. This impact is greater in northern 
and western Florida, where the culture 
of the rural population is more homo- 
geneous than in the rest of the State. 
Increased opportunities for nonfarm 
employment increases interest among 
rural people in education and training. 

The number of noncommercial— 
part-time and residential—farms has 
dropped in northern and western Flor- 
ida and increased in central and south- 
ern Florida. In some counties there 
were decreases or only slight increases 
in the number of farm operators work- 
ing off their farms 100 days or more; 
largest decreases in this group were 
reported in Duval and Nassau Coun- 
ties in the Jacksonville area. 

A study in Duval County by Daniel 
Alleger, an economist at the Flor- 
ida Agricultural Experiment Station, 
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showed that two-thirds of part-time 
and retirement farmers were gainfully 
employed, one-fourth were retired, and 
the others were self-employed. 

Two-thirds of the home-farm units 
had fewer than 6 acres. More than half 
had fewer than 4 acres. About half of 
the operators planted one-half acre or 
less in crops. Nearly 90 percent of the 
enterprises were gardening types of 
agriculture. About 80 percent of the 
operators kept poultry or meat ani- 
mals. The economic advantages of 
part-time farming carne more from 
savings than from increased earnings. 

As population and economic activity 
have grown in Florida, there have 
been tendencies toward a gradual up- 
grading in the use of land: Subdivi- 
sions replace citrus groves, citrus 
groves replace improved pastures, and 
pastures replace native rangelands. 

The acreage of bearing citrus groves 
increased about 25 percent (an esti- 
mated 567 thousand acres in 1958) 
and the nonbearing acreage doubled 
(94,500 in 1957-1958) from 1949 to 
1958, according to Mr. Reuss. Some 
established citrus groves were being 
cleared for subdivisions, highways, and 
industrial parks. Some estimates indi- 
cate that only 50 thousand to 100 
thousand acres suitable for citrus have 
not been planted, and of these 25 
thousand to 50 thousand acres would 
be taken up for homes. All ridgelands 
in some places are occupied, and new 
groves are being set out on flatwoods 
land after ditching and bedding. De- 
mand for land for citrus in central 
Florida affects the supply and the cost 
of land available to producers of other 
farm products. 

The area of improved pasture in 
Florida was estimated at more than 1.6 
million acres. Continued expansion is 
expected. Florida has perhaps 10 
million acres that could be converted 
from native rangeland into improved 
pastures. Some loss of acreage of im- 
proved pastures occurs when new 
citrus groves are set out and when resi- 
dential and commercial subcenters are 
established in open country. 
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The acreage of truck crops increased 

by more than 50 thousand acres be- 
tween 1949 and 1957 (410 thousand 
acres for harvest in 1955-1956). 

The demand for land for truck crops 
in 1958 was not in serious conflict with 
other uses of land. Urbanization en- 
couraged increases in the acreages in 
truck crops in rural areas such as the 
Everglades, some expansion in acreage 
around urban markets, and some out- 
ward movement of production areas 
at the perimeter of expanding urban 
centers. 

The acreage in general field crops 
has declined slightly. Demand for land 
by pulp and timber companies affects 
the economy of general farming in 
northern and western Florida. 

Several examples are at hand of 
some of the effects of a high demand 
for land. Dairy farmers near Miami 
have sold land for subdivisions for 1 
thousand dollars or more an acre and 
moved their operations to cheaper 
land north of Palm Beach or near Lake 
Okecchobee. The same type of move- 
ment is taking place near towns like 
Tallahassee. In the process, the dairy- 
men may increase greatly the size of 
their farms and boost land values at 
their new locations. Cattlemen are re- 
fraining from investing funds to im- 
prove pasturelands that may be in 
demand as sites for citrus groves or 
subdivisions. In areas where the land 
market is highly active, especially the 
coastal and metropolitan areas, in- 
vestors are permitting much land to 
remain idle, pending resale or the 
anticipated change to a higher use. 
Dwellings in rural areas are in demand 
as housing for part-time farmers and 
for nonfarmworkers. Market values of 
tracts that have dwellings seemed in 
1958 to exceed current or prospective 
values for agricultural purposes. 

IN LOUISIANA, according to Robert 
W. Harrison, of the Agricultural Re- 
search Service, the subsistence econ- 
omy of Acadians is giving way to a 
suburban economy. Many country 
people are employed in the expanding 

oil, sulfur, salt, and related industries 
on the gulf coast. Extensive ranching 
enterprises are developing in the great 
Tensas Basin of Louisiana and Ar- 
kansas. 

The dominance in economic and 
community affairs of the traditional 
sugarcane and cotton plantations, with 
their distinctive labor organization 
and social structure, is giving way to 
newer economic and social patterns. 

The migration from the alluvial val- 
ley of the Mississippi of thousands of 
young and capable farmworkers and 
the movement of many other farm- 
workers to nearby cities and villages 
have made it necessary to reconsider 
the role of labor in the economy. The 
lack of trained workers for mech- 
anized farming and of workers who 
have knowledge of livestock and di- 
versified farming is increasingly a fac- 
tor in shaping the agriculture in the 
valley. 

Harald A. Pedersen, of Mississippi 
State College, has pointed out the close 
relationship between the general eco- 
nomic level of the Nation and the 
availability of farm labor in Mississippi. 
Between 1940 and 1950, an estimated 
400 thousand persons, mostly farm- 
workers, left the State every year. 
Many of them were young sharecrop- 
pers. As long as the wide margin be- 
tween industrial wages and the returns 
to farmers persists, the high mobility 
of the surplus farm population will 
continue. Plantations and large farms 
have adjusted to the reduced supply of 
workers by mechanization. A business 
recession would cause a damming up 
of surplus workers, and possibly a re- 
versal of migration would result in 
sizable increases in the labor force. 

J. R. Bowring, M. C. Purington, and 
O. B. Durgin, economists at the New 
Hampshire Agricultural Experiment 
Station, made comparisons of popula- 
tion changes in New Hampshire in 
1940 and 1950. They found a drop in 
the number of rural farm and urban 
age groups and a rise in the rural non- 
farm residents. The latter can be ex- 
plained by the movement of city rcsi- 
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dents to neighboring rural areas and 
small towns, partly because of indus- 
trial development and partly because 
they preferred to live in the country 
and commute to jobs in industrial 
centers. Improved roads and trans- 
portation facilities and improved in- 
comes have accentuated this prefer- 
ence for living in small towns. 

They discovered facts they believe 
are of great significance to planners 
for future balanced agricultural-urban 
relations: "The decrease in the num- 
ber of farms has been accompanied by 
an increase in the level of living of the 
remaining farm families. The number 
of farms in New Hampshire declined 
from 18,786 in 1945 to 10,411 in 1955 
(45 percent), but the average size in- 
creased from 107 to 140 acres. The 
major sources of farm income are 
dairy and poultry. Cow numbers de- 
creased somewhat during the decade 
from 65,000 to 59,000. At the same 
time, however, milk production per 
cow increased at least 25 percent. The 
movement off farms does not indicate 
a decline in the economic significance 
of the industry so much as an eco- 
nomic reallocation of resources to in- 
crease the total product of the State." 

Economists at the Ohio Agricultural 
Experiment Station also reported the 
trend toward fewer and larger farms 
and more farmers working away from 
home. Thirty-seven percent of farmers 
in Ohio worked off the farm more than 
100 days in 1954; in 11 counties, 
mostly in northeastern Ohio, the pro- 
portion exceeded 50 percent. About 
half of the part-time farmers were em- 
ployed in factories. Others worked 
only seasonally in industry or sought 
work with more flexibility. 

The increase in the proportion of 
Ohio farmers who took other jobs was 
associated more directly with the 
availability of industrial opportunities 
than with the quality of land or type 
of farm. Some operators of farms that 
were larger than average in north- 
western Ohio had taken advantage of 
industrial developments to hold full- 
time jobs in industry. Industrial ex- 
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pansion in the Ohio River Valley has 
encouraged part-time farming by giv- 
ing many operators a chance to over- 
come their longstanding problem of 
low farm incomes. 

In Arkansas, William H. Mctzler, 
an economist in the Agricultural Re- 
search Service, noted that farming had 
lost almost 800 thousand persons in 30 
years. The net movement was greater 
for Negroes than for whites. More 
tenants and sharecroppers moved than 
farmowners. Net outmigration had 
been partly to nearby towns and cities, 
but was even greater to towns and 
cities in other parts of the country. 

Dr. Metzler noted a situation with 
vastly improved relationships between 
population and resources in the Ozark 
area of Arkansas. The farms averaged 
50 percent larger in 1957 than in 1939, 
and the investment per farm was four 
times greater. A change from intensive 
row-crop farming to livestock and 
dairy enterprises has occurred. Lum- 
bering and other industries have de- 
veloped significantly. Total retail sales 
ran five times higher in 1954 than in 
1939. 

The decline in numbers of farms and 
farm families reflects the movement of 
thousands of marginal farmers from 
the Ozark area. This has permitted 
farm enterprises to grow to a size better 
adapted to present-day use of capital 
equipment and labor. Thousands of 
other underemployed people have 
moved to other areas where employ- 
ment and income are more regular. 
The net result has been better living 
for farmers and nonfarmers alike in 
a region historically poor in land 
resources. 

J. Z. Rowe, of the Federal Reserve 
Bank of Dallas, reported that almost 
half of the farmers in the five South- 
western States had off-farm work in 
1954. Thirty-eight percent of the farm 
operators had outside income that ex- 
ceeded agricultural income in 1954. 

This rising trend is the result of pres- 
sures to supplement family income and 
the attractiveness of alternative non- 
agricultural employment. 
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Dr. Rowe said, however: e£On bal- 
ance, the increase in off-farm work and 
the smaller farm population probably 
have resulted in a gain to the south- 
western economy as a whole. . . . For 
persons remaining on part-time farms, 
supplementation of the family's income 
through off-farm employment has re- 
sulted in a higher and more stable in- 
come and has contributed to the growth 
of the economy." 

California has been thought of as a 
State of burgeoning urban population 
and dwindling resources. Yet, for the 
State as a whole, Varden Fuller re- 
ported in the February 1955 issue of 
California Agriculture that between 
1930 and 1950 the amount of cropland 
increased by 2.3 million acres, of which 
1.8 million was irrigated, although 
none of the changes increased the total 
number of commercial farms. Farms 
of fewer than 1 thousand acres (except 
the small units of fewer than 10 acres) 
actually declined. 

Dr. Fuller concluded that agricul- 
ture in California does not offer oppor- 
tunities to new commercial farm opera- 
tors except as replacements on pres- 
ently existing units. There also will be 
less demand for seasonal workers, be- 
cause skilled and technically trained 
workers operate and maintain equip- 
ment designed to perform the more ex- 
acting procedures of technologically 
advanced agriculture. 

California's large-scale commercial 
farmers, except milk producers, have 
specialized in production for markets 
outside the State rather than in it. 
The growth of population within Cali- 
fornia, according to Dr. Fuller, would 
have little effect in itself on what its 
agriculture produces, other than such 
commodities as market milk. Future 
changes are likely to be influenced 
much more by national and world 
markets than by the size of the State's 
markets or the need of an expanding 
occupational base to absorb its growing 
population. 

DETAILED AREA STUDIES of changes 
in land use due to urban growth have 
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been made less frequently than have 
analyses of social changes, employment, 
taxation, local government, or attitudes. 
The few studies centered on changes 
in uses of land complement in many 
ways the illustrations I have given. 

They are unanimous that the rural 
change would not have occurred with- 
out the urban catalyst. Each area ap- 
parently has reacted differently under 
the impact of the various stimuli, how- 
ever. 

Three localities in Michigan, Wis- 
consin, and Utah illustrate some com- 
mon adjustments in land uses. 

Sociologists and economists in the 
University of Michigan have studied 
several suburban areas in Michigan. 

J. Allan Beegle and Widick Schroeder 
described land use on the edge of North 
Lansing as a blend of densely popu- 
lated residential areas, large sections of 
tilled soil, and a sprinkling of commer- 
cial and industrial structures concen- 
trated along the main transportation 
artery. Because there are no zoning 
regulations, they said, different types of 
structures are allowed next to one an- 
other, and many new dead-end streets 
and roads are indications of a rapid 
growth and the lack of coordinated 
planning. 

E. Howard Moore and Raleigh Bar- 
lowe studied the effects of suburbani- 
zation of land use in two localities be- 
tween Okemos and Williamston. Both 
were settled more than a century ago 
and until recently were used primarily 
for farming. The impact of suburbani- 
zation is causing a gradual change in 
both. The Okemos area, being closer 
to Lansing, felt the impact of sub- 
urbanization first. A few city workers 
resided here before the Second World 
War, but the major influx has been 
since the war. 

Much of the suburban development 
has resulted from piecemeal sale of 
lots and highway frontage from farms. 
Both areas, however, contain sub- 
divided properties. Some of these 
platted areas are having a high type of 
development. The subdivisions gen- 
erally are less built up and concen- 
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trated than are subdivisions at the out- 
skirts of Lansing and East Lansing. 

Nearly 60 percent of the land in the 
Williamston area and 35 percent in 
the Okemos area was owned by full- 
time farmers in 1951. Part-time farm- 
ers held about 25 percent of the land. 
In the Okemos area, 40 percent of the 
land was owned or rented by rural 
residents, as compared to 15 percent of 
the Williamston acreage. Most of the 
rural residents held relatively small 
tracts. A preponderance of their crop- 
land was idle or in relatively extensive 
use through rental to nearby farmers 
for pasture, hayland, or grain fields. 

Farms occupied by part-time farm- 
ers also generally were smaller than 
those of full-time operators. Much of 
their cropland was rented out. 

Two of three full-time farmers op- 
erated units of 100 acres or more. 
Fields rented from rural residents or 
part-time farmers often were part of 
the units. Younger operators tended 
to operate the larger farms. 

Neither the size of farm nor the near- 
ness to suburban developments seemed 
to have much effect on the use of land 
for crops and pasture. Part-time farm- 
ers, however, tended to use more of 
their land for crops and less for pasture 
(probably because they had less need 
for pasture) than full-time farmers. 
Part-time farmers and small operators 
tended to concentrate on one or two 
crops. Most of the active full-time 
farmers used a 4-year rotation based 
on corn, oats, wheat, and hay. 

A general air of impermanence 
seemed to prevail. Many farmers in 
both areas, but particularly those in 
the Okemos area, felt that suburbani- 
zation has resulted in poorer farming 
practices. Fewer livestock were kept. 
Less attention was paid to good cul- 
tural and soil conservation practices. 
Cash cropping, rather than regular 
fertility-building rotations, were com- 
mon. Mining the soil generally was re- 
lated to the relative imminence of 
platting for nonfarm uses. Under the 
circumstances, however, this practice 
is not to be condemned too harshly. 
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Full-time farmers farthest from Lan- 
sing indicated plans to continue their 
current rotation system of farming. 
Most had in mind sale or lease for 
future nonfarm development. Forty 
percent of the part-time farmers indi- 
cated plans to continue present uses of 
their land; 25 percent planned shifts 
to beef or other livestock; 20 percent 
planned more crops; and 15 percent 
had no plans. Rural residents generally 
had no well-defined plans for future 
land use except for gardens and small 
orchards. 

About one-eighth of the total land in 
these areas was idle or unused. Some 
idle land was associated with sub- 
urbanization and use for rural resi- 
dences, but much of it was on farms 
operated by full- and part-time farm- 
ers. Some was left idle because of low 
fertility. Other tracts that could have 
been used to advantage were idle be- 
cause of the age or health of the opera- 
tors or because of alternative work 
opportunities off the farm. 

The findings of Professors Moore and 
Barlowe coincide with several others 
over the country that proportions of 
idle or unused lands tend to be high in 
areas of rapid suburban development. 
This practice of nonuse is one of the 
hidden costs of rural residence and in- 
dustrial development that can be 
attributed to lack of unified planning. 

These places in Michigan were be- 
yond the zone of most intensive sub- 
division, and a high proportion of full- 
time farmers still were trying to farm 
efficiently. This fact definitely affected 
the demand for fields that could be 
rented for cash crops, particularly 
wheat. Some farmers went several 
miles to rent fields, but there was little 
interest in fields smaller than 5 acres. 
Modern machinery and effective use of 
labor require larger acreages for full 
efficiency. 

Both of these areas are in a region 
where dairying used to be regarded as 
the most profitable farm enterprise. 
Both have experienced a general shift 
from dairying to cash crops. Part of 
the reason for the change is the favor- 
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able prices of wheat and corn in recent 
years. Part is due to the effects of sub- 
urbanization. 

The rural residents generally kept no 
livestock. A few had chickens, pigs, 
riding horses, cows, or calves. Part- 
time farmers also tended to keep small 
numbers of livestock. In fact, 60 per- 
cent of those in the Williams ton area 
and 75 percent of those in the Okemos 
area had fewer than 5 animal units per 
farm. Part-time farmers placed less 
emphasis on dairy animals and more 
on beef, considerably less on sheep and 
hogs, and slightly more on chickens 
than did the full-time farmers. Thirty- 
four percent of full-time farmers had 
fewer than 10 animal units. 

