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ABSTRACT

Forbes, Barrie Campbell. M.Sc., The University of Manitoba,

October, 1978. Farmer Acceptability and Attitudes Towards

Zero-Tillage. Major Professors; Dr. E.H. Stobbe and

Dr. M.D. Beckman.

Farmer acceptability and attitudes towards zero-tillage were
studied using a combination of mail and telephone questionnaires. A
mail questionnaire was used to determine the personal and demographic
characteristics of a sample of 500 Manitoba farmers. These charac-
teristics were in turn used to determine if prediction models, based
on combinations of the personal and demographic characteristics, could
be developed to predict successfully whether an individual was an adopter
or a non-adopter of zero-tillage.

Seven prediction models were developed and tested. Three were cap-
able of predicting with at least 80% accuracy whether an individual was
an adopter or non-adopter of zero-tillage. The prediction accuracy of
the remaining four models ranged from 49% to 78%.

A series of four marketing treatments, designed to persuade an in-
dividual to adopt zero-tillage were mailed to one-half of the original
sample of 500 farmers. The marketing treatments did not persuade the
recipients to adopt zero-tillage although they did have an effect on
the way in which they perceived the attributes of zero-tillage.

A telephone survey was used to determine how each farmer perceived
the attributes of zero-tillage. These perceived attributes were analysed

to determine if a prediction model could be developed that could



successfully predict whether an individual was an adopter or non-adopter
of zero-tillage. Two such models were developed and tested. One model
achieved a prediction accuracy of 63%, while the other was 71% accurate.
These classification levels were considered useful although they were not
statistically acceptable..

The perceived attribute questionnaire was not so good a predictor
as the personal and demographic survey. The former, however, utilized
substantially fewer questions (19 vs. 97 questions) to develop the pre-
diction model and as such was considered to be more efficient.

A personal and demographic profile was developed for the adopting
farmers. Only one characteristic showed a significant relationship be-
tween adopters and non-adopters, i.e., farm location. A larger propor-
tion of adopters than non-adopters were located in Northwestern and
Northern Manitoba. There was also a larger percentage of non-adopters
than adopters in North Central and Southeastern Manitoba.

Although the differences were not significant, adopters tended to
be older, have more years of farming experience, less education, a higher
gross farm income, and larger farms than non-adopters.

The marketing treatments affected the way in which farmers perceived
some of the characteristics of zero-tillage. They were effective in alter-
ing how a farmer perceived the advantages of zero-tillage, the amount of
risk involved in the adoption of zero-tillage and the observability of

zero-tillage.



iv

ACKNOWLEDGEMENTS

The author would like to express his sincere thanks to the
following people and organizations for their assistance with this
project:

Dr. E.H. Stobbe for his assistance, encouragement, and support
during the planning and execution of this project.

Dr. M.D. Beckman for his assistance, guidance, and enthusiasm
throughout this study.

Dr. J. Brewster for his assistance in the statistical analysis of
the data.

Dr. S.B. Helgason for his review of, and helpful suggestions for,
the manuscript.

Mr. M.F. Betts and Mr. B. Hutton for their help and assistance.

Mr. D. Desmond and Dr. 0. Andrews of Monsanto who helped in the
early stages of the research.

Monsanto Canada Limited, without whose financial support this
project would not have been possible.

My fellow graduate students in Weed Control and the Weed Control
summer students of 1975 and 1976.

The hundreds of Manitoba farmers who took the time and effort to
respond to the questionnaires.

Miss J. Stroeder for typing this manuscript.

My parents and parents-in-law for their support, participation, and
encouragement.

My wife, Sue, who was always at my side during the long, hard struggle.



TABLE OF CONTENTS

Page

ABSTRACT i1

ACKNOWLEDGEMENTS iv

INTRODUCTION 1

LITERATURE REVIEW

A. Diffusion Research 3

a. Personal characteristics as a predictor of adoption 10

b. Perceived attributes as a predictor of adoption 13

B. Agronomic Aspects of Zero-Tillage 20
MATERIALS AND METHOD

A. Stage I 30

a. The sample 30

b. Questionnaire pre-test 32

¢. The guestionnaire 33

d. First mailing and reminder 35

B. Stage II 36

a. Marketing treatment A 37

b. Marketing treatment B 38

c. Marketing treatment C 38

d. Marketing treatment D 39

C. Stage III 39

D. Stage IV 42

E. Data Handling 43

a. Data analysis 43

b. Psychographic demographic mail questionnaire 45



Perceived attributes telephone questionnaire
Effectiveness of the marketing treatment

Effect of the marketing treatment on how a farmer
perceived the attributes of zero-tillage

Development of demographic characteristics and com-
munication pattern profile

RESULTS AND DISCUSSION

A.

Prediction Based on Psychographic Demographic Questionnaire

a.

Psychographic variables as predictors of adoption/
non-adoption

Discriminant equations for the psychographic variable
sets

Prediction results of the psychographic variable
prediction equation

Category 1 variables as predictors of adoption/
non-adoption

Prediction results of the Category 1 variable predic-
tion equation

Category 2 variables as predictors of adoption/
non-adoption

Prediction results of the Category 2 variable predic-
tion equation

Psychographic and Category 2 variable sets as predic-
tors of adoption/non-adoption

Psychographic and Category 1 variable sets as predic-
tors of adoption/non-adoption

Category 1 and Category 2 variable sets as predictors
of adoption/non-adoption

Psychographic, Category 1 and Category 2 variable sets
as predictors of adoption/non-adoption

Comparison of the prediction accuracy of the variable
sets from the psychographic demographic questionnaire

vi

Page
51

53

54

54

55

56

57

61

63

66

68

70

72

76

78

80

83



vii

Page

B. Prediction Based on the Perceived Attributes Telephone

Questionnaire 85
a. Percejved attribute questions as predictors of
adoption/non-adoption 86
b. Percejved attribute questions plus adoption questions
as predictors of adoption/non-adoption 91
C. Effectiveness of the Marketing Treatment 94
a. Overall effectiveness of the marketing treatment 94

b. Effectiveness of the marketing treatment in altering
how a farmer perceived the compatibility of zero-
tillage 97

c. Effectiveness of the marketing treatment in altering
how a farmer perceived the relative advantage of zero-
tillage 102

d. Effectiveness of the marketing treatment in altering
how a farmer perceived the risk involved with the
adoption of zero-tillage 105

e. Effectiveness of the marketing treatment in altering
how a farmer perceived the observability of zero-
tillage 107

D. Comparison of Demographic Characteristics and Communication
Characteristics of Adoptors and Non-Adopters of Zero-

Tillage 1z
a. Demographic characteristics of adopters and non-adopters
of zero-tillage 113
b. Communication patterns of adopters and non-adopters of
zero-tillage 122
GENERAL DISCUSSION AND CONCLUSIONS 131
BIBLIOGRAPHY 135

APPENDICES 140



10.

11.
12.

13.

14.
15.

16.

17.

18.

LIST OF TABLES

Adoption process of Thai. farmer of new rice seed
1976-77 No-till Farmer acreage survey

A six-year tillage comparison
Sample farms classified by size of farm

Manitoba farms classified by size of farm (Canada
Yearbook, 1975).

Summary table of unstandardized discriminant function
coefficients for psychographic variable set attitude
towards education

Significant psychographic variables with their cor-
responding questions and location in the questionnaire

Discriminant equations for psychographic variable sets

Unstandardized discriminant function coefficients of
ranked psychographic variable sets

Prediction results of all psychographic variable sets
at several prediction scores

Discriminant equations of Category 1 variable sets

Unstandardized discriminant function coefficients of
ranked Category 1 variable sets

Prediction results of all Category 1 variable sets at
several prediction scores

Discriminant equations of Category 2 variable sets

Unstandardized discriminant function coefficients of
ranked Category 2 variable sets

Prediction results of Category 2 variable sets at several

prediction scores

Unstandardized discriminant function coefficients of
psychographic and Category 2 variable sets

Prediction results of psychographic and Category 2 variable

sets at several prediction scores

viii

Page

21
23
30

31

Y

58
59

60

61
64

65

68
69

70

72

73

74



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Unstandardized discriminant function coefficients of
psychographic and Category 1 variable sets

Prediction results of psychographic and Category 1
variable sets at several prediction scores

Unstandardized discriminant function coefficients of
Category 1 and Category 2 variable sets

Prediction results of Category 1 and Category 2 variable
sets at various prediction scores

Unstandardized discriminant function coefficients of
psychographic, Category 1, and Category 2 variable sets

Prediction results of psychographic, Category 1 and
Category 2 variable sets at several prediction scores

Prediction accuracy of the variable sets from the psycho-
graphic demographic survey

The correlation between prediction accuracy of the variable

sets and the number of variables

Discriminant equations and step of entry into the equa-
tion of perceived attribute questions

Prediction results of the perceived attribute guestions
at several prediction scores

Summary table of perceived attribute questions
Summary table of unstandardized discriminant function

coefficients for perceived attribute and adoption ques-
tions and the step of entry to the equation

Prediction results of the perceived attribute and adoption

questions at several prediction scores

The relationship between the marketing treatments and the
adoption of zero-tillage

The relationship between the marketing treatments and the
responses to whether zero-tillage will require more plan-
ning and attention to agricultural practices

The relationship between the marketing treatments and the
responses to whether zero-tillage would require a major
adaptation to most farmers' equipment

ix

76

77

78

79

80

82

84

85

87

88

90

92

93

96

97

98



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.
49.

The relationship between the marketing treatments and the
response to whether the required adaptations could keep a
farmer from adopting zero-tillage

The relationship between the marketing treatments and the
responses to whether the farmer felt zero-tillage could
fit into his current farming operations

The relationship between the marketing treatments and the
responses to the type of change a farmer would be faced
with under zero-tillage

The relationship between the marketing treatments and the
responses to the effect of zero-tillage on total farm costs

The relationship between the marketing treatments and the
responses to the effect of zero-tillage on yields

The relationship between the marketing treatments and the
responses to whether zero-tillage would have a harmful
effect on soil structure

The relationship between the marketing treatments and the
responses to the amount of risk associated with the adop-
tion of zero-tillage

The relationship between the marketing treatments and the
responses to whether a farmer could identify a zero-tillage
field after the crop had emerged

The relationship between the marketing treatments and whether

a farmer could identify a zero-tillage field at harvest

The relationship between the marketing treatments and how
the farmer felt about a zero-tillage farmer

The relationship between the marketing treatments and how
the farmer felt about a zero-tillage farmer

Summary table of overall effectiveness of the marketing
treatments in altering the farmers' perceived attributes
of zero-tillage

The relationship between farm location and the adoption
of zero-tillage

99

101

102

103

104

104

106

107

108

109

110

112

114

The relationship between age and the adoption of zero-tillage 115

The relationship between years of farming experience and
adoption of zero-tillage

116



50.

5T.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

The relationship between level of education and adoption
of zero-tillage

The relationship between 1975 total farm gross income and
adoption of zero-tillage

The relationship between percent of income derived from
the farm and adoption of zero-tillage

The relationship between total acres of workable land
(both owned and rented) and adoption of zero-tillage

The relationship between total acres of land and adoption
of zero-tillage

The relationship between type of farming operation and the
adoption of zero-tillage

The relationship between the number of farm broadcasts
(radio and television) listened to each week and adop-
tion of zero-tillage

The relationship between subscription to community-based
weekly newspaper and adoption of zero-tillage

The relationship between subscription to Winnipeg-based
daily newspaper and adoption of zero-tillage

xi

117

118

119

120

121

122

123

124

125

The relationship between number of contacts with agricultural

representatives each year and adoption of zero-tillage

The relationship between the number of contacts with com-
mercial dealers' salesmen each year and the adoption of
zero-tillage

The relationship between where the farmer most frequently
heard about new ideas and adoption of zero-tillage

The relationship between where the farmer most frequently
obtained information to help decide whether to try a new
idea and adoption of zero-tillage

The relationship between where the farmer most frequently
obtained help concerning the correct method to use the idea
and adoption of zero-tillage

126

127

128

129

130



3a.

3b.

3c.

3d.

4a.

4b.

LIST OF FIGURES

Adoption categorization on the basis of innovativeness

Schematic diagram of research methodology

Normal curves for adopters and non-adopters
graphic and Category 2 variable sets

Normal curves for adopters and non-adopters
graphic and Category 1 variable sets

Normal curves for adopters and non-adopters
and Category 2 variable sets

Normal curves for adopters and non-adopters
graphic, Category 1 and Category 2 variable

Normal curves for adopters and non-adopters
attribute variable sets

Normal curves for adopters and non-adepters
attribute and adoption variable sets

for psycho-
for psycho-
for Categary 1
for psycho-
sets

for perceived

for perceived

xii

Page

29

75

75

81

81

89

89



INTRODUCTION

Zero-tillage crop production has been a widely accepted agricultural
practice in the United Kingdom for decades, and more recently in the
United States. In Canada, however, it has not gained popularity and can
be considered one of the most recent agricultural innovations.

Zero-tillage crop production research in Manitoba began in 1969.
Donaghy (1973) showed that the production of small grains and oilseed crops
was feasible in Manitoba using zero-tillage. Chinsuwan (1976) designed
an adaptation for a double disc press drill so that the drill could be used
for zero-tillage. Nelson (1975) and Taylor (1977) investigated a number
of herbicides that could be used for pre-seeding weed control. The con-
census among these research scientists, and others, was that zero-tillage
was at a technological stage whereby it could be successfully practiced
in Manitoba, and for that matter in Western Canada.

The objectives of this study were to determine (1) if adopters of

zero-tillage could be identified with 80% accuracy based on their personal
and demographic characteristics; (2) if adopters of zero-tillage could
be identified with 80% accuracy based on the way in which they perceived
the attributes of zero-tillage; (3) if marketing treatments developed to
persuade individuals to adopt zero-tillage were effective, and (4) if a
profile of an adoption type could be developed using their psychographic

and demographic characteristics.
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their thoughts about the attributes of zero;t111age. The prediction
accuracy of the two questionnaires was then compared. The final mail
questionnaire was issued to determine which farmers had adopted zero-tillage.

Marketing treatments were developed to persuade one-half of the
group to adopt zero-tillage. An evaluation of the persuasiveness of
the marketing‘treatments was conducted. In addition, the effectiveness
of the marketing treatments in altering how the farmers perceived zero-
tillage was evaluated. Finally, the psychographic and demographic charac-
teristics of the adopting farmers were compared with the non-adopters

in an attempt to develop a profile of an adopter.



REVIEW OF LITERATURE

A. DIFFUSION RESEARCH

One of the most important causes of change in the farming community
is technological innovation. New ideas are largely the result of the
efforts of agricultural scientists, commercial companies and provincial
and federal agricultural research stations. Change agents, such as the
extension services, then communicate these innovations to rural audiences.
The communication of these new ideas is called the diffusion process
(Rogers and Shoemaker, 1971).

Diffusion is the way in which an innovation spreads among members
of a social system and is a slow complicated process. Diffusion studies
are primarily concerned with messages that embody new ideas. An innova-
tion is an idea, practice, or object, perceived as new by an individual.
An innovation may have initially been introduced several years garlier
in a different social system. However, when brought to a new area it
can be, and is, perceived as an innovation.

One of the early pioneers in diffusion research was Wilson (1927).

He studied the ratio of innovations adopted relative to the cost of

their diffusion. Sixteen years later, Ryan and Gross (1943) interviewed
259 farmers located in two small Iowa communities to determine their adop-
tion of hybrid corn seed. The major findings of this study were:

(1) First use of hybrid seed followed a bell-shaped (but not exactly
normal) distribution when plotted over time. Four adopter categories

were classified on the basis of first use of hybrid seed. The social



characteristics, such as age, social status, and cosmopoliteness of
both the earliest and the latest adopters were also determined.

(2) The innovation-decision period from first knowledge to the
‘adoption decision average about nine years for all respondents. This
finding lead to a clearer realization that the innovation-decision process
involved considerable deliberation by most adopters, even in the case of
an innovation with spectacular results.

(3) The typical farmer first heard of hybrid seed from a salesman
but neighbours were the most frequent channel leading to persuasion.
Salesmen were more important channels for earlier adopters, and neigh-
bours were more important for later adopters.

The Ryan.. and Gross study provided the springboard for diffusion
research. The field mushroomed during the 1950's and 60's to such an
extent that Rogers and Shoemaker (1971), in attempting to collect all
information regarding diffusion, found that there were 1,084 independent
empirical publications available. The innovations studied ranged from
the adoption of hybrid corn (Ryan and Gross, 1943) to the purchase of
a rotary engine car (Feldman, et al, 1975).

Diffusion researchers have long recognized that an individual's
decision about an innovation was not an instantaneous act. Rather it
was a process that occurred over a period of time. The North Central
Rural Sociology Subcommittee for the Study of Diffusion of Farm Practices
(1955) (Rogers and Shoemaker, 1971) divided this process into five cate-
gories:

(1) Awareness stage - the individual learns of the existance of

a new idea but lacks information about it.



(2) Interest stage - the individual develops interest in the innova-
tion and seeks additional information about it.

(3) Evaluation stage - the individual makes mental application of
the new idea to his present and anticipated future situation and decides
whether or not to try it.

(4) Trial stage - the individual actually applies the new idea
on a small scale in order to determine its utility in his own situation.

(5) Adoption/non-adoption stage - the individual uses the new idea
continuously on a full scale or rejects the idea completely.

This adoption process will vary in length of time from the awareness
to the adoption/non-adoptionstage. While it may take an innovation
such as fertilizer only 5 to 6 years to reach complete adoption in a
community, another innovation such as artificial insemination of dairy
cows may require decades to reach widespread use.

The innovation-decision process has been described as the mental
process through which an individual passes from first knowledge of an
innovation to a decision to adopt or reject and to later confirmation
of this decision. Rogers and Shoemaker (1971) site an example of this
innovation-decision process for a Thai farmer who adopted a new rice
variety and can be seen in Table 1.

This particular farmer adopted the new rice seed in 1969, but dis-
continued its use the following year. However, the average farmer in
his community adopted it in 1966. We can therefore say that our far-
mer was less innovative than the average farmer in his community. Innovative-
ness is "the degree to which an individual is relatively earlier in

adopting new ideas than the other members of his society."



TABLE 1. Adoption Process of Thai Farmer of New Rice Seed

Year Stage Process

1965 Awareness Talked with extension worker.

1967 Interest Interpersonal communication with neighbours.

1969 Trial and Planted total rice acreage in the new seed.
Evaluation

]970 Adoption/ Discontinued use of the seed.

Non-Adoption

An individual's degree of innovativeness has become accepted as
the criterion for adopter categorization. Jahoda, (1951) specified
the characteristics which a set of categories should possess. Ideally,
categories should (1) be exhaustive, or include all the respondents
of the sample, (2) be naturally exclusive, or exclude from any other
category a respondent who appears in one category, and (3) be derived
from one classificatory principle.

Utilizing these characteristics and studies that demonstrated that
adopter distribution closely approach normality, five adopter categories
have been developed (Rogers and Shoemaker, 1971). Figure 1 shows the nor-
mal frequency distribution divided into five adopter categories: (1)

(1) Innovators, (2) Early Adopters, (3) Early Majority, (4) Late Majority,

(5) Laggards. These categories were developed utilizing the mean time of
adoption and the standard deviation or the amount of dispersion about the mean.
The area to the left of the mean time of adoption minus two standard
deviations included the first 2.5% of the individuals to adopt an innovation --

the innovators. The next 13.5% to adopt the new idea were included



in the area between the mean minus one standard deviation and the mean
minus two standard deviations; they were labelled "early adopters."
The next 34% of the adopters, called "early majority," were included
in the area between the mean date of adoption and minus one standard
deviation. Between the mean and one standard deviation to the right
of the mean were located the next 34% to adopt the new idea, the "late
majority." The last 16% were called "laggards.” This can be seen dia-

gramatically in Figure 1.

FIGURE 1. Adoption categorization on the basis of innovativeness.
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This method of adopter classification was probably the most widely

used in current diffusion studies. An outline of each category follows:



(1) Innovators: Venturesomeness is almost an obsession with innovators.
This interest leads them out of a local circle of peers into more cos-
mopolitan social relationships. These individuals make 1ittle use of
extension workers, preferring to go directly to agricultural scientists.
Innovators are research minded and often read research bulletins. To
be an innovator an individual must be in control of substantial financial
resources and be able to understand and apply complex technical knowledge.
They are generally characterized by high levels of education, large farms,
and have high incomes. Innovators are seldom asked for their advice
by their neighbours and are seldom regarded by their peers as opinion
leaders. As one innovator said in a research interview, "Fifty percent
of the farmers think I am crazy, and the other fifty percent are sure
that I am." Approximately 2.5% of the population can be classified
as innovators.

(2) Early Adopters: Early adopters are well integrated members
of the local system. Early adopters are Tocalites and are sought by
their neighbours for information and advice. The early adopters are
not too far ahead of the average individual in innovativeness, so they
serve as role models. Early adopters are the embodiment of successful
and discreet use of new ideas. Approximately 13.5% of the population
will fall within the early adopter category.

(3) Early Majority: This adopter category adopts new ideas just
before the average members of the system. The main social value of early
majority farmers seems to be their deliberateness. They follow with
deliberate willingness in adopting innovations but seldom lead. Their

education, readership of farm magazines, participation in formal organizations,



and contacts with change agents are slightly higher than for the average
farmer. The early majority is composed of 35% of the population.

(4) Late Majority: For this category, adoption occurs just after
the average member of a social system. Adoption may be both an economic
necessity and the answer to increasing social pressures. Innovations
are approached with a skeptical and cautious air and these farmers are
convinced only when the weight of community opinion definitely favours
the new idea. This group comprises 34% of the population.

(5) Laggards: This category is the last to adopt an innovation.

Its members possess almost no opinion Teadership and their point of
reference is the past. A laggard interacts primarily with others who

also hold traditional values and tend to be openly suspicious of innovations,
innovators, and change agents. Typically they have smaller farms, low
incomes, and 1ittle formal education. This group contains the remain-

ing 16% of the population.

Van ‘der Ban (1960) also found that a system's norm affects one
individual member's innovation-adoption behaviour. Norms are the established
behaviour patterns for the members of a given social system. They de-
fine the range of tolerable behaviour and serve as a guide or a standard
for the members of a social system.

Very often the most innovative member of a social system is perceived
as a devient and accordingly has very low credibility. His role in
diffusion will be minimal. On the other hand, there are those who func-
tion as opinion leaders. These are thought to be early adopters.

Opinion leadership is the ability to influence informally an individual's

attitudes or behaviour in a desired way with relative frequency. It is
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earned and maintained by technical competence, social accessibility,

and conformity to the system's norms. It is generally agreed that com-
pared with their followers, opinion leaders were more exposed to all forms
of communication about new ideas, were more socially accessible to their
followers, were cosmopolite, had higher social status, and were more
innovative (Rogers and Shoemaker, 1971).

Researchers have developed two methods which they feel can be used
to predict the type of individual most likely to adopt an innovation.
The first method is based on the belief that an individual's personal
characteristics determine whether he is likely to adopt an innovation.
The other field of research involves a prediction based on how the in-
dividual perceives the attributes of the proposed innovation (Ostlund,

1974).

a. Personal characteristics as a predictor of adoption

Many studies have been conducted to differentiate between adopters
and non-adopters of new innovations. These studies have attempted to
utilize the demographic and psychographic characteristics of an individual
to predict whether he is an adopter or non-adopter.

Donnelly and Ivancevich (1974) demonstrated that the social charac-
ter of an individual acted as a good predictor of adopters of an innovation.
Several researchers (Coleman, et al, 1966), (Rogers, 1960) have shown
that earlier adopters generally have been found to be cosmopolite, younger,
more gregarious and, with the exception of the first few percentage to
adopt, are well adapted into peer social groups. Czepiel (1974) proved

that early adopters exhibited greater opinion Teadership with respect
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to the innovation than did later adopters. The demographic and psycho-
graphic characteristics of adopters have been studied using the following
parameters:

(1) Socioeconomic status

(2) Personality variables

(3) Communication behaviour

(1) Socioeconomic status

The socioeconomic characteristics that have been studied include:

Age: Rogers and Shoemaker (1971) reviewed many research studies
and hypothesized that early adopters were no different than later adopters
in terms of age. About one-half of the studies show no relationship,

19% show that earlier adopters are younger, and 33% indicate that earlier
adopters are older.

Education: Earlier adopters have more years of education than
do later adopters. Rogers (1957), in analysing the innovative charac- _
teristics of 96 agricultural innovators found that compared to the average
farmer, the innovators were more highly educated, especially in agriculture.
Gross (1949) studied the differential adoption by 259 farmers of a new
system to erradicate worms and neuro bacillus in hogs. He found that

acceptors of this innovation were better educated than non-acceptors.

Size of Farm: A large percentage of those studies in which

the size of units (farms) have been studied as a predictive variable
have shown that earlier adopters have larger sized units than do later
adopters. Gross (1949) examined the relationship between the size of

farm and the adoption of two recommended agricultural practices - hybrid
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corn and a hog sanitation system. The study revealed a significant cor-
relation between the farm size (measured in acres) and the adoption of
both these innovations. Havens (1965), examining the adoption of the bulk
milk handling system, also found a significant correlation between size
of enterprise and innovativeness. Havens, however, measured size by
using the Productive Man Work Units method (PMWU). A PMWU is the amount
of work performed in a 10-hour day by an average farm worker with typical
methods and equipment. The PMWU has been considered a more accurate measure
of farm size than are acres because it reflects the scope of both crop
and Tivestock enterprises.

Credit: Earlier adopters have a more favourable attitude toward
credit (borrowing money) than late adopters. Using a four-item scale as
a measure of the individual's willingness to use credit, Havens (1965)
found a significant relationship between the attitude toward the use of
credit and the time of adoption of bulk milk tanks. An example of how
this scale is handled is as follows: Farmers are given statements which
they are asked to react to by indicating whether they strongly agree,
agree, disagree, or strongly disagree. On the basis of their responses,
they can be classified with regard to their attitude toward credit.
Typical statements might include:

(1) Most farmers who enlarge their operations by borrowing

profit more than farmers who have small operations free
of debt.
(2) Farmers should wait until they can accumulate their own

capital rather than to borrow for farm production purposes.
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(3) Communication behaviour

Communication is the process by which messages are transferred
from a source to a receiver. Communication behaviour involves the levels
of the communication network to which an individual is attuned.

Factors that have been examined and found to be associated with
innovative individuals are:

Cosmopoliteness: A cosmopolite person is one who is free from

local, provincial, or national prejudices. Earlier adopters are more
cosmopolitan than later adopters. An innovator's reference groups are
more likely to be outside rather than within the social system. They
travel widely and are involved in matters beyond the boundries of their
Tocal system. Ryan and Gross (1943) found the Iowa hybrid corn innovators
travelled more often to urban centres like Des Moines than did the average
farmer. Medical doctors, who innovated a drug, were observed by Coleman
et al (1966) to attend more out-of-town professional meetings than non-
innovators. Chaparro (1955) concluded that Costa Rican innovators were
amazingly cosmopolite. Over 84% had visited the U.S.A., 62% had travelled

to Europe, and 65% had visited Mexico.

b. Perceived attributes as a predictor of adoption

Although a great number of studies have been conducted over the
past years on the value of an individual's characteristics as a predictor
of innovativeness, other researchers feel there is another avenue worth
exploring.

Rogers and Shoemaker (1971) showed that in some studies the rates
of adoption of innovations depended on the individual's perception of

the characteristics of an innovation. In other words, there was a difference
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in the way in which an adopter perceived an innovation versus the way
in which a non-adopter perceived the same innovation. Ostlund (1974)
indicated that only a few studies, regardless of research context, have
focused on the attributes of innovations, as perceived by the potential
adopters. The relevant studies that do exist have been successful in
explaining from 49 to 87% of the variance in the rate of adoption.

When research is conducted in this area, the innovation selected
to be studied must be one that has not gained acceptance, since an individual's
perception of an innovation will change after adoption. Most people
who have adopted an innovation will rationalize their decision by having
positive perceptions. If the innovation has performed satisfactorily,
his perceptions will be favourable. It is therefore essential that the
innovation to be chosen for study be one that is technologically ready
for adoption, but one that has not already gained acceptance.

Feldman and Armstrong (1975) attempted to identify the buyers of
a major automobile innovation (the rotary engine). The results indicated
that when compared to the non-innovators, the innovators perceived their
purchase to have a greater relative advantage, was easier to understand
(1acked complexity), involved lower risk of purchase, and was more con-
sistent with present ways of doing things (compatible).

Fliegel and Kivlin (1966) investigated the perceived attributes of
33 agricultural innovations as expressed by 195 dajry farmers in northern
Pennsylvania. These researchers found that the rate of adoption was re-
duced the more complex (and thus less easily understood by decision
makers) the innovation was. Relative advantage, as defined by the saving
of hard, dirty or sweaty work and low initial cost, showed a modest but

positive relationship with adoption.
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(2) Personality variables

Personality variables that have been demonstrated to have
good value for predicting innovative individuals include:

Risk: Earlier adopters have a more favourable attitude toward

risk. Pessimier et al (1967) examined the correlation between innovators
and their attitude toward risk. The study consisted of eliciting the
characteristics of 259 members of a household panel group. These house-
wives were then categorized as early or late buyers of a new laundry
detergent and their characteristics examined. It was found that the
early buyers (innovators) expressed more willingness to try new deter-
gents and were thereby identified as having more favourable attitude
toward risk.

Ramsey et al (1959) determined the adoptive behaviour of 188
dairy farmers towards four new dairy practices and the use of Time.
They found that the more security oriented the farmers were, the less
1ikely they were to adopt.

Dogmatism: Dogmatism is unfounded positiveness in matter of
opinion. One-half of the research dealing with dogmatism supports the
theory that earlier adopters are less dogmatic than non-adopters, while
the other half does not. Jacoby (1971) presented 60 unmarried 18-20
year old female university students 5 pictures of similar products and
asked them to identify the one they would purchase if given the chance.
One item was defined as innovative within each of the three product
groups. Dogmatism for all respondents was identified using the Rokeach
Dogmatism Test and as predicted, Tow dogmatics were found to be more

innovative than high dogmatics. Coney (1972) repeated Jacoby's test,
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although he utilized a sample of 60 unmarried university males. His
study concurred with Jacoby's in finding that low dogmatics were more
innovative.

Rogers (1957) interviewed 23 farm operators in Iowa. The
farmers were classified as adopters or non-adopters based on whether
or not théy had adopted 24 practices recommended by the Iowa Extension
services. A correlation between dogmatism and adoption was determined
to be in the expected direction, but was not significant.

Attitude toward Change: Earlier adopters have a more favour-

able attitude toward change than later adopters. Rogers (1966) collected
data from a statewide sample of innovators in Ohio and found that innova-
tors had more favourable attitudes towards innovations and because of this,
less "behavioural inertia" must be overcome by the communication stimuli.
Coughenour et al (1960) analysed the personal and social characteristics of
285 farm operators in Kentucky. They found that the earlier adopters had

a more positive attitude toward change. The attitudes of 331 homemakers
toward new foods were evaluated by Byland (1964). He found that the

earlier adopters alsc had a more positive attitude toward change.

Abstractions: Early adopters have a greater ability to deal

with abstractions than do later adopters. Rogers (1961.b) in a survey
of 99 agricultural innovators in Ohio noted that innovators possessed

a type of mental ability that enabled them to deal with abstractions.
He observed that an innovator must be able to conceptualize relatively
abstract information and apply this information on his own farm. Later
adopters can observe the results of innovations on other farms and do

not require this ability.
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They also showed that new practices that are relatively divisible,
and thus permit trial on a small scale prior to full adoption, are adopted
at a more rapid rate than those that require full adoption at the outset.

Singh (1966) conducted an investigation on 133 Canadian farmers.

He found that the relative advantage, as defined by rate of cost recovery,
financial return and Tow initial cost, was significantly related to

the rate of adoption. He also noted that complexity, trialability, and
observability were significantly related to the rate of adoption.

Cox (1964) examined perceived risk of ordering by telephone and
found that perceived risk was a major behavioural determinant. Where
perceived risk was too high, this method of shopping was avoided. Conversely,
for those who felt the perceived risk was minimal, this shopping method
was utilized heavily.

These studies indicate that an innovation can contain five attributes
that can be perceived by a potential adopter.. These perceived attributes
have been identified by Rogers and Shoemaker (1971) and include: relative
advantage, compatibility, complexity, trialability, and observability.

(1) Relative advantage - the degree to which an innovation fis
perceived as better than the idea it supersedes. This advantage can be
measured in economic terms, convenience, prestige factors, and satisfaction.

(2) Compatibility - the degree to which an innovation fis perceived
as consistent with the existing values, past experiences, and needs
of the receivers. Obviously an idea that is compatible will be adopted
much quicker than one that is not compatible.

(3) Complexity - the degree to which an innovation is perceived

as difficult to understand. Some innovations are readily understood by
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most members of the social system while others are more complex and will
be adopted more slowly.

(4) Trialability - the degree to which an innovation may be experi-
mented with on a limited basis. An innovation that can be used on a
small scale trial basis will have a much shorter adoption period than
one that cannot be tried on a limited basis. Essentially an innovation
that is trialable reduces the risk factor for the individual who is
evaluating it.

(5) Observability - the degree to which the results of an innovation
are visible to the receiver and to others. The easier it is for an
individual to observe the results of an innovation, the more likely
he is to adopt it. An illustration of this is the case of pre-emergent
weed killers that are sprayed on a field before the weeds emerge from
the soil. The rate of adoption of this idea by Midwest farmers was very
slow in spite of its relative advantage, because there were no dead weeds
that the farmers could show their neighbours.

