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1.0   SUMMARY

Technological advances in agriculture have allowed farmers to work larger acreages

and obtain higher yields than ever before. Unfortunately this success has not been

achieved without creating additional problems. Among these perceived problems are

accelerated rates of soil and water degradation as indicated by economic losses associated

with increasing rates of soil, nutrient, and pesticide losses. In an effort to inventory current

awareness of these soil and water degradation problems and progress toward

implementing solutions, a survey of agricultural tillage, cropping and land management

practices was conducted throughout eleven counties in Southern Ontario. The data

collected was compiled to create an inventory of the nature and extent of soil and water

conservation practices in the study area that might serve as a benchmark against which

future progress in the implementation of soil and water conservation programs might be

evaluated.

The survey involved on-site interviews with 1026 farmers randomly selected in

eleven counties of Southwestern Ontario. The interview was based on a questionnaire

designed to provide information concerning the nature and extent of cropping, tillage,and

land management practices in an agriculturally intensive area of Ontario. The results also

provided information regarding how farmers perceive soil degradation problems. It was

anticipated that a further understanding of farmers perception of this problem could aid

extension specialists in their attempt to promote implementaion of conservation practices.

According to survey results, farmers in the study area are aware of wind and water

erosion on their properties. Approximately 56% of the farmers surveyed indicated the
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presence of water erosion, and 33% observed wind erosion on their farmland. Ditch bank

erosion was also identified as a problem by 41% of the farmers in the study area.

Additional forms of soil degradation perceived as problems were soil compaction and

poor soil structure. Approximately 42% of the farmers identified soil compaction problems

and 25% mentioned poor soil structure.

Farmers were asked to state the type of soil tillage. equipment that they were using.

Moldboard tillage was employed by the majority (65%) of farmers surveyed. On average,

55% of the farmers in the study area moldboard plow in the fall, while 10% plow in the

spring. The chisel plow was the dominant conservation tillage practice reported but only

employed on <10% of farmland in the study area.

Secondary tillage methods were employed mainly in the spring and varied

considerably between counties. Approximately 39% of the farmers in the study area used

a field cultivator, 33% disced, 26% used a spring tooth cultivator, and a remaining ten

percent utilized cultimulchers and cultipackers.

Approximately 31% of the farmers have changed tillage practices in the last five

years. Based on those who changed, 35% gave the primary reason for change as a desire

to reduce erosion. Additional reasons were to maintain or improve soil structure (26%),

and to reduce production costs (19%).

The principal crop grown in the study area was corn (37%), followed by forage

(20%), beans (15%), wheat (10%), and cereal (10%). Crop rotations were grouped into
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five categories based on combinations of row crops, cereals, and forage. Contrary to

popular belief, only 8% of the farmers in the study area practiced continuous row

cropping. Approximately 40% of the farmers rotated row crops and cereals (rotation 2)

and about 33% of the farmers favoured a rotation of row crops, cereal, and forage

(rotation 3). This indicates that over 70% of the farmers include cereals in their rotations.

Although cropping and tillage practices help to control soil losses, other soil and

water degradation problems require specialized land management control measures such

as grassed waterways, drop structures, tile outlet protection, gully control and cattle access

ways. Approximately 23% of the farmers surveyed had grassed waterways, 26% had drop

structures, 55% employed tile outlet protection, 18% employed gully controls, and 23%

had cattle access ways.

An additional soil and water conservation control measure for land with

watercourses are buffer strips of varying widths. Approximately 63% of the farmers

surveyed had a stream or open ditch on their property. About 81% of these farmers

reported the presence of buffer strips. The widths of these buffer strips were grouped into

seven categories. The most common width was 0-6 feet as indicated by 47% of the

farmers with buffer strips. Approximately 16% employed a width of 7-14 feet, 10% had

a width of 15-26 feet, 4% had strips 2749 feet wide, 3% had a width between 50-100 feet,

and 17% of the farmers had buffer strips greater than 100 feet wide.

Although many farmers in the study area indicated an awareness of existing and

potential soil and water problems, less than half of them (44%) wanted to adopt new

practices. Of this group, 34% wanted to adopt better tillage techniques which would
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include, conservation tillage, chisel plow, ridge tillage, and zero tillage. Approximately 16%

of the farmers intended to adopt new and improved crop rotations, 13% were interested

in tile drainage systems, 12% wanted to employ various structural erosion controls, 10%

intended to incorporate legume plowdown, 5% wished to reduce tillage depth, and an

additional 5% wanted to utilize a variety of conservation cropping techniques for erosion

control.  While a large percentage (44%) of farmers expressed interest in adopting soil and

water conservation practices, these same farmers suggest several reasons that are

preventing them from proceeding.

Approximately 44% quoted poor economics as their primary reason for not adopting

new practices. Another 30% stated their reasons as being lack of available knowledge,

assistance, equipment, and time. Additional reasons given included, existing physical

restrictions (ie. soil drainage, stones, limited land base), working rented land, management

practices already in place on the farm, farmers perceive problems with implementation,

and unproven performance.

Farmers who had implemented soil and water management practices credited

several different sources of information. The majority of the farmers (38%) perceived the

primary information source as being personal experience and common knowledge. Also,

32% felt farm media and meetings were influential factors in their adoption of new

practices. Other sources utilized by these farmers included the Soil and Crop Improvement

Association, OMAF extension staff, neighbours, family, University of Guelph, colleges,

experimental farms, and company representatives.
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The results of this study would appear to represent a suitable baseline source of

information on farmers perceptions of soil and water conservation problems in

Southwestern Ontario. In addition, the nature and extent of current soil and water

conservation practices have been documented. It is felt that these data may serve as a

useful benchmark against which future progress in implementation of soil and water

conservation practices may be evaluated. While the data sets are sufficiently large to

provide useful information on trends in southwestern Ontario, care should be exercised in

taking data from any single county in the study area and drawing broad conclusions.
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2.0    INTRODUCTION

 Research in the Great Lakes Basin has determined conclusively that agriculture

contributes sediment, nutrients and environmentally hazardous chemicals to the

watersheds draining into the Great Lakes. A pollution problem once thought to originate

solely from industrial waste and sewage discharge is now also recognized as the result of

rural non-point pollution sources. These non-point pollutants are often difficult to trace

even though evidence indicates an agricultural origin. Since agriculture occupies such a

large land- base, the potential for influence on the environment is quite substantial. 

Technological advances in farming have enabled farmers to grow crops on land

previously regarded as unsuitable. They have resulted in increased crop production and

yields, thereby enabling the farmer to meet the higher demands for specific row crops. In

some areas, however, intensified agriculture has resulted in overworked soils, increased

pesticide and fertilizer usage, loss of soil, and disregard of soil conservation cropping,

tillage, and land management practices. While these practices may require additional time

and land space, they are often considered as essential for the future of the land.

As well as degrading farm land, there is also concern regarding water quality.

Increased use of fertilizer and pesticides has increased the possibility of additional nutrient

losses and contamination of surface and groundwater (Switzer-Howse, 1982). The ultimate

effect of some agricultural pesticides on the ecosystem is still unknown. Also, evidence

indicates that the rate of eutrophication of the Great Lakes has increased in direct relation

to the increase in agricultural activity (IJC, 1978).
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These problems originate on the farmland and may be attributed to soil erosion and

its agents, wind and water. Soil erosion is a naturally occurring process on all farmland

whose magnitude is controlled by the interplay of a number of factors including rainfall,

runoff, soil erodibility, slope length and gradient, vegetation, and cropping practices.

Soil erosion and associated problems are best dealt with at the source in order to

control the pollution problem and to conserve valuable cropland most efficiently.

