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ABSTRACT

The Manitoba escarpment is an area characterized by ero-
sion and decreased agricultural productivity. The Turtle
River Watershed Conservation District has the authority and
responsibility to control and maintain the productive land
base along the east side of Riding Mountain National Park.
The subescarpment region of the Turtle River watershed is a
unique region in terms of physiography, geology, and land
use. The Turtle River Watershed Conservation District Board
may develop and evaluate conservation techniques specifical-
ly for the subescarpment region.

The primary objective of this study is to evaluate the
environmental effectiveness, social acceptance, and economic
feasibility of various remedial soil-water management tech-
nigues for the subescarpment of the Turtle River watershed.
Forty-three farmers in the subescarpment region were inter-
viewed to obtain data concerning prevalent farming practices
and attitudes. The environmental effectiveness of each soil
conservation technique was determined through a literature
search. Social acceptability and economic feasibility data
regarding the techniques were analyzed by computer programs.

Upon analyzing the data, the various cultural practices

could be listed, in descending order of their probability of



being incorporated into the subescarpment region, as fol-
lows:
1. minimum use of summerfallow;
2. adequate fertilizer application;
. maximizatidn of forages;
. grassed waterways;

. woody vegetation along streams;

3

4

5

6. shelterbelts;
7. cover Ccrops:;

8. contour tillage; and
9

. zero tillage.

Many recommendations were directed at improving public
awareness concerning the on-farm benefits of the various
cultural practices. These recommendations were developed to
stimulate erosion control in the subescarpment region of the

Turtle River watershed.

- iii -



ACKNOWLEDGEMENTS

The author is especially grateful to the farmers who have
contributed their time in the completion of the interview
qguestionnaires. This study would not have been possible
without their assistance.

The guidance of my committee members Dr., Herb Schellen-
berg, Dr. Robert Newbury, Mr. Crawford Jenkins, and Mr. Doug
Kozusko has proven extremely valuable during this study. I
would also like to express my appreciation to external advi-
sors Mr. Rae Josephson and Mr. Phillip Weiss for their as-
sistance.

A special thanks is extended to the faculty and staff of
the Natural Resources Institute for their direction and as-
surance during the study.

Financial and technical support from the Turtle River
Watershed Conservation District Board is acknowledged with
gratitude.

I would like to thank all the other people who have had

an active part in the preparation of this report.

- iv -



CONTENTS

ABSTRACT . . L] L] . . 3 [ . L] . . . L]

ACKNOWLEDGEMENTS . . ¢ ¢« ¢ « o o« o &

Chapter

I.

II.

III.

INTRODUCTION . . . « o o « « &

Preamble . . . . . . .
Glossary of Terms and Llst of
Problem Statement . . . . .
Research Objectives .

Methods . . . . . .
Delimitations . . .

3 L]
. .
. .

REVIEW OF RELATED LITERATURE .

Soil Erosion Problems . . .
Soil Susceptibility . . .

Abbreviations

Slope Steepness, Length and

Land Use &« & « o« & « o &

Soil-Water Management Techniques . .
Elimination of Bare Summerfallow
Adequate Fertilizer Application
Cover Crops and Strip Cropping
Contour Farming and Terracing

Grassed Waterways . . . .
Maximum Use of Forages .
Windbreaks . . . . .

Woody Vegetation Along Watercour e

.

. . . . . .
. . L] L] . .
L] . . . . .

. ] . . . .

Configuration

. . . . . 3

e e e ¢ ® ® o o o
® e o o o e e o o

ses

Social Acceptability of Soil-Water

Management Technigues

Economic Feasibility of Soil-Water

Management Techniques

Integration of Management Plan

METHODS L] . . . . . . . . . . L]

Resource Inventory . . . . .
Data Collection . . . . .
Sampllng the Populatlon .
Interview Questionnaire .
Data Processing and Analysis
Social Data « « « &« o« + &
Economic Data « + « + .+ &

Components

¢« ® & o o e o
® ® e ° e e o
e & s o & » o
* e e & & o
s o s * o e 0
s & o o & s o

s ® & o o e

* o o o e @

e 8 e & e e e s * s e o

* o e & e »

ii

iv

;

* e e @ ® ® * © o e e s o

» ® e o @& ¢ o

[

W~ 0TWwH



Development of Recommendations . . . . . .

Iv. RESULTS OF THE RESOURCE INVENTORY . . . . . .

Subunit Map Development . . . . o o s e
Land Use and Demographlc Varlables o o e
Geologic Characteristics . . . . .

Results of the Mapping of Soil Er051on Areas

Soil-Water Management Problems . . . . . .
V. RESULTS OF SOCIAL AND ECONOMIC ANALYSES . . .

Social AnalysSisS + & v ¢ ¢ o ¢ o o 6 e e
Economic Analysis . « ¢« ¢« ¢« o ¢ o o o o
Chapter Summary .« « « « o ¢ o o o o s o o

VI. CONCLUSIONS AND RECOMMENDATIONS . . . . « .+ &

Conclusions . . . . « o e s
Conclusions Regardlng Publlc Attltudes
and Other Concerns . . . . . .
Technique-Specific Conclusions
Subunit-Specific Conclusions .
Recommendations . . .
Recommendations Regardlng Publlc
Attitudes and Other Concerns
Technique-Specific Recommendations
Subunit-Specific Recommendations .
Further Studies . . . ¢« « ¢« « « « « .

BI BLI OGRAPHY . . . . . . . . . . . . . . . . . L] .

- vi —

108
110
111
111

111
114

115

115
1le
118
119

121



Table

LIST OF TABLES

Page

Use of land and total number of census farms
in the R.M. of McCreary for 1971, 1976, 1981l......51

Percentage of land in specific uses in the R.M.,
of McCreary (1971, 1976, 198l1), for each subunit
and the entire study area...cceeesecscesscsscnsessesd

Percentage of farms classified by size (hectares)
for the R.M. of McCreary (1971, 1976, 1981),
each subunit and the entire study area...cecece...54

Percentage of farm operators in each age group
for the R.M. of McCreary (1981), each subunit,
and the entire study @red@..ceeeescesssescesasssessdd

Economic (dollars) and classification results
for the farms within subunit oOnE...ceeveesoosessall3’

Economic (dollars) and classification results
for the farms within subunit tWoO...eeeeceoeeoesssl04

- vii -



8.

9.
10.
11.
12.
13.
14.
15.
16.

LIST OF FIGURES

Page

Location of subescarpment regioN...cececesesescessl

Illustrative description of data processing
flow chart in budget simulatioN...eeeceesssscesss3d?

Profile cross-sections within the study area.....45

Location of changes in slope for various
profile cross-sections within the study area.....46

General boundaries in soil capability for
agriculture within the study area....cceeeeeeee..47

Location of subunits within the study area.......49

Location of identified areas of erosion on
1981 photos..."l‘...'..'....l.'..l..'....ll.".lsz

Gully erosion in subunit thre€......c.ceceeeoeess.64
Erosion along edge of summerfallow field.........64
Erosion of summerfallow field in subunit two.....65
Erosion of summerfallow field in subunit three...65
Salinization Of SOil..uiesececvscnesecscsneeensassbb
Gully erosion on boundary of subunit one.........66
Overgrazing and erosion in subunit three.........67
Pollution of ditch due to manure pile.iieeeeesessb67

Beaver dam under bridge in subunit three.........68

- viii -



Graph
1.

10.

11.

12.

13.

LIST OF GRAPHS

Page

Frequency with which soil erosion control
methods are practiced within each subunit..........79

Frequency of codage groups for each erosion
control method practiced within each subunit.......82

Percentage of farmers by codage group within
each Subunit..‘......IICI..D.I.'.ll'...'lll.l....l.82

Frequency of codon groups for each erosion
control method practiced within each subunit.......83

Percentage of farmers by codon group within
each subunit...’.......‘..'.l.........l...l........84

Frequency of codgss groups for each erosion
control method practiced within each subunit.......84

Percentage of farmers by codgss group within
each Subunit...l.....'.I.OIQ...I...O...CCIOOOOQOQQOBS

Frequency of codfming groups for each erosion
control method practiced within each subunit.......86

Percentage of farmers by codfming group within
each subunit........!.‘-....'..Ql......!.....Il.ll.87

Frequency of responses to neighbor question for
each erosion control method practiced within
each subunit.'ll..COOO.'..I0..0.......!..0!.."..!O87

Percentage of responses to neighbor question
within each subunit....ll..lD.0.....'..'0.0000.....88

Frequency of responses to pressure question for
each erosion control method practiced within each
Subunit‘.....I.II.0....0‘..0‘...'..I.....l.l......lag

Percentage of responses to pressure question
within each Subunit...l‘.'....0..........'........'89



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Frequency of responses to genuse guestion for
each erosion control method practiced within
each Subunit....l..l.....l...0.‘............‘...l.'go

Percentage of responses to genuse question within
each subunit-...‘....ll.I..I..l..............'..'..go

Frequency of specific education levels for each
erosion control method practiced within each
subunit.....‘."....0.'....0.....‘Q......Ql...'....gz

Percentage of farmers with specific education
levels within each subunit..ieeieerieececenrececeaeesd

Frequency of responses to treat question for each
erosion control method practiced within each
subunit........t...........0...'.0...'...“.......‘93

Percentage of responses to treat question within
each Subunit....‘.'l..'.O.Il'...........'O...I..Illg3

Frequency of responses to soiler question for
each erosion control method practiced within
each subunit..‘..‘...I....itll..-l‘.'.'....'.l.....94

Percentage of responses to soiler question
within each Subunit......'..l.'...000000.00.0000'0094

Frequency of responses to family question for
each erosion control method practiced within
each Subunit......‘C.....l......'..‘..‘.‘.'.'......96

Percentage of resporses to family gquestion
within each subunitt...lI..‘O.'...'...l.'..l...0..'96

Frequency of farmers by subunit that would use
the soil erosion control methods if specific
incentives Were providedtbo.....tl.'I...IO.....'...97

Frequency of farmers by subunit that are aware
of government assistance programs for each
erosion control method..ieveeerveseoesssosesaneeasall0

Frequency of farmers by subunit that participate
in the government assistance programs for each
erosion control method...veeeesecsoesnenocnnennssasl00



LIST OF APPENDICES

Appendix

A Introductory letter and accompanying map

B Questionnaire

c Example of budgetary output

- xi -



Chapter I

INTRODUCTION

1.1 PREAMBLE

The Turtle River Watershed Conservation District Board
(T.R.W.C.D.B.) is concerned with the maintenance of a pro-
ductive land base by controlling wind and water erosion.

The Board also recognizes that the Turtle River watershed is
contributing to the siltation problem of Dauphin Lake.

The siltation is being caused by erosion in the watershed
and is leading to an increased turbidity load in Lake Dau-
phin (Manitoba Water Commission, 1973:6). The increased
turbidity is leading to decreased fisheries production and
increased algae growth (Manitoba Water Commission, 1973:6).
These effects are consequently damaging recreational oppor-
tunities for local residents and tourists as weli as the
winter commercial fishing industry on Dauphin Lake (Penner,
1982:1).

The T.R.W.C.D.B. is presently developing a management
plan that may solve ithese resource problems. This practicum
presents guidelines that may be incorporated into a manage-
ment plan for the subescarpment region of the Turtle River

watershed (Figure 1).
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The T.R.W.C.D.B. has considered a variety of soil-water
management techniques to alleviate soil erosion and increase
agricultural productivity. To appropriately apply soil-wa-
ter management techniques, the Board must recognize that the
Turtle River watershed (T.R.w.) consists of areas with spe-
cific physiographic characteristics. The most appropriate
techniques can then be integrated into a management plan for
the subescarpment region.

Such a management plan must consist of agricultural tech-
nigues which are applicable in terms of environmental effec-
tiveness, social acceptability, and economic feasibility to
be useful to the individual farm operator and the public in
general. This study evaluates these three feasibilities
thus will be useful in the development of management plans
for not only the T.R.W.C.D.B. but for other agencies that

manage soil and water resources.

1.2 GLOSSARY OF TERMS AND LIST OF ABBREVIATIONS

Adequate fertilizer application- is a soil erosion control
technigque which employs the use of fertilizer to stimulate
initial and subsequent growth of seedlings. This stimulated
growth provides a healthy vegetative cover early in the
cropping year which is essential to reduce runoff and thus

erosion.

Escarpment region- is a narrow region of the Turtle River
watershed ranging between 360 and 600 meters (1200 and 2000
ft.) above sea level (A.S.L.).

_3_.



Lowland region- includes the area in the Turtle River wat-

ershed below the 300 meter (1000 ft.) A.S.L. contour.

Protected area- refers to an area that has been designated
to be managed primarily for its beneficial effects for re-

source conservation.

Returns to all labor and management- is an indication of the
returns to the farm operator's labor and management, assum-
ing that the farm operator supplied all the labor required
in the operation of the enterprise (Longmuir et al.,
1978:34). The term indicates the returns to an enterprise
assuming all labor and management costs are zero. Stated
another way, the term indicates the returns when all costs

except labor and management are considered.

Subescarpment region- is a physiographic region of the Tur-
tle River watershed that is located between the 300 meter
and 360 meter (1000 and 1200 ft.) contours (A.S.L.). 1In
this study, the subescarpment will be defined as the tran-
sition zone between the escarpment and lowland regions en-
compassing land from the 1000 foot (300 m) (A.S.L.) contour
interval, west to the eastern boundary of Riding Mountain
National Park (Figure 1). The subescarpment region is the

study area.

S.A.S.- refers to Statistical Analysis System, a computer

software system for data analysis.



Soil-water management plan- 1is a program of action
involving recommendations to decrease erosion and increase
agricultural productivity. This plan will incorporate a va-

riety of soil-water management techniques.

Soil-water management techniques- are methods of accomplish-
ing a reduction in soil and water related problems such as
erosion and sedimentation. These techniques will be ana-
lyzed as to their environmental effectiveness, social ac-

ceptability, and economic feasibility.

T.R.W.C.D.B. or Board- refers to the Turtle River Watershed

Conservation District Board.

T.R.w.- refers to the Turtle River watershed.

1.3 PROBLEM STATEMENT

Carlyle (1980:255) notes that the Manitoba escarpment is
an area comprised of severe environmental problems caused by
a combination of adverse physical characteristics and inap-
propriate land use. One such environmental problem, soil
erosion, is evident on the slopes of Riding Mountain Nation-
al Park (Carlyle, 1980:261). Conservation practices intend-
ed to reduce water erosion depend largely upon agricultural
land use (Water Resources Division, 1977:14).

Most agricultural development in the T.R.W.C.D. has oc-
curred in the lowland region, but in the last 30 years there

has been an encroachment into the subescarpment and parts of



the escarpment region (Water Resources Branch, 1979:3). The
predominant steep slope and sandy-loam soil make this region
highly vulnerable to erosion when land is cleared or culti-
vated improperly.

Proper soil-water management technigues can reduce soil
erosion and consequently improve agricultural productivity
if appropriately applied to the physiographic characteris-
tics of the land. The T.R.W.C.D.B. may have to recommend
different techniques for the subescarpment than for adjacent
regions because of the unique combination of slope, soil,
and geology in the subescarpment.

With the encroachment of agriculture into the subescarp-
ment there is a need to analyze management techniques in
terms of environmental effectiveness, social acceptance, and
economic feasibility.

It should be noted, however, that the subescarpment is
not the only area of soil erosion or decreased agricultural
productivity. Both the escarpment region and the lowland
region represent other areas requiring erosion control im-
plementations. More emphasis will be placed on the subes-
carpment region, however, because of its unique physiograph-

ic characteristics.



1.4 RESEARCH OBJECTIVES

The primary purpose of this research is to evaluate the
environmental effectiveness, social acceptability, and eco-
nomic feasibility of soil-water management techniques in the
subescarpment of the Turtle River watershed. The results of
the evaluation may then be integrated into a district man-
agement plan. Specific objectives of this study are:

1. to describe and assess the nature and extent of
soil-water management problems in the subescarpment;

2. to evaluate remedial agricultural techniques in
terms of their environmental effecfiveness, social accep-
tance, and economic feasibility; and

" 3. to incorporate these remedial measures into a set of
management guidelines to be used in the development of a
management plan for the subescarpment of the Turtle River

watershed.

1.5 METHODS

A review of related literature (Chapter 1I) provides a
thorough understanding of the processes of erosion and a de-
tailed description of the techniques effective in reducing
erosion.

The parameters of major soil-water management problems in
the subescarpment were determined by means of a resource in-
ventory and are presented in Chapter IV. A subunit map, de-

picting areas with similar physiographic characteristics of



slope and agriculture capability, was developed. Informa-
tion related to land use and soil-water management techni-
qgues, that arebpotentially useful to alleviate erosion, was
obtained. Geologic and demographic data were gathered and
interpreted regarding their impact and influence on the
study. Areas affected by soil erosion were identified by
air-photo interpretation and ground truthing and were demar-
cated on a map. A literature search was performed to obtain
information regarding effects and influences of specific
soil-water management techniques.,

Environmental and socio-economic feasibility analyses
concerning the potential soil-water management techniques
and general attitudes to conservation were performed. So-
cial and economic data were gathered by personal interviews
with p{ivate landowners,

Social data were interpreted by a S.A.S. program. Eco-
nomic data were analyzed by a Budgetary Crop Simulator pro-
gram (computer program). This model represents an efficient
vehicle for providing economic indicators of specific farm
enterprise operations.

Specific soil-water management techniques were then re-
commended (Chapter VI) to stimulate the development of pro-
jects and incentive programs that may reduce erosion and in-
crease agricultural productivity. Further research areas

arising from this study are also presented in Chapter VI,



1.6 DELIMITATIONS

The author assumes that the placement of farm units from
subunit three to subunit two will not adversely affect the
data analysis.

Treatment of sheet and wind erosion are superficial be-
cause of the inherent difficulties of problem identifica-
tion. Major soil-water management problems are primarily
focused upon rill and gully erosion. Despite this emphasis
on the erosion aspects of soil-water management, other water
and land related concerns have been dealt with to some ex-
tent.

Zero tillage was not practiced in the study area, thus
economic data concerning this practice were extracted from

external (outside the study area) sources.



Chapter I1I

REVIEW OF RELATED LITERATURE

Literature concerning erosion has expanded considerably
in the last decade. The growing concern for erosion control
and the presently increasing awareness of the limited land
resource base is the probable cause for the extensive liter-
ature.

The understanding of erosion problems and processes gar-
nered by a thorough literature review is essential to apply
proper soil-water management techniques to specific areas

and situations.

2.1 SOIL EROSION PROBLEMS

Soil erosion occurs primarily by the action of wind and
water on inadequately protected soil surfaces (P.F.R.A.,
1982:45). The direct or on-site damages associated with
soil erosion include loss of valuable topsoil; organic deg-
radation; loss of soil structure and plant nutrients; re-
duced yield potential and crop quality; and clogged drains,
outlets and channels (Soil Conservation Committee, 1980).

Soil deterioration is occurring as a result of intensive
tillage, resulting in the loss of organic matter (Coote et

al., 1981:vi). Coote et al. (1981l:vi) also state that ex-
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cessive summerfallow seems to be the chief cause of soil
fertility loss and structure deterioration. The Soil Con-
servation Committee (1980) concludes that soil erosion from
agricultural land is associated with inadequate cropping
systems and soil management techniques (such as summerfal-
low) which often are not synonymous with soil conservation.

