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The Adoption of Two Farffi Practices 

In a Central Iowa Community1 

BY GEORGE M. BEAL AND EvEREIT M. ROGERS~ 

One of the salient characte1istics of modern Ameri
can agriculture is its rapidly changing technology. 
New practices and techniques are constantly being 
developed by research agencies. Society benefits from 
these research findings , however, only to the degree 
that they are diffused to and used by farmers. 

One of the important problems inherent in a rapidly 
changing economy is that of effectively communi
cating scientific information to the potential user of 
that information. Much research has been done in 
recent years to determine the nature of the process by 
which new ideas and practices are diffused from their 
source of origin to ultimate use. The research pres
ently reported is built upon the base of these past 
findings. It is assumed that clearer understanding of 
this process of communication will result in the more 
rapid, effective and efficient diffusion of ideas so 
that both farmer and society as a whole will benefit 
to a greate1: extent from technological research find
ings. Thus, the findings from these studies should 
have significance, not only to agricultural research 
workers and to farmers , but also to the many mass 
media communicators, government "change agents" 
and commercial concerns and tl1{~ir agents , salesmen 
and dealers . 

The pmpose of this publication is to report findings 
from a study of the adoption of two new farm 
practices in a central Iowa community. The basic 
framework for this study was developed from a 11e
vievv and synthesis of the previous research studies 
by rural sociologists.3 

More specifically, this report deals with: ( 1 ) the 
stages in the adoption process ( awareness, informa
tion, application, tiial and adoption); ( 2 ) sources of 
information used by farm ers at the different stages; 
( 3 ) the rate of adoption over time; ( 4) the interrela
tionships b etween time of awareness, trial and adop
tion, and the time lags b etween these several stages; 

1 Project 1236, Iowa Agricultural and Hom e Econom ics Experllnent 
Station. 

2 George M. Beal is professor of rural sociology, Deparhnent of Economics 
and Sociology, Iowa State University. Everett M. Rogers was instruc tor 
and research assoc iate in rura l sociology at Iowa State University at 
the tim e of this study and is now assistan t vrofessor of rura l sociology, 
Ohio State University, Columbus , Ohio . 

• Subcommittee for the Study of Diffusion of Farm Practices, North 
Central Rural Sociology Committee. H ow farm people accept new ideas. 
Iowa Coop. Ext. Serv. Special R eport 15. 1955. F or a summary and 
synthesis of much of this research see: George M. Beal and Joe M. 
Bohlen. The diffusion process . Iowa Coop. Ext. Serv. Special Report 
18. 1957. 

and ( 5) personal, social and economic characteristics 
of the adopter categories ( innovators, early adopters, 
early majo1ity, late majority and laggards ). 

THE PRACTICES STUDIED 

The two new farm practices examined are the use 
of 2, 4-D spray for field weed control and the feeding 
of antibiotic feed supplements to hogs. These 
practices were selected because of their importance 
to Iowa agriculture and because the majority of farm
ers had adopted them within the 10-year period pre
ceding the study. Because of their fairly recent inno
vation, it was believed that farm operators would be 
able to recall certain information about the process 
by which they adopted these practices. 

The w eed spray, 2,4-D, was first available to Iowa 
farmers in 1945 and was recommended by the Co
operative Extension Service in Iowa at about that 
time. It was a major departure from existing practices 
in that it involved the use of chemicals in the con
trol of weeds. The adoption of this practice usually 
required the purchase of a major piece of new equip
ment, a power sprayer. Some Iowa farmers had al
ready secured a power sprayer for conti·ol of corn 
borers. 

Most commercial feed companies were offering 
swine feeds containing antibiotic supplements by 
1949. The main advantages of this new livestock 
practice we.re an increase in rate of gain and a de
crease in sickness and death losses. For most farmers, 
the adoption of antibiotics did not mean the purchase 
of new equipment. Most farmers were already feeding 
commercia] prntein supplements to their swine. The 
inclusion of antibiotics as a part of a feeding program, 
however, was new and different to many farmers. 

THE LOCALE AND SAMPLE 

Interviews were conducted in 1955 with the 148 
farm operators residing in a ti·ade area community in 
central Iowa. The authors of this publication make no 
claim that the findings may be applied to all Iowa 
farmers. Rather, a brief description of the community 
that was studied will be presented so that the reader 
may determine the degree to which he believes these 
findings may be generalized to his own situation. 
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The population of the village center was 420 in 
1950. The ag1iculture is predominately "com-hog" 
farming. This area is a prosperous, highly com
mercialized farming area. A vocational agriculture 
department, the county extension agencies are avail
usual number of other ag1icultural agencies are avail
able. Most farmers subscribe to several farm papers 
or magazines, and most farm homes contain a radio 
and television set. There is easy access to a variety of 
types of communication devices carrying news of im
provements in agricultural technology. 

MAJOR CONCEPTS AND DEFINITIONS 

STAGES rn THE ADOPTION PROCESS 

A study of the adoption of a new farm practice is 
essentially a study of individual decision-making. The 
process by which a farmer becomes aware of, gathers 
information about and decides to use or not to use a 
new farm practice is called the adoption process. 
Recent research has indicated that this adoption pro
cess is empiiically valid. 4 Evidence wa.-; secured to 
show that the five stages are recognized by most of 
the individuals passing through the adoption process. 

The five stages have been labeled: Awareness, In
formation, Application, Ti"ial and Adoption. The type 
of behavior at each of the stages is as follows: 

l. Awareness Stage. At this stage the individual is 
initially exposed to the new idea or practice. He learns 
of the existence of the new practice but lacks details 
about it. The motivation to seek additional informa
tion about the new practice may not yet be created. 

2. Information Stage. At this stage the individual 
is motivated by his curiosity and interest, or by some 
outside influences to seek additional information 
about the new practice. The individual is attempting 
to get general information about the new idea and to 
relate the new idea to his past experiences and know
ledge. 

3. Application Stage. The individual is concerned 
with applying the new practice to his own situation 
at this stage. This stage might be called a "mental 
trial." The relative advantages of the new practice 
over other alternatives are considered. The decision 
to try or not to try the new practice is made. 

4. Trial Stage. The individual is motivated to actu
ally try out the new practice in his own situation at 
this stage. The answers to the specific questions of 
how, when, where and how much are sought by the 
individual from the various ' information sources. The 
bial is usually performed on a small scale. 

5. Adoption Stage. The decision is made ' at this 
stage either to continue use of the new practice or to 
discontinue its use. The thought process at the adop
tion stage includes mainly the evaluation of the tiial. 

• George M. Beal, Everett M. Rogers and Joe M. Bohlen. Validity of 
the concept of stages in the adoption process . Rnral Soc. 22: 166-168. 
1957. For another study with generally similar findings see : James Copp, 
Maurice L . Still and Emory J . Brown. The function of information 
sources in the farm practice adoption process . Rural Soc. 23 :146-157. 
1958. 
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The five stages in the adoption process will be used 
as a framework throughout this publication. 

D EPL'<ITIONS OF TERMS 

Many of the terms used in this publication may not 
be completely familiar to the reader or may have an
other or an ambiguous common usage. 

1. Farm prf!,Ctices are sometimes refo~:red to also 
as innovations, new farm practices, improved farm 
practices and recommended farm practices. In the 
more rest.Iicted usage of this publication, a new farm 
practice is regarded as synonymous with a new idea. 
The new practices are generally new ways or methods 
of agricultural technology. Many require the purchase 
of a new type of product. These farm practices are 
"new" in that they are usually of fairly recent develop
ment and are "new" to the farmer-user, although they 
may not be new to the research worker or the change 
agents concerned. 

2. Adoption of a farm practice is defined as the 
continued usage of a practice. In terms of time, adop
tion takes place at the point in time when the farmer 
has decided that he is satisfied with its use and will 
continue to use the practice in the next decision
making period. 

3. The diffusion process is the process by which a 
new idea or practice is communicated from its source 
of invention or development to its ultimate users or 
adopters . In the case of most farm practices, the point 
of origin is usually with agricultural scientists at agri
cultural colleges or commercial concerns. The users 
are the farmers . 

4. The adoption process is the mental process 
through which an individual passes as he adopts a 
new practice. This process has been desciibed as a 
series of steps or stages which an adopter goes 
through in learning about and deciding to adopt a 
new farm practice. 

The adoption process is one that centers a.round 
the individual adopter's thought patterns and actions, 
while the diffusion process deals with the flow of 
ideas through various communications channels and 
social systems to potential adopters. 

5. Communication agencies are the individuals, 
organizations, and media which transmit the informa
tion about the new practice to the farmers. In this 
publication, these communication agencies are also 
referred to as diffusion agencies, communication de
vices and sources of information. 

6. Change agents are the representatives of organi
zations and agencies such as county agents, teachers 
and sales people whose job it is to communicate 
information about the new practices to potential users 
and to secure change in these people through their 
adoption of new practices. 

7. The adoption period is the time which is re
quired for the adoption of a new practice to take 
place. It is empirically measured by the number of 
time units ( years, months or weeks) that an individu
al requires to pass from the awareness stage to the 



adoption stage; i.e., through the adoption process. The 
adoption pe1iod has been refe1Ted to as the decision 
period, deliberation period and time lag by other 
authors. 

CATEGORIZATION OF THE SOURCES OF lNFORMATlON 

For the purpose of this publication the various 
sources of information are categorized on two 
different bases. One categorization results in four 
types of sources of information: mass media, agri
cultural agencies, commercial sources and informal 
sources ( such as relatives, neighbors and friends). 
The method of categorization is similar to that used 
by other rural sociological research workers. 

Included in the category of mass media are: farm 
magazines, farm papers, newspapers, radio and tele
vision. Included as agricultural agencies are the fol
lowing sources of information: direct contact with 
Iowa State University, extension service or county 
agent, state ag1iculture college bulletins, Farm 
Bureau, 5 high school vocational agriculture, adult 
evening or young farmer classes, 4-H clubs, Veterans 
On-Farm Training, Soil Conservation Service and the 
Agricultural Stabilization and Conservation Service. 

Commercial communicating agents include : feed 
dealers, door-to-door salesmen, commercial sprayers, 
printed directions on sacks or containers, implement 
dealers, commercial circulars and veterinarians. The 
informal informational souroes are: relatives , friends, 
neighbors, former employers, landlords and farm 
managers . 

The other method of categorization was on the 
basis of "personal" and "impersonal" sources of in
formation . Personal sources of information are defined 
as those communication contacts which involve a 
direct face-to-face exchange between the communi
cator and the communication receiver ( the farmer, 
in the present study) . Included in the category of 
personal souroes of information are: relatives, friends, 
neighbors, landlords, former employers, farm mana
gers, door-to-door salesmen, implement dealers, 
vete1inaiians, direct contact with Iowa State Univer
sity, county agents, vocational agriculture teachers, 
veterans' teachers and meetings such as 4-H, Farm 
Bureau, etc. 

