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ÀBSTRACT

The Manitoba escarpment is an area characterized by ero-

sion and decreased agricultural productivity. The Turt1e

River Watershed Conservation Ðistrict 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 terr.ns of physiography, geology, and land

use. The Turtle River Watershed Conservation District Board

may develop and evaluate conservation techniques specifical-
Iy for the subescarpment region.

The primary objective of this sLudy is to evaluate the

environmental effectiveness, social acceptance, and economic

feasibitity of various remedial soil-water management tech-

niques for the subescarpment of the Turt1e River watershed.

Forty-three farmers in the subescarpment region lvere inter-
viewed to obtain data concerning prevalent farming practices

and attitudes. The environmental effectiveness of each soil
conservation techníque was determined through a Iiterature
search. SociaI 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 probabilíty of
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being incorporaÈed into the subescarpment region, as fol-
lows:

1. minimum use of summerfallow;

2. adequate fertilizer application;
3. maximizaÈion of forages;

4. grassed waterways;

5. woody vegetation along streams;

6. shelterbelts;
7. cover cropsi

8. contour tillage; and

9. zero tillage.

Many recommendations v¡ere directed at improving public

avùareness concerning the on-farni benefits of the various

cultural practices. These recommendatíons vrere developed to

stimulate erosion control in the subescarpment region of the

Turtle River watershed.
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Chapter I

INTRODUCTION

]. .1 PREAMBLE

The Turtle River Watershed Conservation District Board

(r.n.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 (uanitoba water Commission, !973:6). The increased

turbidity is leading to decreased fisheries producti'on and

increased algae growth (t*tanitoba Water Commission , 197 3:6).

These effects are consequently damaging recreational oppor-

tunities for local residents and tourists as well 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 ,these resource problems. This practicum

presents guidelines that may be incorporated into a manage-

ment plan for the subescarpment region of the Turtle River

watershed (rígure 1).
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The T.R.W.C.D.B. has considered a variety of soil-water

management technigues to alleviate soil erosion and increase

agricultural productivity. To appropriately apply soil-wa-

ter management techniques, the Board must recognize that the

TurtIe River watershed (T.R.w. ) consists of areas with spe-

cif ic physiographic characteristics. The most appropriate

techniques can then be integrated into a management plan for

the subescarpment region.

Such a management plan rnust consist of agricultural tech-

niques which are appticable 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 managemenl plans

for not only the T.R.W.C.D.B. but for oÈher agencies that

manage soil and water resources.

I.2 GLOSSARY OF TERMS AND LTST OF ABBREVIATIONS

Adequate fertilizer application- is a soil erosion control

technique 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 regron- rs a narrow

watershed ranging between 360

ft.) above sea level (a.S.L.).
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Lowland region- includes the area

ershed below the 300 meter (1000

TurtIe River wat-

S. L. contour .

in the

fr.) A

Protected area- refers to an area that has

to be managed primarily for its beneficial
source conservation.

been designated

effects for re-

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 aII the labor required

in the operation of the enterprise (Longmuir et ÊÀ.,
1978:34). The term indicates the returns to an enterprise

assuming al1 labor and management costs are zeto. Stated

anoLher wây, the term indicates the returns when all costs

except labor and management are considered.

Subescarpment region- is a physiographic region of the Tur-

t1e River watershed that is located between the 300 meter

and 360 meter (1000 and 1200 ft.) contours (e.S.L.). In

this study, the subescarpment will be defined as the tran-
sition zone between the escarpment and lowland regions en-

compassing land f rom t.he 1000 foot (300 m) (e.s.l. ) contour

interval, west to the eastern boundary of Riding Mountain

National Park (rigure 1). The subescarpment region is the

study area.

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

software system for data analysis.
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Soi}-water management plan- is a program of action

involving recommendations to decrease erosion and increase

agricultural productivity. rhis plan wilI 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 feasibifity.

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 thaÈ 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 probJ.em, soil
erosion, is evident on the slopes of Riding Mountaín Nation-

aI Park (CarIyIe, 1980:261). Conservation practíces intend-

ed to reduce water erosion depend largely upon agricultural
Iand 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 subescarpmenL and parts of

5



the escarpment region (water Resources Branch, I979:3). The

predominant steep slope and sandy-1oam soil make this region

highly vulnerable to erosion when land is cleared or culti-
vaÈed improperly.

Proper soil-water management techniques can reduce soil
erosion and conseguently 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 wiII be placed on the subes-

carpment region, however, because of its unique physiograph-

ic characteristics.

6



1.4 RESEARCH OBJECTIVES

The primary purpose of this research is to evaluate the

environmental effectiveness, social acceptability, and eco-

nomic feasibility of soi]-water management techniques in the

subescarpment of the TurtIe River watershed. The results of

the evaluation may then be íntegrated 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 effectiveness, social accep-

tance, and economic feasibility; and

'3. to incorporate these remedial measures into a set of

management guid.elines 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 II) provides a

thorough understanding of the processes of erosíon and a de-

tailed description of the techniques effective in reducing

eros i on .

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 s.ubunit Fâp, de-

picting areas with similar physiographic characteristics of

7



slope and agriculture capability, was developed. Informa-

tion related to land use and soil-water management techni-

ques, that are potentially 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 soi] erosion were identified by

air-photo interpretation and ground truthing and were demar-

cated on a map. A ]iterature search was performed to obtain

information regarding effects and influences of specific
soil-water management techniques.

Environmental and socio-economÍc feasibility analyses

concerning the potential soil-water management techniques

and generaJ. attitudes to conservation were performed. So-

cial and economic data r¡rere gathered by personal interviews

with pr.ivate landowners.

Social data were interpreted by a S.À.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 v¡ere 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 Lhis study are also presented ín Chapter VI.

I



I.6 DELIMITATIONS

The author assumes that the placement of farm unit,s from

subunit three to subunit two wilr not adversery affect the

data analysis.

Treatment of sheet and wind erosion are superficial be-

cause of the inherent difficulties of probrem identifica-
Lion. Major soil-water management problems are primarily
focused upon ri1Ì and gurly erosion. Despite this emphasis

on the erosion aspects of soir-water management, other water

and land related concerns have been dealt with to some ex-

tent.
7,ero tillage was not practiced in the study area, thus

economic data concerning this practice were extracted from

external (outside the sLudy area) sources.

9



Chapter

REVIEW OF RELATED LITERATURE

ÏT

Literature concerning erosion has expanded considerably

in the last decade. The growing concern for erosion control

and the presently increasing awareness of the Iimited 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,I SOIL EROSION PROBLEMS

Soil erosion occurs primarily by the action of wind and

water on inadequately protected soil surfaces (p.r.R.4.,

1982:45). The direct or on-site damages associated with

soil erosion include loss of valuable topsoil; organic deg-

radation; Ioss of soil structure and plant nutrients; re-

duced yield potential and crop quality; and clogged drains,

outlets and channels (Soit Conservation Committee, 1980).

Soil deterioration is occurring as a result of intensive

tillage, resulting in the Ìoss of organic matter (Coote et

4. , 1981 :vi ) . Coote et aI. (f 981 : vi ) also state that ex-

10



cessive summerfallow seems to be the chief cause of soil
fertility loss and structure deterioration. The SoiI Con-

servation Committee (1980) concludes that soil erosion from

agricultural land is associated with inadequate cropping

systems and soil management technigues (such as summerfal-

low) which often are not synonymous wíth 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.4.,

1982:45). In Canada, however, soil erosion has not been as

well recognized by researchers and farmers (egricultural In-

stitute of Canada, 1980 in P.F.R.A. , 1982:45). Most prov-

inces have extensive areas affected by erosion (Coote,

1980212). rn 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, ín Manitoba, the most severe erosion

occurred on the rolling topography of the subescarpment.

There is an apparent agreement in the Iiterature that

soil erosion is a problem in Manitoba (subescarpment areas)

and Canada as weII as the United States. The undersÈanding

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, Ioose and unvegetated (Soil Conservation Commit-

tee, 1980). The P.F.R.A. (1982254) staLes 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 signif icance,

wind erosion does not appear to be a major problem in the

subescarpment of the T.R.I^l.C.D. (Water Resources Branch,

I979227).

Erosion by water is widespread and is a frequently recog-

nized manifestation of soil degradation (Coote et a1.,

1981:6). The primary factors determíning the extent, rate,

and type of soil erosion by water can be categorized into
three broad groups.

2.1.1 Soil Susceptibility
Coote et aI. (f981:6) 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 rainfal] in the subescarpment of ten

exceeds the infiltration rate however, thus resulting in ru-

nof f (p.f'.R.4., 1982:57). In general, soil high in silt
(much like the T.R.\¡¡). subescarpment soils) is very erodible
(Wischemeier and Mannering , 1969 in P.F.R.A. , 1982257) . 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.I.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, I979:9).

SheeÈ, riIl, 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, Iength, and configuration play an important role.

Doug Kozusko (Personal Communication, 1982) states that rilI
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-

Iems (CarIyIe, 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,

t979:10).

Land clearing on slopes causes increased erosíon and

f tooding (¡,tanitoba Department of Mines, Natural Resources

and Environment (¡¿.n.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 8., no

date). The cyclical process can be altered via the imple-

mentation of appropriat.e conservation programs and soil-wa-

ter management techniques (M.D.M.N.R. and 8., no date).