The United States has responded to the problem of soil
erosion through an intensive program of farm conservation
planning which has been underway for 40 years (P.F.R.A.,
1982:45), 1In Canada, however, soil erosion has not been as
well recognized by researchers and farmers (Agricultural In-
stitute of Canada, 1980 in P.F.R.A., 1982:45). Most prov-
inces have extensive areas affected by erosion (Coote,
1980:12). In Manitoba, approximately 1.8 million hectares
(4.5 million acres) of land are subject to wind and water
erosion (Slevinsky, 1984:1). The Soil Conservation Commit-
tee (1980) states that, in Manitoba, the most severe erosion
occurred on the rolling topography of the subescarpment.

There is an apparent agreement in the literature that
soil erosion is a problem in Manitoba (subescarpment areas)
and Canada as well as the United States. The understanding
of the individual processes of erosion is necessary to iden-
tify problem parameters.,

Soil erosion by wind can occur when soil is dry, finely
aggregated, loose and unvegetated (Soil Conservation Commit-

tee, 1980). The P.F.R.A. (1982:54) states that wind erosion

_11_



is not uniform on uneven topography (such as in the subes-
carpment of the T.R.W.C.D.). Although of some significance,
wind erosion does not appear to be a major problem in the
subescarpment of the T.R.W.C.D. (Water Resources Branch,
1979:27). |

Erosion by water is widespread and is a frequently recog-
nized manifestation of soil degradation (Coote et al.,
1981:6). The primary factors determining the extent, rate,
and type of soil erosion by water can be categorized into

three broad groups.

2.1.1 Soil Susceptibility

Coote et al. (1981:6) define soil susceptibility as the
soil's resistance to disaggregation by raindrops. Smith and
Wishmeir (1962) in P.F.R.A. (1982:57) state that soil sus-
ceptibility is governed by soil characteristics such as in-
filtration, permeability, and texture. Soils in the subes-
carpment region vary in texture from sandy loam to silty
clay thus allow for good drainage (Water Resources Branch,
1979:9). The intense rainfall in the subescarpment often
exceeds the infiltration rate however, thus resulting in ru-
noff (P.F.R.A., 1982:57). 1In general, soil high in silt
(much like the T.R.W. subescarpment soils) is very erodible
(Wischemeier and Mannering, 1969 in P.F.R.A., 1982:57). The
resistance of soil to detachment and transport by water is
greatly influenced by slope steepness, length, and configu-

ration.
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2.1.2 Slope Steepness, Length and Configuration

The subescarpment region of the T.R.w. is characterized
by numerous alluvial fans and well defined stream channels
at moderate gradients (Water Resources Branch, 1979:9).
Sheet, rill, and gully erosion are soil erosion processes
that represent a very serious detriment to the maintenance
of soil fertility and productivity (Seecharan, 1980:19).
Such erosion is evident on rolling topography where slope
steepness, length, and configuration play an important role.
Doug Kozusko (Personal Communication, 1982) states that rill
and gully erosion are evident in the T.R.W.C.D. subescarp-

ment region. Land use also influences soil erosion.

2.1.3 Land Use

Inappropriate land use practices on the Manitoba escarp-
ment and subescarpment have exacerbated soil erosion prob-
lems (Carlyle, 1980:257). Agricultural development has en-
croached into the subescarpment and parts of the escarpment
regions of the T.R.W.C.D. (Water Resources Branch,
1979:10).

Land clearing on slopes causes increased erosion and
flooding (Manitoba Department of Mines, Natural Resources
and Environment (M.D.M.N.R. and E.), no date). Increased
clearing promotes an increase in loss of vegetative cover
and residue and an increase in the frozen layers of the soil

profile, which in turn increases soil susceptibility to ero-
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sion (Coote et al., 1981:6). The erosion and flooding in-
duce farmers to clear more land (M.D.M.N.R. and E., no

date). The cyclical process can be altered via the imple-
mentation of appropriate conservation programs and soil-wa-

ter management techniques (M.D.M.N.R. and E., no date).

2.2 SOIL-WATER MANAGEMENT TECHNIQUES

The major inputs required to prevent or reduce soil ero-
sion are proper land use and appropriate cultural techniques
(Manitoba Institute of Agrologists, 1980:45). Specific
techniques will be dealt with individually with regard to
their characteristics and environmental effectiveness. One
cultural technique that may be useful to reduce erosion is

the elimination of bare summerfallow.

2.2.1 Elimination of Bare Summerfallow

The Manitoba Department of Mines, Resources and Environ-
mental Management (M.D.M.R., and E.M.), (1974:13) states that
reduced summerfallow reduces water eroding effects while de-
creasing the rate of decomposition of soil organic matter.
Eliminating summerfallow also decreases the accumulation of
salts at or near the soil surface (M.D.M.R.and E.M.,
1974:21). '

Many types of conservation tillage farming systems, in-

cluding zero tillage and minimum tillage, retain mulch that

can reduce erosion and consequently increase agricultural

_14_



productivity (Unger and McCalla, 1980 in P.F.R.A., 1982:59).
Seecharan (1980:49) states that fallowing enhances the
breakdown of organic matter and the conversion of organic
nitrogen to nitrate which can be used by plants. Repeated
fallowing, however, will deplete the organic matter content
to a level where, even after fallowing, nitrogen supplies
are inadeqguate to meet the needs of the crop thus resulting
in reduced yields (Seecharan, 1980:49).

Where summerfallowing is necessary, soils should be
tilled shallowly and as infrequently as possible because
tillage brings salts to the surface (M,D.M.R. and E.M.,
1977:21).

Although conservation tillage reduces soil erosion and
increases water infiltration, a higher level of management
skill is required as compared to conventional tillage be-
cause tillage equipment adjustment and weed control are more
difficult (P.F.R.A., 1982:60).

Reduction of summerfallowing to coincide with increased

fertilizer usage is often recommended (Seecharan, 1980:49).

2.2.2 Adequate Fertilizer Application

The use of fertilizers involves a high cash outlay but
the returns in terms of benefits from the increased crop
yields compensate for the additional cost (Seecharan,

1980:49).

_15_



The Manitoba Institute of Agrologists (1980:45) states
that a significant proportion of high intensity rainfall in
Manitoba occurs early in the growing season. Fertilizers
permit an early establishment of vegetation in the spring
which retards erosion and reduces runoff during a critical
period. The Manitoba Institute of Agrologists (1980:45)
notes that, fertilizer application, in addition to large in-
creases in yield, reduced runoff by 90% and reduced soil
losses by more than 90% during a three-year test on oats in
Manitoba. On wheat plots the runoff was reduced by 15% and
soil loss by 40% (Manitoba Institute of Agrologists,
1980:45).

Other cultural practices that may be incorporated into

most farm operations are cover crops and strip cropping.

2.2.3 Cover Crops and Strip Cropping

Cover crops add fibre and improve the physical condition
of the soil while protecting the soil from erosion
(P.F.R.A., 1982:16). The M.D.M.R. and E.M. (1977:59) and
the P.,F.R.A. (1982:61) state that fall rye or spring grains
seeded into erodible soils during August or September reduce
both wind and water erosion. Seecharan (1980:79) notes that
retention of crop residues serves to reduce runoff and water
erosion.

The M.D.M.R. and E.M. (1977:17) notes that strip cropping

is the process of retaining strips of wind-resistant crop,
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arranged at right angles to prevailing winds, to reduce wind
velocity at the soil surface and the distance travelled by
wind across exposed soil. Strip cropping is very useful on
sloping lands to prevent water and wind erosion while in-
creasing water infiltration (P.F.R.A., 1982:61).

Two cultural practices that may be as useful (as cover
crops and strip cropping) on sloping lands are contour farm-

ing and terracing.

2.2.4 Contour Farming and Terracing

Seecharan (1980:82) recommends that tilling of the soil
across slopes (contour farming) and especially in strips
(strip cropping) should be encouraged to reduce erosion on
sloping land. Contour farming is a simple technique requir-
ing only a little extra time from the farmer while often re-
sulting in increased yields.

Terraces are effective erosion controls but are expensive
to construct, require maintenance, and have a limited life
expectancy (Mitchell, 1980 in P.F.R.A., 1982:62). P.F.R.A.
(1982:62) states that terraces have a limited application on
steeply sloping silty soils such as the Pembina escarpment
and Riding Mountain subescarpment in Manitoba.

Another soil-water management technigue that may be im-
portant in the development of a soil-water management plan

is grassed waterways.
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2.2.5 Grassed Waterways

Grassed waterways are broad, shallow grass-lined channels
designed to conduct runoff away from farmland while result-
ing in minimal erosion (P.F.R.A., 1982:62). The M.D.M.R.
and E.M. (1977:13) states that grass or other vegetation re-
duces the velocity of water thus inhibiting the effective-
ness of erosive power and ultimately preventing gully forma-
tion. The Manitoba Institute of Agrologists (1980:44)
recommends that the burning of vegetation in waterways
should be discouraged.

Another erosion control technique that maintains a vege-

tative cover on the land is the use of forages.

2.2.6 Maximum Use of Forages

Good vegetative cover such as forage on the land is the
most permanent and effective way to control wind erosion
(Agricultural Research Service, 1972:4). The M.D.M.N.R. and
E. (no date) notes that the establishment of forage crops
not only deters soil erosion but also enhances productivity
of the land. Forage crops planted in rotation with other
crops will help to improve soil structure (Upper Thames Riv-
er Conservation Authority, Spring 1981). P.F.R.A., (1982:78)
notes that the inclusion of annual or perennial forages in
the cropping sequence is one activity that will maintain the
indigenous and active pool of organic matter content at as

high a level as economically and practically feasible,
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P.F.R.A. (1982:79) states that for significant benefits
to soil tilth, organic matter, and reduced nitrogen ferti-
lizer requirements, a rotation involving one-third of the
farm in forage-cropped for six years is usually required.
Although this type of rotation technology offers excellent
erosion control and increased agricultural productivity, it
is seldom economically feasible unless a farmer is engaged
in a livestock enterprise (P.F.R.A., 1982:79).

A common technique which also offers excellent erosion
control and increased agriculture productivity is the main-

tenance of windbreaks.

2.2.7 Windbreaks

The most common wind barrier is shelterbelts, which con-
sist of plantings of trees and shrubs (Agricultural Research
Service, 1972:13).

Windbreaks help to reduce wind erosion by lowering the
windspeed to their leeward side and by reducing field width.
(P.F.R.A., 1982:62). Windbreaks reduce soil erosion and
stress to crops and have been shown to increase crop yields
(Upper Thames River Conservation Authority, Fall 1981).
Vegetative wind barriers such as shelterbelts are designed
to reduce the force of the wind in specific locations and in
doing so often provide the following:

1. erosion control by decreasing the velocity of the
wind at field level;

2. improved crop yield and guality;
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3. catchment of snow to reduce drifting problems; and
4, aesthetic value. (Ontario Ministry of Natural Re-
sources, no date:24).

The P.F.R.A. (1982:62) notes that the effectiveness of
these barriers is influenced by the wind velocity and direc-
tion as well as the shape, height, width, and porosity of
the windbreak. The close spacing required and the variabil-
ity in wind direction necessitates many fields to be sur-
rounded by barriers. This method of erosion control is con-

sequently gquite objectionable where large equipment is used.

2.2.8 Woody Vegetation Along Watercourses

Vegetation offsets the effects of topography and soil on
water erosion by absorbing the impact of rainfall and reduc-
ing the velocity of runoff (P.F.R.A., 1982:58). Vegetative
strips along a drain or watercourse have the following ad-
vantages:

1. they serve as effective filters of sediment and nut-
rients;

2. they decrease the velocity of water, helping to pre-
vent rill and gully erosion; and

3. they prevent cultivation up to the edge of the
stream bank, a practice which weakens the top of the bank
and contributes to bank failure (Ontario Ministry of Natural
Resources, 1982:6). The last advantage is especially pro-

nounced if the vegetative buffer zone is woody in nature.
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Buffer strips are narrow bands of vegetated land adjacent
to a watercourse (Upper Thames River Conservation Authority,
Fall 1981:1). 1If the buffer strip is higher than the adja-
cent areas, it will act as a barrier offering resistance and
slowing the force of water which helps to settle out some of
the sediment before it reaches the stream or ditch (Upper
Thames River Conservation Authority, Fall 1981:1). A well-
vegetated buffer strip (especially when composed of woody
vegetation) will protect ditch and steam banks from slumping
or eroding thus preventing the formation of gullies.

The development of woody vegetation and controlled cattle
access were two soil erosion control methods used success-
fully to stabilize the banks along the Thorndale watercourse
(Upper Thames River Conservation Authority, Spring 1983:4).
This stream bank’stabilization was part of a demonstration
program to promote and illustrate acceptable means of con-
trolling erosion and sedimentation along watercourses in the
Thames River Basin (Upper Thames River Conservation Authori-
ty, Spring 1983:4).

Many other erosion control measures are available to the
farmer but will not be discussed in detail. Some other ero-
sion control measures are as follows:

1. waterway gradient control structures;

2, land acquisition and conversion programs;
3. limited grazing;

4, establishing "protected areas"; and

5

. block tree planting.
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The soil-water management techniques discussed above will
be regarded as environmentally effective because of general
agreements in the literature concerning their favorable
characteristics, environmental impact, and applicability.

As these techniques are environmentally effective, they will
be considered to be technically sound in terms of reducing
the physical impact of erosion.

Social and economic parameter determination will, how-
ever, require a greater degree of data originality because
they are more prone to change from area to area and time to

time.

2.3 SOCIAL ACCEPTABILITY OF SOIL-WATER MANAGEMENT
TECHNIQUES

The Soil Conservation Committee (1980) notes that, while
most of the technology to reduce soil loss is known, social
and political obstacles are recognized as the major problems
of erosion control methods. Because soil nutrient and or-
ganic matter losses and associated soil structure deteriora-
tion are often not highly visible processes, assessing cur-
rent awareness of existing and potential soil erosion
problems within the agricultural community is very important
(Soil Conservation Committee, 1980).

Christensen and Norris (1983:15) note that the adoption
of proper management practices by farmers has been hampered
by differences in attitudes between public officials and

farmers concerning what factors influence decisions. Chris-

_22_



tensen and Norris (1983:15) also note that personal values
and beliefs, neighborhood and social pressures, and tradi-
tibns all have an important effect on a farmer's decision to
adopt specific conservation practices. Christensen and Nor-
ris (1983:17) list other factors that influence farmer atti-
tudes:

1. personal characteristics such as age, number of
years on current farm, education, and farming experience;

2. institutional characteristics such as the size of
farm, type of farm; and land tenure characteristics;

3. physical characteristics of the farm such as land
topography, amount of soil erosion, and practices currently
used; and

4. economic characteristics such as'economic earning,
technical and financial assistance, perceived and real pro-

fitablity of practices.

These characteristics should be determined when evaluating
social acceptance because of their imporfance in identifying
perception differences.

Many farmers hesitate to admit that there is any rela-
tionship between their land and the erosion problem, even
though they admit that erosion is a problem. Other farmers
may be hesitant to recognize erosion problems thus do not
install appropriate ameliorative measures (Christensen et
al., 1983:15). Perceptions of risk related to income levels

and farm yields, effectiveness, costs, benefits and need for
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soil-water management techniques will greatly influence a
farmer's choice of a practice. Christensen and Norris
(1983:16) state that these differing perceptions can be at-
tributed to information about and experience with individual
technigues and practices.

Different studies have produced different results regard-
ing the farmer's attitude toward the best soil-water manage-
ment technique (Christensen and Norris, 1983:16). Most of
these studies utilized farmer questionnaires.

P.F.R.A, (1982:114) notes that there is an urgent need to
develop effective means of transferring soil conservation
technology to individual farmers and conservation groups.
The P.F.R.A. (1982:115) also notes that the provision of fi-
nancial and material assistance for individual farmers to
implement specific approved conservation practices over a
period of time is required. One way to encourage such gov-
ernment programs is to illustrate the economic feasibility

of certain soil-water management techniques.

2.4 ECONOMIC FEASIBILITY OF SOIL-WATER MANAGEMENT
TECHNIQUES

Soil deterioration is, to a large extent, a reflection
of the economics of agriculture. Farmers are often forced
to watch their land deteriorate because of economic pres-
sures and limitations (Simpson-Lewis et al., 1983:253). The

Planning Branch of the Treasury Board Secretariat (1982:10)
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notes that recommendations of soil-water management techni-
gues should be based on the general ability of crops and
forages to maximize long-term farm incomes while meeting
conservation needs. The M.D.M.R. and E.M. (1977:38) defines
a viable farm as one that has sufficieﬁt resources to give
the operator a reasonable return for his investment and la-
bor. The M.D.M.R. and E.M. (1977:38) also states that an
important criterion in determining whether a farm is viable
is the management ability of the operator which is almost
impossible to measure.

Operator age is a very important indicator because, for
an older operator, resource production can decline for the
following reasons:

l. the less efficient manner in which resources are
combined; and

2. the decrease in productivity of labor (M.D.M.R. and
E.M., 1977:38).

The M.D.M.R, and E.M. (1977:77) also states that the old-
er farmer will tolerate a lower income (and save for retire-
ment) to avoid the additional debt and uncertainty required
to improve or expand his farm.

The M.D.M.R., and E.M. (1977:38) further notes that the
identification of uneconomical farm units is useful because
farms below the poverty level do not have the capital to use
their resources most effectively. This is apparent because

the areas with the greatest concentration of small farms
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also have the greatest poverty and erosion problems
(M.D.M.R, and E.M., 1977:39). 1If a farm unit yields a net
return of less than $3,750.00 (national poverty level), it
is considered not economically viable (M.D.M.R. and E.M.,
1974:38). The M.D.M.R. and E.M. (1977:39) has determined
that the minimum farm size required to provide a net of
$3,750.00 is between 85 hectares (210 acres) and 154 hec-
tares (380 acres). Ideally a pure grain farm should be at
least 202 hectares (500 acres), a mixed farm should be 146
hectares (360 acres), and a livestock farm should be 162
hectares (400 acres) (M.D.M.R. and E.M.,, 1977:39).

In the development of any management plan the primary ob-
jective usually is optimal resource usage. The objective of
optimal resource usage is to maximize the difference between
benefits and costs (Krueger and Mitchell, 1977:16).

P.F.R.A. (1982:97) states that comparisons of revenues and
costs indicate optimal production practices. One such meth-
od of determining or comparing revenues and costs is by us-
ing a benefit-cost analysis (Planning Branch of the Treasury
Board Secretariat, 1982:1).

According to the P.F.R.A, (1982:49) the total cost of

erosion consists of:
1. the cost of increased technological inputs;
2. increased power requirements; and
3. 15 percent loss (average) in potential yields that

cannot be recovered by technological inputs.
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The P.F.R.A. (1982:101) lists several costs, associated with
the implementation of soil-water management techniques:

1. public costs such as research, extension services,
capital projects, grants, and administration;

2. the benefits foregone that may have been realized if
money was spent elsewhere;

3. short-term reductions in production; and

4, private costs of adopting conservation practices.

The P.F.R.A. (1982:101) lumps benefits into the following
four large groups: decreased soil salinity; decreased ero-
sion; increase in available plant nitrogen; and consequent
increase in production.

Seecharan (1980:58) states that benefits from conserva-
tion practices can result not only in increased crop yields
but also increased incomes. He (1980:58) also notes that,
by reorganization of resources, a profit-maximizing farm
could increase average farm net revenue by 18 percent from
pre-development conditions.

