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THE LAND AND ITS HISTORY

The 48 States that comprise continental United States contain a
little more than 1,904 million acres of land. This broad expanse of
land is made up of many different kinds. There are the fertile corn-

1 Bubmitfed for publicalion, May 15,1853,
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Jands of the Midwest; the loam of the river valleys; the pasture and
grasslands, the timber and woodlands; the cotton, tobaceo, rice, and
sugarcane lands of the Soutl; the range nreas of the Mountain States;
the truck-crop areas newr Javge industrial cenfers; and finally, the land
that is nsed for our great cities, our seaports, our villages, our rural
homes, and the many other purpesss for which Jand is needed.

Climate, depth of soil; slope of the swrface, and development of lund
all vary widely.

How has the land been used? WWill the same use suffice 25 vears from
now when to feed our increasing population we will need more of the
products that can be produced from the soil?

Originally about half of the land in this country was covered by
forests and another two-fifths by prass and herbaccous plants. The
remainder—about a tenth—was arid land coveved with shiubs, or was
barren, desert, vocls, and ether land (749, 47) 2

Betore the first white settlements were made, o<t of the humid
Bast wasg in relatively compact forests, Only Lere and there did
scattered prairies sud savannaliz appear. To the west, beyond the
Great Plains. were smaller seattered fovests in mountains interspersed
with dry vallevs and basing.  The West had Jess than a fifth of the
original forests of commercinl quality

Grasslands wore Jimied in States ea=t of the Mississippl. They in-
cluded the prairie< of the Corn Delt and the Lake States, the black-belt
Jands of Mississippl sl Alabama. the ¥oorida Everglades, and small
additional avens, especially along the coust,

In the YWest, the tall grasses extended into the Great Plains. Tu-
ther west, short and desert grasses were found-—about half the fornge
there was made up of short and ofher prasses nssoeinted with limited
rainfall. Areas of shiub vegetation were associnted with scant rain-
fall and high desert temperatores,

Today, the arvea in forest is only 66 percent ot the original forest.
AMore than hall of the forest land in the East has heen cleared and is
now nsed for other purposes. The commereinl forests of the West
have been reduced hy abont 25 percent,

Most of the original tall-grax: Lund has heen converted to cropland
and improved pasture, The tall-grass prairviez of the Ceniral States
now comprise one of the best farting vegions of the country. The
better lauds of the short-erass regions Tarther west are used for irri-
gated or dry-farm erops and the ranainder is wed for grazing, Areas
covered with shrub vegetatinn hinve Deen loss sabject to change. Only
relatively small tracts have been irrignied.  In some areas shrub-type
plants have replaced short grasses aid buneh grass and thus have
extended the acrenge of shirul vegetutive cover.

Around four-fifths of (he Tund area of continental United Stutes is
now used in direct agricntural production. Inchiding ungrazed for-
est, combined u-ex for agricuiture and timber tale up ware than nine-
tenths of the Jand; the remaining tenth is used chielly Tor urban sites,
Tor special uses, pnd Tor wiscellaneous aveas (tuble 1 and fig. 1).

Sniris v Use oF Lann

The yveurs Trom 1880 1o 1030 saw agvieulinre expand in the country
as oo whole.  Acreage of cropland more than doubled (tabie 1), Grass-

*Italic numbers in parentheses refer to Literndure Ciled, p. $i.




PREFACE

Many changes have occurred in land utilization since Miscellaneous
Publication 643, Inventory of Aajor Land Uses in the United States,
was issued in 1948, The present publication is the outcowe of an
Inereasing interest on the purt of public and private agencies for addi-
tional information concerning the utilization of land in the United
States. There 1s constant demand for data that will show major land
uges such as cropland, prazing, forest, and others, and for interpreta-
tions of Jadd use und changes in use, based upon currently acquired
data,

In response to this mferest, the BDurean of Agricultural Economics
hag compiled and published at intervals during the Jaxt 30 years,
lizures that show aervenges used for erops, pasture and grazing, forests
and woodlands, and other major land aveas. In general, this report
follows these past inventories as to seope and in the procedure wed for
the assembly of data.  Coverage by States and reglons is now more
complete thun formerly, owing to nprovements in mapping by aerial
photography and in statistieal and other surveys of agriculture, soils,
hand use. and conditions affecting use,

The present publication is intended o supply an wecount of the
extent sl distribntion of the major agricaltural Jand uses and o gen-
eral analysis of the land use =ittation and the expected future needs
for agricultural Il in thiz country.  Informution on aereages of
land devoted to the ehief purposes provides @ conprehensive pieture
of the uze of all Tand in the Tuited States, of {rends in lund use, and
of the elements that affect use.

It iz evident from present rates of consumption of fvod and growth
of population that we ean look forward to a gradually inereasing
demund for Tood in this country. Where needed adjustiments should
Le wede and how owr national land resourees may be best used ave
therefore of mejor jwportance.  Present and futuve needs for crop-
fand. grazing lund, and forests, the extent and location of arveas avuil-
able 7o the various use<. and pos=ible changes in land use (o meet these
weeds reguive caveful consideration by public and private angencies
before the ehange actually become necessavy, DBut a wholly satis-
factory estimaie of future agrienitueal Jand requirentents eannot be
mande usless an aeenrade inventory of the uses of land is kept curvent.

Among the ehief sourees of the Jdatn usedd are reports nnd vecords of
the followinz: Burenw of the Censux, Deparvtment of Commerce:
Bureau of Land Management, Departinent of the Interior; and the
Torest Herviee, Soil Conserviation Serviee, Dovision of Soil Suorvey
of the Burean of Phoy Dcdostry, Soils and Agricaltural Engineering
fiow in the Soi] Conseevaiton Seeviee) and the Burean of Agricul-
el Beonouies, adl of the Department of Agvicultures as well ax
reports and reeovds of mnuy Srate and olher :l‘}_"}‘ll('lt's‘

It i= not po=sible here to give adequate recornition to all Seate and
Foedora! workers who aided sienifieantly in this study.  Thereferences
cited indicate to a Mmited extent the sources consulted.
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Special acimowledgment is made to . H. Wiecking, under whose
direction the study was carried out, for many valuable suggestions,
and to M. M. Regan for aid with sections dealing with water resources
and land development.
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CENSUS reports.




MAJOR USES OF LAND IN THE UNITED STATES

Tacrr 1.—1"rends in major land uses, continental United States,
specified years, I880-1950

Land use 118801890 11900 { 1910 : 1020 11930 | 1940 | 1950

VAN ML AR | Ml M- AR | MR | M-

i Hon! Kon, Hon ' lion . Lion | lion | Lion | Hon

sacres : acres | orres | acres | acres i acres | acres | acres

Cropland ! PO188 248 319 347 402 413| 399 409
Available pasture and range | !

{nonforested)? + 035 892 831] &Al4 750! 708 7231 700

Forest and woodland @ 628 604] BVH 562 567 607 602, 606

Other 4 | 153! 160, 175 181] 185 176] 1801 189

I, 99-1:1, 904.1, 90411, 90411, 9041, 904]1, 9041, 904

Land in farms . | 5361 623 830 8vel ose| 0s7:1,061)1, 150
Land not in farms.____ - __ "] [, 3681, 2811, 0051, 025 048] 917| '843) ‘743

Total s 1, 90411, 9041, 90411, 90411, 9041, 90411, 9041, 904

Pasture and rangeland avail- - ' I ! | ; '
able for erazing (prassland : : : i ! _
and grazed forest). .. . _. % % 1,1311,1211, 0661, 0421, 065 1, 043
Land used for crops and pas- ° ’ . : ‘ :
A1 1y T 1h) (") 1,4301,4681, 4681, 4531, 4G4 1, 454
Land usecd for agrieulture aml : ' ’ ) !
forestry ?.._.. .. . . . . o 91,7821, 7801,777 11,7731, 708 1, 730

! Cropland harvested, crop failure, and cropland idle or fallow, exelusive of
eropland used only for pasture.  Cropland and pasture use relates to the preceding
FOATS.
¢ Grassland pasture, inchuding cropland used only for pasture, and other non-
forest grazing land.  Inclnder jdie grassland which probably existed in signifeant
acrenges only prior to 1900.

? Exclusive of forest land in parks, game refuges, military reservations, ote.
Includes eommercial and nencommereis] forest land and including woodland
grazed,

t Ineludes “special Jand-ise area=" sich az urban areas, highways and roads,
farmsteards, parks, game refuses, military reservations, cte., and also land having
slight surface-u=e value exeept for wildlife and watershed protection and rocreation
(desert, rock, sand dnnes, cie).

3 Remeasurement af the Iand area of the United Slates in eonueetion with the
19530 eensus indiealed an approximate fand cren of 1,001 willion acres. Total
acres previonsly reporled a3 1,905 million acrves in 1010, 1,803 milion in 1930 and
other vears have been revised here,

¢ Data not available.

7 Allland in farms plus nonfarm grazing land and fovest land.

land available for grazing declined somewhat as sodlands were plowed
and as more land was used for ¢ities, parks, roads, and other nonagri-
cultural purposes. Trom 1920 (o 1950, shifts in use of Jand that were
mpovtant both regionally and loeally ovenrred—new cropland was
developed in some areas: i others cropland was converted to pasture
or was nllowed to revert to Torest—bul overall acreages in major land
uses were relatively stable. '

Although the total nereages of eropland and pasture huve remained
about the smne for the last 30 years the aeveage of Iand in favins has
increased steadily. In 1580, Tarimg and ranches included 28 percent of
the total wren of Iand; in 1920, they included 50 percent; and in 1950,
60 percent. Land in farins now ineludes move of the public and private
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THE TREND iN LAND UTILIZATION
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COATINENTAL UNITED STATES EXCLUSIVE OF ALATKA.
®CHIEFLY COMMERTIAL TIMEER LAHD, APPROEIMATELY T2 MILLION ACRES WERE EXTIHATED GRAIED DURIME THE YEARY 194757,
& }1% MiLLION ACRET WERE HEPORTED GRAZED IH 1949,
tINCLUDES GRASSLAND, ARID WODDLAHD, AHD BRUSHLAND GRAIED.
S QPEN PASTURE IM FARMS INCLUDING CROFLAND USED OHLY FUR PASTURE AND DTHER PLOWASLE PAITURE.
) (KCLYOES $0M. [WPROVEMEHT CRAPE, SUMMER Fal LGW, AND LAND SEEDED TO CROPS FOR HARYESY THE SUCCEEDING YEAR
CROPLAND ACREAGES ARE FOR THE YR PRECEBING THE DATE OF THE CERIUS.

U. 5. DEPARTMERT QF AGRICULTURE NEG. 4882%-% BUREAU OF AGRICULTURAL ECONDNICS

Frcoke 1.—Since 1550 notable shifts have seenrred o (he wse of land. The total
acreavo of land In favms, inocrops. and in pasture has inereased generally in
the West, wherpas in many parts of the Bast {he nervenge of iand in farms has
deereased. Ineorporation of wrazing fand into farms aod ranches in the West
has not always resulted in changed use s but in the Bast abandovment of erop-
land usunlly has weant a2 shift w paslure and everipally to woodlaod,

grazing land not previously enumerated thus. Therefore, although
the changes in acreage of Tand in Tarms represent mainly the agricul-
tural development of the country, they also vepresent partly the
changes that have been made in methods of clussifying and reporting
Jand.

The notable chifts in (he use of land sinee 1900 have been partly
counterbalaneed by regional changes. For example, acreages of crop-
land and improved pasture have imcereased generally in the West and
in the lower Mississippi Valley, but in many parts of the Northeast
and the Southwest, ucrcages of eroplund have deereased.

Large transfers among uses have taken place. From 1900 to 193
the acreage of cropland inereased by more than 40 million acres but
acreages of pasture and rangeland decreased by about 120 million
aeres. Sinee 1930 the changes in total nereages of eropland and pasiure
have not been so great. Acreages of forest and woodland remained
ubout the sane.  Mueh Tand has been cut over nud eleared but in the
East. large acveages of crop and pastureland have reverted to forest.

In 1950 the combined acreage used for crops, pasture, and range
swas slightly Jower than in 1910 but s far as the proporiions in these
three uses were concerned, they have ehanged greatly. In 1910, less
than 24 pereent was crapland; in 1930 cropland made up 28 percent
of the total acreage. Nonfwrm grassland und forest land grazed have
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declined since 1910. Similarly, the acreage of land used for agricul-
ture and forestry together has become smaller.

At present, development of new farmland only about equals the
shifts of farmland to other uses. Areas oceupied by ecities, towns,
parks, airports, reservoirs, and other special uses have increased
greatly since 1810, rising from $3 to 93 million acres in 1950, an aver-
ageof amillion acres a year,

From 1930 to 1930, the total acreage of cropland {exclusive of crap-
land used only for pasture) showed a net decrease of 4 million acres,
mainly because of conversion to other uges® Development of new
cropland in these years i1s estimafed at about 20 million acres. But
this new land wasg more than offset by a shift of 24 millien acres of
cropland to permanent pasture, weodland, and nonfarm uses.

hanges in acreage of cropland and in production per acre since
1920 have not been uniform among the geographic divisions of the
country. West of the Mississippi River the ucreage of cropland has
increased ; east of the Mississippr it has deereased. For the country as
a whole, the acrcage of cropland has been relatively stable and produe-
tion per acre of crops has trended upward.

In the East and South, u good deal of the land that had been cleared
for farming las reverted to trees onc or more times, then has been
recleared for farming. It isestimated that 150 million neres have been
invelved in this long-time rotation of forest, eultivated erops, and
pasture. Reclearing the land is frequently less lahorious and less ex-
pensive than the original clenring, o that in the Eastern States much
land passes back and forth from cropland and open pastnre to wood-
land. These shifts depend upon the need for land, the relative proft-
ability of crops and pastures, and the varying availability of other
employment to farmers.

Although recently conversion of eropland to pasture and forest cover
hag heen emphasized, little attention has heen paid to the natural re-
version of such land to more extensive uses. a reversion that has been
going on for many years. Until 1930, the total acreage of land in crops
mereased fnivly steadily, but the acreage of eleaved Iand in farms in
1,870 originally forested counties east of fhe praivies reached its pealk
hefore 10530 and then declined. From the peak year to 1930, this decline
amounied to more than 61,000,000 ueves: and from the peal to 1958,
it amounted to more than SOO0GL000 aeres. The decline 1s continuous
bunt its rate i3 now slower becanse: (1) Much of the poor Jand was
retived before 1040, and (2) improvement and development of land is
adding to the acreage of cropland and pusture (fig. 2).

These shifts in Jand uge may be explained by the fact that Javger
acreages of caxtern seaboard lands were developed for cultivated crops
and pastures than conld be maintained 1 competition with the more
fertile midwestern Tands when they were brought into large-scale
production for agricnlture. The farms of the East, which had been
carved from the {orest at great cost in labor and time, therefore con-

*HBefore {he Agrienllural Adinstment Administration pregram began in 1933
farmers vsually (hought in terins of Ygross areas,” which did not wake allow-
ances for land nccupied by ditches, Tenee rows, turnrows, and building sites. In
Inter vears they have {hought more in tering of “net acres” This change in
method of reporting doubtless affecled sonewhnt recent estimates of acrenges
of individual crops and of tetal ¢ropland, probally makiog them comparatively
less than for the years just prior to 1032,
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AGRICULTURAL LAND

Eastern Agricultural Regions, by Type, 1880-1950
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FIGURE 2—Frun 155G o 1940, in the Nw IWngland aud Middle Atlantic States,
land in farms, agvieolocai or ingeoved ind, amd erops harvested declined.
Fron BRI to 1030, an igerease oceurred <o that the downwanid tremnd is appar-
ently checked, From 18 1o 1020 the avizinally fovested parts of the Genfral
ansd Loke Soifes showed eohsizton! inerenses in nd used for coltivated crops
and pasture. Qipee 1920, 3 loveling off has occnrred. In some paris of {he
Souih. sucel as the Mis<issippt Delts, (he aren used Tor Toeming has greally in-
creared beenuse of eleaving apd deainase of pew Iud, and in Pexas throogh
{he plawing of gros=lawl. In sther nreas i {he Pledinont and hill seclions of
Virginin, Georgia, and Mississippl, Inrge aerenges of eroplaud have been eon-
vorged to pusture qamt iaree tviols have been pernibied to return to Tovest

gracted. Asagriculture pushed westward, the grealer quantity of farm
products needed were casily provided until about 1900, With the
rapid rise in population. expansion of industry, and growth of cities,
the cheaply exploilable new lands were taken up by aboot 1910

Along with oeeupation of these western lands, cane a short Iag in
farming on the older lands of the East. The greater demand and
bigher prices of World Wars T and IT shortened this lag. Dinproved
agricultural teehnology has contributed inerea=ingly {6 improvement
of farmland and to an enfarged ondput of farm products,

After 1910, also, our castern eities began {0 need morve of the fresh,
perishable; aund bulky food products than weve produced in their
lpcudities. This cansed a revival of agriculture in some aveas of the
Bast. OQutlets developed for grenler guantities of track erops and
fruits fram the South and this region began {o diversify its agrienl-
ture, More milk, poultry, and {rexh vegetables were salable {rom New
England snd the Middle Allantic Stales and thus many older farms
were maintained in produetion, Some of the move successful farmers
benght or rented :u](lli{inn:il Jand for pas{ure and crops, thus lessening
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the costly process of abandonment of good land and buildings and
reversion to brush and inferior tree growth.

Our OurLyinGg TERRITORIES

In addition to the land area of the 48 States, or continental United
States, thers are the outlying territories of Alaska, Hawaii, Puerto
Rico, the Virgin Islands, Guam, and American Samoa, and eight
smaller inhabited islands. These tervitorial areas contain more than
372 million acres of land, or about a fifth as much as is contained in
continental United States (table 2). Available estimates indicate that
together the tevritories have about 2 million acres of improved crop-
land, 1.5 million acres of farm pasture, and 1.5 miilion acres of wood-
land and other land in farms, or 2 total of about 5 million acres of
farmland.

TasLE 2.—Use of land in the outlying territories of the United States,
19501

Pereentage

Acreage of totel

Cropland ?

Farm pastures ¥
Waoodland and forest ?
Other land *

1,000 acres
1, 910

1, 386

154, 326
214, 2238

Pereent
Q,

41,
57.

Total land area ? 372, 045 100.

t Alaska, American Samon, Guam, Haowaii, Puerto Rieo, and Virgin Istands.
For date ou each Stase and territory refer to Supplement to Major Uses of Land
in the Unjted States (U. 8. D. A. Technical Bulletin 1082), Basic Land Use
Statisties for the United States, 1950,

2 {7, 5. Burean of the Census, U, 8. Census of Asriculivre, 1430 (59), suppie-
inented hy informafion from publications of the Departivents of Agriculture and

nterior,

3 Alare than 130 million aeres of this woodland and forest arca are in Alaska.
N 1 This is chiefly tundra and other nonforest and nouagsicuitural iand in northern

laska.

Parts of Hawait, Puerto Rico, and the Virgin Islands are intensively
developed agriculturally and a great deal of their lund isin cultivation
or in pusture. The first two have about three-fourths of the territorial
land that Is used for agriculinre. Land used for agriculture in Alaska
is limited to sinall areas around the chief towns. About half of the
land of Alasks is in forest andt wild grassland. 1n the far north Jarge
areas of treeless tundra and seiniwasteland abound.

Tn the text and tables that follow, data for (he outlying tervitories
are not incladed.  The remainder of this report is devoted to the use
of land in continental Unifed States, Preservation of comparability
of data betwsen continental United States and the territories, makes
it desirable to conform to previons reports which covered only the land
in the 48 Stutes. An additional report on the territories js needed to
complete the Jand use piciure of the United States and her territorial
areas as a whole.

259096-—53—2




8 TECHNICAL BULLETIN 1082, U. 8. PEPT, OF AGRICULTURE

THE BROAD CATEGORIES OF USE

A fourth of the land in continental United States is eropland and
more than half is permanent pasture and grazing land. The re-
mainder 1s covered with forest or is in miscellaneous other uses. In
round numbers, the present distribution of the Iand area of the coun-
try among major uses is as follows: Cropland 409 million acres, in-
cluding 15 million acres of wild hay, but excluding 68 million acres
used only for pasture; grassland pasture, 700 million acres; woodland
and forest, 606 million acres, including avound 320 million acres of
woodland pastured; and special uvses find miscellanecus other areas
18¢ million acres,

Lavp Used ror ARRICULTURE

In 1950 acreage of land in farms and Jand used for grazing outside
farms totaled 1,558 million acres, or more than four-fifihs of the total
lund aren of the country. Approsimately 1,121 million acres, or 60
pereent of the tofal, were nsed more or Jess exclusively for production
of crops and livestock. Tn addilion, there were woodland and forest
areas subject to grazing, farm woodland, and miscellaneous other farm
areas,

"Fhis leaves 3¢5 miltion acres of land that are not used for agrienl-
ture. This land is made up of commercial forests, arban and special-
use areas such as parks, wijdlife refuges, highway, voad and railrond
righis-of-way, anh military reservations.

{CROPLAND

The acreage devoted to cropland has increased since World War IL
During the Jast 5 years an average of about 6 million more neres has
been ueed for this purpose than during the war. This inerease was
brou %ht, about by plowing up pasture and grazing land , and by clear-

T

mg, draining, and irrigating additional land. These new estimates
of major land uses are based on recent studies of Iand use made by the
Land Grant Colleges and the United States Department of Agricul-
ture {62}, the 1850 Census of Agriculture {60}, and data assembled
from publications and records of the Bureau of Agricultural Econom-
ies and other Federal and State agencies.

Of the total cropland area, 387 million acres were used for crops in
1949, 22 million acres for cover and soil-improving crops, not har-
vested or pastured, and idle cropland. An additional 69 million acres
of croplund were used for pasture. Thus, available for use as crop-
Iand were 478 million acres.*

However, only nbout 75 percent of this total ares of cropland can be
called really good Jand for cultivated ecrops. Lack of fertility, steep
slopes, and either too much or too little water are rather severs handi.
caps on 23 percent or more of the land in caltivation,

Around 20 million acres of cropland in various parts of the country
are idle each year because of wet weather, drought, lack of capital, sotl
crosion, low fertility, or other reasons. Much of this idle land could
be improved by erosion control, cover crops, clearing of brush, drain-
age, or irrigation.

* Ag wiid hay land 1s not ordinarily adapted te other Beld crops, it is excluded
frem mome estiinates of the cropland ares available for cuitivailon.
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The total tillable (arable) screage in continental United States, in-
cluding all cropland and permanent pasture feasible for cultivation
without further improvement, is estimated to be in the neighborhood
of 509 million aeres® Other countries which have large acreages of
tillable land include Argentina, Australia, Brazil, Canada, China,
France, Germany, India, Pakistan, and the Soviet Union. All of
Hurope, escept for that part of the Soviet Union that lies in Europe,
has only about four-fifths as much tillable land as the United States.
The Soviet Union as a wheole is reported to have about 500 million
acres of tillable land (7).

Pasture aNp Grazivg Lanns

More than a billion acres (1,020 million acres), were grazed in
continental United States in 1949. This acreage inciuded 69 million
acres of cropiand used only for pasture, 331 million acres in permanent
grassland pasture and grazing land, and some 320 million acres of
& oodland and forests grazed part of the years In addition, 80 to 90
million acres in planted fields are estimated to be pastured for short
periods. These include fall and winter pasturage of small grain, and
after-harvest pasturage of wheat, hay, and cornstalk and stubble fields.
The acreage of crops pastured varies from year to year, depending
upon the weather and the crop residues available. Considerably more
than 90 percent of all pasture and ran geland is grazed for some period
each year.

At present, more than a third of the feed for livestock comes from
pasture and grazing Jand. The average yield per acre for unimproved

grazing land, however, is low compared to that from cropland. Large

= reas of this land furpish pasture for only a few weeks in cerialn

seasons of the year. Morethana third of the grazing land is publicly

owned. With respect to agriculture, much of it can be used only for

grazin]%; it is not suitable for cultivated crops or for other intensive
D

uses. en though pasture and grazing lands have been improved by
seeding and other practices, increased production from pasture has
been less rapid than from cropland in recent years.

Approximately a third of the land area (608 million acres) of
continental United States is covered by farm woodlands, commercial
foresis, and other forested areas, exclusive of forests in parks and
other special-use areas (66, p. 3). A little more than three-fourths
of this is commercial forest land, and the remaining fourth is valuable
chiefly for fuelwood, posts, cover, and grazing. More than a third of
the forest land (215 million acres) 1s publicly owped under either

8 In general, tillable or arable land, as used in the reports of the Food and
Agricuiture Organization of the United Nations (77} from whieh thie above com-
parisen is ¢rawn, includes all acreage in erons, plus rotation pasture apd nicdow
and fatlew land. The ferm “permanent meadow and pasture” varies in defini-
tign from country to country, but it is believed to include most of the Iand used
for grazing in some conniries. Avens of tree and bush fruits are not available
far a1t countries; conseguently they nre not alwars included in estimates of fill-
rble land.

" The term “graggland” or “open pasture and grazing 1and” includes ail land
used primarily for pasture nnd grazing exciusive of the woodland and forest
pastured or grazed. It includes the shrub and brushiandg types of pasture and
grazing land such as gapehrnsh, mesqnite, and other shrub types in the West,
gome scattered brushinnd pastures in the East, nnd all tame aad wild or native
grasses and legumes and other forage used for pasture or grazing.
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Federal, State, or local government administration. Details on major
uses of Jand in continental United States are shown in table 3 and
figure 3.

Urpan anp OTHER AREAS

Urban and industrial areas, villages, parks, wildlife refuges, high-
way, road, and railroad rights-of-way fhrough nonfarm areas, mili-

TaBLE 3. —Major uses of all land in continental United States, 19501

Percentape

Land use Acreape of total

Land_used for crops, pasture, and forest: Million
Cropland used chiefly for crops: acres Percent
Cropland harvested, failure, and fallow 387 20

Land in soil-improvement crops and idie crop-

land not harvested or pastured 22 1.

404 21
69 3

Total cropland available for crops 478 25.

Pasture and grazing land, not cropland and not
woodland 631 33.

320 16.
286 15,

606 3L

105 i
B84 4,

1,904 | 100.

! Estimates based on data assernbled from eurrent records and reports of State
and Federal agencies dealing with agriculture and public Jand management, and
from the releases of the Burean of the Census for the 1950 Census of Agriculture -
(18, 60, 62, B8).

3 Total eropland used chiefly for crops in 1949; eropland harvested 355 million
acres {(including an estimated 11 million acres of crops, gardens, and archards not
otherwise reported, and 15 million acres of wild hay” harvested); crop fajlure
10 million acres; summer fallow 22 million acres; cropland in soil-improvement
and cover creps not harvested or pastured, or used for another crop 7 million
acres; and tempoerarily idie cropland 15 million acres.

*Wocdland and forest, excluding 14 million seres withdrown from primary
forest wse for parks and other special public-use areas. The total woodland
and forest area is approximately 620 illion acres, according to the report,
"Iasic Forest Statisties for the Urnited States, as of September 1950, (66) and
more recent survey data available for Kentueky and Montana,

*Urban areas, towns, industrial sites, farmsteads and feed lots, Irighway and
railroad rights-of-way, parks, wildlife refuges, airports, military reservations,
and other special-nuse nreas.

® Includes miscellaneous unaceounted-for areas, waste, roek, desert, sand dunes
and other lands which now generalty have low value for agricultural purposes
but which have social utility for wildlife and recreational use and potential
value for minerals.

For data on each major use for ench State and Territory see publication listed
in footnote 1, fabie 2.
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MAJOR USES OF LAND, 1950
Total U. S. Acreage = 1,904 Million Acres

4,1% ~Cltiay, parky, roads, B, k., atc.— 4.5% -Wandland not pesfured-

F&m. o, g% m, .,
J4L-Dasntt, rwamp, dunws, wic,- \ P 2.4X~Formstaads, roads, laamn,
44 m.a. . - o"t.._{...-—- wasteland - 45 m. a.
” N

Yo
-,

10.6%~Forat fend not
grozad =201 m. a.
21.5%-Crapland visd for
T — cropr=40% m. a.
P

B ;ﬂ"*;

"oy It

?FE=Groging land
forazted =185 m. a.

o ; - & 2.4%-Cropland wiad only
- 4
11.3%-Grazing land not '__...";. ey T far pastura -
foranted =215 m. w. A9 m.a,

7.1%-Weadland parturad - : 21.8%-Farm pattere=
135 m, a., - A6 m. o

W, 0. @ WiLLTON ACAES

P Cropland > Grazing land Forsst and woodland
(> Monagricultural nonforest

U. 5. DEPARTMENT OF AGRICULTURE KEG. 482351-X PUREAU OF AGRICULTURAL ECONDMICS

F1sURE 3.—A fourth of our couuntry’s land is cropland; half of It is pasture and
grazing land; and a fourth is in ferest not pastured and various other uses.
Cf the cropland, about 80 percent ir used for crops each year, and much of the
remainder is pasturcd in rotation with crops. All cropland is in farms, but
the aecreage of pasture and grazing land not in facms comprises two-tifths of
the total pasture area. About GO percent of the grazing lund not in farms is
publicly owned. TUrban areas, vesidential and industrial sites, farms=teads,
higliways, roads, railroads, airports, parks, and other specinl uses ave high in
value. Ifinally, several million acres of sewidesert, bare roek, mavsh, and
sand dunes are worth little for acricultural use, but they have utility for wild-
life and reereiational use.

tary reservations, and other special uses occupy about 78 million acres
of land, TFarmsteads. feed lots, farm roads, and highway rights-of-
way throngh farmland take up 27 millien acres. Miscellaneous other
land, mostly of low value to agricultnre, such ns bare rock, sand dunes,
salt flats, deserts, rough mountain peaks, open swunps, and severely
eroded areas comprise the remainder. This miscellaneous land 1s
variously estimated at about 84 million acres—18 million in farms
and 66 million not in farms.

Growth of population and spread of residences, shopping centers,
and factories into rural areas have called attention te these demands
on the supply of land availuble for agriculture. Although exact
figures are not available, records of incorporation of land into towns
and cities, constructjon of factories, highways, airperts and reservoirs,
and new homes during the last 10 years show that probably as much
as a million acres of vural Jand is absorbed annwnally by urban and
related nonagricultural uses. Much of the land taken up for resi-
dential and urban purposes was tillable. As with agriculture, high-
ways and nrban developments tend to follow level and valley aveas.
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The importance of this increassd use of land for essentially urban
purpases 1s indicated by proposals for study of problems connected
with this shift in land use in California, Michigan, and other States
that have had recent large gains in urban development. “Know
California’s Lund,” published in 1952 by the California Department
of Natural Resources and the United States Soil Conservation Serv-
ice, mentions that an ever-increasing acreage of good land is used for
urban development, highways, and other nonagricultural uses (78).

Tn 1950, estimates of areas occupied by cities, towns, villages, in-
dustrial sites, highways, railroads, comunercial airports, reservoirs,
and rural residences indicated that approximately 60 million acres,
or around L.5 acres per family, were reguired for living and working
space (exclusive of farming, ranching, mining, and forestry). Na-
tional and State parks, wildlife refuges, and national defense installa-
tions are not included in this estimate. Thus with the average in-
crease in number of families per year of more than 600,000 between
1940 and 1950, as much as a million acres of additional land may have
been absorbed annually for residential, commereial, and industrial

purposes,
MAJOR LAND USE REGIONS

The 3 major geographic subdivisions and the 10 agriculturai pro-
duction regions of continental United States used in this report are as
tollows:

L. Northern States: (1) Northeastern States—Connecticut,
Delaware, Maine, Maryland, Massuchusetts, New Hamnp-
shire, New Jersey, New York, Pennsylvania, Rhode Island,
Vermont; (2) Corn Belt States—Illineis, Indiana, Iowa,
Missouri, and Ohio; (8) Lake States—Michigan, Minne-
sota, and Wisconsin; and {4} Northern Plains States—
Kansas, Nebraska, North Dakota, and South Dalkota.

