
105
_55
n0:765
:opi.

SOIL EROSION IN OREGON

Volume II:
Analysis of Results

Special Report 765
March 1987

Agricultural Experiment Station
Oregon State University, Corvallis



SOIL EROSION IN OREGON. VOLUME II: ANALYSIS OF RESULTS.

L. BOERSMA, R. G. MASON, D. FAULKENBERRY, J. D. ISTOK

This is the second of two volumes about
farmer and nonfarmer views of soil erosion in Oregon

AUTHORS: L. Boersma, Professor, Department of Soil Science; R. G.
Mason, Professor, Survey Research Center; D. Faulkenberry,
Professor, Department of Statistics; J. D. Istok, Assistant
Professor, Agricultural Engineering



FOREWORD

Farmers and nonfarmers, 500 in each group, were interviewed face-to-
face concerning knowledge, attitudes, beliefs, and assessments of soil
erosion on their farm or in the immediate area of their farm. The sample
was divided equally between the Willamette Valley and the Columbia Basin,
representing two distinctly different climatic and sociographic regions.
Questions were about the importance of soil erosion, knowledge of topic,
attitudes, and sources of information. Farmers were asked additional
questions about adoption of specific soil erosion control practices, year
of adoption, and problems, if any, experienced with each. Both groups
were asked questions about seriousness of soil erosion and steps that
should be taken to reduce it. They were also asked to indicate research
priorities.

In this volume group means for opinions and perceptions are shown.
Analyses of responses indicate that farmers as well as nonfarmers can be
classified into two groups referred to as the "Attitude" (AT) group, and
the "Don't Know" (DK) group. The AT group is knowledgeable about soil
erosion, the DK group is not.

This second volume of our report shows details of differences be-
tween the two groups. Farmers knowledgeable about soil erosion have a
higher rate of adoption of soil erosion control practices, score higher
on a knowledge test, and generally hold less extreme views of the prob-
lem. Farmers who have to deal with the problem of soil erosion on their
farms are knowledgeable, know what to do about the problem, and do take
action. They know where to find pertinent information and they make
rational economic decisions about the adoption of soil erosion control
practices. The percentage of the total number of nonfarmers in the
Attitude group is only 13 percent in the Willamette Valley, and 24 per-
cent in the Columbia Basin. The nonfarmers in the AT groups hold more
extreme views of issues pertaining to soil erosion and soil and water
quality. Members of these groups are highly educated, and use sources of
information with high frequency.
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SOIL EROSION IN OREGON. VOLUME II: ANALYSIS OF RESULTS

INTRODUCTION

The previous volume (Oreg. Agr. Exp. Sta., Special Report 764, May

1986) provided a rational for dividing the sample into two groups--those

who hold crystallized attitudes about soil erosion and those who do not.

The sample included farmers and nonfarmers living in the Willamette

Valley and in Eastern Oregon. The four subgroups were of equal size,

about 250 persons each.

Comparisons among the four groups were reported for a variety of

opinion measures--the likelihood of shortages of natural resources,

consequences of soil erosion, the use of information sources and, for the

sample of farmers, the adoption of soil erosion control practices. This

volume, Volume II, continues the analysis reported in Volume I.

The first chapter describes the soils and characteristics of rain-

fall of the Willamette Valley and the Columbia Basin. Climate, charac-

terized by rainfall and temperature, is an important factor pertaining to

the occurrence of soil erosion. Rainfall characteristics of the

Willamette Valley and the Columbia Basin are defined and compared with

respect to magnitude, average intensity, duration, and maximum intensity

of storm events.

The second chapter is concerned with "crystallized" attitude

effects. Results reported in Volume I showed that respondents can be

divided into two groups. One group holds "crystallized" attitudes and

another really doesn't have attitudes but have responded to opinion

questions in the survey anyway. Attitude holders are called the "AT"

group, the Don't Knows are called the "DK" group. Attitude holders are

more knowledgeable about soil erosion than the DK group, have thought

about the topic, have coherently organized information about the topic

and understand soil erosion issues in depth. The DK group has less

knowledge and many give "top of the head" responses when their opinions

are sought. Their opinions lack understanding and depth. Differences

between the two groups are marked and much of the analysis reported in

both volumes reports these differences.
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The third chapter deals with Attitude-Behavior (A-B) questions.

Analysis of attitude/behavior questions involves an evaluation of whether

or not the respondents who are knowledgable about soil erosion follow up

with appropriate actions, e.g. adoption of soil erosion control prac

tices, and whether or not, in taking actions, they seek advice from sub-

ject matter specialists, such as from the Extension Service or the Soil

Conservation Service. Frequency of adoption of soil erosion control

practices was evaluated as a function of the respondent's perceptions of

the likelihood of occurrence of shortages of natural resources, the

seriousness of consequences of soil erosion, and the seriousness of loss

of soil nutrients. Frequency of adoption of practices as a function of

the frequency of uses of sources of information and the respondent's

perceived quality of sources of information was also investigated.

The final chapter covers differences among the four sample groups

concerning three policy questions that relate to government actions to

promote soil erosion control. The first deals with regulation that

requires farmers to adopt erosion control practices. The second assesses

the belief that government should pay farms to conserve their soil. The

third studies the possibility that dollars used for price supports should

be diverted to pay for soil conservation measures.
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Figure 1. The monthly mean and mean maximum and minimum temperatures and
monthly rainfall and potential evaporation totals for Eugene and
Portland. a - max. temp.; b - mean temp.; c - min. temp.; d -
potential evapotranspiration (water need); e - precipitation.

The climate of the Willamette Valley is quite homogeneous. Although

the northern part of the valley is more accessible to marine air from the

west and to continental influences from the east through the Columbia

Gorge than the rest of the valley, local differences are small throughout

the valley. Winters are mild. The mean temperature in January is 5°C.

The summers have moderate temperatures with a July mean of 19 to 20°C.

Summer nights are cool with average minimum temperatures of 11 to 14°C.

The annual range of temperature is low for this latitude.

Most rainfall occurs during the period from September through April,

with the highest rates during December and January. The monthly precipi-

tation declines from January to become almost zero during July and

August. Following August the monthly rainfall rate increases again to

reach the December maximum. The amount of rainfall on the margins of the

Coast Range and on the foothills of the Cascades is a little bit higher

than on the valley floor as represented by the Salem data.

JFMAMJJASOND
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Figure 2. The monthly mean and mean maximum and minimum temperatures and
monthly rainfall and potential evaporation totals for Madras and
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The Columbia Basin is a high plateau east of the Cascade mountains

with a climate that is very different from that of the Willamette Valley.

The mountains cut off the flow of moist air from the west, thus moderat-

ing the influence of maritime air masses on temperatures and resulting in

a climate that is more continental with less rainfall and more extreme

temperatures than in the Willamette Valley. Precipitation events occur

only during about 60 days of the year. Annual rainfall amounts range

from 20 inches along the western margins of the Cascades and on some of

the uplands to less than 10 inches in some of the basins. Rainfall

amounts decrease from west to east. Monthly totals are about constant at

1.2 inches per month during the period from January through June, but are

lower during the summer. Mean temperatures during January are below

freezing on much of the plateau. During July mean temperatures range

from 15 to 20°C depending on elevation. The differences between maximum

and minimum temperatures are higher in the Columbia Basin than in the

Willamette Valley.



CLIMATOLOGICAL CHARACTERISTICS AND SOILS OF THE TWO REGIONS

Introduction

Soil erosion is caused by falling raindrops causing particle de-

tachment and by water flowing down sloping fields at a sufficiently high

velocity to dislodge additional soil particles and carry these to down-

hill locations and finally into streams and larger rivers. Water is

available for flow along the soil surface only when the rate of precipi-

tation exceeds the rate of infiltration.

It is therefore logical that the environment of the Willamette

Valley should be thought of as a region with soil erosion problems. The

area has high annual rainfall rates and high monthly rainfall rates

during the winter. Even though the valley floor is mostly flat, the hill

lands along the valley margins have steep slopes. Yet soil erosion

problems are more serious in the Columbia Basin, where the annual rain-

fall rate is lower.

This chapter starts with data about climate and rainfall character-

istics for the purpose of clarifying certain perceptions about the cli-

matic aspects of soil erosion. Included is general information about

monthly rainfall totals, average temperatures, and rainfall characteris-

tics including duration and intensity.

Monthly temperatures, precipitation, and precipitation data are

shown in Figures 1 and 2. The top part of each figure shows the annual

course of monthly maximum, minimum, and mean temperatures. The scale on

the left-hand side is in degrees Fahrenheit, and the one on the right-

hand side is in degrees Celsius. The lower part of each diagram shows

the average monthly precipitation and the average monthly potential

evaporation defined as the evaporation from a free water surface. The

difference between precipitation and potential evaporation is the excess

water that must be carried away through streams when the precipitation is

larger than the potential evaporation or the amount of water that must be

added by irrigation when the evapotranspiration exceeds the amount of

water from rainfall and storage in the soil.

Soils of the Columbia Basin and Willamette Valley have some similar-

ities. Mollisols with a xeric soil moisture regime and mesic soil
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temperature regime are common to both regions. However, precipitation is

considerably lower in the Columbia Basin and organic matter content of

surface horizons is generally less, especially in the Aridisols and

aridic Mollisols.

Soils, both on the Columbia Basin plateaus and on Willamette Valley

terraces and lower hills, formed mainly from silty deposits. However,

the Columbia Basin soils have mainly coarse-silty textures with less clay

than the fine-silty soils in the Willamette Valley. In addition, most of

the Willamette Valley soils on sloping foothills have clayey textures.

Although part of the cultivated soils in the Willamette Valley are on the

sloping foothills, a much higher proportion of the cultivated Columbia

Basin soils have a moderately sloping to steep topography.

The generally lower organic matter contents, combined with lower

clay content of the surface horizons results in higher erodibility for

the Columbia Basin soils. Greater erodibility, in conjunction with

dominantly more sloping topography, causes a greater inherent erosion

hazard for soils of the Columbia Basin compared to the Willamette Valley.

Climatic and cultural differences such as stronger winds, more frozen

ground, and less seasonal ground cover in the Columbia Basin are impor-

tant contributing factors to differences in erosion of soils in the two

regions.
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Rainfall Characteristics

Rainfall characteristics determine, in addition to soil character-

istics, the potential for soil erosion. Thus, differences in these

characteristics between the Willamette Valley and the Columbia Basin are

of interest. Survey results pointed to differences between the percep-

tions of the severity of the erosion problem in the two regions. Re-

spondents of the Columbia Basin perceive a more serious soil erosion

problem than respondents in the Willamette Valley.

To help interpret these differences in perception, a comparison was

made between the rainfall characteristics in the two regions. The char-

acteristics considered were maximum intensity, duration, average inten-

sity, and magnitude of individual storms or rainfall events. Comparisons

were based on measurements of hourly precipitation amounts made in

Portland, Salem, and Eugene for the Willamette Valley, and in Pendleton,

Oregon, and Walla Walla, Washington, for the Columbia Basin.

Hourly rainfall data were available for the period from mid-1948 to

December 31, 1979. This continuous record was divided into events by

using a definition of "event" based on rainfall characteristics. Precip-

itation events were defined as a period of rainfall separated from other

periods of rainfall by a "dry" period of six hours or longer, while dry

was defined as maximum intensity during the hourly period. Maximum

rainfall intensity, Im , was chosen as part of the event definition be-

cause of the interaction between rainfall intensity, infiltration rate,

and runoff. Separation time, S t , was chosen because of the importance of

antecedent rainfall and the internal drainage of the soil profile in

determining the hydrologic response of a watershed to subsequent rainfall

events.

The definition of event can be applied to hourly precipitation data,

and the characteristics that can be calculated for each of the events

thus defined include the duration, magnitude, average intensity, and

maximum intensity of events. Examples of calculations are shown in

Figure 3.

Rainfall characteristics are defined as follows:

Duration: length of the event in hours, from the first hour to the

last hour;
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Magnitude: total amount of precipitation that occurred during the

event summed over all hours;

Average intensity: average rate of precipitation

magnitude average intensity multiplied by duration;

Hours between events: total number of hours without rain separating

the beginning of the event from the end of the previous event; and

Maximum intensity: maximum rainfall during any one hour within the

event.

The 31-year database (1948-1979) was analyzed using the definition

of precipitation events by grouping together each series of hours for

which the maximum number of consecutive dry hours was less than six.

This definition is Im is 0.0 inches per hour and S t is six hours.

The application of this definition is demonstrated in Figure 4. The

precipitation event databases consist of all precipitation events satis-

fying the event definition that occurred within the 31.5-year series of

hourly precipitation measurements. This resulted in a total of 3,645

events at Portland, 3,500 events at Salem, 3,154 events at Eugene, 2,473

events at Pendleton, and 2,604 events at Walla Walla.

The characteristics of rainfall events for the two regions are

compared in Figures 4, 5, 6, and 7. The figures show quantiles of the

marginal distributions for selected characteristics. For example, the

open circle in Figure 4, defined as median magnitude, indicates the

number of events for which half have a lower magnitude and half the

events have a higher magnitude. The 0.75 quantile gives the magnitude

where 75% of the events have a lower magnitude and 25% have a higher

magnitude. The box encloses 50% or half of all the events. The circle

below the box shows the minimum value of the magnitude for the events and

the bar above the box shows the 0.90th quantile. The circles above the

boxes in Figures 5, 6, and 7 represent the 0.99th quantile.
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For the period of record, the number of rainfall events that was

identified for Portland was 3,645, for Salem, 3,500, and for Eugene,

3,154. In the Columbia Basin the number of events was 2,473 for

Pendleton, and 2,604 for Walla Walla. In the Willamette Valley the mean

magnitudes were 0.11 inches for Portland, 0.125 inches for Salem and

0.135 inches for Eugene. In the Columbia Basin the means were

0.06 inches for Pendleton and .08 inches for Walla Walla. The amount of

rain during each event in the Columbia Basin is about half of that in the

Willamette Valley.
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The same events were also compared on the basis of average rainfall

intensity. The average intensities were 0.018 in/hr for Portland,

0.020 in/hr for Salem, 0.022 in/hr for Eugene, 0.018 in/hr for Pendleton,

and 0.017 in/hr for Walla Walla. Average intensities are quite similar

in the two regions, with rates in the Columbia Basin only a little below

those in the Willamette Valley.

Thus far we have noted that the magnitude of rainfall during events

in the Willamette Valley is about twice as large as in the Columbia Basin

and that the average rainfall intensities in the two regions are about

the same.
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Storm events were compared on the basis of duration. The median

duration was 5.0 hours in Portland, 5.5 hours in Salem, 6.5 hours in

Eugene, 3.0 hours in Pendleton, and 4.0 hours in Walla Walla. Duration

of storms in the Columbia Basin is generally about half as long as in the

Willamette Valley. This agrees with the earlier observations that the

magnitude in the Willamette Valley is about twice as much as that in the

Columbia Basin, while average intensity in the Willamette Valley is about

the same as in the Columbia Basin. Note that

magnitude — (average intensity) x (duration).
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The mean maximum intensities were 0.05 in/hr for Portland,

0.05 in/hr for Salem, 0.06 in/hr for Eugene, and 0.03 in/hr for both

Pendleton and Walla Walla. Maximum intensities in the Willamette Valley

are about twice as high as those in the Columbia Basin.

