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SUMMARY 

The study on which this analysis is based was con
cerned with the socio-economic factors that prevent
ed erosion conb·ol in western Iowa from coinciding 
with goals of erosion-conh·ol programs. Information 
was obtained by personal interview from 138 farm 
operators and 49 nonoperating owners of farms in the 
area in 1957 in a continuing investigation of the ob
stacles preventing adoption of erosion-conh·ol prac
tices and of possible remedies for these obstacles. The 
same sample of farms had been included in two 
previous studies in 1949 and 1952. Data from these 
three studies were used to analyze the effects of 
changes in obstacles to erosion control on changes in 
soil loss. 

The average estimated annual soil loss for the 
sample decreased from 21.1 to 14.1 tons per acre 
from 1949-57. In an effort to determine why the 5-
ton-per-acre goal of public programs in the area had 
not been attained in 1957, multiple variable linear 
regression was used to analyze the relationships be
tween obstacles, farm characteristics and soil losses. 
The statistically significant obstacles preventing the 
reduction of soil losses by farm operators were (1) 
operators' need for immediate income, (2) their failure 
to see the need for recommended practices (custom 
and inertia) and (3) fi eld and road layout of the farms. 
Characteristics which explained a significant amount 
of variation in th e estimated soil loss were (1) topo
graphy of the farm, (2) soil conservation district par
ticipation, (3) the operator's ability to borrow funds 
for erosion-control practices, (4) days of off-farm work 
and (5) recognition of the seriousness of the erosion
control problem by fann operators. While not statis
tically significant, the most important obstacles for 
nonoperating landowners were (1) need for immediate 
income and (2) insufficient roughage-consuming live
stock on tenant-operated farms. 

Characteristics mentioned by nonoperating land
owners which explained a significant amount of varia
tion in estimated soil loss on tenant-operated farms 
were (1) topography, (2) expectation of owning the 
farm in 1 year (from the date of the interview), (3) 
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need to borrow funds to establish erosion-control 
practices, ( 4) add'itional acres of land owned and ( 5) 
tenant's need for immediate income. Farms on which 
five of the most important operators' obstacles had 
persisted since 1949 had average soil losses above 
the sample mean; those without these obstacles had 
average soil losses below the sample mean. ever
theless , a significant amount of variation in changes 
in estimated soil loss between 1949 and 1957 was not 
explained by changes in obstacles found to be im
portant in 1949. 

Several remedial measures were suggested. These 
included (1) a refined and extended method of farm 
planning with follow-up planning using costs and 
returns information obtained through further research, 
(2) additional education about the seriousness of the 
erosion problem, (3) education of tenants and non
operating landowners about crop- and livestock-share 
leases, (4) educational programs about compensation 
clauses in leases, (5) greater use of long-term loans to 
cover the initial costs of erosion-conh·ol practices, 
(6) additional effort to inform farm people of non
farm employment opportunities and (7) revision of 
real estate tax rates based on long-term land prod11c • 
tivity under erosion-control practices. 

Further research is needed to (1) estimate future 
land use in the area, as a guide in determining the 
amount of erosion control needed, (2) analyze the con
sequences of related federal programs on resource 
use, (3) improve terrace designs, (4) study factors 
which determine soil conservation dishict participa
tion, (5) detennine how farm operators and nonoperat
ing landowners form their opinions about erosion
control practices, (6) analyze methods of conh·olling 
land use through rural zoning with compensation pro
visions financed by public grants-in-aid, ( 7) determine 
land use requirements as a basis for agricultural aid 
from the federal government, (8) investigate direct 
controls on the upper limit of land deterioration and 
(9) establish possible bases for incentive payments in 
accordance with the costs of practices above farmers' 
levels of profitable erosion-control investments. 



Soil Erosion Control 

In Western Iowa: Progress and Problems1 

BY M ELVIN G. BLASE AND JOHN F. TIMMONS2 

Evidence of the problem of controlling soil erosion 
is easily discernible in western Iowa. The problem 
persists in spite of considerable expenditures by pri
vate individuals and public agencies to reduce soil 
erosion. Research, education and incentive payment 
programs undertaken by public agencies have not in
duced farmers in the area to adopt enough erosion
-control practices to reduce erosion to the level set by 
the programs. This report presents methods of re
search and findings that show ( 1) extent of soil 
erosion in process, ( 2 ) factors affecting rate and ex
tent of soil erosion and ( 3 ) indications of how erosion 
control may be made more effective. 

THE PROBLEM OF SoIL EROSION CoN1:1RoL 

The soil-erosion-control problem has many facets .3 

One is the physical facet of the problem which can 
be examined from the aspects of space and time. The 
interspatial aspect deals with the physical movement 
of topsoil from one area to another. It occms through 
gullying and sheet erosion in the upper reaches and 
siltation in the lowei· areas in a watershed. The inter
temporal aspect concerns the rate of topsoil movement 
in relation to time. Enough soil may be removed 
through erosion to impair plant production on most 
sloping lands. 

Directly related to the physical facet of the erosion 
problem are the economic considerations . The physical 
phase of the problem is important in that soil loss 
has economic consequences for the operator of the 
farm, for parties downstream who may be damaged 
by siltation and flooding and for _society, which has 

1 Project 1094, Iowa Agricu ltural and Hom e Economics Experim en t 
Station. 

2 Melvin G. Blase is agricultural economist, F arm Economic Research 
Division , Econom ic Research Service, United States D eparbn ent of Agri
culture, stationed at Iowa State U niversity ( now on military furlough as 
a st aff m ember of th e Ad vanced School of Logistics, Air Un iversity, 
United States Air F orce) . John F . Timmons is professor of economics at 
Iowa State University. The authors are llldebted to m an y people w ho 
gave valuable ass istance in making the stu dy, especially Buis T . Inm an 
and C . W . Crickn1an of tJ, e Farm Econ01n ic Research Division for their 
efforts in p lanning and d irecting the work. Also, valu able assistance 
was obta'ncd from Virgil L . Hurlbw t, Arnold A. P aul sen , Donald L. 
Osbun and Walter R. Butcher. Previous research by John C . F rey ru,d 
R. Bu rne ll Held, now of Pennsylvan ia State University an d Resources for 
th e Future, respectively, is gratefull y acknowledged. F inally, special 
th anks are reserved for th e fa1m owners and operators as well as per
sonnel of th e Soil Conservation Service who provided th e data for the 
analysis. 

3 The term "soil erosion control'~ rather than "soil conservation» h as 
been used in this analysis. The precise definition for the fonner can 
he foun d in Appendix A. 

a longer planning horizon than does the individual 
operator. 

A growing population will probably cause our fu
ture food and fiber needs to be greater than they are 
at present. Consequently, additional agricultural out
put must b e forthcoming either from more resources 
being employed or from an increase in technology, 
which results in more efficient use of given resources, 
or a combination of the two. Continuing soil erosion 
may increase costs of agricultural products to consum
ers and endanger national security in international 
emergencies. In any event, the rate and magnitude 
of soil loss are important considerations to farmers , 
consumers and the nation. 

Primarily in the long planning pe1iod, 25 years or 
longer, society's interest outweighs that of the in
dividual owner and operator. The economic phase of 
the soil-erosion-control problem can be summarized 
as falling within the following classifications: intra
spatial, interspatial, intratemporal and intertemporal 
disassociations of costs from benefits ( 43, pp. 1170-
1184 ) . 

In addition to the physical and economic phases of 
the erosion-control problem, there are institutional 
considerations which should be recognized. In this 
analysis , institutions are defined as social controls over 
,individual actions. As such they either facilitate or 
hinder soil erosion control. Although frequently con
sidered rigid and inflexible, institutions are man-made 
and, consequently, can be adjusted as society desires. 

One of the institutions significantly aiffecting erosion 
control is ownership of land in fee simple. Through 
this institution, society has conveyed to the individual 
owner the right to use resources in an almost unlimit
ed fashion. Other institutions affecting soil erosion 
control include predominate types of field boundaries 
resulting from the rectangular smvey, tax assessments 
on landed property and customary types of tenancy. 
A tl10rough analysis of all the institutional factors 
affecting erosion control would be a task in. itself; thus, 
only the institutional factors which influence the adop
tion of erosion-control practices were considered here. 

An examination of the soil-erosion-conh·ol problem 
does not reveal mutually exclusive physical, economic 
and institutional parts. On the contrary, they are 
closely intertwined. Division of these parts would be 
desirable from an analytical standpoint. Since failure 
to adopt erosion-conh·ol practices stems from a com-
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bination of physical, economic and institutional fac
tors, however, consideration must be given to these 
three aspects of the problem. 

AREA OF STUDY 

The Ida-Monona soil association area of western 
Iowa was selected for the analysis. The primary 
reason for this choice was that previous research in 
the area by Frey (14) and Held (20) had revealed 
.serious erosion losses, as well as a number of obstacles 
preventing the adoption of soil-erosion-control prac
tices. Data obtained in these earlier studies provided 
foundations for studying the processes through which 
.soil erosion takes place and may be controlled. 

RELATION OF THIS STUDY T O PREVIOUS RESEARCH 

The area was originally selected for study in 1949 
b ecause of the apparent seriousness of the erosion 
problem. The steep slopes, large acreages in inter
tilled crops, distribution of rainfall and insufficient 
-erosion-conh·ol practices have resulted in extensive 
sheet and gully erosion . Erosion presents a problem 
not only on the upland slopes, but also on adjoining 
bottomlands through Hooding and silting in drainage 
channels . Severe erosion has developed, despite the 
fact that the area has been farmed less than 90 years. 
Erosion has decreased farming efficiency because of 
more difficult access to fi elds, increased wasteland and 
increased costs of providing satisfactory public roads 
( 14, p. 951 ) (20, p. 298). 

Frey estimated the average annual soil loss in the 
Ida-Monona area as 21.1 tons per acre in 1949. Eighty
nine percent of the farmers had not reduced their soil 
losses to the annual rate of 5 tons per acre, the goal 
used by public programs in the arna. Also, 79 percent 
of the farmers had erosion-control objectives that 
would allow soil losses of mm-e than 5 tons per acre. 
If these farmers had adopted the erosion-conh·ol prac
tices which they believed to b e necessary, soil losses 
would have averaged 16.4 tons per acre per year. 

When presented with farm plans that would hold 
soil losses to an average of 5 tons per acre, farmers had 
several objections. Frey found four major obstacles 
which appeared to retard farmers in reaching · the 
program's erosion-control objective. These four ob
stacles, which when tested indicated a significant 
difference in the rate of soil loss, were ( 1) change in 
farm enterprises ( primarily to more livestock ) on 40 
percent of the farms , ( 2 ) rental arrangements and the 
landlord's cooperation on 34 percent of the farms , ( 3) 
mortgage indebtedness and the annual fixed cash out
lays for operating and living expenses on 30 percent 
0f the farms and ( 4) short expectancy of tenure on 
19 percent of the farms . Combinations of two or more 
obstacles were discovered on some of the farms. The 
chwge in farm enterprises, the tenure situation and 
the number of acres operated per farm entered into 
mo•st of these combinations ( 14, p . 945). 

The second study in this se1ies was undertaken 
bv R. Burnell Held. ( 19). In 1952, he reinterviewed 
the operators of the same sample of farms that Frey 
had used in 1949. Soil losses in the Ida-Monona soil 
::i.rea weTe estimated to have deci,eased slightly, 1.6 
tons per acre, b etween 1949 and 1952. Still, the 
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average soil loss for farms in the sample was 19.S 
tons per acre. As a group, the operators had not suc
ceeded in reaching their own erosion-control goals. 
of 16.4 tons of aterage soil loss per acre which they 
had mentioned in 1949. Nor did the operators set 
goals in 1952 which were more ambitious. The prac
tices which they named as needed on their farms 
would have resulted in soil loss rates averaging 16.7 
tons per acre if they had been used. 

While the average soil loss indicated little change 
in the erosion situation, there were actually note
worthy increases and decreases in soil loss rates on 
individual farms. Thirty-six farms with high rates of 
loss in 1949 had reduced these losses by 5 tons or 
more in 1952. Others showed increases in the rate of 
loss of similar magnitude. 

In 1952, Held reviewed the major causes for failure 
to reduce soil losses and identified these causes as 
( 1) uncertainty of tenure, ( 2 ) lack of adequate 
finances, ( 3) reluctance to assume risk and ( 4) lack of 
confidence in recommended practices. The major 
success elements causing a reduction in soil losses 
appeared to be ( 1) increased appreciation of the 
seriousness of soil losses, ( 2 ) increased security of 
tenure and ( 3) increased appreciation that a shift 
to more grass on the steeper slopes and an increase 
in numbers of forage-consuming livestock were con
ducive both to erosion control and profitability of 
farming over the long pull (20, p . 296 ).4 

SOIL CHARACTERISTICS 

The Ida-Monona-Hamburg soil association is a long, 
hilly belt of land bordered by the Galva-Primghar
Sac soil association on the no1ih, the Marshall soil 
association on the east, the state of Missouri on the 
soutl1 and the Missouri River floodplain on the west. 
Approximately 5 percent of tl1e state is included in the 
area. 

Ida and Monona soils constitute more than half the 
land in the association. Both soils were formed from 
calcareous loess on hilly topography. The thickness of 
the loess decreases from a maximum of about 120 feet 
near the river valley, which is thought to b e its 
source, to a thin loessial mantle in north-central Mis
souri. Most of the parent material is not 120 feet thick 
in the Ida-Monona soil association, but there are many 
road cuts 15 to 20 feet deep in the loessial deposition. 

These soils are susceptible to erosion. Measures 
which reduce water runoff-such as level tenacing, 
contour surface planting and contour listing-aid in 
reducing both soil erosion and the drouth hazard. 
Without these practices, gullying develops rapidly and 
severely. Partially as a result of erosion, fertility 
problems become more acute in this area than in 
most others in Iowa (37, pp. 58-62). 

4 Other studies indirectly related to research on obstacles to soil erosion 
control have been untertaken in th is area. These include a study by 
Toussaint on optimum rental arrangeinents for conservation sys te1ns of 
fanning ( 46); an inquiry by Baumann , et al., i11to costs and returns on 
soil-conserving systems of farming on 160-acre tracts in western Iowa 
( 3); a sh.1dy of the cost and returns of ca1Jital require111ents for soil
conservi11g fanning on 1·ented fanns in westen, Iowa by Jensen, et al. 
( 26); an inquiry by Dean, et al. , into the optimum use of farm resources 
on two different size units and conservation system s in the Ida-Mon ona 
soil association area ( 11 }; an analysis by Ball, et al ., of th e economics 
of soil conservation practices individually and as part of whole farm plans 
( 2) ; and an investigation into progress and problems in the Iowa Soil 
Conservation DistTict Program by Fischer and Timmons ( 13 ) . 



The extent of the erosion problem has been further 
shown in the National Survey of Soil and Water Con
servation eeds recently completed in Iowa by the 
United States Department of Agriculture. This smvey 
indicated that the modal acreage of Monona silt loam 
was found on slopes between 5 and 13 percent within 
erosion class II in the Ida-Monona soil association 
arna. 5 In comparison, the classes with the largest acre
ages of Ida silt loam fall within erosion class III, but 
on slopes from 9 to 17 percent. 6 In view of these soil 
characteristics, erosion-control programs have a real 
challenge in this area. Although the number of basic 
farm plans prepared by the Soil Conservation Service 
on farms in counties with Ida and Monona soils has 
been increasing, only 30 percent of the farms had 
basic plans in 1959.7 Although more than $1 million 
was spent in the area in 1958 by the federal govern
ment for Agricultural Conservation Program cost-shar
ing payments, these payments were made on less than 
20 percent of tl1e farms. 8 In addition to these pay
ments, land had been placed in the conservation re
serve during 1956-59 on 5 percent of the farms in the 
area. Consequently, present programs have not reach
e d all farms in the area. 

THE AGRICULTURAL ECONOMY IN THE IDA-MONONA 

SOIL ASSOCIATION AREA 

The agricultural economy of this area is predom
inantly livestock feeding. Close proximity to central 
livestock markets in Omaha, Nebraska, and Sioux 
City, Iowa, has b een an important factor in determin
ing the type of farming in the area. Not only do these 
markets represent a source of supply of feeder cattle 
from western ranges, but also they represent an outlet 
for fat cattle and hogs. This type of an agricultural 
economy requires intensive use of land for the produc
tion of intertilled crops. This, in tum, leads to high 
levels of soil erosion. 

The high proportion of land in cultivation indicates 
that the use of land for forage production is not 
highly competitive in the area. In addition to the close 
proximity to markets for grain-finished livestock, there 
is a correspondingly poor market for milk and dairy 
products. Furtl1ermore, com represents the highest 
profit crop for most farms in the area ( 26, p. 17 6 ) . 
As a consequence of these factors , there is a higher 
percentage of land in intertilled crops than in other 
soil areas in Iowa with similar topography. 

A smaller percentage of land in western Iowa is 
owned by operators than in the rest of the state ( table 
1). Since tenants usually have shorter planning hori
zons than do owner-operators, the relatively low pro
portion of owner-operated farms may be hypotl1esized 
as b eing an important factor conh·ibuting to the soil 
erosion problem. Also the data in table 1 show that 

5 Erosion c lasses are defin ed as folJows: class 1- 6 to 7 inches or 
more of topsoil remaining; erosion class Il-3 to 6 inch es of topsoil 
remaining; erosion class III-less than 3 inches of topsoil remaining; 
erosion class IV- gtillying restricts cultivation. 

6 Tyler, Lloyd, Ames, Iowa. Data from the national inventory of soil 
conservation n eeds. (Private communication.) 1960. 

7 Thoreson , Arthur, D es Moines, Iowa. Data from Soil Conservation 
Service records. ( Private communication . ) 1960. 

s Sturgeon, Leo, Des ~,Joines , Iowa. Data from Agriculh.lral Stabilization 
and Conservation Committee records . (Private communication. ) 1960. 

TABLE 1. LAND TENURE AND AVERAGE SIZE OF FARMS IN 
WESTERN IOWA• AS REPORTED BY THE IOWA DEPARTMENT 
OF AGRICULTURE IN THE 1957 AND 1958 ASSESSORS' AN UAL 
FARM CENSUS. 

Crop reporting 
districts 

Northwest . 
W est Central 
Southwest 
State 

Jtlbres owned by operator 
( percent ) 

1957 
38 .0 
43.2 
49.6 
50.2 

1958 
37.6 
43 .6 
49.6 
50.3 

Average size of farms 
(acres) 

1957 
196 
198 
199 
184 

1958 
198 
200 
201 
185 

a Districts covering w estern Iowa and the state totals were selected 
from all c rop reportiug districts in the state ( 23 ). 

farms in western Iowa had larger acreages, on the 
average, than those in the entire state. Since large 
farms tend to make more extensive use of land than 
small ones, the tendency toward large farms may h elp 
to relieve the erosion problem. The advantage of the 
relatively la1·ge size of farms in western Iowa is 
partially offset, however, by the amount of wasteland 
resulting from gullying in the Ida-Monona area. 

OBJECTIVES OF THE STUDY 

This inquiry dealt with the extent of soil losses and 
the reasons why the present level of erosion exceeds 
the goal of public programs. The specific objectives 
of this inqui1y were ( 1) to determine whether farmers 
had moved their soil-erosion-conh·ol goals toward the 
public goal between 1952 and 1957; (2) to determine 
erosion-control accomplishments by farmers in moving 
toward their own and the public goal; ( 3) to deter
mine the changes in obstacle situations, the influences 
responsible for the changes and the effect of the 
changes in obstacle situations on the rate of soil loss; 
( 4) to re-examine present and proposed measures for 
·overcoming obstacles to erosion control and propose 
changes in such efforts or new efforts to make· the 
programs more effective in achieving their objective 
of erosion control. 

PROCEDURE USED I THE ANALYSIS 

The analysis used was normative in the sense that 
tl1e research was focused on factors responsible for 
the difference between the problematic situation of 
erosion losses and the public norm of soil erosion 
control . This norm has been accepted for the analysis 
because of its use by public agencies charged with 
responsibility for reducing soil erosion. Altl1ough the 
norm was measured in physical terms and might have 
been questioned with regard to economic desirability, 
it was not the objective of this analysis to pursue such 
an investigation. Rather, tl1is inquiry was designed to 
identify failure elements responsible for soil losses 
above this assumed goal and to find means to remedy 
these elements and attain the desired goal. 

METHODOLOGICAL FRAMEWORK 

Limiting the analysis to one soil area and to devia
tions of the problematic situation from the assumed 
norm was consistent with the methodological frame
work used. Achievement of the public goal is not 
an end in itself, but contributes to some higher order 
end-in-view leading to more ultimate ends of the· 
society. Consequently, delimitation of the problem 
resulted in a manageable size analysis of one small 
segment within the means-ends continuum. 



Diagnosis of the problem required identifying the 
factors responsible for the problem and those factors 
which prevented it from being greater. Identification 
of obstacles, the failw-e elements, was made by analyz
ing ( 1 ) the reactions of representative farm operators 
and nonoperating landowners to sets of practices 
which would bring soil losses to the 5-ton level and 
( 2) relating obstacles to erosion losses. The land use 
and other characteristics found on the sample farms 
were considered in diagnosing success and failure ele
ments responsible for the present level of erosion
control-practice adoption. 

The method of developing remedial measures was 
based upon the identification and appraisal of success 
elements associated with erosion conb·ol found on 
some of the farms. Also, other potential remedies were 
considered in light of the observed obstacles. 

APPLICATION OF METHODOLOGY TO DYNAMIC PROBLEMS 

This methodological approach to problem analysis is 
primarily applicable in static situations, but it can be 
used in the modified form of comparative statics to 
investigate problems which persist over time. To 
examine changes in the problem itself and the rela
tive effectiveness of remedial meastu-es over time, the 
investigation is repeated at different points in time, 
and the results are compared. This provides evidence 
to support or reject conclusions reached in diagnosing 
the problem and in developing remedial measures. 

In this inquiry, the diagnostic and remedial phases 
were not limited to a static setting. Rathe1·, they were 
applied to changes in obstacles that prevented the 
adoption of soil-erosion-conh·ol practices over time. By 
repeating the diagnostic and remedial phases of the 
methodology on a relatively unchanged problematic 
situation, it was possible to consider the dynamics of 
the problem through a comparative statics analysis. 

FORMULATION OF HYPOTHESES THAT DIRECTED 

THE INQUIRY 

The hypotheses which directed this analysis were: 

Problem delimiting 
1. If the soil erosion losses on farms in western Iowa 

tll'e above the permissible rate of 5 tons of soil loss per 
acre per year, then certain obstacle situations exist 
that prevent this achievement. 

2. If the present rate of soil loss exceeds the per
missible rate of loss of the programs, as past inquiries 
have indicated was the case, then the rate of change 
in the obstacle situations has been less rapid than is 
sought in the programs. 

Diagnostic hypotheses 
1. If the soil loss exceeds 5 tons per acre, then the 

following obstacles a.re responsible : (a) insufficient 
roughage-consuming livestock, ( b ) the rental arrange
ment and the lack of landlord's cooperation, ( c) the 
small size of farm, ( d) the need for immediate in
come, ( e) the price change expected, ( f) the lack of 
adequate machineiy and power, ( g) the field and 
road layout, ( h) a short expectancy of tenure, ( i) 1isk 
and uncertainty, ( j ) the lack of adequate buildings, 
( k) custom and inertia, ( 1) the lack of an adequate 
labor supply, ( m) the lack of cooperation of neighbor-
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ing farmers, ( n ) the ability to shift the erosion losses, 
( o) the amount or kind of recommended practices, 
( p) failure to see the need for recommended prac
tices, and ( q) t'he lack of availability of credit. 

2. If society's goal of 5 tons annual soil loss has 
not been gained, then certain socio-economic factors 
are responsible for preventing attainment of this norm. 

3. If any of the observed obstacles are significantly 
different from those discovered by previous inquiries, 
then the rate of soil loss will have increased or de
creased significantly depending upon the change in 
the obstacles. 

4. If present measures of action agencies have been 
successful, the rate of change in soil losses will be 
significant. 

Remedial hypotheses 
1. If there are obstacles which have prevented tl1e 

reduction of erosion losses to 5 tons per acre per year 
or less, then tl1ere are success elements on fanns 
where erosion losses have been reduced which can 
be adapted to otl1er farms. 

2. If there are obstacles which have prevented the 
reduction of erosion losses to 5 tons per acre per year 
or less, then there are potential remedial measures 
dormant in the problematic situation which can be 
developed to overcome these obstacles. 

ANALYSIS OF DATA 

Analysis of data obtained from farm operators and 
nonoperating landowners resulted in acceptance or re
jection of each of tl1e delimiting, diagnostic and re
medial hypotheses . Testing of the delimiting hypoth
eses required analysis of the data to determine the 
gap b en,veen program goals of erosion control and the 
problematic situation. If such a gap existed, as hy
pothesized, the delimiting hypotheses were tested 
further by tabulation of farm operators' and non
operating landowners' responses of factors responsible 
for the erosion problem. 

In the case of diagnostic hypotheses, statistical tests 
- p1imarily multiple variable regression - were em
ployed to determine the likelihood of observed ob
stacles having as large an effect on soil losses as tliey 
appeared to have had in 1957. These tests were used 
to determine the relationships beween selected farm 
characteristics and erosion losses. Finally, the relation
ships beween farm characteristics and observed ob
stacles were analyzed . Using these procedures, diag
nostic hypotheses were tested not only with data 
collected in 1957 but also with information obtained 
in 1949 and 1952. Consequently, the dynamic and 
static relationships b ew een obstacles and erosion 
losses were investigated. 

The problems involved in testing remedial hypo
theses in tlie social sciences using conb·olled experi
ments, make it difficult to obtain statistical data for 
accepting or rejecting these hypotheses. As a result, 
analysis of those measures which might aid fa.rm 
operators and nonoperating landowners in overcoming 
obstacles to erosion control was based primarily on 
inferences from relationships beween success or fail
ure elements and consequent erosion losses. This phase 



o.f th e analysis was facilitated by the availability o.f 
data from 1949, 1952 and 1957. 

SOURCES OF DATA AND SOIL LOSS CHANGES 

To test the hypotheses, it was necessary to obtain 
certain information from farm operators and non
operating landowners. Information was needed to de
termine the extent of soil erosion, factors responsible 
for the problem, factors responsible for holding ero
sion losses within present limits and remedial mea
sures for conb·olling erosion. 

M ETHOD OF OBTAINING DATA 

The sample survey method of obtaining data was 
used. Farm onerators and the owners of tenant-operat
ed farms in the Ida-Monona soil association area were 
interviewed in 1957 to obtain most of the necessary 
d ata. 

S URVE Y DESI GN 

The objectives of the study included not only an 
investigation of factors responsible for the fai lure of 
farmers to accomplish society's goal of soil erosion 
control, but also an analysis of ch anges in these factors 
over time. The latter objective necessitated use of the 
same sample used by Frey ( 14 ) and H eld ( 19 ) in the 
earlier studies in this series . 

Frey described the original procedure for drawing 
the sample as follows : 

" In designing a representative sample of the area for the 
purposes of investigation, it was es timated that there would be 
three farms in each of the 1,602 sections of land. Thus a total 
of 4,803 farms was expected in the population under considera
tion. However, judging from the resources available, it was 
anticipated that observations could be made on only 140 or 
150 of these fam1s. Therefore, 48 sections of land were selected 
at random to make up the area sample. The 48 sections were 
expected to contain 144 farms. 

"In drawing the sample, 24 strata were created within the 
area, with each stratum containing either 66 or 67 sections of 
land. By drawing two sections at random within each of these 
24 strata, the 48 sections of land in the sample were obtained. 
To make use of soils data already available, only those sections 
of land which had been partially mapped b y a recent soil 
survey were permitted to come into the sample. The mapping 
in these sections was confined to 160-acre tracts of land in
cluded i11 another random sample of the entire state. F igure 1 
shows the approximate location of the 48 sampling units ob
tained by this procedure. 

"Each of the 48 sampling units in the Ida-Monona Soil 
Association Area was visited to determine the number of fa1ms0 

9 A fann , for p urposes o f this investig ation , was all of the contiguous 
land and separate tracts of land on whic h some agriculttual operations 
were performed by one p erson , either b y his own labor alone or w ith 
the ass istance of his household, or hired emp 1oyees in 1949 . Any tract 
of lan d less th an 5 acres was not considered a fann . Only separate 
noncontiguous tracts of land which w ere 01Jerated from a d esign ated 
headquarters in 1949 were consid ered as a part of a farm, although 
the operators were interviewed in 1950. Outlying noncontiguous tracts 
of land w hich were own ed but n ot operated from a design ated h ead
quarters w ere n ot considered as a part of a fann . 0 •1 tlying noncontiguous 
tracts of land on w hich a m in or part of the field operations w ere 
perfonn ecl as a basis for labor exch ange were not considered as part 
of a farm , nor were outlying noncontiguous tracts w hich were operated 
under a partnership or cooperative arrangement &om two separate head
quarte rs. 

CHEROKE 

F ig, 1. W este·m Iow a showing the approximate location of the Ida
Monona soil association and the survey units in a sample of farms, 1957. 

having a headquarters10 within the boundaries of the sampling 
units and to delineate the b oundaries of these farms on maps. 
The location of the fann headquarters served as an arbitrary 
guide in deciding whether or not a farm should be included in 
the study. The 48 sections actually contained 145 farm head
quarters. Observations were made on all but 1 of the 145 
fanm." (74, pp . 952-953) 

Since 1949, consolidation and division of farms re
sulted in a change in the number of farms in the 
sample. The criteria adopted for deciding whether a 
farm should remain in the sample was the head
quarters' rule. That is, if the major managerial deci
sions in operating the farm were made from the same 

1 0 The fann headquarters for p ull,_)oses of this investigation, was a 
dwelling on the fann and the building used for housing the m a jor part 
of the lives tock an d machin ery. If the dwelling was outsid e the boun d ar
ies of a section of land, but the buildings used for housing the m ajor 
part of the livestock and machinery were within the section boundaries, 
the buildfr1gs for hou sing the ma jor part of th e livestock and 1nacbinery 
were considered as headquarters. If th e buildings for housing the m a jor 
portion of the livestock and machin ery w ere outside the boundaries of 
a section of land. but the dwellin g was located w ithin th e section 
boundaries, the dwelling was not considered as a h eadquarters. 
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headquarters as in the original sample-although there 
may have been changes in the acreage of the farm -
the farm remained within the sample. Between 1950 
and 1952 there was a net decrease of one farm in 
the sample when this rule was followed. Between 
1952 and 1957 there was a net decrease of five farms.11 
Compared with the 144 farms in 1949 and 143 in 1952 
there were 138 farms in the sample in 1957. On 77 of 
these, the same operator was present as in 1949. Four
teen operators moved to their farms between the 1949 
and 1~52 intervie~s. The rei:naining 47 farmers began 
operation of their farms smce the 1952 interview. 
Analysis of the effects of changes in operators is pre
sented in a later section of this report. 1 2 

EVIDENCE OBTAINED TO TEST THE HYPOTHESES 

Two erosion-conh·ol plans were prepared for each 
farm by the Soil Conservation Service ( SCS) person
nel in the area. These plans represented two alterna
tive ' methods of reducing soil erosion to 5 tons pe1· 
acre per year. The first plan, refened to as Plan I in
clud~d the maximu1:1 amount of terracing and, cm~es
pondmgly, the maximum amount of row crops which 
was consistent with the 5-ton-loss limit. In the other 
plan, referred to as Plan II, high-forage rotations were 
substituted for mechanical practices as a means of 
controlling erosion. It was conceivable that there 
could have been an infinite number of farm plans 
between the two plans which would have reduced 
soil loss to 5 tons. Reactions to these two plans, how
ever, were considered likely to be reactions to the 
components of intermediate type plans. The farm 
rlans used in the 1949 and 1952 analyses were revised 
(n 1957 by the ~CS personnel to incorporate changes 
m recommendations resulting from recent agronomic 
research findings. 