Based on this fact, effective farm planning and farm man-
agement research necessitates the development of individual
enterprise or on-farm analysis (Longmuir et al., 1978:i).
Such analyses usually involve one of two processes:

1. detailed documentation and receipts of records; or
2. average price and cost information together with

physical input requirements.
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Because both processes are very time consuming, computer
programs have been developed to facilitate data processing
and analysis (Longmuir et al., 1978:1).

Various computer programs have been developed to simulate
cropping enterprises with given inputs. These programs pro-
vide economic indicators of specific cropping systems.

One such computerized simulation model, SOILEC (SOIL con-
servation EConomics), simulates the soil loss and economic
outcomes over a one-year (short-term) or a 50-year (long-
term) planning horizon (Elevard et al., 1983:387). The mod-
el is guite complex in that it produces a present net value
figure (in terms of net income) for a specific management
system. In doing so, it incorporates user-specified dis-
counting rates, inflation, management variables, technology
parameters (of the management systems), site characteris-
tics, and other economic information (Elevard et al.,
1983:388). The detailed data requirements restrict the ap-
plicability and practicality of this program but the program
has proven useful to the policy-making clientele.

One model, indigenous to the University of Manitoba, is
called the Budgetary Crop Production Simulator. The model
was developed by the Department of Agricultural Economics
and Farm Management to assist the farm manager in determin-
ing the cost/benefit ratio of alternative cropping patterns
or machinery investments (Longmuir et al., 1978:1). This

Budgetary Crop Production Simulation program enables farm
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managers and policy makers to determine the costs and ben-
efits of alternative cropping patterns (Longmuir et al.,

1978:3).

2.5 INTEGRATION OF MANAGEMENT PLAN COMPONENTS

The resources of people, land, and water are so interre-
lated that the manipulétion of any one directly or indirect-
ly affects another (M.D.M.R. and E.M., 1977:10). Proper
planning of soil use and land management are so interrelated
as to be inseparable (Runka, 1980:20). For improved soil
conservation at the farm level there is a need to document
socio-economic aspects of soil erosion control measures
(Soil Conservation Committee, 1980:28).

A multi-disciplinary resource study investigating the
physical and socio-economic base of the Whitemud Watershed
Conservation District incorporated the following three phas-
es:

1. comprehensive inventory of the resource problems;

2. concentration on specific problems and definition of
alternative solutions; and

3. preparation a development plan to optimize the so-
cial and economic benefits to the watershed public (M.D.M.R.
and E.M., 1974:22).

A detailed management plan will involve specific farm
recommendations as each farm must apply specific soil-water

management techniques differently (P.F.R.A., no date). For



this reason, broad generalizations suitable for the entire
T.R.w. subescarpment will be given,

Many studies have been done on soil erosion, yet there is
an apparent lack of information on the appropriate applica-
tion of remedial soil-water management techniques within es-
carpment and subescarpment regions.

Several observations may be noted as follows:

1. literature on soil erosion is extensive;

2. a need exists to analyze social acceptance and eco-
nomic feasibility of specific soil-water management techni-
gues;

3. the technology concerning ameliorative soil-water
management techniques exists. The literature provides thor-
ough information concerning the environmental effectiveness
of specific soil-water management teghniques, thus a litera-
ture review provides adequate data concerning environmental
implications of each technique;

4, sociological and demographic data concerning soil
erosion vary from area to area and need to be identified via
farm surveys. For this reason field research entailing the
completion of questionnaires by individual farm operators is
essential to provide the necessary data;

'5. economic data on soil erosion are complex. Economic
feasibility is thus simplified by concentrating on an on-
farm analysis. Many economic feasibility studies have been

based on small units. This study evaluates economic consid-



erations for the entire subescarpment. This generalization
is apparently more useful for management plans., The Budget-
ary Crop Simulator program developed by the University of
Manitoba will adequately provide economic indicators of var-
ious farming enterprise systems; and

6. a need remains to further document the extent and
degree of soil erosion problems (Soil Conservation Commit-

tee, 1980:28).
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Chapter III
METHODS

3.1 RESOURCE INVENTORY

The first phase of the study involved a resource descrip-
tion and analysis of the study area. A subunit map, depict-
ing areas with similar physiographic characteristics of
slope and agricultural capability, was developed and is pre-
sented in Chapter IV. Three subunits were delineated.
Farmers were classed, according to the location of the ma-
jority of their land, as belonging to one of the three subu--
nits. Subunit one had 21 farmers, two had 18 farmers and
three had 4 farmers. Farmers in subunit three will be cat-
egorized with those in two because:

1. subunit three is too poorly represented to be ana-
lyzed properly;

2. analysis of the remaining subunits will be facili-
tated, as both now have almost equal numbers; and

3. those farmers in subunit three had much of their
land in subunit two.

Information concerning present and past characteristics
of land use and demographic variables was obtained. Trends

were noted and possible implications examined.
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Geologic data pertinent to the study area were obtained
from literary sources.

Panchromatic air photos (1981, scale=1:15,840) of the
study area were interpreted, and evident soil erosion areas
were mapped. As sheet erosion is very difficult to distin-
guish on panchromatic air photos at this scale, evidences of
rill and gully erosion were the only physical detriments in-
terpreted. Ground inspection was performed to illustrate
present parameters of soil-water management problems.

The resource inventory, presented in Chapter IV, provides
the necessary information to define and describe the major
soil-water management problems within the subescarpment of
the Turtle River watershed. Information regarding the envi-
ronmental effectiveness of different soil-water management
techniques may be found in Chapter II. Data concerning the
social acceptability and economic implications of possible
ameliorative techniques were obtained through gquestion-

naires.

3.2 DATA COLLECTION

3.2.1 Sampling the Population

The population sampled was the farming secfor of the su-
bescarpment of the Turtle River watershed. Prior to con-
tacting the specific farm operators, an introductory letter
and accompanying map (Appendix A) were mailed out to all

residents in the study area. Residents were then contacted
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in person and, if possible, an interview occurred at that
time or was scheduled for some future date.

The study area is occupied by 130 farmers, 15 (12%) of
which owned small holdings (50 acres or less) thus were not
included in the sample population. Attempts were made to‘
contact the 115 remaining farmers but 23 (20%) could not be
contacted or located. Thirty-three (36%) of the 92 contact-
ed farm operators could not be interviewed because they were
too busy.

Forty-three questionnaires were completed. Several in-
terviews consisted of double or triple interviews where the
opinions and farming practices of 2 or 3 farmers were incor-
porated in one questionnaire. In summary then, 43 (37%)
completed questionnaires represent 59 (51%) opinions and

farm practices of a possible 115 farms.

3.2.2 Interview Questionnaire

Questionnaires are usually postal surveys which are
mailed out to a very large sample size (Berdie and Anderson,
1974:18). Some of the advantages of postal guestionnaires
over interviews are:

1. establishing contact when people are not home;
2, larger numbers of people can be contacted;
3. respondents can take as long as they want to answer

the qguestions;
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4, less bias in that the respondent has no desire to
please the interviewer; and

5. there is uniform question presentation (Berdie and
Anderson, 1974:19).

Some of the advantages of interviews over questionnaires
are the following:

1. reliability and validity of respondent identifica-
tion are not questionable;

2. better response rate compared to postal questionnar-
ies;

3. interviewer can describe and explain questions when
necessary; and ‘

4, interviews are more personal (Berdie and Anderson,
1974:19).

The author has chosen a variation of the two techniques
to extract the benefits of both while foregoing many disad-
vantages.

The questionnaire (Appendix B) was read to the respondent
in a stuctured interview. When a question was not under-
stood, it was explained and clarified. Responses to this

type of interview are recorded exactly as stated.
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3.3 DATA PROCESSING AND ANALYSIS

3.3.1 Social Data

Social data, pages 1 through 5 of the qguestionnaire, were
incorporated into S.A.S. programs to obtain information con-
cerning:

1. present soil erosion control methods utilized;

2. which, if any, demographic and personal variables
influence whether certain soil-water management techniques
are implemented;

3. whether the farmer's perception of his neighbors'
opinions influences the farmer's practices;

4., which conservation techniques the farmers would use
if specific incentives were provided; and

5. awareness and participation of government assistance

programs.

These data were used to determine which factors influenced
farmers' practices and attitudes. The social data were ex-
amined for the whole population and for each subunit to de-

termine if any trends or relationships were evident.

3.3.2 Economic Data

Pages 6 through 32 of the questionnaire provide the nec—
essary data required for the Budgetary Crop Simulator pro-
gram developed by the Department of Agricultural Economics,
University of Manitoba. The model summarized in Figure 2 is

the basis for this computer program.
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Average Retail Price Data - Producer Supplied Physical Data

-Machinery prices
-Fertilizer prices
-Chemical prices
~Fuel prices

-Tillage practices by field

-Crops grown by field

-Crop yields

-Machine inventory by type,
Year, and Size

Estimate of variable, fixed
and total machinery cost by
field

Estimate of costs and returns
by field '

Summary of costs and returns
by field for the total farm
and an average per acre

Figure 2

Illustrative description of data processing
flow chart in budget simulation

Source: Longmuir et al. (1978:4)
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The model is designed to compute the total costs (both fixed
and variable) and the gross returns of particular farming
enterprises, thereby determining associated net returns.

The cost estimates are derived from the machinery inventory,
the land inventory, the specific management and cultural
practices, and the price data associated with a particular
year of production (Longmuir et al., 1978:47).

The expected or given value of yield return for that year
produces a value of gross returns. An example output of the
Budgetary Crop Simulator program is given in Appendix C. As
may be noted in Appendix C, a total cost/benefit summary and
a total cost breakdown per acre and per field are generated.
Variations in inputs simulate different farm enterprises.
With each variance in input is a corresponding change in
output. This model provides a tool to analyze the economic
implications of various adjustments in cropping practices.
Economic data were based on 1982 farming practices, yields,
and prices. Data from the 43 interviews were entered, and
budgetary summaries were produced.

The economic indicator subsequently used in this study
was the average of net returns accruing to farm operator la-
bor and management. This is calculated by subtracting oper-
ating costs, depreciation, and returns to investment from
gross returns., Rea Josephson (Personal Communication, 1983)
notes that the value given by this average represents the
most appropriate indicator of the long-run economic feasi-

bility of a specific farming enterprise.
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The analysis of the economic indicators first involved
the classification of farms according to dominant cultural
practices used. Farming enterprises were grouped as fol-
lows:

1., Forage farms if approximately 30% of total produc-
tive agricultural land was in forage;

2. Minimum-£fallow farms if approximately 80% of total
productive agricultural land was in annual crop, and minimum
fallow was practiced on this land. These farms usually had
very little land in summerfallow. They were usually operat-
ed in conjunction with adequate fertilizer application, thus
a fertilizer farm was not examined:

3. Cover-crop (other than forage) farms if approximate-
ly 30% of all aﬁnual Crops were cCover Ccrops;

4, Composite farms if two or more of the above erosion
control techniques contributed to a notable extent in the
cultural practices of the enterprise but to a lesser degree
than noted in the specific farm types;

5. Zero-tillage farms if approximately 30% of the farm
was zero tilled and much of the remaining land was utilized
by practicing other conservation techniques. No farms of
this type were found in the study area, thus economic data
pertaining to external farms (outside the study area) were
used for economic comparisons. The percentage figures of
30% and 80% were used to determine farming enterprise groups
because these figures represented natural (obvious) bounda-

ries and 30% is used in the literature (P.F.R.A., 1982:79):
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6. Conventional-tillage farms if no appreciable
determination of dominant cultural practices was noted.
Such farms often practiced varying degrees of specific ero-
sion control methods but only to a limited extent. The
analysis of these farms could then be based on representa-
tive economic indicators.

Economic data are given on a per—-field basis, but farm
economic indicators are based on total farm operations be-
cause fields require rotation, and farming costs and ben-
efits depend largely on the association of soil-water man-
agement techniques with other cultural practices.

No zero-tillage farm enterprises were sampled in the
study area thus budgetary data for zero-till farms outside
the study area were obtained and used as comparisons.
Grassed waterways, contour tillage, wooded vegetation along
streams, and shelterbelts are conservation techniques that
could not be analyzed by the Budgetary Crop Simulator pro-
gram because they did not represent cropping practices that
would substantially affect a farm enterprise's operation.

Data from the 43 interview questionnaires were entered
into the computer and budgetary summaries were outputed.
Average farm-budget indicators were calculated for:

1. the entire sample population;

2. subunit one; and

3. subunit two.
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Comparisons of the economic indicators were performed to
note general differences among the farming groups within and

between the two subunits,.

3.4 DEVELOPMENT OF RECOMMENDATIONS

The development of ameliorative soil-water management
guidelines or recommendations for the subescarpment of the
T.R.w. proceeded as follows:

1., formulation of conclusions and recommendations based
on predominant public attitudes and other concerns;

2, priorization and listing of the associated conclu-
sions and recommendations specific to each management tech-
nique;

3. listing of conclusions and recommendations with spe-
cific reference to each subunit; and

4, delineation of possible research areas, topics, and
problems for future study.

A description and analysis of a resource inventory based
on past and present, physical, and demographic characteris-
tics is necessary to provide a thorough understanding of the
resource problems in the study area.

A structured interview questionnaire is appropriate for
determining social acceptability and economic feasibility
because it combines the benefits of both an interview and a

guestionnaire.

_41_



Processing by S.A.S. provides a good graphical illustra-
tion of social acceptability trends. The Budgetary Crop

Simulator program represents an appropriate and efficient

method of providing economic indicators of farming enter-

prises.
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Chapter IV

RESULTS OF THE RESOURCE INVENTORY

A management plan may be considered a consolidation of a
series of smaller plans, each dealing with identified man-
agement objectives. Many management plans consist of three
phases:

1. a resource description and analysis;

2. a description of expected goals and objectives; and

3. an analysis of these goals and objectives to produce
a set of directions and guidelines or recommendations.

This chapter, constituting the resource description and
analysis of the study area, consists of the fo}lowing five
sections:

1. the development of a subunit map;

2., an evaluation of land use and demographic character-
istics;

3. a general description of geologic characteristics of
the study area;

4., a mapping of past soil erosion areas; and

5. a desc}iption of present soil-water management prob-

lems.

These sections will provide the necessary components to de-
scribe the major soil-water management problems and issues
in the subescarpment of the Turtle River watershed.

_43_



4.1 SUBUNIT MAP DEVELOPMENT

The study area was separated into subunits which were
based on correlative relationships between slopes and agri-
cultural capability. Profiles were developed for various
cross-sections of the study area. Empirical data concerning
elevations were obtained for these cross-sections.

Profiles were drawn and slopes calculated to produce Fig-
ure 3. Elevation data pertaining to profile 1 were obtained
from a map developed by the Department of Public Works
(1951). Elevation data pertaining to profiles 2 through 5
were obtained from a map developed by the Water Development
Branch (no date). As shown in Figure 3, slopes were cat-
egorized into groupings. These specific demarcations were
based on changes in general slope for each profile. This
method was considered appropriate to compensate for any pos-
sible misrepresentative profiles or parts of profiles.

The changes in slope were plotted on the profile sections
in the study area and are shown in Figure 4. These categor-
ized groupings of slopes were incorporated with differences
in soil capability for agriculture. Figure 5 illustrates

the boundaries of the major soil capability classifications.
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Profile cross-sections within the study area
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Location of changes in slope for various
profile cross-sections within the study area
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Iegend

Class Description

" 1—no limitations

2—mpderate limitations
3—mod. severe limitations
4—severe limitations

Subclass
i—flooding inundation
x—conmposite limitations

w—excess water
s—soil limitations

t—adverse topography
P— stoniness

Percentage
7—70% of all limitations

3—30% of all limitations
SCALE=1:199,130

Figure 5
General boundaries in soil capability
for agriculture within the study area

Source: Soil Research Institute (1967)
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Figure 6 illustrates the three subunits of the study
area. Subunit boundaries were determined by combining the
changes in slopes of selected profiles (Figure 4) and dis-
tribution of various classes of soil capability for agricul-
ture.

Subunit one is represented by profile slopes of 0.7% to
1% with soil capability for agriculture categorized largely
as a class 3 with moderately severe limitations due to ex-
cess water and stoniness.

Subunit two has profile slopes of 1.2% to 4%. Soil capa-
bility for agriculture in subunit two varies considerably
but may be generally classed as 2 thus having moderate limi-
tations. Specific limitations would include excess water,
flooding, soil limitations (low permeability, low natural
fertility, low moisture-holding capacity, and salinity), and
adverse topography. In general, then, subunit two has a
steeper slope, more adverse topography, and is more prone to
excessive moisture than subunit one.

Subunit three is represented by only one slope measure-
ment of 6.4%. The soil's capability for agriculture may be
classed predominantly as 3 with some 4 (severe limitations).
Subunit three is specifically limited for agriculture by

soil limitations and adverse topography.

._48_



LEGEND

1 -susuniT 1
D —SUBUNIT 2
3-suBuniT 3

SCALE=1:199,130

Figure 6
Location of subunits within the study area
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4.2 LAND USE AND DEMOGRAPHIC VARIABLES

A census of agricultural data for the Rural Municipality
of McCreary was used to evaluate land use and demographic
variables because most of the farmers in the study area (74%
or 32 of 43) were located in this R.M.. According to Table
1l the following trends may be noted concerning land use from
1971 to 1981:

1. the area of cropped land has increased;

2. the area of land in pasture has increased;

3. the area of land in summerfallow has been quite
variable for the three census years;

4. the area in woodland has decreased; and

5. the total number of census farms has shown a steady
decline.

These trends imply that the farming population is slowly
declining while woodland is being removed for uses such as
annual crops and pasture. The implication of these types of
land use changes is that an increasing amount of land is be-
ing cleared for more intensive agriculture use. This shift
in land use may be detrimental to the land if the land
cleared is susceptible to erosion and/or the agricultural
practices are not conservation-oriented.

One may compare these census data to land use data ob-
tained from the study area. Table 2 illustrates the per-
centage of land in specific agricultural use for the R.M. of
McCreary (1971, 1976, 1981), for each subunit and the entire

study area.
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Table 1

R.M. of McCreary for 1971, 1976,

Use of land and total number of census farms in the

1981

—————————— - T~ o o Soe St Doty S e e e G T T o o il i Mt s W o S —— ————

Total area
of farmland
in hectares

Improved

Summer-

fallow

Source: Statistics Canada, 1973, 1978, 1983.
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Table 2

Percentage of land in specific uses in the R.M of

Source: Statistics Canada, 1973, 1978, 1983.

McCreary (1971, 1976, 1981), for each

subunit and the entire study area

———————
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It is apparent that the study area data illustrate similar
trends to the agricultural census data.

Table 3 compares census data for the the R.M. of McCreary
(1971, 1976, 1981) to the study area data concerning the
percentage of farms in specific size categories. The pur-
pose of this table is to determine if and where the study
area sample population misrepresents the entire municipali-
ty. According to Table 3, smaller-sized holdings may be un-
der-represented and larger-sized holdings over-represented
by the sample population. This observation is evident for
the individual subunits also.

One explanation may be that many smaller farmers consid-
ered themselves too small or inconsequential to be examined
on an economic basis. Perhaps the study area does indeed
consist of a higher percentage of larger farms and a lower
percentage of smaller farmers as compared to the R.M. of
McCreary as a whole. Many explanations are possible but if
this observation is truly indicative of the characteristics
of the sample population, thus rendering the sample misre-
presentative, then it will be accepted as a limitation of
the study.

