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RESISTANCE OF PESTS TO PESTICIDES1 
  
Resistance of insects or mites to pesticides is a commonly misunderstood topic. There is much 
confusion about what we mean when we say an organism is resistant to a particular compound. 
There is also some controversy over how to minimize or reduce the chances of this phenomenon 
occurring. This article was written to aid in the understanding of resistance and methods used to 
avoid its development in a pest population. 
 
A pest's ability to survive pesticide applications is due to a number of complex factors, many of 
which are inherited. Genetics and selection phenomena associated with pest populations are two 
such factors. The genetic traits which allow for reduced susceptibility of resistance are generally 
quite rare or absent in an untreated pest population. 
 
Since 1914, entomologists have been aware of the phenomenon of "resistance". Certain 
arthropod (insect and mite) populations exposed continuously to pesticides for sustained periods 
have shown decreased susceptibility to these pesticides. This response has become known as 
resistance. Crow (1957) defines resistance as a genetic change which is a response to pesticide 
selection. The confusion lies in the degree to which susceptibility must be lost before  
resistance is declared. 
 
When entomologists talk about this subject they use the term LC50. This simply means the 
concentration of material needed to kill 50 percent of a test population. When populations are 
evaluated for resistance, the susceptibility of the population in question is compared to the 
susceptibility of a standard laboratory strain which is known to be "non-resistant". This 
comparison can also be made between the current results and tests run previously on the same 
population to determine if any change in resistance has occurred through time. For example, a 
"resistant" strain might have an LC50 of 500 ug/insect, whereas the susceptible strain has an LC50 
of 50 ug/insect. In this case, we would say there was a 10-fold decrease in susceptibility (550/50 
= 10) of the resistant strain. 
 
A second problem we face is that many reported cases of "resistance" are due to improper use of 
the pesticide in question. A common example would be poor coverage obtained when miticides 
are applied for control of twospotted spider mites. In order to achieve control, it is essential to 
spray the undersides of leaves as well as upper surfaces. Most pesticides do not kill all the life 
stages, i.e., eggs, or even 100% of the susceptible stages. Therefore, control or eradication cannot 
be obtained without applying the pesticide more than once. Secondly, applications must be made 



frequently enough to stop the pest from developing into a nonsusceptible stage, i.e., pupae or 
eggs. 
 
Thus, the first consideration in minimizing the possibility of pest resistance is proper chemical 
use and application. Only then, can a true resistance problem be recognized as it develops. On a 
practical level an operational definition of insecticide resistance might be: A population of pests 
is considered resistant to a given pesticide if, through multiple applications using labeled rates 
and proper spray techniques, intervals and frequencies, the pest continues to cause economic 
damage to the crop. 
 
Managing resistance while maintaining control of a given pest should be everyone's goal. 
Parrella et al. (1987) presented a good discussion of resistance. In their article the authors 
presented a number of "operational" factors that can be manipulated by growers to help manage 
the development of pesticide resistance. The authors suggest avoiding the use of the maximum 
rate on the label unless it is the only legal rate that is effective. This strategy requires monitoring 
to determine that control is being obtained at the reduced rates. Other suggestions include the 
avoidance of tank mixes, rotating insecticides having different modes of action and using 
alternate application methods whenever possible - alternate between sprays and systemic 
granular formulations. 
 

Ineffective or improper use of pesticides is often confused with 
resistance. A list of factors which can lead to this confusion follows: 

 
• 1. Poor spray coverage as a result of inefficient or careless application. The 

pesticide must reach the target pest before control can be obtained. 
 
• 2. Poor timing of pesticide applications in relation to the life cycle of the pest. The 

materials must be applied so that they coincide with the susceptible stages of the pest, 
i.e., scale crawlers and motile stage of mites. 

 
• 3. Labeled instructions on mixing and proper concentrations ignored. 

 
• 4. Using old or poor quality chemicals. Every pesticide should be stored in such a 

way as to prevent deterioration due to light, temperature and moisture. 
 
• 5. Improper pH of the water used to dilute chemicals. Many materials hydrolize when 

the pH' is greater than 7. You should check with the pesticide producer to determine the 
pH sensitivity of a given product. 

 
• 6. Reliance on pesticides as a substitute for good management and cultural 

practices. Severe pest infestations should be controlled with a combination of tactics, 
including sanitation and chemical control. Pesticides frequently do not control 
severe populations efficiently without help. 
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Pesticide Use - Due to constantly changing laws and regulations, no liability for the suggested use of chemicals in 
this Newsletter is assumed by the ONW Newsletter. Pesticides should be applied according to label directions on the 
pesticide container.  
Permission to Reprint material appearing in the ONW Newsletter is granted with the request that you credit the 
source: Ornamentals Northwest Newsletter, date, volume, issue, page numbers. Do not excerpt or reprint in such a 
manner as to imply the author's endorsement or criticism of a product or concept.  
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that no discrimination is intended and that listing of commercial products implies no endorsement by the authors. 
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