The category of impersonal sources of information 
includes: farm magazines, newspapers , radio, tele
vision , state college bulletins, printed directions on 
sacks or containers and commercial circulars. 

When comparing personal and impersonal sources 
of information, some of the important characteristics 
of personal sources are : 

1. Two-way communication is possible in that the 
communication receiver may secure clarification or 
additional info1mation from the communicator. 

2. The message can be aimed more accurately and 
specifically because the target is a more limited com
munication audience. The information may be tailored 
to fit the communication receiver's situation . 

3. Conviction may often be secured because "influ-

is Although the Cooperative Extens ion Service in Iowa and the Iowa 
Farm Bu reau Federation were legally se1Jarated jn 1954, m any farmers 
still referred to the extension service as "Fann Bureau." 

encing" ( in addition to information-giving ) may oc
cur. 

4. Personal infQrmational sources can't be as easily 
"turned off" as can the impersonal communicating 
agents such as the mass media. The intended com
.munica tion receiver may often lack interest in the 
subject or even actively resist exposure to the in
fo1mation ; hence, it frequently happens that imper
sonal communications never reach their intended re
ceivers. 

5. Personal sources are generally more readily avail
able for the "information seeker." The farmer who is 
actively seeking additional infonnation about some 
new farm practice may be more likely to seek personal 
sources. These can usually be located more easily; 
e.g., a neighbor or friend or agricultural agency rep
resentative can usually be sought. A television pro
gram or a past issue of a farm magazine, however, 
may be difficult to locate. 

Both the four-way catego1ization ( mass media, 
commercial , agiicultural agency and info1mal sources ) 
and the personal-impersonal categorization will be 
used in this publication to analyze the sources of in
formation used by farm operators at each of the stages 
in the adoption process. Certain informational somces 
which could not be catego1ized as outlined were 
grouped in two residual categories. One category, 
"self," was used to include such responses as "myself," 
"my own experience" and "my own trial." The other 
category is composed of responses such as "don't 
know," "no answer," etc. This catego1y has been 
labeled "no response." 

In summa1y , we have categorized the sources of 
information into four functional categories : mass 
media, agricultural agencies, commercial sources and 
informal sources. 

Another classification of somoes of information is 
on the basis of whether each source is personal m im
personal. When combined with the first four func
tional categori-es, we form six categories: mass media
impersonal, agricultural agency-impersonal, agricul
tural agency-personal , commercial-impersonal, com
mercial-personal and informal-personal. These cate
gories of information sources are used in the remain
der of this report. 

SOURCES OF INFORMATION AT THE 
DIFFERENT STAGES 

A general findin g from past adoption research is 
that the various sources of information play roles of 
differing importance at the different stages in the 
adoption process.6 For example, it has been reported 

o For a general summarization of these fi nd ings see th e publication 
by the Subcommittee for the Study of Diffusion of Fam, Practices, 
North Central Rtual Sociology Committee, op . cit. More deta il ed findings 
may be foun d in : E ugene A. Wilkening . Adoption of improved farm 
p ractices . N. C. Agr. Exp. Sta. Tech . Bul. 98. 1952. pp. 15-34.; H erbert 
F. Lionberger. Infonnation-seeking h abits and characteristics of farm 
operators. Missouri Agr. E ,-p. Sta. Res . Bui. 581. 1955. p. 34.; Eugene 
A. Wilkening . Sources o f h1fonnation for improved farm practices . Rural 
Soc. 15: 21. 1950 .; Marvin A. Anderson. In fonn ational sources ilnportan t 
in the acceptance an d use of fertilizer in Iowa. Iowa State College in 
cooperation w ith Tennessee V alJ ey Authority, KnoxvilJ e, Tem1essee. 
Report P 55-1. 1955. p. 6 .; and Bryce Ryan and Neal Gross . Acceptance 
and d iffus ion of hybrid con1 seed in two Iowa communities . Iowa Agr. 
Exp. Sta. R es. Bui. 372. 1950. p. 685 . 
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from most research studies that the mass media are 
the most important source of information at the aware
ness stage and are of relatively less importance at the 
later stages of the adoption process. 

The data analyzed in this report were gathered in 
the fi eld survey described earlier. The field schedule 
used in this study included questions as to where the 
farmers obtained their information at each of the five 
stages of the adoption process for both of the practi
ces. The stages were: awareness, information, applica
tion, trial and adoption. The questions actually asked 
to determine the sources of information at each of 
these stages were as folJows: ( 1) Awareness. Where 
or from whom did you first hear about the use of 
antibiotics ( or 2,4-D)? ( 2) Information. After you 
first heard about antibiotics ( or 2,4-D ), where or from 
whom did you get additional, more detailed informa
tion about antibiotics ( or 2,4-D)? ( 3) Application. 
After you had enough info,rmation to know quite a 
lot about antibiotics ( or 2,4-D ), where or from whom 
did you get the information that helped you decide 
whether or not to actually try it on your own farm ? 
( 4) Trial. After you decided to b·y out antibiotics 
( or 2,4-D ) on your own farm, where or from whom 
did you get the most information or help on how much 
to use? ... how to apply? ... how to use? ... where to 
get it? .. . and the kind to use on your own farm? ( 5 ) 
Adoption. After you once b·ied antibiotics ( or 2,4-D) 
on your farm, how did you decide whether or not 
to continue using and actually adopt it? 

In addition, each farmer was asked to give the dates 
at which he became aware of antibiotics ( or 2,4-D) , 
first tried it out, and adopted it. 

The responses to the previous questions indicate 
that different sources of information were used at each 
stage in the adoption process. Tables 1 and 2 show the 
sources of infonnation used at each stage for each 
practice. 

If the assumption is made that the community of 
study is a sample from a universe of other communi
ties with similar characteristics, then the utilization 
of statistical methods is justified . When the "no infor
mation" and "no response!' categories and the adoption 
stage are dropped from the analysis ( because of an in
sufficient nurn her of cases in certain cells), a highly 
significant Chi Square is found for both 2,4-D weed 
spray and antibiotics. The sources of information for 
both practices varied, by adoption stage, more than 
could result from chance alone. 7 In other words, real 
differences exist as to information sources at the adop
tion stages. 

The specific sources of information that were most 
important at each stage in the adoption process 
( tables 1 and 2) may be summarized as follows: 

l. At the awareness stage, mass media were men
tioned most frequently . Informal sources played their 
least important role at this stage. 

-. In the case of 2,4-D spray ( table 1 ), Chi Square is 136 .99, which 
'is far more than the 21.67 required for significance at the !-percent 
1evel with nine degrees of freedom. It should be poin ted out that one 
•cell contajned only two cases . This cell's minor con tribution to the total 
-Ch i Square, however, did not greatly affect the conclus ion th at the 

ources of inforn1ation varied by ad.or,tion stage more th an could result 
from chance alone. 

In the case of the adoption of antibiotics ( table 2 ) , Chi Square is 
'93.94, which is far more than the 21.67 required for significance at the 
1-percent level with nine degrees of freedom. 

(3 

TABLE 1. SOURCES OF INFORMATION AT EACH STAGE IN 
THE ADOPTION OF 2,4-D WEED SPRAY. 

Categorized Adoption stages 
source of Awarenes, Information Application Trial Adoption 

infonnation No. % No. % No. % No. % No. % 

Mass med ia 65 51 33 25 19 15 2 2 
Agricultural 
agency 27 21 27 21 18 14 12 9 4 3 
lnfonn al 

sources .. 26 20 39 30 53 41 34 26 2 2 
Commerc ial 

sources 8 6 23 18 22 17 59 46 1 1 
Self 2 2 5 4 9 7 120 93 
No response 3 2 5 4 12 9 13 10 2 2 
Total numbe~: 129 129 129 129 129 
Total percen t . 100 100 100 100 100 

TABLE 2. SOURCES OF INFORMATION AT EACH STAGE I N 
THE ADOPTION OF ANTIBIOTICS. 

Categorized Adoption stages 
source of Awareness ln.fonnation Application Tr ial Adoption 

i.nforn1ation No. % No. % No. % No. % No. % 

Mass media 52 49 37 35 17 16 3 3 
Agriculhua.l 

agency 20 19 19 18 13 12 7 7 
Informal 

sources 
Commercial · 

9 8 15 14 22 21 14 13 1 1 

sources 26 24 35 33 54 50 72 67 
Self 3 3 101 94 
No re~1;~1~s~ · 1 1 1 1 8 7 5 5 
Total numbe~: 107 107 107 107 107 
Total p ercen t . 100 100 100 100 100 

2. At the information stage, there was a more equal 
importance of each of the four categories of infonna
tion sources. 

3. At the application stage, one category of sources 
of information was mentioned by over 40 percent of 
the respondents - informal sources in the case of 
2,4-D weed spray, and commercial sources in the case 
of antibiotics. 

4. At the b-ial stage, commercial sources were men
tioned most frequently. 

5. At the adoption stage, the individual's satisfac
tion with the trial was by far tl1e most important 
"source" of information. 

The categorized sources of infonnation for the two 
farm practices show a number of general trends 
through the five stages ( tables 1 and 2 ). 

l. The importance of mass media sources decreased 
from the awareness to the adoption stage. 

2. The importance of informal sources increased 
from the awareness to the application stage and then 
decreased through the trial and adoption stages. 

3. The importance of commercial sources increased 
from the awareness through the trial stage. 

4. Agricultural agency sources of information were 
most important at the awareness stage, then tended to 
decrease through later stages. 

Commercial sources of information were more im
portant in the case of antibiotics at all stages in the 
process than in the case of 2,4-D weed spray. 

PERSONAL AND IMPERSONAL SOURCES OF l "'FORMATTON 

On the basis of the categorization of personal and 
impersonal sources of information, we might expect 
certain information sources to be of different im
portance at the different adoption stages. 

Two-way communication is one characteristic of 
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FIG. I. PERSONAL ANO IMPERSONAL INFORMATION AT 
EACH STAGE IN THE ADOPTION OF 2,4-0 
WEED SPRAY. 

personal informationai sources. This type of communi
cation would allow questions of evaluation and of 
clarification to b e asked and answered. This would 
p robably be most important at the application stage, 
,,vben the farm er is attempting to decide whether or 
not the new farm practice will apply to his farming 
sihiation . Past research workers have generally fom1d 
neighbors, hiends and other personal sources to b e 
most important at this stage. 

At the awareness stage, the farmer may not be ac
tively seeking information because he may not know 
of the existence of the new practice. His exposure at 
this stage may be quite by accident. Impersonal in
formational sources, with their wide range of coverage 
and high degree of chance or accidental contact with 
the receiver, would be more likely to be important at 
the awareness stage. 