To determine the effectiveness of this new approach, Ostlund (1974),
utilizing two independent studies, contrasted the predictive efficacy
of the perceived innovation attributes dimensions with the predictive
efficacy of the commonly used respondent characteristic dimensions.

As his research sample, a group of housewives were chosen. Two new
products, a self-layering dessert mix in the first study, and a brand of
oven roasting bag were utilized. In both studies Ostlund utilized the
perceived attributes labels as identified by Rogers and Shoemaker (1971).
In addition to these, he added the variable, perceived risk. Perceived

risk, as conceptualized by Bauer (1960) is the degree to which risks

are perceived as associated with the innovation.
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In the first study, the personal characteristics included venturesomemess,
cosmopolitanism, social integration, social mobility, privilegedness
(perceived financial well-being relative to peers), interest polymorphism
(variety and extent of one's personal interests),generé] self-confidence
(self -esteem) in problem solving and psychosocial matters (perceived
ability to cope with day-to-day problems and with others' opinions of
one's decisions), family income, respondent education, social status
of the husband's occupation, and respondent's age. In the second study,
this list was reduced to include socioeconomic status; an index of
family income and the social status of the husband's occupation, social
mobility, venturesomeness, general self-confidence in problem solving
and the respondent's age.

The results from both studies suggests that "the perceptions of
innovations by potential adopters can be very effective predictions
of innovativeness, more so than personal characteristic variables."
Ostlund (1974) indicated that more work must be devoted to the replica-
tion among differing types of potential adopters and products.

Ostlund (1974) also pointed out that methodological difficulties
can be encountered utilizing this type of research. Perceptions gathered
after adoption were likely to be contaminated by experiences with the
innovation. The ideal situation was to gather perceptions prior to
adoption. Should this be possible, his fear was that prior questioning
could stimulate adoption of the innovation. This stimulation would
be unlikely however, if the innovation was costly or otherwise difficult

to adopt.
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To utilize the perceived attribute prediction technique, the innova-
tion must be technologically sound yet one that has not gained acceptance.
One such innovation is zero-tillage. "Zero-tillage is a farming prac-
tice in which no tillage is carried on between the time one crop is har-
vested and the next one is seeded. In other words, the field receives
no tillage for seedbed preparation, no fall cultivation, and no cultiv-
tion during a summerfallow season. The only soil disturbance is the
cutting action of the drill at seeding, and even then, the idea is to use

a machine that causes minimum damage to the trash cover.” (Stobbe, 1978).

B. AGRONOMIC ASPECTS OF ZERO-TILLAGE

For several years, zero-tillage has been proposed as an extremely
practical method of farming (Ford, 1969). To this point in time, however,
zero-tillage has met with a considerable amount of skepticism within the
farming community. In 1976 it was estimated that fewer than twenty-five
farmers in the entire province of Manitoba utilize this farming technique.
This concept was introduced to the United States several years ago and its
advantages over conventional farming techniques have been accepted and
proven fact (Philips and Young, 1973).

Farmers in the United States believe zero-tillage has a place in their
farming practices. This can be seen in Table 2, which shows that zero-
tillage is being practiced in 44 of 50 states. By the year 2010, the
United States Department of Agriculture predicts that only 5% of the
cropland will be farmed via conventional tillage. By that date, United

States Department of Agriculture researchers expect to see 54% of the
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TABLE 2. 1976-77 NO-TILL FARMER ACREAGE SURVEY?

No-Tillage Acreage

State 1976 1977
Alabama 64,000 75,000
Arizona 11,200 11,500
Arkansas 350 700
Colorado 3,490 3,490
Connecticut 1,000 1,000
Delaware 95,544 97,844
Florida 5,286 8,986
Geargia 121,940 146,335
1daho 100 2,435
[11inois 390,000 397,000
Indiana 2,153,870 2,311,700
{owa 400,000 350,000
Kansas 135,000 157,000
Kentucky . 1,039,500 1,104,000
Louisiana 2,000 2,500
Maine 5,200 6,500
Maryland 221,085 220,865
Massachusetts* 3,000 3,000
Michigan 70,000 79,000
Minnesota 17,340 17,800
Mississippi : 89,500 102,000
Missouri 430,030 479,950
Montana* 5,120 10,200
Nebraska 155,000 155,000
New Hampshire 500 500
New Jersey 18,000 21,000
New Mexico 2,700 4,800
New York 26,000 31,500
North Carolina 330,500 335,000
North Dakota . 950 ) 1,160
Ohio 190,000 200,000
Oklahoma 5,780 7,800
Oregon 119,291 119,301
Pennsylvania 419,000 435,000
Rhode Island . 50 150
South Carolina 23,704 29,6350
South Dakota 185,500 189,250
Tennessee 103,800 128,600
Texas 209,798 212,986
Yermont . 5,600 6,100
Virginia 342,550 360,600
Washington 4,530 8,047
West Virginia 27,500 31,000
Wisconsin 93,950 103,515
TOTALS 7,529,358 7,369,564

d5ource: State agronomists of Soil Conservation Service

* . . . -
Estimates previded by Co-operative Extension Service agronomists.
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farmland farmed with no-tillage and 41% worked with minimum tillage

(No-Ti11 Farmer, March 1977). This prediction appears to be reliable

when one observes the two-fold increase in zero-tillage acreage that has

occurred from 1972 to 1976 (No-Till Farmer, March 1977).

The major crops under zero-tillage crop production in the United
States in 1977 were corn and soybeans (Table 3). 1In Canada, however, these
two crops comprise less than 4% of the total farm acres (Canada
Yearbook, 1976). It was obvious, therefore, that if zero-tillage was
to become a reality in Western Canada, it must be suitable for small
grain production.

Zero-tillage research was initially conducted in Western Canada
by Chipman Chemicals Limited. In a three year trial established in
1966, Ford (1969) outlined the possibilities of zero-tillage. Ford
investigated five factors that were associated with zero-tillage:

(1) Weeds and herbicides: One of the major factors to be con-
tended with in zero-tillage are weeds. Ford postulated that with no-tillage,
weed germination would be reduced by not stimulating their growth. A
herbicide treatment was proposed that would eliminate the weeds that
germinate prior to planting, and direct seeding could then be practiced.

(2) Soil factor: Studies demonstrated that tillage was not required
to condition soils for plant and root growth. Observations of land under
zero-tillage also revealed that soil structure actually improved under
zero-tillage and the top 2-4" remained quite friable due to frost action.

(3) vTrash cover and its effects: Research from Western Canada and
the United States indicated that wind and water erosion is substantially
reduced under no-tillage. Soil moisture conservation is also increased

by zero-tillage practices.



TABLE 3. A Six-Year Tillage Comparison

1977 1976 1975 1974 1973 1972
Category (estimated) (actual) (actual) (actual) (actua]) (actua])

Total no-till acres 7,969,564 7,529,358 6,545,229 5,442,507 4,875,799 3,355,467
Total minimum-till acres 58,858,440 52,137,280 49,690,662 41,294,505 39,062,755 26,355,613
No-till corn acres 4,727,545 4,615,765 4,105,843 3,305,480 3,043,157 2,069,340
No-till soybean acres 1,937,918 1,724,117 1,632,611 1,523,869 1,168,732 867,481
No-till grain sorghum acres 328,094 292,854 367,442 226,320 165,073 141,545
No-till cotton acres 7,801 6,654 6,627 6,159 3,200 1,710
No-till vegetable acres 3,000 825 12,345 10,395 7,683 6,370
No-till small grain acres 614,255 584,821 286,472 222,316 222,833

No-till pasture renovation acres 291,926 246,487 126,000 140,300 204,830

No-till of other crops¥* 59,025 57,835

*
Does not include 982,000 acres of no-till citrus for 1976 or 1,008,000 acres of no-till citurs for 1977.

€¢
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(4) Drills: Ford indicated that a triple disc drill design allowed
for easy cutting of the heavy trash and could be used on all soil types.

(5) Yields: In trials conducted in Western Canada from 1966-68,
increases in yield of the zero-tillage plots as compared to normal tillage
practices were observed in all eleven sites. Six of these increases
showed significant differences.

Donaghy (1973) examined the influence of zero-tillage on weed popula-
tions and crop response at three locations in Southern Manitoba. Utilizing
a triple disc drill system and pre-planting treatments to control weed
growth Donaghy found:

(1) Annual weed populations were Tower under zero-tillage than
under conventional tillage: e.g., green foxtail, wild oats, green smartweed,
and wild buckwheat. The perennial weeds, quackgrass and Canada thistle,
however, presented problems under zero-tillage.

(2) Good pre-plant weed control was exhibited by:

(a) paraquat at 4 oz.
(b) dinoseb at 4 and 8 1bs.
(c) glyphosate at 8 oz.

(3) More crop plants emerged under zero-tillage. These plants grew
more rapidly to produce a more vigorous stand than under conventional
tillage.

(4) Root development was not restricted under zero-tillage. When
differences were observed in root development, the zero-tillage crop
was superior to conventional tillage.

(5) Grain yields were not different except where é nitrogen deficiency
was evident. Seed yield in flax and rape was higher under zero-tillage

in 4 of 15 instances.
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(6) Under zero-tillage, less soil nitrogen was available but
additional nitrogen fertilizer was used more efficiently under zero-tillage.
At high rates of nitrogen (101-269 kg/ha), zero-tillage crops outyielded
conventional tillage.

(7) Wheat, barley, flax, and rape could be grown under zero-tillage
on three soil types (very fine sandy loam, clay loam, and Red River clay)
with a potential for yields greater than those produced under conventional
tillage.

Following Donaghy's conclusions, researchers continued to Took at
zero-tillage (Chinsuwan, 1976). Chinsuwan (1976) reported successful zero-
tillage seeding with a double disc press drill equipped with additional
cutting coulters to cut trash and aid penetration into compacted soil.
Taylor (1977) evaluated broad spectrum annual weed control and the effect
of seeding date under zero-tillage. He found that excellent results were
obtained using a variety of broadleaf herbicides in combination with para-
quat and glyphosate. He also found that in general the yield of spring
wheat (cv. Napayo) decreased as the seeding date was delayed.

It appears now that zero-tillage is ready to be adopted by innovative
farmers. Researchers are convinced that a pre-seeding weed control treat-
ment is commercially available. Weed control, one of the major stumbling
blocks, has been solved and it is felt that this farming practice is
ready for introduction to the farming community.

The Manitoba Department of Agriculture developed a project whereby
ten Manitoba farmers tried zero-tillage on a small portion of their farm.

This program has proven successful in 1977, and is to be expanded in 1978.
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Zero-tillage field days have been held throughout the province. It is
estimated that in 1977, 3,000 acres of zero-tillage were seeded. In

1978, Donaghy (1977) predicts there will be 15,000 acres seeded.
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MATERIALS AND METHOD

A four-stage marketing research study was conducted in Manitoba to
determine farmer acceptability and attitudes towards a new farming prac-
tice called zero-tillage.

The purposes of this study were:

1. To ascertain whether a statistical prediction regarding intended
adoption of zero-tillage can be made using demographic and psychographic
characteristics.

2. To determine if the way a person perceives the attributes of an
innovation can be used for predicting adoption.

3. To determine if marketing treatments developed to persuade an
individual to adopt zero-tillage were effective.

4. To determine if a marketing treatment, developed to persuade an
individual to adopt zero-tillage, had an effect on the way in which an
individual perceives zero-tillage.

5. To develop a psychographic and demographic profile of an adopt-
ing farmer.

To accomplish these objectives, it was first necessary to obtain psycho-
graphic and demographic information using a mail survey of a sample of
Manitoba farmers. Secondly, as part of an experimental design, several
packages of information concerning zero-tillage were developed and distribu-
ted to one-half of these farmers. Third, a telephone questionnaire was

used to determine how each farmer perceived the attributes of zero-tillage.
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These data were gathered prior to spring seeding before the farmer had
to make his planting decision. In the fall each farmer was contacted and
asked if he had adopted zero-tillage.

Four distinct stages of research were conducted. These stages were:

(1) Stage I - To obtain a psychographic and demographic profile for
each farmer, a mail questionnaire (Appendix 1B) was sent to a sample of
2,000 farmers.

(2) Stage II - To determine whether an individual could be persuaded
to adopt zero-tillage, a series of four marketing packages outlining the
advantages of zero-tillage (Appendix 2) were developed. The 500 farmers
who responded to the mail questionnaire of Stage I were divided equally
into two groups. The first group, called the “treated" sample, received
the information. The second group, called the "untreated" sample, received
no information.

(3) Stage III - To obtain information on how both the "treated" and
"untreated" samples viewed the advantages of zero-tillage, a telephone
questionnaire (Appendix 3) was administered to both groups.

(4) Stage IV - Finally, to determine which farmers had adopted zero-
tillage and who had not, a mail questionnaire (Appendix 4B) was sent to
both the "treated" and "untreated" samples.

Figure 2 represents the method by which the data were collected.
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FIGURE 2. A schematic diagram of the research methodology
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A. STAGE I

a. The sample

Two thousand Manitoba farmers were selected to receive the initial
mail questionnaire (Stage 1). The sample was selected by the Agricultural
Division of Statistics Canada from their most up-to-date file of Canadian
farmers.

A stratified random sampling technique, in which all Manitoba far-
mers were categorized according to total farm size, was used to select
the sample. A1l members of the population were stratified into one of
five categories or cells according to the number of acres owned and/or
rented. An equal number of farmers, 400, were selected from each category.
The total sample, therefore, consisted of 2,000 farmers, drawn from a

total population of 34,981 in the province of Manitoba (Table 4),

TABLE 4. Sample Farms Classified By Size of Farm

Size of Farm in Acres Number of Farms % of Total Sample
0 - 480 400 20
481 - 800 400 20
801 - 1,120 400 20
1,121 - 1,440 400 20
greater than 1,440 __400 20
2,000 100%

A comparison can be made of the sample and the total population.
Table 5 shows the Manitoba farming population as determined by Statistics

Canada in the 1971 Census.
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TABLE 53 Manitoba Farms Classified by Size of Farm (Canada Yearbook,
1975

Size of Farm in Acres Number of Farms % of Total Sample
0 - 480 18,047 51.59
481 - 800 10,006 28.60
801 - 1,120 3,897 11.14
1,121 - 1,440 1,272 3.64
greater than 1,440 1,758 5.03

By comparing the percentage of total farmers in each category in
Tables 4 and 5, it can be seen that the distribution of farmers in the
sample is not the same as the distribution of farmers in the total
population. The sample has a disproportionate number of farmers in the
larger farm sizes.

This sampling technique was used to ensure adequate representation
from each stratum. Furthermore, a greater proportion of large farms
should increase the probability of obtaining an adequate number of early
adopters in the sample. Adoption research shows that earlier adopters
have larger size units than later adopters (Rogers and Havens, 1962).
More than 50% of Manitoba farmers have fewer than 481 acres (Table 5).
If the sample distribution had been identical to the population distribution,
withmore than 50% in the smallest farm size category, the potential
number of adopters in the sample would have been relatively low.

A 16 page mail questionnaire (Appendix 1b) was designed and sent

to the sample of 2,000 Manitoba farmers. The survey was designed to
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determine psychographic and demographic characteristics of the farmers.
It was a self-administered questionnaire which included detailed in-

structions on how it was to be completed.

b. Questionnaire pre-test

Before the questionnaire was distributed to the 2,000 farmers,

a pre-test was conducted to detect any biased or ambiguous questions
that may have made the classification and the interpretation of the
data difficult. The tentative questionnaire was distributed to three
farmers and four non-farmers who were asked to answer all the questions.
Their reactions to the questionnaire and suggestions for improvements
were discussed the following day.

Two of the farmers completed the questionnaire in one hour - the
third required two hours. It appeared that the third respondent took
Tonger because he attempted to analyse each question and "second-guess"
its intent. As they looked at it, the first two farmers initially felt
that the questionnaire was too long, but this feeling disappeared as
they worked through the questionnaire, found it rather interesting,and
realized that it was not so overpowering as initially thought.

The non-farmers took between one-half hour and one and one-half
hours to complete the questionnaire. Their first impressions regarding
the length of the questionnaire were similar to those of the farmers,
but they too quickly realized that its length was deceptive once they
started to work the questionnaire.

A1l members of the pre-test sample found the directions to be very
clear and concise and thought the extensive use of examples was very

helpful. When asked if they would complete the questionnaire if received
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in the mail, two of the farmers said yes - as long as there was a very
convincing letter appealing for help. The third farmer said he did
not normally reply to mailed surveys and he would not have answered
this one.

The pre-test raised several suggestions regarding the wording and
intent of some questions. These suggestions were noted and minor revisions

were made to eliminate any apparent problems.

C. The questionnaire

The final questionnaire was divided into three sections - A, B, and C.
Section A. Section A was designed to determine a number of
different attitudes of the respondents and was based on the Likert attitude
measurement technique (Luck et al, 1974). The questions were adapted
from previously proven scales. The attitudes measured were: cosmopolite-
ness (Robinson and Shaver, 1973;, dogmatism (Rekeach, 1960), abstraction
(Cattel and Eber, 1957), attitude towards credit (Havens, 1965), attitude
towards education (Glassey, 1967) and attitude towards scientific farming
(Coughenour, 1960).
In Section A, a series of 33 statements were listed, which represented
viewpoints of opinions on a wide range of topics. The respondents
were asked to rate each statement according to whether they strongly
disagreed, moderately disagreed, were neutral (or the statement did
not apply), moderately agreed, or strongly agreed.
Section B. Section B questions were designed to determine
additional attributes and characteristics of the farmer and were divided

into four subsections.
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Section B1 was intended to determine the farmer's opinion
leadership, rationality, and interpersonal channels of communication.
The questions were adapted from work done by Rogers (1962), Dean et al
(1958), and Wilkening (1956). This section consisted of 20 questions,
each with between 3 and 8 responses from which the farmer was to select
the one response that best answered the question. Four of the questions
were open-ended in that the responses included an "other - please specify”
response.

Section B2 was designed to determine the respondent's value
orientation, belief in science, achievement, security and traditionalism.
The questions were adapted from scales developed by Ramsay et al (1959).
As in Section Bl, this section consisted of questions and responses from
which the respondent was to choose the best answer.

Section B3, in which the Likert technique was again used, was
designed to measure the farmer's achievement motivation, innovativeness,
attitude towards education, attitude towards change, and his communica-
tion behaviour. These questions were developed by Strauss (1959).

This section consisted of 18 statements or opinions, and the farmer
was to decide, using a five-point scale, if the statement was most like
him, least 1ike him, or somewhere in between.

‘Section B4 was designed to determine what publications the
farmer read, what farming practices he had adopted, his opinions on
the effectiveness of the mass media, and his rationality according
to the index developed by Dean et al (1958). It consisted of six ques-
tions with accompanying responses from which the farmer was to select
one Or more responses which correctly answered the question. A11 ques-
tions were open-ended in that they included an "other - please specify"”

answer.
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Section C. Section C determined the demographic characteristics
of the respondent including age, sex, education, income, number of years
of farming experience, size of farm, location of farm, type of farm,
and the number of farm workers.

In total, 100 questions were asked of each respondent. The
questionnaire was printed in booklet form, 8 1/2 inches by 11 inches

in size, and was 16 pages long.

d. First mailing and reminder

The questionnaire, along with a letter, an offer of a free book-
let and a self-addressed, stamped envelope, was mailed to the 2,000
farmers in the sample on March 14, 1976. The timing of the mailing
was important as it was necessary to complete Stages I and II of the
study before the respondents became involved in their spring farming
operations.

The letter (Appendix la) outlined the purpose and importance of the
study, appealed for the farmer's help, and assured him of the confiden-
tiality of his responses. It identified the sender as a graduate student
in the Plant Science Department of the University of Manitoba - Barrie
C. Forbes.

The offer of the free booklet "Pesticides and Their Safe Use,"
published by the Canadian Agricultural Chemical Association was made
to increase the rate of return of the quéstionnaire. Gilb (1972) showed
that the gestionnaire return rate could be increased with such an incentive.
To obtain a copy of the booklet, the farmer was required to complete

a return card (Appendix 1c) and enclose it with the completed survey



36

in the return envelope. If the farmer did not complete the return card,
he was not sent the booklet.

On March 25, one week after the initial mailing, a reminder notice
(Appendix 1d) was mailed to each farmer in the sample who had not yet
returned a completed questionnaire to try and increase the rate of
return.

A return rate of 25%, or 500 of the initial 2,000, was required
before Stage II of the study could be done. This return figure was
reached on April 1, 1976 - less than two weeks after the initial mailing.
(Surveys continued to be returned until April 20, 1976, at which time

the total response rate was 33%, or 675 of the initial 2,000.)

B. STAGE II

Stage II was administered to determine whether an individual could
be persuaded to adopt zero-tillage. A series of four marketing packages
containing information about zero-tillage was developed and sent to
250 of the 500 farmers who responded to Stage I. These 250 respondents
made up the “"treated sample." The other 250 respondents, the "untreated
sample," received no information during Stage II.

To divide the initial sample into the treated and untreated categories,
the questionnaires were arranged in ascending order according to the total
workable acres owned and rented. Every second questionnaire was then
removed and assigned to the treated sample. This paired sampling tech-
nique was utilized to ensure that the "treated" and "untreated" popula-

tions would be comparable in terms of size of farm.
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The four marketing packages were designed to provide the farmers
with the most up-to-date information that was available on zero-tillage.
The first three packages were mailed to the treated sample on consecutive
Fridays commencing April 2, 1976, and ending April 16, 1976. The fourth
treatment was mailed on Tuesday, April 20, 1976.

The four marketing packages were prepared as follows:

a. Marketing treatment A

Marketing treatment A contained a letter, a promotional pamphlet
and reprints of two articles which had been published in Canadian maga-
zines (Appendix 2a, b, c, d). The letter informed the farmer that dur-
ing the next few weeks he would receive information about zero-tillage,
a new farming practice. It identified the sender as a student in the
Plant Science Department of the University of Manitoba - B. Campbell.
This name was different from the one used in the Psychographic Demographic
Mail Questionnaire. This was done to disassociate the two stages of
research. This would eliminate any bias that might have occurred if
the farmers knew that the same individual was conducting both studies.
The promotional pamphlet (Appendix 2b) was prepared by the researcher.
It gave a brief description of the practice of zero-tillage and outlined
the advantages of using the practice. To stimulate communication be-
tween the researcher and the farmers, the pamphlet also included the tele-
phone numbers where B. Campbell could be reached (collect) should the
farmers have any questions about zero-tillage. The reprints of the
magazine articles were entitled "Zero-tillage - One Way to Cut Cropping

Costs," Country Guide, March 1975, and "Scientists Take a Close Look
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at Zero-Tillage," Spotlight, September 1975. The basic information

for these articles was gleaned from a Ph.D. thesis (Donaghy, 1973).

b. Marketing treatment B

Marketing treatment B contained three simulated press releases,
a zero-tillage herbicide recommendation chart (Appendix 2e, f, g, h),
and publication 483 of the Manitoba Department of Agriculture, the
1976 Guide to Chemical Weed Control. The press releases were written
to highlight the fact that zero-tillage was a reality in Manitoba, and
were based on factual information. Their titles were (1) "Manitoba
Farmer Proves that Zero-Tillage Works," (2) "Stobbe Advocates Zero-
Tillage," and (3) "Roundup Corrals Zero-Tillage Weed Problems." The
herbicide recommendation chart was a compilation of chemical weed control
recommendations for wheat, barley, oats, and flax taken from Publication
483. For each crop and herbicide the chart outlined the weeds controlled,

recommended rates, stage of application, and the cost per acre.

C. Marketing treatment C

Marketing treatment C contained one simulated press release, engineer-
ing plans for a zero-tillage drill, and a brochure on field sprayers
(Appendix 21). The press release described the design of a set of
cutting coulters that researchers at the University of Manitoba success-
fully adapted for an International Harvester 620 press drill. The
engineering plans consisted of detailed drawings of the drill and adap-
tion and a list of required parts. The brochure "Field Sprayers"

(Manitoba Department of Agriculture, 1976) contained guidelines for
selecting field sprayers that operate efficiently and apply chemicals

accurately.
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d. Marketing treatment D

Marketing treatment D contained the May 1976 issue of the No Till
Farmer magazine (Appendix 2j) to let the farmers know that such a pub-
lication was available and to expose them to the zero-tillage movement

in the United States.

C. STAGE III

A telephone questionnaire (Appendix 3) was developed and administered
to both the "treated" and the "untreated" samples - i.e., the initial
500 respondents from Stage I. This survey was designed to determine
how each farmer perceived the attributes of zero-tillage.

A pre-test telephone questionnaire was drafted and administered
to four Manitoba farmers selected at random from the rural telephone
directory. Problems were noted and the questionnaire was revised
accordingly.

Six interviewers were hired to conduct the telephone interviews.
On April 24, 1976, a training session was held with the interviewers.
They were informed as to the nature of the study and were given a copy
of the preliminary questionnaire. The entire survey was discussed and
it was pointed out that while all questions had definite answers that
were to be read to the respondents, some questions allowed for additional
comments. The interviewers were instructed to probe the farmer if they
felt a comment was forthcoming.

To familiarize themselves with the questionnaire, the interviewers

were paired and a role-playing session was conducted. One interviewer
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acted as the surveyor and the other the respondent. The roles were
reversed and the procedure was repeated until everyone felt at ease
with the questionnaire. Several suggestions that came from this ses-
sion were incorporated into the questionnaire to make the questions
clearer and facilitate the interview.
The telephone questionnaire included an introduction that was to
be read to the farmer by each interviewer. It identified the caller,
told where the call was coming from, and the purpose of the study.
A definition of zero-tillage was included that was to be read to each
farmer to ensure that all of the parties concerned understood the term.
The introduction was followed by 16 questions designed to deter-
mine how each farmer felt about zero-tillage according to the following
definitions as proposed by Rogers and Shoemaker (1971):
1. relative advantage - the degree to which the innovation was
perceived to be better than the one it replaced (which in
this case was conventional tillage) (questions 6, 7, and 8)
2. observability - the degree to which the innovation was visible
to others (questions 1 and 2)
3. compatibility - the degree to which the innovationwas perceived
as being consistent with the existing values, past experiences,
and needs of the receiver (questions 3, 4, 9, 10, 13, and 15)
4. risk - the degree to which the innovation wasperceived as hav-
ing a risk attached to its adoption (question 5)
In addition to the perceived attribute questions, adoption questions
were asked. These questions related to whether the farmer had a field

that was untilled, whether he would adopt zero-tillage in 1976 or in the
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future, and whether he thought farmers in his area would adopt zero-
tillage within the next two years (questions 11, 12, 14, and 16).

The telephone questionnaire was administered the week of April 26,
1976. The callers were given a list of farmers names and telephone
numbers. The numbers had been obtained from the Manitoba Rural Telephone
Directory. In 31 instances there was some difficulty ensuring that the
telephone number was in fact for the same person who had completed the
initial questionnaire in Stage I. These farmers were asked how many acres
of land they owned or rented. If the acreage corresponded to the informa-
tion obtained in Stage I, the interview was conducted as planned - if
not, it was terminated.

The interviewers were instructed not to divulge the identity of the
researcher. They were to identify the Plant Science Department but were
to deny any knowledge of the previous two stages. These precautions
were taken to reduce any upward bias that might occur if the farmers
knew this was associated with the other parts of the study. Most calls
were made between 5:00 p.m. and 10:00 p.m. April 26 to April 30, 1976,
as it was felt this was the time in which most farmers were likely to
be available. Some calls were also made between 12:00 noon and 1:00 p.m.

Throughout this phase of the study, the interviewers were periodically
monitored to ensure uniformity of administration. If any inconsistencies
were detected, the interviewer was reminded that she was to adhere to
the format of the questionnaire.

During the week of April 265 103, 120, 110, and 75 interviews were
completed on four consecutive evenings and 30 interviews were completed

during three noon hours. The following week, one interviewer completed
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twenty-eight more questionnaires for a total of 466 out of the initial
500. Thirty-four farmers were either unavailable or would not consent

to the interview and these had to be eliminated, leaving a total of 466.

D. STAGE IV

This stage was designed to determine those farmers who had adopted
zero-tillage. A five-question mail questionnaire with an accompanying
letter was mailed on August 7, 1976, to the 466 respondents from Stage I1I
(Appendix 4a, b).

The questionnaire was designed to determine if the farmer had adopted
zero-tillage in 1976 or if he planned to adopt it in 1977. His opinions
were also requested on how many acres in Manitoba he felt were seeded
to zero-tillage in 1976, where in the Province he felt zero-tillage could
be practiced, and what was the biggest single disadvantage of zero-
tillage. Four of the five questions were closed - the fifth was open-
ended.

The questions were printed on a 5" x7" self-addressed, postage-
prepaid card. Each farmer was asked to answer the questions and return
the card. Each questionnaire was identified using a four digit number
jdentical to the number used on the previous two surveys.

On September 1, 1976, a reminder notice (Appendix 4c) was sent to
those farmers who had not yet responded. On September 27, the survey,
along with a letter (Appendix 4d) was sent to those farmers who had not
yet returned the survey. By October 4, 94% of the questionnaires had
been returned. The final 6% were telephoned and the questions were ad-
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not be used. This gave a total sample size of 456 to be analysed.

E. DATA HANDLING

Once the first stage was completed, coding of the data from the
psychographic demographic mail questionnaire commenced. The question-
naire was designed to allow the coding to be done directly on the form.
For open-ended questions, new codes were developed to suit the appro-
priate answers. The coding was checked and the data prepared far transfer
to computer cards. The data were then keypunched and verified.

The perceived attribute telephone questionnaire (Stage III) was,
for the most part, a self-coding form. The interviewers were instructed
to write the coded answers in the appropriate box on the sheet. The
questions for which comments were recorded were coded and verified at
a later date. The information was then punched onto computer cards and
verified.

The adoption questionnaire (Stage IV) was designed to allow coding
on the form. The information was coded, keypunched onto data cards, and

verified.

a. Data analysis

Once the data were collected, coded, keypunched onto computer cards,
and verified, various statistical techniques were applied using the
Statistical Package for the Social Sciences (1975) program. A sub-program
called Two-Way Multiple Discriminant Analysis was used to develop a
prediction model that would discriminate between "adopters" and "non-
adopters" of zero-tillage. This model was then applied to the data

to determine its prediction accuracy.
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In addition to discriminant analysis, the chi-square test of
statistical significance was applied to the data to determine whether
the marketing treatments were effective. This test was also used to
determine whether differences in demographic characteristics and communica-
tion patterns existed between adopters and non-adopters.

Discriminant analysis begins with the desire to distinguish stat-
jstically between two or more groups of cases. These groups are defined
by the particular research situation ( Nie. 1975). An example of groups
of cases would be persons who have voted for the Conservative candidate
in a recent election, versus those who voted for the Liberal candidate.

To distinguish between the groups, the researcher selects a collec-
tion of discriminating variables that measure characteristics on which
the groups are expected to differ. For example, the voters may have
been asked several questions about their political opinions.

The mathematical objective of discriminant analysis is to weigh
and lineally combine the discriminating variables in some fashion so that
the groups are forced to be as statistically distinct as possible.

In other words, the purpose was to discriminate between the groups in

the sense of being able to tell them apart. No single factor will be
able to differentiate the two political groups in the example, but by
taking several issues and mathematically combining these, a single dimen-
sion may be found on which Conservatives were clustered at one end and
Liberals at the other. Once the discriminant functions have been derived,
classification into the two groups was attempted.

In this study, the groups of cases which were to be statistically

distinguished were farmers who were "adopters” of zero-tillage, versus
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those who were "non-adopters." "Adopters™ were those farmers who answered
"yes" to either or both of the first two questions of the adoption

questionnaire (Stage IV). These questions were:

1. Did you plant any crops using zero-tillage in 19767
Yes No Don't know
2. Do you plan to use zero-tillage in your farming operation in
197772
Yes No Don't know

"Non-adopters" were farmers who answered “no" to question one. and

"no" or "don't know" to question two.

b. Psychographic demographic mail questions

With these definitions of the two groups, discriminant analysis was
conducted on the psychographic demographic mail questionnaire (Stage I)
to determine whether a prediction regarding intended adoption of zero-
tillage could be made using psychographic and demographic questions.
Using the same definition of adopters and non-adopters, the perceived
attributes telephone questionnaire (Stage IV) was analysed to determine
if the way in which an individual perceives the attributes of an innova-
tjon could be used for predicting adoption.

The stepwise method of discriminant analysis was utilized in this
study. The stepwise method was chosen because it was felt that the full
set of variables contained excess information about the group of dif-
ferences and that some of the variables were not very useful in discrimina-
ting among the groups. The program sequentially selected the "next best"

discriminator at each step and a reduced set of variables was found.
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The discriminant program chose the single variable that had the
highest value on the selection criteria. This initial variable was then
paired with each of the other available variables, one at a time, and
the selection criterion was computed. The new variable which, in conjunc-
tion with the initial variable produced the best criterion value, was
selected as the second variable to enter the equation. These two were
then combined with each of the remaining variables, one at a time, to
form triplets which were evaluated on the criterion. The triplet with
the best criterion value determined the third variable to be selected.
This procedure of locating the next variable that would yield the best
criterion score, given the variables already selected, continued until
all variables were selected or until no additional variables provided
a minimum level of improvement.

As variables were selected for inclusion, some variables previously
selected could lose their discriminating power. The loss of discriminating
power can occur because the information that they contain about group
differences was available in some combination of the other included
variables. Thus, at the beginning of each step, each of the previously
selected variables was tested to determine if it still made a significant
contribution to discrimination. If any were eligible for removal, the
least useful was eliminated. A variable that was removed at one step
may re-enter at a later step if it satisfied the selection criteria at
that time.

