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ABSTRACT

Dairymen in the lower penninsula o f  Michigan were studied to 

ascertain th e i r  motives fo r  adopting, discontinuing or not adopting 

production tes tin g  and a r t i f i c i a l  insemination (A I ) .  Data were 

collected  by mailed questionnaires, followed by telephone and personal 

interviews with a sample o f  the non-respondents. The data were analyzed 

by the m u lt iv a r ia te  procedure o f lea s t squares. Models were developed 

fo r  p red icting  the adoption of production tes ting  and AI by using 

p a r t ia l  regression c o e ff ic ie n ts  o f s ig n if ic a n t  variables studied.

Method o f marketing milk (Grade A-vs. -manufacturing) was the most 

s ig n if ic a n t  fa c to r  fo r  pred icting  a dairyman's adoption of production  

tes tin g . The danger Incurred by the presence of a mature d a iry  bull 

was the la rgest single fa c to r  given by dairymen fo r  th e i r  adoption of  

AI.

Discontinuers and p a r t ia l  adopters resembled adopters more than 

non-adopters of production testing  and A I .

Results o f the study were used in designing d iffu s ion  campaign 

plans fo r  each o f  the two innovations. Appropriate needs were estab lished,  

social systems id e n t i f ie d ,  fa m il ia r  values and goals pointed ou t, mass 

media channels l is te d  and opinion leaders ch arac ter ized , to demonstrate 

the usefulness of the findings of th is  study.
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CAVEAT

I t  does not fo llow  th a t ,  i f  q u a n t ita t iv e  methods 

be Ind iscrim in an tly  applied to inexhaustib le  

q u a n tit ie s  o f  data , s c ie n t i f ic  understanding 

w i l l  necessarily emerge!

— M.E. Hubbert
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INTRODUCTION

P rod u ctiv ity  o f da iry  c a t t le  depends upon level o f management and 

genetic a b i l i t y  o f  the animals. P ro f its  are determined la rg e ly  by the 

effectiveness o f management and se lec tio n . Applications of management 

technology depend on a knowledge of the sub jec t, adequate information  

fo r making decisions and experience. Selection fo r  improved p e rfo r­

mance is  based on accurate records of ancestry and performance of 

ind iv idual animals.

Dairying is an occupation pursued by men o f a great v a r ie ty  o f  

age, temperament and circumstance. They cannot be e a s i ly  character­

ized v e rb a lly ,  y e t  to each of them decision-making is  a d a ily  occurence. 

To each confrontation dairymen react a t d i f fe r e n t  speeds and in  

d if fe re n t  ways. To a r r iv e  a t  sound decisions regarding management o f  

his herd or herd Improvement through c u l l in g  females and choosing 

herd s ire s ,  1t is  essentia l th a t the dairyman have inform ation.  

P a rt ic ip a t io n  in  production te s t in g ,  whether through tes tin g  associa­

tions or p r iv a te  te s t in g ,  cu rre n tly  is the best method o f acquiring  

information about the performance o f Ind iv idua l females in a herd. 

Superior s ire s ,  Id e n t i f ie d  by a r t i f i c i a l  breeding u n its ,  are the best 

source o f genetic Improvement a v a ila b le  to the dairyman. Therefore,  

adoption o f production tes tin g  and a r t i f i c i a l  Insemination is  c r i t i c a l  

in the decision-making process o f every dairyman.

Selection of s ires  plays a major ro le  1n the genetic improvement 

of da iry  c a t t le .  A number o f  studies [Kucker (19 67 ), Corley, e t  a l .
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(1963), Van Vleck and Henderson (1961), Wadell and M cG illiard  (1959),  

Hahn, e t  a l*  (1959 ), Tucker (1957) and Robertson and Rendel (1954)]  

have shown the advantage o f a r t i f i c i a l l y - s i r e d  progeny over th e ir  

n a tu ra lly -s ire d  herdmates. Therefore, use o f a r t i f i c i a l  insemination  

provides the average dairyman with the best opportunity to improve the 

genetic q u a li ty  o f his herd.

A r t i f i c i a l  breeding has been a v a ila b le  to Michigan dairymen 

since July 27, 1944, when Michigan A r t i f i c i a l  Breeders Cooperative,

Inc. was form ally  organized. This cooperative, along with f iv e  other  

a r t i f i c i a l  breeding organ izations, breed approximately 253,000 cows 

yearly  throughout Michigan. Although th is  number may seem la rg e ,  

i t  represents only about h a lf  o f the dairy  cow population in the 

s ta te .

Since 1905, when the f i r s t  cow tes ting  association in the United 

States was organized in Newaygo County, Michigan, the opportunity fo r  

production tes tin g  has been av a ila b le  to most Michigan dairymen.

Yet today, 65 years l a t e r ,  only about 20 percent of Michigan dairymen 

avail themselves o f the serv ice.

Most o f the dairy  research done a t land grant u n iv e rs it ie s  is 

devoted to Improved management practices and more e f fe c t iv e  methods of 

selection . The Cooperative Extension Service is  responsible fo r  

teaching and Implementing practices th a t w i l l  Improve production and 

p ro f i ts .  Therefore, extension agents should be among the p rinc ip a l  

sharge-agents Involved 1n increasing the adoption o f production tes tin g  

and a r t i f i c i a l  insemination.

The Present Study

This study was undertaken 1n attempt to evaluate the images 

held by Michigan dairy  farmers o f (1) a r t i f i c i a l  insemination and
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(2 )  production te s t in g  o f  d a iry  c a t t l e .  A second goal was to o b ta in  

t h e i r  impressions o f  the various o rg a n iza tio n s  p ro v id ing  these serv ices  

add how these impressions are formed. Data o f th is  type should be 

useful fo r  improving E xtension 's  educational approach and fo r  p re p a r­

a t io n  o f  promotional programs.



LITERATURE REVIEW

A number o f  summaries [Lionberger ( I9 6 0 ) ,  Rogers (1968 ), and others]  

are a v a ila b le  which thoroughly discuss the d if fu s io n  o f ideas and innova­

tions. This review, however, w i l l  concern i t s e l f  with only the processes, 

categories and variab les to be investigated la te r  in th is  study.

The D iffus ion  Process

A major concern o f many leaders in a g r ic u ltu re  is to shorten the time 

between the e a r l i e r  and la te r  adopters o f recommended p rac tices . Some 

ideas are accepted r e la t iv e ly  soon, while  others are adopted only a f te r  

years o f e f f o r t  on the part o f many people and agencies.

To in vestig ate  th is  time lag , one must understand the process 

through which ideas are accepted. A model was presented by the North 

Central Rural Sociology Subcommittee fo r  the study o f D'^fusion (1962) 

in th e ir  discussion o f how farm people accept new ideas.

Adoption of a new idea is  an in t r ic a te  procedure involving a 

chain o f thoughts and actions. Usually decisions are made a f t e r  a num­

ber o f contacts w ith  various channels o f communication. Once an idea has 

been introduced any given person can be found a t one o f f iv e  stages o f  

the d iffu s io n  process. These f iv e  stages are: awareness, in te re s t ,  

evaluation, t r i a l ,  and adoption.

The Awareness Stage. At th is  po in t the ind iv idual knows l i t t l e  

about the new idea other than th a t i t  e x is ts .  A medium of mass communi­

cation has the greatest Impact a t  th is  stage.
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The In te re s t  Stage. At th is  stage the ind iv idual develops an in t e r ­

est in the idea and obtains general information about i t .  Mass media

and various a g r ic u ltu ra l  agencies play an important ro le  in providing  

this type o f inform ation.

The Evaluation Stage. Here the p o te n tia l adopter evaluates the 

new idea in terms o f his personal s i tu a t io n .  He weighs the economic 

aspects o f the new idea and usually consults with fr iends and neighbors 

whose opinions he respects. Mass communication media and sales personnel 

are not regarded as important sources o f inform ation a t  th is  stage. 

Information from mass media tends to be too general by th is  stage and 

the p o ten tia l adopter does not t ru s t  the salesman because he believes  

the dealer is try in g  to make a sale fo r  his personal w e lfa re .

The T r ia l  Stage. At th is  po int in the d if fu s io n  process, the person

is p r im a rily  concerned with how and when to use an idea. The new idea 

or technique is  usually t r ie d  on a small scale by the farmer i f  possible. 

County extension agents, neighbors and salesmen (when a commercial 

product is involved) are important providers o f such inform ation .

The Adoption Stage. The idea has now been completely accepted 

and the ind iv idual is s a t is f ie d  w ith  i ts  performance under his e x is t in g  

conditions. The greatest s ing le  in fluence in the continued use o f any 

idea is the in d iv id u a l 's  personal s a t is fa c t io n  w ith  the re su lts  o f the 

early  t r i a ls  and his continued success w ith  the p ra c tic e .

I t  is important to be able to recognize and work w ith  th is  model.

To be e f fe c t iv e  1n the d iffu s in g  ideas one must know which approaches 

to use a t  the d i f fe r e n t  stages and how to m obilize  them e f f e c t iv e ly .

Adopter Categories

I t  is  obvious from examining the d if fu s io n  process th a t  not a l l
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ind iv iduals  w i l l  respond a t  the same speed or in the same manner to an 

idea. Rogers (1968) defines adopter categories as "the c la s s if ic a t io n s  

of ind iv iduals  w ith in  a social system based on innovativeness." The 

following f iv e  categories , taken from Rogers (1968 ), w i l l  serve to 

standardize both nomenclature and method o f  c la s s if ic a t io n  fo r  the 

remainder o f th is  study. Figure 1 presents a graphic i l lu s t r a t io n  of  

these categories .

1. Innovator .  Such ind iv idu a ls  represent approximately 2 1/2  

percent o f the population, and a re , according to Rogers, those "ven­

turesome" ind iv idua ls  who are eager to t ry  new ideas. They usually  

have the necessary substantia l f in a n c ia l  backing to absorb the loss o f  

an u np ro fitab le  innovation, and the a b i l i t y  to understand and apply 

complex technical knowledge.

2. Early Adopters. About 13 1/2 percent o f the population can be 

referred to as e a r ly  adopters. This type o f ind iv idual is the h ighly  

respected "man to check with" or a leader in the community. The e a r ly  

adopter serves as a model fo r  other members o f the community because

he is not so fa r  ahead of the re s t th a t the m a jority  have l i t t l e  trouble  

id e n tify in g  with him.

3. The Early M a jo r i ty . While these in d iv idua ls  are usually not 

regarded as leaders in  the community, they adopt new practices e a r l i e r  

than the average member. This category makes up approximately 34 percent 

of the population and has the unique position  o f  being between the very 

early and r e la t iv e ly  la te  to adopt an idea. Thus, they occupy an 

important l in k  in the overa ll scope o f the adoption o f an innovation. 

Although they seldom lead , they fo llow  with d e lib e ra te  w illingness in  

adopting innovations.

4. Late M a jo r i ty . This category, which also represents approximately
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Figure 1 . - -  Adopter c a te g o r iz a t io n  on the basis o f  r e l a t i v e  time of  
adoption o f  innovat ions.

X -  2a X- r j  X X + a

Time of  Adoption o f  Innovations

a Innovators -  2 1/2 %.
b Early  Adopters - 13 1 /2 %.
c Early M a jo r i t y  - 34 %.
d Late M a jo r i ty  - 34 %.
e Laggards -  16 %.

Source:  Rogers ( 1 9 5 8 ) , used with  permission.



8

34 percent o f  the population, adopts new ideas ju s t  a f te r  the average 

member o f the population. Such ind iv idu a ls  approach each new idea 

with skepticism and caution. The m ajority  o f  public opinion must favor  

the innovation before a person in th is  category is  convinced o f i t s  

usefulness.

5. Laggards. Ind iv idua ls  in th is  category perhaps can be best 

described as t r a d i t io n a l is ts .  They represent only 16 percent o f the 

population and possess almost no opinion leadership. Such Ind iv idu a ls  

make decisions in terms of what has been done in  the past. By the time 

laggards f in a l l y  adopt an innovation, i t  already may have been replaced  

by a more recent idea which innovators are using. A lien ation  from a 

world in which changes occur ra p id ly  cause many laggards to be re ferred  

to as n e a r- is o la te s . As Rogers re fers  to laggards, "while most 

ind iv iduals  in a social system are looking to the road o f  change ahead, 

the laggard has his a tte n tio n  fixed  on the rear-v iew  m irro r ."

D iffus ion  o f Information

D iffus ion  of inform ation may be studied by examining a cross 

section of the process. A summary o f the steps d if fu s io n  may fo llow  

is presented in Figure 2.

The s c ie n t is t  represents the source o f an idea. By passing th is  

information on to such f i e ld  s t a f f  personnel as extension agents the 

idea is d iffused to the farmer le v e l .  By working through opinion leaders, 

those respected leaders in a community who have the a b i l i t y  to influence  

others, the Idea has a good chance to be adopted. With the support o f  

the local opinion leaders the c l i e n t ,  or in th is  study the local d a iry  

farmer, is  more receptive to the new idea and more l ik e ly  to develop a 

favorable a t t i tu d e  toward i t .  Thus, because of th e ir  important r o le ,



Figure 2 . - -  Model for  studying diffusion of information.

„ . . f ' * l dScientist*--------------->5 ta f f  «■

Feedback

Op inion -^Client
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opinion leaders deserve the concentrated e f f o r t  i t  may take to win th e i r  

support.

Consideration o f Variables

P a rt ic ip a t io n  in production tes tin g  programs and a r t i f i c i a l  insem­

ination  is a v a ilab le  to a l l  da iry  farmers. Yet r e la t iv e ly  few ava il  

themselves o f  the opportun ities these innovations have to o f fe r .  The 

question then ar ises : do farmers who adopt, p a r t i a l l y  adopt, discontinue

adoption or never adopt d i f f e r  in recognizable ways? A number o f  workers 

have investigated  several variab les and re la ted  them to the adoption o f  

various innovations. Knowledge of such c h a ra c te r is t ic s  should be useful 

in planning fu ture  promotional campaign s tra teg ies  fo r  these innovations.

Age. Research findings have not been e n t i r e ly  consistent as to 

the re la tio n sh ip  between age and adoption o f new ideas. Wilkening (1952 ),  

fo r instance, noted the age o f  the operator showed no consistent r e la ­

tionship with the acceptance of improved farm practices without adjusting  

for other socio-economic fac to rs .

Lionberger (1960 ), on the other hand, stated th at age is important

from the standpoint o f  the d if fu s io n  and use of farm inform ation. Young

farmers seemed to be more receptive to change than o lder farmers.

Older farmers may be in a b e t te r  position  f in a n c ia l ly  to make recommended 

changes, but are more l ik e ly  to  be concerned with security  matters and 

more re lu c ta n t to make any substantia l changes. In a la te r  study, Rogers

(1961), fu r th e r  supported Lionberger by s ta t in g  th a t  o lder farmers are

less l ik e ly  to be innovaters and more l ik e ly  to be laggards. Rogers 

showed the negative re la t io n sh ip  between age and adoption-of-farm -  

practice scores was s t a t is t i c a l l y  s ig n if ic a n t  and indicated th is  may 

be caused p a r t ly  by the growing conservatism often  associated w ith  

advancing age.



11

In a study of factors  associated with a dairy  fanner's p a r t i c i ­

pation in the Dairy Herd Improvement ( DHI} program in Vermont,

Houghaboom (1963) found th at p a r t ic ip a t io n  was associated with age to 

the extent th a t dairymen who dropped out of the program were s ig n i f ic a n t ly  

younger than dairymen who never jo ined . E x-partic ipants  were also  

younger than p art ic ip a n ts  but not s ig n i f ic a n t ly .

Houghaboom, in his study of 150 DHI herds, 50 e x -p a r t ic ip a n ts ,  

and 60 n on -p artic ip an ts , noted th at the large number o f dairy  farmers 

who discontinued th e ir  tes tin g  program did so during th e i r  most pro­

ductive years. This has some im plications o f the usefulness o f  pro­

duction tes tin g  inform ation to them. From another study, i t  appeared 

that they were not deriv ing  p o ten tia l benefits  from the information  

provided.

A large number o f other references are a v a ila b le  which discuss the 

e f fe c t  o f  age on adoption o f various innovations. Despite the d if fe ren c es ,  

Rogers (1968) makes the g en era liza tio n  th a t " e a r l ie r  adopters are younger 

in age than la t e r  adopters." He c ite d  ten references which support 

this g e n e ra l iza t io n , ten other research studies which found no s i g n i f i ­

cant re la t io n sh ip  between age and innovativeness, and three studies 

which found o lder age associated with Innovativeness. Workers In th is  

f ie ld  have genera lly  concluded th a t there are adequate th eo re tic a l  

grounds fo r  expecting younger ind iv idu a ls  to be more innovative than 

th e ir  o lder contemporaries.

Labor. A number o f farms can s t i l l  be categorized as "fam ily  

farms." This interdependence between fam ily  and farm is ind icated by 

the degree to which the fam ily  provides the labor fo r  the farm.

Wllkening (19 53 ), while studying the adoption o f improved farm 

practices as they re la te  to  fam ily  fa c to rs ,  found th a t farms on which
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a large percent o f  the labor was provided by the fa m ily ,  adopted s ig n i ­

f ic a n t ly  fewer improved farm practices than farms which hired a substan­

t ia l  proportion o f labor. This did not mean th a t the use o f h ired  

labor in i t s e l f  resulted in the adoption o f more changes in farming. More 

l ik e ly  the use o f  more hired labor re f le c te d  a g reater commercialization  

of the farm en terpr ise  and therefore  the tendency to adopt more changes 

in technology.

Education. While the leve l o f formal education o f the younger 

and o lder farm operators varies considerably, a number of studies show 

the number o f  years o f  education completed is  h ighly associated with  

the acceptance of new ideas.

Wilkening (1952) observed th a t  the education level o f a farm 

operator was as h ighly p re d ic t iv e  o f the approval o f improved farm 

practices and the adoption of those practices as any other socio­

economic fa c to r .  The education level o f the operator was s ig n i f ic a n t ly  

associated with the approval o f s ix ,  and then w ith  the adoption of each 

of ten , Improved farm practices considered separa te ly .

Houghaboom (1963) also found th a t p art ic ip an ts  in the DHI program 

in Vermont had s ig n i f ic a n t ly  more education than n on -partic ip an ts .

Since level o f  education is associated with p a r t ic ip a t io n ,  i t  appeared 

that dairymen who dropped out or never jo ined lacked the formal educa­

tion necessary to use te s t  and record data. However, i t  seemed more 

l ik e ly  th at level o f  education was only In c id e n ta l ly  associated with  

p a rt ic ip a t io n  and was not a l im it in g  fa c to r  1n i t s e l f .

Lionberger (1955) reported th a t users o f  extension services had 

completed more years o f education than non-users. However, in  a la t e r  

study, Lionberger (1960) argued th a t  too much schooling is useless or 

even detrimental because i t  makes a person im p ra c tica l.
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In a study of various adopter ca tegories , Rogers (1961) showed 

that innovaters had s ig n i f ic a n t ly  more education than laggards.

Innovators averaged over twelve years o f formal education, while  

laggards averaged only s l ig h t ly  over e ight years.

S izer and Porter ( I9 6 0 ) also found s ig n if ic a n t  re la tion sh ips  

between education and the fo llow ing four variab les : degree o f adoption,

degree o f knowledge, level o f l iv in g  scores and p a r t ic ip a t io n  scores.

A trend, however, should be noted. Lee and Chastain (1959) make 

a d e f in i te  point by s ta t in g  th a t ,  in general, younger farmers have a 

higher number o f  years o f  formal education. Thus, age is confounded 

with education.

The re la t io n sh ip  between an in d iv id u a l 's  age and his innovativeness  

is l ik e ly  to be in d ire c t ,  except where persons learn s p e c i f ic a l ly  

about new practices in school. Usually education merely creates  

a favorable mental atmosphere fo r  the acceptance o f new p rac tices .

Since favorable o r ie n ta t io n  may be gained outside o f school, the c o r r e la ­

tion between years o f  education and adoption o f farm practices is not 

always high. C lear-cu t re la tionsh ips  are hard to es tab lish  because 

years o f education may be re la ted  to other facotrs  [Lionberger ( I 9 6 0 ) ] .

FFA or 4-H T ra in in g . Experience 1n 4-H and FFA appears to be re la te d  

to good fanning technique, p a r t ic u la r ly  where good farming 1s id e n t i f ie d  

by the a b i l i t y  o f the farmer to adopt improved farm practices q u ick ly .

In th e ir  study of problem recognition in a g r ic u ltu re ,  Lee and 

Chastain (1959) found th a t  vocational a g r ic u ltu re  (FFA) and 4-H club  

work were two sources of organized tra in in g  most frequ en tly  named by 

respondents.

According to Wilkening (1952) farmers who have taken vocational 

ag ricu ltu re  1n high school are more l ik e ly  to adopt Improved farm
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practices. These same ind iv idu a ls  are l i k e ly  to be leaders and ac tive  

members o f the community in which they l iv e .  Furthermore, farmers who 

had sons in  vocational a g r ic u ltu re  were l ik e ly  to have adopted more new 

ideas than those who had no other fam ily member in such courses. Thus, 

vocational a g r ic u ltu re  had both d ire c t  and in d ire c t  influences upon the 

farming practices o f the farm operator.

Olson (1959) observed th a t farmers w ith considerable 4-H experience 

as young men also were more prosperous, had a higher standard o f l iv in g ,  

partic ip a te d  more in the a c t iv i t ie s  o f  the community and had a greater  

desire to have th e i r  ch ild ren  jo in  4-H than those who had no 4-H 

experience. Relationships between 4-H and the adoption o f improved 

farm p rac tices , as well as the predominance o f other re la tionsh ips  in  

favor of the 4-H group, ind icates th a t 4-H is a dynamic force fo r  the 

betterment o f  a g r ic u ltu re .

Farm S iz e . One p a r t ia l  in d ic a to r  o f  excellence in farming is farm 

s ize , whether measured in acres farmed or s ize  o f herd. Rogers (1969) 

stated th at a farmer w ith  a la rg e r  operation is  genera lly  considered 

to be more successful by his associates, although there are many possible  

reasons fo r  a large operation other than farming a b i l i t y ,  such as 

inheritance or o f f- fa rm  employment. Nevertheless, farmers with low 

a b i l i t y  would not be able to operate a large u n it  successfully fo r  

long even i f  he in h e r ite d  i t .  In e a r l i e r  work Rogers (1961) noted that  

innovators operated considerably la rg e r farms than laggards. He showed 

that a s ig n if ic a n t  re la t io n s h ip  ex isted  between acres operated and adop- 

t ion -of-fa rm -pract1ces scores.

W1lken1ng (1952) agreed with the two former studies when he showed 

that although farmers with small operations were as l ik e ly  to approve 

of the Improved practices as were farmers w ith  la rg e r operations, the
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actual adoption of those practices varied d ir e c t ly  w ith the s ize  of 

the farm.

Houghaboom (1963) found p artic ip an ts  in the DHI program had 

s l ig h t ly  larger operations than n o n -partic ipan ts , although d ifferences  

were not s ig n if ic a n t .  Houghaboom used number o f cows milked ra ther than 

number o f acres as the fac to r  fo r  determining size o f  operation.

Owners o f small herds were less l ik e ly  to be enro lled  in the DHI 

program, although herd size was not a fa c to r  influencing  dairymen to 

drop out o f the program.

S t i l l  another measure o f  farm size is in terms o f productive man 

work units (PMWU). A PMWU is the amount o f  work performed in a 10- 

hour day by an average worker with typ ica l methods and equipment.

Rogers (1961) found a s ig n if ic a n t  re la tio n sh ip  between adoption-of-  

farm-practices scores and the number o f PMWU*s.

Production le v e l . From the viewpoint o f  a g r ic u ltu ra l  development, 

farm production is one of the most important demonstrations o f farming 

excellence.

Houghaboom (1963) found that the average production per cow in 

herds which p a rtic ip a te d  in the DHI program was s ig n i f ic a n t ly  higher than 

the average in e i th e r  the e x -p a rt ic ip a n t or non -partic ipan t herd. Thus, 

the production level of the herd is associated with production tes tin g .  

Individuals who take a greater in te re s t  in th e i r  herd usually  adopt 

testing. They have more Information about th e ir  cows and are able to 

get more milk from th e ir  herd as a re s u lt .

Years farmed. In th e ir  study of farmers' reactions to new 

practices, Hoffer and Stangland (1958) found a higher percentage o f  

farmers who had been farming less than ten years adopted improved farm 

practices. However, th is  observation was q u ite  h ighly re la ted  to the
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same resu lts  obtained fo r  age o f the farmer.