Personal and impersonal sources of information 
did seem to be used in varying degrees at the dif
ferent stages in the adoption process. This is indi-
·atecl in figs . 1 and 2. The somces of information for 

both 2,4-D weed spray and antibiotics varied, by 
adoption stage, more than could result from chance 
alone. 8 

A general trend for both farm practices, was for 
personal sources of information to be most important 
at the application stage and least important ( when the 
adoption stage is dropped from the analysis) at the 
awareness stage. Personal souroes were more impor
tant than impersonal sources at all but the awareness 
stage. Impersonal sources were most important at the 
awareness stage. 

A COMBINED FUNCTIONAL AND PERSONAL-IMPERSONAL 

ANALYSIS 

In addition to categorizing all sources of informa
tion on a personal-impersonal basis, it was possible 
to subdivide each of the functional categories of com-

"' In the case of 2 ,4-D weed spray, C hi Sq uare is 31.54 which is rnore 
than th e 11.34 required for significance at the 1-percent level with 
three d egrees of freedom. In th e case of antibiotics, Chi Square is 12.66 
v.,· hich is more than the 11.34 required for significance at the 1-percent 
level. 
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FIG . 2 . PERSONAL AND IMPERSONAL INFORMATION AT 
EACH STAGE IN THE ADOPTION OF ANTIBIOTICS. 

mercial and agriculhu·al agency somces as to personal 
or impersonal. For example, agricultural agency 
somces were divided into personal and impersonal 
subcategories. The former would include, for example, 
direct personal contact with the county agent or voca
tional agriculture teacher, and the latter would ii1-
clude extension service bulletins and pamphlets. A 
subdivision of mass media and informal categories 
could not be made because mass media sources are 
totally impersonal, and informal sources are complete
ly personal. Hence, six categories of information 
sources resulted, in addition to "self" and "no re
sponse" categories . 

Tables 3 and 4 present the importance of each of 
these categories of information by stage in the adop
tion process for both farm practices. 

It appears ( tables 3 and 4) that agency-impersonal 
sources are more important than agency-personal 
sources at the infonnation stage for both practices. 
At the other stages, however, there is no consistent 
trend for impersonal agency sources to be more or 
less important than agency-personal sources. 

Commercial-personal sources are more important 
than commercial-impersonal sources at the informa
tion and application stages. Greatest use of commei·
cial sources of information is made at the trial stage 
where both commercial-personal and commercial-im
personal sources are used but differ by practice; im
personal being more important for 2,4-D, and personal 
more important for antibiotics. The commercial
impersonal sources at the trial stage wern mainly in
structions accompanying the product. This finding 
suggests that commercial-impersonal sources play an 
important role when the farmer is deciding upon the 
specifics of how to use the new product and whe n to 
llSe it. 

Perhaps farmers place a low degree of credibility 
in commercial-impersonal somces at the information. 
and application stages because they are aware that the 
company is trying to sell a product. When this in
forma tion is personalized tlu-ough a dealer or sales
man, however, it may be more acceptable to the farm
er. The relative importance of commercial-personal 
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TABLE 3. SOURCES OF INFORMATION AT EACH STAGE IN TABLE 4. SOURCES OF INFORMATION AT EACH STAGE IN 
T HE ADOPTION OF 2,4-D WEED SPRAY. THE ADOPTION OF ANTIBIOTICS. 

Categorized Adoption stages Categorized Adoption stages 
ource of Awareness Information Application Trial Adoption source of Awaren~s Inionn a tion Application Trial Adoption 

information No. % No. % No. % No. % No. % infonnation No. % No. % No. % No. % No. % 

Mass media- Mass media-
in1personal 65 51 33 26 19 15 2 2 iJnpersonal 52 49 37 34 17 16 3 3 0 

Agency-
personal 14 11 7 5 9 7 8 6 

Agency-
personal 5 5 7 7 3 3 1 1 0 

Agency- Agency-
impersonal 13 10 20 15 9 7 4 3 4 3 impe rsonal 15 14 12 11 10 9 6 5 0 

Informal- Infomrnl-
personal .. 26 20 39 30 53 41 34 26 2 2 personal 9 8 15 14 22 21 14 13 1 1 

Commercial- Corn rn ercial -
personal 

Commercial ..:.. · · 
7 5 19 15 19 15 23 18 1 1 person al 

Commerc ial ..:_ · · 
25 23 33 3 1 36 33 4 1 38 0 

impersonal 1 1 4 3 3 2 36 28 impersonal 1 1 2 2 18 17 31 30 0 
Sell 0 2 2 5 4 9 7 120 92 Sell 0 0 0 3 3 101 94 
No response 3 2 5 4 12 9 13 10 2 2 No response 0 1 1 1 1 8 7 5 5 
Total • • 129 100 129 100 129 100 129 100 129 100 Total 107 100 107 100 107 100 107 100 107 100 

TABLE 5. NUMBER OF 
YEAR. 

FARM OPERATORS AT THE AWARENESS, TRIAL AND ADOPTION STAGES FOR 2,4-D WEED SPRAY BY 

Year Awareness stage Trial stage Adoption stage 
Number Cumulative Cumulative Number Cumulative Cumul ative Number Cun1ulative Cumulative 

number % number % number % 

1944 5 5 3.9 0 0 0 .0 0 0 0.0 
1945 ... ....... : 15 20 15.9 7 7 5.6 5 5 3.9 
1946 12 32 25.4 7 14 11.2 7 12 9.3 
1947 ............ 27 59 46.8 14 28 22.4 13 25 19.4 
1948 ...... .... .... 20 79 62.7 20 48 38.4 18 43 33.3 
1949 ..... 14 93 73.8 16 64 51.2 9 52 40.3 
1950 .. 22 115 91.2 20 84 67.2 26 78 60.5 
1951 6 121 96.0 14 98 78.4 15 93 72.1 
1952 4 125 99 .2 15 113 90.4 15 108 83.7 
1953 1 126 100.0 3 116 92.8 6 114 88.4 
1954 0 126 100.0 7 123 98.4 7 121 93.8 
1955 . . . . . . . . . . 0 126 100.0 2 125 100 .0 8 129 100.0 

Total• ..... 126 125 129 
0 Totals fo r the three stages differ because data were not obtained from three adopters as to their time of awareness and four adopters as to 
their tim e 
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Fig. 3. Cumulative percentage of farm operators at the awareness, trial and adoption stages for 2,4-D weed spray by year. 
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sources of information should be of interest to com
mercial change agents. Theil- role as an important 
sow·ce of information increases from awareness to 
bial . The role of the dealer, salesman and other com
mercial change agents is one that merits further inten
sive research. 

THE NORMAL ADOPTIO CURVE 

Most change agents recognize that new ideas and 
practices are not adopted by all individuals at the 
same time. The tendency to be late rather than an 
early adopter of a new idea is probably a reflection 
of a pattern of characteristics of the individual who 
indicates a tendency to be resistant to technological 

TABLE 6. NUMBER OF FARM OPERATORS AT THE AWARENESS, 

Year Awareness stage 
Number Cumulative Cwnu1ative N umber 

nwnber % 

1941 1 1 1.0 0 
1942 0 1 1.0 0 
1943 0 1 1.0 0 
1944 4 5 4.8 0 
1945 1 6 5.7 4 
1946 .. . . .. .. . . ' 4 10 9.5 3 
1947 5 15 14.3 1 
1948 6 21 20.0 6 
1949 . 10 3 1 29.5 1 
1950 . 29 60 57.1 10 
1951 .... 19 79 75.2 22 
1952 ... 19 98 93.3 18 
1953 . .. 5 103 98.1 15 
1954 ..... 2 105 100.0 10 
1955 0 105 100.0 4 

Total• ... . .. ... . .. 105 93 

change. Findings from past studies indicate that these 
later adopters of new practices generally tend to read 
fewer magazines and bulletins, have smaller sized 
farms and belong. to fewer formal organizations. 

Past findings also indicate that the adoption of a 
new farm practice follows a bell-shaped curve over 
time. This type of distribution is "S" shaped when 
plotted on a cumulative basis. There is first a slow, 
gradual rate of adoption, then a more rapid rate of 
adoption and, finally, a leveling off in the rate of 
adoption. 

If adoption curves are not only bell-shaped but 
also normal, it would be possible to predict the 
amount of time necessary for complete adoption as 
soon as 50 percent of the farmers in a population have 
adopted. 

TRIAL Al'<D ADOPTION STAGES FOR ANTIBIOTICS BY YEAR. 

Trial stage Adoption stage 
Cumul ative Cumulative Nurn ber Cumulative Cumulative 

number % number % 

0 0.0 0 0 0 .0 
0 0.0 0 0 0.0 
0 0 .0 0 0 0 .0 
0 0.0 0 0 0 .0 
4 4.3 I 4 3 .8 
7 7.5 3 7 6.7 
8 8.6 1 8 7.6 

14 15.1 6 14 13.3 
14 15.1 1 15 14.3 
24 25.8 9 24 22.9 
46 49.5 18 42 40.0 
64 68.9 25 67 63.8 
79 84.9 21 88 83.8 
89 95.7 5 93 88.6 
93 100.0 i2 105 100.0 

105 
0 Totals for the three stages differ because data were not obtained from 12 adopters as to their time of trial. 
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There is some reason to expect that the time distri
bution over which farmers become aware of a new 
practice would also be bell-shaped and perhaps nor
mal. The same might be said of the time at which 
farmers try out a new practice ( the trial stage). 

To determine the normalcy of the awareness , h·ial 
and adoption distributions, the 148 farm operators 
in the study were asked: ( 1) When did you first hear 
about the use of antibiotics (or 2,4-D )? (2 ) When 
did you first decide to try out antibiotics ( or 2,4-D ) 
on your O\VTI farm? ( 3) When did you decide to con
tinue using antibiotics ( or 2,4-D ) and actually adopt 
it? 

Table 5 shows the number of fann operators who 
went through the awareness, trial and adoption stages 
in adopting 2,4-D weed spray each year. These same 
data are shown in fig. 3 on a cumulative basis. A 
normal frequency curve would appear as an "S
shaped" or ogive distribution when plotted on a cumu
lative basis. 

Tabl e 6 shows the number of farmers who passed 
through the awai-eness, trial and adoption stages in 
adopting antibiotics by year. These data are shown on 
a cumulative basis in fig. 4. 

It can be seen that the time distributions for aware
ness, hial and adoption for both 2,4-D and antibiotics 
are essentially S-shaped. On a frequency, rathe:r than 
a cumulative basis , these six distributions would ap
pear to be bell-shaped. This would mean that, at 
first, only a few farmers become aware of ( or try out 
or adopt ) a new practice; then more and more farmers 
pass through the particular stage ( awareness, trial or 
adoption) each year until half of the farmers , are 
aware. The number each year then decreases with 
each succeeding year. 