Conservation practices are methods employed by farmers to protect, maintain, and

improve their farmland. Ultimately, conservation management protects surface and

subsurface soil and inhibits the process of soil degradation. Specific cropping, tillage, and

land management practices can result in improved soil conditions and higher crop yields.

In an attempt to reduce phosphorus loadings to the Great Lake in accordance with

the Canada-United States 1978 Great Lakes Water Quality Agreement, the Canadian

Federal/Provincial Phosphorus Task Force has proposed a phosphorus load reduction plan

for the Great Lakes. The proposed Canadian plan for Lake Erie calls for a 200 tonne

phosphorus reduction from agricultural cropland sources. To achieve the program objective

there must be a 0.5kg/ha reduction of total phosphorus over 400,000 hectares of cropland.

This proposed phosphorus reduction may be achieved through the adoption of improved

soil management and conservation practices from contributing farmland.

In order to document the nature and extent of implementation of soil and water

conservation practices to serve as a benchmark against which future progress may be

evaluated against, a survey of farmers  practices and perceptions conducted in

southwestern Ontario. The objectives of this study were as follows:
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a) to develop a method to inventory the nature and extent of implementation

of soil and water conservation practices on farmland in eleven counties in

Southwestern Ontario.

b) to compile the resultant data into an inventory of cropping, tillage, and land

management practices being conducted in the study area at this point in

time (1984).
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3.0   METHODOLOGY

A questionnaire was designed by the Ontario Institute of Pedology (O.I.P.) in

cooperation with the Ontario Ministry of Agriculture and Food (OMAF), to provide insight

into the extent and use of conservation practices in eleven counties in Southern Ontario.

The counties of Brant, Elgin, Essex, Haldimand-Norfolk, Huron, Kent, Lambton, Middlesex,

Oxford, Perth, and Waterloo were chosen as the study area because of the intense

agricultural activity in this region. The purpose of this questionnaire was to create an

inventory of the nature and extent of soil and water conservation practices utilized by the

farmers within the study area.

The questionnaire consisted of four sections. The first was background information

including total acreage to be surveyed, the nature of farm enterprise and perceptions with

regard to soil and water degradation problems. The remaining three portions focused on

the utilization of various conservation practices. The precise headings were Cropping,

Tillage, and Surface Drainage Practices. Each section was designed to be answered quickly

and efficiently by the landowner in an on-site interview. The addition of an instruction

sheet ensured consistent consideration of each question by the interviewer. Copies of both

documents can be found in Appendix A.

During the summer of 1984, each of the eleven counties was divided into quartiles

from which farms were randomly selected. Staff from county offices of the Plant Industry

Branch of the Ontario Ministry of Agriculture and Food conducted the on site interviews.

Farm size or enterprise did not influence the selection process to ensure that the final
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results for each county were based on representative farming practices in that county. The

available manpower in each county was organized and instructed by OMAF and OIP

personnel prior to the actual sampling.
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4.0   RESULTS AND DISCUSSION

An inventory of the use of soil and water conservation practices on farmland was

conducted in the eleven counties of Brant, Elgin, Essex, Haldimand-Norfolk, Huron, Kent

Lambton, Middlesex, Oxford, Perth, and Waterloo. The eleven counties chosen are among

the most intensively farmed land in the province with a corresponding high potential for

soil erosion problems (Driver and Wall, 1982).

The questionnaire concerned the extent and location of cropping, tillage, and land

management practices in the study area. The survey was conducted and completed during

the summer of 1984 by OMAF field staff. Copies of the questionnaire and the instructions

to ensure correct completion, are found in Appendix A.

Initially, the plan was to sample approximately 100 farms per county. However, due

to differences in county size, farm size, time and manpower this value varied slightly from

county to county. The final number of farms surveyed totalled 1026. The distribution of

completed surveys ranged from 67 in Essex county to 120 in Middlesex county, as

indicated in Table 1.

A significant factor when considering the adoption of conservation management

practices is the primary farm enterprise.  Specific soil and water conservation needs of a

farmer will depend upon his enterprise and the range of cropping and machinery options

available. The principal enterprise of the farmers surveyed in the study area was cashcrops

(38%) (see Table 1). Approximately 23% were dairy farmers, 13% were beef farmers,

13% had swine farms, and 6% had tobacco farms. These values are not necessarily 
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TABLE 1: Farms Surveyed In The Study Area

COUNTY # Of Farms Surveyed

Brant 100 

Elgin 74

Essex 67

Haldimand-Norfolk 100 

Huron 100 

Kent 99

Lambton 78

Middlesex 120 

Oxford 100 

Perth 100 

Waterloo 86

Total 1026   
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representative of each county and may differ from census values since they represent

landowners perceptions of their principle enterprise. Care should be exercised in taking

data from any single county in the study area and drawing broad conclusions.

The percent of cashcrop farms ranged from a low of 3% in Waterloo county to a

high of 87% in Essex county. Most values fell within the 30 to 50 percentile range;

however, a couple of high values occur in Lambton (62%) and Kent (76%).

Dairy farm enterprises were most prevalent in Oxford (37%), Perth (44%), and

Waterloo (44%) counties. However, the percentages of dairy farms in Essex (0%), Kent

(3%), and Lambton (1%) counties were all less than 5%. The remaining values were

between 15 and 30 percent as indicated in Table 2.

The percentages of swine and beef farmers both ranged from lows of 1% (swine)

and 3% (beef) in Essex county to highs of 25% (swine) in Huron and 28% (beef) in

Waterloo. It is interesting to note that a high number of farmers in Perth (19%) and

Waterloo (19%) counties had swine farms. Huron (17%), Middlesex (17%), and Oxford

(16%) counties exhibited the highest percentage of beef farmers excluding Waterloo

county.

The 6% of the farmers who had tobacco farms in the study area were concentrated

in basically four counties: Haldimand-Norfolk - 30%

Elgin - 24%

Brant - 11%

Oxford -   5%
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The number of farmers surveyed in the remaining counties whose primary

enterprise was tobacco, was negligible. Table 2 provides the percentage of farm

enterprises in each county in the study area. Appendix B provides graphical representations

of these data.

TABLE 2: The Nature Of Farm Enterprises In The Study Area †

COUNTY Beef Cashcrop Dairy Hort. Poultry Swine Tobacco

Brant 11 34 26 3 0 13 11 

Elgin  7 31 16 4 3 14 24 

Essex  3 87  0 7 0 1 0

Hald-Nor  6 26 31 0 3 3 30 

Huron 17 30 23 1 1 25 0

Kent  6 76  3 1 0 10 0

Lambton 13 62  1 0 1 6 0

Middlesex 17 40 22 1 6 14 1

Oxford 16 27 37 2 1 12 5

Perth 11 21 44 0 2 19 0

Waterloo 28  3 44 0 0 19 0

All 13 38 23 16 17 13 6

† The primary enterprise as indicated by the percentage of farmers in the study area.
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A good soil management program can help control soil and water as well as wind

erosion problems. Such a program utilizes conservation practices involving cropping and

tillage management as well as implementing special drainage control practices where

necessary. Not all erosion control practices will fit into every farm management scheme.

If, however, a problem exists, the adoption of one or more of the available control

measures can remedy the situation. The choice of any conservation practices should be

appropriate to the problem and also economically practical.

According to Moore, Ketcheson, and Fish (1982), the following factors are involved

in effective erosion control:

a) maintaining good soil structure;

b) protecting the soil surface by adequate crop and residue cover; and

c) using special erosion control practices where necessary.