II. Southern States: {1) Appalachian States—Ientucky, North
Carolina, Tennessee, Virginia, and West Virginia; (2)
Southeastern States—-Alabama, Florida, Georgia, and
South Carolina; {3) Mississippi River Delta States—Ar-
kansas, Louisiana, and Mississippi; and (4) Southern
Plainsg States—Oklahoma and Texas.

I11. Western States: {1) Mountain States—Arizona, Colorado,
Tdaho, Montana, Nevada, New Mexico, Utah, and Wyo-
ming; and (2) Pacific States—California, Oregon, and

Washmgton.

a The 10 agricultural production regions listed above are shown in
gure 4.

“From the viewpoint of possible use of land for crops, the 3 major
geographic and the 10 production regions of continental United States
require special comsideration in a land-use imventory. In the
originally forested counties of the Northeastern States, much acreage
formerly cultivated has been used for residential and industrial pur-
poses or has been permitted to revert to brmsh and woodland.
Reasons for these shifts are the greater agricultural advantages of
other sections of the country and the greater opportunities for em-
ployment in industrial occupations.
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The Southern States also have had mzjor changes in land use. In
these States land has shifted from cotton to grain crops and improved
pastures; crop yields are higher; and production of livesfock 1s in-
creasing. Some tillable cropﬁa.nd has reverted to forest in the South-
east am% the crop acreage in the Mississippi Delta has expanded because
of clearing and drainage nnd through irrigation in Texas. The
fertile prairie lands of the Corn Belt and other North Central States

| MAJOR USES OF ALL LAND AS COMPARED
WITH TOTAL LAND AREA

By Regiaons, 1950

- Cropiard

Pasiute 3~ grarep am2
[ Specal woe areas

3 Feres: ta:d

[t e amesus strer card

&P CEPARTRENT OF ASA-TLLTURE MED 48BYY f EIREAL OF AGP ToLVUFAL ECONCWICL

Froome 4.—Total acreage in eunltivated crops and pasture varies greatly among
regions. For example, nearly 50 percent ol the Corn Belt and the northern
Plains States is used for crops each year, while in the Nartheast and the South
only 20 percent is used for crops anuually, and in the Mountain and Pacific
States combined less than 10 percent is so used. IMusture, grazing 1and, and
woodland and forests are inseparaile from arable farmipz over immense
pereages. The grazine land, both open and forested. that lies ontside farms
suppiements land in Tarms., Altogether, 1,559 million aeres (82 percent of the
total land area) were used for production of foed and fber in 1848,

have continued to gain in agricultural production because of mechani-
zation and other technological improvements. In the Western States
changes have resulted from improvement for farming of extensive
%mzing lands and fertile valleys, plus development of newly irrigated
ands to supply the demand for frait, truck crops, and feed for the
range-livestock industry.

Utrazation oF LaxD sy REGIONS

Cropland and grassland pasture make up from 70 to 90 percent
of the land area in the Corn Belt and the northern Plains, with about
45 percent in the Lake States. In the Northeastern and Southern
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States east of Texas, cropland and grassland pasture comprise about
30 to 45 percent of the area. In addition, in the Southern States, more
than 50 percent of the forest land is grazed at some time during the
year. In the southern Plains States of Texas and Okluhoma forest
areas are grazed to an even greafer extent. Almost 70 percent of the
southern Plains region is mn cropland and grassland pasture and
range. Approximately 65 percent of the land in the 11 Western
States is 1 grassland and range, with additional areas of forest
grazing. Only the three Pacific States have an equal division of
land, with approximately half in cropland and nonforest pasture and
half in forest.

The relative areas of eropland and grassland pasture and grazing
land for the chief agricultural regions of continental United States
are summarized in table 4 and figure 4.

More than half of the total cropland lies in the 12 North Central
States. In these States the land 1s comparatively level, soils are
productive, and the climate is usually favorable for production of
crops.  Almost 50 percent of the land area of the 5 Corn Belt States
is used for crops. In the Lake States, 2 third of the land ig devoted
to productien of crops; o fifth is so used in the other central and
eastern regions; and a fenth or less is in such use in the 11 Western
States (fig. 5).

TavLe .—I ajor uses of land by regions. United States, 1950 1

3

Acreages in major uses

; :
Pos- ! l i Mis-
o Eoture - el
‘rop- | and "l lane-
lang ? : graz- L cs [ use ous !
oing fand *  areas ¢ other |

landd 5 | land 7

i

For- | Special |

! 1,000 1,000 1,000 - 1,000 1,000

Northern: [ acres | acres | acres | acres . acres aeres
Northeastern . .. 7 20,340 11, 145 62, 7549 11,713 4, 421! 112, 378
Lake States_. _..._. + 40,080 11, 881° 54, 562, 9,184 6, 4041 122 711
Corn Belt . 8L 017 381,502 29,455 10, 307 12, 9020 145, 353
Northern Plains_..__ . -1 95,994 81, 7271' 4,718 7,744 5,240 195, 432

Total.... ... .'238,031136, 255151, 404. 29, 148 30, 976 595, 804

' 1,000

Scuthern: 1 i ; ! !
Appalachian_. . . _; 26, 158] 20, 20| 64, 476/ 7,421 6,253] 124, 628
Soucheastern. .. . J23,816) 11, 078) 74, 026] 7,572 7, 049{ 124, 242
Mississippi Delia © 18, 4[}3; 13, B97| 52, 715] 4, 348; 5,492 92, Ba3
Southern Plains__.. . ’ 43, 026;]03, 022‘ 47, 18411 7, 008; 10, 528] 212, 828

Total__._..... . '113,203i146, 318239, 301: 26, 400, 20, 322 554, 553
Western: I | ' | i !
Mountain... ....... - 35463352 073117, 615 24, 365, 15, 152, 548, 669
paeific... -0 1.0 21,8007 65, 764] 97, 160 15, 196! 4,770, 204,699

Totsl.......... | 57,272417,837214, 775! 30, 562, 23, 922| 753, 368

United States.408, 506 700, 410.605, 570 105, 119 84, 2201, 903, 825
See footnotes ut end of table.
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Tanre 4—Major uses of land by regions, United States, 1950 *-—Con.

Percentage of total land area

Pasture ; Spe- t Miscel-
and | TForest | cial 'lancous

gra.z.m" ind & . use  other f
land 1 , areas s i land 7

Northern: Pereent, Pcrecnt' Percenl Percenl. Percent
Northeastern_ . _ . ... . . 9.9 559 i i ¢,
Lake States___ . ____. ¢ . 9. 44, 7 160.
Corn Bell_._.._ .. _._ X 19. 17.8 160
Northern Plaina_ .. .. 44 41, 2.4 160.

LRl o]

13 T Ot Gt

13| ~1gora-a

Total ... .. 160.

‘_\‘JI
o

Southern: ! : '
Appalachian_.. . . .’ . . LT . 5. 160,
Southeastern._ .. _. ¢ 14 . . . .7 160
Mississippi Delta, - 1L 8! . 8¢ 5.8 4 .94 L0,
Southern Plains. .. . : 220 484 0 22,2 . 4, 1600,

Total ... ... . 204 26.4: 43.1: 48) 53, 100

Western: : ; . . ;
Mountain. .. .. . ... .3 B 21,4 . T 3.5 100,
Pocifie.. ... . . .. . L7 A U A T -3 . 100,

Total. _ 6. 555 . 287 5.2 .2 100.

United States. 215 36.8 3.8 551 4.4: 100

1 Compiled from (ensus Uf kgr!(‘u]hlro ]0.:0 pli}zlua{ jons and n‘mrdﬁ of the
Bureau of Agricaltural Economics and Federal and State land-management and
conservation agencies.

: Tor lists of States and regions, see p, 12,

3 Cropland harvested, crop (ailure, and u(mland fallow or idie and in cover or
soil-improvement crops jn 1944, from the 1. 8. Consus of Agriculture, 1850 (401

i Pasture and grazing land {1153;1!’0:’0-\[9(!) m farm-., inchiding cresaand used only
for pasture as reporied by the U0 8. Census of Agriculture, ]‘.}50; plus estimates
of open or nonforested grazing land not in farms from Federal and Btate land-
mapagement and conservation azencies,

5 Woodland and forest areas from the 7. B, Farest Berviee exclusive of woodland
and forests in parks and certajn other apoc: alape arens.

¢ ¥stimabes of areas in Lighwayvs, roads, and railroad rights-of-woy ) larmsteads;
arban and town areas; parks, wildlife refuges; airports and military posts, ete,

? Miseellaneous unaccounled-for areas, including marshes, sand dunes, bare
rock and desert.

¥ Approximate land area as reported by the 1950 Censas of Agrieuliure,

About 85 percent of the {otal Jand in econtinental Tnited States used
for grassland pasture and runge les in the Mountaln and Plains
States. More than half of the total erassland pasture and range is in
the Mountain States. IIere, fhree-ifths of the land avea is devoted to
this use. Open grazing and pasture Jands occupy nearly half of the
Jand avea in the southern Plains; move than {wa-fifthe in the northern
Plains; almost a third in the 1 "cific States: approximutely a fourth
in the Lake States; and about a tenth or less in most other regions.

The greater part of the forest and woodlind suitable for grazing is
found in the Southern and Western States.  Aore than 60 percent of

259696— §3- -~
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CROPLAND AS.PERCENTAGE
OF TOTAL LAND AREA

By States and Regions, 1950

Tio- A AvETa i
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ien K3
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Frovee 5—Tn 1950 approximately a fourth of the tolal land area of the Gnited
States wag croplaml,  This imap shaws ihe general distribution of all eraplund
used for crops. Cropland used only for pastnre is not shown. More than
40 percent of ihe cropland wus concentrated in ilie nioe Corn Belt and northern
Great Plnins States. 3lore thun half the total land nrea in Iown, IDineis,
Indiana, North Dakota, and Kansas was used for erops. The Western States
occupied two-fifths of the land area bt contained only slightly more than an
eighth of the 1and used for erops. Texas, although it had the largest acreage
of cropland of any State, used less thap 4 fifth of its total area for this purpose,

the woodland arvea in these regions is grazed. More than 40 percent
of grazed forest and woodland lies in the Western States. The South-
ern_and Western States account for 85 percent of the total area in
raaltiple pasture and forest uses. Only in the Southern States, hovw-
ever, does woodland used {or grazing make up half or more of the
total pastured acreage.

Crops and open grassiand pasture arve complementary uses in the
sense that they jointly contribute to production of livestock and live-
stock products and are more or Jess interchangeable in the process.
In 1947 it was estimated that 34 percent of the total feed units used for
livestock were supplied by pasture and range (25). VWhen pasture is
converted to o cropland equivalent by computing the acreage of tame
hay required to provide feed supplied by pasture, it cquals about 150
million neres of cropland. Thus the pasture-equivalent, plus crop-
land used for crops in 1945-49, makes a total cropland-equivalent area
of approximately 560 million acres. The acreage of land used for
pasture in 1}1—0ducing livestock products may be greatly reduced by
using supplementary feed produced on arable land, or vice versa.
Therefore, requirements for pasturs Innd are somewhat more variable
than are those of land for arable use.
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UTILIZATION OF LAND FOR CROPS, PASTURE, AND FORESTS
Lanp 1x Farass anp Lanp Nor v Fanwms

Land used for agriculture in continental United States custemarily
3s divided into two broad classes: (1) Land in farms; and (2} land not
in farms. Roughly three-fifths of the total area of land in continental
TUnited States, or 1,159 million acres, is in farms, and two-fifths, or
745 million acrer, is not in farms (table 5) (60).7 All land not in-
cluded in the Censuses of Agriculture as land in farms is classified as
land not in farms. Most of the privately owned land, including
Tndian land used primarily for agriculture and about 50 million acres
of publicly owned land, is operated in farms and ranches, or in such
close connection with them that it is usually characterized as land in
farms. In the West and South, however, large ncreages of gruzing
Jond, woodland, and forest not in farins, both private and public, sup-
Ely considerable pasturage for cattle and sheep at certain seasons of

1€ year,

A}H the cropland and nearly all the improved pasture are in farms.?
As shown in table § large acreages of unimproved pasture and wood-
land are also contained in farms. Furmsteads, feed lots, rvad and
ditch rights-of-way and other service uses oceupy severalm lion acres
of farmiand. In the Corn Belt and other fertile cropland regions
farm boundaries are easily identified and it can be seen that nearly
all the land used for agricultural purposes is in farms. In the range
country of the West und the forest areas of the East it is often difficult
to distinguish farm and ranch land from other rural land.

More than half of the land not in farins, or 400 million aeres, is
used for grazing, But much of this large avea is used jomtly for
other purposes, including forests, wild game preserves, and water-
sheds to supply water for irrigation, power, and other use.. Ungrazed
forest, primarily commercial timber, covers a little more than 200
million acves not in farms. The remaining acreage not jn farms is
in special uses and miscellaneous areas, Urban and industrizl areas,
villages, parks, wildlife refuges, highway and railread rights-of-way,
and other special uses occupy nearly 78 million acres. Miscellaneous
other areas, sich as ungrazed desert, rock, sand, rough mountain
pealss, and wasteland comprise the remainder, whicl is estimuated at
86 million acres.

* parmsr In the 1950 Census of Agricuiture, places of 3 or move neres were
counted as farms if the value of agricultural products, exclusive of howe gardens,
smounted to $15° or more in 1949. Places of less thun J ncres were counted as
farms ooly if the value of sales of ngriendtural producis mnounted to $150 or more
in 1049. Al innd coutrolied by an individual or by » parinership was included
as one farm. Conirol may have been through ownership, oc through lense, rental,
or eropping arrangements. (As used heve the ierm, “farm,” or Yfarms,” also
ineludes ranches.)

¢ Acreage designated “land in farms” jo the 1050 Census of Agrieutture in-
¢Indes dand actunily under enitivation, land used for pasture or grazipg, and
woodland owned hy farm operators or iuciuded in tracts vented from others,
unless sneh land was held for olher fhan agricultural purposes or unless the
nerenge of such land Beld by an individunl farmn gperater was muusunlly large.
In such cases, any woodland and wasteland not grazed in excess of the acreage
uwsed for agricultural purposes, generally wus excluded from the farm ares,
Except for tange and graxing lunds used under Government perwit, grazing ind
sttached to farms and ronches or nsed with them was included as innd in farms
(60).
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Tasre 5.—Major uses of land in farms and not in farms, continental

United States, 1950
l Notin Total | Percentage
1 - !
Land use In farms | farms acreage | of total
Afitlion Million [Million
Cropland: acres acres acres Percent
Used eldefiy for erops_____. 409 . . __ 409 21, 5
TUsed only for pasture______ : 60 ... ... 69 3.6
Total?_ ______.___._.... 478 ... 478 25. 1
Pasture and grazing land: |
Open pasture and grazing J
tand________ ... __ 416 | 215 631 33. 1
Woodland pastured. _._____ 135 | 185 320 16. 8
Total .o ... ... 551 | 1400 | 951 49.9
Forest and woodland not pas- | ' :
tured_______ . . ______. .. 85 . 201 4285 15. 1
Special use sreas_______ .. __ . 537 I & 78 105 3.5
Aiscellancous other land.__. | 18 66 54 4. 4
Grand toeai.__. .. __. __. .- 1,159 [ 745 1,804 | 108, 0

t 1

* Estimates of major uses of land in continental Unitad States based on data
assembled by the Bureau of Aecriculinral Eeononties, and from releases from the
1850 Census of Agrienltnre (60); and reports of the Land Grant College—
United States Departmenl of dgriculiure, Agricultural Produclive Capacity
Survey, 1951 (62).

? Total acreages of land are for the calendar-year 1958, Aerezges of cropland
and pasture are for 1949,

 Land not in farms estirnated 10 have been actually pastured at some time
during the preceding year 1949, Grazing land not in farms cousisted of 215
million seres of open grassland and shrubs and 185 million acres of forest and
woedland. Heme 20 to 25 million acres or more of additional land are believed
to coniain arres of grass or ovher furnge of value for grazing that were not used
during the year, Accordingly, estimates of land prazed that is not in farms are
subjact te revision.

*“he total woodiand and ferest land in farms and not in farms including that
pastured and not pasiured, covers about 606 miliion acres, inciuding 437 million
acres of commercial forest; and 149 million acres of noncomumereial woodland;
and exclusive of 14 million neres of foresled areus set apart for parks and other
special uses,

“Iarmstends, feed lols, Tanes, ditebes, rouds, hizbways, and miscellnneous
other areuas in farms.

® Other land not in farms inclodes about 78 million fcres of urhan areas, in-
dustrial sites, parks, roead and olher rights-ef-way, and olber special-use areas.

¥ Misceilaneous other land nreas, including barren laad, rock, open mirsh, sand
dunes, nnd desert. “

Of the grazing Jand outside farms, 215 million acres are open or
nonforested Jand and 185 million acres are in woodland and forest.
A Jarge part of the 215 million acres of nenforested grazing land
cutside farms is publicly administered, although most of it is used
by farmers and rancheys in connection with their privately owned
land. About 250 million acres of the grazing land not in farms is
public land (73, pp. 21-74. 47-50}. Of the forested land grazed out-
side farms, around 100 million scres are publicly owned and adminis-
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tered by State, Federal, or local Governments. Most of the Federal
grazing land outside farms is privately used under a grazing-permit
system.

Nearly 60 percent of all land not in farms in continental United
States is in the 11 Western States. A little more than a fifth lies in the
South and the remainder is in the Northern States. The percentage
of the total land area not in farms is about 25 to 30 percent in the
North and the South, whereas in the West considerably more than
half of the area of land is not in farms.

Most of the nonforest grazing land not in farms is western public
land. Small scattered areas of nonforest grazing land ave found in
the South. especiully along the Gulf Const. For the most part these
areas ave included in the forest and brusliland aveas grazed. Much of
the noncommercial woodland grazed is also in the West. This con-
sists for the most part of arid woodland and hrushland erazed in the
Mountain and Southwestern States. Texas also containg large acre-
ages of semiarid woodland pasture.

In the Seuth. including Texas and Oklahoma, are some 238 million
acres of forested land. About GO percent, or 141 fo 130 million acres.
have some value for grazing, for at least o part of the year. Not all of
the total forested area having forage of value for grazing, however,
is grazed regularly. Of the farm-weodland area in the South, 53 pet-
cent is pastured. ~ Of the 220 million acres of farm woodland in the
country as a whole, 185 million acrex. ar three-fifths, were reported by
the Census of Agriculture as pastured i 19560,

Commercin] timberland grazed in the West is hoth privately and
publicly owned, the Tatter predominating. whereas that in the South
15 largely in private ownership.  Grazing on conymerciul timberland
in some sections is not extensive. In others, particularly in parts of
the Seuth, forest land is grazed the greater part of the year, althongh
the forage is highly nutritious for only w few weeks 1 spring and
early summer. Although the relatively limited areas in openings of
grass, cane and weeds throughout the forests are Important solrces
of forage. in most forested areas n great pert of fhe fornge actually
is obtained in the forests themselves, Some openings or parks and
seattered, thinly stocked timber areas are heavily gruzed, more o than
forage under the trees, Also, acre for acre, they probably produce
more forage. But the totul forage obtained on openings and parks
often is small compared with that from the forests, hecanse of the
relatively lavge acreage of the Jatter.

How Cuwerrnaxn I Usep

The acreage of cropland used for erops is made up of cropland
havvested, crop fuilure. sumnier fallow, wnd soil-improvement crops.
Acreages of farm gardens, orchards. eifrus groves. vineyavds, and
planted nut trees ave included in evopland used for crops, Ordinarily
acreages of soil-improvement crops not used for any other purpose,
are not enumerated in the acreage of vropland u=zed, although they nye
necessary factors in production in the South and ave similar to the
practice of cultivated summer fallow preparaiory {o seeding wheat in
dryland farming arvens.

Trom 1948 to 1952 an average of 379 million acres of cropland were
used to produce crops (table 6). Wild hay accounted for 15 mitlion
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acres of the total for each year. In addition to the acreage used to
E:c_)duce harvested crops, from 7 to 8 million acres were estimated to
in cover and soil-improvement crops, which were neither harvested,
pastured, nor plowed under and used for a different crop in the same
year. About 20 million acres of cropland were idie. Rotation pasture
and other cropland used for pusture occupied about 70 million acres.
Thus, there were 480 million acres of land in the cropland rotation.

TasLe 6.—Cropland: Cropland harvested, failure, fallow, pasture,
idle and other cropland, United States, 1048-521

Agreape

Cropland use

- - - Average
1048 1949 1950 1951 1552 1948 52

Million | Million |ALillion |Million |AEllion | Million

Cropland: acres | acres | aecres | acres | acres acres
Harvested 2. __________ 351 335 340 339 344 346
Crop failure® _______._ 3 10 i1 16 1t 11
Summer fallow t_______ 14 22 23 24 24 22

Total .. ________._ 378 387 374 378 379 379
Used for pasture o______ 68 69 70 71 72 70
Other®. . oo 30 22 36 32 33 3

Grand total .. ______ 4706 478 480 482 454 450

1 Bstimates based on annual data sssembled by the Bureau of Asrieultural
Economies; Releases of the 1950 Census of Agriculture {(§0); and Reports of the
1951 Land Greot College—T. S. Dept. of Agricnlture, Agricultural Productive
Capeacity Burvey (5£).

? Croplend harvested, including an estimated tots! of § to 11 million acres in
crops, gardens, orchards, citrus groves, vinevards, and planted nut trees not
otherwise reported; and 14 to 15 million acres of wild hay.

3 Cropland on which there was complete erop failure, not harvested, pastured,
or pianted in anciher crop.
¢ i Cropland cuitivated to conserve moisture, kill weeds, or otherwise prepared
Or 8 erop.

¢ Cropland used for pasture includes rotation pasture and other pasture land
used for eultivated crops., However, it does not inciude sll plowable pasture.

¢ Gther cropland includes ao estimated total of 7 to 8 million acres in cover
and soil-improvement crops not harvested, or pastured and not plowed under
and used for another crop during the erap year, with the remainder of idle land.

Cropland cultivated as summer fallow, to store moisture and kill
weeds preparatory to seeding, covered about 22 million ncres. This
acreage is rightly considered as land used for crops. When sumimer
fallow and soil-improvement crops are included in the acreage of
cropland used for cultivated crvops, the acreage used from 1048 to
1952 ranged from approximately 385 to 390 million acres.

Reported acreages of cropland fuctuate as new land is developed,
permanent pasture or grazing land is plowed up and seeded, or when
cropland becomes permanent pastare. Cropland is also put to other
more mtensive uses, such as residential and industrial, In some areas
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cropland is abandoned and allowed to lie bare or to revert to forest; or
it i1s planted with trees.?

Acneaces Usep ror Prixcrpar Crors—From 1946 to 1952, acreages
of the 52 principal crops planted or grown (including 15 million
acres of wild hay) ranged from 333 million acres in 1946 to 365 mil-
lion in 1949, a 4-percent fluctuation. TFor the T years, acreages in these
crops averaged 858 million acres. This included acreages of both tame
and wild hay. It also included some land planted to two or more
crops in the same year. Therefore, this figure is not comparable with
those given in table 7, in which multiple-use acrenges were excluded.

Fruits, planted nuts, and minor crops added 8§ million acres to the
crop acreages planted or grown, making a total of 366 million acres of
crops planted or grown, exclusive of cover and soil-improvement
crops and cropland used for pasture. When adjustments of 8 million
acres are made for multiple cropping, cropland nctually used for
crops amounted to 358 million acres. This included wild hay but ex-
cluded cover crops and fallow.

Turning from acreages of crops planted to acreages lharvested,
records show that the 52 principal «rops harvested in the United
States increased from an average of 33+.% million acres in 1930-39 to
an average of 346.9 million in 19453-49, a 13.2 million-ucre Increase
{table 7). Increuses were greater in the Corn Belt and the northern
Plains than in the other major eastern and central regions. In the
TWestern States the increase was large also.

From 1949 to 1951 the total harvested acreage of the 52 prineipal
crops dropped to approximately 336 million acres because of several
factors, which included reductions in ncreuges of wheat and cotton
planted in 1950 and the considerable crop losses eaused by adverse
weather in 1951, This was a drop of more than 10 million acres from
the 104540 average harvested acreage. It resulted in depletion of
stocls carried over from previous years. But i 1952, the larger acre-
age planted resulted in a harvested acreage of 340.9 million acres.

Ciraxces 1% Usk oF CropLaxp, 1920-50.—Although the total acre-
age of cropland increased only shghtly during this period, significant
changes occurred. New lands were developed and added and some of
the old cropland was abandoned or converted into other nges. Perhaps
most important were the increases in acreages of legne hays, cover,
and othe> close-growing crops, as contrasted with acreages of inter-
tilled crops. Summer fallowing in the Great Ilains and the Western
States was practiced on larger acreages preparatory to seeding wheat.
At the same time, aereages of wheat were inereased in the northern
Plains and Northwestern States by breaking grazing land.

* Definitions and classifications of eropland also vary among reports for
different purposes.  Usually the deseriptlons of cropland list the particular uses
ineluded @ One widely used definition of cropland availuble inclndes in its scope
the totnl of cropland harvested, erop fuilure, sunmer fullow, cropland used only
tor pasture, acreage useld solely for cover and soil-improvement crops, and idle
cropland (60, 62, 71, 75, pp. 14). This definition of cropland was followed in
compiling the information given in table 6. Dut as indicated in other parts of
this report—Tfor example, in tables 1 to 4—fgures on cropland used for crops
include cropland vsed enly for pusture as a separate item. In table G, eroplapd
used includes croplnngd harvested, fand on which there was crop failure, and
gummer fallow land,
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TasLe T—Acreage of the 58 principal crops harvested, by regions,
United States, averages 1930-49, annual 1959

i
! Average

Region ! |
| 1980-39 ¢ | 1940-442 | 1945492

3

Northera: I 1,000 acres ; 1,000 acres | 1,000 acres | 1,000 acres
Northeastern__.__...... ... 19,323 18, 896 18, 224 17, 216

36, 023 3G, 720 37, 585 37, 325

CornBelb.. ... .. __.. 72,723 73, 311 76, 344 77,818
Northern Plains___.._.__._° 69,474 74, 829 80, 863 81, 666

| 213,016 | 214,019

Southern:
Appalachian___ ... ... ... i 23,203 22,028 23, 805
Southeastern. __ .. ____.  __ 4 21, 642 18,179 16, 657
Mississippt Delta_ o . ___ .. : 17,359 15, 114 13, 979
Southern Plains____ .. .. __ 40,610 ] 40, 606 35, 441

Total____..... N 102,904 - 95,925 a6, 882

Weatern: : ; i

Mounntain____ ... | v 22,163 - 24,288 25, 688

Pacific._._._... .. L ! 13,708 14, 346
“Total._.. ' 30,004 | 54,771 37,096 | 40,034

United Stales 333,670 | 341,441 ; 346, 937 340, 935

! For lists of States hy regions see p, 12,

* United Silates Department of Agriculture, Agricullural Statisties, 1936,
1042 and 1052 (64}, Tor some years, cspecially 193G to 1939, included are
44 crops and 45 erops respectively. I the acreages for the additional 7 to 8 crops
were included {he Lotal acreage for the 52 crops for these years would be approxi-
mately 1 million aeres greater,

2 Revised acreages, Bureau of Agriculiural Feonomics, 1952, Crop Production
:l\mma] Summary, 1952 (88), and similar sources, published and unpublished

eia,

Acreages of cotton and other intertilled crops declined substantially
in the Southeastern States. Pavt of the acreage thatwas released from
cotton was planted to corn, hay, and many other crops, including pas-
ture. The acreage of cotton incveased to some extent in the Mississippi
Delta, the Texas Iligh lains, New Mexico, Arizona, and especially
in California. In Florida and California larger acreages were planted
to citrus and truck exops. Ttilization of cropland in intertilled, close-
growing, and sod cvops at diffevent periods from 1928-32 to 1950 is
shown 1n figure 6.

In the Corn Belt and the Great Plains, increased acveages have re-
satted from planting pasture, grazing, and idle land to gram crops,
In the Western States some grazing land has been seeded to wheat,
New cropland is being added by irrigation developments that supply
water for lavger acreages of truck crvops, fruit, sugar beets, potatoes,
cotton, and other ¢rops. Irvigation has also contribated to the in-
creases in acreages planted in western Texas and in the Southwest
generally. Gurowth of cities and of industrial uses has absorbed mueh
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UTILIZATION OF CROPLAND
AT DIFFERENT PERIODS

Jo OF TOTAL
40 40 80

i928-32 § -'

1937-41 f

1942-45 :

194749 B : : /:f////%
.‘.//I//’/’/"m

f
.. :

BZ Intertilled crops EZ Close-growing crops Sod ¢rops

i 5 DEPARTHENT GF AGRICULIURE HEG 49791-%1 EBUREAU OF ASRICULTURAL ECONOWICS

F1srre G~ -From 14N 1o 19532, when viewed as o whole, aeveages of interiilled
erons deeTeds ) aereages of Clode-growing erops <tiayed about the same; and
sofl ooops more thian held their own. Doc ihere woere ups and downs. From
1832 1o BEIG drousht cul the sod and close-growing crops.  From 1939 to 1944,
war deipambe inereased infertilbed crops. From 185468 to 10932 growth of popu-
Inglem and foreizm needs abxorbed the produets of moderately inereasing acre-
ares of all oroups of crops, The in reasiay serenres of eropinnd devoted to
tlose-growing aml =ad erops in recent years may be aceounted for elhieliy by
the geeafer demand for meat and dafey produets anid the elforts Lo use cropping
proceaay desigindd Lo malutain xoil resourees.

irrigated evopland in Culiforsia. where in the last few vears popula-
tion has greatly inereased. Clearing, drainage. and flood-control
measures have re=ulied i expansion of the aereage of eropland planted
as well as the acrenges: of improved preture in the Missizzippr Delta.
Mevenges planted in the Northeastorn and Take Stutes recently have
remained Toirly stable. wherens. in some areas of the Appalachian
and Southenstern Statex, acrenses planted have decreased. Extensive
improvement of Innd = ander way in the Tlast by reversion to bush
and Torest and <hifis to restidentind and industrind uses nre almost
eqnally extensive (84). Much of the land developed and improved
eaes into pastare rather than eroplamd. Cropland alse is being seeded
to pasture: therefore, 3t is no longer reported as cropland planted.

Meerive INGREVSED NEEDS FOR CROPLAND

Among the miain Tactors canfributing te the inereased farm produc-
tion withont a corresponding inerense i acreage of cropland are the
following: (1) Dmprovement of exisling erop and pasinre lands by
draynage, ireigation, and nther {ypes of Tand Improvement; {2} trans-
fer of crops to nore produetive lands both within farms and bebween
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areas and vegions; (3) increased nse of fertilizer and lime; (4) im-
proved crop varieties and better livestock; (3) more effective control
of plant and livestock diseases and pests; (6) widespread farm mech-
anization; and (7) a favorable price-cost relationship that made it
possible for farmers to pay for these additional inputs.

