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The swede midge
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Swede midge damage
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Canada’s Canola 
Industry
• $26.7 billion industry

• 250,000 jobs

• $11.2 billion in employee 
wages

• 92-99% produced in prairie 
provinces

iStock



Swede midge distribution in Canada 
(2009)

http://web.entomology.cornell.edu/shelton/
swede-midge/images/DIST/Fig2.jpg

Pre-2011: 80,000 acres/year
2016: 30,000 acres/year



http://www.producer.com/2015/02/swede-midge-threat-remains-small-out-west/

http://www.topcropmanager.com/insect-pests/stamping-out-swede-midge-19696



Plan of attack

Create effective integrated pest 
management plan

Use model to accurately predict adult swede midge emergence times

Attack vulnerable life stages to maximize treatment efficiency

Control swede midge populations



MidgEmerge

Fig 1. Number of predicted peaks (white bars) 
and observed peaks (black bars) at study sites 
in 2003. Figure from Hallett et al. (2009).



Modelling Difficulties Of The Swede Midge

1. Outdated development 
information from 
European populations

2. Critical factors that have 
never been studied
 Temperature-dependent 

mortality
© Cornell University



Project Objectives
1. Update development and mortality information for 

Ontario swede midge populations.

2. Revise current swede midge population model, 
MidgEmerge, with this new information. 

3. Determine climactic factors that contribute to swede 
midge outbreaks by comparing data from Timiskaming, 
Ontario, with those at select southern Ontario sites.
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Methods for Objective 1: Updating 
Developmental Information



Methods for Objective 1: Updating 
Developmental Information

© Adult: D.K.B. Cheung; egg, larvae, 
pupae: L. Des Marteaux



Methods for Objective 1: Updating 
Developmental Information

Midges remained in 
these chambers until 
they:
• Graduated to next 

life stage
• Died
• Remained 

unchanged 

© Ross Weiss



Methods for Objective 2: Revision of 
Current MidgEmerge Model



Methods for Objective 2: Revision of 
Current MidgEmerge Model

Climatic data 

Original 
MidgEmerge

Updated 
MidgEmerge

Compare with 
pheromone trap 

data



Currently…
• Focusing on predicting crucial first spring 

emergence



Swede midge life cycle

© Adult: D.K.B. Cheung; egg, larvae, 
pupae: L. Des Marteaux

Diapause larvae 
(overwintering)

Mid-May

Degree-day model





Emergence dates; DD starting from 
January 1

15-Apr

25-Apr

5-May

15-May

25-May

4-Jun

14-Jun

20
06

20
07

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

D
at

e 
of

 E
m

er
ge

nc
e

Year

Field-observed

Model-predicted





Emergence dates; DD starting from 
October 1 of previous year
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Emergence dates; DD starting from October 1 
of previous year, including snow-inhibited 
diapause larval growth
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Emergence dates; DD starting from October 1 
of previous year, including snow-inhibited 
diapause larval AND pupal growth 
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Methods for Objective 3: Determining 
Environmental Conditions for Outbreak

Timiskaming 
District
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https://www.country-guide.ca/2016/02/25/out-thinking-the-swede-midge/48284/ http://www.producer.com/2015/06/ontario-growers-give-up-on-canola/
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