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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 Colum-
bia Basin, representing two distinctly different climatic and socio-
graphic 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. Results were shown
and discussed in two Special Reports of the Oregon Agricultural Experi-
ment Station (Special Reports No. 764 and 765).

This report is concerned with aspects of minimum tillage. The
number of farmers using minimum tillage was nearly zero in 1940. Adop-
tion started in the early 1950s in the Willamette Valley and about 10
years later in the Columbia basin. Rate of adoption was about 0.7 per-
cent of the farmers per year in the Willamette Valley and 0.3 percent
per year in the Columbia Basin. These rates remained constant until the
early 1980s when a more rapid rate of adoption set in. At that time,
minimum tillage was increasingly recognized as the management practice
that maximized net returns during a period of rapidly declining prices
for farm products. Evidence is given that supports the hypothesis that
minimum tillage is being used as an economically attractive management
alternative rather than as a conservation practice.

ACKNOWLEDGMENT

This study was supported by funds provided by the STEEP (Solutions
to Environmental and Economic Problems) research program and by the
Oregon Agricultural Experiment Station. STEEP is administered by the
Cooperative State Research Service, Science and Education Administra-
tion, United States Department of Agriculture.



CONTENTS

Page

INTRODUCTION	 1

MINIMUM TILLAGE IN OREGON 	 3

Introduction	 3

Frequency of Use	 5

Practices Used with Minimum Tillage 	 7

Frequency of Use of Sources of Information by MT Users	 10

Summary	 11

USE OF MINIMUM TILLAGE BY WHEAT GROWERS 	 12

Introduction	 12

Physical Characteristics and the Adoption of Minimum Tillage 	 14

Soil Association	 14

Soil Depth	 15

Rainfall	 16

Perceptions of Seriousness of Consequences of Soil Erosion	 17

Frequency of Use of Sources of Information	 23

Perceptions of Quality and Reliability of Information	 30

Group Means for Demographic Factors 	 32

Age of Users of Minimum Tillage	 33

Level of Education	 35

Number of Acres Farmed	 36

Gross Farm Sales	 37

Attitude Toward Risk	 38

Summary	 40

SUMMARY AND CONCLUSIONS	 44

iin



FIGURES

Page

Figure 1. Number of farmers using minimum tillage (seeding
into minimally worked soil), shown as a function
of time during the period from 1940 though 1982

	
2

Figure 2. Bar graphs of group means for the perceived
seriousness of consequences of soil erosion in
three categories of use of minimum tillage by
growers in the Willamette Valley and in the
Columbia Basin	 20

Figure 3. Bar graphs of group means for the frequency of
use of sources of information by growers in the
Willamette Valley and in the Columbia Basin for
various categories of use of minimum tillage 	 25

Figure 4. Group means for frequency of use of sources of
information by growers in various categories of
use of minimum tillage	 29

Figure 5. Bar graph of group means for age in various
categories of use of minimum tillage by growers
in the Willamette Valley and in the Columbia
Basin.	 41

Figure 6. Bar graph of group means for level of education
in various categories of use of minimum tillage
by growers in the Willamette Valley and in the
Columbia Basin	 42

Figure 7. Bar graph of group means for cropland acres in
various categories of use of minimum tillage by
growers in the Willamette Valley and in the
Columbia Basin	 42

Figure 8. Bar graph of group means for level of gross income
in various categories of use of minimum tillage by
growers in the Willamette Valley and in the
Columbia Basin	 43

Figure	 Bar graph of group means for attitude towards
risk in various categories of use of minimum
tillage by growers in the Willamette Valley and
in the Columbia Basin	 43

iii



TABLES

Page

Table 1.	 Frequency of use of minimum tillage by farmers in
the Willamette Valley and Columbia Basin in percent
of number of respondents in each group
	 5

Table 2. Tetrachoric correlation between use of minimum
tillage (MT) and other practices for Willamette
Valley farmers
	 8

Table 3.	 Tetrachoric correlation between use of minimum
tillage and other farming practices for Columbia
Basin farmers
	 9

Table 4.	 Group means for frequency of use of sources of
information about soil erosion by users of minimum
tillage in the Willamette Valley and Columbia Basin

	 10

Table 5. Number of wheat growers in various categories of
use of minimum tillage in Willamette Valley and
Columbia Basin	 13

Table 6.	 Percent of wheat growers from Willamette Valley and
Columbia Basin in AT and DK categories.	 13

Table 7.	 Number of wheat growers in soil association groups,
shown as percent of total number of respondents in
three categories of minimum tillage use 	 14

Table 8.	 Percent of Columbia Basin wheat growers with various
soil depths	 15

Table 9.	 Percent of Columbia Basin wheat growers with various
rainfall rates	 16

Table 10. Group means for the perceived seriousness of
consequences of soil erosion for farmers in the
Columbia Basin and in the Willamette Valley for
various categories of use of minimum tillage

	 18

Table 11. Group means for frequency of use of sources of
information by farmers in the Columbia Basin and
in the Willamette Valley for various categories
of use of minimum tillage	 24

Table 12. Group means for perception of quality and
reliability in sources of information by farmers
in the Columbia Basin and in the Willamette Valley
for various categories of use of minimum tillage 	 31

iv



Page

Table 13. Number of Willamette Valley wheat growers in various
categories of age	 33

Table 14. Ratios of number of grain growers in age category
divided by number of growers in rest of sample in
the same age category	 34

Table 15. Number of wheat growers with various levels of
education	 35

Table 16. Number of wheat growers in various categories of
number of acres owned or rented	 36

Table 17. Number of wheat growers in various categories of
gross farm sales	 37

Table 18. Percent of wheat growers in the WV and CB in four
categories of attitude towards risk, shown for
three categories of use of minimum tillage 	 38

Table 19. Group means for demographic factors of wheat growers
in the Columbia Basin and in the Willamette Valley
for various categories of use of minimum tillage 	 40

v



INTRODUCTION

Minimum tillage is the culmination of a modern technology that

began when machines replaced animal power to work the soil for agricul-

tural production. The technology requires placing seed in narrow slits

that are wide and deep enough to assure soil contact and coverage of the

seed. Curiously, the strategy resembles man's early (pre-machine)

agriculture when the soil was scratched, seed inserted, and covered.

The practice works for modern agriculture because selective pesticides

control weeds and insect pests, and inorganic fertilizers stimulate crop

production.

Fuel savings, reduced labor requirements, and greater flexibility

in planting and harvesting all have accelerated the adoption of minimum

tillage in Oregon. Improved soil erosion control, however, remains as

the foremost reason for adoption of the practice, according to agricul-

tural researchers. Because of widespread interest in minimum tillage,

particularly for its erosion control benefits, our survey focused on the

role of this innovation in the thinking of the state's farmers.

According to our survey, the number of farmers adopting the prac-

tice was near zero in 1940. Some adoptions started in 1950 in the

Willamette Valley and began slightly later in the Columbia Basin (Fig-

ure 1). Adoptions increased slowly from 1950 to 1980. The rate was

about 0.7 percent per year in the Willamette Valley and 0.3 percent per

year in the Columbia Basin. The rates of adoption were the same for

Attitude (AT) and Don't Know (DK) farmers in the two regions.

In 1980, a rapid increase in adoptions occurred. A plausible

stimulus probably was the rapidly deteriorating farm economy in the

state. Because minimum tillage offered the possibility of decreasing

production and labor costs, it quickly became the practice of choice.