2.2 SOrL-WATER MANAGEMENT TECHNTQUES

The major inputs required to prevent or reduce soil ero-

sion are proper land use and appropriate cultural techniques

(¡¿anitoba Tnstitute of Àgrologists, 1980:45). Specific

techniques wiII be dealt Þ¡ith 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 DepartmenL of Mines, Resources and Environ-

mental Management (t't.p.M.R. and E.M. ), (1974:13) states thaL

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 surf ace (u.o.M.R.and E.M.,

t974¿2]-1.

Many types of conservation tillage farming systems, in-
cluding zero tillage and minimum tiIlage, retain mulch that

can reduce erosion and consequently increase agricultural

t4



productivity (Unger and McCalIa, 1980 in P.F.R.A., 1982259).

Seecharan (1980:a9) states thaL fallowing enhances the

breakdown of organic matter and the conversion of organic

nitrogen to nitrate which can be used by plants. Repeated

fallowing, however, wilI deplele the organic matter content

to a }eve1 where, even after fallowing, nitrogen supplies

are inadequate to meet the needs of the crop thus resulting

in reduced yields (Seecharan, 1980 t49).

Where summerfallowing is necessary, soils should be

tilled shaIlowly and as infrequently as possible because

titlage brings salts to the surface (M.D.M.R. and 8.M.,

1977 t?t) .

Although conservation tillage reduces soil erosion and

increases water infilLration, a higher level of management

skiIl is required as compared to conventional tillage be-

cause tillage equipment adjustmenÈ and weed control are more

dif f icult (P.r.R.4., 1982:60).

Reduction of summerfallowing Lo coincide with increased

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

2.2.2 Adequate Fertilizer Application

The use of fertilizers involves a high

the returns in terms of benefits from the

yields compensate for the additional cost

1980:49).

cash outlay but

increased crop

( Seecharan ,

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 Manítoba Institute of Agrologists (1980:45)

notes that, fertilizer application, in addition to Iarge in-

creases in yield, reduced runoff by 90% and reduced soil
Iosses by more than 90eo during a three-year test on oats in

Manitoba. On wheat plots the runoff $¡as reduced by 15% and

soil loss by 402 (l¡anitoba 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 Croppinq

Cover crops add fibre and improve the physical condition

of the soil while protecting the soil from erosion

(p.r'.R.4. , 1982:16). The M.D.M.R. and E.M. Ã977 259) and

the P.F.R.À. (1982:61) state that falI rye or spring grains

seeded into erodible soils during August or September reduce

both wind and water erosion. Seecharan (1980279) notes that

retention of crop residues serves to reduce runoff and water

erosion.

The M.D.M.R. and E.M. (1977 z17 ) 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 soiI. Strip cropping is very useful on

sloping lands to prevent water and wind erosion while in-
creasing water infiltration (p.r.R.4., 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 Farminq and Terrac inq

Seecharan (1980:82) recommends that tilling of the soil
across slopes (contour farming) and especialty in strips
(strip cropping) should be encouraged to reduce erosion on

sloping land. Contour farming is a simple technigue 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 (tntitchelI, 1980 in P.F.R.A. , 1982262) . P.F.R.A.

Q982¿62) states that terraces have a timited application on

steeply sloping silty soils such as the Pembina escarpment

and Riding Mountain subescarpment in Manitoba.

Another soil-water management technique that may be im-

portant ín the development of a soil-water management plan

is grassed waterways.
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2.2.5 Grassed Watervrays

Grassed waterways are broad, shallow grass-lined channels

designed to conduct runoff away from farmland while result-
ing in minimal erosion (P.F.R.À., 1982262). The M.D.M.R.

and E.M. (1977:13) states that grass or other vegeÈation 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:aA)

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, 197224). 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 wilI help to improve soil structure (upper Thames Riv-

er Conservation Àuthority, Spring 1981). P.F.R.A. (1982178)

notes that the inclusion of annual or perennial forages in

the cropping sequence is one activity that will maintain Ëhe

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 matt.er, and reduced nitrogen ferti-
Iizer 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 Iivestock enterprise (P.F.R.4., 1982¿791 .

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 (AgricuIturaI Research

Service, 1972:13).

Windbreaks help to reduce wind erosion by lowering the

windspeed to their leeward side and by reducing field width.
(p.r.R.4., 1982262). windbreaks reduce soil erosion and

stress to crops and have been shown to increase crop yields
(Upper Thames River Conservatíon Authority, FaIl 1981).

Vegetative wind barriers such as shelterbelts are designed

to reduce the force of the wind in specitic locations and in

doing so often provide the following:

1. erosion control by decreasing the velocity of the

wind at field levelì
2. improved crop yield and quality;
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3. catchment of snow to reduce drifting problems; and

4, aesthetic value. (Ontario Ministry of Natural Re-

sources, Do date 224) ,

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 quite objectionable where large equipment is used.

2.2.8 Woody Vegetat i on Alonq 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.4., 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, 198226). The Iast 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,

FaII 1981:1). If 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

t,he sediment bef ore it reaches the stream or ditch (Upper

Thames River Conservation Authority, FaIl 1981:1). A welI-

vegetated buffer strip (especialÌy 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 s¡ere two soil erosion control methods used success-

f ulIy to stabilize the banks along t,he Thorndal"e watercourse

(Upper Thames River Conservation Authority, Spring 1983¡4).

This stream bank ,stabilization was part of a demonstration

program to prornote 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 grazingi

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 concerníng their favorable

characteristics, environmental impact, and applicability.
As these techniques are environmentally effective, they wilI
be considered to be technically sound in terms of reducing

the physical impact of erosion.

SociaI and economic parameter determination wiII, how-

ever, require a greater degree of data originality because

they are more prone to change from area to area and time to

t ime.

2.3 SOCIAL ACCEPTÀBILITY OF SOIL-WATER MANAGEMENT
TECHNi

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

(Soit Conservation CommiLtee, 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-
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tensen and Norris (1983¡15) also note that personal values

and beliefs, oeighborhood and social pressures, and tradi-
tions 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 a9e, number of

years on current farm, education, and farming experience;

2. institutional characteristics such as the size of

farùr, 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 importance in identifying
perception di f f erences.

Many farmers hesitate to admit that there is any rela-
Èionship 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 (Ctrristensen et

âI.,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 indivídual

techniques and practices.

Different studies have produced different results regard-

ing the farmer's attitude toward the best soil-water manage-

ment technique (Ct¡ristensen and Norris, 1983¡16). MosL of

these studies utilized farmer questionnaires.

P.F.R.A. (19822114) notes that there is an urgent need to

develop effective means of transferring soil conservatíon

technology to individual farmers and conservation groups.

The P.F.R.A. (fgg2:115) 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 $ray to encourage such gov-

ernment programs is to illustrate the economic feasibility
of certain soil-waÈer management techniques.

2.4 ECONOMIC FEASIBILITY OF SOIL-WATER MANAGEMENT
HNI s

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 âI., 19832253). The

Planning Branch of the Treasury Board Secretariat (1982:10)
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notes that recommendations of soir-water management techni-
ques 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. (1g77:39) defines

a viabre farm as one that has sufficient resources to give

the operator a reasonabre 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 viabre

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 !

1. the less efficient manner in which resources are

combined; and

2. the decrease in productivity of labor (M.D.M.R. and

E.M. , I97 7:38 ) .

The M.D.M.R. and E.M. (1977t77 ) also states that the old-
er farmer wirr tolerate a lower income (and save for retire-
ment) to avoid the additionar debt and uncertainty required

to improve or expand his farm.

The M.D.M.R. and E.M. (tgl7:38) further notes that the

identification of uneconomical farm units is usefur because

farms berow the poverty rever do not have the capitar to use

their resources most effectivery. 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. , !977 ¿39) . If 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 t38). The M.D.M.R. and E.M. (lgl7 239) has determined

that the mínimum farm size required to provide a net of

$3,750.00 is between 85 hectares (210 acres) and 154 hec-

tares (¡aO acres). Ideally a pure grain farm should be at

least 202 hectares (500 acres), a mixed farm should be l-qî

hectares (¡00 acres), and a livestock farm should be ]-62

hectares (400 acres) (tl.Ð.M.R. and 8.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 MitcheIl, 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 (etanning Branch of the Treasury

Board Secretariat, 1982:1).

According to the P.F.R.A. (1982t49) the total cost of

erosion consists of:
1. the cost of increased technological inputs;

2. increased power reguirements; 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. lhe benefits foregone that may have been realízed 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 (1980t58) 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 (tongmuir et â1., 1978:í).
Such analyses usually involve one of two processes:

1. detailed documentation and receipts of recordsi 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 facilit,ate data processing

and analysis (Longmuir et 4. , 1978: i ) .

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 modeI, SOILEC (SOff con-

servation EConomics), simulates the soil Ioss and economic

outcomes over a one-year (short-term) or a S0-year (Iong-

term) planning horizon (Elevard et al., 1983:387). The mod-

eI is quite cornplex 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), sit.e 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 ManiLoba, is

called the Budgetary Crop Production SimuLator. The model

v¡as 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 âI., 1978:1). This

Budgetary Crop Production Simulation program enables farm
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managers

ef its of

1978:3 ) .

and policy makers to

alternative cropping

determine the costs and ben-

patterns (Longmuir et â].,

2.5 TNTEGRÀTION OF MANAGEMENT PLAN COMPONENTS

The resources of people, land, and water are so interre-
tated that t,he manipulat ion of any one di rectly or indi rect-
ly af f ects another (M.D.M.R. and 8.M., 1977:10). proper

planning of soil use and land management are so interrelated
as to be inseparable (nunka, 1980220). For improved soil
conservation at the farm level there is a need to document

socio-economic aspects of soil erosion control measures

(Soit Conservation Committee, 1980:28).

