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INTRODUC'rION 

Purpose of Stud;:, 

'The objective of this study--suggested to the writer by 

the thesis adviser--is to provide information on three sep

arate but related questions on soil conservation. The fiI·st 

question concerns the applicability of current definitions 

of soil conservation. The second and third inquiries relate 

to the extent of soil erosion and yield losses resulting 

from soil erosion. 

Scope and Method of Procedure 

In attempting to answer these questions, the 1r1riter 

und0rtook an extensive review of literature. The prL~ary 

objective in reviewing completed research work wa.s to study 

past and present information as an aid in determining the 

most desirable answers to the questions. A preliminary 

survey of' available mate.rial was first made., however, to 

determine if any studies had already been made relative to 

the study undertaken. 'I'he:re wa.s no evidence in this regard 

found by the writer. 
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A detailed survey of information was undertaken, begin-

.ning in June and continuing through December, 1952. As a 

prelimina:r-·y preparation for the survey, the v,rriter and 

thesis adviser formulated an investigating "ke:r1t designating 

the subject topics to be investigated. This '"Jas done to 

facilitate a relatively complete coverage of' the data with a 

111ininurr1 of e:t'fort. After a preliminary effort the 11keyri 1'las 

modified slightl:r and as used included the f'ollo·wing sub-

jects: ag1"icul tu.re, conservation, economics, e1°osion, land, 

production, soil conservation, soil e1·osion and yield. 'I'ho 

subject topics r:1entioned above were used as the key to pro-

vide a system-1tic compilation o.f pe1"tinent literature on the 

subjects under inquLcy. The lrn·y was used on the following 

indexes: l\.p'ricultur•al Indexes from January 1916 to Aur:ust 
~le, 17 -~- .,,_, 

1952; ipe Publl,£_Affairs Inf.2!'.~~~ion Service Indexes from 

July 1915 to September 1952; The Readers Guide to Periodical 
-~ '!: •a••~ 

IJ.terature :from December 1890 to December 1952; The New York 
- rrr:ra SI-· t::rrowE:7?'-·--•~·-

Cun~lati VG_EJ?E.f0.!:.l9~S. fpom January 1928 to Novem.ber 1952; 

tl10 speciaLtzed filEllP.G.l~Ph _ on Land Utilization 1918-1936, 

compiled by Louis O. Borcm-J and A. J\'I. Hannay. rrhe card 

Oxford English Die tionar1,r_ of the Qlrlahor a f- anr'l 1\f Col 1 • _ ·-- _" • ,. "'" --- ;:1 1. ---· 1·~. _.,_ege 



In addition to the sources already :mentioned pei-•sonal 

interviews and letters of inq_uiI"y were undertaken to get 

additional informe.tion. 

3 

After completion of the survey and compilation of the 

data, the ·wraite1" unde1,took a study of the various items that 

had been coxnpiled to detex•mine the p1~incipal references for' 

preliminary exa:mination. The first inspection served as a 

basis in selecting the information that was to be used in 

this repo1~t. A further examination of the selected data was 

made to discard any information that would not be of value 

in this report. 



CHAPTER II 

HOW APPLICABLE ARB CURREJ\fT DEF1INITIONS 
OF SOIL GONSERV!;.TION 

In the past four decades the economics of soil conser,va.-

tion has been given attention by several prominent writers, 

a:mong whom may be n1entioned Charles R. Van Hise, Erich w. 

Zirnrnerman, L. c. Gray, Arthur C. Bunce, Rainer Schickele, 

Conrad H. HarnrnaI', Earl o. Heady., and o. J. Scoville. 

The objective of this chapter is to discuss the appli-

cability of two definitions of sail conservation that are 

the outgrowth of extended work by thr'ee wri te:-es in agricul-

tu:ral economics. Tb.e definitions discussed ax•e those by 

Arthur C. Bunce on the one hand, and Earl o. Heady and o. J. 

Scoville on the other. These writers--evolving their 

definitions in part from the experience of previous 

authors--recomrnend them for economic appraisals of conser-

va tion q1.rn s tions. 

'11lie applicability test is based upon the usability of 

the definitions in deter·rn.ining when a com.pas i to :r·esource 

such as soil is conserved. As a background for judging the 

applicability, a review of definitions of conservation, 

soil conservation, and a definition of soil is undertaken. 



In an approach to the full meaning of conse1•vation, the 

concepts of principal thinkers in this and other :fields ·Hill 

be 1".;evieirnd. The term Hcori.servation 11 appa1"ent;ly has differ• ... 

cmt meanings fo1"' different people. Previous to the 

beginning of the twentieth century the term ttconservatlon" 

was used :mainly in the s:pi:r•itual or moral sense., ·with a 

positive 01• negative implication., of keeping institutions., 

ideals, prerogatives, and the like 1.mimpaired i:n the status 
1 

quo. 

Dtu,ing the first quarter of the tHentieth century terms 

like 0rr1aintenance.,H 11 improvement, 11 e.nd 11 just distribution.,u 

characterized smno of the i:mpo1.,tant concepts of conser-va-

2 tion. 

So far as is known one of the f'irst gene1°al and most 

distinguished confer'ences ori conservation eve1" held was that 

called by President Theodore Roosevelt at the White House on 

to 1r:; - ., 
'") 

1000 .:> ;; (). Of the over eight hundred delegates, 

mor•c ths.n one hundred l"E.:iad formal papers 01" took part in 

1 
-siofried von Ci:r>iacy-Wantrup, "Private Enterprise and 

Conservation., tr Journal of Farm Economics, XXIV (Ii'ebrua1,y, 
1952), pp. 75-7~------· __ .,. 

2Arthur C. Bunce, Ecc::.r}.9!!'13:..9S, £.f_Soil Consery:,ill.2£ {New 
York, 1948)., p. 1. 

'). 

..)Proceedings of Conference of' Governors 1908 (Washing
ton, D.C.). 

5 



the discussion. 1 The complete report fills a volu.me of 450 
2 

pages. This group included the ablest and raost rna·ture 

leaders in conservation in the United States li.5 years ago. 

In their pape1"s and discussions,. it appeal"S that one 

should be able to find the best thought of that day as to 

the meaning of conservation, but in four days oi' speech 

3 
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making and deliberations there was no mention of the :meaning 

of conse1 ... vation. Without doubt the conference was called to 

drru.~atize a great present vital topic for the public; in this 

it appears to have succeeded. Reoccurring through all the 

papers are the words, "exhaustion., n "waste, tt t 1des truction," 

''wise use., 11 and 0 foresight." 

President Roosevelt in the opening address of the con-

ference points out that .Ame11 icans have become gr•eat in a 

ra.ateria.l sense because of the lavish use of reso1.u•ces,, and 

that these l"'esources used have made a g1~eat nation which 

citizens can be justly proud of. 4 

He also points out that the abundance of natural 

reso11rces today may someday be gone,, the forest bare,, the 

coal, the iron, the oil and gas will have been exhausted, 

1 Ibid., -
2 
Ibid.' -

3Ibid -· 

pp. 32-35. 

p. 35. 

p. 8. 



the soils will be f'urther i:mpove1"ished and washed into the 

streams. 1 

President Roosevelt, although awai"'e of' conservation., 
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did not have clearly in mind all of the complex economic 

l"epercussions of a policy of' conservation. He did., however, 

see that conservation involved foresight on the part of the 

present gene1"ation in the use and restriction of the use of 

natural resources for the welfare of future generations 

when he said "one distinguishing characteristic of really 
2 

civilized men is foresight.u 

President Roosevelt :further suggested that leaders need 

to exercise foresight for the nation in the future, and if 

foresight is not exercised, dark will be the :future. Fore

sight should be exercised now as the ordinary prudent man 

exercises foresight in conserving and wisely using the 

property which contains the assurance of well being for him.

self' and his children.3 In eff'ect he considered conservation 

as synonymous with preserving more for futur•e generations. 

A f'ew years later, President Van Hise of the University 

of Wisconsin, defined conservation as doing the greatest 

good to the greatest number and that for the longest time. L~ 

1 Ibid~, p. 8. -
2Thid. -
3Ibid. -
11-c. R. Van Hise, Conservation of' Natural Resources in 

the United States (New York, !916), p. 379. 
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This loose statement had little scientific value, as pointed 

out by Conrad H. Ham .. mar who states that nconservation is not 

the g:('eatest good to the greatest nu...111ber, but the hig..11.Gst 
l 

averae;e good t;o a moderate number that is sought." 

As early as 1913 Gray regarded the heart o:r the 

conservation problem as being economic in nature with the 

obse1"vation that nconservation is the determination of the 

:proper rate of discount on the future with respect to the 

utilization of our natu1"'al resources. n2 The basic problem 

of conservation., as Gray points out, is the dete1"'m.ination of' 

the prope:r• rate of' discount for the future; in this respect 

it is the same as the problem of investment and is essen-

tially economic in nature. 

Richard T. Ely suggests that conservation m.eans three 

things. They are (1) maintenance as fal" as possible, 

(2) impJ:ovement where possible; and (3) justice in distribu

tion.3 Regarding the latter point he states that "conserva-

tionists wish to cut off, 01" at least reduce, the p1"'ivate 

receipt of property and income beyond what is a fair return 

to capital and labor and enterprise, reserving the surplus 

1conrad H. Hammar, "Economic Aspects of Conservation, r, 
Journal of Land and Public Utility Economics (1931), p. 282. 

2L. c. Gray., uEconomic Possibilities of' Conservation," 
Qua1"'te:rl;Z Journal of Economics, Vol. XXVII (1913), p. 499. 

. 3Richard T. Ely. in ~e Foundations of 111·a t ion al Pros~er-
i ty by Ely., Hess, Leith and Carver (New York, 1918), p .. • 
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1 
for public use. 11 Ely appears to give no explanation of 

vrrLat is a fair return to capital and labor~ and how the 

surplus reserved for public use is derived. 

A more recent definition of conservation is that stated 

by Aldo Leopold, "conservation means harmony between men and 
2 

land.n He points out that this comes about by land doing 

well for its ovmer, and the owner doing well for his land. 

When both land and owner end up better by reason of their 

partnership, the nation has conservation, but when one or 

the other grows poore1., it is not conservation.3 

It appears that the above definition is largely limited 

to the farmer and his far-111. It perhaps falls in the field 

of biological forces. It is not primarily concerned with 

the inanimate universe, metals and minerals. It states the 

position of the ecologist and that for a phase of conserva-

tion is important. This definition is more of a statement 

of purpose, or ends to be attained, or a philosophy of life 

than a definition of conservation as such. 

Zimmerman states that conservation involves a reduction 

of the rate of disappearance or consu.rnption and a 

1 . . .!.Ell•, p. 6. 

2Aldo Leopold, "The Farmer As A Conservationist, 11 

American Forest (June, 1939), p. 295. 

3Ibid. -
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corresponding increase in the unused surplus left at the end 
1 

of a g iven period . 

He also points out that the conscious i nterference with 

t he free play of economic forces with the avowed purpose of 

helping posterity even at the expense of the present genera

tion of producers and consumers is called conservat i on. 2 

Broadly interpreted, conservation i ncludes a set of 

principles that deal with every activity and every resource 

that affect public and private welfare . Thus , i n using the 

term conservation, it is essential that i ts scope be defined 

and the particular resources to which it applies be des i g-

nated; otherwise , its meaning is so broad that it has little 

significance . 3 Erich W. Zi mmerman concludes that "the word 

conservation seems i mposs ible of final definition, for its 

meaning changes with time and place ." 
4 

Definitions of Soil Conservation 

The term, "soil conservation," has different meanings 

among the leading conservation students . 

1Erich W. Zimmerman, World Resources and Industries 
(New York , 1951 ), p . 806 . 

2illg_. 

3A . F . Gustafson and W. J . Hami lton, Conservation in 
the United States (New York , 1949 ), p . 3 . 

4zimmerman, £Jl.• ill• , p . 801+. 
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According to the following professors of Cornell 

University, Gustafson, Guise , and Hamilton, "conservat ion is 

an economic and social problem, i t is not primarily one of 

sentiment . 111 

According to We itzell ' s thesis , •conomics of Soil Con

servation in West Virgi n ia, "soil conservation is the contin

uous utilization of land in a manner that will maintain an 
2 

economic level of productivity in perpetuity ." With this 

analysis of soil conservation, he points out the necessity of 

ma i ntaining the soil fertility whi l e using the land contin-

uously. 

Collier expresses soil conservation as a goal in which 

one achieves better land use and relatively permanent systems 

of farming , to provide a better life for people living on 

the land, and to i nsure protection of publi c welfare . 3 

The Northwest Regional Council explains that soil con-

servation i mplies wise use and care of the land , i n such a 

way that it will retain its natura l fertility of productiv

. t LJ_ J. y • . 

