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Pasture Improvement

An Analysis of Rancher Attributes
in Central South Dakota

-

In the summer of 1965,160 farmers
and ranchers in Faulk, Aurora,
Hyde, and Gregory counties were
interviewed to determine their ex-
perience in beef cattle production
and pasture management. Fifteen
variables were quantified from data
obtained in the survey. Simple cor-
relation and multiple correlation
analyses were made to identify vari-
ables associated with the amount of
pasture improvement work under-
taken. The correlation analyses were
made using all ranchers included in
the survey and also using only those
ranchers who had done improve-
ment work.,

A distinction needs to be made
between the amount of pasture im-
provement done and the decision to
do pasture improvement work in
either a small or a large amount.
Simple correlation analysis revealed
that those who had decided to
do pasture improvement work, ir-

SUMMARY

respective of the amount done,
tended to have: (1) higher scores
in their understanding of pasture
improvement technology, (2) a
more innovative nature, (3) lower
age. (4) higher expectations of suc-
cess from a new seeding, (5) higher
ranking for pasture improvement
in terms of profitability, and (6) an
opinion that pasture improvement
could be done on a small scale basis.

Among those ranchers who have
done pasture improvement work,
simple correlation analysis revealed
that those with high amounts of
acres per animal unit and those
who were younger in age had done
the most pasture impr()vem(‘nt
work. Among all ranchers in the sur-
vey, there was a significant associa-
tion between the amount of pasture
improvement work done and in-
novativeness as well as the degree
to which handling of livestock
while seeding becomes estabished




was observed as a problem.
Multiple correlation analysis
showed that approximately 13% of
the variation in the amount of pas-
ture improvement work done can be
explained by the variables employed
in this study. This is a relatively
small amount, but the association of
the independent variables with the
dependent variable is statistically
significant. Those factors that con-
tributed most significantly to the
variation in the amount of pasture
improvement work done were inno-
vativeness of the rancher, his expec-
tations regarding a satisfactory
stand from a new sceding, and his
opinion regarding the profitability
of range improvement. Among those
ranchers who had done pasture im-
provement work, the factor most
closely associated with the amount
ot pasture improvement work done
was the pasture acres per animal
unit. Those ranchers with the great-

~

er pasture acres per animal unit
were the ranchers who had done the
most pusturo improvement work.
These relationships have implica-
tions for both research and Exten-
sion work. Research work to develop
improved techniques  for  pasture
renovation and to reduce the risk
factor in establishing new scedings
would aid in getting more pasture
improvement work done. Additional
studies to provide information on
the costs and returns from pasture
improvement would also help. Farm
and ranch tours to observe success-
tul applications of pasture improve-
ment  would aid in  developing
rancher understanding of the tech-
nology involved. Likewise, the use
of demonstration plots, information
on improved varicties and methods
of seeding and other educational ac-
tivities of this nature can influence
the amount of pzlsturo impr()\'('m('nt

work done.
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Pasture Improvement

An Analysis of Rancher Attributes
in Central South Dakota

Hirsrrr ROALi Ny and Rex DL Hrvyinstise®

INTRODUCTION

In the summer of 1965 a survey
was made of 160 farmers in Faulk,
Aurora, Hyde, and Gregory coun-
tics to determine their experience in
beef cattle production and pasture
management. This survey marked
the early phase of a joint project of
the Departments of Economics,
Agronomy, and Animal Science
titled “The Efficiency of Beef Cattle
Production in South Dakota with
Various Methods of Land Use and
Cattle Management.” The project
involves developing new techniques
for pasture improvement and test-
ing various management practices.

Previous studies have indicated
that tame grass pastures can profit-
ably be included in the land use pro-
gram of ranches in Central South
Dakota (1). However, in this survey
only 29 out of 160 farmers and
ranchers reported having tame grass
pastures as part of their land use

program. Fourteen out of the 160 in-
terviewed  reported  pasture  im-
provement experience invo]ving,r na-
tive pasturcs. The tvpe of pasture
improvements  reported included
fertilization, resting the range, rota-
tion grazing, new se(‘ding of native
grass and intersevding into native
grass pastures. The number of
ranchers reporting pasture improve-
ment experience is shown in table 1.
Sixtv-five different  farmers and
ranchers reported pasture improve-
ment activities. Many of these did
pasture improvement work in sev-
cral of the categories listed in table
L. In view of the importance of high
producing grassland for becf pro-
duction, the results of this survey
raise questions as to why more
ranchers have not engaged in pas-

*Assastant professor of cconomics:  associate
dean of Graduate School and professor of
Feonomicy, respectively.













