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Introduction

The wheat stem sawfly (Cephus cinctus Norton [Hymenoptera: Cephidae]) is a serious threat to wheat (7riticum aestivum L.) and
other cereal grains in the northern Great Plains. Insecticides have proven ineffective for sawfly control; and the use of solid-
stemmed cultivars are an effective management tool, but a strong genotype x environmental interaction can negatively effect stem
solidness. The management of C. cinctus, therefore, requires the integration of crop breeding, agronomy, entomology, and
biocontrol. The objective of this project was to develop agronomic strategies to manage wheat stem sawfly and conserve the
natural enemy population (Bracon cephi Gahan [Hymenoptera: Cephidae]).

Materials and methods

Three experiments were initiated to assess the response of C. cinctus and natural enemies of wheat stem sawfly to the following
crop management strategies: cultivar selection, residue management, seeding rates, nitrogen and micronutrient management, and
harvest management tactics. The final phase of this project involved the deployment of a neural network model to predict cutting

damage to solid-stemmed wheat. The results were used to develop a schematic outlining an integrated strategy to manage wheat
stem sawfly

Results and discussion

A sustainable strategy must address and break the cycle that leads to a resurgence of this insect pest (Fig. 1). The practices, pest
surveillance, and monitoring outlined in Fig. 2 will enable wheat growers to reduce the threat of wheat stem sawfly.
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Fig. 1b. Cycle of biological and environmental
interactions that facilitate resurgence of the wheat
stem sawfly Cephus cinctus Norton.

Fig. 1a. Life cycle of the wheat stem sawfly Cephus
cinctus Norton.

Risk Maps - http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/prm12975

In Crop A its — 0-2/10 stems infested = Low Cutting threat
2-4/10 stems infested = Moderate Cutting threat
>4/10 stems infested = High Cutting threat

Pest
surveillance

Neural Network Model to Predict
Stem solidness in Tolerant Varieties

Predictions > 20% cutting require action — see
harvest managemnet

Pre-seed Residue< Low to Moderate Threat = Optional or single pass

Management Moderate Threat to High Threat = 1 angle or tension setting &2 passes with heavy tine harrow

Low to Moderate Threat = Hollow stem cultivars ok if market class does not offer solid stem
alternative. Plant solid stem or non-host (oats) to the field margin ie. trap crop®

Cultivar
Selection Moderate Threat to High Threat = Switch target market to bread wheat and grow solid stem
cultivar. Do not use a trap crop strategy — cultivar blend throughout field if needed to increase
protein, disesae resistance, etc.
Solid stem cultivars < 300 seeds m2
: Seeding Rates | SR = 1 stem solidness
Cropping .
System Eliminate Fallow Hollow stem cultivars 350 — 450 seeds m2
Direct Seeding 1 SR = | plant moisture & host preference
Reduce Wheat Phase Fequency
1 Diversity = | Hosts
Nitrogen Standard amendments ok ie. 30-60 Kg N ha!
Management No benefit from micronutrient blend observed
Low Cutting Threat — Straight-cut harvest method
Harvest Moderate Cutting Threat — Swathing of field perimeter; straight-cut field interior
Management

High Cutting Threat — Swathe entire field to recover all stems

> 15 cm cutting bar heights to conserve sawfly parasitoid Bracon cephi Gahan

Fig. 2. Management of the wheat stem sawfly Cephus cinctus Norton

Co

An agronomic strategy to manage wheat stem sawfly consists of solid-stemmed cultivars, appropriate pre-seed residue management,
seeding rates no greater than 300 seeds m2, 30 to 60 kg N ha!, and harvest cutting heights of at least 15 cm .
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