A multi-disciplinary resource study investigating the

physical and socio-economic base of the Whitemud Watershed

Conservation Ðistrict incorporated the following three phas-

ôc.

1. comprehensive inventory of

2. concentration on specific
alternative solutions; and

3. preparation a development

cial and economic benefits to the

and E.M. , 1974222) .

A det,ailed management plan wiIl
recommendations as each farm must

management techniques differently

the resource probì.ems;

problems and definition of

plan to optimize

watershed public

the so-

(u.o.M.R.

involve specific farm

apply spec i f ic soil-water
(P.F.R.4., r1o date). For
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this reason, broad generalizations suiLable for the entire
T.R.w. subescarpment wiIl be given.

Many studies have been done on soil erosion, yet ihere 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-
ques;

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 techniques, thus a ]itera-
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

cornpletion of questionnaires by individual farm operators is
essential to provide the necessary data;

I

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-
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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 sysÈems; and

6. a need remains to further document the extent and

degree of soil erosion problems (soit Conservation Commit-

tee, 1980 z28l .
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Chapter I I I

METHODS

3.1 RESOURCE INVENTORY

The first phase of the study involved a resource descrip-

tion and analysis of the study area. À subunit ßêp, depict-

ing areas with similar physiographic characteristics of

slope and agricultural capability, r¡as developed and is pre-

sented in Chapter IV. Three subunits were delineated.

Farmers were classed, according to the }ocation of the ma-

jority of their land, âs belonging to one of the three subu-

nits. Subunit one had 2l 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, âs 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

v¡ere noted and possible implications examined.
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Geologic data pertinent to the study area were obtained

from literary sources.

PanchromaLic 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 sca1e, €Vidences of

rí11 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. Informatíon 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 question-

naires.

3.2 DATA COLLECTION

3.2.1 Sampling the Population

The population sampled was the farming sector 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) vrere mailed out to aLl

residents in the study area. Residents !{ere then contacted
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in person and, if possible, âD interview occurred at that

time or was scheduled for some future date.

The study area is occupied by 130 farmers, 15 (lZv"l of

which owned small holdings (SO acres or less) thus vrere not

included in the sample population. Attempts s¡ere made lo

contact the 115 remaining farmers but 23 (20v") could not be

contacted or LocaLed. 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 (372)

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 questionnaires

over interviews are:

1. establishing contact when people are not home;

2. Iarger numbers of people can be contacted;

3. respondents can take as long as they want to answer

the questions;
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4. Iess bias in that the respondent has no desire to
please the interviewer; and

5. Èhere is uniform question presentation (serdie and

Anderson, 1974:19)..

Some of the advantages of interviews over questionnaires

are the following:
l. reliability and validity of respondenÈ identifica-

tion are not guestionable;

2. better response rate compared to postal questionnar-

ies;

3. interviewer can describe and explain questions when

necessaryi and

4. interviews are more personal (Berdie and Anderson,

I974:19).

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) vras 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

Socíal data, pages l through 5 of the questionnaire, v¡ere

incorporated into S.À.S. programs to obtain information con-

cerning:

1. present soil erosion control methods utilized;
2. which, if âDy, 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 assisLance

programs.

These data v¡ere 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 Àgricultural Economics,

University of Manitoba. The modet summarized in Figure 2 is
the basis for thís computer program.
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Àverage Retail Price Data Producer Supplied Physical Data

-Machinery príces
-Fertilizer prices
-ChemicaI prices
-Fuel prices

-Ti IJ.age pract ices by f ield
-Crops grown by field
-Crop yields
-Machine inventory by type,

Year, and Size

Est imate
and toLal
field

I

I

I

Iof variable, fixed
machinery cost by

Estimate of
by field

costs and returns

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

I Ilustrative

igure 2

description of data processing
simulationflow chart in budget

Source: Longmuir et
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The model is designed to compuLe the total costs (both fixed

and variable) and the gross returns of particular farming

enterprises, thereby deterrnining associated net returns.

The cost estimates are derived from the machinery inventory,

the Iand inventory, the specific management and cultural
practices, and the price data associated with a particular
year of productíon (tongmuir et al., 1978247),

The expected or given value of yield return for that year

produces a value of gross returns. An example output of the

Budgetary Crop Simul-ator program is given in Appendix C. Às

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. Ðata from the 43 interviews vJere 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 foI-
Iows:

1. Forage farms if approximaLely 30% of total produc-

tive agricultural land was in forage;

2. Minimum-falIow 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 IittIe 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-

Iy 30% of all annual crops r{ere cover crops;

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 Èypes;

5. Zero-tíllage farms if approximately 30% of the farm

vras zero tilled and much of the remaining land v¡as 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% rvere used to determine farming enterprise groups

because these figures represented natural (obvious) bounda-

ries and 302 is used in the literature (P.F.R.4., 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 reguire rotation, and farming costs and ben-

efits depend largely on the association of soil-water man-

agemenL techniques with other cultural practices.

No zero-tillage farm enterprises vrere sampled in the

study area thus budgetary data for zero-ti11 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 practíces thaL

would substantialty 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 vrere calculated for:
1. the entire sample populaLion;

2. subunit one; and

3. subunit two.
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Comparisons of the economic indicators r{ere performed to

note general dif f erences among t,he 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 predominanÈ public attitudes and other concerns;

2. priorization and listing of the associated conclu-

sions and recommendations specific Lo each management tech-

nique i

3. listing of conclusions and recommendations with spe-

cific reference to each subunit; and

4. delineation of possible research areas, topics, and

problerns f or f uture 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
determíning social acceptability and economic feasibility
because it combines the benefits of both an interview and a

guest ionna i re.
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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-

pr i ses.
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Chapter IV

RESULTS OF THE RESOURCE INVENTORY

À management plan may be considered a consolidation of a

series of srnaller 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 following five
sect ions:

1. the development of a subunit map;

2. an'evaluation of land use and demographic character-

i st ics;
3. a general description of geologic characÈeristics of

the study area;

4. a mapping of past soil erosion areas; and

5. a a"""ription of present soil-water management prob-

lems.

These sections wilI provide the necessary components to de-

scribe the major soil-water nanagement 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 vrere

based on correlative relationships between slopes and agri-
cultural capability. Profiles vrere 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 I were obtained

from a map developed by the Department of Public Works

(1951). Elevation data pert,aining to prof íles 2 through 5

were obtained from a map developed by the Water Developrnent

nranch (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 vrere 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 i1]ustrates
the boundaries of the major soil capability classifications.
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1-no l-imitations
2-foderate Umitations
3-Íþd. severe limitations
4-severe limitations

Subclass
¡-flooding imrndation
x--conposite limitations
w-excess water
s-soil limi-tations
r-adverse topogfaphy
P- stoniness

Percentage
7-702 of all limitations
3-30% of all limitations
SCALE=1:199'130

CIass
Iegend

Description

N

General uouna"rTå3"í;
for agriculture within

Source: Soil Research

5
soil capability
the study area

Institut,e (1967 )
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Figure 6 illustrates the three subunits of the study

area. Subunit boundaries vrere determined by combining the

changes in slopes of selected profiles (rigure 4) and dis-

tribution of various classes of soil capability for agricul-

ture.
Subunit one is represented by profile slopes of 0.7e" to

1% with soil capability for agriculture categorized Iargely

as a class 3 with moderately severe limiÈations due to ex-

cess water and stoniness.

Subunit t.wo has prof iIe slopes of l.2Z to 42. SoiI capa-

bility for agriculture in subunit two varies considerably

but may be generally classed as 2 thus having moderate limí-
tations. Specific limitations would include excess vtater,

flooding, soil limitations (Iow permeability, low naLural

fertility, Iow 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 6.42. The soil's capability for agriculture may be

classed predominantly as 3 h'ith some 4 (severe limitations).
Subunit three is specifically Iimited for agriculture by

soil Iimitations and adverse topography.
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4.2 LAND USE AND DEMOGRAPHTC VARIABLES

À census of agricultural data for the Rura1 Municipality

of McCreary was used to evaluate land use and demographic

variables because most of the farmers in the study area 04%

or 32 of 43 ) v¡ere located in this R.M. . According to Table

1 the following ürends may be noted concerning land use from

l.97]- 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 yearsi

4. the area in woodland has decreasedi 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. Tbe 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 Èhe land

cleared is susceptibte 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 illusLrates the per-

centage of land in specific agricultural use for the R.M. of

McCreary (fgZf, I976,1981), for each subunit and the entire

study area.
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Use of land

R. M.

Tab1e 1

and total number of census farms in the

of McCreary for 1971, !976, 1981

Use of Farm Land (ha) I 971 ]-97 6 1 981

Total area
of farmland
in hectares

43,165 45,114 42,305

Cropped 18,018 17,860 2l ,7 62

Pasture 1,913 2 ,410 3 ,428

Improved Summer-

fallow
5,753 7 ,364 4 ,025

Other 956 I ,328 879

Woodland 3,809 3 ,695 2 ,0r9
Un improved

Other 12,716 12 ,457 r0,I92

# of Census Farms 229 2t4 2tr

Source: Statistics Canada, I973, 1978, 1983.
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Table 2

Percentage of land in specific uses in

McCreary (1971, I976, 198I), for

subunit and the entire study area

the R.M of

each

Use Census Data Study Area Data

t97r r97 6 I 98t Subun i t
One

Subun i t
Two

Both
Subun i ts

Cropped 4t.7 39.6 51.4 60.5 52 .4 56.1

Pasture 4,4 5.3 8.1 8.3 8.2 8.3

FalIow 13.3 16.3 otr 11. 5 9.4 10.3

Woodland 8.8 8.2 4.8 5.0 7,2 6.2

Other 31.8 30.6 26.2 14,7 22.8 19.1

Source: Statistics Canada, I973, j-978, 1983.
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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-represenLed and Iarger-sized holdings over-represented

by the sample population. This observation is evident for

the individual subunits aIso.