Maintaining the soil structure and protecting the soil surface can be achieved by

proper cropping and tillage practices. Specific crops such as forage actually improve soil

structure as does optimum tillage practices. Special practices including grassed waterways,

drop structures, tile outlet protection, and buffers provide solutions to specific land

management problems.

For the purpose of this questionnaire, conservation practices were generalized into

three categories as follows: cropping, tillage, and drainage practices. The following

discussion considers each of these three categories of soil and water conservation control.
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4.1 CROPPING PRACTICES

4.1.1 CROPS GROWN

The type of crop grown and how it is managed will influence the productivity and

erosion potential of the land. Fallow land. for example, has the highest erosion potential

of any cropping system. Conversely, forage provides a good vegetative cover that will

protect the soil from erosion by dissipating the energy of wind and water as well as

promoting good soil structure.

In order to determine crop distribution in Southern Ontario, farmers were asked to

state the crops grown on their land and the acreage of each. The percent of crop acreage

is calculated on the sum of the crop acreage for each county. Crops of significant acreage

to be included were corn, wheat, cereal, soybean, tobacco and forage. Corn was the crop

grown most extensively in all the counties (37%), followed by forage (20%), beans (15%),

wheat (10%), cereal (10%), and tobacco (2%) (Table 3).

In the counties of Oxford, Brant, Kent, and Middlesex, corn constitutes

approximately half of the total crop acreage for each county (Table 3). Values range from

a high of 51% in Oxford to a low of 17% in Essex. Although 20% of the total crop acreage

in the study area was forage, the county distribution varied considerably. Values ranged

from a low of 1% in Essex to a high of 34% in Waterloo county. Haldimand-Norfolk county

also had a noticeably high percentage of forage acreage (32%). Another crop of

significance was beans (15%). Again, this value fluctuated from a low of 1% in Waterloo

to a high of 50% in Essex. Lambton also contained a substantial percentage (40%) of bean

acres. The remaining crops of wheat, cereal, and tobacco had a crop percentage of  10%
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TABLE 3: The Percentage Of Cropland In The Study Area

COUNTY Corn Wheat Cereal Beans Forage Tobacco Other

Brant 48 8 9  8 16 4 7

Elgin 39 8 9 19 10 7 8

Essex 17 25 1 50  1 0 6

Hald-Nor 25 12 7 11 32 6 8

Huron 40 6 17  7 22 0 7

Kent 48 12 1 30  4 1 5

Lambton 24 18 3 40 12 0 1

Middlesex 46 9 9 10 19 0 7

Oxford 51 3 11  4 23 2 5

Perth 34 6 20  8 30 0 3

Waterloo 31 5 21  1 34 0 8

All 37 10 10 15 20 2 6
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10%, and 2%, respectively. Essex had the highest percentage of wheat acreage (25%),

followed by Lambton county with 18% of the crop acreage recorded in wheat. The

counties of Perth and Waterloo had respective values of 20% and 21% of their crop

acreage in cereal.

Table 3 provides the recorded crop acreages and the resultant percentage of each

crop grown in the eleven counties. Appendix B graphically illustrates the crop distribution

in the study area.

4.1.2 CROP ROTATION

A crop rotation including cereals and forages, is often essential for maintaining soil

structure and yields. Although rotating row crops is preferable to continuous cropping, it

is not as effective at controlling erosion as is a rotation including forages. Winter cereals

and forage crops provide vegetative cover during winter and early spring runoff thereby

assisting in erosion control during this period of typically high runoff. In addition, a good

crop rotation reduces the buildup of insect and disease problems associated with

continuous cropping. This management scheme may not be practical for all farmers if a

market does not exist for alternate crops of forage or cereal.

The five types of rotations recorded are:

1) row crops;

2) row crops and cereals;

3) row crops, cereal, and forage;

4) row crops and forage;

5) cereal and forage.

18



Survey results (Table 4) indicate that approximately 75% of the farmers practice

rotations of row crops with cereal and forage. More specifically, about 40% rotate row

crops and cereals, and 33% rotate row crops, cereals, and forage.

TABLE 4: Crop Rotations In The Study Area †

COUNTY
ROTATIONS (%):

1 a 2 b 3 c 4 # 5 ‡

Brant 6 40 28 11 3

Elgin 15 49 14 14 1

Essex 9 75 10 0 0

Hald-Nor 4 40 37 10 4

Huron 3 34 46 6 5

Kent 26 53  5 2 0

Lambton 9 65 14 1 3

Middlesex 8 48 27 7 2

Oxford 5 19 45 5 1

Perth 3 23 57 6 5

Waterloo 1  7 66 5 13 

All 8 40 33 6 3

† Expressed as the percentage of farmers in each county practicing each type of
rotation.

a Rotation 1 - Row Crops
b Rotation 2 - Row Crops and Cereals
c Rotation 3 - Row Crops, Cereal, and Forage 
# Rotation 4 - Row Crops and Forage
‡ Rotation 5 - Cereal and Forage
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Approximately 8% of the interviewed farmers grow row crops continuously, followed by 6%

rotating just row crops and forage, and only 3% with a rotation of cereal and forage.

The primary rotation of row crops and cereals (rotation two in Table 4) was

predominant in Essex county. Here, 75% of the farmers surveyed practiced this rotation of

row crops and cereals. In Lambton and Kent, 65% and 53% of the farmers favoured this

rotation. Considerably few farmers in Waterloo county practiced this rotation (7%). Instead,

rotation 3 of row crops, cereals, and forage was the principal rotation as it was practiced

by 66% of the farmers. Perth was a close second with 57%, followed by Huron and Oxford

with 46% and 45%, respectively. Values for the remaining seven counties ranged from 37%

in Haldimand-Norfolk to only 5% in Kent.

Surprisingly, continuous row cropping (rotation 1)was relatively scarce in the study

area. On average, only 8% of these farmers practice this type of rotation. Kent and Elgin

counties were considerably higher than this average with values of 26% and 15%,

respectively. In the remaining counties, less than 10% of the farmers in each employed this

rotation.

Table 4 provides the percentage of farmers in each county practicing each of the five

rotations. Graphs illustrating the distribution of this cropping practice in the study area are

found in Appendix C.

4.1.3 WINTER COVER CROP

During the winter months many agricultural fields are left bare, subject to the winter
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elements of the temperate climate of Southern Ontario. Severe erosion has been associated

with runoff events and freeze-thaw phenomenon in soils during this period. A vegetative

cover over winter can provide soil protection during this critical period. Crops such as winter

wheat or winter rye can provide erosion control by providing a protective cover.

The percentage of farmers in Southern Ontario employing a winter cover crop was

quite high (45%) (Table 5).  In the counties of Perth, Haldimand-Norfolk, and Brant, over

three-quarters of the farmers practiced winter cover cropping (86%, 80%, and 76%,

respectively). Lambton had an unusually low percentage (1%) of winter cover crop in

comparison to the other counties in the region.

Table 5 provides values for all eleven counties, and Appendix C contains a graph

illustrating the percentage of winter cover crop acreages in Southern Ontario.

4.1.4 STRIP CROPPING

Strip cropping is a method used to control erosion on long, smooth slopes. When

compared to up-down cropping, strip cropping across the slope has been reported to reduce

soil losses by as much as 60% (Moore, Ketcheson, and Fish, 1982).