Table 4 illustrates the percentage of total farmers in
each age group in the R.M. of McCreary (1981), subunit 1,
subunit 2, and the entire study area. The sample population
appears to represent most age groups relatively well. Age
groups 15-19 and 20-24 are not represented but this may be

due to the small sample size (only 43).
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Table 3

Percentage of farms classified by size (hectares) for the

R.M. of McCreary (1971, 1976, 1981), each

Source: Statistics Canada, 1973, 1978,

subunit and the entire study area
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Table 4

Percentage of farm operators in each age group for

the R.M. of McCreary (1981), each subunit,

and the entire study area

One

Two

Both

Source: Statistics Canada, 1983.
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The specific subunits and the study area as a whole tend
to represent the R.M. of McCreary when considering the per-
centage of operators in each age grouping and the percentage
of land in specific agricultural land uses. As illustrated
in Table 3, however, the sample population apparently under-
represents the small farms and over-represents the larger
farms of the R.M, of McCreary.

Upon an inter-subunit analysis, two generalizations be-
come apparent. First, in subunit one, a larger percentage
of annual crops and summerfallow are found as compared to
subunit two. Second, subunit two illustrates a significant-
ly higher percentage of woodland as compared to subunit one.
These generalizations may be indicative of the agricultural

limitations within the study area.

4.3 GEOLOGIC CHARACTERISTICS

A better understanding of the limitations imposed upon
soil capability for agriculture will be facilitated if gen-
eral geologic parameters are known,

The T.R.W.C.D. is underlain by various shales, sand-
stones, and evaporites of the Cretaceous and Jurassic peri-
ods. Ehrlich et al. (1958:21) describe the geology of the
escarpment region as befng composed of intermixed end mo-
raines, eskers, glacial outwashes, and lacustrine deposits.

The portion of the T.R.W.C.D. within the Riding Mountain Na-

tional Park (R.M.N.P.) 1is characterized by a very irregular
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topography caused by the intermixture of these deposits with
their varied physical forms. The steeper part of R.M.N.P,
is deeply incised by numerous ravines which cut through the
surface deposits and into the shale bedrock (Ehrlich et al.,
1958:20).

The lowland region is composed of a variety of surface
deposits but the greatest portion of the area consists of
smooth ground moraine. Ehrlich et al. (1958:21) note that
the surface of these till deposits was reworked in the shal-
low waters of glacial Lake Agassiz, and most of the area is
presently very stony.

Moving west from the lowland region to R.M.N.P., various
beach ridges are encountered. The 1000-foot (300-meter)
contour represents a major transition zone along the Manito-
ba escarpment consisting of various beaches and bars. 1In
general the subescarpment region (1000-foot (300-meter) con-
tour to the R.M.N.P. boundary) consists of numerous gravel
and sand beach ridges which lie across the direction of nat-
ural and artificial drainage.

A detailed geologic description of the subescarpment may
facilitate the analysis of the social and economic data by
providing a basis of reasoning to evaluate the results not-
ed.

Ehrlich et al. (1958:20) note that the basic unit in
most soil classification systems is the soil associate. A

soil associate consists of soils that are similar in physi-
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cal features and chemical composition as revealed by profile
characteristics. This similarity of profile features occurs
only within areas of similar vegetative cover, parent ma-
terial, relief, drainage, and age. A soil associate may be
defined as consisting of associated soils occurring in a
landscape pattern and developed from similar parent material
(Ehrlich et al., 1958:30).

Subunit one is largely composed of soil associations in
which the dominant soil is a Black Meadow. Black Meadow
soils are usually imperfectly drained and have an A horizon
which is thick, very dark, high in organic matter, friable,
and neutral to mildly alkaline in pH. Most of the soils in
subunit one are developed on lacustrine deposits and include
soils in the following associations:

1. Dauphin association (Dauphin clay-type soils) which
are often typed as Class II and noted for being gently slop-
ing, slightly stony, and require improvement in workability;

2. Lakeland association (clay-loam to till substrate)
which is often typed as Class III and noted as being suscep-
tible to wind and water erosion, prone to excessive salini-
ty, and limited in fertility thus requiring various conser-
vation techniques; and

3. Almasippi association (loamy fine sand to till sub-
strate) which also is often typed as a Class III soil (Ex-
perimental Farms Service, 1958). Some soils were developed

on thin lacustrine deposits over till. These soils are
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largely classed as belonging to the McCreary association
(very fine sandy-loam to clay-loam) which may be categorized
as a Class III soil. Subunit one, then, is composed of rel-
atively organic rich soils comprised largely of clay loamy
and till-type substrates.

Subunit two is composed dominantly of soil associations
in which most soil types are Alluvial in origin (Experimen-
tal Farms Service, 1958). These soils are considered quite
useful for agricultural productivity. Soils of this type
are usually classed as Class I, provided the land is gently
sloping (Erhlich et al., 1958:83). As noted in a previous
section, however, subunit two has a relatively significant
slope thus has soils typed as Class II due to topographical
limitations. Most soils in subunit two are developed on
slightly to moderately calcareous deposits. Most subunit
two soils may be found in the Edwards association thus are
largely silt-loam to silty clay-loam in texture. Some
soils, however, are found in the Edwards shale phase, conse-
guently have a lower potential for agriculture. Although
Class I and II soils (as found in subunit two) have the po-
tential for good productivity, effective conservation tech-
niques are essential to maintain the soil in good condition
and to control weeds, diseases, and insect pests (Ehrlich et
al,, 1958:83).

Most soils in subunit three are composed of soil associa-

tions in which the dominant soil is a Grey Wooded (Experi-
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mental Farms Service, 1958). Grey Wooded soils are devel-
oped under deciduous and coniferous forests and have an A
horizon that is very thin or absent, leached and dark grey,
platy, and slightly acidic. Subunit three soils are largely
developed on boulder till and consist of medium-textured
till of dominantly shale origin. The most common soil asso-
ciation is the Clarksville association which is composed of
very fine sandy-loam to clay-loam. Subunit three is some-
what broken up by sections of Unclassified type soils where
eroded channels and steep inclines comprise eroded slope
complexes (Experimental Farms Service, 1958). Generally
then, subunit three has poor topsoil, is largely comprised
of shale-type soils, has adverse topography, and is consid-
ered to be in Class III or IV for soil capability for agri-
culture. Major soil-water management problem areas, result-
ing partly from the above physiographic and geologic
limitations, were observed and are illustrated in a later
section. One method used to demarcate areas affected by
erosion is the interpretation of panchromatic air photo-
graphs. The next section illustrates some erosion problem
areas within the subescarpment region that were determined

via the interpretation of panchromatic air photographs.
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4,4 RESULTS OF THE MAPPING OF SOIL EROSION AREAS

The most recent coverage of the study area in panchromat-
'ic air photos was August, 1981. The photos interpreted were
obtained from the Air Photo Library, Department of Natural
Resources, in Winnipeg. The air photos used may be found in
air photo index 62J-99. All photos were 1:15,840 in scale
which was large enough to accurately delineate rill and gul-
ly erosion area boundaries by stereoscopic vision yet small
enough to provide a good overview of the study area.

Areas where erosion was evident were demarcated on Figure
7. These erosion areas were then ground-truthed to deter-
mine if erosion was still present. As shown in Figure 7,
some areas were cropped at the time of ground-truthing thus
erosion was not evident without soil profile examinations.
Other 1981 erosion areas were found in summerfallow but ero-
sion was not readily identifiable. Other areas marked on
Figure 7 in black were shown on the 1981 photos as eroded
areas and also illustrated evidences of erosion in the sum-
mer of 1983.

Appropriate timing is essential when identifying erosion
problem areas. The importance of timing was illustrated
during the field research when a specific summerfallow field
clearly demonstrated erosion problems prior to being worked

with a cultivator.
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After cultivation, this field appeared as many other summer-
fallow fields illustrating no appreciable erosion problems.
For this reason, ground-truthing was performed during the
field research. Major soil-water management problem areas

were observed and are noted in the next section.

4.5 SOIL-WATER MANAGEMENT PROBLEMS

Ground observations of the study area were performed to
define the parameters of soil-water management problems.
Photographic slides were taken of specific representative
problem areas. Several slides were then selected and repro-
duced in print form to provide a pictorial illustration of
these problem areas. These photographs are shown in Figures
8 through 16.

Figure 8 (SE 8-20-15W) depicts one of the major problems
in the subescarpment region: adverse topography. The steep
slope and rapid runoff common in subunit three resulted in
the formation of the gully in Figure 8. Erosion such as
this is augmented by continual compaction and disturbance of
the soil by livestock.

Sediment emanating from such sources ultimately reaches
watershed drains which result in their infilling. 1In some
cases, this sediment may even reach Dauphin Lake resulting
in various environmental detriments. This type of erosion
can be controlled by managed grazing systems and/or a

healthier vegetative cover on the area.
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Figure 9

Erosion along edge of summerfallow field



Figure 10

Erosion of summerfallow field in subunit two

Figure 11

Erosion of summmerfallow field in subunit three



Figure 12

Salinization of soil

Figure 13

Gully erosion on boundary of subunit one



Figure 14

Overgrazing and erosion in subunit three

Pollution of ditch due to manure pile
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Figure 16

Beaver dam under bridge in subunit three

Figure 9 (NE 29-21-15W) is representative of a prevalent
problem in the T.R.W.C.D.: that being summerfallowing along
the edge of a field. Evidences of this erosional problem
are also found throughout the subescarpment region, particu-
larly subunit one. 1In this case, the field was apparently
seeded in a pedigree crop. For such fields it is recommend-
ed that a buffer zone should surround the crop to separate
the crop from contaminate seed sources. This example illus-
trates a situation in which the farmer has attempted to de-
vote as much field space as possible to the growing of this
specific crop. As is evident in the photo, this attitude

has resulted in rill and gully formation along the field's



edge. Despite the gentle slope in the area, erosion has oc-
curred resulting in loss of topsoil from the field.

Farmers have, in the past, been able to move some of the
eroded material seen in the ditch back onto the field with
farm machinery. Although this practice replaces some of the
lost soil, much of the fertilizer and nutrients are washed
down stream. This temporary remedial practice also increas-
es a farmer's time and monetary input to constantly battle
natural processes.

Rills and gullies also develop on the edge of entirely
summerfallowed fields as illustrated in Figure 10 (NW
19-22-16W). This specific erosion problem was evident in
the 1981 photos. The gully that has formed has washed a
substantial amount of topsoil into the ditch (foreground).
This erosion was caused by a combination of three factors:

1. the lack of vegetative cover or stubble and mulch;
2. the steep slope of the area; and

3. excessive moisture levels.

These factors combined with the poor adhesive nature of the
soil (being a silty-loam) caused this field to be very sus-
ceptible to erosion regardless of the fact that it had been
tilled perpendicular to the slope:.(contour-tilled).

This erosion may have been inhibited or completely elimi-
nated if different cropping practices were utilized. Rem-
edial cropping practices might include:

l. zero-tillage or minimum-tillage systems;
2. continuous-cropping systems; and
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3. maximum use of forages.

Gully erosion as seen in Figure 10 removes valuable top-
soil by excavating the field, conseqguently increasing sedi-
ment load downstream and creating hazardous field conditions
necessary for the farmer to rectify. Appropriate cropping
practices may reduce or cushion the effects of this type of
erosion,

The causes of the erosion problem in Figure 11 (NE
8-20-15W) are similar to those noted in the description of
Figure 10. The gully in Figure 11 has affected the entire
length of the field. This field fortunately has a buffer
strip along the ditch (foreground) which has caught much of
the eroded topsoil. This buffer reduced the erosive power
of the runoff, consequently much of the eroded sediments
were deposited at the foot of the buffer zone. Other inher-
ent benefits of such buffer zones would be the reduction of
the influx of nutrients, fertilizers, and sediments down-
stream into drainage ditchs, streams, and lakes. The field
in Figure 11 was later cultivated several times to obliter-
ate most signs of erosion. This erosion may have been re-
duced if environmentally sound soil-water management techni-
gues were incorporated.

Another associated problem with excessive summerfallowing
(besides erosion) is the upwelling of salts to the surface
which is known as salinization. An example of the problem

of the salinization of topsoil is illustrated in Figure 12
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(SE 17-22-15W). This photo illustrates a prevalent concern
in the study area. The white low spot in the corner of this
field is less productive than the remainder of the field.
The whitish tone is saline soil that has formed from the up-
welling and gathering of salts at the soil's surface. This
salinization may be a result of excessive tillage and an ex-
cessively high water table which combine to bring salts to
the surface through enhanced capillary action. Most agri-
cultural crops are not highly tolerant of saline soils thus
agricultural productivity and consequently economic returns
are reduced,

Several techniques that might reduce such harmful effects
are:

1. reduced or zero tillage;

2. cover cropping; and

3. seeding with salt tolerant forages such as Slender
wheatgrass, Tall wheatgrass, and Russian wild rye.

Concerns with salinization should exist throughout the
entire T.R.W.C.D. because the effects on agricultural pro-
duction are often not so pronounced as in Figure 12 but
rather may be a ubiquitous reduction in productivity which
is not localized thus is difficult to recognize.

Figure 13 (NE 9-22-16W) illustrates some of the erosion
problems associated with livestock operations. Although the
slope is relatively gentle in this area, a large gully has
formed on this pasture as a result of the excessive traffic

by livestock.
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Although not shown clearly by the photo, cattle were
allowed to enter the drain to obtain drinking water. The
immediate slope between the pasture and the drain was dis-
turbed by the activity of the livestock. This has disrupted
vegetative cover, where most required, resulting in erosion.
Increased deterioration of vegetative cover due to cattle
trampling and grazing induced further erosion, which ulti-
mately continued to reach the present state depicted in the
photo.

This eroded gully has caused:

1. a loss of productive pasture, thus increasing the
stress placed on the remainder of the pasture; and

2. a displacement of soil from the pasture to the drain
where it may be washed further downstream, resulting in var-
ious negative consequences. Erosion of this type may have
been prevented by restricting cattle access to the Ogg
drain.

Two soil-water management problems are illustrated in
Figure 14 (NE 19-20-15W). First, to be noted is the condi-
tion of the pasture. Overgrazing is indicated by the poorly
developed vegetation. This lack of plant vigor may ulti-
mately permit runoff to excavate rills and gullies into the
unprotected soil. Second, cattle access, although control-
led, is permitted to the edge of the ditch (foreground)
which is used as a source of water., This practice is slowly

resulting in erosion.
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Another problem associated with allowing cattle to water
in drains and ditches is that of contamination. Various
diseases, insects, pests, minerals, pollutants, etc. may be
transported downstream by these drainage channels. Appro-
priate grazing systems and livestock management are reguired
to ensure such problems do not occur or do not become more
severe,

Figure 15 (SW 12-24-16W) illustrates one water-related
problem that the T.R.W.C.D. should consider as a serious en-
vironmental concern. Waste material (manure) has been
washed from a feed stock area into a water—-filled ditch
(foreground). Such pollutants may ultimately be washed
downstream to enter waters such as Dauphin Lake. These pol-
lutants may adversely affect the recreational opportunities
contingent upon Dauphin Lake. Satisfactory buffer zones be-
tween waste piles, or in this case manure piles, and private
or public drainage channels will inevitably prove very use-
ful in reducing possible harmful environmental consequences.

Figure 16 (NE 7-22-16W) illustrates one of the wildlife-
related problems common in the subescarpment of the
T.R.W.C.D.. Beavers have constructed a dam under this
bridge. The T.R.W.C.D.B. must hire a man with a backhoe to
remove this obstruction to alleviate the flooding problems
that have resulted upstream. Dynamiting has served as a so-
lution in other situations. Blockage of drains by beaver

dams is one wildlife-related problem associated with
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R.M.N.P. which the Board must deal with. The T.R.W.C.D.B.
may implement a soil-water management plan that solves most
cultural-related erosion problems, but this plan must not be
divorced from other influences such as wildlife.

The subescarpment region and the T.R.W.C.D. in general
exhibits many soil-water management problems. These prob-
lems may be summarized as follows:

1. erosion caused by - excessive slope
- excessive moisture
- excessive summerfallowing
- lack of buffer zones
- inappropriate livestock and
pasture management;
2, pollution; and

3. wildlife problems.

Other issues that have been noted in the subescarpment re-
gion are:

1. poor road construction;

2. flooding;

3. privately constructed access routes; and

4

. an excessively high water table.

This list is by no means exhaustive but merely represents
some of the major soil-water management concerns that the

Board should address.



Land use in the subescarpment region and the entire
T.R.W.C.D. has been shifting from woodland to more economi-
cally rewarding agricultural uses such as pasture and annual
crops.

Based specifically on slope characteristics and soil ca-
pability for agriculture, the subescarpment region may be
subdivided into three subunits. These subunits represent
varying degrees of the land's capability for specific agri-
cultural practices. The specific percentages of land in
different uses, geologic conditions, and the severity of the
various soil-water management problems vary among the three
subunits.

Although there are many types of soil-water management
problems in the subescarpment region of the T.R.w., this
study evaluates only those problems that are associated with
cultural practices. Chapter V evaluates the social accept-
ability and economic implications of these cultural practic-

es.
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Chapter V

RESULTS OF SOCIAL AND ECONOMIC ANALYSES

This chapter analyzes the social and economic data ob-
tained from the 43 qQuestionnaires. The social data were in-
corporated into various S.A.S. programs to determine the
frequency with which soil erosion control methods are prac-
ticed. These programs indicate if any of the demographic or
personal variables influenced the specific methods that were
practiced. S.A.S. programs predict which conservation prac-
tices would likely be used if specific incentives were pro-
vided. The programs also illustrate the farmer awareness of
andvparticipation in government assistance programs.

The results of the economic data provide indicators as to
the economic implications of various technigue-dominated
farm enterprises. - Both social and economic analyses are
presented first for the entire study area, then for the in-
dividual subunits. Various observations of comments and
opinions obtained in the questionnaire are noted and dis-
cussed.

The combination of these results enables the determina-
tion of which, if any, soil-water management techniques are
most likely to be accepted and incorporated by farmers of

the subescarpment of the Turtle River watershed.
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Social data, on pages one through five of the guestion-
naire, were analyzed using various S.A.S. programs. The
various computer symbols used in the development of these
Graphs accompany each Graph throughout the text. Category
boundaries for symbols (codage, codon, codgss, and codfming)
have been defined by analyzing their Cumulative Frequency
Distribution (C.F.D.). Such an analysis permits the deter-
mination of boundaries with approximately 33% of the farmers
classed into each category. For example, in codage groups
21-41, 42-57, and 58-75 approximately 33% of the sample pop-
ulation is represented by each group. This categorization
facilitates analysis between age groups.

Graph 1 illustrates the frequency of farmers (within each
subunit) that use each erosion control practice. Trends re-
lating to the computer symbols codage, codon, codgss,
codfming, neighbor, pressure, genuse, ed, treat, soiler, and
family have been developed to explain the results noted in
Graph 1. The symbols have been correlated against the vari-
ous erosion control practices to produce Graphs 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, and 22 (see page 82). The results
noted in these correlations may be explained by the results
observed in the symbols alone. Graphs 3, 5, 7, 9, 11, 13,
15, 17, 19, 21, and 23 (see page 82) illustrate the results
of each symbol, within each subunit, which explain relation-
ships noted in the correlations. 1In general, then, Graphs

2-23 illustrate and explain various relationships that may

..77._



be apparent between the soil erosion methods practiced and
various demographic and personal variables. Graph 24 (see
page 97) illustrates which eros;on practices would be used,
within each subunit, if various incentives were provided.

Graphs 25 and 26 (see page 100) respectively illustrate
the awareness and participation of farmers, within each su-
bunit, concerning government assistance programs pertaining
to the various erosion control practices.