One explanation may be that many smaller farmers consid-

ered themselves too smalI 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 l-,

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, I976, 1981), each

subunit and the entire study area

Farm SÍze Census Data Study Area Data

I97J. t97 6 1 981 Subun i t
One

Subun i t
Two

Both
Subun i t s

Under
3.6 1"6 0.4 3.2 000

2 .7 -28 0 0.9 2.4 000

29-96 24.0 2r.0 25.t 14.3 13.8 14.0

97- 1 61 24.9 25.3 2t.8 oÃ 22.7 16.5

t62-226

227 -307

3 08-4 52

453-647

648
and

Over

17.5 15.4 13.3

16.6 15.4 11. 5

10.5 14.1 15.6

3.1 5.1 3.8

1.8 2.4 3.3

23.8 ¿"8 13.8

23.8 27 ,3 25.6

14.3 13.6 13.9

9.5 13.6 11 .6

4.8 4.5 4.6

Source: Statistics Canada, I973, 1978, 1983.
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Table 4

Percentage of farm operators in

the R.M. of McCreary (1981),

and the entire study

each age group for

each subunit,

area

Age of
Farmer

in
years

1 981
Census
Data

Study Area Data

Subun i t
One

Subun i t
Two

Both
Subun i t s

15-19 0 0 0 0

20-24 4.7 0 0 0

25-29 10.8 0 4.6 2.3

30-34 12.3 14.3 9.1 11.7

35-39 8.0 9.5 13.7 11.6

40-44 otr otr 13.6 11.5

45-49 11.3 r4.3 4.5 9.4

50-54 10.0 0 22.7 11.3

55- 59 10.0 19.0 9.1 14.1

60- 64 10.5 19.0 9.1 14.1

65-69 6.7 0 9.1 4 .6

70 and
Over 6.2 14 .4 4.5 9.4

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 illusLrated

in Table 3, however, the sample population apparently under-

represents the smalI 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 Iimitations 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 aI. (1958:21) describe the geology of the

escarpment region as being composed of intermixed end mo-

raines, êskers, glacial outwashes, and lacustrine deposits.

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

.tional Park (n.u.N.P. ) is characterized by a very irregular
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topography câused by the intermixture of these deposiLs 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 (EhrIich et aI.,
1958 ¿20) ,

The l-owland region is composed of a variety of surface

deposits but the greatest portion of the area consists of

smooth ground moraine. Ehrlich et aI. (fgSg:Zf) noLe that

the surface of these till deposits was reworked in the shal-

Iow 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. In

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 a}. (f958:20) 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 chernical 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

Iandscape pattern and developed from similar parent material
(ebrrtich et 4., 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 associatíon (oauphin 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-Ioam to till substrate)

which is often typed as C1ass III and noted as being suscep-

tibte to wind and water erosion, prone to excessive salini-
ty, and limited in fertility thus requiring various conser-

vation techniquesi and

3. Almasippi association (loamy fine sand to ti11 sub-

strate) which also is often typed as a Class III soil (ex-

perimental Farms Service, 1958). Some soils vrere developed

on thin lacustrine deposits over tiIl. These soils are
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largely classed as belonging to the McCreary association
(very fine sandy-Ioam 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 (nrtrtich et 4., 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

Iimitations. 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

Iargely silt-loam to silty clay-loam in texture. Some

soils, however, are found in the Edwards shale phase, conse-

quently have a Iower potential for agriculture. Àlthough

C1ass I and II soils (as found in subunit two) have the po-

tential for good productivity, effectíve conservation Lech-

niques are essential to maintain the soil in good condition

and to control weeds, diseases, and insect pests (ghrlich et

È!., 1958:83).

Most soils in subunit three are composed of soil associa-

tions in which the dominant soil is a Grey T{ooded (experi-
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mental Farms Service, 1958). Grey Wooded soiLs are devel-

oped under deciduous and coniferous forests and have an À

horizon that is very thin or absent, leached and dark 9rey,
platy, and slightly acidic. Subunit three soils are largely
developed on boulder tilI and consist of medium-textured

tilI of dominantly shale origin. The most common soil asso-

ciation is the Clarksville association which is composed of

very fine sandy-Ioam to clay-Ioam. Subunit three is some-

what broken up by sections of Unclassified type soils where

eroded channels and steep ìnclines comprise eroded slope

complexes (Experimental Farms Service, 1958). GeneraIly

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

Iimitations, 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 v¡ithin 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 Àugust, 1981. The photos interpreted were

obtained from the Àir 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 riII and gul-

Iy erosion area boundaries by stereoscopic vision yet small

enough to provide a good overview of the study area.

Àreas where erosion !ùas evident !{ere demarcated on Figure

7. These erosion areas v¡ere then ground-truthed to deter-

mine i f erosion vras st i I1 present . As shown in Figure 7 ,

some areas v¡ere 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 readíIy 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 vras 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-

falIow 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 SOTL-WÀTER MANAGEMENT PROBLEMS

Ground observations of the study area were performed to

define the parameters of soil-water management problems.

Photographic slides v¡ere taken of specific representative

problem areas. Several slides were then selected and repro-

duced in print form to provide a píctorial illustration of

these problem areas. These photographs are shown in Figures

I 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 IivesLock.

Sediment emanating from such sources ultimately reaches

watershed drains which result in their infilling. In some

cases, this sediment may even reach Ðauphin 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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NOTI CEIAVI S

ìs/nnE
o *aspaer (s)

Bq/sotl

PLEASE WRITE TO THE AUTHOR FOR INFORMATION/ OR CONSULT

THE ARCHTVAL COPY HELD IN THE DEPARTMENT OF ARCHIVES

AND SPECIAL COLLECTIONS, ELIZABETH DAFOE LIBRARY,

UNTVERSITY OF MANITOBA, t^lINNIPEG, MANITOBA, CANADA/

R3T 2N2.

VEUILLEI ECRIRE A L,AUTEUR POUR LES RENSEIGNEMENTS OU

VEUILLEI coNSULTER L,EXEMPLATRE DONT POSSEDE LE DEPARTE-

MENI DES ARCHIVES ET DES COLLECTIONS SPECIALES,

BIBLIOTHEOUE ELIZABETH DAFOE¡ UNIVERSITE DU MANITOBA,

t^ltNNrpEG, MANrroBA, cANADA, RiT 2N2,



Figure I
Gully erosion in subunit three

Figure 9

Erosion along edge of summerfallow field
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F i gure

Erosion of summerfall-ow

10

field in subunit two

Figure 11

Erosion of summmerfallow fietd in subunit three
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Figure 12

Salinization of soil

Figure I3

Gully erosion on boundary of subunit one
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Figure 14

Overgrazing and erosion in subunit three

Figure 15

Pollulion of dit.ch due to manure pile
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Figure 16

Beaver dam under bridge in subunit three

Figure 9 (NE 29-ZI-ISW) is representative of a prevalent
problem in the T.R.$r.c.D. : that being summerf a]ì_owing along
the edge of a field. Evidences of this erosional problem
are also found throughout the subescarpment region, particu-
larly subunit one. In this case, the fieLd was apparenLl_y

seeded in a pedigree crop. For such fierds it is recommend-

ed that a buffer zone should surround the crop to separate
the crop from contaminate seed sources. This example irlus_
trales a situation in which the farmer has attempted to de-
vote as much fiel-d space as possible to the growing of this
specific crop. As is evident in the photo, this attitude
has resulted in ri11 and gulry formatíon along the field's
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edge. Despite the gentle slope in the area, erosion has oc-

curred resulting in ]oss of topsoiÌ from the field.
Farmers have, in the past, been able Lo move some of the

eroded materiar seen in the ditch back onto the fierd 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.

Ri1ls and gullies also develop on the edge of entirely
summerfallowed fields as illustrated in Figure 10 (Hw

l9-22-l6w). This specific erosion problem was evident in
the 1981 photos. The gully that has formed has washed a

substantiar amount of topsoil into the ditch (foreground).

This erosion v¡as 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 IeveIs.

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 regardress of the fact that it had been

tilled perpendicular to the sIope, (contour-tiIled).
This erosion may have been inhibited or completely elimi-

nated if different croppíng practices were utilized. Rem-

edial cropping practices might include:

1. zero-tíllage or minimum-tillage systems;

2. continuous-cropping systems; and
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3. maximum use of'forages.
Gutly erosion as seen in Figure 10 removes valuable top-

soil by excavating the fieId, consequently 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 (Nn

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) v¡hich 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 Fígure 11 was later cultivated several times to obliter-
ate mosL sígns of erosion. This erosion may have been re-

duced if environmentally sound soil-water management techni-

ques were incorporated.

Another associated problem with excessive summerfaJ-Iowing

(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

70



(SP l-7-22-15w). 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 ieturns

are reduced.

Several technigues 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, Ta11 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 (Nn 9-22-I6vl) 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 Iivestock.
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ÀIthough not shown clearly by the photo, cattle $tere

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 Iivestock. This has disrupted

vegetative cover, where most reguired, 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 t,his type may have

been prevented by restricting cattle access to the Ogg

drain.
Two soíI-water management problems are illustrated in

Figure 14 (Nn 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 soiI. 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 v¡ater

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 required

to ensure such problems do not occur or do not become more

severe.

