
Modeling Tools Provide Advance Warnings of Potential Distribution 
of Diamondback Moth and Risk – A Team Approach 
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Team Roles 

• Canola Council of Canada agrologists 

– provide weekly updates on status of 

canola crops and crop pests. 

• Provincial entomologists – coordinate 

regional sentinel sites using 

pheromone traps. 

• Environment Canada – provide daily 

wind trajectory model output in 

electronic format. 

• AAFC – analyze wind model output, 

update website for client access, 

assess natural enemies, provide 

weekly updates via website to 

producers. 

• AAFC - maintain insect population 

database, develops bioclimate models. 

Figure 2. (a) Map on the left represents potential number of generations of a May 1 arrival of moths under 

current climate; (b) Map on the right represents potential number of generations of a May 1 arrival under a 

+2°C increase in average summer temperatures. 

Figure 1. The trajectories of wind parcels (map on right) 

are downloaded and analyzed daily during the growing 

season. Sentinel sites of pheromone traps confirm arrival 

of diamondback moth adults into western Canada (photos 

on left). 
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Introduction 

Oilseed brassicaceous crops are grown over approximately five to six million ha annually in western 

Canada. Diamondback moth, Plutella xylostella L., is an invasive pest of these oilseed crops in 

northern regions of North America. Infestations originate primarily from migrant populations 

associated with sustained air flow in spring from the southern U.S.A. and northern Mexico,  

resulting in 2-3 generations during the summer. If migrant populations arrive early in the season, 

numbers are relatively high, parasitoid populations are low and local weather conditions are 

conducive to rapid population build-up, the pest status of diamondback moth increases due to 

additional generations. 

Conclusions 

• Potential number of moth generations is dependent on date of arrival and growing season 

temperatures. Risk to oilseed crops increases with the number of generations that occur  

by August.  

• Predicting potential distribution and abundance of diamondback moth infestations in the 

Canadian prairies is an effective early warning system, due to vast geographical areas in 

oilseed crop production. 

• Producers in high risk areas are encouraged to scout fields to determine larval densities as an 

estimate of crop risk. Application of chemical insecticides is only recommended when larval 

populations exceed the action threshold, and when natural enemies (parasitoids, predators, 

diseases) are unable to limit host population levels and activities. Objectives 

To predict the potential threats of diamondback moth infestations across western Canada: 

• Determine when and where migrations occur.  

• Determine potential number of generations that will occur by early August when canola  

is most susceptible. 

Methods 

• Hopkinson and Soroka (2009) showed that wind trajectory models can identify regions of 

western Canada which are most at risk from diamondback moth. Three-altitude trajectory 

models in time-forward (prognostic) and time-backward (diagnostic) modes were used to 

forecast potential movement of diamondback moth into Canada from source areas in Mexico 

and southern U.S.A. (Fig. 1).  

• Sentinel sites, using Delta traps and pheromone lures, were established and monitored weekly 

by provincial teams to confirm moth arrival across western Canada.  

• A bioclimate model, initialized with introduction dates based on wind trajectory data, was 

developed to describe the distribution and potential number of diamondback moth generations. 

Results 

• In 2010, wind trajectory model results predicted an unusually high number of early season (May) 

wind parcels from southern North America to across the prairies (Figure 1).  

• The sentinel sites (pheromone traps) confirmed the arrival of diamondback moth adults as early 

as May 16, 2010.  

• Given that arrival date, our bio-climate model predicted that the southern regions of the prairie 

ecoregion would have one additional generation of diamondback moth than normal.  

• Field surveys were conducted in July. Results confirmed an additional generation and that larval 

counts were on average 20 times greater than in 2009.  

• Field scouts reported that targeted insecticide applications were required to control larval 

populations in southern Manitoba and Saskatchewan (WCCP 2010). 

Discussion 

This study highlighted the potential of insect and environmental databases in the development of 

modeling tools for the purpose of providing targeted pest management information.  

Even relatively conservative climate change scenarios are predicted to result in a northerly shift in 

the latitude in North America where diamondback moth can survive and reproduce continuously 

(currently at 36o N latitude) (Fig. 2). Climate change is also predicted to increase the number of 

generations per year that the species can complete in the prairies (Dosdall et al. 2011).  

Diamondback moth is likely to remain a major insect pest of oilseed crops in western Canada. 

Efforts to increase oilseed yields will continue to provide an abundance of host plants grown in 

resource-rich soils – conditions that are ideal for diamondback moth development and reproduction 

(Dosdall et al. 2011). As a result, continued efforts are required to ensure that the industry will have 

access to effective monitoring tools and mitigation strategies (e.g. biological control) in order to 

reduce the potential economic and environmental impacts arising from diamondback moth 

infestations.  
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