Sources/Channels o f Farm Inform ation

In nearly every area there are farmers who are interested  in new 

developments and seek ways to apply them to th e ir  operations. Conversely, 

there are others who e x h ib it  l i t t l e  in te re s t  in new ideas and seem 

quite w i l l in g  to farm in accord with t ra d it io n a l  methods. They are 

inclined to accept new ideas only when trusted friends have c le a r ly  

demonstrated th e i r  m erit .

Whether a farmer used a source o f information or not is one 

expression of the evaluation i t  receives. Use appears to be qu ite  

highly corre la ted  with the c r e d ib i l i t y  the farmer associates with the 

source [Lionberger (19 55 )] .

The County Agent. Information may be obtained from the county 

extension agent in a number o f ways, such as: c a l l in g  the agent on the

phone, v is i t in g  with him on the farm or in his o f f ic e ,  attending meetings, 

reading newsletters or b u lle t in s  or through personal correspondence.

Past research findings generally  have indicated that farmers who are 

re la t iv e ly  ea r ly  to adopt new practices have had the largest number of 

contacts with th e ir  county extension agent. Rogers (1961) stated that  

a larger number o f ind iv iduals  in th is  category have more contacts 

with the county extension agent than those in the innovator category 

because innovators go d ir e c t ly  to the a g ric u ltu ra l s c ie n t is t  fo r  farm 

information, thus circumventing the county extension agent. Rogers 

showed that the re la tion sh ip  between extension agent contact scores 

and adoption-of-farm -practices scores was s t a t is t i c a l l y  s ig n if ic a n t .

Lionberger (1955) observed that influence of the extension agent 

was greater than those who said they got Information from them. Almost 

half o f the users o f  extension sources of farm information and one-
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sixth  o f those who said they did not use any such source attended  

one or more meetings where the agent was present. Consequently, 

Lionberger contended th a t many o f those undoubtedly got assistance from 

the agent which they did not admit. Most o f the in d iffe re n c e  appeared 

to be due la rg e ly  to ignorance about the duties and functions o f  

the agent. This was e s p ec ia lly  true among non-users o f county extension  

agents. The most important reason fo r  in d iffe re n c e  among a l l  groups 

was th at the servlees o f the county agent were not personally needed. 

However, a large portion o f  these in d i f fe r e n t  farm operators believed  

the county extension agent was a useful source o f inform ation to those 

who needed him, and there fore  should be retained fo r  th a t purpose.

Vocational A g ricu ltu re  Teacher. The vocational a g r ic u ltu re  teacher 

has a number o f  ways in which he can ex ert  his influence upon the 

community, even though he is not p r im a r i ly  concerned with the 

education o f ad u lt  farmers. Lionberger (1955) observed th a t  through 

supervision o f FFA pro jects and high school functions , the vocational 

ag ricu ltu re  teacher has continual contact with parents. Farmers in the 

immediate area would often  attend adu lt classes d irec ted  by the vocational 

agricu ltu re  teacher a t  the community center when they would not trave l  

to the county seat fo r  s im ila r  types o f meetings. The vocational 

agricu ltu re  teacher became lo c a l ly  known and accepted as a member of  

the community and there fo re  enjoyed many more p r iv ile g e s  than the 

county agent.

Neighbor. The average farmer has close personal contacts w ith  

at least f iv e  or s ix  other farmers. These contacts provide an e x c e lle n t  

opportunity fo r  the dissemination o f farm inform ation. Wilkening (1952) 

conducted a study to determine to what extent the personal contacts 

among fanners serve to disseminate inform ation about farm m atters,
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despite the many public and p r iv a te  agencies established fo r  th a t pur­

pose. Personal contacts among farmers have several important char­

a c te r is t ic s  which d is tinguish  th is  from other sources of inform ation , 

such as:

1) Personal contacts are usually between farmers who know each 

other. This fa c t  o f personal acquaintance is  important since 

farmers tend to d is tru s t  people they do not know.

2) Personal contacts between farmers serve other functions than the 

exchange o f information about farming. The exchange o f  in fo r ­

mation is usually inc identa l to these other functions. This

is important since the person obtaining information does not 

fee l under pressure or o b lig a tio n  to fo llow  the inform ation.

The rece iver is not put in the position o f e i th e r  seeking 

information or o f  being "talked in to  something" which usually  

puts him on the defensive.

3) Personal contacts as sources o f inform ation tend to be incomplete. 

The b e n e fic ia l and more in te re s tin g  aspects of an idea are

more l ik e ly  to be conveyed than techniques fo r  a c tu a lly  

putting  i t  in to  operation. This c h a ra c te r is t ic  helps to 

expla in  why those who re ly  on neighbors and other farmers are 

seldom successful.

4) Information about farm matters is in te rp re ted  and colored by 

local values and sentiments when transm itted from farmer to 

farmer. Any one farmer is not l ik e ly  to present a l l  the facts  

perta in ing  to a new p rac tice  but is  Inc lin ed  to praise I t s  

good points i f  he did favor 1 t .

In a la te r  study, Wilkening (1953) found th a t o ther farmers were 

l is te d  second only to farm magazines as the source where inform ation was
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o r ig in a l ly  obtained about new farm p rac tices . Other farmers were by fa r  

the most used source o f fu r th e r  inform ation about a new farm p ra c tic e .  

However, a large percentage o f those who gave other farmers as a source 

of most inform ation about new things in farming were in the low adopter 

category.

Rogers (1968), re fe r r in g  to some of his e a r l i e r ,  unpublished work, 

said that farmers placed much g rea ter c r e d ib i l i t y  in neighbors than in 

salesmen. Ninety-seven percent o f his respondents stated they would 

more l ik e ly  be convinced o f a new farm idea i f  they talked to a neighbor 

about i t  than i f  they received the same inform ation from a salesman.

In his study of inform ation-seeking habits and c h a ra c te r is t ic s  o f  

farm operators, Lionberger (1955) fu r th e r  supported th is  contention.

He categorized farm operators In to  users and non-users o f  extension  

sources o f inform ation. The non-users overwelmingly regarded friends  

and neighbors as one of th e ir  most cred ib le  sources of inform ation.

Users, on the other hand, were more l ik e ly  to l i s t  newspapers and 

magazines, th e ir  county agent, farm meetings, and adu lt classes as 

most valuable.

Thus, one could conclude th a t  neighbors and other farmers are  

important sources of farm inform ation , but tend to be more helpful to 

the la te r  m ajority  or the laggards inso fa r as the o ve ra ll  adoption 

picture is considered.

Local D ealers . The local dea le r is  usually  a person who 1s well 

known in the community and acquainted w ith  recommendations on farm 

matters. Local d ea le rs , such as seed and farm supply dea le rs , play  

a varied ro le  depending on the innovation under consideration and the 

stage In the adoption process. Ryan and Gross (1943 ), fo r  example, 

found almost h a lf  o f  th e ir  sample o f Iowa farmers reported hybrid seed
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salesmen to be th e ir  o r ig in a l source o f information which made them 

aware o f hybrid seed.

Copp and his co-workers (1958) supported the contention that local 

dealers were more important a t the t r i a l  stage than a t any other stage 

in the adoption process. Because farmers purchase a small amount a t the 

t r ia l  stage, h.e tended to re ly  heavily upon local dealers fo r  informa­

tion on how to use the new idea. Rogers (1968), supported by Ryan 

and Gross (1943), states th at local dealers are more important fo r  

e a r l ie r  adopters than fo r la te r  adopters a t the t r i a l  stage. Evidence 

from a number o f studies show th at most ind iv iduals  place less c re d i­

b i l i t y  in local dealers than in any other source of inform ation. The 

dealer's motive was the main reason fo r  the r e la t iv e ly  low c r e d ib i l i t y  

they place in his recommendations. The farmers believed th at the 

dealer promoted the overadoption o f new ideas to secure higher sales.

This concept, however, did not hold true fo r  a l l  areas. In communities 

where the local dealer was regarded as a fr iend  rather than as a salesman 

promoting a new product, the local dealer was widely respected by the 

farmers and th e ir  recommendations were often followed.

Wilkening (1952) found 1n a number o f the communities he surveyed 

most of the farm supply stores were operated by large fanners o f that  

neighborhood. Such a person is often regarded by his c l ie n ts  as an 

associate, ra ther than a salesman. Therefore, personal Influence with  

his c lien ts  was more l ik e ly  the re s u lt  in th e ir  adoption of a new 

product rather than anything e lse .

Rogers (1968), re fe r r in g  to his personal correspondence with A.W.

Van den Ban o f the Netherlands, in s ta tin g  th a t 1 t was reasonable to 

assume that many respondents under-report the s ign ificance o f local 

dealers. In a sample o f 200 Wisconsin farmers who were asked th e i r  most
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important source o f information in 1952, only three percent mentioned 

local dealers . When the same respondents were reinterviewed in 1957 

over 30 percent named local dealers as th e ir  most important source of  

information. This may be due to some form o f stigma which may not 

make i t  acceptable to admit one has been influenced by sales personnel.

B u lle tin s  and new sle tte rs . Farm b u lle t in s  and newsletters have the 

unique c h a ra c te r is t ic  o f providing an avenue through which in fo rm atior  

may be obtained d ir e c t ly  from a college o f a g r ic u ltu re  and the United  

States Department o f A gricu ltu re  (USDA). These b u lle t in s  d i f f e r  

from other in s t i tu t io n a l iz e d  forms o f farm information by requ iring  

the farmer to read them, ra th er than using personal contacts as a 

means of obtaining equivalent inform ation.

Although b u lle t in s  and newsletters may be obtained free  from any 

county extension o f f ic e ,  the s ta te  co llege o f a g r ic u ltu re ,  or the USDA, 

they seem to have an exclusive and somewhat unique readership. Their  

use requires an a c tive  e f f o r t  on the p art o f the farmer to seek out th is  

information and then apply i t  to his personal conditions. In most cases 

the use o f these b u lle t in s  occur when a farmer wishes to have more 

information about a p a r t ic u la r  Idea or thing he already knows something 

about.

According to Lionberger (1955) the use of b u l le t in s  implies a 

certain degree o f independent decision and action on the p art o f the 

farmer, which may not be required when personal sources are used. Thus, 

the more progressive and competent farmer would make g rea ter use o f farm 

bulle tins  and newsletters. In his study, Lionberger found th a t users of  

county extension agent services also made the heaviest use of b u lle t in s  

and newsletters. On the other hand, none o f  the non-users o f extension  

information sources, which comprised about 37 percent o f  his sample,
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used th is  source o f inform ation e i th e r .  A large percent o f  the farmers 

who obtained b u lle t in s  and newsletters saved them fo r  fu tu re  reference. 

This gives some evidence o f the evaluation  farmers place on b u lle t in s  

as a source o f  inform ation.

Magazines. One primary source o f information a v a ila b le  to farmers 

is magazines, p a r t ic u la r ly  farm magazines. The main purpose o f most 

farm magazines is  to communicate information about new ideas; th ere fo re ,  

they are most useful a t  the time the innovators and ea rly  adopters 

decide to adopt a new farm p rac tice .

Rogers (1961) found that not only do innovators read a la rg er  

number o f farm magazines, but they also read d i f fe r e n t  magazines than 

laggards. Innovators subscribed to the greatest number o f farm maga­

zines and laggards to the fewest. When analyzed s t a t i s t i c a l l y ,  the 

re lationship  between adoption -o f-farm -practices  scores and number of 

farm magazines read was s ig n i f ic a n t .

Lionberger (1955) noted th at users o f extension sources o f farm 

information and county extension services subscribed to and read 

more farm magazines than non-users o f the two above sources.

In his study o f the adoption o f improved farm practices as re la ted  

to family fa c to rs ,  Wilkening (1953) states th a t  farm magazines stand 

out as the s ing le  most important contact according to his sample of 

farm owners.

Thus, the Importance placed upon farm magazines appears to be 

well supported by previous stud ies. Magazines, l ik e  other forms of  

information sources, appear to be o f  more use o f e a r l i e r  adopters than 

to others. As stated e a r l i e r ,  the Innovators and e a r l i e r  adoptors make 

more use of published m ateria l than the la t e r  adopter categories .

Other Inform ation sources. There are a number o f minor sources of
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information a v a ila b le  to the farmer. Although in general terms they may 

be regarded as minor sources, to p a r t ic u la r  groups and in  p a r t ic u la r  

areas any one may be a major source and play a v i ta l  ro le  in the 

d iffus ion  of inform ation. For instance, Wilkening (1952) found that  

75 percent o f the farmers in  his survey lis tened  to radio while only 

56 percent said they read farm jou rn a ls . This response d if fe re d  from 

a number o f  other studies in which the popularity  o f farm journals  

exceeded a l l  other forms of inform ation sources.

Various farm organizations provide the farmer with valuable sources 

of inform ation. Farm Bureau, Grange and local cooperatives were mentioneo 

as having important influences In promoting lives tock farming, so il  

conservation and b e tte r  farming practices in general. P a r t ic ip a t io n  in  

these, and other farm organ iza tions , was s ig n i f ic a n t ly  associated with  

the acceptance o f improved farm p rac tices . Farmers who p a r t ic ip a te  in  

farm organizations are more l i k e ly  to have favorable a tt i tu d e s  toward 

improved farm p ra c tic e s , w ith  the leaders o f those organizations having 

the most favorable a t t i tu d e .  [Wilkening (1 9 5 2 )] .

Therefore, 1n summary, exposure to various forms of mass media, 

other personnel involved in a g r ic u ltu re ,  along with p a r t ic ip a t io n  in  

various farmer o rg an iza tion s , provide the farmer with many valuable  

information sources and contacts. Through proper u t i l i z a t io n  and 

exp lo ita tion  o f these contacts, followed by the accurate ap p lica tion  

of the information obtained to his personal operation, the modern 

farmer o f today has the opportunity to be more successful than ever 

before.



PROCEDURE 

Designing the Questionnaire

Because of the design set fo rth  in th is  survey i t  was necessary 

to prepare the questionnaire in such a manner that the same form could 

be used fo r both mail questionnaire and fo r  follow-up interv iew s.

Wording of the questions and the format o f the instrument was important, 

so both the dairymen receiving the questionnaire through the m a il ,  

and those interviewed la t e r ,  had a minimum o f d i f f i c u l t y  fo llow ing the 

order o f questions or understanding them. Wording o f the questions 

were espec ia lly  important from the standpoint o f  obtaining the 

desired inform ation.

Instruments used in previous studies were obtained from Michigan 

Animal Breeders, fo r  a r t i f i c i a l  insemination, and from Dr. Harry 

Ainslie  a t  Cornell U n ive rs ity , fo r  production te s t in g . Through close 

study of the format and question s truc ture  in these instruments, strong 

points o f each were Incorporated in to  the previously designed in s tru ­

ment fo r  th is  study.

Following a p re test o f  15 Michigan dairymen and leaders in the 

dairy f i e l d ,  revisions were made and the f in a l  form was completed.

Because o f the length o f the f in a l  form o f the instrument, 

o ff -s e t  type was used to reduce the previous 14 pages to four. This 

made handling the m ailing and the return ing  o f  the form much e a s ie r .  

Undoubtedly 1t also assured a higher number o f  mail respondents than 

would have been otherwise possible. Introductory le t te r s  from Dr.
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C. E. Meadows, Michigan State  Extension Dairyman, accompanied each 

mailing as did self-addressed stamped return  envelopes. Copies o f  

the le t te r s  used and the copy o f the f in a l  questionnaire are presented  

in the appendix o f  th is  thes is .

The reference provided by Backstorm and Hursh (1963) proved to 

be a valuable source o f inform ation in  designing the instrument fo r  

th is study.

Sample

To f u l f i l l  the objectives o f the present study, data were obtained  

from a representative  sample o f the 14,916 d a iry  farmers in the lower 

peninsula o f Michigan. Farmers in th is  area were chosen as the 

reference population o f the study because o f  the r e la t iv e  proxim ity  

to Michigan State  U n ivers ity . Those in the upper peninsula o f  Michigan 

were excluded to conserve the time and money required fo r  sampling, 

and because they comprise a small m inority  o f the to ta l  population o f  

Michigan dairymen.

Dairymen were chosen from the October 8 ,  1969, B rucellos is  Ring 

Test (BRT) l is t in g  supplied by the Animal Health D iv is ion  o f the USDA.

A random sample o f 513 Michigan d a iry  farmers was drawn and 

mailed questionnaires. Self-addressed, stamped envelopes were enclosed 

to encourage the dairymen to re turn  the questionnaire . I f  in d iv id u a ls  

were deceased or no longer farming the population was resampled by 

returning to the BRT l i s t in g ,  to the p a r t ic u la r  county from which the 

Individual came, and se lec ting  another dairyman a t  random from the 

county l i s t .  Non-respondents were mailed a second questlonnlare  

approximately three weeks a f te r  the f i r s t  m a iling . Dairymen who s t i l l  

fa i le d  to respond were mailed a th ird  questionnaire three weeks la t e r .
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February 12, 1970, was set as a c u t -o f f  date fo r  a l l  mail ques­

tionna ires . A random sample o f a l l  non-respondents was then taken and 

personal interviews were arranged. Those w ith in  an 80 mile radius 

of East Lansing were v is ite d  personally and those outside the 80 miles 

were contacted and interviewed by telephone. Because of the p r io r  

sp ec if ica tion  th at those selected were to be contacted by telephone, 

e ith e r  to be interviewed or to arrange a time fo r a personal in te rv ie w ,  

i t  was necessary th at the individual have a current telephone l is t in g .  

Those fo r  whom telephone numbers were unobtainable were dropped from 

the sample.

Table 1 shows a complete l is t in g  by numbers o f a l l  samples taken. 

Table 2 1s a summary tab le  o f the various responses received from the 

samples drawn. The major point to be made from th is  tab le  is th a t each 

personal and telephone interview  had been magnified f iv e  times to 

account fo r  non-respondents 1n the o r ig in a l sample. I t  was assumed 

the non-respondents were a r e la t iv e ly  homogeneous group and therefore  

interviewing a random sample o f one in f iv e  gave an estimate of the 

en tire  group. The 5X fac to r gave proper weight to the non-respondents 

with respect to th e ir  influence in the to ta l  sample, because only one-

f i f t h  of the non-respondents were resampled.

The representativeness o f data obtained by th is  sampling procedure

were va lidated  by Hoglund and McBride (1970). Their study o f the

changing aspects o f  Michigan dairy  farming u t i l i z e d  information from 

a l l  Grade A dairymen 1n the s ta te ,  and agreed very c lose ly  with samples 

drawn in th is  study- For example, Hoglund and McBride found 68.1 percent 

of the da iry  operations used stanchion barns, 15.1 percent used loose 

housing and 10.2 percent used free  s ta l l  barns. Dairymen included  

in the present study reported 66.6 percent, 14.5 percent and 11.7
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TABLE 1 . - -  Samples drawn.

Type Number

Mall questionnaires 513

Resampled 65

Non-respondents ( In te rv ie w ) 51

TABLE 2 . - -  Response summary.

Type Number

Mail questionnaires 320

Telephone interv iew 24

Personal in terv iew 18

Refusals 5

Not at home 4

Dropped from sample (no phone) 36

Duplicates (in te rv iew  X 5) 210

Final number o f usable questionnaires 530

percent respective ly . Hence, one can be r e la t iv e ly  confident th a t the 

sample drawn is a representative sample o f Michigan dairy  farmers.

Method o f  Analysis

Although c o lle c t in g  the data is Important, and the most time 

consuming part o f the study, i t  1s only through accurate and appro­

pria te  analysis th a t v a l id  Inferences can be made about the re s u lts .  

After thoroughly reviewing the key concepts under consideration , the
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research method chosen should be the one th a t w i l l  most accurately  

analyze the empirical re la tionsh ips  among these concepts.

The factors included in th is  survey indicated th at the data were 

e s s e n tia lly  m u lt iv a r ia te  because many o f  the factors included obviously  

are highly in te r re la te d ,  and several may covary g re a tly .

In a number o f past studies o f th is  general type workers have 

attempted to apply various forms o f  u n iva ria te  analysis to m u lt iv a r ia te  

data. However, jo in t  in te rp re ta t io n  o f such analyses requires the 

assumption o f independence, which is seldom v a lid  fo r  such data. Thus, 

to avoid th is  problem, m u lt ip le  regression, by le a s t  squares, was the 

procedure selected to analyze the data obtained from th is  survey.

The procedure o f  least squares not only allows one to make speci­

f i c ,  independent tests o f s ig n ificance  on the d ire c t  (unconfounded) 

effec ts  o f the various fa c to rs ,  but i t  also permits one to attempt to 

ascertain  which combination of va ria b le s , is the most reasonable 

predictor o f  the dependent va ria b le  under study. In th is  study there are 

two dependent va r ia b les , namely, adoption-non-adoption o f production  

testing and degree o f adoption of a r t i f i c i a l  insemination. Pred iction  

equations, or models, as they w i l l  be ca lled  h e re a fte r ,  bring us one 

step c loser to being able to u t i l i z e  the resu lts  o f  th is  study in  

planning fu tu re  s tra teg ies  fo r  the more complete adoption o f these two 

innovations. Obviously, the use o f  such pred iction  models gives no 

positive  assurance o f the success of fu ture  s tra te g ie s . As stated  

by Herzog et. al_. (1968): " I t  should be noted th a t the use o f  'p re ­

d ic t io n ' is  s p e c i f ic a l ly  t ie d  to co rre la tio ns  and does not Involve  

forecasts In to  the fu tu re . We 'p re d ic t '  the value o f  one v a r ia b le  by 

knowing the value o f  another v a r ia b le ,  or set o f  v a ria b les . I f  such 

'p red iction  1s s u b s ta n tia lly  b e t te r  than untutored guesses, the
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prediction is u se fu l."

Two other l im ita t io n s  of the analysis should be noted. F i r s t ,  

variables which were overlooked and not included in the study, 

may have an e f fe c t  on the dependent v a r ia b le . I f  important independent 

variables are absent from a study, estimates o f parameters fo r  variab les  

included may be biased and appear to be more s ig n if ic a n t  than they 

ac tua lly  are. As noted by Box (1966), in his discussion of use and 

abuse o f regression, a highly s ig n if ic a n t  value can be obtained fo r  

a variab le  which has l i t t l e  d ire c t  e f fe c t  on the dependent va riab le  

when major factors are overlooked. Such resu lts  o ften  are re fe rred  to  

as "nonsense" c o rre la tio n s . This l im ita t io n  1s p a r t ic u la r ly  severe in 

data co llected  without the b e n e fit  o f randomization procedures a v a ila b le  

in contro lled  experiments, which tend to minimize such biases. There­

fore i t  behooves the researcher to be extremely thorough in the 

organization o f a f i e ld  study to include a l l  p e rt in e n t variab les and 

ask the questions in such a way th at accurate, unbiased information  

w il l  be obtained.

The second l im i ta t io n ,  which presents problems when using m u ltip le  

regression, is concerned with the v a l id i t y  o f  the assumption th at a l l  

independent variables are f ix e d . I f , in fa c t ,  these Independent 

variables are random ra th er than f ix e d ,  estimates o f p a r t ia l  regression  

co e ffic ien ts  may be biased and the usual le a s t  squares variance-covariance  

matrix is improper. This leads to in correc t p ro b a b il ity  levels  

associated with various tests o f hypotheses or In te rv a l estimates.

Means o f ce rta in  Independent variab les were ca lcu la ted  and compared 

for the d i f fe re n t  "adoption" categories o f  the dependent va riab les .

The confounded nature o f  the variab les make u n iva r ia te  analyses 

d i f f i c u l t  to in te rp re t ,  and the resu lts  from these may be questioned. 

However, where the resu lts  from the comparisons o f means agree with
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the resu lts  o f  the m u lt iv a r ia te  an a ly s is , one may be more confident o f  

the e x is t in g  re la t io n s h ip .

Certain adoptor categories were labeled as the standard, and 

each sp e c if ic  mean was then compared ind iv iduals  with i t .  Therefore 

the ob jective  of th is  analysis was to locate categories which were 

d if fe re n t  from the specified  standard.

Dunnett's t - t e s t  is appropriate fo r  m u ltip le  comparisons with a 

standard and provides good power in detecting mean d iffe rences . In 

general, comparisons may be made with one-sided or two-sided a l te rn a ­

tives to the hypothesis, but the nature o f the hypothesis fo r  these 

data suggested the use o f two-sided a l te rn a t iv e s .