1A. F . Gustafson ., c. Guise , and W. J. Hamilton, 
Conservation i n the United States (New York ., 19L~9 ) , p . 18 . 

2Everett C. Weitzell, Economics of Soil Conservation i n 
West Virginia , p . 209 . 

3George W. Collier , "Soil Conservation Service , " Journal 
of Farm Economics., Vol. 24, (February, 1942 ), p . 124. 

4Northwest Regional Council , "The Meaning of Soil Con
servation," Soil Conservation Outline , (June , 19~.0 ), p . 6 . 



According to the ab ove definition of soil conservation 

it appears to mean us i ng the land to produce the greatest 

amount of the things best adapted to the land, and at the 

same time protecting it so that i t will not lose i ts pro-

ductiveness . 

H. H. Bennett , former Chief of the Soil Conservation 

Service of the United States Department of Agriculture , 
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states that soil conservation is the use of land, within the 

limits of economic practicability , according to its capabil

ities (the way nature made the land) and its needs (as 

affected by man ' s use of the land) in order to keep it 

permanently productive. 1 He further expresses in agronomic 

explanation more specifically that soil conservation consists 

of safeguarding all kinds of useful land, as nearly all k i nds 

of land are useful for some purpose . On the other hand, soil 

conservation is safeguarding or preventing the depletion 

caused by the following: (1) excessive soil removal ; (2) 

deposition of the products of erosion ; (3) accumulation of 

toxic salts; (4 ) burning the field; (.5) exhuast i on of plan t 

nutrients through leach ing , excessive cropping , and over

grazing; (6) i na equate drainage , in case of water logging ; 

and improper cultivation, or failure to protect the land from 
2 

soil loss . 

1 H. H. Bennett , Elements of Soil Conservation (New Y0rk , 
1947) , p . 128. 

211?1.g_. , p . 128. 



Robert H. Sh i elds , former Admi n i strator of Producti on 

and 1arketi ng Admini strati on, suggests that soil conserva-

tion means mai ntai ni ng of abundant product i on of food and 
1 f i ber bo t h now, and i n the years to come . 

13 

Accordi ng to a recent publication of the Soil Conserva-

tion Servi ce , soil c onservat i on means a permanent, profitable 

agri culture by us i ng the r i ght comb i nation of conservation 

t . 2 prac ices . 

Soil conservat i on has been defi ned as common sense farm-

i ng with sclentific methods . · It i nvol ves ( 1 ) so-:..md land use ; 

(2 ) the right comb i n9.tion of conservat i on practices ; (3 ) 

ma intenan0e and improvement of s oil productivity ; and (4 ) 

economical ly sound cons ervat i on farmi ng . 3 

As reported by the Oklahoma Conservation Committe e , the 

ultimate objective of soil conservation i s the maintenance 

of permanent productivi ty of land a s far as possi ble . 4 

1Hobert H. Shields , "Soil Conservation Practice Pay
ment ,11 Re ort of the Administrator of the Producti on and 
Marketing Administration 19 • 

2uni ted States Department of Agriculture , 'No One Can 
Afford Erosion," Soil Conservati on Service , (August , 19L1.7 ), 
p . 3 . 

3united tates Department of Agricultui-•e , "Erosion Can 
Be Controlled, tt Soil Conservation Service , (August , 19~.7 ), 
p . 3 . 

4state Soil Conservation Committee , "Hi story of Soil 
Conservation," Bi ennial Rep£!:!, Oklahoma , December , 1952 , 
p . 1 . 
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More recent definitions of soil conservation are those 

of Arthur c. Dunce and Earl o. Heady and o. J . Scoville . 

Soil Conservation as discussed by Bunce applies to 

agricultural land , or more particularly to the soil resources 

of agriculture . 1 Arthur c. Bunce , assistant professor of 

agricultural economics , I owa State College , states that 

agricultural soil resources partake of several characteris-

tics compositely , which make it necessary to explain how 

conservation can be had when a compos ite of different quali-
2 

ties or properties are under consideration . 

He f'urther points out that soil has the characteristics 

of fund resources which are limited in amount , and conserva-

tion may be defined as a reduction in the rate of conslllnption 
? 

which will leave a larger quantity available for future use . J 

Another of the qualities of the soil i s that it is a 11flow 

resource " and i s described by Bunce as occuriing periodically 

overt· e , and conservation means using such resources i n 

such _a way that physical waste (non- use) is mini mized . 4 Then 

a final classification used by Bunce is that of "biological 

resources" that partake of the characteristics of both fund 

and flow resources , a composite quality , and conservation may 

1Bunce , 212.• ill•, p . ~- • 

2 Ibid . 

3.!El.£. 

~-I bid ., p . 5. -
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be defined as the ma i n tenanc e of the present level of produc-

t . . t 1 
lVl Y• 

Because of the di ff icult i es assoc i ated with formulating 

a definition of conservation respecti ng agricultural l and, 

Bunce suggests it be wise to restri ct the meaning of the 

term to t he physical sense , and us e t he a d j ec tive "economic " 
. 2 

or "uneconomic" to i mpl y monet ary measures . Any formulation 

of a definit i on of conservation would i n thi s case be in 

agreement wi th the physical one set forth by Bunce when he 

says "conservat i on of agricultural l and appears to mean the 

maintenance of the f und resources and the present level of 

productivity of the soil , assuming a g iven state of the 

arts . 11 3 

Heady and Scoville state that soil conservation is the 

prevention of d " 1inution in future production on a given area 

of soil and from a given i nput of l abor and capital (apart 

from the conservation resource i nput , and with the technique 

of production otherwise constant .) 4 

Since soil is a composite of .f'und and flow resources and 

conservat ion has many meanings , i t seems i mpossible for any 

l.IQ.ig,. 

2~., p . 4. 

31!U.£.., p . 7. 

4Earl o. Heady and O. J. Scoville , "Principles of Con
servati on Economics and Policy," Research Bulletin No . 382, 
Ames , I owa (July, 1951 ), p . 375. 
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one of the aforementioned defi nitions to be entirely appli-

cable in every instance . 

Characteristics and Nature of Soil 

An understanding of the r i ghtful meaning or definition 

of "soil " must be had i n order to ful l y test the applicabil-

ity of recent anal ytical defini tions of soil conservati on . 

In deriving a u s able definit i on of soil it may be well to 

review the concepts of t he soil s c i ent i st or soil pedologi st . 

Hilgard states that soil i s the more or less loose and 

friable material i n which, by means of t he i r roots , plants 

may or do find a footho l d and nourishment, a s well as other 
1 

conditions of growth . 

Fi rman E. Bear , professor of soils , Oh i o State Univer-

sity, writes that soil is the res i due left behind in the 

disintegration and decomposition of rocks , mi xed with varying 
2 amounts of plant and animal refuse . 

Burges points out that soil is t he thin layer of finely 

broken rock material and decaying organi c matter whi ch covers 

1~ . W. Hilgard , Soils , Thei r Formation, Pro;eert i es, 
Com osit i on and Relation to Climate and Plant Growth (New 

ork , 11 , p . 

2Firman E. Bear, Soil :Management , (New York, 1924 ), 
p . 26 . 



most of the earth and furnishes a medium of growth for 
1 plants . 
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Byers , Kellogg , Anderson and Thorp state in their study 

of format ion of soils that the soil i s a mixture of fragmen-

tal rocks and minerals , organic matter , water , and air , in 

greatly varying proportions and have more or less distinct 

layers of horizons developed under the influence of climate 

and having organisms . 2 

They further point out that soils are dynamic in charac

ter , they are constantly undergoing change but they normally 

reach a state of near equilibrium with their environment , and 

after a long period of exposure to given set of conditions 

they may change but little during per iods of hundreds or even 

thousands of years unless there is a change in the environ

ment . 3 

Hans J enny states that soils are those portions of the 

solid crust of the earth, the properties of which vary with 

soil- forming factors , climate , organisms , topography , parent 

material and time . L~ 1\ccordin1., to this definition soil con

sists of a layer of unconsolidated materials at the earth ' s 

1Austin Earle Burges , Soil Erosion Control (Atlanta , 
Georgia , 1936) , p . 33 . 

2United States Department of Asriculture , Soil and Men 
Yearboo of Agriculture , 1930, p . 948 . 

3rbid., p . 948 . 

4Hans Jenny , Factors of Soi l Formation (New York, 1941) , 
p . 17 . 
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surface , which has been derived from rock and organic matter 

through agencies of decay and disintegrat i on. 

Wilbert Wier , soil technolog is t formerly of the Bureau 

of Chemistry and Soils, United States Department of Agricul-

ture , i n his concept of soil suggests that when any earthy 

body was classified as soil , it contained certain attributes 

that are common to all soils in the world , and a careful 

analysis of this classifying process , in accord with the 

modern concept of soils will show three principal common 

elements which are distinguishi ng characteristics , such as 

color , layers , and structure that have developed to a greater 

or lesser de ree as the result of the action of s pecific 

natural forces . The soil body has an inherent nature that 

shows not only the origin of soils from loose geologic 

material , but also their filial relation to the loose 

geological substratum material i m.~ediately below them and 
1 

the ability to support the growth of plants . 

According to this meaning , soils are earthy bodies on 

which distinguishing characteristics have developed as the 

result of the action of specific natural forces on the accu-

mul ated residue that results from rock weathering , whose 

earthy bodies constitute the upper part of the outer uncon

solidated layer of the earth ' s crust, and in which soil 

plants grow. 

1Wilbert Walter Weir , Soil Science, Its Principles and 
Practices ( New York , 1949 ), p . 142. 



19 

According to a more recent study , Bunc e states that soil 

has the characteristics of "fund resources" which are limited 

in amount , 11flow resources" occurring periodically over t ime , 

as for example water flow, sunshine and fertility from the 

actions of solutions and organisms in the soil together with 

fibre or organic matter formed by the growth of roots and 

the spacial elements of land and the "biological resources" 

that partake of the characteristics of both fund and flow 

resources , a composite quality . 1 

Sigmond suggests that most pedolog ists still insist on 

briefly defining soil as the outer weathered layer of the 
2 solid earth ' s crust . He points out , however , that i n the 

light of our present pedologi cal knowledge this definition is 

inadequate . 3 Sigmond further observes that the soil is 

certainly the outer layer of the solid earth in contact with 

the air and more or less weathered , but he indicates further 

that this is not all that can be said about soil , because 

rocks are regarded as the symbols of stability and solidity, 

the soil is the soft bed of seeds and plant roots , the support 

and food of the vegetable world and the home of change. 

Rocks are dead mineral substances , while the soil teems with 

life and is the source of all new vegetation. 4 

1 Bunce , .2.E.• £1:!;_., pp . 4- 6 . 

2Alex ius A. J. de Sigmond , The Principles of Soil 
Science (London , 1938), p . J . 

31.l?i£., p . J . 

4rbid . 
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One of the outstanding properties of the soil is that it 

may become t e carrier of higher vegetation . It is i n the 

soil that inorganic substances are transformed into living 

organisms , and dead organic matter also changes back into 
1 inorganic compounds . 

Burges in a summary of the meaning of soil suggests that 

it is the heritage of the human race , the product of dis-

integrated rock compounded with the organic remains of all 

previous life. It is the cradle of the seed, the support and 

sustenance of the growing grain , the last resting place of 

the fallen plant . It is nature ' s marvelous laboratory 

wherein the inert remains of plants and animals are broken 

do1·m into their component parts and again infused into living 

things . 2 

He further states that soil is incredibly slow to form 

but swift as the dashing rains to erode . Once wasted, it can 

never be exactly re- formed as before nor feasibly replaced by 

3 man . 

Sigmond concludes that soil is the scene of constant 

changes and transformation, a dynamic system in contrast to 

the static system represented by rocks , and minerals . 4 

11.!219.. 
2Burges , .2.E.• £.ii., p . 1 . 

31121£. 

4s1gmond, .2.E.• .£..ii., p . 5. 



It is problematic whether any definition of soil could 

be formulated to which everyone would agree or to which all 

situations coul d be applied . 
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In order to more clearly present and discuss the appli-

cability of recent analytical definitions of soil conserva

tion, and to help the r ea der determine when "soil" is or is 

not being conserved , it is necessary that the writer explai n 

the term "soil." 

The t erm "soil," as used in this study, des i gnate s the 

sur- ficial portion of the earth, the layer extending from the 

surface dovm to some decided change in the t exture , color , or 

structure of the mat erial , a composite resource containing 

fund resourc es , f low resource s , and biolog ical resources , it 

may be only a few i nches deep, or it may be a foot or more . 

This portion is frequently referred to as sur face soil . 