Almost all the residents of the two 
areas felt that suburbanization had 
caused a rise in property taxes. Prac- 
tically all of the increase went for school 
purposes. Assessed values were highest 
on properties of full-time farmers and 
lowest on rural residences. 

Tracts along the highway or in places 
that promise a high level of develop- 
ment command the highest prices. Lots 
within a mile of a main road seem to 
be preferred, but sometimes hilly land 
close to developed centers brought 
as much as good bottom land, and 
residential buyers were forcing up the 
prices of both good and fair farmland. 

Changing uses of land in the fringe 
areas near Milwaukee, Wis., were stud- 
ied by Arthur J. Walrath, of the Agri- 
cultural Research Service. Milwaukee 
County was one of the early leaders 
in the field of suburban zoning. Of six 
counties in southeastern Wisconsin sur- 
rounding Milwaukee, four have county 
zoning laws, although the laws did not 
apply uniformly in all townships with- 
in the counties. 

Dr. Walrath concluded that zoning 
had provided relatively little control in 
development of nonfarm uses : Zoning 
often was only a slight obstacle to be 
overcome when the owner decided to 
subdivide his land. 

The trend in numbers of farms has 
been downward in the six counties— 
Ozaukee, Kenosha, Racine, Walworth, 
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Washington, and Waukesha. It began 
before the depression and continued at 
a faster rate after the igßo's. The num- 
ber of farms dropped 14 percent during 
the 1940^ and another 9 percent be- 
tween 1950 and 1955. The decline is 
apt to continue for some time if eco- 
nomic forces are allowed to make de- 
sirable adjustments in factor inputs 
between farm and nonfarm enterprises. 

Continued subdivision, commercial 
and industrial developments, scattered 
housing, and modification and im- 
provement in the highway system no 
doubt will reduce the number of 
farms. A further reduction in numbers 
will occur through the consolidation of 
uneconomically small units and the 
adjustment of farm size to modern 
technology. The retirement of older 
farmers and transfers of the younger 
operators to nonfarmwork will make 
tracts available. 

Dr. Walrath found no clearcut pat- 
tern in the decreases or increases in 
the numbers of farms by townships in 
relation to the distance from cities. The 
land in farms was less in the counties, 
and the number of farms declined, but 
the average size of farm increased 
through absorption of other units go- 
ing out of production. Smaller farms 
tended to disappear. 

The remaining cropland is used more 
intensively. An additional acreage, 
which, was not accounted for in sub- 
divisions and rural homes, has shifted 
from agriculture to temporary nonuse. 
There is little prospect that it will re- 
turn to agriculture. Present owners are 
holding it in a nonuse status until it 
can be developed profitably for urban 
use. Some of it may be available for 
annual cropping by nearby farmers, 
but there will be fewer and fewer farmer 
bidders for it as the area becomes more 
and more urban. 

Relocation of highways can affect 
the future of individual farms by taking 
essential acreages of cropland and by 
cutting a farm in two. A limited-access 
thruway might make one part of a 
farm inaccessible and usually would 
disrupt the farming and marketing. 
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These six counties have been impor- 

tant in the production of fluid milk and 
vegetables for city markets. 

Unlike the previous example of a 
dairy area in Michigan that had 
changed to cash crops and rural resi- 
dences, the Wisconsin dairymen had 
maintained their milking herds, in- 
creased their corn acreage, reduced 
their small grain acreage, and were 
farming more intensively. 

Dr. Walrath's data bring out the 
anomalous conditions that may de- 
velop in situations of rapid change. 
We normally would expect some kind 
of relationship between the kinds of 
crops that are grown and urban con- 
centrations (besides the type of soil). 
Farmers in southeastern Wisconsin evi- 
dently do not follow a norm, as land 
uses in adjoining townships often differ. 

The several farming communities 
vary remarkably in the adjustments to 
various stages of urbanization. Total 
production for the six counties, how- 
ever, has not suffered. The value of all 
production in 1954, even after adjust- 
ment for price levels, was 101.2 per- 
cent of what it was in 1949. The com- 
position of the total had changed, 
however. Sales of whole milk had in- 
creased 2 percent; sales of eggs had 
dropped 3 percent; sales of chickens 
increased 10 percent; corn harvested 
for grain increased 39 percent; and 
small grains dropped about 15 percent. 

Changes in acreage of tame hay 
seem to be associated with new growth 
of urban areas. The acreage in hay in 
some sections was expanded because 
of the acquisition of farmland by 
persons whose only interest in farming 
is to keep weeds down by cutting hay 
or by selling the standing crop. In 
other sections, with only a slightly 
different ownership pattern, these 
acreages would be un tended and 
would be considered to be idle. 

The increases in farm production re- 
sulted from shifts in enterprises and 
higher yields. In Waukesha County, 
for example, yields of corn increased 
from an average of 49 bushels an acre 
in 1941-1945 to 58 bushels in  1949- 
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1953; tame hay, from 2 tons to 2.4 
tons; canning peas, from 1,872 pounds 
to 2,109 pounds; and milk per cow, 
from 6,879 to 7,380 pounds. 

Urbanization had little effect on 
farm acreage before 1940. Fewer than 
1 thousand acres were subdivided in 
1941-1945, but in the next 5 years 
more than 3,500 acres were in newly 
recorded subdivisions. Another 7,400 
acres of subdivisions were recorded in 
1950-1955, when an additional 44,427 
acres disappeared from farming. About 
40 percent of this was cropland, which 
often is held for development or specu- 
lative rises in land values. 

The six counties and Milwaukee 
have lacked an overall plan of de- 
velopment. Spasmodic growth into 
predominantly agricultural sections all 
too often has been followed by an un- 
orderly urban sprawl. One result is that 
islands of undeveloped land may re- 
main after a large part of a section is 
in the new use. More serious results 
are in heavy public charges for ill- 
timed and poorly adapted services and 
facilities. Suburban living loses many 
of its amenities under these conditions. 

MORE THAN 50 PERCENT of the farms 
in Utah sold less than 2,500 dollars' 
worth of farm products in 1954. Nearly 
65 percent of the farmers worked off 
the farm for pay. About 45 percent 
worked more than 100 days off the 
farm. 

Davis, Salt Lake, Utah, and Weber 
Counties, which include much of the 
nonfarm population and business ac- 
tivity of the State, contain nearly half 
of the low-income farmers in Utah. 
Sixty-eight percent of the farmers in 
the four counties worked off their 
farms, and 57 percent worked more 
than 100 days off the farm, primarily 
because they had greater opportuni- 
ties for off-farm work. 

Clyde E. Stewart, in Farm and 
Home Science, published at Utah 
State University, wrote: "Farm mech- 
anization and large off-farm employ- 
ment opportunities are strong forces 
in our economy, and tend to increase 
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the size of farms. At the same time, 
more off-farm work opportunities and 
shorter working hours probably have 
encouraged part-time and residential 
farms. Many of our farmers operate 
land in combination with off-farm 
employment. Frequently this arrange- 
ment gives a profitable return." 

Dr. Stewart believes that many of 
the small farms were acquired as a 
supplementary operation in an effort 
to develop desirable aspects of a two- 
income plan in areas where industrial 
employment is available. Dependence 
on this kind of small commercial, 
part-time, and residential farm is 
growing in Utah, especially in terms of 
farm numbers, land use, and people. 

The population of Davis County, 
whose county seat is Farmington, 
nearly doubled between 1940 and 
1950. A major reason was the general 
industrial expansion in Utah and the 
establishment of military projects and 
installations in the northern parts of 
the county. Several large oil refineries 
were developed, and an increase in all 
types of business occurred. 

Suburban expansion occurred in 
communities near Salt Lake City. 

Small towns grew as young married 
couples moved in for employment in 
defense industries or commuted to jobs 
in Salt Lake City or Ogden. 

Farmland, much of it of low-in- 
tensity use, near city boundaries was 
transmuted into new towns. 

Settlement had taken mainly the pat- 
tern of single-family dwellings, with 
lawns and backyards. Enough land for 
building purposes made this type of de- 
velopment possible. Because the platted 
residential areas were interspersed with 
farmlands in some communities, an 
unutilized margin was available for 
future expansion. Some communities 
controlled housing developments so as 
to maintain standards and prevent un- 
desirable uses. 

George T. Blanch, of Utah State 
University, reported that 27,545 acres 
in the four counties were changed from 
agriculture to other uses between 1937 
and 1952. An estimated 13 thousand 

acres underwent change between 1952 
and 1957. 

The 27,545 acres were only 1.5 per- 
cent of the total land area of the four 
counties—but 16,651 acres of it were 
irrigated and amounted to 7 percent 
of the total irrigated land. The rest 
was dry cropland, grazing land, foot- 
hill range, and wasteland. 

Of the land taken out of agriculture, 
about one-third had been within the 
boundaries of incorporated towns or 
cities but used for farming before 1952. 
Residential uses account for about 80 
percent and industrial and commercial 
uses for about 20 percent of the land 
whose use was changed in incorporated 
areas. All the military and most of the 
industrial developments were placed 
outside incorporated areas. 

About half of the acres removed from 
agriculture are in residential uses, al- 
though some tracts are large enough 
to support part-time farms. About a 
fifth of the area serves industrial and 
commercial purposes. The third that 
is in military reservations may return 
to agriculture if it is needed. 

The four counties exemplify regional 
economic problems at work. The de- 
veloped agricultural coriimunity has 
invested time, money, and effort into 
developing a relatively stable economy, 
based on irrigated small farms and a 
settled way of life. The readily avail- 
able water supply was utilized almost 
wholly to meet needs of the estab- 
lished community. 

The new growth of cities and indus- 
tries and new demands for water upset 
the balanced economy and introduced 
some problems. As previously irrigated 
lands sprouted roofs instead of roots, 
the irrigation companies began worry- 
ing about recovering their outlays for 
dams, ditches, and laterals to farms 
that were going out of existence. They 
also had to raise additional funds for 
new and probably more expensive 
projects to irrigate former drylands ly- 
ing above present ditches or beyond 
reach of them. 

Farmers that were being displaced 
had the same kinds of problems in sunk 
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costs for leveling, ditching, and devel- 
oping productivity; problems of water 
supply; and distance from markets. 

But to say that the presently devel- 
oped farmland is all the land available 
for use would be misrepresenting the 
case. More correctly, this acreage was 
all that was available at the time, the 
place, and the price. 

An investigation of agricultural pros- 
pects in the Weber Basin was con- 
ducted by the Bureau of Reclamation 
and the Department of Agriculture, 
The report said that several thousand 
acres suitable for irrigation lie on the 
periphery of lands that have been un- 
der irrigation for several decades. The 
Weber Basin Project, besides providing 
water for municipal and industrial uses, 
proposes to provide a full water supply 
to approximately 50 thousand acres 
not under irrigation and a supplemen- 
tal supply to about 24 thousand acres 
of presently irrigated land. The inves- 
tigators expressed the belief that an 
economically and socially satisfactory 
system of agriculture would result and 
that, besides supporting the farm fami- 
lies and community institutions at a 
reasonable level, agriculture can con- 
tribute substantially toward the cost of 
operating and constructing the project. 

Granting that bringing these new 
lands into production would be ex- 
pensive, it is clear that unutilized land 
resources several times greater than 
those already removed by urbaniza- 
tion and other nonfarm uses remain to 
be developed when the time is ripe— 
when the food is needed. 

Similar situations exist in many parts 
of the Intermountain region, the Pa- 
cific Northwest, the eastern slope of 
the Rockies, and in the East. The effect 
of drainage programs in the Mississippi 
Delta and in parts of the Southeast will 
contribute additional lands for inten- 
sive cultivation. In the final analysis, 
the cost or availability of water may 
place a much greater limit on produc- 
tion than will the availability of land. 

AMONG THE POINTS brought out in 
the foregoing examples is that there is 
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no set pattern of desirable growth. 
Each situation varies with topography, 
transportation facilities, the type of 
landownership, and happenstance. 

Because urban dispersal into agricul- 
tural areas assumes different forms, 
different kinds of planning and control 
are required to insure the best use of 
land. 

1 list four major forms of dispersal: 
Gradual encroachments, in which 

the metropolis slowly pushes out into 
its hinterland and which results in a 
fringe area; 

Encirclement, in which urban de- 
velopments surround agricultural areas 
by joining prongs of settlement along 
main arteries of traffic or several com- 
munities grow together along isolated 
points of contact; 

Growth through diffusion, which 
has no particular pattern—single fami- 
lies invade agricultural areas beyond 
the normal boundaries of urban areas 
in their search for homesites and some 
developers leapfrog to pick up tracts 
wherever they can find them for de- 
velopment; and 

Industrial decentralization, which 
has grown as the space requirements 
of companies have increased, trans- 
portation facilities have been im- 
proved, and employees have become 
more mobile. 

Planned dispersals have occurred in 
communities that acted in time and 
had development plans available be- 
fore an influx began. 

As for agriculture, unplanned and 
unregulated growth almost inevitably 
must result in a decline in producing 
acreage, uneconomic transitions in 
land use, inequities in tax burdens, ex- 
cessive costs for public services, too 
much, speculative development, and 
general instability. 

Advance planning cannot prevent 
urban and industrial spread into rural 
areas and it should not attempt to do 
so, but it can guide, formalize, and 
make a kind of schedule for growth. 
Rural communities often can plan a 
program whereby healthy agriculture, 
healthy industry, and healthy urban 
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communities can abide happily side 
by side. 

Individuals and businesses have wide 
choices concerning locations in urban 
communities. Many factors other than 
cost of transportation to the urban 
center influence decisions on where to 
live and work. Accessibility to a broad 
region largely has displaced the con- 
cept of accessibility to the urban core. 

Relative suitability of available lands 
for the alternative uses is a significant 
factor in the land market. Land de- 
velopers like to plan entire communi- 
ties as units. They buy well-located 
farms as they become available and 
take options on adjoining properties if 
necessary. They need large blocks of 
land to meet requirements for com- 
plete communities. 

The economic force of human wants, 
as expressed by what people are willing 
to pay for goods or services, is the key 
to land values. Land is like any other 
commodity whose use is determined 
by its value in the market place. 
Among the values is site or location. 
Each tract being considered has a 
variable value for each kind of farming 
as well as for residential, commercial, 
industrial, transportation, or other 
uses. Unfortunately for agriculture, 
land productivity is a relative thing 
and weighs less heavily on the site 
values than do other values. Tracts 
well located for other uses command a 
higher price because they are worth 
more to the buyers than the capitalized 
value of potential farm products and 
related other values are to agriculture. 

If our national economy is to con- 
tinue its growth, urbanization must 
grow with it. and uses other than agri- 
culture will continue to press values 
and prices of desirable tracts beyond 
the economic reach of agriculture. 

As our population expands, it is in- 
evitable that our residential and 
industrial areas must expand to ac- 
commodate it. It also is inevitable 
that much of this expansion will cause 
many social, economic, and institu- 
tional problems which can be resolved 
only by dislocation of vested users, loss 

of certain improvements, and expense 
for new facilities. 

It is inevitable that families, com- 
munities, and regions will have their 
economic activities turned completely 
upside down in the maelstrom of our 
national reconstruction and adjust- 
ment to the age of the atom and jet. 

It is not inevitable that bad or ill- 
timed land uses need supersede agri- 
cultural uses. There is no need for 
leapfrogging suburbanization, for ill- 
planned highway networks, for indus- 
tries scattered hit or miss over the 
countryside. There often are adequate 
satisfactory sites for airfields and mili- 
tary establishments on other than 
first-class cropland—although factors 
other than engineering features enter 
into the considerations that determine 
their location. 

The issue is not agriculture ver- 
sus nonfarm developments. We need 
both—in balance. The real problem 
is to protect the more productive lands 
of agriculture from ill-planned or un- 
planned and ill-timed conversions. 
Directing nonfarm growth along de- 
sirable channels is one of the critical 
problems facing agriculture today. 

THERE REMAINS the need for us to 
put some of these ideas and develop- 
ments in a larger frame, especially if 
we are worried that cities and high- 
ways are taking all our good farmland. 

The maintenance of a, healthy eco- 
nomic position of agriculture over the 
years depends largely on its ability to 
adapt to changing conditions. Con- 
tinued depression of an agricultural 
area or a sector of the agricultural 
economy indicates that at least some 
factors of production are badly out of 
balance in the farm business. 

I have heard John D. Black, of 
Harvard University, state that there 
is no such thing as marginal land. It is 
the misuse of resources in relation to 
the ability of the land to produce that 
creates marginal and submarginal 
situations. 

Sherman E. Johnson wrote in Science 
in Farming, the 1947 Yearbook of Agri- 
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culture: ccScientific progress enables 
some people to live better, and more 
people to live. . . . But history affords 
evidence that technological improve- 
ments, which bring profits to the pro- 
ducers who can adopt them and 
which benefit mankind in general, also 
bring misery and distress to the indi- 
viduals who cannot adjust themselves 
to the new conditions. Such individu- 
als are likely to resist and may be 
strong enough to delay technological 
progress. ..." 

Farmers in the United States cannot 
afford to stop technological progress 
any more than they can afford to use 
horses for farm power or grow open- 
pollinated corn. Farm prosperity de- 
pends as much on efficient farm pro- 
duction as it does on a virile market. 