The possibility that minimum tillage is adopted primarily to reduce

costs rather than to reduce soil erosion suggests itself. Otherwise,

adoption rates would not have responded so directly to economic forces.

The analysis will investigate this possibility.

The first chapter presents basic frequency distributions concerning

adoption of the practice--the percentage who have adopted the practice,
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who are considering, who have disadopted, who have rejected the idea,

and who are unaware of the practice. Then, the correlates between

adoption of minimum tillage and other conservation practices are pre-

sented. The information-seeking patterns associated with adopters of

minimum tillage also are described.

The second chapter focuses attention on wheat growers. These

farmers represent a special group because wheat is the primary cash crop

grown in the Columbia Basin where soils are among the most erosion-prone

in the state. Descriptive information--the frequency of wheat growers

who have adopted minimum tillage, by region--is compared. Then, the

physical conditions of the areas and the economic attributes of farm

enterprises of the regions are studied. These include soil type and

depth, average rainfall, size of farm, and magnitude of gross farm

sales. Perceptions about the consequences of soil erosion on adoption

behavior are reported. The frequency of the use of information sources

also is presented. Finally, demographic characteristics of farm opera-

tors are compared.

Figure 1. Number of farmers using minimum tillage (seeding into mini-
mally worked soil), shown as a function of time during the
period from 1940 through 1982. Willamette Valley - Don't
Know is 0; Willamette Valley - Attitude is 0; Columbia
Basin - Don't Know is •; Columbia Basin - Attitude is 0.
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MINIMUM TILLAGE IN OREGON

Introduction

Concepts of minimum tillage and no-tillage cropping systems evolved

during the years following the early 1950s. Research programs were

initiated at that time. These have provided many answers with respect

to use and placement of fertilizers and use of weed control chemicals.

The availability of effective weed control chemicals made development

of reduced tillage concepts possible. Farmers played an important role

in the development of the technology. Their interest increased when the

cost of energy rose dramatically in 1974. Minimum tillage also provided

an opportunity to reduce production costs. Minimum tillage offers the

possibility of making better use of limited rainfall in some parts of

the west, specifically Oregon, Washington, and Idaho.

Questions were asked about minimum tillage as part of a survey of

1,000 randomly-selected Oregon adults. Half were farmers, half were

nonfarmers. Half lived in the Willamette Valley and half in the

Columbia Basin.

Adoption of minimum tillage started in 1950 among Willamette Valley

farmers (Figure 1). Adoption increased slowly during the period from

1950 to 1980.

The rate of adoption was about 0.7 percent per year in the

Willamette Valley and 0.3 percent per year in the Columbia Basin. While

evaluating responses to questions about the use of minimum tillage--"are

you using the practice now" and "... if yes, when did you first use

it"--it should be kept in mind that not all farmers may have used the

same definition. Differences of the interpretation of the concept exist

between regions. The rate of adoption was the same for farmers in the

AT and DK groups in both regions. (AT farmers are those for whom there

is empirical evidence that opinion questions measured--and did not

create--attitudes. The DK group refers to those who may have answered

opinion items but provided no additional evidence that they held an

attitude about the topic before the opinion question was asked. See OSU
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Special Reports 764 [1986] and 765 [1987] for the theoretical and

empirical work related to the two groups.)

A rapid increase in use occurred in 1980. A major reason for this

increase was the rapidly deteriorating economic condition of farming.

Because minimum tillage offers the possibility of decreasing production

costs, it quickly became the practice of choice, during a period of

decreasing prices at the farm sale.
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Frequency of Use

Table 1 is a summary of the interest in minimum tillage, showing

the percentages of respondents in categories of use and interest. The

concept of minimum tillage is a flexible one, so all respondents might

not have used the same definition of minimum tillage when answering the

question:

As I read each item, please tell me if you are using this
practice now:

-- Minimum tillage (seeding into minimally worked soil)

Table 1. Frequency of use of minimum tillage by farmers in the
Willamette Valley and Columbia Basin in percent of number of
respondents in each group

Category of use
Willamette Valley Columbia Basin

AT	 DK AT DK

Using the practice now 34.5 27.4 28.5 9.8
Have discontinued using 4.1 6.6 4.3 2.4
Have decided to use, but not yet 4.1 3.8 9.7 4.9
Interested in using, but not sure

about it
17.2 11.3 26.6 9.8

Have heard about it, but not
interested

9.0 11.3 9.7 19.5

Not heard about it 2.8 0.9 0 0
Not applicable on my farm 27.8 36.8 21.3 51.2

Total (percent) 100.0 100.0 100.0 100
(Number of respondents) (145) (106) (207) (41)

The frequency of use of minimum tillage is higher in the Willamette

Valley than it is in the Columbia Basin. This would be a surprising

result if one thinks of minimum tillage only as an erosion control prac-

tice. If one thinks of minimum tillage as a farming practice that is

suitable for present-day economic circumstances, however, this result is

not so surprising. Minimum tillage allows farmers to reduce costs sub-

stantially while accepting relatively small penalties in yields.
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The high frequency of use of minimum tillage in the Willamette

Valley--nearly one third of all farmers are using some form of the

practice--is important. Farmers clearly are trying to find ways of

dealing with the substantial pressures on profit margins they are expe-

riencing. They have read about minimum tillage in farm magazines and

have heard about it from friends and neighbors. They are adopting the

practice rapidly.

Although the frequency of use in the Columbia Basin is only a

little lower than it is in the Willamette Valley, the lower frequency is

significant. While the frequency of adoption in the Willamette Valley

is higher, the number of respondents who indicate they are "interested

in the practice but not sure about it" is higher in the Columbia Basin

than in the Willamette Valley. Farmers in the Willamette Valley may

have made up their minds more quickly. This might be partly a result of

differences in the motivation for adopting the practice.

If we accept the hypothesis that a substantial number of farmers

use minimum tillage as an appropriate farming practice rather than as an

erosion practice, then the last category, namely those who indicated

that the practice is "not applicable on their farm," takes on a differ-

ent meaning. It is possible that these respondents, when they answered

the question, were thinking of minimum tillage as a soil erosion control

practice and not as a practice that might be useful for management pur-

poses. If we accept that not all respondents in this category have

evaluated minimum tillage in this manner, then we must conclude that

there is lack of knowledge about minimum tillage.

There are substantial numbers of respondents in the categories

"decided to use, but not yet;" "interested, but not sure about it;"

"heard about it, but not interested;" "not heard about it;" and "not

applicable on my farm." The information that allows a farmer to make a

rational decision about the use of minimum tillage may not be readily

available to him at the present time. This suggests that research on

minimum tillage is needed.

Of those who used minimum tillage at the time of the survey, about

5% in the Willamette Valley and 4% in the Columbia Basin had discontin-

ued its use (Table 1). The most frequently mentioned problems with
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minimum tillage were connected with weed control, the choice of proper

chemicals for weed control, difficulties with the drills, the cost of

the practice, and an inability to obtain a quality seedbed. Farmers in

the Willamette Valley also mentioned problems with slugs and problems

with field burning.

Practices Used with Minimum Tillage

Tables 2 and 3 show practices being used in combination with mini-

mum tillage in order of decreasing frequency of use. Willamette Valley

farmers use crop residue mulching most often in combination with minimum

tillage, followed by terraces, chemical fallow, and seeding critical

areas.

The p-value indicates the probability level for the observed corre-

lation. P-values of .05 or less are considered statistically signifi-

cant. Thus, for the Willamette Valley only the first four practices

listed in Table 2 are significantly correlated with the use of minimum

tillage.