Test of Application of Two Current Definit ions 
of Soil Conservation 

This section of Chapter II is a discussion of the appli-

cability of two current definitions of soil conservation. 

The first is t hat of Arthur C. Bunce , and the s ec ond is the 

combined product o.f Earl o. Hea dy and o. J. Scoville . 'l'hese 

writer·s have devoted considerable r e s earch time and thought 

to the f ield of conservation and offer their definition s for 

economi c appraisals of cons ervation quest ions. 
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In his writ i ngs Bt.mce emphasizes that "soil conservation 

is the maintenance of the fund resources and the present 

level of productivity of the soi l , assun1ing a gi ven state of 
1 

the arts . " 

Heady and Scoville defi ne soil conservation as "the pre-

vention of dimi nution i n future production on a given area of 

soil and from a g i ven input of labor and capital (apart from 

the conservation resource input , and wi th the technique of 

production otherwise constant ). 11 2 

In testing the applicability of these defi nitions of 

soil conservation, the term "soil" wi ll be referred to in 

this discussion as the sur- ficial portion of the earth, or 

the layer extendi ng from the surface down to some decided 

change in the texture , color , or structure of the material , 

a compos ite resource contai ning fund resources , flow 

resources , and biologi cal resources; it may be only a few 

inches deep , or it may be a foot or more in depth; this por-

tion being frequently referred to as surface soil . 

In order to appraise the applicability of Bunce ' s defi-

nition of soil conservation, it seems appropriate to divide 

i t i n to two parts . First , he states that the "fund" 

resources must be mai ntained, as sun1ing a given state of the 

arts . The meaning of fund resource r efers to the limited 

1Bunce , .Q.E.• ~ ., p . 7. 
2Heady and Scoville , .2.l?..• ~ ., p . 375. 



23 

inanLmated body of the soil. Then, in order to maintain the 

f'und resource there must be a holding or keeping of the soil 

body in its particular state , assuming that there i s no 

change i n the state of the arts . Bunce observes i n the 

second part of the defi nition that the present level of pro

duct ivity of the soil must be ma i ntai ned , a ssuming a g iven 

state of the arts . This seems to i ndicate t hat the ability 

of the s oil to produce must be kept in a particular state for 

given tech..~ological conditions . 

I n applying this defi nition of soil conservation and 

putting it i nto use , a consideration of the feasibility and 

use of a definition which is to be applied to a composite of 

fund and flow reso1rces must be given . Can both fund and 

flow resources be maintained when the fund resources are 

limited in amount and are i rreversible in character , and the 

flow resources occur periodically over time and may be re

placed? To maintain the fund resource would necessitate that 

the inanimate soil body be kept in its present state perma

nently, undiminished and unimpaired . The conservation of fund 

resources in the sense of maintaining or keeping the resource 

permanently undiminished and unimpaired is clearly spurious. 

If conservat ion were understood i n this sense , soil formation 

and soil deterioration would have to remain zero . Productiv

ity is greatly affected by flow resources , and flow resources 

which occur periodically over time are i nfluenced by uncon

trollable phenomena . Since soil is a composite of both fund 
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and flow resources , it appears that conservation should refer 

specifically to maintenance of the fund resource in its 

natural fornation , but could permit temporary changes in the 

flow resources . What evidence is there to indicate that the 

present level of soil productivity is currently being main

tained? Is there not also i ncreased productivity through 

current conservation efforts ? 

While it has the great merit of call ing attention i n a 

very few words to the most i mportant general characteristics 

(maintenance of t he fund resources ) i nvolved, a definiti on of 

this sort is so lacking in precision on certain particular 

points that it leaves the way open for rather serious mis 

understandings . First , it i s not clear whether the effects 

of cost and price are excluded or not by the proviso that the 

state of the arts remain unchanged . It i s not clear what the 

state of the arts i nclude , and can they be agreed upon by any 

two p eople? Second, it is uncertain whether the fund re

sources and the flow resources can be maintained . And third , 

nothing is said as to whether or not this definition is to be 

applied physically or economically. 

Largely becaus e of this last deficiency, this definit ion 

fails to bri ng out as it should the symmetrical character of 

the i nter- relationship of factors i nvolved . The Bunce defini

tion of soil conservation is not i ncorrect , but i t is neither 

sufficiently precise nor sufficiently complete to afford an 
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adequate foundat ion for the an alysis that necessarily must be 

based upon it . 

Alt hough the most L~portant consequence of this defini

tion is t hat with i n certain limits fund resources and flow 

resources may be mai nt ained, i t i s nevertheless more helpful 

for general analyti cal purposes to formulate a defi nition i n 

terms of physical and economic understanding , rather than 

only i n terms of either phys i cal or economic me aning . 

Heady and Scovi l l e suggest that soil conservation is the 

prevention of decrease i n forthcomi ng production on a given 

area of soil and from a g i ven i nput of l abor and capital 

(apart from the conservation resource i nput , and with the 

technique of production otherwise constant ). I n the op i nion 

of the writer , t h is defini t i on appears to be onl y partially 

applicab le to the phys i cal aspects of soil conservation if 

one accepts i ts basic assumptions ; however , how likely is he 

to find a per iod long enough in which to measure the effects 

of conservation with a given state of the arts? How reason

able is i t to assume that production technique , new i nven

tions , improved varieti es of seed, and climatic conditions 

are to remain fixed? 

What an inquiry i nto the problem of defining soil con

servation i s most likely to find i s a change i n production 

due to all these above variables . Then arises the problem of 

allocating the increase or decrease in producti on between the 

factors caus i ng the change to be forthcomi ng . Theoretically , 
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this allocation would be possible , for one can hold all the 

variables constant except ono; calculating the change in pro

duction, such change will be due to the variable factor . 

Empirically one does not have enough i nformation . 

Although both definitions discussed above are somewhat 

inadequate, the difficulties of interpretation arise more 

from omissions than from restrictions stipulated. A more 

conclusive definitio1 could be reached by determination of 

definite , positive , clear d scriptions in order to clarify 

the basic defini tions . How can one ever measure conservation 

or apply a static definition to a dynamic society? Does one 

have enough information for each of the soil factors to tell 

how much is soil conservation and how much is something else? 

How i mportant i s soil conservation as long as there is a 

dynamic society? 

If i t i s conceived that the definit ions of soil conserva

tion as mentioned above are acceptable in terms of physical 

inputs and outputs, both society as a whole and individual 

farmers are f ced with a further problem, whether the prac

tice i nvolved to maintain a present level i s profitable ; 

whether physical inputs relative to output would be profit

able now or in the long run. 

'11he future of technology and the economy may not allow 

the present level to be productive . What would be the 

present outcome of the conservation of the draft horse 

initiated in the 1930 ' s ? Certain soil i n agricultural use 
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ay go out of production and others may come in; it may be 

better to let certain land go. Why should one hold a man by 

subsidizing land? I n agriculture no one problem (biological, 

e . g . se ed i mprovenent; phys i cal, e . g . soil ; and economic, 

e . 0 • changes i n wants ; income status and freely expressed 

price ) has been the adaptation . Quality may be a problem 

some day as well as quantity,, 

'ro adhere rigidly to eith er definition, especially to do 

so to the point of public subsidy would t end to hamper the 

freedom of adjustment of chang ing conditions . 

The i...rriter also believes worthy of consideration the 

economic i mplications. The economic use of soil involves n ot 

only the question of ma i ntenance , but also of exploitation 

and improvement . The general statement that the soil must be 

conserved has little me aning when applied to all soil groups . 

I n many cases the needs exist not only to conserve the soils , 

but also to improve or even, i n some i nstances , to exploit 

t h em. Especially is this t rue of t he flow resourc e s . Con

servation that would try to hold agricultural productivity of 

a virgin soil with distant markets at the orig inal level may 

be wasteful or uneconomic, and therefore exploitation may be 

economic for the i ndiv i dual . Maintenance of t he present 

level of productivity i s a highly misleading statemen t , fo r 

conservation of the flow resources is economically meaningful 

on l y if its use i s considered . 



The economic implications may be expressed i n a simple 

form in terms of marg i nal theory u_~der the assumptions of a 

flexible competitive economy . Exploitat i on that results i n 

soil deterioration represents erosion and fertility losses 
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which permanently lower the value of the l and; this occurs 

when the cost of restoring the physical productivity of t he 

soil after a period of exploitation would be greater than the 

sum of the annual cost , including interest , which would be 

incurred in maintai ning it . Exploitation that results only 

i n ttfertility depletion," on the other hand, represents the 

use of resources that can be replaced later at a cost equal 

to or less than the cost of maintaining t hem. In the case 

of fertility depletion , 1 the productivity of the soil should 

be mainta i ned at the point where the cost of marginal i nputs 

equal the value of the margi nal product . In the case of 

deteriorat ion , explo itation would only be economic for the 

individual up to the point where the marginal returns from 

dis investment equalled the value of the resource destroyed . 

Land improvement on the other hand i nvolves capital invest -

ment , and it is economic for an individual to improve his land 

up to a point where the marg i nal returns from investment equal 

marginal cost . Up to this point the value of the improvement 

will be greater t han the cost. 

lFertility deplet ion refers to the removal of plant 
nutrients from the soil , and occurs concurrent l y wi th ero
sion; a reduction i n the productivity of t he land may be the 
results of either one of these factors or both together . 
Bunce , 2E.• £li., p . 14. 
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Bunce states that eeonomicallJ, conser'vation (capital 

maintenance) is essentially an equilibrium concept and is 

economic for the individual when further investment or dis-

investment is uneconomic. At this point marginal returns 

from investment equal m.ai-•ginal cost, and marginal returns 
1 

fJ:>om disinvestment equal the value of the resouPces used up. 

1Ibid., pp. 9-16. -



CHAPTER III 

"'.If • \ • 1 <!I, . :'.I. • 1 t. C, .hany wrrcers on soi . e1"osion ano. soi conserva ·ion, 01. 

1,rhom may bo :mentioned, H, H. Ben..riett, 1vr. E. Bear, l'"fatx1.,rell s. 

Stewart, J. V. Jaclrn, Karl B. Hickey, Russell Lord, Quincy 

Claude Ayres, Edward H. Paulkner and w. c. Bagley, suggested 

that soil ex•osion is causing a gi~eat loss of topsoil tlu~ough-

out the United States. 

P1c0ofessor Rolf:l.nd H. Renne, President of Montana State 

College, in his book, ~££W.0.}.,.9,,.~, points out that in the 

United States app1"oxi:mately half (973,000,000 acres) of the 

land area of 1 1 903, 000 .,000 acres is physically suited f'o1" 

crop production. Of the rest., L~68,ooo,ooo acres a1°e arid 

graz:ing lands unsuited. for any other purpose. Land in 

forests., fit only for forestry with incidental grazing, com-

prises a.n area of' 262.,000,000 acres, while some 66.,000,000 

acJ:>es not s.t p1°esent ln forest is fit for pasture or forest, 

but not for• crops. Some 67 .,000.,000 ac:r'es are waste land 

( chiefly desert and rock) un.fi tted for c1"ops, grazing and 

fo1'"'ests. 'I'he remainder of about 67,000,000 acres will be 

used in part for cities., towns., homesteads, recreation and 
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1 other purposes . About 80 percent of t he cultivatible land 

is subject to erosion i f not protected. 

The writer did not attempt to record all of the studies 

on the extent of soil erosion because of the similarity of 

the data . It is the purpose of this chapter to show a few 

selected studies which i ndicate the general pattern of 

studies on the extent of soil erosion . 

As a background for clarity of understandi ng the find-

ings of the extent of soil eros ion , a brief review of defini

tions of geological erosion and soil erosion is presented . 

Definitions of Geological ~rosion 

Erosion is a natural process which has been sculpturing 

the face of the earth since the first winds began to blow and 

the first rains to fall . As a ge ological process erosion i s 

a result of tho i mpact of climatic forces such as rainfall , 

frost , and wind upon the land under varying conditions of 

slope and cover of natural vegetation ; it is the wearing away 

of the land surface by running water , wind , waves and moving 
. 2 
ice . 

Geological erosion assisted by the process of rock 

weathering aids both in the formation of soil and in its 

1Roland R. Renne , Land conomi cs , (New York , 1947 ) , 
p . 2L~O . 

2 
H. II . Bennett , Soil Conservation, (New York , 1939) , 

pp . 92- 93 . 
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distribution from place to place . It occurs in a natural , 

undistributed environment when vegetation with its canopy , 

stems , ground cover of vec;e tative litter and underground net-

work of bindinO' roots toget' er wi th the ""bsorp tive , stable 

character of hu_rnus - boun soil retards the tran sportation of 

surface soil by rain, wind nd gravitat i onal novements to a 

pace no more rap i d , general l y , than the pace at which new 
1 

soil is formed from the parent m.ater i al beneath . 