Precipitation events in the Willamette Valley have a higher maximum

intensity, last about twice as long, have about the same average inten-

sity, and have about twice as much precipitation as in the Columbia

Basin. Based on these data, there is no indication of a condition that

should result in higher rates of soil erosion in the Columbia Basin than

in the Willamette Valley. On the contrary, rainfall events of the

Willamette Valley provide a higher potential for soil erosion.
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Soil Characteristics 

Dr. G. H. Simonson, Department of Soil Science

Willamette Valley soils have a mesic soil temperature regime and a

xeric (aquic if poorly drained) soil moisture regime. Soils on the

floodplains and stream terraces are dominantly nearly level, deep, silty,

and well drained. These moderately dark colored, slightly acid soils are

Mollisols. Soils on the broad valley floor terraces, formed from silty

lacustrine deposits, are well drained to somewhat poorly drained, moder-

ately acid Mollisols and poorly drained, strongly acid Alfisols. Upland

soils on foothills bordering the valley floor are quite varied- Those on

lower hills surrounding the central and northern valley are deep

Mollisols and Alfisols formed in silty mantles. Other foothill soils are

mostly reddish, strongly acid, clayey Ultisols and Alfisols. Some of the

upland soils are shallow and/or stony. Most soils in the Willamette

Valley have moderately high amounts of organic matter in surface hori-

zons.

The Columbia Basin in Oregon includes sandy basin lowlands bordering

the Columbia River, and loess-mantled basalt plateaus extending south and

east to the Blue Mountains. Soils of the basin and the lower plateaus

have an aridic soil moisture regime; the remainder of the plateau soils

are xeric. The soil temperature regime is mesic. Deep, excessively

drained, loamy sand and sand textured soils on the smooth to undulating

sand plains and rolling sand dunes are Entisols. Other sandy soils with

a hardpan, and sandy loam or silt loam, light colored soils are

Aridisols. Somewhat darker colored, coarse-silty, aridic Mollisols occur

on the portion of the loess mantled plateau bordering the lower lying

Aridisols. With increasing elevation to the south and east, the loess-

mantled plateau is generally more dissected, with steeper and longer

slopes. Precipitation is somewhat greater in the xeric zone, giving rise

to darker-colored, slightly acid Mollisols. The loess thickness de-

creases in a southerly direction and clay content increases. On plateau

tops, deep, coarse-silty soils in the north are succeeded by moderately

deep and shallow, fine-silty soils further south. The steep side slopes

generally have shallow and/or stony soils. In an easterly direction, the

same succession occurs, except that the loess is deeper and thus, deep

soils predominate, except on steep south slopes.
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Summary

Rainfall characteristics in the Willamette Valley and Columbia Basin

regions were compared. The comparison was made by dividing rainfall into

events where an event is defined as an uninterrupted period of rainfall

separated from other periods by a certain number of hours without rain-

fall. Each event then can be characterized by its duration, total amount

of rainfall during the event, maximum intensity, and average intensity.

The comparison showed that precipitation events in the Willamette

Valley have a maximum intensity which is about twice as high as in the

Columbia Basin, that the rainfall events in the Willamette Valley last

about twice as long as in the Columbia Basin, that the rainfall events in

the Willamette Valley and in the Columbia Basin have the same average

intensity, and finally that rainfall events in the Willamette Valley

produce about twice as much precipitation as those in the Columbia Basin.

Thus, rainfall events of the Willamette Valley provide a higher potential

for soil erosion than those in the Columbia Basin.

Soils of the Willamette Valley are as easily eroded as those of the

Columbia Basin when rainfall hits a freshly plowed field with a suffi-

ciently steep slope There are differences between the two regions,

however. The soils in the Columbia Basin developed from loess deposits

on plateaus. Loess is more easily eroded.

It was not the purpose of the survey to establish the relative ease

with which soil erosion occurs in the two regions. When reading this

report, however, it is useful to have a concept of differences between

the erosion-causing conditions in the two regions. The higher rainfall

in the Willamette Valley with its storms with higher intensity than in

the Columbia Basin does favor more highly erosive conditions. On the

other hand, soils in the Columbia Basin are more easily eroded than those

in the Willamette Valley. Data in Volume 1 of this report (Special

Report No. 764, May 1986) suggest that a more erosion-prone environment

exists in the Columbia Basin.
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CHARACTERISTICS OF AT AND DK GROUPS

Major differences in demographic characteristics and in opinions

about soil erosion were reported in Volume I between AT and DK groups.

The differences were so persistent and in the expected direction that an

analysis was continued between farmers in the two attitude groups.

Additional analysis of the demographic profile of the two groups are

expected to provide additional insight into the makeup of the groups.

For instance, we are interested in learning if AT farmers have greater

cognitive skills (reflected by more years of formal education), are

farming larger areas of different soil types (noting greater management

responsibility), or farm soils that are considered more erosion-prone

than DK farmers, thereby explaining their greater interest in soil

erosion.

A second analysis focuses on the consistency among opinion respons-

es. Results reported in Volume I showed opinion differences between

farmers in the two attitude groups. We also expect the AT group also to

show more stable response patterns among opinion questions that should

"hang together" in a consistent fashion. For instance, AT farmers should

consider soil erosion a more serious issue, one that if not controlled

will lead to serious topsoil losses, serious losses in soil nutrients

and, eventually, to a long-term decrease in crop production. A number of

approaches are used to investigate opinion consistency and the results

point to a pattern that one should expect from persons who hold well-

established attitudes.

Comparisons of Characteristics 

The procedure for separating respondents into

a group with crystallized attitudes (AT group) and

tallized attitudes referred to as the "don't know"

described in Volume I (Special Report No. 764, pp.

held by these two groups regarding several aspects

were reported in Volume I. It is clear from those

AT and DK groups, i.e.

a group without crys-

group (DK group) was

6-9). Perceptions

of soil erosion also

results that the two
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groups hold quite different perceptions about soil erosion and about

consequences of erosion with respect to soil productivity, water quality,

and downstream effects. Here, our concern is with explanations for the

differences in perceptions between the two groups.

Respondents of the AT and DK groups were compared with respect to

area farmed, total area of the farm in crops, total farm area owned or in

the process of being purchased, total area of the farm rented, number of

landlords, level of education, age, and number of years lived in the

community. Results are shown in Tables 1 and 2; Table 1 shows raw survey

scores, and Table 2 reports relative values obtained by setting the value

for the DK group in each category equal to 100 and then scaling the.

values for the AT group. For example, in the Willamette Valley the areas

farmed are 428 acres and 594 acres for DK and AT groups, respectively.

Setting 428 equal to 100 acres makes the 594 acres equal to 139 on this

relative scale.

The AT respondents farm more land than the DK respondents. The

difference between groups is greatest in the Columbia Basin. Both AT and

DK respondents in the Willamette Valley have nearly all land farmed in

cropland, but the AT farmers have a higher percentage of area farmed in

crops, rent more of their farmland, and have more landlords than the DK

farmers do. AT farmers also have more years of schooling and are younger

than DK farmers.

Results are similar for both geographic regions, but the differences

are larger in the Columbia Basin. Differences between the Willamette

Valley and the Columbia Basin are that the Columbia Basin farmers in the

AT group own more land relative to the farmers in the DK group (Table 2;

128 acres in WV vs 184 acres in CB) and that the AT farmers in the

Willamette Valley rent more of their farmland (Table 2; 172 vs

155 acres), and have more landlords.

In the Willamette Valley AT farmers have about one more year of

schooling and in the Columbia Basin they have about two more years of

schooling than DK farmers. Nonfarmers of the AT group in the Willamette

Valley have nearly two years more schooling than the equivalent group in

the Columbia Basin. Nonfarmers of the AT group in the Willamette Valley

have over four years more schooling than nonfarmers in the DK group.
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In evaluating these results it must be remembered that the AT and DK

grouping was the result of a filter that , evaluated attitude crystalliza-

tion of soil erosion. The comparisons in Table 1 show that the: AT

farmers farm the most land and are slightly better educated.

ask, "Have these farmers obtained the bigger farm as a result of know-

ledge about soil erosion (AT grouping) or are they more knowledgeable

about soil erosion because they have bigger farms? Opinion holders (AT

groups) seem to be the more progressive farmers in the community. They

are probably better managers, make better judgments, and have better

cognitive skills. It is possible that they achieved knowledge about soil

erosion as part of their overall development and work activities. Later

chapters will show that AT farmers also use more soil management prac-

tices than DK farmers. These observations are made here to alert the

reader about differences between AT and DK respondents and to possible

reasons for these differences.
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Table 1. Comparisons between AT and DK groups for respondents in the
Willamette Valley and the Columbia Basin using survey scores

Category
Willamette Valley Columbia Basin

AT DK AT DK

Area farmed (acres) 594 428 2371 1629

Cropland area (acres) 570 420 1844 1107

Cropland area (% of area farmed) 96 98 78 68

Area owned or buying (acres) 348 272 1578 858

Area owned (% of area farmed) 59 64 67 53

Area rented (acres) 300 175 1651 1069

Area rented (% of area farmed) 51 41 70 66

Number of landlords 4.24 3.61 3.07 2.07

Level of education (group mean)
Farmers 5.89 5.56 6.70 5.76

Nonfarmers 8.03 5.94 6.12 5.37

Age (years)
Farmers 42.6 44.3 46.1 47.9

Nonfarmers 39.7 37.6 39.7 38.8

Number of years in community
Farmers 34.7 32.6 36.7 39.7

Nonfarmers 17.9 16.7 23.5 19.4

Willingness to take risks (group mean) 2.04 2.20 2.28 2.44

Table 2. Comparisons between AT and DK groups for respondents in the
Willamette Valley and the Columbia Basin, using relative scores
based on setting DK group scores equal to 100 percent

Category
Willamette Valley Columbia Basin

AT DK AT DK

Area farmed 139 100 146 100

Cropland area 136 100 167 100

Area owned or buying 128 100 184 100

Area rented 172 100 155 100

Number of landlords 118 100 148 100

Level of education
Farmers 106 100 116 100

Nonfarmers 135 100 114 100

Age
Farmers 97 100 95 100

Nonfarmers 105 100 102 100

Number of years in community
Farmers 106 100 93 100

Nonfarmers 107 100 121 100
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AT vs DK Grouping and Soil Associations 

Table 3.	 Number of farmers with
as percent of total sample.1

land in various soil categories

Percent of respondents Average area
Soil category AT	 DK AT	 DK

acres acres
Willamette Valley

River bottom 31 34 221 150
Well drained 64 70 291 237
Poorly drained 50 52 285 227
Hill soils 32 20 309 317

Columbia Basin

Quincy-Winchester 2 5 1108 3686
Roloff-Prosser 1 0 233 0
Sagehill-Warder 8 10 927 308
Ritzville 30 10 1473 984
Walla Walla 35 32 1337 871
Condon-Morrow 30 17 1576 1139
Wamic-Cherryhill 9 17 235 264
Simas-Tubbs 1 0 467 0

ltecause most farmers have land in several soil categories, the
percentages do not add up to 100 percent.

The expectation was that farmers in the AT group would have most of

their land on soils with the highest soil erosion potential. In the

Willamette Valley the percent of respondents is about the same in each

soil category, except that a higher percentage of AT farmers use erosion-

prone "hill soils."

In the Columbia Basin the Ritzville, Walla Walla, and Condon-Morrow

associations are considered to have high erosion potential. The percent-

ages of respondents that farm land in these soil associations are higher

for the AT group than for the DK group.

Although there is some indication that AT farmers have more land

where serious soil erosion problems may be expected, the trend is not

conclusive. The AT vs DK grouping is not clearly associated with soil

types.
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Consistency of Perceptions by AT and DK Groups 

An attempt was made to determine whether the responses to survey

questions were consistent; specifically for those questions dealing with

soil erosion and with the consequences of soil erosion on soil fertility

and soil productivity. For example, Question 6a asks about the serious-

ness of loss of topsoil, Question 6g asks about the seriousness of loss

of soil nutrients, and Question 6d asks about seriousness of a long-run

decrease in crop production. The results were analyzed to determine if

the perceptions about each of these consequences were consistent. For

example, perceptions about consequences of loss of topsoil and loss of

soil nutrients should be similar, since the soil that is removed by

erosion is the topsoil which contains large amounts of plant nutrients.

It is also logical to expect that those who perceive a serious problem

with these two items should perceive a long-run decrease in crop produc-

tion to be serious as well. Also, Question li asked whether or not the

occurrence of a shortage of good land for producing food is likely to

occur. We checked the responses of those who perceive loss of topsoil

and loss of nutrients to be a serious problem to see if the respondents

also perceive the occurrence of a shortage of good land for producing

food likely to occur. Evaluation of the consistency of responses to the

following questions was made:

la likelihood of occurrence of shortage of food

li likelihood of occurrence of shortage of good land for producing

food

6a seriousness of loss of topsoil

6d seriousness of a long-run decrease in crop production

6f seriousness of a long-run decrease in profitability of farming

6g seriousness of loss of soil nutrients

llf response to statement: food will become more scarce and expen-

sive unless soil erosion is reduced

lli response to statement: unless soil erosion is controlled to a

greater extent than it presently is, yields will decrease quite

a bit in the next ten to twenty years

12 perceptions of increase or decrease in rate of soil erosion in

the immediate area of farm
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12c perceptions of seriousness of soil erosion in immediate area of

farm

Comparisons Between AT and DK Groups 

As a first step in the evaluation of consistency, we compared re-

sponses from AT and DK groups. Tables 4, 5, 6, and 7 show group means

for the AT and DK groups in four categories (farmers and nonfarmers in

the Willamette Valley and Columbia Basin) and the differences between the

AT and DK groups. A consistent difference of about half a scale unit was

found between AT and DK groups. The DK group always had the lower score,

reflecting a lesser concern about problems associated with soil erosion.

There are two exceptions to this general trend: Qla for CB farmers

and Q12 for CB farmers and nonfarmers. Qla asked about the likelihood of

occurrence of a shortage of food. For this question, the differences

between AT and DK groups were small for all response categories. The

question was asked at the start of the survey before problems of soil

erosion were brought up. It may have been difficult for the respondents

to perceive problems of shortage of food arising, particularly since the

survey was conducted during a time when surpluses of agricultural commod-

ities were large.

The second question that yielded responses different from the

general trend was Q12. This question asked whether the rate of soil

erosion in the immediate area of the respondent's farm or residence was

increasing or decreasing. Differences between AT and DK groups in the

Willamette Valley were very small. In the Columbia Basin the DK groups

had the higher score, indicating that these respondents perceive the

problem of soil erosion to be getting worse rather than improving.

Because these two questions did not seem to follow the general

trend, they were not included in the next step of the analysis, which

consisted of preparing graphs of DK scores as a function of AT scores

(Figures 8, 9, 10, and 11). A least square analysis was used to find the

equation that best describes the relationship between AT and DK scores.