According to the survey results, only 6 percent of the farmers in Southern Ontario

practice strip cropping (Table 5). The counties with the greatest amount of farmer

participation are Elgin (14%), Haldimand-Norfolk (14%), and Oxford (13%). Again, the

percentage of strip cropped acres in Lambton county were negligible. Values for all eleven

counties are found in Table 5 and graphically illustrated in Appendix C.
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TABLE 5: Cropping Practices In The Study Area †

COUNTY
Winter Cover Crop

%
Strip Cropping

%
Cross Slope

%
Clover Plowdown

%

Brant 76 6 8 42

Elgin 51 14 5 30

Essex 24 1 <1 19

Hald-Nor 80 14 1 42

Huron 25 2 7 37

Kent 12 5 1 47

Lambton  1 <1 <1 33

Middlesex 38 6 6 36

Oxford 39 13 11 27

Perth 86 2 8 45

Waterloo 23 4 2 20

All 45 6 5 37

†  Expressed as the percentage of farmers employing these practices. Percentages for
each county do not sum to 100% because a farmer may employ more than one
practice on his property.
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4.1.5 CROSS SLOPE CROPPING

Cross slope cropping is the practice of farming perpendicular to the slope. Instead

of up-down slope cropping. farming the crop across the slope can reduce soil loss by 25%

(Moore et al, 1982). Only 5% of the farmers in Southern Ontario employ cross-slope

farming. Oxford, with 11% of the farmers cross-slope cropping, had the highest percentage.

Values for Lambton, Essex, Kent, and Haldimand-Norfolk were negligible but could reflect

the lack of slope gradient in these areas.

Table 5 includes all values and is graphically represented in Appendix C.

4.1.6 CLOVER PLOWDOWN

Clover is frequently seeded with a companion grain crop because it is more tolerant

to competition than other legumes. Early spring seeding is preferred to summer or fall

seeding because it enables early removal of the companion crop, thereby reducing

competition and preparing the clover for fall plowdown. Although it can have a first, second,

and even third cut, it is recommended that the crop be plowed the year following seeding.

From a soil conservation viewpoint, the establishment and growth of clover is quite

beneficial. Because nitrogen fixation is a function of the clover's root nodules,a great deal

of nitrogen is added to the soil during fall plowdown for the succeeding crops.

In the study area 37% of the farmers practice clover plowdown (Table 5). Just less

than half the farmers in Perth, Brant, and Haldimand-Norfolk (45%, 42%, and 42%,

respectively) employ a clover plowdown. The remaining eight counties ranged from a low 

of 19% in Essex county to a high of 37% in Huron county. County distributions of each of
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these practices are graphically presented in Appendix C.

4.1.7 CHANGES

Understanding why farmers have changed soil and crop management practices in

the past may aid conservationists and soil and crop specialists in their attempt to encourage

farmers-towards better land management.

Survey results (Table 6) indicate that 38% of the farmers changed cropping practices

in the past five years. The distribution of those who had changed varied throughout the

study area. Approximately 51% of these farmers who changed were in Brant county, 46%

in Haldimand-Norfolk, and 44% in Kent. Values for the remaining counties ranged from

19% in Lambton to 42% in Middlesex.

Farmers who stated that they had changed cropping practices in the last five years

listed several reasons why as follows:

1) stop erosion;
2) improved yields;
3) poor soil structure (compaction, organic material, internal drainage);
4) more plowdown;
5) changed crops/enterprise/landbase;
6) reduce tillage;
7) economic reasons;
8) more rotation;
9) changed fertilizer, herbicide or pesticide usage.

The main reasons for changing were economics (7), and the fact that the farmer had

changed to new crops or a new enterprise (5) (Table 6). 
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TABLE 6: Reasons For Changing Cropping Practices †

COUNTY 
%  of  Farmers 
 Who Changed

REASONS (%):

1 a 2 b 3 c 4 d 5 e 6 f 7 g  8 h 9 †

Brant 51 24 8 18  2 18 0 8 22 0

Elgin 35 4 4 15  0 15 0 35 27 0

Essex 30 5 5 30 10  0 5 20  5 15 

Hald-Nor 46 2 11  4  4 15 0 46  9 6

Huron 38 3 5 10  5 26 0 26 29 0

Kent 44 7 9 14  7 29 0 23  5 4

Lambton 19 0 0  0 20 33 0 27 13 0

Middlesex 42 14 4 16  2 22 4 14 22 2

Oxford 28 11 4  4  4 54 0 18  7 0

Perth 36 3 3  3 11 28 0 17 22 11 

Waterloo 37 19 3  9  6 11 0 16 19 6

All 38 9 6 11 5 23 <1 22 17 4

a Reason 1 - Stop erosion;
b Reason 2 - Improve yields;
c Reason 3 - Poor soil structure - compaction, O.M., internal drainage;
d Reason 4 - More plowdown;
e Reason 5 - Changed to new crops/enterprise/land base;
f Reason 6 - Reduced tillage;
g Reason 7 - Economic reasons;
h Reason 8 - More rotation;
† Reason 9 - Changed fertilizer, herbicide, or pesticide usage.

†  NOTE : The values for each reason were calculated by the percentage of
farmers for each county who changed cropping practices.
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The percentages in each county for each change were calculated by the percentage of

farmers in each county who stated that they had changed cropping practices. For example,

a total of 38% of the farmers in the study area changed cropping practices in the past five

years. Approximately 51% of the farmers in Brant county stated that they had changed

cropping practices. According to Table 6, 8% of the farmers who changed practices in

Brant county did so for economic reasons.

About 23% of the farmers in the study area stated that they had changed for new

crops or enterprises. Farmers in every county except Essex gave this as a reason.

Excluding Essex, values ranged from 11% in Waterloo to 33% in Lambton. The highest

value was in Oxford where 54% of the 23% who did change, changed for this reason.

A total of 22% of the farmers surveyed changed cropping practices for economic

reasons. In Haldimand-Norfolk, approximately 46% of the people who had changed gave

this reason. Regional values ranged from a low of 8% in Brant county to a high of 35%

in Elgin, excluding Haldimand-Norfolk.
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4.2 TILLAGE PRACTICES

The purpose of a soil conservation tillage program is to leave the soil surface

roughened and with as much residue on it as is practical to reduce soil erosion potential

and promote soil tilth. Conditions such as these enhance infiltration, reduce runoff,

promote soil structure, and minimize soil loss. Another major benefit of conservation tillage

is cost and time savings. Adoption of good tillage techniques on most farms results in

lower costs for equipment, labour, and fuel because of the reduced number of trips over

the field.

4.2.1 PRIMARY TILLAGE

Moldboard plow tillage is still the most common practice in the eleven counties

surveyed. This is the use of a moldboard plow in the fall and spring for seedbed

preparation. On average, 55% of the total recorded farm acreage in Southern Ontario is

fall moldboard plowed (Table 7). Huron and Essex counties have the highest percentage

of farmland in fall moldboard plow tillage (71% and 70%, respectively). The county with

the least moldboard plowing is Haldimand-Norfolk where only 31% of the farmland is

moldboard plowed in the fall.

The other primary tillage machines listed in Table 7 are considered once-over

erosion control tools and include the chisel plow, off-set discs or heavy tandem discs, and

the no-till planter. All have distinct advantages and disadvantages, and therefore must be

practically assessed for each situation.

Approximately, 9% of the farmland surveyed is chisel plowed in the fall and only 
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TABLE 7: Primary Tillage Practices In The Study Area †

FALL SPRING

COUNTY MP a CP b D c NT d MP a CP b D c NT d

Brant 34 20 2 0 17 2 2 0

Elgin 53 5 0 0 18 1 1 0

Essex 70 14 5 2 10 0 7 0

Hald-Nor 31 4 3 0 19 4 0 0

Huron 71 6 2 0  2 0 0 0

Kent 54 25 4 0  7 0 1 0

Lambton 66 4 2 0  3 2 2 0

Middlesex 65 8 1 0  7 2 1 0

Oxford 52 2 3 0 12 2 0 0

Perth 67 3 0 0  1 0 0 0

Waterloo 47 2 2 0  9 0 1 0

Mean 55 8 2 0 10 1 1 0

† Expressed as a percentage of the total recorded acres in each county. Percentages

may not sum to 100% because farmers may employ more than one tillage practice.

a MP - Moldboard Plow 
b CP - Chisel Plow 
c D - Disc
d NT - No Till
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one percent in the spring. However, in the fall most values are either well above or below

the mean. In the counties of Kent, Brant, and Essex the percent of farmland chisel plowed

was 25%, 20%, and 14%, respectively. Values for the remaining counties were less than

8%. The chisel plow is considered effective on erodible, sloping soils and leaves

approximately 50-70 % of the residue on the surface. The chisel plow was seldom used

in the spring as a method of primary tillage.