Russell Lord , an Ameri can writer , states that geo log ical 

erosion, or natural erosion as i t i s sometimes cal l ed , i s the 

gnawing away at nake rock. The weathering agencies--water 

and air , heat and cold, roots , worms , mo l ds , bacteria , and 

the remai ns of all things living--c omb i ne to tear apart its 

assive substances and to distribute the particles ; deposit-

ing here un th -!"'e on land a thin and shifting film of rotted 
2 

rock with the essence of life ' s renewal i n i t call ed soil . 

He points out tha t erosion is a soil maker ; but the timeless 

whips of wi nd and water let no land be at pea ce . Flicking 

and smashing at the landscape , t he weather works to remove 

it , part i cle by part i cle , and t o re - depos i t i t in n ew designs 

and format i ons , wi thout regard for nat i onal or s tate lines , 
3 property rights , or the general welfare . 

11£ll., p . 92 . 

2 ussell Lord , Behold Our Land (Boston , Mass ., 1938 ), 
p . 13 . 

3Ib i d . 
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.Arth1:r Holmef , profec·sor ot: geology and mi neralogy , of 

the University of Edi nburgh , states that "geological erosion 

ls the destructive process due to the effects of t he trans-
1 porting agents (wind, rain, rivers and glaciers) of nature ." 

William J . Miller , professor of geology , University of 

California, suggests that t he te m "geological erosion" com-
2 prises all the processes whereby the lands are worn down . 

He points out more specifically that it involves the breaking 

up , decay , and transportation of materials at and near the 

earth 1 s surface by "weathering 113 and "solution, ul~ and by the 

mechanical actions of running water , waves , movi ng ice, or 

winds which use rock fragments as tools . 5 

Based on a study of defi nitions of geological erosion , 

it appears that geological erosion is nature ' s system of 

production, distri bution , and consumption of soil resources . 

1Arthur Holmes , Principles of Physical Geology (New 
York , 1945 ), p . 24. 

2William J . Miller , An I ntroduction to Physical Geology 
(New York , 1941) , p . 106 . 

3 11weathering " compr ises all processes , such as mechani
cal action of temperature changes , freezing of water , organ
isms , rain water and lightning , and the chemical action of 
atmospheric gases , water , and organisms , whereby rocks at and 
near the earth ' s surface break up , decay , o crumble . See 
William J. Miller , fin I ntroducti on to Phys ical Geologx (New 
York , 1941 ), p . 81. 

411Solution 11 is the simple process of dissolving rock 
material , ma i nly by water . See Wi lliam J. Miller , An Intro
ducti on to Physical Geology { Nei.1 York, 1941) , p . 107 . 

5Ibid., p . 106 . -
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The production of soil is brought about by the brea ing down 

of rock through the process of . echro1ical acti n , tempera-

ture changes , frAezin of water, organisms , rain, water , 

lightnin .. , and the chf'.lmical action of atr.1ospheric gases , 

water and. organisms . The distri bution of soil (products ) 

formation , is a process which removes the weathered rock 

fragments from the places of their origi n . Spec i fical l y , 

these include the picking up of loose material and its trans-

portation, including the agencies of rain, wind, moving ice , 

rivers ., nd streams . The consumption or solution of soil 

formation is carried on by the process of dissolving rock 

rn.aterial , mai n ly by water and chemical action . 

The rel ationship of geolog i cal erosion to soil erosion 

is the dif.ference in the rate of denudation (L. denude , to 

make bare } that would normall y take place and the denudation 

caused by the acti ons of man. 

Defini tions of Soil Erosion 

11he term "soil erosion" has different meanings among the 

leading soil conservati onists and l and economists . 

For example , H. H. Bennett states "soil erosion is the 

vastly accelerated process of soil removal brought about by 

human interference with the normal equil i brium between soi l 
1 

building and soil removal ." If one may judge his thought 

from what he said Bennett appears to mean that normal 

1Bennett , .££• cit ., p . 94. 
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0quilibx•it1 beb.cen soil bu·'ld'ng and soil x•e1-:- oval i s when 

soil ·· s formed as fast as i t is displaceci. bodily . 

Other writers indicate th·t soil erosion may be defined 

as the ucaring ,vy of the soil ., ae the reeul t of h1..m1an 
1 

practices faster than i t is replace by natura. processes . 

G. V. Jacks , f\mc:i:•icun Hriter un editor , an R. o. 

White , autho and uritcr , refer to soil erosion as being an 

important symptom of bad relationship between people and the 

soil , just as a headache is often a symptom of some more 
2 

fundamental illness . Jacks and White further point out that 

soil erosion may be divided into two general cl ssifications , 

vertical and latera i . 3 Vertical erosion is the leaching of 

t he soluble soil nutrients down into the subterranean water 

tab les , and occurs mostly i n humid regions . Lateral eros ion 

either washes or blows away the insoluble parts of the soil . 

The washine; usuall y occurs in humi d regions and the blowing 

in arid and semi - arid reg iorrs . 

This study is concerned with lateral erosion, which con-

sists of water erosion an wind erosion. 

Bennett states that water erosion is the transportation 

of soil by ra i n water , i ncluding melted snow, running rapidly 

over exposed sur.fac e ., and that i t is conditioned by .factors 

1G. v. Jacks and R. o. Whyte , Vanishing Lands (New York,. 
1938), pp . 1- 25. 

2 l!21.i•, p p . 1- 25 . 

31!21£., pp . 101- 104. 



of slope , soil type , land use and amollilt and i ntens ity of 
, 

rainfall . .... Bennett also points out that water eroston may 

be divided into three stages : sheet erosion , rill erosion 

and gully erosion , and that actually there is no lin of 
2 

demarcation between the stages . 

36 

Sheet erosion is an ins i di ous wast i ng o.way of the soil ; 

sheet erosion is the more or less even removal of so i l in 

thin layers over an entire segment of s l oping land. 3 

Rill eros i on is characterized by small but well- defined 

incision left i n the land surface b:r the cutting action of 

the water , and instcnd cf' flowing evenly o e a sloping field ., 

rlliloff water tends to concentrate in stre a."11let s of suffi cient 

volume and veloc i ty to gener•at e increased cutting power . 4 

Gully- erosion takes place either rhere the concentl"·ated 

runoff from a slope increases suff:!.ciently in volume and 

velocity to cut deep incisions into the land surface or where 

the concentrated water continues cutting the same grove long 

enough to develop 3Uch incis i ons . 5 Wi nd erosion is the 

transportation of soil by the forces of the wind . 6 

, 
.J..Bennett , .2.?.• ill•, pp • 95- 96 . 
2 Ibid., pp . 96-100 . 

3roid., - pp . 100- 102 . 

4Ib -·d __:!;._., pp . 102- 109 . 

5Ibid., p . 102 . 

6Toid., p . 116 . -
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Austin E. Burges , popular writer of Dallas , Texas , 

points out that soil erosion is the removal of soil by nat

ural agencies , of ·which water and wind are the most active . 1 

Arthur c. Bunce , formerly assistant professor of agri

cultural economics , Iowa State College , states that soil 

erosion is the result of the activities of man , which include 

wind erosion , and ·water erosion . The term "erosion" gener-

ally· plies a movement of the soil; it may be extremely 

rapid or very slow and represents a destruction of the fund 

resources of the soil . 2 

The fund resource is the inanimate body of soil 

particles and is limited in amount . 

Professor Schiekele , formerly of Iowa State College , 

writes that erosion is the most conspicious form or soil 

deterioration and , from an economic viewpoint , also the most 

dangerous because of its 11 irreversible 11 3 character . 4 

lAustin Earle Burges , Soil Erosion Control (Atlanta , 
Georgia , 1936 ) , p . 1 . · 

2Arthur C. Bunce , Economics of Soil Conservation ( Imm, 
1948 ), p . 14. 

3once the fertile topsoil is washed away and the land is 
dissected by numerous gullies ., it is extremely dii'ficult and 
often· possible to restore a profitable level of productive
ness . 

4Rainer Schickele , ]:cono:rnics of Ap;ricultural Land Use 
Ad"ustments . I I1ethodolo in Soil Conservation and A ricul
tural A justment Research , Researc u et n , 
Agricuitura! Experiment Station (March, 1937 ), p . 
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Btmce points of th~t dis i nvest ent (or exploitation that 

results i n soil ' eterioration) represents soil eros i on and 

fert i lity losses which permanent1y lower rent ; the loweri ng 

of rent , soil deterio1" tion or e :ploitatlon occur when the 

cost of restoring the physical productivity of the s oil after 

a period of exploi tat i on would be greater than the su.m of the 

annual costs , including i nterest , which 1 rnuld be incl ude in 

maintaining it . 1 

Deterioration or erosion implies a loss in the value of 

the soil as product i ve capital resulting from i mpair ent of 

its physical properties , and means permanently lower rent to 
2 

the owner or higher prices to the consume1~ . 

After a study of definit i ons of soil eros i on i t may be 

concluded that soil eros i on represents an accelerated process 

of denudation and destruction of the :fund resource or the 

inanimate soil body effected by man, beyond that which is 

caused by natural or gee.logical erosion. 

Area Affected by Soil Erosion 

\•Jhen the first settlers cam to the United States they 

found the land covered with a dense vegetativ growth of 

native gras ses on the open prairie , and timber, brush, and 

1 
Bunce , 212.• cit ., p . 14. 

2 Ibid • , p • 1~ .• -
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1 
grasses on the more hilly land . H. H. Bennett states that 

during the early settlement vegetative cover held the rain 

and snow, and thus prevented tho loss of water by runoff 
2 

during the heaviest rai ns . The precipitation was largely 

and rapidly absorbed by the soil b cause of its unusually 

high organic matter content which had been built up by the 

accumulation of' grass roots and l eaves through the ages . 

Even when the runoff did occur , the nat i ve vegetation pro

tected the soil from being eroded or washed away . 3 If one 

accepts this as true then why did the I ndians name some of 

the rivers as they did? (i . e . the Red River ) 

As the land was broken out of native sod and cultivated, 

native vegetative cover was destroyed and soil erosion began 

and nature ' s chief defense agai nst this destruct i ve action 

was broken down . Inter-tilled crops such as corn and cotton 

iere gram, and the soil was left bare and expose to soil 

erosion. The f'urrows left between corn rows served as 

channels for the collection and runoff of excess rain, these 

frequently developed into small gullies during s i ngle rains . 

In these water channels enormous amounts of the surface soil 

were carried away from much of the rolling land . 4 

1nennett , 2.E.• .£.ii., p . 1 . 

2 Ibid . -
3Ibid. -
~-l£1.a. 
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As the land was more intensively cropped 1Jithout, roga:;:>d 

to th0 rn.aintenance of fertility, th.e opganic ma tte:e content 

g:r•adua.lly decreased, and, as a :r•esult, the water absorption 

capacity was reduced. 'Ihis inc:r•eased the runoff' water', t..rhich 

ca:r0riod away more Rnd more soil, and as the land becru:ne less 

and less productive owing to the loss of' the fertile top-

soil by erosion, new land was broken up and a continuing 

process of soil erosion took place.l 

Dul"'ing World War I, incl"0asing demands fo1° food in 

Europe made it apparent that food production must be 

increased. The boom encouraged the breaking of virgin land 

and its utmost exploitation while the going was good. Prob-

s.bly mox'e soil 1:ms lost from the world between 19121. and 1934. 

' ' -c.nan in tho whole of previous h11rnan hii:itory. 2 

This was particmlarly true of the plains sections of 

Okl al1. onia , Texas, Colorado, •;r• n.ansas, 
') 

. st:eetches of plains were plowed and sowed to whsa.t • ..) 

One duster alo:cw--tha.t of E:ay 11, 193Li.--carried. away an 

estimated JOO million tons of topsoil of western Kansas and 

Oklahoma aud the bo1•dering parts of ·roxas, Colorado, and 
Ii 

ifobraslrn.-.- On the basis of: 1,000 tons of topsoil covering 

---·~ ·-
1rb.: ·, ~ .. , 
2Jacks 

J·n...,l.•d·, ~· 

p. 2 .. 

p. 220. 
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one acre seven inches deep , that meant tho equivalent of 

3 , 000 one- hundre d- acre farms taken out of c rop product i on, i f 

it be a ssumed these farms had on l y s even i nches of topsoil to 

begi n with. Consequently , when rain di d come , whatever 

loose , dr·y soil that remai ned was s ub j ect to washing , l eavi ng 

gullied s ec tions of t he land l ess productive than before . 1 

Mickey asserts that soil erosion has taken 300 , 000 acres of 

farm land out of crop production. This is l ess t han one 

percent of the l and area of Oklahoma. 

