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Abstract:

This study is a continuation of a previous study which revealed that there were measurable differences
in levels of management among and within cultural and tenure groups. The criterion for measuring
management was indexed alfalfa yields, The inputs which make up yield, in addition to management,
are soil and weather conditions. To ensure the validity of yield as a criterion for measuring
management, the effects of soil and weather conditions had to be eliminated., The influence of weather
was removed through sampling from a small geographic area. Variations in soil were removed through
a soil indexing procedure.

The sample for the study was taken from the Jocko Valley Division of the Flathead Indian Reservation
Irrigation Project. This irrigation division was chosen for several reasons: (1) the small geographic area
covered by the division; (2) there is a recent soil survey available that is essential for the soil indexing
method used; (3) there is a high percentage of cropland in alfalfa; and (4) the number of Indian and
non-Indian operators in this area was large enough to permit the use of the statistics necessary to make
the desired comparisons.

The sample was divided by thirds into three yield groups.

It was found that there were differences in indexed alfalfa yields among (1) Indian operators in the low,
medium and high yield group's, (2) non-Indian owner-operators' in the low, medium and high yield
groups, (3) non-Indian renters in the low, medium and high yield groups, (4) all non-Indian operators in
the low, medium and high yield groups and (5) Indian and all non-Indian operators. There should be
some identifiable factors which contribute to variation in indexed alfalfa yields. This study is an
attempt to identify these factors and detect any differences in their utilization among the above
designated groups.

Indexed alfalfa yields were found to vary directly with the amount of fertilizer applied per application,
amount of fertilizer applied over the life of the stand and the number of years the tract has been farmed
by the present operator. Indexed yields were found to vary inversely with percentage bloom at time of
cutting. Broadcasting as opposed to drilling alfalfa seed, and the application of fertilizer resulted in
higher indexed alfalfa yields. Tracts on which the stand was cut twice per season had higher indexed
alfalfa yields than those with one cutting. The groups with significantly different levels of management
differed in their utilization of one or more of these factors.
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ABSTRACT

This study is a continuation of a previous study which
revealed that there were measurable differences in levels of
management among and within cultural and tenure groups. The
criterion for measuring management was indexed alfalfa yields,
The inputs which make up yield, in addition to managemént, are
soil and weather conditions. To ensure the validity of yield
as a critérion for measuring management, the effects of soil’
and weather conditions had to be eliminated. The influence.of
weather was removed through sampling from a small geographic
area. Variations in soil were removed through a soil. index-
ing procedure. :

The sample for the study was taken from the Jocko Valley
Division of the Flathead Indian Reservation Irrigation PrOJect
This irrigation division was chosen for several reasons:

(l) the small geographic area covered by the division; (2) there
is' a recent soil survey available that is éssential for the soil
indexing method used; (3) there is a high percentage of crop-.
land in alfalfa; and (4) the number of Indian and non~Indian
operators in this area was large enough to pérmit the use of the
statistics necessary to make the desired comparisons.

The sample was divided by thirds into three yield groups.
It was found that there were differences in indexed alfalfa
yields among (1) Indian operators in the low, medium and high
‘yield groups, (2) non-~Indian owner-operators in the low, medium
and high yield groups; (3) non-Indian renters in the low, medium
~and high yield groups, (4) all non-Indian operators in the low, -
medium and high yield groups and (5) Indian and all non-Indian
operators. There should be some identifiable factors which
contribute to variation in indexed alfalfa yields.  This study
is an attempt to identify these factors and detect any differ-
ences in their utilization among the above designated groups.

Indexed alfalfa yields were found to vary directly with

the amount of fertilizer applied per application, amount of
fertilizer applied over the life 'of the stand and the number of
years the tract has been farmed by the présent operator. Indexed
yields were found to vary inversely with percentage bloom at time
of cutting. Broadcasting as opposed to drilling alfalfa seed,
and the application of fertilizer resulted in higher indexed
alfalfa yields. Tracts on which the stand was cut twice per
season had higher indexed alfalfa yields than those with one
cutting. The groups with significantly different levels of
management differed in their utlllzatlon of one or more of these
factors.




A GLOSSARY OF TERMS

To establish a common frame of reference for the study, the
following terms are defined:

l. A factor is defined to be one of the elements that
either dlrectly or indirectly contrlbutes to varl—
atlons in ylelds. .

2. The codings I, nIoo, nlr, and all nI refer to Indian
operators, non-Indian owner-operators, non-Indian
renters and all non-Indian operators respectively.

3. The codinge IL, IM, and IH refer to Indian oper-
ators in the low, medium and high yield groups
respectively.

4. The godings nlooL, nIooM, and nIooH refer to non-
Indian operators in the low, medium and high yield
groups respectively.

5. The codings nIrL, nIrM, and nIrH refer to non-
Indian renters in the low, medium and high yield
groups respectively.

6. The codings all nIL, all nIM, and all nlIH refer to
all non-Indian operatdrs in the low, medium and
high yield groups respectively.

7. Quantitative continuous data are composed of
observations which lend themselves to numerical
measurement and for which all values are observable
on a continuous scale.

8. Quantitative discrete data are composed of observa-
tions which lend themselves to numerical measure-
ment and for which the possible values are not
observable on a continuous scale.

9. OQualitative data are composed of observations belong-

ing to one of several, non-numerical mutually
exclusive: categories.




INTRODUCTION

The General Problem Setting

Land, labor, capital, and management are generally recog-
nized as the four factors of production. In farm budget analy-
sis the usual practice is to treat land, labor and capital as
variable factors and the level of management as a constant
factor.

Not all would agree that the level of management should
be treated as a constant. . A recent Montana study was conducted
to ascertain the existence or non-existence of measurable
differences in levels of management between farm operatérsw 1/

That study defined management as,

"not only the ability to combine inputs, but-

also the ability to obtain and control inputs. The

ability to obtain and control inputs reflects not

only the wealth,. income and credit position of the

-individual opexator, but also the constraints which’

may be imposed on him by his education, his culture,

and the area in which he lives." 2/

Thus, in accordance with the above definition, management.mgy
be influenced by both learning and institutions. Since manage-

ment is influenced by boph institutions and learning, there is

reason to believe that variations in the general level of

1l/ carl Edmund Olsen, "A Method of Measuring the Comparative
General Level of Management for Farm Operators on the Jocko
Valley Division of the Flathead Irrigation Project." Unpub-
lished Master's Thesis, Department of Agricultural Economics
and Rural Sociology, Montana State University, 1963, pp. 3-4.

2/ Ibid.
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management may exist within as well as between various cultural
and tenure groups. |

Olsen's study was conducted under the assumption that sig-
pificant differences in levels qf_management.existad»among and
within'cu;tural and tenure g;oups. - The criterion for measur-
ing the level of management was indaxad‘a;falfa yields: Based
- on this criterion, he found'that there were diffarences in
levels'of management within groups dasiéﬁated as Indian oper-
ators, non-Indian owner—operators{ nop—Indian renters and all

+

non-Indian o?erators. It was also found that all aon-Indian

Qperatbrs‘had a level of management higher than Indian oper-

ators.

The Problem Situation

If there are va:iationa in indexed alfalfa yields among
and within cultural and tenure groups, then there should be
some_idantif;abie'factoxs contribating to these variations.
Graﬁps with different levels of managemept shpuld have dis~
similar utilization of some of.these factors.

Since emphasis is on levels oﬁ.management among and with-
in cultural and tenure éxoups there is a need to_have these
factors_idehtified in order to determine ;the responsibility of
management. That is, if a factor is uti;ized in a particular

manner by a group, could the operators in this group'have
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_increased indexed yields by varyiné their use of this factor.
Or were circumstances or the hatufe of the factor such that
method and rate of utilization were beyond. the control—of ?he
operator. If the latter is true, then significant diffefenges
in indexed yields among and within cultural and tenure groups
may not be truly ipdicative of differences in le&els of man-

agement among these groups.

The Research Problem

’

The purpose of this study is to identify those factors

causing variatiops in ipdéxed alfalfa yields,relativg to the
role they.play‘as indices of the géhe:al level of managémené
of farm operxators in the designated groups,"

A factor which has azdiregt influence on yields should
diffe: in its ut;lization among groups with significant
differences in levels of ménagemgnt.measured in thesq saﬁg
yieldsa Thus the research proﬁlem resq}veg itself iﬁtd two
parts. The first is the ideﬁtification of factors causing
variations in indexed alfalfa yields.. The secondtié‘a check
to:determine whether the management level "‘groups,. measured

in indexed alfalfa yields, actually differed in their utili-

zation of theée factors.




-The Hypqthesis
This study brpceeds under twé Qééé;al hypothesis;
1. Féctors having a signifiéénﬁ-iﬁfluencé on ihdexed
alfalfa yields can be identified.
2. Those level of management grouﬁs differing in their

utilization of these factors can be identified.




CHAPTER II

Sampling Procedure

This study is an extgnsion of the previous study by Olsen.
The. operators composing that sample were intgrviewed in order
to collect the data from which the factors suspected of caus-'
ing variations in indexed yields could beigxamined. A con-
densation of the sampling procedure follows. A somewhat more
detailed exposition may be found in the initial study. ;/
That study was the initial phase of the project. This study

encompasses the second and final phase.

Type of Sample Unit Desired k

Iﬁ order for alfalfa yiélds to function as instruments
for measu?ing leve;s qf management, an area megting certain
.specific»conditions.had_to_be chosen. The area chosen was
the Jocko Valley Division of the Flathead Indian Reservation
Project. The conditions which are found in the Jocko Valley
and which meet ﬁhe requireﬁents of the study are outlined as
follows:s

1. The cultural and tenure groups studied (Indian

owner-operators, non-Indian owner—operators and
non-Indian renters) adre actively engaged in

farming in numbers sufficient to allow sampling
for statistical purposes.

3/ Olsen, ibid., pp. 6-18.




-6 -
2. To ensure that only the influence of the

management input was being measured, it*
was necessary that the following be removed:

(a) Soil variations. This was done by index-
ing yields. To index yields a soil index-
ing method is needed, which in turn re-
dguires a soil survey. The United States
Department of Agriculture had performed
a soil survey in the Jocko Valley in
1929 and revised it in the late 1950°'s.