Although it has been shown that these dishibu tions 
are bell-shaped, it has not yet b een determined if 
they are also normal. A statistical method called the 
Smirnov goodness of fit test was used to determine 
the probability that the six disb·ibutions were normal. 
The 2,4-D distributions for awareness , tiial and adop
tion ( fig. 3) were all found to be normal.9 The 
disb·ibution of the number of farm operators b·ying 
antibiotics by year ( fig. 4 ) was found to be normal . 

The awareness and adoption disbibutions for anti
biotics, however, were found to deviate significantly 
from normality, although they approached normali
ty_10 

THE ADOPTION PERIOD 

From the time lag appearing b etween the curves 
in figs. 3 and 4, it can be seen that a certain amount 

11 F or the 2 ,4-D spray awaren ess distribution, the m ax.in,um d eviation 
from n onn ality is 14.45 ( in 1949 ) which is less than the a llowable 
deviation of 15.27 at the 5 -percent Jeve1 of significance . Th e m aximum 
deviation from nonn a]jty is 3.54 for the 2 ,4-D spray trial curve which 
is much less than the 15.20 allowable at tbe 5-percent level. F or the 
2 ,4-D spray adoption distribution, maxjmum deviation from nonnality 
is 12.49 ( in 1949 ) which is less than the allowable deviation of 15.43 
a t the 5-percent probabili ty. 

1 ° For the antihiotics awareness distribution, th e m aximum deviation 
from norm ality is 23 .18 ( in 1949 ) which is more than the allowable 
d eviation of 16.70 at the !-percent leve l of probability. The trial 
distribution for antibiotics is not sjgnificantJy different from a nonn aJ 
distribution. Maximum d eviation is 10.50 ( in 1951 ) which is less th an 
the 12.54 allowable at the 5-percent level. F or the antibiotics aware
ness distribution , maximum d eviation is 18.93 ( in 1950) whjch is 
more than the 16.70 allowable a t the !-percent level of significance. 

10 

TABLE 7 . AVERAGE TlME PERIODS HEQ UIRED, IN YEARS, 
FOR T WO FARM PRACTICES. 

Period 
Average tim e 

required 
2,4 -D sp ray 

Awaren ess-trial period . . 1.58 
Tri al-adoption period . . . . . . . . . . . . . . . . . 0.48 
Adoption pe riod ( aw areness to ad option ) .. 2 .06 

A verage tim e 
required 

antibiotics 

1.43 
0.18 
1.6 1 

of time is required on the average for an individual to 
pass through the five stages from awareness to adop
tion. This period required for an individual to 1n ss 
from the awareness to the adoption stage is termed 
the adoption period. 

Fa.rm operators seem to vary widely as to the length 
of time required for the adoption process to take place. 
In this study, for example, some farmers reported that 
they adopted a new practice within 1 year of the time 
at which they first became aware of its existence. Oth
er farmers reported an adoption process of 10 year> 
from awareness to adoption. The length of the adop
tion period would seem to offer some measure of the 
degree to which an individual was reluctant or resis
tant to make technological changes; i.e., to adopt new 
farm practices. 

D ata were available from each farm operator as to 
the length of the adoption period ( year of adoption 
minus year of awareness ) , the awareness-b·ial period 
( year of b·ial minus year of awareness ) and the triaL 
adoption period ( year of adoption minus year of h·ial ) 
for both new farm practices. The average number of 
years required for each of these time periods is shown 
in table 7. 

l N TERRELA TIONSHIPS 

An attempt was made to detennine the relationships 
bet~·een these different periods. The correlation coef
ficients between the awareness-trial period and the 
trial-adoption period were computed for both fann 
practices. It might be expected that an individual 
who was reluctant to try out a new farm practice ( a 
long period from awareness to trial ) would also be 
reluctant to adopt the new practice after b·ying it. 

In the case of 2,4-D weed spray, there is not a signif
icant relationship between the length of the aware
ness-bial period and the length of the trial-adoption 
period. 11 J n the case of the adoption of antibiotics, 
however, there is a significant relationship.1 2 This 
would mean that farmers who require a longer period 
to pass from the awareness to the b·ial stage also re
quire a longer time period to pass from the trial to the 
adoption stage. 

The correlations for both 2,4-D weed spray and 
antibiotics , were very low, suggesting that these 
two time periods in the adoption process -- the 
awareness-trial period and the b·ial-adoption period 
- may not be very closely related. For this reason , 

11 Corre lation is - 0.117 which is less th an the 0 .176 required for the 
relationship to be significantly different from zero at the .5-percent 
level when N=l25. 

" Correlation is + 0.210 whfoh is more than th e 0.195 required for the 
relationship to be s ignificantly different from zero at the 5-percent 
level when N= 9 7 . 



it might b e concluded that the total adoption period 
(awareness-adoption ) is the best single index of re
luctance to adopt .a new farm practice. The nvo com
ponent parts of this adoption period, the awareness
trial period and the trial-adoption period, were not 
themselves intenelated to .any high degree. 

It was hypothesized that those adopters with a 
shorter number of years required for the adoption 
process would be less conservative in nature and less 
reticent to make changes in their farming enterprises. 
These same individuals would be likely to be quicker 
to adopt new farm practices ( i. e., adopt at an earlier 
date) . It was expected that a positive relationship 
would b e found benveen the year in which a farmer 
adopted a farm practice and the number of years that 
would b required for him to move from the aware
ness to the adoption stage. In other words, it was ex
pected that the later the year of adoption, the great
er the time lag bet\,veen awareness and adoption. 

In the case of both 2,4-D weed spray13 and anti
biotics, this relationship is highly significant. 14 As 
expected , the farm operators who were the first to 
adopt these two farm practices required fewer years 
to pass through the adoption process from awareness 
to adoption. 

AWARENESS DATE AND LENGTH OF THE ADOPTION 
PERIOD 

Adopting a farm practice is "purposive" behavior 
on the part of the individual. It is planned behavior 
and, as such, the date of adoption is not a chance or 
random occurrence. Adoption behavior may reflect 
certain aspects of the individual's personality, at
tih1des and values. 

An individual , however, may become aware of a 
new farm practice quite by accident. It may b e "non
pmposive" behavior. For example, a farmer may just 
happen to learn of 2,4-D weed spray while watching 
his television set, listening to his radio, or while 
reading a farm publication . The data that were pre
sented in tables 1 and 2 offered evidence of the pre
ponderance of mass media sources of information at 
the awareness stage. 

On the basis of this reasoning, it is not expected 
that the number of years required for an individual 
to pass through the five stages of the adoption pro
cess would be highly related to the date at which 
he became aware of the practice. This was found to 
be the case for both 2,4-D spray and antibiotics. The 
relationship between date of awareness and the num
ber of years required for the adoption pe riod is 
lower than the similar relationship benveen date of 
adoption and the number of years required for the 
adoption period in the case of 2,4-D weed spray.1 5 

13 Correlation is + 0.627 which is m ore than the 0.230 required for the 
relationship to be significan tly different from zero at th e I-percent 
level when N = l26. 

" Correla tion is + 0.421 which is more th an th e 0.254 required for the 
relationship to be significantly different from zero at the !-percent 
level wh en N= l04 . 

15 Correlation hetween elate of awareness and length of the adoption 
period for 2 ,4-D weed spray is + 0.210, while the corre lation be tween 
date of ad option and length of the adoption period is + 0 .627. 

The findings were similar in the case of antibiotics.1 " 

These findings for both farm practices are consis
tent with om p~oposition that awareness behavior 
tends to be nonpurposive or accidental, while adoption 
behavior is pmposive or planned. 

For both 2,4-D weed spray and antibiotics, how
ever, there is a significant relationship between aware
ness date and the length of the adoption pe1iod. A 
partial explanation of this finding may possibly be 
found in the re:lationship that exists benveen date of 
awareness and date of adoption. Adoption certainly 
cannot take place until the individual is aware of the 
new farm practice. A highly significant relationship 
was found between 2,4-D weed spray awareness and 
adoption dates17 and also between antibiotics aware
ness and adoption dates. 18 

H ence, we might conclude that some of the rela
tionship between length of the adoption pe1iod .and 
the awareness date might result from the high rela
tionships that both of these items have to a third 
factor, the adoption date. 

It is possible to determine the time relationship be
tween the awareness date and the length of the adop
tion period while controlling on the effect of the 
adoption date. The statistical technique of partial cor
relation was utilized to conb·ol or hold constant the 
effect of the adoption dates.19 

By conb·olling on .adoption dates by partial cor
relation techniques, the relationship between aware
ness dates and length of the adoption period becomes 
negative rather than positive in the case of 2,4-D 
weed spray.20 In the case of antibiotics, conh·olling 
on the effect of the adoption dates changed the rela
tionship benveen awareness dates and length of the 
adoption period to a correlation that was not signifi
cant.21 

In other words, there was no positive relationship 
between awareness dates and length of the adoption 
period when we controlled on th effect of adoption 
dates. This means that the first farmers to become 
aware of a new practice will require just as long an 
adoption period as those farmers who happen to be 
among the last to become aware of a new practice. 

The first farmers to adopt a new practice, however. 
require .a much shorter pe:tiod of years to pass 
through the adoption period. This finding suggests 
that the first farmers to adopt a new practice do so, 

10 Corre lation between date of awareness and length of adoption pe riod 
for antibiotics is + 0.354, ·whil e the corre lation between date of adoption 
and length of adoption period is + 0.421. 

11 Correlation is + 0 .612, which is more th an the 0.230 req uired for the 
relationship to be s ign ificantl y differe nt from zero at the I-percent 
level when N= l29. 

18 Correlation is + 0.704, which is more than the 0.254 required for the 
relati onship to be s ignificantly different from zero at the 1-percent 
level when N=l04. 

1u For a description of partial correlat ion techniques, see: George W . 
Snedecor. Statistical methods. Iowa State Univers ity Press, Ames. 1946. 
pp. 357 -358. 

•• By controlling on adoption dates, th e relationship changed from 
+ 0 .210 to -0.282. A correlation of - 0.282 is more than the 0.230 
required for the relationsh ip to b e significantly different from zero at 
the 1-percent level when N=l24. 

•1 By controlling on adoption dates, the relationship changed from 
+ 0 .354 to a + 0.089. A correlation of + 0.089 is less than tbe 0.195 
required for the rela tionship to be significan tly differ ent from zero at 
the 5-percent level when N=101 
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not because they become aware of the practice much 
sooner than their neighbors, but because they require 
fe,"'·er years to move from awareness to adoption. For 
example, the 2,4-D spray innovators averaged an 
adoption period of 0.40 year while the laggards 
averaged 4.65 years ( table 10 ) . The antibiotics inno
vators averaged an adoption period of 1.50 yea.rs and 
the laggards averaged 4.12 years. A more detailed 
analysis of the characteristics of the early and late 
adopters of a new practice is contained later in this 
report. 

If an attitude toward a new farm practice is one 
pa.it of a general attitude toward change in farm 
technology, it would b e expected that an early 
adopter of 2,4-D weed spray would also tend to be an 
early adopter of antibiotics. This might be expected 
even though the two practices were widely different 
in nature. 