After the two erosion-control plans were d escribed, 
the respondent was asked whether there were any 
reasons why the practices in the plans could not be 
adopted on his farm. A detailed discussion followed 
when the respondent indicated that an obstacle was 
present. In the case of five obstacles which had been 
~etermined_ importa~t in the earlier analyses, addi
twnal detailed questions were asked concerning rea
sons and remedies for the obstacles. Also, data con
ce1'ning characteristics of the farm were obtained. 

Sch:Jdules used in recording respondents' answers to 
the questions were basically the same as schedules 
used in the two earlier studies. Modifications w ere in
cluded to satisfy the additional objectives of this study 
without impairing the comparabiiity of data obtained 
in the tlu·ee studies. 

11 There ,vere three situations where two fanns with.in the sample ,vere 
consolidated between 1952 and 1957. There were four farms which 
were no longer operated from their original h eadquarters and, th erefore , 
were ~re;>:1ped. from the s~mple . During this same time period, one farm 
was d1v1d ed mto two uruts. In addition, data w ere obtained from one 
fann opera tor who was not available in 1952. This resulted in a n et 
d ecrease of five farms in the sam p le from 1952 to 1957. 

12 An effort was made to de termin e w h ether tJ1e previous interviews had 
injected a bias into the sample . The opera tors were asked whether they 
rem embered th e p ast interviews . The 68 w ho replied affirmatively w ere 
a -.:ked whe ther th ey had ch anged th eir fam1ing oneration as a result of 
those. discu ssions. Sixteen said th at they bad made,p some changes in thefr 
famnng system . The average soil loss on their farrn s was estimated to b e 
10.9 tons p er acre . The so il loss on th ese farms declined 6.7 tons, on 
the average, between 1949 and 1957, compared with the ave rage 7-ton 
,d ecrease ~or the entire sample. Consequently, the previou s interviews 
·w ere considered not to h ave substantially affected the sample. 
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CODING AND TABULATION OF THE DATA 

After schedules had been obtained from all 138 
farm operators and owners of the 49 tenant-operated 
farms , the information was coded and placed on IBM 
cards. In most cases, the coding represented a mere 
transfer of information from the schedules· however 
it was necessary to process some data bef~re coding 
it. The most important of these processes was the con
version of land use, topography, crop management and 
erosion-control practice data into a soil loss estimate· 
for each farm tlu·ough use of the Browning Factors. 13 

This dependent variable was used to indicate the ex
tent of soil-erosion-control accomplishment. 

SoIL Loss ESTIMATES 

CHANGES IN THE BROWNING FACTORS 

As a result of agronomic research at Iowa State 
University and other Midwest experiment stations, 
the Browning Factors were revised in 1956 ( 24, pp. 
1-5 ). To compare the soil loss estimates with those 
for 1949 and 1952 and it was necessary to recalculate 
the earlier estimates of soil losses using the revised 
Browning Factors. 

The Browning Factors were changed considerably 
between 1952 and 1957.14 Although the factors ap
plied for management remained unchanged, there 
were extensive changes in the factors for special prac
tices. In general, the effect of the changes in weights 
for these practices was to give less credit than was 
given in 1949 and 1952 for mechanical practices on 
steep slopes. It should be noted, however, that terrac
ing was not recommended on slopes over 12 percent 
in 1949 and 1952. In 1957, rotations with a high per
centage of meadow were given less credit than in 1949 
and 1952. In most cases, the topography figures used 
in 1957 were lower than those used previously. Also, 
the constant term of 10 for converting the erosion 
index into tons per acre per year used prior to 1956 
was reduced to 8. 

Topography factors were used which represented 
a combination of Browning Factors for soil type, per
cent of slope, degree of erosion and an assumed 200-

13 Soil loss can be calculated using the system of factors d evised b y 
Dr. George Browning w hich take into account and w e ight various physical 
factors tha t affect erosion . These are soil type , crop management, 
vegetative cover ( as e>--pressed in terms of rotations ), use or nonuse of 
contow·in.g, terracing, strip cropping or listing, d egree of slope, length of 
slope, extent of previous erosion and a constant te rm. The wejght given 
each factor is based on experimental data for the particular condition 
found. The product of the factors represents the estimate of the amount 
of soil lost from 1 acre in 1 year with nonual weathe r. For example, in 
d etermining the annu a l erosion loss for 1 acre of ]and , the factors are 
assign ed a v alue in the follow ing manner : 

Factor 
Ida soil type . . 
10 percent slope . . . . 
200-foot len gth of slope . . . 
corn, oats, meadow rotation . ... . . 
little or no mantue or fertilizer applied 
0 to 25 percent of surface soil removed 
contotu cultivation , surface planted . . . . . . . . . . 
consta nt term to transform the index to an es tim ate of 

Value 
1.5 
1.1 
1.7 
0.9 
1.3 
0.8 
0.6 

tons of soil loss 8.0 
Snbstitutini,; these v alues into the fomrnla: ( 1.5) ( 1.1 ) ( 1.7) ( 0.9 ) 
( 1.3 ) ( 0 .8) ( 0.6 ) ( 8 .0 )=12.6 annual soil loss in ton s per acre. If 
terracil1g with a value of 0.1 were substituted for contou r surface olant
ing, w hich b as a valu e of 0.6, soil loss would be reduced from 12.6 to 
2.1 tons p er acre p er year. For a d etailed explanation of these factors, 
see "Browning's Factors" ( 24). 

U- See Appendix B for the Brown ing Factors that w ere used. 



TABLE 2. SOIL LOSS ESTIMATES IN TONS PER ACHE BASED ON THE BROWNING FACTORS USED I N 1949-52 AND REVISED 
BROWNING FACTORS FOR A SAMPLE OF FARMS IN WESTERN IOWA IN 1957. 

Annual soil loss Farmers' goals of soil loss 
( mean, tons per acre) ( mean, tons per acre) 

Year 1949-52 Browning Revised Browning 1949-52 Brownil!g Revised Brown.ing 
Factors Factors Factors Factors 

1tJ4tJ 
1952 

21.6 21.1 ---------15.6 16.4 
19.7 19.5 15.9 16.7 

foot length of slope within each SCS class of land.1 5 

This procedure was followed in 1957 to reduce the 
calculations and to preserve continuity of method. As 
a result, comparison of soil loss estimates for all 3 
years was possible. 

The same research £ndings which changed the 
Browning Factors were responsible for changes in 
recommendations by SCS technicians in the Ida
Monona soil association area. Since 1956, the tendency 
h1s been to recommend more terracing on steeper 
slopes, particularly those above 12 percent, and to 
place less reliance on high-forage rotations . 

REVISED SOIL LOSS ESTLvfATES FOR 1949 AND 1952 

Revision of the 1949 and 1952 soil loss estimates us
ing the revised Browning Factors resulted in substan
tial changes in these estimates. As shown in table 2, 
the soil loss estimates were 0.5 and 0.2 ton per acre 
lower in 1949 and 1952, respectively. Revision of the 
-estimates of farmers' goals of erosion conb·ol resulted 
in lower goals ( higher soil losses) than in the earlier 
-calculations. In 1949, the mean soil loss estimate for 
farmers' goals in the sample increased from 15.6 tons 
per acre per year to 16.4. Likewise in 1952 the soil 
loss estimate of farmers' goals increased from 15.9 to 
16.7 tons per acre. The decrease in the estimate of 

16 Use-capability classes are defined by the SCS accordu,g to the suit
ability of the land for cultivation and other uses ( 41 , pp. 5-12 ) . 
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soil losses in 1949 and 1952 resulted mainly from the 
lower topography factors used in the Browning Equa
tion. In the estimates of farmers' goals, however, the 
increase in credit given to topography was more 
than offset by the decrease in credit given for 
special practices on steep slopes. Since one major 
component of farmers ' goals for those years was the 
adoption of contour cultivation, there was a tendency 
to increase the soil loss estimate of farmers' goals by 
using the revised Browning Factors. 

CHANGES IN OBSERVED SOIL LOSSES, 16 

FARMERS' GOALS AND PROGRAM GOALS 

One of the objectives of this analysis was to deter
mine the changes which have occurred in soil losses, 
farmers' goals and the program goals of erosion con
trol in the Ida-Monona soil association. After revising 
the previous estimates of soil losses and farmers ' goals 
of soil losses and making similar calculations for 1957, 
it was possible to compare the estimates for individual 
farms and the sample for 1949, 1952 and 1957. 

CHANGES IN SOIL LOSS ESTIMATES SINCE 1949 

A comparison of the observed soil losses as well as 
farmers' goals of erosion control in 1957 and 1949 is 
made in £g. 2. Both the curve of 1957 observed soil 

10 The term "soil loss" has been used in this analysis to mean the 
estimate of erosion compu ted by means of the Browning Equation. In 
no case was soil loss m easured physically. 

Fig . 2. Erosion losses on 138 

fa1111s in western Iowa arrayed 

according to decreasing soil loss 

in tons per acre shown in terms 

of the soil losses, farm ers~ goals 

of eros ion control and program 

objectives, 1949 and 1957 . 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 
NUMBER OF FARMS 
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losses and the cmve of 1957 farmers' goals lay be
neath similar 1949 curves, with the exceptions of a few 
farms with extremely high soil losses. Consequently, 
both observed soil losses and farmers' goals of erosion 
control ex1>ressed in soil loss rates have decreased 
substantially in the intervening 8 years. Nevertheless, 
the h01izontal line representing the program goal of 
5 tons per acre soil loss has remained unchanged and 
below the soil loss estimates for most farms. Conse
quently, the first delimiting hypothesis-if the soil 
erosion losses in western Iowa are above the permis
sible rate of 5 tons of soil loss per acre per year, then 
certain obstacle situations exist that prevent this 
achievement-was accepted. 

The estimates of the average soil loss in 1949, 1952 
and 1957 are presented in table 3. Since the revised 
Browning Factors were used in calculating all three 
the estimates are comparable. Although the decreas~ 
in soil loss means between 1949 and 1952 was only 1.6 
tons, tl1e decrease between 1952 and 1957 was 5.4 
tons per acre. Consequently, substantial progress had 
been made toward reducing soil erosion in west
ern Iowa. Nevertheless, the difference in soil loss 
rates between 1957 and the program's goal provided 
evidence for accepting the second delimiting hypoth
esis-if the present rate of soil loss exceeds society's 
goal, as past inquilies have indicated was the case, 
then the rate of change in the obstacle situations has 
not been as rapid as society desfres. 

Although the average soil loss was progressively 
·lower in 1952-and 1957 than in 1949, soil losses did not 
decrease on every farm. Table 4 shows that between 
1952 and 1957, rotations were responsible for de
creases in soil losses of more than 5 tons per acre on 
26 farms in tl1e sample. On 21 farms, the adoption of 
special practices reduced soil losses, while the use of 
better management practices resulted ill lower soil 
losses on 20 farms. On nille farms, however, more 
erosive management practices were adopted between 

TABLE 3. SOIL LOSS ESTIMATES IN TONS PER ACRE CAL
CULATED WITH THE REVISED BROWNING FACTORS ON A 
SAMPLE OF FARMS IN WESTERN IOWA, 1949, 1952 and 1957. 

Year 
1949 
1952 
1957 

Annual soil loss mean 
21.1 
19.5 
14.1 

TABLE 4. CHANGES IN EROSION-CONTROL PRACTICES ON A 
SAMPLE OF FARMS IN WESTERN IOWA ON WHICH SOIL LOSSES 
CHANGED BY AT LEAST 5 TONS PER ACRE FROM 1952-57. 

Number of farms where 
erosion factors changed 

Change in soil losses Management Special practice Rotations 
Soil losses lower by at least 

5 tons per acre per year in 
1957 and 1952 . . . . . .. 20 21 26 

Soil losses higher by al least 5 
tons per acre per year in 
1957 and 1952 . . . . . . . . . 9 5 7 

' , 

1952 and 1957. Likewise, on five farms the failure to 
continue use of special practices resulted in higher 
soil losses. And on seven farms tl1e adoption of more 
illtensive rotatiohs by 1957 contributed to soil losses 
being at least 5 tons per acre higher than in 1952. 

FARMS ON WHICH SOIL LOSSES CHANGED BY MORE THAN 

5 TONS PER ACRE BETWEEN 1949 AND 1957 
In 1952, Held and Timmons found that, although 

the average soil loss for the sample had decreased 
SillCe 1949, there were some farms on which soil losses 
had illCreased. Similarly, there were farms where 
soil losses changed in both directions between 1952 
and 1957. In table 5, farms are grouped accordillg to 
their soil loss change if these changes were greater 
tl1an 4.9 tons per acre between 1949 and 1952 or 
between 1952 and 1957. Between 1949 and 1952 there 
were 23 farms on which soil losses increased by at 
least tl1at amount. The average 1952 soil loss on these 
farms was 33.5 tons per acre. Likewise, there were 
36 farms on which soil losses decreased by more than 
4.9 tons between 1949 and 1952. These farms had an 
average soil loss of 18.5 tons per acre ill 1952. There 
were 78 farms with an average 1952 soil loss of 16.1 
tons per acre on which the soil loss had not changed 
as much as 4.9 tons per acre since 1949. 

On farms within each of the change groups between 
1949 and 1952 there were additional changes in soil 
losses beh:veen 1952 and 1957. These fa1ms also were 
classified into increase, no change and soil-loss-de
crease groups, dependillg upon whether or not the 
soil-loss change was greater than 4.9 tons per acre 
between 1952 and 1957. Of the 23 farms which had 
increased soil loss more than 4.9 tons between 1949 
and 1952 there were none on which soil loss was more 
than 4.9 tons per acre higher in 1957 than it had been 
in 1952. Five £aims which had increased soil losses 
between 1949 and 1952 were classified in the no
change group between 1952 and 1957. These were 
relatively high-soil-loss farms with an average loss of 
29.8 tons per acre ill 1957. Eighteen of the £aims 
which had increased soil loss between 1949 and 1952 
decreased tl1eir soil loss between 1952 and 1957. In 
1957 the average soil loss on these farms was 12 tons 
per acre. 

Of the 78 farms on which soil losses had not chang
ed more than 4.9 tons between 1949 and 1952, there 
were 41 where the change was less than 4.9 tons per 
acre beh:veen 1952 and 1957. Their average soil loss 
ill 1957 was 9.6 tons per acre. Twenty-nine farms 
which had not changed their soil losses significantly 
between 1949 and 1952 decreased their soil losses by 
more than 4.9 tons per acre between 1952 and 1957. 
The average soil loss on these farms was 11.2 tons per 

, acre. In 1957, eight of the farms which had been ill 

TABLE 5. TRENDS IN SOIL LOSSES ON A SAMPLE OF FARMS IN WESTERN IOWA, 1949-57.• 

Soil loss 
increased 

Soil 
loss 

mean 

Soil loss change greater than 4.9 tons 
per acre between 1949 and 1952 

No change 
---Soil 

Soil loss 
decreased 

Soil 
loss 
mean 

Number 1952 

loss 
mean 

Number 1952 Number 1952 
23 33.5 

78 16.1 
36 18.5 

• The record from one farm for 1952 was not available. 
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Soil loss 
increased 

Soil 
loss 

m ean 
Number 1957 

8 28.2 
9 28 .9 

Soil loss change greater than 4.9 tons 
per acre between 1952 and 1957 

Soil loss 
No change decreased 

Soil Soil 
loss loss 

mean mean 
Number 1957 Number 1957 

5 29.8 18 12.0 
41 9.6 29 11.2 
20 14.8 7 11.6 



the 1949-52 no-change classification increased their 
soil losses more than 4.9 tons per acre between 1952 
and 1957. The mean soil loss for these farms was 28.2 
tons per acre in 1957. 

Of the 36 farms on which soil losses had decreased 
between 1949 and 1952, 20 did not change soil losses 
by more than 4.9 tons per acre between 1952 and 
1957. Their mean soil loss of 14.8 tons per acre was 
slightly above the over-all sample mean. Nine farms 
on which soil losses had decreased between 1949 and 
1952 increased soil losses by more than 4.9 tons per 
acre between 1952 and 1957. On these farms soil loss 
averaged 28.9 tons per acre in 1957. Of the 36 farms 
on which soil losses had decreased between 1949 and 
1952, seven continued to decrease soil losses by more 
than 4.9 tons between 1952 and 1957. This group of 
seven farms had an average soil loss of 11.6 tons per 
acre in 1957. Consequently, there have been changes 
in soil losses both up and down since 1949. 

CHANGES IN FARMERS' GOALS AND IN PRACTICES 

T O ATIAIN THE PROGRAM GOAL 

Estimates of farmers' goals of erosion conb·ol for the 
sample of farms in western Iowa are presented in 
table 6. Although the mean was slightly higher in 1952 
than. in 1949, there was a substantial improvement in 
farmers' goals between 1952 and 1957, as expressed by 
a d ecrease in tons of soil loss. The decrease from 16.7 
tons per acre in 1952 to 11.7 tons per acre in 1957 in
dicated that there has been substantial improve
ment in farmers' awareness of the problem. 

TABLE 6. FARMERS' GOALS OF EROSION CONTROL ESTI
MATED IN TONS OF SOIL LOSS PER ACRE FOR A SAMPLE 
OF FARMS IN WESTERN IOWA, 1949, 1952 AND 1957. 

Year 
1949 
1952 
1957 

Farmers' goals of erosion control 
( soil loss m ean in tons per acre) 

16.4 
16.7 
11.7 

Although the program goal remained constant at 5 
tons per acre per year, there had been changes in the 
practices recommended to achieve the goal. As a 
result of the changes in the value of the Browning 
Factors, SCS technicians recommended more mechan
ical practices and a higher proportion of row crops 
with mechanical practices than in 1949 and 1952. 
When few mechanical:, practices were used and the 
bulk of the erosion-control responsibility rested with 
high-forage rotations, however, there was little change 
in the practices recommended to achieve the soil
erosion-control goal. 

The percentage of all land in the sample recom
mended for row crops in the mechanical-practices 
plan increased from 21.6 in 1949 and 1952 to 33.4 in 
1957, as shown in table 7. There was a corresponding 

TABLE 7 . PROPORTION OF ACREAGE BY TYPES OF CROPS 
RECOMMENDED BY THE SOIL CONSERVATION SERVICE ON A 
SAMPLE OF FARMS IN WESTERN IOWA, 1949, 1952 AND 1957. 

:Mech anical-prac tices p lan 
Land use 

Row crops 
Small g rain 
Meadow . . .. 
Perrnaoen t pasture 
Other 
T ota l 

1 1 

1949-52 1957 
(percent ) ( p e rcent ) 

2 1.6 33 .4 
15 .9 19.2 
37.7 30 .1 
15.3 8 .1 

9.5 9 .2 
100.0 100 .0 

High-forage-rotation plan 
1949-52 1957 

( percen t ) (percent ) 
14.6 16.7 
15 .5 16.8 
4 1.6 39 .5 
14.7 17.4 
13 .6 9.6 

100.0 100.0 

increase in the percentage of small grains recom
mended and a decrease in meadow and permanent 
pasture recommended in the mechanical-practices 
plans. In contras½ there was little change in the land 
·use recommended in high-forage rotation plans for 
1957, relative to 1949 and 1952. Consequently, high
forage rotation plans remained essentially the same in 
1957 as they had been in the earlier studies. W e ex
pected that these changes in recommendations would 
have a substantial effect on the obstacles to the adop
tion of soil-erosion-control practices. Since research 
made it possible to recommend practices more nearly 
like those already on farms in the area, we anticipated 
fewer obstacles to the practices. 

EROSION -CONT'ROL PRACTICES ON FARMS AND 

OPERATORS' R EACTION S T O ADDITIONAL PRACTICES 

With given physical soil characteristics, soil erosion 
can be reduced only through the adoption of erosion
control practices-rotations, management or special 
practices. Practices on farms are responsible for soil 
losses being as low as they are. 

ESTABLISHED AND RECOMMENDED EROSION-CONTROL 

PRACI'ICES 

The number of farms on which individual erosion
control practices were recommended, the number of 
farms on which practices were used in 1957 and the 
number of farmers who objected to each practice are 
given in table 8. On 100 of the 138 farms , some water
ways were being used in 1957. On these 100 farms, 
waterways were not necessarily established to the ex
tent of or according to the specifications recommend
ed by the Soil Conservation Service. On 86 of the 
farms , at least some contouring was being used in 
1957. Of the mechanical practices listed in table 8, 
there were fewer farms on which terraces had been 
adopted than had adopted any other practice. On 
more than 60 percent of the farms , no terraces were 
established. Eighty-three farm operators objected to 
some or all of the terraces recommended in Plan I 
prepared by the SCS personnel. The number of farm 
operators objecting to this practice was exceeded only 
by the 99 farm operators who objected to high-forage 
rotations in 1957. There was less objection to contour
ing than to any other practice. All six practices listed 
in table 8 were recommended for every farm in the 
sample, with the exception of terracing, which was not 
recommended for one farm. 

OBSERVED AN D RECOM M ENDED L AND USE 

The observed land use on farms in the sample in 
1949, 1952 and 1957 and that recommended in Plan 

TABLE 8. NUMBER OF FARM OPERATORS WHO WERE F OL
LOWING AND THOSE WHO OBJECTED TO EROSION CONTROL 
PRACTICES ON A SAMPLE OF F ARMS IN WESTERN IOWA. 1957. 

Prac tice 
Contourin g 
T erraci_ng 
W aten.-vays 

Number of fa1111s 
w here prac tice 

w as recommended 
in farm p lans 

F e rtilizer . . . . . .... 
High row-crop rotation 
High forage rotation 

138 
137 
138 
138 
138 
138 

Number of 
resnond en ts 

w-ho were 
u sing practke 

86 
55 

100 
65 

Num ber of 
respond ents who 

ob jected to 
practice in 
farm plans 

22 
83 
29 
48 
71 
99 
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1949 S52 S57 PLAN PLAN 
I II 

OBSERVED LAND USE RECOMMENDED LAND USE 

Fig. 3 . P eJ·cen tage of total land in a sample o f western Iowa farms in 
various u ses, 1949, 1952, 1957 a nd u se recomrn ended by the Soil 
Conservation Serv ice in 1957- Plan I ( m ech anica l practice p1a.n) and 
Plan II ( h igh forage ro tation plan ) . 

I and Plan II in 1957 are presented in percentage 
form in fig. 3. Although the percentage of land in row 
crops decreased from 1949-57, it was still larger than 
that recommended in Plan II, but slightly less than 
recommended in Plan I. The percentage of land in 
meadow increased from 1949-57, but it was less than 
that recommended in both Plan I and Plan II. While 
the land use in 1957 appeared similar to that recom
mended in Plan I , there were several additional con-

TABLE 9 . NUMBER OF FARMS WHERE OPERATORS' REAC
TIONS WERE CLASSED AS OBSTACLES TO SOIL-EROSION-CON
TROL PHACTICES, ON A SAMPLE OF FAHMS IN WESTERN IOWA 
1957. ' 

Obstacle Number 

A.mound or kind of recommended practice 90 
Neecl for immediate income . . . 70 
Insufficient roughage-consuming livestock 51 
Failure to see the n eed for a recommended 

practice . . 4 7 
Custom and inertia . . . . . . . . . 33 
Rental arrange1nent and Jack of landowner~s 

cooperation 25 
Field and road layout . . . . . . . 22 
Lack of adequate machjn ery and power 17 
Short expectancy of tenure . . . . 12 
Lack of cooperation of n eigh borin g farm ers . 12 
T errace design . . . . . . . . . . . . . . . . . . . . . . 10 
Sm all size of farm . . . 10 
L ack of adequ ate labor suppl y 8 
R isk and uncertainty . . . . . 8 
Lack of adequate buildings 4 
Ability to sltift erosion losses 1 
Price change expected . . . . . O 
Lack of availability of credit 0 

Annual soi l 
loss m ean 

( tons per acre ) 
14.2 
17.4 
18.0 

16.6 
18.6 

17.2 
17.0 
17.7 
16.6 
12.2 
11.7 
14.5 
12.6 
16.7 
17.2 
13.8 

siderations included. Although the percentage of row 
crops was slightly less in 1957 than recommended in 
Plan I, this did not mean that th3 row crops were 
located on the soil "areas recommended by SCS per
sonnel. Also, terraces were recommended in Plan I 
to reduce soil loss to a permissible level in conjunction 
with this amount of row crops. Finally, the percentage 
of row crops varied annually and partially depended 
upon the government program in existence in any 
particular year. Changes in programs similar to the 
change in federal price-support programs between 
1957 and 1960 might be expected to increase the
amount of land in erosive intertilled crops. Conse
quently, the land use observed in 1957 should not be 
interpreted as an indication of permanent achieve
ment of land use which will reduce soil loss to the 
program goal. 

EXPLANATION OF FACTORS RESPONSIBLE 
FOR VARIATION IN SOIL LOSSES AND 

CHA GES IN SOIL LOSSES 

The observed soil losses varied substantially with 
obstacles and socio-economic characteristics of the 
sample farms. One of the primary objectives of the 
analysis was to detect significant cause and effect 
relationships among these variables. A variety of sta
tistical techniques was used to determine which causal 
factors , either success or failure elements , were re
sponsible for variation in soil loss. The 95-percent 
level of probability was accepted as the level of 
statistical significance. 

F AILlJRE ELEMENTS CAUSING Son, LossEs GREATER 
THAN THE PROGRAM GOAL IN 1957 

Since soil losses on most farms in the sample were 
grnater than the program goal of 5 tons per acre, a 
major portion of the analysis was devoted to an in
vestigation of the failure elements . Effects of both 
observed characteristics and reported obstacles on the 
sample farms were analyzed. 

On those farms where the operator objected to an 
erosion-control practice in one of the farm plans, he 
was asked to give his reasons for objecting. In addition 
to tl1e initial response given by the operator when 
the farm plans were presented to him, a detailed 
explanation was sought for the objection. 

TABLE 10. NUMBEH OF FARM OPERATOHS WHO HEPORTED OBSTACLES TO I DIVJDUAL EHOSION-CONTROL PHACTICES AND 
NUMBEH OF FAHMS ON WHJCH EACH OBSTACLE WAS REPORTED, 138 FARMS IN WESTEHN IOWA, 1957. 

Obstacle Con-
touring 

Amount of kind of recommended practice . 3 
Need for immediate income . . . . . . . . . . . . O 
Insufficient roughage-consuming livestock 0 
Failure to see th e need for 

recomm ended practice 12 
Custom and in ertia . . . . . 6 
Hental arrangm ent and lack of 

landown er"s coop eration . 2 
Field and road layout . . . . . . . . . . . . . . 10 
Lack of adequate machin ery and p ower 5 
Short expectancy of tenure . . . . . . . . . . . . 3 
Lack of coor,eration of n eighboring farm ers 0 
T e rrace d esign . . 0 
Small size of farm . . . . . . . . 0 
L ack of adequate labor supply . 0 
Risk and uncertainty . . . . 0 
L ack of adequate buildings 0 
J,. 1-i~itv tn shift erosion lo'-~ 1 
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Number of operators wh o reported obstacles to specified practices Farms 
on which 

Ter
racing 

39 
9 
0 

31 
14 

16 
5 

10 
5 
1 

10 
1 
1 
1 
0 
0 

Water
ways 

F erti
lizer 

Struc
tures 

Contour 
fencing 

Plan 
I 

P lan obstacle 
II was 

reported 
3-----csc-----o-=------~3---~s~9,----~3~sc---- 90 
7 25 6 1 9 47 70 
0 0 0 1 15 49 51 

9 16 1 18 0 0 47 
3 10 0 1 18 10 33 

4 6 2 1 4 10 
0 0 0 13 2 2 
0 0 0 0 1 3 
3 10 3 5 3 3 

10 0 1 0 0 0 
0 0 0 0 0 0 
0 0 0 0 3 9 
0 0 0 3 1 3 
0 3 0 0 0 5 
0 0 0 0 0 4 
0 0 0 0 0 0 

25 
22 
17 
12 
12 
10 
10 

8 
8 
4 
1 



CLASSIFI CATION OF OBJECTIO S TO FARM PLANS AS 

OBSTACLES PREVENTING PRACTICE ADOPTION 

During the course of the interview, each farm 
operator's objections to specific erosion-control prac
tices recommended by SCS were classified as one or 
more of the hypothesized obstacles which might pre
vent the adoption of erosion-control practices. One or 
more farm operator's responses were classified in 16 
of the 18 hypothesized obstacles. These obstacles, the 
number of farmers whose response was classified 
within each and the soil loss mean for farms with each 
obstacle are presented in table 9. 

In table 10, the number of farm operators who ex
pressed obstacles to specific erosion-control practices 
is presented. The total number of farms on which each 
obstacle appeared is given also. The total number of 
farms with each obstacle is equal to or less than the 
sum of the farms with obstacles to specific practices. 
This possible difference was due to some operators 
indicating that an obstacle could have prevented the 
adoption of more than one erosion-control practice. 

STATISTICAL TESTS OF THE EFFECTS OF OBSTACLES 

ON SOIL LOSSES 

Since the average annual soil loss for farms with 
each obstacle deviated from the over-all sample soil 
loss mean, several statistical procedures were used to 
determine whether the variations in soil loss associated 
with obstacles might have been due to chance. Table 
11 shows the results of the statistical tests . Initially, a 
'"t'' test was performed to determine whether the 
dilierence in soil loss means between farms with and 
without each obstacle was significant. This procedure 
necessitated the assumptions ( 1) that the method of 
sampling had no effect on the observed soil losses and 
( 2) that there were no interrelationships among ob
stacles. The difference between the soil loss means 
for farms with and without the obstacles of need 
for income, custom and inertia and insufficient 
roughage-consuming livestock were significant at the 
99-percent level of probability. Although not sta
tistically significant, the obstacle of failure to see the 
need for a recommended practice was responsible for 

dilierences in soil loss means having been greater than 
zero at the 90-percent level of probability. 

Another series of "t" tests was performed to d eter
mine the statistical significance of the difference in soil 
loss means for farms with and without each obstacle 
while considering the sampling procedure in estimat
ing the variance of the dilierences of the means. This 
procedure was followed for two reasons. First, it was 
the statistical procedure u sed by Frey ( 14 ) in a 
previous analysis in the series, and comparison of re
sults between the two analyses necessitated use of 
similar methods. Second, an analysis of va1iance in
dicated that strata were significant at the 99-percent 
level of probability in explaining differences among 
soil losses in the sample. The mean square among 
sh·ata divided by the mean square within sh·ata yield
ed: 239.9/ 96.6 = 2.480017 = F. Therefore, both con
tinuity of method and the significant effect of strata 
in explaining soil losses necessitated including con
sideration of the method of sampling. 

The tests performed on the soil loss means, when 
the sampling procedure was considered in estimating 
the variance of the means, resulted in "t" values which 
were significant at the 95-percent level of probability 
for the following obstacles: need for immediate in
come, custom and inertia, failure to see the need for 
recommended practices, insufficient roughage-consum
ing livestock, the rental arrangement and lack of land
owner's cooperation, lack of adequate buildings, lack 
of cooperation of neighboring farmers , lack of ade
quate labor supply and short expectancy of tenure. 
Of these 10 obstacles, Frey found that short expectan
cy of tenure, need for immediate income, rental ar
rangement and lack of landowner's cooperation and 
insufficient roughage-consuming livestock were sta
tistically significant in explaining differences in soil 
loss means on the same sample of farms in 1949. 

The test for differences in soil loss means which in
cluded consideration for the sampling procedure had 
two limitations. First, the procedure failed to consider 
the possible covariance between farms with each ob
stacle and those without it. Second, the statistical 
determination did not consider the possible interrela
tionships among obstacles in their effects on soil losses. 

17 The 99-percent level of probability is indicated by 00 and th e 95-
percen t level by O • 

TABLE 11. RESULTS OF STATISTICAL TESTS TO DETERMINE THE PROBABILITY THAT THE AVERAGE SOIL LOSS ON FARMS 
WHERE AN OBSTACLE WAS PRESENT WAS DIFFERENT FROM THE AVERAGE SOIL LOSS ON l<ABMS WITHOUT THE OBSTACLE 
BECAUSE OF A REASON OTHER THAN CHANCE ON A SAMPLE OF FARMS I WESTERN IOWA, 1957. 