By reducing the cest of producing wheat and corn, tractors, com-
hines and cornpickers have indirectly promoted a shift from grazing
to more wheat in the Great Plains and the Western States and to more
corn in the North Central States. Likewise, the adoption of machinery
and improved techniques, in the production of cotton in the Mississippi
Delta, West Texas, and the Southwest have indirectly influenced the
change from cotfon to more corn, hay and pastures, and livestock pro-
duction in the Appalachian and Southeastern States. Inecreased ef-
ficiency of livestock in utilizing feed and other causes has resulted n
a saving of perhuaps 50 million acres of cropland. These changes were
accompanied by generally favorable prices for farm products and ris-
ing costs of operation from 1940 fo 1952, which accelerated the reces-
sion of cultivafed erop farming from hill, ereding, and inherently poor
lands and concentration on the more fertile lands.

AMuch bas been said about the remarkable achievement in expanding
farm outpnt by nearly a third since 140, This expanded production
has heen attributed Iavgely to mechanization, fertilization, and im-
provement in erop production. These ave important factors. But it
1as not always been pointed ont that drainage of 17 million acres and
irrigation of 8 million acres of additional farmlands, extensive jm-
provement of existing farm draivage in the South and in the Corn
Belt, and provision of supplemental irvigation water in many areas
where needed in the West, have also played important parts in this
increased farm output.

Among the things neceszary for abundant crop and pasture produe-
tion are: Getting excess water off the land ab certain seasons m some
fertile Tastern avens; and, in contrast. getting needed water to the
lan< in the right amonnt and at the right time in Western aveas where
irrigation is feasible. Virtually litte arable cropping wonld he pos-
sible in some of onr Western Stafes without irvigation. In Nevada,
Arvizona, and TUtah from 90 to nearly 100 percent of all crops are
grown by irrigation. while around three-Tourths or better of the
production of crops in California, Tdaho, and Wyoming are produced
on irrigated land, und two-thirds in New Mexico and Colorado are
grown wader irrigation. Extensive pnblic drainage systems serve fif)
million acres of Twrmland in the Corn Belt and Lake States and 335
million acres in the Seuth. Crop losses hiave been materially reduced
on much of thisland by drainage.

Although population increased by almost 20 million from 1940 to
1950, the acreage of eropland used for domestic consumption remained
at a Jittle more than 2 acres per capita and pasture and grazing land at
ahout G acres per capita. These ave the Jowest per capita acreages in
our history.  So far the needs of our people for food and other pred-
uets of the land have been supplied with only a moderate inerease in
new cropland, as a result of the increased production of crop and live-
stock produets, the shifts in consumption to produets requiring fewer
acres, and the number of acres released for crops for hnman use,
through substitution of tractors for horses and mules. Numbers of
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horses and mules are at an all-time low and only a few million more
acres of cropland can be released for production of food by substitut-
ing tractors for the remaining workstock.

Therefore, today agriculture has reached a point at which future
additional gains nust come from higher per acre yields and from
gveater livestock production per animal unit, or the acreage planted to
crops must be increasecl.

Hovw, then, are we to obtain the additional cropland when needed in
the longer-term future? Some additional acreage could be obtained
by planting to crops more of the pusture and idle cropland, as was
donein 1951 and 1952, Drawing upon the acreage of plowable pasture
could turther expand the acreage used for crops. ~ But this would prob-
ably reduce pasture production and would interfere with long-time
soil-improvement rotations, unless more pastures were fertilized and
seeded. Thus the guin in production that would result from planting
pastureland to crops would net ¢.qual the gain that might be obtained
From entirely new cropland.

It we are to meet the future needs of our expanding population,
the solution apparently lies in continuing to increase yiclds per acre
on present erep and pasture land and in improving o moderate
acreage of new land for cultivation.

Erreers or Hreiier Propucrioy Per Acre—In 1951 crop produe-
tion was the third largest of record; it was exceeded only in 1045 and
1949, Production of crops was high also in 1952, when it ranked
fourth largest in history.” This crop output exceeded the average of
the previous 10 years, the most productive period in our agriculture.
Farmers attained these vesnlts despite heavy abandonments in acre-
ages of several important crops and growing seasons which in many
respects were unfaversble. The average yield per acve in 1951 was
the second best of record ; it was exceeded only in 1948. .\ prolonged
a1l season for maturing and harvesting crops helped to improve both
the quantity and quality of the cutburn.

Although the total acreage of cropland planted has changed very
little since 1920, higher yields per acve have contributed materislly to
greater farm production. These righer yields vesulted primarily from
increased use of fertilizer, more productive hybrids and vavieties of
seeds, more spraying and dusting, application ot soil-improvement and
conservation practices, additional nrigation and drainage, and more
favorable weather in recent years. On the livestock side, both the
areater number of breeding units and higher production per it have
inerecased production of meat animals and animal products. Our farms
are cquipped for liigh production and the possibilities of farm tech-
nology arc far frrom exhausted (37).

As a vesult of varying combinations of these factors, average yields
of wheat from 1945 to 1940 were nearly a fourth higher than in 1020-
59; yields of corn were up about a third; and yields of tame hay
showed a 15-percent increase {table 8 and fig. 7).

The feed value of hay has been greatly improved. More high-
protein legume hays are produced and this in turn has contributed in
part to an increase of 15 to 20 percent in production per animal unit.
Yields per acre of many principal erops in 1951 were lower than the
record yields in 1948, although they were virtunlly the same as those
of 1950 and only slightly lower than those of 1949 and 1946.
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Tasre 8.—Specified crops: Yields per harvested acrve, averages
197049, anmual 1950 and 1951

Average yields per harvested acre

1910-141915-1901 !JEO--.?.-l;I 925—29!1 930-34

Bushel__ . 3 13. 9_! 18. 8

Bushel ___ . 12,11 13 4

Pouand__ .l1, 611. 01, 746. 0’1, 768.
17.

13,

10,

2, 119,
16.

29,

26.

2.

13,

14.
192,
871

5.

714,
107

Bushel . __ . 15. 1!
Bushel . _ X 25.% 27
Bushel__ . b 5 a0,
Bushel.__ 22,
Sorghum (grain} '_.. . Bushel... :
Soybeans:______. . _. ....| Bushel_. -
Cotton lint___. .. Pound._
Peanuts Peound.. . .:
Bushel _. |
Beans, dry f{edible)__.__. | Pound.__'
Potatoes (Irish).__.__.____| Bushel.. .
Sweetpatatoes Bushe] __
Sugar bects 3 Ton_..._.
Tobacco.__ ... ... .___._.] Pound...
All hay Ton.__..
Wild hay
Teame hay Ton__...

LA = ) S 0O O U s GO LR o —

LN MmOy It
W Gwmwmoe

(== e R = e (NN ST W A N e N e B R =]

e
lwmom

1935-50,1940-141194

Bushel. _. 13. 1%, 11 .
Bushel . _. 12. 12.2, 125
ceene = oo.-| Pound___12, 234 02, 046. 0’2, 117,
Buckwheat____.___. ... .| Bushel. _ 16, 17,8 16
Corn ceice e o| Bushel,_ . 25, 32.0: 35
Bushel ___ 3.8 34
Barley. ... ... __. Bushel . . 7 25
Sorghum {grain}'.._ ___._f Bushel__,
Soybeans = oo -| Bushel_. .
Cotton lint____ .__... _.| Pound._.
Peanuis o) Pound ___
Flaxseed_.._.. ..___..._| Bushel...
Beans, dry (edibley___ . .| Pound._.
Potatoes (Irish).___. . . _| Bushel_. .
Sweetpotatoes. . .. .. .| Bushel. .
Bugarbeetsd.__._. . _ . _.t Ton___._
Tobaceo_.__. .. .. - -} Pound_._
AMlhay_______. .. ..
Wild hay
Tenie hoy

17. 4 17
T

1.8 284,
.07 634,

i 2 9.
.91, 026,
190

L4 947.
i 13
.01, 176.
i H

-9,

L
L

! Data not available until 1920,

? Data not available until 1924.

¥ Data not gvailable until 1814,

United Stateg Department of Agriculture, Agricultural RAtutistics, 1930, 1942,
and 1952 (64) and Crop Iroduction, Anpual Summary 1953 {58).
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The aggregate volume of erop production in 1951 was high compared
to most recent years—I129 pereent of the 1935-89 average. This index
was below the record 131 percent in 1948. It was equal to that of 1049,
hut it exceeded that of any other season.
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YIELD PER ACRE OF CORN, COTTON,
POTATOES, AND TOBACCO

BU.

BU.
40

T
-+ Potatoes
1

20
0

L Tobaclco

0 0 K 3 o -
1930 1940 1950 1930 1940 1950

TOMRCE: CACP FRODUCTION, TRAP REPORTING HOARD, BAE, UTHA, PP ANHUAL SUMMARY, PACE Ti.
DATA FOR 1349 AMD 1950 ARE EXTIHATES; 195] PRELIAIHARY.
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Tigrse 7---In the Inst 15 vears the frend in yiekds per oaere has been upward.
Back of these incrensed yields arve the favorable weather of (Ue last Ffow yours
the use of hmproved varietios: (he =eil- A moisture-eonserving wenelicoes
increiscl use of fertilizer s mechanization of Mrem operations, which inereases
timeline s of aperations and redoees Josses: and better seloetion of land
adapfed o 1the particulir crops grown, Tl even witl all (wse the ellfects
of the drought of the midihirties are apparent.

The 1930 and 1951 seasons cmphasized the importance of farm mech-
anization. Power maehinery enabled producers to waif out periods of
adverse weather and to make rapid progress with fleld preparation,
planting, enltivation, or harvest when conditions become more fivor
able. Fhe kinds of Inbor needed did not meet all demiands. For in-
stance. mumbers af tractor operators and dairy workers available fell
short of the demand for suell workers,

Mechanization has improved productive efliciency by muking plant-
ing, cultivating. and harvesting operations more flexible and more ad-
justable to weather. Both improved varteties and mechanical power
have reduced the haznrds of wenther. Becuuse of shorfer maturity
perinds or dronght-resistant charneleristics of many improved vari-
eties. mechanical power provides a greater opportunity to plant and
harvest crops on time despite adverse weather.  All of (hese henefits
are in addition 1o the wreatly inereased quantity of marketable prod-
uets permitted by the displaeement of horses and mioles by tractors.

Comrvansoy or (roruaxn axn Owrme e Trexps—Among the
data needed in any analyvsis of Tand used for agriculture at different
periods is i comparison of trends in eropland and other inputs, The
merensed Larin ourput from 1900 to 1920 was associnted with an in-
erense of nearly 23 pereent in cropland wsed—rom 300 million acres
to 3vd million. Use of other resources inereased sharply, except for
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labor, which was ronghly the same in 1920 as in 1900. By 1940 the
acreage of cropland used had risen to 387 million acres, or 13 milion
above the 1919 figure. Since 1920, however, neither periods of low
farm prices nor prosperous periods with high prices have influenced
the acreage of cropland planted or used as much as have other
developments.

The total acreage used for crops decreased from 1919 to 1923 ; during
the 1929--33 depression it incrensed slightly; and from 1939 to 1943 it
again increased. But with the exception of 1949, it remained at about
the same average level from 1944 to 1952 {table 9). Labor employed
in agriculture dropped in 1929-33 and again from 1939 to 1943. Be-
tween 1940 and 1949 power and machinery on farms increased greatly.
Most current expenses {inputs) such as those for fertilizer and seed,
increased. From 1939 to 1943 farm output increased by more than 20
percent, and from 1944 to 1930 it rese by an additional 10 percent.

Among the more noticeable changes in farming in the last decade
were the inereased volume of farm power and machinery, the decrease
in number of farm workers: the decline in nuniber of farm worlstock,
and the greater use of fertilizer and lime. Also important was the
greater acreage planted with iinproved seed ; the substitution of legume

TavLe D—7otal acreage of cropland planted, farm employment.
wolume of farm poiwer and machinery. end fertilizer used, and farm
output. United States. specified years 1919511

[indes nurmbers 1235-30=100]

Input
Total !
Ii afrem:e ; Al : : \ I i : i r
- sof erop-; Aan . aoops o knsecii- © Farm
Year o lamd ) hours P;):‘\[;‘l‘ i 1;;2;' b oeides Total Output 7
| planted 1 of b auhin b con- and gt o
iorused?®  farm ervd ' sumed ¢ | fungi= :
1' work L . cides® | ‘
i ! i
1919 .. Coqe0) a2y 1l 67 L. 102 85
1923 ... ! 08 110 118 TS leemmoo- 104 90
19209 ______ 101 110 118 101 - 108 o7
1932 ______. . 103 108 113 1 B P 104 181
10939 ... us U 105 109 106 106 104
1643 oL .. : 101 100 120 1G8 118 110 128
1045 100 05 126 195 124 115 129
1040 . i 104 ) Jah 270 131 128 140
19800 . _ .. ' 100 81 163 301 178 130 138
1951 101 8| 170 EE 11 N PRI SO, | 146

! Bureau of Agrieultural Teonomics. TFarm Produetion Practices, Costs and
Returns. Statis. Bul. 83, Oclober 1049, {49), BSee alsc (64).

2 Total acreage of cropland planted and fallowed, or all cropland used, including
acreage mulliple-cropped only onee.

3 Yolume of farm power and machinery valued in 1935-39 dollars,

1 Fertilizer used in tons.

8§ Insecticides and fungicides volume in 1935-39 dollars.

s Tolnl inputs of labar, power and machinery, fertilizer consumed, insecticides
and fungicides, efe.

T Farm output measures {he volume of production available for eventual human
usa through sales from the farm or consumplion in farm households.
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for grass hay; the use of improved pastures and the adoption of better
feeding practices for livestock.

These data apparently indicate that, in the short run, the supply
function of land for use in crop production has » relatively low elas-
ticity so far as price is concerned. This is partly owing to the quickly
available alternative production materials. But it is also partly be-
cause only slight changes in acreage can be made readily in a short
time through investment and “disinvestment,” for instance, by de-
velopment of new land or by exhaustion of productivity (26).

Retirement of cropland.~—Land use surveys made in 1934 and 1935
showed that approximately 75 million acres of farmland were unsuit-
able for cullivation at that time. Of this, 55 million acres were in
crops and pasture, and 20 million acres were in woodland. If allow-
ance is made for changes in land use, land improvement, and public
purchase since 1935, this estimate is comparable to a 43-million-acre
estimate of cropland unsuitable for cultivation, made by the Soil
Conservation Service (24).

In the submargiral-land-purcliase program of the middle thirties,
approximately 11.3 million acres of land were bought by the Federal
Government and shifted chiefly into grazing, forest, and wildlife uses.
At the time it was purchased, about two-thirds of this land was in
crops and pasture.  Of the land acquired in that program, 7.5 million
acres are now uged chiefly for grazing and forest and the remainder
for forests, wildlife, and recreation. ~Statisties on agricultural Iand
from agricultural censuses and other sources indicate that from 1930
to 1950 a{a roximately 13 million acres of cropland went out of culti-
vation. Much of this land was poor and eroded, or it was in drought
areas. In the same period several million acres of new land were de-
veloped by clearing, drainage, flood control, and irrieation. This
more than replaced preduction from Jand retired from farming.
Thus, te some extent, production has been concentrated on the betier
land areas. '

Submarginal land bought by the Federal Government during the
1930's has been devoted to nonarable uses, An estimate is not avail-
able as to the privately owned submarginal Iand on which cultivation
has been recently resumed. Tor example, in the last few years both
wenther and prices have been favorable to improvement and cultiva-
tion of marginal land. A report by the Northern Great Plains Council
and data from other sources indicate that, from 1944 to 1931, T million
acres or more of grass and other stabilized lund was broken for wheat
(47). Under the low prices of former years much of this grazing land
was consldered of low value for crop farming. Above-avernge pre-
cipitation and recent good prices for wheat have encouraged the brealk-
Ing of sod land. Surveys by Soil Conservation technicians indicate
that some of the newly plowed grazing Iand in the Great Plains cannot
be maintained permunently in cultivation because of the character
of the land and the hazards of weather and erosion {16).

Abandonment of Iand used for farming in the Eastern States, in the
last 20 to 80 years as well as earlier, now uppears to have resulted less
from soil erosion, mistakes in Jand settlement, and ignorance of good
land management and use, than from social and econc.nic torces, such
48 demand for land and its products, changes in population, and avail-




30 TECHNICAL BULLETIN 1082, T. S. DEPT. OF AGRICULTURE

ability of places to live. AMuch farming now carried on in abandoned
farm areas is supported partly by oufside income (7.2). When this
support stops, as it does during business depressions, the problems
of the less productive grades of land reappear. Many people think
that almost any piece of land is worth semething for crop farming,
that machinery, hard work, and new methods ean make it pay. This
results In attempts to cultivate poor Iand and delays economic develop-
ment of these areas by private forestry. grazing, and other extensive
Jand-using enterprises.

Careful investization of the economic refurns promised by alter-
native uses of abundoned farm Jand, such as grazing, vecreatioual,
wild grame, forests, and other extensive uses are desirable. Abandoned
farm buildings accessible to community facilities might conceivably
be used to advantage. Some observers are Leginning to question
whether large acrenges of this Innd should not be added as pasture to
adjoining or nearby farms.

Improved agricultural teehnology affects both good and poor land.
1t may male profitable a larger ontlay of capital goods and o general
intensification of farming on good land. When it does this it increases
vields per acre. Improved technological know-how nuay also so reduce
costs that it makes profitalle the faeming or grazing of and formerly
considered submarginal for ~ome partieular agricultural use. The
clfects of improved techuology need to be considered further with re-
spect to the nre of shuidoned Tarms in the East and of cutlover lands
suitable for grassland furming in other areas (.29).

PASTURE AND GRAZING LANDS

A= pasture and grazing lands together make up by far the largest
singrle item of land weo—they involve abour 1020 nullion weres. or
more than &3 pereent of the Tand aren of the country —their importanee
eannot be overemphasized.  Incladed in (he 1020 nillion geres are
abont 64 to 70 million acres of eropland used only Tor pa=ture. some
+16 million aeres of open permaneat pasture and grazing land, and
135 million serves of farm woodland grazed to some extent during
parts of the yeur (Rable 10}, The remmining 4t imillion avees of Tanl
usedd for grazing is outside fwrm boundaries,

Acreare used predominantly for pastur, exelrsive of erovlnd and
conpnercia]l forest grazed. consistx chieflly of 630 million acres of
nonfore-ted grazing land or grasdand. Around 70 million acres of
cropland are used alternately Tar crops amd rotation pasture, making
a total of 700 milllon acres of grassland pa~tured . Sowe temporioy
grazing al=o occurs on S to 99 million aeres of croplnd, suclt s
winter-grain fields, stubble fields, harvested cornlields. and hay after-
mnth for short periods at cerinin seasons,

#This acrease excludes connpercind forest and furm waord'nuds pastored bat
may inelude alen some seaftored arong of brash am? seantreid <hrob land,  The
ferm “prassiamd pasture” ar “open pastore and coazing el s intended fa
inelude all pasture sl range land exelusive of the womdlund and Torest Taned
rrazed.  IE iseludes the sheab cond beashiand {ypes of osrazing land soel as
sagebrash, mesquile, ereosote bush, black busic and other shenly typee, s swoll 0s
ull toane and wild or native grasses gl legumes and other foranse gsed primnrily
for pasture or grazing.
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TasLe 10.—Land used for pasture and grasing, United States, 1950 1

Pasiure and grazing land | Acreagre }Peol}gggg;;ge
|
| Afillion
In farms: | acres Pereent
Cropland vsed only for pasture.. ... _ .. __.____ ' 69 ! 5. 8
Qpen permanent pasture____.___ . ____ ... " ; 416 | 40. 8
Woodland pastured.._________________.__.___._" 135 ; 13. 2
Total ... ... o ... | 620 | 60. 8
Not ie farms:
Open grezing land_ .. . ____ .. ______ 2135 2.0
Woodland pastured ___. ... __._.____. .. .. .. 185 18.2
Total ___.___ .. ... ... .. e el 404 39.2
Grand tofal .. _._._____. . e : 1,020 160. 0

' Pasture in farms, U. 8. Census of Agriculture, 1930, (60); and grazing land
not in farms, Land Grant College—United States Department of Agriculture,
Agricultural Productive Capacity Study, 1651, (62) and BAL Land Use Inven-
tory Project 1951,

Several million additional acres contain some forage of value for
grazing at certain seasons. Much of this avea is woodland and other
rangeland in the South and TWest. Some of it is abandoned or unused
farmland in poor-land areas of the Eust, in the neighborbood of large
cities, in industrial and mining sites, and in gas and oil fields. Al-
though not enough information is available to indieate more than
a rough approximation of these acreages, they may total as much as
20 million aeres. Among the reasons for not gruzing all land having
some forage are infestation with poisonous plants, lack of water,
drought, inaccessibility, sparse nature of the forage, costs of pro-
viding fences, insuflicient feed for winter use. and the necessity to
reseed or oftherwise restore badly depleted arens.

In general, the productivity per acre of pasture and grazing land
for crop production is lower than that of the cropland now in use.
Large areas ave grazed as the only feasible agricultural use to be
mace of them. This land is important in agricultural production
and it supplies more than a third of the feed for all livestocl{. Studies
of feed values indicate that on the average approximately 7 acres
of pasture and grazing land will produce us much ns 1 aere of crop-
land. Al pasture and grazing (including the value of aftermath and
other crop pasturage) are equal to approximately 150 million acres
of cropland, when converted to a cropland-equivalent hasis by com-
puting the acreage of tame hay required to provide the same quantity
of feed supplied by pasture (25).

Of the 700 million acres of grassland and other nonforest land
pastured, some 200 million acres, or 1.3 neres per eapita, are in humid
and subhumid nonforest pastures. Tn addition, there are about 500
million acres of seminrid and arid nonforest grazing land, Nearly

250680—58——3
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half of this is within farm boundaries and most of the remainder
15 in publicly owned range.

Converting the semiarid and arid grazing lands to the equivalent
carrying capacity of the hwmid and subhumid pastures indicates
that the total aren in pasiure would represent an equivalent of about
2.0 acres of humid and subbumid pasture per capita (not counting
Jand in hay aftermath, stubble fields, and winter-grain pastures, or
in pastured forest lands}. A Jower per capita acreage of pasture
would be possible if more feed erops were used to supplement pasture,
as is done in Europe. However, per capita use of livestock products
1s lower in Burepe.

In this country the ratio of cropland to the total grassland er non-
forested pasture and grazing ]:m({ aren is now about 4 acres of crop-
Jand o 7 acres of pasture. In France, this ratio is about 1.7 acres of
cropland to 1 acre of pasture and in England it iz almost 1 to 1.

CHANGED SIGNIFICANCE OF PASTURE

With the growth of population and the development of agriculture
and industry in the United S{ates, the acreage in pasture has tended
to decline but the quality has increased. This has resulted from use
of pastuvelands for enltivation and from seeding of nmore grasses and
legunies. From IS to 16830 the area reported used predominantly
for pasture (excluzive of cropland and commuercial forest grazed),
decreased by more (han 0 nution acres, or from about 20 acres per
capite to a litfle Tess than 5. To some extent this decline was offset
by the general expansion of the improved {arm-pasture avea at the
expense of land not in farms. hut after nbout 1530 it was st the expense
of the open range. In general, bowever. much of the poover hand has
been left in range and this has tended to lower the importance of
pasture as a feed in comparison with cultivated evops,

The rise in cattle numbers from 1948 (o 1952 brought rencwed
attention to pasture as an economical souree of feed. TFarmers every-
where, and especially these in the Southern and Western States, are
improving their pasturelands (50).  In Junuarvy 1953 eattle numbered
nearly 1+ willion head more than the 10-yenr average. Sheep num-
bers ave approximately a fourth below {he 1842-31 average. The
number of hogs also decreased substantially, being about 8 million
head below the 10-year average. Horses amd mules numbered only
5.7 million head as compared to the peak inventory of 26 million in
1920,

IMPROVED PASTURE

16 s estimated that some 200 million acres of pasture have been
improved.  This ineludes eropland used for pasture.  The inerensed
mterest in improved pasiure is shown by the many pasture and grass-
land preduction and utilization studies that have been published st
Review of several of these publications shows that costs of developing

A List of publications by nited Stales Federal and Staie ageneles op LINRR-
Innd agriculiure and refated subjeels seleeted for display ot {he Sixth Interna-
tional Grassland Congress ol Pososvlvaain Siale College, Stife (ollege, o,
Apgust 10-2%, 19932, included 408 boliclins, cireulnes, and lonflols denling with the
varlous phases of pasltare developmont, snunagement, and vse.
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improved pasture, including plowing, fertilizing, liming, seeding, and

nlanting often range from $50 to $6U an acre on land already cleared.
J(f clearmg, drainage, irrigation, or fencing is necessary, costs are
higher. Consequently, farmers generally are interested in ways of
reducing costs and of ensuring good returns from investments in pas-
ture improvement. L

That improved pasture is increasing in extent is indicated by the
52 million acres of pasture and grazing land seeded and reseeded
under the agricultural conservation program from 1936 to 1951 (72,
pi». 46-40).  The 300,000 or more farmers who cooperated in the pas-
ture program during these years annually seeded or reseeded mechan-
ically an average of nearly 4 million acres of pasture a year. An ad-
ditional 15 to 20 million ncres of pasture may have been seeded or re-
seeded, thus making a total of 75 to 80 million acres or more.

Natural reseeding of pastures by deferred grazing was practiced
cach yenr, ranging on an average from 3 to 32 million acres, or a total
of more than 200 million acres in the 16 vears. TFor the country as a
whole, about half of the total number of farms participated in the
agricultural conservation program. Many small, part-time, and
Ighly specialized farms did not take part. Accordingly, there is
reason to believe that considerable acreages of improved pasture
secded or reseeded on farms ave not included in the foregoing totals.

Improvement of pastire and grazing land offers opportunities and
presents problems in all regions.  Altogether the country has nearly a
billion acres of pasture and grazing land. It includes much Jow-
production land—the kind that cannot be nsed successfully for crops
without expensive improvement. In the West, much of the grazing
land is range on which per-acre yields of forace are low because of
limited rainfall. In the South.large nreas grazed are brush and wood-
Jands and badly depleted eroplands.

A Jarger acreage of pastuve is attainable in some arens, without
redecing the acreage of cropland. Bt the greatest opportunity for
inereasing production of forage is through improvement o yields on
acreages now uged Tor these erops,

The combination of better grassland and more livestock has huilt
up yields of grain and other crops. Remackable improvements are
being made throngh use of better and more rugeed legumes and grasses.
Iixperience has shown that old, neglected pastures can be renovated Lo
bring them back into heavy production. The expansion in rotation
pasture in the regular cropland rotation has aided pasture improve-
ment and production. '

Profit from pasture depends upen the combined vesults of forage
produced and the livestock production. More information is needed
on yields of pasture in terms of production of livestock nnd livestock
products. Accarate, easily applied standards, similar to those for
yields of grain per acre, are lacking (35). Management practices in
nse for pastures and methods of cstablishing and nmuintaining pas-
tures need scientific overhauling. For example. farmers know that
getting a stand with smail-seeded grasses and legumes is far from
certain.  Experiments show that, given sure methods, farmers could
plant approximately 3 to 4 times as much acreage with the same quan-
tity of seed they now use. TFurther tests are noeded to determine the
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advantages of rotation grazing, if any, over continuous grazing. amd
the effect of varions grasses and legunes and combinations of Torage
feeds on production of livestock.  Other problems invelve develop-
saent of improved varieties: use of simple pasture mixtures instead of
complex mixtures (that is. two or three species of grasses and legumes
vs. five or &iX, or more) : contrel of harmiul insects; and prevention of
diseases in pasture crops.

Agrononiists who have studied pasture improvement tell us that in
the North Central and Northeastern regions the potential productivity
of the grasslands has not been resched (23}, For example, they have
jearned that in the Northeast 2 acres of improved pastnre can provide
all the forage needed for one dairy cow during the pasture season—
that the Northeastern and North Central regions could carry substan-
tially greater numbers of animals than they now carry by using im-
proved methods of preducing hay and pasture,

For a longz-time cropping program to maintain soil fertility and
produce fesd economieally. State Agriculbural Productive Capacity
Survey Commitfees recommended in 1931 that pasture occupy a more
important place in the rotations of the Corn Belt and the northern
Plains (42, pp. 21, 4749, They extimaied that about 10 percent
more aeres af rotation pasture than were used in 1951 are needed for
a balanced production progirmn. Fhe pasture-inprovement program
suggested by State commitices for the Northeast would include an
inerease of ahoul 7 pereent in aereage of rotation pasture.

Opportimities Tor improvement of earrying capacity per acve of
pasture and grazing Jand, measured in animal-unit wonths of grazing,
are quite large, as inproved practices have been used less in pasture
production than in production of ather feed crops.  State commuttees
east of the Great Plains estimated in 1431 that an increase of about
o6 pereent 1n carrying eapacity of an average acre of rotation pastare
wonld be possible by 1955 through (he nse of unproved practices.
including application of more Tine aind Tertilizers and better seeding
mixrures.  Each gronp of States would be ejose Lo this average, except
the Northeastern States (36 pereent ) and the Sountheaslern States
{12 pereent ).

The eaprving capaciiy of permanent pastuve conld also be inereased
by about 25 percent with management practices in use in 1850, Iniwo
groups of States. the Appalachian and Sontheastern. (he attainable
inereases for permanent pusture are 33 and 64 percent, respectively.
A comparable figure for the Lake States is 22 peveent, Tor the Corn
Belt 26 pereent, and for the Nertheastern Stales 13 pereent.

T 1951 State commiltees in the Great Plains and States farther
West, except thore in the sunthern Phiins, eslimated inereases in car-
rying capaeity of rotation pastures. The extimated attainnble merease
Tor the northern Plains was 11 percent, for the Monntain States 19
nereent, and Tor the Pacifie States 25 percent. Bt for the rangeland
and permanent pastures in the Mountain and Pacifie States, hitle if
any inerease i carrying enpacily wasexpecied by 1955, Tn the north-
ern andd southern Plains, the extimated mereuses are 4 and 6 pereent,
respeetively.  These estimates indieate a need Tor studies of both the
physical and economic aspecls of huprovement of rangeland and
pasture i the Western States.
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UNIMPROVED GRAZING LAND

Unimproved grazing land consists mainly of undeveloped land
which, because of rough topography, poor or unsuitable soil, insuftt-
cient. precipitation, lack of irrigation water, or other reasons, cannot
be successfully used for crops and improved pastures, without con-
siderable improvement. This land is suitable for grazing by domestic
hvestock and capable of supporting uncultivated and unfertilized
forage, primarily native grasses and other forage plants.

Unimproved grazing land is generally considered to include forage-
producing forest land economically suitable for grazing by domestic
livestock.” To this extent, grazing and fovest lands overlap. Grazing
Iand does not include forest Jand on which forage is insuflicient for
domestic livestock, even though such areas ave contiguous to areas suit-
able for grazing use.

The principal native or unimproved grazing lands are found in the
West and the lower South. Those of the West are predominantly
grasslamds or desert shrublands too dry for arable farming, although
an important part js mountain woodlaind, which is moist enough for
trees but is penerally tvo rough for tillable farming. Those of the
South are principally forested grazing lands in the Coastal Plains,
together with some tmportant nreus of wet prairie and marsh.

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

Ordinarily much depleted unimproved grazing land ean be restored
to higher productivity more economically through management than
through eultivation.  Control and limitation of grazing in accordance
with earrying capacity, allowance of growth for natural seeding, arti-
ficial reseeding of open areas and abandoned fields and removal of
competing brush are among the chief methods of restoring grazing
Jand. Abandoned fields that are submarginal for crop production
and need reseeding to grass are classified as grazing land. Unim-
proved grazing land {including forested areus) now used is sstimated
at approximately 820 million acres.