A variable was considered for selection only if its partial multi-
variate F ratio (herafter called the F ratio) was larger than a specified

value. {(The multivariate F ratio measures the discrimination introduced
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by the variable after taking into account the discrimination achieved
by the otherselected variables). This F test was performed before
the variable was evaluated on the stepwise criterion. If F was too
small, the variable was not considered for inclusion, regardless of its
value on its entry criterion. In addition, variables were tested for
removal only on the basis of their F ratio, which must be smaller than
a given value for removal to occur. The use of the stepwise procedure
resulted in an optimal set of variables being selected.

Before the discriminant program could be run, the questions of the
psychographi¢ demographic mail questionnaire (Appendix 1b) were divided
into three groups. The assignment of the questions to the groups was

based on the response options. The three groups were:

(1) Psychographic questions

The responses utilized the Likert scale. A five-point Likert scale
ranging from strongly agree to strongly disagree was developed. The
respondent was asked to rate the sentence according to whether he strongly
agreed, moderately agreed, was neutral (or the statement did not apply),
moderately disagreed, or strongly disagreed. There was a definite
progression from one end of the scale to the other to facilitate com-
parison between individuals. An Example of this type of gquestion can

be found in Section A, Question 1:

1.  The most rewarding organizations a person can belong to are

Jocal clubs and associations rather than nationwide organizations.

Strongly  Moderately Moderately  Strongly
Disagree Disagree Neutral Agree Agree

1 2 3 4 5
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The psychographic questions that either were related to a specific
topic or were part of a measurement scale were combined. For example,
all ten questions relating to Dogmatism were numbered Dogmatism 1 to 10
and analysed together.

(2) Farming Behavior and Demographic Questions

These questions were divided into two categories:

(a) Category 1 questions:

The best answer was to be selected from a number of possible responses.
Every attempt was made to ensure the responses were exhaustive. In
some questions where this was not possible, an "other - please specify"
option was included. The replies to these questions could not be placed
in a linear progression since one answer was not considered to be bet-
ter or worse than the other.

In the analysis therefore, it was necessary to avoid a situation
where the answers would be ranked. To facilitate this question for
which a farmer was to select the best of four possible answers became
four identical questions, with one possible response to which the answer
was yes or no. One such question can be found in Section B1, Question
9 (a):

From whom do you now buy most of your farm supplies?

1. Independent dealers

2. Co-op dealers

3. Grain elevator managers

4, Others - please specify

In the analysis this question was reworked to become:

9 (a) From whom do you now buy most of your farm supplies?

Independent dealers Yes No
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From whom do you now buy most of your farm supplies?

Co-op dealers Yes No

From whom do you now buy most of your farm supplies?

Grain elevator managers Yes No

From whom do you now buy most of your farm supplies?

Other - please specify Yes No

(b) Category 2 questions:

The farmers were allowed to respond with more than one reply,
although a single reply was adequate. The question was asked and several
optional responses were given. The farmer was to indicate the answer
or answers that best suited the question. Every attempt was made to
make the responses exhaustive, however, an "other - please specify"
option was included. As in the Category 1 questions, it was not de-
sirable to place the replies in a linear progression and the questions
had to be altered for analysis purposes.

One such question was found in Section B4, Question 2:

2. How did you decide how many acres of cereal grains to plant

in 19757

1. According to market conditions

2. Taking into account recommended crop rotation practices
3. According to the feed requirements of the farm

4. By planting the same each year

5. Don't know

6. Other - please specify
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In the analysis, a question that had six possible answers became

six questions, each with one response to which the answer was yes or

no.

In other words, the questions were broken down as follows:

How did you decide how many acres of cereal grains to

According to market conditions Yes

How did you decide how many acres of cereal grains to
Taking into account recommended crop rotation

practices Yes

How did you decide how many acres of cereal grains to

According to the feed requirements of the farm Yes

How did you decide how many acres of cereal grains to

By planting the same each year Yes

How did you decide how many acres of cereal grains to

Don't know Yes

How did you decide how many acres of cereal grains to

Other - please specify Yes

By changing the question structure in this way, there

ranking of the answers and the analysis could be conducted

of any forced rankings.

plant

plant

plant

plant

plant

plant

in 19757
No

in 19757

No

in 19757

No

in 19757

No

in 19757

No

in 19757

No

was no linear

without fear

The data were analysed using the stepwise method of multipie dis-

criminant analysis and each variable with an F value sufficient for

computation was assigned an unstandardized discriminant function coefficient.
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This coefficient was multiplied by the respective variable value and
all of the variables relating to a specific topic were summed. In this
manner, an equation was developed that corresponded to each question
that significantly affected the prediction results.

The equations for each of the three types of questions were summed
to form a classification equation. This equation wa§ then applied
to the data through the stepwise method of multiple discriminant analysis
and a discriminant score was produced. This score placed each farmer
on a continuum representing the function and that value determined
whether he was placed in the adopt or non-adopt category. Prediction
results were produced to indicate the accuracy with which the discriminant
score split the population into the two groups. For the hypothesis to

be supported, the prediction must be 80% accurate.

C. Perceived attributes telephone questionnaire

The questions from the perceived attributes telephone questionnaire
(Appendix 3) were reworked to facilitate a multiple discriminant analysis
program. The questions were similar to those asked in the Category 1
questions of the psychographic demographic mail questionnaire (Appendix 1b).

In the perceived attributes telephone questionnaire, the respondent
was requested to select the answer that best suited the question.

Every attempt was made to ensure the responses were exhaustive. The
replies to these questions could not be placed in Tinear progression,
since one answer was not considered to be better or worse than the other.
In the analysis, therefore, it was necessary to avoid a situation where
the answers would be ranked. To facilitate this, a question for which

a farmer was to select the best of three possible answers became three
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jdentical questions with one possible response, of which the answer

was yes or no. One such question is Question 3 in the questionnaire:

3. What would you think of a farmer if you saw him seeding directly
into stubble? Would you think he was a
1. good farmer
2. poor farmer

3. no opinion

In the analysis this question was reworked to become:

3a. What would you think of a farmer if you saw him seeding directly
into stubble? Would you think he is a good farmer?
1. yes

2. no

3b. What would you think of a farmer if you saw him seeding directly
into stubble? Would you think he was a poor farmer?
1. yes

2. no

3c. What would you think of a farmer if you saw him seeding directly
into stubble? No opinion.
1. yes

2. no

Al1 of the questions that were asked in the perceived attributes
telephone questionnaire were similar to the one described above. The

questions either related to the way the farmers perceived the attributes
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of zero-tillage (called the perceived attribute questions) or related
to whether the farmer was prepared to adopt zero-tillage (called the
adoption questions).

The perceived attribute questions were analysed separately, utilizing
the stepwise method of multiple discriminant analysis. They were also
combined with the adoption questions and analysed utilizing the step-
wise method of multiple discriminant analysis. The analysis resulted
in unstandardized discriminant function coefficients being developed
for all variables with an F value sufficient for inclusion.

The multiple discriminant analysis program produced prediction
equations for the perceived attribute questions and the combination of
the perceived attribute questions and the adoption questions. These
equations were the sum of the products of the unstandardized discriminant
function coefficient times the value of the corresponding question.

This equation was then applied to the data and a discriminant score
was produced. This score placed each farmer on a continuum represent-
ing the group of questions. That value determined whether the farmer
was placed in the adopter or non-adopter category. Prediction results
were produced to determine the accuracy with which the discriminant
score split the population into the two groups. For the hypothesis

to be supported, the prediction must be 80% accurate.

d. Effectiveness of the marketing treatment

In addition to determining if a prediction could be made using
discriminant analysis, the chi-square test of statistical significance
was used to determine if the marketing treatment, developed to persuade

an individual to adopt zero-tillage, was effective.
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e. Effect of the marketing treatment on how a farmer perceived the

attributes of zero-tillage

Statistical tests were conducted to determine if the marketing
treatment had an effect on how a farmer perceived the attributes of
zero-tillage. The Mann-Whitney-Wilkoxon Rank Sum Test (Huntsberger and
Billingsley, 1974) and the Binomial Test (Huntsberger and Billingsley,
1974) were utilized to determine whether two populations had the same
means. The Mann-Whitney-Wilkoxon Rank Sum:Test was utilized when the
data could be ranked, while the Binomial Test was administered when

ranking was not possible.

f. Development of demographic characteristics and communication pattern

profile

The chi-square test of statistical significance was utilized to
determine whether a difference could be observed in the demographic

characteristics and communication pattern of the adopters and non-adopters.
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RESULTS AND DISCUSSION

0f the 456 farmers who completed all aspects of the study, 35 were
classified as adopters, 418 were non-adopters, and 3 were unclassified
(as defined in the methodology).

In this study, the number of adopters was very low (7.7% of the
population). For this reason the sub-sampling technique as described
by Morrison (1969) was impractical. If one-half of the population
were selected, the number of adopting farmers would be very small, (17.5
farmers) and a prediction equation would be meaningless. Press (1972),
in discussing such a situation stated, "If the sample is small, this
approach (the sub-sampling technique) is not recommended since then
inefficient estimators of the parameters would result at the expense of
obtaining a good power testing procuedure." In this case then, a greater
degree of accuracy in developing a prediction model for the adopters
and non-adopters of zero-tillage could be attained by using the total
population rather than a sub-sample.

In this analysis two approaches were used. The first approach
utilized the characteristics of the farmers as collected in the psycho-
graphic-demographic mail questionnaire (Appendix 18). The second approach
utilized data concerning how the farmer perceived the attributes of
zero-tillage as collected in the perceived attributes telephone question-

naire (Appendix 3).

A. PREDICTION BASED ON PSYCHOGRAPHIC-DEMOGRAPHIC QUESTIONNAIRE

The questionnaire contained three types of questions: psychographic

questions, category 1 questions, and category 2 questions (as described
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in the methodology). These three question types were analysed together
and in all possible combinations utilizing the stepwise method of multiple

discriminant analysis.

a. Psychographic variables as predictors of adoption/non-adoption

Eleven psychographic variable sets (Table 6) were tested in the
psychographic-demographic questionnaire. Each set was comprised of
several questions relating to a specific psychographic variable. For
example: ten questions were asked in the questionnaire to determine the
farmer's attitude towards education. These ten questions comprised the
Education set of psychographic variables. Each question of the set was
identified through the use of a label (eg., Education1, Education 2, ...
Education 10). Table 7 contains the questions with their corresponding
labels.

A1l of the component questions of the psychographic variable sets
were analysed, utilizing the stepwise method of multiple discriminant
analysis. The stepwise method selected the question in the set that
made the greatest contribution to the prediction of adopters and non-
adopters. In the presence of this best question, the next best question
that made a significant contribution to the prediction was selected.
This continued until the F level was insufficient for inclusion. In
this manner the number of questions was reduced to include only those
that made a significant contribution.

The summary table for Attitude Towards Education can be seen in
Table 6. These data indicate that of the 10 questions.ana1ysed, five
had an F level sufficient for inclusion. In the table, the questions

are arranged in descending order of importance; the order in which they
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were included in the stepwise method of multiple discriminant analysis.

The question Education 10 made the greatest contribution to the predic-

tion of adopters and non-adopters. In relation to Education 10, Education 3
was the next best question that made a significant contribution to the
prediction. Education 2 was next, followed by Education 9, with Education 7
being the fifth best. The remaining 5 questions in the set of 10 had

F levels insufficient for inclusion.

b. Discriminant equations for the psychographic variable sets

Once the unstandardized discriminant function coefficients were
determined for the remaining psychographic variable sets, discriminant
equations were determined, as described in the methodology, for & of the
11 sets. Table 8 lists the discriminant equations of the psychographic
variable sets. The equations are the sum of the unstandardized discriminant
function coefficient muitiplied by the response to the appropriate
questions. Equations were developed for dogmatism, cosmopoliteness,
ability to deal with abstractions, attitude towards education, innovativeness,
attitude towards credit, attitude towards change, and attitude towards

science.

TABLE 6. Summary Table of Unstandardized Discriminant Function Coefficient
for Psychographic Variable Set Attitude Towards Education

Unstandardized Discriminant Function

Question Entereda_ Coefficient
Education 10 0.4756
Education 3 0.40703
Education 2 -0.48715
Education 9 -0.49302
Education 7 0.29502

aRefer to Table 8 for contents of these variables.
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TABLE 7. Significant Psychographic Variables with their Corresponding Questions and Location in the

Questionnaire

Psychograpnhic Variable

Corresponding Question

Location
in Questionnaire

gducation 10

Education 3
Education 2
Education 9

7

Education

Abstraction 3

Abstraction 1
Abstraction 3
Dogmatism 10

Dogmatism 1

Dogmatism 7
Jogmatism 5
Innovativeness 2

Cosmopoliiteness 3

Cosmopoliteness 4

Credit 2
Change 2
Science 3

Science 4

I think high school is enough education for a practical
man Tike a farmer.

Too much money is spent on education.
[ feel that education is important.
I get enjoyment out of learning new ways of doing things.

[ see little value in a farmer studying agriculture in
school.

I avoid games that involve inteilectual problems.

1 would rather have someone tell me the solution to a 4if-
ficult problem than to have to work it out for myself.

I am challenged by situations [ cannot immediately under-
stand.

The main thing in life is for a person to do something
important.

In this complicated world of ours, the only way we can
know what is going on is to rely cn leaders or experts
who can be trusted.

0f all the different philosophies in this world, there is
probably only one which is correct.

There ars two kinds of people in this world; those who
are for the truth and those who are against the truth.

I have tried out several new farm practices in the last
faw years.

No doubt many newcomers to the community are capable people

but when it comes to choosing a person for a responsible
position in the community, I prefer a man wnhose family is
well established in the community.

I have greater respect for a man who is well established
in his Tocal community than a man who is widely known in
his field but who has no local roots.

Farmers should wait until they can accumulate their own
capital rather than borrow for farm production purposas.

I believe traditional ways are the best ways of doing
things.

Farmers in this neighbourhood feel that most new things
in farming cost too much to try them.

Farmers in this neighbourhood really try hard to xesp up
with new developments in farming.

8 IIT 14
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3 II1 1
8 IIT 1
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The three variables with an F value insufficient for computation

were:

ment motivation.

attitude towards risk, channels of communication, and achieve-

Table 7 contains the questions that correspond to

each significant variable and its location in the questionnaire.

TABLE 8.

Discriminant Equations for Psychographic Variable Sets

Total Number
of Questions

Psychographic
Variable Set

Equation

10 Attitude towards
education
5 Ability to deal with
abstractions
10 Dogmatism
2 Innovativeness
5 Cosmopoliteness
4 Attitude towards
credit
3 Attitude towards
change
4 Attitude towards
science
4 Channels of
3 Achievement
1 Attitude towards
risk

(0.47561 X Education 10) +

(0.40703 X Education 3) +

(-0.78715 X Education 2) + (-0.49302
X Education 9) + (0.29502 X
Education 7)

0.69500 X Abstraction 5) +
-0.46524 X Abstraction 1) +
-0.39129 X Abstraction 3)

0.42941 X Dogmatism 10) +
0.31092 X Dogmatism 1) +
X Dogmatism 7) + (0.38793 X
Dogmatism 5)

(
(
(
(
( -0.46697

0.89197 X Innovativeness 2

(-0.74697 X Cosmopoliteness 3)
+

0.65221 X Cosmopoliteness 4)

0.83908 X Credit 2

0.85582 X Change 2

(0.70036 X Science3)} + (-0.63971
X Science 4)

F Tevel insufficient for inclusion

F level insufficient for inclusion

F level insufficient for inclusion

ARefer to Table 7 for contents of these variables.
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The preceding steps facilitated the reduction from 11 to 8 in the
number of variable sets to be analysed further. The stepwise method of
discriminant analysis was then applied to the eight psychographic variable
sets for which discriminant equations were developed (Table 8). Seven
of the eight equations were found to have an F level sufficient for
inclusion. Table 9 contains the variable sets which were analysed, the
unstandardized discriminant function coefficient and the rank of each
set as a discriminator. The psychographic variable set that was the
best discriminator was attitude towards education. The next best dis-
criminator was ability to deal with abstractions. These were followed
(in descending order of importance) by dogmatism, innovativeness, cos-

mopoliteness, attitude towards credit, and attitude towards change.

TABLE 9. Unstandardized Discriminant Function Coefficients of Ranked
Psychographic Variable Sets

Rank as a Unstandardized Discriminant

Discriminator Psychographic Variable Set Function Coefficient
1 Attitude towards education 0.46359
2 Ability to deal with -0.47079
abstractions
3 Dogmatism -0.37471
4 ‘ Innovativeness -0.35086
5 Cosmopoliteness 0.31354
6 Attitude towards credit 0.27255

7 Attitude towards change 0.16680
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c. Prediction results of the psychographic variable prediction equation

These unstandardized discriminant coefficients were then used to
develop a final prediction equation for the psychographic variable sets.
The equation was the sum of the seven unstandardized discriminant co-
efficients multiplied by their appropriate variable sets. The resultant

equation was called the Psychographic Variable Prediction Equation (PVPE):

PVPE = (0.46359 X Attitude towards education) + (-0.47079 X Ability
£o deal with abstractions ) + (-0.37471 X Dogmatism) +
(-0.35086 X Innovativeness) + (0.31354 X Cosmopoliteness)

+ (0.27255 X Attitude towards credit) + (0.16680 X
Attitude towards change)

The PVPE was applied to the data to test the hypothesis -- that
an equation could be developed that could predict, with 80% accuracy,
if an individual was an adopter or non-adopter of zero-tillage. When
the equation was applied to the answers to the psychographic questions
a prediction score was produced for each farmer. Table 10 demonstrates
the efficiency of the prediction of adopters and non-adopters at various

scores.

TABLE 10. Prediction Results of A1l Psychographic Variable Sets at
Several Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Scores Adopters Non-Adopters Classifications
-1.122 30/35 = 86% 282/418 = 67% 312/453 = 69%
-1.198 29/25 = 83% 294/418 = 70% 323/453 = 71%
-1.203 23/35 = 80% 294/418 = 70% 322/453 = 71%
-1.210 27/35 = 77% 294/418 = 70% 321/453 = 71%
-1.241 26/35 = 74% 300/418 = 72% 326/453 = 72%
-1.649 18/35 = 51% 345/418 = 83% 363/453 = 80%
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The data indicate that a score of -1.203 was required to give the
minimum acceptable percentage level of correctly classified adopters
(80%). A value of -1.198 was more acceptable since it gave a higher
percentage of correctly classified adopters without decreasing the per-
centage of correctly classified non-adopters. Neither of these values
however maintained an acceptable level of correctly classified non-adopters
(70%) nor an acceptable percentage of correct classifications for the
total group (71%). The hypothesis, therefore, was not supported and the
psychographic variable set by itself cannot be used to predict accurately
adopters and non-adopters of zero-tillage.

Table 10 demonstrates the correlation between the percentage of
correctly classified non-adopters and the overall percentage of correct
classifications. Since 92% of the total population were non-adopters,

a high degree of prediction accuracy of non-adopters results in a high
degree of overall prediction accuracy. For this reason, the minimum
acceptable level of 80% is applied to the adopters and not to the non-
adopters or total correct classifications. Table 10 also shows that as
the number of correctly classified adopters increased, the number of cor-
rectly classified non-adopters decreased. This occurs because the predic-
tion score is used as the cut-off value to categorize the adopters and
non-adopters. As this value is increased, the percentage of correctly
classified adopters increases at the expense of the non-adopters.

Other than psychographic questions, two categories of questions
relating to farming behaviour and demographics were asked. They will be
labelled Category 1 and Category 2 questions and can be seen in Appendix 5

and Appendix 6, respectively. Category 1 questions were designed such
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that the farmer was to select the one response that best answered each
question. Category 2 questions were designed such that the farmer could

select more than one response to answer the question.

d. Category 1 variables as predictors of adoption/non-adoption

Cateogry 1 variable sets are comprised of questions relating to the
demographic and communication behaviour of the farmers and can be seen
in Appendix 5.

Forty-four Category 1 variable sets were tested in the psychographic/
demographic mail questionnaire. Table 11 contains the Category 1 variable
sets, the total number of responses for each variable set and the discriminant
equation for each significant variable set (derived as described in the
methodology). Equations were derived for 31 of the 44 variable sets.
Thirteen variable sets had an F value insufficient for computation.
Appendix 5 contains the questions that correspond to each significant var-
jable and its location in the questionnaire.

Table 12 contains the 23 category 1 variable sets which, upon further
analysis (as described in the methodology), had an F Tevel sufficient
for inclusion. The table is comprised of the unstandardized discriminant
function coefficients and the rank of each set as a discriminator. The
category 1 variable set that was the best discriminator was farm location.
The next best discriminator was attitude towards government. These were
followed in descending order of importance by: two opinion Teadership
variables (opinion leadership 1 and opinion leadership 2), years of farm-
ing experience, if he determines the profitability of the farm, number of
part-time workers, number of full-time workers, the importance of radio as

a communicator, income from the farm, the importance of television as a
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M scriminant Zquacions af Category ! Variable Sets
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Variaple Set
Yame

Total Nuroer
of Responses

Ofseriminant Iquation

Farm location
Attitude towards govermment
Jpinion leacersnip |

dpinion leadersnip

Years of farming exgertenca

7f he determines the profitability of farming

Surcer of part-time workers
Sumger of full-time workars

The imoortance of radic as 3 communicator

income from the farm

The imoortance of alevision is a communicator

Atzitude towaras nianning
From wnom ne laarns of new ldea
snere 1e gats nelp for impiementing new ideas

Numper of firmer Sroagcasts iislaneg
Caqres of innovativeness

Zducation level

whethter he Zaxes the Winniceq 2acer
Juroer of partnars

farming decisions determnea Iy marxeting
Age of responcent

worxanie land cwn

1 af income cerived frem farming

whers ne buys farm suppifes

The importance of newspacers as a communicator
The imoartance of direct mail as i communicator
The importance of nagazinss as a corwunicator

is ne asked for advice

whather ne is source of new idea

{mpartant involvement ‘n 3 farm organtzation

Whether he takes the community paper

wWhat he dows wnen discussing new farming practices

Where he looks for dest ideas

what is most fmoortant to be 3 successful farmer
Important charactaristics of other oo
what is a succassful farmer

dow of%en contacts Ag. reo

How often contacis dealer

Are farwing decisions determined Jy land
dow fe would react %0 new idea

4as he told anyone of new farwing praciice
Farming decisions cepends on neignoours
Has ne soil tasted Inis year

Sex af respandent

w

w

wn

-

o an

™

w

w

s

{1.44841 X Location 67} « (5.22504
X Location 3) =« {-1.33683 X Lscacicen
+ {+1.39883 X Location 2)

21.28368 X Sovermment ittiluce 3

{1.40040 X Opinion 1) « (-1.28337 X
Jpinion 3)

21.28368 X Joinion 2-4

(1.73990 X Experiencs i} » (1.75198

"

X Sxperience 4} + (2.73791 ( Sxpertence 3}

2.88679 X Praftit 1

(12,54852 X Yorxers cart-time 7} <
{~1.53487 X Workers part-Cime 2)

(2.11796 X Workers full-time 1)
(4.77852 X worxars fuil-cime &)

2.44425 X Rankmedia 1/4

(3.87377 X income 4) » {2.33Q45

1 lncoom §)
3.18772 X Rankmedgia 3/1

3.74107 X Harcwork 3

{1.47565 X Hearidea 7) » {-3.33751
X Hearidea i}

(2.51780 X Sathelp 3} » {2.25353
{ Gatnelp ¢}

2.38301 X 3roadcast |
2.24031 £ lnnavativeness 2

{3.33180 f Education 1) =~
X fducation 2)

{7.32350

2.09594 X Winnipeq paper 3
10.57717 X Partners 3

1.38306 X Achiavement market I

€

(3.07543 X Age 5) + (-1.34724 X Age

(4.00015 X WL0 3) » (-9.00341 £ Wl0 4
+ (-3.00228 £ WO C) » {-3.302%5 X
w0 )

3.74107 X % [ncome |

(10.49452 X Supolier 7} » (3.372E¢
X Supplier 3)

(1.45826 % Ranxmeqia 3/1) « {1.52822
X Rankmedia 3/2)

(2.11716 X Ranimedia 1/3) « (1.3
X Rankmedia 1/5)

{1.35698 X ankmeaia 2/1) ~ (-1.34883
X Ranxmeafa 2/3}

2.14916 X Advice 2

(1.20049 X Newicea 1) + (10.20828
L Mewidaa 4)

(4.33799 X Farmarg 1} » {3.22897
X farmrg 2)

3.79118 X Cormunity pacer I
Yot Significant
Nog Significant
Yot Significant
%ot Significant
Xot Significant
Yot Sfgnificant
Not Significant
Yot Significant
Not Sfgnificant
¥at Significant
Xot Significant

hL]

o

Signifizant

Yot Significant

32sfer g Agpendix § for cantants of nese variaoles.



TABLE 12. Unstandardized Discriminant Function Coefficients of Ranked Category 1 Variable Sets

Rank as a Unstandardized Discriminant
Category 1 Variable Set Discriminator Function Coefficient
Farm ltocation 1 0.03633
Attitude towards government 2 0.05275
Opinion leadership 1 3 0.11752
Opinion leadership 2 4 0.06292
Years of farming experience 5 0.03118
1f he determines profitability of the farm 5 0.21557
Number of part-time workers 7 0.03700
Number of full-time workers 8 0.07638
The importance of radio as a communicator 9 -0.04668
Income from the farm 10 -0.03779
The importance of television as a communicator 1 0.18395
Attitude towards planning 12 0.06802
Who he hears a new idea from 13 0.03702
where he gets help with implementing new ideas 14 -0.06430
Number of farm broadcasts listened to 15 -0.14409
The degree of innovativeness 16 0.06933
Education level 17 0.08864
Whether nhe takes Winnipeg paper 18 -0.04447
Number of partners in operation 19 0.02708
Farming decisions determined by market 20 -0.03851
Age of respondent 21 0.02759
Workable land own 22 -0.10421

percent of income derived from farming 23 -0.10476
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communicator, attitude towards planning, who he hears a new idea from,

where he gets help with imp]ementing new ideas, number of farm broadcasts
listened to, the degree of innovativeness, education level, whether he

takes Winnipeg paper, number of partners in operation, farming decisions
determined by market, age of respondent, workable land own, and percent

of income derived from farming. It is important to note that two ques-
tions dealing with opinion leadership ranked third and fourth as discrimina-
ting variables. The high ranking of these variables concurs with the

literature.

e. Prediction results of the category 1 variable prediction equation

A final prediction equation for the category 1 variable sets was
produced. The equation was the sum of 23 unstandardized discriminant
function coefficients multiplied by their appropriate variable sets.
The resultant equation was called the Category 1 Variable Prediction

Equation (CIVPE):

CIVPE - (0.03633 X farm location) +(0.05275 X attitude towards
government) + (0.11752 X opinion leadership 1) + (0.06292
X opinion leadership 2) + (0.03118 X years of farming exper-
ience) + (0.21557 X if he determines profitability of the
farm) + (0.38700 X number of part-time workers) + (0.07638
X number of full-time workers) + (-0.04668 X the importance
of radio as a communicator) + (-0.3779 X income from the farm)
+ (0.81395 X the importance of television as a communicator)
+ (0.06802 X attitude towards planning) + (0.03702 X who he
hears a new idea from) + (-0.06430 X where he gets help with
jmplementing new ideas) + (-0.14409 X number of farm broad-
casts listened to) + (0.06933 X the degree of innovativeness)
+ (0.08864 X education level) + (-0.04447 X whether he takes
the Winnipeg paper) + (0.02708 X number of partners in opera-
tion) + (-0.03851 X farming decisions determined by market)
+ (0.02759 X age of respondent) + (-0.10421 X workable land
own) + (-0.10476 X percent of income derived from farming)
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The CI1VPE was applied to the data to test the hypothesis -- whether
an equation could be developed that could predict, with 80% accuracy, if
an individual was an adopter or non-adopter of zero-tillage.

The efficiency of the prediction of adopters and non-adopters fis
demonstrated in Table 13. These data indicated that 1.736 was the predic-
tionscore required to give the percentage correctly classified adopters
required to accept the hypothesis (80%). The value, however, did not
maintain an acceptable level of correctly classified non-adopters (78%)
or an acceptable percentage of correct classifications for the total
group (78%). The hypothesis, therefore, was not supported and the category
1 variable set by itself cannot be used to predict accurately adopters
and non-adopters of zero-tillage.

The category 1 variable set was a slightly better prediction mechan-
jsm than the psychographic variable set (78% correct classifications
versus 71%, respectively). This increase in prediction accuracy could
have been due to the larger number of variable sets found in the category
1 questions. It seems 1ikely that the ability to detect differences be-
tween the two groups would be increased with the larger question set.

As with the psychographic variable set, there continues to be a correlation
between the percentage of correctly classified non-adopters and the overall
percentage of correct classifications, again due to the large proportion
of non-adopters. Table 13 also shows that as the number of correctly
classified adopters increased, the number of correctly classified non-
adopters decreased. Once again, the percentage of correctly classified

adopters increases at the expense of the non-adopters.
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TABLE 13. Prediction Results of All Category 1 Variable Sets at Several
Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

. Score Adopters Non-Adopters Classifications
1.163 26/35 = 74% 331/418 = 79% 357/453 = 79%
1.140 27/35 = 77% 326/418 = 78% 353/453 = 78%
1.136 28/35 = 80% 325/418 = 78% 353/453 = 78%
1.092 29/35 = 83% 317/418 = 76% 346/453 = 76%
0.963 30/35 = 86% 297/418 = 71% 327/453 = 72%

f. Category 2 variables as predictors of adoption/non-adoption

Category 2 variable sets are comprised of questions relating to the
demographic characteristics of the farmers and can be seen in Appendix 6.

Five category 2 variable sets were tested in the psychographic demo-
graphic mail questionnaire. Table 14 contains the category 2 variable
sets, the total number of responses for each variable set and the dis-
criminant equation for each significant variable set (derived as described
in the methodology). Equations were derived for four of the five variable
sets. One set had an F level insufficient for inclusion. Appendix 6
contains the questions that correspond to each significant variable and

its location in the questionnaire.
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TABLE 14. Discriminant Equations of Category 2 Variable Sets

Total Number
of Responses

Variable Set

Discriminant Equation

26

Type of farm
records used

Farm magazines
read

How decides num-
ber of acres of
cereals to plant

Type of farm

How the records
are used

(14.28389 X Records 7%) + (2.34192
X Records 8)

(1.52593 X Farm mag 6) + (-1.78078

X Farm mag 8) + (2.61495 X Farm mag 13)
+ (-1.23195 X Farm mag 14) + (3.95327

X Farm mag 20)

(1.38815 X Decide 1) + (3.39688 X
Decide 4)

3.89853 X Farm type 8

Not Significant

qRefer to Appendix 6 for content of these variables.
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Table 15 contains the four category 2 variable sets which were found
to have an F level sufficient for inclusion of further analysis (as de-
scribed in the methodology). The table is comprised of the unstandardized
discriminant function coefficients and the rank of each set as a discriminator.
The category 2 variable set that was the best discriminator was type of
records used. The next best discriminator was farm magazines read. These
were followed in descending order of importance by: how he decides the

number of acres of cereals to plant, and type of farm.

TABLE 15. Unstandardized Discriminant Function Coefficients of Ranked
Category 2 Variable Sets

Rank as a Unstandardized Discriminant
Category 2 Variable Set Discriminator Function Coefficient
Type of farm records used 1 0.72952
Farm magazines read 2 0.53359
How decided cereal acreage 3 0.23424
Type of farm 4 0.16001
g. Prediction results of the category 2 variable prediction equation

A final prediction equation for the category 2 variable sets was
developed. The equation was the sum of the four unstandardized dis-
criminant function coefficients multiplied by their appropriate variable
sets. The resultant equation was called the Category 2 Variable Prediction

Equation (C2VPE):
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C2VPE = (0.72952 X types of farm records used) + (0.53359 X farm
magazines read) + (0.23424 X how decides cereal acreage) +
(0.16001 X type of farm)

The C2VPE was applied to the data to test the hypothesis -- whether
an equation could be developed that could predict, with 80% accuracy, if
an individual was an adopter or non-adopter of zero-tillage.

The efficiency of the prediction of adopters and non-adopters is
demonstrated in Table 16. These data indicated that 33.108 was the pre-
diction score required to give 80% correctly classified adopters and thus
accept the null hypothesis. At this value, both the percent correctly
classified non-adopters and the percent of correct classifications for the
total group fell below 50% accuracy (46% and 49%, respectively). The
hypothesis was not supported and the category 2 variable set by itself
cannot, therefore, be used to predict accurately adopters and non-adopters
of zero-tillage.

Of the three variable sets tested alone, category 2 was the least
accurate. When 80% of the adopters were correctly classified, fewer than
50% of both the non-adopters and the total group were correctly classified.
This low prediction accuracy was likely due to the low number of variable
sets in category 2. There were five variable sets compared to eleven in
the psychographic and 44 in the category 1 variable sets.

As with the two previous variable sets, there is a correlation be-
tween the percentage of correctly classified non-adopters and the overall
percentage of correct classifications (Table 16). In addition, Table 16
shows that as the number of correctly classified adopters increased, the

number of correctly classified non-adopters decreased. As with the previous
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two variable sets, the percentage of correctly classified adopters increases

at the expense of the non-adopters.