A detailed analysis of the individual Graphs will provide
information concerning social and personal related correla-

tions and attitudes.

5.1 SOCIAL ANALYSIS

The general frequency of farmers that praétice erosion
control methods within the two subunits is illustrated in
Graph 1. The frequencies represented in subunit two are
relatively larger than those in subunit one. This observa-
tion is apparent for all erosion control techniques except
minimum use of summerfallow. As a generalization, more
farmers in subunit two practice erosion control methods as
compared to one,

As may be seen in Graph 1, zero tillage is not listed.
This is because no farmer in the study area practiced this
soil erosion control technique. Some of the reasons given

by the farmers for not implementing this technique are:
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GRAPH 1

FREQUENCY WITH WHICH SOIL EROSION CONTROL METHODS ARE PRACYICED WITHIR EACH SUBUNITY
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EC - derived from gquestion Bb of the questionnaire; refers
to the soil erosion control methods that are practiced in
the study area.

1. twenty-seven percent think that zero-tillage is too
expensive to experiment with;

2. thirty percent feel that the land is too wet and
heavy for zero tillage, thus would compact without tillage;

3. seventeen percent of the farmers do not believe in
zero-tillage systems;

4, ten percent of the farmers use manure and forage ro-
tation to maintain agricultural productivity, thus zero till
is not required; and

5. sixteen percent of the farmers are not sure that

zero tillage would work in the area.




The farmers who do not use the other soil erosion control
techniques gave the following reasons:
1. thirty percent do not use minimum fallow because:
~ they are not accustomed to this practice,

- summerfallowing is required to control weeds,

fallowing rests the land,

- minimum fallowing is thought unnecessary,

fallowing drys the land sufficiently to allow seeding;

2. sixty-five percent do not use contour tillage because
they think the slope is too low to warrant the extra labor

and money;

3. sixty-three percent do not use cover crops because:
- the market is too poor,
- they are not accustomed to specialty crops,

- improved varieties are required;

4, thirty-three percent do not use forages because of poor

markets;

5. fifty-one percent do not use grassed waterways because
the additional time and labor required in their construction

has not warranted such a practice;

6. forty-four percent do not plant woody vegetation along
streams because it has not been required or because natural

growth has been sufficient;
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7. twenty-three percent chose not to use adequate fertiliz-
er applications because they require too high an initial
capital outlay and it has not been feasible to grow addi-

tional grain when guotas have been so low;

8. fifty-eight percent chose not to use shelterbelts be-

cause natural ones are abundant and not desired;

9. seventy-eight percent do not use tile drainage because

it is too expensive.

In subunit two there is a larger frequency (as compared
to subunit one) of farmers in the age group 42-57 practicing
soil conservation techniques (Graph 2). This observation
may be explained by Graph 3 which indicates there is a larg-
er frequency of farmers in the age group 42-57 in subunit
two as compared to subunit one. Older farmers (58-75)
planted more shelterbelts than younger farmers. All planted
shelterbelts, however, were used around the farmyard as op-
posed to being used as field shelterbelts.

There are relatively more farmers in subunit one who have
been on their farms for 2-16 years that practice erosion
control techniques than those who have been on their farms
for 26-52 years (Graph 4). The opposite is noted for subu-
nit two where farmers in codon group 26-52 (as compared to
codon group 2-16) appear to represent a larger proportion of

those practicing erosion control techniques (Graph 4).
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GRAPH 2

FREQUENCY OF CODAGE GROUPS FOR EACH EROSION CONTROL METHOD PRACTICED WITHIN EACH SUBUNITY
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CODAGE - derived from question Da; refers to a specific
coding or class of ages (eg. codage 2 represents those farm-
ers who are 27-41 years old).

GRAPH 3

PERCENTAGE OF FARMERS BY CODAGE GROUP WITHIN EACH SUBUNIT
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GRAPH A

FPREQUENCY OF CRDON GROUPS FOR EACH ERDSION CONTROL METHOD PRACTICED WITHIN EACH SUBUNIY
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CODON - derived from question Db; refers to a specific cod-
ing or class of farmers who have been on their present farm
for a specified number of years (e.g., codon A represents
those farmers who have been on their present farm for 2-16

years).
Both observations may be explained in Graph 5. Subunit one
contains a larger frequency of farmers in codon group 2-16
as compared to codon group 26-52, and subunit two contains a
larger proportion of farmers in codon group 26-52 as com-
pared to codon group 2-16.

In both subunits the larger proportion of farmers prac-
ticing erosion control technigues have a higher gross income
(e.g., 29,000 and greater, see Graph 6). Graph 7 illus-

trates the reason for this observation. Both subunits have




GRAPH &

PERCENTAGE OF FARMERS BY CODON GROUP WITHIN EACH SUBUNITY
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GRAPH 8

FREQUENCY OF CODGSS GROUPS FOR EACH EROSION CONTROL METHOD PRACTICED WITHIN EACH SUBUNIT
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CODGSS - derived from question De; represents a specific
coding or class of farmers who fall into a specific gross
income bracket (e.g., codgss 7 represents all those farmers
who had gross earnings from $7000 to $28,000 in 1982).
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a higher proportion of farmers in these income groups.

GRAPH 7

PERCENTAGE OF FARMERS BY CODGSS GROUP WITHIN EACH SUBUNIT

C6DGSS

SUBUNIY

This

represents one limitation of the C.F.D. analysis: in this

case exactly 33% of the farmers could not be represented by

each group.

This misrepresentation occurs because five

farmers earned a gross income of $30,000, and whatever cat-

egory this figure fell into would be skewed and would exhib-

it a relatively higher percentage than the other two groups.

Generally speaking, then, each income group appears to be

represented accordingly, thus no direct relationship may be

drawn between gross income and erosion control practices

used.



TEQUE

The conclusion can be drawn from Graph 8 that the number
of years thaﬁ a farmer has farmed does not influence whether
specific soil erosion control techniques are practiced. The
relative proportion of each codfming group within each subu-
nit is explained in Graph 9. A notable observation is seen
in subunit two where the largest percentage of farmers prac-
ticing soil erosion control methods are found in codfming
group 6-20.

In both subunits, most farmers who practice conservation
practices say tﬁey are not influenced by what their neigh-
bors feel about their farming practices (Graph 10). This
result may be explained in Graph 11 which shows that in

GRAPH B8

FREQUENCY OF CODFMING GROUPS FOR EACH EROSION CONTROL METHOD PRACTICED WITHIN EACH SUBUNIY
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CODFMING - derived from question Dc; refers to a specific
class of farmers who fall into a certain category concerning
the total number of years they have farmed (e.g., codfming 6
represents those farmers who have farmed 6-20 years).
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PERCENTAGE OF FARMERS BY CODFMING GRDUP WITHIN EACH SUBUNIT
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. NEIGHBOR - derived from guestion Cg; inquires whether the
farmer is influenced by what his neighbors think about his
farming practices.
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general most farmers replied no to the neighbor question.

Graph 12 illustrates that, of the farmers in both subu-
nits practicing conservation technigues, most feel that if
they started using more conservation techniques, their
friends and neighbors would not look down on them. The rea-
son for this result is illustrated in Graph 13.

Most of the farmers that practice conservation techniques
feel that they would engage in more conservation techniques
if everyone else in the neighborhood did likewise (Graph
14). This observation, evident for both subunits, may be
explained in Graph 15 where most of the farmers answered yes

to the genuse guestion.
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PRESSURE - refers to question Ce where farmers were asked
if they thought that if they started using more soil conser-
vation practices that certain friends and neighbors might
look down on them.
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GENUSE - refers to question Cf which questions if the farm-
er would engage in more conservation practices if everyone
else in the neighborhood did likewise.
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Generally, farmers of all education levels practice con-
servation techniques (Graph 16). This observation is shown
in both subunits. The varying degree of ;epresentation for
each subunit is explained in Graph 17 which illustrates that
a larger percentage of farmers in subunit two (as compared
to one) have completed high school. This observation is
also exhibited in Graph 16. This may have some relationship
to the fact that more farmers in subunit two (as compared to
one) practice conservation techniques.

Most of the farmers that participate in erosion control
methods feel that they will be leaving their land (soil) in
as good a condition as when they started farming it (Graph
18). This result can be seen in both subunits. The reason
for this result is evident upon examination of Graph lé.

Of the farmers who practice soil erosion control practic-
es in subunit one, a larger percentage feel that they have
significant soil erosion on their farm than those who do not
(Graph 20). Of the farmers who practice soil erosion con-
trol practices in subunit two, most feel they had no signif-
icant soil erosion on their farm as compared to those who do
not (Graph 20). This observation seems appropriate in that
apparently more farmers in subunit two practice soil erosion
control methods as compared to those in subunit one (Graph

21).
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TREAT - refers to question Ch which asks the farmer if he
will be leaving the land in as good a condition as when he
started farming it.
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SOILER - refers to question Ca which asks if the farmer
thought he had significant soil erosion on his farm or not.
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In both subunits the majority of farmers who practice
soil erosion control methods plan to leave their farms to a
family member (Graph 22). This observation is reflected in
Graph 23. One may conclude that a farmer planning to leave
the farm to a family member (as opposed to those who do not)
is more willing to institute conservation practices.

For all practices, except cover cropping, it is apparent
that more farmers in subunit two (as compared to one) think
they would use more conservation techniques if various in-
centives are provided (Graph 24).

The various government assistance programs or incentives
that are mentioned by the farmers (corresponding percentages
indicated) are as follows:

1. zero tillage - public education via demo plots,
seminars, field trips, etc. (90%)

- supply the seeder (30%)

2. minimum fallow - reduce the price of fertilizer (30%)
~ education and management advice (30%)

- illustrate economics (30%)
3. contour tillage - public education (80%)

4. forages - stabilize forage market (30%) '
- better regulatory and review mechanisms
associated with the sale of T.R.W.C.D.

seed (25%)
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FAMILY - refers to Ci which questions if the farmer be-
lieves his farm will continue to be operated by a family
member after he retires.
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GRAPH 24
REQUENCY OF FARMERS 8Y SUBUNIT THAT WOULD USE THE SO0IL EROSION CONTROL METHODS IF SPECIFIC INCENTIVES WERE PROVIDED
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USE - refers to questlon Cc which prov1des information con-
cerning which soil erosion control practices would be used
if various government assistance and advice programs or in-

centives were implemented.

5. cover crops - stabilize market price (50%)

- technical advice and test plots (30%)

6. grassed waterways - education (72%)

- have the Board build and farmer

mainitain (20%)

7. wooded vegetation along streams - natural is sufficient
(44%)
- disincentive for
plowing too close to
drains and creeks

(25%)




- financial assistance
or subsidy on
acreages put into

buffer zones (17%)

8. fertilizer - reduce price (39%)
- illustrate economics (public education)
(27%)
- free soil-testing and technical advice

(11%)

9, shelterbelts - natural shelterbelts are sufficient

(76%)

10. other (tile) - financial assistance (37%)

public education (26%)
- more research (26%)

(burning) - disincentive (60%)

Several of the farmers (9%, generally the older ones)
feel no government assistance should be offered to induce
the utilization of erosion control methods.

Almost every farmer (40 of 43 or 93%) in subunit one men-
tioned that public education is lacking. Various farmers
are concerned about market prices and quotas for several
products such as fall rye and, in some cases, hay. There
appears, however, to be a general consensus that if the on-

farm environmental or economic benefits could be illustrated
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via demonstration plots, field trips, seminars and slide
presentations, then more farmers would be willing to adopt
or incorporate appropriate conservation practices.

Many farmers (25 of 43 or 58%) stated they would prefer
that a local resident direct or participate in such educa-
tional programs. According to these farmers, the subescarp-
ment region has unique properties, characteristics and dif-
ficulties, consequently the region could not be readily
understood by a nonlocal resident. The farmers consider a
nonlocal resident to be one ﬁho has not resided in or around
the area for at least one or two years.

In both subunits most farmers are aware of three govern-
ment assistance programs: forage seed assistance (86%
aware), shelterbelts (77% aware) and Gully Stabilization
(30% aware) (Graph 25). This observation may be a result of
the fact that these are the three most well-developed gov-
ernment assistance programs. The percentage of farmers
aware of other government assistance programs ranges from
19% for adequate use of fertilizer to 8% for zero tillage,
minimum use of summerfallow, and cover crops.

Most farmers in both subunits aware of government assis-
tance programs participate in them (Graph 26). Eighty-six
percent of farmers are aware of the maximum use of forage
program, while 51% participate in it. For the shelterbelt
program, 77% are aware and 49% participate. Although 30% of
farmers are aware of the grassed waterways program, only 5%

participate in it.
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Government assistance programs for the other erosion control
practices are not utilized to a large extent. This may be
due to the relatively low incentive that these programs of-
fer.

More farmers in subunit two presently practice and would
practice conservation technigues compared to those in subu-
nit one. This may be related to the observations that a
larger percentage of farmers in subunit two (as compared to
one):

. are 42-57 years old;

have high school education;

. have relatively high economic indicators;
have been on their farms 26-57 years;

. have farmed for only 6-20 years; and

[e)) (8] Lo w N =
L]

. feel they have no significant soil erosion on their
farm.

The questionnaire provided a chance for farmers to de-
scribe other conservation techniques that have proven use-
ful. They are as follows:

1. buffer zones:

2. strip farming;

3. forage rotation; and

4., when summerfallowing is necessary - leave sufficient
time in the fall for the field to grow in with volunteer
vegetation as this will bind the soil and prevent erosion in

the winter and spring.
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5.2 ECONOMIC ANALYSIS

Farms are classified according to the dominant cultural
practices utilized in 1982.

As noted in chapter I1I1I, the other erosion control tech-
niques (grassed waterways, woody vegetation along streams,
shelterbelts, contour tillage, and tile drainage) could not
be practically analyzed with the Budgetary Crop Simulator
program. Tables 5 and 6 illustrate the economic results of
the various farm classes for the farms within subunit one
and subunit two, respectively. The economic indicators are
simply estimates that illustrate the relative economic sta-
tus of a farm in terms of the farmer's returns per acre to
labor and management for a given year. These indicators are
determined by the Budgetary Crop Simulator program, by sub-
tracting total costs of production (exclgding operator labor
and management) from the gross returns (Longmuir et al.,
1978:34).

Upon analyzing the economic data for the entire sample
population, several observations are noted. First, there
appears to be a wide variety of possible economic indicators
($-37.79 to $126.34) which is quite normal for this type of
analysis. This wide variation exists because:

a) éarmers' incomes are variable due to yield and price
fluctuations. They do not obtain returns to investment nor

recover depreciation costs every year;
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Table 5

Economic (dollars) and classification results
for the farms within subunit one

 Farm | Returns per || Farm | Returns per
acre to Labor acre to Labor
Class and Mngt Class and Mngt
Conventional|  -5.45 * || Min. Fallow | 27.05
cover | 3011 Conventional | 14,30 *
 rorage |  21.85 || Forage |  29.32
 Forage | -1 || Min. Fallow |  16.91 *
Conventional| -17.08 || Composite | 8.32
 Forage | 101 || Composite | -15.92
Conventional|  10.53 || Composite | - 1.09 *
‘Min. Fallow|  21.17 * || Min. Fallow | - 455
Composite | s0.80 || Forage | - 9.89 *
‘Min. Fallow| s.5e || Composite |  38.50
‘Min. Fallow| -30.53 || |

* typical farms of this classification
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Table 6

BEconomic (dollars) and classification results
for the farms within subunit two

Min. Fallow

Returns per
acre to Labor

and Mngt
YT
©15.00 %
S -13a12
38
3378 ¢
o 12.80
1620
60.37 *
1650
2851 %
Cc1ie1

Min., Fallow

Min., Fallow

Returns per
acre to Labor

and Mngt
o -1l.68 ¢
© -19.82 *
199
11358 %
C e29
TR
22
Cc12.29 %
23043 %
a2
©126.38 %

- ——- — — — ——_n M mar S e o e e e o G A B S Wi Pt W M e i  fm Ema e e e e e v —— i —

* typical farms of this classification
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b) the economic indicators are based on one years data
(1982) during which relatively low crop prices were inci-
dently experienced. For these reasons various farm opera-
tions exhibit a negative return per acre to labor and man-
agement. It should be noted, however, that the study area
and sample size are large enough to give the conclusions a
comfortable degree of reliability.

Second, observations within specific farming categories
are noted. The large ranges within each farm grouping indi-
cate that there are large variances in the economic returns
attainable within any one farm group. Forage farms, how-
ever, appear to be the most stable enterprises in terms of
returns to labor and management. Average net returns to la-
bor and management for each subunit and for the study area
as a whole were determined by the Budgetary Crop Simulator
program., It should be noted however, that these averages
are the result of an analysis of weighted inputs and out-
puts. This weighting effect is based on acreages, thus the
weight is dependent upon the size of the farm,

Third, a comparison of the subunit averages demonstrates
that subunit two exhibits a higher average economic return
to labor and management than subunit one. This observation
is apparent despite the fact that both subunits have approx-
‘imately the same distribution of individual farm classifica-
tions. Specific farm enterprises that typically represent

the individual farm groupings or categories are illustated
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by a asterisk (*) in Tables 5 and 6. These farm enterprises
are considered to be the best representatives of the farm
classification in qQuestion.

Various general comments may be established from Tables 5
and 6. First, when considering the entire sample population
or even the individual subunits, it may be concluded that,
based on the economic indicators, conventional farm enter-
prises exhibit lower returns to labor and management as com-
pared to the farms that practice some type of conservation
tillage.

Second, farms utilizing minimum use of summerfallow are
among the farms represented by constantly high returns to
labor and management (as indicated by the typical minimum-
fallow farms (*) in Tables 5 and 6). It should be noted,
however, that minimum-fallow farms also are represented by
relatively low returns to labor and management. This wide
variance in economic indicators may be due to the varying
degrees of managerial skills. Perhaps high returns may be
attained if appropriate management decisions are implemented
and/or inversely, low returns are inevitable if poor manag-
ment decisions are utilized.

Third, maximum use of forages appears to be a relatively
stable conservation practice in that the range and extremes
noted are significantly reduced compared to other erosion

control methods.
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Fourth, composite farms and cover-cropping farms are
poorly represented by typical enterprises., This fact may in-
dicate that many phases or stages of these farm types are
possible. Both categorizations, however, are typically rep-
resented by a single farm which correspondingly illustrates
below-average economic returns,

The four observations noted above are evident for the en-
tire study area, for each subunit, and for the study area
and specific subunit averages.

As no zero-tillage farm was found in the study area, eco-
nomic data for zero-tillage enterprises were obtained from
other economic studies. Economic indicators for ten zero-
tillage farms (based on 1982 data) across Manitoba were
available (from the Department of Agricultural Economics,
University of Manitoba). The returns to labor and manage-
ment for various selected zero tillage farms across Manitoba
are as follows:

1. $-37.99;

2. $-33.31;

3. $-21.65;

4, $-57.97;

5. $-1.01;

6. $-21.52;

7. $-28.63;

8. $1.42;

9. $32.63; and
10. $18.01.
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The farms represented by the first seven returns had approx-
imately 33% of the farm in zero till while the remaining
three farms had all fields in zero till.

The farm enterprises which were one-third in zero tillage
attained relatively low returns to labor and management.

The farm enterprises that were completely devoted to zero
till attained relatively high returns to labor and manage-
ment. One may conclude then that farm enterprises converted
entirely to zero tillage are more economical than those that
are only one-third zero tillage.