TuEe Maix Pasrore REGions

The percentage of the total land area devoted to pasture and graz-
ing land by Statesand regions is given in figure 8. Beeause these lands
represent uw major source of our supply of food und fiber the three main
pastnre and grazing divisions of the country are deseribed in some
detail. These three divisions arc the 28 Northern States, including the
Northern Plains; the 14 Southern States including the Southern
Plains; and the 11 Western States. The States in each division are
shown in figures 4 and 8.

About three-fourihs of the Jand in the 11 Western States is nsed
for gruzing at some time during the year. The carrying capacity is
Tow for muany aveas, but. the feed is important to the livestock industry.,
Pastures also occupy large shares of the land in the Northern States
and in the Sonthern Plains States. DBecanse of general similarity in
crops, production practices, and types of farming and the customary
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ALL PASTURE AND GRAZING LAND AS
PERCENTAGE OF TOTAL LAND AREA

E‘;r o By States and Regicns, 1950
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PR S—DPastiee qud grizing Lol tineludin: ploewable and voanplowable grass-
Iand and pustured woodbind el foresty i= (e laraest acrea e of lamd u=se in
tlhe eountry, 10 steenunbs For mare than ¢ billlon geres, or nearly 53 poreent
of the land avea. Mapy types of pastiee sond grazing luel e ineluded, sueh as
Lhe hizhly produnetive pasinees in e Northern pod Centeanl Stiates; the rri-
gated pastures amd natarad crassbrals of the Cieenr Plains and the Westeru
States; aud the woodland grazing wees of (e soac aml West,

gearraphic groupings in the sgricuitural census, the Northern Plains
States of North and South Dakota, Nebraska, and ICanzas arve included
with the Corn Belt and other States comprising {he Northern division,
and the Southern Plains States of Oklahoma and Texas are crouped
witly the Southern diviszon,  Ranches in the Nebraska Sand Hills, the
Osuge Tlint Hills. and the Arbuekle Mountuin area have the charae-
teristics of “stock forms="  Combination wheat and eattle ranches are
found especially in the western paris of the Great Plains Stales from
the Dakotas to Texas.

Pastures are signifieant lHkewize in veveral other rogions of the
Northern and Southern Stites, ineluding New England. New York,
Pennsylvania, Wiseonsin, Mis-ouri, Kentucky, Tennessee, Virginia, the
Mississippi Delta States, and Florida.  Although pastures are usually
associated with daivy and beef-caltle farimg, there are lavee numbers of
furms on which comblnations of varions staple erops and livestocls
raising make pasinres important.  Such combinations include cotton
and rice plantations of the lower Mississippl Valley and Texas: eitvns,
truek, and livestock furm=< of Florida: timber and livestock producers
of TFlorida, Geovgia, aidd oihier Southern Siates, In the Novthern
States alse there nre numerous combinations of grain miud livestock
farming ang duirying.
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NORTHERN PASTURES

The Northern States include within their boundaries more improved
pasture than is tound in any other region. The permanent pastures
in the Northeastern and North Central States taken as a whole are
among the best in the country (44). Many of these pastures will sup-
port a cow or a steer or more per acre throughout the pasture season.
This part of the country has a little more than an acre of improved
permanent pasture per animal unit.  About 30 inillion acres of crop-
land are used for pasture in rotation with hay and other erops. Much
of this land 1s highly productive. In all, approximately 136 million
acres of grassland pasture and 43 million nerves of woodland which are
grazed temporarily at certain sensons—a total of 181 million acres
pastured or grazed-—ave found here (table 11).

Pasgture is well snited to the Northeastern and Lake States. Near-
ness of markets for millk and other dairy and livestock products has
stimulated production of these products. The rough and rolling
topography of jmch I in the Northeast makes it poorly adapted
to growing grain and other feeds, and dependence upon forage as a

Tavte 11.—PLasture and grazing land and animal units of roughage
consuming livestock, Novthern division, by reqgions, 1950

i l
) i Wood- 1 ! |
reass-  land and Eoy *Aeres per
TRepion iland pas-!  forest A pas- .-\m_n%n*] i animal
I ture ! 1 pas furt umits 4 it &
1 Foturod 2
B e
L0600 1000 1 1a00
b onerres acres o arves L unils 1 cleres
Northeastern. oo ... ML HS -  T0NT - 18242 0 3,025 324
Corn B3elt.______._._.. o 31,502 ¢ 18,318 1816 ] 12305 4. 03
Lake Btales . . .. .. 118N 16318 0 uv 000 0 g 39 336
Northern Plainsoooo.0 .0 SL727 .0 3,067 ¢ 8L, 79L: O 41D 9. 0!
Tofal or average . . 138, 235 J4, 3985 180, 831 35, B4l 5. 07

1 Croptandd userd only for pasture, open permapent grasslamd pasture in farms,
and open or nonfore~{ed grazing land not in farms,

® Wooadland pastured in farms and woodland and forest land pastared not in
farms,

3 Total acreaee of gra~sland pasture and wondland and lovest pastared in farms
and not in farms.  For acreages of specilie elasses of pastiore and grazing land
by regions and States refer Lo supplemenl. previonsly noied in feelnole 1, lahle 2.

1 United States Department of Agricnllure, Animal Units of Livestook Fed
Annually, 194745 to 1050 51, Supplemeal to F. M, 61, April 1951 (32;. An
amimal unit is the equivalenst in ronsumption of Teerd of one averase milk eow in
a year. Animal nnits of roughape-consuming ivesiock are ittended to show the
number of all kinds of livestock combined that eon-ume hay, silage, stover,
straw, pasture, ranme forase and other roushages,  Animal nnits were ealeulatod
fram the mmmbers of roughape-consuming livestock on farms Janoary | and those
rajzed during the year.,  The following kinds of lice-{ock wore ineluded as
roughage-consuming live-tovk: Milk cows, ather eattle, all sheep, goats, horses,
mules and colts, and hogs,

¥ Average sereage of pasture and pgrazing land per animal unit of roughage-
consuming livestock,
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source of feed is increasing. Land in the Lake States is well suited
to pastures and forage crops and the climate favors their growth.
Although the larpest acrenge of agricultirad Jands in permanent pas-
tureis in the Northeast, a Jarge part of the land arven in the Lake States
is also in permanent pasture.

Early settlers in the Corn Belf and Lake States found forested lands
in the northern and eastern parts of the region and tall-grass prairies
in most of the remainder. \Imeost continuous plowing and cropping
of the virgin Jands in the early years destroved grass and depleted
soils. The native grasses could not compete with the cultivated crop-
ping and wspal grazing practices and they failed 1o reestablish them-
selves.  During the Jast 50 vears especially, they have been Jargely
replaced by infroduced forages.

Adter extensive livestoek enterprises had been built ap in the Corn
Belt and Luke Stufes, pastures of tame grasses and leginnes were
geeded on large aerenges. Girass and legumes for use as pusture and
hax and, to u lesser extent, for reen manure, miuss siluee, and produc-
tion of seed ave vital evervwhere in the various furm enterprises. In
Indiana, Michigan, Miscouri, QOhio, and Wiseonsin, the combined acre-
ages of pagture und hay exceed those of corn awd wuwall grains. In
Iineis, Iowa, and AMinnesota, they approximate thase of corn and
small grains.

The four novthern Pluins States, from North Dakota to INunsas,
inclusive, now have in grazing use about §3 million acres, a slightly
greater acreage than the combined pasture nereage of the adjoining
Corn Belt and Lake States. IHerve native short grasses, principally
grama and buffalo grasses, arve found although tall grasses ])L‘(‘({omt-
nate {oward the easiern margin of the area and on deep sandy solls.
The Flint ITills aren in eastern Kat=ns and the Sand Tlils of Nebrask:
are among the few extensive arveus of native grazing sl remaining in
the homid, tall-grass praivie region.  The Flint Hills area lies just
wst of the Greal Plains proper, while the Sand Tills wre within the
plains area.

Although much higher than in the 11 Wesicrn States, the uverage
carryving capacity per acre of northern Plains pastore and grazing
Jand is Tess than half that in (he Corn Belt. This fact is indicated
rriehly by the average aereages of pasture and erazing land used pev
animal wnit of fornge-constming livestock for the different regions,
as shown in tables 11, 12, andd 1. For example, the average ncreage
of pasture and grazing land per aninmnl unit of roughage-consuming
livestoel is Trom 3 to + acres in the Northeast, Corn Belt, and Lake
Stiles: 9 acreg in fhe northern Plains, 14 aceres in the South, ineluding

. the southern Plains States of Oklahoma and Texas, and more than 38
acres for the 11 Westorn States as a group.

It should be borne in mind that these are average acreages emhbrae-
ing considerabie brushland, woodland, and forest in the Northern and
Southern regions, and Immense areas of sagebrush, mesquite, and other
shrub types, as well us woodlands in the Western States.  Actually
much nf the acreage is not frue grassland pasture or grazing Jand and
in many cases it includes Dit(e grass. The term Ygrassland pasture,”
as used in the fext and tables in the section dealing with pasture and
grazing lands ncludes all pasture and range grazing lund exclusive
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of the farm woodland pastured and other forested land grazed. Lack
of sufficient statistical information on the screages of tame grass and
legume pastures, wild or native grass and legume pastures, bru<hlands
and shrub rangelands grazed, and woodland and forest aress used for
grazing, makes it difficult to deseribe and evaluate the pasture and
grazing lands of the various regions,

FASTURES IN THE SOUTH

The place of pastures among the farm crops in the South is growing
in importance. Since 1930 numbers of cattle have increased markedly
(60). Production of livestock is usually carried on in combination
with other farm enterprises.

The 14 southern States contain about 116 million acres of permanent
pasture in farms and more than 30 million acres of cropland used for

‘pasture. These 146 million acres of grassland pasture in farms, which

are supplemented by aftermath grazing of hay fields and other crop
residues, such as peanuts, velvef beans, soybeans, corn, and wheat,
and by occasional temporary grazing of winter grain and eover crops,
furnish most of the pasture for dairy cattle and herds of improved
beef cattle. A large acreage in pasture, bowever, and one that has
potentialities for becoming of greater value—Ilies in certain woodland
and forest-type areas which contain forage useful for grazing (table
12).

%)f the total forest area in the Soutl, which amounts to 239 million
acres exclusive of parks and other special-use aveas, nearly 140 million
acres, or movre than 50 percent, is now grazed, necording to estimates
compiled from various agricultural sources. The area grazed in the

TaBLe 12.—Pasture and grazing land and animal units of roughage-
consuming livestock, Southern division, by regions, 1950

Woodland
forest All
pastured 2
|

ACres per
animal
unit 3

i
Grassland
nasture !

Animal

] .
Region I pasture® | unif{s*

1,000 1,000 1,000 1,000
acres acres acres unils Acres

Appalachian 20, 320 19, 286 39, 616 7. 96
Southeastern 11,079 42, 193 A3, 272 19. 15
Mississippi Delte.__. _ ... 11,897 36, 652 | 48, 449 - 16, 47
Southern Plains_________. 103, 022 42, 309 | 145, 331 1L 72

Total or averaze 146, 318 | 140, 450 | 286G, 763 i 13. 94

! Cropland used only for pasture, open permanent grassland pasture in farms,
and open or nonforested grazing land not in Tarma,

? Woodland pastured in farms and woodland and forest lawrl pastured not in
farms.

? Total acreage of grassland pasture and woodland and forest pastured in farms
and not in farms.  Vor acreages of specific classes of pasture and grazing land by
regions and States refer to SBupplement previously noted in foolnote 1, tahle 2,

1 United States Departmont of Agriculture. Animal Units of Livestock Fed
Annually, 194748 to 1950-51, Supplement to I, AL, G4, April 1951 (52},

¢ Average acreage of pasture and grazing land per animal unit of roughage-
consuming livestock,
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Jower South and the Qzarks includes about 50 million acres in free or
open range, that is, nnfenced land subject to grazing in common by the
people of the community (where grazing is permitted legally or by
common custom). Range-management studies have indicated that in
addition to the 140 million acres of forest land actually grazed, addi-
tional areus could provide some grazing for cattle at certain seasons
of the year with careful managernent to prevent damage to timber
trees (0, 79, pp. 210-211).

The long growing season and the abundant rainfall in winter and
spring favor ra id and rank growth of native forest vegetation.

astures in the goastal Plains region consist primarily of wire grass,
bluestem, broomsedge, beardgrass, switch cane, and other broad-bladed
grasses, weeds, and swamp plants. The protein content of these
grasses, and hence theiv nutritive valne, drops sharply as they mature
m summer and fall, and eattle do not thrive long on such forage alone.
The palatability of the grasses is rather Iow, but in spring they furnish .
good grazing for about 90 days. In winter, in the past, livestock
owners often burned accumulations of dead grasses on open ranges
50 that fresh feed might be more veadily available to livestock in the
spring. That the effects of uncontrolled burning are often injurious
to Loth grass and trees is becoming more widely recognized. The time
appears ripe for adoption of better management practices.

Tue Free Raxoe Areas—TFree range is peculiar to the Ozark, South
Central, and Gulf States. Alabama, Avkansas, Georgia, Louisiana,
Missouri, and Mississippi have laws thuat permit residents of certain
counties and townships te use unfenced land as free range. If free
range Is permitted, residents of the community may graze their live-
stock on any unfenced lands in the aren. In limited areas, partial
stoclk laws allow free grazing for cattle, horses and mules, but hogs,
goats, and sheep ave prohibited. Tn other extensive areas, stock laws
male 1t illegal to permit, stock to run at large on unfenced lands and
public highways. Promotion of greater safety on highways has been
a deciding fretor in adoption of stock laws,

Apparently grazing on free range succeeds best where Inrge con-
tiguous areas of fairly open forest occur, such as the turpentine pine
forests and other open woodiands of the lower coastal plain of (ieorgia.
Grazing on free range is an important source of feed for cattle in the
wire-grass section of this aren. Areas of henviest grazing are in the
open pine and flatwoods country, extending from Savannah fo Val-
dosta, Ga., near the Florida State line. Tven though grazing on free
range may be legally permitted, many farmers in the upper Coastal
Plains are fencing their lands and improving their pasture. This is
an example of what is happening throughout the former free-range
areas. As pasture and cattle become more valuable, better manage-
ment practices, more fencing, and other types of improvements are
installed.

Sourmery Coasrar PLainy Foresr Ranee—A principal southern
fovest range aren lies in the longleat-slash pine belt of about 38 million
acres, which extends through the Coastal Plain from Novth Carolina
to Texas. This forest range is chavacterized by numerous openings,
abundant herbaceous vegetution, and relatively high forage yields.
Vegetation consists of two subtypes—wire grass and bluestem. Range
specialists regard 40-percent utilization as the safe upper level for
grazing (7, 8).
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The wire-grass type of forage occurs mainly in the longleaf-slash
pine flatwoods of South Carolina, Georgia, Florida, and Alabama.
From mid-March to early July wire grasses furnish reasonably good
grazing. From July to the first of Qctober, grazing is only fair. In
fall and winter, forage is poor. When the grass dries it becomes wiry
and unpalatable. Irom 7.5 to 30 acres per cow are recommended for
6 months’ grazing.

With local variations, the bluestem type of forage occurs mainly in
Mississippi, Louisiana, east Texas, eastern Oklahoma, and Arkansas.
Five acres of open well-grassed fovest land are required for 6 months’
%‘ang for one cow. This is top capacity on the best bluestem range.
Twenty acres of wooded range is needed to carry a cow for 6 months.

On Louisiana’s upland pine-forest land, which comprises about a
third of the total area of the State, groazing is important. Much of
this land has relatively open stands of trees and yields about a half
ton of grass per acre (dry weight), in addition to its major produect,
timber. Nearly half of the cattle in Louisiana graze on forest range
for at lcast a part of the year. Thousands of farmers benefit by this
forage, yet under the prevailing free-range custom, production and
cash returns from beef are lower than could be had with a Dbetter
gystem of management. QOune reason for this low production is that
although native forage is good only in spring, many beef cattle graze
the range year-long. Use of the native forage at its best season, with
permanent pasture and supplemental feed for other scasons, would
mean increased incomes,

The longleaf-pine aren in central and scuthwestern Louisiana and
eastern Texas is more than 80 percent forest and is only 6 to 8 percent
cultivated. It has been so heavily cutover that more than a ffth of
the forest land is quite open. Space for abundant grass and other
forage growth is ample. Dutf not more than half of this native forage
is used because the improved pastures and farm feeds necessary to
fnrnish a balanced feeding program for the full year are lacking.
Accordingly the value of native forage is difficult to estimate. On the
one hand, the value is higher because pastuves are scarce. (n the
other, grazing on the open range is regarded as an inherent right and
livestock owners are not inclined to pay grazing fees. Increased rec-
ognition, however, is now given to the value of sole grazing rights
on fenced forest range.

Native grasses grow well in the second-growth longleaf-slash pine
forests in southern Mississippl. In most of these areas, moderate
cattle grazing is not only feasible but desirable, at least during certain
periods in the growth of timber. Iforage is abundant in youug open
stands, moderately abundant in fairly well-stocked stands, and slight
in densely stocked and timber areas.

In the lower coastal plain region of southern Alabama and western
Florida, forest forage is an important source of feed for cattle (4).
According to a recent survey by the United States Forest Serviee. this
forage furnishes about 60 percent of the feed for the cattle in the
area. Cattle management falls into types based on dependence of
cattle upon forest forage and upon level of nutrition. One type, for
example, is entirely dependent upon forest forage. By contrast, an-
other type uses woodland only for incidental, or supplemental grazing,

Southern Alabama and western Florida have six general grazing
areas based on characteristics of cover, sach with a specia] forest-
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azing situation. For the region as a whole, the full value of forest-
and forage is not realized because of inadequate feed at certain sea-
sens and inadequate care and management. Development of sufficient
feed to supplement seasonal fovest-land grazing and overall better
management of woodlands and cattle would do much to increase
incomes.

An example of forest grazing in the upper South is the extensive
use made of private forest lands to pasture cattle in the coastal plains
area of North Cavolina. Despite some conflicts between forest grazing
and burning and growth of trees, there ave indications that cattle rais-
ing and production of timber can be combined to the advantage of
farmers, particularly in parts of the coastal plain area. Requirements
for proper integration of cattle and timber production have not been
well established, but progress is being made on the problems involved
in woodland grazing,

The cane-forage type of North Carolina furnishes some of the hest
native grazing in the South. Although it was once widespread, ex-
tensive stands of this kkind are now confined largely to the swampland
of North Carolina and Virginia and to the bottom land of the Missis-
sippl Delta. It is still the most valuable type of native forage in the
coastal plain of North Curolina and Virgima. Ilere the more exten-
sive stunds occur with pond pine, but they occur also with lowland
hardwoods and loblolly pine. There are almost 2 million acres of
pond-pine hardwood forest land—about 20 percent of the total forest
area—in the coastal plain area of North Carolinu. Switeh cane is a
stable source of forage (43).

Of the farmers interviewed in eastern North Carolina in a sur-
vey of forest grazing and production of beef cattle in 1941, 75 percent
said they used their forest land both for growing trees and for graz-
ing. The survey revealed that forest pastures furnished about a third
of the year-long keep of all herds included in the survey. Some herds
were grazed on woodlands throughout the year. Data indicate that
in some counties 75 percent or maore of the forest land is grazed, and
that most of it is handled in individual units rather than in common
as is done in parts of the lower South (78).

The 1941 survey also found that eattle can have real value in forest
protection by reducing fire hazards. Besides consuming large quanti-
ties of herbaceous material. gruzing animals kmock down and trample
the Joose forest litter. By bringing the litter in contuet with the soil
the fire hazard is reduced and decomposition is hastened. The cost of
uplkeep of fire lanes can be reduced by grazing. Cattle are usually
attracted to the new growth that invades fire lunes; thus by keeping
ihe vegetation closely grazed. they prolong the Jane’s usefulness.

The coastul plain area of the Carvolinas offers promise for combin-
ing production of timber and cuttle. Supplementary feed or pas-
tures are necessary during part of the year in order to make the
best use of the native forage. The kind and quantity of supplemental
feed needed for a specific range-grazing program depend upon the
type of native forage available. Ihuring recent years, with improved
breeding and management, the cattle business has developed and
interest in woodland grazing is increasing.

In the Piedmont, use of forest aveas for pasture has been less
extensive than in the Coastal Plains. Abandoned fields and pine
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woodland could be used more widely for limited grazing at certain
seasons. Broomsedge is the most common native grass in the Pied-
mont, but it 1s of low value for grazing. It is generally abundant in
recently abandoned flelds. As the forest stand grows, however, for-
age plants become less plentiful, except in open areas.

Properly managed and coordinated with timber growing, range-
livestock raising should contribute materially to incomes in extensive
forest areas of the Coastal Plains. Such a program needs sound
research and adequate extension of desirable practices among those
raising range cattle. It will require, among other developments, the
clearing and seeding of considerable acreages of fertile, low-lying,
well-watered woodland if improved pastures are to balance the feed
supply.

A supplemental annunal income from entover or poorly stocked land
through production of cattle may encourage farmers in the Southern
States to hold and manage their forests for future timber harvests.
Trials have shown that lﬁreeding herds of beef cattle can be satis-
factorily maintained during certain seasons on some types of forest
range at Jess cost than on cultivated land,

THE YWESTERN RANGE

The western half of the United States has long been known as “The
Western Range.” This 1s a vast region with a diverse agriculture.
Throughout much of the region use of land for cultivated crops is
limited by low precipitation, unfavorable topography, limited sup-
plies of water for irrgation. shallow soils. and other adverse factors.
For much of the land, grazing is the main feasible agricultural use.

Rangelands include many types of vegetative cover, such as grass-
lands. desert shrubs. brushlands, woodlands, and open forests, In
zl], about 552 million acres are used for pasture and grazing in the 11
Western States. [his includes about 10 million acres of cropland,
90 million acres of other improved and semi-improved pasture, 318
million acres of grassland, brushland, desert-shrub range. and about
134 million acres of woodland and forest grazed. Thus, of the 552
million acres used fov grazing in the 11 Western States, about 1450
million acres may be considered vangeland. This i5 exclusive of im-
proved pastare. wild-hay land cut for hay, wheat pasture, stubble, or
similar crop-aftermath forage. Permanent furm pastureland in non-
range-livestock type-of-farming arens in the Greut Plains States, such
as the Wheat Belt, also are not included (table 14),

The main body of the western range lies west of an irregular line
running norith and seuth through the Great Plains from North Da-
kota to Texas (fig. 9) (79, pp. 205-206). Separate simall blocks of the
range cceur in the Oszage-Flint Hills in Kansas and Oklalioma, the
Arbuckle Mountain area in Oklahoma, the Canadian River Breaks
area in Oklahoma and Texas. and the north-central grazing avea of
Texas. These areas are included in the Northern and Southern
regions. .

Rangelands swrround many important irrigated valleys and diy-
farming areas. Insome areas the greater part of the agricultural in-
come js derived from food and specialty crops and dairy and poultry
enterprises which are Jargely independent of the rangelands. In
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SEASONAL USE OF WESTERN RANGE, 1947
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Fieure 9.—The differences in elimate and land in the Western States moan
differences in grazing seasons ax well as in type aud value of grazing, Hizher
arens furnish 3 to O nwnths of summer grazing. Foothills and platezus are
available Tor most of the year but ordinnrily these ranges do not carry animals
more than G to 8 months without chanpe of pasture. Arid or winter ranges
lack water in cerialn seasons. They are used by stock only in winfer. A
large acreage in Lhe extreme seolbercn seminrid area is alwost unusable for
livestock, but welis and Irrigittion arve making more of il available, In winter
range livestock are fed io the frrigated valleys,

other areas, range sheep and cattie enterprises are the principal
sources of agricultural income. In some arens livestock operztions
are based on use of rangeland ns enterprises secondary to farm opera-
tions. Individnal operalors muay own only small numbers of range
livestock. TIn other arveas, ranches are large. For example, ranches
using 20,000 to 30,000 acres or move are not unusual in parts of the
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TWest; many ranchers in the Southwest have more than 500 breedin
cows 1n their beef herds and some herds contain 2,000 or more; ant
a few operators in parts of Wyoming and other Mountain States own
&8 mazy us 10,000 head of sheep. .

Coxrriprrioy o RaxeELaXDs—Although the range-livestock in-
dustry predominates in many parts of the West today and grazing
remains the prineipal agricaliural use of most of the land, the trend
Lias been toward production of food and specialty crops and farm
herds and flocks.  The inereased production of daivy products, poul-
try, poultry products, vegetables, fruits. wheat, and cotton are n
point. In Wyoming, New Mexico, and Nevada, farm incone comes
largely from livesiock; livestock income comes mainly from cattie
and calves, sheep and lanb= and wool rather than from such non-
range-livestock enterprises ns dairy and poultry: and feed for beef
cattle and sheep originates chiefly on rangelund and other diy lands
rather than on irrigated Jands. The agriculture of these States de-
pends greatly upon rangelands (747, 3y).

Ttah, Colorado, Arizona. and Montana cecupy an intermedinte po-
sition and are rated ag having =medium high dependence™ upon range-
lands.  Crop values are important in these States, and esperianlly so
in Arizena and Montana.  Although o large part of the farm in-
come in Utah and Colorade iz dervived from livestock. in Utah dairy
and ponltry enterprires are important. s in Colorado and Tdaho
runge livestoek consume much feed raized on irvigated lumds, Oregon
and Tdaho are rated as having “medhun-low™ dependence on range-
Jand,  Crop values ave Iimpovtant in both States, and dairy and peul-
try enterprizes are notable in Oregon.  In Californin and Washing-
ton dependence npon rangelands s rated as “low.”  Tn these States
crop income is high relative fo livestook ineone and dairy and poultry
ave important relative to beef eattle and sheep Cable 13, However,
within earh State smd each subregion of the West, wide dilferences
are fonnd in size and fypes of furms and ranelie- and i jwporiance
of vangrelands to individual operators,

Year-longr rrazimyr i« widely practiced in the =outhiern part of the
Western rance. Cattle tend o predominate on the short-orass areas,
sheep on the hrowse avens, and goat= on the vougher and brish-covered
range of the Edwards Plateaw of Texaz  Exeept af Lieh altitwdes
winters mre mild. sSapplemental feeding s fpirly common. in late
winter, eurly gpring. and dey yeurs expeelally as applied to bulls, hred
caws, anfl ewes.  Coltonseed cike s a carnmon supplemental feed and
T-tle hay iz werl. The range livesloek enferprizes in the large ranee-
and sihregions are independent of the irrigaied and dey eropland
subregions, althougl some feeder stock are fattened i hrigated
valleys.

Seazonal grazing = practeed throvghoul most of the ceniral and
northern paris of the Western rauge. (ireat expanses of arassland
and hrushlad surrennd mountuin ranges,  The<e grasslands and
Irushlands are used for winter and spring-fall grazing and the noun-
tains provide sumner grazing.  Sheep are eomnumly kept on the open
range fhroughont the year and receive supplemental feeding only in
case of heavy snowfall. Tn much of thix nvea hund-« of sheep are moved
Trom one seasonal runge to another - to desert Tands in winter, to foot-
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TanLe 13.—@Generalized index of dependence of agriculture upon range
lands, and factors indicating dependence, 11 Western States, 1939 1
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Wyoming, ___ .. 0 1 20 80 i5 85 1 15 8a
New Mexico. .. 55 1 30 70 15 85 a 45
Nevada_____. 55 15 83 20 80 ; 20 80

Medium-high: I
Ttabo ... __ . : 30 i 45 a5 20 80

Colorndo., . I 35 i 25 74 40 G0

Arizona___. _. al 5 25 75 20 &

Montana.._ . _. ! 50 ; a3 65 25 75
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Qregon._. ... __ : 45 1 Go 44 I 14 85
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a0 ! a a0 40 60
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California. _ ... S Rt 601 40 20 80
Washington_ . .60} ol el 1y s

I'Besed on LONGPTERM OUTLOGK FOR WESTHRN anricULTURE, by MARlon
Crawsox awl WENPELL (‘atnory (70). Pereenlase fighres were rounded to the
nearcst minmber divisible by &,

 Income (rom wool, cat e, ealves, sheep, and lambs orizinating from range and
other dry land as u pereentare of all income,

hills m spring, to the high mountains in summer, and to the foothills
again in fall. Cattle are usnally fed during winter, carried on hay or
crop fields or spring-fall ranges during spring and fall, and grazed on
mountrin ranges in sunnner.  The extent of feeding depends upon the
weather and the feed available. Native meadows provide both hay
and pasture and are important to cattle enterprises. Pasturing of
erop aftermath is fairly common and wheat pasture is important in
areas that border the Wheat Belt.

From approximately 1860 to 1900, when the livestock industry was
getting un(’ler way in the West; straight range-livestock raising was
widely practiced, and supplements] feeding, usually of wild hay, was
tone only to the exteni dictated by the severity of winters or the
duration of droughts. THowever, the area of available rangeland has
gradually shrunk beciuse of development of irrigated and dry-farming
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Jands, growth of cities and towns, and withdrawal of lands for such
uses as recrextion, watershed protection. and military reservations.
s range forage is the cheapest feed and as winter feeding above 2
good mainienance level does not usnally produce greater returns on a
vear-long basis, most operaiors plan to provide only a maintenance
winter ration and to make gnins in weight on summer ranges. Thus
for feeder production under the price relationships that have pre-
vailed, integration on cropland amd rangelands is limited.

To a considerable degree, development of new irrigated Jands has
made possible development of food- and specialty-crop, dairy, and
poultry enterprises. These are largely independent of the range-live-
stock enterprises. .\s the area of available rangeland has decreased,
feed and forage from rangelands and croplands have hecome more
important to ranchers. More rangeland has been brought under
fence: water holes have been developed. brush removed. mountain
meadows and other suitable areax improved and hrrigated. lands re-
seeded, and more supplemental feeds used.  New methods for eflective
burning of brush, removal of brush mechanically and by use of chemi-
eals, and reseeding of selected arens of pood =oil offer promise. Range-
management and economic studies are under way in the Western
States to develop proper methods of selection of suitable Tand for
improvement, controlled irning and other forms of brush removal,
and reseelding within feaxible Jimits of cost.

Specinlized feed-lot operations jn irvigated valleys have mcreased.
Those who graze livestock on the remaining =wild Jands" ave finding
that -competition from uses for vecreation. wildlife. and wateivched
protection s inereasing. Rapid inerea-es in population in the far
West ave causing clianges in the eompetitive pozition of alternative
uses of the varions types of land found in the western range area.

Tasrrres, NaTive MEapows, axp ILavernanns—CGrazing lands dif-
fer widely ns to characteristies and as Lo the quantity and guality of
forage procuced.  Althongh the lands inay be divided into three major
classes: (1) Tastures, (23 meadows, and (3} rangelands, dividing
lines belween classes are of(en indistinel.  Tastures are u=ually srass-
Jands located nenr the farm or ranch headguarters, nnd they are ofien
feneed and oftherwise improved. Iowever, some rangelands are also
feneed and improved. Meadows ave made up principally of wild hay,
whicl may be pastured. ent for hay, or bath,  Tasturelamls include
Jimited rotation pasture areas that are irrigated, are highly produc-
tive. and are used interchangeahly in rofation with croplands. Other
irtigated pastures are capable of enltivation if draingge and irrigation
Facilitios ure provided. DBatmuch of thi= land i= of doubtful arability
heeause of the characteristies of the roil. the heavy cost of development,
ar other Tactors. From the standpoint of oil and topography, some
dry-land pastures conld be developed as eropland but. becanse of
insaffieient precipitation and rrigation water. they will prabably re-
main in pasture. Muel development work has been done on these pas-
tures in feneing, dewlnll)menf' of water supplies for stock, and resced-
ing, There remaius the bulk of the grazing Tand, especially that within
{he rangeland cutegory. Within these classes of grazing land. the
types of soil, the topography, the plant species, and the #eason of use
to which they are adapted vary greatly.