TABLE 16. Prediction Results of Category 2 Variable Sets at Several
Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
32.623 18/35 = 51% 323/418 = 77% 341/453 = 75%
32.921 19/35 = 437% 315/418 = 75% 334/453 = 74%
33.090 27/35 = 77% 197/418 = 47% 234/453 = 52%
33.108 28/35 = 80% 194/418 = 46% 222/453 = 49%

When the values for the three types of questions were ranked, the
category 1 questions were the best predictors, followed by psychographic
questions, and then category 2 questions. When considered alone, none
of these types of questions gave an acceptable prediction accuracy; however,
combinations of the three provided a higher degree of accuracy.

Next, the three types of questions, psychographic, category 1, and
category 2 were analysed in all possible combinations to determine each

combination's prediction efficiency.

h. Psychographic and category 2 variables as predictors of adoption/

non-adoption

Once the Psychographic Variables Prediction Equation (PVPE) and the
Category 2 Variables Prediction Equation (C2VPE) were derived, the two

equations were combined. Unstandardized discriminant function coefficients
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were produced for the PVPE and the C2VPE (Table 17). A new equation was

produced by summing the products of the corresponding unstandardized dis-
criminant function coefficients of the PVPE and the C2VPE. This new euga-
tion was called the Psychographic Category 2 Variable Prediction Equation

(PC2VPE):

PC2VPE = (0.67340 X Psychographic Variable Set) + (0.72777 X
Cateogry 2 Variable Set)

TABLE 17. Unstandardized Discriminant Function Coefficients of Psycho-
graphic and Category 2 Variable Sets

Unstandardized Discriminant

Variable Set Function Coefficient
Psychographic Variable Set 0.67340
Category 2 Variable Set 0.72777

The PC2VPE was tested to determine if it supported the hypothesis --
that an equation could be developed that could predict, with 80% accuracy,
if an individual was an adopter or non-adopter of zero-tillage. The ef-
ficiency of the prediction equation can be seen in Table 18. These data
indicate that 23.057 was the prediction score required to give 80% cor-
rectly classified adopters. The value 23.069 was more acceptable, however,
since it gave a higher percentage of correctly classified adopters without
decreasing the percentage correctly classified non-adopters. Neither of
these prediction scores maintained an acceptable level of correctly class-

ified non-adopters (71%) nor an acceptable percentage of correct
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classifications of the total group (72%). The hypothesis, therefore,
was not supported by the combination of the psychographic category 2
variable sets.

The combination gave a slight increase in the prediction accuracy
when compared to the psychographic variable set alone (72% vs. 71%).
This demonstrates the lack of importance of the category 2 variables to
increasing the prediction accuracy. When compared to the prediction
accuracy of the category 2 variable set alone, there was a marked improve-
ment when the variable sets were combined (49% vs. 72%). This also demon-
strates the importance of the psychographic variable sets to the prediction

accuracy.

TABLE 18. Prediction Results of Psychographic and Category 2 Variable
Sets at Several Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
22.600 23/35 = 66% 366/418 = 88% 389/453 = 86%
22.778 26/35 = 74% 344/418 = 82% 370/453 = 82%
22.997 27/35 = 77% 309/418 = 74% 336/453 = 74%
23.057 28/35 = 80% 298/418 = 71% 326/453 = 72%
23.069 29/35 = 83% | 296/418 = 71% 325/453 = 72%
23.246 31/35 = 86% 256/418 = 61% 287/453 = 63%

Normal curves (Figure "3a) were drawn for the adopters and non-adopters.

There does not appear to be a good separation of adopters and non-adopters



75

FIGURE 3a. Normal curves for adopters and non-adopters for psycho-
graphic and Category 2 variable sets

----- Adopters

——- Non-adopters

FIGURE 3b. Normal curves for adopters and non-adopters for psycho-
graphic and Category 1 variable sets

----- Adopters

Hon-adopters
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in this figure. There is a large area of overlap in the two curves
demonstrating poor predictionability. The curve for the adopters was

Jower and had a larger range, indicating that the adopters were a more
heterogeneous group than the non-adopters. It therefore appears to be more

difficult to categorize the adopters than the non-adopters.

i. Psychographic and cateqgory 1 variable sets as predictors of adoption/

non-adoption

The Psychographic Variables Prediction Equation (PVPE) was combined
with the Category 1 Variables Prediction Equation (C1VPE) and unstandard-
ized discriminant function coefficients were produced (Table 19). A new
equation was produced by summing the products of the corresponding un-
standardized discriminant function coefficients of the PVPE and CIVPE.
This new equation was called the Psychographic Category 1 Variable

Prediction Equation (PCIVPE):

PCIVPE = (-0.37541 X Pscyhographic Variable Set) + (0.83969 X
Category 1 Variable Set)

TABLE 19. Unstandardized Discriminant Function Coefficients of Psycho-
graphic and Category 1 Variable Sets

Unstandardized Discriminant
Variable Set Function Coefficient

Psychographic Variable Set -0.37541
Category 1 Variable Set 0.83969
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The PCIVPE was tested to determine if it supported the hypothesis --
that an equation could be developed that could predict, with 80% accﬁracy,
if an individual was an adopter or non-adopter of zero-tillage. The
efficiency of the prediction equation can be seen in Table 20. These
data demonstrate that 1.369 was the prediction score required to give
80% correctly classified adopters. This prediction score also maintained
an acceptable level of correctly classified non-adopters (80%) and an
acceptable percentage of correct classification of the total group (80%).
The hypothesis was supported by the combination of the psychographic
category 1 variable sets. The combination of the two variable sets im-
proved the efficiency of the two component parts (80% vs. 71% for the
psychographic questions and 78% for the category 1 questions). Clearly
the nature of the question was very important in increasing the efficiency
of prediction, however this phenomenon is 1ikely due to the fact that the

total number of questions increased with the combination.

TABLE 20. Prediction Results of Psychographic and Category 1 Variable
Sets at Several Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
1.469 26/35 = 74% 346/418 = 82% 372/453 = 82%
1.404 27/35 = 77% 340/418 = 81% 367/453 = 81%
1.369 28/35 = 80% 334/418 = 80% 362/453 = 80%
1.284 29/35 = 83% 320/418 = 77% 349/453 = 77%
1.052 30/35 = 86% 277/418 = 66% 307/453 = 68%
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Normal curves (Figure 3b) were drawn for the adopters and non-adopters.
These curves showed that the degree of separation was better than when
the PC2VPE values were used, and the adopter and non-adopter groups were
more distinct. The curve for the adopters was lower and had a larger
range than that of the non-adopters, indicating that the adopters were
a more heterogeneous group than the non-adopters. As in the previous

equation, adopters appear to be more difficult to categorize.

J. Category 1 and category 2 variable sets as predictors of adoption/

non-adoption

The Category 1 Variables Prediction Equation (C1VPE) Was combined
with the Category 2 Variables Prediction Equation (C2VPE). Unstandard-
ized discriminant function coefficients were produced (Table 21) and a
prediction equation was developed by summing the products of the un-
standardized discriminant function coefficients with their corresponding
C1VPE and C2VPE. This new eugation was called the Category 1 Category 2

Variable Prediction Equation (C1C2VPE);

C1C2VPE = (0.81746 X Category 1 Variable Set) + (=0.47768 X
Category 2 Variable Set)

TABLE 21. Unstandardized Discriminant Function Coefficients of Category 1
and Category 2 Variable Sets

Unstandardized Discriminant
Variable Set Function Coefficient

Category 1 Variable Set 0.81746

Category 2 Variable Set -0.47768
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The C1C2VPE was tested to determine if it supported the hypothesis --
that an equation could be developed that could predict, with 80% accuracy,
if an individual was an adopter or non-adopter of zero-tillage. The
efficiency of the prediction equation can be seen in Table 22. These
data demonstrate that the prediction score requried to support the null
hypothesis (80% correct classifications) was -14.365. Not only does this
score correctly classify 80% of the adopters, but it correctly classifies
82% of the non-adopters and 82% of the total group. The C1C2VPE, therefore,
supported the hypothesis. Correct classification of adopters and non-
adopters was achieved (with 80% accuracy) with the C1C2VPE equation.

The combination of the two variable sets improved the efficiency of the
two component parts (82% vs. 78% for the category 1 questions and 49%
for the category 2 questions). This was 1ikely due to the increase in

the total number of questions on which the prediction was based.

TABLE 22. Prediction Results of Category 1 and Category 2 Variable Sets
at Various Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
-14.587 26/35 = 74% 349/418 = 83% 375/453 = 83%
-14.614 27/35 = 77% 345/418 = 83% 372/453 = 82%
-14.635 28/35 = 80% 343/418 = 82% 371/453 = 82%
-14.686 29/35 = 83% 336/418 = 80% 365/453 = 80%

-14.796 30/35 = 85% 316/418 = 76% 346/453 = 76%
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Normal curves (Figure 3c) were drawn for adopters and non-adopters.
These curves show that the degree of separation between the adopters
and non-adopters was better than when the PCIVPE or the PC2VPE values

were used. The figure demonstrates the effectiveness in the C1C2VPE.

k. Psychographic category 1 and category 2 variable sets as predictors

of adoption/non-adoption

A1l the equations PVPE, CIVPE, and C2VPE were analysed together
and unstandardized discriminant function coefficients were produced (Table 23).
A prediction equation was developed by summing the products of the unstandard-
ized discriminant function coefficients with their corresponding equations.
The equation was called the Psychographic Category 1 Category 2 Variable

Prediction Equation (PCIC2VPE):

PCIC2VPE = (-0.34620 X Psychographic Variable Set) + (0.68514 X
Catigory 1 Variable Set) + (-0.45806 X Category 2 Variable
Set

TABLE 23. Unstandardized Discriminant Function Coefficients of Psycho-
graphic, Category 1, and Category 2 Variable Sets

Unstandardized Discriminant

Variable Set Function Coefficient
Psychographic Variable Set -0.34620
Category 1 Variable Set 0.68514

Category 2 Variable Set -0.45806
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FIGURE 3c. Normal curves for adopters and non-adopters for Cat
and Category 2 variable sets P egory 1

————— Adopters

Non-adopters

FIGURE 3d. Normal curves for adopters and non-adopters for psycho-
graphic, Category 1 and Category 2 variable sets

----- Adopters

Non-adopters
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The PCIC2VPE was tested to determine its effectiveness in predicting
adopters and non-adopters. The efficiency of the prediction equation
can be seen in Table 24. These data demonstrate that the prediction score
required to support the hypothesis (80% correct classifications) was -13.776.
At this prediction score, 85% of the non-adopters and 85% of the total
group were correctly classified. This was the most efficient prediction
equation of all those evaluated. This was 1ikely due to the fact that
the total number of questions on which the prediction was based was the

greatest.

TABLE 24. Prediction Results of Psychographic, Category 1 and Category 2
Variable Sets at Various Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
-13.625 26/35 = 74% 369/418 = 88% 395/453 = 87%
-13.676 27/35 = 77% 366/418 = 88% 393/453 = 87%
-13.776 28/35 = 80% 355/418 = 85% 383/453 = 85%
-13.786 29/35 = 83% 353/418 = 84% 382/453 = 84%
-13.841 30/35 = 86% 343/418 = 82% 373/453 = 82%
-14.066 31/35 = 89% 369/418 = 72% 332/453 = 73%

Normal curves (Figure 3d) were drawn for adopters and non-adopters.
These curves demonstrate the improvement in prediction efficiency obtained
from combining the three variable sets and shows the effectiveness of the

PCIC2VPE equation. The curve for the adopters was lower and had a larger
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range than the non-adopter curve, indicating that the adopter group was

more heterogeneous than the non-adopter group.

1.  Comparison of the prediction accuracy of the variable sets from the

psychographic-demographic questionnaire

The accuracy of the prediction of adopters and non-adopters utilizing
the variable sets alone and in combination can be seen in Table 25. These
data indicate that the hypothesis (80% prediction accuracy) was supported
in three of the four variable combinations and not at all when the variable
sets were analysed alone. The most discriminating single variable set
was the Category 1 Variable Set (78%) followed by the Psychographic (71%)
and Category 2 Variable Sets (49%). When the variable sets were combined,
the prediction accuracy of all combinations improved compared to the predic-
tion accuracy of each alone. This was understandable since the stepwise
method of multiple discriminant analysis only includes those variables
that improve the prediction accuracy.

The combination of the three variable sets was the most effective
overall predictor (84%). The next most discriminating variable set was
the combination of Category 1/Category 2 (82%). This was followed by
the Psychographic/Category 1 variable set (80%). The Psychographic/Category 2
combination (72%) was the poorest of the variable set combinations and per-
formed even more poorly than the Category 1 variable set alone.

Table 26 shows the correlation between the prediction accuracy of
the variable sets both alone and in combination, and the number of variables
contained therein. With the exception of the Psychographic/Category 1

Variable Set, there was a direct relationship between the number of variable



TABLE 25. Prediction Accuracy of the Variable Sets From the Psychographic Demographic Survey
Psychographic/Category 1/ [Category 1/Category 2| Psychographic/Category 1 Category 1 | Psychographic/Category 2 | Psychographic| Category 2
Category 2 Variable Set Variable Set Variable Set Variable Set Variable Set Variable Set Variable Set
: No. . Non- Non- Non-
Adoption Non- Adop- . Adop- Adop-
of Fdopters Non-Adopters| Adopters Adopters Non-Adopters Adop-| Adopters Non-Adopters P Adop- | ™ Adop-
Category Cases Adopters ters ters p ters ters ters!yors
29 6 28 7 28 7 28 7 29 6 29 6 28 7
Adopters 35
83% 17% 80% 20% 80% 20% 80% | 20% 80% 20% 83% 17% 80% | 20%
65 353 75 3
Non-Adopters | 418 43 84 334 93 |325 122 296 124 294 224 1194
6% 84% 18% 82% 20% 80% 22% | 78% 29% 7% 30% 70% 54% | 46%
% Correct 49%
Classifications 84% 82% 80% 78% 72% 71%

¥8
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sets and the prediction accuracy. This was expected since the multiple
discriminant analysis program utilizes the answers to the variable setsv
to discriminate between adopters'and non-adopters. It stands to reason,
therefore, that the greater the number of variable sets, the more points
there are in which the two populations can differ, and the greater the

prediction accuracy.

TABLE 26. The Correlation Between Prediction Accuracy of the Variable
Sets and the Number of Variables

Number of

Rank as a Number of Individual

Variable Set Discriminator Variables Questions
Psychographic/Category 1/Category 2 1 60 97
Category 1/Category 2 2 49 49
Psychographic/Category 1 3 55 95
Category 1 4 44 a4
Psychographic/Category 2 5 16 56
Psychographic 6 11 51
Category 2 7 5 5

B. PREDICTION BASED ON THE PERCEIVED ATTRIBUTES
TELEPHONE QUESTIONNAIRE

The telephone questionnaire contained two types of questions:
(1) questions that determined how the farmers perceived the attributes

of zero-tillage (called the perceived attribute questions) and,
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(2) questions that determined the adoption tendencies of the farmers
(called the adoption questions). The perceived attribute questions were
analysed alone and in combination with the adoption question utilizing

the stepwise method of multiple discriminant analysis.

a. Perceived attribute questions as predictors of adoption/non-adoption

Thirteen of the 19 questions in the telephone questionnaire (Appendix 3)
specifically related to how the farmers perceived the attributes of zero-
tillage. These questions dealt with the observability of zero-tillage,
the compatibility of zero-tillage, the amount of risk associated with
the adoption of zero-tillage, and the relative advantage of zero-tillage.
The questions were analysed as described in the materials and methods.

Before the analysis was done, the 13 questions were broken into 46
sub-components utilizing the technique described in the materials and
method.. OFf the initial 46 questions, 15 had an F level sufficient for
inclusion (Table 27).

A prediction equation was developed for the perceived attribute
questions. This equation was the sum of the unstandardized discriminant
function coefficients multiplied by the response to the corresponding
perceived attribute question. The resultant equation was called the

Perceive Attribute Prediction Equation (PAPE):

3645

1.04640 X 0B1) + (1.04973 x C42) 6
R33)

c22) + (-0.73035 X C52) + (-0.57

PAPE = ( +
X 6
Z (1.71410 X RI11) + (0.54437 X OH1)

+
( )

(0.65019 X RV3) + (-0.
99 X R14) + (0.82132 X
+ (0.43365 X C32) +
1.03454 X PR4) + (0.73143 X PR3) + (-0.42240 X 022) +
-0.38171 X OP1) + (-1.18375 X C51).



TABLE 27. Discriminant Equations and Step of Entry into

the Equation of Perceived Attribute Questions
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Perceived Attribute
Variable

Question

Total Number

Step of
Entry

Discriminant Fquation

Observability

Compatibility

Relative Advantage

Compatibility

Compatibility

Relative Advantage

Relative Advantage
Observability

Compatibility

Perceived Risk

Observability

Observability

What thinks of zero-tillage
neighbour

Will zero-tillage require more
planning and attention

What happens to yields under zero-
titlage

Will adaptions keep from adopting
Will it fit your practices

What happens to total farming
costs with zero-tillage

What happens to soil structure
Observability at harvest

Will zero-tillage cause major
change in operation

Risk if adopt zero-tillage

what thinks of zero-tillage farmer

Observability after planting

n

w

10

N
12

14

(1.04640 X 081%)
(1.04973 X C42)
(0.65019 X RV3)

(-0.63645 X C22)

1.18375 X C52)
0.73035 X C51)

(-
(-
§-O.57699 X R14)
1.71410 X R11)

(0.82132 X R33)
(0.54437 X OH1)
(0.43365 X C32)
(1.03454 X PR4)
{0.73143 X PR3)
(-0.42240 X 022)
(~0.38171 X 0P1)

3pefer to Appendix 7 for content of these varijables.
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The PAPE was applied to the data to test the hypothesis -- that a
prediction could be developed that could predict, with 80% accuracy,
if an individual was an adopter or non-adopter of zero-tillage.

The efficiency of the prediction of adopters and non-adopters is
demonstrated in Table 28. These data indicate that 7.520 was the predic-
tion score required to give an acceptable level of correctly classified
adopters (80%). The value however, does not maintain an acceptable
level of correctly classified non-adopters (62%) or an acceptable percent-
age of correct classifications for the total group (63%). The hypothesis,
therefore, was not supported by the perceived attribute questions and
the perceived attribute questions alone cannot be used to classify adopters

and non-adopters,

TABLE 28. Prediction Results of the Perceived Attribute Questions at
Several Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
7.458 26/35 = 74% 262/418 = 63% 288/453 = 64%
7.511 27/35 = 77% 260/418 = 62% 287/453 = 63%
7.520 28/35 = 80% 257/418 = 62% 287/453 = 63%
7.546 29/35 = 83% 256/418 = 61% 285/453 = 63%
7.579 30/35 = 86% 251/418 = 60% 281/453 = 62%

Normal curves (Figure 4a) were drawn for the adopters and non-adopters.

There was a large area of overlap between the two curves, indicating



89

FIGURE 4a: Normal curves for adopters and non-adopters for perceived

attribute variable sets

_.--- hdopters

——— Non-adopters

FIGURE 4b. Normal curves for adopters and non-adopters for perceived
attribute and adoption variable sets

Adopters

Non-adopters

22

14 15
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poor separation of the two groups and, therefore, poor predictability.
The curves for adopters and non-adopters are similar in shape and have
similar ranges. This indicates the homogeneity of both populations is
the same. This was not consistent with the results of the psychographic
demographic mail questionnaire. It may be due to the relatively small
number of questions asked or the type of questions asked.

A summary table of the significant perceived attribute questions
can be seen in Table 29. Thirteen of the 46 questions made a significant
contribution to the development of a prediction model. No single per-
ceived attribute dominated the number of significant questions.
Approximately 25-30% of the expanded questions made a significant con-

tribution to the prediction equation.

TABLE 29. Summary Table of Perceived Attribute Questions

Number of Number of Number of
Attribute Questions Expanded Questions Significant Questions
Observability 4 12 4
Compatibility 5 17 4
Relative Advantage 3 13 3

Perceived Risk 1

4
TOTAL 13 46 12
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b. Perceived attribute questions plus adoption questions as predictors

of adoption/non-adoption

A11 19 questions in the telephone questionnaire (13 perceived
attribute and 6 adoption questions) were analysed. Before the analysis
was completed the 19 questions were extended to 72 new questions utilizing
the technique described in the materials and method. Of the initial
72 questions, 19 had an F level sufficient for inclusion (Table -30).

A prediction equation was developed for the perceived attribute
and adoption questions. This equation was the sum of the unstandardized
discriminant function coefficients multiplied by the corresponding
questions. The resultant equation was called Perceived Attribute Adoption

Prediction Equation (PAAPE):

PAAPE = (4.38146 X Al11) + (0.43277 X A21) + (0.72417 X 0B1) + (-0.73337
X C22) + (1.69994 X A12) + (0.89177 X SY2) + (0.80652 X
A31) + (0.67694 X C42) + (1.40933 X R11) + (0.30971 X OHT)
+ (-0.38664 X R14) + (-0.66063 X RV2) + (0.87211 X PR4)
+ (-0.37256 X 022) + (0.38722 X PR3) + (0.42730 X R33)
+ (0.41876 X R12) + (-0.54906 X SY3) + (-0.73988 X RV1)

The PAAPE was applied to the data to test the hypothesis -- that
a prediction could be developed that could predict, with 80% accuracy,
whether an individual was an adopter or non-adopter of zero-tillage.
The efficiency of the prediction of adopters and non-adopters is
demonstrated in Table 31. These data indicated that a prediction score
of 19.469 was required to give the percentage correctly classified
adopters that was necessary to accept the null hypothesis (80%). This

value, however, did not maintain an acceptable level of correctly



TABLE 30. Summary Table of Unstandardized Discriminant Function Coefficients for Percaived Attribute and

Adoption Questions and the Step of Entry. to the Equation
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Perceived Attribute

Question

Total Number of
Response Options

Step of
Entry/Removal

Discriminant Equation

Adopt

Adopt

Observability

Compatibility

Symbolic

Adopt

Compatibility

Relative Advantage

Observability

Relative Advantage

Parceived Risk

Cbservability

Relative Advantage

Will you try zero-tillage in
1976

Will yoy try in 1977

What thinks of zero-tillage
neighbour

Will adaptations keep from
adopting

Would you have adoptad

Will you ever try zero-tillage

Will zero-tillage require more
planning and attention

What nappens tg total farming
costs with zero-tiilage
Observe at harvest

What happens to yields with
zero-tillage

Risk if adopt zero-tillage

What thinks of zero-tillage
farmer

What happens to soil structure

[82]

w

[8)]

[T

W N

19
14/21

N
18

10

12
20

13
16

—

~!

(4.38146 X ALTY)
(1.69994 X A12)

(0.43277 x A22)
(0.72417 X 081)

(-0.63337 X C22)

(0.89177 X sY2)
(-0.54906 X SY3)
(0.80652 X A31)
(0.67694 X C32)
(1.40933 X R11)
(~0.38664 X R14)
(0.41876 X R12)
(0.30071 X OH1)

(-0.66063 X qV2)
(-0.73988 £ RV1)

(Q.87211 X PR4)
(0.38722 X PR3)

(-3.37286 X 022)

(0.42730 X R33)

defer to Appendix 8 for content of these variables.
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classified non-adopters (70%) nor an acceptable percentage of correct
classifications of the total group (71%). The hypothesis, therefore,
was not supported by the perceived attribute plus adoption questions and
these questions cannot be used to classify adopters and non-adopters at
such a high level of accuracy.

The combination of the perceived attribute and adoption questions,
however, was more efficient than the perceived attributes alone in cor-
rectly classifying non-adopters and the total group (70% and 71% vs.

62% and 63%, respectively). This was expected since the combination
contained more questions and therefore more points on which the adopters

and non-adopters could deviate.

TABLE 31. Prediction Results of the Perceived Attribute and Adoption
Questions at Several Prediction Scores

Prediction % Correctly Classified % Correctly Classified % of Correct

Score Adopters Non-Adopters Classifications
19.113 25/35 = 71% 348/418 = 83% 373/453 = 82%
19.159 26/35 = 74% 341/418 = 82% 367/453 = 81%
19.464 27/35 = 77% 301/418 = 72% 328/453 = 72%
19.469 28/35 = 80% 294/418 = 70% 322/453 = 71%
19.531 29/35 = 83% 286/418 = 68% 315/453 = 70%

Normal curves (Figure 4b) were drawn for adopters and non-adopters
of zero-tillage. These curves showed that the adopter and non-adopter
groups were more distinct than those produced using the PAPE. However,

an acceptable degree of separation was not produced from this prediction
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equation and there continued to be a large number of incorrectly classified
farmers. The curve for adopters was lower and had a larger range than

that of the non-adopters, indicating that the adopters were a more
heterogeneous group than the non-adopters. The opposite was observed

when the perceived attributes were analysed separately (Figure 4a).

There does not appear to be an explanation for this difference.

Overall, when the Perceived Attribute Telephone Survey was compared
to the Psychographic/Demographic Mail Survey, the former was a more
efficient predictor. Although the latter gave the desired level of
prediction accuracy, it did so using a large number of questions (97).
The Perceived Attribute Telephone Survey contained a total of 19 ques-
tions, however, and correctly classified 71% of the total population.
This level was not acceptable, however, it certainly can be considered
useful. Perhaps with the addition of a few more questions, the Tevel

of correct classifications could be raised to 80%.

C. EFFECTIVENESS OF THE MARKETING TREATMENT

a. Overall effectiveness of the marketing treatment

Four marketing treatments (Appendix 2a to k) were developed and
sent to 220 of the 456 farmers that had completed the 1976 Farmer Survey
(Appendix 1b). The treatments contained information on zero-tillage and
were designed to persuade the recipients to try zero-tillage in 1976.
The remaining 236 farmers were not sent the marketing treatments. This
is not to say they were not aware of zero-tillage, however, any informa-

tion they obtained on the subject was due to their own initiative.
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The farmers who received the marketing treatments were called the treated
group; those who did not were called the untreated group.

0f the 456 farmers in the sample, 35 adopted zero-tillage in 1976.
Nineteen of these adopters were treated and 16 were untreated. In the
original selection of the treated and untreated groups, a paired selec-
tion technique was utilized. Because of this, the adopters were identified
with their paired partners. If the partner was also an adopter, both
were removed. In this study, there was only one case where two adopters
were paired. The remaining population of adopters was 33, comprised
of 18 treated adopters and 15 untreated adopters.

Although a slightly Targer number of treated farmers were adopters
(18 vs. 15) there was no significant difference between the two groups
(Table 32). The marketing treatments, therefore, did not achieve their
objective of persuading recipients to adopt zero-tillage in 1976. The
ineffectiveness of the marketing treatment may be due to the traditional
attitude of the farmers. Zero-tillage, as an agricultural practice,
was totally at odds with current farming practices. This study showed
that a series of marketing packages were not effective in persuading
the farmers to adqpt zero-tillage. If this innovation was not so radical
as it appears, perhaps the marketing treatments would have been effective.

While the marketing treatments did not persuade the recipients to
adopt zero-tillage, the treatments may have affected the way the con-
cept was perceived. If this were so, perhaps the time period required
for an individual to adopt zero-tillage could be shortened through the
use of such marketing treatments. With this in mind, analysis was con-
ducted to determine if the marketing treatments resulted in more positive

attitudes towards zero-tillage.
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TABLE 32. The Re1ationshipa Between the Marketing Treatments and the
Adoption of Zero-Tillage

Adoption

Group Category

Membership Adopters Non-Adopters Total

Treated

Frequency 18 201 219
% 8 92 100

Untreated

Frequency 15 217 232
% 6 94 100

Total

Frequency 33 418 451
% 7 93 100

8alculated X 2 2 0.513 Tabulated DC2 (1,0.05) = 3.84

The perceived attribute telephone questionnaire was used to elicit
how the farmers perceived zero-tillage. Twelve of the thirteen ques-
tions were found to make a significant contribution to the development
of a prediction model. These 12 questions were then analysed to deter-
mine if the marketing treatment had an effect on how the recipients
perceived the conept of zero-tillage.
To facilitate analysis, two tests were used to determine the effective-
ness of the marketing treatment. The Mann-Whitney-Wilkoxon Rank Sum
Test (hereinafter called the rank sum test) was conducted on those ques-

tions for which it was possible to rank the values in the sample.
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The Binomial test was administered for those gquestions in which it
was not possible to rank the values in the sample.

The questions related to the compatibility of zero-tillage, the
relative advantage of zero-tillage, the risk associated with the adop-

tion of zero-tillage and the observability of zero-tillage.

b. Effectiveness of the marketing treatments in altering how a farmer

perceived the compatibility of zero-tillage

Compatibility is the degree to which an innovation is perceived as
consistent with existing values, past experiences, and needs of the
receivers. Five of the six compatibility questions asked in the tele-
phone questionnaire made a signficiant contribution to the prediction

model and were, therefore, included in the analysis.

TABLE 33. The Ra]ationshipa Between the Marketing Treatments and the
Responses to Whether Zero-Tillage Will Require More Planning and
Attention to Agricultural Practices

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) Yes 198 88 186 85 384 86
(2) No 22 10 22 10 44 10
(3) Don't know 5 2 12 5 17 _ 4

TOTAL 225 100 220 100 445 100

1f o = 0.05 R:Z > 1.645 Calculated Z > 0.327 Not Significant



98

The marketing treatments did not alter how the farmers felt about
the compatibility of zero-tillage (Table 33). Zero-tillage does require
more planning and attention to agricultural practices. Eighty-six percent
(384) of the total population realized this. Both the treated and un-
treated farmers were realistic about the specialized requirements of
zero-tillage and it was not necessary to convey this message through
the marketing treatments.

Eighty-one farmers (both treated and untreated) expanded on their
thoughts that zero-tillage would require more planning and attention
to agricultural practices. Seventy-one percent (58) of those felt weed
control would be an important factor under zero-tillage. Fertilizer
was also mentioned by 7% (6) of the farmers as one area that would re-

quire more attention under zero-tillage.

TABLE 34. The Re]ationshipa Between the Marketing Treatments and the
Responses to Whether Zero-Tillage Would Require a Major Adaptation
to Most Farmers' Equipment

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) Yes 99 43 110 50 209 47
(2) No 118 51 93 42 211 47
(3) Don't know 12 5 17 8 29 _6

TOTAL 229 100 . 220 100 449 100

A1f oL = 0.05 R:Z > 1.645 Calculated Z > 0.917 Not Significant
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The marketing treatments did not alter the attitudes of the recipients
regarding adaptations required to implement zero-tillage (Table 34). The
treatments were designed to show that a farmer with some welding experience
could adapt a double disc press drill to a triple disc zero-tillage
drill. These changes certainly could not be considered major adaptations.
Obviously this message was not received by the treated sample as 50%

(110) of the treated farmers felt it would require a major adaptation
as compared to only 43% (99) of the untreated.

Forty-one farmers (both treated and untreated) elaborated on this
question. Twenty-one percent (9) of these felt that with zero-tillage

the farmer would need less equipment.

TABLE 35. The Re]ationshipa Between the Marketing Treatments and the
Response to Whether the Required Adaptations Could Keep a Farmer
from Adopting Zero-Tillage

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) Yes 31 31 42 37 73 34
(2) No 54 54 61 53 115 53
(3) Don't know 15 15 12 10 27 13

TOTAL 100 100 115 100 215 100

41f o = 0.05 R:Z £ -1.645 Calculated Z ¢ -0.991 Not Significant

The marketing treatments did not affect the farmers' attitudes

about whether or not the required adaptations would prevent a farmer
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from adopting zero-tillage (Table 35). This question was only asked of
those 215 respondents who felt zero-tillage would require a major adapta-
tion to most farmers' equipment. Fifty-three percent (115) of the treated
and untreated farmers felt the adaptations would not keep a farmer from
adopting zero-tillage. Although these farmers felt the adaptations were
major, they did not consider them major enough to keep them from adopt-

ing zero-tillage at some future time. There was a slight trend for a
greater proportion of the treated group to feel that the necessary adapta-
tions could hinder zero-tillage adoption as compared to the untreated
group. Six percent more treated than untreated farmers felt these adapta-
tions could keep a farmer from adopting zero-tillage (37% vs. 31%, respec-
tively) and five percent fewer treated than untreated were not sure

(10% vs. 15%, respectively).

Thirty-eight farmers, from both the treated and untreated groups,
made additional comments to this question. Twenty-one percent (8) of
these felt these adaptations would not keep a farmer from adopting zero-
tillage. This indicated that although these respondents were "doubters"
they still felt zero-tillage might be an acceptable practice in the
future.

The treatments were not effective in convincing farmers that zero-
tillage could fit into their current farming plans (Table 36). This
question was asked of the 206 farmers who stated they definitely would
not try zero-tillage or who were uncertain or felt they probably would
not adopt zero-tillage. This feeling was understandable since these
farmers had already indicated that they would not adopt zero-tillage

(in their answers to the previous question). The marketing treatment
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TABLE 36. The Relationshipa Between the Marketing Treatments and the
Responses to Whether the Farmer Felt Zero-Tillage Could Fit into
His Current Farming Operations

Untreated Treated Total
Responsé Frequency % Frequency % Frequency %

(1) Definitely

could 6 6 2 2 8 4
(2) Probably
could 33 31 30 34 63 31
(3) Uncertain 9 8 15 17 34 16
(4) Probably
could not 24 22 17 19 41 20
(5) Definitely
could not 36 33 24 27 60 28
TOTAL 108 100 88 100 206 100

A1 o = 0.05 R:Z & -1.645 Calculated Z & -0.604 Not Significant

did not soften this position. There was a trend for the treated farmers
to be less pessimistic about zero-tillage fitting into their current
practices. Nine percent more treated than untreated farmers felt either
neutral or optimistic about zero-tillage (17% vs. 8%).

