
Pesticides are often used to address insect and pest 
damage, but using them incorrectly can have lasting 
consequences. Integrated pest management (IPM) is an 
ecological approach to significantly reduce or eliminate 
the use of pesticides. Understanding the chemical 
properties of pesticides allows more accurate prediction 
of their environmental effects and biological activity, and 
is required to design effective IPM programs.

Pesticide Toxicology
Researchers in the Pesticide Toxicology program at  
Agriculture and Agri-Food Canada’s (AAFC) Pacific 
Agri-Food Research Centre (PARC) in Summerland 
are working on a number of projects to improve 
understanding of the chemical and biological effects 
of pesticides in the field. They also conduct laboratory 
studies to determine the fundamentals of how insects 
metabolize pesticides. 

Their work enhances environmental and human health 
by reducing pesticide use through establishing better 
timing and application techniques, and through  
developing and evaluating new materials that may 
be less toxic to non-target organisms and have less 
environmental impact.

Insecticide Resistance
Resistance to insecticides is a serious problem in most 
crop protection systems. Well over 500 species of insect 
have developed insecticide resistance, often to the 
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extent that control measures fail in the field and cause  
considerable economic damage. Cross-resistance 
(resistance to a pesticide caused by exposure to another 
pesticide) is also evaluated in order to provide advice on 
good strategies for chemical rotation. 

Resistance Mechanisms
One of the fundamental goals of scientific research is 
to understand natural phenomena in order to be able 
to accurately predict future trends. Understanding the 
changes in metabolism that cause resistance in pest 
insects allows researchers to predict which chemicals 
are likely to produce resistance, and which materials are 

At PARC- 
Summerland,  
studies are under 
way to identify resis-
tance in populations 
of orchard pests such as 
the obliquebanded leafroller, 
above, and evaluate the use of alternative 
control materials to manage resistance and 
prevent field failures.



less likely to be effective. Understanding these factors can 
also make it possible to predict potential cross-resistance 
patterns before they occur.

Insecticide Resistance in Aphids
It is often difficult to tell different insects apart in the 
field. A good example is aphids – to most people, these 
small green insects all look alike. Some aphid species 
are so similar that even experts are hard pressed to tell 
them apart. Two aphids found on tree fruits in Canada 
are the green apple aphid and the spirea aphid, and it is 
extremely difficult to accurately distinguish between them. 
Researchers at PARC-Summerland have shown that these 

aphids are very different in their 
tolerance to insecticides, with 

the spirea aphid much 
more resistant to most 

chemicals. Work is in 
progress to develop 
sensitive diagnostic 
assays to discriminate 
between the two aphid 
species, because 

control  
recommendations 

depend on knowing which 
aphid species is present. 
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Evaluation 
of New 
Insecticides
Many plants contain chemicals that are toxic to insects. 
Researchers at PARC-Summerland are studying the ef-
fects of several plant materials on orchard pests such as 
aphids and leafrollers. If these materials show sufficient 
promise, work will continue with industry partners to 
develop natural insecticides for commercial use.

Researchers from the Pesticide Toxicology program 
collaborate with other programs at AAFC Research  
Centres across Canada, as well as with universities and 
private industry. 