The most Innovative category fo r  each o f the two dependent 

variables under consideration was chosen as the standard. This 

decision was made under the guidance o f  Dr. C. E. Meadows whose 

extensive experience w ith  Michigan dairy ing  q u a li f ie d  him to make such 

a judgement. Those ind iv iduals  who had adopted production te s t in g ,  

as one might expect, were selected as the standard fo r  comparing 

other categoires o f the production tes tin g  area. However, p a r t ia l  

adopters o f AI were chosen as the standard to compare other AI categories  

because of the b e l ie f  th a t they were more open-minded, and, although 

they recognized the advantages o f A I , were v i t a l l y  in terested  in the 

betterment o f th e ir  herd. Many complete adopters o f  AI have been 

lu l le d  in to  a fa ls e  sense o f secu rity  by be liev ing  AI w i l l  solve a l l  o f  

th e ir  breeding problems, while non-adopters represent the d ire c t  

opposite and many have closed th e i r  minds to ever adopting a r t i f i c i a l  

insemination.



RESULTS AND DISCUSSION

Production Testing

The a b i l i t y  o f  a d a iry  en terprise  to succeed by the adoption 

of new ideas rests in the hands o f the dairy  farm operator. In the 

past the dairyman has been regarded la rg e ly  as a farm laborer. However, 

today his ro le  has sh ifte d  to th a t o f  a decision-maker. The rapid  

pace of today's events means th at wrong decisions can have adverse 

consequences very qu ick ly . The importance o f accurate records, needed 

to make the necessary decisions with a minimum o f time and d i f f i c u l t y ,  

is established. No business can be conducted e f f i c i e n t l y  without such 

records. Their value is c le a r ly  seen when i t  is re a lize d  th a t the 

selection of the herd fo r  improved production is based p r im a rily  upon 

the records alone. Other factors besides milk and f a t  production also  

should be considered. However, th e i r  importance is la rg e ly  re f le c te d  

in the production of the ind iv idual cow.

There are approximately 16,000 d a iry  herds in Michigan, o f which

10.500 are Grade A herds. The surpris ing  p art is that only 18 percent 

of the herds u t i l i z e  production te s t in g . However, those herds contain  

28 percent o f  the cows. The 1968 average fo r  herds on te s t  was

12.500 pounds o f milk per cow, w hile  i t  was estimated th a t the average 

cow in Michigan produced only 9700 pounds of m ilk . [Michigan A g ric u l­

tural S ta t is t ic s  (1968 ), Michigan Dairy Herd Improvement Records

1968 Annual Report (1 9 6 9 )] .

Dairymen look to production records fo r  a number o f  forms of

31
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Table 3 . - -  Reasons c ited  fo r  adoption of production te s t in g .

Reason Number o f  respondents

Individual cow production 105

Culling guide 94

Comparison with creamery te s t 21

Feeding instructions 19

Breeding dates 18

Advertising and merchandising 17

Drying o f f  dates 16

P artic ip a tio n  1n breed association programs 9

Sire proving 9

information to help them in th e i r  decision-making processes. Table 3 is  

a l i s t  of the major reasons c ite d  by Michigan dairymen in th is  study.

As one might expect, ind iv idual cow production and use o f the records 

in c u llin g  the herd are by fa r  the two most frequently  mentioned reasons 

for using production te s t in g . Over 80 percent o f  the dairymen 1n 

the study who had adopted production tes tin g  c ite d  these two as the 

basis fo r  adoption. Approximately 15 to 20 percent looked to  

production records fo r  information on feeding in s tru c t io n ,  breeding 

dates, d ry in g -o ff  dates, and fo r  a comparison with the te s t  they receive  

from the creamery. A large portion o f  adopters having reg is tered  herds 

cited the advertis ing  and merchandising o f th e ir  animals and p a r t ic ip a ­

tion in breed association programs as a main advantage fo r  being on te s t .  

Production inform ation is useful in obtain ing estimates o f the genetic  

value o f s ires  through s ire  proving, although only o f f i c ia l  records
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Table 4 . - -  Type of te s t  used by Michigan dairymen.

Type
of

te s t

Number
of

respondents
Percent

DHIA ( o f f i c i a l ) 56 45.90

DHIR ( o f f i c i a l ) 12 9.84

Owner Sampler (u n o f f ic ia l ) 31 25.41

Tri-M onthly-Testing ( u n o f f ic ia l ) 5 4.10

Private Test (u n o f f ic ia l ) 18 14.75

are used.

There are f iv e  types o f te s t  a v a ila b le  to the Michigan dairyman.

These, along with the number and percent o f  respondents using each are

shown in Table 4.

The Dairy Herd Improvement Association (DHIA) record is  the most 

widely used by Michigan dairymen. Almost 46 percent o f  the dairymen 

on te s t in th is  study belonged to DHIA. On a sta te-w ide basis over

1800 herds and 80,000 cows were enro lled  on DHIA in 1969. DHIA is  an

o f f ic ia l  form of te s t  under the supervision o f  the United States 

Department o f A g ricu ltu re  (USDA) through s ta te  and local associations. 

Under th is program each month a one-day te s t  is conducted by the 

supervisor on the e n t ire  herd, reg is tered  cows and grades. At th is  time 

the supervisor maintains Id e n t i f ic a t io n  records and keeps current produc­

tion on Ind iv idual cows up-to -da te . Feed and feed costs as well as 

other items o f Inform ation are o p tio n a l.

The Dairy Herd Improvement Registry (DHIR) has 170 herds and 

15,000 cows enro lled  in Michigan. Approximately 10 percent o f  the
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herds in th is  study were enro lled  on the DHIR program. DHIR has 

es s e n tia lly  the same function as DHIA, however i t  is  applied only to 

registered herds. Both the breed association and USDA are involved  

in i ts  supervision, and a l l  production records made on th is  program 

are reported to both headquarters. Although DHIR is more expensive 

than DHIA, the breed associations publish the records and make them 

availab le  fo r  other promotional functions.

The Owner-Sampler te s t in g  program is an u n o ff ic ia l  te s t  in  which 

the farmer takes his own m ilk weights and samples each month. The 

supervisor c o lle c ts  the samples and ca lcu la tes  inform ation on milk  

and fa t  fo r  the dairy  farm er, w ith other inform ation also o p tio n a l.

The program has 1300 herds and 40,000 cows enro lled  in Michigan. 

Approximately a quarter o f  the dairymen in th is  study were using the 

Owner-Sampler program. Although these records, i f  co lle c te d  p roperly ,  

can be ju s t  as accurate as o f f i c i a l  records, they are not regarded as 

such and are not included in s ire  proving, sa le  catalogs or any other 

place where o f f i c i a l  records are found. They are p r im a ri ly  fo r  the 

herd owner's use.

Another form o f  te s t ,  a v a ila b le  in Michigan and New York, 1s 

the Tri-M onth ly-Testing  (TMT) Program. This r e la t iv e ly  new program 

has only 6500 cows en ro lled  and only about four percent o f the dairymen 

in the study. As the name im p lie s , the u n o f f ic ia l  TMT 1s designed to 

allow the coirmercial d a iry  fanner to be on a te s t in g  program with the 

least amount o f time and e f f o r t .  M ilk  samples need only be taken once 

every three months and m ilk weights once every month fo r  a d a iry  farmer 

to be ac tive  1n th is  program. These records, w hile  not recognized as 

o f f ic ia l  d a iry  records, and c e r ta in ly  not as accurate, provide the 

commercial dairyman w ith  approximate production inform ation to a s s is t
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him in his decision-making processes.

The f in a l  form o f te s t  a v a ila b le  to Michigan dairymen is the 

Private  Test. Such te s tin g  programs are conducted by various FFA 

chapters and Grade B processing plants which provide such services  

fo r th e ir  patrons. These tes tin g  programs* while not as popular as 

in the past* s t i l l  te s t  a s izab le  number o f cows. Approximately 

15 percent o f  those dairymen included in  th is  study were on p r iv a te  

te s t .  I t  was also noted th a t these ind iv idua ls  appeared to be well 

s a t is f ie d  with th e i r  tes tin g  program and enjoyed the personal a t te n t io n  

they received with i t .

Dairy farmers can be described by one o f  three categories , adopter,  

disco ntin ues  or non-adopter, depending upon th e ir  pos ition  on production  

tes tin g . The reasons fo r  adopting production te s tin g  have already  

been summarized in Table 3, while those categorized as discontlnuers are  

summarized on Table 5. A dairyman's f a i lu r e  to recognize the value  

of tes ting  caused most ind iv idua ls  to drop te s t in g . This f a i lu r e  was caused 

by a number o f reasons c ite d  by those Interviewed personally . The 

most common response was in a b i l i t y  to understand the computerized 

results o f  the te s t .  Dairymen ev id e n tly  received r e la t iv e ly  l i t t l e  

assistance from the supervisor 1n In te rp re t in g  and using te s t  data ,  

thus i t  was o f l i t t l e  or no use. Houghaboom (1963) observed a s im ila r  

occurence in his study o f  Vermont d a iry  farmers. He fu r th e r  noted th at  

a dairyman's appraisal o f  the supervisor's  q u a l i f ic a t io n s  appeared to  

be closely associated with th e i r  desire  fo r  assistance. Thus one 

could hypothesize th a t assistance from a supervisor or some other  

person In whose a b i l i t i e s  the d a iry  farmer has confidence, would be 

e f fe c t iv e  1n reducing the number o f dairymen who drop out o f  the 

program.
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Table 5 . - -  Reasons c ite d  fo r  discontinuing production te s t in g .

Reason Number o f  respondents

Could not re a l iz e  the value o f tes tin g 61

Too much work 43

Too expensive 40

Poor service 36

Supervisor q u it 12

Personality c o n f l ic t  with supervisor 11

One d a iry  farmer c ite d  fo r  not recognizing the value o f te s t in g ,  

concerned the use o f  plus-proven AI b u lls .  This p a r t ic u la r  dairyman 

believed th a t as long as a l l  o f his fu ture  herd replacements were s ired  

by plus-proven bu lls  his c a t t le  had to make the maximum genetic  

improvement possible , thus 1 t was unnecessary to te s t  his herd. Appar­

ently  th is  ind iv idual had been oversold on the merits o f AI and fa i le d  

to re a l iz e  the importance of se lec ting  superior females as well as 

superior males.

Other comments ranged form "as long as my te s t  stays above 3.5  

at the creamery I don 't need to te s t" ,  to "my cows cu ll  themselves by 

not breeding back and in ju ry  problems, so I don 't need to te s t ."

Responses frequently  d e a lt  w ith the extra  commitment o f  tim e,  

money and e f f o r t .  Some dairymen recognized the importance o f tes ting  

th e ir  herd but did not fee l they could a ffo rd  1 t a t the present 

time. Others f e l t  the ex tra  time and labor spent on tes tin g  was not 

worthwhile. I t  was p rec ise ly  fo r  such Ind iv idua ls  th a t the TMT program 

was designed. However, 1 t 1s questionable whether these d a iry  farmers
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would even adopt th is  program.

Poor se rv ice , p r im a ri ly  from the local supervisor, was c ite d  as 

another reason fo r  discontinuing te s tin g  by a number o f dairymen.

Several complaints were made concerning the supervisor's  carelessness 

and in a b i l i t y  to  keep accurate records.

Another problem o f  most tes tin g  associations is th a t o f  re ta in in g  

the supervisors fo r  a long period o f time, esp ec ia lly  the best ones. 

When these we 11-respected supervisors q u i t ,  a number o f th e ir  patrons 

also q u it  ra ther than make the t ra n s it io n  to another supervisor who is  

a complete stranger.

Anytime an Ind iv idu a l comes in contact w ith a large number o f  

farmers, i t  is  r e la t iv e ly  ce rta in  th a t some p e rs o n a li t ie s ,  hopefu lly  a 

minimum w i l l  c o n f l ic t .  O ften, unless the d a iry  farmer is  able to jo in  

another tes tin g  assoc ia tion , he w i l l  discontinue his program ra ther  

than continue with someone he does not get along w ith .

The th ird  category comprises In d iv idua ls  who never have adopted 

production te s t in g . Table 6 shows the most frequent response, as with  

the discontlnuers, was the fa i lu r e  to re a l iz e  the value o f te s t in g .

Most f e l t  they had done a l r ig h t  th is  fa r  without te s t in g  so there was 

no need to adopt i t  now.

Another response frequently  heard was th a t an in d iv id u a l 's  cows 

were not good enough to be on te s t .  These are the dairymen who most 

need Information about th e i r  cows. I f  th e i r  c a t t le  are not p ro f i ta b le ,  

they should be replaced by c a t t le  th a t a re . One could hypothesize th a t  

some Ind iv iduals  probably do not want to know ju s t  how poor th e i r  cows 

actua lly  are . Such in d iv idua ls  ma> also have a fe a r  of being compared 

to th e ir  neighbors, whose herd may be superior in  production. Thus, 

an individual would ra th e r not p a r t ic ip a te  a t  a l l  than be embarrassed in
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Table 6 . - -  Reasons c ite d  fo r  never adopting production te s t in g .

Reason Number o f  respondents

Could not re a l iz e  the value o f tes tin g 148

Cows are not good enough 80

Too expensive 35

Too much work 33

Unstable tes tin g  program 18

My neighbors do not te s t  so I do not e i th e r 9

No te s te r  a v a ila b le 8

front o f his contemporaries.

Approximately equal numbers o f non-adopters responded that produc­

tion tes ting  was too expensive or required too much work. Thus, they 

believed th e i r  time and money could be b e tte r  spent elsewhere, although 

the v a l id i t y  o f th a t b e l ie f  1s questionable. A number o f those in te r -  

; -wed, which responded in th is  manner, were only in  dairy  farming as a 

.de line. These In d iv idua ls  held o ther jobs in nearby c i t ie s  and only  

looked tu da iry in g  as a minor source o f  income.

Certain  areas 1n Michigan have had trouble  maintaining a s tab le  

testing  program. In  such areas d a iry  farmers are re lu c ta n t to adopt a 

testing  program because o f  what they have heard and seen.

Production te s t in g ,  l ik e  many other Innovations, w i l l  not be 

adopted by some ind iv idua ls  u n t i l  th e i r  neighbors do.

F in a l ly ,  some In d iv id u a ls  were found who wanted to be on te s t  but, 

because o f t h e i r  remote lo c a t io n , had no te s te r  a v a ila b le  and therefore  

were unable to te s t  th e i r  herd. These In d iv idua ls  were located mostly
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Table 7 . - -  L is t in g  o f  v a r ia b le  descrip tion  and corresponding name.

Variable
Name

V ariab le
Description

Cons Constant (y -1 n te rc e p t)  value
SSel Person se lec tin g  s ires  used in  herd
Cost Cost o f  A l-v s -b u l l
Conv Convenience o f  A l-v s -b u l l
Dan Danger element o f  having a d a iry  bull present
Dis E ffectiveness o f  AI 1n combating disease
Fut Future plans o f  dairyman
Age Age o f  dairyman
Ch Number o f  ch ild ren
Ed Level o f  education
FFA P a r t ic ip a t io n  1n 4-H or FFA programs
YrFm Number o f  years engaged in  farming
YrDa Number o f  years engaged in  da iry ing
Bkgd Background experience in d a iry in g
FMi Farming in Michigan
Acre Size o f  farm 1n acres
ExS Value o f  the Extension Service
Mag Total number o f  magazines read
Mar Method o f marketing m ilk used
Labor Percent o f  labor force h ired
Fac Description o f  f a c i l i t i e s  used
MProd Average m ilk production lev e l
NCow Number o f  cows
Reg Percent o f herd which Is  reg is tered
PTest Adoption o f  production te s t in g
AI Adoption of a r t i f i c i a l  insemination

in the northern p art o f  the lower peninsula where d a iry  farms are q u ite  

sparse.

When considering the adoption o f production te s t in g ,  as well as 

a r t i f i c i a l  Insemination ( A I ) ,  one can th in k  o f a number o f fac tors  which 

should in fluence the adoption o f each se p a ra te ly , and some which should 

Influence both. The variab les  Included In th is  study and a b r ie f  

description o f each are l is te d  1n Table 7. Although a number o f  the 

variables appear a t  f i r s t  glance to be s p e c i f ic a l ly  t ie d  to the adoption 

of A I,  1 t was believed they could be h e lp fu l 1n eva luating  the th inking
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Table 8 . - -  S ta t is t ic a l  re la tionsh ips  between adoption of production  
tes ting  and other v a r ia b les .

Variable3
Zero-order

C orre la tion
C o effic ien ts

P a r t ia l
C orre la tion
C o e ff ic ie n t

P a r t ia l
Regression

C o e ff ic ie n t

Standardized
P a rt ia l

Regression
C o effic ien ts

AI .208 .077 .002 .074
SSel .264 .203 .168 .168**
Cost .063 .006 .003 .006
Conv .287 .248 .143 .210**
Dan .096 .042 .024 .039
Dis .083 .051 .041 .047
Fut .113 .009 .005 .008
Age -.1 1 2 .206 .023 .300**
Ch .178 .029 .009 .024
Ed .142 -.1 1 7 -.0 3 5 -.112
FFA .263 .161 .167 .166*
YrFm -.1 5 0 - .0 7 9 - .0 1 5 -.2 0 8
YrDa -.1 5 6 -.06 5 -.011 - .1 6 0
Bkgd .008 .065 .072 .058
FMi .111 .134 .299 .119*
Acre .407 .197 .001 .214**
ExS .226 .062 .048 .053
Mag .398 .098 .059 .099
Mar .434 .231 .222 .214**
Labor .073 .032 .001 .027
Fac - .2 5 8 -.0 1 4 -.00 7 -.0 1 3
MProd .251 .034 .000 .033
NCow .284 .027 .001 .028
Reg .268 .190 .005 .154**
Cons -.341

a For l is t in g  o f v a r ia b le  descrip tion  see Table 7.
*  Standardized p a r t ia l  regression c o e f f ic ie n t  s ig n if ic a n t  a t  P<.05. 
* *  Standardized p a r t ia l  regression c o e f f ic ie n t  s ig n if ic a n t  a t P<.01.

of dairymen In the various categories o f  adoption o f production te s tin g .  

Therefore, they were Included 1n the study o f  adoption o f  production  

testing also.

Zero-order c o rre la t io n s , p a r t ia l  c o rre la t io n s , p a r t ia l  regression, 

and standardized p a r t ia l  regression c o e ff ic ie n ts  are l is te d  1n Table 8 

fo r  each o f the 24 Independent variab les with the dependent
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v a ria b le , adoption o f production te s t in g .  Results fo r  two o f the 

variab les , age and education, require  c la r i f ic a t io n .  The zero-order  

(simple) c o rre la t io n  o f age with adoption o f production tes tin g  is  

n eg a tiv e ,i  . e . , younger farmers are more in c lin ed  to adopt production  

tes ting ; however, the resu lts  o f the regression analysis show the 

reverse to be tru e . For the education va ria b le  the re s u lt  changes 

from p o s it iv e ,  fo r  the zero-order c o rre la t io n ,  to negative , fo r  the 

p a r t ia l  regression. The resu lts  fo r  these variab les  are prime examples 

of the e a r l i e r  discussion concerning the inappl icabi 1 i ty. o f u n iv a r ia te  

analyses to m u lt iv a r ia te  data. In correct conclusions can e a s i ly  be 

drawn from such re s u lts .  Tables 17 and 21 fu r th e r  exemplify th is  by 

showing highly s ig n i f ic a n t  d iffe rences between means fo r  age or education 

of adopters and non-adopters on a u n iva r ia te  basis. However, Table 8 

shows the p o s it iv e  regression fo r  age to be h ighly s ig n i f ic a n t ;  

there fore , the d ir e c t  e f fe c t  o f  age is opposite th a t ind icated in the

univariate  analyses. The e f fe c t  o f education, on the other hand, while

also h ighly s ig n if ic a n t  under u n iv a r ia te  te s ts ,  is not s ig n if ic a n t  in  

the complete model fo r  m u lt iv a r ia te  an a ly s is , although the sign of the 

estimated e f fe c t  is changed.

Twelve m u lt ip le  regression models fo r  p red ic tion  o f the adoption of

production te s tin g  are presented in Table 9. Estimates o f p a r t ia l

regression parameters are l is te d  in  the body o f  the tab le  along with
2

the squc;-£ of  che m u lt ip le  c o rre la t io n  c o e f f ic ie n t  (R ) ,  which was used
p

to compare e ffectiveness o f the models. These R -values represent the 

re la t iv e  e f f ic ie n c y  o f  each model in  p red ic ting  the adoption o f produc­

tion te s tin g . E ff ic ie n c y  is  based on the portion  o f the to ta l  va r ia tio n  

in adoption expla inable by v a r ia t io n  w ith in  the variab les  Included in  

each model. Variab les are added to the models one a t  a tim e, as long as



Table 9 .-- Estimates of parameters in multiple regression models for predicting adoption of production testing.

Variablesa

Model Cons Mar Conv Acre Reg SSel YrFm Age FFA Mag FMi Ed AI 50 ro
o

1 * * * 0.416 -.456b .1881
2 ** * 0.121 -.449 -.097 --------- ----------- --------- -------- -------- - —  ----------- -------- .2642
3 * * * 1.189 -.357 -.189 .001 -------- ............. ----------- -------- -------- -------- ----------- -------- .3384
4 **★ 1.049 -.326 -.184 .001 .006 ----------- ----------- -------- -------- -------- -------- ----------- -------- .3758
5 ** 1.218 -.321 -.179 .001 .005 -.150 ----------- -------- -------- -------- -------- ----------- -------- .3990
6 * 1.407 -.308 -.176 .001 .005 -.143 -.008 -------- -------- -------- -------- ----------- -------- .4107
7 * 0.945 -.302 -.164 .002 .006 -.168 -.017 .013 -------- ------- ------- ---------- -------- .4238
8 ** 0.467 -.300 -.158 .001 .006 -.148 -.020 .022 .173 --------- -------- ----------- -------- .4407
9 * 0.215 -.272 -.152 .001 .005 -.148 -.021 .023 .165 .079 -------- ----------- -------- .4526

10 * -0.347 -.262 -.153 .001 .005 -.156 -.126 .027 .167 .071 .273 ------- .4621
11 * -0.075 -.262 -.160 .001 .005 -.147 -.025 .025 .191 .083 .338 -.035 ------- .4700
12 -0.236 -.255 -.143 .001 .005 -.161 -.025 .024 .188 .080 .351 -.033 .002 .4741

a For description of variables see Table 7. 

b Regression coefficient.. 

c Square of multiple correlation coeffic ient.

*  Current model explains s ign ifican tly  more of the total variation than the preceeding model, P<.05.

** Current model explains s ign ifican tly  more of the total variation than the preceeding model, P<.01.

*** Current model explains s ign ifican tly  more of the total variation than the preceeding model, P<.001.
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Table 1 0 . - -  Marketing index score by production tes tin g  adopter category.

Category
Marketing  

I  ndex 
Score

Number
o f

Respondents

Ave.
Index
Score

t b
D

Adopters0 12 117 .1056

Discontinuers 62 145 .4276 2.781*

Non-adopters 268 268 1.0000 8 .0 6 2 **

a The manner in which the respondent marketed his m ilk caused points to 
be awarded accordingly:

Grade A *  0 points
No answer « 1 point (e lim inated  from sample)

. Manufacturing = 2 points
Value fo r  Dunnett's t - t e s t .  

c Control Group.
*  S ig n if ic a n t P<.05.
* *  S ig n if ic a n t P<.01.

they increase the R^-value s ig n i f ic a n t ly  from the preceeding model. 

According to Draper and Smith (1966) as soon as the F - te s t  value re la ted  

to the most recently  entered v a r ia b le  is found to be nonsign ificant i t  

is appropriate to terminate the process.

Each o f the f i r s t  11 models explained s ig n i f ic a n t ly  more v a r ia t io n  

than the model preceeding i t .  I t  is  in te re s t in g  to note the f lu c tu a ­

tions o f each c o e f f ic ie n t  as other variab les  are added to the model, 

and the concurrent Increases 1n R^-value.

The f i r s t  model (M-j), using only one v a r ia b le ,  marketing, explains  

almost 19 percent o f  the to ta l  v a r ia t io n .  Although the c o e f f ic ie n t  fo r  

marketing 1s negative , coding o f the v a r ia b le  caused th is  to occur, as 

shown 1n Table 10. This tab le  shows th at a higher percentage o f  

adopters o f  production tes tin g  are Grade A dairymen. The inference  

drawn from the negative regression c o e f f ic ie n t  1s also th a t a higher 

percentage o f  the adopter category operate Grade A farms. Therefore,  

these analyses agree, and the l a t t e r  Ind icates th at th is  v a r ia b le  has



44

Table 1 1 . - -  Convenience index score by production tes tin g  adopter
category.