When comparing the zero-tillage farms (data extracted
from external sources) to the farms sampled in the study
area, two observations become apparent:

1. farm enterprises one-third in zero tillage exhibit
returns to labor and management below the subunit and study
area averages; and

2. farm enterprises entirely in zero tillage illustrate
returns to labor and management that are equivalent and, in
some cases, above most conventional-tillage and many conser-

vational-tillage farms.

5.3 CHAPTER SUMMARY

The social data were analyzed using various S.A.S. pro-
grams., More farmers in subunit two presently practice and
would practice soil erosion control methods as compared to

subunit one,
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Zero tillage was the one soil erosion control technique
not practiced in the study area. Generally, older farmers
(ages 58-75) use shelterbelts. The number of years a farmer
has been on his present farm, the number of years a farmer
has farmed, education, and gross income are variables that
do not appear to affect which conservation practices are
utilized.

Most farmers (percentages are indicated in brackets) who
practice soil erosion methods feel that:

1. they are not influenced by what their neighbors feel
about their farming practices (86%);

2. if they started using more conservation techniques,
their friends and neighbors would not look down on them
(88%);

3. they would engage in more conservation technigues if
everyone else in the neighborhood did likewise (67%);

4. they will be leaving their land (soil) in as a good
a condition as when they started farming it (84%); and

5. the farm will likely be taken over by a family mem-

ber when they retire (65%).

Most farmers (in both subunits) aware of government assis-
tance programs participate in them.

The various conclusions arising from this chapter are
discussed in Chapter VI. Recommendations arising from the

conclusions are also presented in the next chapter.
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Chapter VI

CONCLUSIONS AND RECOMMENDATIONS

The encroachment of agriculture into the subescarpment of
the T.R.W.C.D. has created a need to analyze techniques that
can reduce soil-water management problems. The soil-water
management technigues evaluated were zero tillage, minimum
use of summerfallow, contour tillage, cover crops, maximum
use of forages, grassed waterways, woody vegetation along
streams, adequate (optimal) fertilizer application, and
shelterbelts. The major soil-water management problems
found in the subescarpment include erosion, decreased agri-
cultural productivity, pollution of drains, and overgrazing.

This chapter presents conclusions based on the results of
the environmental, social, and economic analyses of the var-
ious remedial agricultural techniques that may ameliorate
the soil-water management problems.

These techniques have been incorporated into a set of
priorized management guidelines or recommendations that may
be used in the development of a soil-water management plan
for the subescarpment of the T.R.W.C.D.. This chapter also

provides a list of recommended areas for further study.
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6.1 CONCLUSIONS

6.1.1 Conclusions Regarding Public Attitudes and Other
Concerns

l. Farmers in the study area are not influenced by what
their neighbors feel about their farming practices. Most
farmers however, are interested in the practices adopted by
other farmers because new techniques that are demonstrated
to be economically viable could also prove feasible on their
farm.

2. Most farmers do not notice any appreciable amount of
erosion on their land. 1If this is in fact the case, then
most problems with soil erosion are resulting from a small
population.

Sixty-five percent of the farmers are concerned with
leaving their farm to a family member. This leads them to
attempt to improve agricultural productivity and decrease
erosion by utilizing conservation practices.

3. There appears to be a need for a wildlife buffer zone
around R.M.N.P. to reduce erosion and act as a depredation
buffer. There are problems with non-point sources of pollu-
tion (sediment, manure) and with overgrazing of pasture

lands which result in erosion.,

6.1.2 Technigue-Specific Conclusions

Upon combining the results of the environmental effec-
tiveness, social acceptability, and economic feasibility

data, one may list the conservation technigues in order of
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their probability of being incorporated within the study
area. Such a list represents a priorization of the cultural
techniques that government agencies may focus upon when im-
plementing projects, programs, and policies within the su-
bescarpment of the T.R.W.C.D.. The techniques comprising
this list are discussed in descending order of priorization,

1. As shown in the study area, minimum use of summerfal-
low, when used in conjunction with adequate fertilizer ap-
plication, is effective in improving the soil's productivity
while increasing economic returns.

2. Adequate fertilizer applications, when used in con-
junction with minimum use of summerfallow, are used to con-
serve the soil while increasing yeilds. Some farmers are
unable to apply the preferred amounts of fertilizer because
of the high initial capital outlay and because of the unsta-
ble grain markets.

3. The forage seed assistance program of the T,R.W.C.D.
is being used by 86% of the farmers sampled. Although maxi-
mum use of forages is a socially acceptable, environmentally
effective and an economically reliable erosion control tech-
nigque, non-livestock oriented farmers are reluctant to use
it because of the unstable nature of the forage market. The
unstable forage market may act as a deterent for forage pro-
duction if the forage seed assistance program is abolished

or phased out.
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4, Grassed waterways are not being implemented in the
study area because of the lack of public awareness and
stringency in eligibility associated with the T.R.W.C.D.
Gully Stabilization program. There is also a lack of public
education concerning the on-farm benefits of grassed water-
ways.

5. Natural vegetation is a sufficient buffer to erosion
along streams. There is a problem however, with the lack of
a vegetative buffer zone along drains and creeks. Although
these buffer zones take land out of production, they are en-
vironmentally beneficial to the farmer and the public in
general and often maintain agricultural productivity.

6. Natural field shelterbelts are sufficient to control
erosion. Man planted shelterbelts are not required because
field shelterbelts trap moisture thus enhance the problem of
excessively high water tables,

7. Cover cropping is an environmentally effective erosion
control technique and has been used in the study area to
avoid problems with spring seeding in excessively moist
soils, Cover crops however, have exhibited unstable market
prices, low returns (per unit input), and various operation-
al problems (such as freezing and disease) thus have not
been socially acceptable in the study area.

8. Although contour tillage contributes to soil erosion
control while requiring relatively little economic input

from the farmer, only 35% of the farmers sampled used this
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technigue because they perceived the technigque to be of lim-
ited usefulness.

9. Zero tillage is shown (from outside data) to be an ec-
onomically feasible and environmentally effective technique
especially if the entire farm is in zero till. Despite this
fact, zero till is not practiced by any farmer in the study
area because they feel that the land is too heavy and wet.
The literature supports the farmers of the study area as
there is a consensus that zero-tillage farms are not feasi-
ble on soils characterized by a high water table.

10. Tile drainage is a conservation technigue that can
increase productivity by lowering the water table but is not
feasible because of the high initial investment costs. Many
farmers are averse to the practice of stubble burning as a

conservation technique.

6.1.3 Subunit-Specific Conclusions

1. The study area was divided into three subunits. Subu-
nit one has more annual crops and summerfallow but less
woodland compared to subunit two. Subunit one is composed
of poorly drained, clay-loamy soils which have an organical-
ly rich A horizon. These soils are generally quite produc-
tive for agriculture.

2. The soil in subunit two is silty loam thus can be pro-
ductive but is very susceptible to erosion. Subunit two has

moderate limitations based on adverse topography and exces-
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sive water. More farmers in subunit two (as compared to
one) have a higher education, illustrate relatively high ec-
onomic returns, and are less hesitant to accept various ero-
sion control techniques.

3. Subunit three soils are not very productive and are
prone to erosion due to the poor soil type and adverse to-

pography.

6.2 RECOMMENDATIONS

6.2.1 Recommendations Regarding Public Attitudes and Other
concerns

1. When instituting policy, the implementing agency
should focus the crux of the policy into on-farm economic
and environmental benefits. Projects and programs resulting
from these policies may most effectively promote conserva-
tion if developed as demonstration plots.

2. A district wide soil analysis program should be pro-
moted to evaluate the status of the land's productivity be-
cause inadequacies in soil structure, nutrient ievels, and
organic matter, if brought to the attention of the land own-
er, may spark interest in conservation techniques.

3. Development and preservation of woodlands and other
wildlife habitat should be developed along the R.M.N.P.
boundary (subunit one and two) to act as a buffer between
the park and surrounding agricultural land. Policies should
be developed to educate and enforce landowners in eliminat-

ing the release of various non-point sources of pollution
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(including sediment) into public drainage channels through-
out the watershed. Information concerning improved grazing
systems for private owners should be developed and promoted

throughout the district.

6.2.2 Technique-Specific Recommendations

1. A financial assistance program for minimum tillage
should not be developed but rather attention should be fo-
cused on public education and technical assistance. A dem-
onstration site should be developed to illustrate the eco-
nomic and environmental benefits of the minimum use of
summerfallow.

2. Public education concerning the economics of fertiliz-
er application should be increased through the use of a dem-
onstration plot. Free soil testing services should be pro-
vided as an incentive to farmers to implement or adopt
various conservation techniques.

3. The T.R.W.C.D. should continue their forage seed as-
sistance program as they have in the past. If this program
is phased out, monitoring of the maximum use of forage ac-
tivities should be instituted.

4, The T.R.W.C.D.B. should publicize, review, and perhaps
revise its present Gully Stabilization program to expand the
number of farmers that may be eligible.

5. The T.R.W.C.D., in conjunction with the Water Resourc-

es Branch and the Department of Agriculture, should insti-
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tute a policy that will promote the development of buffer
zones and encourage natural growth along streams. A demon-
stration site should be developed to illustrate the on-farm
benefits of various types of buffer zones.

6. The T.R.W.C.D.B. should not provide assistance for the
establishment of field shelterbelts but rather .promote the
preservation of existing natural shelterbelts. Although
these natural shelterbelts trap snow thus increase moisture
problems in the area they also reduce runoff, inhibit wind
erosion, and provide diversity essential for wildlife habi-
tat. It should be noted that the decision to establish or
promote shelterbelts (natural or man planted) is a site spe-
cific decision.

7. A program should be developed that will advance the
availability of technical and managerial advice regarding
the incorporation of cover crops as a management technique.
Such a program will be directed at enhancing the social ac-
ceptability of cover crops.

8. Various educational programs should be developed to
demonstrate the environmental and economic implications of
contour tillage while suggesting other conservation techni-
ques that may be implemented concurrently.

9. Zero tillage should not be promoted until its environ-
mental effectiveness and economic feasibility in heavy wet

soils are proven in the study area.
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10. The economic feasibility and environmental effective-
ness of tile drainage should be determined by evaluating the
operations of the present T.R.W.C.D., tile drain demo site or
by evaluating the information extracted from farming records
of enterprises in the subescarpment that presently use tile
drain. A policy should be established to discourage non-
conservation oriented practices such as stubble burning.

For effective land management, two or more conservation
techniques are usually integrated into one farming system or
cropping year. For this reason, it is suggested that demon-
stration sites incorporate an integration of conservation
techniques. Such integrated sites may be distributed
throughout the study area but it suggested that for effi-
cient demonstration purposes, a conservation farm(s) be de-
veloped in the study area. This farm would illustrate the

results of combined conservation strategies.

6.2.3 Subunit-Specific Recommendations

1. Educational programs should be concentrated in subunit
one. Conservation techniques such as the minimum use of
summerfallow will prove very beneficial in reducing stone
picking costs, improving moisture holding capacity, and in-
hibiting erosion, while not requiring major impositions on
presently existing management skills.

2. More environmentally effective and management demand-

ing conservation techniques should be encouraged in subunit
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two. Minimum use of summerfallow, maximum use of forages,
adequate fertilizer application, and even tile drainage and
zero tillage test plots would be most practically initiated
in subunit two.

3. Farmers should maintain a continuous or annual vegeta-
tive base in subunit three because of this area's vulner-
ability to erosion. Properly managed grazing systems, maxi-
mum of forages and wildland development should be encouraged

by the T.R.W.C.D. in subunit three.

6.3 FURTHER STUDIES

Deficiencies and inadequacies in the literature have in-
dicated that the following studies should be done, funded or
assisted by the T.R.W.C.D. or other related government de-
partments to ensure Manitoba's productive land base is main-
tained:

1. evaluate the appropriateness of specific areas as
demonstration sites in the Turtle River Watershed Conserva-
tion District:

2. evaluate and implement improved public extension and
education services related to soil and water conservation;

3. develop a soil-water management plan for the lowland
region;

4, evaluate strategies to stabilize local markets for

cover crops, forages, and for cereal grains;
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5. evaluate the economic feasibility and environmental
effectiveness of tile drainage in the subescarpment region;

6. study the feasibility of other conservation techni-
qgues such as under cut tillage; and

7. the Manitoba Conservation Districts Association
should improve communications (eg. bulletins, memos, meet-
ings) among the conservation districts to broaden the infor-
mation base regarding the effectiveness and applicability of
various conservation techniques, policies, programs and in-
stitutions; and

8. as soil is a finite resource, a study should be in-
itiated that will assess the critical economic and environ-
mental threshold at which society will be forced to imple-

ment soil and water conservation measures.
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Appendix A

TLE RIVER WATERSHED%CONSERVATION DISTRICT

i

I am conducting a stqdy on soil erosion on theé east side of Riding Mountain

of this study is to determine which agricultural practices

e economically and socially feasible for the farmer

—

hered in mid July to early August by collecting val-
ions from landowners within my study area {See enclosed
11 be asked to contribute their knowledge and expertise

myself.

he landowners will be integrated into a report in early
River Watershed Consérvaéion District develop effective
ograms, with a goal of réduciﬁg soil erosion in your
reas.,

¢
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Appendix B
INTERVIEW QUESTIONNAIRE

SOIL EROSION RESEARCH

A, INTRODUCTION

a) Name of Farmer

b) Municipality of majority of land

c¢) Legal description of farmyard Qtr Sec Twp Rge

d) Telephone

e) Date

B., PRESENT LAND USE AND CONSERVATION PRACTICE

a) TImproved Lands: Acres
—Cropland in Annual crops
—Summerfallow
~Forages ,
—-Farmyard & Miscellaneous
Unimproved Lands:
-Woodland
-Native hay & pasture
-Other

TOTAL

b) Please state where any of the following soil erosion control methods

are practiced; and reasons why or why not utilized:

?ractice Location Reason(s)

Zero Tillage

Minimum use of Summer-—
fallow

Contour tillage

Cover crops



c)

Practice Location

Maximum of forages

Grassed Waterways

Woody vegetation
along streams

Good Fertility

Shelterbelts

Other (Please specify)

Reason(s)

Are you aware of government assistance including Turtle River Watershed
Conservation District in the following land use practices? Which, if

any, did you participate in?

Practice Aware Y/N

Minimum tillage

Minimum use of
Stimmerfallow

Contour tillage

Cover crops

Maximum of forage

Grassed waterways

Participate Y/N




C'

3

Practice Aware Y/N Participate Y/N

Woody vegetation
along streams

Good fertility

Shelterbelts

Other (Please specify)

OPINIONS:

a)

b)

Do you have any significant soil erosion on your farm?
No Yes If yes, where

What would be required from the government or TRWCD before making the
previously stated erosion control practices worthwhile?

Practice Financial assistance of Technical

Advice from the government and/or
TRWCD o

Minimum tillage

Minimum use of Summer=~
fallow

Contour tillage

Cover crops

Maximum of forages

Grassed waterways



c)

d)

e) .

£)

g)

Practice Financial Assistance etc.

Woody vegetation
along streams

Good fertility

Shelterbelts

Other (Please specify)

Would you specifically use these practices if such assistance or advice was
available?

No Yes
Which ones and why?

What else would provide incentives to encourage farmers to use such con-
servation techniques?

Do you think that if you started using some soil conservation practices :
that certain friends and neighbours will "look down'" on you?
Yes No

Would you engage in more conservation practices if everyone else in the

neighbourhood did likewise?
Yes No Which ones?

Do you care what your neighbours think about your farming practices?
Yes No

H) Will you be leaving the land (soil) in as good a condition as when you
started farming it?

i) Do you believe that this farm will continue to be operated by a family
member after you retire?
Highly likely __ Not likely Don't know

PERSONAL

a) Age



b)
c)

d)

e)

Number of years on present farm?
Number of years you have farmed?
Education:

Elementary

Some High School

Completed High School

Some University
~Non—-agriculture

=agriculture

Approximate yearly income?

Completed University
~-non—-agricul ture
—agriculture degree

—agriculture diploma
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Machinery (Crops) Inventory {Continued)

a7qeoTTddy
JT ‘OH
mnou:m>CH
J1030B4]]

suotadp
LxauTyoe)R

1eToedg
pue ad4y,

woqsnyy
pajusy
paumg

2218

paseyoand
xeay]

paJangy
-ognuey
Jes)x

Joqumpy
Axojusauy

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

4o

41

4o

43

4y

45

46

47

48

49

(Continued)

adLy,
SUTYORR




Machinery (Crops) Inventory (Continued)
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TRACTORS USED IN LIVESTOCK

If any tractors specified in the master machinery list were used
in .a livestock enterprise, indicate the number of hours the tractors were
used in the livestock enterprise for the year. Use the inventory number
of the tractor given in column two of the méster machinery list to
identify the tractor. It should be noted that these tractor hours were
associated exclusively with the livestock enterprise being in addition to
tractor hours associated with baling, forage and pasture maintenance

operations.

Tractor Inventory Number Hours of Annual Use




Land Inventory

10

- Crop Grown in 1982

Inventory:
Number

Size
(acres)

--jStgbble

s o
Pallow

Ovned/Rented

10

11

12

13

14

15

16

17

(Continued)



Land Inventory (Continued)

11

Crop*Growniin'1982_

Inventory
Number

Size
(acres) .

‘I Stubble

“on
Fallow

Owned/Rented
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31
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Land Inventory (Continued)

Inventory| Size |Stubble )
 Crop- Grown in 1982 Number-| (acres)| or Owned/Rented
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3.

CROP PRACTICES (Grain, Oilseed and Summerfallow)

CROP:

Ttem Field Inventory #

13

Crops A-1

Total acres seeded

Soil type (specify light, medium,
or heavy)

Average distance to storage
(on farm) (miles)

Average distance from storage to
market (in miles)

Yield in 1982 (units)

Quality of crop (specify grade)

Yield of harvested straw

Acres of harvested straw

Insurance

Hail (coverage/acre)

Crop (coverage option - 50%,
60%, or 70% and dollar option
- low or high)

Value of claims in 1982

Number of acres claimed on

Indicate any other crop insurance
coverage and claims on this
field in 1982, if applicable

Seed

Seed Class: Commercial,
Certified or Other

Cost of Seed (optional)
Seeding rate (optional)
Seed treatment (chemical used)
If reseeding was done in 1982,

indicate previous seeding and
seed types




‘14
Crops A-2
4, PFertilizer (Include previous fall application)

Analysis of 1st application

Application Rate

-Method of application

Analysis of 2nd application

Applicationvﬁate

Method of Application

Analysis of 3rd application

Application Rate

Method of Application

5. Weed Control1 (Include previous fall application)

Chemical(s) Used in First
‘Application

Number of Acre52 Treated

Rate of Application if other

than Recommended Rate

Chemical(s) Used in Second
Application

Number of Acres Treated

Rate of Application if other
than Recommended Rate

Chemical(s) Used in Third
Application

1 . o .
Specify whether liquid or granular form of a chemical was used
(i.e., Xiquid or granular Treflan).

'2If less than the whole field was treated.

i



Crops A-D

Number of Acres Treated

Rate of Application if other
than Recommended Rate

Insect Control

First Chemical Used

Number of Acres Treated

Rate of Chemical Application

Second Chemical Used

Number of Acres Treated

Rate of Chemical Application

Miscellaneous

Fall Tillage and pre-seeding practices

— please 1list all operations

over the fields from previous

harvest to seeding; specify

implement. used (i.e., plow,

cultivator H.D., culti&ator

L.D., disc, harrows, sprayer)

" by indicating inventory num-

ber or implement name and

nunber of times over. If the

field was summerfallowed the

previouy year then no fall

cultivations arce included.



