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The importance of spatial scale in IRM programs:  Rotating insecticides from different 
classes is an effective way of delaying insecticide resistance from developing in pest populations.  
Problems with this strategy occur when there is non-compliance or uncoordinated efforts by 
growers occurring in areas inhabited by the same insect population.  As an example of non-
compliance, imagine two onion fields, A and B, planted next to each other but managed by 
different growers.  Grower A implements a chemical rotation IRM strategy, whereas grower B 
always sprays the same insecticide.  In time grower B will end up selecting for insects that are 
resistant to the insecticide being used, and will suffer crop losses.  In addition, it is likely that 
resistant insects from field B will end up in field A because the distance between the fields is 
small enough that insects can move between them.  Depending on the severity of the insecticide 
resistance problem (the number of resistant individuals surviving and moving between fields) 
and the timing of the movements in relation to grower A’s chemical rotation strategy, grower A 
might suffer crop damage because of neighbor B not implementing an IRM strategy.  

In the example of uncoordinated efforts, where farmer A and B would both be 
implementing chemical rotation strategies, the development of insecticide resistance in either 
field would not be as quick as in the previous scenario, but still would be faster than a scenario 
where insecticide rotation efforts were coordinated.  In this scenario, insecticide resistance 
problems occur when timing of insecticide sprays and/or sequence of chemical rotations is 
different.  Keep in mind that insects move freely between these two fields during the growing 
season.  If the chemical rotation sequence is the same, but timing of insecticide applications is 
different, then this creates a lag where there is more time for resistant individuals to survive in 
the fields before they are killed by the next chemical class applied.  Similarly, if the timing is 
coordinated, but the chemical rotation strategies differ, and grower A sprays the same chemical 
class grower B just finished spraying, then this allows more opportunity for resistant individuals 
to survive, reproduce, and damage the crop.   

Although these examples are between neighboring fields, these scenarios could 
potentially be playing out over longer distances, the limits of which are as large as the dispersal 
capabilities of the insects.  This question of distance is especially important in New York onion 
muck production areas because many of the mucks are isolated from each other by various 
distances, and in over half of the state, mucks are surrounded by non-agricultural landscapes.  
This means that farmer A and B only have to coordinate their efforts if thrips are actively 
moving between their fields, which may or may not be happening depending on where their 
mucks are located.  Unfortunately, answering this question is difficult because thrips are small 
and hard to observe, and therefore, little is known about their dispersal abilities. We do know 
they are capable of moving between neighboring fields, which is likely to be important in larger 
muck regions in Elba and Orange Counties where fields are close and managed by different 
growers.  This also may be important in areas where isolated mucks are separated by short-
distances.  In addition, we know thrips can disperse long distances on wind currents; however, 
we don’t know how far they travel or how often this occurs.    

Using genetic tools to better understand onion thrips populations:  One way to investigate 
movement of individuals without directly monitoring them is to use genetic tests to determine 
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