The last two columns show percent of minimum tillage users who use

the indicated practice with minimum tillage and the percent of all farm-

ers who used both practices. For those practices that are correlated

with the use of minimum tillage, the percent of minimum tillage users

who also use the practice is high. The percent of all farmers who use

both practices generally is not as high. Practices used little in

combination with minimum tillage include "strip cropping and grassed

waterways," "sediment basins," "fall chiseling," "subsoil drainage," and

"seeding on the contour." Only a small percent of farmers use both of

these practices. The practices that are not used much in combination

with minimum tillage are soil erosion control practices. The table,

therefore, suggests that those who use soil erosion control practices do

not use minimum tillage very much.

In the Columbia Basin (Table 3), the number of practices used in

combination with minimum tillage was larger than in the Willamette

Valley and the p values were smaller, indicating a stronger correlation.
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Nine of the practices that were evaluated were used in combination with

minimum tillage with high frequency.

Practices not used very often in combination with minimum tillage

in the Columbia Basin included "seeding on the contour," "sediment

basins," and "summer fallow." Why this is so is not clear. We expected

to find "seeding on the contour" and "sediment basins" to be used with

minimum tillage. Again we note that the classical soil conservation

measures are not used by famers who use minimum tillage.

Table 2.	 Tetrachoric correlation between use of minimum tillage (MT)
and other farming practices for Willamette Valley farmers

Tetrachoric
correlation

Farming practice	 coefficient p

Percent MT
users who
also use
practice

Percent of
all farmers
who use both
practices

Crop residue mulching 0.54 0.01 59 69

Terraces 0.24 0.01 62 20

Chemical fallow 0.21 0.03 33 25

Seeding critical areas 0.19 0.04 58 18

Perennial crops in rotation 0.14 0.09 67 21

Strip cropping and grassed
waterways 0.13 0.27 4 1

Sediment basins 0.12 0.17 22 7

Fall chiseling -0.06 0.36 6 2

Subsoil drainage -0.08 0.21 41 13

Seeding on contour -0.12 0.18 11 4

Nt (total sample) - 251

Na (minimum tillage users) - 79

NIT (do not use minimum tillage) - 172
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Table 3. Tetrachoric correlation between use of minimum tillage and
other farming practices for Columbia Basin farmers

Percent MT Percent of
Tetrachoric	 users who all farmers
correlation	 also use	 who use both

Farming practice	 coefficient p	 practice	 practices

Chemical fallow

Crop residue mulching

Stubble mulch fallow

Fall chiseling

Seeding critical areas

Perennial crops in rotation

Strip cropping and
grassed waterways

Terraces

Leaving stubble during
winter

Wind strips

Seeding on contour

Sediment basins

Cover crops

Summer fallow

System 2/3
(crops 2 years out of 3)

0.03

0.00

-0.01

-0.06

	

0.52	 0.01	 51

	

0.38	 0.01	 83

	

0.37	 0.01	 68

	

0.34	 0.01	 41

	

0.32	 0.01	 56

	

0.31	 0.01	 43

	

0.26	 0.02	 37

	

0.22	 0.03	 48

	

0.21	 0.04	 81

	

0.06	 0.35	 8

	

0.06	 0.31	 54

	

0.41	 30

	

0.50	 24

	

0.48	 67

	

0.36	 5

12

21

2

14

8

6

17

1

13

21

17

11

14

11

9

Nt (total sample) = 248

N 	 (minimum tillage users) = 63

N1 (do not use minimum tillage) = 185
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Fre•uenc of Use of Sources of Information b Minimum Tilla e MT Users

Table 4 shows the frequency of use of information sources by mini-

mum tillage (MT) farmers in the Willamette Valley and the Columbia

Basin.

Table 4. Group means for frequency of use of sources of information
about soil erosion by users of minimum tillage in the
Willamette Valley and the Columbia Basin

(CB-WV)
Source of Information WV CB Mass media Other

Magazine 2.43 3.06 +0.63
Friends and neighbors 2.18 3.02 +0.84
Newspapers 2.05 2.35 +0.30
Soil Conservation Service 1.80 2.60 +0.80
TV/Radio 1.85 2.14 +0.29
Soil and Water Conservation 1.62 2.40 +0.78

District
Extension 1.77 2.52 +0.75
Research Scientist 1.44 1.98 +0.54

Average:	 (CB-WV) +0.41 +0.74

The results show that MT farmers in both areas use expert or person

information sources as frequently as the mass media. The Soil Conserva-

tion Service, for example, is used more frequently than radio or televi-

sion and farmers or neighbors more frequently than newspapers. Only

magazines are used more than expert sources, which provide technical

information.

The last two columns show the differences between group means in

the Columbia Basin and in the Willamette Valley (CB-WV). We used two

columns to separate mass media from all other sources of information.

This separation emphasizes that differences are much lower with mass

media than with the other sources.

Adopters of minimum tillage in the Columbia Basin use information

sources with greater frequency than MT adopters in the Willamette

10



Valley. The difference is particularly marked with the technical infor-

mation sources, such as the Soil Conservation Service, Soil and Water

Conservation Districts, and the Extension Service.

Summary

Minimum tillage has received much attention in recent years. The

practice is now being used by about one-third of all farmers in both the

Willamette Valley and in the Columbia Basin. An additional one-third of

these farmers indicate that the practice is not applicable to their farm

operation. The remaining one-third consists of those who are uncertain

about the practice and indicate "they are interested in the practice but

are not sure about it," or that they "have heard about it but are not

interested." The results point to the possibility that minimum tillage

is not used for soil erosion purposes in the Willamette Valley, but may

be used for that reason in the Columbia Basin. Very few practices that

logically would play a role in erosion control have been adopted by

Willamette Valley farmers who also say they have adopted minimum till-

age. In the Columbia Basin, however, minimum tillage is employed in an

adoption pattern that included a larger number of erosion control prac-

tices that complement the use of minimum tillage.

The results also show that technical and personal information

sources are used as frequently as the mass media among adopters of

minimum tillage. The relationship is particularly strong in the

Columbia Basin, where erosion is more severe and control a more pressing

problem. This finding is in contrast to the sources of information

producers use generally. Technical and personal sources are reported at

lower frequencies than the mass media. Growers who have adopted minimum

tillage may be actively seeking information about a practice they be-

lieve can help them make a higher profits and the information they need

is not available in the media.
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USE OF MINIMUM TILLAGE BY WHEAT GROWERS

Introduction

The results discussed so far pertain to all farmers. For further

study of the frequency of use of minimum tillage, only wheat growers

will be considered. The sample contained 127 wheat growers in the

Willamette Valley and 157 wheat growers in the Columbia Basin (Table 5).

Wheat growers were grouped into three categories. The first in-

cluded those who were using minimum tillage. The second group was

interested but not using MT. The third group was not using MT because

it was not applicable to their farms. The number of respondents in each

group is reported in Table 6.

In the Willamette Valley, respondents were about evenly distributed

over the three categories. In the Columbia Basin, however, most were in

the groups that were either using minimum tillage or were interested in

using it. Only 16 percent indicated "not applicable to my farm."

Table 6 shows the percentages of the number of wheat growers in

each of these categories in the AT and DK groups. The percent of grow-

ers in the AT group was 65.4 of the total sample in the Willamette

Valley and 87.9 in the Columbia Basin. AT farmers use minimum tillage

with a higher frequency than DK farmers, but many of the farmers who are

undecided about MT are also in the AT group.