Professor F . L. UnderHood , ormerly of Virg i nia 

Polyt \Jchnic Institute and now associat e professor of agrlcul-

tural economics of Oklahoma A. and M. College , state s i n a 

study Qf flue - cur ed tobacco farm management t hat practica lly 

all of the tobacco area of Pittsylvania County, Virginia , 

sho,~d evi dence of eros i on in 1933 , but i n general the degree 

of erosion on the tobacco area was less severe than for the 

f arms as aw olo . Le further state s , however , that about 

one-half of the tobacco acreage was eroded to the extent of 

the removal of 25 to 75 percent of the topsoil and only 3. 3 

percent was planted on land with more tha.i.'1 75 perceL t of the 
2 

topsoil so removed . 

112.1§. .. 

2F . L . U::1derwood, Flue- cured mobacco FaI'.... ·1anagement , 
Techni cal Bull et i n No . 64 (January, 1939 ), Virgi nia Pol:7-
te~hn.ic Institut,'3 , Virgii.1 ·· a Agr · cultural Experi ment Station , 
p . 12 . 
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In a recent survey, the United States Soil Conservation 

Service clabns t4at more than 50 million acres of former 

cropland had been seriously damaged, and still another 100 

million acres had lost half or more of the original fertile 

topsoil as a result of soiJ. erosion. 1 Donald C. Blaisdell 

i n a report states that eros i on has taken at least 37 percent 

of the topsoil of the total land area of the United States, 
2 

rhich is about 1,900, 000 , 000 acres . 

At present there are 415 million acres used for crops, 

of' which at least 73 million acres are said to be too steep , 

too severely epoded or otherwise unsuitable for cultivation. 3 

There is also a limited amount , perhaps 70 million acres of 

undeveloped land, but it must be cleared, drained, or irri

gated before it can be placed in product i on . 4 

The calculation of the amount of soil re111oved by water 

and wi nd erosion a11J.iually i n the United States , according to 

Edmund Worthen, professor of soil technology of Cornell 

University, indicates a total of about J , 000 , 000 , 000 tons . 5 

1R. D. Hockcnsmi th, "T'ne Nee d for an Inventory, 11 

Classi Land for Conservation Farrni n , Farmers Bulletin 
e ruary , 1 , pp . 

2Donald c. Blaisdell , G~vernment and Agriculture (New 
York, 1940 ), p . 100 . 

3 . D. Hockensmith, .2l?.• cit ., p . 2 . 

4Edrnund L. Worthen, Earn Soils, The~r Management and 
Fertilization ( New York, 19~8) , p . 166. · 

5Ibid. -



T'he Hississippi Rive1~ alone deposits annually some 700,000,000 

tons of soil :materis.l in the Gulf of Ne.xico. 1 lv'hat proportion 

oi' eroded material is made up of topsoil cannot be accurately 

determined. It is knoN11., however', that each year millions of 

tons of topsoil, much of which has a high content or organic 

material, is lost frorn the cropped fields of the nation's 

farms. 

A report by the Soil Consex'va tion Serv:tce claims that 

four out o:f ever;f five acres in farms and ranches in Okla-

homa, 01° 80 percent of' the farm land of the state, is being 

da:maged by soil erosion, 01· has lost some topsoil. 2 Soil 

Conso1"vation Servico surveys show that erosion has 1'emoved 

more than thre0-fou1·ths of the topsoil from 8.,5'+3.,000 acl"'GS 

? 

of land in fa:cms and ranches.;:; Thirteen million, fou:i:0 

hundred sixty thousand acres have lost between one-f'ou1,tr1 and 
)1 

throe-fou1"'ths of' its topsoil • ..,. On land in fa:t'ms and :eanches 

erosion is said to be damaging 76 percent of the cropland, 

92 percent of the grazing land, a5 percent of the woodland., 

a:o.d 95 per'cent of the idle land.5 

"') 

c..state Soil Conservation Commi tteo, r10klahmr1a Soil Con-
ser•vation Service, 11 Biennial He:e..~rt, (Deceniber, 19~J-~,9LiJ.i.), 

c' . . -p. _::;i. 

31121-..£. 
4·Ibid. 
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Of the state ' s ~-4,314, 120 acres , 34, 803 , 317 acres are in 

farms and ranches and less than 5 , 000 , 000 of these acres have 

suffered no erosion . 1 

It has been estimated that every year erosion removes 

126 billion pounds of plant- food material from fields and 

pastures . This amount i s more than twenty- one times as much 

as is ex tracted by crops , and the process entails an annual 

d' 2 loss to fa ers of at least ·400 , 000 , 000 . 

From the study of the ex tent of soil erosion , it may 

appear that uch damage has been done to our soil as a result 

of soil erosion; that many tons of fund resources are being 

taken away from farms annually by water and wi nd; that many 

pounds of plant nutrients are being washed into streams and 

rivers and such removals result i n many dollars lost to 

farmers annually . While there are heavy losses of plant food 

materials resulting from soil erosion, the question remains 

as to its economic significance . If An1erica has be en losing 

twenty-one times the annual use , the inquiry could rnll be 

made as to its need relative to other goods and services . If 

Americans saved the plant food materials , sacrifices would be 

necess i tated in other areas of the economy . These other 

areas are regarded dearly by virtue of choices , as evidenced 

by preferences in the form of econo ic demand . These aspects 

2Haxwell s . Stewart , "Saving Our Soil , " Public Affairs 
Pamphlet No . 14 (1937) , p . 2 . 
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apparently are not considered in the valuation assessed on 

the plant food lost . In expressing an economic loss 

resulting from plant food mater ial removal by erosion , it 

appears that an accounting of the cost to prevent the removal 

of plant nutrients should be taken under consideration . For 

example , if the cost of preventing plant- food mat erial 

removal is ~600 , 000 , 000 annual l y and the value of the plant

food material is 4)400 , 000 , 000 annually , then the farmers 

would not suffer a loss . 

One may well feel like asking the question, what should 

be the desired maximum or minimum goal in preventing soil and 

plant food material removals resulting from soil erosion? It 

sometimes appears to be the aim of some people to forestall 

geological erosion. This type of erosion would occur regard

less of man ' s activities . If citizens treat all geological 

erosion as undesirable they may even prevent soil formation . 

Do citizens want to restrict e'·ploitation or disinvestment as 

a maximum goal ? Do they want to maintain soil fertility? 

Both thes e goals may restrict the rights of i ndividuals to 

transfer cap ital . 

In the op i n ion of the writer , it seems to be character

istic of human nature to attempt , by some self- limiting 

ordinance , to avoid thinking outside one ' s ovm spec i a l ty . 

The soil conservationist should be ready to venture into 

economics , psychology or history as occasion may demand, i n 

order to state t ruths more nearly completely . There appears 



to be a great need for the United Sts.-tes So:.tl Conservation 

Servlco to bring into its department tra:tned ecorwmists and 

to un.dcrta.ke cooperative studies with soil conserva.tionists 

and economists in order that an unbiased presentation of 

info1-.mation on the "costs" of soil erosion can be made. 
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Economic appraisals of 0 costs 11 can only be properly made 

under the ass1.:m1ptions prescribed by economic principles. 

Unfortunately, 11pseudo-economic 11 appraisals are sometimes 

made without recognition of fundamental economic principles. 

It appea1 .. s to the writer that such efforts are more hs.rn1ful 

than helpf'ul to the cause of preventing soil ex•osion, because 

they do not get at the Cl:>itical aspect of' conservation, 

narr1ely: relative costs of' erosion. 



CHAPTER IV 

YIELD LOSSES RESULTI NG FROM SOIL EROSION 

A survey of many writings su gests that t he potent i al 

increase in agricultural output resulting from the vast i m

provements made in the science of crop product ion in pas t 

years has been offset in large measure by the damage to the 

soil resulting from the action of wind and water i n the 

erosion process . 

Since the previous chapter examines the extent of soil 

erosion, it is the pur pose of this chapter to show the actual 

y i eld losses resulting from soil erosion . 

According to Bennett ' s opin ion, t here are still a few 

who question the fact that crop yields are lowered by 

erosion. 1 He states that farmers a ll over the country recog

nize that crop yields have been reduced because of the loss 

of topsoil , and i n spite of the success achieved i n breedi ng 

better varieties of cr ops and the i ncreased employment of 

i mproved f arm machinery designed for more eff'icient tillage , 

and regardless of the more general use of proved c rop ro-

t ations , 1· e , and various soil fertilizer s , and with all the 

1Bennett , £32.• £1.t• , p . 213 . 



the education provided in the schools of every state and in 

books , bulletins , the press, garden clubs , agricultural 

colleges , experiment stations , and farmers ' meetings , the 

nationwide avera e yield of crops has not increased to an 
1 

important degree in the United States . 

~-8 

George H . \falter of the Bure u of Agri cultural .'..Conomics 

points out that experiments in the northern states , for ex-

ample , show that on the average the loss of an inch of top

soil from an acre of cropland reduces annual corn yields by 

2 to 6 bushels ; oat yields by 1 . 5 to 5.5 bushels ; wheat 

yields by 0 . 7 to 3 bushels; potatoes by 5 to 10 bushels and 
2 

hay by 200 to 400 pounds per acre . Walter stntes , however , 

that more studies of these crops are needed before definite 

relationships between yield and topsoil depth can be accu

rately determi ed. 3 

Walter further brought out that field experiments indi

cate that the loss of an inch of topsoil has less effect on 

crop yields where the topsoil is deep than where it is 

shallow. 4 Yields of corn on land on which the topsoil was 

11 inches deep was about 3 bushels per acre less than on land 

1 Thid . 

2George H. Walter , "One Inch Topsoil • ? Bushels , " 1rhe 
Agricultural Situation, {February 1950 ), p . 10 . -

3Ibid . 

4Ibid . 



on which the topsoil 1-ms 12 inc11(3S deep . On land with 3 

inches of topsoil , however , 0orn y i elds av raged 5 to 6 

bushels less than on land with J~. inches of tops oil . 1 

Bern vtt , in his book on Soil Conservation , states that 

i nformat i on pert o. inin::_, t o the effect of soil erosion on 

y i eld _1;;.s beAn acquired at various soil and Wc-ter experiment 

.L. t · 2 sl,a ions . He states t hat i n the experiments the same cop 

was growr1 01- adjacent areas , one with i ts topsoil , or a con-
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siderable part of i t r·ema ining , the oth er str i pped. of t opsoil 

down to clay subsoil ( the £. horizon ). The same variety of 

crop was , ro1rm on each s e t of contrtist i:r!g plots , with the 

samv n1nber of p l ants in each and with i dent ical cul tur _ 
3 

methods appl ied at t Le same ti>:ne . 

Since t ... 1.0 slope w s i entical , and rainfall the sar1.e on 

both areas , it ppes: 0 s reas onab l e to conclude t hat for the 

periods inv bre , th, results probabl y are as accurate as 

scientific technique could make them. It wa3 pointed out by 

Bennett that the measu!'Brnents were cons .i.de ... 0d significant , 

particularly fo1• u..mid and sub- humid conditions because they 

~1erc med0 for the most part en widely separated types of land 

carefully selecte~. for their represent tiveness with respec t 

1 
-1.1llE.· 
2 .1.. Denne l,t , 212, • .sJ.i., p . 215 . 

3Ibi d . -



to the erosion hazard within problem areas comprising some 
1 

200 illion acres of land , much of it cropland. 

The results of these determinations are presented in 

Table 1 , where the soil has been stripped down to the sub-

soil level, as erosion has removed it from more than 100 

million acres , or 9.73 percent of the total cropland in the 

50 

United States, of what formerly was fair to good cropland. 

The average production for the ten types i nvest i gated was 77 

percent elow that of the corresponding areas still retaining 

a good cover of topsoil . With respect to individual types , 

the maximum decline of productivity , as between soil and 

subsoil, was from 35. 3 to 1 . 1 bushels of corn per acre (97 

percent reduction) , in the instance of muskingum silt loam. 

The minimU1n decline has been from 495 to 313 pounds of seed 

cotton an acre (37 percent reduction) on Vernon fine sandy 

loam. 

A study as conducted with corn in Iowa i n 1936 and with 

corn and oats in 1937 to determine the relationship of soil 
2 

type and soil depth to corn and oat yield . As a result it 

was found that yields vary not only with soil t ypes , but also , 

and more i mportantly, with depth of soil on the same soil 

1 Thid . 

2William G. Murray, A. J. Englehorn and R. A. Griffin, 
"Yie.ld Test and Land Valuation," Iowa Agricultural Ex~eriment 
Station Research Bulletin No . 252 i1~arch , 1qyj} , pp . 5-16. 