Figure 15 (Sw f2-24-I6w) 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-

Iutants may adversely affect the recreational opportunilies

contingent upon Dauphin Lake. Satisfactory buffer zones be-

tween waste piles, oF 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 (He 7-22-l6w) illustrates one of the wiIdIífe-
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 aIl-eviate the flooding problems

that have resulted upstream. Dynamiting has served as a so-

lution in other sÍtuations. Blockage of drains by beaver

dams is one wildlife-related problem associated with

73



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.I{.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. v¡ildlife problems.

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

t. poor road construction;
2. flooding;

3. privately constructed access routes; and

4. an excessively high water table.

This list is by no means exhaustive buÈ

some of the major soil-water management

Board should address.

merely represents

concerns that the
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Land use in the subescarpment region and the entire

T.R.w.C.D. has been shifting from woodland to more economi-

ca1Iy 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 subunit,s. 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.

Atthough there âre 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 ANÐ ECONOMTC ANALYSES

This chapter analyzes the social and economic data ob-

tained from the 43 questionnaires. The social data were in-
corporated into various S.À.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 Iikely be used if specific incentives vrere pro-

vided. The programs also illustrate the farmer a$¡areness of

and part ic ipat i on in .government ass i stance programs .

The results of the economic data provide indicators as to

the economic implications of various technique-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-

tÍon of which, if âDy, soil-water management techniques are

most Iike1y to be accepted and incorporated by farmers of

the subescarpment of the Turtle River watershed.
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Social data, oD pages one through five of the question-

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 332 of the farmers

classed into each category. For example, in codage groups

2l-4I, 42-57 , and 58-75 approximately 33r< 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, êd, 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, !2,14, !6,18, 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, 7,9,11r 13,

15, 17, !9,2I, and 23 (see page 82) illustrate the results

of each symbol, within each subunit, which explain relatíon-
ships noted in the correlations. In general, then, Graphs

2-23 illustrate and explain various relationships that may
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be apparent between the soil erosion methods practiced and

various demographic and personal variables. Graph 24 (see

page 97) illustrates which erosi.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 perlaining

to the various erosion control practices.

A detailed analysis of the individual Graphs wiII provide

informatjion concerning social and personal related correla-

tions and at.títudes.

5.1 SOCIÀL ANALYSIS

The general frequency of farmers that practice erosion

control methods within the two subunits is illustrated in

Graph 1. The f requencies represent,ed 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 ares
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CRAPH I
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EC - derived from question
to the soil erosion control
the study area.

Bb of the questionnaire; refers
methods that are practiced in

1. twenty-seven percent think that zero tillage is too

expensive to experiment with;

2. thirty percent fee1 that the land is too wet and

heavy f or zero t i Ilage , thus r,¡ould compact wi thout t i llage;

3. seventeen percent of the farmers do not believe in

zero-tiIlage systems ì

4. ten percent of the farmers use manure and forage ro-

tation to maintain agricultural productivity, thus zero tiIl

is not required; and

5. sixteen percent of the farmers are not sure that

zero tillage would work in the area.
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The farmers who do not use the other soil erosion control

technigues gave the following reasons:

l-. 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 unnecessdty,

- fallowing drys the land sufficiently to allow seeding;

2.

they

and

5.

the

has

sixty-f ive percent

think the slope is
money;

sixty-three percent

do not use

Loo low to

contour tillage because

warrant the extra labor

3. 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;

fifty-one percent do not use grassed waterways because

additional time and labor required in their constructíon

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 Lo grow addi-

tional grain when quotas have been so low;

8. fifty-eight percent

cause natural ones are

chose not to use shelterbelts be-

abundant and not desired;

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

it is too expensive.

rn subunit two there is a larger frequency (as compared

to subunit one) of farmers in the age group 42-57 pracÈicing

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. À1I planted

shelterbelts, however, vlere 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 opposit,e 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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CODON derived from question Db; refers to a specific cod-
ing or class of farmers who have been on their present farm
foi a specified number of years (".9., codon 1 represents
those fãrmers who have beeñ on their present farm for 2-L6
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

Iarger 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 techniques have a higher gross income

(".g., 29,000 and greater, see Graph 6). Graph 7 illus-

trates the reason for this observation. Both subunits have
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6RAPH 7
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a higher proportion of farmers in these income groups. 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.
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The conclusion can be drawn from Graph I that the number

of years that 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. À 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 they are not influenced by what their neigh-

bors feel about their farming practices (Graph 10). This

result may be explained in Graph 1I which shows that in
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GRAPH I1
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general most farmers replied no to the neighbor question.

Graph 12 illustrates that, of the farmers ín both subu-

nits practicing conservation techniques, 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 question.
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Generally, farmers of a]1 education levels practice con-

servation techniques (Graph 16). This observation is shown

in both subunits. The varying degree of representation for

each subunit ís explained in Graph 17 which illustraÈes 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 faimers 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 19.

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-
ícant 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

2]-) .
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In both subunits the majority of farmers who practíce

soíI 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 f aIlow 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 mechanísms

associated with the sale of T.R.w.C.D.

seed (25;zl
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information con-
would be used

programs or in-

5. cover crops - stabilize
- technical

price (50%)

and test plots (30%)

market

advice

6. grassed waterv¡ays

7, wooded vegetatíon along streams

education (72%)

have the Board build and farmer

mainitain (208)

natural ís sufficient
(44c6)

disíncentive for

plowing too close to

drains and creeks

(252)
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financial assistance

or subsidy on

acreages put into
buf f er zones (17e")

fertilizer reduce price (39%)

illustrate economics (public education)

(272)

free soil-testing and technical advice

(11%)

9. shelterbelts - natural shelterbelts are sufficient
(7 6e6)

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

- public education (262)

- more research (262)

(burning) disincentive (60%)

Several of the farmers (9eo, generally the older ones)

feel no government assistance should be offered to induce

the utilization of erosion control methods.

Almost every farmer (AO 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 fa}} 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

I
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via demonstrat,ion 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 58U ) 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, conseguently the region could not be readily

understood by a nonlocal resident. The farmers consider a

nonlocal resident to be one who 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 (77v" a$¡are) and GuIly Stabilization
(30% aware) (Graptr 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 piograms participate in them (Graph 26). Eighty-six

percent of farmers are avrare of the maximum use of f orage

program, while 51% participate in it. For the shelterbelt
program, 77% are aware and 49% participate. Although 30% of

farmers are avrare of the grassed waterways program, only íeo

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 techniques compared to those in subu-

nit one. This may be related to the observations that a

Iarger percentage of farmers in subunit two (as compared to

one):

1. are 42-57 years old;

2. have high school education;

3. have relatively high economic indicators;

4. have been on their farms 26-57 yearsi

5. have farmed for only 6-20 years; and

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

The questionnaire provided a chance for

scribe oÈher conservation techniques that

fu1. They are as follows:

1. buffer zonesi

2. strip farming;

3. forage rotationi and

4. when summerfallowing is necessary

time in the fall for the field to grow in

vegetation as this will bind the soil and

the winter and spring.

farmers to de-

have proven use-

Ieave sufficient
with volunteer

prevent erosion in
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5.2 ECONOMIC ANALYSIS

Farms are classified according to the dominant culLura]

practices utilized in 1982.

As noted in chapter III, the other erosion control tech-

niques (grassed waterways, woody vegetation along streams,

shelterbelts, contour tilIage, and tile drainage) could not

be practically analyzed with the Budgetary Crop Simulator

program. Tab1es 5 and 6 illustrate the economic results of

the various farm classes for the farms within subunit one

and subunit Èwo, 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 (excluding operator labor

and management) from the gross returns (l,ongmuir et af.,
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 variatíon exists because:
I

a) farmers' íncomes 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 (doIIars) and classification results
for the farms within subunit one

Subunit One

Farm

CIa ss

Returns per
acre to Labor

and Mngt

Farm

CIass

Returns per
acre to Labor

and Mngt

Convent i onal -5.45 * Min. Fallow 27 .05

Cover -30.11 Conventional -14.30 *

Forage 21.85 Forage 29.32

Forage -.77 Min. Fallow 16.91 *

Convent ional -17.08 Compos i te 8.34

Forage -11 .01 Compos i te -15.92

Convent ional 10.53 Compos i te 1.09 *

Min. FaIlow 2r.r7 x Min. FaIlow ¿Eq*

Compos i te 40.80 Forage 9.89 *

Min. Fallow 4.54 Compos i te 38.50

Min. Fallow -30.53

Subun i t One Average

3.69

Àverage for Entire Study Àrea

19.28

* typical farms of this classification

103



Table 6

Economic (dollars) and classification results
for Lhe farms within subunit two

Subunit Two

Farm

Class

Returns per
acre to Labor

and Mngt

Farm

CIass

Returns per
acre to Labor

and Mngt

Convent i onal -34.97 Convent i onal -11.68 *

Cover 15. 00 * Conventional -19.82 *

Forage -13.12 Forage 1.99

Forage -3.18 * Min. FaIIow 113.54 *

Min. FaIlow 33.78 * Compos i te o"o

Forage 12.90 * Compos i te -37 .79

Compos i te 16.20 Compos i te 2.72

Min. Fallow 60.37 * Convent ional -r2.29 *

Compos i te 16.50 Forage 23.43 *

Min. Fallow 28.51 * Convent ional 32.72

Compos i te -11.81 Min. Fallow 126.34 *

Subun i t Two Average

34.52

Average for Entire Study Area

19.28

* 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, lhat the study area

and sample size are large enough to give Èhe conclusions a

comfortabl-e 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 deÈermined 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 indivídual 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 quesÈion.