These functions are shown on the graphs. The relationship is a straight

line in all comparisons with a slope equal to one (or very close to one)
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and with a negative intercept indicating that the AT scores are always

higher than the DK scores.

The fact that the slopes are equal (or nearly equal) to unity indi-

cates internal consistency in responses. The constant difference between

AT and DK scores is indicated by the length of the line segment marking

the displacement from the broken line, describing the 1:1 relationship.

The smallest difference, 0.31 scale units, was for farmers in the

Willamette Valley. The difference between AT and DK groups for farmers

in the Columbia Basin was 0.48 scale units. For nonfarmers the differ-

ence was 0.49 scale units in the Willamette Valley and 0.36 scale units

in the Columbia Basin. Thus, in general, the difference between AT and

DK scores is almost equal to half a scale unit.
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Table 4. Group means and differences between AT and DK groups for
Willamette Valley farmers

WV farmers 
AT	 DK	 AT-DK

li	 ...shortage of good land
6a lass of topsoil
6d long-term decrease in soil productivity
6f long-term decrease in profitability...farming
6g loss of soil nutrients
llf food will become scarce... unless...
lli yields will decrease... unless...
12c how serious is soil erosion...
la	 ...shortage of food
12 increase or decrease in rate of erosion

2.55 2.43 0.12
2.55 2.09 0.46
2.07 1.61 0.46
2.35 2.16 0.19
2.35 2.18 0.17
3.68 3.29 0.39
2.97 2.72 0.25
1.99 1.58 0.41
1.57 1.50 0.07
2.83 2.83 0.00

mean (AT-DK) - 0.31; stand. dev. - 0.14

2.80

WV-AT-F

Figure 8. Relationship between AT and-DK group means shown in Table 4
except for Qla and Q12
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Table 5. Group means and differences between AT and DK groups for
Willamette Valley nonfarmers

WV nonfarmers
Question

li	 ...shortage of good land
6a loss of topsoil
6d long-term decrease in soil productivity
6f long-term decrease in profitability...farming
6g loss of soil nutrients
llf food will become scarce... unless...
11i yields will decrease... unless...
12c how serious is soil erosion...
la	 ...shortage of food
12 increase or decrease in rate of erosion

AT DK AT-DK

3.66 2.89 0.77
3.25 2.60 0.65
2.83 2.49 0.34
3.26 2.72 0.54
3.29 2.86 0.43
4.50 3.99 0.51
3.94 3.69 0.25
2.43 2.03 0.40
2.63 2.36 0.27
3.46 3.23 0.23

mean (AT-DK) - 0.49; stand. dev. - 0.17

2.80
	

3.60
	

4.40
	

5.20

WV-AT-NF

Figure 9. Relationship between AT and DK group means shown in Table 5
except for Qla and Q12

25



CB farmers
Question	 AT	 DK	 AT-DK

li	 ...shortage of good land
6a loss of topsoil
6d long-term decrease in soil productivity
6f long-term decrease in profitability...farming
6g loss of soil nutrients
llf food will become scarce... unless...
lli yields will decrease... unless...
12c how serious is soil erosion...
la	 ...shortage of food
12 increase or decrease in rate of erosion

2.24 2.12 0.12
3.27 2.56 0.71
2.74 1.90 0.84
3.02 2.46 0.56
2.83 2.23 0.60
3.86 3.71 0.15
3.38 2,92 0.46
2.31 1.93 0.38
1.42 1.59 -0.17
2.34 2.73 -0.39

Table 6. Group means and differences between AT and DK groups for
Columbia Basin farmers

mean (AT-DK) - 0.48; stand. dev. - 0.25

Figure 10. Relationship between AT and DK group means shown in Table 6
except for Qla and Q12
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Table 7. Group means and differences between AT and DK groups for
Columbia Basin nonfarmers

CB nonfarmers
Question

li	 ...shortage of good land
6a loss of topsoil
6d long-term decrease in soil productivity
6f long-term decrease in profitability...farming
6g loss of soil nutrients
llf food will become scarce... unless...
lli yields will decrease... unless...
12c how serious is soil erosion...
la	 ...shortage of food
12 increase or decrease in rate of erosion

AT DK AT-DK

2.78 2.50 0.28
3.43 2.96 0.47
2.70 2.26 0.44
3.16 2.62 0.54
3.25 2.84 0.41
4.08 3.85 0.23
3.67 3.45 0.22
2.61 2.31 0.30
2.25 2.05 0.20
2.76 2.96 -0.20

mean (AT-DK) - 0.36; stand. dev. - 0.12

3.40
	

3.80
	

4.20

CB-AT-NF

Figure 11. Relationship between AT and DK group means shown in Table 7
except for Qla and Q12
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Standard Scores 

Questions regarding opinion in Tables 4 through 7 involved different

response alternatives, and the possibility exists that comparisons be-

tween AT and DK means are not comparable among items. For instance,

response alternatives to the "shortage" questions (Qla,i) were "very

likely," "somewhat likely," "not sure," somewhat unlikely" or "very

unlikely." Response alternatives to the soil erosion "problem" questions

(6a,g) were "serious problem," "moderate problem," "slight problem," or

"not a problem at all." Responses to the llf and lli questions were of

the agree-disagree type.

Responses were transformed to standard or "z" scores so that the

items all had the same mean (0) and standard deviation (1) for the total

sample. Only responses from farmers were analyzed. The z-scores for the

AT and DK groups (Table 8) show that the means for Qla and Qli are equal

to 0, indicating no difference between the two groups. Small differences

between means also were observed for Willamette Valley and Columbia Basin

farmers (Tables 4 and 6). All the other means are positive for the AT

group and negative for the DK group, with the exception of the means for

Q12. These results confirm the earlier observation that responses for

Q12 are not consistent with responses to other questions. A positive

standard score indicates that the problem is perceived to be more serious

than indicated by a neutral position.

The observed differences confirm that the AT group consistently

views soil erosion issues as more serious than the DK group.

Factor Analysis of z-Scores

The z-scores of AT and DK groups were factor analyzed in a final

effort to examine the internal consistency of responses within the two

groups. The analysis so far has shown that consistency within both

groups is remarkably similar but that AT respondents, as a group, view

soil erosion as more serious than DK respondents. A factor analysis

should support this general observation by showing the same basic factor

structure for each group. Intercorrelations among the items were
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subjected to a multiple factor analysis and the factors rotated orthogo-

nally. Sorted, rotated factor loadings are presented in Tables 9 and 10.

Four factors were extracted for each group, and the same pattern was

observed for the first three factors. The VP value is the variance

explained by the factor. Rotated loadings are the correlations of the

variables with the factors. For instance, the first factor explains the

most variance for both groups (2.98 and 2.83, respectively). Significant

loadings are reported on that factor for Q6a, Q6f, Q6g, Q6d, Q12c, and

Qlli. For the second factor, significant loadings are reported for items

Qllf and Qlli. Significant loadings for items Qla and Qli are reported

for the third factor. Significant loadings for Q12 and Ql2c are reported

for the fourth factor, the least important one. However, the pattern is

not the same for AT and DK groups. The lack of consistency for Q12 re-

sponses, already observed, is supported by the factor analysis as well.

Similar structures for the first three factors lend additional support to

the view that respondents in both groups responded consistently.

Table 8. Standard scores (z scores) for AT and DK groups of farmers
with Willamette Valley and Columbia Basin combined

Question

la	 ...shortage of food
li	 ...shortage of good land
6a	 loss of topsoil
6d long-term decrease in soil productivity
6f long-term decrease in profitability...farming
6g loss of soil nutrients
llf food will become scarce... unless...
lli yields will decrease... unless...
12	 increase or decrease in rate of erosion
12c how serious is soil erosion...

AT DK

-0.01 +0.01
+0.00 -0.01
+0.19 -0.48
+0.20 -0.50
+0.13 -0.33
+0.13 -0.32
+0.11 -0.28
+0.12 -0.30
-0.08 +0.19
+0.18 -0.45
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Table 9. Sorted, rotated factor loading pattern for standard scores
pertaining to AT farmers in Willamette Valley and Columbia Basin

Factors
II III IV

.811 .000 .000 .000

.803 .000 .000 .000

.802 .000 .000 .000

.796 .000 .000 .000

.559 .000 .000 .438

.000 .849 .000 .000

.261 .772 .000 .000

.000 .000 .795 .000

.000 .000 .757 .000

.000 .000 .000 .905
2.978 1.472 1.295 1.060

Question

6f long-term decrease in profitability
6a loss of topsoil
6g loss of soil nutrients
6d long-term decrease in soil productivity
12c how serious is soil erosion...
llf food will become scarce... unless...
lli yields will decrease... unless...
la	 ...shortage of food
li	 ...shortage of good land
12 increase or decrease in rate of erosion

VP

Table 10. Sorted, rotated factor loading ,pattern for standard scores
pertaining to DK farmers in Willamette 'Valley and Columbia Basin

Question
Factors

II III IV

6d long-term decrease in soil productivity .818 .000 .000 .000
6a loss of topsoil .780 .000 .000 .000
6g loss of soil nutrients .763 .000 .268 .000
6f long-term decrease in profitability .712 .000 .000 .000
12c how serious is soil erosion... .559 .000 .000 -.261
llf food will become scarce... unless... .000 .874 .000 .000
lli yields will decrease... unless... .306 .732 .000 .000
li ...shortage of good land .000 .000 .793 .000
la ...shortage of food .000 .000 .771 .000
12 increase or decrease in rate of erosion .000 .000 .000 .912

VP 2.831 1.458 1.379 1.101
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Consistency Between Perceptions and Actions 

Perceived Seriousness of Soil Erosion

Perceptions of seriousness of soil erosion were addressed by the

question:

How serious is soil erosion in the immediate area of your
farm? Very serious / Quite serious / Not too serious / Not
serious at all.

Table 11. Number of practices adopted by farmers as a function of
perception of seriousness of soil erosion in immediate area of farm
(Q12c)

Willamette Valley	 Columbia Basin_
Category	 AT	 DK	 AT	 DK

Not at all serious 2.52 1.58 2.88 2.00
Not too serious 2.59 1.74 4.34 2.50
Quite serious 2.14 2.13 5.18 6.33
Very serious 2.86 2.33 7.00 4.00

Table 11 shows the number of practices adopted by respondents who indi-

cated that they considered the problem not at all serious, not too seri-

ous, quite serious, or very serious. Results are shown for AT and DK

groups in the Willamette Valley and in the Columbia Basin. Farmers in

the AT groups adopted more practices than farmers in the DK groups in

both of the regions.

The more serious the problem is considered, the more practices are

being used, particularly in the Columbia Basin. The increase in the

number of practices being used with an increase in the perceived seri-

ousness of the problem occurs both in the Willamette Valley and in the

Columbia Basin, but more consistently in the Columbia Basin. The trend

that more practices are being used as the problem is perceived to be more

serious occurs within both AT and DK groups.
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Perceived Consequences of Use of Practices

Assessment of perceived consequences of the implementation of soil

erosion control practices was evaluated by the question

"During the past 5 years, do you think soil erosion in the
immediate area in which the land you farm is located has
increased substantially, increased slightly, stayed about the
same, decreased slightly, or decreased substantially."

Table 12. Number of practices adopted by farmers in the Willamette
Valley and the Columbia Basin as a function of perception of
changes in rate of soil erosion in immediate area of farm (Q12a)

Willamette Valley	 Columbia Basin
Category AT DK AT DK

Decreasing substantially 3.6 1.4 5.2 1.3
Decreasing slightly 2.8 1.9 4.9 2.5
Same 2.4 1.8 3.7 2.9
Increasing slightly 2.5 1.5
Increasing substantially 2.0 1.0

Table 12 shows the numbers of practices being used by farmers in each of

the categories: decreasing substantially, decreasing slightly, stayed

about the same, increasing slightly, or increasing substantially. In the

Willamette Valley, as well as in the Columbia Basin, the number of prac-

tices being used increased as the problem was perceived to be decreasing.

The number of practices adopted by the farmers in the AT group was

substantially higher than the number adopted by farmers in the DK group.

The number of practices adopted by the farmers in the DK groups did not

show the consistent increase with perception of decrease in the rate of

soil erosion as it did with the AT farmers.

These results suggest that farmers who have experienced a soil

erosion problem have assessed the problem and implemented appropriate

measures to ameliorate the problem. These farmers perceive that the

measures they have implemented have had success. These results suggest

that soil erosion is not a problem of the same intensity everywhere. It

varies from farm to farm and from region to region. Farmers who
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acknowledge existence of the problem have implemented appropriate mea-

sures and have perceived success with these measures.

Perceptions of Loss of Topsoil and Number of Practices Adopted

The number of practices that farmers adopt is also correlated with

the perception of seriousness of loss of topsoil. This was ascertained

by responses to the question:

"It has been argued that soil erosion from Oregon farms causes
loss of topsoil. Please tell me if you think it is a serious
problem, a moderate problem, a slight problem, or not a problem
at all for the immediate area in which the land you farm is
located."

Table 13. Number of practices adopted as a function of perception of
degree of problem caused by loss of topsoil (Q6a)

	

Willamette Valley	 Columbia Basin 

Category	 AT	 DK	 AT	 DK

Not a problem 2.04 1.45 3.11 1.75

Slight problem 2.30 1.87 3.26 3.25

Moderate problem 2.80 2.10 4.11 2.86

Serious problem 2.93 1.67 5.41 3.21

The more serious the loss of topsoil is perceived to be, the more

practices are being used by farmers in the AT groups both in the

Willamette Valley and in the Columbia Basin.

Farmers in the DK groups use fewer practices than farmers in the AT

groups and the number of practices does not increase with a perceived

increase in the seriousness of the problem.
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Summary

An important finding of the survey is the existence of the two

respondent groups referred to as the "Attitude" (AT) group and the "D

know" (DK) group, where the AT group consists of respondents who are

knowledgeable about soil erosion and the DK group consists of respondents

less knowledgeable about soil erosion. The AT group has crystallized

attitudes, meaning that respondents, in this group have more knowledge and

have thought about the problem of soil erosion and have acted according

to these opinions. Results indicate that the two groups hold quite

different perceptions about soil erosion and about consequences of soil

erosion with respect to soil productivity, water quality, and downstream

effects.

Respondents in the AT group consistently view soil erosion issues as

more serious than the DK group. This was confirmed by a standard score

analysis. Responses to several questions were transformed to standard or

z-scores so that responses to the different questions all had the same

mean (0) and standard deviation (1) for the total sample.

A further analysis showed strong consistency in the perceptions by

the AT and DK groups. Perceptions about consequences of loss of topsoil

and loss of soil nutrients, for example were similar. Furthermore,

respondents who perceived these two problems to be serious also perceived

a long-term decrease in crop production.

Farmers in the AT group have different characteristics than farmers

in the DK group. The AT respondents farm more land, have a higher per-

centage of their land in crops, own or are buying more land, rent more

land, and have more landlords. The AT farmers have gone to school a

little longer, but they are about the same age and have lived about the

same number of years in the community as the DK farmers.