There is a highly significant relationship between 
the adoption dates for the two practices.22 Farmers 
who were relatively early in their adoption of 2,4-D 
weed spray were also early in their adoption of anti
biotics. Later adopters for one practice were also 
later adopters for the other practice. 

SUMMARY 

J n this section on the adoption period, we have 
found: 

1. A considerable period of time was required for 
farmers to pass from awareness to adoption. The 
length of the adoption period was 2.06 years in the 
case of 2,4-D weed spray and 1.61 years in the case 
of antibiotics. 

2. Individual farmers varied considerably as to the 
length of their adoption period. In the case of both 
practices, adoption periods varied from O to 10 years. 

3. While adoption behavior is planned or purposive 
b ehavior, there is some evidence th.at a farm er does 
not purposely become aware of a new practice. This 
is more likely to be accidental or unplanned. 

--1. Early adopters of both new practices were found 
to require fewer years to pass through the adoption 
process than did later adopters. 

5. I o positive relationship was found b etween the 
date at which farmers became aware of the new prac
tices and the length of their adoption periods. This 
finding suggests that the first farmers to adopt a new 
practice do so mainly because they require fewer 
years to move from awareness to adoption and not be
cause they b ecome aware of the practice any sooner 
than their later adoption neighbors. 

6. Fai·mers who were early adopters of 2,4-D weed 
spray also were found to be early adopters of anti
biotics. This finding suggests that an attitude toward 
a specific new practice is but one part of a more 
i;eneral attitude toward changes in farm technology. 

2, Correlation is + 0.329 which is more than the 0.230 required for th e 
relationship to be significantly d ifferent from zero at t.he 1-percent level 
when N=l31. 
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ADOPTER CATEGORIES 

D ESCRIPTION OF THE CATEGORIES 

It has been pointed ou.t that all individuals do not 
adopt a new practice at the same time. Farmer adop
tion for both 2,4-D weed spray and antibiotics oc
curred as early as 1945 for some fai·m operators and 
as late as 1955 for others. These earlier adopters were 
found to be different from later adopters on a num
ber of personality, social and economic characteristics. 
They used different sources of information and have 
bad different relationships with certain change 
agents. 

Farm operators have been categorized on the basis 
of the time at which they .adopt a new farm practice. 
The very first adopters of a new practice have been 
referred to as "innovators ." Other categories of adop
ters have been labeled .as: "early adopters," "early 
majority," "late majority" and "laggards ." A description 
of these five adopter categories ( although using 
slightly different titles for some categories) is con
tained in the publication by the Subcommittee for 
the Study of Diffusion of Farm Practices.23 

The farmers were divided into fi ve adopter ca te
gories, by using the technique of standard deviations 
from the mean. 

The division of farmers into these five adopter cate
gories is only for purposes of providing an easier 
understanding of the diffusion process. The criteria of 
categorization ( time of adoption) is a continuous vari
able, and its division into discrete adopter categories is 
similar to the division of socio-economic status into 
social classes . 

Innovators are the first 2.5 percent to adopt a new 
fai·m practice. Past research has shown these inno
vators to be different from the average farm operatm 
on such chai·acteristics as education, size of farm, 
readership of farm magazines and newspapers, 
amount of capital and attitude toward change. Be
cause they are so different from the average farmer, 
innovators probably do not serve as a "model" for the 
majolity of later adopters. In fact, tl1ere is some evi
dence to support the hypothesis that innovators are 
not regarded by most fai·mers as valid sources of in
formation about farming matters. 

Early adopters are the next 13.5 percent of the 
population to adopt a new practice. These farmers 
seem to actually serve as "leaders" in the adoption of 
new practices to the extent that their adoption be
havior is followed by other farmers . The position of 
the early adopters seems to be earned by tl1eir ability 
to be ahead of the average adopter but not so much 
earlier that they ai·e not respected. These early adop
ters would s·eern to be a key target for the efforts of 
change agen ts. 

The 68 percent of the population centered around 
the average date of adoption is divided into early 
majority and late majority. Thirty-four percent of the 
population is included in each of these two adopter 
categories. 

The laggards are the last 16 percent of the popula
tion to adopt a new practice. Past research has found 

2 3 op. cit. 



these farmers to be older, living on smaller farms and 
having less education than the average farmer. Lag
gards may be 1idiculed by some of their neighbors 
because they are later to adopt new practices. 

In addition to the five adopter catego1ies described 
above, a part of the farm population may never adopt 
some farm practices. These nonadopters might in a 
sense be considered as a sixth category. 

ADOPTER CATEGORIZATION BY TIME 

It was shown earlier that the distribution of the 
adopters of both antibiotics and 2,4-D spray over time 
was essentially normal. Figure 5 shows how the five 
adopter categ01ies would appear in relation to one 
another on the basis of time of adoption of some new 
fa1111 practice. 

TI1e adopters of 2,4-D weed spray were categ01ized 
on the basis of their time of adoption. Thie exact per
centage desired in each of the five adopter catego1ies 
could not b e exactly attained because of the crude 
nature of the measure of time of adoption ( to the 
nearest year ) . The number of farmers in each of the 
five adopter categories is shown in table 8. 

· T11e numbe1· of farm operators included in each 
adopter catego1y for antibiotics is shown in table 9. 
As in the case of 2,4-D weed spray, the desired num
ber in each catego1y could not be exactly obtained in 
each case. For example, 2.5 percent would ideally be 
included in the innovator category rather than the 
.3.8 percent actually included. Again, this is due to 
th e crude nature of the measure of time of adoption. 

PERSONAL CHARACTERISTICS OF THE ADOPTER 

CATEGORIES 

If change agents initend to concentrate their efforts 
on certain adopter categories, they will need to be 
able to identify these certain adopters from the 
total constituency with whom they work. Another rea
son for selecting and analyzing the characte1istics of 
the adopter categories is that the change agent may 
use certain techniques for reaching selected audiences 
among his constituents. For example, perhaps early 
adopters attend many extension service meetings but 
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TABLE 8. CATEGORIZATION OF THE ADOPTERS OF 2,4-D 
WEED SPRAY ON THE BASIS OF TIME OF ADOPTION. 

Category Percentage of 
title l'<umber total adopters Years of adoption 

lnJlovators 5 3 .9 1945 
Early adopt~~~ 20 15.5 1946-1947 
Early m a jority 27 20.9 1948-1949 
Late majority 56 43.4 1950-1952 
L aggards 21 16.3 1953-1955 
Total adopte rs .. 129 100.0 

TABLE 9. CATEGORIZATION OF THE ADOPTERS OF Al'ITI
BIOTICS ON THE BASIS OF TIME OF ADOPTION. 

Category P ercentage of 
titl e Number total adopters Years of -adoption 

Innovators 4 3.8 1945 
Early adopters 11 10.5 1946-1949 
Early m ajority 27 23.7 1950-1951 
Late majority 46 43.8 1952-1953 
L aggard s 17 16.2 1954-1955 
T otal ad opters 105 1 00:0· 

do not read farm magazines and newspapers. This 
would suggest certain techniques to the change agent 
if he wished to concentrate his efforts upon the early 
adopters. 

The characte1istics of the adopter categories are 
discussed under four main headings: personal char
acteristics, communication usage, contact with change 
agents, and attitudes and opinions. It must be remem
ben:}d that there are two sets of adopter categ01ies, 
one for each of the two new farm practices. The char
acteristics of the adopter categoiies are summarized 
in tables 10 and 11. 

PERSONAL CHARACTERISTICS 

In the case of both the adopters of 2,4-D weed 
spray and antibiotics, the earlier adopters tended to 
be of older age than the later adopters. This finding 
would seem to provide evidence that older indivi
duals are not necessarily more reluctant to adopt new 
farming practices. Perhaps the differences in age on 
the basis of time of adoption might be partly explain
ed by the number of beginning (young) farmers that 
,vere later adopters. 

The average size of farm tended to be smaller for 

100% 

u 01--==~~.L.J.:._.(..LJ.~~=-~~==-...:.:...::..:.:~LL.<:....L..L.~..L.~~ ............................... ~ 
TIME OF ADOPTION IN YEARS 

FIG. 5 . ADOPTER CATEGORIES ON THE BASIS OF A CUMULATIVE 
ADOPTION DISTR I BUTION . 
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TABLE 10. CHARACTERISTICS OF 2,4-D WEED SPRAY ADOPTER 
CATEGORIES. 

Average scores 
Characteristic Innovators Early Early Late Laggards 

adopters majority m ajority 

Age (years) 0 .... . . 53.6 
Size of farm (acres) 
Newspapers (number) 
Fam1 magazines (number) 
Farm TV shows 
Fann rad.io shows 

.. 200 .8 
3.40 
4.40 
2 .00 
4.40 

Extens ion n1ass m edia score 
Extension meetings score00 _ 

Extensfon persona.I 
contact score 0 0 

Extens ion knowledge score . 
] mportan ce o f adop tfon 

to income 
Importance of adoption 

to pres tige . . . . . . 
Self-catego rization on 

new pract ices ..... 
elf-categorization on 

major fann ente1vrise 
Opinion of innovators . . . . 
Length of adoption p er.iod 

(years) 00 

ll.40 
3 .40 

5.40 
12.40 

3 .40 

2 .80 

4 .20 

2.40 
2.00 

0.40 

0 Significant at the 5-percent level. 
0 0 Signifcant at the 1-perceo t level. 

47.7 
177.6 

3 .25 
3.85 
4.30 
3.35 

13.80 
1.85 

2 .05 
9.65 

3 .00 

2.35 

4.00 

2.65 
2.38 

0.55 

45.6 
182.4 

2 .96 
3 .54 
3 .65 
3.21 
7.29 
0.86 

1.14 
9.46 

2.75 

2.21 

4.21 

2.64 
2 .18 

1.14 

40.8 
205.7 

3.04 
3 .57 
3.40 
2.98 
6.95 
0.86 

1.05 
9.04 

2 .79 

2.38 

4.05 

2.82 
1.92 

2.34 

39.7 
165.8 

2 .45 
3.00 
4 .ll 
3.20 

12.00 
a.so 

1.35 
8.75 

3.00 

1.90 

3 .75 

2 .75 
2.06 

4.65 

TABLE 11. CHARACTERISTICS OF ANTJBIOTICS ADOPTER 
CATEGOlUES. 

Average scores 
Cbaracteristic Innovators Early Earl y Late L aggards 

adopters majorit)' majority 

Age (years) 
Size o f farm ( acres ) 
Newspapers ( nurnber ) 
Fann magazines ( numbe r) 
Fann TV shows ... 
Farm radio shows0 . . 

Extens ion mass 111edja 
score 0 0 •. 