230806-~5%——+
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The extent to which western grazing lands are designated as pasture-
land and rangeland varvies from one part of the western range to
another. In the Mounrain region, the term “pasture land® is usually
applied only to irvigated grasslands not cut for hay and nonirrigated
(dry-land) plowable grasslands (suitable for growing cultivated
crops, if water were provided) (47). Inthe Mountain region grazing
follows mainly a pattern of seasonal migration or of yeur-long graz-
ing. Much of the land is publicly owned, and grazing areas are
largely unfenced, or are fenced into large units, and unimproved.
Pastureland is commonly estimated at about 2 percent of all land and
rangeland at 80 to 90 percent (46, p. 542). Furthermore, pasturelands
are laxgely irrigated and associated with farm and ranch headquar-
ters which are located in the valleys. Nonirrigated or dry-land
pastures are mainly small, fenced tracts of valley and foothill land
nenr farm or ranch headquarters. They are suitable for cropping,
except that precipifation and water storage are inadeguate.

In the Great Plains part of the western range, grazing lands are
in the main privately owned; grazing is generally nonmigratory ;
and a larger part of the land is fenced and can be deseribed as pasture-
Iand.

The acreage of irrigated pastureland in the western range area,
exclusive of irvigated rotation cropland pasture, is not known pre-
cisely. but it is probably about 4 million acres. These lands are
nrigated, largely by flood irrigation, and productivity is maderate
compared fo productivity on the irrigated cropland pasture® Irri-
gated pastures are Important to dairy farmers as well as to ranchers.
Nearly 65 percent of the irrigated pastureland is located in the
Mountain region; 81 percent is in the Pacific States: and only about
4 percent lies in the Great Plains.

Acreages of dry-land pasture (excluding rangeland) in the Pacifie
Coast region and the Great Plains portion of 1he western range area
probably exceed that in the Mountain region.

Direct data are not avnilable concerning the acreage of dry-land
pasture (as distinguished from rangeland). Acreages of “crapland
nsed only for pasture.” as reported m the Census of Agriculture, are
sometimes vsed as indicators of the acreage of pasturcland. even
though presumably rotation pasture is included and nonplowable
pasturelands are exeluded. On this basis, cropland used as pasture
n the western region was estimated at 9 million acres in 1949, in-
cluding irrigated as well as dry-land pastures (67).

Wesrery Grazizg Lanps ny Rreeroxs—Three main grazing re-
gions—the Mountain, Northern and Southern, and the Facific
States—in the 11 Western States are recognized here for the purpose
of presenting Slatewide stutistics. Pasture and other grazing lands
now vused, exclusive of cropland used only for pastuve. oceupy ap-
proximately 542 million acres in the 11 Mountain and Pacific States
combined.  This is the largest grazing area and one of the maost im-

¥ Goorge Stewart writer of the Mountain region g follows: "+ = w only
about 10 to 20 percent of (he pasiure land is handled under intensive manage-
ment.” Again, “* * * perhaps 80 to 90 pereent of irrizated pastures are anly
moderately productive or Woss, The most convnon diieuitier ave walerlogzed
1ands, accumulatinn of snlts, poor management and poor specles of plants (46,
pp. 0430473
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portant in the counry.® In addition to the area used for grazing
in the West from 1948 to 1951, it is estimated that several million acres
of western grazing land were not used because if is infested with
poisonous plants, lacks water, is subject to drought, is inaccessible, and
it is necessary to close and reseed or otherwise restore badly depleted
or overgrazed areas (table 14}).

Tasie 14.—Pasture and grazing land and enimal units of roughage-
consuming Hvestock, Western division, by regions, 1950

1
Wood-
land Acres
and per
forest animat
pas- unit 3
tured ?

Grass-
land
pasture

1,000 1,060 1,000 1,600
acres acres acres units

Northern Mountain_ __________{223, 755 | 56, 190 279, 945 7,275
Sgutbern Mountain 128, 318 | 26, 673 [154, 991 1, 925
Pacific 63, 764 | 51, 541 117,305 5,114

Total or average 117, 837 134, 404 |552, 241 ; 14, 315

! Croplaad used only for pasture, open permanent grassiand pasture in farms,
and open or nonforested grazing land oot in farms,

2 Woodiand pastured in farms and woodland snd forest land pastured not in
farios,

3 Tota$ acreage of grassiand pasture and weodland and forest pastured in farms
and not in farma. Tor acreages of specific elasses of pasture and grazing land by
regions and States refer to supplement previoustyimentionediin footnotell, table 2.

1 Upited States Department of Agriculture, Animal Units of Livestock TFed
Annually, 195051, Supplement to T, M. 64, Aprit 1951 {22).

5 Average acreage of pasture and grazing land per animal unit of roughage-con-
suming Hvestoek.

In the three regions of the Western States, about 400 million acres
may be classed as semiarid and arid range, an area almost equal to the
national acrexge used for erops. The carrying capacity ofi large
acreages in this area is relatively Jow. Even if eropland were pushed
virtually to its physical limits, almost 350 million acres wounld still
be left for grazing in this region,

In much of this region weather varies greatly over a term of years.
Drought may reduce forage to a point at which animals over large
areas must be sold or shifted to other arcas where pusture is available.
Supplemental feeds from irrigated and other areas help to provide
a year-round feed supply. DBecause of the low carrying capacity, a
large acreage is needed to suppord an ecopomic operating unit,

B e classification of pastare and grazing lands ased for grazing in 1949 and
1950 was necessarily determined largely by the avnilable statisties on land in use,
or open for grazing, which are compiled chiiefly by States, eovntics, and vther large
units, such as grazing distriets and naiional forest=. In some instanees, data
on nereages used Tov grazing are avnilable ouly by Slntes or mijor geopraphie
divisions of the eonunltry. From both apgropomic and economic viewpoints, the
classification is fnadequate, as statisties are lucking in breakdowns of ncreages
by kinds of pasture gand forage plants and respective carrping eapacities, as
well a8 the total aereages suituble for grazing If properly mansged.
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Even though much of this western land has a comparatively low
carrying capacity, it is excellent for grazing, Many grasses and othexr
forage plants are palatable and nutritious, and the fact that some of
them cure on the ground and afford winte: feed is an advantage.

FOREST RESOURCES

_ Torests ave a basic resource. A huge quantity of forest products
1s needed for industrial and other uses. Together the forest-products
industries are an important segment of the industrial strength of the
Nation. Each year they produce several billion dollars worth of lum-
ber and other commodities. The forestry industry as a whole, includ-
ing harvesling, manufacture, transportation, and use of products made
of wood, 15 a permanent source of livelihood for several million people.
In 1046, for example, it afforded work equivalent to 3.3 million full-
time jobs and wages totaling 6.3 billion dollars (635).

Productive forests are needed for much besides their timber. Today,
they are needed to help protect soils and watersheds. to guard against
rapid run-off, evosion, and damage to water supplies. It is m the
national interest to bulld up and protect forests so they can contribute
more to our annual nafional income and to other needs, such us recrea-
tion and watershed protection. This in brief is the broad economic
and social setting of forestry in this country.

The forest-land aress in 1930, as reported by the Forest Service in
Basic Forest Statistics (66, pp. 3-7), and related reports, contained
620 million acres. Of this area, some 457 million acres were classified
as commereial forest and about 163 million as nencommercial, includ-
ing 14 million acres of forest withdrawn for parks and other special
purposes.  Ownership of commercinl forests was ns follows: National

forest 73.0 million acres; other FFederal 15.4: State. county, and
munieipal 27.1; private farm 135.3: and private industrial and other
205.9 million acres. About 116 willion acres of commercial forest
were in public ownership and 341 million acres were privately owned.
Large blocls of Torest mre found in parts of the three major divisions
of the country, North, South and West. QOf the board-foot volume
of saw timber on commercial forest land in 1945, however, 65 percent
was in the West, 21 percent in the Sotith. and 14 percent in the North,

Because of cutting, growth and other changes, maintaining a na-
tional inventory of the forests is a continuing job. This is esjecially
necessary beeause heavy cutting during the World War LI period and
normal depletion and growth before and since have combined to bring
about great changes in the forest cover and in the volume of timber
produced. The general distributton of foresi land in farm and non-
farm areas, comnercial and other, as determined by the FForest Survey
made by the United States Forest Service, is given in table 15.

The subject of our forest resources is only briefly touched npon here,
1t has been well covered in the publications issued by the United States
TForest Service {37, 63, 66).

MULTIPLE USES OF LAND
The many types and classes of rural lands and the varying loea}

conditions, customs, needs, and practices, necessarily have led to mul-
tiple uses of the same areas. This diversity has meant variations
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TanLe 15.—Land in woodland and forest, United States, 1950*

Percentage

Woodland and forest Acreane of total

I Million acres !
! 220
In special uses ® I 14
Other forest nolinfarms____________ . .. ____ - 386 :

|

=1

Commercial forest_ __ Lo el 457

In special uses i 14

Noncommereial ) 149
i 620
|

£0 09 - o pag
= Lt I o [=rR L]

b2

—
o
o

T Woodland in farms, 1950, Census of Agriculture (60); total forest and wood-
land, commereial and noncammercial, United States Forest Service, Basic Forest
Statistics, Sepf. 1950 (66}, and recent survey data for Kentucky and Maontana.

2 Withdrawn or s3t apart for special uses such as parks and other noncommercial
timber uses.

in management governing the principal agricultural uses. 3lanage-
ment of cultivated eropland and improved pasture differs from that of
unimproved range and forests in such elements as intensity of use and
degree of investment. Accordingly, these uses tend to restrict crop-
lznd and improved grazing land to a single primary use, with possibi ¥
one or more limited supplemental uses. Because of their cover and
their less intensive use and management, unimproved grazing land,
woodland, and forest often have several multiple uses that are almost
equal in value to thelr primary uses.

Tor example, In some areas, In addition to timber and wood, forests
and woodlands produce forage that is of considerabie value to livestock
arowers. Much forest grazing supplements existing farm pastures at
certain weasons of the year. When properly managed, grazing pro-
duces a sienificant supplemental income and also reduces fire hazards.
The income from grazing often enables a woodland owner to carry his
timber crop {o an age most suitable for profitable marketing.

Recreation and production of wildlife are important multiple uses
cf forest and grazing lands and to « more limited exient of cropland
and pasture. Estimates of the values of recreation and wildlife have
heen made at times.  Whether or not these values can be reduced to
monetary terms, growing of wildiife and meeting the recreational
needs of the public are noteworthy aspects of our national life.

The influence of forest and gruzing lands goes hevond production
of timber, livestock, wildlife, and recreation. A far-reaching hencfit
of these lands to agrienlture, other industries. and the whole economy
lies in watershed services. In no other functional use is the proper
management of land more essentinl.  Some 23 million acres of land
are irrigated with water from watersheds that are chiefly in forest and
grasslind.  Most Western streams have their sowrces in forest or
giassland areas.  They supply a large part of the water for irrigated
avens, ns well as wnter for domestic and industrial uses and for power,
The services of forested watersheds in the Central and Eastern States
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are increasingly needed for domestic and industrial water supplies, for
navigation, and for power.

A publication of the United States Forest Service, “Our Forests:
What They Are and What They Mean to Us,” (37) issued in 1944 in-
cluded this statement:

“Omne-half of our forest area exercises a major influence on stream
flow and an additional quarter a moderate influence. The area of
major influence, however, feeds streams that flow through nearly
every part of the couniry. Therefore, practically our entive popula-
tion directly or indirectly benefits from forest protected waters.”

It is recognized that much ruval land is used fov several purposes
simultaneously and that more than one of these uses are often of sig-
nificant value. In this report, each kind or area of land is assigned
to its major or primary use. No attempt is made to estimate acreages
of additional, secondary, or supplementary uses.

A considerable part of the puhlic land—land administered by Fed-
eral, State, and local government—is reserved primarily for use as
service areas, parks, recreation and wildlife avens, highway rights-of-
way, and for schools, institutions, and other special purposes. Some
of these reserved areas inclade forested. grass, and barren land. Here
forestry and grazing ave subordinated or prohibited for the benefii
of the specinl nse indicated. To be most productive, cropland and
improved pastwre must be devoted primarily to agrienltural produe-
tion, althongh with proper management they may yield secondary
venefits from certain wildlife species, watershed protection, and
scenic values.  Although many multiple-use values are relatively low
per acre, in terms of adding to the total assets of townships, counties,
or regions, they are large.

WiILbLIFE AKD LanD

An appraisal of wildlife production on agricnltural Jand was pub-
lished in 1042 by the United States Fish and Wildlife Serviece and the
Bureau of Agricultural Economics (32}, "This study summed up the
general] situation somewhat as follows:

The nggregate of wildlife on agricnltural lands of the United States
i1s large and its estimafed value is impressive, Although leeally,
worthwhile revenue may be obtained, the values per farm or per acre
when averaged are low. Funters also are numerous and when the
game is distributed among them each can obtain only a limited num-
ber of pounds. Because of the need to devote the good agricultural
land to high-income crops, frequently enly inferior lands can be used
primarily for wildlife and their prodaction of game as of other crops
often is relatively low,

The report showed that more than 85 percent of the huntable land
was in private ewnership or control, and that economic necessity for
its most efficient use rednced production of wildlife to a secondary
status. On the hasis of area, agricultural Iand provides a large per-
centage of the wildlife habitat of the country.

Wildlife specialists have estimated that about 1,150 million acres,
or 60 percent of the Iand avea of the country, provides significant
guantities of food and cover for wildlife. Some 30¢ miltlion or more
additional acres could provide food and cover for wildlife, thus mak-
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ing a potential huntable area of about 1450 million acres. In 1935
‘approximately 6 million hunting licenses were issued. In 1950, the
number had risen to 12.7 million. This did not include all farm boys
and other local hunters who, in some aveas, were permitted to hunt
certain game during open seasons on their own or nearby lands with-
out lcenses. The estimated potential huntable area per license was
114 acres. Since 1947 the number of hunting licenses issued has in-
creased by 15 percent. In addition to hunting licenses, approximately
16 million fishing licenses were issued in 1950. )

Today, the demand is even greater and multiple use of land for agri-
culture and for wildlife is of concern to farmers, stockmen, hunters,
trappers, and conservation and game officials. Numbers of many spe-
cies of wildlife have been greatly reduced. But numbers of a few
species have increased because of the protection and management meas-
ures afforded in recent years. For example, deer and elk have in-
ereased in parts of their former ranges. Oun some grazing areas com-
petition between forage-consuming wild game and domestic Hvestock
has become oo intense for best results to either. Safety measures to
prevent overerowding and overgrazing are necessary to protect both
the animals and the land (20, 77}, Those concerned with the manage-
ment of wildlife are faced with two problems (1} Providing hunting
grounds that will both satisfy and benefit all groups of citizens; and
(2) regulating numbers and feeding areas of wildhfe to prevent (z)
overcrowding and starvation, and {b) undue losses in production of
cattle, sheep, hogs, ponltry, and farm crops necessary for human food
and clething,

RecreatioNAL Use or Laxp

The greater demand for publie recreational areas in recent years is
based on several factors. Hours of labor have been redunced; automo-
biles and good roads stimulate travel; parents and educators have
recognized the importance of outdoor recreation for children and
young people; an ncreasing number of business and other organiza-
tions have encouraged their employees to engage in healthful ontdoor
vecreation ; and with the growth of cities and the development of farms
and industrial plants, many private woodland, stream-bank, and lake-
front areas formerly available for recreational activities have been
occupled for other purposes.

Although exact figures concerning recreational areas are not avail-
able, it is known that the total acreage covered by Federal and State
rural parks, wildlife areas, and forests open to camping, pienicking,
hiking, boating, bathing, and other cutdoor sports 1s upward of 200
million acres {table 16). In addition to public recreational areas one
of the principal uses of an estimated 150 to 200 million or more acres
of private land also is for summer and winter homes, lake, river, and
mountain cottages, campsites, beaches, picnie areas, and other recrea-
tional facilities. Many of the better public and private recreational
areas, however, are either in the far North, the Northeast, the deep
South, or the Appalachian and Rocky Mountains, away from the main
centers of population.

Usually recreation is only one of the uses made of the land in much
of the territory that has recreational value. Some public recreational
areas produce timber or forage for grazing livestock, and serve as




54 TECHNICAL BULLETIN 1082, U. S. DEPT. OF AGRICULTURE

Tarre 16.—Federal and State rural resreational areas, 19502

: Supple-
Classes F “;f;é‘:'sry mentary Total
ATCAS

Federal land: 1,000 acres | 1,000 acres | 1,000 acres
Park and recreational areas_____ . ______ 25, 390 20, 326 45, 718
Wildlife__________________________._ 4, 187 127, 777 131, 964
Reserveir and water supply._ .. __ . _ .| _.__..__ 11, 502 i1, 502
Total. o ___ 29, 577 | 159, 605 189, 182

Siate land:
Parks .. _____ .. 2, 385 5, 358 7,743
Wildlife__________ . ___ 4, 761 14, 622 | 18, 783
Total o el 7,148 19, 380 26, 526
Grendtotal > _._________________ 36, 723 178, 985 215, 708

! Compiled from verious Federal and State Reports (13).
? County and municipal parks and wildlife preserves are not included,

habitats for wildlife and as sources of water supplies for irrigation,
power, and domestic purposes. Private areas also are used partly for
timber, pusturs, cultivated crops, and other purposes. The land cover
and variety of use are often attractive features for recreationists from
distant places.

Recreationul use of land is significant to agriculture for several rea-
sons. ILarge recreational centers provide markeis of considerable
magnitude for farm produets. Much land that is marginal for farm-
ing can he used effectively for recreation. This use of land affords
public revenues for maintenance of reads and loeal public services.
Recreational property is offen a source of employment and income
for locul people and thus strengthens the economie base of many rural
colrmunities,

Development of summer homes aud cottages in New England, the
Appalachians, the northern Lake States, the Ozarks, and the Rocky
Mountain and other western areas, as well as along the sea and gulf
coasts, rests upon a broad and expanding base. Varied personal pref-
erences have given many types of rural properties potential value for
recreational use. In recent years the trend has been toward increased
purchase of recreational properties by middle and lower income
groups. Many urban residents hiave returned to areas of former visits
to buy vacation homes and campsites.

In New England, the Appalachians, and the Qzarks, purchase of
couniry homes has followed periods of abandonment or changes in the
situation of former owners. For example, summes residents have fol-
lowed on the heels of a declining agriculture; they have not displaced
active farm operators. Insome New England towns, Tocal sources have
estimated recently thut in suramer half or more of the dwellings are
occupled by summer residents.  Flere summer residents have not halted
the general trend of reversion to forest cover which, on most proper-
ties, was under way before transfer to summer use. But they have kept

—
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some of the more fertile small-garden, orchard, hay, and pasture areas
open. Old farm buildings have been restored and many historie struc-
tures have been saved from collapse. Property values have been
strengthened and new income has been brought in. Here the “recrea-
tion industry” ranks high as « source of inceme.

Continued development of summer homes in New England and in
other regions with suitable naturul resources is probable and desirable.
In many rural aveas of the country, transfer of Jand to recreational use
and to tull-time residential use represents the best adjustment that can
be made. Fucouragement of use of land for summer homes by public
and private action, such as zoning, police protection, and necessary
public services can facilitate orderly development and minimize the
maladjustments that accompany change.

Somewhat similar to the use of land for summer homes in aveas of
temperate suinmer climate in the Northern and Mountain regions has
been its greater use in both the Southeast and the Southwest for winter
homes and vacation arveas. .\ significant part of the increase in popu-
lation and in income in Florida and Cualifornia has come from people
who seek warmer climates where more outdoor living is possible. FPeo-
ple are turning more and more to quiet spots in the country for out-
door living, either for n few weeks ench year or for full-time homes.

Although parks and other recreational areas have been expanded,
vecreational facilities have not kept pace with the demand created by
the present-day attitude toward outdoeor recreation and the increase in
Jeisure time. They show great diversity, both as to natural advantages
and as to accessibility to nwnbers of people. Millions of persons most
in need of recreational areas either cannot afford the facilities avail-
able, or they lack access to such facilities. A serious problem: is the
providing of recreational facilities in some of the thickly settled rural
areas where land and water are not available, or are not well-adapted
to such use. Further study of recreational nreas is needed to help malce
them available geographically and economieally to those who want and
need them.

RELATION OF LAND USE AND OWNERSHIP

The character of its ownership affects the use and treatment of land,
its improvement and development, the stability of its management,
and the kind of action needed to keep it on a permanently productive
basis. Thus, character of ownership is a significunt factor in the Jand-
use situation and outlook. Private ownership, which accounts for more
than 70 percent of all the land in the United States, is necessarily
influenced mainly by refurns.  As a rule, agriculture must yield in-
comes (without long waiting) that will cover costs, iwluding interest
on investment, and will give operators u living wage. It therefore
centers on those enterprises, crops, and livestock, that will produce
adeguate returns annually or, at most, within a relatively few yeurs.

Approximately 1.342 million neres of lund, including both rural and
urban areas, ure privaiely owned. Private lund assessed for taxation
on an acreage basis males up almost seven-tenihs of the land wreg, or
1,326 million acres (fnble 17 and fig. 10). This represents ihe bulk
of the private land, #s only about 10 million aeves of urban Jand are
assessed as Jots and are not reported in sereage. Relatively limited
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Tarry 17.—Acreage of land by classes of ownership, United States,
1949

; Percentage of
Classes Acreage total

Private land:2 ‘.Milh‘on. ocres Percent
Private land asscssed as acreage for taxation___| i, 326 69,
Urban areas assessed as lots : 10 0.
Areas not assessed (estimated) 0.

70.5

Indian land:2

Public land: 3
Federal langd
State land
17

495 |

Highway and road rights-of-way unaccounted for, I

10 [ .5
1,904] 100. 0

1 Compiled from State and Federal reports and records.  Suhject to revision.

# Private land includes individually owned, partoership, and corporate owned.

3 Davidson, R. I, Federal and State Rural Lands, 1952, (13, pp. 66-69).

1 Composed of highway and road rights-of-way not already vovered in private
and public land.

areas of private land are not assessed for faxation. Com letely ex-
empted private areas and other arveas not assessed probably do not
exceed 6 million acres,

Public lands—Federal, State, and Iocal government Iands—and
Indian land comprise approximately 552 wmillion acres, including
public highway and road rights-of-way not included in private and
public lands. Information concerning Federal and State land was
provided by an mventory of these types of public holdings. Exact
data for county and municipal Jands are not availuble. Therefore,
the total figures can be considered only as approximations. Small
areas of land owned by local governments may he unaccounted for and
estimates of private and puble land may include some duplication.
For example, in many aveas highway and road rights-of-way have
customarily been included in the total acreages of both the private and
public Jand tracts through which they puss. Only in recent years,
have acreages in vights-of-way been deducted from private holdings in
assessment and other Jand records.

Public records and reports prepared by State revenue, or State tax
commission officials for 40 States, plus data for the remaining 8 States
Trom various publications and public a encies, served as the source of
data on ownership, that is, on private Tand assessed for taxation. In
18 States data were available by major uses and grades of Jand. In
several States in the last fow years assessment rolls have been re-
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frorie 10 —Nearly all cropiand is privately owned ; only small areas ave pobliely
owned. These include some State, school, nnd Indion lands, and land held
temporarily for a specific public purpose. Aboub a {hird of the grazing and
furest lands are publicly owned; wueh of this is in arid and wouniaincus
areas that are not well-adupted fo fuli-lime agrientiural use.  Special-use
arens—parks, highways, reservoirs, and nilitary posts, which are on lund that
1as slight surface value for agricultere—make up & cousiderable part of the
publicly owned Jand.

viewed ; air photographs have been used to map and account for ail
land; and field inspections have been made fo improve clagsifications
and to envoll all property. Thus, the total acreages of land compiled
from assessment rolis probably ave reasonably complete.

The propoztion of privately owned land varies significantly by
regions, ranging from 80 to 90 percent generally in the KEastern,
Southern, and Central States {o 35 (o 50 percent in the Mountain and
Puacific States. In Stafes such as Muine, Vermont, Alabama, Florida,
Tndiana, Missouri, Ohio, Towa, and Nebraska about 95 percent of the
land is in private ownership. In Kansas and Texns more than 97 per-
cent is privately owned. In Arizona, Nevada, and Utah, Jess than 20
percent of the land is privately held. In Celorudo, California, Mon-
tana, and Washington more than 50 percent of the land is privately
owned.

Use elassifications of land for tax-assessment purposes made in the
eight Mountain States show the following: Cropland, both irrigated
and dry land. 37.3 million acres; pasture und grazing land, 134.9 mil-
lion acres; other private land. 2242 million acves: {ota] assessed, 1044
million acres, or 35 percent of the 510 million-acre land area.
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OwxNersHIP oF CrorLaxp, Pasture, axn Grazing Laxp

.\t present nearly all the cropland of the country and about two-
thirds of the pastwre anl grazing land are privately owned. Less
than 2 percent of the cropland actually used is publicly administered
und this is eliefly Indian Il More than a third of the grazing land
of the country ix either Mtate. Federal, or loenl-government lund.
Most of this public grazing and iz in the Western Stutes: it is avid,
of high elevation, or rougly, and i suitable for grazing during part
of the year only. Two-thirds of the forest land ix privately owned.

OF the 247 million acres of publicly owned grazing lamd used in
TIHO. about 256 million neves were federally owned ; 44 million were
Indian lands; and the remaining 47 million acres belonged to States
and eonnties. Open or nonforested grazing land covers 230 million
acres and woodland grazed covers 97 million acres of the publiely ad-
ministered grazing area. A clussification of pasture and grazing land
according to whether privarely or publicly owned is presented in
table In. About 35 million aeves of the publicly owned grazing lands
are reported by the 1050 Cenzus of Agriculture as in farms.  This is
about 7 percent of the total acreage of pasture und grazing land In
farms=. Pubticly owned Jand leased to individual farms and ranches
iz reported us in farns, while areas nsed under perit or in common
with others are not wanlly considered as furmland,  Three-fourtls
of the Indian land. or 42 million aeres, alo 13 inchuded in furms, This
inclndes the major pare of the Indian land used for farming and graz-
g

Compuratively few livestock operators in the Western States own
i fee simple all of the rangeland required by their livestock, Use of
Jeared land or of grazine permit~ in connection with VAryVing acreages
of owned Iand is i caminon ~ystens of grazine land tenure throughout
the West, Cantrol of graziug land varies from the stockman who
ownsno land to the operator who owns g home ranch and all necessry
rngeland, Between these two are many combinations of ownership,
Teases, permits. anl =oine wnnthorized use. Signilicant factors that
influence control and u-e are: (1y The varieguced puttern of private
and public Iandownership i the Wes=t: (21 loeation with rezpect Lo
watering places amd natural means of ingress sl egress o grasing
arens: e prrelase prices Jeasiug. aml periic costs= of laed s ¢ 81 forn
of Federal reservations of public land for public purposes: 1 3) extent
of public land availalie under various forms of permit=: {6} methods
of handling livestock on the runge: and (73 1o some extent the customns
of vceupation and wse of Jand since the besinnine of settlement in the

Wost,
Prootctivity axn EcoxoMic VaLve

It addition to the actunl ynantity and type of forage available. the
value of grazing on publiciy owned Jand {L'pvntl-: upon such faetors
as sen=om of uze and length of time the land can be used, availability of
water, accessibility as governed Ly topographic features and distance
to wrazing and hay land to be need at otlier seasons (6%, pp. 8-9).
The time and expense incarred in driving or shipping the animals back
and forth from the hame base to grazing aveas are important. Tracts
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Tapte 18— ajor uses of land in private and in public ownership,
nited States, specified years, 1920-50*

T2 millions of aeres]

: : e
i Private? i Public?

Tand use !__=_._..-.. R _____k_-..,__n._.____w.,_.,.___
| 1920 : 1930 . 1940 1950 , 1020 * 1930 I 1940 | 1950
F : H i .

Cropland 4_ _ ... .ou..... .. ;398 4091 396, 402 4! 4 i
Pasture and grazing land (non- | 1 i ; 1 | |

forested) 4400 4840 4760 4500 3101 274 2T
Forest and woodland 't 407] 431 393; 4060 160] 176 200
Special-use areas 3 Yoz 93 26 97, 20, 41 5L
Miscellancous other land 172l 62, 8% 57, G3 &l 42

3 7

i
1
|
:

Total "o .. .... i, 339}1, 3591, 353:1, 3424: SGGE 546 .-3.-32E
! ! 1

t Compiled fromn various sonrees, including State and Federal publications and
records and reports of numerous State agencies.  Total figures should be regarded
as approximations of the acreages of land held by private parties and public groups
and in different major uses rather than reanlts of detailed enumeration.

2 Private land includes all land owned by individuals, private groups, and
corporations. It includes the major part of the farm land and the urban and
residentinl areas of the couniry.

3 Public land includes Federal, 8tate, county, municipal, and Indian land under
Government adwinistration. Indian land comprised nearly 57 million neres in
1850. Considerable avreases of public land are includedl in farms and ranches
or uzed with them for grazing, hut most of the public land is not suitable for arable
farming,

1 The greater part of the cropland reported in public ownership is Indian land
and Btate school and other land leased to farmers [or fanning,

$ Towns, cities, farmsleads, highways, roads, packs, willlife refuges, water-
supply areas, and military lands.

& Land chiiefly of low value for agriculinre._

# Todividual items adjusted 1o tolal. The total land area was calculated as
1,005 millicn aeres in 1840 and prior years, hul adjustments made for absorption
by laree reserveirs and minor revisions in a fow Stale areas, reduced the total in
1930 to 1,804 milllon acres.

of Jund ecan be g0 seaftered that moving the animals from one to an-
other uses up the profit. Grazing values reflect to some extent not
only the value of forage. they tnke inte account also the size of areas
to be grazed, the scason of year, the number of weeks or months avajl-
able, and the distance from the operators. Whether the forage wil!
only support life or whether it will add weight to the wnimals grazed
is also 4 consideration.

Grouping and consolidation of permits ave reducing the expense of
moving the animals.  Allotments to individuals and small groups are
now encouraged and arce inercasing in certain arveus. Operators or
stockmen can add fences, wells, and even huildings to public land by
arrangement with the public land-management ngency that adminis-
ters the land. They can remove fences and buildings under the agree-
ment. In some instances, fences and even shieds or smull huildings
are added with public funds when it appears in the public interest
to do so. Reseeding and sceding of desirable pasture plants, and
removal of harmful and unceonomic weeds and shrubs, also are under
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way. Other conservation and vestoration work is done each year,
the amount depending upon the funds available.