Differences between the AT and DK groups could not be explained on

the basis of soil characteristics or rainfall characteristics.

AT farmers used more practices for the control of soil erosion and

the number of practices being used increased as the problem of soil

erosion was perceived to be more serious. AT farmers perceived the

problem of soil erosion to be decreasing more as more practices were

being used. AT farmers made more frequent use of technical sources of

information.
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Differences between the two groups are consistent throughout the

analysis. They point to a pattern of attitudes within the AT group that

links beliefs about the seriousness and impact of soil erosion on soil

and water quality and eventually on crop production. Erosion is per-

ceived to be manageable and AT farmers have taken the steps to reduce its

impact. DK farmers do not seem to have a coherent set of beliefs that

justify the management of erosion appreciably and they report adopting

fewer control practices.
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THE ATTITUDE/BEHAVIOR QUESTION

Introduction

Social scientists have noted for some time that improvement in

attitude measurement is a promising avenue for enhancing Attitude-

Behavior relationships. The low correlations frequently reported are

counterintuitive to what one expects. The present investigation affords

an opportunity to relate what we consider an improved approach for atti-

tude measurement to behavior, the self-reports of adoption of soil ero-

sion control practices by farmers in our sample.

A-B relationships are tested on a host of issues to learn if those

who hold what we consider crystallized attitudes (the AT group) has

adopted more practices. The opinion responses tested include a diverse

set of topics, such as perceived shortages of natural resources, the

consequences of soil erosion on one's farm, the use farmers make of

information from a variety of sources, the perceived quality and relia-

bility of information they obtain and the demographic patterns of farmers

who adopt and who do not adopt erosion control practices.

Adoption of Practices 

The question in this section can also be stated as follows: Do

respondents of the AT group follow up on their perceptions and knowledge

about soil erosion with consistent actions? After adopting certain

management practices, do farmers evaluate the consequences of this

action? For example, does a farmer who has adopted practices to control

soil erosion perceive the rate of soil erosion to have decreased?

The attitude or opinion state of respondents about soil erosion were

obtained by asking questions about knowledge of the problem. The be-

havior of respondents was determined by asking questions about the adop-

tion of management practices that control soil erosion. Respondent's

perceptions about the consequences of adoption of management practices

were determined by asking questions about the severity of the soil ero-

sion and about perceived increases or decreases in the rate of soil ero-

sion during the past decade.
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Table 14 shows the percentages of respondents in AT and DK groups

using various farming practices. Some of the practices are specifically

for the control of soil erosion, while others are not. The practices are

listed in the order of highest frequency of use by the AT farmers.

Differences in frequency of use between AT and DK groups are shown in the

column (AT-DK). The AT farmers use each of the practices with a higher

frequency than the DK farmers, both in the Willamette Valley and in the

Columbia Basin, except for "cover crops" and "windstrips" in the Columbia

Basin.

The differences between AT and DK groups in the frequency of use are

greatest for practices that control soil erosion.

Generally, the differences between the two groups are smaller in the

Willamette Valley. This may be so because soil erosion is less severe in

the Willamette Valley than it is in the Columbia Basin.

Soil erosion control practices such as "seeding on the contour,

"strip cropping," "grassed waterways," "sediment basins," and "terraces"

are used very little or hardly at all in the Willamette Valley. Never-

theless, even in the Willamette Valley the frequency of use is higher by

the AT group than by the DK group. Frequency of use is higher in the

Columbia Basin than in the Willamette Valley: for "seeding on the

contour," 55 vs 27%; "strip cropping, grassed waterways," 27 vs 18%;

"terraces," 43 vs 4%; and "sediment basins," 33 vs 9%.

In the Columbia Basin soil erosion control practices are used with

higher frequency by farmers in the AT group than by farmers in the DK

group: for "sediment basins," 33 vs 7%; "stubble mulch fallow," 54 vs

29%; and "terraces," 43 vs 10%.

The frequency of use of minimum tillage should be evaluated sepa-

rately. Minimum tillage usually is thought of as a soil erosion control

practice, but it is also used as a desirable agronomic practice that

allows farmers to maximize returns. Farmers practice minimum tillage

with a higher frequency in the Willamette Valley than in the Columbia

Basin: in the AT group, 35 vs 29%; and in the DK group, 27 vs 10%. The

percentages of adoption of minimum tillage are nearly the same for the AT

and DK groups in the Willamette Valley (35 and 27%), whereas they are

quite different in the Columbia Basin (29 and 10%).
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Table 14. Frequency of use of farming practices by IT and DK groups
in the Willamette Valley and the Columbia Basin

Erosion
control

Farming practices	 practice	 AT	 DK	 (AT-DK)

Willamette Valley

Perennial crops in rotation No 63 59 4
Seeding critical area Yes 58 39 19
Crop residue mulching Yes 57 43 13
Fall chiseling No 46 43 3
Chemical fallow No 39 28 11
Minimum tillage Yes 35 27 8
Seeding on contour Yes 27 6 21
Strip cropping, grassed waterways Yes 18 9 9
Sediment basins Yes 9 5 4
Terraces Yes 4 1 3
Other No 4 8 -4

Columbia Basin

Leaving stubble during winter Yes 78 46 32
summer fallow No 72 42 30
Crop residue mulching Yes 68 54 14
Seeding on contour Yes 55 34 21
Stubble mulch fallow Yes 54 29 25
Terraces Yes 43 10 33
Seeding critical areas Yes 40 39 1
Perennial crops in rotation No 30 22 8
Sediment basins Yes 33 7 26
Minimum tillage Yes 29 10 18
Fall chiseling (soil saver) No 28 15 13
Chemical fallow No 27 22 5
Strip cropping, grassed waterways Yes 27 17 10
Cover crops No 20 44 -24
Wind strips Yes 6 12 -6
Fallow 2 crops every 3 years No 6 2 4
Other No 15 12 3

1Frequencies are shown as percent of farmers in each group using the
practice
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Minimum tillage has only recently been emphasized as a farming

practice, but the practice has been used for a longer time than suggested

by recent literature. In 1940 none of the farmers contacted in this

survey were using minimum tillage, but 20 years later, in 1960, several

farmers had started to use the practice, particularly in the Willamette

Valley.

The percentage of farmers using minimum tillage has been higher in

the Willamette Valley than in the Columbia Basin throughout the period

1940 to the present. In 1960 minimum tillage was not being used by any

farmer in the Columbia Basin DK group and by only about 2% of the

Columbia Basin farmers in the AT group. At that time nearly 10% of the

farmers in the Willamette Valley were using the practice. It is possible

that not everyone uses the same definition for minimum tillage. There

may be regional differences in definition.

The percentage of Columbia Basin farmers in the DK group using the

practice was less than 20% in 1982. The use of minimum tillage by

Columbia Basin farmers in the AT group rapidly increased during the past

10 years and was almost 30% in 1982.

In the Willamette Valley there has been little difference between

the AT and DK groups in rate of adoption of minimum tillage. Farmers in

the AT group lagged behind in the 1970s but now have a higher frequency

of use than the DK group of farmers.
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Perceptions of Shortages of Natural Resources 

and Frequency of Use of Farming Practices 

The number of practices being used by farmers in various categories

of perception of the likelihood of shortages of several natural resources

was determined as a further step in the evaluation of the attitude/be-

havior question. Perceptions of the likelihood of shortages of natural

resources were asked in Question 1. The number of practices in use was

determined from responses to Question 9.

Results of this evaluation are given in Tables 15 through 25 and

Figures 12 through 22. The tables show the number of practices in use by

AT and DK groups in the Willamette Valley and the Columbia Basin in

various categories of perception of likelihood of shortages and results

of statistical analyses. The important numbers in these tables are in

the last column under the heading "P," where P indicates level of proba-

bility.

Table 15a shows the number 0.72 under "P" on the "shortages of food"

line. This number gives the probability that the adoption of practices

was related to the perception of the likelihood of shortage of food. In

order for the relationship to be significant, the number must be 0.05 or

less. Thus, the number 0.72 means that there is no relationship between

the perception of occurrence of food shortages and the adoption of prac-

tices. This result is not surprising because it is not logical to expect

this relationship.

The second line, "opinion," gives the probability that differences

between AT and DK farmers result in differences in number of practices

being used. The analysis here shows a probability level of 0.02. This

level is lower than 0.05, indicating a significant difference in the

level of adoption between the AT and DK groups. Table 15 shows clearly

that DK farmers use fewer practices than AT farmers in the Willamette

Valley as well as in the Columbia Basin.

The "interaction" term is the joint, two-way comparison between

opinion response and AT and DK groups. A statistically significant

interaction (if present) would tell us that adoption levels differ be-

tween AT and DK groups for each opinion response. The "interaction" line

in Table 15a shows a P value of 0.26 for Willamette Valley farmers. This
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value is much larger than 0.05 and therefore not statistically signifi-

cant.

Figures 12 and 12a show bar graphs of the means in Table 15. Fig-

ure 12 is for Willamette Valley farmers, 12a is for Columbia Basin farm-

ers. The figures and tables should be compared to decide whether the

differences shown in Figure 12 are statistically significant. The dif-

ferences between AT and DK groups are statistically significant according

to Table 15.
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Qla: Shortages of Food

Table 15. Number of practices used by farmers in various categories
of perception of likelihood of food shortages in the next 10
years

Likelihood
Willamette Valley Columbia Basin
AT	 DK AT DK

Very unlikely 2.40 1.74 4.66 2.74
Somewhat unlikely 2.91 1.63 4.52 2.90

Somewhat likely 2.78 1.38 3.89 1.00

Very likely 2.33 2.67 4.33 3.50

Table 15a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of food

Source of variation
Sum of
squares DF

Mean
square P

Willamette Valley

Shortages of food 2.43 3 0.81 0.45 0.72

Opinion (AT/DK) 10.42 1 10.42 5.80 0.02

Interaction 7.19 3 2.40 1.33 0.26

Error 422.03 235 1.80

Columbia Basin

Shortages of food 10.26 3 3.42 0.60 0.62

Opinion (AT/DK) 36.23 1 36.23 6.36 0.01

Interaction 3.84 3 1.28 0.22 0.88

Error 1339.81 235 5.70
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Qlb: Shortages of Water for Household Use 

Table 16. Number of practices used by farmers in various categories of
perception of likelihood of shortages of water suitable for
household use in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.41 1.88 4.73 3.10
Somewhat unlikely 2.62 1.60 4.52 2.91
Somewhat likely 2.92 1.43 4.61 1.78
Very likely 2.00 1.50 4.36 2.00

Table 16a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortage of water for household
use

Source of variation
Sum of
squares DF

Mean
square P

Willamette Valley

Shortages of household water 1.05 3 0.35 0.20 0.90
Opinion (AT/DK) 14.90 1 14.90 8.41 0.00
Interaction 8.68 3 2.89 1.63 0.18
Error 423.51 239 1.77

Columbia Basin

Shortages of household water 11.73 3 3.91 0.68 0.57
Opinion (AT/DK) 51.08 1 51.08 8.88 0.00
Interaction 8.79 3 2.93 0.51 0.68
Error 1368.48 238 5.75
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COLUMBIA BASIN

AT DK	 AT DK	 AT DK	 AT DK	 AT DK

Very Somewhat	 Not	 Somewhat Very
unlikely	 unlikely	 sure	 likely	 likely

en

5

13 4

3
E
z 2

1

Figure 13a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of water for household use
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Qlc: Shortages of Irrigation Water

Table 17. Number of practices used by farmers in various categories, of
perception of likelihood of shortages of irrigation water suitable
for growing food in the next 10 years

Likelihood
Willamette Valley Columbia Basin
AT DK AT DK

Very unlikely 2.59 1.92 4.82 3.20
Somewhat unlikely 2.16 1.74 4.34 2.73
Not sure 1.50 0.00 3.00 2.00
Somewhat likely 2.88 1.64 4.53 2.50
Very likely 2.18 1.11 5.07 2.00

Table 17a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of irrigation water
suitable for growing food

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of water for
growing food

13.99 4 3.50 1.99 0.10

Opinion (AT/DK) 12.80 1 12.80 7.29 0.01
Interaction 5.99 4 1.50 0.85 0.49
Error 418.02 238 1.76

Columbia Basin

Shortages of water for
growing food

9.18 4 2.29 0.40 0.81

Opinion (AT/DK) 30.72 1 30.72 5.32 0.02
Interaction 3.30 4 0.82 0.14 0.97
Error 1361.77 236 5.77
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Figure 14a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of irrigation water
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Qld: Shortages of Water for Business and Industry

Table 18. Number of practices used by farmers in various categories of
perception of likelihood of shortages of water for business and
industry in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.42 1.75 4.50 3.30
Somewhat unlikely 2.45 1.97 4.67 2.20
Not sure 4.75 2.20 4.43 2.33
Somewhat likely 2.78 1.38 4.92 3.57
Very likely 2.00 1.33 3.71 3.00

Table 18a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of water for business
and industry

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of water for
business and industry

18.32 4 4.58 2.67 0.03

Opinion (AT/DK) 29.41 1 29.41 17.13 0.00
Interaction 13.27 4 3.32 1.93 0.11
Error 398.32 232 1.72

Columbia Basin

Shortages of water for
business and industry

14.33 4 3.58 0.63 0.64

Opinion (AT/DK) 32.59 1 32.59 5.70 0.02
Interaction 12.33 4 3.08 0.54 0.71
Error 1349.30 236 5.72
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Figure 15. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of likelihood of shortages of water for business and
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49



Qle: Shortages of Wood, Lumber, and Paper

Table 19. Number of practices used by farmers in various categories of
perception of likelihood of shortages of wood, lumber, and paper in
the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.49 1.59 4.73 3.25
Somewhat unlikely 2.21 1.77 4.63 2.08
Not sure 3.00 2.00 3.67 2.00
Somewhat likely 2.93 2.36 4.40 2.50
Very likely 2.80 1.25 4.08 2.50

Table 19a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of wood, lumber, and
paper

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of wood, lumber,
and paper

11.73 4 2.93 1.66 0.16

Opinion (AT/DK) 13.99 1 13.99 7.90 0.01
Interaction 4.01 4 1.00 0.57 0.69
Error 424.94 240 1.77

Columbia Basin

Shortages of wood, lumber,
and paper

14.91 4 3.73 0.65 0.63

Opinion (AT/DK) 37.03 1 37.03 6.43 0.01
Interaction 7.14 4 1.78 0.31 0.87
Error 1371.56 238 5.76
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Figure 16a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of wood, lumber, and paper
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Qlf: Shortages of Gasoline and Oil

Table 20. Number of practices used by farmers in various categories of
perception of likelihood of shortages of gasoline and oil in the
next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.66 1.80 4.33 2.43
Somewhat unlikely 2.65 1.63 4.11 2.64
Not sure 3.07 1.83 5.92 3.00
Somewhat likely 2.22 1.84 4.68 3.50
Very likely 2.00 1.00 5.76 1.33