The marketing treatments were not effective in convincing farmers
that only minor changes in their overall operations were required to
convert to zero-tillage (Table 37). Sixty percent of the total popula-
tion (268) felt that converting to zero-tillage would necessitate either

a minor change or no change.
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TABLE 37. The Re]ationshipa Between the Marketing Treatments and the
Responses to the Type of Change a Farmer Would be Faced with Under
Zero-Tillage

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) A major

change 95 42 83 38 178 40
(2) A minor

change 119 52 130 59 249 56

(3) No change in
his overall
operation 13 6 _ 6 3 19 4

TOTAL 234 100 219 100 446 100

1f ¢ = 0.05 R:Z 2 1.645 Calculated Z 2 1.474 Not Significant

In summary, the marketing treatments did not alter how the group
perceived the compatibility of zero-tillage with their current farming

practices.

c. Effectiveness of the marketing treatments in altering how a farmer

perceived the relative advantage of zero-tillage

Relative advantage is the degree to which an innovation is perceived
as better than the idea it supersedes. All three questions that dealt
with the relative advantage of zero-tillage made a significant contribu-

tion to the prediction model and were, therefore, included in the analysis.
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TABLE 38. The Re]ationshipa Between the Marketing Treatments and the
Responses to the Effect of Zero-Tillage on Total Farm Costs

Untreated Treated Total
Respons Frequency % Frequency % Frequency %

(1) Much higher 3 1 6 3 9 2
(2) STightly
higher 19 8 14 6 33 7
(3) Remain the
same 26 11 38 18 64 14
(4) Slightly
Tower 79 35 83 38 162 37
(5) Much Tower 100 44 76 35 175 40
TOTAL 227 100 217 100 444 100

If &L = 0.05 R:Z 2 1.645 Calculated Z » 1.055 Not Significant

The marketing treatments were ineffective in altering how the treated
farmers perceived the effects of zero-tillage on farming costs (Table 38).
Nine percent fewer treated farmers than untreated farmers felt the costs
would be much Tower (35% vs. 44%). The marketing treatments contained
several references to the effectiveness of zero-tillage in cutting farm-
ing costs (Appendix 2b, 2c, and 2e). However, this message was not
effectively conveyed.

The marketing treatments were effective in conveying that under zero-
tillage, yields would be equal to or slightly higher than conventional
tillage (Table 39). There were 16% more treated than untreated farmers

who felt the yields under zero-tillage would remain the same (37% vs. 21%)
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TABLE 39. The Relationshipa Between the Marketing Treatments and the
Responses to the Effect of Zero-Tillage on Yields

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) Much higher 1 0 2 1 3 1
(2) Slightly
higher 17 8 15 7 32 7
(3) Remain the
same 46 21 78 37 124 29
(4) Slightly
lower 82 37 81 38 163 38
(5) Much lower 75 34 3 17 112 2
TOTAL 221 100 213 100 434 100

81f A = 0.05 R:Z 2 1.645 Calculated Z > 3.64 **

and 17% fewer treated farmers than untreated farmers who felt zero-tillage
would result in much lower yields (17% vs. 34%). These shifts in attitude

can be attributed to the marketing treatment.

TABLE 40. The Re1ationshipa Between the Marketing Treatments and the
Responses to Whether Zero-Tillage Would Have a Harmful Effect on
Soil Structure

Untreated Treated Total
Response Frequency % Frequency % Frequency %
(1) Yes 80 35 61 28 141 31
(2) No 132 58 131 59 263 59
(3) Don't know 17 _7 28 13 4 10

TOTAL 229 100 220 100 449 100

31 oL = 0.05 R:Z 2 1.645 Calcutated Z 2 0.78 Not Significant
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The marketing treatments were not effective in convincing more of
the treated farmers that zero-tillage would not have a harmful effect
on the soil structure (Table 40). This point was emphasized in the
marketing treatments (Appendix 2g) but was not effectively stressed.

Only 31% (141) of the total sample felt zero-tillage would have
a harmful effect on soil structure. This figure is surprisingly low
as soil compaction has been a fear of most skeptics of zero-tillage.

Comments were recorded from 82 treated and 72 untreated farmers.
Twenty-one percent (15) of the untreated farmers commented that soil
compactionwould be a problem while only 11% (9) of the treated farmers
made a similar response. Eleven percent (9) of the treated farmers
felt the soil structure would be improved as compared to 7% (5) of the
untreated farmers. Two percent (2) of the treated farmers thought
that the amount of soil compaction would depend on the soil type, compared
to 11% (8) of the untreated farmers. These trends indicate that the
marketing treatments may have altered slightly the perceptions of the
farmers, although the shift was not statistically significant.

In summary, the marketing treatments were effective in altering

only one of three questions relating to the advantages of zero-tillage.

d. Effectiveness of the marketing treatments in altering how a farmer

perceived the risk involved with the adoption of zero-tillage

Perceived risk is the degree to which risks are perceived as associated
with the innovation. There was one question that dealt with the amount
of risk a farmer felt was associated with the adoption of zero-tillage.
The question made a significant contribution to the prediction model and

was, therefore, included in the anatysis.
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TABLE 41. The Re]ationshipa Between the Marketing Treatment and the
Responses to the Amount of Risk Associated with the Adoption of
Zero-Tillage

Untreated Treated Total
Response Frequency % Frequency % Frequency %

(1) A large risk 93 41 54 25 147 33
(2) A moderate
risk 94 42 136 63 230 52
(3) A Tow risk 31 14 19 9 50 11
(4) No risk
at all s .3 _8& .3 16  _4
TOTAL 226 100 217 100 443 100

A1f L = 0.05 R:Z >1.645 Calculated z = 4.439%*

The treatments were effective in making the farmers perceive that
there was only a moderate and not a large risk associated with the adop-
tion of zero-tillage (Table 41). The marketing treatments resulted in
21% more treated than untreated farmers who felt that the adoption of
zero-tillage was a moderate risk proposition (63% vs. 42%). There were
16% fewer treated than untreated farmers who felt that zero-tillage
adoption contained a high degree of risk (41% vs. 25%). The treatments,
therefore, were effective in reducing the perceived risk of zero-tillage.

Only 4% of both treated and untreated adopters felt there was no
risk associated with zero-tillage. These data demonstrate the realistic

attitude of both groups regarding zero-tillage.
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e. Effectiveness of the marketing ‘treatments in altering how a farmer

perceived the observability of zero-tillage

Observability is the degree to which the results of an innovation
are visible to the receiver and to others. Four observability questions
were asked. A1l four made a significant contribution to the prediction

and were, therefore, included in the analysis.

TABLE 42. The Re1at1’onsh1’pa Between the Marketing Treatments and the
Responses to Whether a Farmer Could Identify a Zero-Tillage Field
After the Crop had Emerged

\\\\\\\ Untreated Treated Total
Response Frequency % Frequency % Frequency %
(1) Yes 173 74 146 66 319 70
(2) No 33 14 27 12 60 13
(3) Don't know 27 12 48 22 75 17
TOTAL 233 100 221 100 454 100

81f o = 0.05 R:Z > 1.645 Calculated Z > 1.814 *

The treatments were effective in altering how the treated farmers
perceived the observability of zero-tillage after the crop had emerged
(Table 42). Ten percent more of the treated than untreated farmers were
not sure they could tell the difference between zero and conventional
tillage (22% vs. 12%). This difference was primarily caused by a reduc-

tion in the number of treated farmers who felt they could tell the difference.
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Comments were recorded from 70 treated and untreated farmers.
Thirty-one percent (22) felt that they would be able to see the stubble
if a farmer were to adopt zero-tillage. Sixteen percent (11) thought
that the observability depended on the type of soil in which the crop
was grown. Eleven percent (8) felt that the trash from the previous crop
would be evident. The majority of the comments were positive towards
zero-tillage. There was only one farmer who thought the crop would be

poor; he was in the untreated group.

TABLE 43. The Re]ationshipa Between the Marketing Treatments and Whether
a Farmer Could Identify a Zero-Tillage Field at Harvest

\\\\\\\\ Untreated Treated Total
Response Frequency % Frequency % Frequency %
(1) Yes 136 58 107 48 243 53
(2) No 49 21 55 25 104 23
(3) Don't know 48 21 59 27 107 24
TOTAL 233 100 221 100 454 100

A1f ol = 0.05 R:Z > 1.645 Calculated Z > 1.924 *

The marketing treatments were effective in altering how the treated
farmers perceived the observability of zero-tillage at harvest (Table 43).
Ten percent fewer treated than untreated farmers felt that at harvest
time they would be able to tell if a farmer had used zero-tillage (48% vs.

58%). Although the makreting treatment appears to have altered this
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opinion slightly, 48% treated farmers still felt they could tell if
a farmer were using zero-tillage.

Comments were recorded from 76 treated and untreated farmers.
Twelve percent (9) of the farmers who made comments thought they would
be able to see the stubble from the previous crop at harvest, while

8% (6) felt they could tell from the trash cover on the ground at harvest.

TABLE 44. The Re]ationshipa Between the Marketing Treatment and How
the Farmer Felt About a Zero-Tillage Farmer

\\\\\\\\ Untreated _ Treated Total
Response Frequency % Frequency % Frequency %
(1) Good farmer 54 24 76 35 130 29
(2) Poor farmer 95 41 55 26 150 34
(3) No opinion _80 35 84 39 164 37
TOTAL 229 100 215 100 444 100

a1f o= 0.05 R:Z & -1.645 Calculated Z ¢ -1.988 =

The marketing treatment was effective in altering what the treated
farmers would think if they saw a farmer seeding directly into stubble
(Table 44). The treated farmers showed a more positive attitude towards
a farmer doing this than the untreated farmers. Eleven percent more
treated than untreated farmers felt a zero-tillage farmer was a good
farmer (35% vs. 24%). Also, there were 15% fewer treated than untreated

farmers who thought adopters of zero-tillage were poor farmers (26% vs. 41%).
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TABLE 45. The Re1at1’onsh1’pa Between the Marketing Treatments and How
The Farmer Felt About a Zero-Tillage Farmer

Untreated Treated Total
Respons Frequency % Frequency % Frequency %

(1) Poor farmer 78 34 57 26 135 30
(2) Good farmer 66 29 65 29 131 29
(3) No opinion 83 37 98 45 181 4

TOTAL 227 100 220 100 447 100

d1f = 0.05 R:Z 2 1.645 Calculated Z 2 1.938 *

The marketing treatment was effective in altering how the treated
farmers felt towards a farmer who left one of his fields untilled until
seeding (Table 45). Eight percent fewer treated than untreated farmers
felt a zero-tillage farmer would be a poor farmer (26 vs. 34). The
same proportion of treated and untreated farmers felt an adopter of
zero-tillage was a good farmer, however, there were 8% more treated than
untreated farmers who had no opinion (45% vs. 37%). It is heartening
to observe that fewer than 35% of both treated and untreated farmers
felt an adopter of zero-tillage would be a poor farmer. This would
indicate that there was potential for a large percent of the population
to adopt zero-tillage.

. Comments for this question were recorded from 99 treated and untreated
farmers. Twenty-five percent (25) of those responding felt that if a

farmer had adopted zero-tillage he would be experimenting. Thirteen
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percent (13) said their decision regarding whether he was a good or

poor farmer depended on ‘the outcome of the practice. Six percent (6)

felt a zero-tillage farmer was progressive. Four of these farmers were
from the treated group, indicating the marketing treatment influenced
their perception of zero-tillage. An additional 6% (6) thought an adopter
of zero-tillage would be trying something new. In total, 37% (37) felt

a zero-tillage farmer would be trying out a new farming practice.

In all four observability questions, the marketing treatments had
an effect on how the treated farmers perceived the observability of
zero-tillage.

Overall, the marketing treatments had a marginal effect on how a
farmer perceived the characteristics of zero-tillage. The marketing
treatments were effective in altering the perceived characteristics of
zero-tillage in only 6 of the 13 questions that made a significant con-
tribution to the development of a prediction model (Table 46). It is
important to note, however, that the treatments were effective in all
four questions relating to observability as well as the one guestion
dealing with the risk associated with the adoption of zero-tillage.

The treatments showed limited success in altering the farmers' opinions
concerning the relative advantages (effective in 1 out of 3 questions)
and were totally unsuccessful in changing the treated farmers' opinions

of the compatibility of zero-tillage.
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TABLE 46. Summary Table of Overall Effectiveness of the Marketing
Treatments in Altering the Farmers' Perceived Attributes of
Zero-Tillage

Perceijved Attribute Variable Number of Questions Significance
Observability 4 4
Perceived Risk 1 1
Relative Advantage 3 1
CompatibiTlity 4 0

D. COMPARISON OF DEMOGRAPHIC CHARACTERISTICS AND
COMMUNICATION CHARACTERISTICS OF ADOPTERS AND NON-ADOPTERS OF ZERO-TILLAGE

The answers to several questions in the psychographic demographic
mail questionnaire (Appendix 1b) were evaluated to determine if there
were differences between adopters and non-adopters in their demographic
characteristics and communication patterns. An attempt was made to identify
an adoptive "type" and to develop a composite sketch of an adoptive
farmer. Such a composite sketch could be used in future to help identify
that portion of the population that would be most receptive not only to
zero-tillage but also to other agricultural innovations.

Eighteen questions were analysed using the Chi square test of stat-
jstical significance. Ten dealt with the demographic characteristics
and eight with the communication patterns. Of the 18 questions, farm
Tocation was the only question for which there was a significant difference
between adopters and non-adopters of zero-tillage (Table 47). There

were no significant differences between adopters and non-adopters in
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the remaining 17 questions; however, some trends were evident. The

17 non-significant variables were sex, experience, education level,

age, farm income, percent of income derived from the farm, size of farm,
number of workable acres on the farm, type of farm, number of farm
broadcasts listened to, number of times he contacts the agricultural
representative, whether he takes the community papar and/or the Winnipeg
paper, from whom he most often - hears about a new idea, gets informa-

tion about an idea, and gets help in implementing this idea.

a. Demographic characteristics of adopters and non-adopters of zero-

tillage

A significant difference in farm Tocation existed between adopters
and non-adopters of zero-tillage (Table 47). Twice as many adopters
as non-adopters farmed in Northwestern Manitoba (34% vs. 17%, respectively).
There were no adopters from the Interlake, nor Southeastern Manitoba,
although 9% (39) and 5% (2) of the total population were located in these
areas. There was also a larger percentage of adopters from Northern
Manitoba (6% vs. 1%)

Seventy-five percent of the adopters of zero-tillage were found
in Western Manitoba (Table 47). This could be due to the lack of soil
moisture and the possibility of soil erosion that has prevailed in these
areas. Zero-tillage would offer a solution to both of these problems.

In the fall of 1976, the Manitoba Department of Agriculture initiated
a zero-tillage project in the Western region. Results of this study
indicate the choice of location was very appropriate. Ten farmers (none
of whom were in this study) grew a zero-tillage crop in 1977. Results

were encouraging with all but one continuing in the program in 1978.
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Certainly zero-tillage has made inroads in the Western area.

TABLE 47. The Re]ationshipa Between Farm Location and the Adoption
of Zero-Tillage

Locas S.E. S.C. C. S.M. N.W. Inter N.
Categor Winnipeg Man. Man.. Man. Man. Man. Lake Man. Total

Adopters
Frequency 2 0 4 4 11 12 0 2 35
% 6 o 11 1N 31 34 0 6 8

Non-Adopters

Frequency 18 20 63 49 152 73 39 L 418
5 4 5 15 12 3 17 9 1 92
Acalculated C 2 = 15.98 Tabulated =2 (7, 0.05) = 14.07

There was a trend for the adopters of zero-tillage to be older than
the non-adopters (Table 48). Forty percent (14) of the adopters were
over 54 years old compared to 27% (111) of the non-adopters. This could
be attributed to the fact that the older, more established farmers are
prepared to take the risk associated with zero-tillage. The younger
farmers who are possibly still in debt or who have just invested in
larger tillage equipment may be more reluctant to look at a farming
method that will eliminate the need for this equipment. In addition,
the older farmers have observed a great many changes in agriculture

by nature of their age and may be more receptive to change than the
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younger ones. There were 3% (1) adopters under 34 years old while 15%

(64) non-adopters fit this age bracket.

TABLE 48. The Re1at1’onshipa Between Age and the Adoption of Zero-Tillage

Age 24 or Over
Categor Younger  25-34  35-44  45-54  55-64 65 Total
Adopters
Frequency 0 1 8 12 9 5 35
% 0 3 23 34 26 14 100

Non-Adopters

Frequency 10 54 107 133 88 23 415
9 2 13 26 32 271 6 100

Total

Frequency 10 55 115 145 97 28 450
% 2 12 16 32 22 6 100

calculated 3¢ 2 = 8.00 Tabulated 2¢2 = (5, 0.05) = 11.07

Along with this trend for the adopters being older, there was an
expected trend for the adopters to have more years of farming experience
(Table 49). Ninety-one percent (32) adoptershad 15 or more years of

farming experience, while only 72% (300) non-adopters had the same.
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TABLE 49. The Re]ationshipa Between Years of Farming Experience and
- Adoption of Zero-Tillage

Years .
Category 5 6 - 10 10 - 15 15 - 30 30 Total

Adopters
Frequency 2 0 1 13 19 35
% 6 0 3 37 54 100

Non-Adopters

Frequency 24 36 56 154 146 416
% 6 9 13 37 35 100

Total

Freugency 26 36 57 167 165 451
% 6 8 13 37 37 100

calculated % = 9.15 Tabulated > = (4, 0.05) = 9.49

There was a trend for the adopters to have a lower Tevel of educa-
tion (Table 50). Sixty-three percent (22) adopters had less than grade
nine education compared to 45% (186) non-adopters. Ten percent fewer
adopters than non-adopters had grade 10-12 education (26% vs. 36%) while
8% fewer adopters than non-adopters had post-secondary education (11% vs.
19%). These data were not consistent with what was found in the Titerature
(Rogers, 1959). This incdnsistency may be due to the type of innova-
tion that was studied. Perhaps the more educated were prepared to adopt

innovations that can be purchased, whereas the less educated are more



117

prepared to adopt something that has to be made to work. Also, the
farmers with less education may be the ones who were more experienced and

better established and were prepared to take the risk.

TABLE 50. The Re]ationshipa Between Level of Education and Adoption
of Zero-Tillage

Education Grade Grade Grade Post
Categor 6 7-9 10-12 Secondary Total

Adopters
Frequency 4 18 9 4 35
% 11 52 26 11 100

Non-Adopters

Frequency 23 163 151 79 416
% 6 39 36 19 100

Total

Frequency 27 181 160 83 451
% 6 40 36 18 100

4calculated DCZ = 5.02 Tabulated JC2 = (3, 0.05) = 7.82

The populations proved to be similar in terms of gross farm income
(Table 51). There were, however, 9% more adopters than non-adopters
with a total farm income over $30,000 (66%vs. 57%). Perhaps these far-
mers were prepared to risk a small portion of their total gross income

to try zero-tillage, whereas the lower income farmers could not afford
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to take the risk. Over one-half (66% adopters and 57% non-adopters)

fell into the upper limit of the classification (over $30,000).

TABLE 51. The Re]ationshipa Between 1975 Total Farm Gross Income and
Adoption of Zero-Tillage

income 5,000- 8,000- 12,000- 15,000- 20,000~ 25,000- Over
Categor $4,999 7,999 11,999 14,999 19,999 24,999 30,000 30,000 Total

Adopters
Frequency 1 2 2 0 3 1 3 23 35
% 3 6 6 0 8 3 8 66 100

Non-Adopters

Frequency 13 17 25 19 33 38 34 233 412
Y 3 1 6 5 8 9 8 57 100

Total

Frequency 14 19 27 19 36 39 37 256 447
5 3 5 6 5 8 8 8 57 100

3Calculated 32 = 3.81 Tabulated 3¢2 = (7, 0.05) = 14.07

There was very little difference in the percentage of the adopters’
and non-adopters' income that was derived from the farm (Table 52).
There was, however, a slight trend for the adopters to obtain a larger

percentage of their income from the farm.
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TABLE 52. The Re]ationshipa Between Percent of Income Derived from the
Farm and Adoption of Zero-Tillage

% Income .
Categor 49% 50 - 74% 75 - 89% 90 - 100% Total

Adopters
Frequency 1 - 2 4 28 35
% 3 6 11 80 100

Non-Adopters

Frequency 34 18 42 314 408
% 8 -4 10 77 100

Total

Frequency 35 20 46 342 443
% 8 5 10 77 100

dCalculated 362 = 1.42314 Tabulated 3c2 = (3, 0.05) = 7.82

The adopters of zero-tillage tended to have larger acreages of
workable land compared to non-adopters (Table 53). This trend was ex-
pected since the farmers with larger-sized operations could better afford
to try a new innovation on their farm. If the experiment was not success-
ful only a small portion of their land would be lost from production.

The smaller farmer would be less likely to be able to afford to accept
an innovation which could result in crop failure. There were only 54%

of the adopters who had over 800 acres of workable land while only 42%
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of the non-adopters had over 800 acres. As would be expected, a similar

pattern persisted when the adopters and non-adopters were compared based

on the total number of acres of farmland (Table 54). There were 69%

of the adopters with a total of 800 acres or more while only 60% of the

non-adopters fit this category.

TABLE 53. The Relationshipa Between Total Acres of Workable Land (Both
Owned and Rented) and Adoption of Zero-Tillage

Acres
Category 480

Over
481-800 801-1,120 1,121-1,440 1,447 Total

Adopters

Frequency 8 8 8 5 6 35
% 23 23 23 14 17 100

Non-Adopters

Frequency 116 127 86 41 48 418
% 28 30 21 10 11 100

Total

Frequency 124 135 14 46 54 456
% 27 30 21 10 12 100

alculated X = 2.48 Tabulated 2% = (4, 0.05) = 9.49
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TABLE 54. The Re1at10nshipa Between Total Acres of Land and Adoption
of Zero-Tillage

Acres Over
Category 480 481-800 801-1,120 1,121-1,440 1,441 Total

Adopters
Frequency 4 7 8 8 8 35
% 11 20 23 23 23 100

Non-Adopters

Frequency 55 111 92 63 97 418
% 13 27 22 15 23 100

Total

Frequency 59 118 100 71 105 453
% 13 26 22 16 23 100

dcalculated 362 = 1.86 Tabulated :cz = (4, 0.05) = 9.49

~There was Tittle or no difference between adopters and non-adopters
in the type of farming operation the individual had (Table 55). There

was also no difference in sex as 96% of the total population was male.
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TABLE 55. The Re]ationshipa Between Type of Farming Operation and the
Adoption of Zero-Tillage ’

Farm .
Type Seed Special
Categor Grain Grower Beef Dairy Mixed Crops Chickens Hogs Total

Adopters
Frequency 23 4 12 1 10 3 1 5 59
% 39 7 20 2 17 5 2 8 100

Non-Adopters

Frequency 293 53 168 23 109 53 7 27 733
% 40 7 23 3 15 7 1 4 100

Total

Frequency 316 57 180 24 119 56 8 32 792
% 40 7 23 3 15 7 1 4 100

3calculated DCZ = 4.48 Tabulated DC2 = (7, 0.05) = 14.07

b. Communication patterns of adopters and non-adopters of zero-tillage

The first eight questions of Section B1 of the psychographic demo-
graphic mail questionnaire (Appendix 1b) dealt with the communication
patterns of the farmers. The answers to the questions of the adopters
and non-adopters were compared.

The two populations appeared to be similar in terms of the number
of radio and television programs listened to each week (Table 56).

The only trend noticeable was that all of the adopters Tistened to at
least one broadcast each week while 3% of the non-adopters did not listen

to any.
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TABLE 56. The Re]ationshipa Between the Number of Farm Broadcasts
(Radio and Television) Listened to Each Week and Adoption of Zero-

Tillage

Broadcasts Over
Category None 1 -3 4 -6 6 Total

Adopters
Frequency 0 14 14 7 35
% 0 40 40 20 100

Non-Adopters

Frequency 13 170 156 79 418
% 3 41 37 19 100

Total

Frequency 13 184 170 86 453
% 3 41 37 19 100

2

qcalculated X 2 = 1.17 Tabulated 2 = (3, 0.05) = 7.82

Six percent more adopters than non-adopters receive the community-
based weekly newspaper (Table 57). This did not appear to be a notice-
able difference since over 85% of both the adopters and non-adopters

received the paper.
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TABLE 57. The Re]ationshipa Between Subscription to Community-Based
Weekly Newspaper and Adoption of Zero-Tillage

Subscriptions
Category Yes No Not Available Total

Adopters
Frequency 32 2 1 35
% 91 6 3 100

Non-Adopters

Frequency 357 28 33 418
% 85 7 8 100

Total

Frequency 389 30 34 453
% 86 7 7 100

alculated X = 1.28 Tabulated % 2 (2, 0.05) = 5.99

There was no difference in the percentage of adopters and non-adopters
who received the Winnipeg newspaper daily (Table 58). However, 11% more
adopters than non-adopters received the paper on Saturday (56% vs. 45%
respectively). Thirteen percent more adopters than non-adopters re-
ceived the Winnipeg newspaper at least once a week (77% vs. 64% respectively).
This would indicate that the adopters are more widely read than non-

adopters and is consistent with the literature.
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TABLE 58. The Re]ationshipa Between Subscription to Winnipeg-Based
Daily Newspaper and Adoption of Zero-Tillage

Subscriptions
Category Daily Once a Week Not at All Total

Adopters
Frequency 7 19 8 34
% . 21 56 23 100

Non-Adopters

Frequency 79 186 150 415
% 19 45 36 100

Total

Frequency 86 205 158 449
% 19 46 35 100

calculated X2 = 2.30 Tabulated 32 (2, 0.05) = 5.99

There were no trends evident between adopters and non-adopters
with regard to the number of times they contact the Agricultural
Representatives (Table 59).

There were no trends observed in the number of times adopters and
non-adopters of zero-tillage discussed farming matters with commercial

dealers and salesmen (Table 60).
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TABLE 59. The Re]ationshipa Between Number of Contacts with Agricul-
tural Representatives Each Year and Adoption of Zero-Tillage

Contacts Over .
Category 0 1 -2 3-8 8 Total

Adopters
Frequency 8 14 10 3 35
% 23 40 29 9 100

Non-Adopters

Frequency 83 161 138 35 417
% 20 39 33 8 100

Total

Frequency 91 175 148 38 452
% 20 39 33 8 100

catculated X% = 0.36 Tabulated 2¢% (3, 0.05) = 7.82

No differences were observed in the ways in which adopters and
non-adopters most frequently heard about new ideas (Table 61). A greater
proportion of adopters, however, did hear about new ideas from university
research scientists than did non-adopters (4% vs. 1%). Over one-half
of the adopters and non-adopters heard about new ideas from magazines

or other printed material (55% and 65%).
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TABLE 60. The Re]ationshipa Between the Number of Contacts with
Commercial Dealers Salesmen Each Year and Adoption of Zero-Tillage

Contacts Over
Categor 0 1-2 3-8 8 Total

Adopters
Frequency 3 10 13 9 35
% 9 29 37 26 100

Non-Adopters

Frequency 35 111 151 121 418
% 8 27 36 29 100

Total

Frequency 38 121 164 130 453
% 8 27 36 29 100

alculated X% = 0.18 Tabulated 3C 2 = (3, 0.05) = 7.82

Adopting and non-adopting farmers were similar in selecting the
person on whom they most frequently relied to help them decide whether
or not to try a new idea (Table 62). There were, however, slight differences.
Eleven percent more adopters than non-adopters relied on university
research scientists. None of the adopters relied on commercial sales
representatives or farm broadcasts to help them decide whether or not

to try a new idea, while 10% and 4% utilized these sources respectively.
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TABLE 61. The Re]ationshipa Between Where the Farmer Most Frequently
Heard About New Ideas and Adoption of Zero-Tillage

University Commercial Farm
Research Local Gov't. Neigh- Sales Broad- Maga-
Scientists Dealers Workers bours Reps casts zines Total

deas
Categor

Adopters
Frequency 1 0 1 2 1 5 12 22
% 4 0 4 9 4 23 55 100

Non-Adopters

Frequency 3 6 7 28 4 58 199 305
% 1 2 3 9 ] 19 65 100

Total

Frequency 4 6 8 30 5 63 211 327
% 1 2 2 9 2 19 65 100

calculated X2 = 4.90 Tabulated 2 (6, 0.05) = 12.59

Trends were observed between adopters and non-adopters in the in-
dividuals from whom they most frequently obtained help concerning the
correct method to use the new idea (Table 63). Compared to non-adopters,
4% fewer adopters relied on university research scientists (3% vs. 7%);

8% more adopters relied on local dealers (45% vs. 37%); 12% fewer adopters
relied on government workers (0% vs. 12%); 11% fewer adopters relied on
their neighbours (7% vs. 18%) and 19% more adopters relied on farm broad-

casts for information on the correct method to use a new idea.
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TABLE 62. The Re]ationshipa Between Where the Farmer Most Frequently
Obtained Information to Help Decide Whether to Try a New Idea and
Adoption of Zero-Tillage

Source University Commercial Farm
Cate= Research Local Gov't Neigh- Sales Broad- Maga-
gory Scientists Dealers Workers bours Reps casts zines Total

Adopters
Frequency 4 7 3 5 0 0 6 25
% 16 28 12 20 0 0 24 100

Non-Adopters

Frequency 16 74 38 81 31 14 64 321
% 5 23 12 25 10 4 20 100

Total

Frequency 20 81 41 85 31 14 70 346
% 6 23 12 25 9 4 20 100

3alculated 3¢ 2 = 9.29 Tabulated 2 (6, 0.05) = 12.59
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TABLE 63. The Re]ationshipa Between Where the Farmer Most Frequently
Obtained Help Concerning the Correct Method to Use the Idea and
Adoption of Zero-Tillage

Source University Commercial Farm
Cate Research  Local Gov't. Neigh- Sales Broad- Maga-
Scientists Dealers Workers bours Reps casts zines Total
Adopters
Frequency 1 13 6 2 3 0 4 29
% 3 45 21 7 10 0 14 100

Non-Adopters

Frequency 27 139 46 66 40 5 49 374
% 7 37 12 18 11 1 13 100

Total

Frequency 28 152 52 68 43 5 53 403
% 7 38 13 17 11 1 13 100

dcalculated X 2 . 4.84 Tabulated X 2 (6, 0.05) = 12.59
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GENERAL DISCUSSION AND CONCLUSIONS

Qut of 456 farmers contacted in this study in the spring of 1976,
7.7% (35) adopted zero-tillage. This level of :adoption was considerably
Tower than expected. The overall lack of adoption might be attributable
to the fact that zero-tillage, as an agricultural practice, is totally
at odds with the farming methods that have been practiced for many years
in Western Canada.

The psychographic demographic mail questionnaire was more effec-
tive than the perceived attributes telephone questionnaire in correctly
classifying adopters and non-adopters of zero-tillage (84% vs. 71%
respectively). This difference might be attributable to the number
of questions in each survey. The psychographic demographic mail question-
naire was comprised of 97 questions, while the perceived attributes
telephone questionnaire asked only 19 questions. Since the multiple
discriminant analysis program utilized the answers to the questions
to classify adopters and non-adopters, the probability of correct
classification was enhanced the greater the number of questions. Such
was the case with the psychographic demographic mail questionnaire, which
contained 97 questions as compared to the 19 questions in the perceived
attributes questionnaire.

When the component parts of the psychographic demographic mail
questionnaire were analysed separately and in all possible combinations,
the combination of the three component parts (psychographic, category 1,
and category 2) gave the greatest prediction accuracy (84%). The next

most effective predictor was the combination of the category 1 and
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category 2 variables (82%). The psychographic category 1 combination
was the third most effective predictor (80% accuracy). The remaining
combinations did not achieve the required Tevel of prediction accuracy
(80%) to support the hypothesis.

When the two component parts of the perceived attributes telephone
questionnaire were analysed, the hypothesis was not supported when the
answers were analysed either alone or in combination. The efficiency
of this survey, however, was noteworthy. A 71% prediction accuracy
was obtained with this survey that was comprised of only 19 questions.
This prediction accuracy was equal to the prediction accuracy of the
psychographic variable set, which was comprised of 51 individual questions.

The marketing treatments had a marginal effect on how farmers per-
ceived the characteristics’of zero-tillage. The treatments were effec-
tive in altering the perceived characteristics of zero-tillage in only
6 of the 13 questions that made a significant contribution to the develop-
ment of the prediction model. The marketing treatments did not alter
how the farmers perceived the compatibility of zero-tillage with their
current farming practices. This aspect may not have been adequately
covered in the marketing treatments, or perhaps it was not mentioned in
the appropriate place. Perhaps it should have been discussed in the
section of the marketing treatments that dealt with the drill attachment.
A few encouraging words or perhaps advice from a farmer who had success-
fully adopted zero-tillage might have made the treatments more effective.

The marketing treatments were effective in altering how a farmer
perceived the advantages of zero-tillage in only 1 of 3 guestions. The
treatments should have emphasized this point if adoption of zero-tillage

was to be accomplished through the use of marketing treatments.



133

The marketing treatments were effective in making the farmers
perceive that there was only a moderate, and‘not a large, risk associated
with the adoption of zero-tillage.

The marketing treatments were effective in altering the way in
which the treated farmers observed zero-tillage. These farmers had a
more positive attitude towards zero-tillage when compared to the un-
treated farmers.