Category
Convenience

Index
Score

Number
of

Respondents

Ave. 
Index 
Score * 5

Adopters0 290 111 2.6126

Discontinues 445 141 3.1560 3 .037**

Non-adopters 761 233 3.2661 4 .0 1 8 **

a The manner in  which the respondent answered the question, " In  terms 
o f conception ra te  1s AI compared to a b u l l : "  caused points to be 
awarded accordingly:

Much more convenient « 0 points  
More convenient *  1 point
No answer *  2 points (e lim inated  from sample)
Same *  3 points  
Less convenient *  4 points 
Much less convenient ■ 5 points 

b Value fo r  Dunnett's t - t e s t .  
c Control Group.
* *  S ig n if ic a n t  P<.01.

the largest d ire c t  e f fe c t  (holding a l l  other variab les  constant) upon 

the adoption o f production te s t in g .

By adding the convenience va ria b le  (AI compared to natural serv ice)  

the second model (M2 ) 1s constructed. Table 11 also explains how coding 

causes th is  c o e f f ic ie n t  to be negative. I t  also shows, using the u n i­

varia te  analysis approach, th a t adopters fee l AI 1s more convenient 

than natural service in terms o f  conception. Therefore Dunnett's t - t e s t  

agrees with the negative regression c o e f f ic ie n t .  Although the ambiguity 

of the convenience v a r ia b le  with respect to production tes tin g  1s ev ident,  

fu rth er study suggests th a t  i t  measures a general favorable a t t i tu d e  

toward innovations. However, i t  may also r e f le c t  the common e f fe c t  o f  

many variab les not included and thereby could give misleading re s u lts .

The th ird  model (M^) adds farm size  to the preceeding. Table 12 

compares these farm sizes o f  various adopter categories using the



Table 1 2 . - -  Approximate farm s ize  by production tes tin g  adopter category.

Category Acres Number of  
Respondents *8

Adopters** 271 117

Dlscontinuers 274 145 0.134

Non-adopters 191 268 4 .345**

j* Value fo r  Dunnett's  
b Control Group.
* *  S ig n if ic a n t  a t  P<.01

t - t e s t .

•

Table 1 3 . - -  Percent o f herd reg is tered  
category.

by production te s t  adopter

Category Percent
Registered

Number of  
Respondents ‘ d

Adopter 23.9 117

Discontinuer 7.4 145 4 .7 1 4 **

Non-adopter 4 .4 268 6 .2 5 2 **

* Value fo r  Dunnett's t - t e s t .  
D Control Group.
* *  S ig n if ic a n t a t  P<.01.

Dunnett's t - t e s t .  As shown adopters have la rg e r  farms than non-adopters. 

This observation agrees w ith  the re su lts  obtained from the regression  

analysis.

As one might a n t ic ip a te ,  adopters o f  production tes tin g  have a 

higher percentage o f  reg is tered  c a t t le  than non-adopters. This 1s 

Indicated by both the p o s it ive  regression shown In Table 9 . and the 

highly s ig n if ic a n t  Dunnett's t -v a lu e  1n Table 13. The l a t t e r  tab le



Table 1 4 . - -  S ire  se lection  index score by production tes tin g  adopter
category.

Category
Sire

Selection
Index
Score*

Number o f  
Respondents

Average
Index
Score

Adopters0 72 115 .6261

Disconti nuers 162 141 1.1489 0.675

Non-adopters 266 250 1.0640 0.752

d The manner in  which the respondent answered the fo llow ing question  
caused points to be awarded accordingly: "Who selects the s ires  used
in your breeding program?"

Myself *  0 points
No answer = 1 point (e lim inated  from sample)
Another party  *  2 points  

b Value fo r  Dunnett's t - t e s t .  
c Specified Standard.

indicates th at adopters have a s ig n i f ic a n t ly  higher percentage o f  

registered cows in th e ir  herds than e i th e r  the d iscontinuer or non-adopter 

categories.

The next model (Mg) adds method o f s ire  se lection  to the previous 

model. The negative sign here again is o f  no concern and can be 

explained by coding, as shown 1n Table 14. The slope o f  the l in e  

merely indicates th at those Ind iv id u a ls  who adopt production tes tin g  

are also more Inc lined  to se lec t the service s ires  to be used on his  

herd, whether natural or A I ,  by h im self, ra th e r  than to depend upon 

the judgement o f another person. This ind icates th a t these dairymen 

are more Independent, more In te rested  in th e ir  herd and are more w i l l in g  

to make the necessary decisions regarding the fu tu re  o f th e ir  herds.

Dunnett's tes ts  showed the mean index scores o f d is c o n tin u e s  and
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Table 1 5 . - -  Years o f  farming by production tes ting  adopter category.

Category Years o f  
Farming

Number o f  
Respondents *8

Adopters 25.4 117

Discontinuers 24.5 145 0.5322

Non-adopters 28.8 268 2.3973*

a Value o f Dunnett's t - t e s t .  
b Control Group.
*  S ig n if ic a n t  a t  P<.05.

non-adopters o f  production te s tin g  did not d i f f e r  s ig n i f ic a n t ly  from the 

mean of adopters in method o f s ire  se le c tio n . This re s u lt  contradicts  

the m u lt iv a r ia te  te s t  which showed the d ire c t  e f fe c t  o f s ire  se lection  

is highly s ig n if ic a n t  (P < .002). This is  another i l lu s t r a t io n  o f the 

d i f f ic u l ty  encountered 1n making co rrec t Inferences from u n iva r ia te  

results in non-orthogonal data.

Based on the f iv e  previous variab les* plus years in farming, Model 

6 (Mg) explains s l ig h t ly  more than 41 percent o f the to ta l  v a r ia t io n .

As Indicated by the negative regression c o e f f ic ie n t  and Dunnett's  

t  value in Table 15, adopters have fanned s ig n i f ic a n t ly  fewer years 

than non-adopters. They also have been engaged in  dairy ing  a s ig n if ic a n t ly  

shorter period o f tim e, according to Table 16. No s ign ificance was 

found by the m u lt ip le  regression procedure, although the c o e f f ic ie n t  

obtained was negative . This ind icates th a t  the slope of the estimated  

line  agrees with the resu lts  obtained In Table 16.

Adding the age fa c to r  (M^) ra ised R2-value to .4238. As discussed 

e a r l ie r ,  age is  one o f  the factors  fo r  which u n iv a r ia te  and m u lt iv a r ia te
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Table 1 6 . - -  Average number years o f  da iry ing  by production tes tin g
adopter category.

Category
Years

of
Dairying

Number
of

Respondents
t aZD

Adopters1* 22.9 117

Discontinuers 22.3 145 0.424

Non-adopters 27.0 268 2 .941**

j* Value fo r  Dunnett's 
Control Group.

* *  S ig n if ic a n t a t  P<.01

t - t e s t .

Table 1 7 . - -  Approximate ages by |production tes tin g  adopter category.

Category Age
Number o f  

Respondents t aD

Adopters*3 44.4 117

Discontinues 44.1 145 0.150

Non-adopters 51 .5 268 5 .1 8 8 **

* Value fo r  Dunnett's t - t e s t .
Control Group.

* *  S ig n if ic an t a t P<.01.

analyses strongly disagree. U n ivaria te  analysis indicates adopters are  

s ig n if ic a n t ly  younger than non-adopters (Table 17). However, the 

regression c o e f f ic ie n t  obtained 1s p o s it iv e ,  In d ica tin g  the opposite 

to be true . The d ire c t  e f fe c t  o f  age, holding a l l  other variab les  

constant ( i . e .  a l l  fanners having the same number o f  acres, the same 

number o f  cows, marketing th e ir  m ilk  the same, having the same level o f
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Table 1 8 . - -  P a r t ic ip a t io n  in 4-H and FFA Index score by production 
tes ting  adopter category.

Category
FFA-4-H

Index
Score3

Number
o f

Respondents

Average 
Index 
Score *

Adopter0 144 117 1.2308

Discontlnuer 178 145 1.2276 0.027

Non-adopter 124 261 .4751 7 .0 9 8 **

a The respondents p a r t ic ip a t io n  in 4-H or FFA caused points to be 
awarded accordingly:

No p a r t ic ip a t io n  in 4-H or FFA = 0 points  
No answer * 1 point (e lim inated  from sample)

. P a r t ic ip a t io n  in 4-H or FFA = 2 points
D Value fo r  Dunnett's t - t e s t .  
c Specified Standard.
* *  S ig n if ic a n t P< .01.

education, e t c . )  and allowing only age o f  the dairyman to vary , 1s 

po s it ive ly  re la ted  to adoption of production te s t in g . Thus, o ld er  

dairymen are more in c lin ed  to adopt production te s t in g  when a l l  other  

variables are constant.

P a rt ic ip a t io n  in such a g r ic u ltu ra l  youth organizations as 4-H 

and FFA appear to be q u ite  h ighly  associated with the adoption o f  

production te s t in g . A p o s it iv e  regression c o e f f ic ie n t  was obtained  

ind icating th a t adopters o f production tes tin g  were more l ik e ly  to have 

4-H and FFA backgrounds than non-adopters. The average Index scores 

obtained fo r  4-H and FFA 1n Table 18 also agree th a t s ig n i f ic a n t ly  more 

adopters have 4-H and FFA backgrounds.

Farmers receive a great deal o f  Information about farming practices  

from farm magazines. Studies have shown th a t the adopters of various 

innovations tend to read more magazines than non-adopters* Therefore i t
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Table 1 9 . - -  Total number o f  magazines read by production tes tin g
adopter category.

Category
Number

of
Magazines

Number
o f

Respondents *5

Adopter*3 4.06 117

Discontinuers 3.69 145 1 .464

Non-adopters 2.81 268 5 .544**

j* Value fo r  Dunnett's t - t e s t .  
b Cpntrol Group.
* *  S ig n if ic a n t  a t P<.01.

was not surpris ing  th a t a p o s it iv e  regression c o e f f ic ie n t  was obtained  

for the adoption o f production tes tin g  and number o f  magazines read.

The addition o f farm magazine readership raised the percent o f the 

to ta l va r ia tio n  explained by (Mg) to over 45 percent. The u n iv a r ia te  

analysis (Table 19) agreed adopters o f  production te s tin g  read s i g n i f i ­

cantly more magazines than non-adopters.

Adoption of production te s tin g  also appears to be p o s it iv e ly  

related to the s t a b i l i t y  o f  the d a iry  fanner. Ind iv id u a ls  who have always 

farmed in Michigan are more l i k e ly  to be on te s t  than those who moved 

th e ir  operations in  from o u t -o f -s ta te ,  as shown in (M^q ) .  Although 

no s ign ificance was found between groups 1n Table 20, the non-adopter 

category in  the sample did appear to have a higher portion o f farmers 

who had come from o u t -o f -s ta te .

The second discrepancy between m u lt iv a r ia te  and u n iv a r ia te  analysis  

l ie s  in the d iffe ren c e  found in e f fe c t  o f  the education v a r ia b le .

Although the p o s it iv e  regression fo r  education was not s ig n i f ic a n t  in  the
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Table 2 0 .— Farming in Michigan Index score by production tes ting
adopter category.

Category

Farming in  
Michigan 

Index 
Score

Number
o f

Respondents

Average
Index
Score

t bD

Adopters0 230 117 1.9658

Discontinuers 286 145 1.9724 0.139

Non-adopters 502 266 1.8872 1 .852

a A respondents response to the fo llow ing question caused points to be 
awarded accordingly: "Have you always farmed 1n Michigan?"

No *= 0 points
No answer = 1 po int (e lim inated  from sample)
Yes *  2 points 

b Value fo r  Dunnett's t - t e s t .  
c Control Group.

complete model, i t  was s ig n i f ic a n t ly  negative in (M ) ,  where in d ire c t
11

effects  o f la te n t  variab les  corre la ted  with education contribute  to the 

c o e ff ic ie n t  fo r  the education v a r ia b le .  Table 21 shows the resu lts  fo r  

education when analyzed by a u n iv a r ia te  approach. Here I t  appears 

that both adopters and d is c o n tin u e s  have s ig n i f ic a n t ly  more education 

than non-adopters. However, one can understand how such fac tors  as age, 

p art ic ip a tio n  1n 4-H and FFA, and a number o f  other variab les  may be 

highly confounded with education and cause the u n iv a r ia te  analysis to 

be misleading. When a l l  other variab les  studied were held constant, 

the d ire c t  e f fe c t  o f  education was a c tu a lly  found to be a negative  

regression upon the adoption o f production te s t in g . Therefore, given 

constancy o f o ther v a r ia b le s , Increased ec'vcatlon 1s in opposition to 

Increased adoption o f production te s t in g .

The f in a l  model (M-jg) adds the adoption o f  a r t i f i c i a l  Insemination.
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Table 2 1 . - -  Average number years o f education by production tes tin g
adopter category.

Category
Years

of
Education

Number
o f

Respondents *5

Adopters 10.6 117

Discontinuers 10.7 145 0.159

Non-adopters 9.3 268 4 .1 94 **

a Value fo r  Dunnett's
b Control GrouD.
* *  S ig n if ic a n t  a t  P< .01

t - t e s t .

»

Table 2 2 . - -  Precent adoption o f a r t i f i c i a l  insemination  
testing adopter category.

by production

Category
Percent

AI
Number o f  

Respondents *8

Adopters^ 75.547 117

Di scontinuers 58.931 145 3.3849**

Non-adopters 55.049 268 4 .6832**

£ Value fo r  Dunnett's t - t e s t .  
D Control Group.
* *  S ig n if ic a n t a t  P<.01.

The addition o f  th is  va ria b le  does not increase R  ̂ s ig n i f ic a n t ly ,  

therefore i t  is the la s t  model presented fo r  p red ic ting  the adoption 

of production te s t in g . Although the p o s it iv e  regression c o e f f ic ie n t  

obtained is not s ig n i f ic a n t ,  the d ire c tio n  o f the slope agrees 

with the resu lts  obtained in Table 22. This u n iv a r ia te  analysis Indicates
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Table 2 3 .— Approximate average m ilk production by production tes tin g  
adopter category.

Category
Pounds

of
M ilk

Number
of

Respondents *S

Adopters^ 13,115 117

Discontinuers 12,341 145 2.606*

Non-adopters 11,478 268 6 .1 8 4 **

a Value fo r  Dunnett's t - t e s t .  
b Control Group.
*  S ig n if ic a n t  a t  P<.05.
* *  S ig n if ic a n t  a t  P<.01.

that adopters o f production te s tin g  breed a s ig n i f ic a n t ly  higher 

percentage o f th e i r  herd a r t i f i c i a l l y  than e i th e r  the d iscontinuer or 

non-adopter category.

Other variables are o f  p a r t ic u la r  in te r e s t ,  even though th e ir  

regression c o e ff ic ie n ts  were not found to be s ig n i f ic a n t  and hence they 

were not included in any o f the models. A great deal o f  caution should 

be exercised 1n drawing Inferences from these re s u lts .  I f  one is  

re la t iv e ly  ce rta in  there 1s no confounding o f other variables  with the 

one being studied, Dunnett's te s t  1s v a l id .  However, i f  other variab les  

are confounded incorrec t inferences may re s u lt .

The approximate average m ilk production is summarized in  Table 23. 

I t  appears th a t herds o f adopters produce s ig n i f ic a n t ly  more m ilk than 

e ith er  o f the other two categories .

Previous studies have shown th a t adopters o f  new ideas tend to 

have la rger operations than non-adopters. The measure o f the s ize  o f  

a dairy fanner's  operation is  usually  1n terms o f  the number o f  cows he
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Table 2 4 . - -  Approximate number o f cows milked by production tes tin g  
adopter category.

Category
Number

of
Cows

Number
o f

Respondents
t aD

Adopters*5 47.1 117

Discontlnuers 36.1 145 1 .923

Non-adopters 25.1 268 4 .9 0 8 **

j* Value fo r  Dunnett’ s t - t e s t .  
b Control Group.
* *  S ig n if ic a n t  a t  P<.01.

milks. Table 24 shows th a t adopters milk s ig n i f ic a n t ly  more cows than 

non-adopters. Although no s ig n if icance  was found fo r  number o f  cows 

when analyzed by m u ltip le  regression, the c o e f f ic ie n t  obtained was 

positive . Therefore the slope o f the sample regression l in e  ind icates  

that the d ire c t  e f fe c t  agrees with find ings o f others.

As stated e a r l i e r ,  those operations which h ired a large portion  

of th e ir  labor usually  adopted more innovations. Family operations, on 

the other hand, were usually more conservative and less l i k e ly  to adopt 

new ideas, but seldom has fam ily  s ize  had any re la t io n s h ip  on the adoption 

of new ideas. U n ivaria te  analysis o f  these data agree with previous 

univariate  analyses. As presented in Table 25, adopters h ired s ig n i­

f ic a n t ly  more o f th e i r  labor than both dlscontinuers and non-adopters. 

However, as shown In Table 26, the sizes o f the fa m ilie s  o f  the various 

adopter categories were not s ig n i f ic a n t ly  d i f fe r e n t .

A point o f  p a r t ic u la r  In te re s t  was observed throughout th is  d is ­

cussion. Deutschmann and Havens (1965) along with a more recent study
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Table 2 5 .— Percent hired labor by production tes tin g  adopter category.

Category
Percent

Hired
Labor

Number
o f

Respondents taD

Adopters1* 17.09 117

Di scon t i  nuers 5.85 145 5 .2 7 2 **

Non-adopters 6 .20 268 5 .7 2 9 **

? Value fo r  Dunnett' 
Control Group.

* *  S ig n if ic a n t  a t P<.

s t - t e s t .  

01 .

Table 2 6 .— Number o f  ch ild ren  among production te s tin g  adopter category

Category
Number

of
Children

Number
o f

Respondents *D

Adopters** 3.043 117

Disconti nuers 3.159 145 0.399

Non-adopters 2.910 268 0.511

? Value fo r  Dunnett's  
Control Group.

t - t e s t .

by Jorissen (1969), have found In d iv idu a ls  in the d iscontinuer category  

to be more l ik e  the non-adopter than the adopter. Jorissen (1969) 

cites a number o f  studies besides his own data which also show s im ila r  

resu lts . However, data in the present study In d ica te  the reverse to be 

true. An explanation fo r  these re su lts  Is  th a t the present study only 

considers the adoption o f  one Innovation, and Investigates  the response
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to i t  in depth, w hile  many o f  the previous studies d e a lt  w ith a number 

of innovations to obtain an o vera ll acore. By only dealing with one 

variable the tricotomus nature o f  the analysis may have a d i f fe r e n t  

e ffe c t  than when an index score is  used fo r  many such innovations.

Ar t i f i c i a l  Insemination

According to Lerner and Donald (1966) a r t i f i c i a l  insemination (A I)  

has been both a re s u lt  and a cause o f the revo lu tion  in  animal breeding 

in recent years. AI evolved in the face o f much c r i t ic is m ,  and even 

today 1s subject to many unwarranted remarks by those who s t i l l  oppose 

i t .  In the past many notions were cultured about AI leading to the 

production o f m onstrosities , degeneration, inbreeding and reduced 

f e r t i l i t y .  Although the AI process s t i l l  remains "unnatural" , i t  has 

proven i t s e l f  so economical, e f fe c t iv e  and advantageous th at i t  has 

become f irm ly  established in a l l  parts o f  the world where d a iry in g  is  

practiced. Several authors have prepared extensive l i s t s  and have 

discussed in great d e ta i l  the advantages o f A I ,  [R ice , e t  al_- (1 9 5 7 ),  

Salisbury and VanDemark (1961 ), Reaves and Henderson (1 9 6 7 )] .

Dairy farmers 1n Michigan adopt AI fo r  a v a r ie ty  o f  reasons as shown 

in Table 27. The g rea tes t advantage o f  AI is Increased usefulness o f  

superior s ire s .  I t  is  u n l ik e ly ,  through natural s e rv ic e , th a t any one 

sire  could have over 200 female o ffs p rin g  1n a l i f e t im e .  However through A I , 

the number o f o ffsp rin g  o f one s ire  can exceed 100 , 0 0 0 , and the s ire  can 

remain in service years a f t e r  his death through use o f  frozen semen.

The extended use o f proven s ires  o f  high c a l ib e r  w i l l  also have a 

marked e f fe c t  on the e f f ic ie n c y  o f  m ilk  production.

The second most frequent response Ind icated  th a t dairymen were 

anxious to get r id  o f  the bu lls  because o f  danger and expense. The 

owners o f smaller herds are faced with many problems regarding the
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Table 2 7 .— Reasons c ited  fo r  adoption of a r t i f i c i a l  insemination.

Reason
Number

o f
Respondents

Higher q u a l i ty  s ires 282

Did not want to keep a bull around 206

Easier to keep accurate breeding records 48

More economical 29

Because rriy neighbors adopted 1t 12

purchase and maintenance o f a s ire .  They can seldom a ffo rd  the q u a li ty  

of animals a v a ila b le  through AI and likew ise  h e s ita te  to build  the kind 

of quarters necessary fo r  sa fety  in keeping a b u l l .  I t  is therefore  

safer, cheaper, and usually fa r  superior from a breeding standpoint, 

fo r  the d a iry  farmer to adopt A I .

A number o f  dairymen fee l AI enables them to keep more accurate  

breeding records. Such records help a dairyman improve reproductive  

e ff ic ie n c y  by loca ting  problem cows in his herd. This is  e s p ec ia lly  

true when the dairyman 1s tra ined  to do his own inseminating. Operating  

in th is  capacity he can locate reproductive disturbances a t  an e a r ly  

stage and bring them to the a tte n t io n  of a q u a l i f ie d  v e te r in a r ia n  fo r  

treatment.

AI 1s usually  more economical than natural serv ice . In most 

Instances the sm aller the herd the g rea te r the advantage fo r  A I . This 

is esp ec ia lly  true  when one considers the expenses Incurred in build ing  

f a c i l i t i e s  and paying fo r  feed, and personal labor Involved in handling  

a large b u l1 .
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Table 2 8 . - -  Reasons c ited  fo r  d iscontinuing use of a r t i f i c i a l  insemina­
tion .

Reason
Number

o f
Respondents

Poor conception ra te 78

Too much work in heat detection 31

Poor technician 29

Too expensive 23

Lost technician 8

Desired to use own bull 4

Poor choice o f  bulls 3

Poor calves from AI 1

Of course A I , l ik e  production te s t in g ,  has a c e r ta in  number o f  

individuals who adopt i t  because th e i r  neighbors have. When In terv iew ing  

such ind iv iduals  the response was heard, "everyone e lse  uses i t  around 

here, so i t  must be good." These ind iv iduals  did not appear to be sold 

on the merits o f A I , but ra ther adopted i t  because 1 t  was "the thing  

to do."

Reasons c ited  fo r  d iscontinuing the complete use o f  AI are  

presented in Table 28. Many o f these dairymen s t i l l  used AI on a p a r t ia l  

basis. Of 136 respondents who discontinued the use o f AI completely, 

only 36 said they would never use AI again , another 36 said they would 

readopt AI providing th e i r  problems were remedied and 74 said they intended 

to readopt A I,  but on a - l im ite d  basis (Table 29 ).  These re su lts  do not 

agree with Rogers (1970) who believed the biggest problem confronting
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Table 2 9 . - -  Future plans fo r  re-adopt1on o f AI by those dairymen who 
discontinued use o f A I .

Response
Number

o f
Respondents

Never w i l l  re-adopt 36

Will re-adopt but on a l im ite d  basis 64

Will re-adopt providing problems are remedied 36

AI was not i t s  expansion but ra ther maintaining a favorable Image among 

those who have adopted i t s  serv ices . These data show th at o f the r e la ­

t iv e ly  few ind iv iduals  who have discontinued use o f A I , a low percen­

tage of them are completely disenchanted with A I .

The most frequent problem w ith  AI was a low ra te  o f  conception, 

which can occur fo r  a number o f  reasons. Most dairymen were Inc lin ed  

to focus the blame on the inseminator; however, many other fac tors  

can cause a herd to have poor conception. I f  the d a iry  farmer is  not 

doing an adequate job in detecting estrus his cows w i l l  not be bred a t  

the proper time and poor conception w i l l  re s u lt .  Therefore, fo r  

an inseminator to do an e f fe c t iv e  jo b , he must have the cooperation o f  

the dairy farmer he serves.

As shown by Table 28, other dairymen believed AI involved too 

much work in heat d e tec tion , or th e ir  technician was doing a poor job .

The e a r l ie r  discussion explained how a dairyman's own inadequacy could 

cause him to make such a statement.