Table 20a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of gasoline and oil

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of gasoline
and oil

5.67 4 1.42 0.80 0.53

Opinion (AT/DK) 19.62 1 19.62 11.07 0.00
Interaction 4.55 4 1.14 0.64 0.63
Error 421.79 238 1.77

Columbia Basin

Shortages of gasoline
and oil

16.25 4 4.06 0.73 0.56

Opinion (AT/DK) 79.97 1 79.97 14.33 0.00
Interaction 23.78 4 5.94 1.06 0.37
Error 1311.82 235 5.58
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Qlg: Shortages of Pleasant Views of Scenic Landscapes 

Table 21. Number of practices used by farmers in various categories of
perception of likelihood of shortages of pleasant views of scenic
landscapes in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.51 1.76 4.65 2.92
Somewhat unlikely 2.47 1.63 4.49 2.73
Somewhat likely 2.75 1.89 4.81 1.33
Very likely 2.25 1.33 4.07 2.50

Table 21a. ANOVA for group means of number of practices being. used as a
function of perceived likelihood of shortages of pleasant views of
scenic landscapes

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of scenic
landscapes

2.32 3 0.77 0.42 0.74

Opinion (AT/DK) 16.15 1 16.15 8.88 0.00
Interaction 0.16 3 0.05 0.03 0.99
Error 439.99 242 1.82

Columbia Basin

Shortages of scenic
landscapes

6.09 3 2.03 0.35 0.79

Opinion (AT/DK) 65.82 1 65.82 11.41 0.00
Interaction 7.60 3 2.53 0.44 0.73
Error 1378.91 239 5.77
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Figure 18. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of likelihood of shortages of pleasant views of scenic
landscapes
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Figure 18a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of pleasant views of scenic landscapes
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Qlh: Shortages of Lakes and Rivers Suitable for Recreation

Table 22. Number of practices used by farmers in various categories of
perception of likelihood of shortages of lakes and rivers suitable
for recreation in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 4.71 2.76 4.71 2.76
Somewhat unlikely 4.61 2.80 4.61 2.80
Somewhat likely 4.17 3.00 4.17 3.00
Very likely 4.27 2.50 4.27 2.50

Table 22a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of lakes and rivets
suitable for recreation

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of lakes and
rivers for recreation

0.97 3 0.32 0.06 0.98

Opinion (AT/DK) 47.13 1 47.13 8.31 0.00
Interaction 2.18 3 0.73 0.13 0.94
Error 1344.33 237 5.67

Columbia Basin

Shortages of lakes and
rivers for recreation

0.97 3 0.32 0.06 0.98

Opinion (AT/DK) 47.13 1 47.13 8.31 0.00
Interaction 2.18 3 0.73 0.13 0.94
Error 1344.33 237 5.67
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Figure 19. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of likelihood of shortages of lakes and rivers suitable for
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Figure 19a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of lakes and rivers suitable for
recreation
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Qli: Shortages of Good Land for Producing Food

Table 23. Number of practices used by farmers in various categories of
perception of likelihood of shortages of good land for producing
food in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 1.81 1.38 4.39 2.56
Somewhat unlikely 2.11 1.19 4.02 2.62
Not sure 1.00 0.00
Somewhat likely 2.24 1.48 4.19 1.43
Very likely 1.75 1.44 3.87 2.00

Table 23a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of good land for pro-
ducing food

Source of variation
Sum of
square DF

Mean
square

Willamette Valley

Shortages of good land for
producing food

5.24 4 1.31 0.96 0.43

Opinion (AT/DK) 5.05 1 5.05 3.68 0.06
Interaction 3.26 4 0.81 0.59 0.67
Error 330.09 241 1.37

Columbia Basin

Shortages of good land for
producing food

8.70 3 2.90 0.61 0.61

Opinion (AT/DK) 87.48 1 87.48 18.54 0.00
Interaction 7.03 3 2.34 0.50 0.69
Error 1132.38 240 4.72
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Figure 20a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of good land for producing food
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Q11: Shortage of Natural Unspoiled Places for Fish and Wildlife

Table 24. Number of practices used by farmers in each of various cate-
gories of perception of likelihood of shortages of natural unspoiled
places for fish and wildlife to live in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 2.05 1.09 4.40 2.75
Somewhat unlikely 2.00 1.48 4.17 1.69
Not sure 2.75 2.00
Somewhat likely 1.76 1.43 3.86 2.42
Very likely 1.82 1.43 4.46 3.00

Table 24a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of natural unspoiled
places for fish and wildlife to live

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Shortages of wildlife
habitat

4.15 4 1.04 0.75 0.56

Opinion (AT/DK) 7.55 1 7.55 5.49 0.02
Interaction 4.31 4 1.08 0.78 0.54
Error 330.36 240 1.38

Columbia Basin

Shortages of wildlife
habitat

12.14 3 4.05 0.86 0.46

Opinion (AT/DK) 85.10 1 85.10 18.15 0.80
Interaction 6.85 3 2.28 0.49 0.69
Error 1120.27 239 4.69
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Figure 21. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
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Figure 21a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of natural unspoiled places for fish and
wildlife to live
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Qlk: Shortages of Electrical Power for Homes, Offices, and Factories 

Table 25. Number of practices used by farmers in various categories of
perception of likelihood of shortages of electrical power for homes,
offices, and factories in the next 10 years

Likelihood
Willamette Valley Columbia Basin

AT DK AT DK

Very unlikely 1.79 1.55 4.36 2.38
Somewhat unlikely 2.02 1.43 4.04 2.18
Not sure 2.67 0.55
Somewhat likely 2.00 1.28 4.14 2.67
Very likely 1.89 1.25 4.06 2.00

Table 25a. ANOVA for group means of number of practices being used as a
function of perceived likelihood of shortages of electrical power
for homes, offices, and factories

Source of variation
Sum of

squares DF
Mean

square

Willamette Valley

Shortages of electrical
power

0.48 4 0.12 0.09 0.99

Opinion (AT/DK) 23.13 1 23.13 17.11 0.00
Interaction 11.74 4 2.93 2.17 0.07
Error 325.74 241 1.35

Columbia Basin

Shortages of electrical
power

2.87 3 0.96 0.20 0.90

Opinion (AT/DK) 94.49 1 94.49 19.70 0.00
Interaction 1.54 3 0.51 0.11 0.96
Error 1136.96 237 4.80
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DK groups in the Willamette Valley in various categories of per-
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Figure 22a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of likelihood of shortages of electrical power for homes, offices,
and factories
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Summary

Probability levels for Questions la through 1k concerning the ef-

fects of perception of shortages, AT/DK groupings, and interactions on

number of practices being used (adoption behavior) are summarized in

Table 26. The tabulation shows that the AT vs DK grouping always is

highly significant. Perceptions of shortages and interactions never are

significant with the exception of Qld, where the perception of a shortage

of water for business and industry is significant in the Willamette

Valley. This result probably is coincidental and without meaning.

The analysis showed that the number of practices being used is

higher for AT than for DK farmers. This difference was statistically

significant for all items.

Perceptions about possible shortages of natural resources are not

related to adoption behavior, as indicated by lack of probability levels

less than 0.05. Existence of this relationship was not postulated.

First, the indicated shortages are not expected to occur. Group means

for likelihood of occurrence were very low (Tables Qla through Qlk,

Vol. I). Secondly, there is not a logical relationship between adoption

behavior and perception of occurrence of shortages. Thirdly, Question 1

was asked before issues of soil erosion were established in the survey.

Opinions more directly related to the adoption process or to the

consequences of soil erosion on one's farm are another matter. Here a

relationship with adoption behavior is expected. Examination of results

in those domains are presented in the next section.
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Table 26. Probability levels for effects of perception of shortages, effects
of opinion state (AT vs DK), and effects of interactions on number of
practices being used

Natural
resource

Willamette Valley Columbia Basin

Percep-
tion AT/DK

Inter-
action

Percep-
tion AT/DK

Inter-
action

la Food 0.72 0.02 0.26 0.62 0.01 0.88

lb Water suitable for
household use

0.90 0.00 0.18 0.57 0.00 0.68

lc Irrigation water suitable
for growing food

0.10 0.01 0.49 0.81 0.02 0.97

ld Water for business and
industry

0.03 0.00 0.11 0.64 0.01 0.71

le Wood, lumber, and paper 0.16 0.01 0.69 0.63 0.01 0.87

if Gasoline and oil 0.53 0.00 0.63 0.56 0.00 0.37

lg Pleasant views of scenic
landscapes

0.74 0.00 0.99 0.79 0.00 0.73

lh Lakes and rivers suitable
for recreation

0.98 0.06 0.94 0.98 0.00 0.94

li Good land for producing
food

0.43 0.06 0.67 0.61 0.00 0.69

lj Natural unspoiled places
for fish and wildlife

0.56 0.02 0.54 0.46 0.80 0.69

lk Electrical power for
homes, offices, and
factories

0.99 0.00 0.07 0.90 0.00 0.96
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Perceptions of Conse quences of Soil Erosion and

Frequency of Use of Farming Practices 

The next step in the evaluation of the attitude/behavior question

was determination of the number of farming practices being used as a

function of perceptions of consequences of soil erosion. Questions about

consequences of soil erosion were asked in Question 6. The questions

dealt with a range of problems associated with soil erosion. Uniform

reponses were not expected for each question. Two problems, loss of

topsoil and loss of soil nutrients, refer directly to the productivity of

one's farm. The others, such as water pollution in local streams or a

long-run decrease in profitability of farming, may be equally serious but

are less directly associated with soil erosion on the respondent's farm.

We expect that growers who have problems with soil erosion use more

practices. Thus a statistically significant difference is expected

between AT and DK groups. We also expect that farmers who consider soil

erosion to be a serious problem will be using more practices than farmers

who consider the problem to be less serious. Thus a statistically sig-

nificant effect of seriousness of perception as revealed by a significant

interaction is expected.
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Q6a: Loss of Topsoil 

Table 27. Number of practices used by farmers in various categories of
perceived seriousness of loss of topsoil

Seriousness
Willamette Valley Columbia Basin

AT DK AT DK

Not a problem 2.04 1.46 3.11 1.75
Slight problem 2.25 1.87 3.26 3.25
Moderate problem 2.80 2.10 4.11 2.86
Serious problem 2.93 1.67 5.41 3.21

Table 27a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of loss of topsoil

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Loss of topsoil 16.24 3 5.41 3.14 0.03
Opinion (AT/DK) 29.39 1 29.39 17.04 0.00
Interaction 5.18 3 1.73 1.00 0.39
Error 419.07 243 1.72

Columbia Basin

Loss of topsoil 56.67 3 18.89 3.73 0.01
Opinion (AT/DK) 39.32 1 39.32 7.76 0.01
Interaction 20.34 3 6.78 1.34 0.26
Error 1215.23 240 5.06
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Figure 23a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of seriousness of loss of topsoil
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Q6b: Water Pollution in Local Streams 

Table 28. Number of practices used by farmers in various categories of
perceived seriousness of water pollution in local streams

Seriousness
Willamette Valley Columbia Basin

AT DK AT DK

Not a problem 2.36 2.00 4.83 2.82
Slight problem 2.70 1.59 4.01 2.43
Moderate problem 2.50 1.83 4.57 3.00
Serious problem 2.40 0.80 6.04 0.00

Table 28a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of water pollution in local
streams

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Water pollution in local
streams

6.95 3 2.32 1.31 0.27

Opinion (AT/DK) 40.39 1 40.39 22.87 0.00
Interaction 10.26 3 3.42 1.94 0.12
Error 427.38 242 1.77

Columbia Basin

Water pollution in local
streams

8.62 3 2.87 0.52 0.67

Opinion (AT/DK) 91.41 1 91.41 16.64 0.00
Interaction 18.27 3 6.09 1.11 0.35
Error 1307.37 238 5.49
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Q6c: Filling Rivers with Silt

Table 29. Number of practices used by farmers in various categories of
perceived seriousness of filling larger rivers downstream with silt,
preventing recreational uses

Seriousness
Willamette Valley Columbia Basin

AT DK AT DK

Not a problem 2.41 1.86 4.23 2.65
Slight problem 2.56 1.60 4.40 3.07
Moderate problem 2.61 1.56 4.48 2.43
Serious problem 3.00 1.40 5.37 2.00

Table 29a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of filling larger rivers down-
stream with silt, preventing recreational uses

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Filling downstream rivers
with silt

0.28 3 0.09 0.05 0.98

Opinion (AT/DK) 34.04 1 34.04 19.06 0.00
Interaction 5.00 3 1.67 0.93 0.43
Error 428.60 240 1.79

Columbia Basin

Filling downstream rivers
with silt

2.49 3 0.83 0.15 0.93

Opinion (AT/DK) 81.26 1 81.26 14.55 0.00
Interaction 7.81 3 2.60 0.47 0.71
Error 1312.93 235 5.59
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Figure 25. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of seriousness of filling larger rivers downstream with
silt, preventing recreational uses
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Figure 25a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of seriousness of filling larger rivers downstream with silt,
preventing recreational uses
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Q6d: Long-Run Decrease in Crop Production

Table 30. Number of practices used by farmers in various categories of
perceived seriousness of a long-run decrease in crop production

Seriousness
Willamette Valley Columbia Basin
AT DK AT DK

Not a problem 2.35 1.81 3.22 2.47
Slight problem 2.48 1.88 3.90 2.50
Moderate problem 2.71 1.50 4.66 3.43
Serious problem 2.75 0.83 5.80 3.25

Table 30a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of a long-run decrease in crop
production

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Long-run decrease in
crop production

1.98 3 0.66 0.37 0.78

Opinion (AT/DK) 38.29 1 38.29 21.36 0.00
Interaction 8.74 3 2.91 1.63 0.18
Error 430.16 240 1.79

Columbia Basin

Long-run decrease in
crop production

45.77 3 15.26 3.04 0.03

Opinion (AT/DK) 53.92 1 53.92 10.74 0.00
Interaction 9.67 3 3.22 0.64 0.59
Error 1184.90 236 5.02
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Figure 26. Bar graph of number of practices used by growers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of seriousness of a long-run decrease in crop production
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Figure 26a. Bar graph of number of practices used by growers in AT and
DK groups in the Columbia Basin in various categories of perception
of seriousness of a long-run decrease in crop production
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Q6e: Filling Roadside Ditches with Silt

Table 31. Number of practices used by farmers in various categories of
perceived seriousness of filling roadside ditches with silt

Seriousness
Willamette Valley Columbia Basin
AT DK AT DK

Not a problem 2.30 1.61 3.71 2.37

Slight problem 2.57 2.14 4.15 2.56

Moderate problem 2.41 1.30 4.64 3.18

Serious problem 3.31 2.00 5.73 4.50

Table 31a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of filling roadside ditches with
silt

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Filling roadside ditches
with silt

15.56 3 5.19 2.98 0.03

Opinion (AT/DK) 33.04 1 33.04 19.01 0.00
Interaction 5.12 3 1.71 0.98 0.40
Error 420.69 242 1.74