Level of p robability 
"t" tests of the "t" tests of the 

Obstacle soil loss mean soi.l loss mean 
"t" tests 

of the 
disregarding considering regression 

~~---~-------------'--sani___,,p_li_ng~ p~roc'--'--',-ed_ur'------'-e• ______ __:sccam_.-"-P_lii
0
1_g.

9
p
9
_r
0

oc'--'
0

~edccur'--'-eb _______ c_o_effi~ c~i.,..en~ts_b ___ _ 
Need for immediate income . 0.99° 0 0 .99° 0 

Custom and inertia . . . . . . . . . . . . . . . . . . . . . . . . 0 .99° 0 0 .99°• 0.97• 
Failure to see the need for recommended practice . . . . 0.90 0.99° 0 0 .97° 
Insuffic ient roug hage-consuming l ivestock . . . . . . . . . . . . 0.99° 0 0.99° 0 0 .5 0 
Rental arrangement and lack of landowner's cooperation . 0 .80 0.99° 0 0.80 
Lack of adeq uate buildings 0.50 0.99° 0 0.90 
Field and road layou t 0 .80 0.60 0 .95° 
Risk and uncertainty . . . . . . . . . . . . . . . . . . 0 .50 0 .99° 0 0 .50 
Lack of coop eration of neighboring fann ers 0.50 0.99° 0 0.50 
Lack of adequate labor supply 0.50 0.95° • 0.60 
Short exp ectancy of tenure . . . . . . . . . 0.50 0 .99° 0 0.50 
Lack of adequate machin ery and power . . . . . . . . . . . . 0.80 0.80 0.60 
Terrace design . . . . . . . . . . . . . . . . . . . . . . 0.50 0.60 0 .50 
Amount or kind of recommended p ractice 0 .50 0 .50 0.50 
Small size of fann . . . . . . . . 0.50 0.50 0.50 
Abi lity to shjft erosion losses 0.50 0.50 0.50 
a Snedecor has described the procedure for computing the variance of unequal 
b See Appendix D for an explanation of tbe tests of significance. 
00 Significant at the 99-percent level of probability. 
• Significant a t tbe 95-percent level of probability. 

size g roups ( 38, pp. 90 -91). 
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To overcome these limitations, a regression analysis 
also was used. 

In the multiple variable regression equation, soil 
loss was used as the dependent vru"iable, while ob
stacles and a topographic index were used as inde
pendent vru·iables. The relationship between topo
graphic classes and soil loss is shown in fig . 4. Inclu
sion of a topographic index as an independent variable 
was logical when the Browning Equation for estimat
ing soil losses was considered. The obstacles analyzed 
affected only the adoption of erosion-control practices. 
In the Browning Equation, these practices are in addi
tion to the physical variables (percent of slope, length 
of slope, degree of erosion and soil type) used in 
estimating soil losses. Therefore, obstacles are related 
only indirectly to topography, which should be in
cluded in evaluating the effects of the obstacles. 

Before accepting the regression equation used in 
testing the hypotheses that each obstacle had no effect 
in determining soil losses, several changes were made 
in the regression model. Initially, a multiple variable 
regression analysis was computed with soil loss as 
a function of obstacles plus topography, disregru·ding 
the level of soil loss on farms where obstacles occurred 
and whether there were obstacles to both SCS plans. 
This resulted in a coefficient of multiple determina
tion, R2

, of 0.496. The independent variables of topo
graphy, need for immediate income, rental arrange
ment and lack of landowner's cooperation, and custom 
and inertia were accepted as statistically significant 
because the null hypothesis that each had no effect 
on soil losses was rejected at the 95-percent level of 
probability. 

A more thorough analysis of the simultaneous effects 
of obstacles on soil losses necessitated several addi
tional considerations. First, obstacles to specific ero
sion-control practices were considered as obstacles 

preventing the reduction of soil loss for the entire 
sample. Since the practices to which the obstacles 
were expressed constituted two alternative erosion
control farm plan,, an obstacle was not considered 
effective in preventing the reduction in soil loss unless 
there were obstacles to at least one practice in each 
of the plans . Second, obstacles were observed on farms 
where erosion losses had been reduced below the 5-ton 
per acre public goal. These obstacles to specific prac
tices were not considered relevant in explaining the 
soil loss gap between the present situation and the 
program's goal. 

Embracing these refinements, a second regression 
equation was computed using soil loss as a fun ction of 
topography plus effective obstacles. This calculation 
resulted in an R2 of 0.511. Topography and the ob
stacle of need for immediate income were the only two 
independent variables statistically significant at the 93-
percent level of probability. 

A third function was fitted by multiple variable 
linear regression with soil loss as a function of topo
graphy and effective obstacles. In this case, only 111 
farms were included on which there were effective 
obstacles. A coefficient of multiple determination of 
0.453 was obtained . The independent variables of 
topography and obstacle of need for immediate income 
had sample regression coefficients significant at the 
95-percent level of probability. 

The final equation fitted by multiple variable linear 
regression was a result of information gained from the 
prior calculations. In addition to the three multiple 
variable linear regression problems just discussed, 
multiple correlation calculations were made for each 
variation of the regression model. They yielded in
formation concerning the intercorrelation among vari
ables used in the regression analyses. Since the ob
stacles of custom and inertia and failure to see the 
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need for recommended practices were highly inter
correlated, they were redefined and combined in a new 
obstacle. This was done after consideration was given 
to the similarity of operators' responses classified 
within each obstacle. 

The final regression equation was calculated with 
soil loss as the dependent vai-iable and topography 
plus effective obstacles as independent variables. Ob
servations for the entire sample of 138 farms were in
cluded in the topography variable, but an obstacle for 
an individual farm was included only if the soil loss 
on the farm was greater than 5 tons per acre and if 
there were obstacles to both SCS plans. Since the ob
servations on obstacles were included in the input of 
the regression problem as l's if the obstacle were 
present and zeros if it were not, all farms with soil 
losses below 5 tons and without obstacles to both SCS 
plans had zeros entered for the obstacle variables. 

Before the final regression equation ( the results 
of which are presented in table 11 ) was accepted for 
explaining the effect of obstacles on soil losses, several 
addition.al calculations were pedormed. Inclusion of 
the topography variable was expected to explain most 
of the variation in soil losses which occurred because 
of the sampling procedure. Since stratified propor
tional cluster sampling yielded groups of farms which 
tended to have similar topography within clusters, 
some of the variation in soil loss resulting from top
ography might have been explained by the sampling 
procedure. To test whether topography and the most 
important obstacles explained the effect of the strata, 
a multiple variable linear regression equation was 
calculated for soil loss as a function of 23 strata and 
topography, plus the obstacles of need for immediate 
income, field and road layout, failure to see the need 
for recommended practices-custom and inertia, and 
the rental arrangement and lack of landowner's co
operation.18 The regression equation also was re
calculated with the 23 sb·ata vaiiables omitted. 

According to the procedure described by Anderson 
and Bancroft ( 1, p. 172 ), an F ratio was calculated 
to determine whether the difference in variation 
explained by the r-vo regression equations was sig
nificant at the 95-percent level of probability. The 
calculations yielded F = l.06, which, with the ap
propriate degrees of freedom, is not significant. 
Hence, it was concluded that topography plus the 
three obstacles which were statistically significant in 
the final regression equation stifficiently explained 
the variations in soil losses which might have been 
explained by the strata. 

One additional computation was performed prior 
to acceptance of the final regression equation. The 
final regression equation was recalculated, dropping 
successive variables until the difference in variation 
explained by regression in the abbreviated equation 
and the over-all model was statistically significant at 
the 95-percent level of probability. The F ratios in
dicated that all variables , other than those with 
significant sample regression coefficients in the final 

1 8 One of the 24 strata had to be omitted from the regress ion equation 
to allow for enough degrees of freedom to make computat ion of th e 
problem possibl e . Farms within each strata w ere enteTecl in the regress ion 
problem as l's, while those no t in each sb·ata were entered as zeros , 
simiJar to th e procedure for entering obstacles in the probl em. 

equation, could be deleted from the regression equa
tion without the difference in vm:iation explained by 
the regressions being statistically significant. The 
coefficient of muttiple determination for the reduced 
variable regression equation ( soil loss as a function of 
topography plus the three obstacles with significant 
sample regression coefficients in the over-all model ) 
was 0.486. Hence, the over-all regression equation, 19 
the results of which are recorded in table 11, was 
accepted. 

The over-all regression model yielded a coefficient 
of multiple determination, R2 , of 0.522. The F test 
to determine whether the variation explained by re
gression was greater than zero was performed by 
dividing the mean square due to regression by the 
mean square deviation from regression (37, p . 417 ). 
In this case, F = 539.69/ 65.29= 8.27"". Consequently, 
with the appropriate degrees of freedom, the varia
tion explained by regression was significant at the 
95-percent level of probability or above. Also, four 
independent variables-obstacle of need for immediate 
income; obstacle of failure to see the need for rec
ommended practices, custom and inertia; obstacle 
of fi eld and road layout; and topography - had 
sample regression coefficients larger than those ex
pected at the 95-percent level of probability when 
"t" tests were performed on them. 

Therefore, the first diagnostic hypothesis-if the 
soil losses exceed the 5-ton-per-acre limit, then certain 
obstacles are responsible-was accepted with respect 
to the three statistically significant obstacles. The 
obstacles which were not statistically significant could 
not be entirely ignored for r-vo reasons. First, many 
of the obstacles have persisted near levels of statistical 
significance over time . Second, the interrelationships 
ber-veen these obstacles and those that were statis
tically significant may indicate possible measures for 
alleviating the most important obstacles. 

CHARACTERISTICS OF FARMS AND F Afuvf OPERATORS 

AND THEIB EFFECT O EROSION CONTROL 

In a further effort to determine factors associated 
with soil kisses socio-economic characteristics of the 
sample farms vJere observed and analyzed. A wide va
riety of characteristics was found on the sample farms . 

TEr-.TURE OF FARM OPERATORS 

Since investments in soil-erosion-conb:ol practices 

1 9 The fin al regress ion equ ation for w hich the s ignifi cant levels of the 
regression coeffic ients are presenteU in table 11 was; 
Y = - 1.95 - l.50xi + 3.48xe - l.78xa + 7.23x,•• - 2 .29xo + 

5 .34xo• - 0.6lx1 + 0 .54xs + 8.80xo - 4.15x10 + 0.50xn + 4.09x12 
- 8.04x,a + 4 .14xu • + 0 .82x10 + 4.45x10•• 

where 
x1 == insufficient roughage-consum i.ng livestock, 
x2 = rental arrangement and lack of ]mldownees cooperation , 
xa = smaJl s ize of f am1, 
x., = need for immediate income, 
xo = lack of adequate machi11 ery and power, 
xc == fi eld and road layout, 
X'; == short expectancy of tenure, 
xs = risk and uncertainty, 
xn = lack of adequate buildings , 
x10 = lack of adequate labor suppl y, 
xu = lack of cooperation of n eighboring fa1111ers, 
x1 2 = ability to shift erosion losses, 
xu = amount or kind of recommended practice, 
XH = fa ilure to see th e n eed for recommended pract ice- c ustom and 

in ertia, 
X 16 == tenace des ign and 
XH = topographic ind ex. 
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frequently yield returns over long periods of time, 
the type of tenure arrangement which provides long 
tenure, hence providing the expectation of gaining 
returns on the investment, might be expected to 
result in low soil losses. 

The modal tenure group was owner-operator: 
however , part-owners had a lower average soil loss 
than the other two tenw·e classes, as shown in table 
12. One possible reason for the lower soil loss mean 
for part-owners is that soil loss was computed on the 
h eadquarter farm only. In most cases, the head
quarter farm was owned and the additional acreage 
rented. Part-owners who maximize their profits in 
the short mn can be expected to minimize soil 
erosion on the owned segment and deplete the rented 
acreage. These interspatial disassociations of costs 
and b enefits of erosion control might have resulted 
in higher soil losses on the additional acreage than 
on the headquarter farm of part-owners. Tenant
operated farms had a soil loss mean of 15.4 tons per 
acre, which was the highest of any tenure class. Since 
1-year leases limited the planning horizon of many 
tenant-operators , the relatively high soil loss mean 
was not surprising. 

TABLE 12. OPERATORS WITH VARIO US TYPES OF TENURE ON 
ALL LAND OPERATED AND CORRESPONDING SOIL LOSSES ON 
A SAMPLE OF HEADQUARTER FARMS IN WESTERN IOWA, 1957. 

· T enure 
Owner ... 
Part-owner 
Tenant 

Total 

Number 
68 
17 
53 

138 

• Limited to headquarter farms in the sample. 

Annual soil loss mean 
( tons per acre) 

14.0 
10.6• 
15.4 

14.l 

The proportion of owner-operators listed in table 
12 is higher than that listed in table 1 for western 
Iowa. Part of this difference is due to the criteria used 
for tenure classification. On several farms in the sam
ple in the Ida-Monona soil association area, the owner 
lived on the farm but field-rented all or part of 
his cropland to neighbors. Since the criteria for clas
sifying tenure depended upon the extent of major 
managerial decisions made at the headquarters, these 
farms were classified as owner-operated. The criteria 
for classifying farms on the basis of operators of land, 
used in table 1, would have classed these farms as ten
ant- rather than owner-operated. Also, table 1 reports 
tenure of farms not only in the Ida-Monona soil 
association but also in other soil associations in the 
three crop reporting districts of western Iowa. 

SIZE OF FARM 

The distribution of sample farms according to size 
classes of the headquarter farms is presented in table 
13. The corresponding average soil losses for each 
class also are listed. The most frequently occur
ring class included farms b etween 141 and 180 acres . 
The average soil loss for this group, 15.9 tons per 
acre, is 1.8 tons higher than the mean for the entire 
sample. The average size of farm , 172 acres, fall s 
within tl1e modal size class . Thus, the average size 
of the headquarter farms was 12 acres smaller than 
the average size of farms in western Iowa as indicated 
in table 1. Inclusion of land operated in addition to 

290 

TABLE 13. SOIL LOSSES BY ACREAGE CLASSES ON A SAMPLE 
OF HEADQUARTER FARMS IN WESTERN IOWA, 1957. 

Size classes 
(acres) 

Less than 60 
61-100 

101-140 
141-180 
181-220 
221-260 
261-300 ..... 

Greater th an 300 
Total 

Number 
3 

18 
26 
51 
12 
12 
7 
9 

138 

Annual soil loss mean 
( tons per acre ) 

26.5 
12.5 
14. l 
15 .9 
10.9 
15 .5 
11.9 

6.5 
14.l 

the headquarter farms would have provided a more 
direct comparison. 

The lack 0£ a clearly discernable trend in soil 
losses with changes in farm size was of interest. The 
need for income might not b e expected to force as 
intensive land use on large farms as on small ones; 
however, only sample farms larger than 260 acres 
appeared to have been large enough to have avoided 
the pressure for immediate income. 

The dish·ibution of sample farms by type of tenure, 
corresponding size of headquarter farms and average 
acreage of all land operated are presented in table 14. 
For the 138 farms in the study, the average acreage 
of headquarter farms was 172 acres, while 214 acres 
was tl1e average size of all land operated. The group 
with largest frequency was owner-operated. In this 
case, farms were classified by tenure on headquarter 
farms , thus some of the owner-operators of sample 
farms were part-owners with regard to all land oper
ated. The average size of h eadquarter farms and all 
land operated for the owner-operator group was ap
proximately the same as the average for the entire 
sample. 

TABLE 14. NUMBER, AVERAGE ACREAGE OF HEADQUARTER 
FARMS AND AVERAGE ACRES OF ALL LAND OPERATED BY 
TENURE GROUPS ON A SAMPLE OF FARMS IN WESTERN IOWA, 
1957. 

Tenure Number 
Owner . . . 82 
Tenant ........ . 

Cash-crop share . . . . 28 
Crop-livestock sh are . 18 
Crop share 5 
Cash 3 
Other 2 

Total 138 

H eadquarter fanns 
( m ean acres) 

170 

175 
199 
164 
120 

73 
172 

All land operated 
( m ean acres) 

211 

233 
232 
217 
120 

73 
2 14 

Among tenants, cash-crop share lease; occurred most 
frequently. Also they had the largest total acreage 
operated , on the average. The second most frequently 
occurring type of lease was crop-livestock share. The 
18 farms operated under this type of tenure arrange
ment had the largest total acreage of headquarter 
farms of any tenure cl assifica tion in the sampl e. 

ACE OF OPERATOR 

In the early phases of the farm business cycle, the 
pressure for income to meet operating and inveshnent 
expenditures might be expected to necessitate in
tensive use of the land, resulting in high soil losses. 
By contrast, as a farm operator becomes older the 
pressure for income might be expected to decrease. 
Running counter to these expectations might be 
young farmers ' relatively long planning horizons 
which encourage erosion-control inveshnents. 



The dish·ibution of farms in the sample according 
to age classes of operators is presented in table 15. 
There were more farms in the sample whose operators 
were within the class of 41 to 45 years of age than in 
any other class. The soil losses on these farms averaged 
higher than in any other age class with the ex
ception of the 20-to-25-year class. The latter included 
just two operators. Only on those farms whose oper
ators were above .55 years was there any apparent 
trend of decreasing soil loss with increasing age of 
operator. 

TABLE 15. AGE OF OPERATORS AND SOIL LOSSES ON A 
SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

Age classes 
(years) Num ber 
20-25 ...... , . .. .. . . ... . 2 

10 
19 
16 
21 
20 
19 

26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 ...... . . . 
61-65 .... . 
66 and over 

T otal 

9 
12 
10 

13 8 

TYPE OF FARM 

An.nu al soil loss mean 
( tons per acre) 

39 .8 
14.3 
12.1 
15 .3 
16.2 
13 .8 
15.8 
12.7 
10 .7 

8 .3 
14 .1 

Farms in the sample were characteristic of the 
agricultural economy in the Ida-Monona so il associ
ation area. Twenty-eight percent of the farms in the 
sample were classed as cattle feeding and hog farms . 
The average soil loss on these farms was 8.4 tons 
per acre lower than the next most frequently occur
ring type of farm. Twenty-seven farms which re
ceived most of their income from hogs and corn were 
included in the second largest group. Seventeen 
percent of the farms in the sample had cash grain as 
a major source of income, while 11 percent of them 
were general farms. They had soil losses of 14.4 and 
13.9 tons per acre on the average, respectively. 

TABLE 16. SOIL LOSSES, PERCENT AND 1UMBER OF FARMS BY 
TYPE ON A SAMPLE OF FARMS I N W ESTERN IOWA, 1957 . 

P ercen t of 138 
Type of fam1 Nuniber sample fanns 

Cattle feeding and hogs 39 28 
H ogs and com 27 20 
Cash grai n 24 17 
General . . . . . 16 11 
Hogs and cream 9 7 
Cattl e feed ing 6 4 
D airy . . . . . . . . . . . . . 4 3 
Beef cows and calves 4 3 
Beef cattle and hogs 4 3 
Other 5 4 

Tota l 138 100 

Annu al so il loss 
mean 

( tons per acre ) 

10.5 
18 .9 
14 .4 
13 .9 
19 .0 
10 .2 
14 .7 
15 .9 
10.9 
13 .5 
14. 1 

Although there was substantial deviation of the 
soil loss means by type of farm ( table 16 ) , there did 
appear to be a h·end present. Soil losses on farms 
where the major source of income was from forage
consuming livestock were expected to be less than on 
other farms . On farms where the main enterprise was 
cattle feeding and hogs, cattle feeding, dairy, beef 
cows and calves, and b eef cattle and hogs, the soil 
loss means fell below those farms where forage-con
suming Llvestock did not represent the main source 
of income. 

FARM OPERATORS' PAHTICIPATION IN GOVERN MENT 

PROGHAMS 

Three govermnent programs principally affected 
erosion control on participating farms in the Ida
Monona soil association area in 1957. They were the 
soil bank, the Agricultural Conservation Program 
and the Soil Conservation District Program. Although 
the acreage reserve of the soil bank was an income 
transfer and supply conh·ol measure, it also tended 
to reduce soil erosion . This was accompLlshed by pay
ments to farmers to shift land from row crops to 
forage crops in the year that the land was rented by 
the federal government. The Agricultural Conserva
tion program paid farmers to adopt "conservation" 
measures. The Soil Conservation Service, fun ctioning 
through tl1e Soil Conservation District Program, of
fered technical assistance and aided farm ers in plan
ning their business to facilitate the reduction of soil 
erosion. 

TABLE 17. NUMBER OF ACRE S IN ACREAGE RESERVE AND 
SOIL LOSSES BY TENURE GROUPS ON 47 FARMS PARTICIPATING 
IN TH E SOIL BANK l N A SAMPL E OF FARMS lN WESTERN 
IOWA, 1957 . 

Mean acres per Annual soil loss 
Tenure N umber fann in mean 

acreage reserve ( tons per acre) 
Ow ner 30 39 9.3 
Part-owner 5 32 11.6 
Ten ant 12 68 9.4 

Total 47 4 6 9 .6 

As shown in table 17, only 47 of the 138 farms had 
any land in the acreage reserve of the soil bank in 
1957. Nioreover, a relatively small proportion of the 
land in these farms was in the soil bank. Although 
the average soil loss for farms with land in the soil 
bank was 9.6 tons per acre, compared with the average 
soil loss of 16.4 tons per acre for farms not partici
pating in the soil bank, it was questionable whether 
soil bank participation was the principal reason for 
this difference in soil loss means. Soil bank partici
pation entered into the soil loss estimates through the 
rotation variable in the Browning Equation. Although 
this variable was affected by land use in 1957, it was 
also affected by the sequence of crops within the 
whole rotation. Consequently, a shift from a year of 
row crops to a year of meadow in a 5- or 6-year 
rotation had a relatively small effect on soil loss 
estimates. Therefore, there were additional factors 
besides soil bank participation which resulted in 
relatively lower soil losses for these farms than others 
in the sample. 

On 84 of the 138 farms , the farm operators did not 
complete an ACP practice in 1957 for which they 
received payment ( table 18). The average soil loss 
on these farms was 1 ton above the average of 14.l 
tons for the entire sample . The most frequently 
adopted ACP practice was temporary seeding. On 23 
farms this practice was completed; their average soil 
loss was 10.2 tons per acre. Otl1er ACP practices in 
1957 were completed on few farms in the sample. The 
numbers of farms on which permanent erosion-con
trol practices such as terracing, wa terways and 
permanent seeding were completed were conspicuous 
by their low frequency. This can be explained partially 
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TABLE 18. NUMBER OF FARM OPERATORS RECEIVI G PAY
MENTS FOR ONE OR MORE AGRICULTURAL CONSERVATION 
PROGRAM PRACTICES AND A VERA GE SOIL LOSSES ON A 
SAMPLE OF FARMS IN WESTERN IOWA, 1957.• 

Practfoe 
None ... . ....... . ... .. . 
T emporary seeding 
Contouring 
Terracing . . ............ . 
Waterways .. . 
Pasturing data 
Waterways and terraces 
Permanen t seeding 
Other 

Number 
84 
23 

3 
3 
3 
3 
3 
2 

12 

Annual soil loss mean 
( tons p er acre) 

15.1 
10.2 
17.6 
21.8 
11.1 
10.6 
9.6 

12.9 
12.8 

a This information was obtain ed through private communication with 
Agricultural Stabilization Committee offices in the Ida-Monona Soil 
Association, 19/>9. 

TABLE 19. NUMBER OF FARMS AND AVERAGE SOIL LOSSES 
BY SOIL CONSERVATION DISTRICT COOPERATION CLASSES ON 
A SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

SCD cooperation 
Complete farm plan 
Initi al farm p lan 
Noncooperator .. 

Total ........... . . 

Number 
46 
23 
69 

138 

Annual soil loss m ean 
( tons per acre) 

10.3 
14.7 
16.5 
14.1 

by the unfavorable weather and the cost-price squeeze 
preceding 1957, both of which limited the ability of 
farm owners to pay their portion of the cost-sharing 
practices. 

The sample farms are classed according to their 
cooperation with soil conservation districts in table 
19. On the 46 farms which had complete farm plans, 
average soil loss was 10.3 tons per acre. Although 
these farmers had made substantial progress in re
ducing their soil losses b elow the average in the area, 
their losses still exceeded those called for in their 
farm plans by 5.3 tons per acre. On 23 farms where 
initial farm plans were in effect, the average soil loss 
was 14.7 tons per acre. These initial plans were 
primarily informal and resulted mainly from tech
nical assistance given the farm operator by SCS 
personnel in conjunction with the Agricultural Con
servation Program. On 69 farms , the farm operator 
was classified as not cooperating in any way with soil 
conservation districts . On these farms , the average 
soil loss was 16.5 tons per acre in 1957. 

In addition to planning farms and supplying tech
nical assistance, the SCS had been active in initiating 
watershed programs under Public Law 566. In 1957 
there were only 12 of the 138 farms participating in 
watersheds ( table 20 ) . Their average soil loss of 16.9 
tons per acre was illustrative of the erosion problem 
on these fanns . Recognition of this problem may have 
caused these operators to participate in the program. 

TABLE 20. NUMBER OF FARM OPERATORS PARTICIPATING IN 
ORGANIZED WATERSHEDS AND THE AVERAGE SOIL LOSSES 
ON A SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

W atershed p articipation 
Participating 
Not participating 

To tal 

Numb er 
12 

126 
138 

Annu al soil loss mean 
( tons per acre) 

16.9 
13.8 
14.1 

CHANGES IN CHARACTERISTICS OF THE SA1VIPLE FAR.tvfS 

BETWEEN 1949 AND 1957 

Numerous characteristics of the sample farms 
changed b etween 1949 and 1957. Those expected to 
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be most important were analyzed to determine their 
effects on soil losses. 

Changes of farl}l operators are likely to have an 
effect on soil losses. Operators on farms where there 
has been a frequent turnover might have relatively 
short planning horizons, particularly if the op erator 
were a tenant. Furthermore, several years usually are 
required before an operator is able to adopt a com
prehensive erosion-control plan . 

Operators on farms for 5 years or less had an aver
age soil loss of 15.9 tons per acre in 1957. There were 
47 farm operators within this category. There were 
only 14 farms on which the operator had been inter
viewed in 1952 and 1957; therefore only 14 had 
initiated their operations between 1949 and 1952. The 
average soil loss for this group was 12.6 tons per 
acre in 1957. The group in which operators had been 
present since 1949 included 77 farm businesses on 
which the average soil loss was 13.3 tons per acre in 
1957. Consequently, a rather irregular h·end in dicated 
that the longer operators had been on farms the 
lower soil losses tended to b e. 

In addition to length of tenure, type of tenure may 
have important effects on the adoption of soil erosion 
control practices. The number of owner-operators in
creased from 59 to 77 between 1949 and 1957. Since 
there was little change in the number of part-owners 
during this time, the number of farms classified as 
tenant-operated dropped from 78 in 1949 to 55 in 
1957. This classification of part-owners included only 
operators who owned or rented land, in addition to 
their headquarter farms, within the sample survey 
units. Classification of pa1t-owners with regard to all 
land owned and operated yielded different results 
in table 12. 

Farm size might b e hypothesized as an important 
determinant of land use. Consequently, changes in 
fa1111 size might be expected to result in changes in 
soil losses. The average size of headquarter farms in 
the sample in 1949, 1952 and 1957 and average soil 
losses are shown in table 21. Although the aver
age size of sample farms increased only slightly be
tween 1949 and 1957, there w as a significant decrease 
in the soil loss means. While there may have b een 
individual farms on which the change in acreage 
influenced a change in land use and hence a change 
in soil loss, this trend did not appear to have been 
typical for the entire sample. 

TABLE 21. AVERAGE SIZE AND SOIL LOSSES ON HEADQUAR
TER F ARMS IN A SAMPLE IN W ESTERN IOWA, 1949, 1952 AND 
1957. 

Year 
1949 
1952 
1957 

Fann size mean 
(acres) 

169 
170 
172 

Annual soil loss mean 
( tons per acre ) 

21.1 
19.5 
14.1 

Since the type of soil, degree of erosion, percent 
of slope and assumed slope length w ere the same for 
individual sample farms in 1949, 1952 and 1957, any 
reduction in soil loss had to result from eitl1er changes 
in management practices, rotations or special erosion
conh·ol practices . The trend in practice adoption for 
the most important special practices is shown in 
table 22. 



TABLE 22. PROPORTION OF FARMS 11 A SAMPLE I, WESTERN 
JOW A ON WHICH EROSION CONTROL PRACTICES WERE USED 
ON AT LEAST ONE FIELD, 1949, 1952 AND 1957. 

Prac tice 
Grass waterways 

g~~~~:;~,i~l fertilizer . 
Terracing 

Percent of farms where practice 
was used on at least one field 
1949 1952 1957 
33 46 72 
51 65 62 
42 60 47 
15 27 40 

The trend toward adoption of most practices on at 
least one field in the sample farms has been upward 
since 1949. The largest percentage increases occurred 
in grass waten,vays and terracing. In the latter case, 
however, the practice had not been adopted even on 
one field on 60 percent of the farms. The proportion 
of farms using commercial fertilizer increased from 
42 percent to 60 percent between 1949 and 1952. 
Between 1952 and 1957, however, it decreased from 
60 to 47 percent. A large share of this decrease was 
explained by the lack of rainfall in the years just prior 
to 1957. Those years of low precipitation made com
mercial fertilizer appear to have been a less profitable 
practice in 1957 than in years with ample precipitation. 
The drouth years resulted in less favorable net worth 
positions of farm operators, thus reducing their ability 
to buy fer tilizer relative to previous years. Also, in 
previous years, plant growth was limited, so that much 
of the previous year's application was carried over, 
thus eliminating the need for additional applications 
of fertilizer in 1957. 

In addition to the adoption of special erosion-con
trol practices, changes in rotations between 1949 and 
1957 contributed to a reduction in soil losses. The 
percentage of land in sample farms by land use in 
1949, 1952 and 1957 is shown in table 23. The decrease 
in proportion of land in row crops and corresponding 
increase in proportion of land in meadow conh·ibuted 
to the lower soil loss mean in 1957. 

TABLE 23. PROPORTION OF LA D IN VARIOUS USES ON A 
SAMPLE OF FARMS IN WESTERN IOWA, 1949, 1952 AND 1957. 

Land use 
Row crops .. 
Small grains 
Meadow .... .. . . 
Pennanent pasture 
Other . 

Total 

1949 
37.9 
22.7 
17 .0 
17.2 

5.2 
100.0 

Percent of land 
1952 
36.7 
23.4 
17.l 
16.6 

6.2 
100.0 

1957 
31.5 
20.7 
25.0 
12.9 
9.9 

100 .0 

Corresponding to changes in special practices ad
opted on the sample farms are the changes in numbers 
of farm operators who objected to erosion-control 
practices in 1949 compared with 1957 ( table 24). 
High forage rotations appeared to have been equally 
unpopular in both years . The larger percentage of 
farm operators objecting to terracing was explained 
by the greater amount of terracing recommended in 
1957 than in 1949. Although the proportion of farm 
operators objecting to commercial fertilizer and grass 
waterways increased b etween 1949 and 1957, because 
of the larger recommendations of both, the propor
tions of those objecting to contouring decreased from 
25.7 to 15.9 percent. 

An important factor determining the adoption of 
erosion-conh·ol practices appeared to have b een the 
financial ability of the owner to make the necessary 

TABLE 24. PROPORTION OF FARM OPERATORS I A SAMPLE 
IN WESTERN IOWA WHO OBJECTED TO EROSION CONTROL 
PRACTICES, 1949 AND 1957. 

Practice 
Percent of farm operators who 

objected to practices 

High forag e rotations . 
High row-crop rotations 
Terracing ....... . .. .. .. . . . . . . 
Comme rc ial f ertiHzer 
Grass waterways 
Contou ring 

1949 1957 
71.5 71.7 

a 51.4 
5i2 60.l 
12.5 34.8 
9.7 21.0 

25.7 15.9 

a In 1949 rotations were not divided w hen ob jections to practices were 
analyzed. 

cash outlays. The cost-p1ice squeeze which farmers 
experienced during the 1950's probably was a factor 
limiting the number of erosion-control practices ad
opted . Evidence of this reduction in farm income is 
the parity ratio, which compares the index of prices 
received by farmers with the index of prices paid by 
them. The parity ratio stood at 100 for both 1949 and 
1952, but fell to 82 in 1957 ( 31, p. 456). This decrease 
in the ratio of prices received by farmers to those 
paid by farmers illush·ates one of the factors con
tributing to the increase in number of farms on which 
the need for immediate income was expressed as an 
obstacle. 

