The bynamics of Farm Practice Change

Introduction -

Many studles have been conducted in the past fifteen years on
the adoption of recomuended farn practices. Most, however, have
been restricted to one interview making it difficult to determine
the chanzges actually occurring over a specific period of time. The
turnover in the use of farm practices is not sufficiently taken into
account in most studiss of farm practice adoption.

Adoption is usually regarded as the use of certain specified
practices in the year prior to, or at the time of, the stuly. This
procedure often presents a rather static picture of farm practice
change, In particular, the discontinﬁance of practices previously
adopted is often neglecteﬁ. An:indication of the dyramic nature of
farm practice change c¢an be found in a prévious study by ¥Wilkeninze
In a sampls of North Carolina farmers, he found that over one-fifth
had discontinved the use of hybrid corn.1 This grour de: ended more
heavily upon "other farmers" as a source of information than those
who had not discontinued its usoc.

In 1957 Uiilkening and Johnson reinterviewed a group of farmers
previously interviewved in 1952. A portion of the restudy was de=-
voted to an exploration of this Jdynamic aspect of farm practice
change and provides the basis for this paper.

The Ihe Sasmple

The sample included 200 farmers in Rock County, {lisconsin
who: )

(a) had owmed their farms for threes Years or longer,

(b) had at least one child 12 to 19 years of ame,

(¢) made three~fourths or nore of their incorie from farmin:, and

(d) had no disabling vhysical conditions.

One. hundred eighty, or 90 percerit of the original sample, were

reinterviewed in 1957. In addition, four sons who had assunmed all

1E. A, Willening, Acceptance of Improved Farm Practices in Three

Coastal Plains Counties, North Carolina Tech. Bul. 9, 1952. Pe 32




managerial and operational functions on their fathers' farms were
interviewed. These are excluded from most of the analysis, in
addition to four farmers who were reinterviewed, but who were
renting their farms to non-relatives. This left a sample sisze
of 176, or 8 percent of the orizinal 200. Others lost from the
sample included those who had moved from the county, those who had
retired or entered other occupations, and those who were deceased.
This sample appears fairly homogeneous and stable. The 12
percent loss in five years is evidence of its stability. Also,
the effects of family cycle, off-~farm occupations, tenure, and
physical disabilities on adbption are controlled to a larze extent.

Expected Trends and Hypotheses

Below are listed some expectations at the time of the restudy
desigps '

1. Adoptions will out number discontinunnces for all reconm-
mended farm practices. The proportion of the population
using each practice will increase. ‘

2. Due to the homozeneity of the sample, reasons stated by
farm operators for édopting practices will not‘show much
variation. The same will be true of reasons for discon=

tinuing proctices.

!
.

If reasons vary, they will be dependent primarily on the
adoption status of the farm operators making the chanics.
That is, reasons will vary according to whether the farmer
is a high adopter or low adopters

4, Information sources used in adopting and discontinuing
practices will be dependent on the adortion status of

the farm operatore.

Rates of Change

iﬁ>addition to an analysis of the above hypotheses, three
rates of change were calculated for each farm practice to help
determine the dynamic nature of farm practice change. First, a

five~year net change rate shows the percentase of the sample

making a change with regard to the use of a specified practice

over the five-year period:



u}u

number of adoptions number of discontine
of practice + uances of practice
in 5 year period ' in 5 yezar period
5 YR. N.C.R. = ' X 100

number of farms for which practice
is aprlicable

This is a net rate because it takos into account only the
situation at the beginring and end of a specified period of time.
A gross change rate would include all changes Within the five-year
period, and it would vary from the net rate because of the possibility
of any practice being adopted and discontinued more than one time by
a farm operator. Because this information was not obtained, it was
not possible to calculate gross change rates in this study.

The second rate calculated, the asross adoption rate, is the

percentage of farm operators adopting a specified practice in the

five~yoar period:

number of farmers adopting practice
in 5 year period

5 IR, G.A.R. = . X 100
number of farms for which practice
is applicable

Although this is termed a gross rate, it was calculated from
information obtained at the beginning and end of the five-year
period. It is not a true gross rate because of the possibility
of a practice being adopted nore than once by the same farmer
during the period of tinme.