In the Columbia Basin, nearly all (88%) users of minimum tillage

were in the AT group. All the growers in the AT group were using mini-

mum tillage. Nearly all of those who said that they were interested in

using minimum tillage also were in the AT group.

The relationship between AT/DK differences and use of minimum

tillage was not statistically significant in the Willamette Valley

(p-0.58) but this was significant in the Columbia Basin (p-0.06). This

again emphasizes earlier observations that minimum tillage is used by

the alert, more progressive farmers.
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Table 5. Number of wheat growers in various categories of use of mini-
mum tillage in Willamette Valley and Columbia Basin

Users of Interested	 MT not	 Percent of
Location	 MT	 in using MT applicable total sample

% (N) % (N) % (N) % (N)

Willamette Valley 37 (47) 35 (44) 28 (36) (100)
Columbia Basin 34 (53) 50 (79) 16 (25) (100)

Table 6. Percent of wheat growers from Willamette Valley and Columbia
Basin in AT and DK categories1

Attitude
category

Users of
MT

Interested
in using MT

MT not
applicable

Percent of
total sample

Willamette Valley

AT 68.1 68.2 58.3 65.4
DK 31.9 31.8 41.7 34.6
Total 100.0 100.0 100.0 100.0

(N) (47) (44) (36) (127)
0.58

Columbia Basin

AT 96.2 84.8 80.0 87.9
DK 3.8 15.2 20.0 12.1
Total 100.0 100.0 100.0 100.0

(N) (53) (79) (25) (157)
p 0.06

1Values shown are percent of total number of respondents in each cate-
gory of use of minimum tillage
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Ph s cal Characteristics a d the A 0 tion of Minimum Til a e

In an effort to identify the environmental characteristics associ-

ated with adoption of minimum tillage, the possible relationship between

use of minimum tillage and the following parameters were considered:

-- soil type

-- soil depth

-- annual rainfall

Soil Associations 

Table 7.	 Number of wheat growers in soil association groups, shown as
percent of total number of respondents in three categories of
minimum tillage use

Soil
association

Users of
MT

Interested
in using MT

MT not
applicable

Percent of
total sample

Willamette Valley

River bottom 14.9 13.6 11.1 13.4
Well drained 53.2 63.6 50.0 55.9
Poorly drained 19.1 18.2 19.4 18.9
Hill soils 12.8 4.5 19.4 11.8

Total 100.0 100.0 100.0 100.0

(N) (47) (44) (36) (127)
p 0.80

Columbia Basin

Quincy 9.4 0 0 3.2
Luloff 30.2 26.6 24.0 27.4
Walla Walla 56.6 68.4 68.0 64.3
Wamic 3.8 5.1 8.0 5.1

Total 100.0 100.0 100.0 100.0

(N) (53) (79) (25) (157)
p 0.08
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The percentage of farmers for each of the categories of use of

minimum tillage in the four soil associations in the Willamette Valley

was highest for "well drained soils." In the Columbia Basin, most wheat

growers are on the Luloff and Walla Walla soil associations. The rela-

tionships between soil associations and use of MT were not significant

in either the Willamette Valley or the Columbia Basin, as indicated by

values of p. This means that the adoption of MT cannot be explained on

the basis of soil associations.

Soil Depth

Table 8. Percent of Columbia Basin wheat growers with various
soil depths1

Soil depth
Users of

MT
Interested in

using MT
MT not

applicable
Total
sample

inches

0-12 6.0 1.3 0 2.7
13-19 2.0 9.2 9.1 6.8
20-29 8.0 15.8 22.7 14.2
30-39 34.0 23.7 9.1 25.0
40-69 12.0 23.7 18.2 18.9
70-119 24.0 15.8 18.2 18.9
>120 14.0 10.5 22.7 13.5

Total 100.0 100.0 100.0 100.0

(N) (50) (76) (22) (148)
p 0.14

1Shown as a percent of number of respondents in three categories
of minimum tillage use

Table 8 shows the percent of farmers with land in each of seven

soil depth categories. There is no indication that soil depth deter-

mines the use of minimum tillage.

Statistical analysis of soil depth did not show a significant

effect of soil depth (p=0.14). Most users of MT are on farms with soil

depths of more than 30 inches.
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Rainfall

Table 9. Percent of Columbia Basin wheat growers with various
rainfall rates1

Rainfall rate
Users of

MT
Interested in

MT
MT not

applicable
Total
sample

in/yr

<10 13.5 3.8 12.0 8.3
10-11 26.9 17.7 16.0 20.5
12-13 32.7 50.6 36.0 42.3
14-16 21.2 17.7 32.0 21.2
>17 5.8 10.1 4.0 7.7

Total 100.0 100.0 100.0 100.0

(N) (52) (79) (25) (156)
p 0.18

1Shown as a percent of number of respondents in three categories
of minimum tillage use

Table 9 shows percentages of wheat growers in five categories of

rainfall rates for (1) farmers now using minimum tillage, (2) those who

are interested in using minimum tillage, and (3) those who indicate "not

applicable to my farm." Each column shows the percent of farmers in

each rainfall class. The columns add up to 100%.

The table indicates that the most users of MT are in the two rain-

fall categories with 10-11 and 12-13 in/yr. Of the users of minimum

tillage 40.4% have less than 12 inches per year. Of those who say "not

applicable to my farm," 28% have less than 12 in/yr and 36% have more

than 14 inches per year.

There is some indication that minimum tillage is most attractive to

growers in low rainfall areas. The practice allows the grower to uti-

lize available rainfall better. Minimum tillage allows some farmers to

grow a crop every year instead of using summer fallow.
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Perceptions of Seriousness of Consequences of Soil Erosion

Group means were obtained for perceptions of seriousness of conse-

quences of soil erosion in the three categories of minimum tillage

adoption.

Occurrences of statistically significant differences were expected.

It was postulated that users of MT would perceive consequences of soil

erosion to be more serious than growers not interested in MT. That this

expectation was correct can be seen in Figure 1 where bar graphs of

group means are shown.

Table 10 shows that there were statistically significant differenc-

es in perceptions among the three groups in the Columbia Basin, but not

in the Willamette Valley. In all instances where a significant rela-

tionship was found, the group means decreased from "Users of minimum

tillage" (category 1) to "Interested in the use of minimum tillage but

have not started" (category 3,4) to "Not applicable to my operation"

(category 7). See Figure 1. Growers who say "not applicable to my

operation" always have a much lower group mean; that is, they perceive

the consequences of soil erosion as less serious.

The result that statistically significant differences were obtained

in the Columbia Basin but not in the Willamette Valley is a measure of

the differences between minimum tillage users in the two regions. Use

of minimum tillage in the Columbia Basin is related to soil erosion,

whereas in the Willamette Valley it probably is not. Growers in the

Columbia Basin who use MT see consequences of soil erosion as more

serious than growers who say "not applicable on my farm." Growers in

the Willamette Valley have the same response in each of three MT catego-

ries. Consequences of soil erosion are much less a consideration.