No-till planters and primary disc tillage were virtually nonexistent in the eleven

counties surveyed. The few acres tilled by these methods are given in Table 7. The

greatest amount of disced farmland was 7% in the spring in Essex county.

4.2.2 SECONDARY TILLAGE

A variety of secondary tillage methods are employed in the study area during the

spring. On average, less than two percent of the eleven counties surveyed utilized

secondary tillage practices in the fall. In the spring, 33% of the study area is disced, 39%

is field cultivated, and 26% is spring tooth cultivated (Table 8). The counties with the

highest percentage of farmland being tilled by these three methods are Brant (53%

disced), Lambton (61% field cultivated), and Essex (63% spring tooth cultivated). Almost

half of the farmland surveyed in both Elgin and Essex is disced in the spring (47% and

46%). In Brant, Elgin, and Essex counties 53%, 47%, and 46% of the recorded farm

acreage is disced in the spring. The remaining percentage of disced land ranged from a

high of 38% in Oxford, to a low of 17% in Perth.

In addition, close to half of Huron and Perth counties are field cultivated in the

spring (52% and 46%). Values ranged from these highs to a low of 32% in Essex County.
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TABLE 8: Secondary Tillage Practices In The Study Area †

  

 FALL SPRING

COUNTY D a FC b STC c DH d CM e CP f D a FC b STC c DH d CM e CP f

Brant 2 2 0 0 0 0 53 36 11  8 3 3

Elgin 2 0 0 0 0 0 47 45 17  8 1 7

Essex 4 3 0 0 0 0 46 32 63 23 34 0

Hald-Nor 1 1 0 0 0 0 33 17 28  3 2 7

Huron 0 0 0 0 0 0 21 52 24 31 0 4

Kent 3 1 1 0 0 0 34 37 38  6 3 6

Lambton 0 0 0 0 0 0 20 61  5 11 0 5

Middlesex 2 3 1 0 0 0 25 40 24 14 2 3

Oxford 1 0 0 1 0 0 38 16 46 32 1 8

Perth 3 5 2 1 0 0 17 46 18 31 5 12 

Waterloo 5 4 2 2 0 0 34 42 12 10 2 2

Mean 2 2 <1 <1 <1 <1 33 39 26 16 5 5

† Expressed as a percentage of total farm acreage. Percentages do not sum to
100% for each county because a farmer may employ more than one practice.

a  D - Disc
b FC - Field Cultivator
c STC - Spring Tooth Cultivator
d DH - Drag Harrows
e CM - Cultimulcher
f CP - Cultipacker
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Substantially lower values of 16% and 17% were recorded in Oxford and

Haldimand-Norfolk counties, respectively.

Although 26% of the study area is spring tooth cultivated, this value is not

representative of most counties. This secondary tillage practice appears to be concentrated

in the counties of Essex, Oxford, and Kent (63%, 38%, and 46%), while in the counties

of Lambton, Brant, and Waterloo its use is relatively less (5%, 11%, and 12%

respectively).

Close to 16% of the total recorded farmland is drag harrowed. This secondary tillage

practice is concentrated in the counties of Huron (31%), Oxford (32%), and Perth (31%).

The lowest values for this practice are 3% in Haldimand-Norfolk and 6% in Kent county.

According to the survey, 34% of the farmland recorded in Essex county is

cultimulched in the spring. This value is much higher than the average value of 5% of the

total recorded farm acreage in the study area being cultimulched.

Table 8 lists the percentage of total farm acres in each county practicing each of the

secondary tillage methods. Appendix D provides the graphical distribution of these

practices in the study area.

4.2.3 CHANGES

Approximately, 31% of the farmers surveyed have changed tillage practices in the

last five years (Table 9). The majority of these people came from the counties of Brant

(46%), Haldimand-Norfolk (36%), Kent (47%), and Middlesex (40%). However, the

remaining counties also contributed. At least 18% of the farmers in each county had 
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TABLE 9: Reasons For Changing Tillage Practices In The Past Five Years †

COUNTY
Farmers Who
Have Changed

REASONS (%):

1 a 2 b 3 c 4 d 5 e

Brant 46 52 15 17 2 15

Elgin 30 27 32 14 14 14

Essex 27 22 28 22 22 5

Hald-Nor 36 25 36 14 11 14

Huron 20 35 20 25 1 1

Kent 47 43 34 19 4 0

Lambton 27 33 10 19 5 33

Middlesex 40 27 33 25 4 15

Oxford 18 50 28 0 11 11

Perth 19 16 37 21 21 11

Waterloo 27 39 9 30 4 22

All 31 35 26 19 8 13

† Expressed as a percentage of people who have changed practices.

 a Reason 1 - Reduce erosion - more surface residue,
 b Reason 2 - Maintain or build soil structure,
 c Reason 3 - Reduce production costs - fuel, number of passes,
 d Reason 4 - Improve yields,
 e Reason 5 - Change crops/equipment.
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changed tillage practices.

Before any farming practices can be altered it is essential to understand why a

farmer employs certain methods. The farmers in the study area who have changed tillage

practices in the past five years gave several reasons as follows:

1) to reduce erosion by leaving more surface residue;
2) to maintain or build soil structure;
3) to reduce production costs, ie. use less fuel by decreasing the number of

passes;
4) to improve yields;
5) have changed crops and consequently equipment.

The primary reasons for changing were to reduce erosion (reason 1), to improve

soil structure (reason 2), and because of economics (reason 3).

Approximately 35% of the 31% who changed, did so to reduce erosion (Table 9).

In Brant, 52% of the farmers who changed gave this as a reason. High percentages of

farmers gave this reason in the counties of Oxford (50%), Kent (43%), and Waterloo

(39%). The lowest value was in Perth where only 16% of the farmers who had changed

tillage practices gave erosion reduction as a primary reason for doing so.

About 26% of the farmers who had changed practices stated that they did so to

improve the soil structure. This was a popular response in the counties of Perth (37%),

Haldimand-Norfolk (36%), Kent (34%), Middlesex (33%), Oxford (28%), and Perth (37%).

Only 9% in Waterloo and 10% in Lambton changed tillage practices for this reason. Values

for the remaining counties can be found in Table 9. Appendix D contains graphs illustrating

data in this table.
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4.3 SOIL AND WATER CONSERVATION MEASURES

Although cropping and tillage practices help to control erosion, some problems

require more specialized land management practices. Uncontrolled runoff can create major

water and ditch bank erosion problems which demand long-term solutions such as grassed

waterways, drop structures, tile outlet protection, buffers and other water erosion control

measures. If precautions are not taken to control surface and subsurface runoff the end

result may create serious on-site soil loss and off-site water quality problems.