{(b) Weather variations. It was assumed that
by confining the study to a small area
the effect of weather variations on
yields would be held to a minimum. The
'~ Jocko Valley encompasses a small geographic
area.

3. Since management levels were measured by com-
paring indexed yields, a crop of major importance
was required. In the Jocko Valley alfalfa
accounts for 35 percent of all major cropland.

It was assumed that indexed alfalfa yields
would demonstrate the range of management levels
present.

4. To calculate indexed yields it is necessary to
have complete crop reports. These were avail-
able in the Jocko Valley Division.

Size of Sqmplé Unit

A size limitation was imposed on both the maximum and
minimum écreage of irrigated land that an operator could farm
to be included in the sample. Size may be a ' function of manage-
ment. ‘But the level of management may.aiso be a function of
size, that ié, a large unit may force the operator to reduce
the intensity and variety vamanagement practices. ‘01seni
assumed that an operator could not handle over 320 irrigated

acres and still do an adequate job of farming. It was also
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felt that an operator with an ir;igated acreage that is too
small may tend to overléok”the full pofential‘§f this resource
and not devote to it the managemeht effort war;anped, partigular-
ly if this tract is only a part of the total operation. Con-
sequentiy 60 irrigated acres were set for the minimum acreage

an operator must farm in order to be included in the sample.

Age of_Stand

The sample is composed of alfalfa stands with two or more
years of matur}ty. There are two réqsons for eliminating
staﬁds with less than two years of méturity.‘ Some stands are
seeded with a nurse crop. If the hay crop is harvested_the
§ield will be reduced due to the nutrients removed from the
soil by the nurse.crop,' Secondly, a firxst year‘alfalfa crop.
seeded without a nurse crop usually yields léss'than succeed;
ing crops.

No restrictions were placed on the maximum age a stand
could attain. Although it is recognized that the yield of
an alfalfa stand will generally decrease after a period of

years, this is a reflection of management level.

Source of Data
The data for this study; exclusive of that used in index-
ing yields, came from two sources. Raw yield data were obtained

from the 1963 crop reports of the Flathead Irrigation P;oject
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on the Flathead Indian Reservation. DataAto be used in deter-
mining which factors céused variatigns in indexed alfalfa
yields were obtained from interviews with ﬁhe individual
operators. A reproduction of the questionnaire used is

shown in Appendix A.

Indexed Yield of Tract
The derivation of indexed yields occurs in a three step
process. These steps are outlined as followsg,

1. 1Index Value-of Soil. The first item required in
order to index yields is an indexed value of a
.particular soil type. In the early 1940's the
Agronomy Department, Montana Agricultural Experi-
ment Station - in cooperation with- the Soil Survey
Division of the Bureau of Plant Industry indexed
the Jocko Valley Division of the Flathead Indian
Reservation Irrigation Project using a technique
developed by R. E. Storie, 4/ of California.
The data for the study were obtained from the
Plant and Soil Science Department of Montana
State University. 5/ The soil types and soil
indexing of the soils in the Jocko Valley Div-
ision of the Flathead Indian Reservation Irri-
gation Project are shown in Table I. In deter-
mining the index value of a particular soil, six
factors are considered. The first three are
" referred to in Table I as factors A, B, and C.
"Factor A" refers to the character of the physi-
cal profile, "Factor B" the surface texture, and

4/ R. Earl Storie, Revision of the Soil-Rating Chart, Califor-
nia Agricultural Experiment Station, Berkeley, California,
Decgmber, 1959. ' ‘

5/ Taken from unpublished soil report, Department of Plant
and Soil Science, Montana State University, Bozeman,
Montana. : '




TABLE I. SOIL TYPES AND INDEXING OF THE SOILS IN THE JOCKO DIVISION OF THE FLATHEAD

IRRIGATION PROJECT. *

£ > »
o | FOR o)
“o g - g 3
H g — @ > —
< M (&} o o - P> o L]
=] - 0 o > -
— - — RN =] [C] — B
Soil Type S 3 3 0T M e pe! 58
3} 3] 3] o8 OO H = " o
o o o H—= O &0 - ) &
P P % <A ® - @ = H ©
% % % % % % %
Millville Loam 95 100 95 100 95 95 90
Moist Fine Sandy Loam, Fine Texture
Phase 90 100 92 100 95 90 82
Millville Gravelly Loam 85 80 90 100 90 90 61
Trenton Very Fine Sandy Loam 95 100 80 95 95 90 76
Trenton Stony Loam 90 80 87 100 90 85 63
Flathead Fine Sandy Loam 90 100 85 100 80 90 76
Trenton Gravelly Loam 85 80 87 100 90 85 56
Corvallis Silty Clay Loam, Brown
Phase 60 95 87 100 85 90 50
Flathead Fine Sand 50 70 70 100 60 80 24
Hyrum Gravelly Loam, Terrace Phase 65 80 90 100 95 85 47
Hyrum Gravelly Loam 60 80 90 100 95 85 43
Hyrum Stony Loam 60 70 87 100 85 90 36
Corvallis Silty Clay Loam 60 90 70 100 60 80 38
Corvallis Silty Clay Loam, Gravelly
Phase 60 80 65 100 66 70 31
Lonepine Very Fine Sandy Loam,
Steep Phase 90 100 =55 100 30 80 49
Post Clay Loam 60 70 90 100 90 90 38

*Source: Unpublished data from Plant and

Soil Department, Montana State University.
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"Factor C" the slope. The three remaining
factors are self-descriptive. Values are
assigned to the six factors in terms of an
ideal soil. This method allows a particular
soil type to be rated against an ideal soil
and consequently no direct comparison of
soil types is involved. Equation 1 is used
to calculate the index value of a soil.

Equation 1 6/

Index Value of Soil = Factor A x Factor B
x Factor C x Fertility
X Irrigability and
Erosiveness x Freedom
from Alkali and Pooxr
Drainage.

Productivity Index of Tract. A tract of land
may contain several different soil types. Thus
an index value for a particular tract is needed.
This value is referred to as the productivity
index of the tract. It is a weighted productivity
index composed of the indexed value of each type
of soil within 'the tract multiplied by the number
of acres of that soil type and divided by the
total number of acres in the tract. Equation 2
is used to calculate the productivity index of

a tract.

Equation 2 7/

Productivity Index of Tract = Index Value of
' ‘ ' Soil x Acres of Soil Type
Total Acres in Tract

Indexed Yield of Tract. The productivity index
of a tract compares its producing ability with

6/ Storie, op. cit.
7/ Sstorie, . op. cit.
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a tract composed entirely of an ideal soil
i.e., a tract with a productivity index of
100. The indexed yield for a particular
tract is found by dividing the actual yield
by the productivity index of the tract. It
is assumed that indexing yields in this
manner eliminates the effects of soil vari-
ations. Equation.3 is used to calculate the
indexed yield of a tract.

Equation 3

Indexed Yield of Tract = Actual Yield of Tract
Productivity Index of Tract

Sample Size

The sample for this study is composed of 53 tracts.
Table II following, Shows‘the operator classification, actual
yield in tons per acré, ﬁhe productivity index, and indexed
yield for each tract. The sample is'sﬁmmarized by cultufal

and tenure groupings in Table III.




TABLE II.

.;12_

OPERATOR CLASSIFICATION, ACTUAL YIELD, SOIL PRO-
DUCTIVITY INDEX AND INDEXED YIELD OF EACH TRACT
IN SAMPLE.

Operator Actual Yield In Soil Pro- Indexed Yield~
Classification Tons Per Acre ductivity In Tons Per

Index Acre
I 0.80 - ~ 61.00 1.31
nloo 0.83 - 61.29. 1.35
I 1.01 61.00 1.66
nir 1.00 56.16 1.78
nloo 1.28 70.56 1.81
I 0.83 44.73 1.85
nIoo - 0.89 47.00 . 1.89
I 1.14 57.07 2.00
I 1.04 50.26 ' 2.07
I 1.28 59.24 2.16
nIxr 1.64 74.05 2.21
nIoo 1.75 77.54 2.26
I 1.27 .+ 55.58 2.28
nir 1.00 43.00 2.32
nIoo 1.42 59.89 2.37
nloo 1.87 - 76.18 2.45
nlIoo 1.50 61.00. 2.46
nIoo 1.43 . 55.17 2.59
nioo 1.51 58.30 2.59 -
nlir 1.33 ' 51.28 2.59
" nIoo 1.20 44.15 2.72
nIoo 1.68 61:02 2.75
I 1.33 44.74 2.97
I 1.29 42.25 3.05
nIoo 1.97 © 63.00 3.13
nIoo 2.00 62.36 3.21
I 1.51 46.83 t3.22
nIoo 1.60 - 49.53 3.23
nIoo 1.73 53.28 3.25
nIoo 1.43 43.00 ‘ 3.32
nloo 2.14. . - 64.00 3.34
I 2.11 62.31 3.39
nIoo 1.50 43.00 3.49
nIoo 1.53 . 43:47 3.52
nIoo - 2.25 ‘ 63.00 3.57
1 1.74- 47.46 3.67
nlr l1.61 43.00 3.74
nloo 1.42 38.00 3.74
nir 2.00 52.03 3.84
nloo

2.00 49.00 4.08
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(Cont.) OPERATOR CLASSIFICATION, ACTUAL YIELD, SOIL PRODUC-

TABLE II.

- TIVITY INDEX AND INDEXED YIELD OF EACH TRACT IN SAMPLE.
Operator Actual Yield In Soil Productivity Indexed Yield
Classification Tons Per Acre Index In Tons Per Acre

nloo - 2.58 62.28 41.4
nloo 2.25 52.00 4.33
nloo 1.87 43.12 4.34
nloo 2.00 43.00 4.65
nlr 2,15 45.31 4.74
nloo 2.73 54,31 5.03

I 2.97 57.80 5.14
nloo 3.78 73.30 5.16
nlr 2.99 56.72 5,27
nloo 3.32 60.14 5.52
nloo 2.81 50.06 5.61
nloo 21.4 38.00 5.63
°tho 5.00 - 84.74 5.90

TABLE_III; SAMPLE SIZE ARRANGED BY CULTURAL AND TENURE GROUPINGS.