Degree to Which Range
Improvement May Be Done
on a Small Scale (X;)

l‘h)t('rprisvs or pm(‘ti(‘(-s that may
bhe conducted on a small scale are
conducive to adoption on a trial ba-
sis by ranch operators. The use of
fertilizer is an example of sneh a
pru(‘ticv. It may he used on one acre
of land as a trial or used on all of
the land if the rancher so chooses,
Some (‘nt('rpriscs arce not u(l;lpt('(l to
trial on a small scale. The adoption
of a svstem for grade A milk produc-
tion would be an example of this. A
farmer could not invest a small
amount of monev and sell part of
his milk on the grade A market. e
must make considerable investment
in milking equipment, pipe Tines,
bulk cooler, cte. A decision to shitt
to grade A milk production would
come slower than a decision to use
weed spravs, fertilizer or any other
practice that may be adopted on a
small scale. The consequences of a
decision on a small scale activity are
not as great as for those on a large
scale. It pasture improvement work
must be carried out on a large scale
basis it may be likely to deter invest-
ment in this arca. Ranchers who be-
lieve pustur(' imprm'('m(-nt work
must he done on a large scale basis
mayv not be as lik(‘l)' to invest in pas-
ture improvement work as those
who do not. Ranchers in the survey
were asked whether range improve-
ment could be done a few acres at a
time cach vear or whether it wonld
have to be done a whole pasture at
atime. A ves or no response was ob-
tained. This variable was therefore
fitted into the model as a dummy
variable (30, In the  correlation
model “17 equals yes and “07 equals
no. Out of 156 ranchers included in
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the survey, S5 answered ves, 61 an-
swered no. and 10 didn’t know. A
total of 34 of ranchers sirveved
indicated that they helieved range
improvement work could bhe con-
ducted on a small scale basis.

Degree to Which Handling of
Livestock is Observed
as a Problem (X,)

When pasture improvement work
is carried out. it mav be necessary to
keep Tivestock off ‘the range for a
period of time. This may canse |)r(>l)—
lems in handling livestock. Other
pastures on which Tivestock  can
graze may not be available. Ranch-
ers in the survev were asked: Do
vou consider that handling vour cat-
tle while reseeding rangeland s

1. No problem?

2. Somewhat of i problem?
3. An important problem?

1. A veryimportant ])ml)]('m'."

A score of 4was given to those re-
spondents who felt that handling of
livestock was a very important prnl)-
lem. Those who felt that no prob-
lem was involved received a score of
one. It a rancher felt that handling
livestock while seeding or improving
a portion of a rangeland was a very
important l)rt)])lvm, he would be
would be Tess likely to undertake
improvement work. There were 56
respondents who felt that no prob-
lem was involved. 41 believed it
was somewhat of a problem, 26 re-
garded it as an important problem,
and 33 stated that it was a very im-
portant problem.

Current Stocking Rate (X;)

Those who desire to expand the
size of their heef herd may do so by
several means: (1) Rent or buay

more ])ilSlll]'(‘ ]kl]l(l. (2) il]ll)l'()\'('




their pasture productivity, or (3) in-
crease the stocking rate. A rancher
who is currently overstocking his
pastnr(‘ may be more likely to en-
gage in pastm(' improv: ement work
than one who is not. Data from the
survey permitted the computation of
total pasture acres and total animal
units on pasture during 1965. Acres
per animal unit were calenlated for
cach rancher and used as an inde-
pendent variable in the model.

Per Cent of Total Land
Operated that is Owned (X.)

()\\'n(-rship may permit greater
security of tenure and greater free-
dom of management. Under these
conditions ranch operators may be
in a better position to make long
time plans for range improvement.
The per cent of lTand owned was
computed for cach ranch included
in the survey and used as an inde-
pendent variable in the model.

Understanding of the Technology
of Pasture Improvement (X,)

To obtain  satisfactory  results
from pasture improvement it is nec-
essary to use proper tmhnolop
This includes use of adapted varic-
tics, use of fertilizer, proper plant-
ing methods, and many other prac-
tices. If a rancher docs not under-
stand this technology he may be re-
luctant to h(‘gin any pasture im-
provement work. With the assist-
ance of agronomists at South Dakota
State University, a set of questions
was formulated which would meas-
ure a person's understanding of pas-
ture improvement technology. Each
question was scored on the basis of
the tvpe of response. The set of ques-
tions and the techmique for scoring
is presented in table 5.
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A total score was computed for
cach rancher by summing the scores
on cach question. The total score
was used as an independent vari-
able.

Innovativeness of the Rancher (X,,)

It was decided in advance of the
surveyv to measure innovativeness by
a technique developed by Rogers,
Havens, and Cartano (2). Their ap-
proach involves determining an in-
novativeness score for cach farmer
for the purpose of categorizing
adopters of farm practices as to their
degree of innovativeness. Tnnova-
tiveness measures  the degree  to
which an individual is carly in
adopting  practices as  compared
with other members of his commu-
nitv. Ranchers who are innovative
in nature may do more pasture im-
provement work than those who are
not. The method of computing the
innovativeness score is pr('sont(‘d in
the Appendix.

Age of the Operator in Years (X,,)
Older operators may not be inter-
ested in making long time invest-
mvntsmmng( improvements. Many
factors associated with age may act
to cause an individual to avoid in-
vestments in range improvements.
Age was therefore fitted into the
model as an independent variable.