S t i l l  o ther dairymen f e l t  AI was too expensive. Expense, o f  course, 

is dependent upon the s ize  o f  herd, but es p e c ia lly  dairymen with small
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herds did not consider the expense included in obtaining and maintaining  

a b u l l .  They also fa i le d  to consider the p o ten tia l d iffe ren ce  in  

qua lity  o f fu ture  o ffs p r in g .

Another problem arises in re ta in in g  q u a li f ie d  technicians, espec­

ia l ly  in remote areas. When a technician goes out o f business i t  

presents a great problem fo r  many o f  his patrons. I f  they are unable 

to obtain another technician they are l e f t  w ith no choice but to return  

to natural serv ice.

R e la t iv e ly  few ind iv iduals  discontinued AI merely to go back to 

using th e ir  own b u l l .  Likewise few d a iry  farmers f e l t  AI provided 

a poor choice o f  bu lls  or th at they had received such poor q u a li ty  

calves from AI th a t they discontinued using I t .

Planning a breeding program fo r  his herd presents a number o f  

problems fo r  the average dairyman. C r i t ic a l  evaluation o f his herd 

and accurate In te rp re ta t io n  o f s ire  summaries are two of the biggest 

problems he has to face. Table 30 summarizes e igh t information contacts 

availab le to a l l  Michigan dairy  farmers. Of these, the most frequently  

used source o f  information is the AI inseminator. Inseminators, 

however, often recommend bulls  w ith  a high conception rates ra ther than 

bulls proven fo r  high production o f  m ilk  and f a t .  Nevertheless, d a iry ­

men s t i l l  look to inseminators fo r  Information more frequently  than to 

any of the seven other Ind iv iduals  l is te d .  Therefore, any time spent 

by AI units on educating technicians about s ire  evaluation should be 

well-worthwhile.

Because the inseminator has taken on such an important ro le  In  

the overall p ic tu re  o f d a iry  farming, respondents were asked to evaluate  

the Importance o f  11 c h a ra c te r is t ic s  as shown in Table 31. C le a n l i ­

ness, conception ra te  obtained and a b i l i t y  to choose the best s ires  are
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Table 3 0 . - -  Importance o f various contacts in decision-making regarding  
the breeding o f a Michigan dairy  herd.

Contact Index
Score3

AI inseminator 2138

V eterinarian 1679

Ne1ghbor 1220

Feed dealer 906

DHIA supervisor 672

County agent 635

Breed fleldman 604

Vo-Ag teacher 528

a The manner in  which the respondent answered the question: "How often
do you ta lk  to the fo llow ing about breeding your herd?" caused 
points to be awarded accordingly:

Often *  6 points 
Occasionally ■ 4 points  
Refused to answer = 3 points 
Seldom = 2 points  
Never » 0 points

the c r i te r ia  most valued by Michigan dairymen in evaluating an Insemina­

tor.

I f  one were to ask ten dairymen how to evaluate a herd o f  cows, one 

would probably get ten d i f fe r e n t  answers. Consequently, to obtain a 

standard procedure, the respondents were asked to evaluate the Im­

portance o f the 13 t r a i t s  l is te d  1n Table 32. As one might expect, 

the level of milk production was regarded as most Important. What 

might also be regarded as "functional type" ( I . e .  udder and fe e t  and 

legs) also seemed to ra te  high on the 11st. These data there fo re  

indicate that Michigan d a iry  farmers re a l iz e  the Importance o f
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Table 3 1 . - -  Importance o f  various q u a l i t ie s  fo r  an inseminator based 
on index score.

Quali ty Indexa
Score

Cleanliness 1280

Conception rate 1251

Choosing the best s ires  fo r  your cows 1222

Knowledge of s ires 1110

Experience 1041

Friendliness 1041

Coming when convenient fo r  you 1015

Being able to advise you on problem cows 1006

Able to reach him without a long distance c a l l 837

In terest in your operation 830

Knowledge of the AI o rgan ization 670

The manner in which the respondent answered the question: "How 
important would you say these fac to rs  are fo r  an inseminator?" 
caused points to be awarded accordingly:

Extremely important = 3 points  
Important *  2 points  
Refused to  answer *  1 po in t  
Not important = 0 points

structural soundness as well as high production in th e ir  c a t t le .

Thus fa r  the discussion has centered around where the d a iry  farmer 

gets information about breeding his herd and what he looks fo r  in an 

inseminator and his cows. The big decis ion however, comes when the 

farmer must decide on which s ire  he 1s going to use 1n his herd. As 

Lasley (1964) points out, on an in d iv id u a l basis the s ire  and dam are  

of equal Importance, but when one takes the e n t i r e  herd in to  consideration
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Table 3 2 .— Importance o f various c h a ra c te r is t ic s  o f  the cow in Michigan 
dairy herds.

C h arac te r is t ic  Index
Score3

M1lk production 1383

Udder 1319

Fat te s t 1186

Ease o f m ilk ing 1179

Disposition 1113

Feet and legs 1096

Body capacity 1095

Dairy character 979

Overall type score 852

Size 838

Topiine 747

Head 590

Color markings 401

a The manner in which the respondent answered the question: "How 
important do you fee l the fo llow ing  c h a ra c te r is t ic s  are 1n your 
herd?" caused points to be awarded accordingly:

Extremely Important *  3 points  
Important *  2 points  
Refused to answer *  1 point  
Not Important *  0 points

the s ire  is o f more Importance from a genetic standpoint. For th is  

reason the bu ll is  the most Important s in g le  ind iv idu a l 1n the breeding  

program* and great care should be exercised 1n his s e le c tio n . Table 

33 l is ts  the c r i t e r i a  used fo r  s ire  se lec tio n  by the Michigan dairymen 

Included in th is  study. A number o f  points m erit  fu r th e r  mention.
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Table 3 3 . - -  Basis fo r  s i r e  se lec tio n .

Factor Number o f
Respondents

Dam's milk and fa t  production 277

Type t r a i t s  o f s i r e 's  daughters 125

Conception ra te  111

USDA predicted d iffe re n c e  95

R epeatability  fa c to r  78

Pedigree 69

Price o f s ire  67

MSU-Extension AI summary l i s t  30

No s ire  se lec tio n  practiced 20

Breed association s ire  recognition programs 18

Pleasing co lor markings 14

Daughter average percent f a t  te s t  12

Daughter-darn comparison3 1

a Si re - te s t in g  procedure discontinued 1n 1967.

The USDA Predicted D ifference c u rre n t ly  is recognized w idely by 

university personnel* AI organizations and breed associations as 

the best estim ator o f  the genetic value o f a d a iry  s i r e .  Y et, the 

results in Table 33 show th a t  Michigan dairymen f a i l  to recognize i t s  

importance, and considerably more dairymen look to what the s i r e 's  

dam produced ra th e r than what his own daughters produced compared with  

th e ir  contemporaries.

Twenty o f those polled  admitted they used no means o f  s ire  se lec -
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tion a t  a l l  and merely were concerned about g e tt ing  th e ir  cows bred 

regardless o f what kind o f a bull was used. Therefore, i t  is  important 

that AI units not only have s ires  o f s u f f ic ie n t  genetic q u a l i ty  but 

insure reasonable f e r t i l i t y .

Another in te re s t in g  point was th a t one da iry  farmer l is te d  the 

daughter-darn comparison as his basis fo r  s ire  s e lec tio n . This pro­

cedure was discontinued three years ago and is  no longer published  

in any o f the AI s ire  d ire c to r ie s ,  or breed jo u rn a ls . Thus th is  

individual c e r ta in ly  was not aware o f the current trends in the industry .

For a r t i f i c i a l  insemination, as fo r  production te s t in g ,  a number 

of c h a rac te r is tic s  are re la ted  to adoption o f the p ra c tic e . S ta t is ­

t ic a l  re la tionsh ips  between the adoption o f AI and tw enty-four indepen­

dent variables are presented in Table 34. C o e ff ic ie n ts  associated  

with p a rt ic ip a t io n  in 4-H and FFA, years in d a iry in g , farming in  

Michigan, acres farmed and magazines read a l l  changed the sign from 

univariate  to m u lt iv a r ia te  ana lys is . This gives fu r th e r  support to 

the contention th a t u n iv a r ia te  analyses applied to m u lt iv a r ia te  data 

can give misleading re s u lts .  These data show th a t the independent 

effec ts  o f many variab les a c tu a lly  are opposite o f those estimated  

without adjustment fo r  non-orthogonality (Tables 34 and 54 ).

Table 35 presents 12 m u lt ip le  regression models fo r  pre­

d icting  the adoption o f  a r t i f i c i a l  Insemination. The body o f the tab le  

l is ts  the appropriate p a r t ia l  regression c o e ff ic ie n ts  w ith  the square 

of the m u ltip le  c o rre la t io n  c o e f f ic ie n t  (R^) l is te d  in the extreme 

right-hand column. These R^-values are used as a basis fo r  the compari­

son of the models, and represent the r e la t iv e  e f f ic ie n c y  o f each model 

fo r predicting the adoption o f production te s t in g .  This e f f ic ie n c y  

is based on the amount o f  the to ta l  v a r ia t io n  in adoption explained
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Table 3 4 . - -  S ta t is t ic a l  re la tio n sh ips  between adoption of AI and other  
v a r ia b le s .

Variab le3
Zero-order
C o rre la tio n
C o e ff ic ie n t

P a r t ia l
C o rre la tion
C o e ff ic ie n t

P a rt ia l
Regression

C o effic ien ts

Standardi zed 
P a r t ia l  

Regression 
C o effic ie n ts

SSel 0.156 0.168 5.626 0 .1 4 2 **
Cost 0.330 0.062 1.616 0.061
Conv 0.335 0.145 3.355 0 .1 2 5 **
Dan 0.494 0.399 9.666 0 .3 7 9 **
Dis 0.389 0.238 7.905 0 . 220* *
Fut 0.128 0.157 3.514 0 .1 3 6 **
Age 0.139 0.115 0.544 0 .170*
Ch -0 .0 26 -0 .1 43 -1.987 -0 .1 1 8 * *
Ed -0 .0 49 -0 .057 -0 .739 -0 .054
FFA -0 .0 03 0.127 5.373 0 .135*
YrFm 0.085 0 .002 0.016 0.005
YrDa 0.076 -0 .014 - 0.102 -0 .032
Bkgd -0 .052 -0 .018 -0 .883 -0 .016
FM1 -0 .0 26 0.034 3.305 0.030
Acre 0.068 -0 .057 -0 .014 -0 .0 58
ExS 0.088 0.043 1 .458 0.036
Mag 0.078 -0 .0 59 -1.251 -0 .064
Mar 0.051 0.067 2.606 -0.061
Labor 0.073 0.022 0.044 0.019
Fac -0 .1 48 -0 .079 - 1.666 -0 .0 73
MProd 0.050 0.003 0.000 0.003
NCow 0.068 0.107 0.120 0.134*
Reg 0.055 0.098 0.114 0.081
PTest 0.164 0.069 2.938 0.064
Cons 12.920

a For l is t in g  o f v a r ia b le  descrip tion  see Table 7.
*  P a r t ia l  regression c o e f f ic ie n t  s ig n if ic a n t  P<.05. 
* *  P a r t ia l  regression c o e f f ic ie n t  s ig n if ic a n t  P<.01.

by v a r ia tio n  in the variab les  Included in each model. The technique 

proposed by Draper and Smith (1 9 6 6 ).  o f  adding a v a r ia b le  to the model 

only as long as the R^-value 1s Increased s ig n i f ic a n t ly  from the 

preceedlng model, was used as a guide fo r  the construction o f  the 

various models.



Table 35.-- Estimates of parameters in multiple regression models for predicting adoption of a rtific ia l 
insemination.

Variablesa

Model Cons Dan Ois Conv Fut Age NCow SSel PTest Ch FFA Reg Fac

1 32.27 10.64b ........... . . . .2437
2 *** 13.81 10.68 9.84 ------------- ------------- — — ----------- ---------- ------------- ---------- —  ------------- .3131
3 *★* 33.54 9.91 8.33 -4.66 — — ---------- —  ------------- .3398
4 ** 38.21 10.16 7.63 -4.79 -3.18 — — ----------- ------------- ---------- —  -------------- .3545
5 ** 20.90 9.87 7.67 -4.48 -4.14 .38 — — ---------- ------------- ---------- —  ------------- .3669
6 *★ 14.86 10.17 7.83 -4.33 -3.77 .39 .10 — ------------- ----------- —  ------------- .3788
7 * 13.68 9.88 7.93 -4.39 -3.64 .35 .11 3.81 .3876
8 * 9.88 9.67 8.03 -3.85 -3.57 .34 .09 4.74 4.54 ------------- ---------- —  ------------- .3962
9 * 11.79 10.12 7.94 -3.47 -3.82 .36 .10 4.56 5.16 -1.79 ---------- —  ------------- .4065

10 * -0.89 10.15 8.01 -3.46 -3.46 .54 .09 5.26 5.05 -1.97 4.57 —  ------------- .4147
11 * -3.14 10.27 8.01 -3.53 -3.41 .55 .09 5.55 4.13 -1.98 4.84 .11 ------ .4208
12 5.24 10.10 7.85 -3.66 -3.34 .54 .08 5.70 3.75 -2.03 4.50 .11 -1.24 .4231

a For listing of variable description see Table 7.

b Regression coefficient.

c Square of multiple correlation coefficient.

* Current model explains significantly more of the total variation than the preceeding model, P<.05.

** Current model explains significantly more of the total variation than the preceeding model, P<.01.

*** Current model explains significantly more of the total variation than the preceeding model, P<.001.
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Table 3 6 . - -  Danger index score by AI adopter category.

Category
Danger
Index
Score®

Number
of

Respondents

Average
Index
Score *5

Complete adoption 815 208 3.9183 5 .7 41 **

P a rtia l adoption0 497 166 2.9940

Non-adoption 264 117 2.2564 3 .9 5 0 **

a The manner in which the respondent answered the question, "Some d a iry ­
men think i t  is  not worth having a bull around because of the danger. 
Do you:" caused points to be awarded accordingly:

Strongly disagree* 0 points  
Disagree * 1 point
No answer = 2 points (e lim inated  from sample)
Remain neutral -  3 points  
Agree = 4 points  
Strongly agree * 5 points  

b Value fo r  Dunnett's t - t e s t .  
c Control Group.
* *  S ig n if ic a n t P<.01.

The f i r s t  model (M-|), using only the s ing le  Independent v a r ia b le  

danger, explains almost a quarter o f  the to ta l v a r ia t io n  in adoption 

by i t s e l f .  Therefore, a large portion o f  Michigan dairymen agree th a t  

a da iry  bull should not be kept on the farm because o f the danger 

element. Hence, they adopt AI to e lim in a te  th is  hazard. U n ivaria te  

analysis o f the danger mean index score shown in Tabel 36 also agrees 

that complete adopters d i f f e r  s ig n i f ic a n t ly  from p a r t ia l  adopters, 

which again are s ig n i f ic a n t ly  more concerned than non-adopters about 

the danger o f the presence o f  a bull on a d a iry  farm.

The reader 1s to be reminded th a t ,  as stated e a r l i e r  1n the section  

on Method o f Analysis, the p a r t ia l  adopter o f AI has been designated 

as the standard to which other categories are compared. Extension
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Table 3 7 .— Disease control index score by AI adopter category.

Disease
Category Control Number Average ^

Index o f Index t D
Scorea Respondents Score

Complete adoption 501 216 2.3194 5 .3 27 **

P a rtia l adoption0 277 162 1.7099

Non-adoption 125 103 1.2136 3 .5 78 **

a The manner in which the respondent answered the fo llow ing question
caused points to be awarded accordingly, "How e f fe c t iv e  do you fee l
the use o f AI is in combating the spread o f  disease?"

Not e f fe c t iv e  = 0 points
No answer = 1 po int (e lim inated  from sample)
E ffe c t iv e  = 2 points  
Very e f fe c t iv e  = 3 points 

b Value fo r  Dunnett's t - t e s t .
c Control Group.
* *  S ig n if ic a n t P<.01.

experience ind icates th at p a r t ia l  adopters are genera lly  the most 

Innovative o f the three groups and, while they do recognize the advan­

tages of A I , they also recognize I t s  shortcomings. Therefore they are 

not lu l le d  in to  a fa ls e  sense o f s e cu rity  as the complete adopter may 

be, nor have they closed th e i r  minds to the opportun ities AI has to o f fe r  

as non-adopters may have.

Adding the effectiveness o f AI in combating the spread o f disease 

(Mg) Increased the R^-value s ig n i f ic a n t ly  over (M^). The p o s it iv e  

regression c o e f f ic ie n t  Ind icates th a t  adopters o f  AI fee l I t s  use is  

very e f fe c t iv e  1n combating the spread o f  disease. On the other hand

those th a t did not fee l AI was very e f fe c t iv e  were not In c lin ed  to

adopt 1 t. U n ivaria te  analysis (Table 37) supports th is  p o in t. Note

also th is  is a confirmation o f  the hypothesis th a t  the complete adopter
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Table 3 8 . - -  Convenience index score by AI adopter category.

Convenience 
Category Index

Score

Number
o f

Respondents

Average
index
score

t bD

Complete adoption 534 21 3_ 2.5493 5 .3 92 **

P a rtia l adoption 550 163 3.3742

Non-adoption 412 109 3.7798 2.300*

a The manner in which the respondent answered the question, " In  terms o f
conception ra te  would you say AI compared to a bull is : "  caused points
to be awarded accordingly.

Much more convenient -  0 points  
More convenient ■ 1 point
No answer = 2 points (e lim inated  from sample)
Same = 3 points 
Less convenient = 4 points  
Much less convenient = 5 points  

b Value fo r  Dunnett's t - t e s t .
c Control Group.
*  S ig n if ic a n t  P<.05.
* *  S ig n if ic a n t  P<.01.

believes a l l  o f  his problems are solved by using A I .

By adding the convenience v a r ia b le  to the previous model, (M3 ) is 

constructed. The reason fo r  a negative regression c o e f f ic ie n t  is  

explained in Table 38. S ig n i f ic a n t ly  more complete adopters be lieve AI 

is more convenient than natural service 1n obtain ing a good conception 

ra te . Whereas s ig n i f ic a n t ly  more non-adopters believed AI was much 

less convenient than natural serv ice .

The fourth  model (M^) adds the dairyman's fu tu re  plans. S i g n i f i ­

cantly more adopters than non-adopters o f  AI Intend to stay 1n the da iry  

business. Again, the negative regression can be explained by the coding 

procedure used, as shown 1n Table 39. The u n iv a r ia te  analysis finds  

s ig n if ic a n t ly  more complete adopters than p a r t ia l  adopters intending to
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Table 3 9 . - -  Future plans index score by AI adopter category.

Category

Future
Plans
Index
Score*

Number
o f

Respondents

Average
Index
Score

b

*D

Complete adoption 223 214 1.0421 2.483*

P artia l adoption0 238 166 1.4337

Non-adoption 186 116 1.6034 0.920

a A respondents fu tu re  plans caused points to be awarded accordingly:
Remain about the same s ize  -  0 points
Increase the d a iry  herd *  1 point
No answer = 2 points (e lim inated  from sarrple)
Change to another farm en terprise  = 3 points  
R e tire  *  4 points  

b Value fo r  Dunnett's t - t e s t .  
c Control Group.
*  S ig n if ic a n t  P<.05.

Table 4 0 . - -  Approximate ages by AI adopter category.

Category Age
Number

ot
Respondents

t a

Complete adoption 49.9 222 1 .106

P artia l adoption** 48.5 173

Non-adoption 47 .8 135 1 .556

® Value fo r  Dunnett's t - t e s t .  
b Control Group.
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e ith e r  increase th e i r  d a iry  herds or remain about the same s ize .

However, no s ig n if ica n c e  was found between p a r t ia l  adopters and non­

adopters.

Age appears to have a p o s it ive  d ire c t  e f fe c t  on the adoption o f  

AI in (Mg). M u lt ip le  regression shows th a t  adopters o f  AI are s i g n i f i ­

cantly o lder than those th a t do not adopt, although age (Table 40) was 

not s ig n if ic a n t ly  d i f fe r e n t  among adopter categories . This discrepancy 

in results could occur because, in the u n iv a r ia te  an a ly s is , the e f fe c t  

of age is confounded with such variab les  as level o f education, years 

of experience, p a r t ic ip a t io n  in youth a c t i v i t i e s ,  and others. However, 

complete adopters in the sample were s l ig h t ly  o lder than dairymen o f the 

other two categories .

Herd s ize  also has a s ig n if ic a n t  e f fe c t  upon the adoption of 

A I . The p o s it ive  regression value obtained fo r  number o f cows in (Mg) 

indicates those dairymen using AI tend to have la rg e r  herds than those 

who do not use I t .  An in te re s t in g  comparison is  presented in  Table 41. 

P a rtia l adopters milk s ig n i f ic a n t ly  more cows than e i th e r  complete 

or non-adopters. This gives fu r th e r  support to the e a r l i e r  hypothesis 

that p a r t ia l  adopters were more Innovative than the other two categories .  

These resu lts  agree with the find ings o f Rogers (1961 ), in his study of  

the ch a rac ter is tics  of a g r ic u ltu ra l  Innovators.

A ra ther d is turb ing  re s u lt  occurred when the method o f s ire  se lec­

tion was considered (M7) .  The s ig n if ic a n t  p o s it iv e  regression value, 

along with the resu lts  In Table 42, show th a t  the more an ind iv idual  

uses AI the less he is In c lin ed  to personally choose the s ires  used 

in his breeding program. The general opinion o f those interviewed was 

that there is  not much d iffe ren ce  among b u lls  1n AI units  because any 

bull.had to be good or he would not be there . Others did not "have
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Table 4 1 .— Approximate number o f  cows milked by AI adopter category.

Category
Number

o f
Cows

Number
o f t 3 

Respondents D

Complete adoption 27.9 222 4 .9 0 8 **

P artia l adopt1onb 45.2 173

Non-adoption 24.7 135 4 .0 60 **

* Value fo r  Dunnett's t - t e s t .  
b Control Group.
* *  S ig n if ic a n t  a t P<.01.

Table 4 2 . - -  S1re <selection index score by AI adopter category.

Category
S ire  

Selection  
Index Score3

Number Average . 
o f Index t  

Respondents Score 0

Complete adoption 260 220 1.1818 1.499

P artia l adoption0 176 171 1.0292

Non-adoption 64 115 .5565 3 .9 24 **

The manner 1n which the respondent answered the fo llow ing  question  
caused points to be awarded accordingly: "Who se lects the s ires
used In your breeding program?"

ftyself = 0 points
No answer * 1 point (e lim inated  from sample)

. Another party  *  2 points
Value fo r  Dunnett's t - t e s t .  

c Control Group.
* *  S ig n if ic a n t  P<.01.
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Table 4 3 .— Adoption o f production tes tin g  by AI adopter category.

Category
Number 

Adoptlng 
AI

Number
of

Respondents

Complete adoption 54 222 1 .307

P artia l adoption** 52 173

Non-adoption 11 135 4 .4 1 2 **

a Value fo r  Dunnett's t - t e s t .  
b Control Group.
* *  S ig n if ic a n t  P< .01.

time" to keep informed about the b u l ls ,  there fore  they preferred  to l e t  

the technician use whatever bull he thought was best.

The adoption o f production tes tin g  also appears to be p o s it iv e ly  

associated with the adoption o f A I . This Is supported both by the 

positive regression c o e ff ic ie n t  included in  the construction o f (Mg), 

and by the resu lts  shown in Table 43. Therefore, s ig n i f ic a n t ly  more 

dairymen who use AI have th e i r  herds on te s t .

The negative regression value obtained fo r number o f  ch ild ren  in  

(Mg) ind icates th a t fam ily  s ize  1s Inverse ly  proportional to the extent  

to which AI is used on his herd. However Table 44 shows th a t  p a r t ia l  

adopters o f AI have s ig n i f ic a n t ly  more ch ild ren  than e i th e r  the 

complete adopter or the non-adopter. The J a t te r  re s u lts ,  confounded 

with other v a r ia b le s ,  disagree w ith  the d ire c t  e f f e c t ,  and are contrary  

to previous studies where 1t  has been shown th at farmers w ith  la rg e r  

fam ilies are more conservative and less receptive  to new Ideas. The 

proper Inference from these data is  th a t  the d ire c t  e f fe c t  o f  fam ily  

size on adoption o f AI is  negative when a l l  other variab les  are constant.



75

Table 4 4 . - -  Number o f  ch ild ren  by AI adopter category.