Columbia Basin

Filling roadside ditches
with silt

36.98 3 12.33 2.30 0.08

Opinion (AT/DK) 37.53 1 37.53 7.01 0.01
Interaction 0.38 3 0.13 0.02 1.00
Error 1273.51 238 5.35
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DK groups in the Columbia Basin in various categories of perception
of seriousness of filling roadside ditches with silt
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Q6f: Long-Run Decrease in Profitability of Farming

Table 32. Number of practices used by farmers in various categories of
perceived seriousness of a long-run decrease in the profitability of
farming

Seriousness
Willamette Valley Columbia Basin

AT DK AT DK

Not a problem 2.46 1.68 3.58 2.70
Slight problem 2.38 1.92 3.71 1.82
Moderate problem 2.59 1.61 4.56 3.27
Serious problem 2.76 1.74 5.29 3.22

Table 32a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of a long-run decrease in the pro-
fitability of farming

Sum of	 Mean
Source of variation	 squares	 DF square	 F	 P

Willamette Valley

Long-run decrease in
profitability of farming

1.00 3 0.33 0.18 0.91

Opinion (AT/DK) 36.93 1 36.93 20.24 0.00
Interaction 2.89 3 0.96 0.53 0.66
Error 437.88 240 1.82

Columbia Basin

Long-run decrease in
profitability of farming

47.15 3 15.72 2.93 0.03

Opinion (AT/DK) 75.38 1 75.38 14.08 0.00
Interaction 6.75 3 2.25 0.42 0.74
Error 1285.40 240 5.36
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Q6g: Loss of Soil Nutrients 

Table 33. Number of practices used by farmers in various categories of
perceived seriousness of loss of soil nutrients

Seriousness
Willamette Valley Columbia Basin

AT DK AT DK

Not a problem 2.25 1.74 3.70 2.43
Slight problem 2.55 1.80 3.68 2.44
Moderate problem 2.45 1.69 4.47 2.64
Serious problem 3.09 1.58 5.80 4.17

Table 33a. ANOVA for group means of number of practices being used as a
function of perceived seriousness of loss of soil nutrients

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Loss of soil nutrients 3.01 3 1.00 0.56 0.64
Opinion (AT/DK) 41.94 1 41.94 23.49 0.00
Interaction 5.44 3 1.81 1.02 0.39
Error 432.17 242 1.79

Columbia Basin

Loss of soil nutrients 60.22 1 20.07 3.92 0.01
Opinion (AT/DK) 66.07 1 66.07 12.90 0.00
Interaction 2.10 3 0.70 0.14 0.94
Error 1213.91 237 5.12
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Summary

Probability levels for effects of perceptions about the consequences

of soil erosion, opinion state, and interactions on number of practices

used are shown in Table 34.

The number of practices being used by AT and DK groups is signifi-

cantly different, with the AT group using more practices than the DK

group. Significant effects of perceptions of the seriousness of the

consequences of soil erosion on the number of practices being used are

found also. Tables 27 through 33, as well as Figures 23 through 29, show

that the number of practices being used increases as problems are consid-

ered to be more serious. This relationship is statistically significant

for "loss of topsoil" and "filling roadside ditches" in both the

Willamette Valley and the Columbia Basin, but only in the Columbia Basin

for a "long-run decrease in crop production," a "long-run decrease in the

profitability of farming," and a "loss of soil nutrients." The rela-

tionship was not significant in either the Willamette Valley or the

Columbia Basin for "water pollution in local streams" and "filling down-

stream rivers with silt."

Results support our expectation that opinion/behavior relationships

would be found for problems associated directly with one's farm, but not

with more distant, off-farm effects of soil erosion. In the Columbia

Basin, for example, significant effects were found for perceived topsoil

and nutrient losses on one's farm and for long-term decreases in produc-

tion and profitability of farming. More remote environmental effects,

such as water pollution (Q6b) and filling downstream rivers with silt

(Q6c) are not associated with adoption of soil erosion control practices.

Statistically significant effects of perceptions on number of prac-

tices being used were not found in the Willamette Valley, except for

"loss of topsoil" (Q6a) and "filling roadside ditches" (Q6e). Lack of a

statistically significant relationship between perception and behavior is

probably a result of soil erosion being less serious in the Willamette

Valley than it is in the Columbia Basin.

The interaction term was not significant in either the Willamette

Valley or the Columbia Basin.
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Table 34. Probability levels for effects of perceived consequences of soil
erosion, effects of opinion state and effects of interactions on number
of practices that have been adopted

Willamette Valley Columbia Basin

Percep-
ception AT/DK

Inter-
action

Percep-
ception AT/DK

Inter-
action

0.03 0.00 0.39 0.01 0.01 0.26

0.27 0.00 0.12 0.67 0.00 0.35

0.98 0.00 0.43 0.93 0.00 0.71

0.78 0.00 0.18 0.03 0.00 0.59

0.03 0.00 0.40 0.08 0.01 1.00

0.91 0.00 0.66 0.03 0.00 0.74

0.64 0.00 0.39 0.01 0.00 0.94

Consequences of soil erosion

6a Loss of topsoil

6b Water pollution in local
streams

Filling larger rivers
downstream with silt,
preventing recreational
uses

6d A long-run decrease in
crop productivity

Filling roadside ditches
with silt

6f A long-run decrease in
the profitability of
farming

6g Loss of soil nutrients
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Use of Information Sources and Frequency of Use of Farming Practices 

Knowing where farmers get their information about soil erosion is

essential for understanding the adoption process. Group means for fre-

quency of use of sources of information are in Tables 35 and 36. Farmers

have been bombarded with information about the destructive effects of

erosion and what to do about the problem for more than 50 years. The

Soil Conservation Service and other federal and state agencies have

conducted much research on the topic. Many government agencies have

established programs to convey research results to farmers. The mass

media--newspapers, magazines, radio, and television--are used heavily.

Technical information is conveyed through "expert" sources such as state

Extension Services, Soil and Water Conservation Districts, and the Soil

Conservation Service itself. More personal sources of information

include commercial fieldmen, dealers, and other farmers.

The relationship between the frequency of use of information sources

and the number of practices being used for control of soil erosion is of

interest because it is an aspect of the attitude/behavior question. We

expected the results of the analysis to differ from earlier attitude/be-

havior comparisons for two reasons: First, we are dealing with two forms

of behavior--one is information seeking, the other is the adoption of

practices. Second, attitudes are not formed nor is behavior influenced

in a vacuum. Information about soil erosion impinges constantly on the

consciousness of farmers. The amount and quality of that information

not only affects attitudes but is related to the adoption of erosion

control practices. We expect the use of some channels to be highly

associated with the adoption of erosion control practices. Other

channels, however, are not likely to be related to adoption levels.

The results in this section compare the use of eight sources of

information with the number of soil erosion control practices being used.

As in the previous comparisons, AT and DK groups and the interactions

between information use and attitude group are reported in the two-way

ANOVA models.
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Table 35. Group means for frequency of use of sources of information
about soil erosion by farmers in the Willamette Valley and the
Columbia Basin

WV CB
Source of information AT DK (AT-DK) AT DK (AT-DK)

Farm magazines 2.64 2.15 0.49 2.99 2.46 0.53
Newspapers 2.16 1.96 0.20 2.37 2.15 0.22
TV/radio 1.87 1.81 0.06 2.10 1.95 0.15

Friends, neighbors 2.23 1.74 0.49 2.77 2.24 0.53

Soil Conservation Service 1.90 1.44 0.46 2.41 1.56 0.85
SWCD personnel 1.81 1.37 0.44 2.22 1.46 0.76
Extension Service 1.78 1.48 0.30 2.13 1.63 0.50
Research scientist 1.48 1.23 0.25 1.82 1.29 0.53

Table 36. Group means for frequency of use of sources of information
about soil erosion by nonfarmers in the Willamette Valley and the
Columbia Basin

WV CB
Source of information AT DK (AT-DK) AT DK (AT-DK)

Farm magazines 2.28 1.55 0.73 2.28 1.49 0.79
Newspapers 1.94 1.63 0.31 2.42 1.68 0.74
TV/radio 2.25 1.75 0.50 2.09 1.87 0.22

Friends, neighbors 2.31 1.38 0.93 2.20 1.45 0.74

Soil Conservation Service 1.16 1.02 0.14 1.33 1.10 0.23
SWCD personnel 1.09 1.03 0.06 1.20 1.10 0.10
Extension Service 1.28 1.07 0.21 1.37 1.08 0.29
Research scientist 1.25 1.07 0.18 1.25 1.08 0.17
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Q7a: Magazines 

Table 37. Number of practices used by farmers in, various categories of
frequency of use of magazines for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.80 1.37 1.00 4.50
Not too, a little 2.17 1.95 3.61 2.24
Quite a lot 2.71 1.61 4.62 3.27
A lot, very 3.04 1.17 5.62 2.33

Table 37a. ANOVA for group means of number of practices being used as a
function of use of magazines for information about soil erosion

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Use of magazines 0.43 3 0.15 0.08 0.97
Opinion (AT/DK) 38.45 1 38.45 22.29 0.00
Interaction 18.33 3 6.11 3.54 0.02
Error 419.15 243 1.72

Columbia Basin

Use of magazines 33.71 3 11.24 2.14 0.10
Opinion (AT/DK) 3.15 1 3.15 0.60 0.44
Interaction 26.09 3 8.70 1.66 0.18
Error 1260.61 240 5.25
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Q7b: Friends or Neighbors 

Table 38. Number of practices used by farmers in various frequencies of
use of friends or neighbors for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 1.90 1.56 2.29 2.00
Not too, a little 2.31 1.81 3.40 2.05
Quite a lot 3.12 1.43 5.10 4.20
A lot, very 3.50 3.50 5.91 4.33

Table 38a. ANOVA for group means of number of practices being used as a
function of use of friends or neighbors for information about soil
erosion

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Use of friends or neighbors 20.53 3 6.84 4.14 0.01
Opinion (AT/DK) 7.26 1 7.26 4.39 0.04
Interaction 8.71 3 2.90 1.76 0.16
Error 401.83 243 1.65

Columbia Basin

Use of friends or neighbors 139.76 3 46.59 9.83 0.00
Opinion (AT/DK) 20.00 1 20.00 4.22 0.04
Interaction 4.16 3 1.39 0.29 0.83
Error 1138.00 240 4.74
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Q7c: County Extension Agents 

Table 39. Number of practices used by farmers in various frequencies of
use of Extension agents for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT	 DK AT DK

Never, nothing 2.21 1.77 3.00 2.43

Not too, a little 2.30 1.66 4.70 2.40

Quite a lot 3.88 2.00 5.63 4.75

A lot, very 4.14 0.00 6.53 6.00

Table 39a. ANOVA for group means of number of practices being used as a
function of use of Extension Service for information about soil
erosion

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Use of Extension Service 12.89 3 4.30 2.73 0.04

Opinion (AT/DK) 34.00 1 34.00 21.58 0.00

Interaction 17.81 3 5.94 3.77 0.01

Error 382.87 243 1.58

Columbia Basin

Use of Extension Service 107.64 3 35.88 7.82 0.00

Opinion (AT/DK) 12.42 1 12.42 2.71 0.10

Interaction 22.03 3 7.34 1.60 0.19

Error 1097.09 239 4.59
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DK groups in the Columbia Basin in various frequencies of use of
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Q7d: Research Scientists 

Table 40. Number of practices used by farmers in various frequencies of
use of research scientists for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.34 1.62 3.74 2.50
Not too, a little 2.66 2.14 4.80 3.50
Quite a lot 3.58 1.80 6.04 2.00
A lot, very

Table 40a. ANOVA for group means of number of practices being used as a
function of use of research scientists for information about soil
erosion

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Use of research scientists 11.24 2 5.62 3.35 0.04
Opinion (AT/DK) 22.63 1 22.63 13.49 0.00
Interaction 4.36 2 2.18 1.30 0.27
Error 402.76 240 1.68

Columbia Basin

Use of research scientists 28.50 2 14.25 2.93 0.06
Opinion (AT/DK) 36.11 1 36.11 7.43 0.01
Interaction 7.25 2 3.62 0.75 0.48
Error 1102.78 227 4.86
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Q7e: Soil Conservation Service

Table 41. Number of practices used by farmers in various frequencies of
use of Soil Conservation Service for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.02 1.62 2.63 2.42
Not too, a little 2.69 1.94 4.43 2.25
Quite a lot 3.17 1.60 5.24 4.83
A lot, very 3.17 2.00 6.22 2.00

Table 41a. ANOVA for group means of number of practices used as a
function of use Soil Conservation Service for information about soil
erosion

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Use of Soil Conservation 15.32 3 5.11 3.01 0.03
Service

Opinion (AT/DK) 10.60 1 10.60 6.25 0.01
Interaction 5.67 3 1.89 1.11 0.34
Error 412.18 243 1.70

Columbia Basin

106.14 3 35.38 7.79 0.00Use of Soil Conservation
Service

Opinion (AT/DK) 34.80 1 34.80 7.66 0.01
Interaction 31.31 3 10.44 2.30 0.08
Error 1090.68 240 4.54
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Q7f: TV or Radio

Table 42. Number of practices used by farmers in various frequencies of
use of TV or radio for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.03 1.71 3.62 2.60
Not too, a little 2.72 1.64 4.77 2.87
Quite a lot 2.08 2.27 4.50 2.50
A lot, very

Table 42a. ANOVA for group means of number of practices being used as a
function of use of TV or radio for information about soil erosion

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Use of TV or radio 4.49 2 2.24 1.31 0.27
Opinion (AT/DK) 5.56 1 5.56 3.23 0.07
Interaction 12.15 2 6.08 3.54 0.03
Error 419.27 244 1.72

Columbia Basin

Use of TV or radio 11.17 2 5.58 1.01 0.36
Opinion (AT/DK) 71.88 1 71.88 13.00 0.00
Interaction 4.78 2 2.39 0.43 0.65
Error 1305.16 236 5.53
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Q7g: Newspapers 

Table 43. Number of practices used by farmers in various frequencies of
use of newspapers for information about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.47 1.86 3.64 3.33
Not too, a little 2.47 1.72 4.66 2.30
Quite a lot 2.72 1.53 4.57 3.25
A lot, very 2.50 2.00

Table 43a. ANOVA for group means of number of practices being used as a
function of use of newspaper for information about soil erosion

Source of variation
Sum of
squares DF

Mean
square

Willamette Valley

Use of newspapers 0.21 3 0.07 0.04 0.99
Opinion (AT/DK) 6.25 1 6.25 3.45 0.06
Interaction 2.04 3 0.68 0.38 0.77
Error 440.68 243 1.81

Columbia Basin

Use of newspapers 5.17 2 2.59 0.46 0.63
Opinion (AT/DK) 38.90 1 38.90 6.96 0.01
Interaction 17.04 2 8.52 1.52 0.22
Error 1312.93 235 5.57
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Figure 36a. Bar graph of number of practices used by growers in AT and
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Q7h: Soil and Water Conservation District

Table 44. Number of practices used by farmers in various frequencies of
use of Soil and Water Conservation District personnel for informa-
tion about soil erosion

Frequency of use
Willamette Valley Columbia Basin

AT DK AT DK

Never, nothing 2.26 1.71 3.07 2.48
Not too, a little 2.59 1.83 4.58 3.40
Quite a lot 3.04 1.50 5.52 3.00
A lot, very 2.78 2.00 6.14 2.00

Table 44a. ANOVA for group means of number of practices being used as a
function of use of Soil and Water Conservation District personnel
for information about soil erosion

Sum of	 Mean
Source of variation	 squares DF	 square	 F	 P

Willamette Valley

Use of Soil and Water 3.40 3 1.13 0.64 0.59
Conserv. Dist. personnel

Opinion (AT/DK) 9.36 1 9.36 5.26 0.02
Interaction 4.16 3 1.39 0.78 0.51
Error 430.76 242 1.78

Columbia Basin

49.34 3 16.45 3.40 0.02Use of Soil and Water
Conserv. Dist. personnel

Opinion (AT/DK) 45.30 1 45.30 9.35 0.00
Interaction 19.24 3 6.41 1.32 0.27
Error 1152.75 238 4.84
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Summary

Significance levels are summarized in Table 45. Differences between

AT and DK groups are statistically significant with respect to all

sources of information. AT farmers used more practices than DK farmers.