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

t i llage .

Second, farms utilizing minimum use of summerfallow are

among the farms represented by constantly high returns to
Iabor and management (as indícated 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 skiIIs. Perhaps high returns may be

attained if appropriate management decisions are implemenÈed

and,/or inversely, Iow returns are inevitable if poor manag-

ment decisions are utilized.
Third, maximum use of forages appears to be a relaLively

stable conservation practice in that the range and extremes

noted are significantly reduced compared to other erosion

control methods.

106



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 categorizat.ions, 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 tilÌage 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. $1,42i
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 aII fields in zero tiÌI.
The farm enterprises which were one-third in zero tillage

attained relatively low reiurns to labor and management.

The farm enterprises that were completely devoted to zeto

tiIl 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 ti1lage.
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 }abor and management below the subunit and study

area averagesi and

2. farm enterprises entirely in zero tillage illustrate
returns to labor and management that are equivalent and, ín

some cases, above most conventional-tiIlage and many conser-

vational-tiIlage farms.

5.3 CHAPTER SUMMARY

The social data vrere 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 vras 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 techniques if
everyone else in the neighborhood did likewise (67%) ¡

4. they will be leaving their land (soiI) in as a good

a condition as when they started farming it (84?); and

5. the farm wiÌl 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 vario'us 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 RECOMMENDÀTÏONS

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 techniques evaluated were zero tillage, minimum

use of summerfallow, contour tillage, cover crops, maximum

use of forages, grassed waterwêys, 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 rnay

be used in the development of a soil-water management plan

f or 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

1. 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
f arm.

2. Most farmers do not notice any appreciable amount of

erosion on their land. If this is in fact the case, then

most problems with soil erosion are resulting from a small

populat ion.

Sixty-five percent of the farmers are concerned with

Ieaving their farm to a family member. This leads Èhem 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

Iands which result in erosion.

6.1. 2 Technigue-Specif íc Conclusions

Upon combining the results of Lhe environmental effec-
tiveness, social acceptability, and economic feasibitity
data, one may list the conservation techniques in order of
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their probabiliLy of being incorporated wíthin 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 Iist are discussed in descending order of priorization.
1. As shown in the study area, minimum use of summerfal-

1ow, 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.ll.C.D.

is being used by 86e" of the farmers sampled. Although maxi-

mum use of forages is a socially acceptable, environmentally

effective and an economically reliable erosion control tech-

nique, 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.Ð.

Gully Stabil-ization 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 productiviLy.

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 excessivety moist

soils. Cover crops however, have exhibited unstable market

prices, Iow returns (per unit input), and various operation-
aI 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 352 of the farmers sampled used this
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Èechnique because they perceived the technique to be of Iim-

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 titl. Despite this
fact, zero tíIl 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-

b1e on soils characterized by a high water table.

10. Tile drainage is a conservation technique 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

conservat ion technique.

6.1.3 Subunit-Specific Conclusions

1. The study area vras 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-

Iy rich A horizon. These soils are generaJ.Iy 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 Iimitations based on adverse topography and exces-
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sive water. More farmers in

one) have a higher education,

onomic returns, and are less

sion control techniques.

3. Subunit three soils are

(as compared to

relatively high ec-

accept various ero-

subunit two

i llustrate
hesitant to

prone to erosion due to the poor

pography.

very productive and are

soil type and adverse to-

not

6.2

6.2,1

RECOMMENDATIONS

RecommendatÍons Regardinq 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-

êF, may spark interest in conservation techniques.

3. Development and preservation of woodÌands 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 t,o educate and enforce landowners in eliminat-
ing the release of various non-point sources of pollution

115



(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

sumrnerfallow.

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 technigues.

3. The T.R.I,{.C.D. should continue their f orage 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 eIigib1e.

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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tuLe 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 wiII advance the

availability of technical and managerial advice regarding

the incorporation of cover crops as a management technique.

Such a program wiIl 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 feasibitity 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 usuaÌly 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 wiII prove very beneficial in reducing stone

picking costs, improving rnoisture holding capacity, and in-
hibiting erosion, while not requiring major impositions on

presently existing management ski}ls.
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, maxí-

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 Iiterature 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-

ta i ned:

1. evaluate the appropriateness of

demonstration sites in the Turtle River

tion District i

2. evaLuate and implement improved

education services related to soil and

3. develop a soil-water management

region;

specific areas as

lrlatershed Conserva-

public extensíon and

water conservation;

plan for the lowland

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-
ques such as under cut tillage; and

7. the Manitoba Conservation DistricÈs Association

should improve communications (eg. bulletins, memos, meet-

ings) among the conservation districts to broaden the infor-
mation base regarding the effectiveness and applicabíIity 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

E RIVER WATERSHED. CONSERVATION DISTRICT

on soil erosion on the east side of Riding Mountain

this study is to deËermine which agricultural practices
economically and socially feasible for Ehe tarmer

ed in mid July to e-ar1y August by collecting val-
s from laridov¡ners within n¡y sËudy area (See enclosed
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rams, r¿ith a goal of reducing soil erosion in your
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i
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Appendìx B

INTERVIEI^] QUESTIONNAIRE

SOIL EROSION RESEARCH

A. INTRODUCTION

a) Name of l'arrner

b) Þfunicipality of majority of land

c) Legal description of farmyard Qtr 
-- 

Su. =.-=-- T'rp 

- 

Rge-

d) Telephone

e) Date

B, PRESENT LAND USE AND CONSERVATION PP"ACTICB

a) Improved Lands: Acres

-Cropland in Annual crops
-Summerfallow
-Forages
-Farmyard & Miscellaneous

Unimproved Lands:
-l,Ioodland
-Native hay & pasture
-Other

TOTAL

b) please state where any of the following soí1 erosion control methods
are practiced; anrl reasons why or r¿hy not utilizeci:

Practice Location Reason (s)

Zero TíTlage

Minimurn use of Summer-
fal I ow

Contour tillage

Cover crops
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Pract ice Location Reason ( s )

Maxinn-rm of forages

Grassed l^laterways

I"loody vegetation
along streams

Good Fertility

Shelterbelts

Other (Please specify)

c) Are you a\,/are of government assisEance including Turtle River l,latershed
Conservation District in the following land use practices? I^Ihich, if
any: did you participate ín?

Practice Aware Y/N Participate Y/N

Minimum tillage

Minir¡n¡m use of
Summerf al lor¿

Contour tillage

Cover crops

Maximum of forage

Grassed ü/aterl{ays
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Practice

I^loody vegetation
along streams

Good ferEility

Shelterbelts

Other (Please specify)

Aware Y/N Participate Y/N

C. OPINIONS:

a) Do you have any
No Yes

significant soil erosion on your farm?
If yes, where

b) Lrlhat would
previou s1y

be required from the government or TRI,iTCD before making the
stat.ed erosion control practices worthwhile?

Financial assistance of Technical
Advice from the government and/or
TRI^lCD

Practice

Minimum tillage

Minimum use of Summer-
fal I ow

ConËour tillage

Cover crops

Maximum of forages

Grassed \./aterv/ays
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Prac t ice Financial Assistance etc.

I^loody vegetation
along streams

Good fertility

Shel.terbelts

Other (Please specify)

c) I^lou1d you specifically use these practices if such assisËance
avail able ?

No Yes
I,fh ich--ones -ana wnfr-

or advice was

d) I^/hat else would provide incentives
servation techniques ?

to encourage farmers to use such con-

e) . Do you think that íf you
that certain friends and
Yes No

started using some soil conservation practices
neighbours will "look dov¡n" on you?

f ) 'urould you engage in more conservation practices
neighbourhood did likewise?
Yes No I^Ih ich ones ?

g) Do you care what
Yes No

your neighbours think about your farming practices?

h) trrIil1 you be leaving
started farming it?

Ëhe land (soil) ín as good a condition as when you

if everyone else in the

i) Do you believe rhar this
member after you retire?
Highly likely

farm will continue to be operated by a family

Not likely Dontt know

D. PERSONAL

a) Age
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b)

c)

d)

Number of years on present farm?

Number of years you have farmed?

Education:

Elementary 

--Some High School

Completed High School

Some University

-Non-agricul ture

ttagricul ture

e) Approximate yearly income?

Completed University

-non-agricul ture

-agrículture degree

-agriculture diploma
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I
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TRACTORS USED IN L]VESTOCK

ff any tractors specified in the master machinery l-ist were used

in a l-ivestock enterprise, indicate the number of hor:rs the tractors were

used in the livestock enterprise for the year. use the inventory number

of the tractor given in cofumn two of the master machinery list to
identify the tractor. rt shoul-d be noted that these tractor hours were

associated exclusively with the livestock enterprise being in addition to
tractor hours associated hrith baring, forage arrd pastr:re maintenance

operaiions.

Tractor fnventorv Number Hours of Annual_ Use
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Land Inventory

:stubble

Fal1ow
.' or Ovmed/RentedCrop -Grown ín 1982

1

Size
( acres )

Inventory
Nrunber

2

7

4

5

6

7

o

9

10

11

12

1t

14

15

16

17

CorrLinued



11

Land Inventory (Continued.)