The relatively low precipitation in western Iowa 
during years prior to 1957 has been mentioned as an 
insh·umental factor influencing erosion-control-prac
tice adoption. Although the precipitation at Sioux City 
and Council Bluffs was higher in 1957 than in 1949 
and 1952 ( when the previous data were obtained from 
farm operators ), the precipitation report for 1955 and 
1956 showed them to be two of the lowest years in 
the 10-year period.20 Since farm ers tend to develop 
expectations which influence resource allocation 
based on previous experiences ( 16, pp. 465-499), the 
preceeding years of unfavorable weather conditions 
undoubtedly influenced not only erosion-control
practice adoption in 1957, but also farm ers' reactions 
to the recommended practices. 

STATISTICAL TESTS OF THE EFFECTS OF FARM 

CHARACTERISTICS O N SOIL LOSSES 

The effects of the characteristics of the sample 
farms in 1957 on soil losses were investigated by 
means of multiple variable linear regression. The co
efficient of multiple determination, R2, for the r egres
sion equation was 0.639.2 1 The F test for over-all sig-

20 Shaw, Robert, Am es, Iowa. D ata from precip itation records. ( Private 
communication. ) 1960. 

::.!l The following equation w as computed for soil loss as a function of 
29 characteristics : 
Y = 8.00 + 5.40x1 • • - l.32x2 + 0 .0lx3 - 0 .08x. - O.Olx• + 0.49xo + 285 .67x1 - 0 .70xs - 0.03xo - 0.64x10 - 3.13xn + 

5.50x12 - 2 .65x13 - 0.04xH + 0 .55x10 + 2.4lx10°• + 3 .36x11 + 
0 .20x1s + l.32x10 ° - 0.92x20 - 2.80xn + 0.18x,e - 0.67x20 ° -
l.88x2• - l.20x25 - 4 .7 3x20•• + O.OOx21 - l.26xss + 0.52x20 

where 
Y = so il loss, 

x 1 = topograp hic index, 
x2 = type of te nure, 
xa = number of years operator fann ed the fann , 
X4 = age of operator, 
xs = total numbet· of ac res fann ed, 
xo = type of fam1 , 
x1 = owner's obstacle of need for imm edi ate inconw, 
xs = operator's e,q1ectation of change in gross income 1 year after 

adoption of SCS Plan I , 
xo = operatoe s expectation of c hange in g1·oss incom e 5 years after 

adoption of SCS Plan I , 
(footnote contin ued n ext page ) 
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nificance of the regression, the mean square due to re
gression divided by the mean square deviations from 
regression, yielded F = 364.13/ 55.33= 6.58 ° " . Conse
quently, the null hypothesis that the deviation ex
plained by regression was equal to zero was rejected . 

F urther evaluation of the effects of the independent 
variables was accomplished by dropping groups of 
variables and recomputing the regression equation. 
The test to determine whether the difference in the 
variation explained by the reduced equation relative 
to tl1e 29-variable model was due to chance was per
formed on the equations ( 1, p . 172 ). When only the 
five variables with significant sample regression 
coefficients in the 29-variable equation were included 
in another multiple vaiiable linear regression equa
tion, R2 dropped from 0.639 to 0.512. The ratio, 
F = 2,098.0/ l ,327.2= 1.58, indicated, however, that th e 
difference in variation explained by the t\-vo equations 
w as not significant at the 95-percent level of prob a
bi~ity. But, when any of the independent variables, 
witl1 sample regression coefficients that were sig
nificant between the 95- and 99-percent level of 
probability in the 29-variable model, were deleted 
from the 5-variable regression equ ation the F ratios 
indicated that the difference in variati~n ( explained 
b y regression in the 29-variable model versus the 4-
variable model ) was significant at the 95-percent 
level of probability. H ence, the following character
istics were accepted as having a significant effect 
on soil losses: soil conservation district participation, 
topography, ability to borrow, days of off-farm work 
and operator's evaluation of the seriousness of the 
erosion problem. 

. E~~h of the independent vaiiables with statistically 
s1gmficant sample regression coefficients had an ef
fect on soil loss in the direction hypothesized . As soil 
conserva tion district participation increased from 
nonparticipation through initial cooperation to com
plete cooperation, soil loss tended to decrease. As the 
topographic index increased, soil loss increased also. 
The ability to borrow the necessary funds to install 
erosion-control practices was correlated with low soil 
loss . When the number of days of off-fann work in
creased, reducing somewhat the need for immediat e 
income from the farm, soil loss tended to decrease. 
As the operator's estimation of the seriousness of the 

(f oo tnote 21 continued ) 
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x, o = operator's expec taton o f c hange in gross income 10 years afte r 
adop tion of SCS P lan I , 

x u == operator's expectatio n of c hange in gross incom e 1 year after 
adoption of SCS Pl an II . 

x12 = opera tor 's e>,.'}Jec tat ion of c h~nge in gross inco rne 5 years after 
adoption of SCS P lan II . 

x,a == operato r's expec tatio n of c hange in g ross in com e 10 years afte r 
adoption of SC S P lan ll , 

XH == acr~ in ac reage reserv e o f sojl bank in 1957 , 
x 10 = Agn cultura l Conservation Program participa tion, 
xi o = soil con servat ion dis tric t p art ici pation , 
x 1 1 = work pre ference, 
x u; = expectancy of ten ure in 5 years , 
x10 = operator,s evalu a tio n of ser:ou.s ness of e ros ion probl em , 
x20 == num ber of un its of Jjvestock, 
X:.!l = ac res of m €ado w and pem1 ane nt pasbne in SC S Pi ao per 

units of Uvestock on fann in 1957, 
X :.! :.! = ac res of m eadow and p e rm an ent pasture in SC S Pl an IT pe r 

un its of livestoc k on f a.rm in 1957 , 
x::::i = days of off-farm wo rk, 
X :.! ,1 = need to borrow , 
x::6 = will ingness lo borrow, 
X :.!o = ab ili ty to bo rro w , 
X :! 7 == price o f the fann , 
x 2 ei == best investm ent p oss ibili ty and 
x 2 0 = abi li ty to inves t co mpared with 5 ye ars ago . 

erosion problem increased ( from a statement that it 
was no problem to somewhat of a problem, to a 
major problem ) s9il loss moved inversely. 

The significant socio-economic characteristics of 
sample farms tended to substantiate the obstacles 
which were statistically significant. The relationships 
between soil loss and both the abili ty to borrow and 
the number of clays off-farm work parallel the re
lationship bet\-veen the obstacle of need for immediat e 
income a nd soil loss. Similarly, the significance of 
the relationship bet\-veen awareness of the erosion 
problem and soil loss substantiates the importance of 
the obstacle of failure to see the need for recommend
ed practice-custom and inertia. Insofar as soil con
servation district cooperators tend to be operators 
of large, well-financed farms ( 13 ), tl1e ch aracteristic 
of soil conservation dish·ict participation substantiates 
both tl1e obstacles of need for immediate income and 
the obstacle of failure to see the need for recom
mended practice-custom and inertia. 

In view of these fin dings, the second diagnostic 
hypothesis-if society's goal of 5 tons annual soil loss 
has not been gained, then socio-economic factors are 
responsible for preventing attainment of this norm
was accepted . Furthermore, in view of the importance 
of soil conservation dish·ict participation as an ex
planatory variable, tl1e fourth diagnostic hypothesis
if present measures of action agencies have b een 
successful , the rate of change in soil loss will be sig
nificant- was accepted also. Since soil conservation 
dish·icts are charged with the responsibility for co
ordinating the efforts of action ai:_?;encies relative to 
the erosion problem, it was considered a satisfact01y 
criteria in testing this hypothesis . 

E XP LANATION OF M AJOR O BSTACLES 

NEED FOR IMMEDIATE INCO J\1.E 

Those 70 operators who indicated that need for 
immediate income prevented the adoption of one or 
more erosion-control practices were asked to give a 
furtl1er explanation of the obstacle. The answers given 
indicated that there were t\-vo basic reasons for this 
obstacle ( table 25 ) . One was the large out-of-pocket 
cash expense involved in adopting erosion-conh·ol 
practices . The second was the opportunity cost, or the 
income which operators felt they would have to forgo 
if the recommended erosion-control practices were 
adopted . Evidence of these basic causes for the ob
stacle are expressed in table 25. 

TABLE 25 . HE ASONS WHY NEED FOH I MMEDIATE INCOME 
W AS HE POHTED TO BE AN OBSTACLE T O EHOSION C ONTHOL 
ON 70 FAll MS IN A SAMPLE IN WESTEHN lOWA , 1957 . 

Reason N umber 

Cost of carry in g out th e erosion-contro l 
prac tices could be met, but equity in 
the fam, would be reduced too lo w 4 3 
F arm I iv ing expenses and dehts need 
to be paid first . . . 42 
Income from a re nted farm is n ot large 
enough to co ver the cost of s tart-
ing erosion-contro l practices . . 24 
Ope rating expenses and outlays fo r pu r
chasin g more cattle would be too g reat 
in re lation to the income from th e 
fam, 9 
Cost of c arrying out the practices is 
too hig h 6 
Other re asons 3 

Perce nt o f 
70 ooerato rs 

reportj11i obstacles 

61 

£0 

34 

13 

9 
4 



One method of alleviating the obstacle of need for 
immediate income was off-farm employment. Oper
ators in the sample were classified by the number of 
days they spent doing off-farm work and the annual 
soil loss mean was calculated for each class. The 89 
operators who did no off-farm work in 1957 had a soil 
loss mean which was 1 ton per acre higher than the 
average for the over-all sample. The average soil 
losses for groups of operators who worked off the farm 
or who had a family member who worked off the 
farm were consistently below the over-all sample soil 
loss mean of 14.1 tons per acre. Since average soil 
loss decreased with increasing number of days of off
farm work, off-farm jobs may be a potential remedial 
measure which might be expanded in western Iowa. 

Table 26 indicates that the debt position of oper
ators was not necessarily the primary factor in the 
obstacle of need for immediate income. Approximately 
the same proportion of operators with and without the 
obstacle had some short-term debts; however, the 
average short-term indebtedness per operator for those 
without the obstacle was considerably larger than 
those with it. Similarly, the proportion of operators 
with and without the obstacle who had some mort
gage indebtedness was nearly the same. But the 
group without the obstacle had approximately $1,000 
per operator more indebtedness tlL"ln those with the 
obstacle. 

TABLE 26. NUMBER OF OPERATORS WITH AND WITHOUT 
OBSTACLE OF NEED FOR INCOME WHO HAD SHORT-TERM 
MORTGAGE DEBTS AND THE AVERAGES OF THESE DEBTS FOR 
A SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

Short-term d ebt• Mortgage debth 
C lass o f operators Mean , Mean, 

NumbeTc dollars Numbe rd doll ars 
N eed for imm ediate 
incorne was an obstacle 34 1,878 25 9 ,8 10 
Need for imm ediate in-
come was not an obstacle 30 3,045 20 10,895 

11. Thirty-one operato rs w ith obstacle had no short-tenn d e bts and w e re 
not included; 37 ope rators without obstacle had no short-term debts and 
w ere not includ ed . 
b Forty-two operators with obstacle had no mortgage debts and were 
not inc luded ; 48 operators without obstacle had no rnortgage debts 
and w ere no t included . 
c Six operators refused to disc lose amount of short-term debt and were 
not in cluded . 
d Three operators refused to disclose amount of mortgage debt and w ere 
not in.eluded. 

More important than the debt position of the op
erators in determining their obstacles were their 
expectations of returns relative to the costs of adopt
ing erosion-control practices. Since it was determined 
early in the investigation that farm operators have 
very little knowledge of the costs of erosion-control 
practices, the information concerning their expecta
tions of returns from these practices was obtained in 
terms of gross, rather than net, returns. In table 27, 
farm operators are grouped according to the per
centage change in their gross returns anticipated 1, 
5 and 10 years after the adoption of Plan I, the mech
anical practices plan. Farm operators were not very 
optimistic in their expectations of increasing their 
gross returns as a result of the mechanical practices 
plan. Furthermore, there was evidence of a substantial 
lack of knowledge by farm operators relative to the 
expected change which erosion-control practices 
would make in their gross farm income. 

Farm operators in the sample were more pessi-

TABLE 27. OPERATORS' ESTIMATES OF ADDITIONAL GROSS 
RETURNS TO FARMS FROM THE ADOPTION OF PLAN I , IN A 
SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

Pe rce nt group 

Minus to O percent 
1 to 33 p e.rcen t . 
34 to 66 pe rcent . 
67 percent and over 
No estimate glven 

Total 

Additional returns after 
1 year 

( num ber ) 
71 
28 

4 
0 

35 
138 

5 years 
(number) 

32 
59 
10 
2 

35 
138 

10 years 
( number ) 

28 
54 
16 

4 
36 

138 

TABLE 28. OPERATORS' ESTIMATES OF ADDITIONAL GROSS 
RETURNS TO FARMS F ROM THE ADOPTION OF PLAN II, ON A 
SAMPLE OF FARMS I N WESTERN IOWA, 1957. 

Percent g roup 

Minus to O p ercent 
l to 33 pe rcent 
34 to 66 pe rcent ... 
67 pe rce nt and over 
No estim ate g iven 

Total 

Additional returns after 
1 year 5 years 10 years 

( number ) (number) ( number ) 
82 66 63 
15 31 3 0 

3 3 6 
1 l I 

37 37 38 
138 138 138 

mistic about the effects on their gross farm income 
from Plan II than from Plan I ( table 28). The number 
of operators expecting a decrease or no change in 
their gross income tended to decrease with time after 
practice adoption. If operators had considered the 
cost of the plan relative to their expected change in 
gross income, their economic evaluation of the plan 
would have been pessimistic, indeed. 

Tables 27 and 28 show that the obstacle of need for 
immediate income is more likely to b e encountered 
in high forage rotation plans than in mechanical 
practices plans. Operators objected to Plan II more 
than Plan I because of the income they expected to 
have to forego with the former. Primarily, the ob
stacle occurred in connection with Plan I because of 
cash costs of the practices. 

As mentioned previously, farm operators in the 
sample had little knowl edge of the expected costs of 
adopting erosion-control practices. P1ior to tl1e inter
view, the total cost of each mechanical practice plan 
was budgeted using cost coefficients obtained from 
SCS p ersonnel in the area. 22 In the course of the 
interview, the total budgeted amount was reduced 
by the amount of the cost of tl1e practices already 
adopted on the farm. Before that figure was presented 
to the farm operator, he was asked to estimate the 
costs of individual erosion-control practices in the 
mechanical practices plan. These results are tabulated 
in table 29. Of those who did estimate the cost of Plan 
I , three times as many overestimated the cost as under
estimated it relative· to the budgeted amounts . While 
farm operators' estimates of the effects of erosion
control plans on their gross income might be con
sidered limited, their estimates of the costs were 
even more so. 

Another indication of operators' expectations of 
returns to erosion-conh·ol practices relative to their 
costs was obtained. Operators were asked what they 
considered to be their first and second best investment 
alternatives. The most frequently mentioned invest
ment preference, both as first and second choice, was 

22 The cost estimates excluded that part of the costs which would be
covered by incentive paym ents from th e Agricultural Conservation Pro
gram if the operator w e.re a cooperator. 
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TABLE 29. A COMPARISON OF OPERATORS' ESTIMATES AND 
THE BUDGETED COST OF INSTALLING EROSION-CONTROL 
PRACTICES IN MECHANICAL PRACTICES PLANS FOR A SAMPLE 
OF FARMS IN WESTERN IOWA, 1957. 

Class Nun1ber Percent 
Operators' estimates above budgeted amounts . 
Operators• estj1nates below budgeted amounts 
Operators• estim ates the same as 

budgeted amounts . . . . . . . . . . 
Estimate given for some prac tices .. 
No estimate g iven for some practices 
Other .. 

Total 

4 
12 

I 
42 
77 

2 
138 

3 
9 

1 
30 
56 

1 
100 

TABLE 30. FIRST AND SECOND INVESTMENT PREFERENCES 
EXPRESSED BY A SAMPLE OF FARM OPERATORS IN WESTERN 
IOWA, 1957. 

lnvesh11ent prefe rence 
Livestock .. 
Commercial f~rti1iz~~ · 
Land ... 
l\1achin ery 
Terraces 
Buildings . 
Watenvays 
Other 

Total 

First choice 
( number ) 

79 
21 
19 

5 
3 
2 
0 
9 

138 

Second choice 
( number) 

47 
36 
10 

8 
6 
8 
0 

23 
138 

livestock ( table 30 ) . For both choices, commercial 
fertilizer and land followed in order of frequency 
mentioned. Invesh11ents in terraces and wate1ways 
were mentioned by relatively few operators as either 
a first or second choice. Consequently, operators did 
not favor erosion-control practices relative to other 
alternative in.vestments. 

After operators had been asked for their estimates 
of costs and returns of erosion-control practices, they 
were given the budgeted costs of Plan I and were 
asked about financing the plan. Of the 138 operators, 
112 stated that it would be necessaiy for them to 
borrow funds to adopt Plan I. A large proportion 
of the operators interviewed said that they would 
not do so. 

Of the 70 fa1m operators who were unwilling to 
borrow money to install Plan I, 26 said that un
certainty of income prevented them from doing so. 
Internal capital rationing was indicated by many of 
the operators' responses, particularly by the 16 who 
stated they preferred less indebtedness than would 
be possible if they were to adopt Plan I. 

Of the 29 operators who stated that they could 
not borrow the necessary funds to install Plan I , nine 
said that equity in their farm was too small to bor
row the necessa1y funds. Seven stated that their credit 
was limited by drouth, while five apparently had 
poor credit ratings. Only 5 of the 112 operators who 
said that it would be necessa1y to borrow funds 
stated that they could not do so because of the lack 
of availability of credit for the practices. Apparently, 
internal capital rationing is a more important com
ponent of the obstacle of need for immediate income 
than either external capital rationing by credit agen
cies or the lack of availability of credit agencies. 

Another reason for the obstacle of need for immed
iate income was that many farm owners felt that the 
value of their farms would not be increased by invest
ments in erosion-conh·'bl practices. The operators were 
asked to estimate the price that their £aims would 
sell for at the time of the interview. This information 
is presented in table 31 by soil loss classes and topo
graphic groups. Both soil losses and topography were 
positively correlated with land prices. Topography 
was the more important influence of land prices, 
however, because it was also incorporated in the 
estimate of soil losses. 

A multiple variable lineai· regression equation was 
computed to determine the relationship between 
changes in land prices and changes in soil loss. Forty
nine farms on which operators had estimated land 
prices in 1949 were included in the regression prob
lem. The changes in land prices between 1949 and 
1957 were regressed on changes in soil loss between 
1949 and 1952, changes in soil loss between 1952 and 
Hl.57 and the 1957 soil loss. The resulting coefficient 
of multiple determination, R2, was 0.02. Consequent
ly, the null hypothesis that the independent variables 
h.id no effect on the dependent variable was accepted. 
Although the estimates of land prices were not sale 
prices, soil loss and changes in soil loss appeared to 
have had little or no effect on changes in land price:, 
bet\veen 1949 and 1957. 

FAILURE TO SEE TI-IB NEED FOR EROSION-CONTROL 

PRACTICES 

Operators' responses in connection with the failure 
to see the need for an erosion-control practice w ere 
recorded as specifically as possible. Later, these 
responses were grouped by erosion-conh·ol practices 
with a minimum of interpretation by the analyst. 
Consequently, evidence of the obstacle of failure to 
see the need is presented as it was expressed in con , 
nection with specific erosion-conh·ol practices. 

The primary reasons for failure to see the need for 
contouring were that respondents felt that it was not 
needed and that the accompanying short rows made 
it undesirable. 

Si1nilar reasons were given for the obstacle in con
nection with terracing. Eleven operators said that 
terraces were too difficult to farm while eight ex
plicity stated that terraces were not wanted. Operators 
who said that terraces were not wanted were dis
tinguished from those who said that the practice was 
not needed, because tl1e former saw the need for 
remedying the erosion problem but objected to terrac
ing as a method of doing it. Those who failed to see 
the need for terracing were not aware of the need 
for action of that magnitude. The obstacle of failure 

TABLE 3 1. SOIL LOSS IN TONS PER ACHE PER YEAll, TOPOGRAPHY CLASSES AND ESTIMATED MEAN VALUE PER ACRE OF FARMS 
TN A SAMPLE I WESTERN IOWA, 1957. . 

Soil loss Topographic groups (index numbers ) 
c lasses Less than 2 2 to 2.9 3 to 3.9 4 to 4.9 5 and over T otal• 

( tons / acres) No. $/ acre No. $ / acre No. $ / acre ' o. $ / acre No. $/ acre No . $ / acre 
0-4.9 .... . ..... .. ' . ..... •· 14 276 8 253 3 192 1 150 3 117 29 240 
5-9.9 .. 16 255 12 202 5 120 5 134 38 205 
10-19.9 . . 8 228 12 188 lO 150 3 101 1 200 34 179 
20 and over 1 125 2 250 7 154 14 150 9 135 33 152 

Total 39 254 34 212 25 150 23 140 13 136 134 193 
" Infonnation about land prices was not obtain ed on four fanns. 
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to see the need for waterways was evidenced by the 
fact that eight operators explicitly stated that grass 
waterways were not needed. 

More operators in the sample objected to com
mercial fertilizer than to grass waterways for reasons 
which were classed as failure to see the need for the 
practice. Nine of them said that fertilizer was not 
needed, three said that fertilizer failed to increase 
yields, two did not want to use fertilizer, and two 
thought that fertilizer did more harm than good. 

Eleven operators ei...JJlictly stated that they did not 
want contour fencing . Six operators said that the 
practice was not needed, and one said that it con
tributed to more erosion. These statements were con
sidered evidence of the obstacle of failure to see the 
need for contouring fencing. 

Evidence of the failure to see the need for erosion 
control also was gained by analyzing farm operators' 
goals of erosion control. In fig. 5, farms are arrayed in 
a ranking of 1957 soil losses. For operators who had 
erosion-control goals which differed from the practices 
already adopted, the level of soil erosion control which 
their goals would attain is located directly below their 
1957 soil erosion rating. Seventeen percent of the 
fa rm operators whose 1957 soil losses were below 5 
tons per acre had goals of reducing erosion still 
further. Of the farms with a 1957 erosion rating be
tween the public goal of 5 tons per acre and the 
sample mean of 14.1 tons per acre, 24 percent had 
goals which would reduce soil erosion below the 1957 
level. Fifty-six percent of the operators whose 1957 
soil losses were between 14.1 and 23 tons per acre 
had goals which would reduce erosion on their farms . 
Only 38 percent of the operators with soil losses above 
23 tons per acre in 1957, however, had goals of reduc
ing their erosion below the 1957 level. For the most 

• 1957 FARMER ' S GOAL 

Fig. 5. Soil losses on 138 farms 

in w es tern Iow a, arrayed accord

ing to d ecrea ing soil loss in tons 

per acre ru,d farmers' goals of 

so il losses wh en observed soil 

losses and farmers' goals differed, 

1957 . 

100 110 120 130 140 

part, those operators who had relatively low 1957 soil 
losses also had goals which would reduce erosion 
proportionately more than would the goals of opera
tors with soil losses above the over-all sample mean 
in 1957. 

INF LUE CE OF CUSTOM A ND INE RTIA 

Responses given by 33 farm operators which in
dicated that the influence of custom and inertia was 
an obstacle are presented in table 32. Although stated 
as different reasons, most operators with this obstacle 
resisted any change from their status quo with respect 
to erosion-control practices. 

TABLE 32. REASONS WHY INFLUENCE OF CUST OM APPEARE D 
T O BE AN OBSTACLE T O EROSION CONTROL ON 33 FARMS IN 
WESTERN IOWA, 1957 . 

Reason Number 

O~«;r~t::?r preferred to continue farm i.ng 
his way . . . . . . . . . . . . . . . . 14 

Operator pre ferred past 1nethods of 
fann ing . . . . . . . . 9 

Practices do not control e ros ion . . . . 7 
Operator preferred another combination 

of practices 3 
Total 33 

P ercent of 
33 operators 

reporting obstacle 

43 

27 
2 1 

9 
100 

AMOUNT OR Kll\TD OF RECOM:ME. DED PRACTI CES 

Ninety operators in the sample stated that they 
would not adopt as much or the specific kind of 
erosion-conh·ol practice recommended in at least one 
of the SCS plans. There were several explanations of 
this obstacle. First, some operators objected to the 
practices because they did not have a goal of reducing 
erosion to the level called for in either farm plan. 
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Second, some objected to the kind or amount of the 
recommendations because they preferred an alterna
tive combination of practices which they felt would re
duce erosion to the public goal. Third, others objected 
to the amount of the practices recommended because 
they believed that the practices were not necessary to 
reduce erosion to the 5-ton loss limit. Reasons for ob
jecting to practices because of the amount or kind of 
the recommendation were classed by practices to 
which the obstacle was raised. These reasons as they 
relate to terracing are listed in table 33. 

TABLE 33. REASONS GIVE FOR AMOU T OR KIND OF RECOM
MENDED PRACTICE BEING A OBSTACLE TO THE ADOPTION 
OF TERRACING BY OPERATORS OF A SAMPLE OF FARMS IN 
WESTERN IOWA, 1957. 

Beason 
Not as many te rraces wanted 
Not as many terraces needed . . 
T erraces w ere too difficult to fann 
T erraces fail ed to control erosion 
Othe r 

Number 
22 
13 

2 
l 
l 

In table 34, evidence is presented for the obstacle 
of amount or kind of recommended rotation in the 
mechanical practices plan. Since the rotations in the 
maximum mechanical practices plans were recom
mended in conjunction with terracing, some inter
mediate plan calling for less corn in the rotations and 
also fewer terraces might have been acceptable to the 
20 operators who disliked the rotations because they 
called for too much corn . Many of the 17 operators 
who objected to corn several years in succession stated 
that they did not believe that 2 yea.rs of a row crop 
in succession was a good farming practice. 

TABLE 34. REASONS GIVEN FOR AMOUNT OR KIND OF RECOM
MENDED ROTATION BEING AN OBSTACLE TO THE ADOPTION 
OF MAXIMUM MECHANICAL PRACTICES PLANS BY OPERATORS 
O F A SAMPLE OF FARMS I N WESTERN IOWA, 1957. 

Reason 
Too much corn in rota tions . . . 
R otations with con1 severa l years in 

success ion were not wanted 
Not enough con1 in rotations . . . . 
Hotations did not fit fi eld charac te ristics 
One rota tion fo r w hole fan11 was wanted . . 
Imposs ibl e to es tablish meadow in the rotation 

Number 
20 

17 
9 
7 
3 
3 

One rotation to which this objection was voiced 
was CCOMM. Farm planners in this area said that 
they recommended that rotation in preference to a 
CO0COM rotation because the former was slightly 
less erosive, and 2 years of meadow in a 5-year rota
tion was more profitable. The latter rotation, however, 
might h ave been preferable to some operators for 
several reasons. The cash cost of the latter rotation 
probably was less than that of the form er because of 
the nitrogen furnished by the crop of sweetclover. 
Most importantly, custom favors the rotation which 
does not contain successive corn crops. At b est, the 
difference in net returns for both rotations is probably 
small and not sufficient to overcome customary rota
tions for some operators. 

Evidence of the obstacle of the amount or kind of 
recommended practice in connection with the high 
forage rotations is presented in table 35. The largest 
class of reasons for the obstacle was the lack of 
-enough corn in recommended rotations. Both too much 
-corn and corn several years in succession were stated 
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TABLE 35. REASONS GIVEN FOR AMOUNT OH KIND OF RECOM
MENDED PRACTICE BE I G AN OBSTACLE TO THE ADOPTION 
OF HIGH FORAGE HOTATION PLANS BY OPERATORS OF A 
SAMPLE O F FARMS IN WESTERN IOWA, 1957. 

Reason 
Not enough con1 in ro tations 
Too much com in rotations . . . 
Rota tions w ith corn several years in 

success ion we re not wan ted . . 
Hotations did not fit fi eld characteristics . . 
Rotation was no t nractica l or economic al 
One ro ta tion for wfiole f am1 was wanted . . . 
High fo rage rotations fai led to control erosion 

Number 
23 

4 

4 
3 
2 
1 
1 

as objections to the rotations in Plan II as well as to 
those in Plan I. The objection of not enough com 
in rotations was also expressed in connection with the 
obstacles of need for immediate income and insuffic
ient roughage-consuming livestock. 

Another reason for the obstacle of amount or kind 
of recommended practice was that some farm plans 
included more practices than were necessary to reduce 
erosion to the 5-ton limit. Evidence of this was ob
tained by calculating the soil losses in both SCS plans 
for 27 farms. The 1957 soil losses for these farms 
were estimated to be below the 5-ton-per-acre public 
goal. Since several operators on these farms objected 
to practices in the plans on the basis of either too 
much or an unsatisfactory type of recommendation, 
calculation of soil losses for the farm plans was ex
p ected to provide insight into the obstacle. 

A number of alternative assumptions wer-e used in 
calculating the soil losses. First, the topographic index 
utilized in calculating the 1957 soil losses was used 
with the erosion factors for the recommended rota
tions and special practices. Initially, an average factor 
was used for the management variable. This calcula
tion resulted in an estimate of an average soil loss of 
2.81 tons per acre for mechanical practices plans 
recommended for the 27 farms. The average soil loss 
estimated for Plan II for this group was 4.5 tons per 
acre. 

Since the plans called for practices which con
stitute good soil management, the soil loss estimates 
w ere recalculated using an erosion factor for good, 
rather than average, management. These calculations 
resulted in estimates of average soil losses of 1.97 and 
3.15 tons per acre for Plan I and Plan II, respectively. 

The topographic index used for calculating the 1957 
soil losses included a factor for an assumed slope 
length of 200 feet. Recent data obtained in the na
tional inventory of soil and water conservation needs 
by the United States D epartment of Agricultme in
dicated, however, that average slope lengths of 250 
and 300 feet for Ida and Monona soils, respectively, 
were morn realistic es timates for the area. 23 Use of the 
assumption of a 300-foot average slope length for all 
soils on the 27 farms, along with the assumption of 
good management, resulted in an estimate of the aver
age soil loss of 2.32 tons per acre for Plan I and 3.70 
tons for Plan II. 

The consequence of farm plans including more 
practices than necessary to reach the 5-ton goal was 
analyzed by considering possible alternative practices 
which would have met the 5-ton requirement. On the 
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average, contouring could h ave b een substituted for 
part or all of the terracing recommended in Pa.rt I for 
the subsample of 27 farms , and soil losses would not 
have exceeded 5 tons per acre. The average soil loss 
for the subsample would have been increased from 
3.70 to 4.92 by moving from a COMMMM to a CO
MMM rotation in Plan II, for example. Since rota
tions other than COMMMM were recommended in 
Plan II, this was just an illustration of the type of 
change in the recommendations which would have 
resulted in farm plans with soil losses nearer the per
missible level. 

INSUFFICIENT ROUGHAGE-CONSUMING LIVESTOCK 

The 51 farm operators who stated that insufficient 
roughage-consuming livestock was an obstacle pre
venting the adoption of one or more erosion-control 
practices were asked their reasons for the obstacle. 
Their responses are recorded in table 36. 

Insight was gained into reasons why insufficien t 
roughage-consuming livestock might have been an 
obstacle on sample farms by asking operators which 
enterprises they most preferred and which they least 
preferred . In table 37 it is seen that a combination 
of hog and cattle feeding was the most preferred 
and one of the least disliked enterprises. Cattle feed
ing and hogs, as separate enterprises, were preferred 
by 30 and 20 operators, respectively. Insofar as cattle
feeding enterprises were designed to utilize large 
amounts of roughage, preference for the practice 
tended to facilitate erosion control. On the contrary, 
when a large proportion of grain was included in the 
ration, the preference for cattle feeding had the same 
effect as the preference for hogs - it tended to in
crease tl1e production of erosive row crops. 