4.3.1 WATER AND WIND EROSION

Soil erosion by water or wind removes the most important portion of the surface soil

needed for agricultural production (Switzer-Howse, 1982). In cultivated fields the rate of

erosion can often exceed the rate of soil formation. The erosion potential varies from field

to field and is affected by the soil type, plant cover, topographic features, rainfall and

snowmelt runoff. Both wind and water can effectively transport valuable sediment away

from the site. Often soil erosion goes undetected because transport methods such as sheet

erosion occur uniformly over the slope at rates that may be difficult to recognize in any

single year.

During periods of minimum soil protective vegetation (late fall to early spring) the

soil is exposed to the energy of falling rain and runoff which initiates soil movement. Rills

and gullies (the products of concentrated flow) form at these times, enhancing the rate

and amount of sediment transport.

According to the survey results, farmers in the study area are aware of wind and

water erosion on their properties. About 56% stated that water erosion was present on
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their farms (Table 10).Three-quarters of the farmers surveyed in Brant county observed

water erosion on their farms. There was also high recognition of water erosion in Elgin

(66%), Essex (63%), Middlesex (60%), and Waterloo (60%). These values indicate both

a potentially severe erosion problem and a high degree of farmer awareness.

As indicated in Table 10, approximately 33% of the farmers in the study area

observed wind erosion on their farmland. The counties indicating a high degree of wind

erosion are Brant (46%), Perth (44%), Huron (38%), and Kent (38%). Farmers perceived

wind erosion to be less of a problem in Lambton and Waterloo counties where only 17%

of the farmers in each county observed this type of erosion.

Another form of soil loss is ditch bank or streambank erosion. Streams or open

ditches without soil conserving protection risk sediment accumulations and associated

water quality impairment. This type of problem is often not dealt with until serious damage

is done.

In the eleven counties surveyed, 41% of the farmers observed ditch bank erosion

on their farmland (Table 10). Most values ranged from a low of 31% in Haldimand-Norfolk,

to a high of 60% in Essex. Lambton was unusually low as only 12% of the farmers

surveyed observed ditch bank erosion on their property. It is apparent that most farmers

perceive ditch bank erosion as a fairly serious problem.

4.3.2 SOIL COMPACTION AND POOR SOIL STRUCTURE

The presence of soil compaction and poor soil structure is often more difficult to

detect than erosion. Usually severe damage occurs prior to identification of the problem.

The percentage of farmers observing these problems in the eleven counties varied from
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TABLE 10: Potential Soil And Water Problems In The Study Area †

COUNTY
Water 
Erosion

Wind 
Erosion

Ditch Bank
Erosion

Soil
Compaction

Poor Soil
Structure

Brant 75 46 37 40 23

Elgin 66 27 40 41 27

Essex 63 39 60 69 43

Hald-Nor 44 31 31 45 30

Huron 57 38 34 40 28

Kent 46 38 53 41 27

Lambton 38 17 12 14  5

Middlesex 63 34 56 55 33

Oxford 58 24 32 29 17

Perth 43 44 41 57 31

Waterloo 60 17 41 27  7

All 56 33 41 42 25

† Expressed as the percentage of farmers who observed these problems on their
property.
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county to county. Forty-two percent of the farmers observed soil compaction and 25%

were aware of poor soil structure (Table 10). However, the degree of awareness fluctuated

from a low of 14% soil compaction in Lambton to a high of 69% in Essex. Only 5% of the

farmers in Lambton observed poor soil structure while 43% of the farmers in Essex were

aware of poor soil structure. Values for the other nine counties fall between these two

extremes and are listed in Table 10. Appendix E contains graphical descriptions of this

table.

4.3.3 LAND MANAGEMENT PRACTICES

Improved cropping and tillage practices are sometimes not enough to protect soil

and water quality. Special support measures may need to be adapted to the farm

conservation scheme. Good surface and subsurface drainage can be achieved most

efficiently by implementing good soil management techniques in combination with water

management techniques such as grassed waterways, drop structures, tile drainage, tile

outlet protection, gully control and grass buffers adjacent to waterways. The design and

construction of these water management systems will be different for each site, requiring

qualified assistance and consultation before implementation. This will minimize costs by

ensuring that the appropriate support system is installed.

Many of these land management practices have been put into effect in

Southwestern Ontario. The percentages of farmers in each county employing these

conservation practices are listed in Table 11.

Approximately 23% of the total farmers surveyed have grassed waterways.

However, the distribution of these grassed waterways throughout the eleven counties

varies considerably from county to county.
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TABLE 11: Land Management Practices In The Study Area †

COUNTY
Grass

Waterway
Drop

Structure
Tile Outlet
Protection

Gully
Control

Cattle
Access

Brant 39 21 49 16 23

Elgin 43 12 43 38 22

Essex 16 34 42 13  6

Hald-Nor 19 20 39 18 22

Huron 21 26 57 15 22

Kent  1 22 78 11  9

Lambton  5  3 28  4  9

Middlesex 24 42 67 23 13

Oxford 31 45 49 23 16

Perth 22 52 88 32 79

Waterloo 36  0 49  8 22

All 23 26 55 18 23

 † Expressed as the percentage of farmers in each county employing these
conservation practices. Percentages for each county may not sum to 100; because
farmers may employ more than one practice.
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Utilization of this practice ranged from lows of one percent and five percent in Kent and

Lambton counties to highs of 39% and 43% in Brant and Elgin, respectively. The values

between these limits are listed in Table 11.

About 26% of the farmers surveyed had drop structures. However, this value does

not describe the degree of variation between counties. The two extremes ranged from a

high of over half the farmers in Perth county (52%), to a low of approximately zero in

Waterloo county. It should be noted that Essex, Middlesex, and Oxford all had a high

number of farmers employing drop structures (34%, 42%, and 45%, respectively).

Evidently farmers perceive tile outlet protection to be an important land

management measure as 55% of the farmers surveyed employ this practice (Table 11).

Again, there was a considerable range of values from 22% in Lambton county to a high

of 88% in Perth. Counties where over half the farmers utilize tile outlet protection were

Huron (57%), Kent (78%), Middlesex (67%) and Perth (88%). The counties of Brant,

Oxford, and Waterloo all had 49% utilization.

Gully controls and cattle access ways were of less significance as land management

measures. Approximately 18% of the farmers reported gully controls and 23% had cattle

accesses, as recorded in Table 11. In Lambton only 4% of the farmers had gully control

structures, but in Elgin 38% were using them. Other counties worth noting were Perth

(32%), Oxford (23%), and Middlesex (23%).

Another land management practice employed in the study area is controlled cattle

access ways to water courses. Approximately 23% percent of the farmers in the eleven

counties have controlled cattle access ways (Table 11). Perth has an unusually high

number of farmers with cattle accesses (79%), as compared to the lower end of the range,
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ie. 7% in Lambton and 9% in Kent.

Complete sets of values for these land management practices are provided in Table

11. Graphical representations of the county distributions are in Appendix E.

BUFFER STRIPS

A vegetated area (buffer strip) beside a watercourse can reduce runoff velocity,

prevent erosion and trap sediment before it reaches the stream, thereby protecting water

quality (Switzer-Howse, 1982). The effectiveness of a buffer strip depends on width,

volume of runoff, type and condition of vegetation. Widths vary depending on the soil

type, vegetation, topography, and drainage area of a site.

Farmers in the study area were asked to state if streams and buffer strips were

present on their properties. According to survey results reported in Table 12, 81% of the

total farmers surveyed implemented this practice. The reported width of the buffer strips

were as follows (see Table 12):

- 47% of these buffers were 0 - 6 feet wide,
- 16% were 7 - 14 feet wide,
- 10% were 15 - 26 feet wide,
- 4% were 27 - 49 feet wide,
- 3% were 50 - 100 feet wide, and
- 17% were greater than 100 feet wide (pasture, forest, swamp).