Category
Number

of
Children

Number
of

Respondents
t a

Complete adoption 2.7 222 5 .063**

P artia l adoption1* 3 .9 173

Non-adoption 2.7 135 4 .4 9 7 **

j* Value fo r  Dunnett's t - t e s t .  
b Control Group.
* *  S ig n if ic a n t  a t  P< .01.

( i . e .  the same size herd and farm, a l l  farmers the same age, w ith the 

same herd and farm, a l l  farmers the same age, w ith  the same fu tu re  

plans, e t c . ) .

Past or present p a r t ic ip a t io n  in 4-H and FFA appears to be posi­

t iv e ly  associated to the adoption o f A I , as had been shown fo r  several 

other innovations. The addition  o f FFA or 4-H background (M ^ )  

increased the R^-value s ig n i f ic a n t ly .  However the u n iv a r ia te  analysis  

conducted on the same data in Table 45 was unable to detect any s ig n i­

f ic a n t  d iffe ren ce  e x is t in g  between the adopter ca tegories . Table 34 

also showed a negative zero-order c o rre la t io n  between FFA or 4-H par­

t ic ip a t io n  and the adoption o f A I . Although the sample c o rre la t io n  

is q u ite  low i t  is nevertheless negative . One must remember th a t a 

large number o f  variab les co rre la ted  w ith  FFA or 4-H p a r t ic ip a t io n  can 

contribute in d ire c t ly  to the negative zero-order va lue , whereas a 

s ig n if ic a n t p o s it ive  value is obtained when the d ire c t  e f fe c t  is estima­

ted, Independent o f other variab les  studied.

The model (M-j -j) adds the v a r ia b le  o f  reg is tered  c a t t le .  The
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Table 4 5 . - -  P a r t ic ip a t io n  In 4-H or FFA index score by AI adopter
category.

Category
4-H or FFA 

Index 
Scorea

Number
o f

Respondents

Average
Index
Score

t bD

Complete adoption 190 218 .8716 1 .259

P artia l adoption0 128 172 .7442

Non-adoption 108 131 .8244 0.697

a A respondents p a r t ic ip a t io n  in  4-H and FFA caused points to be 
awarded accordingly:

No p a r t ic ip a t io n  in 4-H or FFA = 0 points  
No answer ■ 1 point (e lim inated  from sample)
P a r t ic ip a t io n  in  4-H or FFA *  2 points  

°  Value fo r  Dunnett's t - t e s t .  
c Control Group.

positive  regression c o e f f ic ie n t  ind icates th a t the percentage of re g is ­

tered c a t t le  is  p o s it iv e ly  re la te d  to the adoption of A I . Table 46 

shows that p a r t ia l  adopters have a s ig n i f ic a n t ly  higher percentage of  

registered c a t t le  than e i th e r  adopters or non-adopters. The response 

given by one o f those interviewed may help explain  why th is  1s so.

The dairyman had a completely reg is tered  herd and sold a number o f  bu lls  

to other dairymen as f a r  away as Vermont. He used b u lls  which he had 

developed him self to breed h e ife rs  and young cows, however he re l ie d  

upon AI fo r  selected matings fo r  his b e tte r  cows. While such dairymen 

recognize the value o f A I ,  they s t i l l  re ta in  the desire  to sample a 

few of th e ir  own male animals. Such herds d i f f e r  from commercial 

operations by having two sources o f Income, th a t derived from the sale  

of milk and also th a t obtained from the sale o f breeding stock. Conse­

quently these dairymen regard AI d i f f e r e n t ly  than do commercial da iry  

farmers.
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Table 4 6 . - -  Percent o f  herd reg is tered  by AI adopter category.

Category Percent
Registered

Number o f  
Respondents *S

Complete adoption 8 .0 222 2.745*

P a rt ia l  adoption*3 15.8 173

Non-adoption 4 .0 135 3 .674**

j* Value fo r  Dunnett's t - t e s t .
Control Group.

*  S ig n if ic a n t  a t  P<.05.
* *  S ig n if ic a n t  a t  P<.01.

The f in a l  model (M ^ )  presented in Table 35 considers the f a c i l i ­

t ies  used by d a iry  farmers plus (M-j-j ) .  As shown in Table 47 the various 

f a c i l i t i e s  are coded from the le a s t  s tructured  to the most structured  

forms of operations. The most structured  form o f  f a c i l i t i e s ,  the 

stanchion barn, gives the best opportun ity  fo r  cow id e n t i ty  to be
p

maintained. Although the R -va lue  was not Increased s ig n i f ic a n t ly  by 

Including f a c i l i t i e s ,  the sample regression c o e f f ic ie n t  obtained was 

negative. This would in d ic a te  a trend away from the structured toward 

the unstructured f a c i l i t i e s  fo r  adopters. The same sample trend is  

shown in Table 47 although s t a t is t i c a l  s ig n if ic a n c e  was not achieved here 

e ith e r .  Non-adopters in  the sample had a higher f a c i l i t y  mean Index 

score than users o f  A I , in d ic a tin g  a more structured form o f housing.

As with the adoption o f  production te s t in g ,  a number o f variab les  

fo r  which d ir e c t  e f fe c ts  were not s t a t i s t i c a l l y  s ig n i f ic a n t ,  are o f  

general in te re s t .  (One should again be reminded that the tests o f  

s ignificance shown in  the fo llow ing  tab les are the re s u lt  o f u n iva ria te  

analysis o f  m u lt iv a r ia te  data . Consequently, any inferences should be
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Table 4 7 .— F a c i l i t y  index score by AI adopter category.

Category
F a c i l i t y  

Index 
Score3

Number
o f

Respondents

Average
Index
Score

t b

Complete adoption 1091 222 4.914 0.304

Partia l adoption0 841 173 4.861

Non-adoption 693 131 5.290 2.154

The f a c i l i t i e s  used by the respondent in his d a iry  operation  
points to be awarded accordingly:

No answer = 0 points (e lim ina ted  from sample)
Parlor and loose housing = 1 point  
P arlo r and fre e  s ta l ls  ® 2 points  
P arlo r and stanchion barn -  3 points  
Loose housing and stanchion barn 3 4 points  
Free s t a l ls  and stanchion barn * 5 points  
Stanchion barn ■ 6 points  

b Value fo r  Dunnett's t - t e s t .  
c Control Group.

caused

Table 4 8 . - -  Approximate average m ilk production by AI adopter category.

Category
Pounds

o f
M ilk

Number
of

Respondents
t al D

Complete adoption 11,806 222 3 .935**

Partia l adoption^ 12,760 173

Non-adoption 11,641 135 4 .0 7 8 **

? Value fo r  Dunnett's t - t e s t .
Control Group.

**  S ig n if ican t a t P<.0 1 .
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Table 4 9 . - -  Approximate farm size  by AI adopter category.

Category Acres
Number o f  

Respondents *8

Complete adoption 241 222 2 .8 48 **

Partia l adoption*5 289 173

Non-adoption 219 135 3 .645**

j* Value fo r Dunnett's t_-test. 
b Control Group.
* *  S ig n if ic an t a t  P<.01.

made with a great deal o f  c a u tio n .)

The approximate average m ilk production is l is te d  according to 

the three AI adopter categories in Table 48. P a r t ia l  adopters appear 

to have s ig n if ic a n t ly  higher herd averages than e i th e r  complete adopters 

or non-adopters.

Approximate farm size is presented fo r  each o f the three categories  

in Table 49. Here again p a r t ia l  adopters appear to have s ig n i f ic a n t ly  

larger operations than e i th e r  o f  the other two categories .

Table 50 shows the percent o f h ired labor used. P a r t ia l  adopters 

hire s ig n if ic a n t ly  more o f th e i r  labor than complete adopters or 

non-adopters.

P a rt ia l  adopters also appear to read more farm magazines than 

e ith e r  o f the two other categories . These resu lts  are shown in  

Table 51. Therefore one can conclude th a t  p a r t ia l  adopters o f AI 

milk more cows, have a higher portion o f  th e ir  herd re g is te re d , have 

higher producing cows, have la rg e r  farms, read more magazines, and h ire  

a larger percent o f  th e ir  labor than the o ther two categories . These
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Table 5 0 .— Percent hired labor by AI adopter category.

Category Percent 
Hired Labor

Number o f  
Respondents

t aXD

Complete adoption 7.5 222 2.405*

Partia l adoption*5 11.7 173

Non-adoption 6.1 135 2.865*

a Value fo r  Dunnett's t- 
15 Control Group.
* S ig n if ic an t a t  P<.05. 
* *  S ig n if ican t a t  P<.01.

- te s t .

Table 5 1 . - -  Total number o f  farm magazines read by AI adopter category.

Category Number o f Number o f tf*
Magazines Respondents D

Complete adoption 3.1 222

P artia l adoption*5 4 .0  173

Non-adoption 2 .8  135

* Value fo r Dunnett's t - t e s t .
Control Group.

* *  S ig n if ic an t a t P<.01.

findings agree with previous studies and support the e a r l i e r  hypothesis 

that p a r t ia l  adopters o f AI are more Innovative than complete adopters 

or non-adopters.

Other resu lts  which show a tendency toward these c h a ra c te r is t ic s  

are summarized 1n Tables 52, 53, and 54, fo r  years o f  education, years 

of farming and years o f  da iry ing  re s p e c tiv e ly , although no s ig n if ic a n t  

differences were observed in any o f  these cases.

4 .3 5 0 **

5 .0 9 7 **
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Table 5 2 . - -  Years o f education by AI adopter category.

Category Years of 
Education

Number o f  
Respondents *S

Complete adopters 9.8 222 1.679

Partia l adopters*5 10.3 173

Non-adopters 9.9 135 1.168

d Value fo r  Dunnett's t - t e s t .  
b Control Group.

Table 5 3 . - -  Years o f  farming by AI adopter category.

Category Years o f  
Farming

Number o f  
Respondents * s

Complete adoption 26.3 173 1.0235

P artia l adoption*3 27.7 222

Non-adoption 26.6 135 0.2153

d Value fo r  Dunnett1 
Control Group.

s t - t e s t .

Table 5 4 . - -  Average number years o f  da iry ing  by AI adopter category.

Category Years o f  
Dairying

Number o f  
Respondents *8

Complete adoption 25.3 222 0.013

P artia l adoption*5 25.3 173

Non-adoption 24.5 135 0.563

J Value fo r  Dunnett's t - t e s t .  
Control Group.
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General Discussion

C ulling  the herd. Dairying has been and should continue to be one 

of the most s table  and p ro f ita b le  o f  the specia lized  types o f  farming. 

However to be most e f f i c i e n t  u npro fitab le  animals must be replaced.

The c u llin g  standards of Michigan dairymen are as numerous and widely  

d if fe re n t  as the dairymen themselves.

Production tes tin g  information has l im ite d  ap p lica tio n  in the 

cu lling  practices o f many cormiercial herds. The primary reason fo r  

this is because the m ajority  o f  animals are removed from herds fo r  

reasons other than th e i r  inherent producing a b i l i t y .  Good management 

practices can reduce forced c u l l in g  and Increase the opportunity fo r  

cu lling  poor producers. Previous studies have shown reproductive and 

udder problems remove the la rgest number o f cows from the herd. There­

fore, management programs focused in these areas would probably y ie ld  

the best re s u lts . Furthermore, many dairymen choose not to remove 

th e ir  poor producers. Possible reasons Include the lack of s u f f ic ie n t  

f inancial resources to purchase replacements and the fe e l in g  th a t the 

risk of obtaining unsatis factory  replacement animals is too g rea t.  

Consequently some d a iry  farmers p re fe r  to minimize th e i r  losses by 

keeping the poor producer. Simple budgeting figures  support the old  

adage that a poor cow 1s l ik e ly  to be more p ro f i ta b le  than an empty 

s ta l1 .

The 413 discontinuers and non-adopters o f  production te s t in g  were 

asked th e ir  reasons fo r  c u l l in g  cows from th e ir  herd. The ir  responses 

are summarized in Table 55. Inform ation on those dairymen who were 

on tes t was already summarized 1n the y e a r ly  report o f  the Michigan Dairy  

Herd Improvement Association.
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Table 5 5 .— Reasons c ite d  by 413 non-adopters o f  production tes tin g  fo r  
cu lling  cows from the herd.

■ V ‘

Reason Number o f Respondents

Whenever a cow is  not m ilking enough 273

For health and In ju ry  reasons 266

S t e r i l i t y  problems 220

Age, o ldest cu lled  f i r s t 119

Cows that kick 87

Slow mi Ik ing  cows 37

Poorest looking cow, regardless o f m ilk  production 27

I t  is in te re s t in g  to note th a t 66 percent o f those interviewed  

said they used a cow's m ilk production level as a c u l l in g  guide even 

though they had no actual records to base th e i r  decision on. This 

compared to 59 percent o f  the cows cu lled  1n DHI herds where records 

were av a ila b le . However th is  59 percent included cows cu lled  fo r  both 

type and production, so the percent cu lled  fo r  production alone is  below 

this f igu re . Data from Minnesota's Who’ s Who in AI a ires  (1970) show 

that only 41 percent o f the cows removed from DHI herds were a c tu a lly  

culled fo r low production. Houghaboom (1963) noted th a t  his respon­

dents were also in c lin ed  to overestimate the number o f  cows sold fo r  

low production. Seven out o f ten p a r t ic ip a n ts ,  and four out o f ten 

non-partic1pants, reported th a t they sold cows because they were low 

producers; y e t  only 32 percent o f  the cows cu lled  were disposed o f fo r  

this reason.

The data obtained in th is  study also ind ica te  th a t  non-adopters
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Table 5 6 . - -  C r i te r ia  used by 413 non-adopters o f  production tes tin g  in  
feeding cows concentrates.

C r i te r ia Number o f Respondents

According to milk production 331

Feed a l l  cows the same 63

Practice lead feeding 31

Feed cow a l l  she wants 23

Rule o f thumb 14

No grain fed 7

frequently reported health and in ju ry  reasons and s t e r i l i t y  problems 

as other reasons used In c u l l in g  th e i r  herd. These were c ited  in the 

same order o f  Importance 1n DHI herds in th e ir  y e a r ly  re p o rt .  There­

fore, Improved management practices needs considerable promotion among 

Michigan dairymen to save the many good cows lo s t  due to these problems.

Feeding the herd. In add ition  to feeding roughages l ib e r a l l y  most 

dairy farmers supplement the ra tio n  by feeding g ra in . Whether grain 1s 

fed or not 1s usually  dependent upon the q u a li ty  o f the roughages and 

the level o f production o f the cows. Production tes tin g  inform ation has 

i ts  most general ap p lica tion  1n determining the q uan tity  o f  ra tio n  to 

feed each animal. Dairy n u t r i t io n is ts  have stressed the importance o f  

re la ting  the amount o f  concentrates fed to the amount o f  m ilk and b u tte r -  

fa t  produced.

Response to the questions asked in the survey Indicates th a t over 80 

percent o f the dlscontlnuers and non-adopters o f  production te s tin g  feel 

that the amount o f  grain fed should be re la ted  to production. Table 56
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Table 5 7 . - -  Use o f mass media by Michigan dairymen.

Source Number o f  Respondents

Magazines 393

Radio 207

Newspapers 115

Dairy tours 109

Educational meetings 94

Television 27

l is ts  the responses given by th is  group. Here again non-adopters recog­

nized the importance o f  milk production but had no accurate production 

Information a v a ila b le  on th e ir  cows. Other less frequent responses are  

also l is te d  in Table 56.

Information sources. Inform ation sources are Important s tim u li to 

farmers in the adoption process. D if fe re n t  sources are used a t  the 

various stages. For example, the ind iv idual becomes aware o f  the Innova­

tion mainly by the Impersonal contact o f the mass media according to 

Rogers (1968). A summary o f the mass media used by Michigan d a iry  

farmers Is  presented 1n Table 57.

The proportion o f dairymen claiming magazines as a source o f in fo r ­

mation was much higher than any other form o f mass media. They probably 

provided the eas iest way o f  obtain ing farm Information and were the 

most permanent source o f those l is t e d .  Furthermore magazines were 

available to most farmers 1n the community a t  a very reasonable cost. 

Table 58 l i s t s  the magazines read by Michigan farmers and the p op u la rity  

of each. The Michigan Fanner and Farm Journal were the most popular,
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Table 5 8 . - -  Farm magazines read by Michigan dairymen.

Magazines Number o f  readers

Michigan Farmer 427

Farm Journal 404

Hoard's Dairyman 353

Successful Farming 328

Dairy Herd Management 59

Breed Journals 43

P ra ir ie  Farmer 26

Top Operator 25

Farm Quarterly 22

followed by Hoard's Dairyman and Successful Farming. These four maga­

zines were by fa r  the most frequ en tly  used farm magazines 1n Michigan. 

Owners o f reg is tered  herds usually  c ite d  breed journals  1n th e i r  l i s t s .  

However, a number of commercial d a iry  farmers believe  they contain too 

many advertisements and not enough usable information to be o f value. 

Varying opinions were stated both fo r  and against other magazines.

Their readership however, is  minor when compared to the f i r s t  four  

magazines.

Radio programs were c ite d  as the second most frequen tly  used 

form of mass media. Most fanners agreed th a t the farm programs on the 

a ir  had exce llen t content, but unless they planned th e ir  work accordingly  

they would miss the broadcast. Furthermore, the ind iv idua l making the 

broadcast had much to do w ith  how well i t  was received. S pec if ic  points  

had to be made in a c le a r ,  unambiguous manner or the thought was lo s t .
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The nature of the broadcast made i t  necessary th a t the farmer understand 

i t  irrniediately or the time o f  both farmer and announcer was wasted.

S t i l l  other forms o f  inform ation were c ited  with decreasing 

frequency: newspapers, d a iry  tours, educational meetings and te le v is io n .  

Of those l is te d  da iry  tours were usually  mentioned with the most en thusi­

asm, with educational meetings a close second. These forms of informa­

tion however, requ ire  more e f f o r t  on the p a rt  o f  a dairyman to ava il  

himself o f th e ir  b e n e fits .  Magazines and radios, on the other hand, 

required a small amount o f e f f o r t ,  which could e a s ily  be expended in  

the comfort o f  a l iv in g  room c h a ir .  Nevertheless, those fanners in t e r ­

viewed who had attended tours and meetings made i t  q u ite  c le a r  that the 

value o f Information obtained was worth the extra  e f f o r t .

At the evaluation  stage o f  the adoption process the indiv idual  

forms his opinions about the c h a ra c te r is t ic s  o f  innovation and decides 

how they apply to his own farming operation. Rogers (1968) points out 

that personal information sources are more important a t  evaluation than 

any other time. Personal contacts which Michigan dairymen report useful 

are l is te d  in Table 5 9 .

The local dealers have the most frequent o vera ll  use fo r  the f iv e  

problem areas considered. As one might expect, he is  consulted most 

about feeding the herd, seed and seed ra te s ,  f e r t i l i z e r  to use, weed 

and insect control and other problems d ir e c t ly  re la ted  to the sale o f  

his p a r t ic u la r  products. However, as stated e a r l i e r ,  farmers never 

completely t ru s t  the dealers a t  the evaluation  stage because they 

believe th a t the dealers o ften  merely attempt to s e l l  th e i r  product and 

are not re a l ly  concerned about the farm er's  w e lfare . As the farmer 

progresses through the adoption process the local dea ler takes on a 

more important ro le .  Once the farmer decides to t ry  an innovation he
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Table 5 9 . - -  Personal information contacts used In making decisions on 
various farming problems.

Contact a b c d e
Total

Contacts

Local d ea le r* 336 126 36 108 209 815

County
Extension Agent 118 189 58 61 140 566

Neighbor 90 338 23 19 20 490

No one ---------- ---------- 391 ----- ----- 391

University s p e c ia l is t 46 105 22 43 58 274

Feed company 
representative 13 ------ ----------- ---------- 166 179

Veterinarian ---------- — 3 95 44 142

DHIA supervisor ---------- — ----- 30 16 46

Breed fieldman ---------- — 26 ---------- ---------- 26

AJ technician ---------- — ----- 11 3 14

State milk 
inspector ---------- 2 ---------- ---------- ---------- 2

Vo-Ag teacher ---------- ---------- 1 ---------- ---------- 1

Banker ---------- 1 ---------- ----- — 1

Contacts fo r  inform ation on feeding the herd, seed and seed ra te s ,  
k f e r t i l i z e r  to use and weed and Insect co n tro l.

Contacts fo r  inform ation on farm build ings.
Contacts fo r  inform ation on purchasing c a t t le ,

d Contacts fo r  Inform ation on drop 1n f a t  te s t .
 ̂ Contacts fo r  Inform ation on balancing a ra t io n .

Includes local feed dea lers , creamery personnel.e levator personnel, 
c a tt le  dea lers , bu ild ing  contractors and d a iry  equipment dealers .
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looks to the local dealer fo r  guidance and "know-how", e s p ec ia lly  when 

a commercial product is involved.

County agents and neighbors are the second and th ird  most used 

contacts. These ind iv idua ls  are looked to fo r  assistance in the evalua­

tion stage because they are dependable and usually  give unbiased opinions 

of innovations because they ne ither stand to gain nor lose as a re s u lt  

of a dairyman's decision to adopt or not adopt the innovation.

A large portion o f the dairy  farmers believe they need no as s is ­

tance in se lec ting  th e ir  herd replacements. Most be lieve they know 

what kind of cows they wanted and can make a l l  the necessary decisions 

without help. Table 60 shows sources o f herd replacements reported by 

dairymen. I t  was in te re s t in g  to note the number who did not have th e ir  

own herd on te s t ,  y e t  reported the only place they would attempt to 

buy c a t t le  were in herds th a t were on te s t .  Here again there 1s an 

indication th a t non-adopters recognize the Importance o f production  

testing but f a l l  to re a l iz e  i t s  value In th e ir  own herds.

U n ivers ity  s p e c ia l is ts  have a unique fo llow ing . Most dairymen 

believe th e ir  everyday problems are too small to bother a s p e c ia l is t ;  

consequently, they are taken elsewhere or go unanswered. However, a 

re la t iv e ly  large number o f  dairymen be lieve th at 1n the Investment o f  

large sums of money, such as fo r  farm b u ild ings , they should have advice 

from the best Informed people a v a i la b le .  Hence they would consult 

the u n ivers ity  s p e c ia l is t .  Others f e l t  they could learn  more by v is i t in g  

other dairy  operations than by c a l l in g  the u n iv e rs ity  s p e c ia l is t  because 

many s p e c ia lis ts  were "out o f touch with r e a l i t y "  and lacked " p r a c t i ­

cal fanning experience." S t i l l  another dairymen stated th a t  i f  he were 

in charge, most o f  these "so -ca lled  s p e c ia l is ts "  would be out o f a 

job. Thus the u n iv e rs ity  s p e c ia l is ts '  c r e d ib i l i t y  appears to be the most
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Table 6 0 . - -  Where Michigan dairymen attempt to buy c a t t le  when increasing  
th e ir  herd s ize .

Source Number o f  
Respondents

Grade herds using AI and having production records 130

Grade herds having production records 75

Grade herds (AI and production records not Important 65

Grade herds using AI 53

Registered herds using AI and having production records, 
even though the c a t t le  may cost more 53

Raise h e ifers  from present herd 51

Dispersal sales 50

Registered herds having production records, even though 
the c a t t le  may cost more 39

Source not Important 38

Local salebarn 17

Consignment sales 11

Registered herds, even though the c a t t le  may cost more 
(AI and production records not Important) 9

Registered herds using A I , even though the c a t t le  may 
cost more 7

Private t re a ty 2

controversial o f a l l  the contacts l is te d .

The re s t o f the contacts l is te d  in  Table 59 are used in sp e c if ic  

areas and usually have th e i r  t ra in in g  only 1n th a t f i e l d .  Their  

importance Insofar as general inform ation sources are concerned 1s 

usually l im ite d ,  although 1n p a r t ic u la r  areas they may play an Impor­

tant ro le 1n the d if fu s io n  o f  Inform ation.
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A g ricu ltu ra l agencies and organizations provide an important l in k  

in the chain of events from the development o f an idea in the minds o f  

ag ricu ltu ra l s c ie n t is ts ,  to  the large scale adoption o f th a t same idea 

on the dairy  farms across the nation . The Cooperative Extension Service  

is probably the best known and most wide-spread o f a l l  these agencies. 

Extension services are constantly try in g  to bring about change through 

the educational system.