The privilege of use of rangeland in the West does not always
insure the grazier control of his areas to the exelusion of others. Many
orazing aveas are used in common by several runchers who individu-
ally own, lease. or obiain use permits on widely scattered and inter-
mimded traets of land, among which may be public Jand, either State
or Federal. Grazing in common may have advantages over exclu-
sive contrel in many instances, as tl ere are savings in fencing and
othier costs and Jarger and more diversified grazing areas are availal -

Approximately 300 million acres are used under permit, and w.in
the 200 million acres rented, farmers and ranchers graze their livestock
on 500 million acres or more of private and public land that they do
not own.  More than 200 willion acres of pasture and grazing land in
farms are rented by tenants and part owners. ‘This includes both
private and public land leaged. Pasture and grazing land malke up
nearly lialf of the furm land rented by farm operators. Iarmers and
ranchers in the Western States who own part of their land rent muoch
of the grazing land that s rented. :

PHYSICAL FACTORS THAT AFTFECT USE

Trze of Tand in the United States conforms generally to certain nat-
ural rather than to State and county hounduaries, Laund use areas can-
not be designated aceurarely by political boundary lines, Jlowever,
the Major Land Use Map, .#) . amd the Type-of-Farming Map (51),
recently prepared in the Bureau of Agriculinral Eeonomies, show

the relutive boundaries of the main regions in the Uniled States.

A generalized copy of the mnap <howing the major uses of land in
the United States, published in 193t is preser ed in figure 11 to help
provide a backgronnd for discussion of the physicul factors that
wiluence the use of Jand.

The overall pattern of lund utilization is alfected by physical, eco-
nomiec, and sovial vonditions. Within the framewark of the require-

Tigrnk 11L.—The major Inod use repions of the United Siates tury from small
semidesert reglons like number 34 in the Sootbwest, which furnish little in
the way of goreienltura! or forest produels to (e large goriculiural regions,
1, 2, and 8, in tbhe Xorth Central States and in Texas, where balf to three-
fourthis, ur more, of 1he land is used for erops.  The proportions are shaoilar
in ndjacent regious, 4, 5, 6, and T, in the Great Plains States, but the rest Is
alipost enjirely in pustere,

Between (hese pxtmanes are many varinlioos. In the Bastern and Scuihern
States, & 0, 10, 11, 12, 12, and 13§, about 2 third of the land is in crops but
the minger part of it is fa forist, Muoeh of the eropland lies in the valieys rod
basins.  The proporiion of cropland is even less In parts, 22, 23, 24, and 25 of
{lie Lake States, Maine, and the Southern eogstal fides ater areas,

Tn the fuorested mountain areas of the West, 206, 27, and 28, cropland makes
upr less than 5 pereent of the Iawd aren. Furestey and grazinzg sre predomi-
pant uses,  In eontrast, in the arid parts of the Sovibwest, 248, 30, 31, 22, and
34, eropiand is only about 2 percent of ihe fotal and is confined atmost ex-
clusively to irriguled land. The remsainder is in rangeland. Muoch frri-
gated and dry-lund farming s earcied on in the sreutly diversiied I*acitie
valleys and piateaus, regions 19, 20, and 21,
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ments for Jand established by the needs of a diverse economy, such as
our own, the physical faclors that affect Jand use become increasingly
significant.  “I'hese factors Jurgely determine the Jimits of the produe-
tivity of available land resourves. as well us the costs either of intensi-
fying nses or of bringing new lands into production,

Altitude, topography, climate, soils, loeation, and relation between
land and water, either singly or in combination, prineipally isfluence
the use of land and its production. It is estimated that about a tenth
of the Jand in this country lies at an elevation of 6,000 or more feet,
about a third is between 2,000 and 6,000 feet, and almost three-fifths
is less than 2,000 feet. \x elevation rises. the growing seasou shortens,
Most of the Jand above 6,000 feet is rugged mountain Jand, suitable
mainly for grazing and timber production. Only here and there nre
areas adapted to cultivated erops,

The length of the growing season and the fertility of the soil also
mftuence signiticantly the nse and produetivity of lamd. 1lowever, the
extent of rainfall and the supply of water are the prime physieal
factors that limit the suitability of Iand for agricultural production.

WATER axp Usg or CrorLaxp

Several signuicant intervelationslips exi=t between u=c of eropland
sl water. These include Himits on lands wsed for ereps in moisture-
deficlent areas: problerus of exees~ water in wet-land areas and those
subject to averflow; vegetal cover in prelation to sedimentafion ad
~Mremn flow s condition of Tand in relution 1o gromul water: velation-
=iy ol ground water to supplewental irrigation nud domestic water:
mind deainuee and ~oil= in relation to sadinity.

Bared priveipally on precipitation, the countey ean be divided agrri-
calinreally into two main part= - the East and the West, The dividing
Ene approxinmtes gitade 1000 aml the 20-ineli preeipitation zone,
Fhe elinmate of the Fast Is nninly hunid or subliumid ; the West may
be characterizn! s~ arid or seminrkl except in the Pucilic Northwest,
parts of the Columbin Plateau, and mountainons areas af higher alti-
tudes. The East Turther divides into vegions aecordine ta latitudes
and temperatares, Although these conditions alsg influence types of
agriculture in the West, they are overshadowed by the exient of rain-
fall aid the snpply of water for irrigation,

Dratvace anp Froop CoxtroL

In ecantrast ta the moistnre-deticient areas of the West, on large
aereages of lund 1o the Faet and Soutl, water is overabundant at
certain seasons for efleetive wse. Tlere drainage and flood protection
Leecame the prineipal problens relating 1o water,  Owr country in-
cindes within = bonndaries 125 million acres of ndeveioped wet arul
swamp lands which are subjeet to overtlow, With proper drainage and
protection, an estimated 1wotfth= of this geen, or 5t miliion Heres,
wonld be physically suitable for erop or pasture use. The remainder
would be valuable ehielly for fove~t and wildiife wse .2},

Areas of exvess water arve to be found principally along the Atlantic
sephoprd, the Gull Coast, wod the dowlaneds (et boimed the Larger vivers
in the Coastal Plains, and in the flal piains and depressions in the
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glacial areas of the North. Although substantial areas have fertile
soils and would be suitable for crop production if drained, cleared, and
protected from floods, many large areas have imperfect natural drain-
age and would be of question;%le quality even though drained and
otherwise improved. Improved techniques of drainage and clearing
have increased the feasibility of reclaiming wet lands with inherently
fertile soils and good natural drainage (fig. 12 and table 19).

AGRICULTURAL LAND IN DRAMAGE ENTERPRISES
- AGCREAGE.JANUARY 1,1950

UNITED STATES TOTAL
1oz 68333t { DOT=10,0C0 ACRES
g PAl AT ST Be L,

4 grrdmfuint f@ twoes 8 R wie W:oamc sh C o i th rep trwna

Froune 12~More than 100 million aeres are included in organized drainage en-
terprises.  About four-filths, or 82 million neres, are improved. (f the uaim-
proved land, 4 millien acres are classilicd as sunitable for development.
Approximately G0 million acres ouiside of organpized districts have Leen
improved by farm drainage,

Tavre 10.—.lgricultural land in drainage enterprizes, United States,
specified years, 152050

Improved land
Acroagre in
enlerprises

Acreape Percentage

1,000 acres | 1,000 acres Percent
63, 195 44, 288 67.
1030 o e eaao 84, 408 63, a14
100 i e - : 56, 967 7, 389
* 102, 688 382,138

177, 8. Bureau of the Census, Drainnge of Agrievltural Lands 1040, table 1,
page 1; (55) end Drainape Agrienltural Lands 1950, Vol. 4, 1952, table 1, page 2
@7). .
¢ 1JIm-]udc".a. 4,109,573 aeres reported dreined by irrigation enterprises. )

* listimate brsed on inerease in improved land 1930 to 1940, and increase in
lund in drainage enterprises, 1940 1o 1950,

25068¢—53——3
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Axrtificial drainage has been provided for more than 100 million
acres, but about 30 million acres of this land needs additional .
provement if it is to grow normal crops each year {2). Of the area
drained, more than 8% million acres are improved. Many million acres
of the best Jand in the Corn Belt and Mississippi Delta have been de-
veloped by drainage. Additional areas of fertile land in the Missis-
sippt Valley and _Ehe Atlantic and Gulf Coastal Plains could be re-
cluumed when justified by demand.

Tarming practices and type of eropland use in the npper reaches of
a watershed may materially affect the extent of downstream foods,
scouring, sedimentation, stabilization of stream flows, maintenance of
channels, other problems of drainage, and quality of water, us well as
the underground-water level. In developing any comprehensive pro-
gram of use and eontrol of land and water. these interrelationships
must be tulen into aceount. In the lower reaches of many rivers,
depositions of silt from flood waters are often beneficial and overfiows
may not damage the Innd. But frequently the land is seriously de-
pleted or ruined Lecause of scouring, movement of soil, and obstrue-
tion of drainage outlets. Thus the fertility of the land is lowered and
the eapacity of storage reservoirs is reduced.

The degree of flood protection that may prove ceonomically feasible
for agriculinral land varies from essentially complete protection pro-
vided by a system of levees, supplemented Ly upstream reservoirs and
watershed-freatment measures, to partial protection which merely
reduces frequency of flooding in the crop seagon but whicl may permit
an inereage m the value of agrienltural production over that otherwise
possible. Lands affected by fload-control projects are riven protection
which ranges between these extremer. The high degree of control
necessary for urban areas is not so esszenlial for agricultural Jands and
reasonable use muy be obtained in the latter, even though protection
is provided only against the more frequent floods.

A close relationship exists ameng lood pretection. drainage. and
clearing of lands to be used for crop production. If additional fload-
protected lands are to he used for cvop production. an estimated 70
percent of these areas wonld have to be cleared.  Most of the new areas
of cropland also need to be drained to some extent.

InricaTiON

In the Great Plains and the Mountain States, the average annual
precipitation deereases from about 35 inches in ihe eastern Plains to
less than 10 inches in parts of the Southwest. It covers the transition
from a humid te an arid elimate. Crops that can be grown success-
fully at the minimum levels of rainfall are limited and risks are high.
Seasonal distribution of precipitation aleo influences markedly the
type of crops that can be suecessfully produced. )

About 40 percent of the 1and in the United States is markedly cle-
ficient in precipitation for wse as eropland. This consists largely
of the 740 million acres that have nn average annual precipitution of
less thun 20 inches. Although dry-land farming is practiced in areas
with precipitation near the npper limits of this ¢lass, operations nre
hazardous and summer fallowing of land is common. Additional
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areas in both West and Tast are subject to droughts of less intensity
and freguency.

In the 17 Western States, near)y 2 million acres of crop and pasture
land were irvigated in 1949 (fig. 13 and table 20). California and
Texas lead in number of acres irrigated. Much of this irrigation is
done by pumping water from wells. Colorade, Idaho, Utah, and
Washington also have large acreages of irrigated Jand and jrrigated
agricuiture is important in the other Mountain and Pacific States.
Of the Eastern States, Arvkansas and Louigiana lead in irvigation.

IRRIGATED ACREAGE IN
17 WESTERN STATES

MIL. ACRES

20

}5 II
0 II

1890 19060 1910 1920 1930 1940 1950

AASTED DM BaTa FROM CENSUSES OF dCRICULTURE —EXCEPT THAT DATL FOR AREAS IRRIGETED
I OERTD AND 120 ARE INTERPOLATED FROM CENSUSCT OF dRRIGATION FOR THRIE YEART

W S, DEPARTMENT OF AGRICULTURE HEG. t9083-X% BUREAD QF AGRICUETURAL [CONOMICS

Fisure 13.—In 1450 the aren under drvignalion was abopd 255 niillion acres.
Nearly 95 percent of this was in the 1T Western Xtates,  Sceveral Western
States Wave lnrge areas of irrizaied land, Many addicions nre being made,
botlt in extent and in leeation of irrigated nerenges, &8 pew projects are de-
veloped in the various draimage basine of the West.  lrrigation is {onercasing
also In the piee areas of the Nouth and e Eastery iraek-erop areas.

Production of rice in these States depends upon irrigation. Trriga-
tion of traock and frudf crops in Florida and other castern specialty-
crop and improved-pasture aveas has ineveased eveatly in recent years.

Lack of proper drainage and control of salinity also may hinder
development of new eropland in some irvigated areas. The need for
drainnge often becomes apparent when the «oil beeomes oo toxie for
crops because of alkatine accumulations. In areas that depend upon
pump irrigation, the costs of pumping. the drain on wulerground
supplies of water, and the rate of replenishunent ol undergronnd water
are all interrvelated with type of agriculture, use of cropland, and
irrigation practices.
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Tarce 20.—Acreage irrigated in the United States, specified years,
1890-1550

i
! Acreage irrigated ?
Year : i Total
i 17 Western | 31 Eastern
. . 1 States? i States
{

Y 1,000 ecres i 1,000 acres | 1,000 acres
L 3-31 ¢ S ! 3,632 | 85 8 717
g0 T oI : 7. 548 | 246 7. 789
YO e 11,259 l 5408 211, 667
1920 . ____... e e ——am——— 13, 883 | 5504 ¢ 14, 482
030 . oA e imcemm—m— - 1, 086 . 5603 11, 689
303, e . 17, 243 ¢ 740 17, 983
3950 - e et 24,971 ¢ 1, 517 25, 788

', 8. Bureau of the Census, Census of Agriculture, Vol. 1, parts 1 to 34,
(600 : Irrigation of Xgriceltural Lands 1940, {(56); and Irrigation of Agricultural
Lands, 17 Western States, Arkansas, Louisiana and Florida, Census of Irrigation,
Vol 3, parts 1 to 18, (35).

zAcreage icrigated as roportod by the asvricnitural consus for the year preceding
the date of the census, 1t should e noted that there are two official sources of
irrigation siatistics, {1} the census of agrienlture which has provided irrigation
statistics since 1850, and (2} the special census of irrigation cnterprises, begnn
in 1010, in the Stnfes where irrigation is most exteasive.  The consus of agriculiure
data for irvigated acreage are given in this table as they appear to be more con-
sistent with the acraazes of eropland and pasture reported vsed for the respective
venrs than the total acreare under frrigation {subject to irrigation} reported in
the census of irrization enterprises.

3 17 Western States, inciuding 6 Groat Plaing States, 8 Mountain States and
3 Pacific States.

¢ 31 Eastern States ineluding Arkansas, Touisinna, and Tlorida, The acreages
irrigated roported by the Corsus of Agrieultuee in 1050 for the three Rtates were
as follows: Arkansax 422,107; Logtisiana 576,775; and lorida 365,421,

SArkansas and Louixiana. Data for the other 29 Eastern Slates not available.

® Data for 1930 and 1820 for 17 Western States are interpolated from censuses
of irrigation for those years,

In brief, the relationship between land and waler 1s unbalanced
throughout large areas of the country. A good deal of (he land has tos
much water at certain seasons for eflective use; other aveas have too
little. Drainage, flood protection. and irvigation are ways of bringing
the bwo resources into better balance for move effective agricultural
utilization,

BeraTionsuIrs DETWEEN WATER AND GRazive Lanp

Water is necessary for growth of forage on rangelind as well as
for use by the livestock that graze the range. The enrrying capacity of
rangelund is determined primarily by preeipitation, which in turn
affects the type and density of grass and nther forage. Seasonality of
precipitation also affects use of rangeland. Arcas in higher ahi-
tudes furnish 3 to ¢ months of summer grazing. Foothills and pla-
teaus ave availabie threughout much of the yeay, although the rate of
growth is usually net sufficient to earry animals for more than 6
menths.  Desert and winter ranges are usually areas of low rainfall
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and low productivity, althongh they provide forage when other sources
are scaree. Irrigated or other tvpes of improved pastures and lhay
lands form a necessary base for successfnl use of rungelands.

In the more arid range areas, rangeland has little value for grazing
unless water from wells. ponds, and water holes is available for live-
stocks within reasonable distances.

Signifiecant velationship between grazing lund and water is that
between Jand cover and water runoff. Improved vegetative cover is &
recognized method of stabilizing stream flow and reducing damages
from erosion, sedimentation, and flooding. Improved cover may serve
multiple purposes in reducing runoif and conserving moisture on the
range. Although some of the reduction in surface vunofl may be partly
counterbalanced by increased subsurface runoff, the quantity of water
available for production of gruss is likely to increase. Increased infil-
tration may also improve ground-water levels,

INFLUENCE OF FORESTS

The refationship between cover and water runoff in the case of for-
cst Jands is similar In principle to that of rangelands. Iniproved
forest cover reduces rapid surface runoll and slabilizes streain flow
{&7). Smee its initiation, a prineipal justification for a national for-
est program has been s relationzhip to stabilization of streum flow
and reduction of floods 1 navigable stream=. Inereases in frequencies
and magnitudes of {loods in originally forested aveas have often been
attvibuted in substantial part to the clearing of extensive ureas of
forests on the headwaters.

ECONOMIC AND OTHER FACTORS THAT AFFECT USE

The acreage of Jand (hat is needed for production of food. fiber, and
other agricultural materials depends principaily upon domestic de-
mand, productivity of {he land, hivestock production per unit, and
extent of foreign trade in farm products. I probable fature trends
i acreagres of crop and pasture Innds are to be estimated. it is fivst
necessary to explore the effeet that thexe faetors will be likely to have
on fature needs. In studying these influences, it should be neted that
the diet of our people has changed to some extent during the Tast three
decades and thal, because of this. <hifts in acrenges of cortain crops
have been made.  Bab in recont years the per eapita acreame utilized 1n
producing food for domestie consumption has changed vory litile,
although the total acreage probably will continne to inerease gradu-
ally to care for the needs of the growing population. nnless crop vields
per acre and livestock produaction per unit are increased substantially.
Temporarily lavge stocks. such as those accumulated in 1848-49, have
tended Fo be evenerd out hecause of later fluctnations in production,
expanding requirements, and development of better methods of dis-
tribution and storage,

SizE oF PorrraTioN

In the years ahead, the population of the United Stales is expected
to Increase considerably over the 1952 population of 134 illion per-
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sons {59). According to a projection assumed by the President’s
Materials Policy Commission in consnliation with the Burean of the
Censns with medinm growth by 1960 our population will be around
171 million, and by 1975 it may be 193 million or more {69, Vol. 1, pp.
6-7 and Vol. 3,p. 68) 2* But study of available resources shows that,
with present eﬁiencies in production, and a continuation of current
progress in improvement of agricultural land, many more people
could be supported on good diets, with the nse of only moderate addi-
tions to our tillabie land and improved pastures.

TreNDs 1IN DIETS

During the 1940’ the average diet improved markedly. If high
levels of employment and income are mainfained in the 1950’s, some
further advances in dietary levels are likely to be made, imecluding
the spread of better diets to more income groups. Recent studies
show that changes in demand for food are closely related to employ-
ment and income (5, 63, 69, v. B, pp. 63-64). An adequate diet at
moderate cost, as described 1 publications issued by the Burean of
Human Nutrition and Home Keonomies, for the 1952 population of
158 willion people, would require the equivalent of 90 to 92 percent
of the present acreage of cropland with average recent crop yields.
But shifts among crops wonld be desivable to permil more fivestock
prodnets, fruits, and vegetables (67). The liberal dief descyibed by
that Bureau for the 1952 population, would necessitate considerable
increase in consumption of livestock products, particularly milk and
milk products and high-grade meats, and probably would reguire a
shitt of several million acves from crops in plentiful supply.

From 70 to 80 percent of the harvested cropland of continental
United States is used to produce food for human use and feed for
livestock. Of the total used for food and feed, about three-fourths
is used to produce livestock or livestock producis for foed. Hence,
changes in diet that affect consumption of livestock and livestock
products greatly influence requirements for Jand. From 1910 to 1935
several significant changes ocemyred in the character of consumption
of farm products. Consumption of cerenls and potatoes for human
food decreased and per capita consumption of fruits and vegetables
increased. 'The latter foods, however, regunire relatively small aere-
ages of cropland. Ceonsumption of dairy products increased, except
for butter which decreased; per capita consumption of fats and oils
increased; and per capita conswnption of meat, poultry, eggs, and
{ish alse increased, especially after 1940.

A study by the Bureau of Agricultwral Feonomics of the food re-
sources available to meet these different standards of diet published
in 1948 concludes, with respect to Jand resources, that with average
1941435 yields about 160 million people could be fwrmished the aver-
age 104345 civilian diet from the then used cropland equivalent (9).
Further, with the 194145 yields and the necessary changes in produc-

¥ These are called the 1052 mediom projections of the Bureau of the Census and
were Based upnn recent frends and cerrain assmmed factors of population growth.
If these factors ehange from the present outlook or differ from those used, then
populativn may vary upward or downward from the estimintes cited, .
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tion of individual products, about 140 million people cculd have the
liberal-cost adequate diet from the then used eropland resources, about
170 million the moderate-cost diet, and 200 million the low-cost ade-
guate diet, described by thie Bureau of Human Nutrition and Home
Feonomies.

In the aggregate, however, from the beginning of World War I to
1952, the per capita acreage required for production of food increased
only slightly because of increased yields per acre. The acreage needed
to supply domestic consumption of cotton was fairly constant for
several cecades before 1929 but during the depression of the 1930,
and in later years, it declined somewhat. Reasons for the decline
were increased yields per acre, substitution of other materials for
cotton, and othet factors. Domestic consumption of tobaceo increased
steadily and this vesulted in a noticeable increase in acreage.

Ecoxomies 1v CONSUMPTION

Since 1941435, the period for which these estimates were made,
consnmption in the United States has ¢changed even more than was
indieated earliev.  Although Important from the viewpoint of nutri-
tion, the increased use of froits and vegetables does not increase the
requirement for cropland in the same degree as does the shift to live-
stack products. Dut the shift to fruits and vegetables is a considera-
tion in certain irrigated and druined areas and in other areas adapted
to production of sueh erops.

Irom the viewpoint of land requirements, the trends indicated ubove
arc more than a change toward a more adequate and palatable dief,
As a whole they judicate a shift to higher rather than smaller per
caPifa acreage requiretnents, becanse of the Jarge acreage needed to
produce livestock products,

The per capita acreage of cropland used in densely peopled coun-
tries such as Germany and Jupan is small, despite the fact that these
countries depend very little upon foreign sources of supply. This
small per capita acreage is possible because consumplion of livestock
and other products which require Jarge aereages of lnd in proportion
to the quantity of food produced is low and hecause of methods of
production which result in a much higher vield per aere than has heen
achieved lieve. Althougl we have made grent progress in ncreasing
produetion per acve of crops and per unit of livestock we now use Jess
grain and potatoes and more livestock products, Tactors whiel tend
t{) increase requirements Tor agricultoral Iand rather (han to reduce
them.

RepucTioy ™5 Acreace Usep ror SuprorT or Horses ANp MULES

Since World War. I, substitution of mator vehieles and tractor
power Tor horses and mules in eities, towng, and on farnw bas released
more than 70 million acres of arable land and aboul 50 million acres
of pastureland formerly needed (o produce feed for horses and mules,
The sharp drop in numbers of these animals since 1939 has released
24 million acres. Large acreages of pastureland have been diverted
from mamtenance of worksiock to production of livestock products
for human use.
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Mechanization and other advances will probably further affect land
use in the next few years. But additional mechanization cannot con-
tinue to release as large acreages from production of feed for work-
stock to other uses as it has done in the past. As the limit of substitu-
tion of mechanical power for horsepower is approached, more crop-
land will probably be required.

QuanTITIES OF LXPORTS AND IMPORTS

Until the early forties, acveages used to produce agricultural prod-
ucts for export had shown a downward trend. From a peak of 64
million acres of harvested cropland so used in 1921, the acreage culti-
vated for production of exports fell to a low of 13 million acres in
1941. From 1943 to 1952, under the impetus of lend-lease and mutual
aid programs, acreages devoted to exports approximated those of
1910-20 (49), averaging about 43 to 48 million acres a year. Judging
by past trends i1 exports, year-to-year fluctuations with upswings anc
downswings in line with demand and snpply and exchange factors
may be expected.

Agricultural products now imported that could he produced here
satisfactorily are moderate in terms of acreage required. Imports in-
clude coffee, copra, bananas, tea, silk, sugar, jute, sisal, rubber, and
some types of wool, cotton, wheat, vegetables, fruits, and seeds. Some
of these products require a semitropical climate and their production
is not commercially feasible in this country. All the agricultural im*
ports that conld be produced satisfactorily probably wonld not ve-
quire more than the equivalent of 13 to 20 mllion acres of cropland.

Agricultural exports from 1951 production yrere valued at approxi-
mately $4 billion, probably an all-time high in {nfal value. But in
1952 the total value of exports dropped to $3.4 billion. Total receipts
from agricultural exporls averaged $3.5 billion for 194751, and were
higher than that for any other 5-year period in our history.

Although in recent years exports have heen persistently high, from
1920 to 1943 they showed a declining trend in relation to total farm
production and income. In 192024, agricultural exports valued at
shipside were equivalent to 23 percent of cash receipts from farm
marketings. During the interwar and the immediate postwar periods
the relutionships were as {ollows (48):

Calendar-year averages: DPereendages
1020-24 23
1055203 17
103034 13
1035-39
1040-44
104548 1

This relationship overstates moderately the importance of farm ex-
orts, as the export value of farm products exceeds the farm value
y the amount of transportation, processing, and other charges.
Trom 1939 to 1941 the value of agricultural exports was low.  After

World War 1I the value of these exports rose rapidly, rellecting the
disruption of agriculture in Western Burope and extensive foreign
aid duting the war. A large increase in quantity and a larger in-
erease in price contributed to the rise after 1041.
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Foreign aid has been a factor in the larger volume of agricultural
exports during the Jast 5 venrs. But the percentage of agricultural
commodities Ananced directly by aid funds has declined steadily since
1949, TIn 1951, only about 80 percent of our exports were bought
with zid funds.

In recent years agricultural imports, similar to agricuitural com-
modities produced convmercially here, together with all others inter-
changeable to any significant extent with such commodities, have
mnged from 40 to 30 pervent of the value of all agricultural imports.
Imports not produced commereially in the United States, such as
natural rubber, coffee. bananas, raw silk, tea, and spices make ap the
remaining 30 to 60 percent of the value of agricultural imports.  Alto-
gether the value of agrienltural imports into the United States since
World War IT has been about S0 percent of the value of agricnltural
exporls.

Cror axp Livestoek Propucrion Per Uxir

From 1948 to 1952 crop production per acre in this country was the
greatest of record. The sharp increase in production per acre and
per animal unit of livestock since 1940 has been a major factor in
the high levels of farm production in the last decade.

Broduction per acre and per unit of Jivestock averaged 28 and 12
percent greuter, respectively, in 10439 than in 1935-39 (fig. 14).
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Frarpg 14 —~—Fevorable weather has eanlvilntied sampewbal o the sharp rise in
Turm produclion in recost years, ot crealer use of ferilizer, hetior seeds,
betior manggemoent of livestoell, and adontion of other improved praetices bave
been (e mador rensens, The total acreage of land wsed for crops huas i
ereased very Httle in the last 50 years, bat the signifiesnt improvements wede
ant) the substitution of beltier land for poosr lapd bhave helped (o meet the
demands for more food.
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These sharp increnses in productivity are an unprecedented departure
from previous trends. Usually changes in farming develop slowly.
Often they pass unnoticed until the record for some years is examined.

Back of the higher farm output lies a combination of forces. Not
only have crops been shifted to better Jands both on an area-wide basis
and on individual farms, but considerable acreages have also been
improved by drainage, ivrigation, and seil-building practices. Greater
use of fertilizer, lime, and improved seeds, control of insects and
diseases, better feeding and livestock bveeding. mechunization, and
timeliness of operations were all factors in the larger ontput.

A word of cantion is oceasionally heard lest ve become too compla-
cent about our progress in agriculture. For example, T. W. Schultz,
in hisbook “Production and Welfare of Agriculture,” says that «, . .
farming in the United States taken as a whole does not come near
meeting the standurd of efficiency set by the American economy™ (40}.
A recent study of crop yields made at Cornell University concluded
that these yields are the net remult of many diverse torces, some of
which cannot be confrolled, and whose cffects cannot be measwred
separately {30).

Present CoXPITION OF AGRICULTURAL LaND

In the last twe decades furmers have seen their per acre vields in-
erease at an average rale of 1 percent a yewr. These higher yields
resulted from the use of more fertilizer and better seed, and improved
practices of cultivation and barvestiug. The guestion now is whether
they can be continued indefinitely without inereased expenditures to
maintain the agricultural plant and to permit its utilization to capac-
ity.e

‘otz Erostox axp Frrriny Stroarion.—The expanded production
of grain and forage in recent years increased the drain on our land,
Tncreased use of {ertilizer. manure, cover crops, plant residues, and
better farming practices were not suflicient to prevent continuing de-
pletion of Jand. Rather. depletion has been partially obscured by the
mereased yields that have resnlted from improved vareties, better
practices, and more favorable weather (3, 77, 373,

It s estimated that even before World War 1T, sol) was lost from
cropsaxd ot an annval rate of 5.9 tons per acve in the novthern Plains,
7.4 tons in the Lake Rtates, and 15 tons in the Corn Belt. In the
Southern Hfates the rate of soil Joss, as indieated by changes in Jand
use, lias been reduced, but the average for the country as a whole
showed an increase of 3.4 percent in 19434 over prewar (/7). From
1042 to 1949 these Josses were aggravated because of the expanded
acreages of wheat and of intertilled crops, even though greater atten-
tion was given to conservation practices. The greatest increase in
loss, 6 percent, was an the Corn Belt (29).

® A recent study of crop yields made at Cornell Universily cautions araingt
conciuding that this can be done. The conelusion reached there was that the
many vavinbies that indlneses yields nre soeh as o preveat measurement of the
separate effects of erosion, deplelion of =oil, improved varieties, bettor farming
practices, and weather, and hence that generalizations concerning the course ot
caose of changes in rields were open te quesiion (86),
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The Soil Conservation Service estimates that about 10 percent of
the present cropland in the Midwest should be used only for grazing
or in limited areas as woodland. Another 10 percent can be safely
used for crops only in oceasional years (74, pp. 34-107), and much
of the remainder is so subject to erosion or depletion that it ean con-
tinue its present level of production only 1f =oil-conserving practices
are established. ) )

In any case. if the higher productivity of recent years is to continue,
accelerated adoption of soil-conserving practices, including shifts to
less intensive use of eroplands subject Lo evosion, conservational man-
agement. and fertilization of lands remaining in crop production are
likely to be needed (48,6.2).

OF the cropland in use in 1949, the Tnited States Department of
Agriculture e~timaied that something like half j= subject to erosion in
greafer or less degree. Despite more than a decade of widespread
application of lime, phosphate, and other fertilizers, and such prae-
tices as contonr farming. Strip cropping, terracing. and turning under
cover cropy, farmland still needs grenier use of all these materials and
practices. To prevent further deterioration, sonme 43 million acres
of land now in crops shonki be shifted to hay. pasinve. and forest, and
eonservation practices should be adopled on much of the remainder.

With good conservation methods. ahout 563 milllon acves of our
present cropland, 100 mitlion acres of Jand now in open pasture, and
g0 millien acres of woodland. conld be safely used as permanent crop-
Jand. Thus tand zuitable for enltivation totals approximately 485
million acves, aswming clenring. drainage, and irvigation where neces-
sary, A additional 95 million acres of pasture and wondland are
classified uz fairly well snited for lmited or pecagional culfivation in
rotation with bav and pasture. In ease the prodocts from this acreage
are needed, provided ~ome improvements are made nnd conservation
practices are wsed to prevent rapid loss of ~oil (24, 44, 69, v. 5, pp.
-2,

CoxsrrvaTioy Nerpe—Land use capability and coil surveys show
that about 90 pereent of the estimated permanently aralde avea will
require a great deal move protection than it now gets1f it is fo be main-
tained regularly In caltivation.  Aceording to estimates of conserva-
tion needs prepared by the United States Soil Conservation Scrvice,
essential protective measures for cropland are as follows: {1) Cover
crops pnimdly on S million neres: 21 green-nuonire erops on 53
million acres: awd {3) crop rotations on 219 million acres (73, pp.
12-13).