The wider the buffer, the more effective it is for soil and water conservation control.

However, wide buffer strips are not always practical for the farmer. 
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TABLE 12: Percentage Of Farmers With Stream Buffer Strips In The Study Area †

COUNTY

# Of Farmers % Of Farmers With Buffer Strip Widths (Feet):

With
Streams

With
Buffers

0-6 7-14 15-26 27-49 50-100 >100

Brant 86 66 30 19 23 4 4 28 

Elgin 47 85 33 15 13 10 10 15 

Essex 50 70 77 14 0 9 0 0

Hald-Nor 71 79 36 14 7 4 7 27 

Huron 43 84 58 19 8 3 3 6

Kent 76 68 90 2 2 0 0 0

Lambton 42 79 70 12 3 0 3 3

Middlesex 64 86 29 25 22 0 4 18 

Oxford 44 98 35 23 5 5 2  3

Perth 78 97 53 13 11 8 4 12

Waterloo 47 94 18 14 9 2 0 36

All 648 81 47 16 10 4 3 17 

 † The percentages of farmers with different buffer strip widths for each county may not
necessarily sum to 100%. This is because not all farmers with buffer strips stated a width.
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The majority of farmers favoured buffers of a width between zero and six feet. Values for

buffers (0-6 ft) ranged from highs of 90%, 77%, and 70% in Kent, Essex, and Lambton,

respectively, to a low of 18% in Waterloo. The next width category of 7-14 feet was

popular in every county except Kent. Excluding Kent county, the values range from 12%

in Lambton to 25% in Middlesex. In Kent county only 2% of the farmers have buffer strips

of this width.

Surprisingly, 17% of the farmers surveyed had buffer strips greater than 100 feet.

However, this is explained by the inclusion of pasture, forest, and swamp, in this category.

The counties with a high percentage of these buffers were Haldimand-Norfolk, Brant and

Waterloo with 27%, 28% and 36%, respectively.

Each of the remaining three categories (15-26 feet, 27-49 feet, and 50-100 feet)

had less than 10% of farmers with buffer strips. A few observations of interest are the

highs of 23% and 22% in Brant and Middlesex counties in the 15 to 26 feet category, and

the highs of 10% in Elgin county in both the 27 to 49 feet category and the 50 to 100 feet

category.

Table 12 provides the percentage of farmers with streams and buffer strips in

Southern Ontario. It also includes the percentage of buffer strips in each width category.

Appendix E contains graphs illustrating this table.

4.3.4 CHANGES

This soil management survey provided information about cropping, tillage, and land

management practices in eleven counties in Southern Ontario. Although these farmers

appear to be aware of existing and potential soil and water problems, less than half of the
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farmers surveyed (44%) wanted to adopt new or additional soil management practices

(Table 13). The percentage of farmers in each county intending to adopt ranged from a

low of 29% in Oxford to a high of 73% in Elgin. An unusually low value of farmers

intending to adopt was recorded for Lambton county (13%). Most values were in the 40

to 50 percentile range.

Practices that farmers did wish to adopt included the following:

1) conservation tillage, soil saver, chisel plow, ridge tillage, zero tillage;
2) reduced tillage depth/reduced number of passes;
3) structural erosion control (windbreaks, waterways etc.)
4) crop rotation;.
5) tile drainage;
6) legume plowdown;
7) cover cropping, surface residue management for erosion control;
8) soil testing; and
9) increased use of manure.

About 34% of the farmers surveyed wanted to adopt better tillage practices which

would include, conservation tillage, soil saver, chisel plow, ridge tillage, and zero tillage

(Table 13).

The second most popular management practice that farmers intend to adopt is crop

rotation. Approximately 16% of the farmers surveyed wanted to adopt this cropping

practice. This value is fairly representative of all eleven counties, although low percentages

were recorded for Middlesex (2%) and Waterloo (6%) and relatively high values for

Haldimand-Norfolk (29%) and Oxford (24%).

As indicated in Table 13, approximately 13% of the farmers in the study area

intending to adopt new management practices were interested in tile drainage systems. 
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TABLE 13: The Percentage Of Farmers Intending To Adopt Various Management
Practices

COUNTY
% Of Farmers
Intending To

Adopt
CT a RT b EC c CR d TD e L f CC g ST h M *

Brant 50 74 4  2  8  0  2 10 0 0

Elgin 38 11 0 21 14 36  7 4 7 0

Essex 43 28 0 14 10 17 21 0 3 7

Hald-Nor 42 31 7 10 29 10  5 0 5 5

Huron 49 39 0 27 16  6  4 4 4 0

Kent 63 29 7  5 19 22  8 6 5 0

Lambton 13 30 0 30 10  0 10 10 10 0

Middlesex 54 35 6  6  2 11 14 6 0 2

Oxford 29 45 3  7 24  3 14 0 3 0

Perth 35 14 14 11 20  9 14 9 9 0

Waterloo 55 19 8 23  6 26 15 2 0 0

All 44 34 5 12 16 13 10 5 3 1

 a CT - Conservation tillage, ie. soil saver chisel plow, ridge tillage, zero tillage;
 b RT - Reduced tillage depth/reduced number of passes;
 c EC - Structural erosion control ( windbreaks, waterways, etc.);
 d CR - Crop rotation;
 e TD - Tile drainage; 
  f L    - Legume;
 g CC  - Cover cropping, surface residue management for erosion control;
 h ST  - Soil testing;
 * M   - Increased use of manure.
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Also, 12% would like to employ various structural erosion controls, 10% want to

incorporate legume plowdown, 5% want to reduce tillage depth and an additional 5% want

to utilize a variety of conservation cropping practices for erosion control.

The percentages of farmers in each county who intend to implement each of these

practices are provided in Table 13. Appendix E contains graphical representations of this

table.

Although 44% of the farmers surveyed want to adopt several of these management

practices, many will not for various reasons. Approximately 32% (Table 14) of the farmers

gave the following eight reasons why they will not implement new measures:

1) lack of available knowledge, assistance or equipment;
2) lack of time;
3) poor economics, eg. no markets, lack of money;
4) no requirements for management practices on the farm or already in place;
5) existing physical restrictions, ie. soil drainage, stones, limited land base;
6) rented land;
7) unproven performance, ie. does not please the farmer.

The primary reason appeared to be poor economics, as indicated by 44% of the

farmers considering new practices. Either there are no markets available for the alternate

crops included in conservation cropping practices, or a lack of money prevents farmers

from investing in a new practice. In the eleven counties, the percentages of farmers who

gave this reason ranged from only 5% in Brant to 63% in Essex (Table 14). Most values

were in the forty percentile range.

Besides economics, other major reasons for not adopting soil management practices

were lack of time, available knowledge, assistance, and equipment. Approximately 16%

of the farmers considering new practices stated reason 1, and 14% of these farmers stated 
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TABLE 14: Reasons For Not Adopting New Practices †

COUNTY
% Of Farmers

Considering New
Practices

REASONS (%):

1 a 2 b 3 c 4 d 5 e 6 f 7 g 8 h

Brant 38 13 8 5 3 5 0 13 8

Elgin 31 9 17 57 4 9 0 4 0

Essex 45 20 10 63 0 7 0 0 0

Hald-Nor 29 31 17 45 0 3 0 0 0

Huron 42 19 26 29 7 7 2 5 5

Kent 59 10 12 47 9 7 5 2 9

Lambton 6 20 20 40 0 0 0 0 20

Middlesex 42 16 6 40 22 2 2 8 4

Oxford 19 16 5 26 21 11 5 5 11

Perth 16 13 31 38 6 13 0 0 0

Waterloo 23 15 20 45 0 10 5 0 5

All 32 16 14 44 8 6 2 4 5

† Expressed as the percentage of farmers considering new practices and their reasons
for not adopting them.

 a Reason 1 - Lack of available knowledge, assistance and/or equipment; 
 b Reason 2 - Lack of time;
 c Reason 3 - Poor economics, eg. no markets, lack of money;
 d Reason 4 - No requirements for management practices on the farm or already in

place;
 e Reason 5 - Existing physical restrictions ie. soil drainage, stones, limited land base;
 f Reason 6 - Rented land;
 g Reason 7 - Perceived problems (insects, weeds, yield decline) 
 h Reason 8 - Unproven performance ie. does not satisfy farmer.
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reason 2 as being their major deterrent (Table 14). The remaining reasons (4 to 8) were

not as common (<10%) among the farmers surveyed.