Tenure Groups

Cultural Groups I nloo nlr’ Total
Indian 13 13
Non Indian 32 8 40
TOTAL 13 32 8 53




CHAPTER III

IDENTIFICATION OF FACTORS SIGNIFICANTLY INFLUENCING YIELDS

In keeping with the hypothesis, we need first to deter-
mine which factors had a significant influence on indexed
alfalfa yielde. This part of the analysis is performed apart
from management level groups which neve been set forth.

The data relating to each factor fall‘into three_catef N
gories. These cetegories are "quan;itative continuous, " "quan-
titative discrete," and "qualitative." These different types
of data necessitated that the statistical'teste used to deter-

‘mine which factors siénificantly_influenced indexed alfalfa

yields vary according to the type of deta under consideration.

Quantitative Continuous Data «
For quantitative continuous data linear regression was
used to determine whether wvariations in factor utilization con~-

tributed to variations in indexed alfalfa yields.

The Linear Regression Model

Let X be the independent Variable signifying the factor
being studied for its effect on indexed alfalfa yields and ¥
be the dependent Qa:iable signifying indexed alfalfa yields.
In linear regression, Y values are obtained from several
populations,,eacnhpopulation being determined by a correspond-

ing X value. It is assumed the Y populations are normal and
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have.a common variance. The true regreséion of ¥ on X con-
sists of the means of thes¢ p§pu1ations of ¥ values. A?hehline
connecting tﬁe means of the population of Y's for respective
X values is called é line.of means or regression line. 8/ _
When sampling from a population it is negesséﬁy to assume the
form of the regressidn line in order to develop a computational
procedure. Although the true form of the ;ing‘may be non-
lipear, the straight ling is often chosen as an app;oximation
when it fits reasonably well over the range of X involved.

The straight line is chosen becausg of computational ease.
Because there‘is.nomreasqp to believe that a stfaight ling
will not fit ?easonably well over the range of X for the data
of this study, a straight.line'was assumed.

In a3 two variable linear regression model, an'observatiqn
may be described as the sum of a population mean, an attending '
variable and a random component. The mathematical description

of an observation is:

X = A+ By, r o

The parameters to be estimated are M and*% while % is an

observable parameter. The €'s are assumed to be from a single

8/ R.G.D. Steel and J. H. Torrle, Principles and Procedures
of Statistics, (New York, 1260), p. 1l64.
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population with zero mean and variange -2 2, - The Variance‘of
the E.'s is_also a parameter to be estimated.

The hypothesis to be tested is that X (factor variation)
doés not contribute to variation in ¥ (indexed alfalfa yields) .
Tﬁis is gquivalent to testing whethe; g? . the slope of the
regxessioﬁ line as estimated by b, is zero. The F test at the
5 percépt level of significance was used to test the null

hypothesis. 9/

Statistical Analysis

The results of the tests are shown in Table IV. Indexed
alfalfa yields were found to vary direétly with the amount of
fe;ti;ize; applied per'eachAapplication, amount of fertilizer
applied over the life of the stand, and the number of years
the tract_has been farmed by the'present operator and inversely
with the percentage bloom at time of cutting. .

It may have been noticed that in Table IV the_number of
observations vary among the factors. ‘There are essentially
two reasons for this. The first is that noﬁ'al; operators
were able to provide infdrmation on §e¢dbgd‘prepqration:and
seeding practices. This is becauselsubsequent to the seeding

of a stand a change of ownership had occurred. Secondly, the

9/ For further explanation of the statistical test used see
Appendix B. '
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TABLE IV. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS THAT FACTOR VARIATION DOES NOT CONTRIBUTE TO
VARIATION IN INDEXED ALFALFA YIELDS. a/

Independent ’ Source of
-Variable b Variation df __ 88 MS F b/
Age of Stand ‘ .09915 Reduction 1 2.912 2,912 1.815
(Years) Residual 40  64.124 1.604 '
TOTAL 41 67.036
Depth of Seedbed .1505 Reduction 1 1.165 1.165 707
Plowing (Inches) Residual 40 65.871 1.647
TOTAL 41 67.036
No. of Discing .2055 Reduction 1 1.538 1.538 .940
Repetitions Per— Residual 40 65.498 1.637
formed in Seedbed .
Preparation TOTAL - 41 67.036
No. of Harrowing -.06625 ‘Reduction 1 .230 .230 .138
Repetitions Per- Residual 40 66.806 1.670
formed in Seedbed
Preparation TOTAL 41 67.036
No. of Leveling .2645 Reduction 1 1.712 1.712 1.048
Operations Per- Residual 40 65.324 1.633
formed in Seedbed ’
Preparation ‘TOTAL 41 67.036
Total No. of .01782  Reduction 1 0444 0444 0265
Operations Per- , Residual 40 66.992 1.675
formed in Seedbed .
Preparation : TOTAL 41 67.036
Rate of Alfalfa .1091 Reduction 1 3.155 3.155 1.976
Seeding (lbs./acre) Residual 40 63.881 1.597
TOTAL 41 67.036
Rate of Nurse .3828 Reduction 1 1.816 1.816 1.122
Crop Seeding Residual - 28 45.291% 1.618
(Bu./Acre)

TOTAL 29

See footnote on following page.
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TABLE IV. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS THAT FACTOR VARIATION DOES NOT CONTRIBUTE TO
VARIATION IN INDEXED ALFALFA YIELDS. g/ (Cont.)

Independent Source of
Variable b Variation df ss MS Fb/
Fertilizer Per .01335 Reduction 1 9.612 9.612 8.329%%
Application Residual 19 21.920 1.154
(1bs./Acre)

TOTAL 20 31.532
Fertilizer Applied .00117 Reduction 1 8.474 8.474 6.980%
Over Life of Stand ‘Residual 49 23.058 1.214
«{1bs./Acre) B T

TOTAL = = 50 31.532
Irrigation Water -.1065 Reduction 1 .316 316 . .204
Application (Acre- Residual 49 75.764 1,546
Ft./Acre Per Crop) C

TOTAL 50 76.080
Irrigation Water -.02615 Reduction 1 .093  .093  ,062
Application (Acre- ' Residual 49 75.177 1.490
Ft./Acre Per Year) : . A

TOTAL 50 76.080
Pasture Usage .11072 Reduction 1 .568  .568 .379
(Au/M) Residual 51 76.457 1.499

TOTAL 52 77.025
Percent Hay in -1.812 Reduction 1 11.537 11.537 8.98 ®%
Bloom At Time of Residual_ 51 65.488 1.284
Cutting
' TOTAL 52 77.025
Height of Cut -.01111 Reduction 1 .003 .003 .002
(Inches) Residual 51 77.022 1.514

_TOTAL 52 77.025
Education Level  .0725 Reduction 1 2.214 2.214 1.509
of Operator Residual 51 74.811 1.467

TOTAL 52

77.025

See footnote on following page.
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TABLE IV. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS THAT FACTOR VARIATION DOES NOT CONTRIBUTE TO
VARIATION IN INDEXED ALFALFA YIELDS. a/ (Cont.)

Independent Source of

Varjable ___ b Variation df ss MS __Fb/

Years Tract .0401 - Reduction "1 . 13.866 13.866 11.200%*

Farmed by Residual 51 63.159 1.238

Present o

Operator o TOTAL 52 77.025

Age of- ' .0195 Reduction "1 3.580 3.580

Operator . Residual 51 73.445 1.440  2.486
TOTAL 52 ° 77.025

a/ Data for tests are shown in Appendix F.

b/ * significant at the five percent significance level.
*% significant at the one percent significance level.
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number of observations for such factors as rate of alfalfa
seeding-and rate“of fertili;gr app;i¢at}pp was redpqed bgqause
not all operators used a nurse Crop or applie@ fertilize;.
This variaﬁiqn in observations among ﬁagtqfs will a;go be

fourd in tables throughout the remainder of the text.

Quantitatiye Discrete and Qualitative Datg
 For quantitative discrete and qualitative data analysis
of variance was used to determine whether v;;iations in faqtor.

utilization contributed to variation in indexed alfalfa yields.

The Model for Analysis of Variance

In analysis of variance, an observation may be described
as the sum of a mean and a random element, where the mean, in
turn, may be a sum of components. The mathematical descrip-

tion is given by’
Xl..\') _-_-/M,-f-/“]:\ + €2y

Thg €’'s are normally and independently distributed with zero
mean and a common variange ;? 2, Error mean square, desig-
nated as MSE, is an independent estimate of 6‘2, the variation
among observations treated alike.

Treatment refers to a variable of the factor classifiga?
tion. BEBach factor has one or more treatments. The observa-

tions made on the treatments are the.indexed alfalfa yields
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on the tracts in the sample. To illustrate, method of seeding
is a factor and the alternative.methods of seeding--drilling
and broadcast;ng——arg_treatments,
In ;nalysis'df variance the null hypothgsis is that there
are no real differgnces among treatment means. When the null
hypothesis is true, the treatment mean square, designated'as

MST, is also an independent estimate of15f2. Thus both MST

2 when the nmuill hypo-

and MSE are independent estimates of o~
thesis is true. F is defined as MST divided by MSE, and if

significantly large, the null hypothesis is true. 10/

Statistical Analysis

Some of #he factprs';n #hishsection need explanation.
The_rotatiop period refers to the period of ti@e'which hés
elapsed between the plowing up of the old'stahd and the
reseeding of the new one. The p;act;ceuof irgiééting in the
Fall was the on;y_requnse to the inquiry:regarding the use
of ény special practices in handling the stand after the last
cutting. The amount sf water used for Fall_irrigatipn is not
included in the irrigation water used per year f;gures_in

Table IV. This was done for two reasons. First, it was felt

10/ For further'exPlanation of statistical test used see
Appendix C. '
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to be more practical to study the effects of the amount of
water applied during the g;owth.peripd for the first_and
second cuttings. ‘Secondly, it was felt that if tﬁe extré'
amount of water applied on stands irriéated in the Fall hgd
any -significant effects on indexed alfalfa yields it would be
indicated when tests were made for the effects of Fall irri-
gation. Rehovat;on'practices consisted of either harrowing
or discing in the Spring. |

~The results of thg_testé_a;e shown in Table V. The evi-
dence“indicates thap_mean indexed alfalfa yields are higher
Qnitracts using broadcasting as a methoq of seeding,on t;acts
where fertilizer was applied; énd 6n tracts witﬂ two cqttings
per fear as opposed to one cutting.

