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A. OVERVIEW
.

ors that Influence Insect Population Growth
-  Weather (temperature, moisture and winds)
-  Food supply
-  Suitable habitat
-  Natural enemies

These are the major factors that influence the growth of established insect pest populations. Crop
Management Practices can significantly impact three of the four.

2. Trends  in Weather that Influence Insect Population Trends
a.) Warm, dry weather
-  Grasshoppers
-  Diamondback moth
-  Flea Beetles
b.) Moderate, moist weather
-  Orange Wheat Blossom Midge
-  Root Maggots
-  Armyworms

A series of historical grasshopper forecast maps illustrate the increase and decrease of
grasshopper populations in relation to prevailing weather. Conversely, a series of wheat midge
population maps illustrate the increase in midge population density in years with above-average
rainfall.

o-Climate Will Influence   Local Insect
a.) Vegetation Canopy
-  Day-time Temperatures are Lower Inside Dense Canopy
-  Night-time Temperatures are Higher Inside Dense Canopy
-  Relative Humidity is Higher Inside Dense Canopy

Temperatures are moderated by crop canopy. Insects that do not generally prefer high
temperatures (bertha armyworm) will stay within the canopy during the heat of the day and begin
feeding only on the surface when temperatures are more moderate (morning, evening).
Conversely, grasshoppers are much more heat-loving and will generally favour the surface area
of a crop canopy. In some years, a dense crop canopy may contribute to increased insect diseases
(fungal) due to higher humidity levels.

b.) Crop Residue Management
-  Winter Soil Temperature are Higher with Increased Snow Cover
-  Spring Soil Moisture Levels are Higher with Increased Snow

Cover
-  Spring Soil Temperatures are Lower with Increased Crop Residue
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Soil moisture is an important factor in the development of grasshopper eggs and wheat midge
cocoons. Practices that alter soil moisture can significantly impact on these two pests.

4.  Crop Rotations Will Influence Food Supply to Insects
a.) Wheat Midge
-  Canola, Flax, Barley, Oats, Canary Seed and Forage Crops are Resistant to

Wheat Midge
b.) Bertha Armyworm
-  Wheat, Barley, Oats, and Grasses are not preferred
c.) Grasshoppers
-  Field peas and Oats are less preferred

5.  Soil Management Will Influence Food Supply and Habitat for Insects
a.) Tillage
-  Destroys Alternate Host Plants (weeds)
-  Disturbs Insects That Occur in Soil

b.) Reduced Tillage/Zero-Tillage
-  Reduced Tillage May Increase Frequency of Economic

Populations
-  Manual Lists 11 Insect Pests That Occur More Frequently in Zero-

Till Fields
The Manitoba-North Dakota Zero-Tillage Farmers Association has produced a publication titled
Integrated Insect Management on Zero-Till Fields. This publication is a good resource for
producers employing conservation tillage.

6.  Land Management Will Influence Natural Enemies
-  Natural Enemies Include Parasites (other insects), Predators

(insects, animals), Diseases (fungal, viral)
-  Margins/Shelter Belts have Higher Beneficial Insect Populations

B. FUTURE RESEARCH
New Projects at Saskatoon Research Centre

-  Long-term Conventional and Alternative Cropping Study
-  Monitoring of Insect Populations Within Farming Systems That Have

Been Designed to Conserve Agricultural Soil and Water
-  Annual Survey of Insect Pests at Paired Sites of Conventional Tillage

Versus Zero Tillage

1. Annual Survey of Insects at   Paired-Sites of  Conventional Tillage Versus Zero-Tillage
a.) Study Objectives
-  To determine the effect of zero-tillage on the pest status of

grasshopper populations
-  To compare insect biodiversity between farm management systems
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b.) Site Selection
-  16 benchmark farm sites from “Inventory of Saskatchewan

Producers Utilizing Direct Seeding and Conservation Tillage"
-  Nearest and most similar 16 farm sites utilizing conventional

tillage practices

 
2. Monitoring of Insect Populations Within Farming Systems That Are Designed
Conserve  Agricultural Soil and    Water

a.) Study Objectives
-  To obtain baseline biodiversity data on the effect of alternate farming

systems on insect pests and beneficial insects
-  To examine the potential for environmental indicators of sustainability in

crop pest monitoring programs

b.) Study Impact
-  Identification of insect groups that are associated with the strengths

of alternate farming systems will enhance the concept of indicators
of sustainability

-  A benchmark whereby the sustainability of new approaches to farming
systems can be rated against

c.) Study Cropping Systems
-  The site-selection criteria imposed on farm management units

represent nine distinct farming systems based on a 3 X 3 matrix
(Cropping diversity versus farm input levels)

(i) Diversity Levels
-  Low - cereal based with fallow or green manure every third year
-  Diversified01 - six year rotation with annual grains
-  Diversified02 - six year rotation with a mix of annual grains and

perennial forages
(ii) Input Levels
-  High - pesticides, fertilizers and tillage based on current industry

recommendations
-  Reduced - management of pests and soil nutrients based on long-

term strategies, chemicals used only as supplements
-  Organic - pest and soil nutrient management based on non-

chemical strategies and inputs

3. Long-Term Rotation Study
a.) Study Objective
-  To evaluate the long-term effects of crop production systems on

the sustainability of cropping in Saskatchewan over 12 - 18 years
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b.) Study Impact
-  Identification of strengths and weakness of alternate farming

systems will support the adoption or development of new
technologies that further sustainable crop production

C. INSECT PEST FORECASTS FOR 1996

The outlooks for grasshopper, wheat midge and bertha armyworm populations are presented for
the 1996 growing season. See attached maps and interpretive summary.
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