A virile market in turn depends on a 
growing population with high levels of 
economic activity and employment— 
high purchasing power. 

Carl P. Heisig, director of the Farm 
Economics Research Division, in testi- 
mony prepared for the Joint Economic 
Committee of the 85th Congress, said: 

uOver the longer term, our produc- 
tion problems may continue to be 
centered around the need for adjusting 
the pattern of production to changing 
market outlets, rather than on an all- 
out effort to raise our production ca- 
pacity. . . . It is possible that produc- 
tion may continue to press on market 
outlets for many years, with conse- 
quent pressure on farm prices and in- 
comes. . . . The question is not so 
much whether we can produce food 
enough, but whether we can obtain 
the necessary readjustments in agri- 
culture at reasonable cost and with 
net incomes in agriculture comparable 
to those in other occupations. ..." 

Agriculture must recognize realities. 
Too many of us, trained in scarcity 
economics, are oriented to the past. 
We are in the midst of a peacetime 
socioeconomic revolution in which 
land is of decreasing importance rela- 
tive to other resources utilized in pro- 
duction of food and fiber. 

We tend to forget agriculture's place 
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in our present national economic or- 
ganization. Whether we like it or not, 
the fact remains that we can exist only 
at the call of nonfarm populations. A 
growing population and a virile econ- 
omy mean expanding markets for 
products of the farm. A declining 
population and a stagnant economy 
would mean the opposite. 

ENGLAND is an urban country and 
imports much of her foods and feeds. 
We can learn from actions of the 
English during an emergency and 
their plans for the future. 

In February 1954, in the Albert 
Howard Memorial Lecture in London, 
L. Dudley Stamp pointed out that 
Britain has been over popula ted ufor 
at least a thousand years, judged by 
the productive capacity of the time. 
. . . Now our land [in Britain] is 
underdeveloped by comparison with 
its potential." 

He estimated that practically the 
same land surface now in use can be 
increased by 20 percent in productivity 
and concluded, "There is much under- 
developed land in Britain: Only man- 
made barriers stand in the way of its 
more effective use." 

Anthony Hurd, an English farmer 
and wartime liaison officer in the 
Ministry of Agriculture, reported that- 
Great Britain had increased her tilled 
acreage 65 percent during the years of 
the Second World War. Even under 
conditions when supplies of material, 
labor, and money were extremely 
critical, the total production of calories 
was increased by 70 percent, primarily 
by growing more wheat and potatoes 
for human consumption and replacing 
imported feedstuffs by homegrown 
feeds, including grass. The net output 
of agriculture—the true output of the 
soil and measure of skill in agricul- 
ture—rose, fell, and recovered during 
the war years as adjustments were 
made to less imports, but by 1948- 
1949 had risen to 35 percent above the 
prewar period. Better methods, better 
cultivation, better seeds, better use of 
machinery and fertilizers, and new de- 
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velopmcnts of all kinds were used in 
this effort. 

Even so, W. R. Mead, of University 
College, London, concluded in late 
1956 that: aIn many parts of Britain 
[already improved lands] are not yield- 
ing their maximum, and the return 
from additional investment in them is 
likely to be greater than from that in- 
vested in marginal moorland." 

Some of the best planners have 
worked on Britain's town and country 
pattern. They recognize that protec- 
tion of good agricultural lands is essen- 
tial. Yet the ^Nufheld College Social 
Reconstruction Survey noted: "The 
value of even the best agricultural 
land is so low in relation to suburban 
building values that it is to no one's 
financial interest to save it from build- 
ing, for which it is often particularly 
suitable." 

THERE WAS a decrease in the num- 
ber of farms in every State except Flor- 
ida and in all except 180 of the 3,067 
counties in the United States between 
1950 and 1954. The number of farm- 
workers has continued its long-term 
decline. But the average size of farm 
has increased from 215 acres to 242 
acres and total farm production has 
continued at high levels. 

About 22 million people now live on 
farms; in 1975 it is estimated only 
about 15 million in a population of 
more than 220 million will be on farms. 
Today about 13 percent of our popu- 
lation provides food for 87 percent of 
the total; by 1975 it is estimated that 
less than 7 percent will feed and clothe 
93 percent. 

Today there are nearly 5 million 
farms in the United States, but almost 
3 million of them are small full-tirne 
farms or small part-time operations. 
This 60 percent of farms produces only 
14 percent of our crops and livestock. 
The small farmer who depends en- 
tirely on the income derived from his 
undersized, uneconomic unit is in real 
trouble. 

The agricultural resources of opera- 
tors of small units usually are insuffi- 
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cient to produce an adequate volume 
of crops and livestock or to utilize fully 
the labor of the farm family, except 
where highly specialized production is 
feasible. Production of high-value com- 
modities on small farms is seriously 
limited by inadequate market outlets 
or location factors. 

The remaining roughly 2 million 
farms are classified as commercial in 
that they produce an annual minimum 
of 2,500 dollars in farm sales. This 40 
percent of farm families produces about 
90 percent of all farm products sold. 

The family farm is stronger today 
than ever before. It is changing be- 
cause it is part of a dynamic economy. 
The family-size commercial farm is 
larger than ever before because tech- 
nology has made it possible—and nec- 
essary—for operators to use laborsaving 
equipment, more productive cropping 
and livestock practices, and better 
management techniques. 

The increased proportion of very 
large farms, particularly in the drier 
areas of the country, is of concern to 
some people. We must recognize, how- 
ever, that most of these farms arc in 
areas where considerable acreage is 
needed for a sufficiently large output to 
be economically feasible. These farms 
often are on the extensive margin of 
land use, just as many small farms are 
on or below the intensive margin. 

Urban expansion creates some prob- 
lems for agriculture and serious prob- 
lems for some areas, but the degree of 
severity from the national interest, now 
and in the foreseeable future, seems to 
have been exaggerated. 

Agriculture should aid continued ur- 
ban-industrial growth. Continuation of 
a dynamic national economy requires 
it, and agriculture cannot be prosper- 
ous without it. A healthy urban econ- 
omy provides agriculture with employ- 
ment opportunities for its technologi- 
cally surplus labor and provides wages 
to augment farm income. Urban growth 
helps agriculture balance production 
with the markets, allocate productive 
resources, and get the use of land in 
balance with modern needs. 



Balanced development 
Ol TGSOlirCGSt This summary of our needs and pros- 

pects emphasizes that we must keep in mind that the needs of 
future years must be met with essentially the same land and 
water resources we now have. We must learn to produce and use 
more from each acre. This will take balanced use and develop- 
ment of land and water. By Carl P. H eisig, Hugh H. Wooten, and 
Raymond P. Christensen, Farm Economics Research Division. 

WE HAVE THREE GOALS when we try 
to achieve the balanced use and de- 
velopment of our land and water. 

We should adjust the use of crop- 
land, pastures, and forests continually 
so that production is in a reasonable 
balance—commodity by commodity 
and in total—with market outlets. 

We should make progress toward 
attaining incomes for farmers that are 
in reasonable balance with the non- 
farm incomes. 

We should use land in a way that 
will conserve it and our water so as to 
meet tomorrow's needs. 

One objective at times may not co- 
incide completely with another: Long- 
time conservation needs may conflict 
with farmers' need for immediate in- 
come. Adjustments of production to 
market outlets may encourage exploi- 
tation of the soil. Some compromise 
between objectives must be made. 

Balanced use at any time, however, 
must be able to provide adequate 
benefits to the people who control and 
use land and water. This responsi- 
bility remains the same in all kinds of 
times, although the times may change 
the degree of emphasis that is placed 
on measures in public and private 
policies and programs designed to 
achieve balanced use. 

Where and when needed adjust- 
ments should be made and ways in 
which the land resources may best be 
used to meet anticipated needs for agri- 
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cultural and forest products are there- 
fore of major importance. 

The demands upon our land re- 
sources will increase constantly be- 
cause our population—set at 172,997,- 
142 at 12 m., January 22, 1958—has 
been growing at the rate of 330 persons 
every hour. 

Looking only as far ahead as 1975, 
when the population may reach 230 
million, we see a need for an estimated 
35- to 45-percent increase in the out- 
put of farms and forests above 1957 
levels to feed and clothe our citizens. 
We need, therefore, to keep a reason- 
able reserve of productive capacity. 

Emergencies can have tremendous 
impacts on production. The droughts 
of 1934 and 1936, for instance, reduced 
farm output 20 to 25 percent below 
the normal production level. But farm 
output was increased by 25 percent in 
1940-1948 in order to meet the de- 
mands of war and of reconstruction. 
What is balanced use in one period 
may be quite different in another. 
The problem of adjustment to chang- 
ing needs at times becomes acute. 

Even if population expands rapidly, 
our major problems of getting a bal- 
ance during the next 5 to 10 years 
probably will be those of coping with 
surplus production, with its conse- 
quent pressures on farm prices and 
incomes. 

Our farm output in 1956 and 1957 
exceeded available market outlets by 
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6 to 8 percent in total, and our ability 
to produce such crops as wheat, cotton, 
rice, and feed grains was considerably 
greater than that. 

Our reserve productive capacity as- 
sures us that we can meet the increas- 
ing peacetime needs of the next few 
years with little additional effort. The 
total farm output in 1958 was almost 
large enough to meet requirements for 
the population expected in i960, al- 
though considerable changes in the 
composition of the output—more live- 
stock products, fruits, and vegetables 
and less wheat—will be needed. 

Farmers continue to increase yields 
year by year. Our primary concern 
now is to devise ways and means of 
putting some of this extra productive 
capacity into a reserve for future needs, 
through such programs as the Conser- 
vation Reserve part of the Soil Bank. 
We face both the problem of attaining 
an approximate balancing of total out- 
put with market demands and the 
problem of balancing individual com- 
modities. The increase in output we 
indicated as needed by 1975 will have 
to come more in the second decade 
than in the first. 

By 1975, with a population of about 
230 million, livestock production will 
need to be stepped up 40 to 45 percent 
and crop production perhaps 30 to 40 
percent above 1956 and 1957. Substan- 
tial increases in feed grains, hay, and 
pasture production will be needed to 
provide for the larger number of live- 
stock. The projected needs for food 
grains by 1975, however, are below 
the quantities produced in 1951-1953, 
before allotment programs were in ef- 
fect. Unless exports of cotton expand 
greatly above those of 1957, an in- 
crease of about 10 to 15 percent in the 
output of cotton above production in 
1951-1953 may be enough in 1975. 

These projected production needs for 
crops and livestock by 1975 obviously 
would require large additional acre- 
ages of cropland if we could meet them 
in no other way. 

The record of the past and the avail- 
ability of improved methods not yet 
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adopted by farmers indicate that our 
chief means of getting the production 
probably will be through increased 
yields and improved efficiency in the 
feeding and care of livestock. 

Some increases in acreages of crop- 
land are expected during the. next gen- 
eration to result from irrigation, drain- 
age, and land-clearing developments. 

Large additional acreages arc avail- 
able for development if there should 
be economic justification for such 
developments. 

A reduction in numbers of horses and 
mules on farms since 1918 has released 
about 80 million acres of cropland for 
producing products for human use. 
Only about 12 million acres of crop- 
land now are used to support draft 
animals. We shall have to rely in the 
future mainly on higher acre yields or 
the use of more land to produce farm 
products. 

Dr. Glen T. Barton and Robert O. 
Rogers, of the Agricultural Research 
Service, estimate that the annual ex- 
pansion in farm output from higher 
yields and other factors would need 
to average nearly twice as large from 
1951-1953 to 1975 as it did from 1910- 
1912 to 1951-1953 in order to meet 
estimated requirements from a crop 
and pasture acreage about as large as 
in 1958. 

The expansion in output required by 
1975 may appear to be high compared 
with past achievements. Total produc- 
tion and yields, however, have gone 
up rapidly in the past few years. 

We do not question the physical 
possibilities of expanding the output 
enough to meet 1975 requirements if 
farmland is used more intensively. 

A more important question is: At 
what cost can production be expanded? 
We can be optimistic in this respect, 
too. 

STUDIES OF THE CHANGES a farmer 
could make in the organization and 
operation of his farm to improve in- 
comes show in general that it would 
be possible to expand production by 
applying more efficient methods, which 
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would involve the use of additional 
capital goods. 

Farmers would need to invest much 
more in buildings, machinery, and soil 
improvement and buy more fertilizers, 
pesticides, motor fuel, and other ma- 
terials. The production of many farms 
could thereby be doubled. Total costs 
would rise, but they would not go up 
so much as total production, and costs 
per unit of output might be reduced. 

The factors that will get the farm 
production job done in the next two 
decades include overall increases in 
production of as much as 20 percent 
per acre for crops and 30 percent for 
pasture and improved efficiency in use 
of feed by livestock; shifts in acreage 
from crops in excess supply to those in 
greater demand, including pasture; 
and an increase of 5 or 6 percent in the 
cropland base. 

Different rates of increase in demand 
and trends in agricultural technology 
will make increases and adjustments 
in supply more difficult for some farm 
products than for others. 

The 5- to 6-percent increase in the 
cropland base would supply only about 
one-sixth of the additional crop and 
pasture production needed by 1975. 

The general conclusion is that most 
of our increased needs for farm prod- 
ucts probably can be met by improved 
farming and livestock practices rather 
than by a greatly enlarged acreage of 
cropland. This will mean greater in- 
tensification and sharper economies in 
use of land, water, and other resources. 

Such items as fertilizer, pesticides, 
machinery, and other equipment, 
which are not produced on farms, are 
in effect substitutes for more land in 
increasing farm output. Much of our 
greatly increased farm production of 
the last two decades has come from 
them. 

Existing cropland and pastureland 
can be greatly improved by drainage, 
irrigation, and other practices. Pro- 
duction thus can be increased without 
increasing the acreage of cropland. 

Hugh H. Wooten and James R. 
Anderson estimate that by 1975 there 
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may be a net increase of about 25 mil- 
lion to 30 million acres, or about 5 to 
6 percent, in the total cropland. This 
increase would include 10 million acres 
that likely could be converted from 
permanent pasture to cropland, 6 mil- 
lion acres of undeveloped land could 
be irrigated, and 10 million to 15 mil- 
lion acres of undeveloped land, on 
which probably a combination of 
drainage, flood control, and clearing 
could be used. 

These 25 million to 30 million acres 
would be in excess of the acreage 
reverting from cropland to woodland 
and special uses. We could get the 
equivalent of about 14 million acres 
more by supplementary improvement 
on 42 million acres of existing crop- 
land—by providing water to irrigate 
dry cropland and additional water for 
irrigated lands now receiving inade- 
quate supplies, by draining wet fields, 
and by protecting fertile bottom land 
from floods. 

Thus a continuation of the recent 
trends in land improvement may raise 
the total acreage of cropland, including 
rotation pasture or cropland used for 
pasture, to about 500 million acres by 
1975, compared with 465 million acres 
in 1954- 

The trends indicate a larger acreage 
of improved pasture by 1975. The total 
acreage of pasture and grazing land, 
however, might remain about the same 
as in 1958, as a considerable acreage 
of pasture probably would be shifted 
to rotation pasture in the rotation. 

Competition from forestry as a profit- 
able farm enterprise would be likely to 
discourage large-scale clearing of good 
commercial timberland for pasture. 
Other sources of increased acreages of 
pasture are noncommercial forest land 
and idle land and wastelands, which 
often need expensive improvement to 
fit them for pasture. 

The total forest area would not 
change much with these changes in 
land used for crops and pasture. We 
have 648 million acres of forest land, 
but about half of it is used also for 
grazing and other purposes. 
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This projection of cropland and rota- 
tion pasture acreages is based on trends 
since 1940 and land-improvement and 
reclamation developments that were 
planned in 1957. 

More land would be available for 
development if it were economically 
desirable. It is a question of the relative 
economy of alternative ways of increas- 
ing output. 

Moderate shifts of suitable areas of 
grassland pasture and farm woodland 
to the cropland rotation, however, are 
physically feasible and may be desir- 
able on many farms, especially those 
that have suitable unimproved land 
but too few crop acres and rotation 
pasture to return reasonable incomes. 

More land may be put to special 
uses. Of the 190 million acres in special 
and miscellaneous uses in 1958, about 
80 million acres were unused tracts in 
deserts, dunes, bare rock, and marshes. 
Highways, railroads, and airports ac- 
counted for about 43 million acres. 
The land in urban areas, highways, 
and reservoirs is estimated to have in- 
creased by 831,000 acres a year since 
1937. Our estimates of land available 
for crops, pasture, and forest for 1975 
take into account the probable shifts of 
land from crops, pasture, and forest to 
take care of the urban and industrial 
growth. 

Balanced use by 1975 thus will in- 
volve primary dependence on in- 
creased productivity of present crop- 
land and relatively little addition to 
the 1957 cropland base. 

WE CAN BE LESS CERTAIN when we 
attempt to look ahead as far as 2000. 
If our population doubles in the next 
half century as it did in the past 50 
years, we will need to expand produc- 
tion of farm and forest products by as 
much as we are now producing to pre- 
vent reduction in levels of consump- 
tion. No doubt people will want to 
improve their diets. With more people, 
more land will be needed for urban 
and industrial development, residen- 
tial and recreational areas, highways, 
airports, and other purposes. 
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Can we find ways of doubling farm 
output from about the same land area 
again in the next half century? Can we 
do this without large increases in the 
use of other resources so that real costs 
per unit of farm output will not in- 
crease? 