In addition to thé_two factors ment}oned above, the type
Qflsgea qsed alsp'influénced indexed alfalfa yields. The F
test, however dogs not specify which means differ. There-
fore Duncan’s test is used to determine which differences
among these-tfgatment meaﬁs were s;gnificant.

The procedure for Duncan“s new multipie range test is to
tabulate the treatment means by ranking them from lowest to
highest. The differgnces between means are tested for signi-
ficance by comparing them‘with the approériate least significant

range. Differences are declared significant if they exceed
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TABLE V. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. F TEST
OF THE HYPOTHESIS OF NO DIFFERENCES AMONG TREATMENT

MEANS. a/
, Factor . Source of
Classification Treatments Variation .df Ss MS. F b/
Rotation Period 1 year Treatment "2 3.86 1.93 1.18
3 years Error 38 62.29 1.64
2 years ’ '
. TOTAL 40 66.15
Time of Plowing Spring . Treatment 1 3.68 3.68 2.33
Prior to Seeding Fall Error 40 63.36 1.58
TOTAL 41 67.04
Nurse Crop Not Used Treatment 1 0.43 0.43 .26
Usage Used Error 40 66.61 1.67
TOTAL 41 67.04
Grass Seed Not Used Treatment 1 2,19 2.19 1.35
Alfalfa Seeding . '
Mixture -~ Used Exror 40 64.85 1.62
TOTAL 41 67.04
Type of Seed Ladac Treatment 7 33.70 4.81 4.91%*
Plants: Ladac-Ranger Error 34 " 33.34 .98
Common
Ranger TOTAL 41 67.04
919
Grimm -
Grimm~-919
‘ 219-Vernal
Method of Seeding Drilled Treatment 1 6.42 6.42 4.22%
Broadcast Exror 40 60.62 1.52
TOTAL 41 67.04
Fertilizer Not Applied Treatment 1 6.98 6.98 5.08%
Application ‘Applied Error 51 70.05 1.35
TOTAL 52 77.03

See footnotes on following page.
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TABLE V. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. F TEST
OF THE HYPOTHESIS OF NO DIFFERENCES AMONG TREATMENT
MEANS. a/ (Cont.)

Factor , '
Classification Treatments Variation df . SS MS F L/
Manure Not Applied Treatment 1 1.73 1.73 1,17
Application Applied Exrror 51 75.30 1.48

_‘ | TOTAL 52 77.03
Fall Performed Treatment 1 .32 .32 .21
Irrigation Not Performed Error 51 76.71 1.50
TOTAL 52 77.03
Renovation Performed Treatment 1 3.85 3.85 2.69
- Not Performed Error 51 73.18 1.43
TOTAL 52 77.03
Winter Use of Carried Live~Treatment 1 1.82:1.82 1.24
Stand stock Error 51 75.21 1.47
Free of Live-
stock TOTAL 52 77.03
Type of Irriga- Flood Treatment 1 .08 .08 .05
tion System Sprinkler Error 50 76.22 1.52
Used : )
TOTAL 51 76.30
Cuttings Per One Treatment 1 11.61 11.61 9.07%%
Year Two BErroxr 51 65.42 1.28
TOTAL 52 77.03

&/ Data for tests are shown in Appendix G.

b/

* significant at the five percent significance level.

*% gignificant at the one percent significance level.
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the least significant range. ;;/. The method of comparison is
to compare the differences between the largest and the smaiI—
est, the largest and second sma;lest and SO on down until a
non-significant comparison is rgached.» If tﬁere“is a signi-
ficant difference between the lérgest and smallest ;heﬁ com-
Qarisons arenmAQe.betweeh thg seconq ;argest and”smallesy,
.second largest and second smallest and so on down until a
_npn—significant éomparisoﬁ is reaghed. The_process is repeated
until all differences have been tested. . The number or com- -

N parisons it is necessary to make is'redﬁged by the facﬁ fhat
the“differenceﬂbetween two means contained in a subget‘with
a non-significant range cannét be declared sigp;ficap#;

The results of the Duncan"test'fpr the type of seed
planted are sAhownbt_elow° The evidenge indicates that the means
of thg‘Ladac_and Ladac-Rapgg; tréatmgﬁts are significantly

different than the 919-~Vernal treatment.

Ranked Treatment Means Treatment Means Compared Differemce LSR

Ladac 1.45 919-Vernal - Ladac 3.82% 2.67
Ladac-Ranger 1.8l 919~Vernal - Ladac~Ran. . 3.46% 3.25
. Common 2.46 Grimm-919 - Ladac 2.81 3.21
" Ranger 2.99 :

919 3.29

) Gxr imm 3.69

Grimm-919 4.24

919-Vernal 5.27

11/ For further explanation of statistical tests useéd see
Appendix D. :
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-Analysis of variance has indicated that indexed alfalfa
yields tend to be highef on fertilized'tracts. Analysis of
the effects of different types of fertilizer is not feasible
in this study. This is because different types of fertil;zer
have been used on the same tracﬁs, both in the same year and
over time. In addition, varying amounts of the different
types of fertilizer have been applied in any given year and
over a span of years.' In short, an analysis of the effeﬁts
of various types of fertilizer on indexed alfalfa yields

would require some form of controlled experimentation.




CHAPTER IV
STATISTICAL TESTS FOR DIFFERENCES IN FACTOR UTILIZATION
AMONG MANAGE-LEVEL GROUPS
Olsen ;g/ has shown, using mean indexed alfalfa yields as
the criterion, that differences in level of management existed
among and within cultural andttenurelgroups. His sample was
d1v1ded into three groups (low, medium and high) by level of
1ndexed alfalfa yield. Wlthln each 1ndexed yleld grouplng
there were Indian operators, non-Indian owner-operatorS‘and
non—Indian renters.' Significant‘differencee in mean indexed

alfalfa yields were found among the follow1ng groups:

1. Indian operators in the low, medlum and hlgh yield
groups. .

2. Non—Indlan owner-operators in the low, medlum and
high yield groups.

3. Non-Indian renters 1n the low, medlum and hlgh
yield groups. .

4. All non-Indian operators'in the low, medium and
~high yield groups.. . :

It was also found that fhere_were signiflcant differences'in
mean indexed‘alfalfa yields betweenflndlan operators and all
non~-Indian -operators. Beoauee indexed,alfalfa_yielde were the
criferion for~diecerning differences in level of management
among these groups, factors which affect these yields should

differ in their utilization among these groups.

12/ Olsen, op. cit., pp. 25 ff.
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Factors affecting indexed alfalfa yieldé were identified
in the preéeding chapter. The type of test used to detetmine
if these factors‘varf in their utilization'amoné the above
groups depends on whether the data under cqnsideration are
"quantitative continuous," "quantitative discrete," or "quali-

tative."
Description of Tests Used for Each Type of Data

Quantitétive Continuous Data

Anélysis ofhﬁafiapce is used whenvthe‘data are quantitative
and cpntihuous° In tests invo;ving these data, the above
management leveiigroups are the treatments and the obsg:vations
on the treatments are the level of factor utilization employed
by operators in the respective groups. The null hyppthesis
to be tested is that there is no q;tfgrgnqe in the mean level
of factor utilization among the management level groups on which
the test is being made. |

If the F value_for.treatments is not significant, the
evidence is against rejecting the null hypothgsis and specific
treatment comparisons should not usually be made. Exceptions
occur for c&mparisons planned before the data have been exam-
ined; Since it was planned that comparisons of the meap_level
of factor utilization among the designéted management level

groups be made, Duncan'’s new multiple-range test was used to
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determine which differences among the treatment means were
significant. This procedure may be used regardless of the

significance of F.

Quantitative Discrete and Qualitative Data

To test for differgnces in factor utilization among the
designated_levellof_management groups when the data are
qpantita;ivg discreté or qualitatiye,_épntigency tables were
used. In these tables there are two Variaples of glassifica-
tion--treatment and factor. The treatments are the"manage—
ment level groups on whiph the tests. for differences in factor
utilization are being made. The factor classificatiqn is com-
posed of several mutually exclusive categories into which an
obseryation may fall. To illustrate, the factor classified
as "method of seeding" has two mutually exclusive categories
into which an observatipn:ﬁéy fall--those-operatofs drilling
and those broadcasting sged,

lThe hypothesis to be tested is the hypothesis of independ-
ence which implies that the numbef of operators ip each factor

category is not significantly different for the management

groups on whiéh the test is being made. 13/

13/ For.further explanation of statistical tests used see
Appendix E.
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Tests for Differences in Factor Utilization
Among Indian Operators in the Low, Medium
and High Yield Groups

Quantitative Continuous Data

The results of the tests are tabulated in Table VI and

VII. The evidence indicates that the mean number of years
the‘tracts.were farmed by Indian operators in fhe high'yield.
group was significantly greater than that of Indian operators
in thé low yield group (42.00 vs. 9.86) and that the mean
number of years the tracts were farmed by Indian operators in
the medium yield, group was also greater than that of Indian
operators® in the low yield group (31.00 vé. 9.86).

TABLE VI. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-

THESIS OF NO DIFFERENCES IN THE MEAN LEVEL OF FACTOR

UTILIZATION AMONG INDIAN OPERATORS IN THE LOW, MED-
IUM AND HIGH YIELD GROUPS. a/

Source of

Factor Treatments Variation df Ss | MS F b/
% in Bloom IM Treatment 2 .30 .15 1.36
at Time IH Error 10 1.06 .11

of Cutting IL Total 12 1l.36

Years Tract IL ‘Treatment 2 1,806.37 903.18 10,79*%
Farmed by M Exrror 10 836.86 83.68

Operator IH ‘Total 12 2,643.23

a/ Data for tests are shown in Appendices H and I.

b/ ** gignificant at the 5 percent level of significance.
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TABLE VII. DUNCAN'S TEST FOR LOCATION OF SIGNIFICANT DIFFER~-
ENCES IN, MEAN LEVEL OF FACTOR UTILIZATION AMONG
INDIAN OPERATORS IN THE LOW, MEDIUM AND HIGH YIELD

GROUPS. a/
Mean Level Treatment

Ranked of Factor Means
Factor Treatments Utilization Compared DifferenceQ/.LSR
% in Bloom M . 34 IM-IL 32 45
at Time IH 66"
of Cutting IL 66
Years Tract L, . 9.86 IL-IH 32.14*% 21.44
Farmed by IM 31.00 IL-IM 21.14*% 11.82

Operator IH 42.00 IM~-IH 11.00 11.82

a/ Data for tests are shown in Appendices H ané I
b/ * significant at the 5 pércentllgve; of significanﬁe.