One possible reason for insufficient roughage-con
suming livestock being an obstacle might h ave been 

TABLE 36. REASONS INSUFFICIENT ROUGHAGE-CONSUMJNG 
LIVESTOCK WAS REPORTED TO BE A MAJOR OBSTACLE TO 
EROSION CONTROL ON 51 FAfu'1S I N WESTERN IOWA , 1957. 

Reason N umber 

Kind of livestock needed was 
not desired . . . . . . . . . . . 22 

Kind of Uvestock needed was 
too risky . . . . . . . . . . 18 

Pr ices of livestock w ere too high 
to buy . . . . . . . 15 

Mon ey was not available to bu y 
more livestock 12 

N ecessary mnoant of livestock 
wou Id reduce fann incom e 
too much 9 

Th e change in livestock enter-
prises would nec ess itate too 
muc h addit ional operatin g expense 7 

Othe r reason s 8 

Percent of 
51 operators 

reporting obstacl e 

43 

35 

29 

24 

18 

14 
16 

TABLE 37. WOR K PREFERENCE EXPRESSED BY A SAMPLE OF 
F ARME RS I N WESTERN IOWA, 1957. 

En ter!irise 
Hog and cattle feeding 
Ca ttle feeding 
Hogs 
Beef cows 
Dairy cows . 
No preference 
Field crops 
Sheep 
PoultTy 
Dairy and poul try 
Other 

Tota l 

Fi rst preference 
( number ) 

43 
30 
20 
14 
9 
6 
5 
4 
0 
0 
7 

138 

Last p refe rence 
( number ) 

l 
3 

10 
l 

23 
45 
12 
15 
20 

3 
5 

138 

TABLE 38. NUMBER OF FARM OPERATORS WHO IN DICATED 
THAT lNSUFFICIE ' T ROUGHAGE-CONSUMING LIVESTOCK WAS 
A D WAS NOT AN OBSTACLE AND RATIOS OF ACRES OF 
PASTURE AND MEADOW IN SCS PLANS TO ANI MAL UNlTS 0 
A SAMPLE OF FARMS• IN WESTERN IOWA, 1957. 

Insufficient roughage
consumin g live,; tock 

Number 

war; an obstacle . . 5 1 
Insufficient roughage

consuming Jivestock 
was not an obstacle . 87 
Total 138 

Ave rage acres 
pasture and 
m eadow in 

P lan I 
per animal 

unit 

7.6 

8.2 
7 .9 

Average acres 
pasture and 
meadow in 

Plan II 
per aniJ.nal 

wiit 

10.5 

12.6 
11.8 

the lack of enough livestock to use the forage recom
mended in the erosion-control plans. Information con
cerning this reason is presented in table 38 by groups 
of farmers with and without the obstacle. There was 
relatively little difference in the ratios of acres of 
roughage per animal unit for the two plans for 
operators with and without the obstacle. More im
portant than the difference in these ratios was the 
large average ratio for the entire sample. The 7.9 
acres of roughage per animal unit in Plan I was signif
icantly more than the 2-acre-per-animal-unit require
ment estimated by SCS personnel in the area. The 
difference between the latter required acreage per 
animal unit and that recommended in Plan II is even 
greater than in Plan I. Consequently, a substantial 
number of roughage-consuming livestock would need 
to have been obtained by farm operators if the rough
age produced in the two erosion-conh·ol plans were 
utilized. 

RENTAL ARRANGEMENT AND LACK OF LANDOWNER'S 

COOPERATION 

The 25 operators in the sample who stated that 
their rental arrangement and lack of landowner's 
cooperation was an obstacle were asked for an addi
tional explanation of the problem ( table 39). 

Insights were gained into the obstacles of rental 
arrangement and short tenure by asking operators 
what the subjective probability was that they would 
be on the farm 1 year and 5 years after tl1e interview. 
Those operators who said that there was less than a 
100-percent subjective probability of their being on 

TABLE 39. R E ASONS REI T AL ARRANGEME TT AND LACK OF 
LANDOWNER'S COOPERATTON WAS REPORTED TO BE AN 
OBSTACL E TO EROSION CONTROL ON A SAMPLE OF FARMS I 
WESTERN IOWA, 1957. 

Hcason Number 

Land lord would object to th e arnou nt 
of con1 he would receive under a 
c rop-share lease . . . . 7 

Land lord did not make other type 
inves hn ents i11 the fom, . 4 

R ental arrangem ent d id not provide 
for long enough tenure 4 

Land lord obiected to soil erosion 
prac tices in an y forrn 3 

Landlord probably wou ld not permit 
the use of some of th e practices 
but he had not been asked . 3 

Too muc h cash rent would have to 
be paid for hay and pas tu re wi der 
the c rop-share lease 3 

Livestock lease would be needed but 
suc h leases we re n ot desired by 
operator or own er . . 2 

Landlord wou ld not agree to the 
practices u ncler th e existing lease 2 

P ercent of 
25 operators 

reporting obstacle 

28 

16 

16 

12 

12 

12 

8 

8 
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the farm 1 year after 1957 had an average soil loss 
of 1.8 tons per acre greater than the over-all soil loss 
mean. Similarly, those with that subjective probability 
rating for 5 years after 1957 also had a soil loss mean 
above the over-all mean . For both time periods, 
operators with 100-percent subjective probability of 
being on the farm had soil loss means b elow the 
over-all mean. 

SMALL SIZE OF F Alli\1 

Since the obstacle of small size of farm was one of 
the most frequently mentioned in 1949, additional 
reasons for the obstacle were obtained in 1957. The 
lack of availability of additional land was cited as the 
reason for the obstacle. 

FAIL URE ELEMENTS WmcH CAUSED Son., LossEs 
GREATER THAN THE PROGRAM GOAL FROM 1949-57 

Use of the comparative statics method of analysis 
had the advantage of providing insights into changes 
within a problem area between points in time. The 
use of the same sample and similar methodology in 
analyzing the data facilitated the analysis of the 
effects of changes in failure elements over time. 

BELA TIONSIIlPS BETWEEN CHANGES IN OBSTACLES AND 
CHANGES IN SOIL LOSSES 

The effects of changes in five obstacles which were 
important in 1949 were analyzed for their effect in 
changing soil loss. In table 40, these five obstacles are 
listed and farms classified within each according to the 

TABLE 40. SOIL LOSSES BY CHANGES IN MAJOR OBSTACLES 
BETWEEN 1949, 1952 AND 1957 ON A SAMPLE OF FARMS IN 
WESTERN IOWA.• 

Annual soil 
Obstacle Nmnber loss m ean 

( tons per acre) 
Short expectancy of tenure 

Never was an obstacle . . 95 13.2 
Was an obstacle but bad been 

overcome by 1957 . . . . . . . . 30 16 .3 
Was not an obstacle in both 1949 and 
1952 but had becom e one by 1957 . 11 16 .5 
Was and still is an obstacle . . . . . . . 1 18.1 
Total . . . . . 137 14.2 

Rental arrangement and lack of 
landowner's cooperation 

Never was an obstacle . . 83 12.4 
Was an obstacle but had been 
overcome by 1957 . 30 16.4 
Was not an obstacle in bo th 1949 and 
1952 but had become one by 1957 15 15 .9 
Was and still is an obstacle 9 20.9 
Total . . 137 14.2 

Amount or kind of livestock 
Never was an obstacle 46 9.8 
Was an ohstac}e but had been 
overcome by 1957 40 14.4 
Was not an obstacle in both 1949 and 
1952 but had become one by 1957 . 40 17 .5 
W as and still is an obstac le 11 19.8 
Tota l 137 14.2 

Need fo r i_rnm ediate income 
Never was an obstacle . . 51 10.2 
\!'las an obstacle but had been 
overcom e by 1957 17 12.5 
Was not an obstacle 01 both 1949 and 
1952 but had become one by 1957 59 16.7 
Was and still is an obstacle 10 22.4 
Total . . . 137 14.2 

Small size farm 
Never was an obstacle 83 13.2 
Was an obstacle but had been 
overcom e by 1957 . . . . . 44 15.9 
' 'la s not an obstacle in both 1949 and 
1952 but had become one by 1957 5 13.4 
W as and still is an obstacle 5 16.3 
Total 137 14.2 

-a Infon11 ation was not avai!able for one sample farm in 1952. 
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occurrence of the obstacle. For each obstacle, farms 
are classified in the following groups: ( 1 ) the obstacle 
was not present from 1949 through 1957, ( 2) the 
obstacle was prtlsent in 1949, 1952 and in 1957, ( 3) 
the obstacle was present in either, or both, 1949 and 
1952 but had been overcome by 1957, and ( 4) the 
obstacle was not present in both 1949 and 1952 but 
had become an obstacle by 1957. 

The most important finding presented in table 40 
is the persistent tendency for the soil loss mean on 
farms where each of the five major obstacles had 
never been present to be lower than the over-all 
sample mean. Also, all soil loss means exceeded the 
sample mean where the obstacles have been present 
constantly since 1949. The soil loss means for farms 
classified as having obstacles which changed between 
1949 and 1957 were less than the soil loss means for 
farms which had never had the obstacle and greater 
than those which had had the obstacle during the 
entire period. In some cases the alleviation of one 
obstacle did not result in lower soil losses, nor did 
the soil losses always increase where the obstacle had 
not been present until 1957. On all farms , however, 
the presence or absence of one single obstacle in any 
one year did not eliminate the possibility of one or 
more additional obstacles b eing present. Consequent
ly, examination of each obstacle-change class in
dividually does not explain the entire effect of changes 
in obstacles preventing the adoption of soil erosion 
conb·ol practices. 

F tests were run on farms within the change 
classifications for each obstacle to determine whether 
a significant amount of variation in soil loss could be 
eiq>lained by changes in the obstacles. The tests were 
run using both the 1957 soil loss and changes in soil 
loss between 1949 and 1957 as dependent variables. 

Table 41 contains the results of the analysis of vari
ance tests to determine whether the ratio of among 
obstacle change group mean square soil losses to 
within obstacle change group mean square soil losses 
was significant at the 95-percent level of probability. 
When 1957 soil losses were used as the dependent 
variable, the null hypothesis-that the variation ex
plained by the obstacle change groups was not signif
icantly greater than zero-was rejected for both the 
obstacles of need for immediate income and insuffi
cient roughage-consuming livestock. The variation ex
plained by changes in the obstacle of rental arrange
ment and lack of landowner's cooperation was nearly 
significant at the 95-percent level of probability. 

TABLE 4 1. RESULTS OF STASTISTTCAL TESTS OF THE RE
LATIONSHIP OF CHANGES IN OBSTACLES Al'IJD CHA.!'IJGES IN 
SOIL LOSS ON A SAMPLE OF FARMS IN WESTERN IOWA, 
1949-57 . 

Obstacle 

Need for immediate in come . 
J nsuffic ient roughage-con suming 

livestock 
Rental an-angem en t and 

F rat io of among 
m ean square to 

within mean 
square for 
dfects of 

changes in 
obstacles on 

1957 soil loss 

lack of landowner's cooperation 
Short expectan cy of tenure 

5.7200 

5 .0300 

2.46 
0 .83 
0.65 Sma1l s ize of fann 

F ratio of among 
mean square to 

w ithin m e an 
square for 
effects of 

changes in 
obstacles on 

changes in soil 
loss, 1949-57 

1.29 

3.42° 

0.21 
1.93 
1.04 



evertheless, neither the changes in soil loss for that 
obstacle nor the changes for the obstacles of short 
expectancy of tenure and small size of farm were 
accepted as b eing statistically significant. 

Since the classification of farms into change groups 
considered changes in obstacles since 1949, the effects 
of the changes were expected to have been related to 
changes in soil losses between 1949 and 1957 as well 
as the 1957 soil losses. The results of the analysis of 
variance tests, where changes in soil loss between 1949 
and 1957 were used as the dependent variable, are 
presented in table 41. Changes in the obstacle of in
sufficient roughage-consuming livestock were the only 
changes in obstacles which resulted in changes in soil 
loss which were statistically significant. Even these 
results must be discounted, however, because soil 
loss had decreased, on the average, more on farms 
where the obstacle had been present continuously than 
in any other group. Consequently, the F tests for the 
effects of changes in obstacles on changes in soil loss 
indicated that the variation might have been due to 
chance at the 95-percent level of probability. 

Since changes in individual obstacles might be e ·
pected to b e interrelated with changes in other ob
stacles, a statistical procedure which would allow 
simultaneous consideration of changes within each 
obstacle for all obstacles appeared to be more applic
able than analysis of variance as a statistical test. Two 
multiple regression equations were calculated with 
changes in soil losses as a function of changes in the 
five major obstacles. By using changes in obstacles as 
independent variables, however, it was necessary to 

TABLE 42. CHANGES IN MAJOR OBSTACLES BETWEEN 1949, 
1952 AND 1957, AND 1957 SOIL LOSSES ON FARMS WHERE SOIL 
LOSS INCREASED MORE THAN 5 TONS PER ACRE BETWEEN 
1949 Al'ID 1957 IN A SAMPLE I r WESTERN IOWA. 

Annual soil 
Obstacle umber loss mean 

( tons per acre ) 
Need for imm ediate incorne 

Never was an obstac le 7 2 3.0 
Was an obstacle bu t had been 
overcom e by 1957 . . . 26.0 
W as not an obstacle in 1::oth 1949 and 
1952 but had b ecome on e in 1957 7 34.0 
W as and remained an obstacle in 1957 3 33.6 
Total 18 29.2 

Amottnt or kind of livestock 
Never was an obstacle 7 23.0 
VVas an obstacle but h ad been 
overcome by 1957 2 45 .2 
Was not an obstacle in both 1949 and 
1952 but had become one in 1957 . . 8 26.8 
W as and remained an obstacle in 1957 1 60.2 
Total 18 29.2 

Ttental arrangem ent and lack of 
landown er~s cooperation 
Never was an obstacle 1 13.8 
\,Vas an obstacle but had been 
overcom e by 1957 . . 3 41.0 
W as not an obstacle in both 1949 and 
1952 but had becom e one in 1957 3 22.8 
W as and rem ained an obstac le i.n 1957 1 53.4 
T otal • 8 32.3 

Short expectancy of tenure 
Never was an obstacle . . . 14 26.6 
Was an obstacle but had been 
overcome by 1957 2 39.7 
Was not an obstacle in both 1949 and 
1952 but had become one in 1957 2 36.8 
Was and rem ained an obstac le in 1957 0 0 
Total 18 29.2 

SmnU size o f farm 
N ever was an obstacle . . . 9 28 .3 
Was an obstac]e but had been 

overcome by 1957 7 31.8 
W as not an obstacle in both 1949 

and 1952 but had becom e one 
in 1957 . . . . . 1 22.5 

W as and remained an obstacle in 1957 1 26.0 
T otal 18 29.2 

n T en owner-operated farm s were not in clud ed because the obstacle was 
not applicabl e. 

assign a weight to each change group. The coefficients 
of multiple determination, using selected weights, 
were 0.03 and 0.04. The variation explained by regres
sing the changes i'll soil loss on changes in obstacles 
with these procedures was not signilicant at the 95-
percent level of probability. This indicated that either 
no relationship existed or that a satisfactory weighting 
of obstacle change groups had not been developed. 
Other methods of regressing changes in soil loss on 
changes in obstacles failed to detect any signilicant 
relationship between the change groups. These results 
suggested that alleviation of one obstacle might have 
resulted in somewhat lower soil losses, but additional 
obstacles might have been encountered before soil 
losses decreased signilicantly. 

As a result of these analyses, the third diagnostic 
hypothesis-if any of the observed obstacles are sig
nificantly different from those discovered by previous. 
inquiries, then the rate of soil loss will have increased 
or decreased significantly depending upon the changes 
in obstacles-was not accepted. Since the evidence 
obtained in the analysis of variance of the effects of 
change groups on tl1e 1957 soil loss might have in
cluded other factors contributing to variation in soil 
losses besides changes in obstacles, that series of tests. 
was not satisfactory for accepting the hypothesis. 
Analysis of the effects of changes in obstacles on 
changes in soil losses needs further study using more 
data and other methods of analysis. 

CHANGES ON FARMS WHERE SOIL LOSSES INCREASED MORE 

THAN 5 TONS PER ACRE P EJR YEAR, 1949-57 

Another method of analyzing the relationship be
tween changes in soil losses and changes in obstacles. 
was to examine the number of farms and soil losses on 
them where soil loss increased more than 5 tons per 
acre b etween 1949 and 1957. The results of this tabula
tion for 18 farms in the sample are presented in table 
42. Soil losses on these farms averaged 29.2 tons per 
acre in 1957. Although the number of observations 
was relatively small when the farms were classined 
into obstacle-change groups, there did appear to be 
changes in some obstacles which influenced the 1957 
soil loss . On the seven farms where the obstacle of 
need for immediate income had never been present, 
soil losses averaged 6.2 tons per acre less than the 
average for the entire group. Likewise, both the 
development of the obstacle in 1957 and the persist
ence of the obstacle for the entire period were related 
to average soil losses above the group soil loss mean. 

Also, table 42 shows that the absence of each 
obstacle in 1949 through 1957 was associated with 
soil loss below the group mean. Similarly, the persist
ence of three obstacles from 1949 through 1957 was 
related to soil loss above the group mean. In the 
latter case, however, the small number of observations 
in each class makes it doubtful that much importance 
could be attached to the results. 

CHARACTERISTICS AND OBSTACLES O ' FARMS WHERE SOIL 

LOSSES INCREASED MORE THAN 5 TONS PER ACRE, 1949-57 

Another method of examining failure elements caus
ing soil losses to be greater than the program goal. 
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consisted of compaiing selected characteristics for 
farms with changes in soil losses between 1949 and 
1957 with those chai·acteristics of the entire sample. 
The chai·acteristics studied were selected on the basis 
of the statistical tests which indicated significant re
lationships between some fai-m characteristics as well 
as some obstacles and soil losses. 

Selected chai·acteristics on 18 farms where soil loss 
increased more than 5 tons per acre were compared 
with those characteristics for all farms in the sample. 
These 18 farms had an average soil loss 15.1 tons per 
acre higher than the over-all soil loss mean. Part of 
this difference in soil loss was explained by the slightly 
higher topography rating on the group of farms where 
soil losses increased. On the 18 farms there were 
substantially fewer cooperators in the Soil Conserva
tion District Program, and a smaller proportion of tl1e 
operators recognized the problem to the extent that it 
was recognized by operators in the entire sample. A 
smaller percent of the operators worked off the farm, 
and a smaller proportion had the ability to borrow 
funds for erosion-conb:ol practices tl1an in the entire 
sample. Operators of the high-soil-loss businesses 
farmed an average of 165 acres, compared with the 
sample mean of 214 acres. Similarly, there were sub
stantially fewer animal units per fai-m where soil 
losses increased between 1949 and 1957. 

OBSTACLES AND CHARACTERISTICS ON FARMS WHERE SOIL 
LOSSES CHANGED LESS THAN 5 TONS PER ACRE FROM 

1949-57 AND WERE ABOVE THE SAMPLE MEAN IN 1957 

Failure elements also were expected to be found 
on farms where soil losses were relatively high and 
did not decrease as rapidly as most farms in the 
sample. A compai·ison of selected characteristics and 
obstacles for all farms in the sample was made with 
13 farms where soil losses changed less than 5 tons 
per acre between 1949 and 1957 but were above tl1e 
sample soil loss mean in 1957. Some of the difference 
in soil loss means between the 13 farms and the entire 
sample was explained by the higher topographic rat
ing per farm. Approximately tl1e same percentage of 
operators cooperated in the Soil Conservation District 
Program in both groups. A larger proportion of the 
operators of farms where soil losses were high and 
unchanged classified erosion as a major problem on 
their farms than did operators in the entire sample. 
A smaller percent of tl1e operators worked off the 
farm and had the ability to borrow funds for erosion
control practices in the group of 13 fmms than in the 
over-all sample. Although there was little difference 
in acres operated per farmer between the two groups, 
there were substantially more animal units per £aim 
on the average in the entire sample than on farms 
where the soil losses were high and had changed 
little. There appeared to have been little difference 
between the two groups on the basis of proportion 
of various types of tenure. 

SuccEss ELEMENTS CAUSING SoIL Loss TO BE 
REDUCED IN 1957 

The analysis of the relationship between socio
economic chai·acteiistics of the sample £aims and soil 
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loss by multiple-variable lineai· regression, discussed 
previously, provided insight into not only failure ele
ments preventing the reduction of soil loss but also 
success elements tausing soil loss to be reduced. The 
regression analyses considered factors related to low 
levels of erosion as well as high soil losses. Conse
quently, not only the lack of soil conservation district 
participation, inability to borrow, small amount of off
farm work and failure to recognize the seriousness of 
the erosion problem were important in explaining low 
soil loss but also favorable ratings for these character
istics were considered. Similarly, the lack of obstacles 
preventing the adoption of erosion-conb·ol practices 
was considered in explaining the variation in soil loss 
with obstacles. Further insights were gained into suc
cess elements by examining groups of farms which 
were thought to have been homogeneous with respect 
to these success elements . 

CHARACTERISTICS OF FARJV[S WITHOUT OBSTACLES 

There were 26 farms in the sample on which there 
were no effective obstacles preventing the adoption of 
erosion-control practices in 1957. Operators of these 
farms stated that there was no pai·ticular reason why 
practices in one of the plans should not be adopted 
on their farm. 

Although there were no obstacles preventing the 
adoption of erosion control practices according to the 
operators, soil loss on these farms still exceeded the 
public goal by 5.8 tons per acre. Nine operators had 
reduced their erosion to 5 tons per acre, and several 
others in this group indicated that they planned to 
reduce erosion to tl1at level. On some of the faims 
in this group, however, there probably were obstacles 
which were not detected in the interviewing pro
cedure. 

The soil loss mean for the group of fai·ms without 
effective obstacles was b elow the over-all sample 
mean , and the average topographic rating per farm 
was slightly higher than that for the entire sample. 
Proportionately, there were more operators without 
effective obstacles participating in the Soil Conserva
tion District Program than all operators in the sample. 
Also, more of the operators without effective obstacles 
to erosion conh·ol recognized the seiiousness of the 
problem than did the operators of the entire sample. 
With respect to the remaining characteristics-off-faim 
employment, ability to borrow, size of fai·m and units 
of livestock and type of tenure-the 26 farms on which 
there were no effective obstacles closely pai·alleled the 
entire sample. 

Although one of the SCS plans for their farms was 
acceptable to operators of these 26 £aims, the need 
for immediate income and the lack of enough live
stock were obstacles to adoption of some practices. 

CHARACTERISTICS OF FARMS WITH SOIL LOSSES BELOW 
5 TO. S PER ACRE 

Success elements were observed on fai·ms where 
soil losses had been reduced to the public goal. 
Twenty-seven farm operators had reduced soil loss 
on their farms to less than 5 tons per acre in 1957. 
The low soil loss mean for these fai·ms was explained 



partially by the low topography rating relative to 
the average for the entire sample. The proportion of 
these farms classed as complete cooperators in the 
Soil Conservation District Program was approximately 
twice as large as the average proportion for the entire 
sample. Although the farms with soil losses below 5 
tons per acre were very similar to the entire sample 
with I'espect to operators' es timates of the seriousness 
of the problem and days of off-farm work, a larger 
percent of these operators said that they had the 
ability to borrow funds for erosion-control practices 
than the 138 operators in the sample. The ability of 
the operators with low soil losses to borrow reflected 
their large businesses with respect to acres operated 
and units of livestock, relative to the entire sample. 
A slightly larger proportion of these operators were 
owner-operators than was true for the entire sample, 
on the average. 

None of the most important obstacles preventing 
erosion-control-practice adoption for the entire sample 
was expressed by as large a proportion of operators of 
low-soil-loss farms. The need for immediate income 
was the most frequently occurring major obstacle on 
the 27 farms on which soil loss was below 5 tons 
per acre. 

CHA,RACTERISTICS OF FAfuvlS WITH ROUGH TOPOGRAPHY 

AND RELATIVELY LOW SOIL LOSSES 

Farms with relatively rough topography require 
more erosion-conh·ol practices to reduce erosion to a 
speci£ed level than do those with less erosive physical 
conditions. Consequently, farms with relatively rough 
topography on which soil losses had been reduced 
substantially were expected to provide insight into 
methods of overcoming obstacles. 

Operators' characteristics and obstacles for 20 farms 
with soil losses below the sample mean and with 
topographic ratings at least 0.5 above the over-all 
mean were compared with the entire sample. Soil 
losses on these farms averaged 8.6 tons per acre, and 
the average topographic rating per farm was 3.7, com
pared with 14.1 tons per acre and an index of 2.5 for 
all farms in the sample. Operators of farms with 
relatively rough topography and low soil losses tended 
to cooperate more with tl1e Soil Conservation Dish·ict 
Program, recognized the seriousness of the erosion 
problem and worked off the farm more than did 
average operators in the entire sample. Although th e 
relatively rough, low-soil-loss farms tended to be more 
than 30 acres larger on tl1e average than the entire 
sample of farms , there appeared to be little diifference 
between the two groups with respect to ability of the 
operator to borrow funds for erosion-control practices, 
number of animal units per farm and type of tenure. 

Insufficient roughage-consuming livestock was the 
only signi£cant obstacle occurring proportionately 
more frequently on farms with relatively rougher 
topography and lower soil losses than on all farms in 
the entire sample. The obstacle of need for im
mediate income was found on 40 percent of the farms 
with rough topography and soil losses below the 
sample mean. None of the other important obstacles 
for the entire sample was as frequently mentioned 
on thes•e 20 farms. 

EXPLANATION OF FACTORS RESPONSIBLE 
FOR SOIL LOSSES ON TENANT-OPERATED 

FARMS 

Earlier inquiiies by Frey, H eld and Timmons iI1-
dicated that the lack of landowner's cooperation was 
an obstacle preventing the adoption of erosion-conh·ol 
practices on tenant-operated farms. Consequently, 
nonoperating landowners, owners of tenant-operated 
farms in the sample, were interviewed in 1957. These 
data provided the basis for analysis of characteristics 
and obstacles of nonoperating landowners. In reality, 
obstacles expressed simultaneously by tenants and 
nonoperating landowners function ed to prevent the 
adoption of erosion-control practices. For analytical 
purposes, however, operators' and nonoperating land
owners' characteristics and obstacles were analyzed 
separately. The data for nonoperating landowners 
were studied to detect success and failure elements in
fluencing the 1957 level of erosion control. Smee com
plete iI1formation was not obtained from all nonoper
ating landowners prior to 1957, it was impossible to 
analyze the effects of intertemporal changes on soil 
loss . 

FAILURE ELE1v1ENTS ON TENAJ\'T-OPERATED FARMS 

CAUSING SOIL LOSSES TO BE GREATER THAN THE 

PROGRAM GOAL IN 1957 

Analysis of failure elements on tenant-operated 
farms consisted of ( 1) statistical tests of the effects of 
nonoperating landowners' obstacles on soil losses, ( 2 ) 
statistical tests to deterrnine the relationship between 
nonoperating landowners' characteristics and soil 
losses and ( 3 ) examination of obstacles and char
acteristics of nonoperating landowners by groups of 
farms homogeneous with respect to success or failure 
elements. 

RESULTS OF TESTS OF HYPOTHESIZED OBSTACLES 

Forty-nine nonoperatiI1g landowners with farms m 
the sample were interviewed using procedures and 
questions similar to those used iI1 iI1terviewing farm 
operators. 2 -1 When presented with the same two ero
sion-conb·ol plans as had been presented to the opera
tors of their farms , nonoperatiI1.g landowners mdicated 
that several obstacles prevented the adoption of the 
recommended practices. 

Table 43 shows the number of owners who ob
jected to each obstacle and the average annual soil 
loss for their farms. The largest group of ownei·s 
with a similar obstacle objected to a recommended 
practice because of either the amount or kind of 
practice recommended. The 27 operators who objected 
to practices because of the obstacle of need for im
mediate income had an average soil loss of 16.6 tons 
per acre, slightly higher th '.m the largest group. State
ments made by 22 nonoperating landowners indicated 
failure to see the need for recommended practices. 
Also implicit in some landowners' statements was the 

:! 4 lnfom1ation w,1s not obtained from seven nonoperating landown ers 
eithe r because of the age of th e owner, the fact th at th e owne r was 
living in the same dwelling with the operator or th at the owne r re fused 
to answer th e qu estion s. 
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TABLE 43. NUMBER AND AVERAGE SOIL LOSS ON 49 FAJ~MS 
WHERE THE NONOPERATING LANDOWNER'S REACTIONS 
WERE CLASSED AS OBSTACLES TO SOIL EROSION-CONTROL 
PRACTICES I N WESTERN IOWA , 1957. 

Obstacl e 

Amo•1 nt or k!n d of recomrn ended practice 
N eed fo r imm ediate incom e 
F a ilure to see the n eed for 

re<"1mm ended nrac tice 
I nsu ffic ient roughage-consuming livestock 
R enta l arrangem ent and lack of 

ten an t's coop eration 
Custom a nd inertia . . .. 
Lack of cooperation of ne igh boring 

fa..,n er~ . . . . . . . . . 
Field and road layout 
Small size of farm ....... . 
L ack o f ad eq u ate m achin ery ~;d . 1~0~v~~ . 
Lack of adequ a te buildings 
Hisk and u ncertaintv 

um ber 

37 
27 

29. 
15 

13 
6 

6 
4 
3 
2 
2 
2 

Annual so il 
loss mean 

( tons p er ac re} 
16.2 
16.6 

16.0 
20 .8 

16.0 
21.3 

26.l 
24.8 
11.8 
20.0 
10.5 

9 .2 

obstacle of custom and inertia. Thirteen nonoperating 
landowners gave their approval of erosion-control 
practices but stated that their tenants prevented 
adoption of the practices. Some said that their tenants 
lacked enough roughage-consuming livestock to utilize 
the forage which would b e produced in the recom
mended rotations. 

In table 44, the obstacles indicated by owners of 
tenant-operated farms are presented by erosion-con
trol practices.25 Three practices-terracing, Plan I and 
Plan II-were objected to p1imarily because of the 
amount or kind of recommendation. The obstacle of 
need for immediate income was voiced in connection 
with commercial fertilizer and Plan II more than any 
other practice. There were indications of failure to see 
the need for teuacing and commercial fertilizer more 
than other practices. The obstacle of rental arrange
ment and lack of tenant's cooperation occuued in con
nection with all recommended practices, but most 
frequently with Plan II, contouring and contour fenc
ing. More nonoperating landowners objected to Plan 
II than any other practice on the basis of insufficient 
roughage-consuming livestock. 

A comparison of practices found on farms owned by 
nonoperators and the number who objected to recom
mended practices is presented in table 45. Six prac
tices, which constituted the basic components of the 
farm plans, were recommended on all tenant-operated 
farms. There were 25 farms on which commercial 

25 The sum of the nwn her of landown ers who gave obstacles to specific 
practices may exceed the tota l number of owners re9orting each obstacl e 
b ecause an obstacle could h ave prevented th e adoption of more th an 
one practice. 

fertilizer was not being used. Grass waterways and 
contouring were tl1e practices found most frequently 
on tenant-operated farms. Forty-three of the 49 non
operating landowners objected to the rotations in Plan 
II, 33 owners objected to terracing, while 30 of the 
49 owners interviewed objected to the rotations in 
Plan I. 

Statistical tests were made to determine which of 
the observed obstacles and nonoperating owners' char
acteristics explained a significant amount of variation 
in soil losses. The tested hypothesis were that each 
obstacle and characteristic had an effect on soil losses 
which was not different from zero at the 95-percent 
level of probability. In light of experience gained in 
analyzing obstacles and characteristics of operators of 
the sample farms, multiple-variable linear regression 
was used in testing the hypotheses. 