In the Columbia Basin statistically significant differences were

observed for all consequences of soil erosion (p<0.05) except "water

pollution in local streams" (p-0.81). The group means were similar for

the three groups. Growers in the Columbia Basin who use minimum tillage

are concerned about consequences of soil erosion. They apparently do

not see water pollution in local streams as a problem related to soil

erosion.
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Table 10. Group means for the perceived seriousness of consequences of
soil erosion for farmers in the Columbia Basin and in the
Willamette Valley for various categories of use of minimum
tillage

6a Loss of topsoil

Loca-
tion

Response categories1
F p(1)	 (3,	 4)	 (7)

WV 2.39 2.28 2.38 0.19 0.83
CB 3.41 3.35 2.65 14.30 0.00

WV 1.97 2.21 2.04 0.87 0.42
CB 2.33 2.31 2.23 0.22 0.81

WV 1.75 1.98 1.81 0.92 0.40
CB 2.66 2.22 2.30 3.55 0.03

1.71 2.15 1.94 3.29 0.04
CB 2.95 2.86 1.89 21.65 0.00

WV 2.13 2.11 1.97 0.51 0.60
CB 2.63 2.67 2.17 5.45 0.01

WV 2.29 2.36 2.14 0.67 0.51
CB 3.16 3.00 2.63 4.72 0.01

WV 2.24 2.47 2.23 0.88 0.42
CB 3.06 2.74 2.42 6.92 0.00

6b Water pollution in local
streams

6c Filling larger rivers down-
stream with silt, prevent-
ing recreational uses

6d A long-run decrease in
crop production

6e Filling roadside ditches
with silt

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

6g Loss of soil nutrients

Consequences of soil erosion

1Categories of minimum tillage: (1) - using MT now; (3,4) - decided to
use, interested but not sure; (7) - not applicable

Magnitude of group means reflects the seriousness of soil erosion

effects. In the Columbia basin the order is: 3.41 (loss of topsoil);

3.16 (long-run decrease in profitability of farming); 3.06 (loss of

nutrients); 2.95 (long-run decrease in crop production); 2.66 (filling

rivers); 2.63 (filling roadside ditches); 2.33 (water pollution in local

streams). In the Willamette Valley the order is: 2.39 (loss of top-

soil); 2.29 (long-run decrease in profitability); 2.24 (loss of nutri-

ents); 2.13 (filling roadside ditches); 1.97 (water pollution in local

streams); 1.75 (filling rivers); 1.71 (long-run decrease in crop
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production). Group means are much lower in the Willamette Valley.

Moreover, they are uniform across the three adoption groupings. Only

one is statistically significant--concerns about soil erosion producing

a long-term decrease in crop production. Group means, however, do not

follow the expected distribution. Note that the mean for MT adopters

(1.71) is the lowest among the three groups, contrary to our expecta-

tions. The result further underscores our suspicion that, among

Willamette Valley farmers, minimum tillage may be viewed more as a man-

agement practice than a soil erosion control practice.
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LOSS OF TOPSOIL

(1)	 (3,4)	 (7)	 (1)	 (3,4)	 (7)

WATER POLLUTION IN LOCAL STREAMS
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FILLING LARGER RIVERS WITH SILT
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Moderate problem

Slight problem

Not a problem
(1)	 (3,4)	 (7)	 (1)	 ( 3 , 4 )	 (7)

Figure 2. Bar graphs of group means for the perceived seriousness of
consequences of soil erosion in three categories of use of
minimum tillage by growers in the Willamette Valley and in
the Columbia Basin. (1) — using MT now; (3,4) — decided to
use, interested but not sure; (7) — not applicable.
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20



WV CB

WV CB

A LONG-RUN DECREASE IN
CROP PRODUCTION

Serious problem
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Slight problem

Not a problem
(1) (3,4)	 (7)	 (1)	 (3,4)	 (7)

Serious problem

Moderate problem

Slight problem

Not a problem

FILLING ROADSIDE DITCHES
WITH SILT

(1)	 (3,4)	 (7)	 (1)	 (3,4)	 (7)

Figure 2 (con't). Bar graphs of group means for the perceived serious-
ness of consequences of soil erosion in three categories of
use of minimum tillage by growers in the Willamette Valley
and in the Columbia Basin. (1) = using MT now; (3,4) —
decided to use, interested but not sure; (7) — not appli-
cable.
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A LONG-RUN DECREASE IN THE
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Figure 2 (con't). Bar graphs of group means for the perceived serious-
ness of consequences of soil erosion in three categories of
use of minimum tillage by growers in the Willamette Valley
and in the Columbia Basin. (1) – using MT now; (3,4) –
decided to use, interested but not sure; (7) = not appli-
cable.
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Frequency of Use of Sources of Information

Group means were obtained for the frequency of use of sources of

information in three categories of use of minimum tillage (Table 11).

Results are shown also in Figure 2. Statistically significant differ-

ences between frequencies of use were expected, based on results re-

ported in Volume I.

Statistically significant differences between the use of informa-

tion sources are reported in Table 11. Again, the comparison for this

variable is among the three MT categories. No difference was found for

Willamette Valley farmers. However, in the Columbia Basin, statistical-

ly significant differences were found for the use of "magazines,"

"friends and neighbors," "county Extension agent," "agricultural re-

search scientist," "Soil Conservation Service" and "Soil and Water

Conservation District." Where a statistically significant difference

was found the group means always decreased from the users of minimum

tillage to the group "not applicable to my operation," indicating that

users of MT use sources of information more frequently.

Where statistically significant differences existed, the differenc-

es between the growers "using minimum tillage" and growers indicating

"not applicable to my farm" were large, except with the use of maga-

zines. The differences between group means were almost one full-scale

unit and largest for "Soil Conservation Service" and "County Extension

agent." This indicates that adoption of minimum tillage requires con-

siderable information, particularly from expert sources. Magazines and

friends also are used extensively, showing that omniverous information

seeking is practiced. Newspapers and television or radio are not used

and suggest that those sources do not report much information about the

practice.

We are not sure why information seeking is not related to adoption

group differences for Willamette Valley farmers. Minimum tillage re-

quires sophisticated changes in the way farmers manage their crops. It

requires new or remodeled equipment, a heavier reliance on fertilizers

and pesticides and a more aggressive surveillance for slugs and other

pests. The use of magazine and friends was significant at the .10
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Table 11.	 Group means for frequency of use of sources of information by
farmers in the Columbia Basin and in the Willamette Valley
for various categories of use of minimum tillage

Source of information
Loca-
tion

Response categories'
F p(1)	 (3,	 4)	 (7)

7a Magazine CB 3.06 3.06 2.57 11.18 0.00
WV 2.43 2.49 2.48 0.11 0.08

7b Friends or neighbors CB 3.02 2.84 2.22 23.15 0.00
WV 2.18 1.89 1.95 2.70 0.09

7c County Extension agent or CB 2.52 2.08 1.59 19.18 0.00
someone with the Extension WV 1.77 1.62 1.60 1.22 0.30
Service

7d Agricultural research CB 1.98 1.93 1.31 13.79 0.00
scientist WV 1.44 1.33 1.37 0.42 0.66

7e Soil Conservation Service CB 2.60 2.49 1.60 22.85 0.00
WV 1.80 1.64 1.63 0.94 0.39

7f TV or radio CB 2.14 2.05 2.00 0.78 0.46
WV 1.85 1.85 1.91 0.27 0.76

7g Newspaper CB 2.35 2.41 2.23 1.45 0.24
WV 2.05 2.04 2.09 0.11 0.90

7h Soil and Water Conservation CB 2.40 2.22 1.57 14.52 0.00
District representative WV 1.62 1.58 1.64 0.09 0.91

'Categories of minimum tillage: (1) - using MT now; (3,4) - decided to
use, interested but not sure; (7) - not applicable

level. However, the use of expert sources clearly is not significant

and not very strong, compared to the use Columbia Basin farmers make of

them. The information questions lacked specificity about a practice so

that grouping of wheat farmers according to their adoption of minimum

tillage did not capture the major differences in information seeking.
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Figure 3. Bar graphs of group means for the frequency of use of sources
of information by growers in the Willamette Valley and in the
Columbia Basin for various categories of use of minimum till-
age. (1) – using MT now; (3,4) – decided to use, interested
but not sure; (7) = not applicable.
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AGRICULTURAL RESEARCH
SCIENTIST