TABLE 1 

AVERAGE ACRE YIELDS FROM TOPSOIL AND CORRESPONDING SUBSOIL OF TEN 
REPRESENTATIVE TYPES OF FARM LAND UNDER COMPARABLE CONDITIONS 

OF SLOPE , RAINFALL , AND CULTURAL TREATMENTl 

Soil Rainfall Period Average iield Yield d~cline 
TIEe of land inches Amendment inclusive CroE To:esoil Subsoil per_cent 

Houston black 26. 56 1931, 1934 Corn 26. 8 bu . 2. 9 bu . 89 
clay. 4% slope 38 . 95 1932 , 1935 Oats 60 . 6 bu . 22 .5 bu . 63 
Texas None 32 . 76 1933 , 1936 Cotton2 288 lb . 102 lb . 64 

Marshall silt 
loam, 9% slope 
I owa None 27 . 3 1932- 1935 Corn 30 . 7 bu . 6. 5 bu. 79 

Clinton silt 
loam, 16% slope 
Wisconsin None 32 . 6 1933- 1934 Corn 49.3 bu . 21 . 2 bu . 57 
Muskingum silt 
loam, 12% slope 
Ohio None 39 . 5 1936 Stover 4 , 2581b . 510 lb . 88 

Palouse silt 
loam, 30% Winter• 
slope Wash . None 21 . 7 1932- 1935 Wheat 23 . 9 bu. 7. 2 bu. 70 

Colby silty 
clay loam, Winter 
5% slope , Kan . None 19 . 9 1931- 1935 'Wheat 12.5 bu . 5.3 bu. 58 

See footnotes on next page . 
Vl. 
I-' 



TABLE 1--Continued 

Soil Rainfall Period Average :rield Yield decline 
T:£Ee of land Amendment inches inclusive CroE ToEsoii Subsoil Eercent 

Kirvin fine None Cotton 365 lb . 50 lb . 86 
sandy loam l~OOlb . 4- 8- 4 L~0 . 6 1931- 1934 Cotton 580 lb . 206 lb . 65 
8. 75% slope fertilizer 
Tex . Nono 1931- 1934 Cotton 308 lb . 131 l b . 96 

Nacogdoches L~OO lb . 
fine sand 4- 8 .. ~. 
lo run 10% slope fertllizer 34 . L~ 1936 Cotton ~.50 lb . 130 lb . 71 
Texas & green 

.manure 

Cecil sandy 
clay loam, 
10% slope N .c. None 46 . 1 1932- 1934 Cotton 950 lb . 290 lb . 69 

Vernon fine sandy 
loam, 7. 7 °lo None 30.9 1929- 1936 Cotton 159 lb . 96 lb . 39 
slope , Okla . 

Virgin soil 33 . 1 1930- 1935 Cotton 495 lb . 313 lb . 37 

1Measurements at soil and water conservation experiment stations , Soil Conservation 
Service . 

2Lint cotton; other cotton yields relate to the ung inned produc t ("se ed cotton") . 

Source: As compiled by H. H. Bennett , Soil Con servation ., (New York , 1939) , p . 216 . 

\Jl. 
I\) 
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type . Corn yields decreased from 53 to 31 bushels per acre 

on Tama Silt loam in 1936 with a decrease i n depth of surface 

1 soil from 12 to O i nches . 

In 1937, both with corn and oats , experL'ilents reveal 

that corn yield in 1937 decreased from 88 bushels to 47 

bushels per acre as the depth of topsoil decreased from 12 

to 2- 0 inches . The average acre- yield of corn on Tama silt 

loam, as relBted to depth of topsoil dur i ng the two year 

period, 1936- 37 , and oats in 1937, are sho~m in Table 2 . 

These data indicate that the depth of topsoil , particularly 

from 7 inches do~mward , has a pr onounced effect on corn 
2 

yields on Tama silt loam. The results with co::."'n grown on 

this soil were substantiated by de.ta obtained on Clarion loam 

and Clarion fine sandy loam during 1937. 3 Clarion loam which, 

after erosion, had less than 7 inches of topsoil remaining , 

produced 51 bushels of corn per acre , whereas the same type 

of soil with over 7 inches of topsoil produced 67 bushels . 

Corresponding yields for Clarion f i ne sandy loam were 39 

bushels per acre with less than 7 inches of topsoil and 54 

bushels with more than 7 i nches of topsoil remaining . 4 

1~ ., p . 66 . 

2lli.£. 
3 ~ -, pp . 70- 73 . 

4Toid., p . 73 . -
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TABLE 2 

_c;FFECT OF DEPTH OF 'l'OPSOIL ON YIELD OF 
CORN AND OATS CN TAMA SILT LOAM 

Depth of Corn Oats 
surface 12Ji 19JZ 19Jb 
soil , in No . of Average No . of Average No . of Average 
inches sam:eles ;y:ield sam:e l es ;y:ield sam:i2les ;y:'ield 

Bu. per Bu . per Bu . per 
acre acre acre 

0- 2 4 31 7 47 0 

3-4 8 28 10 69 2 52 

5-6 30 39 19 77 7 61 

7- 8 39 )_ff -'f 6- 33 82 11 70 

9- 10 23 50 J. 9 88 4 72 

11- 12 12 50 25 82 L~ 70 

13/ 11 53 19 88 2 64 

Source: Compiled from average y i e l ds , accordi ng to Soil 
'Iype and Depth 1936- 1937 . Yi eld Tests and Land Valuation , 
Iowa Agri . E.xp . Sta . Res . J3ul . 252 , (March, 19}&" , p . 66 . 

CJ 

For the year 1936 there is a decrease i n the y i eld of 

corn per acre from 31 bushels on soil 0-2 i nches i n depth to 

28 bushels per acre on topsoil 3-4 i nches i n depth (Figure 1 ). 

The graph also indicates that a reverse condition resulted in 

1937 when the y i eld of corn per acre increased from 47 bushels 

on topsoil 0-2 i nches i n depth to 69 bushels per acre on soil 

3-4 inches i n depth . The graph shows that there is a conti n -

uous i ncrease i n the y i eld of oats per acre in 1937 on soil 

from 0- 2 i nches i n depth up to 9- 10 i nches . The y i eld of 

oats per acre decreased on topsoil over 10 i nches i n depth . 
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Studies were conducted on three watersheds at Coshocton, 

Ohio , in 1941 to determine the relation of the depth of top-

soil to corn yields . The experiments were made under similar 

conditions of soil type , rainfall , varieties , and cultural 

t . 1 prac ices . 

Yield measurements made on 4, 5, 6, 7, 8, and 9 inches 

in depths of topsoil on each watershed expressed in bushels 

per acre were 33 .7, 41 .2, 46.4, 50 . 9, 51 . 1 and 59 . 5 respec

tively, (Figure 2 ). The yield where 9 inches of topsoil 

remained was .59 • .5 bush.els per acre as compared with 33 . 7 

bushels ,rhere 4 inches of topsoil remained . This represents 

an actual reduction of 5.2 bushels per acre for each inch of 

soil below 9 inches . The yields for the depths between were 

41 . 2 bushels for 5 inches , 46 .4 bushels for 6 inches , _50 . 9 

bushels for 7 inchos and .51 . 1 bushels for 8 inches . There 

is but 2 . 1 percent of the area of the watershed that has soil 

as deep as 9 inches ; 50 percent of the total area had 6 

inches or less of topsoil . 2 

Studies conducted on corn y i eld and depth of soil were 

made on ten fields of Marshall silt loam at Shenandoah, Iowa , 

lR . • . Uhland, Crop Yields Lowered by F.rosion, U ited 
Stats D partment of Agriculture , Soil Conservation Service . 
In Cooperation with Agricultural F.x.periment Stations of 
Indiana , Ohio , Iowa and Missouri (February, 1949 ). 

2~ ., p . 16. 
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in 1939. 1 These studies were made under the same climatic 

conditions, varieties of seed , and cultural practices , but on 

different depths of soil& 2 The yields ranged from 119.9 

bushels per acre where the depth was approximately 1 foot , to 

52. 3 bushels where but 1 to 2 inches of the topsoil remained, 

a difference of 67.6 bushels of corn. This represents an 

actual reduction of 6 . 2 bushels per acre for each inch of 

soil below 12 inches . 

The yields for the depths between were 61 . 5 bushels per 

acre for 3 inches of topsoil; 68 bushels per acre for 4 

inches of topsoil; 76 . 2 bushels per acre for 5 inches of top

soil ; 83 . 5 bushels per acre for 6 inches of topsoil ; 88 . 5 

bushels per acre for 7 inches , 96 . 8 bushels per acre for 

soil 8 inches deep ; 104 bushels per acre for soil 9 inches 

deep ; 115.5 bushels per acre for 10 inches of topsoil and 

114. 6 bushels per acre y i eld for 11 i nches of topsoil . 3 

Investigations of the yield of corn made on ten fields of 

marshall silt loam at Shenandoah, Iowa , i n 1938 indica t e s 

that the total y i eld per acr e of corn ma de a continuous in

crease from 52 .,J bushels per acre on soil 2 i nches in depth to 

115 . 5 bushels per acre on soil 11 i nches in depth (Figur e 3). 

1J. H. Stallings , Eros ion of Topsoil Reduces Productiv
i ty , United States Department of Agriculture , Soil Conserva
tion Service . SCS-TP- 98 (August , 1950 ) , pp . 15- 17 . 

2Ibid., p . 16 . -
31!2i9.. 
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I t will also be noto' on the graph t hat t he marginal yield 

per acre did not i ncrease continuously as the depth of the 

topsoil increased. This s ees to indicate that soil erosion 

affe--cts t he yield on shallow soil in t he same degree t ha t it 

affects t he yiol per acre on deeper soil . 

In New J ersey yields of nine crops were measured ever 

varying periods 01 time n ar eas with less t han 6 i nches of 

topsoil and on other areas with more than 6 i nches to deter

mine the relationship between yields ar..d c.eptr_ of topsoil. 1 

'l'hese experiments were made under similar climatic condi-

tions , soil type , varieties of se ed , and cultural practices . 

T'nere was a sign5.ficant difference i n yields · n every case in 

favor of the greater depth of topsoi12 (Table 3). 

The yiela of potatoes per acre for soil depth of Oto 6 

inches was 233 bushels and for potatoes grown on soil 6 

inches or more in depth 298 bushels per acre , or a difference 

of 65 bushels or an i ncrease of 27. 8 percent . Corn yield was 

40 bushels per acre for soil less than 6 i nches deep and 64 

bushels per acre for soil more than 6 inches de ep , a differ

ence of 24 bushels , or 37 . 5 percent , i ncrease in y i eld . Whe ~t 

production was increased from 17 bushels per acre 011 soil 6 

1soil Conservation Servic e , New Jersey Agr icultural 
Experiment Station and State Soil Conservation Committe e , 
Soil Conservation Research i n New J ersey, United States De-
1.)artm nt of Agricultural Soil Cons ervation Service and New 
J ersey State Soil Conservat i on Committee , (19~_8 ), pp . 1- 21 . 

2 Ibid ., p . 3. 



TABLE 3 

CROP YIELDS PER ACRE FOR VARIOUS DEPTHS OF 'I'OPSOIL , NEW J ERSEY 

De:eth of t-ofsoil Difference Per cent 
er to b i nches b i nches or more in Yield Inc rease i n Yield 

Bushels Bushels Bushels Percen t 

Pota toe s 233 298 65 27 . 8 

Corn 40 64 2~- 37 . 5 

Whea t 17 34 17 100 . 0 

Oat3 21 32 11 52 . 4 

Soybeans 4 18 14 350 . 0 

Barley 26 55 29 111 . 5 

Rye 11 37 16 145 . 0 

Alfa l fa 2·., 3 . 3-:~ 1 . 2·::- 60 . 0 

Asparac;us 232.;H~ 728.;H:· 496 -lH:- 213 . 0 

Source : Soil Conservation Service , New Jersey Agricultural Experiment Station, and 
Soil Conservation Committee . Soil Cons ervation Research i n New Jersey . U. s . Dept . 
Agr . Soil Conserv . Serv ., N. J . Agr . Expt . Sta ., and N. J . St . Soil Conserv. Com. 21 pp . , 
Il lus . 19L~8 (MimG ographed ) • 

.;:-rl'ons 

-:H:Pounds 
Ci" 
I-' 



62 

inches and less to 3~- bushels per acre on soils more than 6 

inches , or an increase of 100 percent . 

The yield of oats on soil less th3.n. 6 inches cop is 21 

bushels per acre and on soil more than 6 inches 34 bushels 

per acre ; oat yields show an increase of 11 bushels , or 52 .4 
percent per acre . Soybean yield was 4 bushels per acre on 

soil more than 6 inches , a difference of ll+ bushels per acre , 

or a 350 percent increase . Barley yield was 26 bushels per 

acre on soil less than 6 inches and 55 bushels on soil with a 

depth of more than 6 inches . There was a difference of 29 

bushels , or an increase of 145 percent i n yield on the soil 

more than 6 inches in depth . 