Ext ens ion meetings score 
Extension personal contact 

53.0 
. 213.0 

3.25 
4.00 
3 .67 
4.00 

10.75 
3 .00 

score 0 0 . . . . . . . ..... . 4.75 
Extens ion knowledge score . 
Importance of adoption 

to income .... . .. . 
Importance of adoption 

to prestige ...... . 
Seif-categorization on 

new practices . . . . 
Seif-ca tegorization on 

major fann enterprjse 
Opinion of innovators .. . .. 
Length of adoptfon period O 0 

10 .25 

3 .50 

3.00 

4 .25 

2.75 
2.00 
1.50 

0 Significant at the 5-percent level. 
0 0 Sign if cant at the I-percent level. 

50.4 
216.5 

3 .36 
3.82 
4 .30 
5.45 

19.09 
2.00 

3 .00 
ll.27 

3.00 

1.73 

3.64 

2.55 
1.71 
0 .55 

42.1 
192.7 

3.14 
4.11 
4.04 
3 .29 

6 .36 
0 .93 

1.07 
9.79 

3 .00 

2.25 

4.18 

2.54 
2.20 
0.79 

40.9 
178.9 

2.94 
3.60 
3 .25 
3 .02 

5.06 
0.72 

1.19 
8.72 

2.74 

2.38 

4 .32 

2.79 
2.15 
1.52 

39 .4 
166 .2 

2.24 
3.53 
4.07 
2 .59 

7 .59 
1.41 

1.76 
10.29 

2.94 

2.29 

4.00 

2.76 
2 .13 
4.12 

laggards than for other adoption categories for both 
new fa.rm practices. 

COMMUNICATION USAGE 

The adopter categories also differed as to their 
communication usage. The earlier adopter categories 
tended to read a greater number of fa.rm magazines 
and newspapers. They also tended to listen to more 
farm radio shows. This difference on the basis of 
adopter categoiies was significant in the case of anti
biotics adopters. 

There weire no apparent differences in the number 
of fann television shows watched on the basis of adop
ter categmies. If anything, the laggards viewed more 
farm TV shows than did the innovators. 

CONTACT WITH CHANGE AGENTS 

Three different scales were constructed to measure 
the degree of contact an individual had with the ex
tension service. The first of these was called an Ex
tension Mass Media Scale. Points were awarded to a 
farm operator on the basis of the number of times 
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with.in the past year that he had: ( 1) read a circular 
letter sent out by the county agent, ( 2) read a news
paper article w1itten by the county agent, ( 3) re
quested any form of written information such as a 
circular or bulletin from the county agent, ( 4) seen a 
TV program on which the county agent or extension 
workers talked about farming matters, ( 5) heard a 
radio program on which the county agent or other 
extension workers talked about farming matters. 

Highly significant differences in Extension Meetings 
Scores were found among the adopter categories in 
the case of 2,4-D spray. The innovator category had 
the highes t mean score, which indicated they attended 
more extension meetings. In the case of the adopters 
of antibiotics no significant differences were found; 
however, the innovators once again had the highest 
average scores. 

The third scale measuring degree of contact with 
the extension service was the Extension Personal Con
tact Score. Points were awarded on the basis of the 
number of times within a year's period that a farm 
operator had: ( 1) visited the county agent's office, 
( 2 ) had the county agent visit his farm, ( 3 ) talked 
about farming matters by telephone with the county 
agen t, ( 4 ) allowed the county agent to use the re
spondent's farm for a demonstration or farm tour, ( 5) 
gone directly to Iowa State University to get informa
tion or to talk to someone about farming matters. 

Highly significan t differences in Extension Personal 
Contact Scores were found among the adopter cate
gories in the case of both of the farm practices. The 
innovator category had the highest average score in 
both the case of 2,4-D weed spray and antibiotics. 

An E xtension Knowledge Scale was also construc
ted to measure the degree to which an individual 
possessed information about the extension service. 24 

Points were awarded for: ( 1) having heard of the 
county extension program, ( 2 ) knowing the names 
of cotmty extension workers, ( 3 ) knowing where the 
nearest extension office was located, ( 4) knowing 
what the county extension program was trying to ac
complish ( its goals), ( 5) knowing what kinds of in
formation and assistance are available from the ex
tension service, ( 6 ) understanding the relationship 
b etween the Farm Bureau and the extension service. 

In the case of 2,4-D spray adopters, innovators 
tended to possess the greates t degree of knowledge 
about the extension service. Early adopters had the 
highest average score in the case of the adoption of 
antibiotics. 

ATTITUDES .A.°J'W OPINIONS 

A number of attitudinal items was also available for 
comparison on the basis of adopter categ01ies. The 
respondents were asked how important they thought 
it was to a farmer's income to adopt the latest recom
mended farm practices. Responses were categ01ized 
on a 4-point scale from "not very important" to "an 
absolute necessity." Innovators tended to feel tl1e 
adoption of farm practices was more important to a 
farmer's income than did the other adopter categories. 

2 " Further detail on the construction of this Extens ion Knowledge Scale 
may be found in: Maurice E. Voland. Factors re1ated to participation 
in an extension program. Unpublished M.S. thes is. Iowa State Un ive rs ity 
Library, Ames . 1956. 



The importance to a £aimer's prestige of adopting 
nevv farm practices was categorized on the same 
basis as that just described. Innovators once again 
placed a greater importance on adoption of farm 
practices than did any other adopter category. 

Farmers were asked to classify themselves .as to 
keeping up with new ideas and practices. They were 
asked to check the most appropriate response: ( 1 ) I 
h-y anything new that comes along; ( 2) if I see or 
hear of a new idea and know a little about it, I'll hy 
it; ( 3 ) I like to read up and pretty thoroughly under
stand an idea before I try it; ( 4) I like to talk over 
a new idea with some other people before I ti·y it; ( 5 ) 
I like to actually see the idea work before I try it; 
( 6 ) I just don't like to tiy new ideas. 

No consistent trends wern found on this attitudinal 
question. Innovators did not perceive a different self
role than did the laggards. 

Farmers were also asked to categorize themselves 
as to how up-to-date on new farming ideas they w ere 
in their major farming enterp1ise : ( 1 ) quite a bit 
above average, ( 2 ) above average, ( 3 ) about average, 
( 4 ) a little below average. 

In the case of 2,4-D spray, the innovators tended to 
rate themselves above average. In the case of anti
biotics the early adopters and early majority rated 
themselves above the other adopter categories on the 
average. 

The farmers were questioned as to tl1eir opinion of 
inoovators ( which were defined for the respondents 
as those farmers who usually h·y new fanning prac
tices before anyone else ). Responses were cate
gorized as: ( 1 ) very favorable, ( 2 ) favorable, ( 3 ) 
neutral and ( 4 ) unfavorable. 

As can be seen from table 11, the antibiotics early 
adopters had the most favorable opinion of innovators. 
In the case of 2,4-D spray, the late majority had the 
most favorable opinions, followed closely by the in
novators. 

Each adopter was questioned as to the time at 
which he first became aware of 2,4-D spray ( and anti
biotics ) and the date at which he adopted the prac
tice. The difference between these two dates measures 
the lengtl1 of tl1e adoption prooess and was previously 
referred to as the "adoption pe1iod." One might ex
pect innovators to be more likely to adopt a new prac
tice rapidly and hence require less time to pass 
through the adoption process. This might b e a re
flection of their more favorable attitude toward new 
farm practices. 

The length of tlle adoption process is shown in 
years for 2,4-D spray and antibiotics in tables 10 and 
11 on the basis of adopter category. The earlier adop
ters generally require a shorter adoption period. The 
exception to this trend is the innovators in the use of 
antibiotics . This may be accounted for at least par
tially on tlrn basis of advanced publicity but lack of 
availability of antibiotics . 

SU MMARY OF CHARACTERISTICS 

In this section we have proposed a method b y 
which the adopters of a new farm practice may be 
categorized into the five adopter categories of inno
vators, early adopters, early majority, late majority 
and laggards. 

In contrast to later adopters, the early adopters 
have tlle following characteristics : older age, larger 
farm, more usage of agiicultural communications, 
more contact and "knowledge about the extension ser
vice, more favorable attitudes towm·d change and a 
shorter adoption period. 

SOURCES OF INFORMATION BY ADOPTER 
CATEGORY AND ADOPTION STAGE 

The sources of information utilized at each of tlle 
five stages in tlle adoption process for botll antibiotics 
and 2,4-D weed spray were reported in an earl.ieir sec. 
tion of this publication. The information sources were 
categorized on two bases: ( 1 ) mass media, agricul
tural agency, informal and commercial and ( 2) per
sonal and impersonal. A combination of tllese two 
methods, which resulted in six categories of informa
tion sources was also used. 

A deeper analysis of the sources of information used 
at stages in the adoption process was made possible 
by including an added dimension, tllat of adopter 
categories. Findings of this type might enable the 
change agent more accurately to direct an educational 
campaign at specific adopter categories to secure 
adoption of some new practice. For instance, by 
knowing that the early adopters get their initial know
ledge ( awareness ) from mass media and tllat tlle l:l.g
gards obtain their initial knowledge from informal 
sources ( including the early adopters in these inform
al sources ) , the change agent has some clues as to 
what groups he might reach with different efforts. 

The change agent might decide which communica
tion techniques are most appropriate and most ef. 
fective at each stage with each adopter category. For 
instance, he generally can decide whether to use per
sonal or impersonal communication techniques. 

The percentage of each adopter category utilizin g 
each of the categorized information sources by adop
tion stage is shown in table 12 for 2,4-D weed spray 
and in table 13 for antibiotics. 

A number of important fin.dings are apparent from 
the data presented in tables 12 and 13. 

The first analysis will be made from the point of 
view of the sources of information by adopter cate
gory and adoption stage. 

2,4-D W E ED SPRAY 

INN OVATORS 

At the awareness stage, goveinment agencies ac
counted for 80 percent of the sources of information 
and mass media for 20 percent. At the information 
stage, agency sources were still most important, with 
60 percent, and mass media were mentioned by the 
remaining 40 percent. At the application stage, agency 
sources again accounted for 80 percent of the re
sponses and mass media for 20 percent. Agency and 
commercial sources each accounted for 40 percent 
of the sources at the trial stage. 

EARLY ADOPTERS 

Mass media was the most important source at the 
awareness stage with 45 percent, followed by agency 
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TABLE 12. PERCENTAGE REPORTING SOURCES OF INFORMATION BY ADOPTER CATEGORY AND ADOPTION STAGE FOR 2,4-D 
WEED SPRAY. 