Table 14 describes the issue more completely and may be supplemented with the

graphs in Appendix E.

Those farmers who have adopted soil management practices utilized several sources

of information:

1) personal experience and common knowledge;

2) farm media and meetings;

3) demonstrations;

4) Soil and Crop Improvement Association or OMAF;

5) neighbours, other farmers/family;

6) University of Guelph/colleges/experimental farms;

7) company representatives, ie. seed chemical, fertilizer and implement dealers;

8) farm organizations.

Approximately 64% of the farmers surveyed utilized the preceding sources of

information. Based on these farmers surveyed, results indicated that 38% regarded

personal experience and common knowledge as their primary source. An additional 32%

considered farm media and meetings to be their main source of information. Approximately

10% perceived the Soil and Crop Improvement Association and OMAF as their major

sources.

The aforementioned values are representative of the farmers in the study area who

utilized these sources of information when considering and adopting soil management

practices. A breakdown of the values according to county is provided in Table 15.
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TABLE 15: Sources Of Information Used By Farmers †

COUNTY
% Of Farmers

Utilizing Sources

SOURCES (%):

1 a 2 b 3 c 4 d 5 e 6 f 7 g 8 h

Brant 86 15 51 0 19  9 5 0 1

Elgin 58 60 14 0  2 14 5 5 0

Essex 72 33 21 2  8 27 8 0 0

Hald-Nor 82 32 33 0 16 10 4 6 0

Huron 74 45 32 1  5 11 0 5 0

Kent 56 14 41 0 13  7 13 13 0

Lambton 0  0  0 0  0  0 0 0 0

Middlesex 71 59 13 0  7 13 6 2 0

Oxford 90 58 31 1  2  6 2 0 0

Perth 42 60 24 0 14  0 0 0 2

Waterloo 50  4 46 0 20 22 6 2 0

All 64 38 32 <1 10 11 5 3 <1

† Expressed as the percentage of farmers who utilized each source of information.

 a Source 1 - Personal experience and common knowledge;
 b Source 2 - Farm media and meetings;
 c Source 3 - Demonstrations;
 d Source 4 - Soil and Crop Improvement Association and OMAF; 
 e Source 5 - Neighbours, other farmers and/or family;
 f Source 6 - University of Guelph/Colleges/Experimental Farms;
 g Source 7 - Company representatives (seed, chemical, fertilizer and/or implement

dealers;
 h Source 8 - Farm organizations.
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INSTRUCTIONS FOR QUESTIONNAIRE 

1. Name of farm owner and mailing address of the home farm.

2. The total number of farm acres, and the total number of crop acres, excluding woodlots and

unimproved pasture.

3. List in order of importance, the farm enterprises. eg. cash crops-hogs-hort. etc.

4. Percentages of the dominant soil textures. Soil names reported if known, as per soil survey reports

of respective counties.

NOTE: In order to simplify the process of filling out this form, the remainder of the questionnaire with

respect to Cropping, Tillage, and Drainage Practices, applies only to the first 100 acres of farmland

adjacent to the main farm buildings. If more than 100 acres are farmed and different cropping,

tillage and drainage practices are employed, a second sheet may be filled out for another 100

acres of the farm. Otherwise a single sheet is required.

5. (a) Print in name of crop.

(b) Approximate number of acres of this crop on the first 100 acres of farmland.

(c) gentle slope -<5%, suitable for all crops.

moderate slope - 5-10%, some limitations for row crops. 

steep slope - >10%, few row crops.

(d) under Tiled, fill in number of acres.

e.g. Crops.

Total Acreage :

# Acres Tiled

Gentle Slope:

Moderate Slope:

Steep Slope.

6. Print in all crop rotations. eg. corn, corn, corn, hay, hay.

7. Definitions: 

(a) Winter Cover Crop - crops providing vegetative cover for fields usually left bare over

winter. eg. winter rye.

(b) Strip Cropping - series of alternating strips of crops. eg. forage, cereal or row crops.

(c) Cross Slope Farming - sloping fields are worked and planted across the slope.

(d) Clover Plowdown - red clover grown by itself or as a companion to a row crop for the

purpose of soil protection and ultimate soil incorporation.

8. Check appropriate box.

9. Fill in the blank. eg. declining yield of row crops.
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10. More than one implement may be used, therefore fill in all information for each type.

Depth - fill in number in inches.

# of Acres Fall/Spring - Print in number of acres for each. 

# of Passes - number of trips over field.

11. Same as above

12. Check appropriate box.

13. Fill in blank, eg. changed plowing methods for energy conservation and increasing crop residue.

14. Definitions: 

(a) grassed waterways - vegetated channels designed to accumulate and carry  water runoff

from open fields to a drainage outlet.

(b) drop structures - diverts surface water flow underground through a tile to an outlet.

(c) tile outlet protection - stabilizing soils surrounding tile outlets to drainage ways with

rip-rap.

(d) gully control - any conservation practice to reduce the spreading of gullies.

(e) controlled access of livestock to streams - construction of fences and prefabricated cement

structures to minimize cattle access to streambanks and water.

15. Check box(es) and report width in feet.

16. Check relevant box(es).

17. Fill in the blanks.

18. Fill in the blank. eg. conservation authorities, neighbours/friends, etc.
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Selected Results
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APPENDIX C

Cropping Practices
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APPENDIX D 

Tillage Practices
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APPENDIX E

Soil and Water Conservation Measures
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SMO -  Farmers intending to adopt;

SM1 -  Conservation tillage, ie. soil saver chisel plow, ridge tillage, zero tillage:

SM2 -  Reduced tillage depth/reduced number of passes;

SM3 -  Structural erosion control ( windbreaks, waterways. etc.)

SM4 -  Crop rotation;

SM5 -  Tile drainage

SM6 -  Legume;

SM7 -  Cover cropping. surface residue management for erosion control;

SM8 -  Soil testing;

SM9 -  Increased use of manure.
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Reason 1 -  Lack of available knowledge. assistance and/or equipment.

Reason 2 -  Lack of time.

Reason 3 -  Poor economics. eg. no markets. lack of money;

Reason 4 -  No requirements for management practices on the farm or already in place;

Reason 5 -  Existing physical restrictions ie. soil drainage. stones, limited land base;

Reason 6 -  Rented land'

Reason 7 -  Perceived problems (insects, weeds, yield decline) 

Reason 8 -  Unproven performance ie. does not satisfy farmer.
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Source 1 -  Personal experience and common knowledge;

Source 2 -  Farm media and meetings;

Source 3 -  Demonstrations;

Source 4 -  Soil and Crop Improvement Association and OMAF; 

Source 5 -  Neighbours, other farmers and/or family;

Source 6 -  University of Guelph/Colleges/Experimental Farms;

Source 7 - Company representatives (seed, chemical, fertilizer and/or implement dealers;

Source 8 -  Farm organizations.
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