Rye shows an increase in yield from 11 bushels per acre 

on soil less than 6 inches to 37 bushels per acre on soil 

more than 6 inches , a difference of 16 bushels , or 145 per

cent increase . 

Alfalfa production was i ncreased fro 2 tons per acre on 

soil less than 6 inches to 3. 3 tons per acre on soil with 

more than 6 i nches of depth , a difference of 1 . 2 tons , or an 

increaso in yield of 60 percent . 

Asparagus yield was 232 pounds per acre on soil less 

than 6 inches and 728 pounds per acre on soil more than 6 

inches in depth , a difference of 4.96 pounds per acre or a 

yield increase of 213 percent . 

A study of corn yield in relat i on to depth of topsoil 

for each of 16 fields in the Fowler , Indiana , area was made 



in 1939. 1 The depth of topsoil ranged from 1 to 13 inches 

for the 16 fie lds . The average yield for the 16 fields 

ranged from 44.1 bushels per acre where all t he tops oil had 

been removed by erosion to 89 . 9 bushels for the 3/ inches 

of topsoil that still remained ( 'l1able L~ ). 
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The 1 to 2 inch depth of topsoil produced only 52 . 6 per-

cent as much corn as did the soil that was 13 inches 01" more 

in depth . The range i.n corn yield was from 31 . 3 bushels per 

acre for Oto 2 inches of topsoil remaining to 119. 7 bushels 

per acre for soil 13,t inches deep , or a difference of 88 . !~ 

bushels of corn per acre . 

T'nere was a difference of 45.8 bushels i n the average 

yield from soil having 13 or more inches as compared with 

those having depths of 1 to 2 inches . This is a reduction of 

47 . 3 percent in yield for the corn grown on the 1 to 2 inch 

depth of topsoil . In other words, the deepest soil yielded 

1 . 89 times as much as the shallowest soi l . For each inch of 

soil loss there was an average reduction i n yield of 4.1 
bushels of corn per acre . 

The average depth of topsoi l for each of the 16 fields 

studied ranged from 6. 7 inches to 11 . 7 inches . The average 

yield per acre for each of the 16 fields ranged f r om 55.8 

bushels to 108. 8 bushels . 2 

1R. E. Uhland, Crop Yields Lower ed By 'rosion, United 
States Depart ment of Agriculture , Soil Conservation Service . 
SCS- TP- 75 (February , 1949 ), pp . 8- 12 . 

2Ibid., p . 9 . -



Fi eld 
Number I 

TABLE 4 

AVERAGE YIELD OF CORN FROM DI FFERENT SOIL DEPTHS 
ON 16 FIELDS AT FOWLER , INDIANA, 1939 

Depth of topsoil 
11 to 12 11 9 to 10" oto~n 

Average 
depth 

Inches 

Average 
yield, Bu. 

Per a cre 

1 66 . 6 72. 2 68 . o 58 . 7 59 . 8 54. 4 31. 3 8 . 6 61 . 2 
2 113 .3 89 . 8 01 . 6 76 . 8 70 .7 59 . 8 35. 4 11 . 7 84. 3 
3 87.1 88 . 4 74 . 8 78 . 9 80 . 2 71 . 7 51 .7 8 . 4 77 . 5 
41 119 .7 115. 6 115. 6 107 . 4 104. 7 89 . 8 62 . 6 9 . 2 108 . 8 
51 114 .2 106 . 1 109 . 8 102 . 0 90 . 2 70 . 7 51 . 7 8 . o 95 . 2 
6 112 .2 104. 9 97 . 1 98 . 6 95 .2 87 . 7 62 . 1 7 . 9 96 . 6 
7 78 . 9 B5.7 85 . 7 68 . o 66 . 6 61 . 2 51 . 7 8 . o 72 . 1 
8 95 .2 92 . 5 89 . 8 83 . 1 81 . 6 72 . 2 54. 0 6 . 7 77 . 0 
9 74 . 8 68 . 8 66 . 1 53 . 9 49 . 4 47. 6 38 . 0 8 . 1 57 . 1 

10 80 . 0 71 . 4 61 . s s1 .5 53 .5 53 . 2 34. 0 s . 3 58 .5 
11 77 . 5 78 . 9 77 . 5 73 . 9 62 . 3 44 . 9 35 . 4 8 . 1 69 . 9 
12 84. 9 80 . 0 62 . 7 56 . 6 52. 6 44. 9 32 . 0 7 . 2 55 .8 
13 90 . 4 82 . 3 62 . 0 51 . 7 45 . 8 39 . 4 34. 0 8 . 1 55 .8 
14 60 . 3 85. 4 87 . 6 74 . 8 68.o 52 . 1 43 . 0 8 . 8 76 . 2 
15 89 . 6 83 . 0 72 . 8 10 . 3 59 . 2 53 .0 40 . 0 8.o 68 . o 
16 94. 1 83 . 5 84 . 3 68 . 8 53 . 7 51 . 0 Lb8 . 9 9 . 5 _16 .2 

Average 
yield 89 . 9 86 . 8 81 . 1 73 . 8 68 . 3 59 . 6 44. 1 8 . 4 74 . 4 

1Fields 4 and 5 were i n bl uegrass pas ture f or 20 years prior to 1938 , but prior to 
1918 had been cropped frequently to corn 4 or 5 years in succession. Management differ
ences account for mar ked variations i n y ields for same depth class or for different 
f i elds . 

Source : The Survey and yield da t a on the Fowler Project were s ecured by the coopera
tion efforts of the regional , area , and personnel of the Soil Conservation Ser vice as 
compiled by R. E. Uhland, "Crop Yiel ds Lowered by Erosion," U. s . Dept . of Agr . SCS- TP- 75 
(Febr uary , 1949 ), p . 12. 

cr
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Finnell , in a study of the decline of product i vity of 

High Plains Wheat l ands due to crop romovals and erosion, 

points out t at eros i on has been robbing the wheat farmers ' 

land of pa1,t of its possible y i eld. 1 
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He point s ou t in his st dy that soil erosion does not 

accou. t for all of the decl i nes of productivi ty . Part of the 

loss of y i eld nust be charged to deplet i on of fertility due 

2 to removal of nutri ents i n the crops harvested . 

In h i ~ study he used both the losses of productivity due 

to cropping and to soil erosion. 'Ihe los ses of proc.uctivity 

due to c1~opping and to soil erosion are shown s eparately 

( able 5). This separation was made by noting t he average 

degree of erosion in the di fferent age classes of cultivated 

1 nd, and then subtracting the decl ine of ~1oat yield due to 

eros i on t:1lone from that c aused by length of cultivat:i.on nnd 

erosion combined . ~nis provi ded a bas i s for calculuti g the 

rate of soi l depletion due to unrepla.ced removals of' nutri

ents of crops . 3 

There is a gradual decline of 2 . 8 bushels per acre in 

y i eldi ng power due to croppi ng over· a peri od of 27 years , and 

a 4.2 bushels per acre i n y i eldi ng power due to erosion over 

1H. H. Fi nnell , Deleti on of Hi h Plai ns Whoatlnnds , 
Un~te d Sta t ~s Depar tment of Agr i culture , i rcul ar qo . 1 
(June , 1951 ) , pp . 1- 18 . 

2 -b · a .:!:....:!._. , 

3Ibid., 

p . 9 • 

pp . 6- 7. 



TABLE 5 

.AVERAGE PER- ACRE DECLINE O P ODUCTIVITY 
OF HIUlI PLAIN"' WHEATLANDS DUE TO 

CROP REMOVALS AND EROSION 

Loss of productivity 
due to removals 

5- year Average By 
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Kind of Land Yield of Wheat Cro:es Erosion Total 
Bushels Bushels Bushels Bushels 

New land 1 26 . 1 o.o o.o o.o 

6- year- old land 23 . 3 .5 2. 3 2.8 

27- year- old land 19 . 1 2. 8 4.2 1. 0 

1Average length of time i n culti vation, 2 years . 

Source : Deletion of Hi h Plains Wheatlands , Circular 
871 , United States Department of Agriculture , J une , 1951) , 
p . 9 . 

the same period. 'There is a decline of only .5 of a bushel 

per acre in yielding pow3r due to cropping over a period of 

6 years compared to 2 . 3 bushels per acre i n yielding power 

due to erosion for• the same pepiod of years . 

Finnell points out that where soil depletion is allowed 

to run wild, and soil nutrients are removed by both crops and 

erosion, the accumulation loss in the firs·:; ten years due to 

erosion would be four and one- half' times as much as that due 

to crop removals . At the end of 30 years it would still be 

one and one~half times as great . I t is the early damage of 

soil erosion that proves most expensive in the ond . 1 

p . 10 . 
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Studies made by o. E. Hays and C. o. Rost indicate that 

the yield of oats obtained on five widely scattered farms in 

southeastern Minnesota from areas that were as nearly uniform 

as possible with the except i on of depth of topsoil show some 

correlation. Plots were selected on slightly or uneroded, 

moderately eroded and severely eroded f i elds . The y i e l d of 

oats on uneroded soil with 10 or more inches of surface soil 

is 36 . 1 bushels per acre . The yield on moderately eroded 

soils , with 5 to 10 inches of surface soil remaining , is 30 . 0 

bushels ; and the yield on severely eroded soil, with 5 or less 
1 inches of surface soil remaining is 22 . 7 bushels per acre . 

In other words , the uneroded soil , or the soil 10 or more 

inches in depth, produced 6 . 1 bushels more oats per acre than 

the moderately eroded soil , 5 to 10 inches in depth. The 

moderat ely eroded soil produced 7. 3 bushels more per acre 

than the severely eroded soil . 

According to Uh.land ' s opinion, erosion has lowered crop 

yields throughout the country generally , and has resulted i n 
2 abandonment of both large and small areas . Some of the 

1 -o. E. Hays , and C. O. Rost , The Effect of Depth of 
Surface Soil and Conturin on Cro Yields , Soil Conservation ~---~--~~~~--.......;-;....;.;.;.;~~__.........,...;..;;~;_..;;;.,;;_..;;.;;;..;;.;,;;. 
Servi ce and } i nnesota Agricu tura Experiment Station, 
M " eo . , 1944. 

2R. E. Uhland , "Field Methods of Evaluating Effects of 
Physical J?actors and Farm Management Practic es on Soil 
Erosion and Crop Yields , " Soil Sci-, Soc . Amer . Proc ., 5 :373-
376, 1940. 



abandoned land may have been too shallow for cultivation at 

the time it was broken out , but much of it was reduced in 
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depth by soil erosion to the point where it became too shallow 

for cultivation. Once reduced to a depth i nsufficient for 

adequate water storage for crop growth, such lands are virtu-

all y lost to the growing of cultivated crops except under 

irrigation, regardless of the i nherent productivity of the 

soil material . 1 Walter suggests that once the topsoil i s 

g one there is no way of regaining the productive capacity tha t 

vanishes with the topsoil . 2 He points ou t that crop y ield 

studies all over the country indicate that the original 

material out of which a soil i s formed determines inherent 

productive capacity of that soi l . Each i nch of topsoil wi th 

its accumulat ion of humus and plant nutrients adds to the 

expected yield. 3 

He further states that total y i elds of a soil are 

affected by cultural practices and physical c onditions , such 

as rainfall and temperature , but these factors have little or 

no effect on differences i n yields resulti ng from variations 

in topsoil thickness . 4 

11!2li· 

2wal ter , .2I?.. cit . , p . 11 . 

3ill£. 

4Ibid. 
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Ar view of data on v i e ld lose s associated witl1 oil 
" 

erosion ro- ea_ that r;1an y of the experiments were conducted so 

that f ac to1"'S snch as cultural practi ce , cl i matic conditions , 

and soil t ype were similar . For example , the experiment 

determining the acre yield from topsoil and corresponding 

subsoil of ten 1:•epresentative t ypes of farm land under compa-

rable conditions of slope , r a i nfall and cultural treatment 

reveal that the topsoil and subsoil were of colby and silty 

clay loam, both topsoil and subsoil had a 5 percent slope and 

received 19 . 9 i nches of ra i nfall for the growing s eas on . The 

yield of whe"t per c e was 12 . 5 bushels on t he t opsoil and 

5.3 bushels pe"Y' acre on the subsoil , or a decli ne in y i e l d of 

58 percent for the y i eld of wheat on the subsoil . (Table 1 ). 