The third rate calculated, the net adoption rate, shows the

difference in the adoption status of a practice at the end of the

time period in comparison to its status at the beginring of the period:

numbexr of adoptions l number of discontinuances
of practice - of practice
in 5 year period in 5 year period
5 YR, N.A.R. = X 100

number of farms for which practice
is applicable
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The net adoption rate is the percentaze of farmers using a
practice at the beginaing ¢f a period of time minus the percentage
of farmers using the same practice at the end of the'period of
time. Because discontinuances may outnumber adoptions, the net
adoption rate may be negative., '

Ths three rates of change fbr the practices considered in this
study are shown in Table 6, The data used in calculating the rates
are shown in Table 1.

The rates are simple in definition and calculation, but they
will not be used in any complex statistical treatment at this tine.
Thelr purpose is primarily exploratory, and some generalizations.
will be made from an exanmination of then. '

Methods of Study '
In 1957, the farm operators were asked about the use of the

same farm practices included in the 1952 sbtudy. Also, each interview
schedule was pre~coded so the interviewer would kunow which practices
the respondent was using in 1951, He could then easily determine
what changes the respondent had made ovef the 5 year period.

Due to the time element in the interviewinpg situwation, interviewers
were instructed to ask additional cuestions on a maximum of three
chanes, adoptions if possible. If the farm operator had not adopted
three new praétices in the five year period, the interviewer conmpleted
the three sets of questions by making inguiries about discontinuances.
Information obtained on farm practice change included reasons for
adoption or discontinuance or practices and information sources used
in making changes. To determine reasons, the'following open-ended
cuestions were asked: "What did you like about this practice that
so0ld you on the iden of tryinz it?" and "Could you explain vny
this practice was dropped?"

As shown in Table 1, fairly complete information was obtained
on the adoption of the hay choprer, the hay baler, 2, bheD weod
spray, the bulk milk tank, the 2lectric milk cooler, and the milking
machine. Most information on discontinuances was obtained for the
chopper, the baler, 2, LD weed spray, soil testing, nitrozen side=-
dressing, fertilizins pasture sezding, and use of zrass silaze.
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Reasons For Adopting Practices

Although time does not permit an extended Jdiscussion of the
reasons given for adopting various practices, Table 2 shows the
unexpected wide variation in types of reaséns #iven. It had been
hypothesized that the type of reason might vary éccording to whether
the respondent was a high or low adopter. In general, the results
do not tend to confirm this hypothesis, with the exception that 15
percent of the responses by hizh adopters pertain directly to
increased economic returns, in comparison to 6 percent of the
respouses by .low adopters. This difference in monetary goals exw-

‘ pressed by high and low adopters is suprorted by research findings
in a previous Farm and Home Development Study in ‘.‘Jisconsin.2 '

An easy rationalization for adopting a practice is "“it works,"
as indicated by the large percentapge of responses in the "effetcw
tiveness of practice' category in Table 2. Low édopters are
s8lightly more prone to give this response. |

The results here are dependent upon a successful categorization
of responses. Some difficulties arose in categorizing and coding
this information, in part because of the length of the interview
schedule, and the resulting 1ack“of probing in many cases. Also,
faruers vary greatly in ability to verbalize and in the degree of
abstractness of respouse,

. Usually the guestions were answered in terms of (a) the effecw
‘tiveness or qualities of the practice, (b) special farm conditions,
(¢) availability of resources as capital, and (d) information sources
used in making the change. When a question was answered in one of
these terms, usually no information on the other aspects was obtaiued,
which limited the succes: of comparable coding on all questlons.

The findings, however, should ald in the formulation of structured

guéstions in future studies of farm practice change.