It has probably been npticed_that although t%e rggrgsgion
analysis of the previous chapter provided evidence that indexed
q;falfa.yields varied diredtly with the amount of fertilizer
applied, this factor has not been'tested for difference in
utilization among Indi§p operators in the low, medium, apd high
yield groups. The purpose of the tests in this chapter is to
determine whether differences in factor utilization occurred
‘among the various managément ;evel groups. Only 38 percent
.pf the_operators in the sample applied fert%;izer,_ Therefore
any tests involving amounts of fértiliger applied wquld include
only a small proportion of each group.and not be fepreéeptative

of differencés in factor utilization among complete groups.
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OQuantitative Discrete and Qualitative Data

The results of tests involving these data are summarized
in Table VIII. The evidence indiqates that there are no
diffe;gnces in utilization'of these factors among Indian oper-
atoreé in the low, medium and high yield groups. The factor
"type of seed planted" is not‘included in these tests for the _
éame reason as that for fe;tilizer.app;ication'above.‘ That is,
the varieties among whicﬁ significant differences were found
include only a small part of the sample--approximately 8 per-

" cent,
Tests for Differences in Factor Utilization Among

Non-Indian Owner-Operators in the Low, Medium
and High Yield Groups

Quantitative Continuous Data:

The results of these tests are tabulated in Tables IX and
‘X. The Duncan test indicates that there is a significant
difference in the mean number of years the ;ract has been
farmed by the operator between non-Indian owner-operatqrs in

the low, medium and high yield groups.

guantitative Discrete and Qualitative Data

The results of tests involving these data are summarized
in Table XI.' The evidence indicates that there are no diff-

erences in utilization of these factors among non-Indian
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TABLE VII1II. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. TESTS OF
THE HYPOTHESIS THAT THE RATIO OF NUMBERS OF OPER-
ATORS IN EACH FACTOR CATEGORY IS THE SAME FOR
INDIAN OPERATORS IN THE LOW, MEDIUM AND HIGH YIELD

GROUPS.
Management ’ 2
Level Groups Factor Categorization Total le
Method of Seeding - '
Drilled Broadcast
IL 6 1 7 4,31
IM 2 3 5
IH 0 1 1 -
Total 8 5 13
Fertilizer Application
Applied " Not Applied
IL 1 6 7 3.34
IM 3 2 5
" IH 0 1 1
Total 4 -9 13
Cuttings per Year
One Two
IL 6 1 7 4,31
IM 2 "3 5
IH 0 1 1
Total 8 5 13 .

lr

owner-operators in thé low, medium and high yield groups.
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TABLE IX. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS OF NO DIFFERENCES IN THE MEAN LEVEL OF FAC-
TOR UTILIZATION AMONG NON-INDIAN OWNER-OPERATORS
IN THE LOW, MEDIUM AND HIGH YIELD GROUPS. a/

Source of

Factor Treatments Variation df Ss MS F
% in Bloom  nIooH Treatment 2 .05 .025 1.67
at Time nIocM Error 29 _ .44 -015

of Cutting nIooL Total 31 - 49

Years Tract nIooL. Treatment 2 ©787.86 393,93 2.76
Farmed by nlooM Exrror 29 4,135.86 142.62
Operator nIooH" Total 31 4,923.72

a/ Data for tests is shown in Appendices H and I.

TABLE X. DUNCAN'S TEST FOR LOCATION OF SIGNIFICANT BIFFERENCES
IN MEAN LEVEL OF FACTOR UTILIZATION AMONG NON-INDIAN
OWNER~OPERATORS IN THE LOW, MEDIUM AND HIGH YIELD

GROUPS. a/
Mean Level Treatment
Ranked of Factor Means .
Factor Treatments Utilization Compared Difference b/ LSR
% in Bloom nIooH 20 nIocol~nIooH 10 12
at Time nIocoM 15
of Cutting nIooL 10
Years Tract nIocL 12.78 nIocol-nIocH 11.40% 11.18
FParmed by nIocM 14.67 nIooM-nIocH 9.51 10.22
Operator nlocH 24.18 nIooL-nIooM 1.89 10.80

&/ Data for tests are shown in Appendices H and I.

b/ * Significant at the 5 percent significance level.
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TABLE XI. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. TESTS OF
HYPOTHESIS THAT THE RATIO OF NUMBERS OF OPERAIORS
IN EACH FACTOR CATEGORY IS THE SAME FOR NON-INDIAN
OWNER-OPERATORS IN THE LOW, MEDIUM AND HIGH YIELD

GROUPS.
Management 2
Level Groups "Factor Categorization » Total ;lL
Method of Seeding
Broadcast Drilled

nlooL 6 0] 6 1.22

nIooM 7 1 8

nIooH 9 2. 11

Total 22 3 25,

Fertilizer Application
Applied Not Applied

nlIoolL 4 5 9 ‘ 2.15

niooM 4 8 : .12

nlooH 7 4 11

Total 15 . 17 32

Cuttings per Year
One - ’ Two

nIooL 2 7 9 3.11
- nIooM 3 9 12

nIooH 0 11 11

Total - 5 27 32
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owner-=operators in the low, medium and high yield gr

oups.

Tests for Differences in Factor Utilization Among

Non-Indian Renters in the Low, Medium and
High Yield Groups

Quantitative Continuous Data

The results of'tests,involving these data are summarized

in Table XII. The tests‘indicate that there are no differ-

ences in utilization of these factors among non-Indian renters

in the low, medium and high yield groups.

TABLE XII. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS OF NO DIFFERENCES IN THE MEAN LEVEL OF FACTOR

UTILIZATION AMONG NON-INDIAN RENTERS IN THE LOW, MED-
IUM AND HIGH YIELD GROUPS. a/
Source of

Factor Treatments Variation af Ss . M8 P
% in Bloom hIry Treatment 1 .06 .06 2.00
at Time of nIrL Erxor 6 .19 .03
Cutting Total 7 .25
Years Tract nlIxH Treatment 1 1.12 1.12 .013
Farmed by nIry Error 6 605.76 86.54
Operator Total 7 606.88

a/ Data for tests are shown in Appendices H and I.
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Quantitative Discrete and Qualitative Data

The results of the tests involving these data are summar-
ized in Table XIII. The evidence indicates that there are no
differences in utilization of these factors among non~Indian
renters in the low, medium and high yield groups.

TABLE XIII. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. TESTS
OF THE HYPOTHESIS THAT THE RATIO OF NUMBERS OF _
OPERATORS IN EACH FACTOR CATEGORY IS THE SAME FOR

NON-INDIAN RENTERS IN THE LOW, MEDIUM AND HIGH
YIELD GROUPS.

~ Management _ ’ 2
Level Groups Fag;or Categorization Total ’}i ‘
Method of Seeding
Drilled Broadcast
nIri 1 1 2 0
nIrM 0 2 2
Total 1 3 4
Fertilizer Appliéation
Applied Not Applied
nIrL ‘ 1 3 4 0
nIrM , 1 3 ,4
Total 2 © 8
Cuttings per Year
One Two
nIrlL - 1 3 4 0
nIxM 0. 4 4
Total 1 7 8
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Tests for Differences in Factor Utilization
Among All Non-Indian Operators in the Low,’
Medium and High Yield Groups

_Quantitative Continuous Data

The results of tests involving this type of data are shown
in Tables XIV and XV. The evidence indicates that thé mean -
percentage bloom at time of cutf;ng for all non-Indian oper-

.ators was significantly lower than that of all non-Indian
operators.in the low yield group tl3“vs. 26). Also the mean
number of years the trécts were ﬁarmed by all non-indian oper-
ators in the high yield group was significantly higher than all

non-Indian operators in the low yield group (24.18 vs. 12.78).

Quantitative Discrete and Qualitative Data

- The results of tests involving this type of da£a are
shown in Table XVI. The evidence indicates tha£ there are no
differenges in utilization of these factors émong all non-
Indian operators in the ldw, medium ;ﬁd high yield groups.

Tests for Differences in_Factor Utilizatyon Among All
Non-Indian and Indian Operators

Quantitative Continuous Data

The results of these tests are shown in Table XVII. The
F test indicates a.real difference in the mean level of per-

centage bloom at time of cutting between Indian and all non-
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TABLE XIV. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE HYPO-
THESIS OF NO DIFFERENCES IN THE MEAN LEVEL OF
FACTOR UTILIZATION AMONG ALL NON-INDIAN OPERATORS
IN THE LOW, MEDIUM AND HIGH YIELD GROUPS. a/

Source of

MS F b/

Factor Treatments Variation ds- Ss

% in Bloom all nIH Treatment - 2 .14 .07 3.50%
at Time of all nIM Error 37 .76 .02
Cutting all nIL Total 39 <90

Years Tract all nIL Treatment 2  507.89 253.94 1.78
Farmed by all nIM Exrror 37 5,275.21 143.57

Operator all nIH - Total 39 5,783.10

a/ Data for tests are shown in Appenaices H and I.

b/ * significant at the 5 percent significance level.