10.

11.

1e.

If the field is summerfallowed,
indicate all the 1982 practices
as well as all last fall's post
harvest operations. ’

Seeding (i.e., press drill,

packers)

Post-seeding (i.e. weed

.sprayer, row crop cultivator,

harrows)

Harvesting (cereals and

oilseeds)
Indicate Swather(s) used
Indicate Combine(s) used

Indicate Truck(s) used

Indicate Other

Expected Drying (if applicable)
No..of bushels dried “
Moiature level before drying
Méisture level after drying

Cash costs per bushel (optional)

16

Crops A-4




13, Harvesting (potatoes,

sugarbeets, etc.) .

Indicate Windrower(s) used
Indigate Harvester(s) used
Indicate Truck(s) used
Indicate Binpiler(s) usgd

Indicate Other

17

Crops A-5

i4  Harvesting (straw)

 Indicate Baler(s) used

(Please list the equipment
‘used to bring the-straw
to storage).




Description  Field Inventory #

FORAGE PRACTICES

CROP:

Crops B-1

18

Total acres seeded

Soil type (specify
medium, or heavy

-

Average distance t
(on farm) (miles

Yield

1st cut

(i) Yield in 1982 (units)

(ii) Round or sg

(iii) Bale weight

[1ight,

storage

are bales?

(in 1bs.)

2nd cut (if applicable)

(i) Yield in 19¢

(ii) Round or sq

(iii) Bale weight

3rd cut (if applic

(i) vYield in 1932 (units)

(ii) Round or sag

(iii) Bale weight

32 (units)

hare bales?

(in 1bs.)

able)

ware bales?

(in 1bs.)

Fall grazing in 1982 (if applicable)

(i) No. of beef
No. of da

(ii) No. of dair
No. of da

(iii) No. of stee
X No. of

(iv) No. of beef]

bulls X

(v) No. of dain
bulls X N

5. of days -

calves X
VS

y calves X
s

rs or heifers
iays

cows and
o. of days

y cows and




b,

Insurance

Hail (coverage/acre)

19
Crops B-2

Crop (coverage option--50%, 60%
or 70% and dollar option-low

or high)

Value of claims in 1982

Number of acres dlaimed on

Seed

Commercial, Certified, or Other

Forage mix

Rotation length:

Number of

years of produdtive stand

expected beforg

breaking

Cost of seed (optional)

Seeding rate (optional)

Seed treatment (dhemical used)

Fertilizer (include previous fall application)

Analysis of 1st gpplication

Application Rate

Analysis of 2nd application

Application Rate

Analysis of 3rd application

Application Rate

First chemical usled
1
Number of acres (treated

Rate of applicatipn

1If‘ less than

. Weed Control (include previous fall application)

the whole field was treated.



10.

Second chemical uscd

Number of acres tréated
Rate of applicatiod

!
Third chemical used

Number of acres tréated
i

Rate of applicatiod
i
Insect Control §

First chemical used

i

: |
Number of acres treated

Rate of application
Second chemical uséd
Number of acres treated

Rate of applicatioé
‘ i

Miscellaneous

20

Crops B-3%

Before harvest practices

(i.e. weed sprayer; fertilizer

broadcaster)




11,

12.

Harvesting

Breaking Practices

over the field fr¢
ist cut to the lad
ing operation; spe
implement used (i,
swather [PTO or pu
mower, rake, baley
bale wagon, hay st
stack mover, front
etc.) Indicate if

nuwnber or implemen

‘tandem disc, culti

ions over the fiel

the forage in the

of production (i.e.

- please list all operations

m time of

t harvest-
cify

e.,

11 type],

, hay wagon,
acker,

-end loader,
ventory

t name.

- please list normal operat-

d to bfeak
last year
, plow,

vator, etc.)

Crops

P

l

21




2.

Description Field Inventory #

SILAGE AND HAYLAGE PRACTICES

CROP:

22

Crops C-~1

Total acres seeded

Soil type (specifly light,
medium or heavy)

Average distance [to storage (on

farm) (miles)
Yield
1st cut

(i) Yield in

(ii) Moisture ¢
harvest

2nd cut (if appli

(1) Yield in 1982 (units)

982 (units)

ontent at

cable)

(ii) Moisture dontent at

harvest

3rd cut (if applilcable)

(1) Yield in 1982 (units)

(ii) Moisture content at

harvest

Fall grazing in 1

82 (if applicable)

(i) No. of beeff calves X No.

of days

(ii) No. of dairy .calves X
No. of days

(i1i) No. of steprs or heifers

X No. of

days '

(iv) No. of beef cows and bulls

X No. of

X No. of

days

days




4

AApplication rate

;
Insurance [

i

Hail (coverage/aére)

23.

Crops C-2

Crop (average opﬁion—SO%, 60%
or 70% and dollar option-low

i

or high) :

Value of claims fn

1982

Number of acres dlaimed on

Seed

Commercial, Certiified or other

Forage mix (haylages)

Rotation length: | Number of
years of productive stand
expected before| breaking

(haylages)

Cost of seed (optional)

Seeding rate (optiional)

£

Seed treatment (chemical used)

Fertilizer (include previous fall

Analyéis bf 1st application

application)

Method of appliéation

Analysis of 2nd application

Application rate

Method 6f application

Analysis of 3rd application

Application rate

Method of applicat]

on




1
7. Weed Control (I

Chemical(s) used|

application

.Number of acres2

Rate of chemical

other than rec

Chemical(s) used
application

Number of acres
Rate of chemical

Chemical(s) used
application

Number of acres

Rate of chemical

.,

Insect Control

First chemical u
Number of acres

Rate of applicat

Second chemical used

Number of acres |

Rate of applicat

aclude previous {all

in, firse

application)

2 4_‘,“ o

Crops C-3

;treated

s) applied, it
mmended rate

in second

reated

3

's) applied

in third

g

treated

s) applied

ed

created

O

reated

on

©. Miscellaneous
1 -
Specify whe

(i.e., liquid or gras

wlar Treflan).

o T T T are——
If less tham the whole fi¢eld was treated.

Lher liquid or granular {orm of a chemical was used.



10.

11.

12.

Fall Tillapge and prg-sceding

practices (silages)

- please list a4ll opgerations

over the fields fxjom previous

i

harvest to seeding; specify

implement used (ilde., plow,

cultivator H.D., ¢u1tivator

L.D., disc, harrovs, sprayer.

fertilizer broadcdster by

indicating inventory number or
el

implement name).

was summerfallowed

year then no fali
are included.

Seeding (silages)

(i.e., press drill,

([ the field
the previcus

cultivations

packers)

:S)

Post—seeding (silagé

(i.e., weed sprayerj

broadcaster, row cr
cultivator).

fertilizer
b P

Crops C-N

25




13,

14,

Swmner practie

——Zhdylapgj~‘ ;

l c., weed .,prdycv
roadcaster)

Harvesting
ot yeseing

~ please list allioperations

over the field firom time of

st cut to the la

ing operation; specifly imple-

ment used (i.e

vester, wagon, ty
end loader; etc

implement inventd

or implement name .

st harvest—

f forage har-

uck, front-

Indicate

Y nunher

Crops

26
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15.

Breaking Practices (haylages)

- please list normal operations
over the field to breakx the

forage in the last year of

©

production (i. plow.
tandem disc, cultivator,

ete.)

27

Crops C=0




FORAGE SEED PRACTICES

Crops D-1

28

: CROP:

Description Fieldglnventory #

Total acres seede&

Soil type (specify light,
medium, or heavy) f \

Average distance to storage (on
farm) (miles) :

Yield
Yield in 1982 (units)
Yield of harvestea straw

Acres of harvested straw

Fall grazing in 1982 (if applicabie)

‘Hail (coverage/ac@é)

(i) No. of beef calves X No.
of davs
(ii) No. of dairy calves X No.
of days
(1ii) No. of steeérs or heifers
X No. ofidays
(iv) No. of beef'cbws and bulls
X No. ofidays
(v) No. of dai%y cows and
bulls X No. of days
Insurance

Crop (average optfon—SO%, GOX,
or 70% and dolldr option-

low or high) i
‘Value of claims iﬁ‘19§§

Number of acres cl

imed on




Sced

Commnercial, Registered or Other

Forage mix

Rotation Lengt

years of prg
expected bef

Cost of seed (|

Seeding rate (

Seed treatment
Fertilizer (in

Analysis of 13

Application ra

Analysis of 2n

Application ra

Analysis of 37
Application ra

Weed Control (

First chemical
Number of acre

Rate of applic
than recomme

Second chemical
Number of acre

Rate of applic
than reconmmne

29

Crops D-2

h: Number of
ductive stand
ore breaking

optional)

optional)

(chemical used)

clude previous fall application)

't application

te

d application

te

d application

te

include previous fall application)

-used

51 treated

ation, 1if other
nded rate

1l used

s treated

ation, if other
nded rate

1If less thaq the whole f{ield was treated.




1 o Crons D=3

Third chemical use¢d

Number of acres tvreated

Rate of applicatioen, if other
than recommended rate

Insect Control

First chemical used
H

i
H
1

Number of acres t%eated3

Rate of applicati@n

Second chemical used
!

Number of acres treated

Rate of applicatién

Miscellaneous

Fall Tillage and pre-seeding oractices

- please list alljoperations

over the fields:from previous

harvest to seeding; specifly

implement used {indicate

inventory number or implenent

3

i,
name). If the ?jeld wa

i ,
summnerfallowed the vreviour

year then no fall cultivalions
are included.

]
H
<
H
i
;
;‘f
S
i
i
4
8

]



17,

12.

Seeding (i.e.. onreg

G odrrill.

packers)

Post-seeding (i.e.,

~

Crops

<

31

weed

sprayer)

a) Harvesting (fox

fage seed)

Indicate Swathe
Indicate Combis
Indicate Truck

b) Expected Drying

r(s) used

e(s) used

's) used

(if applicable)

Nunber of bushe
Moisture level

Moisture Jlevel

¢) Harvesting (str

1s dried

»before drying

after drying

aw)

Indicate Baler

(Piease list tl

used to Lriny

to storage)

used.

e equipment

r Lhie utraw

h)




Crops D2y

14, Breaking Practices! (foranmes
3

- please list all doperations

32

over the field t¢ break the

forage in the lajt year of

production (i.e.| plow,

tandem disc, cultivator, etc.)

B



Farm Anpalysis System
Department of Agricultural Economics

University of Manitoba

Year 1983
RECORD # 1
LIST DOF MACHINERY INVENTORY
Year Year New Price Beginning End Beginning End Depr
Inven- Manu Purc Replace Paid of year of year of year of year ecia
tory fact has Hours ment - in year Book Book Market Market Deprec- Invest- tion
Til1lage Name Size ured ed Used Cost Purchased Value Value Value Vatue iation ment Rate
1-0 TRACTOR(DIESEL) 80 1964 1983 170 44127 2723 2723 2315 2342 2014 409 218 0.150
2-0 TRACTOR(DIESEL) 70 1964 1978 129 31988 3872 268 387 1822 1567 581 169 0.150
3-0 TRACTOR(GAS) 45 1952 1968 20 20564 1841 (o) 0 192 165 (o) i8 0.150
4-0 TRACTOR(GAS) 28 1955 1963 28 12795 3829 0 0 188 161 (o] 17 0.150
5-0 CULTIVATOR L.D. 15 1975 1975 59 3707 3707 741 371 1109 954 3714 103 0.100
6-0 CULTIVATOR H.D. 10 1973 1973 32 2830 2890 o o 640 550 o] 59 0.100
7-0 AUGER-MOTOR 6 1968 1975 18 1865 649 130 65 194 167 65 - 18 0.100
8-0 ONE WAY DISC 12 1961 1973 31 3147 515 0 (o] 114 98 0 11 0.100
9-0 PRESS DRILL 14 1965 1973 28 13132 3929 0 (o} 870 748 0 81 0.100
10-0 HARROW (DRAG) 30 1975 1978 30 3090 3080 618 308 925 795 309 86 0.100
11-0 SPRAYER 30 1971 1979 14 1918 574 344 287 314 270 57 29 0.100
12-0 SWATHER(PTO) 156 1973 1978 22 4665 2195 1097 878 1032 888 219 96 0.100
13-0 COMBINE (S.P.) 6 1959 1980 25 36600 1542 848 617 980 843 231 91 0.150
14-0 TRUCK - 250 1949 1979 43 14969 162 65 44 89 76 24 8 0.150
15-0 BALER (SQUARE) 10 1964 1968 79 9800 5361 0 (o) 558 480 (o) 52 0.100
16-0 ROTOTILLER 4 1971 1979 (o] 7446 2228 1337 1114 1219 1048 223 113 0.100
17-0 MOWER(PTO) 7 1973 1978 20 2434 1800 360 180 539 463 180 50 0.100
18-0 RAKE-WHEEL 10 1972 1972 14 2636 2636 o] o 502 431 (o) 47 0.100
18-0 STOOKER 0 1973 19873 0 2308 2308 0 0 511 439 o] 48 0.100
20-0 P.T.0. WAGON 2 1965 1969 18 4182 2288 (o) (o] 277 238 0 26 0.150

(B) 221263 48138 9231 6562 14414 12396 2669 1340
(E) 221263 48138

S - Sold(Month of Sale)

P - Purchase(Month of Purchase)

0 - Owned

C - Custom

R - Rented

( number ) - Month of Sale or Purchase

D XTpuaddy



uvIstTance rieiqa tTo ator‘age

Yield/Acre

Yield/Acre Secondary Crop
Improved Acreage

================================================================================================================================
Variable Costs Fixed Costs

# Total Total
Code Times Acres Fuel Lub. Repairs Variable Insur. Invest. Deprec. Fixed Total
# Tillage Name Size Over /Hour Price $/AC $/AC $/AC Cost $/AC $/AC $/AC Cost Cost Cost
5 CULTIVATOR L.D. 16. 2.00 7.22 3707. 0.85 0.13 0.20 1.18 0.01 0.43 1.54 1.99 3.16
6 CULTIVATOR H.D. 10. 1.00 4.64 2890. 1.28 0.19 0.21 1.68 0.01 0.25 0.0 0.26 1.94
7 AUGER-MOTOR 6. 2.00 19.84 1865. 0.05 0.01 0.02 0.08 0.00 0.08 0.27 0.35 0.42
8 ONE WAY DISC 12. 1.00 4.81 3147. 1.19 0.18 0.28 1.65 0.00 0.04 0.0 0.05 1.70
9 PRESS DRILL 14. 1.00 5.43 13132, 0.75 0.11 2.01 2.87 0.01 0.34 0.00 0.35 3.22
10 HARROW (DRAG) 30. 2.00 13.99 3090. 0.32 0.05 0.07 0.44 0.01 0.36 1.29 1.66 2.10
11 SPRAYER 30. 1.00 11.05 1{918. 0.16 0.02 0.09 0.28 0.00 0.12 0.24 0.36 0.64
12 SWATHER(PTO) 16. 1.00 6.893 4665. 0.94 0. 14 0.14 1.22 0.01 0.40 0.91 1.33 2.55
13 COMBINE (S.P.) 6. 1.00 6.08 36600. 0.56 0.08 1.60 2.24 0.01 0.38 0.96 1.35 3.59
14 TRUCK 250. 1.00 4.17 14969. 0.86 0.13 1.02 2.00 0.00 0.03 0.10 0.14 2.14
15 BALER (SQUARE) 10. 1.00 2.73 9800. 1.24 0.19 1.82 3.24 0.01 0.22 0.0 0.22 3.46
20 P.T.0. WAGON 3. 1.00 11.08 4182. 0.32 0.05 0.07 0.45 0.00 0.11 0.0 0.11 0.56
1 TRACTOR(DIESEL) 90. 41127, 3.03 3.03 0.03 0.91 1.70 2.64 5.67
2 TRACTOR(DIESEL) 70. 31988. 1.53 1.53 0.02 0.71 2.42 3.15 4.67
4 TRACTOR{GAS) 28. 12795. 0.04 0.04 0.00 0.07 0.0 0.07 0.12
TOTAL COST/ACRE/FIELD 9.74 1.46 12.42 23.62 0.13 4.44 8.44 14.01 37.64

3ok sk

ke ok A



Acres 75. Client # 1

Average Field Size 75.
Distance Field to Storage 3.0
Yield/Acre 35.0
Yield/Acre Secondary Crop 0.2
Improved Acreage
Variable Costs Fixed Costs
# Total Total
Code Times Acres Fuel Lub. Repairs Variable Insur. Invest. Depr*c. Fixed Total
# Tillage Name Siza Over /Hour Price $/AC $/AC $/AC Cost $/AC $/AC $/AC Cost Cost Cost
5 CULTIVATOR L.D. i16. 2.00 7.22 3707. 0.81 0.12 0.20 1.13 0.01 0.43 1]54 1.99 3.11
6 CULTIVATOR H.D. 10. 1.00 4.64 2890. 1.19 0.18 0.21 1.59 0.01 0.25 0|0 0.26 1.84
7 AUGER-MOTOR 6. 2.00 14.17 1865. 0.07 0.01 0.02 o.11 0.00 0.08 0327 0.35 0.45
8 ONE WAY DISC 12. 1.00 4.81 3147. 1.16 0.17 0.28 1.61 0.00 0.04 0{0 0.05 1.65
9 PRESS DRILL 14. 1.00 5.43 13132. 0.75 0.14 2.01 2.87 0.01 0.34 0{00 0.35 3.22
10 HARROW (DRAG) 30. 2.00 13.99 3090. 0.32 0.05 0.07 0.44 0.01 0.36 1{29 1.66 2.10
11 SPRAYER 30. 1.00 11.05 1918. 0.16 0.02 0.09 0.28 0.00 0.12 0124 0.36 0.64
12 SWATHER(PTO) 16. 1.00 6.93 4665. 0.94 0. 14 0.14 1.22 0.01 0.40 0:91 1.33 2.55
13 COMBINE (S.P.) 6. 1.00 5.78 36600. 0.59 0.09 1.68 2.36 0.01 0.38 0.96 1.35 3.71
14 TRUCK 250. 1.00 2.98 14969. 1.20 0.18 1.43 2.81 0.00 0.03 0.10 0.14 2.94
15 BALER (SQUARE) 10. 1.00 2.73 9800. 1.24 0.19 1.82 3.24 0.01 0.22 0.0 0.22 3.46
20 P.T.0. WAGON 3. 1.00 11.08 4182. 0.32 0.05 0.07 0.45 0.00 0.1t 040 0. 11 0.56
1 TRACTOR(DIESEL) 90. 41127. 3.03 3.03 0.03 0.91 1.70 2.64 5.67
2 TRACTOR(DIESEL) 70. 31988. 1.53 1.53 0.02 0.71 2.42 3.15 4.67
4 TRACTOR(GAS) 28, 12795. 0.04 0.04 0.00 0.07 0Jo 0.07 0.12
TOTAL COST/ACRE/FIELD 9.94 1.49 12.93 24.36 0.13 4.44 9,44 14.01 38.38
o0 3k ok o %k %k L2 1 3
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Crop Tame Hay Field # 3
Acres 30. Client #
Average Field Size 30.
Distance Field to Storage 1.0
Yield/Acre 2.0
Yield/Acre Secondary Crop 0.2
Improved Acreage
================================================================================================================ CTEEESESOEREE=SEEEDR
Variable Costs Fixed Costs
H# Total Total
Code Times Acres Fuel Lub. Repairs variable Insur. Invest. Deprec. Fixed Total
# Tillage Name Size Over /Hour Price $/AC $/AC $/AC Cost $/AC $/AC $/AC CoTt Cost Cost
15 BALER (SQUARE) 10. 2.00 2.45 9800. 1.37 0.21 2.02 3.60 0.01 0.22 00 0.22 3.83
17 MOWER(PTO) 7. 2.00 3.01 2434, 0.79 0.12 0.32 1.23 0.01 0.21 075 0.97 2.19
18 RAKE-WHEEL 10. 2.00 4.30 2636. 0.46 0.07 0.16 0.69 0.0t% 0.19 Q{0 0.20 0.89
20 P.T.0. WAGON 3. 2.00 14.51 A4182. 0.25 0.04 0.06 0.34 0.00 0.11 010 0.11 0.45
2 TRACTOR(DIESEL) 70. 31988. 1.79 1.79 0.02 0.71 2142 3.15 4,94
3 TRACTOR(GAS) 45. 20564 . 0.47 0.47 0.00 0.07 0i{0 0.08 0.54
4 TRACTOR(GAS) 28. 12795. 0.23 0.23 0.00 0.07 0{0 0.07 Q.30
1 TRACTOR(DIESEL) 90. 41127. 0.45 0.45 0.03 0.91 1§70 2.64 3.08
TOTAL COST/ACRE/FIELD 5.75 0.86 8.04 14.65 0.07 2.49 4.87 7.43 22.08
ok ok ok e sk % %k &
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Acres 60. Client #
Average Field Size 60.
Distance Field to Storage 0.0
Yield/Acre 0.0
Improved Acreage
==================================================================================================’-==============================
vVariable Costs Fixed Costs
# Total Total
Code Times Acres Fuel Lub. Repairs Variable Insur. Invest. Deprec. Fixed Total
# Tillage Name Size Over /Hour Price $/AC $/AC $/AC Cost $/AC $/AC $/AC Co%f Cost Cost
5 CULTIVATOR L.D. 15. 2.00 6.92 3707. 0.84 0.13 0.21 1.18 0.01 0.43 1.]54 1.99 3.16
10 HARROW (DRAG) 30. 2.00 13.52 3090. 0.33 0.05 0.07 0.45 0.01 0.36 1.29 1.66 2.11
1 TRACTOR(DIESEL) 90. 41127. 1.42 1.42 0.03 0.91 1.[70 2.64 4.06
TOTAL COST/ACRE/FIELD 2.35 0.38 1.97 4.68 0.056 1.70 4.53 6.28 10.96
ok ik K s Aok ¥ kK
ACCUMULATED COST/ACRE/FOR ENTERPRISE 7.46 1.12 9.42 18.00 0.11 3.51 7.64 11.26 29.25
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Year 1983 Crop Enterprise Summary for Record # 1 for Red Spring Whaat
==crmcsszszzozzszsszssSsssCoSTSSSTSSCSSESSSSSSSESCSSSSSSSSSSSSSSssSsS==s====ss=s=====ssoossSozssss=sssssssssssszass=sss
Input Physical Record Dollar Record