2E. A. Wilkening and Donald E. Johnson, "A Case Study in Decislone-
Making Amons & Farm Ovner Sample in \lisconsin," a paper read before
the Rural Sociological Society, Pullman, ashington, August 25, 1958,
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Reasons For Discontinuiunge Practices

It was hypothesized that high and low adopters would vary

in the type of reasons given for discontinuing practices. Table 3
shows the wide distribution of types of responses. o
' At least two ypatterns can be discerned. First, high édopters
discontinued practices because of low economic returns to a areater
extent than did low adopters (seventesn percent hish adoptef're»
sponses vs. eleven percent low adopter responses). (/hile this dif-
ference is not great and would not be statistically significént,
the pattern is the same as that found in the reasons for adopting
practicéso i
. Second, fourteen percent of the low adopter responses listed
a change In production‘plans as a reason for discontinuing farm
practices, éomparéd to only four percent of the hizh adopter re-
.aponseé. This may indicate low adopters nmore frequeﬁtly nake
changeé in production plams. High adopters are more prone io
use long range planring. Returning to Table 2 and the reasons’
for adopting practices, another slight indication of this
relationship can be found., S8ix percent of the low adopter responses
indicated practices were adopted to meet some imnediate problem,
compared to one percent of the hish adopter responses,
Information Sources ' _

‘An-examination of the data failed to corroborate the rela=

tionship between Mother farmers" as a source of information and
the qXScontinuanceidf farm yractices,3 as found in Wilkening's
North Carolina gtudys. For both hizh and low adopters, neighbors
and commercial dealers were the most impbrtght sources of informa-
tion;in adopting new practices. "My own experience" was the in-
formation source most used by both groups in discontinuing prac=-

tices.

Spata are mot included in this paper, but may be obtained
on request.
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Relationship Betweazn Change and 1956 Adoption.lndex Score

Although some discontinuances were expected at the time of
the restudy, the high number was completely unexpected. OFf the
total of 521 changes; 255, or 49 percent, were discontinuances of
praviously adopted practices. There is no significant difference
between the proportion of adoptions and discontinuances, even if
changes from electric milk cooler to‘bulk tank vere considered
as adoptions (explained im a footnote of Table 1).

The high number of discontinuances led to some additional
thinking about the relationships between adoptions, discontinuances,
and adoption index scores. The writers had asSumed; and it has
been indicated is some studies, that low adopters are low because
they do not adopt, or are slow to adopt, recommernded farm practices.
The evidence here indicates they may be low because they discontinue
previously adopted practices.

Tables 4 and 5 give some indication this iz true. It must be
kept in mind that the 1956 adoption scores are dependent on both
adoptions and discontinuances.

The criterdis used for selecting practlces for these tables
wefe'both a high érosé adoption rate and a high discontinuance
rate. A '

There is little difference between high and low adopters in
the number of practices adopted. On the other hand, discontinuances
by low adopters were twice that of the hizh adopters. The 1956
adoption score appears to be dependent to a zreater extent on dis~-
continuance of practiéés than it is on adoption of practices.

Net change Rates
It is apparént from Pable 2 that we cannot assune stable use

of a practice mereély because there is no siznificant Jdifference
in the proportion of the populatior using that practice at two
different points in time. The extreme case is soil testing, used
by 80 percent of the farm operators in both 1951 and 1956, How-
ever, the net change rate indicates 26 percent of the sanmple made
a change in the five year period, with discontinuances balancing
adoptions. There may be a special reason for the hish net change
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rate for soil testing, which will be noted in a later section.

Twenty~four percent of the farm operétors made a chanze with
respect to the hay choprer, although there was no significant ine
¢rease or decrease ir the use of a chopper by the population as
a whole. The same is true of alfalfa-brome pasture .oixture (20
percent making changes), and U.H.I.A. membership (lh percent making
chanzes).

Fowast changes occurred with practices relating directly to
milk production, with the exceptlon of the bulk riilk tank which
was introduced in the area in the intervul between the two studies.
Boards of Health and various Grade A milk companies promoted the
bulk tank, with the latter paying a milk price premium for its
adoption. The use of artificical insemination also increased
~ greatly in the five year period due to the fact that it wvas an
'bearly-phasé practice in 1951, as explained in a followirg section.