Figure 3 (con't). Bar graphs of group means for the frequency of use of
sources of information by growers in the Willamette Valley
and in the Columbia Basin for various categories of use of
minimum tillage. (1) — using MT now; (3,4) — decided to use,
interested but not sure; (7) — not applicable.
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Figure 3 (con's). Bar graphs of group means for the frequency of use of
sources of information by growers in the Willamette Valley
and in the Columbia Basin for various categories of use of
minimum tillage. (1) — using MT now; (3,4) — decided to use,
interested but not sure; (7) — not applicable.
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Figure 3 (con't). Bar graphs of group means for the frequency of use of
sources of information by growers in the Willamette Valley
and in the Columbia Basin for various categories of use of
minimum tillage. (1) — using MT now; (3,4) — decided to use,
interested but not sure; (7) = not applicable.
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Figure 4. Group means for frequency of use of sources of information by
growers in various categories of use of minimum tillage in
the Willamette Valley (upper chart) and Columbia Basin (lower
chart).
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Perceptions of Quality and Reliability of Information

Table 12 shows the group means for perceptions of quality and reli-

ability of sources of information used by wheat growers in the Columbia

Basin and in the Willamette Valley, in three categories of minimum till-

age use. Statistically significant differences were expected. Earlier

results suggest that users of MT perceived a higher quality of informa-

tion.

In contrast to previous comparisons where statistically significant

differences were found only for Columbia Basin growers, statistically

significant differences are found here only for respondents in the

Willamette Valley, namely for "county Extension agent," "friend or

neighbor," "Soil and Water Conservation District," and "research scien-

tist."

There are no differences between the perceptions of quality and re-

liability of information about soil erosion by the three groups being

compared with respect to the use of minimum tillage in the Columbia

Basin.

Growers in the Willamette Valley who use minimum tillage perceive a

higher quality and reliability of information than farmers who do not

use minimum tillage or indicate that minimum tillage is not applicable

to their operation. The differences between group means were signifi-

cant in the Willamette Valley but small. The group means decreased from

the group of minimum tillage users to those who indicated "not appli-

cable to my farm" even though differences were small. This result

indicates that information received from "technical information sources"

was considered to be of higher quality and reliability by MT users than

by the group not using the practice. This confirms earlier results

showing a similar difference between AT and DK farmers. We showed that

the two groups "using MT now" and "not applicable on my farm" have about

the same percentage of AT farmers, 68% and 58%, respectively. Thus,

there are slight differences in perception even within an AT group when

a specific response item is considered.
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Table 12. Group means for perception of quality and reliability in
sources of information by farmers in the Columbia Basin and
in the Willamette Valley for various categories of use of
minimum tillage

Loca-
tion

Response categories'
F p(1)	 (3,	 4)	 (7)

CB 3.54 3.57 3.57 0.02 0.98
WV 3.48 3.66 3.48 0.53 0.59

CB 4.13 4.09 4.06 0.25 0.78
WV 4.15 4.26 3.90 5.13 0.01

CB 3.92 3.72 3.82 2.38 0.09
WV 3.71 3.55 3.28 7.66 0.00

CB 4.22 4.12 4.17 0.87 0.42
WV 4.13 4.19 3.94 3.50 0.03

CB 3.90 4.05 3.98 1.28 0.28
WV 4.03 4.15 3.81 4.07 0.02

CB 4.25 4.10 4.23 1.78 0.17
WV 4.27 4.23 4.11 1.32 0.27

CB 3.46 3.25 3.45 1.39 0.25
WV 3.10 3.13 3.23 0.29 0.75

CB 2.95 2.72 3.05 2.25 0.11
WV 2.73 2.43 2.67 1.26 0.29

Sources of information

10a If a company fieldman
suggested it

10b If a county agent or
Extension specialist
suggested it

10c If your friend or
neighbor suggested it

10d If Soil and Water
Conservation District
personnel suggested it

10e If suggested by an
agricultural research
scientist

10f If most other farmers are
using it

lOg If farm magazines
suggest it

10h If you heard about it
on radio or TV

'Categories of minimum tillage: (1) - using MT now; (3,4) ® decided to
use, interested but not sure; (7) = not applicable

As with the information use questions, the reliability items lacked

specificity about a practice. Yet, no statistically significant differ-

ence was reported among Columbia Basin adoption groups. Those were the

only groups in which differences were found for information use. For

the reliability items, only Willamette Valley adoption groups were

significant; none was significant for the information use comparison.
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Group Means for Demographic Variables

Means for demographic characteristics are shown in Tables 13

through 18. Significant differences are reported for several compari-

sons. They include ones age, educational level, number of acres farmed,

gross farm sales, and attitude toward risk.

MT users in both regions were younger, averaging about 44 years,

compared to 51 years for those who said the practice was "not appli-

cable." Educational differences were not statistically significant, nor

were differences in reported gross income. Acres farmed was significant

for Willamette Valley farmers but not for those living in the Columbia

Basin.

The differences reported are comparisons of MT users versus the

sample of wheat growers who do not use minimum tillage. When non-users

are broken down according to a "decision to adopt but have not yet" or

"interested but not sure" and "not applicable to my farm," we obtain a

slightly different pattern of effects. These are reported in Table 19

and Figures 5 through 8.
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Age of Users of Minimum Tillage

Table 13. Number of Willamette Valley wheat growers in various cate-
gories of agel

Interested	 MT not
Age	 Users of MT	 in using MT	 applicable	 Total sample

WV	 CB	 WV	 CB	 WV	 CB	 WV	 CB

Years

21-24	 4.3 0 2.3 0 5.6 4.0 3.9 0.6
25-34	 23.4 13.2 20.5 15.2 16.7 4.0 20.5 12.7
35-44	 29.8 24.5 18.2 15.2 5.6 20.0 18.9 19.1
45-54	 25.5 30.2 27.3 25.3 36.1 12.0 29.1 24.8
55-64	 8.5 20.8 25.0 29.1 11.1 52.0 15.0 29.9
65+	 8.5 11.3 6.8 15.2 25.0 8.0 12.6 12.7
Total	 100.0 100.0 100.1 100.0 100.1 100.0 100.0 99.8

(N)	 (47) (53) (44) (79) (36) (25) (127) (157)
P 0.04 0.07

Average age	 43.7 50.1

1Shown as percent of total number of respondents in each of three cate-
gories of use of minimum tillage

Table 13 shows the distribution of the growers in various catego-

ries of minimum tillage use over six age groups. Each column adds up to

100%. For example, 47 growers in the Willamette Valley use minimum

tillage. Of these, 4.3% are in the age group 21-24 years old, 23.4% are

in the age group 25-34, 29.8% are in the age group 35-44, and so on. P

values show that the relationship between age and use of minimum tillage

is statistically significant in the Willamette Valley and nearly statis-

tically significant in the Columbia Basin. The significance comes from

the fact that younger farmers use minimum tillage more than older farm-

ers. This is more clearly demonstrated in Table 14, showing the ratios

of average age of growers who use minimum tillage divided by the average

age of the rest of the respondents in those age groups. A ratio of 1

means that the average age of the users of minimum tillage is the same

as the average age of the total sample. In the Willamette Valley the

ratio is higher than 1.00 in age groups of 25-34 and 35-44, while it is
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less than 1.00 in the age groups of 45-55 and 55-64. This indicates

that the users of minimum tillage are in the younger groups, particu-

larly in the age group of 35-44.