Initially, multiple-variable linear regression was 
used to analyze tl1e relationship b etween all owners' 
obstacles and suil losses on tenant-operated farms. 
When soil loss was regressed on all obstacles as 
separate independent variables, the coefficient of 
multiple determination, R2 , was 0.469. The F ratio 
of soil loss variation explained by regression, and the 
residual variation was 1.94, which was not significant 
at the 95-percent level of probability. Although the 
sample regression coefficients for topography and the 
obstacle of need for immediate income were signincant 
at the 95-percent level of probability, their importance 
was heavily discounted by the failure of the regres
sion equation to explain a significant amount of varia
tion in soil losses. 

In addition, a multiple-variable linear regression 
equation26 was computed for soil loss as a function 
of topography plus owners' obstacles, with the excep
tion that obstacles of failure to see the need for recom
mended practices and custom and inertia were con-

2 6 The hmction fitted by multiple-variable linear regress ion was: 
Y = - 5 .99 + 8.1lx1 + l.25x2 + 0.78xa + 4.67x, - 9.95xs - 0.2l xo + 7.37x, - 0 .42xs + 7.89xo + 2.84x10 + 3.85xn + 4 .39x12 

w here 
x1 == insufficient roughage-consun1jng livestock , 
x i== renta l arrangen1ent and lack of tenant's coopera tion, 
xa == sm all s ize of fann , 
x,1 == need for i.m.rn ediate income, 
xu == lack of adequate machin ery and power, 
xo == field and road layout, 
X7 == risk and uncer tainty, 
xs == lack of ad equ a te bu ild ings, 
xo == lack of cooperation of neigh boring fanners , 
x 10 == am ount or kind of recomn1ended p ractice , 
x 11 == fai.lw·e to see the need for recommended prac tices-custom 

and ineTti a and 
X t :! == topograph y index. 

TABLE 44. NUMBER OF 49 NONOPERATJ NG LANDOWNERS WHO REPORTED SPECIFIC OBSTACLES T O SPECIFIC E ROSION-CONTROL 
PRACTICES IN A SAMPLE IN WESTERN IOWA, 1957. 

Practice ( number} 
Obstacle Contour 

Contouring Terracing Waterways Fertilizer Structures fencing P lan Plan Il 
Am ow1t or kind of 

recommended practice 0 14 2 2 1 6 22 16 
Need for immediate inco~~ · 0 4 l 11 1 1 7 24 
Failure to see the need for 

rec;ornm ended practice 
Renta l arrangem ent and lack -~f 

5 14 0 9 1 3 0 0 

ten ant's coaperatfon 6 4 2 2 1 5 2 8 
Jnsu ffici ent rough age-

consuming Hvestock 0 0 0 0 0 1 6 14 
Custom and inertia 0 0 0 3 0 2 2 2 
Lack of cooperation of 

n eig hboring farm ers 0 l 6 0 0 0 0 0 
Field and road layout 1 1 1 0 0 2 0 0 
Sma 'l r ize of fa1m 0 0 0 0 0 1 2 1 
Lack of ad equate 

m achin ery and power 1 2 0 0 0 0 0 0 
H isk and uncertainty .... 0 0 0 0 0 0 0 2 
1 ~ck of adequ a te buildings 0 0 0 0 0 0 0 2 
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TABLE 45. ' UMBER OF OWNERS OF 49 TENANT-OPERATED 
FARMS WHO OBJECTED TO ADDITIONAL EROSION-CONTROL 
PRACTICES IN FARM PLANS AND THE NUMBER OF SAMPLE 
FARMS ON WHICH PRACTICES WEHE HECOMMENDED AND IN
STALLED IN WESTERN IOWA , 1957. 

P rac tice 

Con tou ring 
T erracing 
Waterways 
F ertilizer 
Rotation I 
Rotation II 

Situation on farms 

Prac tice 
not used 

17 
31 
13 
25 

Some of 
practice 

used 

32 
18 
3 6 
24 

L andowners on 
whose fann 

Landowners wh o practice was 
objected to recommended 
practice in in fan,, 
farm p lans p lan s 

10 
33 
11 
20 
30 
43 

49 
49 
49 
49 
49 
49 

solidated into one obstacle. These obstacles were 
combined because of the high intercorrelation be
tween them ( indicated in the correlation matrix prior 
to computation of the first regression problem ), the 
logical similarities between the obstacles and the 
necessity to preserve continuity of method of analysis. 
The use of these independent variables resulted in a 
coefficient of multiple determination, R2, of 0.467. The 
mean square due to regression divided by the mean 
square deviations from regression resulted in an F 
ratio of 2.356, which was significant at the 95-percent 
level of probability. Consequently, the hypothesis that 
the regression equation did not significantly explain 
variations in soil losses was rejected. 

The sample regression coefficients were tested with 
a "t" test to determine whether they were significant 
at the 95-percent level of probability. The topographic 
index was the only variable for which the null hy
pothesis- that the regression coefficient was not signifi
cant at the 95-percent level of probability-was re
jected . 

A further attempt was made to determine which 
nonoperating landowners' obstacles caused a signifi
cant amount of variation in soil losses. Independent 
variables were dropped from the original regression 
model. The difference in variation due regression in 
the abbreviated model versus the 01iginal model was 
tested to determine whether it was significantly great
e r than zero. The regression equation was recomputed 
a number of times with different combinations of 
variables. VVhen the variables other than the one with 
a significant standard regression coefficient were 
dropped, the difference in variation explained by re
gression between the models was not statistically 
significant at the 95-percent level of probability. Then 
the procedure was repeated , dropping first, tl1e ob
stacle of insufficient roughage-consuming livestock and 
second, the obstacle of need for immediate income. 
The results were negative. Consequently, the null hy
potheses-that the variation in soil loss explained by 
obstacles could have been due to chance at the 95-
percent level of probability-were not rejected. Al
though not statistically significant, the hypothesized 
obstacles of livestock and income appeared to have 
been important because of the frequency with which 
they were mentioned and the relatively high soil losses 
with which they were associated. 

Additional information concerning factors prevent
ing the reduction of erosion on tenant-operated farms 
was obtained by regressing characteristics of the non-

operating landowners on soil loss .27 The test for sig
nificance of the regression resulted in F = 193.31/ 93.-
33 = 2.07". Conse2uently, the null hypothesis - that 
the variation in soil loss explained by tl1e regression 
equation was not significant at the 95-percent level of 
probability-was rejected. The null hypotheses that 
the sample regression coefficients for the following 
variables were not significant at the 95-percent level 
of probability were rejected: topographic index, 
chances of owning farm 1 year after date of interview, 
age of owner and ability of owner to borrow funds 
for erosion-conb·ol practices. It should be noted, how
ever, that the sample regression coefficient for age of 
owner had a negative sign. This meant that low soil 
losses were associated with owners above 65 years of 
age. In view of the short planning horizon of many 
owners of tenant-operated farms in that age group, 
this finding was somewhat contrary to expectations .. 
The signs of the sample regression coefficients for tl1e 
remainder of significant variables were in the direction 
hypothesized. 

Since the characteristic of Soil Conservation Disb·ict 
Program participation was statistically significant in 
explaining variations in soil losses on all farms in the 
sample, the original regression model was expanded 
by adding that characteristic as a 24th variable.2 8 The 
test to determine whether the variation in soil loss 
explained by the regression eq uation was statistically 
significant resulted in F=l90.74/ 101.14= 1.886. Since 
this F ratio is not significantly greater than that ex
pected due to chance at the 95-percent level of proba
biliy, the null hypothesis - that the regression equa
tion did not explain variations in soil losses - was 
accepted. 

In view of the somewhat differing results of the 

21 The initial reg-res:sion equation was: 
Y = 2 .15 + 7.95x1° 0 + l.05x2 - 0.00x3 + 6.27x, + 0.00xs + 0 .37x~ + 0.08x7 - 2.20xs + 0.04xo - 3 .5710° 0 + 4 .62xu + ll .53x12 -

6.22xu + l0.0Ox1 ◄ - 17.84x,r, - l.63x10 - 6.48x17 - 9.6lx1s00 

+ 5.76x10 - 10.65x,o 0 
- 0 .24xo1 + 4.45x22 + 5 .13xn 

w he re 
x 1 = topographic index, 
x2 = owner's recognition of seriousness of the erosion problem 
x:i = acres in fanTI , ' 
x.1 = c .-op-liVestock sh are versus oth er leases, 
xs = acres of addition al land owned, 
xu = c h ances of ownir1g farm 5 years afte r date of interview, 
x1 = owner 's es tim ate of price of fam1 , 
xs = mortgage d ebt on fa rm , 
xo == the percent of incom e owner received from the fann 
x10 == ch ances of ownin g fam1 1 year after date of intervie~, 
xn. = owner's expectation of ch ange in gross income 1 year after 

adoption of Plan I, 
X1 !:! = owner's expect ation of ch ange in g ross income 5 years after 

adoption of P lan I , 
Xla = own er's e>-.1_>ectation o f c ha nge in g ross income 10 years after 

a d option of P lan I , 
x1-1 = owner 's e:\.·pectation of ch a nge j_n gross income 1 year after 

adoption of P lan II, 
x1r. = owner 's expectation of change in gross income 5 years after 

adoption of Plan II, 
x10 == ownees expectation of ch ange in gross income 10 years after 

adoption of Plan II, 
x1 1 == sex of o\VDer, 
x1s == age of owne r, 
x1 0 == need of owner to harrow funds for erosion control practices 
x 20 == ability of owner to borrow funds for erosion control practi~es 
X:.!1 == presence of operator's obstac le of rental arrangement and lack 

of landowner's coope ration, 
X!!2 == presence of operator's obs tacle of need fo r imm ediate inc01ne

and 
X:.! 3 == presence of opera tor' s obstacle of fa ilure to see the n eed for 

the recomme nded practices. 

28 The regression equ ation fitted for the expanded model was: 
Y = - 16.15 - 3.48x1 - 0.05x, + 0.02xo - 7.99x, + 0 .0lxs 0 - 0 .04x., 

- 0.04x7 + 7.74xs - 0.05xo - 2.67x10° + 2.08xu + 13.3 l x10 -
18.03xu - 3.56xu - 5.55xto + 3 .58x10 - 0.4lX17 - l.03x1s + 
10.79x10° 0 - 2.77x20 + 4.45x21 + r2.93x22°• - 2 .94xn + 5.13x24 

where x1 through X!!:t w ere d e fined as in the initial mod el and x2, 
was soil conservation district participation . 
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statistical tests for the 23- and 24-variable models, 
another regression model was conshucted. This 
model29 included the seven independent variables 
which had significant sample regression coefficients 
in one or another of the previous models. 

The test to determine whether the variation in soil 
loss explained by regression was signi£cantly greater 
than zero yielded F = 3.20° 0 • The hypothesis that 
the variation due regrnssion was not signilicantly 
greater than zero was rejected. To test the hypotheses 
that the sample regression coefficients were not differ
ent from zero at the 95-percent level of probability, 
"t" tests were performed . The hypotheses were re
jected for the independent variables: acres of addi
tional land owned, chances of owning farm 1 year 
after date of interview, need of owner to borrow 
funds for erosion-control practices and presence of 
operator's obstacle of need for immediate income. 
Consequently, these variables were considered the 
most important characteristics on farms which deter
mined soil losses tlu·ough, or in addition to, the pre
viously determined obstacles. 

NEED FOR IMMEDIATE I NCOME 

Of the 49 nonoperating landlords interviewed, 27 
stated that the need for immediate income prevented 
them from adopting one or more erosion-control prac
tices. As with the reasons for the obstacle of need 
for immediate income voiced by farm operators, land
owners' reasons primarily centered on the cash costs 
of installing the recommended practices and the op
portunity costs if tl1e practices were adopted . 

The amount of mortgage indebtedness of non
operating landowners was not highly correlated with 
the obstacle of need for immediate income. Less than 
one-third of the owners interviewed had any mortgage 
indebtedness, and the nine owners with debt stated 
that need for immediate income was not an obstacle. 

The four nonoperating landowners with mortgages 
on their farms and with the obstacle of the need for 
immediate iT)come had $2,700 less debt per owner, on 
the average, than did those with a mortgage but 
without the obstacle. Consequently, mortgage indebt
edness appeared to b e a relatively poor indicator of 
the obstacle of need for immediate income. 

Landowners' expectations of returns from erosion
control practices appeared to be more important than 
their indebtedness in determining their acceptance of 
the recommended practices. Table 46 presents the 
landowners' estimates of changes in tl1eir gross returns 
from the adoption of Plan I. Nearly 50 p ercent of the 
owners said they had no idea of tl1e effects of a 
mechanical practices plan on then· farm income. This 
applied to all tlu·ee time periods in question. Of those 
making estimates, most owners expected the adoption 

:!O The reg ress ion eq uation caJculated w as: 
Y = 5 .10 - 0 .97xi + 0 .0lx, 0 

- 2 .19x:i 0 + l.48x, + 8.27x5° + 0 .22xo 
+ 10 .97 x. 00 

whe re 
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x1 = topographic index, 
X:! = acres of additfon al land owned, 
xa = chances o f own i.n g fan 11 1 year afte r date o f inte rview , 
x,, = age of owner, 
xu = need of owner to borrow fun ds for erosion-conb·ol p rac tices. 
xo = ability of owner to borrow funds for erosion-conh·ol practices, 

and 
X7 = presence of operator's obstacl e of n eed for i1nm edi ate in com e . 

T ABLE 4 6 . LANDOWNERS' ESTIMATES OF ADDITIONAL GROSS 
RET URN S F RO M THE ADOPTION O F PLA.t'J I ON A SAMPLE OF 
F ARMS I N WEST ERN IOWA, 1957 . 

Addition a l 
gross re tun1s 

( pe rcent g roup ) 
Minus to O percent . 
1 to 33 p ercent 
34 to 66 p ercent ... 
67 percent and ove r 
No estimate g iven 
Other . 

T o ta l 

Additional retun1s 
1 ye ar 

( number ) 
18 

9 
0 
0 

20 
2 

49 

5 years 
( numbe r ) 

13 
12 

1 
1 

20 
2 

49 

after 
10 years 
( num b er ) 

12 
12 

2 
1 

20 
2 

49 

of the plans to have a negative or a slightly positive 
effect on their gross income 1 or 5 years after adop
tion. When asked about gross n1corne in 10 years, 
however, the number of owners who stated that they 
expected the plans to increase thefr gross income from 
1 to 33 percent equalled the nwnber who expected 
that the plans would have no or a negative effect. 
As with the operators of all farms in the sample, 
many owners interviewed were lacking information 
or were pessimistic about the effects of the mechanical 
practices plans on then· farm income. 

Nonoperating landowners also were asked to esti
mate the effects on their farm income of the mechani
cal practices plans 1, 5 and 10 years after adoption. 
The landowners expected Plan II to be less pro£table 
than Plan I ( table 47 ). After 1, 5 and 10 years, 28, 26 
and 25 operators, respectively, said that they expected 
the adoption of Plan II to have a negative or no effect 
on their gross income. A relatively large proportion 
of landlords interviewed said that they had no esti
mate -of the effect that a high rotation plan would have 
on their gross income. Consequently, nonoperating 
landowners were consistent in thefr pessimism and 
lack of knowledge about the expected effects of ero
sion-conh·ol plans. They were more doubtful about 
the pro£tability of high forage rotation plans tl1an 
mechanical practices plans. 

TABLE 47 . LANDOWNERS ' E ST i iVlATES OF ADDITIONA L GROSS 
RETURN S FROM TH E ADOPTION O F PLAN JI ON 49 F ARMS IN 
A SAMJ'L E IN WEST ERN IOWA, 1957 . 

Add ition a l 
gross re hirn s 

( pe rcent g roup ) 
Minus to O pe rcent 
1 to 33 percent 
34 to 66 p ercent . 
67 pe rcent and ove r 
No estim ate g ive n 
O th er 

T o ta l 

Additional returns afte r 
l ye ar 5 years 10 ye ars 

( n umber ) ( n um b er ) ( n umber ) 
28 26 25 

4 6 7 
0 0 0 
0 0 0 

15 15 15 
2 2 2 

49 49 49 

Information about the expected effects of adoption 
of erosion-control plans on farm income was obtained 
for gross, rather than net, returns because few land
lords had any estimate of the costs of practices. Sixty
eight percent of the nonoperating landowners inter
viewed gave no estimate of the expected costs of 
installing Plan I. Of those estimating the total cost 
of the practices, most owners underestimated the cost 
relative to the costs obtained by budgeting cost esti
mates obtained from SCS personnel. 

Owners who depended largely on their farm for 
income were expected to have land with high soil 
losses. Conversely, owners witl1 little dependence on 
farm income were expected to have land with low 
soil losses. Information about tl1is relationship is pre-



TABLE 48. NUMBER OF OWNERS OF TENANT-OPERATED 
FARMS BY PERCENT OF INCOME D ERIVED FROM FARM, AND 
SOIL LOSS IN TONS PER ACRE ON 49 FARM S IN A SAMPLE IN 
WESTERN row A, 1957 . 

Percent of income 
from fann 

0-19.9 
20-49.9 
50 and over 
Other 

Total 

Numbe r 

16 
14 
17 

2 
49 

Am1ual soil loss n1e an 
( tons p er acre ) 

15 .9 
12.0 
18.2 
12.0 
15.4 

sented in table 48. Although owners who depended 
on their farms for 50 percent or more of their income 
had an average soil loss of 18.2 tons per acre, those 
who depended on their farms for less than 20 percent 
of their income also had soil losses above the mean 
for all tenant-operated farms. While dependence on 
their farm for a large proportion of income may have 
caused relatively high soil losses on some owners' 
farms , the lack of dependence for income did not 
necessarily result in average soil losses below the 
over-all mean. 

After having been told the budgeted cost to adopt 
the mechanical practices plan, owners were asked 
whether they would need to and be willing to borrow 
funds for that purpose. Of the 49 nonoperating land
owners 24 said that they would have to borrow funds 
to establish the practices in Plan I. Half of those 
needing to borrow said that they would not be will
ing to borrow funds to install the mechanical practices 
plan. 

The owners who were not willing to borrow the 
funds were asked for their reasons. Although their 
responses varied, the reason given most frequently was 
self-rationing of capital. These responses were not 
sw-prising in view of the fact that 27 of the 49 land
lords were past 65 years of age. 

Economic justification for adoption of erosion-con
trol practices rests on two conditions from the in
dividual firm viewpoint. Either it must be assumed 
that the returns from a practice will exceed its cost 
by increasing the productivity of other production 
inputs, or the increase in the price of the farm must 
exceed the cost of adopting the practice. In view of 
the relatively long time required before some erosion
conh·ol practices increase the productivity of other 
production inputs and the relatively short average 
length of ownership of farms in Iowa, effects of ero
sion on land values were thought to have been im
portant in determining erosion-control-practice adop
tion. In table 49, the number and average value per 
acre of 46 tenant-operated farms are presented by 
topographic and soil loss groups. Land values tended 
to move inversely both with respect to topography 
and soil loss. As pointed out in connection with table 
29, topography appeared to be the more important 
since it also entered into the estimate of soil loss. 

DISLIKE FOR TYPE OR AMOUNT OF RECOMMENDED 

PRACTICE 

The obstacle m~ntioned most frequently by non
operating landowners was dislike for type or amount 
of a recommendation. Their reasons for this obstacle 
are presented by practices in table 50. 

Many of the reasons for the owner's obstacle of 
dislike for the type or amount of recommendation 
were the same as those given by operators . 

TABLE 50. REASONS GIVEN BY OWNERS OF 37 TENANT
OPERATED FARMS WHY DISLIKE FOR TYPE OR AMOUNT OF 
RECOMMENDATION WAS AN OBSTACLE TO EROSION CONTROL 
ON A SAMPLE OF FARMS IN WESTERN IOWA, 1957. 

Reason 

Dislike for corn several 

T erraces 
( number 
of fanns ) 

years in succession . . . . 0 
Not as much of practice 

wanted . 8 
Not enough con1 0 
Failu re to control erosion 0 
Practice makes fanning 

too difficult . . . . . . . . . . . . 4 
Only one rotation is wanted . . 0 
Not as much of practice needed 3 
Other 1 

Practice 
Plan I 

(number 
of farms) 

9 

0 
6 
0 

0 
3 
0 
4 

Plan II 
( number 
of farms) 

1 

0 
4 
5 

2 
2 
0 
2 

FAIL U RE TO SEE THE NEED FOR A RECOMMENDED 

PRACTICE 

One owners' obstacle which occurred frequently was 
failw-e to see the need for a recommended practice. 
Presence of this obstacle was detected in implicit 
rather than explicit statements. One evidence of the 
obstacle was owners' evaluation of the seriousness 
of the erosion problem ( table 51). Soil losses were 
considerably higher on farms where nonoperating 
landowners said that erosion was a major problem 
than on farms where nonoperating landowners said 
that it was no problem. Further analysis of the data 
presented in table 51 indicated that owners interpret
ed the question used in getting the information in 
two ways. Some said that erosion was a major problem 
because losses were high, while others said that it 
was a major problem because of the difficulties which 
they had encountered in reducing erosion. On five of 
the tenant-operated farms , where the owners said that 
erosion was a major problem there was an average 
soil loss of 30 tons per acre. On the remaining eight 

TABLE 51. IMPORTANCE OF THE EROSION-CONTROL PROBLEM 
EXPRESSED BY NON-OPERATING LANDOWNERS AND COR
RESPONDING SOIL LOSS IN TONS PER ACRE FOR A SAMPLE 
OF TENANT-OPERATED FARMS IN WESTERN IOWA, 1957. 

Seriousness of 
the problem 

Maior problem 
Som ewhat of a prob lem 
Problem, needs no ac tion 
No problem 
Other .. 

Total 

N um be r 
13 
17 

2 
16 

1 
49 

Annual soil loss m ean 
( tons p er acre) 

16.7 
14.7 
28 .6 
14.3 

3 .7 
15 .4 

TABLE 49. N UMBER AND i'vfEAN VALUE PER ACRE OF FARMS BY TOPOGRAPHIC GROUPS AND SOIL LOSS GROUPS FOR A SAMPLE 
OF 46 T EN ANT-OPERATED FARMS IN W E STERN IOWA, 1957.• 

Soil loss 
( tons per a.e re) 
0-9.9 
10-19.9 
20 and over 

T otal 

L ess than 2 
No. $ / acre 

6 257 
6 256 

12 256 

2 to 2 .9 
No. 

4 
6 
2 

12 

$ / acre 
206 
186 
212 
197 

T opographic group ( index nwnber ) 
3 to 3 .9 4 and over 

No. $ / acre No . $ / acre 
4 165 5 180 
5 163 1 100 
4 129 3 106 

13 153 9 147 
:1 1nfonnation w as not ava il able for three fanns. See e arlier sectfon "Soil Loss Estimates" for derivation of topographic groups. 

No. 
19 
18 

9 
46 

Total 
$ / acre 

207 
198 
140 
190 
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farms where the owners classi£ed erosion as a major 
problem, however, difficulty was experienced in hold
ing soil losses at relatively low levels. 

In many cases, nonoperating landowners stated that 
the recommended practices were either not needed 
or not wanted. They were particularly critical of 
terraces b ecause of the difficulty of farming over them. 
They objected to commercial fertilizer because of its 
cash cost. Some landlords felt that it was more eco
nomical to rely on animal and green manure for the 
necessary fe1tilizer . Other owners stated that com
mercial fertilizer cemented the soil, killed earthworms 
and caused other destruction of the soil. A number 
of owners said that terracing wasted good soil, re-
ulted in undesirable field boundaries or was foolish. 

RENTAL ARRANGEMENTS AND LACK OF 

TENANT'S COOPERATION 

Not only did some tenants say that their ren tal 
arrangement and lack of landowner's cooperation was 
an obstacle, but also some nonoperating landowners 
cited the same obstacle with respect to their tenants. 
Information concerning the types of leases found on 
all tenant-operated farms in the sample is presented 
in table 52. There was relatively little didfernnce in 
average soil losses on tenant-operated farms with 
various kinds of leases. The two most frequently oc
curring types of leases, cash-crop share and crop-live
stock share, were found on farms with average soil 
losses slightly above the group mean. Although farms 
with other types of leases had average soil losses 
which deviated substantially from the over-all group 
mean, few farmers had leases other than the most 
frequently occurring ones. 

TABLE 52. A VERA GE SOIL LOSSES IN TONS PER ACRE ON 56 
FARMS BY TYPE OF LEASE I A SAMPLE L WESTER IOWA, 
1957. 

Type of lease 
Cash-crop share 
Crop-livestock share 
Crop sh are . . . . . . 
Cash . 
Other 

Total 

umber 
28 
18 

5 
3 
2 

56 

Annual soil loss mean 
( tons p e r acre) 

15.8 
15.8 
17.6 
12.1 
12.9 
15 .7 

Insofar as crop-livestock share leases would result 
in more livestock on tenant-operated farms, they were 
expected to facilitate adoption of high-forage rota
tions. One landowner said that ineligibility to receive 
social security payments when a crop-livestock share 
was used prevented the use of that type of lease on 
his farm. 

In addition to type of lease, another hypothesized 
reason for the rental arrangement having been an 
obstacle was the short expectancy of continued owner
ship of landlords. Consequently, nonoperating land
owners were asked what the subjective probability 
was of their owning their sample faim 5 years after 
the date of interview. Most of the owners interviewed 
would not estimate the probability of their owning 
.their farm in 1962. On four farms where the owner 
·said that there was a 50 percent or less chance that 
he would own the farm in 5 years, the average soil 
loss was 27.4 tons per acre. On 11 fai·ms where the 
,owner stated that there was a greater than 50 percent 
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subjective probability of owning his farm at that 
time, soil losses averaged 13.5 tons per acre. 

In addition to the rental arrangement, another part 
of the obstacle tnentioned by nonoperating landown
ers was the lack of tenant's cooperation. In some 
cases, owners said that they would not ask tenants 
to invest in the practices because the investment 
would b e too large. In other cases, ov.rners said that 
either their tenants refused to follow the recommend
ed practices or that it was difficult to find tenants who 
would. Some owners indicated that they felt that 
the practices would not be profitable for either them
selves or their tenants. onoperating landowners were 
in agreement that the tenant's cooperation was neces
sary if the recommended practices were to be adopt
ed successfully. 

SrMILMUTIES BETWEEN FARM OPERATORS AND 

NONOPERATING LANDOWNERS 

Because some obstacles resulted in higher soil loss 
on tenant-operated farms than on all farms in the 
sample, this facet of the problem was investigated by 
comparing characteristics and obstacles of nonoperat
ing landowners ( landlords ) with those of the 138 
farm operators in the sample. 

CHARACTERISTICS OF 138 FARM OPERATORS AND 

NONOPERATING LANDOWNERS 

Soil loss averaged 15.4 tons per acre on 49 tenant
operated farms, while the average for all farms in 
the sample was 14.1 tons per acre ( table 53) . Non
operating landowners participated in the Soil Con
servation District Program and had farms with topo
graphy similar to those characteristics on all farms in 
the sample. A smaller proportion of landlords ap
preciated the seriousness of the erosion problem than 
did operators. More nonoperating landowners were 
able to borrow funds for erosion-control practices, on 
the average, however, than were operators of the 

TABLE 53. OPERATORS' CHARACTERISTICS AND OBSTACLES 
AND THOSE OF NONOPERATING LANDOWNERS IN A SAMPLE IN 
WESTERN IOWA, 1957. 

Item 
Fanns .. ... 
Soil loss per farm 
Topographic rating 

per fann 
Soil Conservation 
Distric t participation 

Complete cooperator 
In.iti al cooperator 
Noncooperator 

Units 
(number ) 

( tons per acre) 

( index number ) 

(percent ) 
(percent ) 
(percent ) 

Estimate of seriousness 
of problem 

Major problem . . . . (percent ) 
Somewhat of a problem (percent ) 
No problem . . . (percent ) 

Ability to borrow fond s 
for erosion-control 
practices . . . . . . . ( pe rcent ) 

Acres per fann . . . . (ac res) 
Animal units per farm ( animal units) 
Obstacles 

Need for immediate 
income . . . (percent ) 

Custom and failure 
to see need . . . . (percent ) 

Rental arrangement and 
lack of landowner~s 
cooperation . . . (percent ) 

Insufficient roughage-
consuming Uvestock (percent ) 

Landowners' Operators' 
m ean m ean 

49 
15.4 

2.4 

3 1 
22 
47 

26 
41 
33 

89 
175° 
26.2:t 

55 

53 

2.7 

3 1 

138 
14.1 

2.5 

33 
17 
50 

43 
34 
23 

70 
172 

33.2 

51 

42 

51b 

37 
a All tenant-operated farms were included. 
b Only tenant-operators were used in computing the percentage. 



sample farms. The two groups were similar with 
respect to the average size of farm measured in acres, 
but the units of livestock on tenant-operated farms 
were substantially below the over-all sample mean. 

MAJOR OBSTACLES EXPRESSED BY FARM OPERATORS AND 
NONOPERATL.'l'G LANDOWNERS 

The need for immediate income was repo1ted with 
slightly more frequency by nonoperating landowners, 
on the average, than by the 138 fmm operators inter
viewed. Also, the obstacle of custom and inertia plus 
failure to see the need for r ecommended practices was 
found among a larger proportion of nonoperating 
landowners than operators. On the basis of percentage 
reporting, the obstacle of insufficient roughage-con
suming livestock was more serious for operators than 
for nonoperating landowners. The largest difference in 
percent of operators versus p ercent of nonoperating 
landowners reporting an obstacle occmred in connec
tion with rental arrangement and lack of landowner's 
and/ or tenant's cooperation. Fifty-one percent of the 
ten ant-operators listed it, while only 27 percent of the 
nonoperating landowners said that it was an obstacle. 

OBSTACLES COMMON TO OWNERS AND OPERATORS OF 
TENANT-OPERATED FARMS 

The statis tical tests, discussed previously, indicated 
that there w ere some operators' and some nonoperat
ing landowners ' obstacles which had a significant 
effect on soil loss . On tenant-operated fa1ms , however, 
the tests did not indicate whose obstacles were more 
important in preventing the reduction of erosion. On 
tenant-operated farms where an obstacle was agreed 
upon by both owner and operator, soil losses were 
expected to have b een higher than when either the 
owner or operator alone exp erienced the obstacle. The 
evidence presented in table 54 does not support the 
hypothesis for all obstacles. 

Further insight was gained into the relative im
portance of tenants' versus landlords' obstacles by 
regressing soil loss on topography, operators' ob
stacles and owners' obstacles on tenant-operated 
farms. To facilitate computation, only the most im
portant obstacles, as indicated by their frequency and 
sample regression coefficients in the previous regres
sion models, were used in the multiple variable linear 
regression. 

Whe n soil loss was r egressed simultaneously on ob
stacles expressed by tenants and nonoperating land-

owners , a multiple coefficient of determination, R2, of 
0.691 was obtained. 30 The test for over-all signmcance 
of r egression resulted in F = 223.0/ 77.6= 2.87" ". Con
sequently, the nulf hypothesis that the regression did 
not explain variations in soil loss was rejected. The 
variables with significant sample regression coefficients 
w ere tenants' obstacle of lack of adequate machinery, 
nonoperating landowners' obstacle of field and road 
layout, nonoperating landowners' obstacle of lack of 
cooperation of n eighboring farmers and topographic 
index. Although not quite significant at the 95-percent 
level of probability, the tenants' obstacle of need for 
immediate income and their obstacle of £.eld and road 
layout were important variables explaining soil loss. 

SuccEss ELEMENTS CAUSING Sorr. Loss TO BE REDUCED 
ON TENANT-OPERATED FARMS IN 1957 

Several groups of tenant-operated farms where soil 
losses were low, relative to the group mean, w ere 
studied in an effort to diagnose success elements. Ob
stacles and characteristics, primarily of the owners of 
the farms , were analyzed. Results of the statistical 
tests were used in determining the important char
acteristics and obstacles considered. 