The basic philosophy o f the Extension Service has been to discuss 

the various a lte rn a t iv e s  a v a ila b le  and l e t  the farmer choose the one th at  

most nearly f i t s  the s i tu a t io n .  In any case where a man's a b i l i t y ,  resources 

and ambitions are concerned th is  approach seems a reasonable one to 

follow. But in the area o f  technology, where the adoption o f a new 

idea is a matter o f  success or f a i lu r e ,  the educational procedure should 

be quicker and more guidance be given. However, as pointed out by 

Rogers (1968 ), the length o f  the adoption process depends upon a num­

ber o f th ings, o f  which the ease o f  adoption and the time required before 

financial gains are recognized are probably the two most important 

c r i te r ia .

Previous work by Llonberger (1955) has shown th at farm operators  

who used the county extension agent had more p a r t ic ip a t io n  1n other  

organizations as w e l l .  Data co llec ted  In  th is  study also  show th at  

dairymen who regarded the Extension Service as Important also were more 

l ik e ly  to belong to o ther serv ice organizations. These resu lts  are  

summarized 1n Tabel 61. Likewise, those ind iv idua ls  who did not fee l  

the extension service was o f  value made up a large portion o f those not 

belonging to any service organizations-

Respondents also were asked to Id e n t i fy  major problems associated  

with the Extension Service. They also were asked to c i t e  ways in which
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Table 6 1 . - -  P a r t ic ip a t io n  in  various service organizations by response 
to importance o f the Extension Service.

Response to Extension Service

Service 
Organi zatlon

Not
Answered

Not
Important

Moderately 
Important

Greatly
Important

OHIA 1 8 65 29

MABC 3 51 169 61

TELEFARM 0 2 15 13

Local Coops 0 7 52 18

No P a rtic ip a tio n 10 58 103 18

Total 15 118 306 91

Table 6 2 . - -  Major problems with the Extension Service.

Problem
Number o f  

Respondents

Personnel are not able to answer questions adequately 63

Agent specia lized  1n other subject m atter 46

Not able to understand personnel 24

Agents only v i s i t  se lec t fanners 22

Personnel lack p ra c t ic a l  farming experience 20

Personnel not up-to -date 17

Personnel lack 1n1a t 1ve and f a i l  to bring programs to 
completion 11

Too much urban work 4

No problems 153
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Table 6 3 . - -  Ways in which the Extension Service could be more h e lp fu l.

Suggestion Number of
Respondents

Make more farm v is i ts 148

Make more w r it te n  m ateria l a v a ila b le 97

Personnel should be more adequately tra ined 61

Improve cormunication system 26

Have more p rac tica l farming experience background 13

Office should be more c e n tra l ly  located 11

Have more tours 6

Satis fied  w ith  the present s i tu a t io n 100

the Extension Service could be o f more help to th e i r  p a r t ic u la r  

operations. The ir responses are sunvnarlzed in  Tables 62 and 63, res ­

pectively . A s u rp ris in g ly  large percentage o f  dairymen stated the 

Extension Service had no problems and they were s a t is f ie d  w ith  the 

present job being done. Others believed th a t  more farm v is i t s  and 

w ritten m aterial from the county agent would b e n e fit  th e i r  operations  

the most.

Another source o f inform ation a v a ila b le  to d a iry  farmers 1s gained 

through th e ir  p a r t ic ip a t io n  in  various fanner o rgan izations. This 

partic ipation  was found by W1lken1ng (1952) to be s ig n i f ic a n t ly  associa­

ted with the acceptance o f Improved farm p rac tices . As shown 1n Table 

64, Michigan Farm Bureau and Michigan M ilk  Producers Association  

(MMPA) had the la rg e s t enrollment o f  d a iry  farmers. Also a s u rp r ls -
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Table 6 4 . - -  P a rt ic ip a t io n  in various farmer organizations by Michigan 
dairymen.

Organization Number o f respondents 
who reported they 

belonged

Michigan Farm Bureau 250

Michigan M1lk Producers Association 244

Local coops 57

National Farm Organization 54

McDonalds Cooperative 27

Independent M1lk Producers Ass c ia t lo n 24

Grange 17

PCA, FLB, or FHA 6

Soil Conservation 3

Farmers Union 2

Other organizations 5

None 132

Ingly large number o f  Michigan dairymen stated they belonged to no 

farm organizations a t  a l l .



APPLICATION OF RESULTS

This study was conducted to f i l l  the apparent need o f  c la s s ify in g  

Michigan dairymen according to th e i r  a tt itu d e s  and behavior concerning 

production tes tin g  and a r t i f i c i a l  Insemination. These resu lts  should 

be useful in designing fu tu re  campaigns to make the d if fu s io n  of  

these innovations, and others l ik e  them, more e f fe c t iv e .  By accurate  

analysis o f  these dairymen one has some Idea o f  the resistance he 

may encounter and also how he might approach them to be most e f fe c t iv e .

Neher, ej: al_. (1960) studied, in depth, the p r in c ip les  o f  campaign 

planning. The f iv e  major points developed in th e i r  study appear to 

be a logical approach to launching a successful campaign fo r  the more 

complete adoption o f production tes tin g  and a r t i f i c i a l  insemination  

among Michigan dairymen.

Production Testing

Goals o f  a successful campaign should be designed to meet the needs 

of the m ajority  o f the dairymen a t  which they are d irec ted . Many 

large-scale campaigns f a i l  because they meet the needs o f too few 

individuals. Such in d iv idua ls  usually  have a higher socio-economic 

status, thus th e i r  needs requ ire  less a tte n tio n  than others.

Research has shown th a t  Ind iv idua ls  s tr iv e  toward consistency 

in th e ir  a tt itu d e s  and behavior. When an Ind iv idual fee ls  a need, he 

often takes action to s a t is fy  I t ;  however, he seldom takes th is  action  

until he Is aware o f th is  need.

95
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Michigan dairymen reported a number o f  reasons fo r  adopting 

production tes tin g  (Table 3 ) .  In re trospect we can r e fe r  to these 

factors in determining and le g it im iz in g  needs fo r  fu tu re  campaigns. 

These needs, in order o f importance are:

1 . High production per cow.

2 . Guide fo r  c u l11ng.

3. Comparison w ith  creamery te s t .

4. Ins truction s  fo r  feeding.

5. Dates o f breeding.

6 . Dates fo r  drying cows.

7. A dvertiz ing  and merchandizing.

8 . Proving s ire s .

9. P a r t ic ip a t io n  in breed association programs.

Successful campaigns are linked to the m ajo r ity  o f  the important 

social systems re levan t to a given issue. (A social system may be 

regarded as an organized group in  which one or more persons influence  

the thoughts and behavior o f  o th e rs .)

There are a number o f social systems which Influence da iry ing  

1n Michigan. These systems usually  work together and each exerts  

reciprocal in fluence on others. In  f a c t ,  the same people may often  

belong to , p a r t ic ip a te  1n, or be Influenced by more than one social 

system a t a time. A typ ica l order o f  socia l systems through which a 

dairyman might be influenced to jo in  a production te s t in g  program Is :

1. Local tes t in g  associations.

2. M1lk marketing associations.

3. C red it agencies.

4. Veterinary  o rgan iza tions.
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5. A r t i f i c i a l  breeding u n its .

6 . Breed associations.

7. Cooperative Extension Service.

8 . American Dairy Association.

9. Vocational A g ricu ltu re  departments.

10 . A g ricu ltu ra l (radio  and te le v is io n )  broadcasters.

11 . Dairy equipment dea lers .

12 . Feed and grain  dealers .

I t  is  useful to determine which local social system are concerned 

with the campaign goals. Although a l l  communities have social systems, 

no two are exac tly  a l ik e .  These systems must be id e n t i f ie d  and th e ir  

members in te rested  before they can be useful to the campaign.

Successful campaigns need to be developed 1n terms o f what is  

fa m ilia r  and acceptable to the dairymen. Farmers tend to be In terested  

in information and s itu a tio n s  th a t conform with th e ir  present id e as» 

values and a t t i tu d e s .

Neher and his co-workers noted th a t  one of the major reasons why 

campaigns f a i l  to make "converts" 1s th a t  the ta rg e t  audience fo r  the 

campaign is " a t t i t u d in a l ly  deaf" to the problem. Farmers may have 

attitudes which make them deaf to the problem, and refuse to learn  

new a tt i tu d e s ,  or they have no a t t i tu d e  toward the issue and, th e re fo re ,  

are not a ttra c te d  to i t .

When farmers come in contact w ith  new inform aiton they tend to 

in terpre t 1 t to comply w ith th e i r  e x is t in g  ideas. Obviously, then, a 

campaign must be o r ig in a te d , developed and executed 1n a manner th a t 1s 

appealing to e x is t in g  patterns o f behavior.

A number o f re s u lts  were presented (Tables 5 and 6 ) concerning the
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discontinuance and non-adoption of production te s t in g . The fo llow ing  

points could enable the fu tu re  campaign planner to develop his 

campaign to overcome obstacles which he can expect to encounter.

1 . Questions the value o f te s t in g .

2 . Cows are not good enough.

3. Too much work.

4. Too expensive.

5. Poor service.

6 . Unstable tes tin g  program.

7. Supervisor q u it .

8 . Personality  c o n f l ic t  w ith supervisor.

9. "My neighbors d o n 't  te s t  so I  d on 't  e i th e r .

10 . No te s te r  a v a i la b le .

Each farmer has c e r ta in  values and goals. A successful campaign 

planner should spot them and show how the program w i l l  help achieve 

these goals. For example, consider the dairymen who questioned the 

value of te s t in g . Other studies have shown th a t a dairyman who under­

stands the computerized resu lts  o f  his te s t ,  and has a source o f  

information a v a ila b le  to help him apply these resu lts  to his operation ,  

w ill  be more l i k e l y  to recognize I t s  value.

Dairymen who believe th a t  th e ir  cows are not good enough probably

have a general fe e l in g  o f i n f e r io r i t y .  A small complimentary s ta te ­

ment or merely showing some in te re s t  1n his operation , might, 1n

i t s e l f ,  be enough encouragement to gain a "convert."

By expla in ing the a t t r ib u te s  o f  the Trl-M onth ly -Testing  program to 

those Ind iv iduals  who believe te s tin g  requires too much time and money, 

a campaign planner may persuade such dairymen to put th e i r  herds on 

test.
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S im ilar responses may be developed fo r  other obstacles. However, 

caution should be exercised on campaigns which attack or challenge  

long-standing values o f  dairymen. These campaigns are usually doomed 

before they begin.

The fu ture  successful ness of production tes ting  is dependent 

upon i ts  a b i l i t y  to meet the needs o f those i t  serves. With the large  

number of dairymen not tes ting  th e i r  herds, combined with those discon­

tinuing te s t in g , because o f  th e ir  f a i lu r e  to recognize the value; 

testing personnel must make th e ir  program more re lev an t. A log ica l  

approach would be to motivate dairymen by comparing the p ro d u ctiv ity  

of herds on te s t  against those not te s t in g . By converting the d i f f e r ­

ence obtained to d o l la r  and cents terms the advantage o f production  

testing can be made even more re levant to the non-user o f production 

tes tin g .

Appropriate u t i l i z a t io n  o f  mass media can create awareness o f new 

ideas. As stated e a r l i e r ,  some kinds o f Information are more e f fe c t iv e  

than others a t  various stages o f  the adoption process. Various forms 

of mass media have been found to be more e f fe c t iv e  than personal sources 

of information a t  the awareness stage. Michigan d a iry  fanners used 

six major mass media sources (Table 57 ).  In order o f  Importance, they 

are:

1 . Magazines

2 . Radio

3. Newspaper

4. Dairy tours

5. Educational meetings

6 . Televi sion

Magazines were much more widely used than any other source. Those
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most f re q u e n t ly  read by Michigan dairymen are  Michigan Farm er, Farm 

Journal, Hoard's Dairyman and Successful Farming, 1n th a t  o rd er (Tab le  

58). T h e re fo re ,  i f  p roduction te s t in g  personnel would p u b l ic iz e  the  

advantages o f  t h e i r  program, these fo u r  magazines would d is t r ib u t e  the 

in form ation to  most dairymen. These magazines could a lso  be used to  

promote the use o f  production records in  herds which are on t e s t .  By- 

showing dairymen how to use records in  t h e i r  dec is ion-m aking  processes 

the records w i l l  take on more meaning and fewer in d iv id u a ls  w i l l  d is ­

continue t h e i r  program because o f  t h e i r  f a i l u r e  to recognize the value  

of te s t in g .

Use o f  a v a i la b le  forms o f  mass media as e x te n s iv e ly  as p os s ib le  

early  1n the campaign w i l l  pay o f f  in  making the p u b lic  aware o f  the  

campaign p lans . These plans w i l l  be much more e f f e c t i v e  1 f  th e  o r ig in a l  

p u b l ic i ty  1s t ie d  1n w ith  Ideas which are  f a m i l i a r  and accep tab le  to  

the dairyman.

Opinion le a d e rs ,  those In d iv id u a ls  looked to  f o r  adv ise and i n f o r ­

mation by o th e rs ,  p la y  a v i t a l  ro le  in  the success o f  the campaign a t  

the cormumlty l e v e l .  Follow ing th e  awareness and in t e r e s t  stages o f  

the adoption process, the e v a lu a t io n  stage is  encountered. During th is  

stage the personal in f lu e n c e  o f  an o p in ion  le a d e r  1s o f  g re a te s t  Impor­

tance. Personal sources o f  In fo rm a tio n  from d a iry  fanners whose 

opinions he respects are  most e f f e c t i v e  in  overcoming a dairym an's  

resistance to  an id e a .  T h e re fo re ,  op in io n  leaders  o f f e r  the most 

l ik e ly  chance fo r  the campaign p lanner to  reach the fo llo w e rs  in  a 

commmuni t y .

Although Neher and h is  co-workers found op in ion  leaders  in  general 

were somewhat younger in  age, had more e d u c a tio n , were more w ea lthy  

and operated more s p e c ia l iz e d  o p e ra t io n s , a somewhat d i f f e r e n t
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characteriza tion  emerged fo r  adoption of production tes tin g  alone.

Data co llected  from Michigan dairymen on adoption of production tes ting  

showed th at opinion leaders, in contrast to other dairymen, were more 

l ik e ly  to:

1 . operate Grade A d a iry  farms,

2 . be lieve AI 1s more convenient than natural service in 
terms o f  conception ra te  in th e i r  herds,

3. operate la rg e r  farms,

4. have a large  percentage o f regis tered  c a t t le  in th e i r  
herds,

5. depend on th e ir  own judgement in se lec ting  which s ire  to 
use 1n his breeding program,

6 . have farmed fewer y e a rs ,

7. be o ld e r ,

8 . have been (o r be) a c tive  in 4-H or FFA a c t i v i t i e s ,

9. read more magazines,

10 . have always farmed in  Michigan, and

11 . have somewhat less education.

The in t e l l ig e n t  campaign planner recognizes various social s truc ­

tures in an area and gets dairymen o f  a p a r t ic u la r  status to exert  

influence on others o f  the same c lass .

A general two-phase flow o f  inform ation is  ev ident. The f i r s t  phase 

is from the o r ig in a l ,  o ften  s c ie n t i f i c ,  source to opinion leaders. The 

second phase 1s from the opinion leaders to  the less a c t iv e  and less 

Informed dairymen in  the community.

Because o f th e ir  Important ro le ,  opinion leaders deserve the con­

centrated e f f o r t  I t  may take to win th e i r  support. One may even wish 

to give them special t ra in in g  and Information to make sure they under­

stand the campaign s tra te g y . In the long run, these are steps toward
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both operation o f an economical campaign and I t s  eventual success.

A r t i f i c i a l  Insemination

A s im ila r  f iv e -s te p  campaign can be developed fo r  the increased 

adoption of a r t i f i c i a l  insemination (A I ) .  Much o f the preceeding 

discussion is also p ert in e n t here; consequently, discussion w i l l  be 

res tr ic ted  to points re levant to AI only.

F i r s t ,  one must develop a campaign th at is designed to meet the 

expressed needs o f the dairymen with regard to adoption of a r t i f i c i a l  

insemination (Table 27):

1. Higher q u a li ty  s ire s .

2. Did not want to keep a b u l l .

3. Easier to keep accurate breeding records.

4. More economical.

5. "Because my neighbors adopted i t . "

Such responses represented v a lid  needs in the past and should 

continue to be the main reasons dairymen adopt AI in the fu tu re .

Secondly, one must attempt to l in k  the campaign to the Important 

social systems o f the area in which the campaign is  conducted. Social 

systems one might encounter are:

1. A r t i f i c i a l  breeding u n its .

2. Veterinary organizations.

3. Breed associations.

4. Extension Service.

5. Production tes tin g  associations.

6 . C red it agencies.

7. V o ca tio n a l-ag ricu ltu re  departments.

I f  ce rta in  social systems are bypassed, e i th e r  in te n t io n a l ly  or
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u n in ten tio n a lly , they can oppose the campaign and may cause i t  to 

f a i l .  However, i f  the m ajority  o f local social systems support the 

campaign, i t  has a good chance o f  succeeding.

T h ird ly ,  one must develop the campaign goals and strategy in  

terms of fa m il ia r  goals and values o f dairymen, and show them how the 

adoption of AI can help a t ta in  those goals. Problems encountered by 

dairymen in the past, which caused them to discontinue th e i r  use o f A I , 

(Table 28) represent obstacles which fu tu re  campaigns may encounter. 

These, in order o f  p r io r i t y ,  are:

1 . Poor conception ra te .

2 . Too much work In heat detection .

3. Poor technician.

4. Too expensive.

5. Lost technician.

6 . Desired to use own b u l l .

7. Poor choice o f b u lls .

8 . Poor calves from A I .

With the number o f  dairymen discontinuing the use o f AI because 

of poor conception; AI units should put more emphasis on the f e r ­

t i l i t y  o f  th e ir  b u lls .  A bull o f  high genetic q u a li ty  is o f l i t t l e  use 

i f  he is unable to impregnate the cows to which he is bred.

Each dairyman should be informed o f the advantages o f A I , exp ec ia lly  

in terms o f the superior genetic m aterial a v a i la b le ,  which one can in ­

corporate in to  his herd. I t  is  evident (Table 33) that few dairymen 

understand how to in te rp re t  the predicted d if fe re n c e , cu rren tly  the 

most accurate means o f predicing a s i r e 's  genetic a b i l i t y .  Educating 

the dairyman to In te rp re t  the predicted d if fe re n c e , w i l l  enable him to
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plan his breeding program more e f fe c t iv e ly .  He w i l l  be able to recog­

nize the advantages o f  AI s ires  and be more in c lin ed  to use them in  

his herd.

The dairyman also must be educated as to his ro le  in improving 

conception in his herd. An a l e r t ,  well-inform ed herdsman contributes  

greatly to the establishment o f  a good ra te  o f conception in  a d a iry  herd.

Smaller operators should be shown the costs o f keeping a b u l l .

Data obtained in th is  study Indicated Michigan dairymen, by more than a 

f ive-to -one margin, believe i t  Is  cheaper to  keep a bull than a cow 

for a year. They surely fa i le d  to consider the extra  time and f a c i l i t i e s  

a bull requires . E ffe c t iv e  presentation o f cost and accident s t a t i s ­

tics should a le r t  most small operators to the expense, and danger o f  

keeping bull on the farm.

Fourth ly , one must create awareness of the campaign through the 

mass media 1n the e a r ly  stages o f the campaign. As stated e a r l i e r ,  

the mass media d a iry  farmers found most useful were:

1. Magazines

2. Radio.

3. Newspapers.

4. Dairy tours.

5. Educational meetings.

6 . Te lev is ion .

Much o f  the advertisement used by AI u n its ,  centers around maga­

zines. While magazines have the g reatest fo llo w in g , the choice o f  

magazines by the advertisers  may g re a tly  diminish the effectiveness  

of the advertisements. The magazines read by Michigan dairymen were, 

in order o f p r io r i t y :
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1. Michigan Farmer.

2. Farm Journal.

3. Hoard's Dairyman.

4. Successful Farming.

5. Dairy Herd Management.

6 . Breed Journals.

7. P ra ir ie  Farmer.

8 . Top Operator.

9. Farm Q u a rte r ly .

AI units advertise  most heavily  in the breed jo u rn a ls , which is  under­

standable because of the prestige Involved. However, most of the 

readers o f breed journals are owners o f  reg is tered  herds who already  

recognize the advantage o f  AI over natural service (Tables 35 and 46 ).  

Therefore, i t  appears AI organizations would reach more dairymen with  

small, comnerclal herds in Michigan 1 f they would t ry  to advertise  

more 1n such magazines as the Michigan Farmer and the Farm Jo urnal.

F in a l ly ,  a f i f t h  procedure which 1s helpfu l in designing a cam­

paign is to u t i l i z e  the personal sources a v a ila b le  through opinion  

leaders to change Ideas. As with production te s t in g ,  a ra ther unique 

model was presented fo r  the adoption o f AI (Table 35 ). By considering  

the d ire c t  e ffe c ts  o f  the variab les stud ied, the Ind iv idual (opinion  

leader) who is  most l ik e ly  to adopt A I ,

1 . believes a bull 1s not worth having around because o f the 
danger element,

2. believes AI 1s e f fe c t iv e  1n preventing the spread of
disease,

3. believes AI 1s more advantageous than natural service
1n terms o f conception r a te ,

4. intends to stay 1n the dairy  business 1n the fu tu re ,
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5. is  o lder than non-adopters,

6 . milks more cows,

7. is  inc lined  to l e t  someone else se lect the sires used 
in  his herd,

8 . has his cows on a production tes tin g  program,

9. has fewer ch ild re n ,

10. is  p a r t ic ip a t in g ,  or has past experience, in 4-H or FFA, 
and

11 . has a la rg er portion o f his herd registered than those 
who look to him fo r  advice.

Therefore, because o f the Important ro le  played by opinion leaders 

in the success o f the campaign they should be w e ll- t ra in e d  and under­

stand how to respond to the various obstacles th a t w i l l  be encountered 

in increasing the adoption of A I .

There is no easy formula fo r  a successful campaign. I ts  chances 

to succeed are g rea te r , however, 1f  the fo llow ing procedures are 

applied:

1. Determine the need f e l t  by both the opinion leaders and 
th e i r  fo llow ers .

2. Link the campaign to the s o d a ! systems 1n the area.

3. Develop the campaign strategy In terms o f  the fa m il ia r  
goals and values o f  the people, and show them how the 
program w i l l  help them achieve th e i r  goal.

4. Create awareness through properly-tim ed use o f mass media.

5. Work through opinion leaders to Influence the people and 
change opinions.



SUMMARY

Dairy farmers play an Important ro le  in Michigan a g r ic u ltu re .  A 

successful dairyman is an asset to both his fam ily  and community. To 

be successful the dairyman must constantly make accurate decisions a t  

the proper time and s t r iv e  to upgrade his operation. This study focused 

on two innovations which can help most dairymen in both areas.

Since dairymen have sh ifte d  th e i r  emphasis from the farm laborer  

position they occupied in the past to the decision-makers they are today, 

production records have taken on greater importance. Likewise, with the 

advent o f a r t i f i c i a l  Insemination ( A I ) ,  superior genetic m ateria l has 

been put a t  th e ir  disposal 1n the form o f proven s ire s .  This enables 

dairymen to upgrade t h e i r  q u a li ty  o f  herd fa s te r  than before.

Although production tes tin g  and AI have been a v a ila b le  in Michigan

for many years , not a l l  dairymen have used AI and less than 30 percent

have th e ir  herds on te s t .  The present study was in i t ia t e d  to determine 

why dairymen adopt, discontinue or never adopt these two innovations.

Such information should be useful 1n designing fu ture  campaigns fo r  the 

promotion o f production tes tin g  andAI and a le r t  tes tin g  association  

and AI personnel to  the problems which l im i t  th e ir  successful ness.

A random sample o f  578 d a iry  farmers In the lower penninsula o f

Michigan was drawn. The questionnaire , designed fo r  th is  study, was 

sent to each d a iry  fanner se lected. Second and th ird  fo llow-up  

attempts were sent to non-respondents. Of those 193 dairymen who 

s t i l l  fa i le d  to respond, 51 were randomly selected and interviewed
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e ith er by telephone or personally . The ir response was magnified to 

represent the e n t ire  group o f non-respondents in the study.

By studying the factors  included in the survey 1t was concluded 

that the data was e s s e n tia l ly  m u lt iv a r ia te .  Therefore, to circumvent 

the an tic ipa ted  problems one might encounter with u n iva ria te  ana lys is ,  

m ultip le regression, by lea s t squares, was the procedure selected to 

analyze the data.