In the Columbia Basin the ratio is greater than 1.00 in the age

groups of 35-44 and 45-54 and less than 1.00 in the age groups of 55-64

and over 64. Again, the users of minimum tillage are in the younger age

groups, although the farmers in the Columbia Basin that adopt minimum

tillage are somewhat older than those in the Willamette Valley.

We also calculated an average age for the users in the various

categories of minimum tillage use (Table 14). This calculation also

shows that the average age of users of minimum tillage is less than the

average age of growers who say "not applicable to my farm."

Table 14. Ratios of number of grain
growers in age category
divided by number of
growers in rest of sample
in the same age category

Age	 MT/rest of sample

WV CB

21-24 1.00
25-34 1.21 1.00
35-44 2.31 1.56
45-54 0.84 1.36
55-64 0.47 0.60
64+ 0.60 0.85
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Level of Education

Table 15. Number of wheat growers with various levels of education)

	

Interested	 MT not	 Percent of

	

Level of education Users of MT  in using MT applicable 	 total sample
WV	 CB
	

WV	 CB	 WV	 CB	 WV	 CB

8th grade 6.4 1.9 2.3 0 8.3 4.0 5.5 1.3
Grades 9-11 4.3 1.9 4.5 1.3 5.6 12.0 4.7 3.2
High school 40.4 22.6 43.2 38.0 36.1 36.0 40.2 32.5
Vocational school 6.4 5.7 2.3 5.1 0 0 3.1 4.5
Some community

college
6.4 3.8 4.5 6.3 13.9 8.0 7.9 5.7

Community college
diploma

2.1 3.8 2.3 2.5 0 0 1.6 2.5

Some 4-yr college 21.3 32.1 13.6 17.7 27.8 20.0 20.5 22.9
University diploma 10.6 26.4 18.2 19.0 8.3 12.0 12.6 20.4
Some graduate school 0 1.9 2.3 3.8 0 4.0 0.8 3.2
Advanced degree 2.1 0 6.8 6.3 0 4.0 3.1 3.8

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(N) (47) (53) (44) (79) (36) (25) (127) (157)
p 0.56 0.16

1Shown as percent of total number of respondents in each categories of use
of minimum tillage

Analysis of the level of education of minimum tillage users failed

to show a statistically significant relationship between level of educa-

tion and use of minimum tillage, as indicated by the values in Table 15.

The data show that most of the growers completed high school, attended

some four-year college, or obtained a university diploma. The distribu-

tion of level of education achieved was similar between the Willamette

Valley and the Columbia Basin, with the exception that more respondents

in the Columbia Basin obtained a university degree.

The data show that users of MT in the Columbia Basin were somewhat

better educated than those not using the practice. This difference was

not statistically significant. The trend shown confirms earlier conclu-

sions that users of MT, most of whom are in the AT group, are the more

progressive growers.
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Number of Acres Farmed

Table 16. Number of wheat growers in various categories of number of
acres owned or rentedl

Interested	 MT not	 Percent of
Number of acres Users of MT in using MT applicable 	 total sample

Willamette Valley

0-59 4.3 0 19.4 7.1
60-119 2.1 13.6 5.6 7.1

120-200 12.8 15.9 8.3 12.6
201-349 14.9 13.6 16.7 15.0
350-599 21.3 31.8 19.4 24.4
600-899 14.9 13.6 11.1 13.4
900-1,649 19.1 11.4 19.4 16.5

1,650-2,599 10.6 0 0 3.9
Total 100.0 100.0 100.0 100.0

(N) (47) (44) (36) (127)
0.01

Columbia Basin

60-119 0 1.3 0 0.6
120-200 3.8 1.3 8.0 3.2
201-349 1.9 3.8 8.0 3.8
350-599 0 8.9 12.0 6.4
600-899 13.2 10.1 12.0 11.5
900-1,649 17.0 26.6 20.0 22.3

1,650-2,599 62.3 46.8 40.0 51.0
2,600-9,999 0 0 0 0
>10,000 1.9 1.3 0 1.3

Total 100.0 100.0 100.0 100.0

(N)	 (53)	 (79)	 (25)	 (157)
0.37

'Shown as percent of total number of respondents in three categories
of minimum tillage use

Analysis of the number of acres farmed showed a statistically

significant effect of farm size on use of MT in the Willamette Valley,

but not in the Columbia Basin.
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Gross Farm Sales 

Table 17. Number of wheat growers in various categories of gross farm
salesl

Farm sales.	 Interested	 MT not	 Percent of
category	 Users of MT in using MT	 applicable	 total sample

WV	 CB	 WV	 CB	 WV	 CB	 WV	 CB

1. $<5,000 4.3 0 2.3 0 0 0 2.4 0
2. 5,000-9,999 2.2 0 2.3 0 2.9 0 2.4 0
3. 10,000-14,999 2.2 0 0 4.1 8.6 4.5 3.2 2.7
4. 15,000-19,999 2.2 2.0 6.8 0 2.9 0 4.0 0.7
5. 20,000-29,999 2.2 2.0 2.3 1.4 11.4 0 4.8 1.4
6. 30,000-49,999 13.0 2.0 13.6 8.1 2.9 9.1 10.4 6.2
7. 50,000-74,999 6.5 6.0 4.5 10.8 8.6 4.5 6.4 8.2
8. 75,000-99,999 17.4 20.0 15.9 18.9 31.4 22.7 20.8 19.9
9. 100,000-24,999 19.6 32.0 22.7 39.2 14.3 45.5 19.2 37.7

10. $250,000+ 30.4 36.0 29.5 17.6 17.1 13.6 26.4 23.3

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(N) (46) (50) (44) (74) (35) (22) (125) (146)
p 0.32 0.43

'Shown as percent of total number of respondents in three categories of
minimum tillage use

The probability values (p values) shown on the last line of

Table 17 indicate that a statistical significance of the effect of gross

farm sales on the use of minimum tillage did not exist either in the

Willamette Valley or the Columbia Basin.

Most users of minimum tillage were in the last three categories (8,

9, and 10) of gross farm sales, suggesting that minimum tillage is prac-

ticed on the largest farms.
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Attitude Toward Risk

Questions were asked about risk assessment. Respondents were asked

to choose one of the following categories to indicate their willingness

to assume risks:

• I am reluctant about adopting new ways of doing things until I
see them working for people around me.

• I am generally cautious about accepting new ideas.

• I must be willing to take a number of risks to be successful.

• I regard myself as the kind of person who is willing to take a
few more risks than others.

