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Overview of Presentation 

• Historical perspective

• Pesticide Compatibility with natural
enemies

– Definitions and examples in floriculture

How to Integrate Natural Enemies 
with Pesticides
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Cover: 
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Integration of Pesticides with 
Biological Control	


Integration achieved through 
management of insecticides:	

• Application methods
• Improved timing
• Reducing application rates
• Spot treatments*
• Selective insecticides*

Degrees of Compatibility (IOBC)	

Tier I Laboratory testing:	

< 30% mortality: harmless	


30-79% mortality: slightly 
harmful	


80-98% mortality: mod 
harmful	


> 99% mortality: harmful	
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Degrees of Compatibility (Cont'd)	

Tier II testing: 	

- Semi-Field and Field tests	


	
- any product that was >30% harmful in the 
lab must undergo additional testing	


semifield tests are replicable cage/tunnel tests	


An insecticide which kills 50% of the pest population and none 
of its predators may be more valuable than one which kills 
95% but at the same time eliminates its natural enemies 	

Wigglesworth, V. B. 1976. Insects and the Life of Man. Chapman and 
Hall, London. 217 pp.	

The general principle is that 100% control of a pest population 
is never achieved and that allowing natural enemies to survive 
and therefore to continue to provide an ecosystem service is 
best for maintaining pest populations below injury levels in 
the long term	


Sublethal effects are often not taken into consideration	

Hanson, N., Stark, J.D. 2011. Extrapolation from individual level 
responses to population growth rate using population modeling. Human 
and Ecological Risk Assessment 17: 1332–1347. 	


 Increasing Pesticide Selectivity	

• Most spray schedules and label directions

for using insecticides prescribe inflated 
dosages of insecticides. 	


• This is the result of the pervasive
philosophy of pest eradication that > 99%
control must be achieved

• Is natural enemy conservation critical to
IPM ?
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Vertical vs. Horizontal 
Compatibility	


• Vertical:  examines the effect of a pesticide 
on a natural enemy controlling the target 
pest or another major pest

• Horizontal: examines the effect of a 
pesticide on a natural enemy controlling 
another pest
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Psyllobora vigintimaculata 
• Established as obligate powdery mildew consumer and 

referred to as the small ashy grey ladybird by Davidson 
(1921)
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Fungicide Compatibility with 
Psyllobora 

Fungicide Bioassay Methods	

n  Uniform-aged adult beetles from colony	

n  Each individual directly treated using an airbrush 

spray tower	

n   0.5mL solution to each 
n  Each placed in individual petri dish observation 

arena and given fresh DI water and
leaf disc containing PM daily	


n  Survival Analysis	

n  Repeated with 2nd instar larvae	
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Fungicide Bioassay Results 

Selected Fungicide Contact Toxicity to 
Psyllobora vigintimaculata Adults
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Biological Control of Liriomyza 
Leafminers on Gerbera with hus	


Integration with Pesticides:	

• May be needed if leafminers get out of control;  a 

material to kill leafminers that allows Diglyphus 
survival

• May be needed if western flower thrips, Lygus,
etc., invade the greenhouse;  a material to kill
these pests that allows Diglyphus survival

• Early detection/spot treatments/residue effect
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Abamectin - Compatibility - Diglyphus 
- Seven Questions -

1.  Will Avid kill adult Diglyphus via direct contact?
2.  Will Avid kill Diglyphus if adults feed on

contaminated sugar water?
3.  Will Avid kill adult Diglyphus through residual

action, and if so, for how long?
4.  Will Avid kill Diglyphus larvae if they are sprayed

while protected by the leaf ?
5.  Will Avid kill Diglyphus larvae if there is direct

contact with the larvae?
6.  Will Avid impact the longevity of adult Diglyphus if

they are sprayed as larvae in the leaf?
7.  Will abamectin-poisoned leafminer larvae kill

Diglyphus larvae feeding on them?
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