A continuation of recent gains in the 
productivity of farmland and labor 
would contribute greatly to general 
economic progress and higher levels of 
living. Much will depend on the extent 
to which more efficient production 
methods are developed and supplies of 
capital goods available for use in farm- 
ing are increased. Much will depend 
upon new scientific discoveries. 

Some further net addition to the 
area of cropland is probable as land 
development and improvement pro- 
gress. Some unused land and land 
now used extensively probably will be 
brought into agricultural use—or more 
intensive agricultural use—through 
irrigation. 

In appraising the current cropland 
situation and the longer range poten- 
tial, probably we should consider as a 
reserve the 100 million acres or so of 
improved permanent grassland pas- 
ture exclusive of cropland pasture that 
is suitable for cultivation. It could be 
put into the cropland rotation if it be- 
came necessary or more profitable to 
use it for cultivated food and feed 
crops. 

Also, 100 million or more acres of 
privately owned woodland are classi- 
fied as suitable for development as 
cropland, if and when it is needed or 
if it becomes more profitable to devote 
part of this acreage to food and feed 
crops instead of trees. This land is now 
producing forage and forest products. 
Accordingly, to shift land from pasture 
and forest to cropland would be sub- 
stituting one kind of production for 
another kind. It would not be all net 
gain, and it should not be done unless 
it is both necessary and profitable. 

The Soil Conservation Service has 
indicated that 604 million acres would 
be suitable for crops if necessary atten- 
tion were given to conservation meas- 
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ures. An additional 132 million acres 
could be used safely for hay and pas- 
ture and occasionally for cultivated 
crops if care is taken to prevent ero- 
sion. This means that the total acreage 
of cropland could be increased by 
nearly 60 percent. But, to repeat, to do 
so would mean large investments for 
improvement and development, and 
unless prices for farm products increase 
greatly over 1957 levels, large-scale 
development would not be profitable 
because of higher costs. 

We have the suitable lands, the 
mechanical equipment, and the tech- 
nical knowledge with which to in- 
crease our acreage of cropland ma- 
terially over the next three or four 
decades. We would still allow for 
reasonable absorption of land by 
other uses, for adjustments needed by 
the growing population, and for con- 
version of much poor cropland to 
grassland or forest. Thus it is obvious 
that if we maintain and manage it 
properly, we have a great reserve 
capacity for future generations. 

Projection to 2000 of trends like 
those of the last half century would 
not change greatly the general pattern 
of land use. Some farm and forest land 
will be converted to urban and other 
high-value uses. 

If expansion of the acreage in spe- 
cial uses increases at the rate of a mil- 
lion acres annually during the next 
half century, the 50 million acres that 
might be shifted away from farm and 
forest uses would be equivalent to about 
3 percent of our total acreage in farms 
and forests. 

A major question is: Will produc- 
tivity of cropland and pastureland in- 
crease so that the area of woodland 
and forests will not be reduced greatly? 
If gains in productivity of cropland 
and pasture similar to those of the last 
half century are not continued, the 
area of land available for producing 
forest products might decline greatly. 

Partly offsetting the potential shifts 
of grassland and woodland to cropland 
are 40 million acres of cropland that 
the Soil Conservation Service has clas- 
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sified as best suited to grass and forest. 
The net potential shifts in use from 

grassland and forest to cropland that 
appear to be physically feasible there- 
fore would involve about 175 million 
acres. Much of the shift from grassland 
and forest to cropland when it occurs 
should be to replace necessary conver- 
sion of poor cropland to grass, trees, 
and other uses. 

POLICY is involved in the growing 
needs for land and water, in possible 
points of conflict, and in how to meet 
or avoid conflict. 

There is need for private and public 
stocktaking of land and water resources 
and consideration of all reasonable re- 
quirements in planning uses of land 
and water in specific areas, especially 
those that involve considerable shifts 
in use of valuable agricultural, forest, 
residential, and industrial areas. 

A significant question will arise as 
to whether greater immediate costs 
should be incurred for public improve- 
ments and for urban and industrial 
developments to avoid using good agri- 
cultural and forest areas when other 
satisfactory areas can be made to serve 
the purpose. For instance, would the 
longer term needs of our society be 
better served by spending more now 
to locate a new highway on the edge 
of a valley on poor land, rather than 
running it straight down the middle 
and taking good agricultural land out 
of use for all time to come? 

Selection of routes for the new Na- 
tional System of Interstate and De- 
fense Highways will be a major prob- 
lem in many areas during the next 
decade. Possibly 1.5 million to 2 mil- 
lion acres of land will be required. 
About a third of this acreage is likely to 
be cropland, another third pasture, and 
the rest forest and land in other uses. 

The country as a whole can afford 
to devote additional land to improve 
highways, but in choosing highway lo- 
cations, it is important to appraise the 
alternative sites available and to recog- 
nize the private and public costs and 
benefits of the alternatives. 
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A balance sheet of costs and returns 
for alternative sites doubtless would be 
helpful in planning public improve- 
ments and urban and industrial devel- 
opments, so that poor rather than good 
agricultural land will be used when it 
will serve the development purpose 
equally well. Some foresighted com- 
munities and States are already doing 
this and are zoning land for particular 
uses. 

In California, Michigan, Maryland, 
New Jersey, Pennsylvania, Virginia, 
Wisconsin, and other States, studies 
have been started of the impacts of 
urban expansion on the farm economy 
as reflected in the absorption of farm- 
land, higher land values, higher taxes, 
and other urban-agricultural conflicts. 

An economic analysis of changes in 
the use of land in Santa Clara County, 
Calif., for example, disclosed a con- 
siderable conversion to residential and 
commercial uses of the limited areas 
of land that are well adapted to the 
growing of high-value nuts and fruits. 

Climate and soils often make it difh- 
cult or impossible to replace specialized 
crop areas that are taken up by urban, 
highway, airport, reservoir, and other 
developments. 

NEAR THE HEAD of the list in guiding 
and attaining balanced use of our land 
and water is individual and group 
action in allocating these resources in 
particular locations, so as to provide 
maximum long-term returns to society. 

Establishment of appropriate meas- 
ures of priority in use of land for such 
purposes as cropland, pasture, forest, 
water supply, recreation, wildlife, resi- 
dential, urban, industrial, mining, and 
transportation uses is essential. 

These priority measures will become 
increasingly important in the next 
decades. As population increases and 
industrial development becomes great- 
er, priorities for allocation of water 
supplies between various claimants 
will become necessary. 

Adjustments in land use that are in 
the national interest need to be made 
profitable to the individual farmer or 
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citizen involved, so that individual and 
public goals will not conflict. At times 
and in poor locations, these adjust- 
ments may need to be in the direction 
of less intensive use of the land, be- 
cause of limited market outlets for 
products best adapted to production 
in these areas. 

The present surplus capacity for pro- 
ducing wheat, for instance, raises 
serious problems for wheat farmers in 
the Great Plains. They are faced with 
the prospect of a limited market for the 
crop that is best adapted to their grow- 
ing conditions, but they have the crop- 
land potential to produce more than 
the market is likely to need for many 
years. 

The next alternative for much of 
this surplus capacity is grass or feed 
grains for livestock production. Shift- 
ing wheatland to grass is expensive, 
time consuming, and generally less 
profitable to individual farmers than 
the preferred uses for wheat or feed 
grains. But shifting to feed grains adds 
to an already large surplus supply in 
the area. The long-term outlook for 
wheat markets and the need for con- 
servation of resources, however, sug- 
gest that farmers in wheat-producing 
areas of the Great Plains will have to 
make major adjustments in land use in 
the years to come. 

Farmers in other areas—for instance, 
those who are now producing such 
crops as cotton and rice—are faced 
with similar problems. A part of these 
adjustments is likely to be in the direc- 
tion of fewer but larger farms, oper- 
ated on a less intensive basis than in 
195B. 

An important task is to protect our 
natural resources—our land, water, 
and forests—for they represent our 
productive capacity for farm and tim- 
ber products. In the humid regions, 
for example, rain-dependent farmers 
lose a third of the water as runoff. 
Research is developing cropping sys- 
tems and tillage practices that get 
more rain into the soil. Research and 
group action also can do much to re- 
duce  water  losses  and  permit  more 
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effective use of water in our irrigated 
areas. 

Obviously, if we are to have bal- 
anced use of our land and water, wc 
must put considerable work and 
money into efforts that succeed only in 
reducing losses or in returning pro- 
ductive capacity to its former level. 

At the same time, we often get extra 
dividends that result in more efficient 
farm production. When conservation 
and maintenance measures lead to in- 
creased productive capacity, we are 
making progress toward an important 
objective—that of building for the 
future. 

In all types of land conversions and 
investments, such as shifts from forest 
to cropland or from cropland to forest, 
the available technical means—sur- 
veys of soil, slope, forest, land capa- 
bility, and so on—should be used to 
guide selection of the best land for cul- 
tivation and to discourage use of un- 
economic areas for crop production or 
cultivation of areas that cause serious 
wastage of soil, water, forests, and 
other resources. The increase in num- 
ber of births, the lower mortality in 
the last decade, and a continually in- 
creasing population make the pro- 
ductive use of our land a permanent 
concern. 

Society's lag in dealing more effec- 
tively with land and water use, waste, 
and pollution has brought us to a point 
at which many areas of the country 
are suffering shortages of water. In- 
dustry, irrigation, and increased do- 
mestic consumption, together with 
drought in several Western States, pro- 
duced the shortages. But pollution and 
waste of even ample supplies in the 
Eastern States can cause a shortage, 
too. Pollution is responsible for many 
restrictions on the use of water in in- 
dustrial sections. 

Water can be conserved and pollu- 
tion reduced in several ways—by pre- 
vention of erosion, measures to control 
transpiration and evaporation, stream 
regulation, storage reservoirs, diver- 
sion from surplus to shortage areas, 
reuse and water conservation prac- 
tices, and control of sediment and 
pollution. 

The adequacy and efficiency of our 
ways of using water are one of the limi- 
tations on our ability to increase pro- 
duction and to grow industrially. 

Because market prices for land en- 
compass only the demands for its prod- 
ucts and services that can be foreseen 
at a particular time, provision for re- 
serve capacity for various future uses 
requires public consideration of their 
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importance and when and how to pro- 
vide for them. The question of reserve 
capacity for contingencies such as 
droughts, war, and harmful atomic- 
weapon fallout is also involved in the 
allocation of land among major uses, 
and in conservation and improvement 
programs in the different regions of the 
country. 

A LOOK at the land, water, and for- 
est programs operating in 1958 shows 
that they are not isolated policies, each 
of which can be effectively carried out 
separately without regard to the others. 
The essential need is for greater unifica- 
tion in the development of our national 
programs. 

Activities that partly nullified others 
have been carried out all too often in 
the past. An example is reclamation 
of new land with large public invest- 
ments during a period when other 
public programs were spending heavily 
for storage and disposal of large sur- 
plus production. 

Furthermore, the reclamation pro- 
gram has been sectional rather than 
national; sometimes the areas devel- 
oped have been much more costly and 
less well adapted to agriculture than 
others available that were not given 
public assistance. Public expenditures 

have partly counterbalanced natural 
comparative advantages among areas 
for production of adapted crops. Thus 
exploitation of some of our land and 
water resources has occurred before 
the resources were actually needed from 
a public standpoint. 

As long as they do not damage the 
rights of others, however, individuals 
should be free to develop and improve 
their farms. They should have tech- 
nical assistance with land and water 
problems that cannot be handled alone. 

Many small, low-income farms that 
contain suitable land could be made 
more efficient and productive if their 
acreages of cropland and improved pas- 
ture were enlarged, thus giving them 
better layouts for modern farming. 
Sometime it may again become desir- 
able and profitable to invest consider- 
able public funds in development of 
crop and pastureland. In the mean- 
time, surveys of resources and studies 
of comparative costs and returns in 
alternative uses afford a way to pre- 
pare for future needs. 

A LONG LOOK forward shows that we 
are facing an economic era in which 
competition for the use of land and 
water resources will be greater than it 
now is. 
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More group planning and action by 
farmers and other citizens will be nec- 
essary if waste is to be avoided. Only 
by such unity of policy and execution 
can ill-considered and excessive ex- 
pansion and rapid and wasteful utili- 
zation of land and water resources be 
supplanted by deliberate selection, 
careful economy, and constructive de- 
velopment with due regard to the long- 
time requirements of the country. 

In any national policy designed to 
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guide land and water development, 
due consideration should be given to 
the national and local needs for land 
to be devoted to crops, pasture, forests, 
and wildlife and recreation, as well as 
to the needs for residential, industrial, 
and commercial uses. 

Clearly, the interests of all our people 
are involved in a wise and beneficial 
use of our land and water resources. 

These interests are too great to be 
left to chance. 

Philadelphia is an appropriate backdrop 
for some hard questioning and brave dream- 
ing about the environment men create for 
themselves and their families to live in, 
Here^ nearly 200 years ago, our Jorefaihers 
committed their lives, their fortunes, and 
their sacred honor to the democratic idea. 
And here, today, citizens of diverse means 
and interests, together with their local gov- 
ernment, are joined in a struggle for a new 
kind of independence—from urban stagna- 
tion and decay, and from civic indifference 
and inertia. 

Other parts of the country are confronted 
wifh the same problems, and many—not 
nearly enough—are doing something about 
them. The United States has changed from 
a rural to an urban society. The city and 
city culture are here to stay. And it is up to 
all of us to make the city the best possible 
place in which to live and work and upgrade 
the culture it represents and which is inherent 
in its peculiar form and structure,  .  .  . 

Even those who still live in rural areas are 
affected by what happens to the metropolitan 
areas. 

Unfortunately, in our attempts to cope 
with these problems, we are handicapped by 
woefully inadequate information and re- 
search on the specifics of any one of them, 
and by a lack of well-organized and coordi- 
nated efforts to solve them. Only a-few 
organizations or institutions have been de- 
veloped at the local or regional level to deal 
with the whole of a metropolitan area. Piece- 
meal efforts have often created as many 
problems as they have solved. 

Except in few pioneering communities, 
there is at present no forum short of the 

State legislature or the Federal Congress for 
discussing and deciding matters that affect 
an entire metropolitan area. This lack of 
such an instrument constitutes a vacuum in 
American government. And I happen to 
believe thai such problems should be solved 
locally where government is close to the 
people and where they themselves can par- 
ticipate in both the plans and the effort.  .  .  . 

The needs and aspirations of our cities 
are not identical. Each area has its own 
temperament, traditions, and economic, so- 
cial, and geographic factors that affect the 
way it must solve its problems. But from 
efforts already being made by some of our 
communities, certain conditions for success 
seem to emerge. 

First, the program must have a permanent 
and representative instrument by which 
decisions can be made and applied. Second, 
it must encompass an institutional means for 
training and research. And third, it must be 
based on public understanding and approval. 
All three—leadership, knowledge, and sup- 
port—are essential; and none of the three is 
easy to come by,  , . . 

It is at the grassroots level of government 
that local officials face the greatest chal- 
lenge—and the greatest opportunity for 
leadership, too. The problems that face the 
units of government you serve figuratively 
scream out for attention and leadership. 
Here is a frontier where you, as servants of 
the people, with ingenuity, vision, and 
ability, can really pioneer.—From an ad- 
dress by HENRY T. HEALD, president, 
Ford Foundation, before the American 
Public Works Association in Philadel- 
phia, September o^ ic^y. 
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Cotton, 155, 311, 339, 343; acre- 

age, 57, 130, 136, 138; acre- 
age chart, 267; allotments, 
132; extent, 57; importance, 
136; investment, 135; irriga- 
tion, 130, 344; production, 
129-135; production chart, 
134; production per harvested 
acre, 265; projected needs, 
585;  requirements,   129 

Cotton Belt, 113; extent, 129 
Cotton farm, 131, 149 
"Cotton South," changes in, 136- 

141 
Council of Conservationists, 371 
Council of State Governments, 374 
County agents,-323 
County forest, 52 
Cows, milk, map, 118; in South, 

137;  in wheat regions,   159 
Cranberries, Alaska, 437 
Cream, 115 
Credit, Alaska, 433; for beginning 

farmers,  259;  farm mortgage. 