Categorized 
source of 

information 

Mass media-

Awareness 

impersonal 20 45 64 53 35 
Agency--

personal 40 5 7 14 5 
Agency-

impersonal 40 25 7 7 
Informal-

p e~onal . . 20 11 18 45 
Commercial-

personal . . 5 7 4 10 
Commereial-

impersonal 5 
Self .... .. . 
No response · 4 · 4 
Number of 

individuals 5 20 28 56 20 
Total 

p ercentage .. 100 100 100 100 100 

Information 

1 
"" "" " ...i 

40 35 32 23 10 

4 9 5 

60 25 14 12 5 

15 25 32 55 

20 25 9 15 

5 4 5 
2 5 
9 

5 20 28 56 20 

100 100 100 100 100 

Application 

20 30 14 11 10 

20 4 9 10 

60 10 7 4 

15 39 48 60 

30 18 12 5 

5 2 5 
11 2 5 

10 7 12 5 

5 20 28 56 20 

100 100 100 100 100 

Trial 

L' 
·;:: 
.2. 
"' s 

4 

40 5 7 5 

5 4 4 

10 21 25 60 

30 25 16 5 

40 40 29 26 15 
7 9 10 

20 10 7 11 10 

5 20 28 56 20 

100 100 100 100 100 

Adoption 

20 5 4 2 

5 2 

5 

80 85 96 94 95 
2 5 

5 20 28 56 20 

100 100 100 100 100 

TABLE 13. PERCENTAGE REPORTING SOURCES OF INFORMATION BY ADOPTER CATEGORY AND ADOPTION STAGE FOR A1 TI
BIOTICS. 

Categorized 
source of 

information 

Mass media-

Awareness 

impersonal 25 46 36 61 47 
Agency-

personal 3 2 18 
Agency-

impersonal 50 9 29 8 
loformal-

personal . . 9 3 6 23 
Commercial-

p ersonal . . 25 36 29 23 6 
Commercial-

in1personal 6 
Self ...... _ . 
No response 
Number of 

individuals 4 11 28 47 17 
Total 

percentage .. 100 100 100 100 100 

Information 

25 27 36 45 12 

9 4 23 

25 21 11 

9 18 13 18 

50 46 25 25 41 

9 6 

2 

4 11 28 47 17 

100 100 100 100 100 

sources with 30 percent, informal sources with 20 per
cent and commercial sources with 5 percent. At the 
information stage, there was a more general distribu
tion of sources: mass media with 35 percent, agency 
and commercial each with 25 percent, and informal 
with 15 percent. 

At the application stage, commercial sources were 
most important with 35 percent. Mass media were next 
with 30 percent, followed by informal with 15 per
cent and agency with 10 percent. At the trial stage, 
commercial sources accounted for 70 percent of the 
sources. Informal and agency sources were each 
named by 10 percent. 

EARLY MAJORITY 

Mass media was by far the most important source of 
information at the awareness stage. Sixty-four percent 
of the early majority named mass media sources. In 
fact, the early majority were the greatest users of mass 
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Application 

25 18 14 21 

9 4 

1 
"" "" "' ...i 

25 14 9 6 

18 21 15 41 

50 27 36 30 41 

27 14 19 12 

2 

4 11 28 47 17 

100 99 99 100 100 

Trial 

r ·;:: 
.2. 
"' 6 

25 9 2 

25 

7 9 

18 7 13 23 

25 36 46 36 35 

25 36 36 27 18 
2 12 

4 11 12 

4 11 28 47 17 

100 99 100 100 100 

Adoption 

2 

100 100 100 94 82 
4 18 

4 11 28 47 17 

100 100 100 100 100 

media at the awareness stage of any of the adoption 
categories. The remaining sources of information a t 
the awareness stage were agency with 14 percent, in
formal with 11 percent and commercial with 7 percent. 

At the information stage, there was again a more 
general distribution of sources: mass media with 32 
percent, commercial with 25 percent, informal with 
25 percent and agency with 18 percent. 

Informal sources were the most important at the 
application stage for 39 percent of the early majo1ity. 
The remaining sources were: commercial with 18 
percent, mass media with 14 percent, agency with 11 
percent and, for the first time to any appreciable de
gree, "self" was named by 11 percent. 

As was true of the other adopter categories com
mercial sources were most important at the trial stage, 
mentioned in 54 percent of the cases. Infonnal sources 
accounted for 21 percent and agency sources for 11 
percent at the hial stage. 



LATE MAJORITY 

For the late majo1ity at the awareness stage, mass 
media sources were most important. These sources of 
information were used by 53 percent of the late ma
jority adopters. Agiicultural agency sources were 
used by 21 percent, informal sources by 18 pe1·cent 
and commercial sources by 4 percent. 

The late majority was the first adopter category 
to depend most on informal sources at the informa
l ion stage, with 32 percent of the late majority men
tioning this source. Mass media accounted for 23 per
cent, agency sources for 21 percent and commercial 
for 13 percent. 

Informal sources continued to be most important 
at the application stage for 48 percent. The other in
formation sources were utilized almost equally: com
mercial, 14 percent; agency, 13 percent; and mass 
media, 11 percent. 

At the trial stage commercial sources were men
tioned most frequently by 42 percent. Informal 
sources were mentioned by 25 percent, agency and 
"self" by 9 percent each and mass media by 4 per
cent. 

LAGGARDS 

The importance of informal sources for laggards is 
apparent even at the awareness stage where 45 per
cent mentioned informal sources. Thirty-five percent 
mentioned mass media; 15 percent, commercial ; and 
5 percent, agency sources. 

At the information stage 55 percent mentioned in
formal sources, 20 percent utilized commercial, and 
mass media and agency sources were each mentioned 
by 10 percent. 

Sixty percent used informal sources at the appli
cation stage. Mass media, agency and commercial 
sources were each mentioned by 10 percent. 

At the trial stage informal sources were again men
tioned by 60 percent. Twenty percent named com
mercial sources, and "self" accounted for the remain
ing 10 percent. 

GENERAL TRENDS 

Some general h·ends in information sources can be 
observed for adopter categories in the adoption of 
2,4-D weed spray. 

1. Mass media are by far the most important 
source of information at the awareness stage for the 
eariy adopters, early majo1ity and late majority. Agri
cultural agency sources are most important for innova
tors at the awareness stage, and informal sources are 
most important for the laggards. 

2. There is a more general dishibution among the 
various sources of information at the information 
stage for the early adopters, early majo1ity and late 
majority. 

3. Im1ovators depend more on agency sources of 
information at the first four adoption stages than do 
other adopter categories. 

4. The last three adopter categories are highly de
pendent on informal sources at the application stage. 
The early adopters are the greatest users of com
mercial sources at this stage. 

5. The first four adopter categories are ve1y depend
ent on commercial sources at the trial stage. 

6. The laggards are by far the greatest users of in
formal sources at all stages. 

7. The last three adopter categories more often re
ported "self" as an informational source in the later 
stages of adoption. 

A TIBIOTICS 

INNOVATORS 

Agency sources were mentioned by 50 percent of 
the innovators at the awareness stage. Mass media and 
commercial sources each accounted for 25 percent. 

At the i.nformation stage commercial sources were 
mentioned by 50 percent of the innovators. Mass 
media and agency sources were each mentioned by 
25 percent. The same percentages also apply to the 
application and trial stages. 

EARLY ADOPTERS 

Mass media sources were the most important source 
for the early adopters at the awareness stage. This 
source was mentioned by 46 percent of the early adop
ters. Commercial sources were listed by 36 percent, 
and agency and informal sources were each men
tioned by 9 percent. 

At the information stage, however, commercial 
sources were most important. They were named by 55 
percent of the cases. The other sources mentioned 
were: mass media b y 27 percent and agency and in
formal sources by 9 percent each. 

At the application stage there were 54 percent who 
mentioned commercial sources. Mass media and in
formal sources were each mentioned by 18 percent 
and agency sources were mentioned by 9 percent. 

Commercial sources were by far the most impor
tant source at the trial stage being reported by 72 
percent. Informal sources were mentioned by 18 per
cent and mass media by 9 p ercent. 

EARLY MAJORITY 

There were three main sources of information at 
the awareness stage: mass media, agency and com
mercial named by 36, 32 and 29 percent, respectively. 

Mass media sources were the most important source 
at the information stage. This source was reported 
b y 36 percent. Commercial sources were mentioned 
by 25 percent, agency sources by 21 percent and 
informal sources b y 18 percent. 

Fifty percent used commercial sources at the appli
cation stage. Twenty-one percent depended on in
formal sources, and 14 percent each depended on 
mass media and agency sources. 

Eighty-two percent of the sources of information at 
the trial stage were commercial. The remaining 
sources were equally divided between agency and in
formal. 

LATE MAJORITY 

At the awareness stage the late majority were the 
most dependent of any adopter category on mass 
media . This source was listed by 61 percent. Commer
cial sources accounted for 23 percent; agency, for 10 
peroent; and informal, for 6 percent. 
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Mass media was again the most important source 
a t the information stage, being named by 45 percent. 
Commercial with 25 percent, agency with 15 percent 
and infonnal with 13 percent accounted for the o,ther 
ources of information. 

At the applicat-ion stage, however, commercial 
sources were most important. This source was listed 
by 49 percent. Mass media was next most important 
with 21 percent, followed by informal sources with 
15 percent and agency sources with 13 percent. 

At the tri.al stage, commercial sources again were 
most important. They were mentioned in 63 percent 
of the cases. Infonnal sources were mentioned by 
13 percent, agency by 9 percent and mass media by 
2 percent. 

LAGGARDS 

Mass media was the most important source for the 
laggards at the awareness stage, being mentioned by 
47 percent. Informal sources were mentioned by 23 
percent, agency sources by 18 percent and commer
cial sources by 12 percent. 

Commercial sources provided 47 percent of the 
information sources at the information stage. Agency 
sources accounted for 2.3 percent, informal sources 
for 18 percent and mass media for 12 percent. 

Commercial sources were most important at the 
application stage for 53 percent. Informal sources ac
counted for 41 percent and agency sources for 6 per
cent. 

At the trial stage commercial sources were men
tioned by 53 percent. Informal sources were men• 
tioned in 23 percent of the cases and "self" by 12 per
cent. 

GENERAL TRENDS 

General trends for adopter categmies in the adop
tion of antibiotics are as follows: 

l. Mass media was the most important source at 
the awareness stage for all adopter categories with 
the exception of innovators . Agency sources were 
most important for innovators. 

2. Commercial sources were most important at the 
information stage for innovators , early adopters and 
laggards . Mass media was most important for the ma
jority categories. 

3. At the bial stage, commercial sources were b y 
far the most important for all adopter categ01ies. 

4. The laggards are the most dependent on informal 
sources at all adoption stages. This is especially true 
at the application stage. 

5. Agency sources played their most important role 
with the innovators. 

GENERAL CONCLUSIONS 

Some findings that were common in both the case 
of 2,4-D weed spray and antibiotics are as follows : 

l. Mass media sources are very important for all 
adopter categories at the awareness stage. One excep
tion is the innovators who depend more heavily upon 
agricultural agency sources. 