Table 18. Percent of wheat growers in the WV and CB in four categories
of attitude towards risk, shown for three categories of use
of minimum tillage

	

Interested	 MT not	 Percent of
Risk	 Users of MT in using MT applicable 	 total sample

attitude	 WV	 CB	 WV	 CB	 WV	 CB	 WV	 CB

%	 %	 %	 %	 %	 %	 %	 %

Willing to be
more risk-
taking than
others 	 	 21.3	 26.4	 15.9	 12.7	 11.4	 20.0	 16.7	 18.5

Willing to
take some
risk to be
successful....	 46.8	 35.8	 43.2	 26.6	 40.0	 28.0	 43.7	 29.9

Cautious about
accepting new
ideas 	 	 21.3	 28.3	 36.4	 40.5	 31.4	 44.0	 29.4	 36.9

Reluctant to
adopt new
ways of
doing things..	 10.6	 9.4	 4.5	 20.3	 17.1	 8.0	 10.3	 14.6

	

Total	 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

	

(N)	 (47)	 (53)	 (44)	 (79)	 (35)	 (25) (126) (157)
P	 0.40	 0.16
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Comparisons of attitudes towards risk between three categories of

users of minimum tillage are shown in Table 18. Users of minimum till-

age are willing to take more risks than either those "interested in

using MT" or those stating "MT not applicable." This is particularly so

in the Willamette Valley. Sum of percentages in the first two catego-

ries (willing to be more risk taking and willing to take some risk) are

68.1% and 62.2% for "users of MT" in the WV and CB, respectively. The

corresponding percentages for "interested..." are 59.1% and 39.3% in the

Willamette Valley and the Columbia Basin, respectively.

Comparing the risk assessment between the AT groups and the DK

groups shows that the respondents in the AT group have a somewhat lower

score, indicating a more cautious attitude toward risk-taking than re-

spondents in the DK group (Volume I, p. 119). Similar results have been

found in other surveys. Risk-adverse farmers are more likely to adopt

an innovative alternative to a well-integrated agricultural practice

provided it has been researched adequately.

The explanation given is that early adopters, even though averse to

risk, have acquired knowledge and skills for use to achieve success by

adopting practices that reduce the risk of farming. The differences

between AT and DK farmers are similar in the Willamette Valley and in

the Columbia Basin, with the farmers in the Willamette Valley being

somewhat less cautious than those in the Columbia Basin.

Why, then, are the adopters of minimum tillage less cautious? We

believe that we see here an expression of the difficulty farmers experi-

ence presently in the pressure to maintain an economically viable enter-

prise. Those who are willing to take risks have adopted MT, while those

who are more cautious are still thinking about adoption, since they may

have the time to do so.
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.Summary

Table 19.	 Group means for demographic factors of wheat growers in the
Columbia Basin and in the Willamette Valley for various cate-
gories of use of minimum tillage

Response categories)
Demographic factors Location (1)	 (3,	 4)	 (7) F p

Age (grouped data) CB 5.10 4.75 5.12 2.05 0.13
WV 4.61 4.75 5.09 2.66 0.07

Level of education CB 6.92 6.86 5.97 3.25 0.04
(grouped data) WV 5.58 6.26 5.77 1.08 0.34

Acres farmed in cropland CB 2,240 1,922 844 11.98 0.00
WV 684 381 382 4.35 0.01

Level of gross income CB 8.51 8.30 7.74 2.93 0.06
(grouped data) WV 7.88 7.94 7.39 1.25 0.29

Attitude toward risk CB 2.27 2.52 2.29 1.62 0.20
(risk score) WV 2.20 2.30 2.40 1.87 0.16

1Categories of minimum tillage: (1) = using MT now; (3,4) = decided to
use, interested but not sure; (7) = not applicable

Statistically significant differences are reported for age, educa-

tion, gross income, and acres farmed. Users of minimum tillage in the

Columbia Basin are better educated, are farming more acres, and have

higher gross incomes. MT adopters in the Willamette Valley are younger

and are farming more acres than nonusers. Risk attitude is unrelated to

MT adoption in both regions.
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Figure 5. Bar graph of group means for age in various categories of use
of minimum tillage by growers in the Willamette Valley and in
the Columbia Basin. (1) — using MT now; (3,4) — decided to
use, interested but not sure; (7) = not applicable.
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Figure 6. Bar graph of group means for level of education in various
categories of use of minimum tillage by growers in the
Willamette Valley and in the Columbia Basin. (1) = using MT
now; (3,4) – decided to use, interested but not sure; (7) –
not applicable.
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Figure 7. Bar graph of group means for cropland acres in various cate-
gories of use of minimum tillage by growers in the Willamette
Valley and in the Columbia Basin. (1) = using MT now;
(3,4) = decided to use, interested but not sure; (7) = not
applicable.
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Willamette Valley and in the
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not applicable.
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Figure 9. Bar graph of group means for
categories of use of minimum
Willamette Valley and in the
now; (3,4) — decided to use,
not applicable.

attitude towards risk in various
tillage by growers in the
Columbia Basin. (1) = using MT
interested but not sure; (7) —
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SUMMARY AND CONCLUSIONS

Our search for a pattern of minimum tillage (MT) adoptions focused

on wheat growers, since wheat is considered the primary cash crop in the

Columbia Basin, and Basin soils are considered among the most erosion-

prone in the state. In the Willamette Valley, farmers have a wide range

of cash crops that can be grown, including wheat, for which minimum

tillage is appropriate. By confining the comparison to wheat growers,

we can adjust the data for any correlated effect of MT that may be

crop-related.

Our comparisons among wheat growers show a number of similarities

and some differences in adoption patterns between wheat growers of the

two regions. About a third of the wheat growers in each region are MT

adopters. Half in the Columbia Basin are interested, the remainder say

the practice is inappropriate for their operation. About a third in the

Willamette Valley are interested and another third say the practice is

inappropriate.

Differences in soil and climatic characteristics between MT and

non-MT farmers are not significant for either region. The comparisons

included soil type, soil depth, and annual rainfall.

Differences were signifcant, however, for perceptions about the

consequences of soil erosion. More MT users in the Columbia Basin

believe that soil erosion strips topsoil and nutrients, fills rivers

downstream with silt, can produce a long-run decrease in crop production

and farm profitability, fill roadside ditches with silt, compared to

nonusers. These differences were not apparent among Willamette Valley

wheat growers.

Moreover, wheat growers in the Columbia Basin who have adopted

minimum tillage use more personal and "expert" information sources than

nonadopters. These include the Extension Service, Agricultural Re-

search, Soil Conservation Service, and SCS District representatives. No

difference was reported for use of the mass media--magazines, radio/tv,

and newspaper. Adopter/nonadopter differences were not observed for

Willamette Valley wheat growers for any information channel.
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Statistically significant demographic characteristics--age, educa-

tion, gross income, and acres farmed--are reported. Users of minimum

tillage in the Columbia Basin are better educated, have farmed more

acres and have higher gross incomes. MT adopters in the Willamette

Valley are younger and have farmed more acres than nonusers. Risk

attitude is unrelated to MT adoptions in both regions.

Taking all observations together, but specifically those pertaining

to historic rate of adoption (Figure 1), perceptions about consequences

of soil erosion, use of sources of information, and perceptions about

quality of sources of information leads to the conclusion that adoption

of minimum tillage is not only motivated by concerns about soil erosion

by as much or more so by economic consideration. This conclusion is

strongly supported by results in the Willamette Valley, but also applies

in the Columbia Basin.

This conclusion has many consequences. Research about minimum

tillage traditionally is justified by emphasizing its soil erosion

control advantages. Cost-benefit analysis or other economic approaches

employed to evaluate the practice frequently is motivated to provide

comparisons of the practice's erosion control properties. Our analysis

suggests that farmers are motivated to adopt the practice more for its

cost-saving advantages than for erosion control. Management aspects of

minimum tillage should be the central thrust of research on the prac-

tice. For instance, the 1985 Farm Bill (Food Security Act of 1985) con-

tains several provisions dealing with minimum tillage as an erosion

control measure. This legislation was passed during a time of serious

farm economic problems. Response to the legislation may have been much

different if the economic advantages of the practice were better known

or if economic conditions themselves were better.
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