Acres  Cost/Acre Total Total Tgtal
Fuel & Lubrication 75.0 X 11.20 840.05 V
Repairs 75.0 X 12.42 831.60 V
Fertilizer No Fertilizer Used
Chemicals 10.5 Active Oz. 2,4-D Amine 80 75.0 X 1.086 78.76 Vv 78.75
Labor 218.33 Hours @ 5.31 75.0 X 15.46 1169.34 V
Interest on Operating Capital 75.0 X 2.52 189.23 V
Crop Insurance Premiums 75.0 X 2.00 160.00 V
Taxes 75.0 X 3.24 242.78 F
Machine Insurance 75.0 X 0.17 12.57 F
Overhead, Miscellaneous 75.0 X 4.93 369.60 F
Total Cash Costs 75.0 X 52.99 3973.92
' Investment Land & Buildings 75.0 X 21.47 1610.10 F
Machinery Investment 75.0 X 5.59 418.92 F
Total Machinery Depreciation 75.0 X 11.12 834.11 F
Total Non Cash Costs 75.0 X 38.18 2863, 13
====cccassoossssoossasSSSSSSSSSS=SSssS=sSsSs=sszc=====os=ss=s=ossss==sS===s=sSsSs===s===zcoss===z==sSs=oSS=SzsSSsssszsslEsso
Total Cost 75.0 X 91.16 6837.04
So=m==m=c=comcSSZSCSSCSSSSSSSCSSSSSSSSSSCoSCaOSSSSoEESaNSCSRRSSSSSSESSSSSSSSESSSSSSSSSSSRSSSSSSSsSSssoooosssooasseoss
Output (Acres X Yield = 75.0 X 25.00) 1875.00 X 4.48 8400.00
Output (Acres X Yield = 75.0 X 0.16) 12.00 X 35.85 4301 20
Net Returns to Management 8830.20 __  6837.04 1993 15
Returns to A1l Labor and Management 8830.20 _  6837.04 + 1159.34 315250
Returns to Investment Labor & Management 3152.50 + 418.92 + 1610. 10 5181.51
Returns to Investment Depreciation Labor and Management 6015.62
=====m=sRcsSSSSESSSoSSSSoSSESaSsSSSSSSISScSSSSSSSS==s=sS=SS=oSsSssSSS=SSSSSSSSS=E=ssssso-=SocoRSSSSSSSSSSoREsszssssszooohses

Field #

1



Acres __Cost/Acre Total Total Tdtal

Fuel & Lubrication 30.0 X 6.61 198.31 V
RePairs 30.0 X 8.04 241.18 V
Fertilizer No Fertilizer Used
Chemicals No Chemicals Used
Labor 97.34 Hours @ 5.31 30.0 X 17.23 516.85 V
Interest on Operating Capital 30.0 X 2.01 60.32 V
Taxes 30.0 X 3.24 97.11 F
Machine Insurance 30.0 X 0.17 5.08 F
Overhead, Miscellaneous 30.0 X 4,93 147.84 F
Total Cash Costs 30.0 X 42.22 1266.63
Investment Land & Buildings 30.0 X 21.47 644.04 F
Machinery Investment 30.0 X 5.59 167.57 F
Total Machinery Depreciation 30.0 X 11.12 333.65 F

rTotal Non Cash Costs 30.0 X 38.18 1145.25
EEESRESSESSCESSSRSRCRESCESESSSSSSSSSSSSSsS=SsSs=SSo==-ssS====SSSS=SSSTSSSSSSSSSSSSSSSSSSsSSassssass==sSsss=s=s=asoess
Total Cost 30.0 X 80.40 2411.88
smmmsssmmsssssssssssssssssssossssososssoooSSSSSSSSSSECSSSSSSSSSSSESSSSSSSSEEsSNS—=cSossSs===szssss====ss==z==s=z==ssS===
Output (Acres X Yield = 30.0 X 2.00) 60.00 X 36,00 2164Q.00
Output (Acres X Yield = 30.0 X 0.17) 5.04 X 23.43 118§.09
Net Returns to Management 2278.09 2411.88 ~133.80
Returns to Al1 Labor and Management 2278.09 _  2411.88 + 516.85 383.05
Returns to Investment Labor & Management 383.05 + 167.57 + 644.04 1194.66
Returns to Investment Depreciation Labor and Management 1528.31
==ss====scsssozossosszssssoooossoozooooSSoSSSSESSSSSCoSSECSCSSSRESSSSSSSSSSSSmSSsSSsSossssmo=ss==ss=sSs====a=ss====sso===



Year 1983 Crop Enterprise Summary for Record # 1 for Oats
crcomEcosNosmmmmssEEEmosSSSS—ESEE=SSSSSSCSCCSSRSSSSCESSSSSSSSSSXNSSSSSSSooSSSSSCoSSCCORSESSSESESESRSSSSSSSSSSSSSSSSHSERS
Input Physical Record Dollar Record
Acres  Cost/Acre Totatl Total Tatal

Fuel & Lubrication 756.0 X 11.43 857.54 V
Repairs 75.0 X 12.93 969.59 V
Fertilizer No Fertilizer Used
Chemicals 10.5 Active 0z, 2,4-D Amine 80 75.0 X 1.06 78.75 V 78.75
Labor 227.43 Hours @ 5.31 75.0 X 16. 10 1207.67 V
Interest on Operating Capitatl 75.0 X 2.58 193.67 V
Crop Insurance Premiums 75.0 X 1.80 135.00 V
Taxes 75.0 X 3.24 242.78 F

xsMachine Insurance 75.0 X 0.17 12.87 F

'Overhead, Miscellaneous 75.0 X 4.93 369.60 F
Total Cash Costs 75.0 X 54.23 4067. 16
Investment Land & Buildings 75.0 X 21.47 1610.10 F
Machinery Investment 75.0 X 5.59 418.92 F
Total Machinery Depreciation 75.0 X 11.12 834.11 F
Total Non Cash Costs 78.0 X 38.18 2863.13
mEmmmm==rcm==s====-omsSSSSSCSSSCSSSSSSESSNSCSSSSRESESSOSSSSSSSSSEoSSSSCSSSSSSSSSooRCRNSRSSCSSSSSRESSENSSCES=SSSSSSSSss
Total Cost 75.0 X 82.40 6934.29
mmmmmsssssmammooooSsssssSSSSSSSSSSSSSSSSSSSESESSSCSSSRSSSSSSSSCEsSSSSSSCoSsoSsESSSSooSSCSSSSeSESoSSSssssssazsssogsss=s
gutput (Acres X Yield = 75.0 X 35.00) 2625.00 X 1.32 3465.00
Output (Acres X Yield = 75.0 X 0. 16) 12.00 X 35.85 43Q.20
Net Returns to Management 3895.20 _ 6930.29 -3035.09
Returns to Al1l Labor and Management 3885.20 _ 6930.29 + 1207.67 -1827.41
Returns to Investment Labor & Management -1827.41 + 418,92 + 1610. 10 201.60
Returns to Investment Depreciation Labor and Management 1035.72
=coosssssssSsomcoooSooSCoRSESoRSSSSSSSTSISSSASSSSSS=aSSSSSSSoSSSSSSCSCESSSSSCSSSESSSSSSSSSEESSss=ssSSsSssSssassssssssssss

Field #
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I.
II.

III.

Iv.
V.

VI.

f Red Spring Wheat Oats Tame Hay Summerfallow Total | Farm Average
__________________________________________________________________________________________________________ O e Ll Ty ——

Acreage By Crop(acres) 75. 75. 30. 60. 240. . 1.
|
Cost of Production '
1. Fuel & Lubrication 840.05 857.54 198.31 162.25 2058. 14 8.58
2. Repairs 931.60 969.59 241.18 118.48 2260.85 9.42
3. Fertilizer 0.0 0.0 0.0 0.0 0.0 | 0.0
4. Chemicals 78.75 78.7S 0.0 0.0 1567.50 0.66
5. Seed Treatment Costs 0.0 0.0 0.0 0.0 0.0 1 0.0
6. Seed & Cleaning Cost 0.0 0.0 0.0 0.0 0.0 0.0
7. Twine Costs 0.0 0.0 0.0 0.0 0.0 | 0.0
8. Labor 1159.34 1207.67 516.85 167.01 3050.88 12.71
9. Custom Charges 0.0 0.0 0.0 0.0 0.0 0.0
10. Interest Oper. Cap. 189.23 193.67 60.32 47.38 490.61 2.04
11. Crop Insurance Prem. 150.00 135.00 0.0 0.0 285.00 1.19
12. Drying Costs 0.0 0.0 0.0 0.0 0.0 | 0.0
13. Equipment Rentals 0.0 0.0 0.0 0.0 0.0 | 0.0
14. Rent 0.0 0.0 0.0 0.0 0.0 0.0
15. Taxes 242.78 242.78 97. 11 194.22 776.88 | 3.24
16. Machinery Insurance 12.57 12.57 5.03 10.05 40.22 0.17
17. Overhead, Misc. 369.60 369.60 147.84 295.68 1182.72 4.93
i18. Total Cash Costs 3973.92 4067. 16 1266.63 995.08 10302.78 42.93
19. Investment Land&Bldg 1610. 10 1610. 10 644.04 1288.08 §1562.32 | 21.47
20. Investment in Mach. 418.92 418.92 167.57 335.13 1340.53 | 5.59
21. Machinery Depr. 834.11 834.11 333.65 667.29 2669.16 | 11.12
22. Total Non Cash Costs 2863. 13 2863.13 1145.25 2290.50 9162.01 | 38.18
23. Tofal Cost 6837.04 6930.29 2411.88 3285.58 19464.79 | 81.10
Gross Returns
24. Average Yield/Acre 25.00 35.00 2.00 0.0 N/A | N/A
Breakeven Yield/Acre 11.83 41.08 1.17 0.0 N/A | N/A
25. Average Price 4.48 1.32 36.00 0.0 N/A ; N/A
Breakeven Price 2.12 1.55 21.11 0.0 N/A i N/A
26. Crop Insur. Revenue 0.0 0.0 0.0 0.0 0.0 0.0
27. Straw ($/Acre) 430.20 430.20 0.0 0.0 860.40 | 3.58
28. Grazing ($/Acre) 0.0 0.0 118.09 0.0 118.09 | 0.49
Total Gross Returns 8830.20 3885.20 2278.09 0.0 15003.48 62.51
Net Returns to Mgmt. 1993. 15 ~-3035.089 ~133.80 -3285.58 -4461.31 -18.59
Returns to Labor & Mgmt. 3152.50 -1827.41 383.05 -3118.57 -1410.43 | - -5.88
Returns to Investment
Labor & Mgmt. 5181.51 201.60 1194.66 -1495.35 5082.42 | 21.18
. Returns to Investment |
Depr. Labor & Mgmt. or 6015.62 1035.72 1528.31 -828.06 7751.58 | 32.30
NET CASH RETURNS (See Note)
=======================—============================================================3=====================ﬁ‘=============

NET CASH RETURNS is defined as the amount of money left to pay for labor (family and hired),
service long term debts, replace machinery as they depreciate and for management and profit.



Year 1983 Crop Enterprise Summary for Record # 1 for Summerfal low
CemmmmSCESEEESCESSEESSESSSSSSCSSSCRSSSERRSSSSSSSSSSSRSSERSSSSSSSSSSSSSSRESSSSIASIESSSSSSSRaSAsEsssSssssssssssssssEsss
Input Physical Record Doliar Record
Acres _ Cost/Acre Total Total Tatal

Fuel & Lubrication 60.0 X 2.70 162.25 V
Repairs 60.0 X 1.97 118.48 V
Fertilizer No Fertilizer Used
Chemicals No Chemicals Used
Labor 31.45 Hours @ .31 60.0 X 2.78 167.01 V
Interest on Operating Capital 60.0 X 0.79 47.38 V
Taxes 60.0 X 3.24 194.22 F
Machine Insurance 60.0 X 0.17 10.05 F

)Overhead, Miscellaneous 60.0 X 4,93 295.68 F

| Total Cash Costs 60.0 X 16.58 995.08
Investment Land & Buildings 60.0 X 21.47 1288.08 F
Machinery Investment 60.0 X 5.59 335.13 F
Total Machinery Depreciation 60.0 X 11.12 667.29 F
Total Non Cash Costs 60.0 X 38.18 2290.50
emPLECESERSLNSESSoEmESEERSSSSSSSSCRSSmSSSSSSSSSSSSSESSoSSSSSSSSSSSSSSSSRSSESaSSSSSSSSSSSoESSSsSsssasSsSscossassaRsss
Total Cost 60.0 X 54.76 3285.58
CremSosmsSSEEENERSSESSSSESSCSSSSSEESSSESSEGSSSSSSESSacSSSSSCSSSSSSSSSSISSSSSsSosSssSSss=SsSSsassSsssosssssssssssagssEs
Qutput (Acres X Yield = 60.0 X 0.0 ) 0.0 X 0.0 .0
Net Returns to Management 0.0 3285.58 -3285.58
Returns to A1l Labor and Management 0.0 3285.58 + 167.01 -3118.57
Returns to Investment Labor & Management -3118.57 + 335.13 + 1288.08 -1495.35
Returns to Investment Depreciation Labor and Management -828.06

Field #

4



Cost and Return Per Acre Per Crop For Record Number

1 In 1983

1. Acreage By Crop(acres)

II. Cost of Production
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university of Manitoba

Red Spring Wheat Oats Tame Hay Summerfal low Farm Average
I. Number of Clients With the Crop 1.00 1.00 1.00 1.00 1.00
II. Cost of Production
1. Fuel & Lubrication 11.20 11.43 6.61 2.70 8.58
2. Repairs 12.42 12.83 8.04 1.97 9.42
3. Fertilizer 0.0 0.0 0.0 0.0 0.0
4, Chemicals 1.05 1.05 0.0 0.0 0.66
5. Seed Treatment Costs 0.0 0.0 0.0 0.0 0.0
6. Seed & Cleaning Cost 0.0 0.0 0.0 0.0 0.0
7. Twine Costs 0.0 0.0 0.0 0.0 0.0
8. Labor 165.46 16.10 17.23 2.78 12.71
9. Custom Charges 0.0 Q.0 0.0 0.0 0.0
10. Interest Oper. Cap. 2.52 2.58 2.01 0.79 2.04
11. Crop Insurance Prem. 2.00 1.80 0.0 0.0 1.18
12. Drying Costs 0.0 0.0 0.0 0.0 0.0
13. £Equipment Rentals 0.0 0.0 0.0 0.0 0.0
14. Rent 0.0 0.0 0.0 0.0 0.0
16. Taxes 3.24 3.24 3.24 3.24 3.24
16. Machinery Insurance 0.17 0.17 0.17 0.17 0.17
17. Overhead, Misc. 4.93 4.93 4.93 4.93 4.93
18. Total Cash Costs 52.99 §4.23 42 .22 16.58 42.93
19. Investment Land&Bldg 21.47 21.47 21.47 21.47 21.47
20. Investment in Mach. 5.59 5.59 5.59 5.589 5.58
21. Machinery Depr. 11.12 11.12 11.12 11.12 11.12
22. Total Non Cash Costs 38.18 38.18 38.18 38.18 38.18
23. Total Cost 81.16 92.40 80.40 54.76 81.10
III. Gross Returns
24, Average Yield/Acre 25.00 35.00 2.00 0.0 N/A
Breakeven Yield/Acre 11.83 41.08 1.17 0.0 N/A
25. Average Price 4.48 1.32 36.00 0.0 N/A
Breakeven Price 2.12 1.55 21.11 0.0 N/A
26. Crop Insur. Revenue 0.0 0.0 0.0 0.0 0.0
27. Straw ($/Acre) 5,74 5.74 0.0 0.0 3.98
28. Grazing ($/Acre) 0.0 0.0 3.94 0.0 0.49
Total Gross Returns 117.74 51.94 75.94 0.0 62.51
IV. Net Returns to Mgmt. 26.58 -40.47 ~4.46 ~54.76 -18.59
V. Returns to Labor & Mgmt. 42.03 -24.37 12.77 -51.98 -5.88
VI. Returns to Investment
Labor & Mgmt. 69.09 2.69 39.82 -24.92 21.18
VII. Returns to Investment
Depr. Labor & Mgmt. or 80.21 13.81 650.94 -13.80 32.30
NET CASH RETURNS (See Note)
================BB============B=====================================l=========================================
Note: NET CASH RETURNS is defined as the amount of money left to pay for labor (family and hired),

service long term debts, replace machinery as they depreciate and for management and profit.