An analysis of data of t h e studies conducted i n Iowa i n 

1936 and 1937 reveals no information as t o the condit i ons 

under which the experiments were made . An anal ysis of data 

of a study of the relationship of soil type and soil uepth to 

corn and oat y i eld c onducted i n Iowa r eveals 11.0 i nformation 

as to s:bt1ilarity of cultural practice , climatic conditions and 

var:lety of seed used on different soil depths . I f , under 

these conditions , the experi ment was conducted , it might well 

be concluded that the di fference in y i el d f r om varying depths 

of topsoil could have be en attribute d t o any one factor 

affecting yield . 

1ost of the data show a decre ase in yield -co b e associ-

ated with a decrease i n the depth of topsoil ; however , some 
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data. reve 1 an increase in y ield as the depth of the topsoil 

decreases, and some revea l no change i n yield as an increase 

in t opsoil dept1 . In pointing out the fact that yield r1ay 

i ncrease us the depth of topsoil decreases , it may , there

fore, be well to give particular attention to those data 

which show relationships which are inconsistent with the 

general tendency for soil erosion to be associated with 

decre sed yields. This is shown in an analysis of data of 

an experiment in Iowa during 1936-1937 which reveals that the 

yield of corn on topsoil 2 inches in depth is 31 bushels per 

acre and the yield f om topsoil 4 inches i n depth is 28 

bushels per acre or 3 bushels less in yield on t he deeper 

soil . The analysis further reveals that topsoil 10 i nches 

in depth yields 50 bush0ls of corn per acre as compared to 

the same yield on topsoil 12 i nches i n depth . 

Unquestionably the data on yield loss es associated with 

erosion damage are very usef'ul . It is the opinion of the 

writer that more complete studies which show the relationship 

between y ield loss and soil erosion should be made . lany of 

the data appear to be based on empirical studies which pro

vided inadequate measurement of the y i eld loss which could be 

attributed strictly to soil erosion. 



CHAPTER V 

SUi1-'D'l1\TIY AHD CONCLUSIONS 

This study p1.,esents i:nfor•111ation on three separate but 

related questions on soil cornrnrYs.tion. First, consideration 

. . t t 1 ., • ,.. • "' • ' · .r.a t; 1 1- • ., ' f'. . :i..s given .. o ··.ne app.1.ica,JlJ..rcy OJ: ci,irrcm·- ana y\,J.Ca.1. ae 1n1-

tions of soil conservation .. The second and third inquiries 

dGal ·with the eztent of soil erosion and the yield losses 

resulting from soil erosion. 

The introductory chapte1" lists the purpose of the study 

and desc:ribes the procedure used to get info1°mation on the 

questions discussed. As a preliminary procedural preparation 

for gathe:t."'ing inforrnation an investigating 11keytt was forra.u-

lated, designating the sub ,ject topics to be investigated in 

the review of literature. After' a preliminary ef:fort the 

11key 11 1.ras modified slightly and as used includes the folloi,r-

ing subjects: agriculture, conservation,economics, erosion, 

land, production, soil conservation, soil erosion and yield. 

Besides the review of liteis•ature an extensive number of 

person.al interviews and letters of inquiry were undertaken to 

gather infon11ation. 

The objective of Chapte1° II is one, to give a brief 

sunm1ary of definitions of' conservation, soil conservation, and 



soil ; and two , to discuss the app1icabillty o" two cur1•ent 

definitions of soil conservntion--that of Art hu1., C. Bunce , 

and the join t contribution of Ea::."l o. Heady and o. J . 

Scoville . 
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From a st"'J.dy of' defi nitions 01' 11conservatlon 11 it appoar>s 

that i t has different me anings for different people and for 

different time s . Broadly interprete , it may be concluded 

that conservation includes a set of princ i ples that dea l with 

e very activity and :ecsource us e that affect public and private 

welfare . Thus i n using tho t orm conser vation, lt is essent i a l 

that its scope be defi ned and t he partlcula~ r esource s t o 

whic11 it a pp lies be dc::3ignated; other·wise , i ta meani ng i s so 

broad that i t has little significance . 

Soil designates the sur- f icial portion of the eart h , t he 

l ayer ex t endi ng from the surface dovm to some dec i ded change 

i n the tex ture , color , or structure of tho material , a 

composite resource contai n ing fund r esources (soil body ), 

flow resources (soil fertility) and b iolog ical r es ourc es 

(part fund and part flow r e sources ), i t may be only a f ew 

i nches deep or i t may be a foot or more . 'rh i s portion is 

frequently r eferred to as surface soil . 

Bunce emphasize s that soil conservation is the mainte

nance of the fund resources and the present level of produc 

tivity of the soil, assuming a g iven s ta t e of the arts. To 

maintain the fund r e source would ne cessitate that t he 

inanimate soil b ody be kept i n its pres ent state permanently, 
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undiminished and unimpaired . If conservation were understood 

in this sense , it app ears that soil formation and soil deter

ioration would have to remain zero . 

Bunce ' s definit ion requires that the physical factors 

of the soil must remain constant . There appears to be in

adequate distinction made in t he difference between the 

"maintenance " of the fund r esource (which can be considered 

as being fixed) and the flow resource (which can be con

sidered as being a variable resource) . The fact that a given 

yardstick i s applied to such a heterogeneous composite (soil ) 

poses , it seems , serious difficulties of measurements . As a 

result "conservation" is difficult to designate . 

Heady ' s and Scoville ' s definition stresses the preven

tion of dimi nut ion i n future production on a g i ven area of 

soil and from a g iven input of labor and capital {apart from 

the conservation resource i nput and with the technique of 

production otherwise constant) . This definition appears to 

be void of the basic requirement of providing the essence of 

that which is designated to be define d . For example , the use 

of the definition for analytical purposes necessitates , also, 

including with it a secondary definition to provide t he basis 

for measuring the change i n the state of the arts . What an 

inquiry i nto this definition is likely to find is a change in 

production due to the variables . It se ems that one does not 

have all the knowledge necessary to make the valuation 

resulting from each variable . 



7l.i. 

Be~ause of similarity of data , the writer did not attempt 

to record ell of the available. studies on the extent of soil 

erosion. Chapter III , then., is meant to show a few selected 

studies which indi cate the general pattern of exis· ing 

studies on the extent of soil erosion, and as a background 

for clarity of understanding the findings of the extent of 

soil erosion. A brief review of the definitions of geological 

erosion and soil erosion is presented. Based on a study of 

definitions of geological erosion, it app-ars that "geological 

erosion" is nature ' s system of producti on, distribution, and 

consumption of soil resources . In derivi ng an understanding 

of "soil erosion, " it may be concluded that soil erosion 

represents an accelerated process of denudation and destruc

tion of the fund resource or the inanimate soil body effected 

by man., beyond that which is c aused by natural or geolog ical 

erosion. 

I n a study of the extent of s oil i t i s estL~ated that 

approximately 1 , 903 , 000 , 000 acres of l and area is in the 

United Stat ~s , 973 , 000 , 000 acres is physically suited for 

crop production. Of this amount 41.5 million acres are used 

for crops . At least 73 million acres are said to be too 

steep , too severely eroded or otherwise unsuited for cultiva

tion. It i s estima ted that 00 percent of the cropland has 

been affected by soil erosion. 

Maxwell s . Stewart states--and this is concurred by 

other writers: H. H. Bennett , f ormer Chief of the Unit ed 
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States Conserv tion Service , William Clay°l,On Pryor , and tho 

\lat er Planning Committee of the National Resources Board-

that an estimate of 126 billion pounds of plant- foo d material 

is removed from fields and pastures yearly . 1 T'n.ese writers 

estimate that this amount is more than twenty- one times as 

much as ls extracted by crops , and they i n dicate fur·ther that 

the process entails an annual loss to farmers of at l east 

t~~_oo,000 , 000 . Dr . John Lamb , Superintendent of the United 

States Conservation Exper iment Station, Ithaca , New York , 

gives similar estim tes of annual plant- foo material and 

income loss to fanners . 

It may appear that much darnage has been done to the soil 

as a result of soil erosion; that many pounds of plant nutri-

ents are being was e d i nto streams and rivers and such 

r emovals result in many dollars lost to fa rmers annually . 

There seems to be over-emphasis on the amount of soil 

washed and blo1,m away annually . The work should be directed 

not just at accumulating more data on the extent of soil 

erosion and what can be done to remedy exi st i ng situation, 

but more toward a sound economic analysis of the practicality 

of the established control methods . '.I1here seems to exist a 

1Maxwell s. Stewart , "Saving Our Soil," Public .Affairs 
Pamphlet No. 14 (1937 ), p . 2.; H. H. Bennett , Soil Conserva
ll.£!! (New York, 1939) , p . 11 .; H. H. Bennett and W. c. Pryor , 
This Land we Defend ( New York , 1942), p . 35.; and see the 
water Planning Committee's report as given by L. E. 
Fruendenthal, 11Floo Control," Science , Vol . 78 , p . 1.J.46 . 



strong need for' expertly trained economists in the Soil 

Conservation Service of the Unitod States DepaJ:,tment of' Agrl-

1 l- ... • ..t..• ""'t1 01 t-• ot ' 1/J cu~ture, "i.,O wor.c:.: :i..n cooperai.,ion w:i.-cn soi_ co11s0rva-..,1onJ.s-cs in 

an effort to p:rescmt more accUJ:>ate and valuable lnf'ormation 

and :r•ecormnendations. The integrity of the Soil Conse:i."vation 

Service ::::md its em:ployoes is not questioned, but 1~ather it is 

merely suggested that the job is not complete e.nd there is 

not uni verss.l acceptance of either tb.e need or the methods 

now used. The public confidonce be cained, and conse-

quently, the 1n~ograra can b(:1 expiu1ded tihen the At11erican people 

ca.n be infor:rned of the m.any economic aspects involved. With. 

the cooperation of agricultural oconond.sts the Soil Conserva-

tion Service could make mo:re complete p1-.esentations of 

information on the 11cost" of soil erosion. These economic 

a.p~rraisals of 11cost II can never be :rn.ade without the basic 

asmJri1.ptions pr0 escribed by economic principles. In the past 

11pseudo-econorrlic II appraisal, without recognition of basic 

economic principles, may 1r.re11 have been more harraful than 

helpful to the cause o:f preventing soil erosion, simply be-

cause they do not get at the c~r'i tic al aspect of conservation, 

that is, the relative cost of erosion. 

Chapter IV pr•esents infoJ•mation concerning yield losses 

:t0 0sul ting from soil erosion. A s11rvey was made of the writ; .... 

i:ngs and experiments on soll erosion and soil co:r1.ser've.tion of 

seve:eal soil scientlsts, popular vn~iter•s, econo:nists and 

authors, among whom may be mentioned, H. H. Bennett, G,. V. 
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Jacks , R. o. Whyte , Karl B. Mickey , George H. Walter , William 

G. hurray, R. w. Uhland , J . H. Stallings , o. E. Hays, and 

c. o. ost . The writings i ndicate that the potential i ncrease 

in agricuL:;ural output resulting from the vast i mprovements 

made in the science of crop production in modern times has 

been offset to a great extent by drunage to soil resulting from 

the action of wind and water i n the erosion process . For 

example , George II . Walter of the Bureau of Agricultural 

~conomics points out that experiments in the northern states , 

show that on the average the loss of an i nch of topsoil from 

an acre of cropland (no data are given on the depth of top

soil) reduces an..~ual corn y i elds by 2 to 6 bushels . Oat 

yields are reduced by 1. 5 to 5.5 bushels ; ·wheat yields by o. 7 

to 3 bushels ; potatoes by 5 to 10 bushels and hay by 200 to 

400 pounds per acre . 

Another test--somewhat more complete--reveals that in 

1937 corn experiments showed that the yi eld decreased from 

88 to 47 bushels per acre as the depth of topsoil decrease 

from 12 to 2-0 inches . 

I n contrast to this , there may b some question, however , 

as to the assumption that yields are a l ways lowered by 

erosion. For example , in one study it was indi cated that the 

yield i ncreased as the depth of the topsoil decreased . This 

is shown i n an experiment i n Iowa during 1936- 1937 which shows 

that the yield of corn on topsoil two inches in depth is 31 

bushels per acre and the yield from topsoi.l four i nches in 



depth is 28 bushels per acre or three bushels less in yield 

on the deeper soil. '11he study further reveals that topsoil 

10 inches in depth yields 50 bushels of corn per acre as 

corn.par0d to the same yield on topsoil 12 inches in depth. 

Unquestionably the data on yield losses associated with 

erosion damages ar•e vex•y usel:'ul. It is, hoimver, the opinion 

oi"" the writer that more studies of a greater conprehensive 

natv.r0 should be made to more accurately and completely show 

the relationships between yield loss and soil erosion. 
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