The number of practices being used generally increased with frequency of

use of sources of information. This is readily seen in Figures 30

through 37.

Differences were noted between the Willamette Valley and the Colum-

bia Basin. The effects of the frequency of use of the following sources

of information are highly significant in the Willamette Valley and in the

Columbia Basin: "friends or neighbors," "county Extension agent," "agri-

cultural research scientists," and "Soil Conservation Service." In each

case the significance levels are higher in the Columbia Basin than in the

Willamette Valley. Frequency of use of "Soil and Water Conservation

District" is significant in the Columbia Basin but not in the Willamette

Valley. Frequency of use of the sources "magazines," "tv or radio," and

"newspapers" were not significant in either region.

Results indicate that those who use sources of information most

frequently also use more practices. Tables 37 through 44 show that the

number of practices being used is higher for the AT group than the DK

group. Number of practices being used increases as the frequency of use

of sources of information increases (Figures 38 and 39).
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Table 45. Probability levels for effects of frequency of use of sources of
information, effects of opinion state (AT vs DK) and effects of interac-
tions on number of practices used by farmers in the Willamette Valley and
Columbia Basin

Source of information

Willamette Valley Columbia Basin

Fre-
quency AT/DK

Inter-
action

Fre-
quency AT/DK

Inter-
action

7a Magazines 0.97 0.00 0.02 0.10 0.04 0.18

7b Friends or neighbors 0.01 0.04 0.16 0.00 0.04 0.83

7c County Extension agent 0.04 0.00 0.01 0.00 0.10 0.19

7d Agricultural research
scientist

0.04 0.00 0.27 0.06 0.01 0.48

7e Soil Conservation Service 0.03 0.01 0.34 0.00 0.01 0.08

7f TV or radio 0.27 0.07 0.03 0.36 0.00 0.65

7g Newspapers 0.99 0.06 0.77 0.63 0.01 0.22

7h Soil and Water Conservation 0.59 0.02 0.51 0.02 0.00 0.27
District representative
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Use of Information and Perceived Quality of Information

We reported in the previous section that the frequency with which

farmers use personal or "expert" information sources--neighbors, friends,

SCS technicians, Extension Service, or agricultural research scientists--

is related positively to adoption of soil erosion control practices. The

use of the mass media--newspapers, magazines, radio or television--is not

related to adoption behavior. Yet, we reported in Volume I that the mass

media are used more frequently than "expert" sources (Table 47, this

report).

One possible explanation is that an individual exerts little effort

to gain information from the mass media. Television viewing, for ex-

ample, is passive and reading takes less effort than driving to the

office of the Soil and Water Conservation District and talking to a

technician.

Another possibility is that "expert" sources provide information of

greater quality. The information is more effective in the adoption

process because it can be tailored to "fit" a practice into one's farming

operation. We investigated that possibility by comparing the use farmers

make of different information sources to the perceived quality of the

information received. This is done in Table 47 where group means for

frequency of use of sources of information and for perceived quality of

information are shown. Also shown are the differences between these

group means.

The results show that mass media and "personal" sources (friends and

neighbors) are used more than "expert" sources such as the Soil Conserva-

tion Service, Extension Service, or agricultural research scientists

(Table 47). AT groups use all sources more than DK groups. However, a

reverse pattern is found when one compares the sources for the quality of

information. Quality of information received from "expert" sources is

rated higher than that received from mass media or personal sources.

Reasons for the higher ratings among expert sources are unclear. One, as

we have speculated, is that it takes more effort to gather pertinent

information from those sources than it does to talk to a neighbor or read

about soil erosion in a farm magazine. The information also may be more

useful and have the detail required for adoption of soil erosion control
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practices. The question-answer experience of a personal conversation

with an expert offers the additional opportunity to clarify and elabo-

rate. It allows the information-seeking process to flow in directions

that are controlled by interest. It further allows the rapid accumula-

tion of opinion and fact embedded in a personal discussion. A second

possibility is that expert sources are more prestigious. Research sci-

entists and SCS technicians may be held in high esteem and the informa-

tion they provide is considered reliable, while the information provided

by the mass media is perceived as less reliable. DK farmers always

perceive the mass media as having a higher quality than do AT farmers.

This suggests some validity for the second explanation. We aren't sure

why DK respondents, who use sources less than AT farmers, consistently

rated all sources higher than the AT group. Perhaps DK respondents are

less critical in their evaluation because they use the sources less (and

use fewer practices) than AT farmers.

Table 46.	 Group means for perceived quality of information

Source of information
WV CB

AT DK (AT-DK) AT DK (AT-DK)

Farm magazine 3.06 3.20 -0.14 3.29 3.39 -0.10
TV/radio 2.58 2.59 -0.01 2.78 3.02 -0.24

Other farmers 4.11 4.17 -0.06 4.15 4.15 -0.00
Friends, neighbors 3.47 3.58 -0.11 3.76 3.88 -0.12

Soil Conservation Service 4.06 4.14 -0.08 4.09 4.17 -0.08
Extension Service 3.99 4.21 -0.22 4.04 4.12 -0.08
Company fieldman 3.39 3.56 -0.17 3.42 3.76 -0.34
Research scientist 3.93 4.05 -0.12 3.91 4.07 -0.16
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Table 47. Differences between group means for perceived quality and reliability
of information and frequency of use of sources of information

Source of
Information

AT DK

Quality
Frequency
of use Difference Quality

Frequency
of use Difference

Willamette Valley

Soil Conservation 4.06 1.90 2.16 4.14 1.44 2.70
Service

Extension Service 3.99 1.78 2.21 4.21 1.48 2.73
Research scientist 3.93 1.48 2.45 4.05 1.23 2.82
Friends, neighbors 3.47 2.23 1.24 3.58 1.74 1.84
Farm magazine 3.06 2.64 0.42 3.20 2.15 1.05
TV/radio 2.58 1.87 0.71 2.59 1.81 0.78

Columbia Basin

Soil Conservation 4.09 2.41 1.68 4.17 1.56 2.61
Service

Extension Service 4.04 2.13 1.91 4.12 1.63 2.49
Research scientist 3.91 1.82 2.09 4.07 1.29 2.78
Friends, neighbors 3.76 2.77 0.99 3.88 2.24 1.64
Farm magazine 3.29 2.99 0.30 3.39 2.46 0.93
TV/radio 3.78 2.10 0.68 3.02 1.95 1.07
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Miscellaneous Issues Concerning Adoption of

Soil Erosion Control Practices 

This section investigates a group of miscellaneous issues that are

associated with the adoption of erosion control practices. They are all

of interest to professional soil scientists and have been studied in one

way or another for more than 40 years. The first one concerns the effect

of perceived changes in rate of soil erosion on one's farm on adoption

behavior. The second one concerns the relationship between opinions

about the seriousness of soil erosion and adoption behavior. The third

issue, is the effect of willingness to take risks on adoption. Adoption

behavior is considered the dependent variable, although we have no infor-

mation that suggests that adoption follows the establishment of opinions

about these issues. Another independent variable, beside opinion level,

is AT or DK grouping of respondents. Separate analyses are reported for

Willamette Valley and Columbia Basin farmers. The results are presented

in Tables 48, 49, and 50.
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Q12: Change in Rate of Soil Erosion

Table 48. Number of practices used by farmers in various categories of
perceived changes in rates of soil erosion on area farms

Changes in rate
Willamette Valley Columbia Basin

AT DK AT DK

Decreased substantially 3.58 1.38 5.22 1.33
Decreased slightly 2.83 1.89 4.93 2.50
Stayed about the same 2.34 1.75 3.74 2.93
Increased slightly 2.53 1.50 5.18 3.00
Increased substantially 2.00 1.00

Table 48a. ANOVA for group means of number of practices being used as a
function of changes in rates of soil erosion on area farms

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Changes in rate of soil
erosion

8.31 4 2.08 1.21 0.31

Opinion (AT/DK) 28.51 1 28.51 16.57 0.00
Interaction 11.70 4 2.92 1.70 0.15
Error 407.73 237 1.72

Columbia Basin

Changes in rate of soil
erosion

7.51 3 2.50 0.48 0.70

Opinion (AT/DK) 92.26 1 92.26 17.58 0.00
Interaction 32.31 3 10.77 2.05 0.11
Error 1228.03 234 5.25
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Q12c: Seriousness of Soil Erosion

Table 49. Number of practices used by farmers in various categories of
perceived seriousness of soil erosion on farms in immediate area

	

Willamette Valley	 Columbia Basin 
Seriousness	 AT	 DK	 AT	 DK

Not at all serious 2.43 1.59 2.88 2.00
Not too serious 2.59 1.74 4.34 2.50
Quite serious 2.14 2.13 5.18 6.33
Very serious 2.86 2.33 7.00 4.00

Table 49a. ANOVA for group means of number of practices being used as a
function of seriousness of soil erosion on farms in immediate area

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Seriousness of soil erosion 3.06 3 1.02 0.57 0.64
Opinion (AT/DK) 6.53 1 6.53 3.65 0.06
Interaction 3.24 3 1.08 0.60 0.61
Error 431.05 241 1.79

Columbia Basin

Seriousness of soil erosion 113.50 3 37.83 7.53 0.00
Opinion (AT/DK) 18.04 1 18.04 3.59 0.06
Interaction 28.59 3 9.53 1.90 0.13
Error 1206.50 240 5.03
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Figure 41. Bar graph of number of practices used by farmers in AT and
DK groups in the Willamette Valley in various categories of per-
ception of seriousness of soil erosion
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Q16: Willingness to Take Risks 

Table 50. Number of practices used by farmers in various categories of
willingness to take risks

Risk category
Willamette Valley Columbia Basin

AT DK AT DK

Take risks more 2.52 1.67 4.88 3.50

Risks taken for gain 2.50 1.83 4.97 3.11

Cautious of new 2.30 1.76 4.30 1.94

See how new works first 3.19 1.50 4.00 3.20

Table 50a. ANOVA for group means of number of practices being used as a
function of willingness to take risks

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Willingness to take risks 2.18 3 0.73 0.41 0.75

Opinion (AT/DK) 42.75 1 42.75 23.92 0.00

Interaction 7.03 3 2.34 1.31 0.27

Error 432.47 242 1.79

Columbia Basin

Willingness to take risks 29.56 3 9.85 1.76 0.16

Opinion (AT/DK) 72.79 1 72.79 12.99 0.00

Interaction 9.98 3 3.33 0.59 0.62

Error 1344.82 240 5.60
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Summary

AT respondents adopted more practices than DK respondents for all

opinion questions. Opinion level, however, is not related to adoptions

except for Columbia Basin farmers who said soil erosion was more serious

on their farms. AT farmers adopted more practices, regardless of the

level of risk.
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Demographic Characteristics and Frequency of Use of Farming Practices 

Demographic effects--acres farmed, educational level, and age--on

adoption levels are compared in this section. Results obtained with the

same two-way ANOVA model used in the previous sections are reported in

Tables 51, 52, and 53. Figure 43 and Figure 43a illustrates adoption

means for number of acres farmed.
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Q23: Number of Acres Farmed

Table 51. Number of practices used by farmers in various categories of
number of acres farmed

Number of acres farmed
Willamette Valley Columbia Basin

AT DK AT DK

0-60 2.22 1.21 1.92 3.67
60-120 2.17 2.06 2.20 1.73

121-200 3.00 1.28 2.88 1.25
201-350 2.28 2.18 2.83 1.00
350-600 2.50 1.65 2.61 1.00
601-900 2.78 1.89 4.48 2.80
901-1650 2.68 1.91 4.76 3.17

1651-2600 2.40 4.00 5.38 5.25
2601-9999 3.00 2.00 6.15 4.67
10,000+ 5.00 5.00

Table 51a. ANOVA for group means of number of practices being used as a
function of of number of acres farmed

Source of variation
Sum of
Squares DF

Mean
square F P

Willamette Valley

Number of acres farmed 11.79 8 1.47 0.83 0.58
Opinion (AT/DK) 7.06 1 7.06 3.98 0.05
Interaction 21.26 8 2.66 1.50 0.16
Error 413.13 233 1.77

Columbia Basin

Number of acres farmed 196.16 9 21.80 5.42 0.00
Opinion (AT/DK) 13.38 1 13.38 3.32 0.07
Interaction 29.30 9 3.26 0.81 0.61
Error 917.46 228 4.02
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Q30: Level of Education

Table 52. Number of practices used by growers in various categories of
level of education

Level of education
Willamette Valley Columbia Basin

AT DK AT DK

8th ,grade 2.00 2.09 3.00 0.00
Grades 9-11 1.86 1.55 5.17 2.67
High school 2.94 1.47 4.07 2.07
Technical school 3.00 1.00 4.80 2.33
Some community college 1.67 1.89 3.91 3.00
Community college diploma 1.60 3.00 4.00 2.33
Some 4-year college 2.39 1.85 5.60 3.43
Bachelor's degree 2.42 1.85 4.74 4.40
Some graduate school 4.00 0.00 3.82 4.00

Table 52a. ANOVA for group means of number of practices being used as a
function of level of education

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Level of education 5.56 0.69 0.40 0.92
Opinion (AT/DK) 11.92 1 11.92 6.90 0.01
Interaction 34.49 8 4.31 2.49 0.01
Error 385.45 223 1.73

Columbia Basin

Level of education 68.13 8 8.52 1.52 0.15
Opinion (AT/DK) 47.87 1 47.87 8.56 0.00
Interaction 19.47 8 2.43 0.43 0.90
Error 1241.62 222 5.59
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Q32: Age

Table 53. Number of practices used by growers in various age
categories

Willamette Valley	 Columbia Basin
Age	 AT	 DK	 AT	 DK

Years 

25-34 2.43 2.23 4.52 4.00
35-44 2.60 1.76 4.93 2.00
45-54 2.58 1.63 4.98 2.57
55-64 2.60 1.73 4.23 3.00
+65 2.46 1.45 4.08 2.43

Table 53a. ANOVA for group means of number of practices being used as a
function of age

Source of variation
Sum of
squares DF

Mean
square F P

Willamette Valley

Age 2.22 4 0.56 0.30 0.88
Opinion (AT/DK) 30.73 1 30.73 16.80 0.00
Interaction 3.99 4 1.00 0.55 0.70
Error 429.90 235 1.83

Columbia Basin

Age 9.98 4 2.50 0.44 0.78
Opinion (AT/DK) 85.92 1 85.92 15.04 0.00
Interaction 18.67 4 4.67 0.82 0.52
Error 1353.98 237 5.71
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Summary

The AT farmers reported higher, adoption levels than DK farmers, for

both Willamette Valley and Columbia Basin regions. The level of each

demographic variable (acres farmed, age, education) was not related to

the number of practices being used. Only the education by AT/DK grouping

interaction was statistically significant--and only for Willamette Valley

farmers.