It was not possible to develop a conclusive demographic profile
of an adopting farmer. Analysis showed that the location of the farm
in the province of Manitoba was the only demographic variable in which
adopters and non-adopters differed significantly. There were almost
twice as many adopters as non-adopters from Northwest Manitoba and a
larger portion of adopters than non-adopters from Northern Manitoba.
There were no adopters from the Interlake and Southeastern Manitoba
regions although 9% and 5% respectively of the non-adopters were located
in these areas. However, these regions were not considered to be innova-
tive agricultural regions and as such were not expected to contain large
portions of adopters.

Although the differences were not statistically significant, the
adopters tended to be older, have more years of farming experience, less
education, higher gross farm income, and larger farms both in terms of
workable land and total land. There were no significant differences
in communication patterns between adopters and non-adopters. The adopters,
however, tended to rely more heavily on university research scientists
to help decide whether or not to try a new idea. The non-adopters tended

to rely more on commercial sales representatives and farm broadcasts
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for their information. When it came time to get help in deciding the
mechanics of the use of the idea, twice as many non-adopters used univer-
sity research scientists. None of the adopters utilized government
workers to help in deciding the mechanics of using the idea.

The results of this study indicated that it was possible to predict
intended adopters of zero-tillage with 80% accuracy, utilizing the psycho-
graphic demographic mail questionnaire. This research tool might be
useful in determining the type of individual that one should work with
in the introduction of an innovation. The series of marketing treat-
ments designed for this study did not alter significantly the adoptive
behaviour of farmers towards zero-tillage. These marketing treatments,
however, did alter the way in which farmers perceived some of the attri-

butes of zero-tillage.
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The University of Manitoba

Department of Plant Science
Winnipeg, Manitoba
Canada R3T 2N2

<l

March, 1976

Dear Sir:

Your opinioms, on a number of subjects, are much needed to
help researchers in an important study in the field of agriculture.
Your cooperation in this project would be greatly appreciated.

I am a student in the Faculty of Agriculture at the University of
Manitoba. As part of the requirements for graduation, I am conducting
this survey. I have enclosed a questionnaire and would appreciate

it if you would complete the form. It will probably take forty-five
minutes to complete.

As a token of my appreciation, I would like to send you a free
copy of the booklet called "Pesticides and their safe use',
upon return of the completed form. This booklet contains many
helpful hints on how to use chemical pesticides safely and
effectively. In order that I may send you this brochure, I
would ask that you £ill out the enclosed card and return it
with the completed survey.

Would you please help my project by spending a few moments
this evening to complete the questionnaire? The information
will be treated in absolute confidence, grouped with other
farmers and tabulated. As soon as I receive your form, I
will send you the booklet.

Should you have any questions regarding this survey, please
contact me at the University at 474-8221 (collect) and

I will be happy to answer them for you. Your cooperation
in this project may mean the difference between its success
or failure.

Sincerely,

!
S

T S

Barrie C. Forbes
Graduate Student

BCF*mic
P.S. Please don't forget to enclose the name and address card

so I can send you the free booklet '"Pesticides and their
safe use'.
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1976 FARM SURVEY

The purpose of this study is to obtain your attitudes toward a
number of topics that are related and unrelated to farming. It will
become evident, as you work through the questionnaire, that there
are no right or wrong answers to the questions. Please answer each
question based on your first impressions. Your answers to these
questions are extremely important for the completion of my study,and
I would ask that you return the completed form as soon as possible.

SECTION A ‘
In this section a series of statements are printed which represent
particular viewpoints or opinions on a wide range of topics. Please
read each statement and rate the sentence according to whether you
strongly disagree, moderately disagree, are neutral (or the statement

does not apply), moderately agree, or strongly agree. For example,
if you strongly disagree, circle number 1; if you strongly agree,
circle number 5. The ratings are as follows:

. Strongly disagree

. Moderately disagree

1
2
3. Neutral, or the statement does not apply
4, Moderately agree

5

. Strongly agree

Office Use
Example: Strongly Strongly 1-1
Disagree Agree )
Farming is a very rewarding occupation 1 2 3 c:> 5 __3
The respondent moderately agrees with the statement that farming 4
is a very rewarding occupation. —_5
Strongly Strongly
Disagree Agree
1. The most rewarding organizations a 1 2 3 4 5 __6
person can belong to are local clubs
and associations rather than
nationwide organizations
2. Most farmers who enlarge their 1 2 3 4 5 7
operations by borrowing, make more
profit than farmers who have small
operations free from debt.
3. I would rather have someone tell me 1 2 3 4 5 __8
the solution to a difficult problem

than to have to work it out for
myself. -



4.

L3.

14,

L5.

I am interested in education but
think that one should not become
too concerned about it.

In this complicated world of ours,
the only way we can know what is
going on is to rely on leaders or
experts who can be trusted.

Most farmers in this neighborhood
feel that the old established ways
of farming are, in general, the
best ways.

Man, on his own, is a helpless
creature.

Despite all the newspaper and
television coverage, national and
international happenings rarely
seem as interesting as events that
occur right in the local community
in which one lives.

Farmers should wait until they can
accumulate their own capital rather
than borrow for farm production
purposes.

I feel that education is important.

My blood boils whenever a person
stubbornly refuses to admit he is
wrong.

Most farmers in this neighborhood
will not try anything new until they
have seen it tried on someone else's
farm.

Most of the ideas which get printed
nowadays are not worth the paper
they are printed on.

I enjoy problem solving of many kinds.

No doubt many newcomers to the
community are capable people but
when it comes to choosing a perscn
for a responsible position in the
community, I prefer a man whose
family is well established in the
community.

Strongly
Disagree
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
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Strongly

Agree Off(x)chelVUse
5 _9
5 __10
5 11
5 12
5 13
5 14
5 __ 15
5 16
5 17
5 18
5 19
5 20




Strongly
Disagree

16. It is best to pay cash for 1 2
everything you buy.

17. I am challenged by situations 1 2
I cannot immediately understand.

18, Farmers in this neighborhood feel 1 2
that most new things in farming
cost too much to try them.

19. There are two kinds of people in 1 2
this world; those who are for the
truth and those who are against
the truth.

20. Too much money is spent on education. 1 2

21. The highest form of government is a 1 2
democracy and the highest form of
democracy is a government run by
those who are most intelligent.

22, Education tends to make people snobs. 1 2

23. Farmers in this neighborhood really 1 2
try hard to keep up with new
developments in farming.

24. I have greater respect for a man who 1 2
is well established in his local
community than a man who is widely
known in his field but who has no
local roots.

25. 0f all the different philosophies in 1 2
this world, there is probably only
one which is correct.

26, I do not care about education as 1 2
long as I can live comfortably.

27. Most people just don't know what is 1 2
good for thenmn.

28. I would like it if I could find a 1 2
person who would tell me how to
solve my personal problems.

29. When a problem arises that I can not 1 2
immediately solve, I stick with it
until I have the solution.

30. The main thing in life is for a 1 2
person to do something important.

Strongly '

Agree Oftice Use
5 21
5 22
5 _ 23
3 24
3 25
5 __ 26
5 27
5 _ 28
3 29
5 30
5 31
5 32
) 33
) __ 34
5 35
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Strongly Strongly

Disagree Agree Oftice Use
31. I avoid games that involve 1 2 3 4 5 __36
intellectual problems.
32. Education is a good character 1 2 3 4 5 _ 37
builder.
33. Big cities may have their place 1 2 3 4 5 38

but the local community is the
backbone of Canada.

SECTION B

Section B deals with your attitudes toward a number of
related topics.

B I. A statement will be presented and a number of replies will
be given. Please circle the number that best answers each
question.

Example:

With what sport is Bobby Hull associated?

1. football
2. basketball
(:) hockey
4, Dbaseball Office Use
. “F\ %
5. tennis l
1. How many farm broadcasts (both radio and television) do __ 39
you listen to each week?
1 None
2 1 to
3. 4 to 6
4 Over 6
2. Do you receive the community-based weekly newspaper at 40
your home?
1. Yes
No
3. There is no community-based weekly
newspaper.
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Do you receive one of the Winnipeg newspapers at your home?

1.
2. Once a week (Saturday)
3. Not at all

Daily

During the past year, how many times have you personally
discussed farming matters with the local Agricultural
Representative (either at meetings or alone)?
1. Never
2. 1 to 2 times
3.
4

. More than 8 times

3 to 8 times

During the past year, how many times have you personally
discussed farming matters with local commercial dealers
and salesmen (either at meetings or alone)?

1. Never

2. 1l to 2 times

3. 3 to 8 times

4, More than 8 times

Where or from whom do you most frequently hear about new
ideas?

. University research scientists

. Local dealers

. Government workers

Neighbors

. Commercial sales representatives

Farm broadcasts

1
2
3
4,
5
6
7. Magazines or other printed
8

. Others - please specify

material

After you first hear about a new idea,
do you most frequently get information
decide whether or not to try it out on

where or from whom
that helps you
your own farm?

Commercial sales representatives

Neighbors

.

Magazines of other printed material

Government workers

Local dealers

Farm broadcasts

University research scientists

W ~N oy W

Others - please specify
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Office Use

41

42

43

44

45
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10.

11.
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If you decide to try out a new idea, where, or from whomn,
do you most frequently get help on the correct method

for using the idea (choose one)?

Local dealers

Magazines or other printed materials
Neighbors

University research scientists

Farm broadcasts

Government workers

Commercial sales representatives

Others - please specify

(a) From whom do you now buy most of your farm supplies?

Independent dealers
Co=-op. dealers
Grain elevator managers

Others - please specify

(b) If one of the individuals in the question above
suggested that you purchase a new product that would
do a better job than the product you are currently

using,

how would you react? (eg. a better piece of

machinery, etc.)

Would you probably buy

Would investigate other sources of information
on the product before making a decision to buy

Probably take no action to learn more about
or buy the product

Definitely take no action to learn more about
or buy the product

During the past 6 months have you told anyone about some
new farming practice?

l‘

3.

Compared to
1.
2.

to be asked

Yes
No

Don't know

your circle of friends, are you
more likely
less likely

for advice about new farming practices?

Office Use

46

47

48

49

50



12.

13,

14,

15.

l6.

17.
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Thinking back to your last decision about some new
farm practices

1. Were you asked for your opinion of the
new practice

2. Did you ask someone else

3. Both 1 and 2
When you and your friends discuss new ideas about farm
practices, what part do you play?

1. Mainly listen

2. Try to convince them of your ideas

3. Both 1 and 2

Which of these happens more often?

1. You tell your neighbors about some new
farm practice

2. They tell you about a new practice
Do you have a feeling that you are generally regarded by

your friends as a good source of advice about new farm
practices?

1. Yes
2. No
3. Don't know

Have you had any of your fields soil tested in the last
three years?

1. Yes
2. No

Have you ever tried to figure out,cn paper, what your profit
was from any major crop or livestock enterprise on your farm?

1. Yes
2. No
3. Don't know

The difference between the successful farmer and the
unsuccessful one depends more on how hard they work than
on how much time they spend in planning their farming
operations.

1. Disagree

2. Agree

3. Don't know

Oftice Use

51

52

53

54

55

56

57
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Oftice Use
19. Farmers really do not have to think a great deal about 58
what they are going to do on their farms since the decision
is really determined for them by:
(a) The condition and type of land they work? __ 58
1. Disagree
2. Agree
3. Don't know
(b) The kind of farming their neighbors do? 59
1. Disagree
2. Agree
3. Don't know
(c) The markets for agricultural products? 60
1. Disagree
2. Agree
3. Don't know
20. In general, in which of these categories would you consider 61
yourself regarding new things?

1. I like ¢otry anything new that comes along

2. I like to try new ideas but I wait until I
am quite familiar with them

3. I like to try new ideas only after I have
discussed them with other people and have
seen them demonstrated

4., I do not like to try new ideas but I will if
they have been proven to be sound

5. I just do not like to try new ideas.

B II.A statement will be given and a number of responses will
follow. Please circle the statement that best suits vour

opinion on the question.

Example:

In hockey, the successful player is one who can:
1. Skate the fastest
2. Shoot the best
3. Hit the hardest
CD Handle the puck the best
In the above example, all answers would be correct, but we

would like you to circle the answer number that you feel
is the best reply.
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Oftice Use

P 6 ¥ N LV
1. In farming the successful farmer is one who: 62
1. Stays out of debt
2. Sticks to farming even during bad times
3. Makes the most profit
4. Is highly respected by other farmers
2. In being a successful farmer, where should a farmer look __ 63
for the best ideas?
1. From more experienced farmers
2. Agricultural representatives
Methods that have been proved to work
4. Try new things yourself to see what works
the best
3. In being a successful farmer, which do you think is 64
most important?
1. Education in an agricultural college
2. Keeping up with new farming methods
3. Working hard
4. Doing the best you can with what you have
without going into debt
4. In solving the present problems in Canada concerning farmers, | 65
where do you think the Governmment could best direct its
attention? .
1. Providing more money for research on farming
methods
2. Providing more money for research in agricul-
tural economics
3. Setting up more assistance programs to help
farmers during bad times
4. Leave the farmer more freedom to make his own way.
5. If you were forced to leave farming and look for another 2-1
job, which of the following would you consider most important?
2
. The pay

1

2. Opportunity for advancement
3. Permanence of the job
4

. How much you would enjoy the work
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6. In being a member of a farm organization, which is —3
most important?
1 Being a formal leader
2. Being a hard—working member
3. Attending everything, unless i1}
4. Working hard behind the Scenes to get
what you think is right
7. In what order of importance do you Place the following 4
media for conveying information or ideas on the farm
Products you buy? (Please rank the choices by Placing the 5
number 1 beside the most important, 2 beside the second most T
important, 3 beside the third most important, etc.)
—6
Direct mail
-7
Magazines
Newspapers _8
Radio
Television

B III. In this section, a series of Statements are Presented
which represent particular viewpoints or opinions on ga
wide range of topics. Please read each statement and rate
the sentence according to whether it is most like you,
somewhat like you, neutral (or the Statement does not apply),

somewhat unlike you or least like you. For example -~ if the
Statement is somewhat unlike you, cirele number 4; if it ig
most like you, circle number 1. The ratings are as follows:

1. Most like me

2. Somewhat like me

3. Neutral, or the Statement does not apply
4. Somewhat unlike me

5. Least like me

ExamEle: Most like Least like
me me

I play hockey very well 1 QD 3 4 5



10.

11.

12.

13.

14.

15.

16.

Most like
me

I see little wvalue in a farmer 1 2
studying agriculture in school
I am a good farm business manager 1 2
New discoveries and changes in 1 2
farming methods interest me
greatly
I would rather make $3000 a year 1 2
and be free from debt than make
$5000 and be in debt
Farming gives me a sense of 1 2
achievement
I usually wait to see what 1 2
results the neighbors get before
trying a new farm practice or
seed variety
I feel that a farmer has to keep 1 2
learning and trying new things
to stay on top
I find most articles in farm 1 2
magazines impractical
I attend field days and farm 1 2
meetings whenever possible
I have tried out several new farm 1 2
practices in the last few years
I get enjoyment out of learning 1 2
new ways of doing things
Farming offers a challenge to me 1 2
I believe traditional ways are 1 2
the best ways of doing things
I think high school is enough 1 2
education for a practical man
like a farmer
I listen to farm programs to get 1 2
new ideas and keep up on farming
methods
I find that one of the greatest 1 2

helps in farming is keeping
good records

!
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Least like

me Qffice Use

4 5 9

4 5 10
4 5 _ 11
4 5 12
4 5 13
4 5 14
4 5 __15
4 5 __1¢6
4 5 17
4 5 18
4 5 19
4 5 20
4 5 21
4 5 22
4 5 23
4 5 __24
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Most like Least like
me me Office Use
17. I hate to borrow money even 1 2 3 4 5 25
when I know it is necessary
to run the farm properly
18. I have obtained a number of 1 2 3 4 5 26
good ideas from farm magazines
IV. This section contains questions for which there can be
more than one answer, although it is not necessary to
respond with more than one answer. Please circle the number
Qr numbers which correspond to the phrase(s) which correctly
answer each statement.
Example:
Hockey is a game that can be played:
(:) By young and old alike
2. Without skates
3. Using a golf ball
@ On a frozen pond
1. How many of the following farm magazines or bulletins do
you receive and read regularly? Office Use
——Qnly
1. Report on Farming _27
2. Country Guide _ 28
3. Western Producer 29
4. The Manitoba Cooperator __30
5. Farm Light and Power 31
6. U.G.G. Grainews 32
7. U.G.G. Grain Growers ___33
8. Feed and Farm Supply Dealer ___ 34
9. The Cattleman 35
10. Wheat Pool Budget __ 36
11. Agriweek 37
12. Grain Matters
13. Palliser Wheat Growers' Association Newsletter
14, Rapeseed Digest
15. Union Farmer
16. Other - please specify

1.2
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Qonly
2. How did you decide how many acres of cereal grains to __ 38
plant in 19757
1. According to market conditions 39
2. Taking into account recommended crop 40
rotation practices —_
3. According to the feed requirements of the 41
farm —
By planting the same each vear
5. Don't know
Other - please specify
3. What kinds of written records do you keep? 42
1. Farm books (such as Canfarm) 43
2. Profit and loss ledgers or other accounting T
records 44
3. Production records T
4. Records of expenditures and income __45
5. Receipts and cheques as record of expenditures
6. Don't know
7. Other - please specify
4. How do you use these written records? 46
1. To estimate profits 47
2. To analyse the required inputs of the various T
enterprises (eg. cash, land, machinery, etc.) 48
3. To help improve the farming practices used o
4. To figure out taxes __ 49
5. Don't know
6. Other - please specify
5. Indicate which, if any, of the following farming practices
you are currently using on your farm.
Approximate
(Yes) (No) Year of
Adoption
Use Weed sprays that have ( ) ¢ )
to be incorporated —_ 30 51 52
Grow fababeans on my farm ( ) ¢ )
Use continuous cropping 53 54 55
practices (no summerfallow) ( ) ¢ )
Use fertilizer on my crops ( Yy ) 56 57 5
Use registered seed ( ) « ) 59 60 61
i3 T
62 63 64



6.

156

Please indicate the farm broadcasts to which you listen.

(1) Regularly (70% of the time)
1.

2
3.
4
5
(2) Occasionally (40 - 70% of the time)
l'

2
3.
4
5

(3) Seldom (less than 407% of the time)
1.

2
3
4.
5

Office Use

__65
__66
67
__68

69

_ 70
71
_ 72
73
74

75
_ 76

77

_ 78

79

SECTION C

The last questions of the Survey concern statistical ianfor-
mation about yourself. Please be assured that this information
is completely confidential and will not be given to anyone

tnder any circumstances. This information will be used to
ensure that a good cross-section of the Manitoba farming
population has been selected, and will only be combined into
Statistical tables by the computer.

Sex
1. Male

2. Female

In what age bracket do you £all? (circle correct answer)

1. 24 or younger
2. 25 to 34

3. 35 to 44

4. 45 to 54

5. 55 to 64

6. Over 64

Otfice Use

3-1
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3. Number of years during which farming has been your Office Use
principle source of income? (circle correct answer) -

1. Less than 5 years __ 4

2. 6 to 10 years
10 to 15 years

4, 15 to 30 years

Over 30 years

4. Last year of schooling attended or its equivalent? 5
1. Grade 6
2. Grade 7 to 9
3. Grade 10 to 12
4. Some University

5. Technical School such as Red River Community
College

6. University degree

7. Post Graduate University Degree

5. Total Gross 1975 farm income? 6
1. $ 4999 or lower T
2. 5000 to 7999

3 8000 to 11,999
4 12,000 to 14,999
5. 15,000 to 19,999
6 20,000 to 24,999
7 25,000 to 30,000
8 Over $30,000

6. (a) Number of paid workers on the farm
1. Full~-time workers 7

2. Part-time workers 8

(b) Of the full-time workers, how many are partners in
the farming operation? 9

7. Percentage of income derived from the farm?

1. Less than 49% 10
2. 50 to 74%
3
4

. 75 to 89%
. 90 to 100%



. i of farm?
8 Size Tétal Acres

Own Rent

1. Workable land

2. Pasture

3. Bush & Buildings

4. Other (please specify)

9. Type of farm? (circle more than one if appropriate)

Grain farmer

+ Registered seed grower

Beef farmer
Dairy farmer
Beef/Dairy/Grain (mixed) farmer

Special Crops (eg. sugar beets, peas, etc.)

NN W

Other - please Specify

‘0. Location in the Province.

Indicate the area in

Winnipeg which your farm 1is
ajfm“ located by placing the

rris . >
Portage appropriate number in
Brandon the square.
Dauphin
Interiake

THANK YOU FOR YOQUR HELP. Please write your name on the

1" . 3
mailing card so we can send you your copy of "Pesticides

and their safe use'.
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Office Use
Qaly
11 12 13 14
15 16 17 18
19 20 21 22
23 24 25 26
27 28 29 30
31 32 33 34
35 36 37 38
39 40 41 42
__43
L4
45
46
47
— 48
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DAE—
Department of Plant Science, University of Manitoba
Winnipeg, Manitoba, Canada R3T 2N2

Thank you for completing the questionnaire. In appreciation
for your time and effort, I will send you the booklet
"Pesticides and their safe use'". Please print your name

and address below and place this card in the return

envelope with the completed questionnaire.

Name

Address
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The University of Manitoba

Department of Plant Science
Winnipeg, Manitoba
Canada R3T 2N2

<l

Dean Friend:

Have you completed your 1976 Farm Surveu yex? 14 this has slipped
your attention, would you please help my research by taking a
gew minutes to complete and retwwn the questionnaire. 1 have
nequested opdinions grom only a Limited number o4 farmerns, 40
your help is extremely valuable. (1§ your reply 48 now Lin the
mail, please accept my sincere thanks.)

Barviie C. Fonbes
Graduate Student

P.S. Don't gonget T will send you your free copy of the booklet
Pesticides And Thein Safe Use as soon as 1 recelve Your neply.




APPENDIX 2a

Marketing Treatments

Introductory Letter



161

The University of Manitoba

Department of Piant Science
Winnipeg, Manitoba
Canada R3T 2N2

=l

Dear Sir:

As a graduate student in the Plant Science Department at the
University of Manitoba, I will be sending you a series of brochures,
over the next few weeks, that will introduce a new agricultural
concept.

This concept, called zero tillage, is relatively new to the Province
of Manitoba. It is my hope to familiarize you with this practice

by sending you a series of information packages. These brochures
will introduce the "world" of zero tillage to you and answer any
questions you may have about this idea.

I hope this information will be of wvalue to you in your farming
operation in thecoming years.

Sincerely,

P

3 Pt 1 3_,,
i ' \,"\L'w‘-’ SARNL -

i LY

B. Campbell
Graduate Student
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WERE YOUR FUEL COSTS

IN 1975 CONSIDERABLY
HIGHER THAN EXPECTED?

DO YOU WANT TO REDUCE
YOUR CAPITAL INVESTMENT
IN 1976 BY REDUCING

YOUR MACHINERY COSTS?
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Country Guide

March 1975

Zero Tillage — -
One Way to Cut
Cropping Costs

Cropping programs which involve several tillage operations
spell costly fuel bills, dried out topsoil and large investments in
tillage and tractor equipment. Some Prairie farmers and resear-
chers are convinced there has to be a way to avoid these
problems. They're experimenting with a technique called zero
tillage and getting promising results

LAST SPRING, tillage operations
spelled trouble on thousands of
acres of Prairie crop land. When far-
mers finally got on their rain-scaked
fields, tillage work — either to pre-
pare the land for a drill or seed it with
a discer — ran smack into a heat-
wave. Topsoil dried out almost over-
night. Germination and early season
"crop performance suffered.

Had those seeds been placed right
into unworked ground, with a
minimum of soil disturbance, much
of the early spring moisture might
have been available to get crops off
to a better start.

Eimer Stobbe, plant scientist at the
University of Manitoba, is convinced
a zero tillage program — one where
no tillage is carried on between the
time one crop is harvested and the
next one is planted — can eliminate
this moisture loss problem and cor-
rect other tillage-induced difficulties.

With zero tillage, he says, fuel bills
would be lower, capital investmentin
tillage and tractor equipment would
be reduced, trash to prevent soil ero-
sion would be saved, and the soil
organic matter which is destroyed
during tillage would be retained. In
the long run, even weed infestations
would be reduced. "Weeds grow
best in well-tilled soil,” says Stobbe.
*After two or three years, weed prob-
lems would diminish on a zero-till
field.”

In theory the zero tillage idea is a
good one. But how does it work in
practice? So far the idea hasn’t really
caught on in the Prairies and for
good reason.

Conventional double disc press
drills won't seed a crop in trashy
stubble fields. Some type of cutting
coulter attached in front of the driil is
required to cut through the trash and
allow the drill discs to penetrate the

A-12

soil. So far, that kind of drill hasn't

been offered on the Prairies.

The second problem involves
weed control. A zero-till farmer has
to control weeds entirely by chemi-
cals. Right now, the only chemical
which would control grassy weeds
growing in a stubble field before
seeding time — Gramoxone — could
cost between $5 and $10 per acre.
That cost, coupled with the cost of
more conventional chemicals a
farmer might have to use to control
weeds later in the season, could put
his chemical cost at a very high level.

Stobbe reports that University of
Manitoba researchers plan to work
on both the machinery and weed
control aspects of zero tillage in
1975. University engineers hope to
design a rugged cutting coulter that
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won't ride over the trash, but cut
right through it, and find ways of
using Gramoxone or combinations
of it and other chemicals to control
grassy weeds in stubble at lower
costs. :

Even while the researchers are
looking for answers, there are ways
farmers can zero till fields and some
are planning to do just that in 1975.

High chemical expenses are only a
problem where farmers have an in-
festation of grassy weeds before
seeding. If weed growth is confined
to broadleaf weeds, an application of
2,4-D or a chemical like Buctril M is
all that's required.

There are ways around the excess
trash problem, too. One southern
Manitoba farmer says his crops were
so light in 1974 that penetration
through the trash with his double
disc press drill shouldn’t be a prob-
lem this year. Last fall he left 300
acres of stubble land unworked but
put the straw through a chopper on
his combine. This spring, he plans to
seed right into that standing stubble.

In southern Saskatchewan, Daryl
Rumble plans to seed lentils right
into standing stubble with his double
press driil. On his fields, straw rows
were removed last fall either by burn-
ing or baling. (For details on
Rumble's technique, see story on
page A-8).

Stobbe says burning or baling out
the straw rows or seeding into a
stubble where trash is light are both
good ways to prepare for zero-till
seeding without using special drills
with cutting coulters attached. “lt

(Please turn to page A-14)

Researchers hope to design an improved version of this
cutting coulter, which can be attached in front of a

press drill to allow disc penetration in trashy soils

- 9

T s A e
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(Continued from page A-3)

50-Bushel Rape

since fields are nearly ready to seed.
Fall-applied herbicide, he adds,
minimizes the risk of well-worked
soil drying out in case of early sea-
son drought.

“If you apply herbicide in the
spring, you disturb your soil too
much. You've got to work Treflan in
3" or 4" deep. If you do that then get
hot weather, you run the risk of poor
germination.

“One secret of growing rapeseed
is to plant it in a firm moist seedbed. |
don't like to seed into dust.

“Besides,” he adds, “you're plenty
busy in the spring. If you want to get
rapeseed in early, you've got to get
field work done in the fall.”

He works soil with a deep-tillage
cultivator and harrows and follows
up at right angles with a vibra-shank.
In the spring, he cultivates shallow to
break the soil crust and seeds the
crop with a press drill.

At harvest, both producers swath
their rape crop on the green side.
“We swath it greener every year. We

.don't let the crop mature like we

used to,” Hastie says.
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“We swath our rape just when
seeds are starting to turn red —
maybe one seed per pod has
turned,” Oxtoby says. "By swathing
early, you don't shell nearly as much
of the crop.” If you can squeeze
seeds without squashing them, the
crop is ready for swathing, he adds.

Depending on seeding rate and
levels of nitrogen application, crop
stands may be thick and difficult to
separate when swathing, Hastie ex-
plains.

“With our nitrogen application,
our crop grows quite rank. When it
comes to swathing a crop on the
green side, you just can't divide it.”

To cut a swath in a tall, green crop,
Hastie mounted a "buzz saw’” at-
tachment on the dividing side of his
swather. The saw-like attachment
divides the stand evenly. He also
uses a drum roller to pack the swath
into the stubble.

“We like to keep the swath down
so the wind doesn't move it at all,” he
says. Cutting the crop on the green
side and rolling it produces a

“smooth-feeding swath with less shat-

ter losses, he adds. "It feeds in really
good. If you swath rape on the ripe
side, your swath is fluffy and it tends
to climb whiie combining.” v

(Continued from page A-12)
Zero Tillage Cuts Costs

will mean some loss of organic mat-
ter,” he says, “‘but this isn't as seri-
ous with zero tillage as it is under
normal tillage conditions.”

Stobbe explains that zero tillage
farmers depend on root trash instead
of straw trash to build up organic
matter. 'With normal tillage, he de-
pends on straw trash to maintain
organic matter levels because tillage
destroys some of the organic matter
already in the soil- by bringing par-
tially decayed organic matter in the
soil to the surface where it decays
completely.”

Trash problems aren’'t the only
thing limiting the use of conventional
press drills in zero-till operations.
Often, the ground is so compacted
conventional double disc press drills
won't penetrate. This points up the
need for a heavier drill with cutting
coulter on front.

University of Manitoba researchers
found most noticeable difference be-
tween zero-till and conventional
seeded grain plots was the vigor of
early season crop stands. “With con-
ventional tillage, the topsoil is often
dried out at seeding time,” says
Stobbe. “‘Very often you'll see the
plants germinate then just hang
tough till the roots get into the mois-

ture zone. Since the soil isn’t dis-
turbed at seeding time with zero tii-
lage, the topsoil doesn’t dry out and
the plant isn't subjected to moisture
stress early in the season.”

University trials illustrate the point.
At one test location researchers
compared the amount of wheat top
growth eight weeks after plant
emergence in a zero-till and conven-
tionally seeded piot. The zero-till plot
had twice the plant top growth.

This more vigorous early season
top growth didn't translate into a
higher wheat yield at harvest time
but Stobbe suggests that was mainly
due to lack of heavy nitrogen fer-
tilizer applications in the zero-till
plot. Only when very high amounts of
nitrogen were applied did the zero-
till wheat plots outyield those seeded
with conventional tillage. “The zero-
till crop had to have enough nitrogen
and moisture to sustain this heavy
growth until fall,”” says Stobbe.

Stobbe says farmers shouldn't
consider moving to zero till in hopes
of higher yields but cites other ad-
vantages. “‘Our work has shown you
won't get lower yields. That, coupled
with ail the other advantages of zero
tillage, should be reason enough for
considering this cropping system."vy

CROPS GUIDE
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Zero-tillage works in  Manitoba.
It's expensive but it's bound to
get cheaper and more  effective
as rescarchers take a closer look
at adapting the technique to Man-
itoba conditions.

Dave Donaghy, a postgraduate
student working with University
of Manitoba weed scientist Dr.
Elmer Stobbe, has spent four years
evaluating zero-tillage trials in
southern Manitoba. His resuits are
encouraging.

In trials with wheat, barley,
rapeseed and flax from 1969 through

6 Fall 1972

The triple'disc assembly. Note
single cutting disc in front of
double disc.

71, zero tillage compared favor-
ably with normal tillage. In fact,
more plants cmerged under zero-
tillage cven though sceding rates
were the same for zero-tillage and
tillage trials. (Sce table 1.)

These trials showed dense stands
and vigorous plants in zero-tillage
plots competed well with weeds.
And the zero-tillage crops main-
tained a denser vegetative growth
for two months after seceding.

According to Mr. Donaghy, zero-
tillage “definitely reduced weed
populations — in some cases as
much as 75 percent in our trial
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plots.”  Weeds most  affected
were wild oats, green foxtail, wild
buckwheat, green smartweed and
fady’s thumb.

Perennial weeds such as Canada
thistle and quack grass pose a
problem under zero-tillage. A rota-
tion permitting chemical control
of these weeds is a must.

In the University trials, yields
over the three years were general-
ly higher under zero-tillage than
tillage. Barley was the exception

“probably because of a soil nutrient

problem, the
(See table 2))

rescarchers  say.



Mr.- Donaghy’s study isn’t the
last word on zero-tillage in Man-
itoba. It simply gives an indication
that zero-tillage may be a reason-
able alternative to tillage.

His results are based on the
response of wheat, barley, rape-
seed and flax to zero-tillage on
very fine sandy loam at Carman,
clay loam at Portage la Prairie
and heavy clay at Sanford.

To allow proper evaluation of
crop and soil response, he applied
paraquat at one pound per acre,
a rate he points out is “far from
economically feasible”.

Mr. Donaghy explains the ex-
perimental technique:

“Before seeding, we controlled
volunteer grain, winter annuals,
perennial and annual seedlings
with paraquat, a contact, non-
selective herbicide which is in-
activated on soil contact.

“We sowed the zero-tillage plots
using a Kirschmann triple-disc
drill. The third disc allowed ecasy
penetration of compacted soil.

“After seedipg, both zero-tillage
and tillage plots were given the
same management.”

Results with zero-tillage bore out
the scientists working theory that
with adequate seed placement
and weed “control, zero-tillage
should produce a superior crop.

But there are many unsolved
problems. In some cases, nutrient
requirements seemed to be higher
with zero-tillage than tillage. And
the initial herbicide application
costs too much to make economic
sense.

This year, the University weed
scientists worked on both prob-
lems.