204; farm sales, 204; financ- 
ing farm ownership, 218; 
Hawaii, 444; Puerto Rico, 
456; and tenure system, 285; 
use of, 221 

Credit agencies, 185 
Credit instruments, 223 
Crickman, C. W., 122-128 
Crop costs. Delta, 134 
Crop failure, extent, 57; Great 

Plains, 165 
Crop-hail insurance, 234 
Crop insurance. Federal, 233 
Crop-share tenants, defined, 296 
Cropland, acreage of, 54; Alaska, 

432; chart, 263; conservation 
of, 331; in crops, 61; decline, 
58; extent, 10, 55, 56; gen- 
eral farming region, 146; har- 
vested, Alaska, 434; har- 
vested, chart, 265, 269; per- 
centage of total land area, 
chart, 264; in Plains, 162; 
projected acreage of, 586; 
South,   139; trend, chart,  268 

Cropping systems. Corn Belt, 124; 
Puerto  Rico,  453 

Crops, acreages, 57; and climate, 
15; demand, 470; humid 
areas, 11; irrigation, 341; land 
used for, 61; response, to ir- 
rigation,  343 

Cucumbers, Hawaii, 442; irriga- 
tion,  343 

Cumberland Plateau, 143, 145 
Cunninghamella,   337 
Curtesy right, 213 
Cutover flatwoods, 412 
Cutover land, taxes, 85 
Cutover timberland, clearing, 413 

Dairy cows, 16 
Dairy farms, Alaska, 434; classi- 

fied, 114; decline in number, 
121; map, 116 

Dairying, general farming region, 
142; Hawaii, 442; Matanuska 
Valley, 427, 435; in the 
North, 114-121 

Daly, Rex F., 466-473 
Dates, 339 
Death taxes, 240, 251 
Debt, and land prices, 205; in 

1920's, 220; and ownership, 
291;   real-estate,   amount,   221 

Declaration of Taking Act, 89 
Deductible clause, insurance, 232 
Deductible policies, 235 
Deed-and-mortgage sale, 216 
Deed of conveyance, 211 
Deed of trust, 223 
Deer, 397 
Defeasance clause, 212 
Delaware, 20, 114, 331 
Delaware Indians, 97 
Delinquency, tax, 248 
Delta, typical farm, 134 
Den trees, 396 

Denmark, 219 
Denver, 162 
Department of Defense, 26, 430 
Department of State, 27 
Department of the Army, 372 
Department of the Interior, 365, 

430,  432,  556; Alaska,  424 
Depression, 1930's, 220 
Desert Land Act, 65 
Deserts, 15,62 
Devil River Watershed Coopera- 

tive Association,  372 
Diaz-Cruz, Efrain, 449-457 
Dikes, 359 
Dill, Henry W., Jr., 381-384 
Diseases, forests, and insects, 407 
Distress transfers, 203 
District of Columbia, 509 
Districts, conservation, 331 
Doane Agricultural Service, 193 
Dodder, 485 
Dodge City,  154 
Doherty, Joseph C, 376-380 
Dower right, 213 
Downpayment, in land purchase, 

221, 223 
Downstream flood damage, 349 
Drainage, agricultural land, map, 

271; districts, 353; extent of 
operations, 332; and flood con- 
trol, 353 

Drewry, C. B., 81 
Drought, 342; and crop production, 

461; in Great Plains, 166; 
humid areas, 14; insurance, 
234; in Plains, 162 

Dubuque Daily Republican, quote, 
531 

Dunnage, 420 
Durgin, O. B., 573 
Durum, 151 
Dust blowing, wheat regions, 153 
Dust Bowl, map, 536; planning for 

stability in, 532-536; soil 
capabilities, 533 

Duststorms, 532; Plains, 163 

Earnings, of land, 178 
Easement,    along   highways,   538; 

land-use, 534 
Eastern Coastal Plains, cotton, 130 
Eastern States, irrigation, 483 
Eastern winter wheat region, 150 
Economics,    benefit-cost    analysis, 

543;  and land use,  4 
Education,   for farming,   261;   and 

tenure   system,   285 
Educational   assistance,   for   farm- 

ers, 322 
Eggs, consumption 470 
Electric power, sale of, 556 
Elk, 397 
Emergency    Farm    Mortgage    Act, 

220 
Eminent domain, rights of, 279 
Employment,   effect   on   land,   57; 

farm, 255; nonfarm, 201; off- 
farm, 153, 570, 574; in South, 
141;   for  young  farmers,   261 
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England,  96,   582 
English Statute of Tenures of 1660, 

282 
Entail, 282 
Epstein, B. J., 518 
Equipment,  land clearing, 411 
Equitable title, 212 
Erie Canal. 119 
Erie County, 20 
Erosion, 410; control, 324; dam- 

age, annual, 349; flood dam- 
age, 361; Hawaii, 444; Puerto 
Rico, 454; sedimentation,  348 

Escheat, rights of, 279 
Escrow deed, 217 
Esser. George, Jr., 521 
Estate by entirety, defined, 289 
Estate in common, defined, 289 
Estate Planning for Farmers, 252 
Estates, 288; main forms, 289 
Europe, U. S. holdings in, 27 
Evaluation Standards Subcommit- 

tee, 550 
Evaporated milk, 116 
Everglades,  53 
Excessive heat, insurance,  234 
Excessive moisture,  insurance,  234 
Executive orders of 1934, 67 
Experiment stations, 323; land in, 

50 
Exports, food and fiber, 473; Ha- 

waii,  443; Puerto Rico, 451 
Expressway, see also Highways; 

and urban  land use,   501 
Extension forester, 404 
Extension services, 7 

Fact Finders' Act of 1924, 365 
Fairbanks, 425, 427, 432 
Fallow, extent, 57; in Palouse, 151 
Family farming, defined. 111 
Farm buildings, appraisal, 196; in- 

surance on, 230; market value, 
187;    productive   value,    187; 
values, 187 

Farm capital,  in dairy region,  117 
Farm  Credit  Administration,   164, 

180,   220,  225,  433 
Farm   Economics   Research   Divi- 

sion, 55 
Farm enterprises, chart, 306 
Farm forests, 387; extent, 389 
Farm management records, 194 
Farm-mortgage lenders, 292 
Farm-mortgage      loans,      average, 

293; volume,  219 
Farm    mutual    companies,    insur- 

ance, 231 
Farm   operators,   and  tenure,   564; 

income, map, 204 
Farm output, cropland, horses, 

and mules, graph, 462; ex- 
pansion, 460-465; potential 
needs, 584-592; and taxes, 
241; trends, 590 

Farm products, demand for, 467; 
sales, Alaska, 434; utilization 
of,  chart. 470 

Farm production, change in, 
graph, 465 

Farm Production Regions, map, 
458 

Farm programs, 310-314 
Farm real estate, appraisal, 190- 

197; market, 108-205; value, 
218 

Farm Security Administration, 92, 
456; relocation, farm families, 
90 

Farm surveys, 330 
Farm technology, and prices, 185 
Farmers, assistance, 321-328; and 

taxes, 240-253; technical as- 
sistance,  329-332 

Farmers Home Administration, 7, 
164, 193, 194, 220, 225, 257, 
259, 260, 292, 322, 325, 328, 
372, 376, 433, 444, 456; 
credit service, 226; relocation, 
farm families, 90 

Farmhouses, 187 
Farming, changes, 104-108; com- 

petition in, 105; Corn Belt, 
127; getting started in, 254- 
262; revolution in methods, 
461; specialized. Ill, 305; 
specialized, Hawaii, 444; 
types, Alaska, 434; types, gen- 
eral farming region, 142; 
types, map, 112 

Farmland, abandonment, 242; air 
photographs, 381-384; 
changes in value, map, 197; 
changing face of, 568-583; 
chart, 269: classification, 362- 
370; demand, 200; extent, in 
dairy region, 115; factors af- 
fecting, 109-113; grade stand- 
ards, 186; and highways, 577; 
income, distribution, 176-182; 
Indian, 101; as investment, 
201; market for, 185; market 
values, levels, 200; ownership, 
chart, 502; and urban expan- 
sion, 508; value, 199; value 
estimates, 183-189;- wartime 
leases, 93 

Farms, acreage, Puerto Rico, 453; 
commercial, size of, chart, 
307; corporation, 251; decline, 
effect, 255; enlargement, 255; 
family, 7, 304; family-type, 
Puerto Rico, 456; growth in 
size, 563; irrigated land in, 
chart, 270; manager-operated, 
Puerto Rico, 456; mechanics 
of buying, 206-217; mort- 
gaged, types of, 293; number, 
296, 583; number. South, 133, 
138; owner-operated, Puerto 
Rico, 456; population, graph, 
276; rented, taxes, 244; size, 
583; size. Corn Belt, 127; 
size, Hawaii, 443; size. South, 
133, 139; size, wheat regions, 
155; small-scale, 304; tenure 
systems, 562-567; transfers of. 

203; trends in kinds, 302- 
309; trends in sizes, 309; 
U. S., chart, 307; value of 
sales, 139; value per acre, 
map,  189; zoning for, 529 

Farmsteads, trend, chart, 268 
Farmworker, move to city, 573; 

production, 304; in South, 
137 

Fealty, 281 
Feather River Project Association, 

371 
Federal-Aid Highway Act of 1956, 

476, 538 
Federal Crop Insurance Corpora- 

tion, 233 
Federal Extension Service, 372 
Federal Farm Loan Act of 1916, 

225 
Federal Farm Mortgage Corpora- 

tion, 226 
Federal-grant  lands,  to  States,   73 
Federal Housing Administration, 

514 
Federal  income tax, 250 
Federal Interagency Committee, 23 
Federal Interagency Committee on 

Water Resources,   550 
Federal Interagency River Basin 

Committee,  544 
Federal land, see also Public 

lands; Public domain; kinds 
of uses, 48; special purposes, 
50; timber sales, 553; use and 
management, 551-561; use by 
ranchers, 168; vegetative 
cover, types,  50 

Federal land bank, 193, 205, 219, 
225 

Federal land-bank system, 7, 225; 
farm mortgage, 293 

Federal Loan Act, 219 
Federal Power Commission, 372, 

542,547 
Federal-State cooperative extension 

program,   286 
Federal Water Power Act, 542 
Federal wildlife refuges, extent, 

49 
Federal Works Agency, 93 
Fee simple, 446; defined, 289; 

tribal   holdings,   100 
Fee tail, defined, 289 
Feed crops, in Corn Belt, 123 
Feed grains, acreages, chart, 267; 

extent, 57; projected needs, 
485 

Feeder cattle, 124 
Feedlots, Corn Belt, 124 
Feeds, purchased, 119 
Fertility, 335; importance, 104 
Fertilizer,    119,    178;   Corn   Belt, 

128; Delta area, 134; and pro- 
duction,    483;    Puerto    Rico, 
455;    recommendations,    337; 
technological advances in, 483 

Feudal land system, 281 
Fiber, prospective needs, 466-473 
Filipinos, Hawaii, 444 
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Financing of farm ownership, 218- 
229 

Fire control, public domain, 67; 
national  forests,   400,  403 

Fire insurance,   230; rates,  232 
Fire protection, in South, 139 
Fish and Wildlife Service, 27, 372, 

430 
Fishing, 398; Southeastern Alaska, 

426 
Fishlake National Forest, 394 
Fitts, J. W., 333-338 
Flathead Indian Reservation, 27 
Flathead Indians, Montana, 101 
Flax, 159, 339 
Flaxseed, expansion, 465; extent, 

57 
Flexible payment loan, 224 
Flood control, acts, 351, 354, 356, 

542; Federal participation, 
351; legislation, 542; pro- 
grams, 237, 349 

Flood-control areas, 61; use of 
land, 477 

Flood-plain, area, 349; zoning of, 
352 

Floods, 348; damage, distribution, 
350; designation, 348; insur- 
ance,   234,   237 

Flood ways, 359 
Floral products, Hawaii, 442 
Florida, 12, 20, 101, 238, 341, 

353, 411, 412. 520, 572; ces- 
sion, 21; cotton, 130; State 
lands, 75 

Florida Everglades, 53 
Florida Purchase, 21 
Florida treaty, 22 
Flow resources, in conservation, 

317 
Fluid milk, production, 115 
Food, habits, changes, chart, 469; 

prospective   needs,   466-473 
Food crops, extent, 57 
Food grains, acreages, chart, 267; 

projected needs, 585 
Forage, in national forests, 398 
Forage crops. 131 
Ford, Erwin €., 356-361 
Foreclosure, 203, 212. 220, 223 
Foreclosure moratorium laws, 286 
Foreign-aid programs, 199 
Foreign market, food and fibers, 

473 
Forest (s ), acreage, 54, 586; 

Alaska, 71; area, 60; clearing, 
409-415; diseases and insects, 
407; farm, 387, 389; fire con- 
trol, 139, 403; Hawaii. 445; 
humid areas, 13; management 
programs, 402-408; owner- 
ship, 402; ownership, chart. 
272; private, yields. 387; pub- 
lic domain, 67; State. 52 

Forest   Industry,   ownerships,   387 
Forest land, chart, 263; classifica- 

tion. 364; distribution, map, 
274; extent, 55, 395; Indian, 
101;    private,    386-391;    and 

taxation, 253; trend, chart, 
268 

Forest Pest Control Act, 408 
Forest Preserve Act, New York, 76 
Forest products, in South, 139 
Forest programs. State Federal, 404 
Forest Reserves, establishment, 392 
Forest Service, 26. 168. 174, 326, 

372. 381. 392. 402, 412. 426, 
430, 553; charter, 395; pro- 
grams, 397; Tax Law Digest, 
85 

Forester, public, 405 
Forestry, program. New York, 76; 

on rangeland, 168; residual 
use, 18; Southeastern Alaska, 
426 

Forestry departments, State, 322 
Fort Clatsop, 22 
Fort Hall project, Idaho, 102 
Fort Knox, 91 
Fort Leonard Wood, 93 
Fort Mandan, 21 
Fort Worth, 518 
Four Lakes Watershed Alliance, 

372 
Fowler, Herbert C,  114-121 
France, 20 
Freehold, defined, 295 
Freeway, 501 
Freezing, insurance, 234 
Fremont, John Charles, 23 
Friedman, Milton, 516 
Friends of the Land, 371 
Fritz Creek, 432 
Frost-free seasons, 15; crops in, 12 
Fruits, acreage, Puerto Rico, 454; 

consumption of,  471 
Fuel wood. 416 
Full owners, Alaska, 436; defined, 

296; Hawaii, 444; wheat re- 
gions, 154 

Fuller, Varden, 575 
Fund resources, in conservation, 

317 
Future interests, defined, 289 

Gadsden, James, 23 
Gadsden Purchase, 23 
Gaffney, M. Mason. 503-522 
Game and fish departments. State, 

322 
Game ranges, extent, 49 
Gas, 70 
General Accounting Office, 27 
General Allotment Act, 98 
General Condemnation Statute, 89 
General farming region, 113, 142- 

149 
General farms, defined, 142 
General Land Office, 20, 65 
General Mining Law, 65, 70 
General Motors case, 90 
General    Services    Administration, 

27 
Generalized Land Resource Areas, 

map, 17 
Genetics, plant, advances in, 488 

Geographic Regions and Divisions, 
map, 458 

Geological Survey, 20, 372, 382; 
Alaskan study, 429 

George, Henry, 249 
Georgia, 19, 20, 92, 129. 331, 344, 

411, 412, 489, 570; cotton. 
130; rainfall. 340 

Georgia Water and Sewage Asso- 
ciation,  371 

Getting started in farming, 254- 
262 

Gibberellic acid, 487 
Gieseker, L. F., 363 
Gilman, Virgil D., 321-328 
Glover, Loyd, 163 
Coding, M. Wilfred, 96-102 
Golf courses, demand for land, 

477 
Government programs, cotton,  132 
Grain, for cattle, 124; general 

farming region, 144; Great 
Plains, 161; South, 131, 139; 
nonfood   uses,   472 

Grand Coulee Dam, 482 
Grass, 117; and cotton, 140; in 

Great Plains, 161; in South, 
139 

Grasshoppers,  485; in Plains,  164 
Grassland, acreage of, 54; conser- 

vation of, 331; extent, 58; 
pasture, chart, 263; South, 
139 

Graves, Walter L.,   551-561 
Gravity irrigation, 345 
Gray, Robert, 21 
Grazing, and climate, 16; control, 

60; in national forests, 396; 
public domain, 65; residual 
use,   18; State lands,  72 

Grazing boards, national forests, 
398 

Grazing districts, Montana, 84; 
public lands, 49 

Grazing fees, 554 
Grazing land, 15; acreage, 58; 

characteristics, 167; extent, 
167; map, 266; trend, chart, 
268; unimproved,  59 

Grazing leases, Alaska, 428 
Grazing policies, national forests, 

399 
Grazing Service, 65 
Great American Desert, 343 
Great Britain. 19; land tax sys- 

tem, 247 
Great Lakes, 12, 113 
Great Mahele, 445 
Great Plains, 15, 26, 53, 98, 116, 

169, 187, 224, 264, 343, 482; 
crop failures, 165; extent, 161; 
homesteaders, 154; land-use 
problems, 161-166; map, 536; 
planning for stability in, 532- 
536; surplus wheat, 589; 
wheat, 150 

Great Plains Agricultural Council, 
166, 532 

Great    Plains    Conservation    Pro- 
gram, 162, 322, 325. 327, 407 
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Green, William A., 542-550 
Green manure, 128 
Greensboro, N. C, 521 
Greenshields,   Elco   L.,    339-346, 

480-492 
Grizzly bear, 397 
Gross income, estimate, 193 
Gruen, Victor, 518 
Gruening, Ernest, 424 
Guadalupe Hidalgo, 23 
Guam, 56 
Gulf of Mexico, 20 

Hail, insurance, 235 
Halcrow, Harold G.. 571 
Hale, Gerald A., 382 
Halogeton, 66 
Hard red spring wheat region, 151 
Harris, Chauncy D., 498 
Harris, Marshall, 278-286 
Harrison, Robert W., 573 
Harrison, William Henry, 392 
Hawaii, 329, 357, 406; land uses, 