Table 54. Probability levels for effects of several sources of varia-
tion, for opinion state (AT vs DK) and effects of interactions on
number of practices used

	

Willamette Valley	 Columbia Basin

	

Inter-	 Inter-
Source of variation	 Source AT/DK action Source AT/DK action

12	 Changes in rate of	 0.31	 0.00	 0.15	 0.70	 0.00	 0.11
soil erosion

12c Seriousness of soil	 0.64	 0.06	 0.61	 0.00	 0.06	 0.13
erosion

16	 Attitude towards risk	 0.75	 0.00	 0.27	 0.16	 0.00	 0.61
26	 Acres farmed	 0.58	 0.05	 0.16	 0.00	 0.07	 0.61
30	 Level of education	 0.92	 0.01	 0.01	 0.15	 0.00	 0.90
32	 Age	 0.88	 0.00	 0.70	 0.78	 0.00	 0.52
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Problems with Soil Erosion Control Practices 

Not all practices designed for the control of soil erosion do the

job for all who adopt them. Problems occur because of failure to care-

fully implement or maintain the practice. Also, a practice may be inap-

propriate for a particular set of conditions. We suspect that farmers

who say they have had problems or have disadopted practices are among

those who also say that soil erosion is increasing on their farm.

Table 55 provides the relevant information for these comparisons.

Table 55. Problems encountered by farmers in the Columbia Basin
with practices being used

Category
(from Q12)

No.	 of
problem

practices
No.	 of

disadoptions
No. problem practices

Total being used

Increasing
Decreasing

1.83
1.28

1.35
1.00

0.28
0.18

Those who indicate that the soil erosion problem is increasing have more

problems and more disadoptions. The rate of disadoptions--that is, the

ratio of problem practices divided by the practices initially adopted--

is higher for farmers who perceive the problem to be increasing than for

those who perceive the problem to be decreasing. Those who have suc-

cessfully adopted practices perceive that these practices have had the

desired result.
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Summary

Part of this report is devoted to consideration of the attitude/be-

havior (A/B) question, which can be stated as follows: Do respondents of

the AT group follow up on their perceptions and knowledge about soil

erosion with consistent actions? Thus, we evaluated whether or not

respondents who perceived consequences of soil erosion to be serious

would adopt more practices and use sources of information more

frequently. Then we evaluated whether or not respondents, having adopted

management practices, made an evaluation of the success or failure of

these practices.

We determined the frequency of use of farming practices in relation

to perceptions of shortages of natural resources, perceptions of conse-

quences of soil erosion, frequency of use of sources of information,

demographic characteristics, and finally, perceived changes in the rate

of soil erosion, perceived seriousness of soil erosion, and willingness

to take risks. In this analysis we found the effect of attitude, that is

the difference between AT groups and DK groups, to be statistically sig-

nificant without exception. Farmers in the AT group used more practices

than farmers in the 1K group.

This is an important result. It reemphasizes the existence of two

different groups of farmers. The AT farmers use more practices and the

number of practices used increases as the problem of soil erosion is

considered to be more serious. These two groups of farmers have differ-

ent needs with respect to legislation pertaining to the problem of soil

erosion, targeting of agency activities, for example, the Soil Conserva-

tion Service, Soil and Water Conservation District, and the Extension

Service.

Perceptions of the occurrence of shortages of natural resources did

not have an effect on the number of practices being used. However,

perceived consequences of problems associated with soil erosion did have

an effect on the number of practices being used. Differences existed

between the Willamette Valley and the Columbia Basin. A significant

effect of "loss of topsoil" and "filling roadside ditches with silt" was

found in both the Willamette Valley and Columbia Basin. However, sta-

tistically significant effects of "a long-run decrease in crop produc-
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tivity," "a long-run decrease in the profitability of farming," and "a

loss of soil nutrients" was found only in the Columbia Basin. This

observation points to the differences between the two regions.

These results were confirmed by an analysis of the frequency of use

of sources of information on the number of practices being used. Again,

the effects of opinion state, that is, AT vs DK, were highly significant

without exception. A significant effect for the frequency of use of

"friends and neighbors," "county Extension agent," "agricultural research

scientist," and "Soil Conservation Service" was found in both the

Willamette Valley and Columbia Basin. This reinforces our earlier hy-

pothesis about the rational behavior of farmers. When certain problems

must be solved, information is sought from technical sources. The fre-

quency of use of "magazines," "tv or radio," and "newspapers" did not

have a significant effect on the number of practices being used. Final-

ly, the effects of several miscellaneous sources of variation on the

number of practices being used were evaluated, including "perceived

changes in the rate of soil erosion," "perceived seriousness of soil

erosion," "attitude towards risk," "acres farmed," "level of education,"

and "age." In all instances, the effect of opinion state was signifi-

cant. Of these sources of variation, only the effect of "perceived

seriousness of soil erosion" and the "number of acres farmed" had a

significant effect on the number of practices being used and then only in

the Columbia Basin.

We conclude that the difference in behavior between the AT and DK

groups with respect to the adoption of soil erosion control practices is

consistent and deeply imbedded in the farming community. The consistency

of this A/B response further emphasizes that it arises from the need to

respond to a physical constraint on farming. Practices are adopted using

the same rationale that soils are fertilized. In the process of adopting

practices, the farmers seek information from technical sources.

The difference between the Willamette Valley and the Columbia Basin

is that the problem of soil erosion is more pervasive and more serious in

the Columbia Basin than it is in the Willamette Valley. In the Columbia

Basin the percent of farmers in the AT group is much higher than it is in

the Willamette Valley. Perceptions of "seriousness of long-run decrease

in crop productivity" and in the "profitability of farming" and of the
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"loss of soil nutrients" had no effect on the number of practices being

used in the Willamette Valley, but they did in the Columbia Basin.
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PUBLIC POLICY

Introduction

Efforts to measure attitude crystallization were employed to learn

if the methodology improves our understanding of policy issues that

affect farmers. Ideas about how to persuade farmers to control soil

erosion have been around for more than 100 years. Yet, estimates of

opinions about them have been reported only since the development of

sample surveys. It seemed reasonable to compare AT and DK groups of

farmers and nonfarmers to learn if important differences occur among the

four groups. Nonfarmers make up about 97% of the population, a majority

that can easily assert itself on farm issues once aroused. Marked dif-

ferences in opinion frequency occur between the two groups. Moreover,

farmers sometimes split over a policy matter, since those in one part of

the country would be affected differently than those in another.

Attitude estimates of policy issues are subject to the same ques-

tions about error as attitude measures on other topics. We wished to

determine if the AT group--both farmers and nonfarmers--viewed three

policy questions the same or differently than the DK group. Results of

our analysis are presented in this section. The three issues were de-

bated in the 1970's and we expected to find sharp divisions over them in

our sample:

1. Regulation to control soil erosion.

2. Direct government payment to farmers to conserve soil.

3. Dollars used for price supports should pay for soil conservation
payments.

Results 

Regulation

When asked whether regulation is needed to control soil erosion,

farmers in the Willamette Valley quite strongly disagreed, whereas non-

farmers in the Willamette Valley agreed (Figure 44). The differences

between farmers and nonfarmers were substantial. This is an important

result in terms of the legislative process. Nonfarmers represent more

than 96% of the electorate, while farmers represent less than 4%. Thus,
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the possibility exists that nonfarmers can dictate legislation to farmers

that the farmers may consider undesirable or unnecessary.

Government Payment

Farmers in the Columbia Basin are more divided than those in the

Willamette Valley over the question of whether regulation is needed to

control soil erosion (Figure 44a). The number of farmers who agree that

some form of regulation may be necessary is higher in the Columbia Basin

than it is in the Willamette Valley. In fact, the DK farmers agree with

the statement. This difference may be an expression of the difference in

the intensity and severity of soil erosion problems in the two regions.

When considering the question, "Government should pay farmers to

conserve soil," farmers as well as nonfarmers in the Willamette Valley

are in agreement (Figure 45). In the Columbia Basin the respondents

agree very strongly with the statement (Figure 45a). These respondents

clearly favor some form of government subsidy to farmers to conserve

soil. Again, differences between farmers and nonfarmers are small, with

AT respondents more strongly in favor of tha statement.,

Diversion of Price Support Payments

Responses to the statement, "Dollars used for price support should

be used to pay for conservation measures," offer some striking

differences (Figures 46 and 46a). Farmers in the Willamette Valley in

the AT group favor this policy, whereas farmers in the Columbia Basin in

the AT group disagree with the statement. This opinion is reversed for

the farmers in the DK groups. Here, the statement is favored more

strongly in the Columbia Basin, although the majority is in disagreement.

Nonfarmers agree very strongly with the statement, both in the Willamette

Valley and in the Columbia Basin.
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Summary

Responses to three public policy questions reveal differences be-

tween farmers and nonfarmers as well as differences between farmers in

the Willamette Valley and farmers in the Columbia Basin. Farmers in the

Willamette Valley disagree with the statement that regulation is needed

to control soil erosion. Farmers in the Columbia Basin, however, are

more neutral. Nonfarmers in both regions agree quite strongly with

farmers in both regions that the government should pay farmers to con-

serve soil. Farmers in the Columbia Basin agree with this statement more

strongly than farmers in the Willamette Valley. Nonfarmers also agree

with the statement, but less strongly than farmers do. Farmers generally

disagree with the statement that dollars used for price support should be

used to pay for conservation measures. Only AT farmers in the Willamette

Valley agree with the statement. Nonfarmers, however, agree very strong-

ly with this statement.

Thus, nonfarmers think that regulation is needed to control soil

erosion, that the government should pay farmers to conserve soil, and

that the funds needed to support erosion control should come from dollars

presently used for price support. Farmers, on the other hand, do not

think that regulation is needed, particularly in the Willamette Valley.

They agree that government should pay farmers to conserve soil, but they

do not wish dollars presently used for price support to be diverted to

pay for conservation measures. The difference between Willamette Valley

farmers and Columbia Basin farmers is important. We have hypothesized

that the problem of soil erosion is much more serious in the Columbia

Basin than,it is in the Willamette Valley. Therefore, the issues are

perceived differently in the two regions.
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CONCLUSIONS AND IMPLICATIONS 

The data reported in both volumes underscore the importance of

measuring holders of crystallized attitudes and the separation of that

group (called the AT group in this study) in sample surveys of farmers

and nonfarmers. The distinction is important for it provides evidence

that attitudes are measured and are not created in the interviewing

process. And, crystallized attitude holders are different in many impor-

tant respects from others (called the DK group) who are separated in the

analysis.

For instance, AT farmers are different people than DK farmers. They

operate more land, have higher percentages of the land they farm in

crops, and are better educated. More importantly, they recognize they

have serious problems with soil erosion on their farms. They must deal

with the problem on a daily basis. They do so by adopting remedial

practices or practices that prevent soil erosion. In doing so they seek

professional help and educate themselves about the problem in a general

way. They perceive the problem of soil erosion to be manageable. We

base this conclusion on the fact that they perceive the soil erosion to

be decreasing as more practices are being used to control it.

Differences between the two groups are consistent throughout all

aspects of the study. The differences are irrefutable on the basis of

sound statistical analyses as well as on the basis of consistency in all

aspects of the study. The hypothesis was formulated that the differences

between these two groups exists because soil erosion occurs on some farms

but not on others. Where soil erosion occurs, farmers become respondents

in the AT group; where it does not occur, they become respondents in the

DK group.

We have not been able to prove the hypothesis unequivocally, how-

ever. That can be done only by surveying the geographic conditions on

the farm itself; specifically, one would need a detailed soils map for

each farm showing soil depth, slopes, and aspects. That was beyond the

scope of our study.

The most notable difference between the characteristics of respon-

dents in the AT and DK groups is farm size, as measured by area farmed

and area of farm in cropland. All other comparisons (area owned or being

purchased, area rented, and number of landlords) are a consequence of

133



these characteristics. The differences in size were substantial, with

the AT farmers in the Columbia Basin farming about 50% more land than the

DK farmers and the Ai farmers in the Willamette Valley farming about 40%

more land than the DK farmers. Columbia Basin farmers owned more of

their land, whereas Willamette Valley farmers rent more of their land.

The difference in farm size is a further indication of the suscep-

tibility of land that is being farmed to soil erosion. When serious

productivity limits exist, farms are larger. Thus, both in the

Willamette Valley and in the Columbia Basin AT respondents are farming

land that has certain limitations, specifically one of susceptibility to

soil erosion.

Behavior differences between AT and DK farmers, when measured by

adoption of erosion control practices, is consistent and deeply embedded

in the sample. The consistency of the attitudinal support for adoption

behavior further emphasizes that it arises from the need to respond to a

physical constraint for farming. Erosion control practices are adopted

using the same rational that is employed for seeding a new crop variety,

fertilizing soils, or applying pesticides.

Differences are not confined to farmers. Nonfarmers., who make up

about 96% of Oregon's adult population, have smaller proportions of

crystallized attitude holders, as one might expect. After all, soil

erosion is not an issue that one expects to impinge daily on the con-

sciousness of everyone. Yet, about 13% of the nonfarmers sampled, ac-

cording to our analysis, hold crystallized attitudes about soil erosion.

Like their farm counterparts, they are better educated, more knowledge-

able about erosion issues, are exposed more to erosion topics in the mass

media and discuss erosion problems more with peers and other people.

Nonfarmer DK attitude holders do not have these characteristics.

AT nonfarmers, while they agree with their farm counterparts on many

topics, differ on important policy issues. For instance, AT farmers in

the Columbia Basin oppose regulation to control soil erosion and a diver-

sion of crop support payments to pay soil conservation programs. Erosion

problems in the Basin probably are the most prevalent in the state. AT

nonfarmers there favor these policies, as do DK farmers and nonfarmers.

Should one sample randomly, i.e., proportionate to population, and not

distinguish between AT and DK groups in the analysis, one would reach the

conclusion that overwhelming support exists for the two policy changes.
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Their adamant opposition by AT farmers, who are likely to be well-

connected politically, shows how poorly designed sample surveys can lead

to poor policy recommendations.
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