Years of Formal Education (X,,)

Formal education and  training
mayv facilitate an understanding of
the value of pasture improvement
as well as the methods for doing it.
Years of formal education were used
as an independent variable.

Ranch Size (X, )

Operators of large ranches may be
more interested in dmn;, pd\hll(‘ im-
provement work than operators of







vear period up to and including
1965). Pasture improvement work
inchuded seedings, resting the range.
tertilization, weed spraving, and ro-
tation grazing. For purposes of this
study, pasture impr()\'vmcnt work
was defined as “any activity which
had as its objective an increase in
pasture production per acre.” It in-
chuded the activities presented in
table 1.

Pasture acres represent a cumu-
lative total of all improvement activ-
itics. For example, if an individual

sceded 5 acres of brome-alfalfa for
yasture in 1960, 20 acres in 1962, and
pastu . .

tertilized 50 acres of native pasture
in 1963, he would have al of 75
in 1963, he would have a total of 75
acres of pasture improvement work.

Did or Did Not Do Pasture
Improvement Work (X;;)

This was measured by means of
a dummy variable. A “1” indicates
that pasture improvement work was
done and a “0” indicates that no pas-
ture improvement work was done

(3).

SIMPLE CORRELATION ANALYSIS

Table 6 presents the zero order
correlation  coetlicients  when  all
ranchers (156) included in the sur-
vevwere included in the correlation
analvsis. (Four of the original 160
ranchers in the survey are not in-
cluded in this analysis because of in-
sufficient information.) The table
reveals that the amount of pasture
improvement work done was signifi-
cantly associated with innovative-
ness of the rancher and the degree of
the problem he  associated  with
handling of livestock while sceding
becomes established. Table 6 shows
a correlation coefficient of —.169 he-
tween the amount of pasture im-
provement work done and the prob-
lem of handling livestock. This is
significant at a 5% level of probabil-
ity.Thc negative association means
that those ranchers who rated the
hand]ing of livestock as not impor-
tant have also done more pasture
improvement work.

Pasture improvement work was
arried out by those individuals who
are more innovative in nature. The

12

association between these variables,
as shown in table 6, was significant
at the LO% level of probability.

Table 7 presents the zero order
correlation coefficients when only
those ranchers who had done pas-
ture improvement work were in-
cluded in the analvsis. Tables 6 and
7 reveal considerable intercorrela-
tion between the variables in the
model. However, certain general
conclusions regarding pasture im-
provement work may be  drawn
from the analvsis as follows:

1. Those ranchers who had pas-
ture improvement experience
had higher scores in their un-
derstanding of pasture im-
provement technology.

|

. Pasture improvement  work
was done by those ranchers
who were more innovative in
nature.

. Those ranchers who rated the
handling of livestock (while
seceding becomes estab-
lished) as not an important






pmhlom have done the great-
est amount of pasture im-
provement work.

. Those with experience in pas-
ture improvement work were
foomd  more  frequently
among the vounger ranchers.

. Ranchers who had done pas-
ture improvement work had
higher expectations of suc-
cess from a new seeding than
those who had not done pas-
ture improvement work.

Those  ranchers  who  had

done pasture impro\'omvnt

work ranked such a practice

6.

higher, in terms of profitabil-
itv, than did those ranchers
who had not done pasture im-
provement work.

. Those with  experience  in
pasture im])r()\'( ment work
generallv held the opinion
that «~ mge nnpm\ cment
could be done on a small
scale basis.

. Ranchers who had done pas-
ture improvement work and
had a low pasture stocking
rate (high acres per animal
unit) had also done the most
pasture improvement work.

MULTIPLE CORRELATION ANALYSIS

The 15 variables I)I'(‘\'i()l‘lS]_\' iden-
tificd and discussed were included
in a multiple correlation analysis in
this study. Variable N;; measured
the amount of pasture impr()\'omont
work done (acres) and served as a
dependent variable. Variable X
was a dummy variable. It measured
the presence or absence of experi-
ence in pasture improvement work
and also was used as a dependent
variable in one model.

Three multiple regression models
were used. One model emploved X
as a dependent variable with X
through Xi; as independent vari-
ables. A second model substituted
Xis tor Xy as a dependent variable,

ranchers who had done pasture im-
provement  work.  Variables X
through Xi: were independent and
N1 was the dependent variable.
These models are subsequently re-
ferred to as Model A, Model B, and
Model C, respectively.

MODEL A

A stepwise multiple regression
program for the LB 1620 clec-
tronic computer was used for this
analvsis. Results of the program are
presented in table 8. The table pre-
sents the values for R= and the com-
puted Flevel® for testing the signifi-
cance of R= Tt also shows the F level
for testing the additional explained
sum of squares due to introducing a

A third model used only the 64 specific variable into the problem.t
R¥(N-k-1)
°F withn, k and n. N-k-1
(1-R*) (k)
' (Explained SS with k var.y — (Explained SS with k-1 var.)

(Error SS with k variables)

With n, N-k-1

1 and n.

(N-k-1)
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