55; national parks, 49; prob- 
lems and assets, 440-448; 
U. S. holdings in,  27 

Hawaii National Park, 445 
Hawaii Water Authority, 444 
Hawaiian Homes Commission, 446 
Hawley, Amos H., 509 
Hay, 117, 122, 128. 143; general 

farming region, 144; projected 
needs, 585; wheat regions, 154 

Hay crops, extent, 57 
Heald, Henry T., 592 
Heinen. Raymond W., 329-332 
Heisig, Carl P., 582, 584-592 
Herbicides, advances in, 484 
High Plains, typical farm, 135 
Highways, see also Expressways; 

537-541; acreage, 61; acreage 
requirements, 588; billboards, 
539; demand for land, 476; 
and farms, 577 

Hochmuth, Harold R., 64-71 
Hog ration. Corn Belt, 125 
Hogs, 123; Corn Belt, 123; Ha- 

waii, 442 
Holland, I. Irving, 416-422 
Holm, Paul L., 198-205 
Homage, 281 
Homestead Act, 219, 425. 438, 456 
Homestead exemptions, and taxes, 

242 
Homestead  rights,   217 
Homesteaders, Alaska, 425; Great 

Plains. 154 
Homesteads, Alaska, 430; in wheat 

regions, 154 
Honolulu, 440, 447 
Hoover Commission, 237, 545 
Hops. 339 
Hormones. 487 
Horses,  Alaska,  428;  feed,   120 
Houses, lumber for, 417 
Hoyt, Homer, 497, 518 
Hoyt, William G., 237, 349 
Hudson River, 119 

Humid areas, map, 17 
Humid lands, resources, 11 
Hunt, James M., 321-328 
Hurd, Anthony, 582 
Hurlburt, Virgil L.. 176-182 
Hybrid corn, 127, 488 
Hydroelectric capacity, 9 
Hydroelectric power, 352 

Idaho, 151, 158, 199; school lands, 
73; yield tax, 85 

Illinois, 20, 74, 114, 122. 123, 
125, 142, 146, 150, 199. 203, 
244. 256, 257, 264, 318, 338, 
507; land values, 126; settle- 
ment,  54; State lands, 75 

Imperial Valley, 14 
Improvements, farmland, valua- 

tion, 187 
Income, agriculture, Puerto Rico, 

456; and capital values, 247; 
changes in, 199; dairy farm, 
117, 120; estimating, 178; 
farm operators, map, 204; 
farmland, distribution, 176- 
182; future, 184; general 
farming region, 146; High 
Plains, 135; industries, Puerto 
Rico, 456; land resources, 4; 
measure of farm size, 296; and 
production, 585; tobacco, 147, 
149; wheat farms,  157 

Income tax, 240, 250; deductions, 
180; effects, 250; laws and 
real estate, 511 

Incorporation of farms, 251 
Indian lands, see also Tribal lands; 

48, 96-102; acquisition, 27, 
100; administration. 99; 
claims, 25; extent, 49; in 
range area, 168; treaties, 97; 
use, 288 

Indian Reorganization Act, 27, 99, 
100 

Indian Territory, 54 
Indian tribes, treaties, 97 
Indiana. 88, 150, 244, 255, 257. 

264, 537; State lands, 75 
Individuals, as lenders, 228 
Industrial expansion, 57; Hawaii, 

447; Puerto Rico, 451 
Industrial lands, potential needs, 

478 
Industry, and agriculture, 570; in 

Great Plains, 166; in South, 
141; transportation, 495; 
trends in growth, 529; zoning 
for, 529 

Inflation, and taxes, 250 
Inheritance, 217; and ownership, 

290 
Inheritance taxes,   212;  State,   251 
Insect infestation, insurance, 234 
Insecticides, advances in, 485 
Insects, forests, 407 
Installment-purchase contract, 215 
Insurance, buildings, 208; claims, 

235; farm losses, 230-239; 
fire,  213; livestock,  236; mis- 

cellaneous, 239; rates, 231; 
types, 230; windstorm, 213 

Insurance companies, 205 
Inter-Agency Committee on Water 

Resources,   373 
Inter-Agency River Basin Commit- 

tee, 372 
Interest rates, 224; and costs, 182; 

loans, 225 
Intermediate cuts, 395 
Internal Revenue Code, 207 
Internal revenue stamps, 214 
Interurban railway, urban expan- 

sion, 499 
Inventory,   190;  of buildings,   192 
Investment, and capital require- 

ments, 256; public land needs, 
558 

Iowa, 74, 115, 123. 125, 151, 195, 
199, 244, 256, 264, 320, 331, 
338, 342; rainfall, 340; settle- 
ment,   54;  State lands,  75 

Iron, 338 
Irradiation, plant breeding, 488 
Irrigated acreage, 1949-1956, 

chart, 346 
Irrigation, Alaska, 427; arid re- 

gions, 14; chart, 270; cotton, 
132, 135; early, 341; Eastern 
States, 483; extent, 332; Ha- 
waii, 444; improvements, 489; 
Indian land, 101; land classi- 
fication, for, 365; laws, 345; 
new jobs for, 339-346; prob- 
lems, 344; Puerto Rico, 455; 
in ranching, 173; technical ad- 
vances, 482 

Irrigation districts, 345 
Irrigation Districts Association of 

California, 371 
Isolated-settler purchase program, 

81 
Izaak Walton League of America, 

371 

Jackson, Andrew, 23,97 
Jamez pueblo, 100 
Japanese, Hawaii, 444 
Jefferson, Thomas, 21 
Jefferson National Forest, 394 
Johnson, Andrew, 25 
Johnson, Hugh A., 424-439, 434, 

568-583 
Johnson, Sherman E., 581 
Jones, Lawrence A., 562-567 
Joint tenancy, 212; defined, 289 
Joint stock land banks, 219 
Jorgensen, Harold, 437 
Josephson, H. R., 42-52 
Juniper, 415 

Kanel, Don, 254-262 
Kanosh Band, Utah, 101 
Kansas, 23, 73, 74, 88, 151, 153, 

156, 158, 159, 160, 161, 183, 
195, 244, 264, 331, 338, 341. 
533;   settlement,   54 
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Kansas State Tax Commission, 242 
Kearney, Stephen W., 22 
Keep Green program, 389 
Kellogg, Charles E., 428 
Kenai Moose Reserve, 427 
Kenai Peninsula, 427, 431, 434 
Kentucky,  26,  88,   136,   142,   143, 

144. 145, 146, 331. 338, 350, 
379. 412 

Kentucky Bluegrass area, 148 
Ketchikan, 426 
King, David B., 416-422 
Klamath irrigation project, 556 
Klamath Reservation,  timberlands, 

100 
Klamath Termination Act, 100 
Klimm, Lester E., 569 
Klondike, 425 
Knudson-Vandenberg Act, 559 
Kodiak, 427 
Kristjanson, L. Burbank, 368 

Labor, general farming region, 
145; Hawaii, 443; in South, 
140; tobacco, 148; wheat re- 
gions, 160 

Ladino, 143 
Lake States, 53, 231; isolated- 

settler program, 81; public 
domain, 74 

Land, and advances in technology, 
480-492; future importance, 
8; growth of the Nation, 2-9; 
urban  demands,  494 

Land Authority of Puerto Rico, 455 
Land bank. Federal, 225 
Land Bank Commissioner, 220 
Land-bank commissioner loans, 

226 
Land-bank loans, 226 
Land-bank system, 219 
Land-capability classes, 363; zon- 

ing by, 535 
Land clearing, 409-415; Alaska, 

433; equipment, 411; extent, 
332 

Land contract, 215 
Land court system, registration, 

446 
Land-grant colleges, 286, 323 
Land Law of Puerto Rico, 455 
Land use, see Use of land 
Landlord-tenant, 565 
Landlords, 288 
Landownership, chart, 272; and 

income, 6; Puerto Rico, 455 
Landstrom, Karl S., 19-27 
Langbein, Walter B., 237, 349 
Langsford E. Lee, 129-135 
Lanham Act, 93 
LaSalle, 20 
Law of diminishing returns, 107 
Laws, see name of 
Lea Act, 408 
Lead, 189 
League of Wisconsin Municipali- 

ties, 371 
Leasehold, defined, 295 

Leases, cash, 564; land, Hawaii, 
446 

Leasing program, in wartime, 94 
Lee, Alvin T. M., 72-86, 87-95 
Legal description, appraisal, 190; 

farm,  206;  land,   190 
Legal dimension, of conservation, 

316 
Legal title, 212 
Legumes, 117; acreage, Puerto 

Rico, 454; in general farming 
region, 144 

Lenders, farm mortgage, types, 
292; miscellaneous, 229; types 
of, 225 

Lending agencies, 204 
Lending practices, 221 
Lespedeza, 143 
Lessinger, Jack, 510, 511 
Lettuce, 343 
Leukel, R. W., 488 
Levees, 359 
Lewis, Meriwether, 21 
Lewis and Clark expedition, 21 
Lien, tax, 248 
Life estate, 217; defined, 289 
Life-insurance companies, 183, 

225; farm mortgages, 293; 
loans, 227; and mortgages, 
221 

Lignite, 188 
Lime, 119; and production, 483 
Liming, Southern States, 483 
Little Trappe Farm Improvement 

Association, 372 
Littlefield, E. W., 79 
Littleleaf disease, 408 
Livestock, advances in breeding 

and feeding, 490; breeding 
units, rise in, 463; in Cotton 
Belt, 131; feed, map, 275; 
gains in production, 128; in 
Great Plains, 161; Hawaii, 
442; insurance, 236; in na- 
tional forests, 396; price in- 
dex, 181; production increase, 
464; projected needs, 585; in 
South, 137; in wheat regions, 
157 

Livestock farm, 147 
Livestock pests, 486 
Livestock products, consumption 

of, 468 
Livestock-share tenants, defined, 

296 
Loan, appraisals, 196; banks, 227; 

insurance companies, 227; in- 
terest rates, 225; land-bank 
commissioner, 226; mortgage, 
185; optional payments, 224; 
partial payment, 223; reserve 
payments, 224; to start farm- 
ing, 257; straight-end, 223; 
types, 223 

Loan bill, agricultural, Alaska, 
433 

Location theory, 110 
Logging, national forests, 392 
Loomer, C. W., 80 

599 

Los Angeles, 515 
Losses, farm, insurance on, 230- 

239 
Louisiana, 23, 52, 73, 85, 97, 129, 

131, 136, 189, 279. 341, 377, 
399, 411, 412, 486, 573; rain- 
fall,   340;  State  lands,  75 

Louisiana Purchase, 21 
Louisiana Territory, 20 
Lucas, Broder F., 366 
Lumber, manufactured products, 

420; potential demand, 416- 
422 

McCormick reaper, 481 
McElveen, Jackson V., 302-309 
McGuire, John R., 386-391 
McKinley, William. 392 
Macadamia nuts, Hawaii. 442 
Machinery,  advances in, 481; cot- 

ton,    130;    Delta    area,    134; 
general   farming   region,   144; 
returns   from,   184;   wheat  re- 
gions, 159 

Madison, James, 21 
Magna Carta, 282 
Magnesium, 336 
Maier, Frank H., 310-314 
Maine, 20, 49, 114, 115, 238, 243, 

382;  State parks,   52 
Manager,  defined, 296; farm, Ha- 

waii,  443;  number,  301 
Manganese, 338 
Manhattan, 496, 518 
Manufacturing,   shift   from   cities, 

496; use of lumber. 420 
Manure, 119 
Manvel, Allen, 507 
Maps,  aerial,  191.  381-384 
Marinette County, Wis.. 80 
Market,   Alaska,   437;   farm   real 

estate;   198;  land,   106;   land, 
defined,   185; land,  and farm 
prices, 199 

Market value, defined, 198 
Marketable title, 209 
Marketing quotas, 311; cotton, 132 
Marriage, 281 
Marschner, F. J., 10-18 
Marshall, Alfred, 516 
Marshall, John, 97 
Marshes, 13,62 
Maryland,   19, 20,   114,  115,  343, 

415, 540 
Massachusetts,  19. 20, 114,  331 
Massachusetts Bay  Colony,   96 
Matanuska Valley, 427, 431, 433 
Matanuska     Valley     Colonization 

Project, 425 
Mathews, O. R., 488 
Mayer, Harold M.. 493-502 
Maynes, Scott, 507 
Mead, W. R., 583 
Meat, consumption of, 469 
Mechanization,    305;    Corn   Belt, 

128;   dairy   region,   115;   and 
developments, 120; effect, 303; 
and farm output, 461; in gen- 



eral farming region, 144, 145; 
High Plains, 135; Kentucky, 
147; and output, 480; in 
South, 140 

Medical facilities, cities, 497 
Mellor, John W., 104-108 
Meridians, prime, map, 208 
Mesquite, 415 
Metes and bounds, 190, 206; Ha- 

waii, 447 
Metzler, William H., 574 
Mexican War. 22, 23 
Mexico, 49 
Michigan, 26, 52, 74, 97, 114, 

151, 200. 244, 290, 338, 478, 
509, 575, 589; forests, 86; 
land programs, 79; State 

parks, 52 

Mick. A. H., 428 
Mighell, Ronald L., 109-113 
Military and defense, potential 

needs. 478 
Military areas, community prob- 

lems, 92 
Military camps, 87; sites. 88 

Military lands, 72, 87-95; Alaska, 
430; Hawaii, 446; lease, crop 
production, 93; purchases, 26; 

surplus,  94 
Milk, consumption of, 469; pro- 

duction,   115 

Miller, Walter G., 562-567 
Mineral deed, 188 
Mineral Leasing Act, 50, 65, 70, 

399 
Minerals, Hawaii, 445; in national 

forests, 399; public domain, 
70,   555;  rights,   188 

Mining, employment, 146; South- 
eastern Alaska,  426 

Mining laws, 555; national for- 

ests, 399 
Minnesota, 23, 26, 52, 74, 97, 

114, 151, 195, 199, 232, 243, 
244, 257, 415, 488, 537; for- 
ests, 86; land programs, 79; 
State  parks,   52 

Mission 66, 558 

Mississippi, 20, 53. 73, 85, 97, 
129. 189, 199, 331, 338, 350, 
379, 411, 412, 489, 573; State 
lands, 75 

Mississippi Delta, 129; cotton, 
130; farms, 138; subsoiling, 
482 

Mississippi River, 19, 20, 130, 150, 
348 

Mississippi River Commission. 542 
Mississippi Valley, 21,  122 
Missouri, 26. 97, 122, 125, 142, 

151, 199, 244, 255, 257, 338, 
344, 350, 378; State lands, 75 

Missouri Basin Inter-Agency Com- 
mittee. 372 

Missouri River. 66 
Mohave Desert, 15 
Moisture, conservation, 324; crop 

requirements, 342; importance 
of. 11 

Molasses, Puerto Rico, 449 
Molybdenum, 338 
Monroe, James. 21 
Montana, 49, 76, 151, 156, 161, 

189, 235. 489; cooperative 
grazing associations, 83; gen- 
eral land policy, 83; grant 
lands, 83; Grass Conservation 
Act, 83; grazing districts, 84; 
land programs, 82; Session 

Laws, 83; State grazing, 86; 
State lands in, 82; steer ranch, 
172 

Montana Grass Conservation Com- 

mission, 83 
Moore, E. Howard. 575 
Moore, Geoffrey. 521 
Moose, 397 
Morales, Julio O.. 449-457 
Morell, Bartolomé M.. 449-457 

Morgan. James, 507 
Mormon pioneers, 339 
Mortality insurance, 236 
Mortgage, 223; debt. South, 133; 

farms, Alaska, 436; fore- 
closure, 220; liquidation, 220; 
preparation, 211, 212; unre- 
deemed, 214 

Mortgage credit, 328 

Mortgage-loan companies, 229 
Mortgage policies, 185 
Motheral, Joe R., 28-41 
Mound Branch Watershed Asso- 

ciation, 372 
Mount McKinley National Park, 

427 
Mountains,   as   resources,   13 

Muehlbeier. John, 161-166, 371- 
375 

Multiple-crop  insurance,  233 
Multiple-peril crop  insurance,  234 
Multiple use, forests, 393 
Multiple-use mining law, 399 
Munger, James A., 218-229 
Murphy, R. E., 518 
Murray, William G., 190-197 
Mutual insurance companies, 2 30 

Naphthaleneacetic acid, 487 
Napoleon, 21 
National Audubon Society, 371 
National Association of Manufac- 

turers, 371 
National Association of Soil Con- 

servation   Districts,   371 
National Bulletin of the Agricul- 

tural Conservation Program, 
326 

National domain,   19-27 
National Farm Loan Associations, 

219 
National Farmers Union, 371 
National Flood Control Act, 542 
National Forest Reservation Com- 

mission, 26 
National forests, 69; care and use, 

392-401; development plan, 
558;    establishment,    47;   fire 

control, 400; land purchase 
for, 47; minerals, 399; num- 
ber, 392; and ranching, 174; 
recreational use, 556; roads, 
401; source of water, 393; 
special uses,  557; values,  393 

National Grange, 371 
National Park Service, 18, 27, 49, 

372.430 

National-park system, units, 49 
National parks, 27, 69, 72; devel- 

opment program, 558; man- 
agement,   556 

National Parks Association, 371 
National Reclamation Act, 542 

National Reclamation Association, 

371 
National Recreation Association, 

477 
National Resources Board, 569 
National Resources Planning 

Board,   372 
National Rivers and Harbors Con- 

gress, 371 

National System of Interstate and 
Defense  Highways,   588 

Navajo, land purchase, 100; proj- 
ect, Colorado, 102; Reserva- 
tion, 98 

Navy Department, land acquisi- 
tion,   90;   land  purchases,   87 

Nebraska. 73, 74, 151, 156, 161. 