The procedure of lea s t squares not only allows one to make indepen­

dent tests o f s ig n ificance on the d ire c t  e ffe c ts  o f the various fa c to rs ,  

but i t  permits one to determine which v a r ia b le ,  or combination of v a r ia ­

bles, are the best predictors o f the dependent v a r ia b le .  Twelve such 

models were presented fo r  p red ic ting  the adoption of both production  

testing and a r t i f i c i a l  Insemination. Such models give an idea o f what 

type of ind iv idual 1s most l i k e ly  to adopt these innovations, although 

th e ir  use gives no p o s it iv e  assurance of the success o f fu tu re  campaigns.

M u lt ip le  regression models indicated adopters o f production tes tin g  

were more l i k e ly  ( in  order o f importance) to operate Grade A da iry  

farms, be lieve AI Is more convenient than natural serv ice in  terms of  

conception ra te  in  th e i r  herds, operate la rg e r  farms, have a la rg e r  

percentage o f  reg is tered  c a t t le  in  th e i r  herds, depend upon th e i r  own 

judgement 1n se lec tin g  which s ire  to use in th e ir  breeding program, 

have farmed fewer years , are o ld e r ,  have p a rt ic ip a te d  in 4-H or FFA 

a c t iv i t ie s ,  read more magazines, have always fanned in  Michigan and 

have somewhat less education than other dairymen.

Likewise, adopters o f  AI can be s im ila r ly  categorized. By consider­

ing the d ire c t  e f fe c ts  o f  the variab les  studied, the ind iv idual who is 

most l ik e ly  to adopt AI believes a bull is  not worth having around 

because o f the danger hazard, AI is  e f fe c t iv e  in preventing the spread
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of disease, AI is more advantageous than natural service in terms o f  

conception ra te ,  intends to stay in the d a iry  business in the fu tu re ,  

is o ld er, milks more cows, is In c lin ed  to l e t  someone else se lec t the 

sires used in his herd, had his cows on a production tes tin g  program, 

has fewer ch ild re n , has p a rt ic ip a te d  in 4-H or FFA and has a la rger  

portion o f his herd reg is tered . These fac tors  were also l is te d  in  

th e ir  order of s ig n if ica n c e .

Discontinuers and p a r t ia l  adopters were more inc lined  to be l ik e  

the adopters than the non-adopters o f  production tes tin g  and A I .

Results o f  the study were used 1n designing campaigns fo r  each o f  

the two Innovations. Dairymen c ite d  a number o f  reasons fo r  adopting 

production tes tin g  and a r t i f i c i a l  Insemination. These reasons repre­

sented the need f e l t  by farmers 1n the past fo r  these Innovations and 

are l ik e ly  to remain Important 1n the fu tu re .

Campaigns should be linked to the social systems 1n the area. 

Consequently, appropriate social systems were c ited  fo r  production  

testing and a r t i f i c i a l  Insemination. The support o f these In f lu e n t ia l  

organizations and agencies can play a v i t a l  ro le  in the success o f  

fa i lu re  o f  these campaigns.

Strategy fo r  such campaigns should be developed 1n terms o f  

fa m il ia r  values o f the people. People should also be shown how such 

innovations can as s is t  them 1n achieving th e i r  goals. By evaluating  

the reasons given by Michigan dairymen fo r  discontinuing or not adopting 

these innovations, appropriate plans can be developed to demonstrate 

how production tes tin g  and AI can overcome these shortcomings.

By properly timing the use o f  mass media e a r ly  1n a campaign, 

the message can reach a number o f farmers over a large area. A farmer 

must be aware o f  the Innovation before he can develop an in te re s t  1n i t .
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Opinion leaders 1n various communities play a v i t a l  ro le  in the 

diffusion o f  ideas and inform ation. The adoption models, which were 

constructed by using the d ire c t  e ffe c ts  o f s ig n if ic a n t  v a r ia b le s , help 

id e n tify  these opinion leaders.

There 1s no easy road to a successful campaign fo r  these innova­

tions. However, by u t i l i z in g  survey Inform ation and applying the proper 

campaign plan, the increased adoption o f  production tes tin g  and AI may 

become a r e a l i t y .
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Card I Col

21 Whai m > l» n  ol your u n M  herd isregistered 7 LJ 13  s i-a a  2 fl S uppow  your co w t dropped no liC H tlly  in percent t_3 t 1 t o  n
pwcent n  buttorfat I H  W in  tw u ld  y H ic o m u ll lo t M p '

CJ I .  Local veterinarian  
13 2  A n a i^ ib o t
tU  3  C ounty  A p ic u ltu re ! Estension
□  4 D M IA  supervisor
□  S S la t*  E at m u o n  Specialiw  
0  6  F aad salesman
0  7 A I Technician 
O  8 . Creamery peraonnel 
O  9  O ther (apecilyl

P H O O U C T IO N  T E S T IN G

I I

'7

Are your c o m  on  a m ile tewing program ’
O  1 Vee 
1 7  No  

i l  no. a  to  queetton 731 
Which tea ■ (  prow am  are you enrolled in7 O 1 OHIA 
O  7  D M IR  
O  3 Owner tem ptor 
O  4 T M T  (T r i M onth ly  Tewing)
O  S N  ivete I eel

H ow  long hae your hard been on teei 7 
veare

H ow  m eny luperwieore have teeted your herd eince 
you have been on te e tl ..... p rpw vitors

F or every dollar you ipend on le tting  prowem s. 
do you eelim at* you 
O  1 Low  M M  

Break even 
Gain M M  
Gain S I 0 0  
Gem more than $1 0 0

O

O  7
0  3
1 J 40 6
Rank the I eaeone why you tael your h w d  
only thoee that arc m oo  im portant!
IJ  I “ ------------------------  ‘  - ------------------ ------------------n 7
U  3 
CJ 4 
CJ 6 
CJ 6  
CJ 7 
CJ II 
U  91 310

I Rank

CJ n  s e e s

CJ O  ea-e r  

□  aa

CJ n
Advwtisrng and m wehsnditing  
individual cow production  
D ryina o i l  da le *
P rtw ips
Feeding instruction*
Culling guide
Participation in breed aaan programs 
Breeding dales 
Sire proving
A  c o n p a rm n  w ith  the creamery tew

How are the roughage and concentrate values 
reported each m onth utoteinad*
CJ 1 G i b i i  by me 
CJ 7 Guewee by the tuperviwr 
CJ 3 Copied fro m  Iasi m onth's report 
CJ 4 Accurately estimated by me  
, 3  6  Accurately estimated by the tuperviaor 
I J  6  None o l the I

H ow  it  the mitk pricing in form ation ob tem adf
CJ I M y actual price
CJ 7 M y guess o f  the price
C l 3 Supervisor's gusts o l the price
a  4 o th w  Iq ie c ify i _____
Do you tost identificerioii o f the « n  end dam  are 
im portant 7 
CJ f  Tea 
CJ 7- No

When compering production records o f several 
cows, what do you uaueffy consider the most 
im portant 7
CJ I Actual production
(3  7 308-7  M-ME production
CJ 3 E «tender! 7K-44C part lactation production
C J  4 L ifetim e production
<3 6  Som e o th w  cn tan a

How soon do you think your m onthly report 
should be returned after your herd was test ad 7 
W ithin  
CJ t 6 days 
CJ 7 lO d a y t  

3 IS  days 
[J  4  TOdays 
CJ & 38  days
CJ 8  I do not teal n i t  im portant

How much lim e  does the supervisor v e n d  on  
your te rm  each teat day 7 
CJ 1 N o t tn e u ^ i to  do  an adequate job  
C  7. Sufficient tuna to  do  an adaqueta rob 
LJ 3 Too m uch tim e, b u t does an sdsouats |Ob 
CJ 4 Too much tim e and still doesn't do en 

adequate |Ob

CJ

CJ

CJ CJ re  TS

13

14

16

IB

IB

19

20

71

77

23

74

Is your supervisor CJ
□  1 V w y  cooperative
□  2. M od w e ls ly  coopwetive  
CJ 3  Ltnooopwative

W ould you ba w illing  to  pay estra fo r additional □
swvices fro m  the supwvisor 7 
a  1 V et
CJ 7 No

Should e good supervisor aspect you to gnre h im  CJ
accurate data for all areas o f  the barn dtesl >
CJ 1 Ves. always
CJ 7 Ves. w ith  a few  esceptiont
CJ 3 No Col

CJ

D o you know  the esact day your tupwvisor will 
test your herd 7 
CJ 1 V at, always 
CJ 7 Most of the tim e  
CJ 3  Seldom  
CJ 4  Never

In  w hat condition does your supervisor m aintain  
your books!
CJ 1. Eecellent 
O  2 Good  
CJ 3 Airways 
CJ 4 Fair 
a  5  Boor
CJ 6  My supervisor does not m aintain my books

H ow  well do  you feel your supwvisor is trained to  [J
do h it jo b 7
□  I ,  Adequately
O  2  Partially
CJ 3 inadequately

How w ould you evaluate your w orking ratal ion CJ
Ship w ith  your Supervisor 7 
CJ 1. E seal lent 
CJ 7 Good  
CJ 3 Avwage
□  4 Fan  
CJ 6. Poor

If  testing rates w w *  increased 1 Btt. would you CJ
CJ 1 Q u it tasting
CJ 7 Conautor a chespw p ro p  am
LJ 3. C ontinue on  m y present program

Hava you always been on the present fo rm  o f testing7 CJ
□  t V et 
O  2 No
Il f  yes. pu p  to  question 281

Why did  you  change 7 CJ f '
CJ t To  W in  more in form ation  
CJ 7 toevtoue tawing program was too eepenewe 
CJ 3 poor supervisor
CJ 4 Present Seating p ro p a m  lakes lass tim e  
CJ 6  O th w  (specify) -  —
(Skip to  q uestion 281

Have you ever been on  tew f  
CJ 1 ves
□  2 No
I I I  no. dup  lo  quew ion 781

Why d id  you discontinue your testing program 7
□  1. Too much work 
CJ 7  T«
a  3
CJ 4. supervoor qu it 
CJ 6  Personality conflict w ith  supervisor 
CJ 8  C ouldn't realise the value of tawing  
CJ T Wes suspended by tawm g association 
CJ B Other 'w e e d y  I 
fSk ip to qusanon 761

Card 7a t
O  C U J  1-4 
CJ a

a

LJ i J  i *  is
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Why h a w  you never tested yow  to w i^
□  1 T o o » p # M 4 v t  
CD 2 Too much work 
CJ 3 Mo letter available 
r j  4 unetftbie testing p «o*em  
O  b My cow l ere not fo o d  enough 
i l l  6  N ot convinced toy the value o f letting  
L j 7 M y neighbors don 't toet to  l don 't feel I 

nsed to  toff either 
L ; a Couldn't reel ire  the value o f lotting  
a  9  O ther Ispac'fyl

How do you cull your herd> (Honk oil ihoto 
applicable)
H  I Age, oideel court ere told f t i i  
tD 2 Whenewar I feel e cow isn't milk mg 

enough
CD 3 Poorest looking c o m  rogerdlett ol milk 

production  
CD 4 Stoweet mdking court 
CD ft For heelth end infury reetont 
{1  6 . Cull QBwrt Thet k*cfc regeedtoea ot milk 

production  
fD 7 Sterility problems

Do no t w riteIn d
Card 7  Col n CD i e i 7

O e not urrtte

27 How do you food you* court gram*
CD 1 f  ood ell c o m  the t ame

Try to feed c o m  according to miHi 
product n n
hr act we load feeding according to stagt 
of lactation  
U te e rule of thumb 
1 feed a cow all the worn*
No gram fad 
Autom atic te tf feede*
Other fg e c ify l

n  2

CD 3.
CD 4  
n  S CJ « a 7
a  b

If  you wonted to  make aura you were balancing the 
rotton w hKh you were feeding your court properly, 
who w ould you consul! w ith *  
n  1. A neighbor
CD 7  County Agricultural Extension 
CD 3. A I Tech mcion 
CD 4. Veterinarian  
CD ft Feed company p i t m e n  
CD 6  Omvereitv pertonnef 
O  7 Local elevator personnel 
C  I .  Stefa E nfen**on dairyman 
CD 9  D H IA  supervisor 
H IO  Othei (gw cify l

III ?t ir

Whai portion of your herd ■« bred artific ia lly  * 
percent

H I A l has been used in the pact, bu l you aren't 
using it at the preoani. d ip  to qweation Iftl 
ii f  A i he* never been used, f t p  to question 201

How long have you been using A lJ years

Why dir! you adopt A l 7 (Chech e* ineny OS 
necessary)

~ I Because neighbors adopted >1 
J 2 Higher qualify ures 

M  i  Tamer to keep eccurate breeding records 
4 More economic al 

I - b 1 did  not want in  keep a hull on my farm  
Which studs are you using*
CD 1 Select Sires <M ABC I 
ID  7 C u rtip  Breeding' Set vne  
I ' ]  1 American Breeder Sarvire 

4  Car net ion Breeding Service 
lD f t  General Genetics
• D  6  Other {specify1

Have you had any i i p a e n r *  w ith nther Ai 
org an isa tio n !*
i D t  Ves 
U ?  N o
(If  no, Pup  to question 7)
Why did  you switch to I H  s tud lil you ere usmg now >
L.i I Higher aoelHy Sues 
f . ' 7 Better insemmetor 
r i Less cosi 

• 4 Availability of mtemineto* 
ft Better a i r i c t  

.. 6  Other (speedy)

G o you  insem inate an y  o ' your < m r  c o w *7 ‘ 1 1 Vev ad 
.  7 ves , som e  
1 1 N o  

i t '  yes. a ll, f  ip to  question  141

How would you evaluate your working relationship 
m<rh your msemmetnr *
'  1 I  fc Nreffent r j J Good 

J J Average 
' . 4 FMK' ft hw
i V iw  wall do ybu feel you* in vm m aio r is r* j  marl 
for his fob?

I 1 Adequately 
7 Fur i tally  

- J 1 Inadequately

* )in<v than when hr- *shiae<ling your rows does 
your miartunator visit yftor larrn*

: I O fte n  
1 I 7 Sometinws
J J 3 
' .1 4

Have other personnel from  the Al rug 
v'Siteri your farm7 
11 1, O ften  l ) 7 Sometimes 
4 : n Seldom  
J 4 Never

m /a t*o n

o an

A R T IF IC IA L  tNBC4MNATION

( M l  1?

r ] CD it ir
rj cd «$ n

L) LD se-s«

i. J □

IJ-

14

IS

16

It

IB

70

Have you always had I he same inseminatur ?
Cl 1 Ves 
n  2 N o
( If  yes skip to  qutfstK>n 14)
H o w  w o u ld  you • im t f y  your preM*nt in a m in a to '
m  com parison >o you r previous one t
L.j 1. Much befit*
l.T 2 Belter
LD 3 Same
[ . ]  4  Worse
L j 5  M urit Worst

S o m e d a iry m e n  have d iff ic u lty  fin d in g  th e n  cow s
in heat in  your ■ a * t .  w o u ld  yo u  Sey it is
[J  1 V a ry  d iffu  u li
Cj 2 D iff ic u lt
CD 3 Easy
L l 4 V e ry  easy

D o  most At un ils  charge ab o u t th e  same tu  hreert

d  1 ves
CD ? N o
CJ 3 I don t know

Do most units have about the 
to safari from *
LD 1 vesc: ? No
r..'J 1  I ( l o n ’ r  l u v m

f J

quality of sirec

Wh#i perrem Of you* court do you leel shuuht 
seltle with one b*e«;dtng on ti»e tir̂ ss service ’c: 1 W%
c ;  2 BOV 
CD 3 70V
CD 4 80%
Lj 5  90%#> loov
(Skip to question 70)
Why dtd you qu it ustng A l t 
CJ 1 Too empentrv*
LD 2 Lost techmi.ian
O  3. Poor lechnm an
CD 4. Poor conception rate
[II ft Tuo much w ork *n heut detection
CJ ft. Foot choice o f bulls
CD 7. I rgury tp  cows from  art if »* tel breeding
m  ft. Other Ig e i  i ly i

Do you eve* m leivf lo  use A l uge*n*
D  1 Ves. providing the above problems are

CD 2
n  3

I J

Ves, b u l on a lim ited best* 
No,

On whet bai l  do (tod) you safari your sues* <B.mk 
in order o f im parlance)
CD 1 Dam's mdk end tet production  
CD 3 Ancestry (pedipee)
□  3  USO A  N e d *  ted O ifferenr#
CD 4. Ftaesmg color marking*
O f t  Type trails  of awes Uewghiws
CD 6  Hepeetability factor
[D  7. Pure of sue
CD B. Conception rate
CD ft. M SU CalensHin A l Summery L ip
rJ tO  Breed « « o c e l» n  trr* im g o i lw n  progian^
O f f  Other Iq ie r ily i
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21

22

Who —lee i t  the eirea u—d  in  your breeding 
program*
□  t . M y—ft
□  2. A t  in
□  3 . D M IA  I
□  4. Comput w  Seteclion Service
□  B. Another inw idrw  of m y family
□  6  Another party  (n —cif y i  .....

Card 2  Cot 
O O  a i - a i 26.

In t o m  o l coat to  a dairym an, would you a y  I 
Al i t  m ora or ta a  anpanatya than having your oi
bull?
□  1. M uch m ora evpenerve 
O  2. M ora an pa n o n  
a  3. Sama 
CJ 4. Lawevpenerve
O  6  Much I—a

23 In  tarm t o f conception ra ta -th o l i t  (O ttlna a cow  
to  ta ttla —w ould you a y  A l .  compared to a bull 4;
□  1. "
□  2. M ora coiwaniam
□  3.□ 4
□  6. Much law  convenient

H ow  im portant w ould you a y  there I  act ora are for  
an »o— m inetor*

E tlra m a lv  N o t Too
Im portant Im portant In

a F n o m flm a a a      . _
b Cleeniino— __
c Knowledge 

of p ra t  
d Knowledge 

o l organue-

Intaraol in 
your
op art l tun 
Coming whan 
convenient 
lor you 
Conception 
it te
E eperience 
Chooang

lo r  yo u r

Being able 
to adviae on

*  Able to  roach 
him without 
a long die 
tence call

How im portant do you teal the follow ing  
char at ter m ica w e  in your hard '

□o
a

□

a
CJ

CJ

a
a

□

E Mrvmoly N ot Too

r  Body 
capacity  

b  D u ry  
character 

c Udder 
<1 Topline 
a Feat and lege . 
I Hoad 
g Dripnertion 
h E nteof

rmHitng
Milk
production  

I Eat teat
V Color

Sire
Type

Im portant Im portant Im portant
CJ

□
CJa□
a
ruo

oa
a
a

•tat
a t

a t
a t

eaee
TO71II
71

77
re

27.

31

32

About how much doea it coal to  heap a butt for a 
year?
□  1. $ 6 0  o* law  
O  2. $ 10 0
□  3  6 2 0 0  
a  4. $ 3 0 0
a  «. (400  
a  6. $600

A bout how much doet It coel to  keep a opw for a

O  1. L e tt  then a  buH 
O  2. Seme ee a bull
□  3. M ore then a bull

Which o f theae charactertalica do you  think of a t 
moat im portant fo r an A l organ li a t Ion f  
□  I .  Large Inettonel)
C I 2. Smak I regional I
O  3. I t  do—n 't  i

H ow  do  you foal an A l orgeruration m ou ld  ba

O 1.
a  2. Farmer owned cooperativea 3□ 4
H ow  often do you talk to  the follow ing about 
breading your hard?

O ften One— mnallv Seldom  Never 
a. C ounty _ ________  ___

b  Voter

d Feed
daa
A l

inator 
V o  Ag 
teacher 
O H IA

Oo not n r I—

Card 2□ Col.
»e

Card 3 Col □ r
D O  a  I  an a

r j
o
LJ
CJ

n
LJ

in
CJ

Some dairym en think it it  no t w o rth  having a bull
around bacauaa of the danger. Oo you
CJ 1 Strongly agree
CJ 2. Agree
CJ 3. D iaoree
C i 4. Strongly d uograa
CJ B. Rem ain neutral

H ow  effective do you teal the u— of artificial 
•ntam ination i t  in com bating the apt ted  of di— ira  >
□  f .  Vary affective
□  2. Effective
CJ 3. N o t affective

SUMMARY OUCSTKMUS

1 Whet are your future plena lor your dairy hard* LJ u
C3 1 Remem about the —me o re
C i 7 increew the dairy hard 
□  3 Change to  another farm  enterpriae 
C  4 Retire

2 What tuggettiont do  you have to improve A l and
production tatting*

Thank you for your cooperation
Clinton E M earfnw t
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ip E R A T IV E  E X T E N S I O N  S E R V I C E

I I G A N  S T A T E  U N I V E R S I T Y  •  B A S T  L A N S I N G  * M I C H I G A N  4 8 8 2 5
D airy  D epart menr 

A nthony H a ll
U.S.  D B P A E T M B N T  O F  A G R I C U L T U R E  C O O P E R A T I N G

Dear Sir :

I f  your mail is l ik e  mine, almost d a i ly  I get some kind o f l e t t e r  advising  
that I may have already won some kind o f p rize  and my immediate reply  w i l l  
let me know i f  I have won $50,000, a t r ip  fo r two to Cuba, or something. This 
is not that kind of l e t t e r ,  your name has been selected but there w i l l  not be 
any prizes. However, you can be very helpful i f  you w i l l  re p ly .

The Dairy Department o f Michigan S tate  U n ivers ity  is  organized to provide 
a formal education to your youngsters here on campus and an informal education 
to those on the farm through the 4-H and FFA club a c t iv i t i e s .  We also have 
the responsib ility  of solving the technical problems that are associated with  
dairying through our research.

A major task fo r  us is our determining what your problems are th a t  need 
research and when p rac tica l solutions are found, get th is  inform ation back to  
you.

One of our graduate students is  try in g  to find  .-the answers to th is  problem 
and one of his approaches w i l l  be the completing o f a q uestion a ire . Both 
mailing and personal interviews w i l l  be used to complete the questional re. The 
purpose of th is  l e t t e r  is to inform you that 1n the sampling procedure your 
name has been selected. We would c e r ta in ly  appreciate your cooperation in 
the completing of the questions.

Of course, the information needed concerns your personal inform ation and 
opinions and w i l l  be treated  with complete confidence. Our only concern 1s 
how to *best serve the d a iry  farmers o f Michigan. The resu lts  o f the survey 
will be most helpful to us in try in g  to help you.

Sincerely

Clinton E. Meadows 
Dairy Extension S p e c ia l is t

CEM:kgf
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> p e r a t i v e  e x t e n s i o n  s e r v i c e

I I G A N  S T A T E  U N I V E R S I T Y  • B A S T  L A N S I N G  * M I C H I G A N  4 8 8 2 3

Dairy Department

U . S.  D E P A R T M E N T  O F  A G R I C U L T U R E  C O O P E R A T I N G

Feb ru a ry  I I ,  1970

Dear 5 i r :

As a f o l l o w - u p  t o  th e  s tudy which we have been c o n d u c t in g  on how 
the Ex tens ion  s e r v i c e  can be o f  more h e lp  t o  t h e  d a i r y  fa rm e r  in M ic h ­
igan, your name has been s e l e c t e d  in o u r  s am pl ing  p r o c e d u r e .

One o f  our  g r a d u a te  s t u d e n t s ,  M r .  Lee Kucker ,  w i l l  be c o n t a c t i n g  
you by phone a t  th e  t im e  s p e c i f i e d  below In re g a rd  t o  t h e  q u e s t i o n n a i r e  
enclosed.  I f  you would have th e  q u e s t i o n n a i r e  handy when he c a l l s ,  I t  
would make th e  I n t e r v i e w  v e ry  s im p le  both from your  s t a n d p o i n t  and h i s .
I hope th e  t im e  shown below Is c o n v e n ie n t  f o r  you,  however .  I f  I t  Is  
not,  p le a s e  g i v e  Lee a more a p p r o p r i a t e  t im e  and he wi I I be g la d  t o  
re tu rn  th e  c a l l .  We r e a l i z e  th e  v a l u e  o f  your  t im e  and w i l l  t r y  t o  
keep th e  I n t e r v i e w  as b r i e f  and t o  t h e  p o i n t  as p o s s i b l e .  I a p p r e c i a t e  
your c o o p e r a t in g  w i th  o u r  program . Through i t  we hope t o  p e r fo rm  ou r  
job b e t t e r  and be o f  more s e r v i c e  t o  you.

S i n c e r e I y

CI 1nton E . Meadows 
D a i r y  E x te n s io n  S p e c i a l i s t

CEM: kgf 
EncIosure

T im e :