CroprGrown Ln 1982
ïnventory

Nr-¡mber
Size

( aeres )

Stubble
".'oÐ

Falfow
Or,nnedrÂented

1B

19

20

21

2Z

21

24

25

26

27

28

29

Jo

31

32

22))

)4
(tjontinueo )



L2

Land Inventory (Continued)

Crgp Grourn in 1982
Inventory

Nirmber'
Size

( acres )
Stubble

or
Fallow

Oi^¡nedÆented

35

)o

37

JB

39

4o

4t

4z

4l

44

4S

46

47

4B

4g

T.OIAL ACRES

qr)
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Crops A-1

CROP PRACTICES (Grain, Oilseed and Summerfatlow)

CROP:

Field Inventory #

¿

1. Item

Total acres seeded

Sbil type (specify light, medium,
or heauy)

Average dÍstance to storage
(on farm) (miles )

Average distance from storage to
market (in miles)

Yietd ín l9B2 (units)

Quality of crop (specify grad.e)

Yield of harvested straw

Acres of harvested straw

Insu{ance

Hail (coverage /acre)

Crop (coverage option - 5O%,
6O%, or 70% and dollar option
- low or hieh)

Value of clajms ín l9B2

Number of acres claimed on

Indicate any other crop insurance
coverage and claims on this
field in 1982, if applicabl-e

J Seed

Seed Class: Commercial,
Certified or Other

Cost of Seed (optional-)

Seeding rate (optional-)

Seed. treatment (chemical used)

If reseeding was dorlê in 1982,
indicate previous seeding and
seed types



l4

Crops A-2

4. FertiLizer (Include previous faI1 application)

Ánaì-ysls of 1st appllcation

App)-ication Rate

Method of application

Ana1ysÍs of 2nd applicatlon

AppLication Rate

Method of Applicatlon

Analysis of Jrd app).Ícation

Application Rate

Method of AppLlcation

5 Weed Controll (IncLude previous fall application)

Chemlcal(s) Ueea 1n Flrst
Appllcatlon

ìfumbor of Acree2 treated

Rate of Appllcatlon 1f other
than Reconmended Rate

Chenical(s) Used in Second.
Appllcatlon

lrlumber of Acres Treated

Rate of Âpplicatlon if other
than Reconmended Rate

Chemical(s) Used fn Third
Applfcatlon

specify whetÌ¡er ).fquid or ¿4ranular fonn or a chemical(i.u. r hquid or granu).ar TTefIan),
i t̂ff less than the whole fiel-d was treated.

tv¡r s u:; ed
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Crops /t-J

b

Number of Acres Treated

Rate of Appl-ication if other
than Recornrnended Rate

Insect Control

Firs L Che¡nical- Used

Nu¡nber of Âcres Treated

Rate of ChemicaL Application

Second Chemical Used

,Number of Acres Treated

Rate of Chemical- Application

Misc el-l-aneous

B. Fall- Til-l-age and pre-seeding practices

- pÌease List aÌl operàtions

over the fÍeÌds from previous

harvest to seeding; specify

implement. usecì (i.u. , plow,

cul-tivator H.D., cultivator

L.D., disc, harrows, sprayer)

by indicating inventorY num-

bér or implernent rlame and

nrrmber of times over.. If the

fl elci v/r(.5 sr.-rrT!'nerf aL l-owed the

prevlous year then no f'al-l

cul-tivations anc i nclucìeci.

I
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Crops A-4

If t,he field is summerfallowed,
indicale atl- the 1)B? Practices
as well- as aII last fallrs Post
harvest operatÍons.

9" Seeding ( i

packerc )

press drill,

10 Post-seeding (i.". weed

sprayer, row crop cultivator,

harrows )

IIarve s t cereals andtt

oilse'eds)

Indicate Swather(s) used

Indicate Combine(s) used

fndicate Trrck(s ) used

fndicate Other

12 " Exoected Drvine (lr aoolicable

No. of bushels dried

Mo i :rLrrrr-. ì cve 
.l before dry j rr¡1

Moistr¡rr: level. alt,cn dryi'ng

Cash costs per bushel (optional)



ì

i
I

i
ì

i
¿

I

I

I

i

I

I

I

I
j

L7

Crops A-!

11 Harvestin ( potatoes ,
j

sugarbeets, etc. )

Indicate Winclrower(s ) used'

fndicate Harvester(s) used

Ind.icate Truck(s) used

fndica'te lìinpiler(s) usccl

Indicate Other

Harvesting (straw)

Indicate BaIer(s) used

(P1e'ase list the equi-Pment
:used. to bring the'straw
'tó storage ) .



1. Descri

2. Yiel-d

tion Fie

Total acres de

Soiì- type (specifY
medium, or heav-¡r

Average dis iance

see

(on larrn) (mi ì es

1st cut

(i) YieLd in 19

(ll) Iìomct or sc

(iii) Bale wei¿tlrt.

2nd cut (if appì!c

(ii) Round or sq

(iii) Baì.e vreighL

Jrd cut (tt aPPlrc

(i) YieId ln 1

(i) Yield in '1

(ii) Rou¡d or sq

( iii ) Bale weighL

) trall- erazins in 1

(i) No. of bee
Nc. of

(ti) No

(u)

. of dai
No. ol d

(iii) No. ol'ste
X No. of'

(iu) No. of'bee
bul-Ìs X

No. of d¿r i
bul-l-:; X

t8

Crops B-1

FORAGE PRACTICES

d

CROP:

Invento

light,

s torage

2 (r-Lni. ts )

are baLes?

(rn lbs. ,l

ble )

(unL ts )

are bales?

(in :-us. )

(uni ts )
re bal-es?

( in rus. )

calves X

S

calves X

S

s or heifers
ys

cows ¿mcj

. ol days

cows ¿rnd

. ol iays

2 (if applicable)



4 . Ilrsura¡rc e

I{ail (covera6e/a

Crop (covcrage
or 70% and dol
or high )

Val-ue of cl-air¡ls

Number of acres

5. Seed

Commercial, Cert

Forage mix

RotalÍon length:
years of produ
ex^pected befor'

Cost of seed (o

Seeding rate (o

Seed treatmenL (

6- Fertil,izer (incl-

Anal-ysis of 1st

Application Rat,e

Analysis of 2nd

Appì-ication Rate

AnaÌysis of Jrd

Application Rate

7 Weed Control ( lnc

Irirst. chemical us

1

Number of acres'

Rate of appJ-icati

If l.c.ss tha

19

Cro¡>s P-2

Lion--'2O%, 6O%

ar option-l-ow

n 1992_

L a irned on

rc)

fied, or 0Lher

e previous fall application)

hernÍ cal used )

Nunrber of
tir.,e stand
bre ak i ng

ional- )

1)

pì, Ícation

l-icati.on

lication

re ated

ude previous fal1 appl-Ícalion)

t-l

Lhe r.¡ìrole f i. cl-cl was Lre¿rtecl
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Crops B-J

Second clternic¿rl- US

Number ol acres treate
l

I

d

RaLe of a

Third che

Nr-unber of

I

ppl ica Liori
i

mical used
I

acres trC
J

ated

Rate of applicatior¡

B. fnsect ConLrol-

First chemicaL used

I

Number of acres trdaf;e

Rate of applicatro

Second chernical- us

Number of acres treated

Rate of aPP)-icalio

d
i

I

r¡

I

cu

9. M Ísc eÌLaneous

n
i

i

i

I

:

1o. Before harvest Pra tices

( i.". weed sPraYer
broadcas ter )

ferti I izcr

i

i
I

I

l

j

I

I

i



i

I

I
I

I

I

I

I

I

I

Þ
I

2L

Cropr; %ll

1l. lltr;'vestin,g

- please lisL al. 1 o cr¡rLiorrs

iró
I

I
I

ra$
I

I

spê

over the field m Lime of

1st cut to the t harvest-

Íng operation; cify

12. Breal,.in.g Practices

- please l-ist norma

ions over Lhe lie

the' forage j.n the

of' productÍon (i

tandem disc, cuI

implement used (i.

swather [rto o" p.

rnovrer, nalce , baler

bale wagon, hay st

stack mover, front

etc. ) Indicate ir

nwnber on implernen

rIì. typc ] ,

' , hay r./agon,

;acker,

,-end l-oader,

ventory

I name.