195, 199, 200, 244. 259, 331. 
341, 343. 482, 533; land clas- 
sification,  368 

Nelson, Lewis B., 480-492 
Nematodes, 485 
Net farm income, and land prices, 

198 
Net rents, 184 
Nevada, 49, 74, 167 
New England,  52,  115 
New Hampshire, 26, 85, 331, 353, 

573 
New Jersey. 20. 114, 243, 383, 

569, 589; rainfall, 340 
New Mexico, 52, 69, 74, 101, 129, 

132, 151, 156, 161, 189, 200, 
243, 351, 377, 399; school 
lands. 73 

New Orleans, 20 

New York, 19, 20, 52, 76. 77, 
97, 115, 120, 415, 495, 497, 
499; cutover land, 84; dairy 
farm, 117; forestry program, 
76; obsolete land, 105; pro- 

duction, 105; State lands, 75; 
State parks, 52; State Refor- 
estation Commission. 78; tim- 
ber,  value,  77 

New York City, 505 
New York Council for Stream Im- 

provement,  371 
New York State College of Agri- 

culture, 77 

New York State Forest Preserve, 
77 

New Zealand, 249 
Newsprint production. South, 139 
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Nitrogen,   336;   technological   ad- 
vances, 484 

Nonfarm lands,   future  needs  for, 
474-479 

Nonrenewable   resources,   317 
Nonresidential construction, 418 
Norbeck-Andersen Act of 1929, 27 
Normal values,   concept,   185 
Norris-Doxey Act of 1937, 405 
North America, U. S. holdings in, 

27 
North  Carolina.   19,   20,  97,   142, 

147, 199, 331, 338, 383, 411, 
412, 485; rainfall. 340 

North Central Technical Commit- 
tee. 254 

North   Dakota,   54,   73,   74,   151, 
156,  158,  189, 235, 244, 264, 
341, 488 

Northeastern   States,   114 
Northern Dairy region,  113,   114- 

121 
Northern  Plains.   114,   163 
Northern States, grazing land, 59; 

land   clearing,   415 
Northwest ordinances, 283 
Northwest Territory. 21; squatters, 

283 
Nuclei. 498 
Nunns,   Frederick  K.,   362-370 
Nygard. I. J., 428 

Oahu, land-use problem, 447 
Oak wilt, 408 
Oats. 115. 117. 122. 123, 125, 

143, 157 
Ohio. 20. 74, 114, 146. 148, 151, 

244, 260, 350. 574; State 
lands, 75 

Ohio River. 122. 142, 146, 150 
Ohio Valley, 237 
Ohio Valley Improvement Associa- 

tion, 371 
Oil,  70; royalties,   189 
Oil crops, expansion. 465 
Oils, food, consumption of. 472; 

nonfood uses,  472 
Oilseed crops, acreages, chart, 267 
Oklahoma, 59, 73. 74. 129, 136, 

151, 154, 156, 161. 188. 243, 
338,   341,   533;   rainfall,   340 

Olives, 339 
Onis, Don Luis de, 21 
Operating   capital,   254 
Operation Outdoors, 397. 558 
Ordinances, land-use, 533; road- 

side zoning,  540; zoning,  527 
Ordinance of May 20,  1785. 71 
Ordnance plants, 87; sites, 88 
Oregon, 16, 25, 49, 73, 88, 100, 

151, 167, 394; rainfall, 340; 
settlement,  54 

Oregon and California Railroad 
lands. 26 

Oregon and California Revested 
Lands,  revenue,   557 

Oregon and California Revested 
Railroad grant lands,  67 

Oregon Compromise, 22 
Oregon Territory, 21 
Organic Act of 1912, 424 
Organic matter, 336 
Original Thirteen States, map, 24 
Otte, Robert C, 230-239 
Ottoson, Howard W., 368 
Overexpansion, 513 
Overtaxation, marginal land, 247 
Owner-operators, decline in, 563 
Owners, corporate, 288; farms. 

South, 138 
Ownership, dairy region, 118; de- 

fined. 288; extent, 287; fee 
simple, 188; land and land in 
farms, chart. 273; private 
farmland. 1954, map. 292; 
public, purposes, 84; range- 
land, 168; significance, 287- 
294;  v.  renting,  563 

Ozark  Uplift,   122.   142 

Pacific coast, winds, 16 
Pacific Islands, U. S. holdings in, 

27 
Pacific Northwest,   12; wheat,  150 
Pacific Southwest. 23 
Pacific States, temperature, 15 
Package insurance, 239 
Palmer, William I.. 339-346 
Palouse, 151, 158; value of wheat 

farm, 160 
Papago Reservation, 98 
Papayas, Hawaii, 442 
Paper, consumption, 421 
Paper mills, 139 
Parity. 185; defined. 311; effect, 

181 
Parks. 61 
Parsons. Brinckerhoff. Hall & Mac- 

Donald, 514 
Part owners, Alaska, 436; defined, 

296; Hawaii, 444; increase in, 
563;  number,  301 

Part ownership, in wheat regions, 
154 

Partial-payment loan,  223 
Part-time farms, 570; beginners, 

260; Hawaii, 443; South, 139; 
wheat, 153 

Passion fruit, Hawaii, 442 
Pastry flour, 152 
Pasture. 128; acreage of, 54, 58; 

acreage. Puerto Rico, 454; on 
cleared land. 412; Corn Belt. 
125; general farming region, 
144; and grazing, chart, 263; 
improved, area, 59; improve- 
ment program, 454; improve- 
ments, 59; irrigation, 341; 
map, 266; ownership, chart, 
272; projected needs. 585; 
range area, 168; in South, 
131. 139; trend, chart. 268; 
in wheat regions,  154 

Pasture crops, 122 
Pastureland, acreage of, 586; 

Florida, 572 
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Peach, insurance, 234; irrigation, 
343 

Peanuts,   311;  expansion,  465 
Pedersen, Harald A.,  573 
Pendleton,   William   C,   Jr.,   2-9 
Penn, R. J.. 80 
Pennsylvania, 20, 26, 52, 115, 151, 

415, 589; cutover land, 84; 
forestry program, 76; State 
lands,  75;  State parks,   52 

Permafrost, Alaska, 429 
Personal income taxes, 251 
Personal property, insurance, 239; 

and taxes, 242 
Petersburg, 425 
pH, tests, 336 
Philadelphia, 499, 518 
Philipp, Perry F., 440-448 
Phlipponneau, M., 510 
Phosphates, 70, 484 
Phosphorus, tests, 336 
Photographs, air, of land, 381- 

384 
Physical  inventory,   appraisal,   190 
Picker-sheller, 481 
Picnic areas, in national forests, 

396 
Piedmont, cotton, 130 
Pilot watershed programs, 408 
Pinchot, Gifford, 402 
Pineapple, production, Hawaii, 

441 
Pittsburgh, 348 
Planning groups, in rural counties, 

377 
Plant disease, insurance, 234 
Plantations, pineapple, Hawaii, 

441;  sugarcane,  Hawaii,  441 
Plat. 207 
Plat books, 190 
Plow-plant methods,  481 
Plywood, demand, 421 
Poli. Adon, 409-415 
Police power, rights of, 279 
Policy, land disposal, 552; land- 

management, proposals, 560; 
rights in land, 7; sale, Indian 
land, 99 

Policymakers,   522 
Polk, James K., 23 
Pollution,  water,   590 
Ponds, extent, 332 
Population, changes, farm and 

nonfarm, 573; demand for 
farm products, 466; farm, 583; 
farm in South, 133; growth, 
and farm output, 584-592; 
growth, chart, 468; growth, 
Puerto Rico, 451; Hawaii, 
447; increase, 18; in ranching 
economy, 168; U. S., graph. 
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Porsild, A. E., 428 
Port of New York, 495 
Potash, 70, 484 
Potassium tests, 336 
Potatoes, 143, 343; consumption 

of,  471;  Tanana Valley,  435 
Poultry, in Corn Belt,  123 



Poultry farm, Hawaii, 443; North- 
ern  Dairy  region,   114 

Power projects, 72 
Power reservations, extent, 49 
Prêcheur. C, 510 
Precipitation, annual, average. 

342;  chart,   340 
Precision planters, 481 
Pre-emption Act of  1841,  284 
Presidential Advisory Committee 

on Water Resources Policy. 
372 

Presidential Cabinet Committee, 

549 
President's Policy Committee on 

Water Resources, 348 
President's Reorganization Plan 

No. 3. 399 
Prices (land), 106, 563; attitudes. 

222; defined, 183; as guides, 
184; Hawaii, 447; increase, 
221; and producing power. 
106; and land income, 176; 
and taxes. 241; urban land, 
503, 506 

Price index, livestock, 181 
Price support, cotton, 132 
Price-support and production-con- 

trol  program,   310 
Price-support benefits, 312 
Price-support programs, 181, 201 
Primer seizin, 281 
Primitive areas. 397 
Primogeniture. 282 
Prisoners, camps, 88 
Private rights, in land, 280 
Production, crop, and drought, 

461; expansion of, 460-465 
factors, 176; farm, change in 
465; farm, graph. 464; live 
stock, increase, 464; pattern 
and tenancy, 298; per har 
vested acre, chart, 265; in 
South, 140 

Productivity, classifications. 363; 
economic,  4;  physical,  4 

Products, marketable, Alaska, 437; 
sold per farm,  chart.  308 

Profit-and-loss account,   179 
Programs, assistance to farmers, 

322, 329-332; assistance to 
forest owners, 391; conserva- 
tion, eroded lands, 66; educa- 
tional, 323; farm, and land, 
310-314; Federal-State coop- 
erative extension, 286; flood- 
control, 351; forest manage- 
ment, 389, 402-408; land and 
water management, 371-375; 
land improvement. 324; need 
for resource, 591; rehabilita- 
tion, 286; resource develop- 
ment, 542-550; river-basin, 
545; roadbuilding, 476; soil 
conservation,   320 

Property, origins,  389 
Property in land, 279 
Property insurance, claims. 232 
Property tax, 194, 252; defined, 

240;  effect,   241;   forest  land. 

85, 86; and owners. 242; rev- 
enue, 240 

Prospecting, in national forests, 
400 

Protective covenant, land use,  534 
Public, potential needs, 8 
Public auction, 186 
Public domain, see also Public 

lands; Federal lands; acquisi- 
tion, 19, 64; alienation, 283; 

chart, 68; cost, 23; disposals, 
48, 64, 552; history, 64; map, 
24;   minerals,   555;   value,   51 

Public forester, 405 
Public health, and technology, 497 
Public lands, see also, Federal 

lands; State lands; Public do- 
main; Alaska, 430; Guam, 26; 
Hawaii, 26. 445; laws, 65; 
Puerto Rico, 26; sales, 9, 219; 
sales and leases. 556; Samoa, 
26; use and management. 551- 
561; use by ranchers, 168 

Public Law 566,  354,   394 
Public Law 1021,  162,  327, 407 
Public ownership, objectives. 84 
Public programs, 180 

Public rights, 279 
Public transportation, 500 
Publications, on conservation, 332 
Pueblo Reservation, 98 

Puerto Rico, 329, 331, 406; change 
and progress, 449-457; land 
area, 452; land uses, 55; map, 
geographic regions, 452; na- 
tional parks, 49; topographic 
map, 450 

Puerto Rico Reconstruction Admin- 
istration, 456 

Pulp, in South, 139 
Pulp operations, Alaska, 426 
Pulpwood, demand, 421 
Purchase agreement, 213 
Purchase-and-sale appraisals, 196 
Purington, M. C, 573 

Quitclaim deed, 209 
Quitrents, 282, 285 

Railroad, changes in agriculture, 
120; demand for land, 476; 
lumber for, 419; urban expan- 
sion, 498; urban land use, 504 

Rainfall, chart, 340 
Ramirez-Murphy, Ismael, 449-457 
Ranches, Alaska, 428; defined, 

171; Hawaii, 442; sheep, 
Northwest,  173;  size,   168 

Ranching, land. Western, 167-174 
Range, 60; improvements, 66; in 

Plains, 164 
Rangeland, 60; grasshoppers, 165; 

Indian, 101; management, 
169; State,  51; uses,  168 

Rapid transit systems, 499 
Rate of return, farm business,  177 
Raymond,  George,  514 

Real estate, appraisal, 190-197; 
farm, market, 198-205; farm 
value,  map,   189 

Real Estate Board of New York, 
508 

Real-estate brokers, 186; surveys, 
195 

Real-estate taxes, 245; changes, 

243 
Reclamation, 72; areas, 49 
Reclamation Fund, 542 
Records, land-title, 70 
Recreation, demand for land, 477; 

Federal lands, 556; in na- 
tional forests, 393, 396 

Recreational lands, potential needs, 

478 
Rectangular survey,   190,  207 
Red clover, 143 
Red Cross, aid to displaced per- 

son, 91 
Red River, 350 
Reforestation, 77 
Refuges, big game, 49 
Regan, Mark M.. 542-550 
Regeneration cut, 395 
Regional Planning Association of 

New Jersey, New York, and 
Connecticut,   515 

Registration,  land,  Hawaii, 446 
Regulations, billboard, 539; land- 

use,   533; zoning,   374,   527 
Reiss, Franklin J., 254-262 
Relief. 281 
Religion,   and  tenure  system,   284 
Relocation, farm families. Farm 

Security Administration,  90 

Relocation corporations,  92 
Renewable resources,  317 
Rent, landlords, 182; use of land. 

184 

Rental payment, 178 
Rentals, farms, 257; fixed v. share, 

564;  in wheat regions,  154 
Renting v. ownership, 563 
Reorganization Act of   1945,  65 
Republic of Texas, 22 
Research, and tenure system, 285 
Reservation, Indian, 98; power, 49 
Reservoir, acreage, 61; use of land, 

477 
Reservoir areas, 61 

Resettlement Administration,  220 
Residences,  land uses, 474 
Residential  areas,  zoning,   527 
Residential farms, 297 
Residential lands, potential needs. 