CHARACTERISTICS AND OBSTACLES OF NONOPEJRATI G 
LANDOWNERS WHO HAD NO EFFECTIVE OBSTACLES 

Seven nonoperating landowners did not voice ob-

30 The regress ion equation was: 
Y = - 6.47 - 0.39x1 + 0.54x2 + 0.02xa - 0.15x, - 0.74xs + 0.22xo + 0.63x1 + 0.lOxs - l.18xo - 0.48x10 + l.04xu + 0.26x12 + 

0.46x1a + 0.64xu + 0.39x10 + l.22x10 + 0.08x11 + 0.37x1s + 
0.5lx10 + 0.07x20 + 0.42x21 

where 
x1 = tenants~ obstacl e of insuffic ient roughage-consuming livestock,. 
x~ = landlords' obstacle of insufficient roughage-consuming livestock, 
xa = tenants' obstacle of ren tal arrangement and lack of landowner's. 

cooperation, 
x, = landlords' obstacle of rental arrangement and lack of tenant's 

cooperat ion, 
X 5 == te nant's obstacle of sm all s ize of fann, 
xo = landlords' obstacle of small sjze of fann, 
x, = tenants' obstacle of need for immediate income, 
x, = landlords' obstacle of need for immediate income, 
x11 == tenants' obstacle o f lack of adequate machinery and power 
x10 = landlords' obstacle of lack of adequate machinery and p o~ver, 
xu = tenants' obstacle of fie ld and road layout, 
x12 = landlords' obstacle of field and road layout, 
x1a = tenants' obstacle of short expectan y of tenure, 
xu == tenants' obstacle of risk and uncertainty, 
x15 == tenants' obstac le of Jack of cooperation of neighboring farm ers, 
x10 = landlords' obstacle o f lack of cooperation of neighboring 

farmers, 
x11 = tenants' obstacle of amow,t and kind of recomm e11ded prac tice, 
x is = landlord s' obstacle of am ount and kind of recommended 

practice, 
XHl = tenants' obstacl e of failure to see the need for recommended 

prac tice-custom and in ertia, 
X :!O = land!ords' obstacl e of failure to see th e need for recommended 

practice-custom and ine rtia and 
X:! 1 = topogr:aphic index. 

TABLE 54. NUMBER AND AVERAGE SOIL LOSS ON FARMS WHERE PRIMARY OBSTACLES WERE INDICATED BY OPERATORS 
ONLY, BY LANDOWNERS ONLY AND BY BOTH OPERATORS AND OWNERS OF TENANT-OPERATED FAR MS IN A SAMPLE IN WEST
ERN IOWA, 1957. 

Obstacle 

Amount or kind of recomm ended practice 
eed for inunediate income . . . . . . . . 

Rental arrangem ent and lack of landown er's 
and / or te nant's cooperation 

Failure to see the n eed for 
recomm ended practice . . . . . . ..... 

Insuffic ient roughage-consuming livestock 
Custom and inertia . 
Field and road layout 

Operator only 
Annual 
soil loss 
m ean 

Number 
6 
8 

15 
5 

11 
7 
6 

(tons 
per acre) 

9.6 
18.3 
18.9 
22.4 
12.9 
20.6 
19.3 

Landowner on ly 
Am1ual 

soil loss 
mean 
( tons 

Number per acre) 
10 15.0 
10 16.9 
7 23.5 

]3 17.4 
6 18.0 
1 18.6 
3 26.8 

Both operator 
and landowner 

Annual 
soil loss 

m ean 

Nwnber 
(tons 

per acre) 
27 
17 

6 

9 
9 
5 
1 

16.7 
17.7 

8.9 
13.9 
22.6 
21.8 
18.6 

3091 



stacles to both SCS plans for their farm. Soil loss on 
these farms without effective obstacles averaged half 
as large, on the average, as on all tenant-operated 
farms. Although none of these farms was classed as a 
complete cooperator in its Soil Conservation Dish·ict 
Program, nearly half of them had received some as
sistance through the program. A smaller proportion 
of these landlords were able to borrow funds for 
erosion-conh·ol practices than in the entire sample of 
nonoperating landowners. Not only were no effective 
obstacles present for owners of these farms , but also 
only a small percentage of their tenants had the 
obstacle of need for income. onoperating landowners 
without effective obstacles were not different from 
the entire sample of landlords with respect to topo
graphy, awareness of the problem or age of owner, 
on the average. 

CHARACTERISTICS AND OBSTACLES ON TENANT-OPERATED 

FARMS WITH SOIL LOSSES BELOW 5 TONS PER ACRE 

Six tenant-operated farms where the public goal 
had b een achieved had a soil loss mean of 3.6 tons per 
acre. Most of the relatively low average soil loss was 
due to the lack of a severe erosion hazard on the 
farms . With respect to several other characteristics 
and obstacles, these farms were similar to the average 
of those owned by other landlords interviewed. The 
only ways in which they differed substantially were : 
older age of landlords, more cash-crop share leases 
and fewer tenants with the obstacle of need for in
come. 

CHARACTERISTICS OF TENANT-OPERATED FARMS WITH 

RELATIVELY ROUGH TOPOGRAPHY AND LOW SOIL LOSSES 

Success elements were expected to be found on 
tenant-operated farms with severe erosion hazards yet 
a low soil loss. There were nine tenant-operated farms 
where the topographic rating was above 3 and soil 
loss averaged 7.9 tons per acre. Although a smaller 
percentage of this group participated in the Soil Con
servation District Program, a larger proportion of 
them recognized the seriousness of the problem than 
did all owners in the sample. The group differed from 
the entire group of landlords in that there was a larger 
proportion of crop-livestock share leases and fewer 
statements of the obstacle of need for immediate in
come by operators and owners. 

POSSIBLE APPROACHES TO EROSION 
CO TROL 

Progress toward controlling erosion rests upon re
search into its basic causes, education of the public 
concerning expected consequences of erosion and 
alternative methods of conh·olling it, and direct public 
assistance to landowners and operators. Research into 
the causes and consequences of erosion, as well as 
alternative conh·ol methods is a necessaiy fow1dation 
of the development of logical educational and other 
public assistance programs. Extension of the research 
findings through educational programs aids operators 
in making rational decisions with respect to land use. 
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If society desires that this nation's resources b e used 
in a way that is different from that which is eco
nomically justifiable for the individuals managing the 
resources, direct•public programs must be devised to 
accomplish society's goals through public inveshnents 
or conh·ol measures. 

llvcPLICATIONS OF OBSTACLES FOR PROGRAM GOALS 

The findings of this analysis have implications for 
program goals for two reasons. First, the importance 
of the obstacle of need for immediate income, as 
evidenced by its persistance over time and its wide
spread presence-either expressed as an obstacle by 
operators and non-operating landowners or through 
farm characteristics-raises a question of the accepta
bility of the assumption of a soil loss goal of 5 tons per 
acre made at the outset of the inqui1y . Second, relative 
weights must be placed on alternative methods of 
remedying obstacles responsible for the gap b etween 
the erosion situation and the program goal. 

The 5-ton-per-acre-soil-loss goal is based on the 
assumption that sustained agricultural use of the Ida
Monona soil association area will b e necessary for 
an indefinite period in the future. Re-examination of 
the goal is needed from both the public and the firm 
viewpoint. The growth of agricultural surpluses, in 
part a result of advances in technology, may raise 
serious questions from the public viewpoint about the 
magnitude of the need for future production from 
the area. The obstacle of need for immediate income 
indicates that the area of private profitability in the 
use of erosion-conh"ol practices may not extend to a 
level of soil loss as low as 5 tons per acre. Consequent
ly, society is faced with the question of how far it 
should assume the cost of conserving the land re
source productivity in an indushy in which a surplus 
of output exists . . 

The goal of any paiticular government program 
should be considered in relation to other programs 
which affect the same resotu-ces. For example, price 
support programs which raise the price of cash crops 
relative to forage may offset the adoption of high 
forage rotations. The findings of this analysis indicat
ed that there was a downward h·end in the percent of 
land in row crops on farms in the ai·ea from 1949 to 
1957. During much of this period, price supports on 
relatively erosive row crops were contingent upon an 
operator staying within an acreage allotment. Several 
operators and landlords pointed out that achieve
ment of erosion conh·ol was retarded by the use of 
historical crop acreage in establishing acreage allot
ments. Several alternative programs could achieve 
more erosion conh·ol. One is a supply-conh·ol program 
based on land capability, rather than hist01ical crop 
production. Another would consist of direct controls 
on the use of land with a specified erosion hazard, 
regardless of the price support program. 

A relatively small proportion of the land in the 
sample was in the acreage reserve of the soil bank 
in 1957. Expansion of the Conservation Reserve Pro
gram of the soil bank has facilitated continuous forage 
production on many £aims since 1957. A more per
manent shift to forage production might b e obtained 
through land use easements ( 40). Under a land use 



easement program, landowners would have the op
portunity of selling their rights to produce specified 
crops. In areas with an erosion hazard like the one 
in the Ida-Monona soil association area, the govern
ment might purchase the rights to produce all crops 
except forages. Such a program could facilitate control 
of both soil erosion and the production of surplus 
crops. 

Additional research is needed to refine estimates of 
the probable future land requirements by areas in the 
United States to serve as a guide in determining the 
total amount of soil erosion conb·ol needed. Evalua
tion of federal programs designed to shift land use, 
such as the easement approach, requires consideration 
of the comparative economic advan tage of the area in 
various land uses over time if the nation's resources 
are to be allocated intertemporally in a manner ap
proximating an optimum. This type of consideration 
is necessary also in determining the relative import
ance of various remedial measures leading to an 
assumed goal. For example, if the b·end in forage pro
duction from 1949-57 in the Ida-Monona soil associa
tion area is indicative of the comparative advantage 
of forages in the area, more weight should b e placed 
on remedial measures which would result in greater 
acceptance of Plan II. Even within the 5-ton-soil-loss 
goal there remains considerable flexibility in selecting 
a system of land use which would be consistent with 
the area's greatest comparative advantage or least 
comparative ~sadvantage. 

POTE TIAL REMEDIES TO OBSTACLES WHICH PREVENT 

OPERA TORS FROM ADOPTING EROSIO r-CONTROL 

PRACTICES 

Remedial action is possible to overcome some ob
stacles preventing attainment of the assumed goal of 
a 5-ton-per-acre soil loss. 

OBSTACLE OF NEED FOR IMMEDIATE INCOME 

Evidence of the obstacle of need for immediate 
income was found both in statistically significant 
farm characteristics and in the form of an explicit 
obstacle. Operators who expressed the obstacle also 
indicated what remedies might alleviate it. Table 55 

TABLE 55. REMEDIES TO OBSTACLE OF NEED FOR IMMED
IATE INCOME AS REPORTED BY FARM OPERATORS WHO CON
SIDERED THIS AN OBSTACLE AND WERE IN A SAMPLE OF 
FARMS IN WESTERN IOWA , 1957. 

Hemedy 

If tenant, d evelop a tenure arrangem ent 
wh ich would reduce the ttncertainty of 
not regainin g the cap ital investm ents 
made during short periods of tenure 
Establish a long-time program of so il 
eros ion con trol so th at the additional 
cash outlay during any 1 year is not 
large, and livestock c an be raised on 
famt . . . . . . . . . . .... . .... . 
If owner, inc lude cost of eros ion -conh·ol 
practices in th e real es ta te loan and 
amortize it over a long period ...... . 
Work off fann full-time to supplem ent 
fann income . . . .... 
If owner~ amortize Joans ove r a long 
period of time so that yearly principal 
and interes t paym ents are small . . . 
More incentive paym ents from public 
age ncjes for erosion contro l practices . 
Other remedies ... 

N tm1ber 

21 

10 

10 

8 

6 

4 
8 

Percent of 
70 ope rators 

reporting obstacle 

30 

14 

14 

11 

10 

6 
11 

shows that the remedies suggested paralleled the two 
basic causes of the obstacle-the high cash costs of 
adopting practices and their opportunity cost. 

The alternative ~f off-farm work suggested by eight 
operators warrants careful consideration. On the basis 
of the statistical test to determine important farm 
characteristics, days of off-farm work explained a 
significant amount of variation in soil loss. Close 
proximity of the area to Sioux City, Council Bluffs 
and Omaha makes expansion of this alternative feas
ible. Concenb·ated effort by the United States Employ
ment Service to inform farm people about part-time, 
seasonal and full-time job opportunities off the fa.nn 
would aid some operators to overcome the obstacle 
of need for immediate income. 

Another method of overcoming the obstacle would 
involve greater consideration of economics in form
ulating farm plans . One step in this direction would 
be to include in farm plans only those practices 
necessary to reduce erosion to the 5-ton-per-acre limit. 
Both the obstacle of insufficient roughage-consuming 
livestock and of amount or type of recommended 
practice provided insight into the fact that many 
erosion-control plans used in the study were not based 
on a thorough consideration of the economic factors 
involved. 

The erosion-control plans were also seriously limited 
by their need for revision b ecause of changes in tech
nology between 1952 and 1957. Revision of the sample 
farm plans indicated that similar erosion-control plans 
for other farms in the area also were outdated by 
changes in physical technology and economic condi
tions. The large turnover in operators and owners of 
the sample farms , changes in the size of some sample 
farms and tenure changes on others all indicated tnat 
the erosion-control plans for many farms were out
dated. 

The limited resources of local offices of public 
agencies in the area have made the follow-up work 
of keeping farm plans current virtually impossible 
with the present methods of farm planning. Never
theless, table 55 shows that farm operators favored 
long-term erosion-control-practice-adoption plans, thus 
making follow-up work exb·emely important. 

The accuracy, completeness and low cost of farm 
planning with elecb·onic computers recommend this 
as one possible method of enlarging the amount of 
erosion-conb·ol farm planning. A successful computa
tional service for farm planning might require per
sonnel in action agencies to work with farm operators 
in obtaining the necessary data and interpreting the 
results. If required data were made available, the 
capacity of electronic computers to handle large 
volumes of data would make it possible to revise 
farm plans as the need arose. A computa tional service 
could be provided by any centralized agency 
in a manner similar to the soil testing service provided 
by many land-grant colleges. 

A major component of the obstacle of need for 
immediate income was the expectation of low returns 
relative to costs of erosion-conb·ol practices. Both own
ers and operators of many farms in the sample shared 
this expectation in 1957. A concentrated educational 
program to provide information about expected costs 
and returns of erosion-control practices would aid in 
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overcoming this part of the obstacle. Additional re
search is needed, however, before reliable cost and 
return estimates can be made for farmers . Research 
initiated by the Agricultural Research Service, USDA 
and the Iowa Agricultural E xperiment Station in 1959 
will provide information about the effects of erosion
control practices and other production inputs on corn 
yields. Continuation of that inquiry to obtain data 
under various weather conditions will result in in
formation that can be used in an educational pro
gram. 

Additional research also is needed to determine the 
effects of changes in erosion on changes in land values 
over time. The 1957 analysis could be refined by ob
taining actual sale prices of farms in the sample and 
analyzing the effects of soil loss and changes in soil 
loss on the changes in the actual market value of farm
land. 

After determination of the effects of various erosion
-conh·ol practices on annual farm incomes and changes 
in land values, incentive payments would be needed 
for those practices not profitable for the individual 
operator. Information about the profitability of ero
sion-control practices also should indicate the amount 
of incentive payments required. Therefore, within the 
limits of the assumed goal, information about costs 
and reh1rns of erosion-control practices could: ( 1) 
provide the basis for an educational program, ( 2 ) 
provide the basis for an incentive payments program 
.and ( 3) aid farm planners to utilize effectively their 
-flexibility in choosing practices to maximize the re
turns to individual operators. 

Many operators interviewed said that need for im
mediate income was an obstacle to the adoption of 
the recommended rotations b ecause of high real estate 
taxes. A variable tax rate based on soils data could be 
designed to provide an incentive for farmers to adopt 
erosion-control practices, particularly high forage rota
tions. These results could b e accomplished by basing 
real estate taxes on use possibilities of soils and com
puting deviations in tax rates according to under- or 
over-utilization of the soils. 

Low soil loss was related to well-£nanced and well
managed farms. Efforts to aid farmers in adjusting 
to more economical size units as well as improving the 
management of their units should result in lower soil 
loss in the area. While many participants appear to 
have these two characteristics, further research into 
factors responsible for participation in the Soil Con
servation District Program is needed to suggest 
methods of expanding it to include more farmers. 

OBSTACLE OF FAILURE TO SEE THE NEED FOR 

RECOMMENDED EROSION-CONTROL PRACTICE

CUSTOM AND INERTIA 

The statistically significant characteristic of Soil 
Conservation Dish·ict Program participation indicated 
that farm operators with erosion-conh·ol plans have 
recognized the seriousness of the erosion-conh·ol 
problem. The significance of recognition of the 
problem as a characteristic explaining soil loss furth er 
affirmed its importance. Also, failure to see the need 
for a recommended practice plus custom and inertia 
was a significant obstacle preventing reduction of 
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soil losses. Consequently, remedial action is contingent 
upon the .ability of farm operators and owners to see 
the need for erosion-conh·ol practices. 

Additional research is needed to determine why 
some operators have vague and illogical reasons for 
resisting the practices. Interdisciplinary research by 
economists, sociologists, anthropologists and psycho
logists is necessary before detailed reasons and remed
ies can b e specified for the obstacle. One method of 
obtaining this information might be with the use of 
depth interviews by a sociologist working with an 
economist when the next phase of the research in 
this sei·ies is undertaken. 

The statistically significant characteristic of recog- · 
nition of the seriousness of the problem suggested that 
any program which brought about this recognition 
will facilitate the adoption of erosion-control practices. 
One such program which was being initiated in 1957 
was the small watershed approach. Some of the opera
tors in the sample said that community pressure 
brought to bear on a few individuals frequently re
sulted in their changing from an erosive to a non
erosive system of farming in the watershed. Much of 
the success of the watershed approach depends, how
ever, upon the number and effectiveness of its leaders 
in the community ( 4). Action agencies need to work 
through community leaders who have the resourceful
ness and community status to bring the undertaking 
to a successful conclusion. A majority of the farm 
operators interviewed said that they preferred that 
neighboring farmers provide the leadership for such 
things as conservation work days rather than anyone 
else, including action agency personnel. In some cases, 
'Operators suggested co-leaders, one neighboring farm
er and one representative of an action agency. Conse
quently, the watershed approach which utilizes com
munity leadership can be expected to create awareness 
of the need for remedial action. Direct public assist
ance, under Public Law 566 or pooling arrangements 
in tl1e Agricultural Conservation Program, appears to 
facilitate the watershed approach to erosion conh·ol, 
also. 

OBSTACLE OF FIELD AND ROAD LAYOUT 

The relationship of the obstacle of £eld and road 
layout suggested that further research is necessmy to 
determine methods of modifying some erosion-control 
practices . Farm operators frequently stated that ter
races would b e acceptable if tl1ey were laid out jn 
parallel fashion. Further research concerning the 
physical possibilities and economic feasibility of 
pm·allel terracing and cut and fill terraces may provide 
information for educational programs which will h elp 
overcome this obstacle. An inquiry into the economics 
of land-forming practices undertaken by the Agri
cultural Research Service, USDA, and the Iowa Agri
culh1ral Experiment Station will provide insight into 
this problem. 

Another method of relieving the obstacle of £eld 
and road layout would be an educational program to 
inform landowners how to appraise and transfer small 
tracts of land which could b e farmed on the contour 
more easily by neighboring farmers than by present 
owners. 



In 1957, the Crawford County Agricultural Con
servation Program made incentive payments for the 
practice of changing fences to conform to the contour. 
This use of incentive payments might result in more 
erosion control than many other practices eligible for 
such payments in the area. The importance of the 
obstacle of £eld and road layout underscores the need 
for extension of such payments in additional counties. 

OTHER OBSTACLES WHICH WERE NOT STATISTICALLY 

SIGNIFICANT IN 1957 

In addition to those obstacles which had a stat
istically signi£cant effect on soil loss, 12 other obstacles 
were reported by operators in the sample. The most 
frequently found obstacle which was not statistically 
signi£cant, amount or kind of recommended practice, 
might be overcome in one of three ways. Remedial 
measures designed to educate owners and operators 
on the need for erosion-control practices would help 
to overcome the obstacle for those unaware of the 
magnitude of the problem. A second remedial mea
sure would consist of giving farm operators and own
ers as much flexibility as possible in selecting among 
alternative practices, particularly rotations and ter
races. A re£ned method of farm planning, using the 
farmer's choice of practices and more complete in
formation about the costs and returns of practices, 
would encompass a maximum amount of flexibility. A 
third method of alleviating the obstacle would be to 
include in farm plans only the practices necessary to 
reduce soil loss to 5 tons per acre. 

Since the obstacle of insufficient roughage-consum
ing livestock was important in 1949 and closely related 
to the obstacle of need for immediate income, opera
tors reporting the obstacle in 1957 were asked to 
suggest possible remedies for overcoming it ( table 
56 ) . The remedies suggested would overcome the two 
basic parts of the income obstacle-the high costs of 
practices and the opportunity cost of adopting them. 
Suggested methods of overcoming high cash costs 
were gradual accumulation of roughage-consuming 
livestock, availability of long-term livestock loans and 
the use of livestock-crop share leases. Possible remed
ies for the opportunity cost aspect of the obstacle 
were a price support program for livestock and crea
tion of a better market for livestock products. 

Another obstacle which has persisted in importance 
over time is rental arrangement and lack of landown
er's cooperation. The 25 operators reporting this ob
stacle in 1957 were asked to suggest possible remedies 
for it. More than half of them said that an educational 
program informing landlords of the need for erosion 
control would be the best method of overcoming the 
obstacle ( table 57). Other suggested remedies dealt 
primarily with improvements in leases to assure shar
ing in equal propo1tions the costs and returns of 
erosion-conh·ol practices over time. 

Since the obstacle of small size of farm was im
portant in 1949, operators were asked to suggest 
remedies for it if the obstacle occurred on their farm 
in 1957 ( table 58). Only 10 operators recorded the 
obstacle in 1957, and half of them suggested part-time 
work off the farm as a method of supplementing their 
farm income. Another suggested remedy called for 

TABLE 56. REMEDIES TO OBSTACLE OF AMOUNT AND KIND 
OF LIVESTOCK ON FARMS REPORTED BY FARM OPERATORS 
WHO CONSIDERED IT A OBSTACLE lN A SAMPLE OF FARMS 
IN WESTERN IOWA, 1957 . 

Remedy 

Purchase young calves to be 
roughage fed 
A price support program to remove 
some of the risk invo lved with 
livestock ................... . 
W ait until lives tock prices drop 
W ait w1til money is accumulated 
to buy livestock . . . . . . . . . . . . . . . . 
More credit available for long -tenn loans 
Creation of a m arket in the area for 
grade A milk by some action agency 
Use a CJ"op-livestock share lease 
Other rem edies 

Number 

14 

14 
6 

5 
4 

3 
3 
7 

P ercent of 
51 opera tona 

reporting obstacle 

27 

27 
12 

10 
8 

6 
6 

14 

TABLE 57. REMEDIES TO OBSTACLE OF RENTAL ARRANGE
MENT AND LANDLORD'S COOPERATION AS REPORTED BY FARM 
OPERATORS WHO CONSIDERED THIS AN OBSTACLE I A 
SAMPLE OF FARMS I WESTERN IOWA, 1957. 

Percent of 
Rem edy Number 25 operators 

An education al prog rain informing land-
lords of need for so il erosion control . . . . . 13 
A lease that would provide for sharing 
the costs of erosion-control practices accord
ing to the b enefits operator and 
landlord receive . . . . . . . . . 5 
A lease providing for tenure longer 
than 1 year . . . . . . . . . . . . . . . . . . . 4 
A lease providing reimbursem ent to operator 
for w1used portion of erosion-control practices 
if he were to move 4 
Rent another faim . . . . . . . 4 
A lease that wou ld provide sharing the 
costs of the erosion-control practices by le tting 
the landlord furnish materials and the operator 
fwnish labor . . . . . . . . . . . . . . . . . . . . 3 
A crop-sha re lease including extra rental 
rates for related improven1ents such as 
buildings for livestock . . . . . . . . . . . . . 2 
A lease th a t would include adjustable cash 
or share rents for installing "soil building" 
rotations and practices 2 
Other remedies 3 

reporting obstacle 

52 

20 

16 

16 
16 

12 

8 

8 
12 

TABLE 58. REMEDIES TO OBSTACLE OF SIZE OF FARM AS. 
REPOHTED BY FARM OPERATORS IN A SAMPLE OF FARMS IN 
WESTERN IOWA, 1957. 

R emedy 

,'lo rk off th e farm p art-time to 
supplement the farm income .. 
Increase size of busin ess through 
production of li ves tock on purch ased feed 
Wait w1til capita l is accumulated for a 
down payn1ent on a larger fann 
Work off the fann full-tin1e to 
supplem ent the frum income ..... .. . 
W ait until additional land is available 
for renting 
Other remedies 

Number 

5 

3 

2 

1 

1 
2 

P ercent of 
10 operators 

r eporting ob stacle 

50 

33 

20 

10 

10 
20 

operators to increase their business volume through 
e)rpanded livestock or crop enterprises. 

The remaining obstacles reported by relatively small 
numbers of farm operators would be alleviated in 
large measure by remedying the most important ob
stacles previously mentioned. , Research should be 
continued to analyze obstacles as they vary in im
portance. 

POSSIBLE METHODS OF OVERCOMING NONOPERATING 

LANDOWNERS' OBSTACLES TO EROSION CONIBOL 

Further analysis is needed to determine which, if 
any, obstacles voiced by nonoperating landowners are 
statistically signi£cant in explaining variations in soil 
loss. The £ndings of this analysis, with respect to, 
identifying these obstacles, were not as conclusive as. 
might be desired from a research viewpoint. Although_ 
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not statistically significant, two obstacles did appear 
to b e the most important ones voiced by nonoperating 
landowners. Evidence of the importance of these ob
stacles was found in the frequency with which they 
were mentioned, the relatively high soil loss on farms 
where they occurred, statements made by tenants on 
the farms and characteristics of nonoperating land
owners which were statistically significant in explain
ing variations in soil loss on their farms. 

OBSTACLE OF NEED FOR IMMEDIATE INCOME 

Although the need for immediate income was not 
statistically significant, several statistically significant 
characteristics of nonope.rating landowners substant
iated the importance of the obstacle. These character
istics were additional acres owned, need to borrow 
funds for erosion-control practices and the operator's 
obstacle of need for immediate income. 

Many of the remedial measures suggested for re
solving the obstacle of need for immediate income for 
farm operators also could apply to non.operating land
owners . Inclusion of the costs of erosion-control prac
tices in real estate loans, additional consideration to 
economic factors in developing farm plans, research 
and education about the economic effects of erosion
conh·ol practices and consideration of the effects of 
other government programs on erosion conh·ol would 
help owners alleviate the need for immediate income. 

Since some of the sample farms were tenant-oper
ated, part of the remedies to obstacles have to be 
differentiated from those remedies suggested for 
owner-operators. Owners with relatively short plan
ning h01izons because of their advanced years require 
emphasis on either ( 1) erosion-conh·ol practices which 
require small cash outlays and do not substantially 
affect farm income or ( 2) compensation provisions 
in leases to assure tenants that they will receive an 
adequate return on inveshnents which they might 
make in erosion-conh·ol practices. The former remedy 
should be considered in the farm planning process, 
while the latter requires emphasis on improvements in 
farm leases by action agencies . Model lease forms 
which include alternative types of compensation pro
visions for unexhausted investments in erosion-control 
practices need to be prepared. In turn, these should 
be made available to tenants and nonoperating land
owners by action agencies which are attempting to 
get erosion-control practices adopted on tenant-op
erated farms. 

In special cases, more restrictive measures are re
quired. On several tenant-operated farms in the sam
ple, the owner was so old that he was no longer ca
pable of managing the business. On some of these 
farms, operators with short planning horizons were 
exploiting the land to the extent that economically 
irreversible damage had been done to the land re
source. In these cases, it appeared that the public 
interest was jeopardized. Consequently, control meas
ures by public institutions may be necessary to pro
tect the public interest in privately owned land. 
Legislation which would establish upper limits on the 
allowable amount of erosion would prevent perma
nent damage. Additional research is needed to deter
mine the extent of erosion which can be tolerated 
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without unduly curtailing the freedom of individual 
landowners . Institutions for controlling land use to 
prevent the destruction of the public interest in 
privately owned f and need further study. Some in
stitutions which should be considered are real estate 
taxes, rural zoning with compensation provisions 
through grants in aid from the federal government 
and a specified minimum soil loss requirement to 
qualify farm operators for any form of agricultural 
payments from the federal government. 

OBSTACLE OF INSUFFICIENT ROUGHAGE-CONSUMING 

LIVESTOCK 

Although not statistically significant, the obstacle 
of insufficient roughage-consuming livestock was fre
quently mentioned by nonoperating owners of farms 
with soil losses which tended to be above tlrn sample 
soil loss mean. Several methods were used to prevent 
this obstacle by some landowners in the sample. These 
success elements included both livestock-crop share 
leases and favorable rental rates to tenants for in
cluding relatively large amounts of forages in their 
rotations. An educational program by action agencies 
to inform owners and operators of methods of pre
paring livestock-crop share leases would aid other 
owners and operators to overcome the obstacle. Ap
preciation of the seriousness of the erosion-control 
problem appears to be a prerequisite to get owners to 
provide incentives to tenants through differential 
rental rates for the production of forage. Also, pro
grams which provide incentives for the adoption of 
high forage rotations tl1rough subsidy payments would 
help to overcome tl1is obstacle. In addition, research 
and education programs to infonn nonoperating 
landowners of the relative profitability of including 
livestock in their farm plans will facilitate the ad
option of high forage rotations. 

Many remedial measures suggested for obstacles 
preventing the adoption of erosion-control practices 
by operators also apply, witl1 slight modifications, to 
owners. Flexibility in selection of erosion-control 
practices is particularly important in finding combina
tions of practices upon which both operators and own
ers of tenant-operated farms will agree. Since one of 
the statistically significant characteristics explaining 
soil loss on tenant-operated farms was the security of 
tenure as reflected by tlrn chance of the owner own
ing the farm at least one more year after the date of 
interview, erosion-control practices which require 
small cash outlays (contouring, strip cropping and 
contour listing) are likely to b e acceptable on tenant
operated farms where the probability of continued 
ownership is low. 

Statistical tests indicated that some farm character
istics which could be adapted to other farm situations 
were related to low soil losses. As a result, tl1e first 
remedial hypothesis-if there are obstacles which have 
prevented the reduction of erosion losses to 5 tons 
per acre per year or less, then there are success ele
ments on farms where erosion losses have been re
ducd which can be adapted to farms with high soil 
losses-was accepted. The nature of observed obstacles 
and characteristics on £aims in tl1e area indicated that 
the remedial measures previously suggested would 



expedite the adoption of erosion-control practices. 
Consequently, the second remedial hypothesis - if 
there are obstacles which have prevented a reduction 
of erosion control losses to 5 tons per acre per year 
or less, then there are potential remedial measures 

dormant in the problematic situation which can be 
developed to overcome these obstacles - was accept
ed. Final testing of these remedial measures must 
await their use and consequent effects on soil loss 
over time. 
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APPENDIX A: DEFINITION OF SOIL EROSION CONTROL 

Although scientists have been developing definitions 
of soil conservation for more than 50 years, vague, 
ambiguous and conflicting definitions still persist. 
Heady and Scoville have defined soil conservation as 
the prevention of diminution of future production on 
a given area of soil and from a given input of labor 
and capital apart from the conservation resource in
put, and with the technique of production otherwise 
constant (18, p. 375). The planning guide prepared 
by the Soil Conservation Service and the practices 
eligible for cost sharing under the Agricultural Con
servation Program, however, include a number of 
land use practices which have little, if any, effect in 
preventing the diminution of future production on a 
given area of soil (33). 

In an attempt to avoid some of the confusion of 
terms, soil erosion control rather than soil conserva
tion has been adopted in this inquiry. The tenn "soil 
erosion control" is more meaningful in conveying the 
interpretation of soil conservation as prevention of the 
deterioration of the productive capacity of the soil. 
Soil erosion conh·ol is defined here to be the preven
tion of diminution of the discounted value of future 
production from a given area of soil, a given level of 
expected production technology, a given discounted 
value of labor and capital, exclusive of the value of 
the soil-erosion-control input. 