I

I
i

I ooerat-
i

1a to breaìi
I

I

llast year
I

It.9. , Plow'
I

vator, etc. )
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Crops C-1

SILAGE AND }IAYI,AGE PRACTICES

CROP:

1. Description Fie d Invento

Total acres seed

Soil type (speci tight,
mediurn or hea

Average distance to storage (on
farm) (mlles)

d

2 Yield

-
1 st cut

(1J

(rrJ

Yiel"d in

l'lois ture
harve s t

ontent at

2nd cut (if appf cable )

(i) Yietd in 1 82 (unÍ ts )

(ii) tloisture ontent at
han¡e st

(rr appt cable ))rd cut

(i ) Yleld in Bz (units)

ntent at(ii ) Moisture
harvest

"). FatI
I

azing - llBge (if appJ-icable)
I

(i) No. of beeif caLves X No.
of days 

;

I

(ii) No. of dai[y calves X

No. of dþvs

(i.ti) No. or "t"1"" or heifers
X No. orl aays ;

I

(i") No. of bee
X No. of

cows and t-'u l- I s
days

(u) No. of ctai

^ 
l\o. ol

v ó ows anci br¡ I l- :;

days



J

I
f

¡

{

I
¡

ì
I

I

I

I

!
i

i

i

i

p

:

ii
1
i

I

)

23

C ropr; C-2

11 . Insurance

i{ai L (coverage/a

5. Seed

iìotation Length:
years of produc
e>.pected before
( naylages )

Crop (average op
or 70% and clol,
or high)

Value of cLaims 199?

re)

íon-5O%, 6O%
ar option-)-ow

Number of acres imed on

l,n
I
!

qla
!
i
I

i
I

I
.i^.
TTT

i

Commercial_, Cert, ed or other

Forage mix (hay1

Number of
ive stand
breaking

Cost of seed (op

Seedi-ng rate (op

Seed treatment (c

onal )

emical- used)

6 Fertil-i zer ( i.ncf uåe previous
i

Anaì-ysis of 1st "jpf ication
i

Application rate 
i

i

Method of appi_icaqion
i

ÂnaJ,ysis of 2ncì. apLl-ication
I

Applicatiorr rate 
I

I

Method of appl-icatfon
IAnalysis of ]rd apfrì-ication
I

AppLÍcation raLe I

i

Method of applicntjrn
I

i
I

I
I

+
1

I

i
i
i
I
I

I
I

i

I

fal-l- application)
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o

(r e

24,.,,,

Crops C--i

\{eccl Con LroI I ( I

2

Chenricaì-(s) used
aop)- ica tion

c.Lucle ¡rrcr,,ious f aLl ;r¡r¡rI ì.caLion )

irr f i.r:;i

Number of acres

lìate of chernicaL
olìrer than rec

trca Led

s) aopl-ied, il
nnerrded ¡'a l;c

ChemicaL(s) used
a ppl i ca tion

Number of acres

iìate of chemical-

Chernical(s) used
app)- ication

Number of acres

Rate of chemical

Insect Control

First chemical u ed

in seconcì

:'eated

s) appì.ied

in third

eated

s) appliecì

ateC

on

rea Led

on

er
ular'

Nwnber of acres

Rate of appl-ica

Second chemicaL

Number of'acres

ltaLe of appli,cat

Miscellarìeous

ed

l.Specif-y

IÍquid or

ti. too,

rvh e

gra
Iiquid or' ,..1ranular f'()r'¡rì o I a cllernical, rvas used
Tref)-an).

the wlloLe liclcl was Lrcatccltha
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Cropr; C-it

1O. PaLI TiIl-a e ¿r ncl :;ceclinr

o rac Lices ( silaÂes

please IÍsb ¿rll- o

over bhe fielcls f

h¿rrvest to seedi.¡r

implernen-' uscd ( i

cul-Liva'"or l-l . D. . Itivator

s, sprayer

2re v r ous

soec i fy

, plow,

ralions

ter by

L.D., disc, ha

f e r-'i l- i ze r broaclc

indicating invert

i-mpl-ernent nar::e ) .

lrrês SutrìJì)cf'f al l-uwe

year Llterr llo faLr

are included

1 1 . Seedin sila

i-y nurnber or'

If f he .e ie l-d

Lhe pl'e'r:.u-us

crrltivatic¡ls

packe rs )

es)

(1."", press drÍIl-,

12- Post-seedi sila

l'ow c

S

p
(i.". , weed
broadcasLer,
cul- tiva tor ) .

spra)/er ferLil,izer
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Cro¡r5 [-1
l). Srlrvr¡cr l''iìqf.tgg¡;

hay lagc
(i .o. , \./ced spr.¿r

b¡-oadcast_er)

l{arves iinr-.-

- Dleese L i.s t al I

over üìe ficlcì

1 st cut Lo the

ing operation;

ment usecì (i.".

vester, L/agon,

end Ioade¡.; etc

irnplemeni inven

icríili;_c.r

1¿{

oDc:.aLlons

flr.or;r t-irne of
,|

{

lhst har-vest-
l
I
Isþçcriy inrnle-
li

, t Iorage ìrar_
t

tl.uck, f ront-
ì

i
i), Indicate
i.
ìlt-dry nwnbe r-

o:' i;lplenienL n

t

i
eî1e;

i

I

I

ì
:t

.J

I
I
¡
j

Ë

J

il
{
);

t
I

!

I
!

!

¡

I
ìl

ìi

l

')

I

'¡t
i

.:



:j!^ 
?' .(,rr);')r; (,-{r

5 Break i. n¡l [)rac ti ces ( lr¡ry Iaie¡;

pleasc I i:; t rlo¡'nr¿l l o pr.l ¡',:l t. i o rl s

t¡ r'e ¿rk tlr r:over Lhe fi-elcl 1.o

1oÈage in ihc' ì-a-st '¿e;rr o í'

proclucti.on (i. e. . ¡rlorr'.

1'.ancienr cl i sc . c ul L i. v¿t to l- .

etc. )

ti

:;YJ

Âh

''rc.
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Crops D-1

FORAGE SEED PRACTICES

CROP:

1. Description Fief Inven

Total acres seede

( specirl, lisht,
or heavy)

Âve rage d i.s tanc e Lo s to r.;r¿4c

fa:'rn) (rniles) 
:

Yield i,

¡
Yield in 1982 (u¡¡i ts )

ì
Yiel-d of harvested strarv

ì

Acres ol harvesteå st:-arv

Soil type
rnedi-um,

Fall erazi

(on

2

) ns in 1982 (if applicabte

(rl

(ii) l{o. of dai
of days

(u) No. of da
bulls X

l¡ . Insuranc e

Hail- (cove ragc¿/a"

Crop (average opt
or 70ft and dol-L
Low or high)

No. of beel caìves X No
of days 

i

¡. calves,{ Nor
.

(ii.i) No. ol steérs o¡- heifers
X No. ofidays

(i',r) No. of beeii "o*, ancì bu1ls
X No. of:aays

.¡
LF

t\l

¡

eI:

i

I

a

y COl.rS.uiCì
o. of da¡'s

orr-5Olí , úO'/,
r o¡rLion-

VaLue ol cLairns i 1982
1

n

l, (lNr-l¡rbe r o f ¿rc re tì c i.rnecl on
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Cl"c.r¡ts D-2

5 Se ed

Cor¡uncrciaì, lì

Forage rnix.

RotaLion Leng
years ol pr
expec Led t¡e

Cost of seed

Seedlng rate

Seed LreaLmen

6 . Fert,i Ii zer (i

.4nalysis of 2

AppLication r

Analysis of J

ÂppLication r

Weed Control

ågir¿"rerl ot'Ot.lrcr
I

I

i

I

ti.t'rt Nunbe¡' of
{ductive sLanci
f,'ore breaking

optionat )

optional )

( chernicaì, used

cl-ude orevious

appì"ication

fall aopl ication)

Analysis of 1 appl-ication

Appì- i c ation te

e

Le

application

7 cl-ude previ-ous fall- ap¡rlication)

First chemica 'used

Number of ac lreated

Rate of
than

appl- i tion, if otirer
re c ofrìfne ed rate

Second chemic us ed

Number of acne treated

Rate of appì-ic
than reconvne

tion, if other
ed rate

an, the whole lield was treaLecìIf less



I

L
1,. ,,

i¡i i
Li:j

Í
!,',
ii

j
J

l

I
{

I

I

f
l

¿.tI

i
¡

rl-ea te <l
\

ì

én, i1'oilrc¡'
cl ra Le
i
i
J

I
l
I

I

l

l

30 "'

() l'<-r ; ': 
; f)- j

[\

q

Seconci chemi cal-

Nr-r-,nber of acres

'I'hird c)te¡nical u:;

Nwnber of ¡-cres i

RaLe of appl- icati
tiran reco¡rrnende

Insec L ControL

First chernÍcaI Lls

Number of acres Lfe
Ì

Iìaie ol appLi-catiQn

a ted

n

from previous

nB; soeci fy

indicate

()l' i.ttlnl clì:LrllL

j

u$ ed
I

tÈea d

10. Fall Tilla anù re-s e edin orac tices

pLease l-ist all operaiions

Rate of appl- icai,i

14i sc e L l- aneous

over the ld

harvest'uo S€€d

irnpl ement used

inventory nw¡be

narrre). rf Lhe

slrrrune rf a l. I orved

-yr:a:'Llterr no la

are inc ludcd .

e rrrevi. <¡t.t:'

crrl t--i. va t,i orrlr

fie

ielci r',ar,

Lh
i
\

ìl
ì
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(ì r'o1ls f)-ll

12. Posi-:;cedÍrr¿1 (i."

l'lacke rs

ra el-

I{arve s ti- n

11. .seerlirt Í.c:.. t)I'cj ; ct rill

r

vreed

a e seed1). a) to

fndica'"e Swath

indicate 'Combi

Indica-"e Trrrck

(s ) used

( s ) ur,;ed

)trsed

b) cted Dr

l.lunber of lrtllrlr .1..s d ¡'i ed

iti<,li s; Lui'e Ieve 1 before drYitrg

Mois:ttrre l.erncl. afLer d:'yin¿

c) Harve s t.i n sL

Irldi caLe B¿rl. l:¡' used

if licable

( Pì.ease Ii s'i i.

u5s¡j 16 l;r.i rr

to storage )

c equ i ¡.>rrrcrtL

LI¡e l:Ll'at'r
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C,ro¡t:; l)-\
14. Brcakin f)r¿rcLicr,':; fo ra

¡rr-:r'a Lions

Ìtreall lhe

I year of'

p l" or./ ,

rva tor, etc . )

e$ )

- pì case I is'" ,tr I I

over Lhe í. iclcj t,

f orage i n i'.Ìle I¿

procluciion (i.e.

tand.e;n disc, cul

&,.
I

I




