478 

Resources, balanced development 
of, 584-592; extent and types, 
10-18; farm operator, 176; 
land, map, 17; legislation. 
542; mountains, 13; natural, 
2; public development, 542- 
550; Puerto Rico, 449; types. 
2;  use of,   316-320 

Resources for the Future,  371 
Retirement,  farmers,   251 
Retirement-income  plans,  201 
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Returns from land,   176 
Reuss, Lawrence A., 409-415, 572 
Revenue, Federal lands, 553; pub- 

lic domain,  50 
Revenue stamps, 207 
Revolutionary War, 9, 19, 20, 278 
Rhode Island, 20, 200, 331 
Rice, 311, 412; Hawaii, 442 

Rights, land, 7, 278-286; land, 
distribution, 8; land, signifi- 
cance, 295; minerals, 188; 
ownership, and tenure, 277- 
314; priority, postwar, 95; 
public, 279; subsurface, val- 
uation, 188; survivorship, 212, 
217; water, Hawaii, 446 

Rights-of-way, highways, 539 
Rio Grande River, 66 
Riparian doctrine, 345 
Risks, borrowing,  221;  public 7 

"River Palms", 20 
Rivers and Harbors Act, 351, 542 
Rochester, Minn., 497 
Rogers, Robert O., 585 
Roosevelt, Theodore, 392 
Rotation, Corn Belt, 126 
Rousseau, L. H.s 25 
Rowe, J. Z., 574 
Rowlands, David, 507 
Rowlands. W. A., 81 
Royal Mortgage Bank of Sweden, 

219 
Royalties, oil, 189 
Rum,  Puerto Rico,  449 
Rural Development Program, 376- 

380,   407;   map,   541 
Rural land, classification,. 362- 

370; little farming use, chart, 
263 

Rural-urban fringe, 247 
Russia, claim to Alaska, 22 
Russian-American Company, 25 
Russians, in California, 23 

SafBower, 339 
Sahara, 10 
St. Lawrence Seaway, 121 
St. Louis, 22 
Sales, administrators, 203; in Corn 

Belt, 187; index figures, 195; 
land value guide, 186; value, 
comparisons, 195; contracts, 

223 

Salmon, Alaska, 437 
Salmon, S. C, 488 
Salt, 188 
Salt-Wahoo Watershed Associa- 

tion, 371 
Salt water, and irrigation, 345 
Salter, Leonard A., Jr., 309 
San Francisco, 23, 503 
San Isabel National Forest, 394 
San Juan, 451 

Sand dunes, 62 
Sanders, J. T., 347-355 
Santa Clara Valley, 515 
Sarasota Bay, 20 
Sauer, Elmer L., 316-320 

Sawlogs for lumber, 416 
School lands, extent, 73 
School-trust lands, ownership, 86 
Schools, in wartime, 93 
Schroeder, Widick, 575 
Schultz, Edward W., 551-561 
Schultz, T. W., 569 
Schumpeter, Joseph A., 518 

Scofield, William H., 183-189, 
198-205 

Scoville, Orlin J., 480-492 
Scully Estate, 92 
Second Organic Act of 1912, 424 
Second War Powers Act, 89 
Secretary of Commerce, 539 
Section, land, chart, 192; land, 

plat, 210; township, 209 

Sector theory, 497 
Seminóles, 101 
Service areas, potential needs,  478 
Sesame, 339 
Settlement, of Plains, 162 
Settlers,  in wheat regions,   154 
Seward,  William H.,   25,  424 
Shackle, G. L. S., 516 

Share-cash tenants, defined, 296 
Sharecroppers, 260; decrease in, 

564; defined, 296; Delta area, 
134 

Sheep, 120; Alaska, 428; Corn 
Belt, 123; general farming re- 
gion,  144; South,  137 

Shipping, use of wood, 419 
Shopping center, 529 
Shoshone National Forest, 392 

Silage, 117 
Simms, D. Harper, 321-328 
Simons, Henry, 380 
Single tax reform, 249 
Sitka. 426 
Siuslaw National Forest, 394 
Skim milk, 115 
Skyscrapers, 496 

Slope, moisture, 11 
Smokechasers, 400 
Snodgrass, M. D., 433 
Social Program Administration, 

Puerto Rico, 456 
Social security, 251 
Sod seeding, 489 
Soil acidity, tests, 336 
Soil Bank, 246, 253, 322, 325, 406, 

585; cotton, 132; functions, 
327; in Plains, 162; in wheat 
regions, 156 

Soil Conservation and Domestic 
Allotment Act,  326 

Soil conservation districts, 163, 
329, 358; number, 331; Puerto 
Rico,  455; regulations,  533 

Soil conservation programs,  320 
Soil Conservation Service, 13, 144, 

163, 165, 329, 349, 372, 376, 
381, 405, 410, 432, 454, 587; 
functions, 324; land classifi- 
cation, 363 

Soil Conservation Society of Amer- 

ica, 371 
Soil conservationists, training, 330 

Soil map, 330 
Soil samples, 334 
Soil survey. Dust Bowl,  533 
Soil survey publications,  191 
Soil-testing programs, 489 
Soil-testing services, 338 
Soil tests, biological, 335; chem- 

ical,  335; uses,  333-338 
Soils, Alaska, 428; classification, 

108; Corn Belt, 122; Puerto 
Rico, 449; subhumid areas, 
15;  types, U. S.,  10-18 

Solberg, Erling D., 524-531, 532- 
536.537-541 

Sorghum,   135,  157,  163 
South, cotton, 136 
South America, U. S. holdings in, 

27 
South Carolina, 19, 20, 92, 129, 

232, 331, 485, 489, 570; cot- 
ton,   130;  State lands,  75 

South Dakota, 151, 156, 161, 199, 
244, 341, 533; school lands, 
73 

Southeast Sprinkler Irrigation As- 
sociation,  371 

Southeastern States, 13; farms, 138 
Southern  Plains,   163;  farms,   138 
Southern States, 59; changes in, 

136, 141; grazing land, 59; 
liming, 483 

Southwest, cow-calf ranch, 172; 
urban growth,  14 

Southwestern States, off-farm 
work, 574 

Soybeans, 122, 123, 126, 128, 143, 
151, 155, 339; expansion, 465; 
irrigation of, 344; in South, 

131 
Space, extension of, 110 
Spain, 20, 21, 96 
Spanish colonists, Puerto Rico, 

451 

Special-purpose districts, 358 
Special-use areas, chart, 263 
Special uses, land, 61 
Specialization in farming. 111 
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Springfield plan, of repayment, 224 
Spruce budworm, 408 
Squatters, Northwest Territory, 

283 
Stamp, L. Dudley, 582 
State extension forester, 405 
State-Federal forest programs. 404 
State forest, 52 
State forester, 405 

State income tax, 250 
State lands, 51; management, 72- 

86; Montana, 82; revenue, 
52; school grants, 73 
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Statutory right, 217 
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Steel, use in transportation, 495 
Steele, Harry A., 542-550 
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Steger,  Wilbur,   511 
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Stewart, Charles L., 206-217, 2 54- 
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Stewart, Clyde E., 578 
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Stockfisch, Jacob, 520 
Stoeckl, Baron de, 25 
Storage losses, reduction, 486 

372 

Storage losses, reduction, 486 
Storie, R. E., 363 
Storms, effect, 348 
Straight-end loan, 223 
Subhumid lands, 14 
Subsurface water, 346 
Suburbs,   see   also   Urban   expan- 

sion;  demand  for  land,   475; 
and  farm practices,   576;   and 
farm   taxes,   247;   growth   of, 
493;  study of.   575 

Sugar, Puerto Rico, 449 
Sugarcane,   Hawaii,   440;   Puerto 

Rico, 451. 453 
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Sunflower, 339 
Supply-demand balance. Ill 
Surplus land, disposal of, 94 
Surplus Property Act. 94 
Surpluses. 311 
Survey,    cadastral,    public-domain 

lands, 71; rectangular system. 
71. 190. 207 

Survivorship, rights, 212, 216 
Sustained yield, forests, 393 
Swamps. 13 
Sweden, 219 
Sweetpotatoes, irrigation of, 344 
Swine, in South. 137 
Swingler, W. S., 402-408 

Taconite, 188 

Tanana Valley, 431, 433, 434, 435 
Tang, A. M., 570 
Targhee National Forest, 401 
Taro, Hawaii, 442 
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548; burdens of, 245; capital 
gains, 180; confiscatory, 242; 
death, 240, 251; effect on land 
and farmers, 240-253; farm 
and urban, 507; farm, table, 
243; Hawaii, 444; High 
Plains, 135; income, 250; in- 
come, deductions, 180; in- 
heritance, 212, 251; and land 

income, 179; and net return, 
244; Puerto Rico, 457; real- 
estate, 208; rural-urban fringe, 
247; savings from landowner- 
ship, 202; and suburbaniza- 
tion,  577; urban,  507 

Tax assessments, in appraisal, 196; 
and land classification, 367, 
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Tax delinquency,  247,   248 
Tax laws, forest, 85 
Tax levies, variations, 243 
Tax lien, 248 
Tax sales, 248 
Taxation,   effects,   241;   purposes, 

240; rights of,  279 
Taylor Grazing Act, 65, 67, 69 
Tea, consumption of, 472 

Technicians, conservation, 324 
Technology,   and  beginning  farm- 
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Corn  Belt.   127;   cotton,   130, 
135;    and   growth   of   cities, 
493-502;  and  land,  480-492; 
and output, 462; urban build- 
ing,  496;  and yields,  491 

Tenancy in common, 212, 217 

Tenant operators, in wheat regions, 
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300;   tenure   system,   564;   in 
wheat regions,  158 

Tennessee,   20,   88,   129,   145;   to- 
bacco. 143 

Tennessee  Valley  Authority,   144. 
372;   lands,   27 

Tenure,    age   of   operators,   map. 
258;   Alaska,   436;   and   farm 
resources,   562-567;   fee   sim- 
ple,   283;   Hawaii,   443,   445; 
and  income  tax,  250;  Indian 
lands, 98; and land use, 295- 
301;   Puerto  Rico,  455;  secu- 
rity,   beginning  farmers,   259; 
significance, 295; types, U. S., 
charts, 300; in wheat regions, 
154. 158 

Tenure arrangements, 295 
Tenure constitution, 286 
Tenure structure, defined, 296 
Tenure system,  278,  280;   and in- 

come, 6; tax delinquency, 248 
Terracing, extent, 332 
Territorial   and  Alaska  Rural  Re- 

habilitation   Corporation,   438 
Territorial    Planning   Office,    Ha- 

waii, 448 

Territories, land uses, 55 
Territory of New Mexico, 22 
Territory of Washington, 25 
Tests, biological, 336 

Texas, 26, 52. 54, 59. 73. 74, 129. 
131.  135. 136, 151,  154,  156, 
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tlement, 54 
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Texas Panhandle, 153 
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Tharp, Max M., 129-135. 562-567 
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Thruway, 501 
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land sales, 553; Hawaii, 445; 
potential demand, 416-422; 
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139; stand improvement, 395; 
taxes on, 85 

Timber access roads, costs, 69 
Timber Resource Review, 60. 387 
Timberland,    management,   public 

domain, 67; in South, 139 
Timmons, John F., 316-320 
Title,  land, 209; marketable, 209; 

type, 212 

Title-insurance, 211 
Title opinion, 211 
Title registration, 281 
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demand for.  472; extent.   57; 
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344;   Kentucky.   143;   produc- 
tion  per harvested  acre,  265; 
Puerto  Rico,   452.   454;  Ten- 
nessee,    143;    Virginia,    143; 
where grown, map, 148 

Tobacco region,   142-149 
Tomatoes, Hawaii, 442 
Tongass National Forest, 426 
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Township, sections, 209 
Trace elements. 336 
Tract index. 211 

Tractors, 482; effect, 304; increase, 
120;  in South,   140 

Trade, Puerto Rico and Mainland. 
452 

Transfer,  distress,  203;  land, me- 
chanics of, 206-217 

Transportation,   and  urban  expan- 
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needs. 478 

Treaty, Indians. 97 
Tree Farm Program, 389 
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Trees  for Tomorrow,   Inc.,   372 
Tribal lands, see also Indian lands; 

49;  unallotted,   100;  manage- 
ment, 96-102 

Tricart, J., 510 
Trist, Nicholas P., 23 
Truck, urban expansion, 500 
Trust deeds, 212 
Trust lands, Indian, 49 
Tryon, Theodore C, 382 

Turnpikes, 501 
2,4-D, 489 
2-4-TP, 487 
Tyler, John, 22 

Type-of-farming   regions,   113 

Ullman, Edward L., 498 
Underground water, 317, 345 
United   States   Census  of   Govern- 

ments, 521 

United States Information Agency. 
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University of Florida, 343 
Upchurch. M. L., 167-174 



Upstream flood damages, 349 
Uranium, public-domain lands, 

64 
Urban expansion, see also Suburbs; 

57, 493, 503-522; change in 
farm practices, 568-583; and 
farm economy, 589; forms of, 
580; Hawaii, 447; land needs, 
475; problems, 524; property 
taxes, 577; Puerto Rico, 451; 
stability of,  521 

Urban land, value, 503, 506 
Urban sites, 61 
Urea, 490 
Use of land, 53-62, 263; benefits, 

5; changes, Puerto Rico, 451; 
costs, 5; cropland harvested, 
265; economic, 316; economic 
aspects, 2-9; Great Plains, 
161-166; legal, 316; map, 56; 
1954, 54; Northern Dairy re- 
gion, 119; physical dimension, 
316; Puerto Rico, chart, 454; 
in the South, 136-141; spe- 
cial, 61;  and tenure, 295-301 

Uses, nonfarm lands, 474-479 
Utah, 69, 73, 74, 167, 199, 200, 

351, 575; off-farm work, 578; 
settlement, 54 

Ute Indians, 23 
Utilization, Dust Bowl, 532; Great 

Plains, 532; land, changes in, 
586; land, trend in, 591; 
trend,  chart,  268 

Utilization projects. Federal lands, 
49 

Value, changes in, 199; defined, 
183. 198; farm, and income, 
map, 204; farm real estate, 
map, 189; farmland, 199; 
farmland, changes, map, 197; 
income, land, 193; index of 
land, 563; land, Alaska, 436; 
land. Corn Belt, 126; land, 
estimates, 183-189; land, Ha- 
waii. 446; land, Puerto Rico, 
456; by ownership, 296; phys- 
ical assets, chart, 188; and 
taxes,   240 

Van Buren, Martin, 22 
Vance. J. E., 518 
Vanderblue, Homer, 520 
Vaughan, L. M., 78 
Vegetables, consumption of, 471 
Veneer, demand, 421 
Vermont, 26, 114, 331, 540; dairy 

farm, 117 
Vertical integration, 307 
Veterans, on farms, 257; home- 

steads, Alaska, 430 
Virgin Islands, 56, 329, 331; na- 

tional   parks,   49 
Virginia, 19, 20, 26, 59, 114, 136, 

142, 143, 145, 238. 260. 338, 
350,  380.   589 

Voelker,  Stanley W.,  206-217 
Von Thünen, J. H., 497; location 

theory, 110 

Wake Island,  U.  S.  holdings  in, 
27 

Walrath, Arthur, 507, 577 
War Department, land acquisition, 

90;  land purchases,  87 
War Powers Act, 89 
Wardship, 281 
Warranty deed, 209, 212, 215 
Warren, G. F., 77 
Washington, 16, 52, 151. 158, 

245; school lands, 73 
Water, agriculture, 18; conserva- 

tion, 590; and farm produc- 
tion, 341; humid areas, 11; 
management, 347-355; na- 
tional forests, 393; in Plains, 
164; shortages of, 590; and 
use of land, 15 

Water diversions,  extent,  332 
Water Pollution Act,   543 
Water-resource plans,   373 
Water resources,  in Plains,   162 
Water-storage areas, 72 
Watershed Protection and Flood 

Prevention Act, 352, 355, 357, 
543; purpose, 332 

Watersheds, 394; programs, 356; 
protection,   356-361 

Waterways, and city growth, 119; 
development,   extent,   332 

Weather,  crop production, 461 
Weber Basin, 580 
Webster, Daniel, 284 
Wedge theory, 497 
Weedkillers, 484 
Weeds, Corn Belt, 128; use of 

water, 484 
Weeks Act, 26, 47, 392, 403 
Wehrwein,  George  S.,  81 
Weinberger, M. L.,  356-361 
Welfare, public, 9 
Wells,  irrigation,  345 
West Virginia,   145,  146, 412 
Western grazing region,   113 
Western irrigated area, cotton, 130 
Western ranching, land in, 167- 

174 
Western range, map, 275 
Western Reserve,  20 
Western States, 59; grant land, 51; 

grazing land, 59; land clear- 
ing, 413; map, 170; State- 
owned land,   73 

Wet lands, unimproved, 353 
Wheat, 115, 117, 120, 122, 311, 

339; acreage, 57, 150; allot- 
ments. 155; Big Bend, 151; 
consumption of, 471; Great 
Plains, 150; Northern Plains, 
150; Palouse, 150; production 
per harvested acre, 265; re- 
quirements, 152; Southern 
Plains,   150; surplus.  589 

Wheat farms, expenses, 157; in- 
come,   157;   organization,   157 

Wheat  growers,   152 
Wheat regions, 113; land and 

problems, 150-160; tenure, 
158 

Wheeler, Richard G.,  119 
Wheeler-Case Act, 92 
White pine blister rust, 408 
White River, 350 
Widmer. Georges, 505 
Wild areas, 397 

Wilderness areas, 397 
Wilderness Society, 371 
Wildlife, 18, 353 
Wildlife, habitat, 324, 397; man- 

agement, responsibility, 397 
Wildlife,  in National forests,  396 
Wildlife areas, 61; conservation of, 

331 
Wildlife preserves.  States,  52 
Wildlife refuges, extent, 49; pur- 

chase, 27 
Wilhelm I, 22 
Wilkes, Charles, 23 
Will,  preparation,  217 
Wind, and climate, 16; erosion, in 

Plains,   163 
Windstorm insurance, 230, 234 
Windstorms,  losses,  232 
Winnetka, 512 
Wisconsin, 20, 26, 52, 76, 97, 

114, 120, 200, 244, 331, 338, 
353, 575, 577. 589; dairy 
farm, 117; forest, 86; forest 
crop law, 80; forest reserves, 
80; land programs, 79; tax- 
delinquent  land,   81 

Wisconsin Conservation Depart- 
ment. 82 

Wisconsin Zoning Act of 1929,  81 
Witch weed. 485 
Women,   landowners,   288 
Wood-rotting fungi, 396 
Woodland, acreage of, 54; con- 

servation, 330; harvested, 
chart, 269; ownership, chart, 
272 

Woodlot owners,  391 
Woodpulp, South,   139 
Wooten, Hugh H., 42-52, 53-62, 

72-86, 474, 476, 506, 584- 
592, 586 

Working circle,   395 
Works Progress Administration, 82 
Wrangell, 426 
Wunderlich, Gene, 287-294, 295- 

301 
Wyoming, 52, 151, 161, 200; 

school  lands,   73 

Yavapai Tribe of Arizona,  101 
Yields, Government program, 461; 

and moisture, 343; and tech- 
nology. 491 

Young, Harold E., 382 
Young people, start in farming, 

255 

Zia pueblo, 100 
Zimmer, Basil G., 509 
Zinc, 338 
Zoning, Dust Bowl States, 533; 

for farms, 529; flood plains, 
352; for the future, 524-531 
for future land needs, 589; in 
dustry, 529; land classes, 535 
and land policy. 85; ordi 
nance. 527; residential, 527 
roadside, 538, 540; water de- 
velopment, 374; Wisconsin, 81 
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