TABLE XV. DUNCAN'S TEST FOR LOCATION OF SIGNIFICANT DIFFER-
ENCES IN MEAN LEVEL OF FACTOR UTILIZATION AMONG ALL
NON-INDIAN OPERATORS IN THE LOW, MEDIUM AND HIGH

YIELD GROUPS. a/

Mean Level Treatment

Ranked of Factor Means i

Factor Treatments Utilization Compared Difference b/ LSR

% in Bloom all nIH 26 all nIL-all nIH 13% 12

at Time of all nIM 15 all nIM-all nIH 2 11

Cutting all nIL 13 all nIl~all nIM 11 12

Years Tract all nIL  12.78 all nIL-all nIH 11.40% 11.18

Farmed by all nIM 14.67 all nIM-all nIH 9.51 10.22
10.80

Operator all nIH 24.18 all nIL~all nIM 1.89

&/ Data for tests are shown in Appendices H and I.

b/ * significant at the 5 percent significance level.
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TABLE XVI. QUANTITATIVE DISCRETE AND QUALITATIVE DATA. TESTS
' OF THE HYPOTHESIS THAT THE RATIO OF NUMBERS OF
OPERATORS IN EACH FACTOR CATEGORY IS THE SAME FOR
ALL NON-INDIAN OPERATORS IN THE LOW, MEDIUM AND
HIGH YIELD GROUPS.

Management
Level Groups

2
Factor Categorization Total "}i

Method of Seeding

Drilled Broadcast
all nIL 7 1. 8 .92
all niIM 7 -1 8
all nIH 19 4 14
Total 23 6 29
Fertilizer Application
Applied Not Applied
all nIL 5 é 13 1.22
all nIM 4 8 12 '
all nIH 8 7 ‘15
Total 17 23 40
Cuttings per Year
One Two
all nIL 3 10 13 4.25
all ‘nIM 3 9 12
all nIH 0 15 15
Total 6 34 40

Indian operators, with all non-Indian operatofé'héving the lower

mean value (18 vs. 54)
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TABLE XVII. QUANTITATIVE CONTINUOUS DATA. F TEST OF THE
HYPOTHESIS OF NO DIFFERENCES IN THE MEAN LEVEL
OF FACTOR UTILIZATION AMONG ALL NON-INDIAN AND
INDIAN OPERATORS. a/

Source of

Factor Treatments Variation 4f S8  Ms  F b/
% in Bloom all nI Treatment 1 1.25 1.25 28.41%=*
at Time of Error 51 2.26 .04
Cuttihg Total 52 3.51

Years Tract 1 . Treatment 1 182.39 182.39 1.10
Farmed by all nI Exror . 51 8,426.33 165.22
Operator Total 52 8,608.72

a/ Data for tests are shown in Appendix .J.

b/ ** significant at the 1 percent significance level.

Quantitative Discrete and Qualitative Data

‘ The resuits of these tests are shown in Table XVIII. They
show that the ratio of the number of operators for one and two
cuttings differs among Indian and non—Indiap operators. A
larger proportion of Indian operators had only one cﬁtting than

non~-Indian operators.

A summary of the factors showing different rates of utili-
zation among management level groups is presented in Table

XIX.
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TABLE XVIII. - QUANTITATIVE DISCRETE AND QUALITATIVE DATA.
TESTS OF THE HYPOTHESIS THAT THE RATIO OF NUM-
BERS OF OPERATORS IN EACH FACTOR CATEGORY IS
THE SAME FOR INDIAN AND ALL NON-INDIAN OPER-

ATORS.
Management ' . ' 2'
Level Groups Factor Categorization Total 7EL a/
Method of Seeding
Drilled Broadcast
I 8 5 13 7.82%%
all nI 4 h 25 , 29
Total 12 30 42
Fértilizer Application
Applied Not Applied
I 4 9 13 0.18
all nI 17 23 40
Total ' 21 32 53
Cuttings per Year
One Two
I 8 5 13  B.67%*
all nI 6 34 40

Total 14 39 53

-8/ ** gignificant at the 1 percent significance level.
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TABLE XIX. SUMMARY OF FACTORS SHOWING DIFFERENT RATES OF UTIL-
I1ZATION AMONG THE MANAGEMENT LEVEL GROUPS.

Groups Compared. ' Factors Differing in Utilization
IL and IH ) Years Tract Farmed by Operator
IL and IM

nIoolL and nIooH Years Tract Farmed by Operator

I and all nI % in Bloom at Time of Cutting
. Method of Seeding
Cuttings per Year

all nIL and all nIH % in Bloom at Time of Cutting
Years Tract Farmed by Operator




CHAPTER V

SUMMARY AND CONCLUSIONS
Thelfollowing fapto:s were found to be significantly related
to indexed alfalfa yields.

1. Fertilized tracts had higher yields than non—fertil—
ized tracts.

2. Yields varied directly with the amount of fertilizer
applied-—both_per_application‘and over time.

3. Yields were higher on tracts which were seeded by
broadcasting than on those using drilling as a
method of seeding.

4. Yields varied directly. with the number of years
the tract was farmed by the operator.

5. Yields were higher on tracts with twod cuttings per
year than on those with one cutting per year.

6. Yields varied inversely with the percentage bloom at
the time of cutting

7. Tracts seeding a Vernal-919 combination had higher
yields than those seeding Ladac and a Ladac-Ranger
combination. '

Beforevattemptipg any conclusions ;egafding‘the responsi-
bility of management, a few remarks ;egarding capital are~in
order. Fifty thrég"percent_of the operators indicated the cash
available to them was limited. These same operators indicated
that if more cash were avgilable they would apply fertilizer,
or if they were already applying it, increase the amount. Their
eagerness to apply fertilizer on a cash basis seems to indicate

that they feel the additional returns realized will exceed the

additional costs incurred.
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iny-four of the Qperato;s_adm;tted.to credit limitations.
If‘the capi;al is available, why then, isvit pét_used to pur-
chase and“apply fertilizer. One reason may_be that the amount
by which additional'returné exceed additional costs may be
small enough to be exceeded by the interest charge on borrowed
capital.. Another reason may be a reluctance on the part of
the operator to go into debt.

In 1963 the operators in the sample applied an average
of ;46.19 pounds of fertilizgr per acre. .The cost o£ fertilizer
based on prices quoted by dealefs, is estimated at $5.93. The
cost of gapitél, based'on an interest rate of 6 percent, is
estimated at $.36 per acre (.06 x 5.93), bringing the,éost of
fertilizer per acre to'$6.29._ The cost of applying ferﬁilizer
is estimated at $1.00 per acre and is based on the rate for
custom work in Montana. 14/ This brings tﬁe cbét of purchasing
and applying fertilizer to $7;2§ per acre.

In this study, the'avgyage indexed alfalfa yields on fert-
ilized tracts exceeded those on non—fertilized tracts by seven-

tenths of a ton per acre. Based on these estimates, the returns

14/ Tietema, S. J., Rates for Custom Work in Montana, Cooper-
ative Extension Service, Montana State University, Cir-
cular 242, 1965, p. 3.
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per acfe from fertilizer appliéation would have to exceed
$7.29 per acre, the cost of.pur¢hase and application. That is,
seven-tenths of a ton of alfalfa would need to return‘$7.29 and
one ton would need to return $10.41 ($7.29 + .7 = $10.41). In
1963, the average yalue‘pf hay in the area was $;9.65 per ton.l1l5/
It wou;d thus‘séemq ba$ed on‘theuapqve estima;es, Fhat retu;ng
from fertilizer applicatibn would exéeed costs of purchase and
application. Cénsequently there is some reason to believe that
the operators in this area are reluctant:to go iﬁto debt.
Reluctance to use bor;owed capital when it may bé done érofit—
ably is a reflecﬁioh on managerial ability.

It was found that a significantly large éropoftion of Indian
operators, whose mean indexed alfalfa yields were lower than
those of all non-Indian operators, used drilling as a method of
seeding than all non-Indian operators. In general, césts,
methods and equipment are the same for both methods of seeding.
Therefore the choice.of the method of seeding seems to be a
managerial decision of choosing between two seeding_methods

relatively equal in all respects except the yields which result.

15/ Montana Agricultural Statistics, Montana Department of. Agri-
culture in cooperation with USDA Statistical Reporting Ser-
vice, Helena, Montana, Vol. X, p. 61l.
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Indian, non—Indian owner—-operators - and all non—Indiaﬁ
operators in the low yield gxoups were found to have farmed
their tracts for a shorter period of.time than_those in thé
corresponding high yield groups. Two consider#tions are involved
here. On the one hand the length of tenure may be due to the
managerial ability of the operator while on the other hand
knowledge acquired over a long period on the same tract of land
may be a factor responsible for increases in yields. In either
case there. seems to be a diﬁferencé in managerial abilities
among opgratprs coincident with leﬁgth of tenure.

More Indian thaﬂ‘non—Indian operators cut only once per
year. This factor.is'more than likely an indicator of poor
management rather than a practice which in itself resﬁlts in
higher yields per cﬁttingf- This is borne out to some extent
by the fact thé@_on;y 21 percent bf those operators cutting once
fertilized as opposed to 49 percent of those cﬁtting twice..
There is, howeyer, a reservation to be considered.

The.indexed alfalfa yield ;riterion.for,measuring level of
management does not consider costs and returns. One could
possibly obtain higher yields_and not highe:lprofits by harvest-
iné the second crop. An alternative, such as grazing the second
crop, could conceivably result in net returns greater than
those achieved throﬁgh harvesting. The approach established in

the initial phase of this project assumes that if there is a
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reasonably good second crop, profits will be maximized by
harvesting it. A good alfalfa crop that is not harvested
implies poor management. - If the second cfop is not harvested
the assumption is that poor management practices have resulted
in_a hay crop not rea;ly wpxth hgrvesting and only in this
caée is alternative use made of the stand.

Indian operatoré were found to cut at a later stage of
bloom than non-Indian operators. All nondndian.operators
in the low yie;d group éut at a laﬁer date of bloom than those
in the high yield group. This is another factor which is
probably an indicator of poor managemenﬁ rather thén a practiée
whiph“in itse;f results in higher_yieldsf Although it is
generally accepted that_the'nutrient value pf alfalfa i§
greater when cut at an early staée of bloom, there is no
evidence that this practice increases yielés. - Of the 34 oper-
ators cutting at 10 percept:blogm; 19, or'56.percent applied
fertilizer. Of the 19 operators cutting at more than 10 per-
cent bloom, bnly_2, or 11 percent applied fertilizer. Thus
there is some indication that percentage bloom at tiﬁe of
gutting is.an indicator of managemept rather than a factor
which has direct influence on yields.