This definition of erosion control is partially ex
plained in fig. A-1. Although empirical derivation of 
such a model at the national level has been impractic
able because of data and aggregation problems, a 
returns smface showing aggregate input-output rela
tionships is useful as a frame of reference because it 
encompasses some social costs of the time distribution 
of use of resources. 

The model seems more realistic when applied at a 
microlevel: for instance, to an acre of land with a 
moderately severe erosion hazard in western Iowa.31 

Although empirical evidence is not available for this 
particular model, it can be hypothesized that the 
actual returns surface is similar to that in fig. A-1. 
In this instance, the value of output is represented 
by the discounted value of expected future income 
during the relevant planning horizon from the re
sources employed, for example, maximum output BC 
results from inputs OA and OD. When erosion-control 
inputs are increased from O to F , output goes tbrou~h 
a stage of increasing returns b etween D and H . The 
area of increasing returns is coincident with the pre-

:n Static production s11 rfaces have been empirkally derived by H eady 
-et al. (17, pp. 293-302 ). 
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vention of erosion exceeding the level of economic 
irreversibility. 32 

Conceivably, gully erosion could proceed to such 
an extreme that it would be economically impossible 

32 Economfo irreve rsibility is the point at which the anticipated dis
counted marg inal costs of restoring the physical productivity of the 
resource exceed the cbscounted marginal returns expected to accrue to 
the facto.r plus it,;, salvage value. For a given resource, this poin t varies 
by time p eriods as a result of changes in ( l) demand for th e factor, 
(2) rate of discom1t, (3) costs of resource restoration and (4) other 
production costs. 
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Fig. A-1. A concephtal returns surface re£-lecting produc tion resulting 
from combi11ations of erosion-control inputs and nonerosion-control in
puts, e xpressed in discom1ted monetary te n11s at one point in time. 



to produce a given value of output. If sufficient 
erosion-control inputs are employed, however, the 
possibility of passing the point of economic irreversi
bility is avoided. At a low level of output, isoquant 
MN, there is nearly perfect complementarity between 
erosion-control and nonerosion-conb:ol inputs. At high
er levels, above isoquant GH, erosion- ,md nonerosion
control inputs probably can be substituted for each 
other over a wide range. As maximum output is ap
proached, the range of substitution narrows again 
until the maximum output can be produced by only 
one combination of inputs. Throughout the surface, 
the economic problem is to produce the desired out
put with minimum cost; (in this instance) that point 
is the minimum sum of the distances from the origin 
on both axes. 

The shape of the returns surface is determined by 
many factors including the physical productivity of 
capital and labor inputs, the p1ice level, the length 
of the planning horizon, the renewability of the 
natural resource and the rate of discount assumed. 
Although the surface is fixed at one point in time, 
it can change between time periods. For example, 
as technology increases the productivity of non
erosion-control inputs, the surface rises, leaning par
ticularly to the left. As the ratio of present to expected 
future prices decreases, the surface rises in favor of 
erosion-control inputs. When the planning h01izon 
shortens, the marginal and average revenues to ero
sion-control inputs fall, and the surface shifts to the 
left. There are many combinations of these, as well 
as other factors, which conceivably could alter any 
given surface. 

Although the model is static, it must be corrected 
through time as estimates improve and knowledge 
grows . Yet decisions of resource allocation must be 
made in one time period for which a response smface 
can be estimated for a given resource sihrntion. In 
many instances, these decisions can be only tentative. 
Hence, as the surface shifts, some resources can be 
reallocated. Nevertheless, the optimum combination 
of erosion- and nonerosion-control inputs will depend 
upon the portion of the returns surface relevant at a 
point in time to the decision maker, either an in
dividual firm manager or a representative of society. 

An understanding of the nature of the expected 
surface would aid in decision making. Individual 
farmers would find it useful in choosing between 

erosion-control and nonerosion-conb·ol inputs, such as 
terraces and machinery. Groups of farmers must 
evaluate alternatives, such as boar testing stations 
versus watersheds. Representatives of society must 
decide between possible uses of funds , for example, 
between research and conservation. Regardless of who 
makes the decision, response surfaces at varying levels 
of aggregation are theoretically applicable. Considera
tion with an explicit model rather than implicit as
sumptions is needed in allocating erosion-control and 
nonerosion-control inputs more wisely. 

Two additional characteristics of the model are im
portant. The first, which may be seen in fig. A-1, is 
that a . given level of output over time, indicated by 
an isoquant, can be produced with many combinations 
of erosion-control and nonerosion-control inputs. The 
second characteristic is the time disb-ibution of out
put for any point on the surface. Above the point of 
economic irreversibility, many different combinations 
of inputs over time will result in a given sum of dis
counted output. A detailed elaboration on these two 
characteristics would require more time than allotted 
here. Suffice it to say that substih1tion relationships 
are crucial in determining the inputs needed to pro
duce the total output summed over time, as well as 
the occurrence of that output by time periods within 
the planning horizon. 

If soil erosion exceeds the level desired by society, 
that is if in the national model the discounted ex
pected output for the planning horizon is at a point 
on an isoquant above that which can be achieved 
with present resource use, the public goal can be 
accomplished in either, or both, of two ways. First, 
resources ( erosion control and nonerosion conb·ol) 
now used in the agricultural industry can be reallocat
ed according to their marginal productivities to 
achieve the desired summed total of output for the 
entire planning horizon. Second, additional resources 
in the form of incentive payments, education, research 
or private funds can be added to the present resource 
base. Both alternatives have implications for soil 
erosion control and agricultural adjustment by in
fluencing the total output and the time distribution 
of the output. 33 

33 The efficiency of th e industry might be increased by maintaining 
a given level of output but by reallocating the inputs among erosion
control and non erosion-control inputs . A1 so, if necessary, output could 
be reduced by reallocating inputs within aod between industries. 
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APPENDIX B: TESTS OF SIGNIFICANCE 

Determination of the probability that the difference 
in the soil loss means for farms with and without an 
obstacle was not due to chance necessitated the use 
of several statistical tests . By assuming no appreciable 
sampling error and independence of obstacles in their 
effects on soil losses, a "t'' test with pooled variance 
was considered applicable (38, pp. 90-92). 

The hypothesis that the mean soil loss for farms 
with each obstacle was the same as the mean soil loss 
for farms without the obstacle was tested by com
puting the statistic 

on1n(0n + 1n - 2) 
(on + 1n)~x2 

and comparing it with the tabulated value of Stu
dents' t distribution for the desired probability level 
with the appropriate degrees of freedom. Where 

1x = !1X , the mean soil loss for farms with the 
""'<111 

obstacle, 

0x = ~ , the mean soil loss for farms without 
on 

the obstacle, 

n = number of farms , 

X = soil loss per farm , 

('< X) 9 ('<1X)2 
'< -2 - ~ X2 ""'

0 
- + '< X2 ..; , tlJe ""'<X - .., 0 - ---· ""'<l - -'-----'---

011 111 

pooled sum of squares, and the subscript prefixes 1 
and 0 indicate farms with and without the obstacle, 
respectively. 

To obtain comparable results with those obtained 
in 1949, similar statistical techniques were used. In 
1949 Frey (14, pp. 1006-1007) tested the difference in 
the soil loss means for farms with each obstacle and 
for those without the obstacle while including an 
allowance for the sampling error. This procedure was 
repeated for the data obtained in 1957. D etermination 
of significant differences in means by this method 
assumes independence of obstacles in their effects on 
soil losses. 

The hypothesis that the mean soil loss for farms 
with each obstacle and those without the obstacle are 
the same was tested by computing the statistic 
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and comparing it with the tabulated value of Students' 
t distribution for the desired probability level with 
the appropriate degrees of freedom. Where 

X-. ~ 1x1ik h 1 f f ·th th 1 = - --, t e mean oss or arms w1 e 
1110 

obstacle, 

0X = ~oXiik , the mean loss for farms without the 
ono 

obstacle, 

X;j1, = the soil loss for the kth farm in the jth 
sampling unit of the ith stratum, 

I "' "' S1x - 0x = -Y V(1X) + V(0X), the variance of the 
difference of the means, 

1"0 = the number of sampling units containing 
farms with the obstacle, 

S2x = the within-stratum mean squares for soil loss 
on farms with the obstacle, 

S2r = the within-stratum mean squares for number 
of farms with the obstacle, 

S, r = the covariance for soil loss and number of 
farms with the obstacle, 

If0 = the number of farms with the obstacle, and 

V(0 X) is computed in an analogous manner to V (1X). 

This "t" test has two major limitations. It ignores 
the covariance between farms with and without each 
obstacle. Also, the method fails to consider the effect 
that one obstacle may have on another in influencing 
soil loss. The latter limitation was considered more 
serious than the former. Consequently, linear regres
sion also was used in testing the significance of ob
stacles on soil loss. The hypothesis that the regression 
coefficient, b, for each obstacle is equal to 0 was 
tested by computing the statistic 

b - 0 
t = s;;-



and comparing it with the tabulated value of Stu
dents ' t distribution for the desired probability level 
with the appropriate degrees of freedom,34 where 

b = the regression coefficient for each obstacle, 
Sb = the standard error of each regression coeffi-

cient, 
Y = (f)a + bx1 + bx2 + . . . + bx16, 
Y = soil loss for the sample of 138 farms , 
a = an over-all mean, and 
X1 ... x16 = obstacle 1 ... 16 (entered in regression 

problem as 1 if obstacle was present on the 
farm or O if it was not present). 

If the interaction among obstacles is ignored, how
ever, it would be possible to consider the covariance 
between farms with and without each obstacle. As 
with the technique used by Frey, the hypothesis that 
the soil loss means for farms with each obstacle and 
those without the obstacle are the same could be 
tested by computing the statistic 

1:x - oX 
t = s - o-1X - X 

and comparing it with the tabulated value of Students' 
t distribution for the desired probability level with the 
appropriate degrees of freedom. Where 

- lX1J th X = -- , e mean soil loss, 
n 

X1J = the soil loss for farms in the ith stratum, in the 
jth sampling unit (either 1 or 2), 

Six - ox = 1/ 4 l {-l-f (1Xn - 1X12)2 + 1X2 

i 1112 L 

34 Jebe, E . H. , Ames, Iowa. Recommendations for statistical ana]ysis. 
( Private commw1ica tion.) 1959. 

(1n11 - 1n12)2 .- 21X(1X11 - 1X12) ( 1n11 - 1n12)] 

} + 1/ 4 ~ { ) 2 [ (oXu - 0X12)2 + 0X2 (onn 

] 
1 1 1 

on12)2 - 2oX (oXn - 0X12) (onu - 01112) ~ - ~ -= 
J 111 on 

7 { (1Xi1 0X11 - oX 1X11 onu - 1Xn 0Xi2 

+ oX 1X11 on12) + [ (1X11 - 1:X 1nn) _:_ 1X12 

- 1X 11112)] + [ (oXn - oX onu) - (0X12 - oX 

on12) ) + [ (1X11 - 1x 11111) - (1x12 - 1x 11112)) 

[ (oXn - oX onn) - (0X12 - oX on12)] } , the 

variance of the difference of the means, 1X - 0.X:, 
n = number of sampling units, 
n = mean number of sampling units, 

and the subscript prefixes 1 and O indicate farms with 
and without the obstacle, respectively. Since the inter
action between obstacles appeared too important to 
be ignored, this form of statistical analysis was not 
utilized. 

319 



APPENDIX C: SUPPLEMENTAL TABLES 

TABLE C-1. A COMPARISON OF BROWNING FACTORS USED IN ESTIMATING SOIL LOSSES IN WESTERN IOWA IN 1949-52 AND 1957. 

Management 

Poor ... 
Nlediwn 

1949-52 factor 
1.3 

Good ....... . .. .. . 

Special practices 

Rows up and down hill cultivation 

Contour cultivation 
2.0-7.0 percent slope 
7 .1-12.0 percent slope 
12.1-18.0 percent slope 
18.1-24.0 percent slope 

Contour listing 
2-0-12.0 percent slope 
12.1-18 .0 percent slope 

Str ip cropping, surface planted 
2.0-12.0 percent slope .... 
12.1-18.0 percent slope .. 

Terracing 
2.0-7.0 percent slope 
7.1-12.0 percent slope 
12.1-18.0 percent slope 
18. 1-24.0 percent slope 

Across hill cultivation 
2 .0-12.0 percent slope .. 
12.1-24.0 percent slope 

Contour lis ting on terraced land 
2.0-12.0 percent slope 
12.1-24.0 percent slope 

C mn, continuous 
cco 

Rotations 

CCOc .. . ... . . . 
co ..... · ·· · · ·· ·· 
CO, . . 
CCOM ... 
COMCOsc1 
COM 
CCOMM 
CCOMMM 
COMM 
COMMM . . 
COMMMM 
COMMMMM 

Class I 
All soils 

Class II 
~1onon a-Napier-Castana 
Monona-Napier 
Monona 
Nlonona-Malvem 
Ida-Monona-Napier 
j\,[onona-Turin .. 
Monona-Shelby 
Monona-Steinauer 
Monona-Burchard ... 
11onona-Forbes-Castan a 
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Topography 

1.0 
0 .7 

1.0 

0 .5 
0.5 
0.5 
0.5 

0.25 
0.25 

0.25 
0.25 

0.15 
0 .15 

0 .7 
0 .7 

0.05 
0 .05 

4.0 
3.0 
2 .0 
2.0 
1.5 
1.4 
1.2 
1.0 
0.9 
0.8 
0 .6 
0.4 
0.3 
0.2 

0.087 

0.734 
0.734 
0.734 
0.802 
0 .818 
0.825 
0.826 
0.826 
0 .835 
0.835 

1957 factor 
1.3 
1.0 
0.7 

1.0 

0 .5 
0.6 
0.7 
0.8 

0 .2 
0 .3 

0 .2 
0 .3 

0.1 
0. 1 
0.2 
0.2 

0 .8 
0.9 

0.05 
0.1 

3.4 
2.8 
2.4 
2.5 
2.0 
1.4 
1.3 
0.9 
1.0 
0.8 
0.6 
0.5 
0.4 
0 .3 

0 .1 

0 .6 
0.6 
0 .6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Monona-Ute ... 
Monona-Castana 
Monona-Dow . . 
Ida-Napier-Castan a 
Ida-Napier ...... . .. .. ... . . .. . ... . 
Ida-Monona .. 
Ida-Monona-Shelby 
Ida-.Monona-Castana ... . ..... . . 
Ida-tvJ alvem 
Ida-Ste i11au er 
Ida-Shelby 
Tda-Tudn . . . 
Ida-Forbes-Castan a 
Ida-Burchard 
Ida-U te .. 
Id a-Cast an a 
Ida-Dow 
Ida 

Class JII 
Monona . . . . . .... 
Monona-Forbes-Castana 
Monona-Castana 
Monona-Ute . 
Monona-Burchard 
Monona-Turin ....... . . . ... ..... .. . . 
Monona-Malvern . . . . . .... . 
Monona-Ida-Castana 
Monon a-Shelby . . . . ....... . 
lvfonona-Steinauer .... . ... . . . . . . 
Monona-Ida-Shelby 
Monona-D ow 
Ida-Burchard .... . ... . 
Ida-Monona ........ . . . .. . . 
Ida-Malvern ...... ....... . 
Ida-Turin 
Ida-Steinauer ...... . ........... . . . 
Ida-Shelby .......... ......... .. .. . . 
Ida-Forbes-Castana . .... . ... . 
Ida-U te 
Ida-Cas tana 
Ida-Dow 
Ida 

Class IV 
Burchard 
Malvern 
Shelby 
Castana ........................ .. . 
Ute ........ . 
Forbes-Castana 
~1onona . . ........ . . . .. .... ... . 
Monona-Castana ...... . .. . .. . 
Monona-U te ..... . 
Monona-Forbes-Castana 
Monona-Turin 
Ida-Monona-Castana 
Ida-Forbes-Castana 
Ida-Ute 
Ida-Castana 
Monona-Ida 
Monona-Dow ... 
Ida-M:onona-Turin 
Tu1·in 
Ida-Monona-Dow 
Ida-Turin .................. . .... . 
Ida-Dow .. . ... . .. . 
Dow 
Ida 

0.835 
0.835 
0.873 
0.873 
0.873 
0.873 
0.907 
0.915 
1.044 
l.080 
1.080 
1.0°0 
1.ogo 
1.094 
1.094 
1.084 
1.152 
1.152 

2.025 
2.025 
2.025 
2.035 
2.093 
2.194 
2.200 
2.250 
2.307 
2.307 
2.331 
2.363 
2.363 
2.363 
2.470 
2 .531 
2.577 
2.577 
2.613 
2.613 
2.613 
2.700 
2.700 

2.317 
2.5 10 
2.703 
4 .497 
4.497 
4 .497 
4.947 
4.947 
4 .947 
4 .947 
5 .359 
5.496 
5.770 
5 .770 
5.770 
5.771 
5.771 
5.771 
5 .772 
6.046 
6.183 
6.595 
6.595 
6.595 

0 .7 
0.7 
0.8 
0.8 
0.8 
0.8 
0.7 
0.8 
0.9 
0 .9 
0 .9 
0 .9 
0 .9 
0.9 
0 .9 
0.9 
1.0 
1.0 

1.9 
1.9 
1.9 
1.9 
2 .0 
1.9 
2 .0 
2 .1 
1.8 
2.0 
2 .0 
2.2 
2 .2 
2 .2 
2 .2 
2.2 
2 .2 
2.2 
2.2 
2 .2 
2.2 
2 .4 
2.4 

2 .2 
2 .2 
1.8 
4.7 
4.7 
4.7 
4 .7 
4.7 
4.7 
4.7 
4.7 
5.1 
5.3 
5.3 
5.3 
5 .2 
5 .2 
5.2 
4.7 
5.4 
5 .3 
5.8 
5.8 
5.8 



TABLE C-2. OPERATORS' CHARACTERISTICS AND OBSTACLES 
ON 18 FARMS WHERE SOIL LOSSES INCREASED MORE THAN 
5 T ONS PER ACRE FROM 1949-57 ON A SAMPLE OF FARMS I 
WESTERN IOWA, 1957. 

Item 
Soil loss p er fa m1 . . . . . .. 
Topog raphic rati11g per farm 
Soil con servation d istrict 
part ic ipation 

Comple te cooperator 
Initial cooperator 

oncooperator . . 
Operators' estima te oE 
seriousness of problem 

Major problem . . .. 
Somewhat of a problem 
No problem . . . .. 

Days off-farm employment 
None 
l to 159 .... 
160 and over . . . . 

Operators with ability to 
borrow fuods for erosion
-control practices 
Acres farmed per operator 
Anirnal un its p er farm 
Type of te nure 

Owner-operator .... . ... . . . 
Part-owner 
T enant . . 

Operator's obstacles 
N eed for iinn1ediate income . . 
Custom and failure to see need . 
Rental arrangement and lack of 

landown er's cooperation 
Insufficient roughage

consum ing livest.ock 

Units 
( tons per acre ) 
( index number) 

(percent ) 
(percent) 
(percent) 

(percrnt) 
(percent) 
(percent) 

(percent) 
(percent) 
(percent) 

(percent) 
(acres ) 

( animal units) 

(percent) 
(percent) 
(percent) 

(percent) 
(percent) 

(percent) 

(percent) 

Group 
mean 
29.2 

2.9 

11 
17 
72 

22 
39 
39 

78 
17 

5 

55 
165 

17.9 

61 
6 

33 

61 
78 

11 

50 

Samp le 
mean 
14.1 

2.5 

33 
17 
50 

43 
34 
23 

65 
22 
13 

70 
214 

33 .2 

49 
12 
39 

51 
42 

18 

37 

TABLE C-4 . OPERATORS' CHARACTERISTICS AND OBSTACLES 
ON 26 FARMS WHERE THERE WERE NO EFFECTIVE OBSTACLES 
IN 1957 AND ON A SAMPLE OF FARMS IN WESTERN IOWA. 

Iten1 Units 
Soil loss p er fann . . . . . . . ( tons per acre) 
Topographic rating p er farm (index number ) 
Soil conserv a tion distric t 
participation 

Complete cooperator 
Initial cooperator 

oncooperator 
Operator's es tilnate o f 
seriousness of problem 

Major problem .. ... 
Sorn ewhat of a problem 
No problem . . . .. 

Days off-fann employment 
None .. 
1 to 159 
160 and over . . 

Ope rators with abi lity to 
borrow funds for erosion
contro l practkes 
Acres fanned p er operator 
Animal units p er fann 
TYQe of tenure 

Own er-operato r 
P art-owner 
T enant . . . . 

Operator's obstacles 
Need for imm ediate income . 
Custom and failure to see need 
He.ntal arrangement and lack 

of landown er's cooperatfon 
Insufficient roughage

consuming livestock 

(percent ) 
(percent ) 
(percent ) 

(percent) 
(percent) 
(percent) 

(percent) 
(percent) 
(percent) 

(J?Crcent) 
(acres) 

( animal units ) 

(percent) 
(percent) 
(percent) 

(percent ) 
(percent ) 

(percent) 

(percent) 

Group 
mean 
10.8 

2 .8 

69 
0 

31 

61 
31 

8 

66 
19 
15 

69 
230 

34.2 

54 
15 
31 

23 
0 

0 

19 

Sample 
m ean 
14.l 

2.5 

33 
17 
50 

4 3 
34 
23 

65 
22 
13 

70 
214 

33.2 

49 
12 
39 

51 
42 

18 

37 

TABLE C-3. OPERATORS' CHARACTERISTICS AND OBSTACLES 
ON 13 FARMS WHERE SOIL LOSSES CHANGED LESS THA 5 
TONS PER ACRE BETWEEN 1949 AND 1957 ANO WERE ABOVE 
THE SAMPLE MEAN IN 1957 AND ON A SAMPLE OF FARMS 
TN W ESTERN IOWA. • 

Item Units 
Soil loss p er farm . . . . . . . . ( tons p er acre) 
Topographic rating per farm ( index number ) 
So il conservation dis trict 
partic ipation 

Comple te cooperator 
Ini tial cooperator ... 
N oncoope rator . . . 

Ope rator's est iJnate of 
seriousness of prob lem 

Major problem .. .. 
Somewhat of a proble1n 
No problen1 

D ays off-fann einp loyment 
Non e 
1 to 159 
160 and over . . . 

Ope ra tors wi th abiJi ty to 
borrow funds for erosion
contro l practices . . .. . 
Acres farm ed p er operator 
Animal units per farm 
Type of tenu re 

Owner-operator 
P art-own e r 
T enant . . .. 

Operator's obstacles 
Need for imn,ediate income .. 
Custom and failure to see need 
Rental arrange1nent and lack 

of landowner's cooperation 
Insu11ic ient roughag~

consuming li vestock 

( p ercent ) 
( percent ) 
( p ercent ) 

( p ercent ) 
( percent ) 
( p ercent ) 

!p ercent ) 
percent ) 
percent ) 

( J?ercent ) 
( acres) 

( animal units) 

!percent ) 
percent ) 
percent ) 

( percent ) 
(percent ) 

( percent ) 

(percent ) 

Group 
mean 

21.0 
2.8 

46 
8 

46 

54 
23 
23 

77 
15 

8 

38 
222 

22 

38 
8 

54 

62 
23 

23 

38 

Sample 
m e an 

14 .l 
2.5 

33 
17 
50 

43 
34 
23 

65 
22 
13 

70 
214 

33.2 

49 
12 
39 

51 
42 

18 

37 

TABLE C-5. OPERATORS' CHARACTERISTICS AND OBSTACLES 
ON 27 FARMS WHERE SOIL LOSSES WERE LESS THAN 5 TONS 
PER ACRE IN 1957 AND ON A SAMPLE OF FARMS IN WESTERN 
IOWA. 

Item Units 
Soil loss p er farm . . . . . . . . . . . . . ( tons per acre) 
Topographic rating per fann ( index nwn ber ) 
Soil conservation distri ct 
participation 

Complete cooperator 
Initial cooperator 
Noncooperator . . 

Operator's es timate of 
seriousness of problem 

Major problem . . . . 
Somewhat of a problem 

o proble1n . . . . . . . . 
Days off-fam1 employment 

None 
1 to 159 ... 
160 and over . 

Operators with abil ity to 
borrow funds for erosion
control practices . . . . 
Acres fanned p er ope rator 
Animal units per fa.m1 
1 ypo of ten ure 

Owner-operator 
Part-owner 
Tenan t . . . . .. 

Operator's obstacles 
Need for in1mediate income .. 
Custom and failure to see need 
Rental arrangem ent and lack 

of landowner's cooperation 
Insufficient rough age

consuming livestock 

lp ercent ) 
p ercent ) 
percent ) 

( percent ) 
( p ercent ) 
( percent ) 

!p ercent ) 
p ercent ) 
p ercent ) 

(pe rcent ) 
(acres ) 

( animal units) 

( percent ) 
( percent ) 
( percent ) 

(percent ) 
( percent ) 

( percent ) 

( p ercent ) 

Group 
mean 

3.4 
1.6 

63 
11 
26 

41 
3 3 
26 

74 
11 
15 

93 
262 

76.3 

59 
15 
26 

26 
0 

4 

15 

Sample 
m ean 
14.1 

2 .5 

33 
17 
50 

4 3 
34 
2 3 

65 
22 
13 

70 
214 

33.2 

49 
12 
39 

51 
42 

18 

37 
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TABLE C-6. OPERAT ORS' CHARACTERISTICS AND OBSTACLES 
ON 20 F ARMS WITH SOIL LOSSES BELOW THE SAMPLE MEAN 
AND WITH A TOPOGRAPHIC RATING OF 3 OR ABOVE, AND FOR 
ALL FIRMS IN A SAMPLE IN WESTERN IOWA, 1957. 

Item 
Soil loss per fann ...... . 
Topographic rating p er farm 
So il conservation distr ic t 
partic ipation 

Complete cooperator 
Initial cooperator 
Noncooperator . 

Operator~s estimate of 
seriousness of problem 

Major problem . . ... 
Somewhat of a problem 
No problem . . . . ... 

Days off-fa,m employment 
None .. 
1 to 159 ... 
160 and over . . . 

Operators with ability to 
borrow funds for erosion-
control practices ....... . 
Acres fann ed per operator 
An imal units per fann 
Type o f tenure 

Own er-operator 
Part-owner 
T enant . . ... 

Operator's obstacles 
eed for immediate income ... 

Custom and failure to see need 
Ren ta! arran~ement and lack 
of landowner s cooperation ... 
Insufficient roughage-

consuming livestock 

Units 
( tons per acre ) 
( index number) 

( p ercent) 
( percent) 
(p ercent ) 

( p ercent) 
(percent ) 
(percent ) 

( percent ) 
(percent ) 
(percent) 

(percent) 
(acres) 

( anim al units) 

( p ercen t ) 
( p ercen t ) 
( percent ) 

( percent) 
( percent ) 

( percent ) 

( percent ) 

Group 
mean 

8.6 
3.7 

75 
15 
10 

65 
30 

5 

45 
35 
20 

70 
252 

34.0 

45 
10 
45 

40 
0 

10 

40 

Sample 
mean 
14.l 

2.5 

33 
17 
50 

43 
34 
23 

65 
22 
13 

70 
214 

33.2 

49 
12 
39 

51 
42 

18 

37 

TABLE C-8. OWNERS' CHARACTERISTICS AND OBSTACLES ON 
SIX FARMS IN WESTERN IOWA WHERE SOIL LOSSES WERE 
BELOW 5 TONS PER ACRE IN 1957. 

Item Units 
Soil loss fJer fann . . . . . . . . . . . . . ( tons per acre) 
Topograp 1ic rating p er farm ( index number ) 
Soil conservation district 
partic ipation 

Comple te cooperator 
Initial cooperator 
Noncooperator 

Own er's estim ate of 
seriousness of problem 

Major problem ...... . 
Somewhat of a problem 
No problem . . . . . . . . . 

Owners w ith ability to borrow 
funds for erosion-control 
practices 
T ype of lease 

Cash-crop share ... 
Crop-livestock share 
Crop share 
Cash . . . . 

Own er~• obstacles 
Need for imm ediate incom e 
In sufficien t roughage-

consuming livestock 
Operator's obstacle of need 
for imm ediate income . . . .. ... 
Additional acres owned per owner 
Owners over 65 years of age 
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(percent ) 
( percent ) 
( percent ) 

(percent ) 
( p ercen t ) 
( percent ) 

(percent) 

(percent ) 
( percen t ) 
(percen t ) 
( percen t ) 

( p ercent) 

(percen t ) 

( percent) 
(acres) 

( p ercent) 

Group 
mean 

3.6 
1.7 

34 
33 
33 

17 
33 
50 

50 

83 
17 

0 
0 

50 

17 

33 
228 

83 

Sample 
mean 
15.4 

2.4 

31 
22 
47 

26 
41 
33 

88 

53 
33 

8 
6 

55 

31 

53 
391 
57 

TABLE C-7. OWNERS ' CHARACTERISTICS AND OBSTACLES ON 
SEVEN FARMS IN WESTERN IOWA WHERE OWNERS HAD NO 
EFFECTIVE OBSTACLES TO EROSION-CONTROL PRACTICES, 
1957. 

Item Units 
Soil loss per farm . . . . . . . . . . ( tons p er farm) 

Iirio;~-1~fe~~a~i~~{Jl ~if:rc:arm ...... ( index number ) 
partic ipation 

Complete cooperator ...... . . . 
Initial cooperator 
Noncooperator . . . . . . ..... 

Owner,s es tim ate of seriousness 
of problem 

Major proh lern . . . . . . 
Som ewh at of a p roblem 
No problem 

Owners with abil ity to borrow 
funds for erosion-con tro l 
practices . . 
Type of lease 

Cash-crop share . 
Crop-livestock share 
Crop-share 
Cash .... 

Owner,s obstacles 
Need for imm ediate income 
Insuffic ient roughage-

consuming livestock 
Operato r's obstacle of need 
for immediate income .. 
Additional acres owned 
p er owner . . . . . . . . . . . . 
Own ers over 65 years of age 

(percent ) 
( percent ) 
(percent ) 

(percent) 
( p ercent ) 
( percent ) 

( percent ) 

(percent ) 
(percen t ) 
(percent) 
( percent ) 

( percent ) 

( percen t ) 

( percent ) 

(acres) 
(percent) 

Group 
mean 

7.7 
2.8 

0 
43 
57 

29 
42 
29 

57 

71 
29 

0 
0 

29 

0 

29 

1,694 
57 

Sample 
m ean 
15.4 
2.4 

31 
22 
47 

26 
41 
33 

88 

53 
33 

8 
6 

55 

31 

53 

391 
57 

TABLE C-9. OWNERS' CHARACTERISTICS AND OBSTACLES ON 
NINE FARMS WHERE SOIL LOSSES WERE LESS THAN 14 .1 TONS 
PER ACRE AND TOPOGRAPHIC INDEX WAS 3 OR ABOVE IN 1957. 

Item Units 
Soil loss per farm ..... . 
Topographic rating per farm 
Soil conservation district 
partic ipation 

. . . ( tons per acre ) 
( index number) 

Complete cooperator 
Initial cooperator 
Noncooperator 

Own er's esti.I11ate of 
seriousness of problem 

M.a jor problem . . . . 
Somewhat of a problem 
No problem .. . ... .. .... . 

Owners with ability to borrow 
funds for erosion-control 
practices 
Type of lease 

Cash-crop share ... . 
Crop-livestock share g~h share . 

Owner's obstacles 
Need for .imm ediate income 
Insufficient roughage-

consmning livestock .. 
Operator 's obstacle of need 
for immediate income . . .... . . 
Additional acres owned per owner 
Owners over 65 years of age 

(percen t ) 
(percent) 
(percent ) 

(percent) 
(percent ) 
(percent ) 

(p ercent) 

(percent ) 
( p ercent ) 
( p ercent ) 
( percent ) 

( percent) 

(percent ) 

(v ercent ) 
(acres) 

( percent ) 

Group 
m ean 

7.9 
3.4 

11 
33 
56 

56 
11 
33 

67 

45 
55 

0 
0 

11 

56 

22 
702 

66 

Sample 
mean 
15.4 

2.4 

31 
22 
47 

26 
41 
33 

88 

53 
33 

8 
6 

55 

31 

53 
391 
57 
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