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Figure 1. (a) Maps on the left represents potential distribution of P. digoneutis under current climate 

conditions in Europe and as introduced into North America; (b) Maps on the right represents potential 

distribution under the General Circulation Model CSIRO Mark 3.0 (+2.11°C) scenario. 
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Introduction 

Climate is the dominant force determining the distribution and abundance of most insects, plants 

and plant pathogens. The premise is that distribution of these organisms is a result of the 

integration of all factors that affect a given species’ life cycle. There has been considerable concern 

in recent years about climatic changes caused by human activities and their effects on agriculture. 

Warming conditions are likely to affect insect populations, both pest and beneficial species. Given 

that the magnitude of predicted temperature change associated with climate change is beyond the 

historical experience of modern agriculture, bioclimate models offer insights into the issues facing 

the development of future IPM strategies.  

Objectives 

Using biological control as a case study, the goals of the study were to highlight:  

• The international efforts in ensuring the validity and robustness of IPM tools in  

a changing climate. 

• The need for continued support for research and development to ensure information related to 

the biology and population dynamics of beneficial organisms is current and incorporated into 

coherent IPM strategies.  

Methods 

• Prior to utilizing the bioclimatic model to predict the potential impact of climate change on P. 

digoneutis, the model was validated by comparing predictions to known distributions of the pest 

and of the biological control agent. Model output was generated with CLIMEX®, based on climate 

data derived from splined data (Sutherst et al. 2007). 

• A General Circulation Model (CSIRO Mark 3.0 – Australia) was obtained from the 

Intergovernmental Panel on Climate Change (IPCC 2007; Kriticos et al. 2006). The CSIRO 

model estimates the amount of global warming for a doubling of the atmospheric CO2 compared 

with 1990 levels.  

• Contour maps were generated by importing Ecoclimatic Indices into ArcViewTM 8.1. Ecoclimatic 

Index values were used to identify locations where climatic conditions were conducive to the 

establishment and development of both the parasitoid and its host populations. 

Results 

• The results of the study showed that range and distribution of the parasitoid and its host were 

positively and negatively affected based on specific combinations of temperature and 

precipitation. Sensitivity analysis indicated that P. digoneutis will continue to be successful even 

with the warmer temperatures predicted in future climates. For example, warmer temperatures 

may allow P. digoneutis to become established in northern agricultural regions such as Peace 

River, Canada.  

Conclusions 

• Identifying risks from pest populations provides producers, governments and industry an 

opportunity to identify adaptation strategies that can be employed to mitigate the effects of a 

changing climate, reduce crop vulnerability, reduce the risks associated with large scale 

pesticide use, and reduce economic and environmental risks arising from crop pests.  

• Through increased awareness, growers or land managers in potentially high-risk areas can be 

more proactive in monitoring and detection, and will have useful information, when needed, on 

recommended pest management practices, such as biological control, to combat the 

establishment or spread of pest species. 
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Status – Peristenus digoneutis 
 

• Natural enemy (parasitoid) of Lygus spp. 

• Number of generations per year is the most 

important factor in successful establishment. 

• In Europe, distribution is limited by the 

number of generations of its host. 

• In western Canada, distribution is limited by 

summer temperatures and the number of 

generations of its host. 

Unfavourable             Suitable             Favourable              Very favourable        
Status – Lygus species 
 

• Lygus bugs are pests of alfalfa, canola, 

lentils, potato, strawberries, vegetable 

crops, and flax. 

• Under current climate conditions, Lygus 

bugs typically produce only one 

generation in western Canada.  

 

 