2. The laggards are by far the most dependent upon 
informal sources of information at all adoption stages. 
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3. Commercial sources are very i.tnp<J1:tant at the 
b:ial stage for all adopter categ01ies for both anti
biotics and 2,4-D weed spray. 

4. Commercial .omces generally were more impor
tant in the case of antibiotics than in the case of 2,4-D 
,-veed spray. 

5. Ag1icultural agency sources played a much more 
important role for 2,4-D spray than for antibiotics at 
both the awareness and information stages. 

6. Informal sources were more important in the 
adoption of 2,4-D weed spray than in the case of anti
biotics. 

PERSONAL AND IMPERSONAL SOURCES 

There might be very good reason to expect differ
ences among adopter categories as to their usage of 
personal and impersonal communication. 

Innovators may have few available informal in
fonnational sources of a personal nature. At the time 
the innovator passes through the adoption process, 
few, if any, of his neighbors have any experience 
with the new farm practice. About the only available 
personal source of information for the innovator is 
the agricultural change agent or other innovators. 

By the time the laggards adopt a new farm practice, 
however, most of their neighbors will have had ex
perience and knowledge about the new practice. 
Hence, we would expect laggards and other later 
adopters to make greater use of personal sources of 
communication and less use of impersonal sources. 

A comparison of personal and impersonal sources 
of information by adopter category is presented in 
tables 14 and 15. The later adopter categories, espe
cially the laggards, are dependent upon personalized 
sources of information. 

Innovators and early adopters seem to have the 
ability to utilize impersonal sources of information, 
whereas the late majority and laggards seem to re
quire more personalized sources of information. This 
evidence suggests that perhaps Lazarsfeld's concept 
of the "two-step flow of communication" may be an 
appropriate model for the diffusion of information 
about technological changes.2 5 In their study of voting 
behavior in a presidential election, Lazarsfeld and 
others found that "ideas often flow from radio and 
print to the opinion leaders and from, them to the less 
active sections of the population." 

An appropriate modification of this two-step flow 
of communication in terms of the present findings 
would be: Technological farming -ideas often flow 
from the impersonal sources to the earlier adopters 
ancl from them ( as personal communication) to the 
later adopters. 

Many change agents are already ve1y aware of this 
two-step diffusion of technological information. For 
example, extension workers seek to concentrate their 
efforts upon and enlist the cooperation of "local lead. 
ers." Many change agents have refen-ed to the two
step diffusion of technological information as the 
"trickle-down theory." Soil Conservation Service per
sonnel have been urged to utilize "neighbor group 

•• Paul F. Lazarsfeld, Bernard Berelson and H azel Gaudet. The p eople's 
choice. Columbia University Press, New York. 1948. p . 151. 



TABLE 14. PERCENTAGE OF PERSONAL AND IMPERSONAL SOURCES OF I NFORMATION BY ADOPTER CATEGORY AND ADOPTION 
STAGE FOR 2,4-D WEED SPRAY. 
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TABLE 15. PERCENTAGE OF PERSONAL AND IMPERSONAL SOURCES OF INFORMATION BY ADOPTER CATEGORY AND ADOPTION 
ST AGE FOR ANTIBIOTICS. 
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( self ) 
No response 2 
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Total 
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leaders" in seeming the acceptance of soil conser
ving practices. 

IMPLICATIONS 

There are many implications in the present findings 
for the change agent. Perhaps these implications 
should be prefaced with a few remarks about the 
ethics of technological change and the change agent. 
It is not the purpose of this publication to discuss the 
"rightness" or "wrongness" of technological change. 
Them is some evidence that the total results of a 
technological change are not always completely 
favorable. 26 Nevertheless, the approach will b e taken 
that the change agent's sponsor is responsible for the 
decision to diffuse the new practice to the change 
agent's constituents. H ence, it is simply the change 
agent's concern to carry out the most efficient pro
gram to diffuse the new practice. 

In carrying out his activities, the change agent will 
want to be aware of the two-step diffusion of tech
nological information described. To utilize this frame
work, however, the change agent will need to be 
able to identify and locate the earlier adopters among 
his constituents. Some of the personal characteristics 
of these earlier adopters have been indicated. Further 
research will certainly be needed to determine more 
precisely the personal and social characteristics of 
these innovators and early adopters. 

•• Edward H. Spicer. Human problems in technolngical ch ange. Russell 
Sage Foundation , New York. 1952. 
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Another :important implication from this study is 
the importance of the agriculture agency publications 
and bulletins for the innovators and early adopters 
at the awareness, information and application stages. 
This suggests that the readership audience for these 
publications is not the average farmers. Actually, 
agency publications are probably one of few informa
tion sources available to the earlier adopters. A key 
question for later research studies would be to de
termine in a more extensive fashion what other sources 
of information are actually used by the earlier 
adopters. 

In this study, it was found that the innovators and 
early adopters seemed to have the ability to utilize 
impersonal sources of information, whereas the later 
majority and laggards seemed to require more per
sonalized sources of information. These personal 
sources were esp ecially those of an informal nature, 
such as neighbors, friends and relatives. This implies 
a real challenge to the change agent. Can he, by work
ing intensively with the laggards, change them into 
earlier adopters? The laggards, it was found, have 
relatively less contact with the change agents and 
perhaps do not regard them as a credible source of 
information. In terms of rapid adoption of agricultural 
technology, there is little question but that the later 
adopters have a greater need for the efforts of the 
change agent. 

By working especially with the earlier adopters 
( which is apparently the present case) , the change 
agent may b e able to make the most efficient use of 
his available resources and abilities. These earlier 
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adopters then seem to act as "secondary" change 
agents in the "tiickle-down process" to the later adop
ters . Because of their earlier adoption date, however, 
the innovators and early adopters reap the "windfall 
profits" which accrue to earlier adopters. 

There is some reason to believe that the role of the 
earlier adopter is a crucial one in the diffusion pro
cess. There is evidently such an abundance of im
personal technological information that the average 
individual cannot hope to assimilate and internalize 
2 ' This aln1ost unlimited availability of impersonal communication i!t 
illustrated by the fact that 98 percent of the respondents had radios, 
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but a small percentage of that available.~' By syn
thesizing this impersonal communication and passing 
it along as personal information, the earlier adopters 
perform a real S61:vice for the later adopters. 

·while tl1e findings from the study suggest a number 
of specific implications for the change agent and 
others, future research studies will be needed to ex
plore more adequately both the presently suggested 
areas and the additional hypotheses which may be 
developed. 
91 percent had television sets and 97 percent subscribed to at least 
one farm magazin e. The average farmer subscribed to 3.5 fan11 magazines. 

SUMMARY 

Data were secured from 148 farm operators msiding 
in a centi·al Iowa rural community as to the sources 
of their information and the time of adoption of two 
recent farm practices - the use of 2,4-D weed spray 
and the feeding of antibiotic swine supplements. lt 
was found that the farmers passed through the five. 
stage adoption process as they accepted these two 
new practices. The first stage in the adoption process 
is the awareness stage, at which an individual first 
learns of the existence of the new idea. The informa. 
tion, application, ti·ial and adoption stages follow. 

The adopters were classified into five adopter cate
gories : innovators, early adopters, early majority, late 
majority and laggards. The innovators are the first 
to use new practices, and the laggards are the last. 

l. Certain souroes of information are more im
portant at some stages in the adoption process than 
at other stages. Specifically, (a) mass media sources 
are most important at the awareness stage, ( b ) in
formal sources ( neighbo,rs , friends and relatives) are 
most important at the application stage, ( c) commer
cial sources play their most important role at the trial 
stage and ( d ) ag1icultural agencies ( extension ser
vice, SCS, etc. ) are most important at the awareness 
stage and decrease in importance through the later 
stages. 

2. The most important source of information at the 
adoption stage is the results obtained from the ti·ial of 
the new practice. This indicates that farmers are sel
dom directly "sold" on a new product by advertising or 
other mass media sources of information or by sales
men. A farm operator may be induced to try out the 
new product, however, and, if satisfactory, this ti·ial 
may lead to adoption. 

3. When sources of information were categorized 
on the basis of their personal or impersonal nature, 
it was found that personal sources were least im
portant at the awareness stage but b ecame increasing
ly important until tl1e application stage was reached. 
Although impersonal mass communication may make 
a farmer aware that a new practice exists , it is the 
more personalized influence that motivates him to try 
out the new idea. 

4. Commercial-impersonal sources ( mostly commer
cial advertisements and information attached to new 
products) are more important at the application and 
trial stages than at the awareness and information 
stages, although this is counter to the general trend 
for the impersonal sources. This suggests that com
mercial-impersonal sources play tl1eir most important 
role when the farmer is deciding "how much to use," 
"where to get it," etc. 

5. The adoption curve of both practices over time 
was bell-shaped and was normal in the case of 2,4-D 
weed spray and nearly normal for the antibiotics. The 
pattern for the hial of each of the two practices was 
found to be normal. The awareness pattern was 
normal over time for 2,4-D, but not for antibiotics. 

6. The amount of time required for an individual 
to pass through tl1e adoption process from awareness 
to adoption was found to vary from less than 1 year 
to more than 10 years. The average adoption period 
for 2,4-D weed spray was 2.06 years and, for anti
biotics, 1.61 years. The innovators and early adopters 
tended to have shorter adoption periods than did the 
later adopters. For instance, the 2,4-D spray innova
tors had an average adoption period of 0.40 year 
while the laggards had an average adoption period 
of 4.65 years . 

7. On the basis of the relationships between the 
awareness date, adoption date and length of tl1e adop
tion period, there is some evidence that becoming 
aware of a new practice is nonpurposive ( or accident
al) behavior, while adoption of a practice is purpo
sive. In this regard, it would be expected that the 
time of adoption of a practice would reflect tl1e indi
vidual's personality, motivations and group pressures, 
while time of awarenes would be less apt to do so. 

8. When the personal characte1istics of the adopter 
categories were analyzed, it was found that earlier 
adopters ( innovators and early adopters) were older, 
had larger farms, read more newspapers and farm 
magazines, listened to more farm radio shows, had 
more contact with and knew more about the exten
sion se1:vice and generally had more favorable at
titudes toward new technological farming practices. 

9. When sources of information were analyzed on 
the basis of adoption stage and adopter category, it 
was found that: (a) agency-impersonal sources ( ex
tension bulletins, research publications, etc.) are most 
important to the innovators and early adopters at the 
first three adoption stages, ( b ) informal sources 
( friends, neighbors and relatives) are generally more 
important for later adopters at the first four stages 
in the adoption process and ( c) there was a definite 
h·end for personal sources of all kinds to be more 
important for later rather than earlier adopters at 
each of tlrn first four adoption stages. 

10. A general summary statement of many of these 
findings is provided by the proposed two-step diffu
sion of technological information: Technological -i" 
farming ideas often flow from the impersonal sources 
to the earlier adopters and, from them, as personal 
communication to the later adopters. 