Groas adoption Rates

Two generalizations can be made with regard to gross adoption

rates:
Gross adoption rates are low for npractices in a late 2 ase of

&doptzon. By arbitrarily defining practices used by 50 percent or
more of the sample in 1952 as practices in a late phase of adoption,
we’fiﬁé“that all have a gross adoption rate of five or less, with
the exception of the hay baler and soil testing. Although it was
pathematically possible for all late phase practices to be adopted
by more than 5 percent of the sample, evidence from other studies
indicates a declining rate of adoption as the use of the practice
approaches 100 percent.,

The converse of the above generalization is: Gross adqptlon
ggggg_are hl”h for practices in an early phase of adogtion

#North Central Regional Publication No. 1 of the Agricultural
Extension Services, How Farm People Accept New Ideas, Agri-
cultural Extension Service, Iowa State College, Ames, Iowa,
November 1955, p. 10.
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Barly-phase practices are those used by less than 50 pesrcent of
the sample in 1951. In every case other than the exceptions
previously mentioned these practices have a higher gross adoption
rate than the highest late-~phase practice, with a range of»6
through 31,

Two practices do not fit in the above generalizations. In
the case of the hay baler, this may be due to special circumstances
involving the ease of adoption. Much of the baling in the area
is by custom hiring. No technical kunowledge is required of the
adopter, and no capital investment i1s involved.

Soil testing is complicated because man& adoptions are
actually re-adoptions, due to the fact the farm operator may not
actually discontinue the practice, but merely fail to test his
soil at a recommended freguency. All farm operators who did not
test thelr soll within the three years prior to 1952 were counted
as non-adopters, evem though they may have tested their soil many
times previously. Soil testing was the only practice adopted by
slgnificantly more low adopters than high adopters (as measured by
the 1956 adoption index). This also 1s an indication that adoption
of s0il testing is frequently re-adoption, occurring among low
adopter farmers who do not test at regular intervals.

Nei Adoption Fates

Nine of the seventeen farm practices changed significantly
over the five year period, five with increased adoption and four
with discontinuance. The most éignificant changzes tended to

oceur with the early-phase practices.

Among the late-phase practices, fertilizing oats decreased
with frequent complaints of rank growth and lodging. Here the
problem may be the use of non-recommended oat varietles rather
than over-fertilizsation. The use of 2,4-D weed spray also
decreassd pignificantly. BSowe farmers discontinued the practice
because the spray also injured crops. However, some discontinuances
occurrad because custom sprayers were not available when needed.,



Summary

There was no difference between the number of adoptions and
the number of discontinuances of recommended farm practices, in
8 stable sample of farm owners in Rock County, Wisconsin. However,
by examining various rates of change, individual practices were
seen to have changed dramatically and significantly. The turn-over,
or net change rate, was high for all but the well established
practices which relate to the major enterprise.
. The influence of information sources on adoption and discon-
tinuance was not clear in this study. It appears logical that
discontinuance could be explained by improper adoption and usage
of practices caused by the use of unreliable information sources.
the 1956 adoption index score aprears to be influenced as nmuch or
more by discontinuances, as it is by adoptions. Finally, high adop=-
ters aprear to be better managers, with long range planning and
nonetary goals.

The conclusions here must be regarded as highly tentative.
A most obvious conclusion is: farnm practicé change is an extremely
dynamic process, complicated by many factors which the investigator
is not always able to foresee, control, or measure. Only a small
portion of the study is presented here, and not all results are in
final formo5 Such important variables as farm size, ianagerial
ablility, socic-economic status and educabion are not brought into
this presentation. And finally, the study of changes in adoption
index scoraes cover a period of time? and the related wvariables,

would be a major undertaking in itself.

5The information and analysis in this paper will be revised
and included in a bulletin to be published late im 1959.