In conclusion, it abpears that an operator in this area
could increase his yields apd’his profits by using broadqasting

as a method of seeding and épplying fertilizer. There seems to
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bernothing beyond his contrdl to'keep him from implementing
these practices. Therefore, it would seem that there is some
@iffgrence iq level of mapagement among the operators in this
study. ‘With respect tp differences in utilization among the
management level groups in the study only method of seeding
differed_in utilization and only between Indian and all non-
Indian operators. The cher factors found tq be signifi-
cantly reiéted to. indexed alfalfa yields (years tract férmed
by operator{'percentage bloom at time of cutting and number
of cutting per yea;) seem to.be indicators of.management
level rather than practices which in thgmseives fesult in

increased yields.
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APPENDICES
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APPENDIX A

Questionnaire Used in Study

CONFIDENTIAL

Montana Agricultural Experiment Station .
Department of Agricultural Econ.
Bozeman, Montana

‘Date

Enumerator

LEVEL OF MANAGEMENT STUDY: M.S.-1165

I. TRACT AND FARM IDENTIFICATION

l. Tract No. 2.

3. Total acres in farm

Legal Description

a. Acres irrigated

b. Acres dry

c. Acres Alfalfa hay

4, Kind of livestock .

d. Acres all other
crops

[ I

a. No. of cows

d. Ewes

b. Young Stock

e. Other animals

c.” Dairy cows

II GENERAL INFORMATION

Age

1. Operator's name

.a. Where were you born?

city farm

b. Education level

c. Do you keep farm records?

d. Kind

. Number in family

W N

Hired labor

Ages of wife . _,daughters , sons

(months)

n

Is this tract owned?

or rented?

6. If rented, length of lease?




How long have you farmed this tract?

a.
b.
c.

~ 52 -

Do you sell or feed your alfalfa hay’
If sold, to whom is it soldz
Delivered, or at the farm?

IIT. MANAGEMENT PRACTICES

A.

Prévious Use 6f This Tract:

1.

2.
3.

4.

What was the crop rotation prior to seeding this
tract to alfalfa?

What was the immediately preceding crop?

When was this tract last in alfalfa?

When was this stand of alfalfa seeded?

Seedbed Preparation:

1.

was the land plowed before seeding?
How deep? How long before seeding?

Number of times worked

Types of operations

Planting Practices:

1.

2.

Variety -of seed used?

Had seed been checked for germination and purity?

‘a. Do you remember the % germination

% purity

Was seed drilled in?

a. Type of equipment used? , '
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4, If broadcast, what equipment was used? ’

5. Rate of seeding . (1bs./A.)

6. Depth of seeding

7. Time of year sowed, Spring or Fall

8. Was a nurse crop used?

a. If so, what was it?
b. Rate of nurse crop seeding (1b. or bu/a)
c. Was nurse crop harvested? cut for hay?

At what stage of growth?

d. Yield.of nurse crop (bu. or tons)

9. Was the nurse crop irrigated up?

a. Number of irrigations for nurse crop

b. Amount of irrigation water applied on nurse
crop

Irrigation Practices:

l. Is the irrigation watervsupply adequate?

2. If you have shqrtages, when do they occur?

3. What type of irrigation system is used on this
tract?

4, Irrigations per year on this tract.
Average year _ - , (1961) . {1963)

5. Amount of water each irrigation,

Average year ,(1961)__ (1963) -

6. Total water applied,

. Average year , (1961) (1963)
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How do you decide when to irrigate alfalfa?

Has the amount of irrigation water applied on this
tract varied with the age of stand? .

month of year?

amount of rainfall?

Fertilizer Practices:

1.

When, if any, was fertilizer first put on this
stand?

a. Kind b. Amount

How often has‘this stand been fert;lized'since it
was established? -

a. Kind - " b. Amount

How was fertilizer applied?

Was fertilizer applied in 19617 19632

a. Kinds

b. Amoupts

c. Methods of‘application

d. Time of application

Have you applied manure to this tract of alfalfa?

a. If so, how applied?
b. How often? At what time of year?

quantity

c. 'HaVeiyoﬁ applied minor elements?

d.- Identify each

e. Quantity of each
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f. Time of application

g. Method of application

Harvesting Practices:

l. How do you decide when to cut hay?

2. Your own equipment or custom cut?

3. Equipment used (types & sizes)

4. How close to the groﬁnd do you cut?

a. How long in the swath?

b. How long in the windrow?

c. Number of times usually turned?

5. If hay is baled, how many days from cutting to
baling?

6. How soon after baling are bales removed from the

field?

7. How scon after removiﬁg the hay crop is hay again

irrigated?

How heavily is it irrigated?

8. How many cuttings per year on this tract?

average year , (1961) [1963)

9. At what time of year does last cutting take place?
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10. Any special practiqes in handling the stand after

the last cutting of hay?

G. Stand Management Practices:

1. Was this stand renovated in any way?

Explain
2. Was this stand ever clipped for weed or other

control?

a. How was it done? (kind of equip., etc.).

b. When?

c. How many times?__

d. At what stage of growth?

e. Were clippings removed?

f. If so, how?

3. Has this stand been pastured?

a. At what times?

b. How heavily was it stocked? (AU/2)

" c. How long were stock left on?

4. Have you had any problems with disease, weeds,

rodents, or insects?..

a. Explain, giving the type of treatment, amount

and year
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Credit Use:

1. 1Is cash or credit limited for purchase of haying
requipment) labor for haying, fertilizers, seed,

etc.?

2. If more cash or credit were available, how much

more would you have used on this tract?

3. If you use credit, where is it obtained?
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APPENDIX B
CALCULATING FORMULAS FOR REGRESSION ANALYSIS

Let xi

Observations on the indepepdentv varia_l)ie.

Yi Observations on the dependent variable.

]

~

To c‘a."l,o;ula.te b, the sample regression coefficient, the follow-

ing formula was used:

b=2zxv,
E‘Xi_w_.
where éxiyi; XY, ~gXi8Y,
A n
and é_xiz =£Xiz - (ixi)z

n

The formula for F, the test used to test the null hypothesis,
Hy: B = o, for sample size n is' given by '

_ MSR _ SSR
F (1, n-2) =Yg = SSE/n-2

2

Where SSR = bfxiyi and SSE =gy, - SSR
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APPENDIX C
' CALCULATING FORMULAS FOR ANALYSIS OF VARIANCE

Let xij denote the jth observation on the ith treatment,

i=1, 2,..... » tand j =1, 2, ..., r, where t is the number

of treatments and r; is the number of replicates on the ith

treatment.
Total SS = & X2,. - C where C = (ai—x .)2'
.
Ei r;
= . = =
Treatment SS (SST) -?.;xlj R N
I."l r2 rt
Error SS (SSE) = Total SS - Treatment SS
-k SST/t-1 = MST
F(t-1,% r, -t) = = MST
i=1 1

~ S8SE/t : MSE
=it
i=1 ‘
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APPENDIX D

CALCULATING FORMULAS FOR DUNCAN'S NEW MULTIPLE RANGE TEST

Let SSR

Let LSR

LSR =

where

means

significant studentized range which is a tabulateq

value for. the error degrees of freedom of the sample.

least significant difference.

sSR x YMSE = x \/.5 ;- &

ri and Ty are the number of observations in the two

being compared.
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APPENDIX E

CALCULATING FORMULAS FOR THE CHI-SQUARE TEST FOR
INDEPENDENCE USING CONTINGENCY TABLES

Let Chi-square = pg,z

In testing the hypothesis of independence, the calculafing

. férmplas‘for??? depend on the dimension of the’ contingency
table. The number_of Qbser&ations in the ijth cell is denoted

by n;

ij° Let nj represent the totals in the ith row, n.j the

totals in the jth column and n..the grand total. The degrees

of freedom is given by (r-1l) (c-1).

If the table is 2 x 2, the calculating formula is given by:

, .
7&." ( Iny; nyy = g5 nyy| - no. /2)%n ..

ny, B nyn o,

with one degree of freedom

If the table is r x 2, the calculating formula is

. 2, . ,
2 %(nij /ni.) - n.Jz/n..

’){_=

~ with r-1 degrees of freedom.

n., n.2/n..2-




APPENDIX TABLE F. INDEXED YIELDS (Y) AMD QUANTITATIVE CONTINUOUS VARIABLES (X,).