If these measures are to be earried onb, a reduetion in grain and
other soil-depleting crops will be neces~ary fo permit planting cover
and green-mannre erops and to in-(all rolations conlaining hay and
pasture crops.

I{ the requirements Tor profeclion and maintenance of the land are
to be met; 2t will mean slowing down production not only of grain
crops but of other enltivated crops. An equivalent of 20 imiilios acres
or more of cropland is estimated (o be necessary to permit working
space for proper rotations witlh yvear-long cover and soill-improvement
crops to maintain and inerease production.  Otherwise, present pro-
duction rates cannot be maintained nor ean needed increases in pro-
ductivity be achieved.
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Cover and soil-improvement crops would make suitable for ocea-
sional cropping much of the eroded and depleted mogerate]y sloping
land. In the Jong run, this treatment woulkl be less expensive than
developing new land by clearing, drainage, or irrigation DBut shifts
of many steep slopes and rough or rocky areas permanently to grass
and trees would be neceszary.

Studies of the economics of crop rotations, land use, and conserva-
tion in Town show that much can be done in controlling erosion by
substituting vegetative cover for mechanical structures, and soil-im-
provement creps for other sources of nitrogen and organic mafter
neecled to maintain seil fertility (22). TRecent studies in Iowa, Penn-
sylvania, and North Carolina alse indicnte that good land use and
systems of conservation farming may well be considered as alternatives
to development of new land. Investment opportunities under these
various alternatives desevve careful study if facts are to be availuble
for decisions on needed farming adjustiments, conservation measures,
and future development of new land (23, 34).

On all farms the system of farming <hould be planned in accord-
ance with the character and condition of the land. This planning
should include: (1) Rotations with adeqnafe proportions of the erop-
land in legume-grass-hay. pasture, and cover crops to help conirol
erosion and hmprove or mmntain erganic matter, tilth, and fertility
of the soil: and (2) water control through the use of proper water-
disposal practices, such as gruss waterways, conlowring. terracing, and
tile and open-diteh drainage. Adoption of conservation practices
alone will not jusure satisfuctory incomes on all farms. Bnt as a
rule, the praetices mentioned, together with proper size of business
and efficient management. will improve incomes aver previons levels.
A effective mainfenance andd improvewent program covers a great
deal more ihan just keeping the Iand from washing or Mlowing away.
It involves many problems of fertility. soil structure. and rainage,
Much information about the practices needed to cope with these prob-
lems is available.

Pasrorr axp Raxer Srrrarrox —Forage produced on pasture and
rangeland nakes np a =ubstavtial pavt of the feed for production of
meat. wool, and other Hyestock produets in the Western States.  Same
western rangelands have sufleved throwgh averuse. This has dam-
aged many of the highly valuable watersheds where irrigation agri-
culture is located.

Overgrazin:, depletion of grarces, and resnlting erosion of grazing
land has been less of a problem in the huniid East than in the more
arid West. With the elearing af forest= in the East, the introduced
species of grasses tended {o replace the native grasses and the grazing
Innd was ineorporated into farin=. Here pastures were xecondary to
feed erops as a source of forage for livestock.  Prolonged droughts
did not oceur or wore infrequent.  Nevertheless. throughout the coun-
{ry, overgrazing and neglect have caused erosion and displacement
of good grasees by weeds, poor grasees, aidd brush.  The spread of
poisonous planfs, such as halogeton, poses a new threat to western
rangeland.

Brush, such as mesquite, prickly pear, sagebrush, and similar shrubs,
algo tends to develop with overgrazing. Some 30 million acres of
Texas rangelands are badly infested with mesquite, and over 20 mil-
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lion more are seeded with it. Tu all, mare than 70 million acres in
the Sonthwest are brush-covered where 235 vears ago there were open
range and good stands of grass,  But weed-killing chemieals and me-
chanical means offer promire for vontrol of these and other types of
mndesired growth. if properly used. Their cost and the expense of
thorough appleation Timit wore widespread use (7, 68, 87},

Cutting with heavy power brush mowers and choppers, use of heavy
rollers and drags. power saws, bulidozers. pullers, poicons, apd con-
trolled burning are all effective and have been stieces=Inl to spme extent.
But the problem is to find an economical way of destroying the brush
with the least damage to land and good forage plant=. For example,
removal or burning of Lrush may remove s0il and organie matter,
leaving the land bare acd cansing serious erosion. Reseeding is often
neceszary.  In many instances, however. native grasses have come
i fairly wapidly following elearing or burning. Livestock gains on
the resulting improved rangelawd ave generally reported good.

Experiment stations and ranchers ave testing and observing several
brush-control practices,  The ngricultural conservation program and
various public land-management programs are cooperating with
ranchers and farmers in spreading suecessful brush-control and re-
moval practices.  Several million weres hinve been epvered already and
more work iz planned.  Capital and eperating investents for brush-
control and rangeland improvement are high cempared to the value of
the land per aere (81.87).

For decader in the western natural grassland aren. which has a
rlimate that ranges fram arid to sublamid, extensive areas of publie
land were available Tor relatively uneantrolled arazivg, The numbers
of livestoek that vould be earried in periods of bel rainfall proved
Dipo=sibile daring dronglic avd resnlted in overgrazing and depletion
of vegetation. :

The wumber of Tornge-conswaing livestack has een high in recent
yers but favorable weather, improved pastoves, and adopbion of
Lot ter manageimenl aiel coliservation ]lI‘:lt'lit'{':& lutve made pasture and
range srens better able to with=tond intensive n=e.  Overgrazing and
depletion of the forage base iy oeane foday inosoe areas. even
thouah average production of forage on the vange a3 n whole has
remained fairly high, The increase in numbers of cattle has been
eapecially Tigh in the northern Phins and the adjoining Mountain
State~ where peroaoes of winat alo Jnereised greatly,  The unnbers
of Dve-iock that van Lo crried in the future 931 depetdd maindy upon
the raintall wud moisture conditions that will prevail in the nexe fow
vears and wpon prompt wetion by farmers el ranelers to prevent
severe dmnage 1o the range. espeeially in the event of drought,
Whether additional range avews <hould be elosed temporarvily to graz-
g i the next few yems= (o permit restoration, or whether, beeause of
favaruble westher, the gther improved proageamns of range managenent
and conservation will be enough to prevent additional damagoe. sta-
bilize eonditions, and permit mereased prodoction of forage eannot
now be foreseen {(#8).

With far improvement amd developroent of treigated land, & con-
timrotisly inerea~ing proportion of the totil feed =upply fn the West
lias come from Mnemland, Bot (he feed obfained fron rangeland in
the West still amounts to half the tolad Leed for all Divestock.
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EXPECTED TRENDS IN REQUIREMENTS FOR AGRICULTURAL
LAND

In making a long-range estimate of the acveage needed for pro-
duction of food and fiber, the economic supply of land must be bal-
anced against the demand for land and its products. The first step
in this process is to determine the extent and nature of the effective
demand for Jand and to gage this demand in terms of acreage require-
ments. Once these requirements for acreage have been determined,
the problem becomes onc of finding suflicient Jand to meet them. This
may call for more eflicient use of the existing economic supply of land,
additions to this supply, or recalenlation of acreage requirements in
terms of price levels or institutional arrangements that may be needed
to bring new lands into use or to make the available supply suffice.

This section discusses the supply of land available for use in the
United States and the extent to which this supply can meet the nation's
demand for food and other products thak come from the land, In
discussing the requirements for land. the requirements for production
of food are emphasized.  However, the requirements of land for pro-
duction of fibers, other nonfood crops, and other essential uses must
also be considered.  Some of these requirements involve multiple land
uges. Others involve interchangeable uses or uses that may be in con-
fliict, depending upon the extent of the demand for each use and the
relative emphasis placed upon the use of conservation practices.

Tae SurrLy or LaxNp

Viewed in the aggregate the economic supply of land must be meas-
ured in terms of use or productive capueity rather than in terms of
physical area. The extent of this supply depends upon the operation
of muncrous variables. It refleets the physieal supply of tand that is
both available and suitable for cropland or other uses, is native pro-
ductivity, the intensity with which it is wsed, man’'s use of technology
in its culture, the elfect of weather, insects, pests, and plant diseases
upon crop yields, andd the user’s decision to exploit the jand or to con-
serve 1t. It also reflects the operation of several sionificant economic
and institutional factors. Among the more important of these are:
Price levels for the products of Iand und the effect of prices in allo-
cating resources; production controls and production subsidy pro-
grams: costs and programs of land development: structure of
transportation and marketing costs; problenms of expore: and mports;
and the demands of the growing national ceonomy and industriali-
zation (28).

Craxncing DeEMaxD rorR CroP AND PasTune LanDs

The overall joint effect of population numbers and nutritional
standards on the demand for feod and other products of the land is
particularly important in the computation of requirements for agri-
cultural Jand beeause it provides a measare of the total production of
food and other items desired.  With this production goal established
and with the available data on Iand productivity, the approximate
acreages needed for production can be indicated. In a study of land
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requirements, attention should be given te the changing demands for
crop and pasture lands over a period of years and to the many factors
that affect future requirements for these types of land.

The signitiecant gains of the 1940 in dietary and other living stand-
ards added to the inereasing demand for agricwltural products from
the growing population. This trend, if it continues, does not sug-
gest long duration at any one time of the problem of finding farm
markets (hat plagued our agriculture throughout moest of the inter-
war period and at other briefer intervals subsequently.  What it does
sugeest 35 that in the longer run the domestic demand for food prod-
uets, and more particularly the demand for milk, meat, and other
animal produets. may become suel that onr ability to continue expand-
ing the output of these products may be more fully uvtilized than here-
tofore (74). During temiporary periods, as in 1948, 1949, and 1952,
stocks of speeific agricultural products may be larger than uve re-
quired tor the current year, but generally, as indicated by recent
trends in production and requirements, fairly good stocks are in the
public interest.

In addition to the increase in population and improvement of diets,
the decade of the 1940°s witnessed other treuds and developrents that
aflect the demand Tor crop and pasture lands. Among these were the
inereased ure of farm power and machinery, the decrease in number
of Tarmer workers, the decline in ninnbers of Tarm workstock, aned
the increase in use of fevtilizer and lime.  \lso important were the
Inereases in acreages planted with improved seed, the substitution of
legume for grass hayv. and improved pastures pwd better feeding
practices for livestock.

An insight into the changing requirements of Iund for production
of food in thig country is provided by comparing some of the basie
data for 1918-22 withs those for 194044 Toth of these were periods
of high farm and industrinl activity. In 1940-b the total popula-
tion 6f he United States was approximately 206 percent larger than
in 1015-22.  Yet on the average, in the later period each person con-
suwned nearly 10 percent more far products than in the earlier
period, and at the sanie time harvested acrenges for all uses decreazed
ubout 3 prereent.

Mote than 50 pereent of the inereased production available for the
larger population his come from improved crop and Hvestock yields.
About 20 pereent re-ulted from the erop aereage formerly required to
Teed the many horses and mules needed be fore tractors cinne into farm
uxe, and aboul 20 pereent from zereages formerly required to produce
products for export.

A signilivant change Jies in the fact that the nwmber of persons liv-
ing on Tarnis fn 1950 approximaied 25 million. =ome 7 illion fewer
than in 1910 when the total population was aboot 92 million.  Tiess
than 1 person in 6 i= now o famm resident; 40 years ago 1 in 9 lived
on a Tarm. Defween 1L and 12 million persons, including family
lalior. are employed on farms,  Many of those now living on farus
are engaged in other than agrienltural work at least pave of the year,

Acrpacus Usin as Crernaxn.—The general trend in evopland use
for specilied purposes: between W10 wied 1010 iy ~hown in fable 21.
From 1913 to MY on the average, 375 million weres were used for
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crops. Of this total, 297 million acres were used for food. fiber, and
tobacco for domestic consumption, 48 million for producing export
products, and 30 million for producing feed for horses and mules.
Of 865 million acres used for crops in 1920-24, 55 million acres were
used to produce products for export: 83 miliion were used for feed
for horses and mules, and 225 million acres produced food, fiber, and
tobacc)o for domestic consumption (70, v. 1, pp. 137-188; 49, pp.
22-93).

Taser 21.—.d ereage end wtilization of erapland for specificd purposes.
United Stutes, qrerages 1910391

Aereagos nzedd for producing

2 : . g
Croplam : Food, fiber, and | 1\

e tohacca for
Feer duomoestic p?fmln-
ion,

cousumpiion July 1

Period : Export  for
|

prod-  horses
et . and | — e ——
oG . :
' Per . nnsles - otal Per
©oeapiia : ! capita

Total
i

Milfion ¢ - Miltion  Millien  Jfilion
acres | .leres acres arres arres . Jderes  Millions
337 353 A4 2y} : . 11 a5
it a2 62 . 413} 103
32 53 - 8a 03 110
14! 18 12 119
05 31 . 2% 125
S9! 21 25 128
750 20 %90 135
600 48 06 | 144

P
!
]

Average: I
Win-14 ;
19i5-19___, 358
1920-234. 365
1025-20___ 374
1530-34__ - 351
193539, 373
104084 .- 371
1945-49__ 370 ¢

EFS Y AERE-LEXE
12 15 PO 1S 1D 19 10 1D

t Cropland acreaves planted or seeded, and culiivated or fallow nnd, exeluding
cropiand used as rotation pasture and eropland temporarily idle.

2 5-vear avernges of total cropland acreages for chart “Changes in Amcriean
Farming,” by 8. & Johnsoun, L. B, Dept. Agr. Mize. Pub, No. 707, Dee. 1949, (27)
and revised table on utilization of harvested cropland, June 27, 1930,

Among the facts shown by tuble 21 are the general stability in the
requirement of cropland for demestic consumption. around 2.1 {o 2.3
acres per capita from 1910 to 1549; the great decrease in acreage of
cropland required to feed farm workstock: and the wide fluctuation
in cropland used to produce commadities for export. The cropland
vequirements for domeslic consumption, exclusive of feed for work-
stock, averaged 2.06 acres per capita during 194539, The total acre-
age of croplund for all purposes averaged 2.6 acves per capita.

Reoumearexts ror Pastoee Laxns —Theoretically, erops, pastures,
and forests compete for specitic areas of land on the basis of compara-
tive advantage. At {hnessuch competition may be significant Joeally,
particularly as between cultivation and use as high-grade pasture.
Even in a country as crowded s England, it is found (hat pasture is
more profitable than cultivation on considerable acreages of high-
grade Jand.  But from a broad national viewpoint, crops ordinarily
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have first choice, and pasture or grazing uses and forests arve the
residual claimants.

As previously mentioned. crops wmd pasture ave complementary
uses, in that they jointly eontribute to production of livestoek and live-
stock products and are capable of heing used more o2 less interchange-
ably in the process.  In IDLT an estimated 534 pereent of the total feed
units used for livestock were supplied by pastire (2251, When all
pasture and rangelands ave converted fo a cropland-equivalent basis,
this area equals approximately it million aeres. The area of land
wsed Tor pasture in produstion of livestock products may be greatiy
redueed Iy using supplementary feed produced on arable land, or viee
versa.  Therefore, pasture requirements are somewhat less abzolute
than arve those for arable use<

Anv subztantial fnerease n pasture area wouhl come at the expen-e
of cither cropland or forest<.  Repiacenwent uf large acreages of craps
Ly pasture iz unlikely. other than temporarily in perimds of =urplus
crop production, except for arable areas which have deterivrated sert-
ously from erosion or overcropping. :ind some ol the higl-hazard
cropland in the western edpe of the Greatr Pluins.  However, there
are possibilities for increasing acreage and production of pasture in
parts of continental United States, a= in the Southeast,  This ean be
done by mmproving, fertilizing and reseeding preseat pasture. as well
a= by clearing and seeding abundoned eropland, heushland, and uait-
alde bottom land aveas.

The ecarrying capacity of humid and sublinmid pastures in the
United States as a whole i considerably Jes< than the carryving eapaei-
ties of Wisconsin, dMichizan, Penn-vlvania, and several other States,
a= well as those of Ingland and other countries of western Europe.
This sugeests the possibility of meeting ~ome of ;e pasinre require-
ments by improved methids of utilization.  Pastore and grazing-land
resources, requireinents, uud peans to develop and waintain forage
resourees. deserve continuots soudy inconnection with enrrent agri-
cultnral programns. ’

OuTtLook For Expaxstox oF CRop axp PasTURE Laxps

I view of one knowledge and assuptions regardineg: (1) Our
populatton and the mediune projection rate for prowth of the popala-
Bion by 1960 and 1975, (2} curvent dometic consamiption, and (3}
avernge Yields and their effect on the general requirainents for erops-
Il for varvions purposes, it is now posble to consider objectively
the outlook for future reguirenments for crop and pas~tove lauds in (his
country.  Estimated evopland requiranents for domestie consumption
and other purpose< in 160 and 1970, as<ciming contimstion of 1915
40 consumption aml yields per acre ave suunarized in table 220 The

*® Thix statement I8 beased on availabde tmierials in 19052 2% 1o the prospeetive re-
nuiremenis for spricul(ors]l pradiets il ibe o ook Mor predueliog of (e geeded
rodaets Feom 1050 1o 14575, Sowe ol these sauresst are Jisted for eompirison.
Tt was the pirpose Lo brivg onl addiliona! poinds an rhe land-requirements aoghe
of Lthe problom. It was as<noed tid s €1 A hia-fevel pational defense wold
e maintalued with gradnal progress towand peiee: 184) o Ligh eployvient and
high consimer pueehasing power worhil e maintained . 31 farm eost-price
rilationskips generally favocable 1o hizh farm production but with snme ups
and downs of reasonable propurtions, woukd prevaily id) the 1945—19 level of

205606 —53———0
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TARLE 22~-Projerted cropland acreage requirements for 1960 and 1975 based on
191549 average level of consumplion and acreage yield

l Aectual average l Projection

Item : ’ ': -
1035-39 11945-19 29602 | 19752
; ! ;
: i .
E Afillions .Ut'i!fons! ﬁ!ﬂl:'ons? Aiilions
Populafion .- i 129 ! 144 | 171 i 163
Cropland j
|
Urepland vsed chicfly for producing foed, | Million ’ Million | Miltion | Million
fiber, and tobacco for domestic human | arres acres arres aeres
consumption+_ L ___.___ 244 f 207 352 308
Other eropland requirements: |
Export_ o aameaaas 241 48 49 40
Feed for horses and mules 5 __________ 55 | 30 15 7
Cover and soil-improvement crops 5. ___! 351 31 25 25
Totai eropland reguirements_ .. 408 ' 406 432 ] 470
Cropland equivalest of pasiure and graz- ]
ingland * Ll _— 156 | 150 164 183
Total eropland cquivalento . i 561 i ¢ 556 1 596 633

t Actual eropland acrenge roguircments, including cropland barvested, crop
fajlirre, summer {allow, cover and seil-improvement crops, cte.

* Projeeted cropland acreage requirements inclading itemns speeified in foot-
noie 1.

T Population estimates and projections are from consus data presented in the
President’s Materials Poliey Commission Repors, (67, v. 5, p. 63; and the Presi-
dent’s Water Resources Potiey Commission Report, (70, v. 1, p. 154).

¢ Inclurles sereage for growing feerd for livestoek used in producing livestock
progucts and relatively small acreages used [or producing eerfain industriat
products.

5 Requirements for feed for horses and mules: 10 million head, 1945—13; 6 mil-
lion, 1964; and -1 miilion, 1975

¢ Regervie for cover and soil-improvement crops. Includes idle cropland in
1935-30 and 194549,

* Cropland eguivalent of pasture is in terms of feed produced.  Reqguirements
for 1960 and 1973 are in proportion to 194549 requirements.

Tnpublished data and caleulations from the TU. 8. Department of Agriculture.
Compare President’s Water Resourees Policy Commission, A Water Policy for the
American People, 1830, p. 139. {76)

farm production would be maintained through improved technology; (5) the
medinm popuiation projectinn developed by the Burenu of the Census in 1958 to
165 would be realized ; (6) the 19431 level of consumption of food and nonfood
nroduets would be maintained; and (7} there would e a fair level of exporis
and imporis.

Cf. {1) Ftohnson, Sherman E., Prospeels and Requirements for Taereased
{Arrienitural) Output {28); (2F Shaw, Byron L, Land Hesources for Inereased
Agricuttural Qutput 142} ; ¢3) U. 8. Bureau of Agriculinral Economics, Long
Rangze Azrienftural Policy (481 ; V. 8. Bureau of Agricniturat Economics, Reserve
Levels for Sterable Farm Produets {54) 1 (4) U. 5. Deportment of Agricelture,
Agzricnlkare’s Capneity To Produce (62} ; (3) U, 8 President’s Materiais Policy
Comurission, esources for Freedom (69) 5 {G) T. & President’'s Waler Policy
Commission, A Waier Doliey for the American People (78); and (7} U. &
Department of Agrienlture, Azxricsilural Programs of Lhe United States, Current
and Prospective—A Report to the Food and Agriculiure Organization of the
United Nations (Nov. 1932) {63},
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estimated requirements for eropland for the same periods, with as-
sumption of certain specified upward adjustments in levels of con-
sumption and productivity of acreage are indicated also.

Assuming the same cropland rate per capita as that from 1945 to
1949—2.06 acres for domestic consumption—352 million acres of crop-
land will be required for the expected population of 171 million in
19607 1In addition, it is estimated that 13 million acres will be re-
quired to feed necessary workstock in 1960. To maintain the crop-
land, 25 million acres must be allowed for eover and soll-improvement
erops. Production of crops for export would possibly add £U mil-
lion additional acres, to bring the total acreage of cropland required
{0 432 million by 1960. This is 26 million acres greater than the
average acreage used from 1945 to 1049

By 1975, if the 194519 levels of production and consumption a:ul
the medium projected rate in growth of population are followed,
approximately +7t miilion acres of cropland will be needed to supply
necessary products for the expeeted population of 103 million people
and to meet other requivements. If an adequate diet, as defined by
the Burean of Haman Nutrition and Home Economics, were sup-
plied to the whole population expected in 1975, the present level of
consumption would probably be raised by about 15 percent. This
would add another 70 million acrez of cropland and would make the
total required 340 miliion acres with the 19459 yields (exclusive of
the eropland equivalent of pasture.)

If crop yields and efficiency of livestock production were to be in-
ereased by 20 percent from 1950 to 1973, the acreage of cropland
required to supply an adeguate dict might be only about 26 million
aeres above the acreage used in 1949-51. Thus, even with a substan-
tial invrease of 20 pereent in productivity per acre, an adequate diet
for the whole population would require 432 million neres of cropland
in 1975, 26 million more than were used in 194549, .\ gain of 25
pereent in productivity per acre, or an uverage increase of 1 percent
per year, probably weunld be necessary in owder to supply our needs
for food and Giber in 1973 from the acreage of eropland available 1n
1850,

Because we depend upon livestock and livestock products for a sub-
stantial part of our food supply, requirements for pasture and grazing
Jand must also be considered. The cropland equivalent of pasture
and grazing land bused on feed valie was estinated at 150 million acres
for 1945—19. When the eropluxd equivalent of pasture requirved at
the 194549 production level is added to the acreage projections for
cropland. based on 1945~40 consumption ]_{-\"els and arre yiehds {table
22Y. total rropland equivalents of 5536 million acres In 194549, 596
million acres in 1960, and 633 million acres in 1975 vesult,  That 15,
to maintain present levels of consumption an inereaxe of approxi-
mately 20 percent in pustuwre production will be needed by 1973,
cither from a gain in productivity per aere, or from a greater acreage
of improved pasture, or possibly from hoth.

But the gam in productivity of eropland and pasture depends upon
continued research in improvement of erops aud Tivesfock and control

Wrpotal pinnted eroplundd and fallow acreages. withont vover and soil-improve-
ment erop acrenge and the eguivalent of pustore acreage.
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of pests, as well as upon rapid dissemination and acceptance by
producers of modern technological methods of production. Likewise,
mprovement of dietary standards depends upon maintaining high
average incomes for all workers and widespread adoption of mere
adequate diets by large groups. These figures are only projections
of current trends, based on stafed assumptions as to changes, in
production, consnmption, and population, but they indicate the magni-
tude, the complexity, and the significance of the problems involved in
future requirements for agrienltural land.

Maintenance and improvement of the present cropland and pasture
base to provide for the expansion in production as needed in the next
decade will be desivable from a national standpoint. From 1950 to
1975 systematic improvement for cultivation and rotation pasture
of 50 to 60 million additional acres of the best wndeveloped land
15 Hlcely to be desirable, to ensure its availability for evops when needed
and to increase its carrying capacity as pasture. This eould be ac-
complished by develeying 9 to 2.5 million acres a vear. In addition,
more efficient methods of producing and using pastures should be
sought. These improved methods would malke profitable more feed in
the form of pasture aud wonld enable farmers and ranchers to produce
more livestock and livestock products for the same, or possibly for
less, expenditure than with mechanically harvested feeds.

HOW THEISE NEEDS CAN BE MET
By Expanping PropucTIiON oX ExisTiNG CROPLAND

The possibilities of expanding production within ihe next few years
were examined in detail in vecent cooperative studies made by the Land
Grant Colleges and the Department of Agriculture (27, 48, 62). It
has been estimated, for example, that farm output counld be inecreased
20 percent over a period of 3 years under average weather conditions,
without materially inereasing total cropland and pasture acreages, if
improved productien methods now available were adopted fo the ex-
tent fo which they would be profitable, if farm price-cost relacion-
ships were favornble, and if necessary soild-lmproving practices were
put into effect.

But there is always the possibility that overall production of food
might be cut by as much as 10 to 15 percent because of severe droughts,
disease, or damage from insects. Bebtween these two limits is a pos-
sibility of muintaining the 1952 production level. These thaee levels
of production would make possible widely different Ievels of conswmp-
tion for the population expected in 1960. If exports and imports of
food products are the same percentage of tolal food produection in 1960
that they were from 1935 to 1930, per eupita consumption conid be in-
ereased with increased production. But crop failoves similay to those
of the drought years of the 1930°s wounld residt i curtailment of ex-
ports, increase of mports, and possibly a decline in consnmyption.

Productive capueity studies for agriculture, for example, have dis-
closed that inereased use of fertilizers and lime, better conlrol of plant
and animal pests, improved seeds, and additional mechanizalion can
add greatly to production. As tounages of fertilizer and lime used on
cropland and pasture have mounted, crop yields and total production
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have risen. Much that is new in use of fertilizer has taken place
since the end of Weorld War I1. Anhydrous ammonia and other new
forms of fertilizer, for example, have been found eflective in obtaining
high yields of corn and hay in several aveas. Troper use of fer-
tilizer probably can help to sup).ly the country’s agricultural needs
during the next two decades with only a very moderate increase in
acreage of cropland.

increase in agricultural production to provide good diets for the
increased population probably will result in more intensive agricul-
ture, improvement of existing cropland, applieation of more fertilizer,
better control of losses from pests and diseases, conversion of plow-
able pasture land to crops. and more intensive use of vemaining pasture
lands, as well as some clearing, draining, and irrigating of potentially
usable areas. Therefore the need for increased ¢rop acreage to meet
our food requirements, if it comes, probably will develop gradually.
It will not present an overnight emergency. Adoption of improved
{echnolpgical methods of production and expansion of research to find
new and better ways of farming and Lo meet farm problems as they
arise likely will make it possible to supply most of cur food and fiber
needs for the next two decades from the eropland and pusture acreage
available in 1950.

By DEvELOPMENT 0F CROPLAND AND PASTURE

Since 1946, because of the increared demand for farm products,
farmers and others in many parts of the country have renewed their
interest in land improvement and development practices, sucl as

drainage, irrigation, removal of stumps and stones, clearing brush
from pastures and range. and elearing woodland for tillage. In some
of the older farming aveas. these practices have been carried on chiefly
to iniprove the layour of fields, to remorn wet spots and small irregular
patches of brush and trees. and thus w make possible more eflicient
operation of farms with machinery and to increase production. In
addition. much irrioation, especially of the sprinkler type in some of
the humid States, lias been used to maintain pastures in dry seasons
and fo inerease production of truck and fruit crops. In certain aveas
large acreages of new land ave heing ¢leared, drained, and irvigated.
They include numerons large ndditions to farms and creation of some
new farms.

Apparently. ther, (hree principal types of land development are
under way: (1) Small jobs of a few acres cach that are needed to
make existing farms more efficient; (2) medinm-toJarge projects
where new fields of 20 to 40 acres or more ave developed on present
farms; and (3} limited areas on which new farms are being developed.

1f population growth continues at the current rate. it appears that
within the next decade greater demands for farm products may absorb
the increased productivity of existing agricultural acreage to a point
where mor- improved land availuble for crops will be desirable. ” But
m view of the desirability of adjusting production of certain crops
more clozely to foresceable consumption and market demands in the
next few vears, investment in development of new Iand she uId be made
only when it is clearly justified by Increased requirements and greater
efficiency in the use of land and other vegources.
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Analyses of land requirements ndicate that by 1973 the United
States must find the equivalent of several million additional acres of
cropland, either through development of new land. or from a material
increase in productivity of existing cropland. It seems logical to
assme that both of these production potentials will be developed. If
demand is suflicient to maintain favorable prices, in rvelation to costs,
farmers will be encouraged to continue to ndopt practices that will
inerease yields per acre. It is expected also that reclamation of new
cropland and pasture through drainage. flood control, clearing and
irrigation, and imprevement of existing cropland, will move forward
together n several regions. Careful examination is needed of the
areas m which land improvement will be most profitable from the
viewpoint of farmers making the investments and of supplying the
Kation’s needs for food and fiber most efficiently.

Laxp ALreany DEVELOPED

Already imiproved by clearing. drainage, flood protection, and irri-
aation are an estimated 450 million acres of cropland and grassland
pasture in continental United States. Nearly 160 million acres of the
present cropland, however, was originally grassland that needed only
to hiave the sod broken and &lie acreage of such land is in addition to
{he egtimate of areas developed by major types of mechanical improve-
ment {table 23}  Land cleared from forest and woodland and now
in use for cropland, pasture. and other nonforest purpoges is estimated
at 385 million acres. Around 150 million acres of our total area of
crop and pasture land set too much rain, or at certain seasous too much
runoff water from other areas. for safe general fanming, unless given
artificial drainage and protection from floods. Most of this acreage
now has sume degree of drainage or protection from everflow. The
protected area includes land mmproved by farm measures alone.

Nearly half of the improved land in drainage enterprises and about
three-fourths of the hrvigated Iand ave grassland areas. Costs of
development of cropland 1 grassland areas included: Costs of: (1)
Drainage ditches and tile; (2) leveling for irrigation, irrigation
ditches, dams: and {3} extra costs of the heavy plowing required to
break the sod. The cests of development of the cropland in the
{orested areas included : (1) (learing of trees, brush, and stumps; and
{2} drainage and hrrigation where necessary.

Approximately half of the improved land in drainage enterprises
15 in forested arcasx.  Possibly a feurth of the Irrigated Jand vequirved
clearing. In the Western States, clearing involved removal of
mesguite, chaparral, and other desert shiubs, while in parts of Ar-
kansas and Lounisiana rice distriets bottom-land hardwoods hod to
be cleared. In both forested and grassland areas developed for
farming a good deal of farm drainage work was done by farmers in
addition to that reported in public drainnge enterprises. A con-

B Aveal statisiles goncerning land improvement by clearing, drainage, {lood
protection, and irrigation indicate farmiand dovelopment in a gencral way only.
Gross aren® improved by the different messures do not always excinde duplicn-
fions ir acredges wheve inove thon one mwensure was reguired. For exnmple,
many aceds needed Bolh elearing and dralnage, or fleod protection. Most irri-
gated arens also had to be provided with drainage after irrigation and sowme had
te be ¢leared also,
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TasiE 23— ajor types of land development

Alillion ‘ 3liltion
Itew acres Ttem acres
L]

Land developed for ecropland i Land developed, ete.—Con.
and pasture by major By breaking grasslasd
types of improvement: (ailone)

By clearing woodiand
{alone) !