TABLE 1

Changes in ¥arm Practice Adoption and Discontinuance,

in 2 Bample of Rock CoO., Wis., Farm Operators, 1951-1956,

Number farms Percent Adoptions in Discontinuances
on which prace using 15 yr. periocd in 5 yr, period
Practice tice is appli- ractice Number Number
cabla 19511 1956 | Number| studied | Number studied
Hay baler 176 78 | &6 22 21 9 8
Bay chopper 176 Lo | L5 18 17 24 13
2.b=D wead control 176 &7 | 8o 7 5 19 1%
Soil testing 176 8o | & , 23 13 23 17
Nitrogen side dressing
on corn 176 10 { 20 29 25 11 10
Fertilizing ocats 173 67 | 51 9 6 k¥i 20
Fertilizing pasture
| seading 174 ?ho 1Ly ? 5 53 21
Tged alfalfa-brome
pasture mixture 174 Ly | &6 21 11 13 i2
Used acceptable crop
rotation 176 92 1 92 5 0 5 0
Grass silage 148 39 | 20 9 5 %8 31
DHIA membership 148 27 | 2& 10 5 ik 2
grade A milk 148 70 t 73 7 3 2 L
Clirping vdders 148 85 | 86 6 b L 2
Use milking machine 148 95 1 97 3 0] 0
Electrie milk cooler® 148 34 126 26 21, 0 0
Bulk milk cooler - 148 0§ 3 46 - Le 0 0
Artificial
insemination 148 Ly 1 69 4o 0 3 0
Totals T 266 190 255 151

lBecause both the electric milk cooler and the bulk tank are considered
acceptable practices, a chanze from the electric milk éooler to the bulk tank

is not considered a discontinuance of the slectric nilk coolere.

It is con=

sidered an adoption of the bulk tank for the purpose of caleculating rates of
change for the bulk tank. However, the 22 users of the electric cooler in
1951 who had adopted the bulk tank by 1956 are not included in the total
sumber of adoptions, making the total 266 rather than 28&.



pes n 2w A s
ERA T (I 0 TS X VU A oA LW Y 0% o e < ]
EOULEA B WU AQTOTRETE

o e adS et s.” ¢, Bl Ehruneete sy e
dueng o Pemple of Book Qoealy, Wia,, ¥Farm (povptors.

e . P o
{(Popgitieo wange of sdoption somres = 0 o Z1)

ATy, 20 s o Sass X5 -

ang | Pep cont oF e ABONE
ey by low & Em LRES
} Seore < ) )

£

Reozon oy Adopblan oy

-
Ul e AL P 1 2] St Py L) RN T ™ < e X ey

Gt . ,

T NP N Y QR S N # LS

Tlireciivonmes of practice 8 g

mediane weeld 1 &

g Iy

T e ” 0, oyt st o
Tneweanad menetery roinrng A

R

’Q

By «:!..s,'L!.-j of produeh 3 18

?’
s
3
3
S

Fuze, af man.u:.n:::y ghhar porsonal
aonmidovation 3 12

-

;;;ii%.a‘%:si?. A af eapdiel, dsbor and

ol u
SOASY PLELUICHS

Tporinent

N O D
Foog

Repommendations of olusr persons

&
3

Pazt of e Javger ahang;@

Gbher 1 -
¥ vesnon given 2 1,
#HRTT Lo LTS 2V T T & PREATCTAL £ - 28 M =0 AXY, -~ WL IR
1008 . 1008
(1 = 210) K o= 118)
< . AR o Sy, T T e o ke s - ; N

4 iest of m,:,mu.«.msm nf differences botwos ahy.v., 3 a:x.izz}i .u‘ya-' aclapﬁnm is not
a':zggﬂ ayed beeaves the puwbers of vomamis obbained are nob proportionally disbedie
&

wuted acsovding te the practices adoptsl., This i dne to the method weed
obtaining the iﬁ@)*”ah.ao...



]

h

<2

.L?

bl

&

3

Y iy o Fne T i : . . o T Y 4 e srmas
Eeacons fovr Disconbtinving Farm Prachices, Ty High ewl Low Adonteve,

T

fmong o Semple of Hock County, Wis., Farm Operators.