Total No. R
of Opera- Rate of Fertili- Usage
Depth of ting Per- Rate of Nurse Fertili- zer App- Irriga- Irriga- Animals Educa~
Operator Age of Seedbed Discing Harrowing Leveling formed in Alfalfa Crop zer Per 1ied Over tion Water tion Water (Per Acre ¥ in Bloom Height tional Years Tract
Yield Classifi- Indexed Stand Plowing Repeti- Repeti- Repeti- Seedbed Prep- Seedi Seeding Applica- Life of {Acze Ft./A. (Acre Ft./A. ,ll"-l 2t Time of of Cut Levelof Farmed by Age of
Geoupgcation  Yields (Years) (Inches) tions tions tions  aration (LM:ZA.[LM,[A. tion (Lbs/A.) Stand (Lb./A.) Per Crop Per Year Cutting (Inches) Operstor Operstor
1 1.3 8 6 2 2 ] “ 12 2.26 4,52 .81 Bl 2 8 15
nloo 1.35 9 7 1 1 1 3 10 1.00 70 170 1.63 4,89 2.19 .10 4 8 3
1.66 6 6 2 2 o 4 12 .76 1.52 44 .73 2 8 15
nlr 1.78 4 6 2 1 1 4 10 2.38 4.76 .52 50 2 8 2
nloo 1.81 4 45 0 0 o 2 10 2,00 .69 1.60 3.80 .10 2 10 4
1 1.85 4 6 1 1 1 3 8 1.00 1.31 1.31 40 .50 2 s 4
nloo 1.89 1.52 3.04 .82 .10 2 14 4
I 2.00 1.02 2,04 52 .50 2 12 9
1 2,07 6 6 3 2 1 6 10 % 1.07 2,14 A7 1.00 2 12 6
I 2.16 6 7.5 2 2 o 4 B 1.67 200 200 .36 1.12 .78 .10 2 10 14
alr 2.21 2 2.16 2.8 .50 2 8 7
&l nloo 2.26 100 300 .69 1.37 .67 .10 3 8 3
1 2.28 6 6 3 2 1 7 10 1.88 .83 1.66 3.%0 1.00 2 12 6
alr 2.32 5 3 2 3 2 7 12 1.67 1.13 2.2 .64 .50 2 6 7
nloo 2.37 2 6 2 2 2 6 12 .69 1.14 A2 .10 2 8 10
nloo 2,45 .69 1.38 1.20 .10 2 8 30
nloo 2,46 S 6 1 0 1 2 10 1.04 .53 1.59 300 .10 1 s 34
nloo 2.59 5 10 3 1 2 6 10 1.88 15 445 .32 .96 .72 .75 2 12 10
nloo 2.59 7 4 3 2 2 7 10 1.88 120 260 1.00 3.00 66 .33 2 9 13
- nlr 2.59 W74 1.52 .86 .10 2 8 30
nloo 2.72 3 5 2 1 1 4 10 2,08 4,67 9.34 2.%5 ] 3 12 5
nloo 2.7 12 7 1 1 1 3 10 .36 .76 60 .23 2 12 20
1 2.97 4 6 2 0 1 3 10 2,34 100 200 1,02 2,04 1.35 . 2 9 13
1 3.0 8 6 3 4 2 9 12 2.08 180 1260 1.36 272 1.2 .10 3 8 n
nloo 3.13 4 6 2 1 3 6 10 1.56 2% .87 1.62 .10 2 12 14
nloo 3.21 200 600 .48 .96 1.20 .10 2 9 8
I .22 6 4 0 1 1 2 10 3.3 .35 .70 1.24 .10 3.5 6 a6
nloo 3.23 14 7 1 1 1 3 10 1.03 2.06 60 2 2 12 20
nloo .23 1.22 2.44 .82 .10 2 14 4
nloo 3.32 10 6 0 3 1 4 10 .94 69 1.37 1.26 .10 4 8 16
nloo 3.4 7 7 2 2 1 s 10 1.00 100 1000 2.02 4,04 1.98 2 2 12 20
nloo 3.39 4 7 3 0 1 4 15 3,13 1.98 3.96 .82 .66 2 8 a2
: 3.49 6 6 o 2 3 5 6 1. 80 160 1,67 3.34 1.90 .10 2 9 7
nloo 3.52 1.95 3,90 .82 .10 2 14 “
nloo 3.57 4 6 a’ 4 (] 8 12 100 200 .69 1.15 54 .10 2 8 46
nloo 3.67 4 6 3 4 2 9 12 2.34 180 720 2.10 6.30 1.2 .10 3.5 8 7
1 3.74 6 6 2 [ 2 4 10 1.67 .56 1.68 .70 .10 2 ) 12
L. nloo 3.74 9 6 2 1 0 3 5 125 500 3.66 .10 2.5 10 20
2 nlr 3.84 117 2,34 1.40 .33 4 12 5
alr 4.08 6 6 1 1 1 3 18 .89 1.78 4.00 10 2 3 2
nloo 4.14 6 6 2 1 1 4 18 2.67 .10 2 3 2
nloo 4.33 10 7 2 3 1 6 8 100 400 T 2,13 2.50 .10 3 10 8
nloo 4.34 7 5.5 2 1 2 5 9 1.25 100 1100 .87 1.74 .15 .10 3 10 18
nloo 4,65 15 6 2 0 2 4 10 1.67 12 1625 1.67 5.01 1.33 .10 2 8 20
nloo 4.74 .81 1.62 1.9 .33 4 12 7
nlr 5.03 8 6 2 0 1 3 12 .13 200 1800 .69 1.60 2,31 .10 1 16 10
& nloo 6.14 8 7 3 0 1 4 15 3.13 A5 .90 .82 «66 2 8 a2
= 1 5.16 8 6 2 2 2 6 12 1.56 7 1.42 .24 .10 2 8 46
nloo s.27 10 6 3 3 1 7 8 1,67 200 1800 .69 1.14 1.65 .10 2 16 1
nlr 5.52 6 8.5 1 1 1 3 13 2.19 240 1200 .80 1.60 .68 .10 2 12 17
nloo 5.61 4 6 2 1 0 3 12 2.08 200 200 1.12 4,48 .76 .10 2 12 23
nloo 5.63 6 6 1 1 1 3 10 1.00 1.70 3.40 3.08 .10 2 10 2
nloo 5.90 5 6 2 2 2 6 12 200 600 1.94 3.88 1.29 .10 2 8 46
- nloo 142,73 142,73 142,73 142.T3 142,73 142.73 142,73 103.87 78.62 78.62 166.81 166.81 174,69 174,69  174.69 174,69 174,69
Y 552.08 552,08 552.08 552,08 552,08  552.08 552,08 406,74 325.87 325,87 621.68 621.68 652,81 652,81 652,81 652,81 652,81
¥2 277.00 257.00 79.00 62,00 50.00 194,00 453,00 55.73 3035.00 14840.00 57.20 124,65 70.04 14,11 120,50 506,00 912,00
x4, 2123,00 1624,00  185.00 144,00 84,00 1036.00 5149.00 115.92 492575.00 16638950.00 92,02 438,32 138.94 7,27 7.7 5252.00  24302,00
X4 970,70 881.11  275.95 207.22  176.39  661.77 1568.36 197.70  12082.50 6280050 184.12 404,14 235,99 40,14  395.26 1698.33  3B1.52
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INDEXED YIELD DATA FOR QUANTITATIVE DISCRETE AND QUALITATIVE DATA.

APPENDIX TABLE G,

of
Grimm-919 919-Vernal

Type

Grass Seed Alfalfa
M

Se

Planted
Common

Seed

Ladac
Av, 1,45

Av, 2.46

Av, 1,81

Ranger Ladac-Ranger

Av, 2,99

Grimm 919
Av, 3,20 Av, 4,24 v, 5,27

Av, 3,69

Not Used
Av, 3.2

3.87

Used

A

Not Used

A

Used

A

ing

Fall

Time of Plowing
S

Spring
Av 6 _Av, 4,0

Av, 3.4

4

Av
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Cuttings
Sprinkle

Flood

Type of Irrigation

Winter
Free of
Livestock
A 4

Livestock
Av, 3.09

Carried
2,02 Av, 3,56

Av

Av, 3,40

Fall Irzigation

Performed Not Performed Performed Not Performed

3.23

Not Applied

Applied

3

Not Applied

Applied

Av, 3.71

INDEXED YIELD DATA AND QUANTITATIVE DISCRETE AND QUALITATIVE DATA. (Continued)

Drilled

Av, 2,74

3,63

APPENDIX TABLE G,
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35.21 139.48
96.13 556.68

174.69
652.81

23.63
90.84

146.92
544.83
170.55

100.47
389.37

74.22
263.44
174.69
652.81

96.13
387.72

78.56
265.09
174.69
652.81

67.91
258.90

106.78
393.91
174.69
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APPENDIX TABLE H. PERCENT IN BLOOM AT TIME OF CUTTING BY CULTURAL AND TENURE GROUP BASED
ON THIRDS OF TOTAL SAMPLE.

Operator Classification ) Indian Non-Indian Renter Non~-Indian Owner-Oper.
Yield Group Low Med. High Low Med. High Low Med. High
Average .66 .34 .66 .40 .22 .20 .15 .10
.75 .75 .66 .50 .10 .10 .25 .10
.75 .10 .50 .33 .10 .25 - 10
.50 .10 .50 .33 .10 .10 .10
.50 .66 .10 .10 .10 .10 .10
1.00 .10 ' .10 .25 .10
.10 .10 .25 .10
1.00 .10 .10 .10
=75 .10 .10
.33 .10 .10
.10 .10
.10 .10
.10
x12 4.60 1.71 .66 1.60 .86 1.78 1.80 1.10
Xi 3.63 1.03 .44 .76 .24 . .74 .33 .10
Xi, 6.97 2.44 4.68
Xi 5.10 1.00 1.17

-Sg-—




APPENDIX TABLE I. YEARS TRACT FARMED BY OPERATOR BY CULTURAL AND TENURE GROUP BASED ON
THIRDS OF TOTAL SAMPLE

Operator Classification Indian Non-Indian Renter Non-Indian Owner-Oper.
Yield Group Low Med. High Low Med. High Low Med. High
Average : 9.86 31.00 42.00 11.50 10.75 12.78 14.67 24.18
15 13 42 2 20 3 5 28
15 27 7 5 4 20 28
4 46 7 7 4 14 8
9 42 30 11 5 8 18
6 27 _ 10 20 20
14 - © 30 4. 10
& , 34 16 46
10 20 17
15 7 23
4 22
46 46
12
< Xigp 69 155 42 46 43 115 176 266
=Xi 815 5,507 1,764 1,002 595 2,547 4,082 7,990
. EEXi 266 89 ' 557

E££xi2 8,086 : 1,597 : 14,619

- g9 -




APPENDIX TABLE J.

- 67 -

FACTOR USAGE BY CULTURAL GROUP.

Years Tract

% in Bloom at Farmed by
Time of Cutting Operator
Operator Classification I allnI I ‘allnIi
Average .54 .18 20.46 16.15

.75 .10 15 3
.75 .50 15 2
.50 .10 4 4
.50 .10 9 4
1.00 .50 6 7
.10 .10 14 5
1.00 .50 6 7
.75 .10 13 10
.10 .10 27 30
.10 .10 46 34
.66 .75 42 - 10
.10 .33 27 15
.66 .10 42 30
.25 ’ 5

.25 20

.10 14

.10 8

.25 20

.10 4

.10 16

.25 20

.10 7

.10 4

.10 46

.10 12

.10 20

.33 ‘5

.10 28

.10 28

.10 8

.10 18

.10 20

.33 7

.10 - 10
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APPENDIX TABLE J. FACTOR USAGE BY CULTURAL GROUP. (Cont.)

Years Tract

% in Bloom at Farmed by
Time of Cutting Operator
Operator Classification I allnI I : - allnI
Average .54 .18 20.46 16.15
.10 46
.10 11
.10 17
.10 23
.10 22
.10 46
Xi 6.97 7.14 266 646
xi2 5.10 2.17 8,086 16,216
X12 14.11 912
Xi 7.27 24,302
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