By clearing, drainage,
and flood proteetion *_

By drainage and floed 1 Land ie remaining arens:
protection - ; i Craszland pasture and

By irrigation * : ] grazing land 4

: : Woodland and forest 5__

Total land devel- | Special-use areas ¢ 103
aped by clearing, ¢ Miseellancous ¥ 84
drainage, flood 1 295
protection, and kil

Total improved
cropland and

irrigation_.___... ¥ Grand total___ 1, 004

! Includes land reguiring only farm drainage in addition to clearing.

2 Includes land in publicly organized draingge and flood-control enterprises.

* Tncindes 4 to ¢ million acres of land that requived clearing,

¢ Primarily native pasture and grazing land, seldom or never plowed.

* Woodland and forested aron exclusive of parks and other speeiai-use areas.

% Urban_areas, parks, wildlife refuges, hizhway and roed rights-of-way, and
other special areas.

¥ Includes desert, rock, barren land, sand dunes, open swamp, and other
unclassified areas.

siderable ncrenge developed after 1890 in the grassland aveas of the
eountry did not require clearing but did need drainage.

Fragmentary estimates of costs of development of farm land indi-
cate that the total cost of clearing, draining, irvigating, and original
plowing of sod on present cropland was in the neighborhood of 20
to 25 billion dollars, which represented average costs of $20 to $100
per acre at the varlous tinwes the work was done. Costs of build-
mgs, fences, and roads were additional. Costs of development of
farmiand have vaiied greatly from region to region and from avea to
aveq, according to whether the land was covered by grass, brusl, or
trees, character of so1l, slope, degree of stoniness, precipitation, need
for drainage, and other factors. Since 1890 costs of land development
have included increasingly large amounts spent for drainage, flood
control, and lrrigation {21). Costs also have varied from period
to period somewhat in line with other farm costs, including Jabor,
equipnient, and materials.

1t is estimated that from 1948 to 1952, fayrmers developed 114 to
2 million acves of new cropland and improved pasture a year, includ-
ing development by clearing, drainage, and irrigation {72, pp. 36-G8
and 74, pp. 28, and 76}. Recent sample surveys and review of
public records of agencies eoncerned with land tmprovement and
conservation indicate that from two-thirds to three-fourths of this
land was developed by either drainage or clearing, or hy the two com-
bined, and the remainder by irrigation, with possibly some clearing
also.
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A large part of this new acrenge, however, is not a net gain in erop-
land and improved pasture. 1t replaces land that has gone info
building sites for towns, industries, strip mining, gravel and clay
pits, airports, roads. flood control, power and water-supply reser-
voirs, parks, national defense installations, and other nenfarm uses,
or it takes the place of rough and eroded Jand eonverted to unimproved
pasture and woodland. MMuch of the new acrenge was used to enlarge
farms that had teo {ew crop acres.

Laxp POTENTIALLY AVAILABLE

Agricultural and other surveys made in continental United States
from 1943 to 1930 have indicated that about ¢ million acres of unde-
veloped woodland represents aveas susceptible and physically teasible
for development for Jong-time regular cultivation by a conbination
of clearing. drainage, flood contrel, amd other practices. In addi-
tion. 100 or more million aeres of grassland pasture arve adapted to
use as cropland with certain improvements, thus making 120 million
acves that would male good eropland.  Sowe of the grassland would
require drainage, other areax would veed irrigation, but much of it
could he put into cultivation merely by plowing up the sod.  About
60 million acres of present cropland aléo need major sapplemental
improvements. Development and improvement of this land, how-
ever, probably should be #pread over a period of yvears to allow time
for its efficient incorporation info the agricnltural plant as demand
for the products from it materinlizes.

Offsetting thisland that could be developed is 45 million acres now in
cropland that should be in either grassland or woodland. Conversion
of 120 million acres of grassland and woodland te cropland and the
retivement of +5 million acres of poor crophund to grassiand and wood-
land would result in a net gain of abont 73 million acres of cropland,
pravided no more cropland wuas abandoned or absorbed by other uses
(24. 69, v. 5, pp. T0-12,60.)

Approximately three-fourths of -the grassland and woodland that
is best adapted to development is in farms; and about 85 percent of
the land uvot in farms swtable for development is privately owned.
Thus only comparatively limited arens switable for development are
publicly owned. ‘The arcus indicated by the surveys made from 1945
to 1950 that appear most susceptible of development are as follows:

By Drarxace axp Coearive—Generalized data indicate that there
are some 30 million neres of wet and overflow lunds in continental
United Stafes which with adequate dvainage would be suitable for a
more productive agricultural use. Approximately 30 million acres
in these areas are now partly in cultivation and 20 million acres are
undeveloped.’® Of the 50 million acres of inadequately drained wet
lands saitable for agricultural use, ubout G0 percent is within the
Loundaries of existing drainage enterprises, but it would benefit from
improved drainage. especially from better outlets and additional farm
drainage. The remaining 10 percent is undeveloped land which

®yn addition, (here are roughly 77 million acres of wel lands that wonld not

be saitalie for agrienltural use under existing conditions but that are adapted
to wild/ife, forests, and uses other {han eultivation.
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needs a complete program of clearing and drainage (2, 70, v. 1,
1. 159-162}.

For the most part, the 50 million acres of undeveloped and partially
cultivated lands are in areas of fertile soils of proved agricultural
value. Much of the land is in densely lpapulated agricultural sections
and is adapted to the prevailing agriculture. A good deal of it can be
brought under cultivation or utilized more intensively without new
settlement. Development of wet lands will enable many farmers to
put eroded hill lands and poor lands into pasture and timber and to
shift cultivated crops to the more fertile bottom lands. When new
farms are developed, they can usually be cettled by nearby farmers,
who will frequently be able to continue the types of farming with
which they are familiar.

Recent estimates by technicians of the Tnited States Department
of Agriculture indicate that same 7 to 8 million acres of fertile but
undleveloped Mississippi River Delta lands in Lonisiana, Mississippi,
and Arkansas are physically suitable for crep production and paslure
(22). Most of these lands would need to be cleared and drained and
some would need additional protection from flood< and majer drain-
age-channel outlets.

Much udeveloped wet Jand that is physically feasible of drainage
15 found in the Southeastern States. The Hoil Congervation Service
estimates that approximately 7.5 million acres of undeveloped Jand in
this region ave physically suitable for cultivation if drained and
cleared (75, 80). TLarge areuas are located in already partly developed
farming arear in North Curolina. South Caroiina, Vieginia, Georgia,
Alabama, and Florida. Most of this land is on existing farms,  Cleax-
ing of brush, cutover trees. and stumps is usually necessary. Very
little of the woodland growth on the areas thought snitable for devel-
opment is of marketable saw-timber size and quality. Acrenges esti-
mated as physically feasible to drain and clear make up only = little
more than 5 percent of the woodland and forest area of the Southeast.

Much of the Southeastern areu 15 well adapted to food and feed
crops, althongh many farmers need to improve their lands for hetter-
Lalanced farming (75).

By Cupanrixg Priyariny.—Ln continental United States, the new
arveas of land suitable for farming that could be brought into cultiva-
tion primarily through clearing and some farm drainage ave large
(68, pp. T0=72). Much of this aren 1s now grazed. The alternative
costs and returns of placing this land in cvops and improved pasture
over returns from production of timber and grazing need to be studied
hefore clearing operations are mdertaken. The desirable commercial
timber species already on much forest land may in the long run altord
as good or better returns than clearing for farming.

By Irmication.~The Burean of Rechumation has estimated that
suflivient water is available to irrigate about 17 million acres of new
western Jand with an adequate supply. and to provide nearly 9 million
acres of presently irrigated land with additional water in the 17
Western States (74, p. 13).  These estimates are based on recognized
requirements for engineering feasibility, but economic justifieation of
all individual projects bas not been fully considered.

Yields from irrigated Jand, on the average, have been estimated as
abont 50 percent higher than those from nonirrigated land, It has
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been estimated that delivery of additional water to already irrigated
Iands will on the average increase yields by about a third {74). Thus,
it appears that the combined total of 26 million new irrigable ncres
aml the areas that could be improved by adding supplemental water
wonld contribute greater total produetivity than an equivalent acreage
of average cropland.

Costs or NEw DEvELorasmyT—Available information concerning
the costs and benefits of draining and clearing lands for agrienltural
uce is fragmentary. Comprehensive data on a project basis for the
large acreages that require diainage ave practically nonexistent.
Detailed studies are needed to azcertain in specific terms the acreages
and costs of the aveas that appear profitable to develop, the timing
of such developments. and the relative advantages and disadvantages
of inereasing agricultural production in the same or adjacent areas
through improvement and better nse of establizshed agricultural lands,
us eontrasted with dminage, elearing, and irrigation of new Jands.

Many variables affect tlie cost of elearing and limit the signilicance
of any general average. o<tz vary wilh species, size, and character
of Torest growth. seale of pperationz, and methods of clearing. The
resulis of seattered studies throughout the United States over an
extended period of years show & wide range in casts of elearing, In
general. the eoxts of elenring pastire and greazing land of old stumps
and bru=h ren considerably under that of niost other types of clearing.
In areas in which heavier {huber or heavier stumDs ure encountered,
corts generally range much higher than for brushland and thinly
stocked areas. The few estimates of cost that are available indicate
that generally the enst per acre of loul-clearing operations on which
Jarge-senle machinery 13 now used ordinarily compares favorably
with the cost of miich of the hand eleavine done in former vears.

Duta as ta costx and returns from spectfic areas of pew farmland
that cenld be developed through elearing alone are insuflicient se far
s economic feagibility is converned. However. indications are that
the ceconomic feasibility of briuging cuostintinl areas of new crop-
Iand into production through clearing aloue is limited, unless the land
13 of above-avernge productivity for farming.  Costs would appear
to run less than these for reclaiming Tand throueh drinnee and
clearing, hut on the average the land would probablily be congiderably
less productive.  Thus during the next decade, vechunation of land
through eleartng alone 1= likely to be stgnificant principally in increas-
ing the size of felds, improving the farm layout, and thus adding
te the efficiency of furming operations on existing farms in more or
less localized areas. It s not likely to be a major medium of meeting
increaged national requirements for food and fiber,

The average cost per acre of developing irvi - itlon varles widely
according to the type of project and olher imp svements required.
Costs usually include both public cost {for construetion of major works,
such as reservoirs aid dums, drainage and irripation ditches, and
private cost for Tarm ditches and leveling land.  The cost vavies for
mdividual furms, depending upon the character of the needed
improvement,

The cost per acre of new land in jrrigation projects has tended
upward since most of the least costly arens have been developed.
Prospective income from power and other benefits, however, have
made it possible in the Coluwnbia Basin and in other projects to
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allocate a substantial part of the cost to be paid from these
souvees {61, 73).

In case of necessity perhaps an estimated 200 million acres or more
now in pasture, range, and woodland in continental United States
could be improved and planted to crops with good care in management
and long-time rotations {including nreas deseribed in foregoing sec-
tions). Of these. more than 100 million acres are open pasture and
grazing Jand, nearly all in farms.  About 100 nitllion acres of poten-
tial cropland are now in woodland, about half of it in farms. A
majov purt of the remainder way once in farms bat it has been allowed
to return to woodland in various stages because of competition with
newer lands.

Under economic conditions such as those that obtain in Western
Europe most of these 20) million seres of grass mud woodland would
be placed in the enltivated crop rofations. But the conclusions
reached by the Soil Conservation Service and other surveys indicate
that only a samall part of this aereagre i likely to be converted to erop-
land use by 1035 (€2, 62, 69, v, 5, pp. 10-12). Taking inte account
the increases in production likely to come from raising the produe-
tivity of present erep and pasture lands, it is estimated that agricul-
tural requivewenis can be met by 1975 by adding only moderately {o
the total acreage of cropland and votation pasture.

FeasipLe DEVELOPMENT BY 1975

Review of cnrrent and potentinl Jand-development projects indi-
cates that about 35 to 40 million acrez of new evopland would be
nrought into cultivation Ly 1975 1f present public programs and re-
Inted form imprevements go forward at about their presently pro-
jeeted pace. The areas In which this development is lilzely to take
place are given in table 2k The acreage estimated as likely to be
developed s comprised of about 3 million acres of new land fo be
irvigated from projeets now under construction or aunthorized; 15
million acres likely to be developed by a combination of drainage,
clearing. and flood protection; and 3 million neres by clearing alone.
In addition, current Jand-nse conversions indieate that possibly 15
million acres of permancnt grassiand sod will be broken for cultivated
crops.  The net inerease in eropland from these sonrces of probable
new cropland will probably be about 25 to 30 million acres. as current
trends indicate that 10 million acres or more of cropland and pasture
must be used to meet the expanding needs of cities, roads, airports,
reservoirs, and other silatlar uses.  Fhus, a total eropland acreage of
approximately 434 million acves is indicated by 1975 {fig. 15).

érass]an(l classified for use as cropland is fertile land that hias been
found by soil and conservation sarveys to he well adapted o cropping,
and which would fit into the present farming syxtems of the regions
where located. It vepresents land that is available for use as eropland
. almost immediately.  Additional grassland is suitable for use as crop-
land and eould be brought into cultivation when needed, Plowing
grassiand pastures would reduee pusture production and therefore
would not be a net gain n crop production.®

* Supplemenlal improvement of oxisting evoplaind ennsists of supplying addi-
tional water where a partial supply is available, mproving existing drainage on
present cropiand, clearing small acredges of brush and hedgerows op farms
tiready developed, and cther messores,
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TanLe 2¢—Land physically suitable for cultivwded crops whick ap-
pears susceptible of development by 1975 assuming continuation of
the 194652 trend

{In millions of acres]

) Supple-

. Develop- mental ¢+ Total

. ment - improve- [equivalent

i of new ' ment of - in new

“eropland ! existing  cropland ?

' - eropland 2 |
: ]

Type of development

s30 -
0

Lat)

0
40 39

—
T IFTR

Drainage, fiood protection, and elearing i____
Clearing alone S _____ .. _.__... '
Terigation 7 __ ... ..
Breaking grassiand pasture

o

1 Land lurgely in farms in 1950, or nonfnrm land adjaccut (o agrienitural arcss’

¢ Qupplemental or additional improvement of existing eropland consists of re-
habilitating present facilitios aud adding to then where nerded and [easibie.

3 Hupplemental improvement of existing frrmland has heen extimated (o inerease
the produetion by a thivd, that i<, 3 acres wilh supplemental improvement arld fo
present total production the equivalent of 1 acre of average new iand obtained
v that type of development.

i Includes spprosimately 2 million acres of geassland and other nonforest areas
that would not reguive clearing.

s Drainage development requiring some additional flood protection and only
small amount= of clearing,

8 Primarily removal of stnmps. seatfered frees, spots of brysh, strips of wood-
land, bedperows, stone, ele, o existing eropland areas,

T Irrigation development requires provizsion also for drainage, and for some
clearing and leveling, stiinates of {rrigalion fre for the 17 Western Siates.

8 Lend within the areas to be supplied supplemental water wwder the planned
and authorized irrigelion program.

This table was derived from several ~ourees .2, 7, 74, 75, 80).

Supplemental improvement of existing cropland in continental
Tnited States by provision of udditional water for irrigation, by
drainage of wet lields and pastures, and by flood protection of fertile
bottom Jands on 40 million aeves is estimated as inereasing total pro-
duction by a third, or the equivalent of I million acres of new erop-
land (table 24)2 Thus, by 1975, connting both new development and
supplemental improvement, it would seem {hat (he cquivident of an
additional 50 million neres or more of ¢ropland could be made avail-
able by continuing and expediting the current lund-development and
improvement programs, and by breaking some permanent grassland
so¢t.

¥

2 gopplemental improvement is estimatred in inerease prodoction on the aver-
age by a third, For example, % aeres of cropland now inmleguately watered,
siven the nerded supplemenial wilee supply would, it s asswned, be equal in
new or increased produetion fo 1 avee of new cropland recelving 2 syull sapply.
Similnr assumpitions are wsed relative Lo lamd now parkly deained, or parbly
proteeted from tlonds (thal is, the increased pradnetion resulting fram supple-
menlal improvement 35 given a rating in terms of the new nerenge requived for
an equivalent in new production}.
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TREND IN LAND UTILIZATION
1909-49, and Projections to i975
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Frse 15.—~This et presonts the overall land-utilization pieture in the United
Suttes sinee 1800, What the pos=ilile situation with respect to overall hind use
possible will e by 1975 s indiented in the vight-hoand seetion of the ¢hart. This
estimate takes Into wcconnt corvent tremls o developmoeut of mew land and
other projects either approved ur plauned, A pet inerease of about 1omillion
acres of new croplaml per yFear., 2 (otal of 24 million gervs, or 23 million acres
ashove the 14910 aereage, Is projected for 1970, In additlon, it is estivaded that
the establishment of seme 50 million neres of new improved pasture is feasible.
There estimates of possibie new acrenges du not represent the toial potential
developients that would be possibie if economiv and other eonditions wero
caompelling enongh to warrant lmoprovemeni of additional areas of spitable
umdeveloped lands.

In 1930, 478 million acres of eroplund and pasture were in rotation
with erops. bout £5 million of these acres are unsuvitable for crop-
Innd, meinly becawse of lngh-erasion hazords, Before 1975 most of
them should be converted to graz=land.  Dut about 30 million aeres of
open permanent pasture should be improved o that they can be used
in a rotation of crops and pasture. To improve this land will require
mostly fertilization, Jimimg, plowing, and resceding. The net results
of 35 million aeres Tromi these shifts between cropland and pasture
use, plus the net addition from development of new eropland of 23
million acres, would result in & total acreage of eropland and rotation
pasture of 538 million acres Ly 1973, or an jverease of G0 million aeres
over the 1950 acreage.

Ourrook ror Laxp DEVELODMENT

Estimates given on pages §9-91 are bazed on current rates of new
land development and current plans and proposals for development.
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Growth of population in the West and South will bring new demands
for development. of more eropland and improved pasture, New towns
and homeseekers in the Mountain and Pacific States and in the South-
ern States likewise vequire additional development of land and water.

More of the physically feasible irrigation projects in the Western
States than of the physically feasible drainage works in the Southern
and Fastern States are now authorized. Althongh it is known that it
is physicaliv feasible to irrigate large acreages, estimates and surveys
of potentinl irrigation developments are not available for the eastern
half of the United States. The Federal authorizations for irrigation
and the nunerous irrigation projects undertaken with Federal aid in
contrast with the smaller amounts allocated for drainage, are major
factors in the outlool for development of land by irrigation and by
drainage.

In appraising this outlook, the extent to which private and Jocal
drainage enterprizes represent a part of the Nation's reelubmed agri-
cultural land should be recognized. More than a fth of the cropland
is in these drainage enterprizes. With national recognition of the

importance of drainage probably will come mueli additional agri-

cultiral development m fertile but poorly drained aveus, especially
on existing farms.  An important question in planning land develop-
nient and nnprovement is: Where ancd what types of additional capital
investments in farming will yield most? Information on costs of
land improvements is quite limited, and as yet we know Tittle about
the cconomy of obtaining additional farm output from capital invest-
ments for lrrigation and drainage, as compared to inereased invest-
ments in fertilization and a combination of other farin practices.

SUMMARY OF RECENT CHANGES IN LAND UTILIZATION

Srrors 15 Layp Use Ixvorve Mivnioxs or Ackes—The chief change
in the land use xituation in the United States since the end of Workd
War I1 3s the continuation of the gradual upward trend in acreages
of Tand used for erops, fallow. and improved pasture.  Land used
for crops including fallow. preparatory to cropping, totaled 8 million
acres greater in 1047-51 than in 104145, Since 1945 improved pas-
ture has been increased by more than 10 million acres.  Pavt of the
increase in acrenge of land used for crops, however. may be temporary
sinee acreages of wheat and cotton may be reduced, as has oceurred
at other periods when stocks became estra large. This may result
in additional acreages being used for pasture.

Some 19 States showed increases in land used for crops. Most
of these are in the western und eentral parts of the United States.
A few other States showed gains. Florida once again registered an
increase. This is a result of an increase in cifrus growing, truck
farming, and livestock rajsing.  In 18 States land used for cultivated
crops declined slightly. These were primarily Middle Atlantic and
Southeastern States.  Only slight change was shown in 11 States.
SQeveral of the eentral States appear on the average to be about station-
ary. IHowever, for the immediate long-time future the trend for the
United States as » whole is upward.

Significant shifts have been made among evops.  For exanple, acre-
ages devoted to cotton, corn, wheat, and potatoes were reduced in 1950
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while acreages of hay, pasture, oats, grain sorghums, vegetables, fruits,
and clover and grass secd crops were inereased to seme extent.  Acve-
ages of arains and cotton, however, were inereased in 1951 and 1952,
This shift was partly in response to pregrams to curtail production
of crops in 1850 when plentiful stocks were on hand and to increase
those in short supply in 1051 and 1952, ax well as to voluntary aetion
on the part of farmers in changing their systems of furming in re-
gponse to income factors. Such shifts up and then down in acre-
ages, as oceurred from 1949 to 1953, may be expected in responsc to
demand for certain crops and the supplies of these erops on hand.

The total acreage utilized for crop produetion increased about an
eighth during the last four deeades, with mort of the expunsion occur-
ring between 1910 and 1920, From 1910 to 1850, pepulation inereased
about three-ffths, with the result that the acreage of eropland pev
capita declined materially. Total cropland averaged 3.55 acres per
eapita in 1810-14, compared with 2.60 acres per capita in 1945-44.

Decreases in acreages requived to feed horses nnd mules and in acve-
ages uved to produce export products were the chief sources of the
increased acreages available for producing products nsed for domestic
consumption. From the 1918 peak to 1931, 70 million acres of har-
vested craps were released by the sharvp drop in the number of horses
and mules which resulted from mechanization, This development
algo released feed {rom large acreages of pastureland for produetion
of livestock and livestock produets for lnonan use.

Craxges 1N (rorraxNp—Increaszes occurred from 1948 to 1932 in
acreage planted and in acreage smmmer fallowed. The increase in
eropland resultsd ehiefly from improvement of idle cropland and de-
velopment of new land by erosion contrel, clearing, drainage. and
irrigation. as well as from the plowing up of pasture and grazing land
for enltivation. Acreage of improved pasture. however. increased
also, thus indicating that land improvement and development repre-
sented mnuch of the increased acrewges in both cropland and improved
pasture.  In some States, however, idle land was greater in 1949 and
1950 than in 1044 beeause of veduction in certain crop acreages and
the omission of steep and eroded arveas from the nrea planted and
fallowed. Impreovement of old land and development of new land
was oflset to a considerable extent by reversion of poor cropland to
brush and shift of considerable aereage (o nonfarm uses in nrban, in-
dustrinl, and mining areas.

Significant gains of 55 million acres, or 16 pereent, in cropland
planted and fallowed cecurred in the Mountain States. This gain
resulted Trom the plowing up of grozing land for wheut, as well as
{rom the inereased emphasis on developnuent of land by elearing and
irrination.  -Aereage planted to cotton increased in the Southwest and
in California. The northern Dlains region gained 3.7 million neres
in cropland, or 4 percent; the Pacific Coast States, 1.6 imillion. or 2
pereent ; whereas the Corn Belt, the Lake. and the Northeuastern States
maintaineil about the same acrenge. The ncrease in eropland vsed
resulting from plowing up grazing land and to some extent the in-
erease in developing other cropland may be curtailed ns some reduc-
élions il(‘ll acreages of certain crops may occur in response fo slackening

emand,
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The Southeastern and Appalachian States had a decline in acreage
of eropland because of reduction in acrenges of certain crops like
cotton, soybeans, and peanuts; and increages in pastures and shifts
to other uses. Reduction in these two groups of States averaged 7.5
perveent. The total net decreaxe was 1.1 million acres. Greatest de-
creases oceurred in South Carolina, Geergia and Alabanw, while
Nortl; Cavelina maintained about the same acreage, and Florida had
an inereage, The Delta States and the southern Plams States as a
whole maintained the same acreage, although in parts of the Missis-
sippi River Delta area significant inereases in eropland resulted from
development of new land.

Ixcreasen Diacasn ror Pasrong axo (razixe Lazv-—Demand for
grazing and pasture lands boosted use of 1dle grass il brushlands as
well as woodlands in many States frobr 1946 to 1031, Improved
pasture practices in the South and West also were pushed upward
sharply. An inerease in livestock farming was one cause it the South,
Here laree acreages of eropland were seeded to pasture. In nearly all
regions, inereases in pastuve also have come {rom cleaving and drain-
age and other types of Jand improvement. Many farmers and ranch-
ers bity or rent adjacent or nearby tracts of private and public lands to
entarge their operations.  This has added to the acreage of pasture
in famns, These farmers find that fenced pastures uncler individual
control permit better enre of livestock um{ more efficient use of the
land, This expansion in acreage of pasture Las not run its couise;
Further inereases in acreage of pusture in farms and ranches atul in
quality of pasture are likely.

Farmers in the lvestock and duiry aveas of the Central and North-
ern States, as well as in other regions, are planting more perinanent
pasture and impréving the quality of the pusture. More cropland s
going into rolation pasture.  While In pasture, this land not only will
add to the farm income, but it will be improved and ready to produce
inereased yields when needed for eultivated erops. AMulla and some
grass and other combinations of mixed legumes and grasses are used
n new and 1eseeded pastures.

Tecause of heavy demands for seed for pasture and hay crops, seed
crops are inereasing in importance and State, Federnl, and farm co-
operative assistance is afforded farmers who produce good seed for
sale to other farmers. This assistance takes the form of help in dlis-
tributing original sced stocks, grading, and marketing in aveas where
seeds ave most needed.

The pattern of land use is changing, in the Southern States particu-
larly. “Chese shifts include: (1) A consiclerable rednelion in acreage
of cagh crops, primarily cotton in some areas, whicli has been accom-
panied by bigher yields per acre and somewhat lower total produc-
tion; (2) vapid increases in production of hay, largely a rvesult of hig-
ger acreages; (3) n continuous jncrease in improved pastures and
Fenced pastures of all types, along with an increase in numbers of the
Delter types of beef and dairy eatile. The ghifts in land use have been
toward thore which reguive less labor per unit of other input factors.
Tn mechanization the change has been slower in the South but there
has been a steady upward trend in substitution of mechanical power
and associnted equipment for workstocl, man labor, and less effective
implements. )
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As a result of these shifts pressure has been continuous for such
improvements as terracing, leveling gullied and eroded land, clearing,
stumping, drainage, irrigation, and seeding and fencing of permanent
pastures. Acreages of improved pasture have increased significantly
m all South Atlantic States, because of diversion of cropland and
improvement and development of abaudoned fields. Clearing and
drainage of bottom land have added to the increase.

The greater productivity and longer grazing period afforded by im-
proved over unimproved pastures emphasize the economic advantages
of pastures: (1) In the economic production of livestock and live-
stock produets; {2) for economical use of land, particularly for land
not well adapted to regular cultivation each year; and (%) in the
crop rotation to protect and maintain soil fertility. Increases in
acreage and use of pastures have stimulated interest in livestock and
have raised questions relating to annual returns that can be expected
irom pastures and methods of grazing and management for best
results, :

PRODUCTIVITY OF AGRICULTURAL Laxp.—From 1945 to 1949, the
output of farm products available for human use averaged a third
bigher than in the prewar years 1935-39, and about two-fifths higher
than the average of the predrought years 1928-32.

A combination of forces, both economic and physical, was behind
the increase that has occurred in total farm output since 1985-39.
First, the farm product price-cost relationship for most products was
generally favorable for much of the time from 1941 to 1952. Increased
crop production per acre was a main source of total gain in produe-
tion, as the aren of land used for crop production changed very little
during the last three decades. Since 1920 improved feeding and live-
stock breeding also caused an upward trend in livestoek production
per animal umt. Rapid progress in mechanization resulting in the
substitution of mechanical for animal power had a direct effect on
farm output available for human consumption, as it increased the
share of tjle farm production available for market.

The increase in crop yields per acre from 1943 to 1949 averaged
about a fourth higher than in 1935-89. Although -veather has been
more fayorable for crop production in most recent years than in the
1930's, the mfluence of weather has been less noticeable than changes
in ¢ number of other physical factors. The greater use of fertilizer,
lime, and improved varieties, and more effective control of insects and
diseases have operated fo increase production per acre. In addition,
crops have been shifted to better lands, both areawise and on individual
farms, and the productivity of many farms has been improved by soil-
building and conserving practices. Farm production has been in-
creased both by expanding inputs and through greater production per
tunit, of input.

The increased output of food from 1945 to 1949 was sufficient to
allow for an increase in per capita civilian consumption of about 12
percent above 1985-39 and fairly Jarge exports and military uses. To
indicate the magnitude of the change, it is estimated thai at prewar
dietary levels the increased outHJut of food in recent years would be
enough to feed more than 50 million more people than were fed by the
average production of 1935-39. Stated in another way, had produe-
tion and utilization continued ut 1935-39 levels, an increase equivaient
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to more than 100 million acres in cropland would have been required
to provide the 1945-49 farm output. Most of this increase in acreage
would have been needed to compensate for the increase that has oc-
enrred in production per acre, and the remainder—abont 25 million

Ealance the reduction in acreage required to feed horses

acres—to
and mules.

RaTes or AGRICOULTURAL PRopucTION aND ConsuMprioN.—From
1910 until the late 1930, no substantial changes occurred in either per
acre yields or per capita consumption. During this period, acreages
néeded to meef the consumption re%uirements of an expanding popula-
tion were obtained mostly through diversion of acreage from work-
stock and exports, and by an expansion in total acreage of cropland.
With yields and per capita consumption fairly stable, acreage require-
ments for domestic consumption remained fairly constant at approxi-
mately 2.2 acres per capite, including harvested cropland, erop failure,
aud fallow.

Although acreage requirements for workstock have continued down-
ward during the last decade, a number of new developmenis have
become apparent. Per acre yields have advanced substantially and
per capita consumption has been at higher levels. Also, because of
World War 1T and resultant needs of other countries, exports from
1948 to 1952 were substantially greater than at any time since the
early twenties. Changesin per acre yields and in per capita consump-
tion, however, probably indicate a more permanent change. Thus far,
the increase in productivity has been greater than the increase in per
capita consumption, with the result that acreage requirements lEor
domestic consumption have been lower in recent years.

Tmproved practices that are helping to swell present farm produc-
tion include, in some sections, such items as land drainage, irrigation,
and improvement in size of fields and layouts of farms so that ma-
chinery can be used more efficiently. In some instances, this involves
clearing brush and trees from spots or strips of land, and removal of
stumps, stones, and other obstructions. In all types of land improve-
ment, the availeble technical means, such as soi} and land-capability
surveys should be used to guide selection of the best land for im-
provement and to discourage improvement of uneconomic areas for.
crop production, or cultivation of areas which cause serious wastage of
soil, and forest and other resources. The rapid increase in births, the
lower mortality during the last decade, and the approach of a larger
germanent population 1ndicate that the problem of how to make pro-

uctive use of our land resources is permanent, not transitory.
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