Yield data just evaluated from
relatively small scale fertilizer
trials near Carman -have shown
about 10 pounds per acre more
nitrogen fertilizer was required

on zero-tillage plots compared to
cultivated plots when lower than
the recommended rate of fertilizer
was applied.

At general recommended fertiliz-
er rates, Mr. Donaghy found the
difference in available nitrogen
became insignificant. And at higher
than the recommended rate, zero-
tillage plots actually out-yielded
the cultivated plots.

In another fertility trial this
summer, Mr. Donaghy compared
the response of wheat, barley and
rapeseed to phosphorus fertilizer
applied to zero and conventional
tillage plots.

He found no evidence of in-
creased response to phosphorus
under zero-tillage but adds that
U.S. researchers have suggested
phosphorus is used more efficient-

ly under zero-tillage for corn
production.
The herbicide problem isn’t

as easy to solve but the answer
may not be far away.

Mr. Donaghy tested 12 different
compounds and many times that
number of mixtures this summer.
While, according to Mr. Donaghy
“two or three look OK”, he plans
to intensify his research to check
out his findings in greenhouse ex-
periments this winter.

He reports that this year’s re-
sults show adequate control with
“just a few ounces of paraquat
per acre” but he stresses that
more work needs to be done be-
fore he'd recommend that rate.

weigh
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Zero-tillage isn’t a new technique,
In 1970 and 71, the U.S. had sev-
eral hundred thousand acres of
crops under zero-tillage. But it's
new to Manitoba and that gives a
new set of conditions in which to
advantages and  disad-
vantages of the technique.

Its advantages are: higher ger-
mination rate, reduced weed popu-
lation, improved soil structure
(serious packing from equipment
eliminated), increased yields, con-
served  sotl moisture, less labor
and equipment and reduced erosion.
All these advantages have been
proven in Manitoba.

Its disadvantages are: possibility
of increased insect damage (no
sign of this in University trials),
soil incorporated herbicide unsuit-
able (the University is testing
other chemicals), fertilizer must be
drilled with seed or broadcast,
accumulation of trash (chopping
straw usually overcomes this prob-
lem), unsuitability of some crops
(e.g. barley, but from University
fertilizer = trials, adequate  soil
fertility may solve the problem)
and high cost of initial herbicide
treatment (the University is test-
ing less expensive chemicals).

It looks as though zero-tillage
could replace tillage for many
crops throughout Manitoba. And
work at The University of Man-
itoba plus the experience of a few
innovative farmers now experi-
menting with the technique in the
province should give a good base
for zero-tillage recommendations
in the near future.

TABLE I
Emergence — three year average
for three locations
(plants per square yard)

Zero- Normal % change
Crop Tillage Tillage due to zero-tilluge
Wheat 180 167 o+
Barley 146 137 +7
Flax 426 321 + 33
Rapeseed 137 116 +18

TABLE 2
Yield — three year average for
three locations

(bufA.)
Zero- Normal % change
Crop Tilluge Tillage due to zero-tillage
Wheat 31.5 293 +8
Barley 42.8 46.0 -7
Flax 12.5 10.4 +20
Rapeseed 16.0 13.4 + 19

spotlight 7
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MANITOBA FARMER PROVES THAT ZERO-TILLAGE WORKS

Mr. Jim McCutcheon of Homewood, Manitoba, has been experimenting
with zero-tillage for two years. He is convinced that it is a worth-
while farminag practice for this province.

"As the costs of labor, fuel, and machinery increased," said Mr.
McCutcheon, "I realized that there was a need to change my farming
operation."

In 1973 Mr. McCutcheon attended a farm meeting where the charac-
teristics of wild oats under zero-tillage were discussed. That aroused
his curiosity about the new farming practice and the following year
he had three zero-tillage fields on his farm.

"Two of the fields were a success," explained Mr. McCutcheon,
"but therewere problems with the third. In that field, I seeded rape-
seed into wheat stubble and didn't put enough pressure on the drill.
The seed was not placed deep enough into the soil and because of a
lack of moisture that spring, the .crop did not germinate."

Mr. McCutcheon reseeded the field using his discer. While it
was a waste in some respects, he felt it was a valuable Tesson.

"Since that time, I've learned more about the practice," said Jim.
"As a result of my experiences with it over the past two years, I plan
to have 2/3 of my farm in zero-tillage in 1976."

One of his biggest initial fears was volunteer crop. Since Jim
is a registered seed arower, a volunteer problem is detrimental to his
operation. "you just cannot have a mixture of grains in certified

seed,” he said.
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Jim solved this problem by using Roundup - a non-selective, pre-
seeding herbicide which has recently been registered for use prior to
seeding wheat, ocats, barley, and corn.

In 1975, Mr. McCutcheon did a theoretical herbicide cost analysis
in which he compared a zero-tillage and a conventional tillage operation.
"My analysis showed that herbicide costs over the entire year were
s1ightly higher (63¢ per acre) under zero-tillage. But these herbicide
costs were more than offset when other factors such as tabor and fuel
were considered."

Having experimented with zero-tillage, Mr. McCutcheon decided to
develop a system to get the seed into the ground with minimum soil
disturbance.

"In the first year, I seeded directly into fababean and wheat
stubble using a double-disc press drill. I repeated the operation in
1975, but my experiences convinced me that I'd have to add a cutting
coulter to permit better placement of the seed.”

In 1976 he designed and built a set of cutting coulters that fit
just ahead of the double discs on his drill.

Another important equipment adaptation he has made concerns the
combine. Early in his program, Mr. McCutcheon rea]ized that trash
was a potential problem. To combat this, he doubled the number of
knives on the concave of the straw chopper and lengthened the fins on
the spreader. This gave better cutting and spreading of the straw

and allowed it to settle down through the stubble.
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Zero-tillage seems to have a lot of answers, particularly for
an agricultural industry faced with an energy crisis. "Despite minor
drawbacks," notes Mr. McCutcheon, "the biggest handicap of zero-tillage
is in the minds of every farmer. Man has been tilling the soil for

8,000 years and it will be hard to change that."
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ROUNDUP CORRALS ZERO-TILLAGE WEED PROBLEM

A new herbicide, ideal for use in a zero-tillage program, has been
developed recently by Monsanto Agricultural Chemicals Company. Roundup,
as the herbicide is called, was registered in 1976 and will be avail-
able in Western Canada for the first time this spring.

Dr. Elmer Stobbe of the Plant Science Department, University of
Manitoba, explained that weed problems may differ under conventional and
zero-tillage programs and that Roundup solves any weed problems that
may arise when using zero-tillage.

"Under conventional tillage, weeds that germinate in the spring
can be controlled with a pre-seeding cultivation," said Dr. Stobbe.

"For many farmers, this process may be combined with the application
of a pre-plant incorporated herbicide."

With zero-tillage, however, the soil is never disturbed. "In some
cases, no pre-seeding herbicide treatment is required with zero-tillage,”
he said. "Such is the case if the farmer is able to seed prior to the
emergence of the weeds. However, in many cases, weeds have emerged
prior to seeding, and a herbjcide treatment becomes necessary."

During the initial zero-tillage research at the University of
Manitoba, Gramoxone (Paraquat) was used extensively. While this non-
selective herbicide killed all green foliage on contact, it did not
ki1l the root system of perennial weeds such as quackgrass.

“Roundup solves this problem," explained Dr. Stobbe. "This foliar-
applied, non-selective herbicide gives excellent control of a broad

spectrum of annual and perennial weeds of both grassy and broadleaf
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species. It even kills problem perennials with well established root
systems such as quackgrass, Canada thistle, and field bindweed."

Mr. Tom Rogers, Market Manager for Monsanto Canada Limited, ex-
plained how Roundup can be used under a zero-tillage program. "The
farmer can apply Roundup whenever the weeds have reached a vigorous
stage of growth. This may be either in the spring, before the crop
is seeded, or in the fall, after the crop is harvested."

When applied to the foliage, the herbicide moves through the plant
tissues to the root system resulting in total destruction of the plant
and its roots.

"Our experience to date shows that Roundup gives excellent control
of annual weeds at the 1 2/3 Imperial pint/acre rate," said Mr. Rogers.
"For perennial weed control, the rate must be increased to 31/3 to
5 Imperial pints/acre." In field trials conducted in Western Canada
over the past five years it has proven extremely valuable - particularly
as part of a zero-tillage operation.”

Roundup is currently available where agricultural chemicals are
sold. Quantities may be limited this spring but supplies will be in-

creased during the summer as a new production unit becomes operational.
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STOBBE ADVOCATES ZERO-TILLAGE

Dr. Elmer Stobbe of the Plant Science Department, University of
Manitoba, feels that 1976 is the year to introduce zero-tillage. "Farmers
who have land that was not tilled in the fall of 1975 should consider
no-till for a portion of their acreage this spring," said Dr. Stobbe.
"We recommend that a farmer start with no more than 10 acres under
zero-tillage. He should seed at the normal rate, use at least 60 1bs.
of nitrogen fertilizer and watch the results."

The University has been researching zero-tillage for the past seven
years. Starting with a co-operative program with Chipman Chemicals
Company, they have progressed to the point where they are prepared to
promote the concept within the agricu]tura] community.

"Agronomically zero-tillage makes sense," says Dr. Stobbe. "Soil
scientists have shown that under zero-tillage, the soil structure is
improved rather than destroyed. VYields are equal to or better than
under conventional tillage, the weed population is reduced and capital
outputs are greatly reduced.”

Until 1976, the researchers weren't ready to recommend fully zero-
tillage on a large scale. Weeds that germinate prior to the emergence
of the crop caused a great reduction in crop yield and have to be
controlled. Gramoxone, a contact herbicide, can be used to control
the annual weeds but does not give control of the perennials. However,
new developments have enabled the researchers to give zero-tillage the
green light. With the registration of Roundup, a non-selective, non-
incorporated herbicide, farmers can now combat problem perennials such

as quackgrass and Canada thistle.
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Dr. Stobbe explained that the initial cost/acre of Roundup may
seem high for perennial control; however, the long-term benefit out-
weighs the cost. "Currently, research is being done to develop a pre-
seeding treatment for annual weed control that includes Roundup that
is more economical."

"Another product currently being investigated also appears to
have potential," said Dr. Stobbe. "Hoe-grass, a product for wild oat
and green foxtail has shown extremely well in our research over the
past three years. This product has given excellent post-emergent con-
trol in a number of crops, including wheat.

"Hopefully many Manitoba farmers will utilize zero-tillage on at
least a portion of their land this spring," said Dr. Stobbe. "1976

is the year to give it a try."
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WHEAT BARLEY
WEEDS HERBICIDE STAGE OF APPLICATION RATE oz/A ~ JCOSTS*$/A WEEDS HERBICIDE STAGE OF APPLICATION RATE oz/A |COSTS*$/A
Carbyne 1-2 leaf stage wild oats 460z $4.29 Wild oat Carbyne 1-2 leaf stage wild oats 4-6 02.7* $4.29
. i oats
Wild oats Endaven 3 leaf stage to mid tillering Avenge 200 C 3-5 leaf stage wild oats 8-12 oz. $6.40
wild oats 16-20 0z.** ] $9.35
Green foxtail TCA 2-4 leaf stage crop 16 oz. $1.60
Buckwheat, smartweeds, lady’s thumb, | Brominal M or Buctril M 2-4 leaf stage weeds 8 oz. $4.15
cow cockle, dog mustard, Russian Banvel 3 5.3 loaf stage Cro 5 $1.65 Buckwheat, smartweeds, lady’s thumb, | Brominal M or Buctril M 2-4 ieaf stage weeds 8 oz. $4.15
thistle, mustard, lamb’s quarters, 4 9 P oz. . cow cockle, dog mustard, Russian Banvel 3 2-3 leaf stage crop 6-8 oz. $1.65
stinkweed, kochia, flixweed and Estaprop 4 jeaf to early shotblade thistle, mustard, lamb’s quarters,
Canada thistle stage of crop 16.0z. $3.29 stinkweed, kochia, flixweed and Estaprop 4 leaf to early shotblade
Canada thistle stage of crop 16 oz. $3.29
Cocklebur, pigweed, dog mustard, 2,4-D 4 leaf to early shotblade
Canada thistle and Russian thistle stage of crop 9-12 oz $0.90 Cocklebur, pigweed, dog mustard, 2,4D 4 leaf to early shotblade
MICPA (except Russian thistle) 2 leaf to early shotblade Canada thistle and Russian thistle stage of crop 9-12 oz. $0.90
stage of crop 9-12 oz. $1.568 MCPA (except Russian thistle) 2 leaf to early shotblade
stage of crop 9-12 oz. $1.58
Mustard; lamb’s quarters, stinkweed, 2,4-D 4 leaf to early shotblade
kochia and flixweed stage of crop 6-8 oz. $0.60 Mustard, lamb’s quarters, stinkweed, 2,4-D 4 leaf to early shotblade
NICPA 2 leaf to early shotblade kochia and flixweed stage of crop 6-8 oz. $0.60
stage of crop 6-8 oz $1.06 MCPA 2 leaf to early shotblade
stage of crop 6-8'0z. $1.06
H ttle, buckwheat, cow cockle, Afolan or Lorox plus MCPA 2-4 leaf stage cro 3-4 oz.
mi‘;rlcgrge lamb’s quv:rt(:z?'s (s:tinkweed amine P stad P Afolan or Hemp nettle, buckwheat, cow cockle, Afolan or Lorox plus 2-4 leaf stage crop 3-4 oz.
kochia a,nd flixweed ' ' Lorox plus mustard, lamb’s quarters, stinkweed, MCPA amine Afolan or
. 6-8 0z. kochia and flixweed Lorox plus
MCPA $2.65 6-8 oz.
MCPA $2.65
Mustard; lamb’s quarters, stinkweed, MCPAK 1-4 leaf stage weeds 12 oz. $2.10
kochia; flixweed and hemp nettle Mustard, lamb’s quarters, stinkweed, MCPAK 1-4 leaf stage weeds 12 oz. $2.10
kochia, flixweed and hemp nettle
FLAX
RAPESEED
Wild oats Carbyne 1-2 leaf stage wild oats 4-60z.*| $4.29 -
; : 2 Y J Wild oats Carbyne 1-2 leaf stage wild oats 4-6 0z.™* $4.29
Wild oats with suppression of green Asulox F 2-4 |eaf stage wild oats 16 oz. $7.80 ) v
foxtail, barnyard grass, wild mustard, Basfapon, Dalapon, Dowpon Seedling to 3 leaf stage of
stinkweed, wild buckwheat, smart- foxtail and 2-4 leaf stage
weeds and bluebur Green foxtail of crop 12 oz. $1.30
G foxtail Basfapon, Dalapon, Dowpon 3 leaf stage foxtail 12 oz. $1.30 TCA S?edling to 3 leaf stage 3264 $3.20
reen foxtai - - . .
TCA 3 leaf stage foxtail 341b. | $4.80 ot crop oz
- Buckwheat, tweeds, TOK/RM E ence to 4 leaf stage
E:;k(\;\él;ﬁal);, mas:;vrvgeasr,nlsldv’s thtl;rrr;b, Brominal M or Buctril M 2'"-4"" tali crop 8 oz $4.15 lamb’s quzrtzrrza;n\g pigweed / o?vsgids stag 20 oz $6.25
. , s quarters,
stinkweed, kochia, cocklebur,
pigweed, dog mustard, Canada thistle,
Russian thistle and sow thistle
Mustard, lamb’s quarters, stinkweed, MCPA 2" to bud of crop 9-12 oz. $1.58
kochia, flixweed, cocklebur, pigweed,
dog mustard, Canada thistle and
sow thistle
Mustard, lamb's. quarters, stinkweed, MCPAK 1-4 leaf stage weeds
kochia, flixweed and hemp nettle and 2" crop 12 oz. $2.10

NOTE:

*Costs for the above herbicides are based on the 1976 suggested retail price.

**When using those herbicides marked with an **, apply the recommended
amount of the chemical in 4 gallons of water per acre, with the sprayer boom
adjusted to a 45 degree angle.

For more detailed information concerning the application of the above herbicides,
please consult the 7976 Guide to Chemical Weed Control.




APPENDIX 21

Marketing Treatments

Design of Attachment



175

DESIGN OF ATTACHMENT

A zero-tillage planting machine was developed from a conventional
double-disc press drill by adding coulters or cutting discs ahead of
each double-disc furrow opener. These coulters were designed to cut
crop residues or trash that are experienced under zero-tillage farming.

A press drill which has double drawbars for each double-disc
furrow opener is more convenient for adaptation. This allows the
coulters to be lined up with the double-disc furrow opener.

An International 620 press drill was selected for the purposes of
Dr. Townsend's study. Originally, the drawbars of the double-disc
furrow openers were staggered as shown in Figure 1.

The shorter drawbars were lengthened in order that space could be
provided for the coulters ahead of each double-disc opener (figure 2).
As can be seen on the enclosed engineering plans, discs of 17

inches in diameter were selected and were mounted in gangs of four.

The discs were placed 6 inches apart and there were four gangs of four
coulters each on the 8 foot drill. Each disc was sandwiched by two
collars, and the collars were welded to a spacer. Centering washers

were used at both ends of the gangs to hold the discs on centre. Coulter
gang drawbars were connected to the spacers by means of a bearing mount
at one end and the other end was welded to a bearing pipe.

The shaft supports consisted of 1/2 inch X 3 inch X 3/6 inch channels
12 inches long and two pieces of 2 inch XS pipe 4 inches Tong for upper
and Tower shaft support bushings. The upper shaft support bushing was
welded on the front of the channel and the Tower shaft support bushing

was welded on the back of the channel.
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Figure 1. Drawbars of the double disc furrow openers before adaptation
(top view).
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Figure 2. Drawbars of the double disc furrow openers after adaptation
(top view).
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The rotation 1inkings consisted of double upper 1ift arms, a connect-
ing Tink and double lower 1ift arms. The maximum depth of penetration
of the coulters into the soil was designed to be three inches.
An hydraulic cylinder was used to raise and lower the coulters.
An 8 inch stroke double-acting hydraulic cylinder was selected. Depth
of penetration of the coulters in the soil could be controlled at any

depth.

Coulter Assembly

The shaft supports were attached to the drill frame at spacings
shown in the attached drawings. The coulter gangs were placed beneath
the drawbars of the double-disc furrow openers supported by the Tower
shaft. The lower shaft had a free running fit with the bearing pipes
and the Tower shaft support bushings. To prevent the coulter gangs from
moving from side to side, two locking collars were used at each end of
the bearing pipes. Before the locking collars were locked, each coulter
gang was linked up with the appropriate furrow opener. The upper shaft
was run through the upper shaft support bushings. The rotation linkages
were fixed to the upper shaft and to the bearing pipes at the spacings
shown in the attached drawing. The hydraulic control lever was fixed to
the upper shaft and the hydraulic cylinder support was mounted on the driil
frame.

Estimated total costs of the drill adaptation were made based on
1975 costs. These costs did not include labour, nor did they include the
cost of the drill. It took approximately 90 man hours to complete the ad-

justment. The costs can be broken down as follows:
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Total Estimated
Amount Materials Cost ($)
7.40 ft 3 in. x 1-1/2 in. channel $ 9.4
8.50 ft 2 in XS pipe 13.74
16.50 ft 1-1/2 in. XS pipe 19.42
5.84 ft 1 in. XS pipe 4.13
0.33 ft 2 in. diameter steel rod 3.00
7.33 ft 3/4 in. diameter steel rod 9.16
0.75 ft 1/2 in. diameter steel rod 0.75
11.42 ft 3/8 in. x 4 in. mild steel 14.80
13.35 ft 3/8 in. x 3 in. mild steel 12.89
17.70 ft 5/16 in. x 2 in. mild steel 9.53
5.33 ft 1/4 in. x 1 in. mild steel 1.15
16 only 17 in. diameter disks 304.16
8 only bearings 131.70
20 only 1/2 in. x 1 in. cap screws 1.45
48 only 5/16 in. x 1-1/4 in. cap screws 3.05
8 only 3/8 in. set screws 0.80
8 only 3/4 in. nuts 1.57
36 only 1/2 in. nuts 1.88
56 only 3/8 in. nuts 1.25
8 only 3/4 in. locking washers 0.31
16 only 1/2 in. locking washers 0.52
16 only 1/2 in. flat washers 0.50
8 only 3/16 in. cotter pins 0.30
16 only 1/2 in. x 1-1/2 in. cap screws 1.44
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COXIING OUT EARLIER

Ezch i,ue of No-Till Farmer in
the fu ure will be mailed to you
sever ;weacks earlier thanin the
past. .. starting with this issue.
In addition, most future issues
will be mailed as a sa!f-mailer
instead of arriving in an envel-
ope. This will help us trim
our mailing costs.

May, 1976

“No one bas ever advanced a scientific reason for plowing.”

E. H FAULKNER (1943)

PUTTING A
SMELL INTO
PARAQUAT

NITROGEN
IMPROVES
ROUNDUP
EFFECTIVENESS

PARAQUAT
AWETTABLE
POWDER?

CORN
INSECTICIDES
COMPARED

Research continued last summer on adding a “‘horrible smell”” to Paraquat so it would not
be mistaken for some other liquid. The smell could help avoid the possibility of poisoning

_from people thinking Paraquat was some safe liquid when found in another container.

A combination of 1 gt. Stench Paraquat, surfactant, 2 gts. Lasso and 2 Ibs. Lorox per

 acre yielded an average of 45.47 bu. of no-till soybeans per acre when double-cropped

after small grains in Dixon Springs Agricultural Center trials.
By comparison, the same combination of regular Paraquat, surfactant, Lasso and Lorox
averaged 49.72 bu. soybeans per acre in the same herbicide trial. - o

If you want to improve the use of Roundup in controlling weeds, it may pay you to
apply some nitrogen to the field three weeks ahead of the herbicide treatment.

R. H. Brown, researcher at Ontario’s Ridgetown College of Agriculture Technology,
found application of 75 Ibs. ot 150 Ibs. of nitrogen per acre resulted in better quackgrass
control with Roundup than where no nitrogen was applied. .

“This interaction was more evident at Roundup rates lower than 2 Ibs. active

ingredient per acre,” says Brown. “This was often more evident in a previously

unfertilized sod than in a cultivated field.”"

A wettable powder version of Paraquat was tested during 1975 in Dixon Springs
Agricultural Center trials. George McKibben, station sgronomist, evaluated it among 63
herbicide combinations with no-till soybeans double-cropped behind small grains.

A combination of 1 Ib. 50% wettable powder Paraquat, 2 gts. Lasso and 2 Ibs. Lorox
per acre yielded 52.36 bu. of beans per .acre.

By comparison, a combination of 1 qt. Paraquat, surfactant, 2 qts. Lasso and 2 Ibs.
Lorox per acre yielded an average of 49.72 bu. of beans per acre in the same trial.

The wettable powder version of Paraquat is strictly in the experimental stage.

Use of corn insecticides gave as much as an extra 14 bu. of corn per acre compared with
no-tillage plots receiving no insecticide in 1975 trials at the Dixon Springs Agricultural
Center at Simpson, 1L

A check plot that received no corn insecticide yielded 177.57 bu. of corn per acre.

A total of five insecticides out of 14 treatments tested gave yields of better than 180
bu. per acre. These treatments included:

& Dyfonate, 1 Ib. active ingredient per acre applied in a band—191.19 bu. per acre.

@ Dasanit, 1 Ib. active ingredient per acre applied in a band—188.89 vbu. per acre.

e Lorsban, 1 Ib. active ingredient per acre applied in a band—185.16 bu. per acre.

o Furadan, 1 Ib. active ingredient per acre applied in the furrow—184.84 bu. per acre.

o Belt, 2 Ibs. active ingredient per acre applied in a band—181.76 bu. per acre.



SOYBF NS NO-TILLED IN FESCUE 80D .-

Meny educators are against trying to grow no-till
soybeans in a fescue sod—and with good reason since
there have been meny failures with this practice.

And some 1975 work with soybeans no-tilled into
foscue cod by Dixon Springs Agricultural Center
agronomist George McKibben shows why there can
be some problems. -

McKibben no-tilled Williams soybeans on May 5
into fescue sod. All herbicides were epplied in 66 gal.
of water per acre. ‘ ‘ ’
A check plot of no-till beans with no herbicides for
weed control yielded an average of only 3.15 bu. of
beans per acre.

Yields were sharply lower for no-till beans in the
fescue sod than for no-till beans planted into corn-
stalks or beans double-cropped after small grain in
other Dixon Springs trials. ;

The top yield of mo-till beans in fescue sod was
made with a combination of 2 Ibs. Sencor, 2 gts
Lasso, 1 gt. Parequat, surfactant and 2 gts. Roundup
per acre. The Roundup was applied three days ahead
of the remazining herbicides. These beans yielded 23.7
bu. per acre. ;

A combination of 2 lbs. Bladex, 2 gts. Lasso, 1 qt.
Paraquat and surfactant per acre yielded 19.50 bu. of
beans per acre.

Bean yields averaged 14.14 bu. per acre with a
combination of 2 Ibs. Sencor, 2 gts. Lasso, 1 qt
Paraquat and surfactant.

Soybean yields averaged 14.01 bu. per acre for a
combination of 2 Ibs. Sencor, 2 qts. Lasso and 2 gts.
Roundup per acre.

CORN: INSENSITIVE TO TILLAGE SY”STEMS

Eleven years of corn studies with three tillage
treatments—no-tillage, plow and plant along with
plow, disc and plant—show corn yields are not
affected by tillage system over a wide range of soils,
cropping systems, climates and duration of use if
adequate plant populations and weed control are
obtained.

Ohio Agricultural Research and Development
center agronomists Dave Van Doren Jr. and Glover
Triplett along with ag engineer J. E. Henry conducted
the trials.

Their research report shows corn vyields were
remarkably insensitive to tillage. The two plowed
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trestments had equal yields for virtuelly all years at
each of several soil type sites within the seme
rotation.

No-tillage treatments suffered substantial yield
losses—some 13%—on some pocrly drained soils, but £
anparently only when in continucus corn. Rotations
could help overcome this problem.

No-tillage treatments had greater yields than
plowed treatments on some well-drained, sloping
soils. These yield increases—to the tune of a 10%
increasa—seem to be associated with conservation of
water by mulch at the soil surfece and by stabilized
desirable soil structure.

HOTLINE: HOW FMUCH WATER?

A Missouri reader recently called asking how much
water is neaded per acre when applying herbicides to
no-till corn. :

Jim Herron, Univ. of Kentucky agronomist, recom-
mends use of at least 40 gal. of liquid per acre—either
water or liquid fertilizer. Be sure to also use a
non-ionic surfactant whenever Paraquat is used.

“Although many farmers have had good results
with less than 40 gal. of liquid per acre, it has been
found that there are consistently fewer problems
when the higher gallonage is used,” concludes Herron.

#30% OF OUR CORN NOW NO-TILL"

From a start with just 40 acres of no-till corn seeded
into a killed rye mulch, some 90% of the cornin the
Griffin, Ga., area is now planted via no-tillage. .

These observations came from H. D. “Shorty”
Garrison, district conservationist with the Soil Con-
servation Service at Griffin. He adds that 80% of all
soybeans planted in this area are also no-tilled. Over
8,000 acres were no-tilled by area farmers in 1975.

*The no-till practice is the greatest thing that has
happened in my 30 years of work as a conserva-
tionist,” says Garrison. “"We were losing as much as
30 tons of topsoil per acre on some of our cropland.
Now we lose less than 2 tons per acre with no-till
methods.”*

Some of the no-till fields in this area have not been
“broken’ in three years. Farmers aerial seed small
grain into standing crops of corn and soybeans in the
fall. These small grains are grazed during the winter
and are then used as a no-till mulch in the spring.

Garrison adds that one of the area farmers has a
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Bettinson drill. “We have been planting wheat, rye
and soybrans with this machine,”” he szys. “We are
also usi g this drill to plant clover in esteblished
fescue ' .sture and smell grains for temporary grazing
in casnal bermuda.”

r0-TILL EEANS OKAY IN CRCP STUBBLE

Three years of experiments at Southarn Hlinois Univ.
indicate weed control and soybean yields in stubble-
planted soybeans can compare favorably with those
obtained on adjacent conventionally-tilled plots.

‘ Agronemist George Kapusta found Paraguat,
Roundup and oil soluble dinoseb all provided good
‘nitial contact control of emerged weeds.

Lasso, Surflan and an as yet unnamed experimental
compound each gave grass control. The same experi-

mental compound gave good control of yellow -

nutsedge in 1975.

Lorox and Sencor were the most consistent herbi-
cides in controlling broadleaf weeds. Kapusta says the
recent availability of Basagran offers further assur-
ance of adequate broadleaf weed and nutsedge control.

HOTLINE: DOUBLE-CROP IN MICHIGAN?

A reader from Michigan recently asked about double-
cropping possibilities in his state.

For the answers, we asked Dick Chase, Michigan
State Univ. agronomist, for his opinions.

“As to doublecropping soybeans and grain sor-
ghum, | am convinced Michigan is just too far north
to very enthusiastically encourage either of these
practices,”” says Chase.

“Moisture at planting is usually the deficient item.
A shorter season also affects maturity, particularly
with an early frost. But if one wants to consider
doublecropping soybeans anyway, than | believe
no-till is the logical choice.”

HOTLINE: HOW TO CONTROL HORSEWEED?

A southeastern reader called to ask about ideas on
controlling horseweed in no-tiltage soybeans.

W. S. Hardcastle, Univ. of George agronomist, says
horseweed is a tough weed to control in minimum
tilled fields. Yet it is seldom a problem in soybeans
planted in conventionally-tilled seedbeds. Horseweed
causes losses by competition during soybean produc-
tion and also interferes with harvesting.

Horseweed is resistant to Paraquat applications by
the time it has reached a height of 10 to 20 in. in the
spring. Residual herbicides also have little effect at
this -time. While early applications of Paraquat are
more effective, they are often prevented by wet fields
or bad weather.

Howsaver, horseweed was controlled in Georgia
rescarch work when Roundup was substituted for
Paraquat.
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THERE'S BEEN PLENTY of interest lately in drilling
soybeans into solid stands. While most of the research
work and farmer experience to date has been with
conventional tillage, there’s no reason this idea
cannot be used with no-tillage.

Drills or row-crop planters with units close to-
gether on a toolbar can be rigged for no-till to give a
fairly solid stand of soybeans. The Bettinson drill,
which is now available in the U.S. through the Melroe
Division of Clark Equipment Co., could handle solid
planted soybeans.

Weed control critical. No-tillers are already con- -
trolling weeds in soybeans with herbicides so this is™
not a major problem either. Weed control is a critical
concern with most solid drilled soybeans to date.

It's possible to get a 10% to 20% increase in bean
yields by shifting from rows of cultivatable width to
rows that are spaced 6 to 7 in. apart, say USDA
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" agronomists at Urbana, i1, Other advaritages besides

higher yields include reduced labor and equipment
costs, reduced soil erosion and improved harvest
efficiency. :

In trials conducted last year by Purdue Univ.
agronomists, three varieties of solid seeded soybeans
averaged 82 bu. per acre under exceptional growing
conditions at West Lafayette. Soybeans in cultivated
32-in. rows yielded 70 bu. per acre.

At a Bedford, Ind., location, three varieties of solid
seeded soybeans averaged 52 bu. per acre compared
with 48 bu. in cultivated 32-in. rows.

Let us know. Actually, drilling soybeans in solid
stands is an old practice that may again have a place
in modern crop management. If you give solid stands
of soybeans a try with no-tillage this year, let us
know how you make )

= L ot
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This thres-point hitch drill is a flaxible design from
the Tye Co. of Lockney, Texas. 1t ellows a choice of
6-2/3-, 8- or 10-in. spacing plus wider spacing of
almost any width. It's available in up to 320-in. width
with double disc opsners for criiling of soybszns.
Regular grain drills present some problems.




Read how a dozen farmars
" cach in with intersezding
and why they . ..

By Frank Lessiter, Editor

INTERSEEDING soybeans, grain sorghum and
possibly other crops into standing small grain is one
of the hottest new farming ideas to come along in
some time.

A number of farmers have made the idea work
during recent years ... and more farmers will be
giving interseeding a try later this spring.

Interseeding basically means seeding a crop with-
out tillage into standing wheat or barley four to six
weeks ahead of small grain harvest. The second crop
is thus already well up by the time the small grain is
harvested. :

This gives a doublecrop, like soybeans or grain,

sorghum, a four- to six-week head start. This extra
growing time can be crucial in years when an early
frost hits.

The second crop may be seeded by airplane,
helicopter, no-till planter, grain drill or who knows
what other method. While some small grain may be
trampled by the tractor or drill, grain yields aren’t
hurt to a very large extent.

Big net per acre. Jack Umholts of Earl Park, Ind.,
tried 150 acres of soybeans interseeded into wheat
last year. He ended up with an average yield of 63 bu.
of wheat and 37% bu. of soybeans per acre.

Gross income per acre was $471. Net income
amounted to $383.16 per acre.

Aerial seeding of soybeans into standing wheat
worked well in a Maryland experiment last year,
reports ag agent Robert Rouse of Denton, Md. But he

4

Last year, Mlinois farmer Dairell Fox no-tilled Amsoy
bezns yielded 37 bu. per acre planted in 20-in. rc

believes it worked only because of heavy rains that
fell at planting time. A

Rouse feels interseeding is not recommended for
the Delmarva area. Yet he figures it might be worth
trying farther north where the growing season is not
normally long enough for more  usual
double-cropping.

Richard Schmidt of Bremen, Ind., flew soybeans
on 15 acres of standing wheat six weeks before wheat
harvest last summer. He figures this was worth an

extra $75 per acre in income. If he had waited until

the wheat was combined before planting the
soybeans, the beans would never have ripened before
frosts hit last fall.