(Possille vange of adoplion scoves S 0« Z1).
e LE = e s, > R T A M P ) e e ARG e Y > a1~ ¥ e v T RAT ML T 5 W 7 “‘ ST
Py gont O resTens | Ver Conb oF Toasens
Reason fov Mgeontinmonee Wy bigh af};c:?'&w by lowr adoptars
4 .
(S'm“ 2 20) {Score &£ 9)
LU e 4 LSt BRSPS &2 2 AN EAL go TN T 2,
Unfsvorabls vosullbe or charsotsyisiics W 33
Low monebavy relturs : 17 i1
Too wmuch wigk invoelved 2 4
Changs in prices 1 2
Change in produetion plan A 14

N1
favd

Chonge in labor er femily help

1@'
R

Changs in other ressurces

Favegived as vz longer nsoded 7 il

Beplaced by & bebler prastice 3 &

8
f~d
o

Other reasnns

'3
3
L)

Ho resson given

2 : « : P ) RS 219 * st 2 : Vaet Ity

i oef
(1 = 92) {7 = 100)

) AT N AT

P

Ho test of aignw,m"mue of dl.cd“.&"&-ﬂu@; batween high and low adopbers |
cmployed Cor the cesson menblouved in T«,,ula 2, . Algo, high ond low w::c:m:l. .*
vafers Lo sdoptlon stotus in 1258, in both tebles.



Tabile X, The Discontinusnce of Selected Parm Practiocass,
by High and Low Adopters,” 1951.1955,

" Bumber discon.  Humber discorte
_ Total mugbor of  tinvances by tinnances by
Pragtice disconbimwanices high aclo;_merq ivw adopiers
- per ; s {§ = 82) (4 = 98)
Hay bweloer 9 8

o

-T"A‘Sr mhﬁb‘}an 26

<o

2:5.0 waek sproy 20

o

Soil testing ‘ , 25

Hitrogen gide drossing 11 6
Fortilizing oabs 3 16
Fertilizing pasture seeding 53 i

18
12

Totals 183 63

120

Tolle 5, The sdoption of Selected Parm Practices,
T High and Low Adoptors,* 10511958,

Bumbeyr wdﬁap»

Tumber adop-

Tobal mube tiong by high tions by low

Practice of :Lc’mpticus adopters adoptors
vy ( 3 ,“"‘ 82} ( qu
Yoy beler Z2 b 13
Bey chopper 18 11 7
244D weed soyey 7 [ 1
Sodl testing 22 9 13
Bitrogen gide dressing - 28 16 12
Farbilining vate : . 0 2 6
[iE: fz*u:i Liging resbure pesding 8 & &
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TABLE 6
Rateés of Changé 6f Recommendsd Farm Practices

fmong a Sample of Rook Co., Wis., Farm Operators;

19511956
_ Per cant Met, Grban Net
Practice using practice chatige adoption adoption
in 1951 rate rate rike
WARLY-PHASE PRACTICES:
Bulk milk fask @ 3 31, *"im
Hitrogsn side dressing 10 23 16 .w**
DHIA wdnbarship 2 % Vi ~ 4
Eleotrie milk cooler a4 18 14 15***
Grags silage 39 42 B ..18***
Alfalfe-brons pusture al 20 1z 8
Artirigial insemination i 29 27 F
Hoy ehappér 45 20 10 -3
TATE-PHASE PRACTICES:
Fertilisiing oate 67 27 5 <LGnke
Gradd A milk Vo 6 5
Fertiliging pastire seeding v 3% N - ’?*“
Hiy baler 978 18 13 e
4611 testi 0g 80 26 13 0
Clippifig uddeds 85 7 4 1
200 waed spray 87 15 L - Pt
Aoseptable erop rotation 92 ' 6 3 0
2 2

foe milking machine 95 2

»Tndismtm clwmge :m papul atmn si.gmf‘mmt at o(}gﬂ 19?;@1 oi‘ pro‘ba‘nilityo
e " {

e W ) " 5 ] 9’31 " " 1 o

rasizse

Tha MeNemay test is used as the test for eignificance of changes, See: Sidney
Siegel, Noggwm,atrie Statisties (New York: MeGraw-Hill Book Company, 1956),

pp. 63=