Fly on everything: Richard Quinton of Heywsorth,
., harvested 62% bu. of wheat and 17.4 bu. of
interseaded soybeans per acre last year.

Soybeans had been interseeded with an airplane on
May 30. Quinton also aerial applies wheat, corn,
fertilizer and herbicides. He cut the wheat stubble

“high since the beans were already 1 ft. tall.

This was the beginning of a continuous wheat-bean
cycle for Quinton. He eerially seeds wheat in
September when the soybeans are starting to shed

. their leaves.

Our No-Till Farmer editors recently surveyed &
number of farmers who had experience with
interseeding during 1975 or 1974. A chart showing
the experiences of a number of these farmers appears
on page 6. Some of these farmers reported inter
seeding successes while others reported failures.

What do differantly? One of the questions that we
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o 27 acres of standing Arthur wheat |
ested 49 bu. of whsat per acre over top of beans.

asked in our survey was what these farmers planned
to do differently to improve interseeding this year.

| ast year we planted soybeans on May 2, May 15
and May 24, says Umholts. *“! would prefer to start
after May 20 if the ground conditions are right.
Planting too early means cutting off two or three
leaves of the bean plant at wheat harvest which hurt
our yields. -

»Beans also do better on low organic matter soils
since the wheat $eems to stand better . .. and thisisa
must, 1 think.”

Theodore Sinker of Highland, Kan., plans to go
back to conventional double-cropping this year. His
interseeded soybeans yielded only 12 bu. per acre
after 60-bu. wheat.

If Sinker was to continue to interseed, he would
insist on seeding at least 3 bu. of beans per acre.

Warren Buhler, Rushville, Ind., is going to all
barley this year instead of wheat. This will be
harvested earlier, so he will return to no-tilling
soybeans into small grain stubble after barley harvest.
This will enable him to plant soybeans by mid-June
without interseeding.

But Buhler interseeded soybeans into standing
wheat with a no-till planter for the past four years.
He usually planted five weeks prior to small grain
harvest.

A detailed report on his interseeding appeared in
the June, 1973 issue of No-Till Farmer.

Stoel wheels save wheat. Buhler used an eight-row
20.in. no-till planter with the second and seventh
planting units removed to leave room in the beans for
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the combine wheels. To avoid knocking down wheat
with the tractor tires, he used a set of old 1in.wide
steel lugged skeleton wheels instead of rubber tires on
the tractor.

“These narrow wheels resulted in much fess wheat
damage,” says Buhler. “Two weeks after we planted
coybeans, you couldn’t see where we hed driven
through the wheat.”

Lloyd Younger, Bethany, Ill., plans to seed beans
earlier this year. He will also try different seeding

_rates with different variety beans.

Joe Rush of Severance, Kan., figures he should
have planted soybeans a week earlier.

\What you nesd to cucce=d? We also asked these
farmers what some of the keys to success with
interseeding are. “Time of seeding, population per
acre and weed control’’ was the answer we got from
Younger.

“There must be an ample amount of moisture so
the bean sprouts can get into the soil before it dries
out,” adds Rush.

Sinker believes a key to success is seeding a higher
rate of beans in fields not infested with weeds and
grass—particularly avoiding Johnsongrass.

Umholts recommends never seeding beans unfess
the ground is bone dry or unless you can drop seed
into mud. ““If these two condition do not prevail, the
beans will swell up and die within the next day or
two,”” he says. ‘

He also suggests use of a helicopter for seeding.
An airplane distorts the air pattern and the coverage
of the field is poor,” he adds. ‘“With the helicopter,
we fly on 1 bu. per acre east and west and another 1
bu. north and south. The resulting pattern- is
beautiful.”

Umbholts says you probably need no weed control
for beans. But you should be prepared to use
Paraquat on any problem weed areas at harvest time.

Intersecad grain sorghum. While Mark Larson had
equipment problems and did not interseed during
1975, he did tell us about his 1974 interseeding
experiences. The Montezuma, Ind., farmer interseeded
a medium-early grain sorghum (Funk’s G-393) on
July 10. This gave them the opportunity to harvest
three crops from the same land in a year’s time if the
weather cooperated and two crops at the worst.

They started off with a 50-bu. wheat yield, cut
2,000 Ibs. of grain sorghum and then harvested the
remaining sorghum stover with a stacker for cows.

This year he is switching to an earlier grain
sorghum hybrid (Funk'’s G-251) and will interseed on
July 1. If frosts get the grain sorghum before it is
completely ripe next fall, they will harvest the whole
sorghum crop as stover for the beef cow herd.

He figures this interseeded cropping combination
can return 3230 net income per acre.

Intersesding 10,000 acres. The Inter-Seeding Co. of
Arcola, lll., hopes to interseed soybeans on 10,000
scres of land for area farmers this year. They sceded

{Continuad on next page)



4,000 : res last year and came up with averege yields
of 34 _u. of soybeans per zcre after a 40- to 60-bu.
wheat crop.

The firm is offering this service to farmers through
local elevators in 1976.

The president of the firm, Cleo Duzan, has been
vorking on interseeding of crops for the past dozen
years. He believes use of a special nutrient seed
treater to improve use of available moisture is @ must
with interseading. If such treatment is not used, it is
necessary to seed at least five times that of the stand
wanted. And in wet years, too heavy a seeding rate
will reduce yields.

Grow a frea crop. To further test their seed treater
this year, the firm will furnish all materials plus labor
and assume the risk involved in interseeding beans
into a farmer’s 1976 wheat crop.

#Qur firm will receive 50% of the soybean crop
plus one-half of the soybean sced used to establish
the stand,” says the firm’s executive vice-president, J.
Marion Hall. “The farmer will receive all of the wheat
crop and 50% of the soybean crop, plus one-half of
the seed usad to establish the crop.
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local elevator where we can decide to store or sell it.

1 we are not successful in establishing a stand of
soybeans, it costs.the farmer nothing.

“1f the farmer would rather assume the risk ==
himself, we will furnish all of the materials and /oj
labor—including sead and flying costs—for a charge of
$39.81 per acre. Under this option, the farmer gets all
of the wheat and soybean crop.”

This project is being carried out to obtain more
practical intersesding data on the seed treater. It is
likely the firm will offer the seed treater product for
sale to farmers in future years.

Why farmers intersced. Frost hazards, yield
reductions due to late planting and a higher
probability of rain in June than- in July have
encouraged many people to attempt interplanting
soybeans in a standing small-grain crop before
harvest. ‘‘But the problems associated with
interplanting are real and most have not yet been
solved,” says W. O. Scott, Univ. of [linois
agronomist.

He says the first problem is deciding how to plant.
the intercrop. With seeding by air or broadcasting

with ground equipment, seed is left on top of the soil.
A timely rain or very heavy dew is a must if the seed
is to germinate._

“\We will also pay the farmer 50¢ per bu. for our
share of the crop for harvesting and delivery to the

“As a result,
Farmer interseeding experiences some farmers
W ¢t 1 Theod Jack Lloyd Mark have drilled soy-
vafrren en a8 €00u0re ac ay 1ar H H T
Buhler, Duzan, Rush, Sinker, Umholts,  Younger, Laweson, be;ns n 's'tandmg
Rushvitle, Arcola, Severance, Highlend, Ead Park, Bethany, IMontezuma, whe alt r sa\(s
Ind. . Kan. Kan. lnd. 1. Ind. Scott. “While this
, reduces the de-
Number of - d ‘ .
interseeded acres 30 4,000 13 128 150 40 40 pendency on rain,
Method of no-til plane, no-till it does not entire-
seading planter planter-- plane plane helicopter drill planter ly eliminate ﬂ:‘e
Interseeded ' o . grain need for mois-
crop beans beans beans beans beans beans sorghum ture.”
Date of May, May 2, Another ques-
interseeding 2ay 25 June tAay 16 May 15 15,24 June7 July 10 tion concerns the
Seeding rate best time to
per acre 109 Ibs. 14 bu. 2 bu. 2 bu. ) 2 bu. 60 Ibs. 10 Ibs. plant. One of the
Amsoy 71, . .
Nayne obvious main ad-
Variety Celtand Williams Wayna Williams Wayne Amsoy  Funks 333 vantage.s of inter-
Per acre cost of ' cropping over
applying seed $3.00 varies $4.50 $5.00 $7.00 $1.00 — double-cropping
' Paraquat, is early planting.
Herbicide used none none none nons Paraguat none Aatrex “But in my opin-
Small grain crop barley v/heat wheat wheat wheat wheat wheat jon, soybeans can
Small grain yield 41 bu. 4060 bu. 40 bu. 60 bu. 63 bu. 43 bu. 50 bu. be planted too
Small grain harvest  July 3 —-— —_ July 1 — July 6 — early,’’ adds
Second crop . Scott. “If they
harvest Oct. 24 — —_— Nov.20  Oect. 17-21 Oct. 7 — are blooming
Second crop yield 21 bu. 34 bu. 19 bu. 12 bu. 37% bu. 11 bu. 2,000 Ibs. when the wheat is
Gross income .
par acre — — 621675  $231.00  $471.00 — $330.00 combined, they
b s will probably be
Net income tall the t
par scre — —_— — — $383.16 — $230.00 so 1a e tops
Will you interseed will be clipped
in 19767 no yes yes no yes yes - yes O"ff by the com-
bine,” says Scott.
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Comtrelling wweeds in no-iill

THERE'S PLENTY to choose from when it comes to
~ selection of herbicides for controlling weeds in
no-tillage soybeans.

While doublecropping of soybeans with no-tillage
is more popular than full season no-till soybeans, this
article contains recommendations for both ways of
no-tilling soybeans.

Here is the latest thinking on no-till weed control
with soybeans from agronomists in five states.

Missouri: Univ. of Missouri agronomists recom-
mend two herbicide combinations for full-season
no-till soybeans:

o 1% Ibs. Paraquat plus surfactant plus
Lorox per acre.

o % Ib. Paraquat plus surfactant plus 1
{.asso per acre.

Research has indicated either of these herbicide
combinations will give satisfactory weed control
unless heavy trash covers the soil surface.

They also point out that a directed post-emergence
application of % Ib. Lorox will increase the effective-
ness of these pre-emergence applications. Basagran
also has merit in no-till soybeans.

For soybeans double<cropped after wheat, they
recommend Paraquat where weeds are emerged. In
the absence of emerged weeds, a combination of
Lasso and Lorox has performed well. ‘

Kentucky: Univ. of Kentucky agronomist William
Witt recommends four herbicide combinations for
no-till soybeans double-cropped behind small grains:

a2 Ibs. Lorox, 1 to 2 pts. Paraquat and X-77
surfactant per acre.

©2 to 2% qts. Lasso, 2 Ibs. Lorox,
Paraquat and X-77 surfactant per acre.

@ 1Y, to 2 Ibs. Surflan, % Ib. Sencor, 1 to 2 pts.
Paraquat and X-77 surfactant per acre.

@ 1Y, to 2 Ibs. Surflan, 1 to 2 lbs. Lorox, 1 to 2 pts.
Paraquat and X-77 surfactant per acre. .

Witt, stationed at the West Kentucky Experiment
Substation at Princeton, Ky., says they have no
specific weed control recommendations for full-
season no-tillage soybeans. “Research conducted by
Univ. of Kentucky agronomists in the past has
demonstrated poor weed control of full season
no-tillage soybeans, particularly in sod,” says Witt,

Jim Herron, another Kentucky agronomist, says
that Paraquat plus Lorox is recommended for no-
tillage of soybeans if only broadleaf weeds have been
a problem.

Paraquat plus Lasso plus Lorox is recommended
for fields with both grassy and broadleaf weeds.

- Paraquat, Surflan and Lorox is also recommended.

The addition of Lasso or Surflan to the Paraquat
plus Lorox combination will control a broader
spectrum of weed species than Paraquat plus Lorox
treatment zlone.

% to 1 Ib.

% to 2% Ibs.

1 to 2 pts.

No-Till Earmer/flsy 1578
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With the herbicides now available, no-tillage soy-
beans should not be planted in sod. They should be
planted in areas that have previously been in crops
such as corn or small grains, says Herron.

Ohio: Agronomists recommend us2 of Lorox plus
Lasso plus Paraquat for weed control in double-

- cropped soybeans.

“Getting rid of existing vegetation is very im-
portant,”” says Glover Triplett, Ohio Agricultural
Research and Development Center agronomist at
Wooster, Ohio. “Then a short-lived residual herbicide
is enough. We usually don’t have a lot of weeds
germinating after small grain harvest at our location.”

Triplett has been evaluating various herbicide
treatments for double-cropped soybeans. In his 1975
trials, use of Paraquat versus use of Roundup in
herbicide tank mixes gave the same yields and the
same control of grasses and broadleaf weeds.

His work also shows the need for residual herbi-
cides was greater in 1975 than in trials conducted in
1973. “The best combination of contact and residual
herbicides was 9 to 10 bu. higher per acre than for a
contact herbicide alone,” says Tripleit. “In 1973, the
top yield was the same. But the difference was only 5
to 6 bu. per acre between the contact alone and a
contact plus residual herbicide.”

The highest soybean yield in his 1975 trial was
turned out with a combination of Paraquat or
Roundup with 1 Ib. Surflan and Y% Ib. Lorox.

llinois: George McKibben, agronomist at - the
Dixon Springs Agricultural Center at Simpson, 1L,
has worked with a wide variety of herbicide combina-
tions over the years with no-till soybeans.

During 1975, he evaluated 63 different herbicide
combinations for double-cropped soybeans following
small grain. Those herbicide combinations giving the
top yields in"these trials included:

o 2 gts. Roundup, 2 gts. Lasso and 1 Ib. Sencor--
59.04 bu. soybeans per acre. '

e 2 qts. Roundup, 1% qt. Lasso and 1 Ib. Sencor—
52.47 bu. per acre.

@ 1 qt. Paraquat, surfactant, 2 Ibs. Surflan and 75
Ibs. Sencor—51.87 bu. per acre.

e 1 qt. Paraquat, surfactant, 1% qt. Lasso and 1 Ib.
Sencor—51.07 bu. per acre.

o 1 Ib. wettable powder Paraquat, 2 qts. Lasso and
2 Ibs. Lorox—51.06 bu. per acre.

o 1 pt. Paraquat, surfactant, 3 pts. 24705 and 1%
Ibs. Lorox—50.82 bu. per acre.

McKibben also evaluated 53 herbicide combina-
tions during 1975 for full-season no-till soybeans
planted into cornstalks. A total of eight of these
herbicide combinations gave yields of over 50 bu. per
acre:

e 1 gt. Paraquat, surfactant, 1% qts. Lasso and %
Ib. Sencor—53.82 bu. soybeans per acre. ———>

7
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TELEPHONE FARM SURVEY

Farmer Number:

—
[p]
w
~

Introduction:
Hello, I am calling long distance. May I speak to Mr.

Mr. , my name is and 1 am calling (long

distance) from the University of Manitoba. The Plant Science Department
is conducting a research project and we are interested in your opinions

on a new agricultural practice. Would you mind giving me some information?

(’ (1) How many acres of workable land do you own? -

k‘ (2) How many acres of workable land do you rent? -
9 10 11 12

1.._€> IF WRONG FARMER - TERMINATE.

(a) Have you heard of a farming practice called zero-tillage?

(1) Yes
(2) No
(3) Don't know ?g
If Yes: If No:
Do you think you might adopt this practice? Terminate the interview.
(1) Yes
(2) No -
(3) Don't know 14
If Yes:
What year do you expect to adopt? o
15 16

THANK YOU FOR YOUR TIME.
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l9 IF RIGHT FARMER:

I would Tike to read to you a definition of zero tillage so that

we are both speaking about the same term:

Zero-tillage is a farming practice in which no tillage is carried
on between the time one crop is harvested and the next one is seeded.
In other words, the field receives no tillage for seedbed preparation,
no fall cultivation, and no cultivation during a summerfallow season.
The only soil disturbance is the cutting action of the drill at seeding,
and even then, the idea is to use a machine that causes minimum damage

to the trash cover.

Now I would Tike to ask your opinions related to zero-tillage.

QUESTIONNAIRE

1.  After the crop has emerged, do you think you would be able to tell

if a farmer is using zero-tillage?

(1) Yes L
(2) No 17
(3) Don't know
Comments
1819
2. At harvest, do you think you would be able to tell is a farmer is
using zero-tillage?
(1) Yes
(2) No L
20

(3) Don't know
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Comments
21 22
What would you think of a farmer if you saw him seeding directly
into stubble? Would you think he was a
(1) good farmer
(2) poor farmer .
(3) no opinion 23
Do you think zero-tillage would require a major adaptation to most
farmers' equipment?
(1) Yes
(2) No L
(3) Don't know 24
Comments o
25 26
If YES:
Do you think these adaptations could keep a farmer from adopting
zero-tillage?
(1) Yes
(2) No .
27

(3) Don't know

Comments

28 29
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If a farmer were to adopt zero-tillage, do you think he would be
taking

(1) a large risk

(2) a moderate risk

(3) a Tow risk

(4) no risk at all

If a farmer were to convert to zero-tillage, do you think his total
farming costs would be:
(1) much higher
(2) slightly higher
} remain the same
(4) slightly lower

(5) much lower

If a farmer were to convert to zero-tillage, do you think his yields
would be:

(1) much higher

(2) slightly higher

(3) remain the same

(4) slightly lower

(5) much Tower

If a farmer were to convert to zero-tillage, would this have a harm-
ful effect on the soil structure? (In other words, soil compaction,

organic matter, etc.)

(3) Don't know

Comments

30

32

33

34 35




10.

11.
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1f a farmer were to convert to zero-tillage, would he be faced
with a
(1) major change

(2) minor change

(3) no change in his overall 36
operation
Do you think that converting to zero-tillage would require more
planning and attention to agricultural practices such as land use,
crop rotation, weed control, etc.?
(1) Yes
(2) No .
(3) Don't know 37
Comments N
38 39
Do you have a field on your farm that has not been cultivated since
the spring of 19757
(1) Yes
(2) No .
(3) Don't know 40
Comments o
41 42
If YES:
Do you think you will seed a portion of this land without tilling
in 1975 (that is using zero-tillage)?
(1) Definitely will
(2) Probably will
(3) Uncertain Zg

(4) Probably will not
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If NO:

Do you think you would have tried zero-tillage in 1976 if one of
your fields had not been worked?
(1) Definitely yes
(2) Probably yes
(3) Uncertain 14
(4) Probably not

(5) Definitely not

12. Do you plan to leave a field untilled this fall in order to try
zero-tillage in 19777
(1) Definitely will
(2) Probably will
(3) Uncertain 15
(4) Probably will not
(5) Definitely will not

13. If a farmer purposely left one of his fields untilled until seed-
ing would you think he is a
(1) poor farmer
(2) good
46

(3) no opinion

Comments

47 48
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14. Do you think you will ever try zero-tillage?
(1) Definitely will
(2) Probably will

(3) Uncertain 49
(4) Probably will not
(5) Definitely will not
Comments
IF ANSWER IS (1) OR (2) - GO TO QUESTION 16 o
50 51
15. Do you think zero-tillage could fit into your current farming
practices?
(1) Definitely could
(2) Probably could
(3) Uncertain EE
(4) Probably could not
(5) Definitely could not
Comments o
53 54
16. Do you think farmers in this area will try zero-tillage within the
next two years?
(1) Yes
(2) No L
(3) Don't know 55
Comments
56 57

THANK YOU FOR TAKING PART IN OUR SURVEY
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The University of Manitoba

Department of Plant Science
Winnipeg, Manitoba
Canada R37T 2N2

<]

August 27, 1976

Dear Sir:

During the past few months, you have participated in a study being
conducted by the Plant Science Department at the University of Manitoba.
At this time, I would like to thank you for the time and efforts you
gave to this important project,

The purpose of the study was to determine the opinions of a selected
group of Manitoba farmers towards zero tillage. As the final stage of
the project, I would like to know whether or not you used zero tillage
in your 1976 operation and whether you plan to adopt it either on a large
or small scale basis in 1977. To date, we have not received your reply
to the questionnaire. If you have misplaced your original survey, 1 am
enclosing another copy which I would ask you to complete and return. If
you have already completed and returned the questionnaire, please accept
my sincere appreciation.

The enclosed survey card will take a very short time to complete.
Could you please help me with my project by completing the form and mailing
it back to me as soon as possible.

Sincerely,
:Y

~. L=
i NN VEEe

1)
e LA e

Barrie C. Forbes

BCF/jr
P.S. There is no need for a stamp or an envelope onthe survey.
Just answer the questions and put it in the mail.
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1 2 3 4
The University of Manitoba is vitally interested
in your answers to the following questionms. Your
assistance in completing this form, and returning it
as soon as possible, would be greatly appreciated.

1. Did you plant any crops using zero tillage
in 19767 :
Yes No 5

2. Do you plan to use zero tillage in your
1977 farming operation? :
Yes No Don't Know 6

3. How many acres do you think were seeded
to zero tillage in Manitoba in 19767
1. less than 500 acres 7
2. 501 to 1,000 acres
3. 1,001 to 2,000 acres
4, 2,001 to 5,000 acres
5. greater than 5,001 acres

4. Where do you feel zero tillage could be
practiced in Manitoba?
1. Used in all areas of Manitoba 8
2. Limited to the light soil zones
3. Limited to the heavy soil zones
4. Cannot be used at all
5. Uncertain

5. What do you think is the biggest single

disadvantage of zero tillage? (circle one)
1. Cost of machinery

. Yields will be less

. Soil compaction problems 1

. Lack of machinery

. Not enough known about it yet

Cost of herbicides

Other - (please specify)

| el

o

Ny BN

.

THANK YOU FOR YOUR HELP
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The University of Manitoba

"

Department of Plant Science
U M Winnipeg, Manitoba
————— Canada R3T 2N2
Dean Friend:

Have you completed your Farun Survey yet? 1§ this has sfipped
your attention, would you please help my research by taking a
few minutes to complete and refurn the questionnaire. 1 have
requested opinions grom only a Limited numbel of farmens, 40
youn help is extremely valuable. (14 your reply 4is now Ln the
mail, please accepX my sincere thanks.)

Barviie C. Forbes
Graduate Student

P.S. 1§ your suwrey has been misplaced, please call me [collect)
at 474-8221 grom 9 AM to 5 PM, on agtern 5 PM at 489-5871.
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The University of Manitoba

Department of Plant Science
Winnipeg, Manitoba
Canada R3T 2N2

5]

September 27, 1976

Dear Friend;

The University of Manitoba is interested in your opinions
on a new agricultural practice called zero tillage. Your response
to the enclosed survey is essential for the success of the project.
During the past few months, you have participated in this study,
and I would like to thank you for your time and efforts.

As the final step of the project, this survey has been
sent to a selected group of Manitoba farmers. Your reply has not
been received as yet and I am enclosing another copy of the form.
I would ask you to take the two or three minutes nessary to complete
and return this very short questionnaire in order that my information
may be complete. As in the past, your answers will be grouped with
those of others and your individual operation will not be identified
in the results.

Could you please help me by completing and mailing this
survey card as soon as possible. Your cooperation is greatly
appreciated.

Sincerely

. —

-

: . [
\- \ VAW g
<. . t_t ) “ A -

Barrie C. Forbes
P.S. There is no need for a stamp or an envelope for this survey. If

you have already sent a form, please accept my sincere
appreciation for your help.
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Appendix 5. Significant Category 1 Variables With Their Corresponding Cuestions and Locations in the Questionnaire

Location in

Category 1 Variable Corresponding Question Questionnaire
Farm location Location in the Province c 10
2. Southeast (Loc 2)
6. Northwest (Loc 6)
7. Interlake (Loc 7)
8. Northern (Loc 83)
Attitude towards government In solving the present problems in Canada con- 8 Il 4
cerning farmers, where do you think the Govern-
ment could best direct its attention?
6. More control on farm inputs (Gutatt 6)
Opinion leadership 1 Thinking back to your last decision about some 87112
new farming practices were you asked for your
opinion of the new pragticas or 4id you ask
someone alse?
3. Both (Op Lead 13)
Opinion leadershipd Do you have a fealing that you are generally 8118
regarded by your friends as a good source of
advice about new fTarm practices?
4. Sometimes (Op Lead 24)
Years of farming experience Number of years during which farming has been c3
your principal source of income? {circle cor-
rect answer)
1. less than 5 years (year 1)
4, 15 to 30 years {year 2)
5. over 30 years (year 3)
If ne determines the profitibility of farming Have you ever tried to figure out, on paper, 3117
what your profit was from any major crop or
Tivestock enterprise on your farm?
1. yes (Profit 1)
Number of part-time workers Number of part-time paid workers €6 (a)
2 (Part-time 2)
7 (Part-time 7)
Number of full-time workers Number of full-time paid workers C 6 (a)
1 (Full=time 1)
4 (Full-time 4)
The importancz of radio as a communicator In what order of importance do you place 8 I17
radio for conveying information or ideas on
the farm products you buy?
4. fourth (Radio 4)
Income from the farm Total gross 1975 farm income S
4. 812,000 to 514,999 (Farm inccme 4)
6. $20,000 to 324,399 (Farm income 6)
The importance of television as a communicator In what order of importance do you place teie- 8 117
vision for conveying information or ideas on
farm products you buy?
1. first (Teleyision 1)
Attitude towards planning The difference betwean the successful farmer 3118
and the unsuccassful one depends more on how
hard they work than on how much time they spend
in planning their farming operations.
3. Don't know (Planning 3)
fFrom whom he learns of new idea Where or from whom do you most frequently 8138

Where he gets help for implementing new jdeas

Pt ARANAS VLA D A

hear about new ideas?
1. University research scientists

{f you decide to try cut a new idea, where or
from whom do you most frequently get help on
the correct method for using tne idea?

3. Neighbours (Get help 3}

4, University research scientists {Get help 4)

{Hearidea 1)
7. Magazines or other printed material (Hearidea 7

3138
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Significant Category 1 VYartables With Their Corresponding Questions and Locations in the

Catagory 1 Variable

Corresponding Question

Location in

Questionnaire

Numpber of farm broadcasts listened to

Degree of innovativeness

Education level

Whether he takes the Winnipeg paper

Number of partners

Farming decisions determined by marketing

Age of respondent

Horkable land own

% of income derived from farming

Where he buys farm supplies

The importance of
communicator

the newspaper as a

The importance of direct mail as a

communicator

The importance of magazines as a communicator

Is he asked for advice

Whether he is source of new idea

Important involvement in & farm organization

Whether he takes the community paper

Yow many €arm broadcasts (both radio and tele-
vision) do you listen to?
1. None (Farm broadcast 1)

In general, in which of these categories
would you consider yourself regarding new
things?
2. 1 tike to try new ideas but [ wait until
I am quite familiar with them  (Innov 2)

Last year of school attended or its equivalent
1. Grade & (Educ 1)
2. Grade 7 to 9 (Educ 2)

Do you receive one of the Winnipeg newspapers
at your home?

3. Not at all (Wpg pap 3)
0f the full-time workers, how many are part-
ners in the farming operation?

-

5 (Partners 5)

Farmers really do not have Lo think a great
deal about what they are going to co on their
farms since the decision is really determined
for them by the markets for agricultural
products.

3. Don't know (Dec mktg 3)
In what age bracket do you fall?

2. 25 to 34 (Age 2)

§. over 64 (Age 6)

Number of acres of workable Tand owned
A. 0 to 480 (Work land own 1)
3. 481 to 800 (Work land own 2)
C. 801 to 1,120 (Work land own 3)
D. 1,121 to 1,440 (Work land own 4)

Percentage of income derived from the
1. Less than 49% % income 1)

From whom do you buy most of your farm sup-
plies?

7. Best price

8. No particular place

(Farm supply 7}
(Farm supply 8)

{n what order of importance do you place the
newspaper for conveying information or ideas
on farm products you buy?

1. First (Newspaper 1)

2. Second (Newspaper 2)

in what aorder of importance do you place direct
mail for conveying information or ideas on farm
products you buy? .
3. Third
5. Fifth

{Direct mail 3)
(Direct mail 5)

In what order of importance do you place maga-
zines for conveying information cor ideas on
farm products you buy?

2. Secand (Magazines 2)

3. Third (Magazines 3)

Compared to your circle of friends, are vou
more likely or less iikely to be asked for
advice about new farming practices?

2. Less likely {Ask advice 2)

Do you most often tell your neighbours about
some new farm practice?

1. Yes {Tell neighbours 1)

4. Don't know (Tell neighbours 4)

In being a member of a farm organization,
which is most important?

1. Being a formal leader

2. Being a nard working member

0o you recsive the community-based weekly
newspaper at your home?
1. There is no community-based weekly

newspaper {Com pap 1)

(Farm org 1)
(Farm org 2)
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Location in
Category 2 Variables Corresponding Question Questionnaire

Type of farm records used What kinds of written records do you use? B IV 3
7. Accountant (Records 7)
8. Royal Bank (Records 8)

Farm magazines read Which farm magazines do you read? B IV 1
6. U.G.G. Grainews (Farmag 6)
8. Feed and Farm Supply Dealer (Farmag 8)
13. Palliser Wheat Growers Association (Farm ag 13)
14. Rapeseed Digest (Farmag 14)
0. Free Press Weekly (Farmag 20)

How decides number of acres of cereals How did you decide how many acres of B IV 2
to plant cereal grains to plant in 19752

1. According to market conditions (Decide 1)

4. By planting the same each year (Decide 4)

Type of farm Type of farm C9
8. Hogs (Farm type 8)

002
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Attribyte Variables With Their Corresponding Questions and Location in

Perceived Attribute Variable

Corresponding Question

Location in
Questionnaire

Attitude towards zero-
tillage neighbour

Will zero-tillage require more
planning and attention

what happens to yields under
zero-tillage

Will adaptations keep from
adopting

Will it 7it your practices

what happens to total farming
costs with zero-tiliage

What happens to soil structure

Observability at harvest

Will zero-tillage cause major
change in operation

Risk if adopt zero-tillage

Attitude towards z2ero-

tillage neighbour

Observability after planting

what would you think of a farmer if you saw nim
seeding directly into stubble? Would you think he
was a:
0B1 good farmer
Do you think that converting to zero-tillage would
require more planning and attention to agricyltural
oractices such as land use, crop rotation, weed
control, etc?
€32 no

1f a farmer were to convert to zero-tillage, do you
think his yields wouid de:
RV3 remain the same

If zero-tillage requires a major adaptation to most
farmers' equipment, do you think thesa adaptations
could keep a farmer from adopting zero-tillage?

€22 no

Do you think zero-tillage couid fit into your cur-
rent farming practices?

€51 definitely could

€52 probably could

If a farmer were to convert to zero-tiilage, do you
think his total farming costs wouid be:

R1T much higner

R14 slightly lower

If a farmer were to convert to zero-tillage, would

this have a harmful effect on the soil structure?

(In other words, soil compactien, organic matter, etc)
R33 don't know

At harvest, do you think you would be able to tell

if a farmer is using zero-tillage?
OH1 yes
If a farmer were to convert to zero-tillage he would

be faced with a:
€32 minor change in his overall operation

If a farmer were to adopt zero-tillage, do you think
he would be taking:

PR3 a3 low risk

PR4 no risk at all

If a farmer purposely left one of his fields untilled
until seseding, he would be a:
022 good farmer

After the crop has emerged, do you think you would be
able to tell if a farmer is using zero-tillage?
0Pt yes

-t

(91}
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Appendix 8. Significant Perceived Attribute and Adoption Variables With Their Corresponding Questions and

Location in the Questionnaire

variable

Correspaonding Question

Location in
Questionnaire

Will you try zero-tillage in 1976

Will you try in 1877

what thinks of zero-tillage
neighbour

Will adaptations keep from adopting

Would you nave adopted

Will you ever try zero-tillage

Will zero-tillage require more
planning and attention

What happens to toctal farming
costs with zero-tillage

Observe at harvest

what happens to yields with
zero~-tillage

Risk if adopt zero-tillage

What thinks of zero-tillage
farmer

What happens %o soil structure

If you have a field that has not been cultivated
since 1975 do you think you will seed a portion
of this land without tilling in 19767

A1l definitely will

A12 probably will

Do you plan to leave a field untilled this fall
in order to try zero-tillage in 19777
A22 probably will

What would you think of a farmer if you saw him
seeding directly into stubble? Would you think
he was a:

0B1 good farmer

[f zero-tillage requires a major adaptation to
most farmers’ equipment, do you think these
adaptations could keep a {armer from adopting
zero-tillage?

€22 no

Do you think you would have tried zero-tillage in
1976 if one of your fields had not been worked?
SY2 probably yes
SY3 uncertain

0o you think you will ever try zero-tillage?
A31 definitely will

Do you think that converting to zero-tillage
would require more planning and attention to ag-
ricultural practices such as land use, crop
rotation, weed control, etc.?

C42 no

£ a farmer were to convert to zero-tillage, do
you think his total farming costis would be:
R11 much higher
R12 slightly higher
R14 slightly lower

At harvest, do you think you would be able to %21l
if a farmer {is using zero-tillage
OH1 yes

If a farmer were to convert to zero-tillage, do you
think nis yields would be:

RV1 much higher

RY2 slightly higher

If a farmer were to adopt zero-tillage, do you think
he would be taking:

PR3 a Tow risk

PR4 na risk at all

If a farmer purposely left one af his fields until
seeding, would you think he is a:
022 good farmer

If a farmer were to convert to zero-tillage, would
this have a harmful effect on the soil surface?
(in other words, soil ccmpaction, organic matter,
atc.)

R33 don't know
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