
What is Biological Control and Why is it Needed? 

--Get student views and background 

 

--What do you know now about biological control? 

 

--What do you hope to learn? Read chs 1 and 2 of text 



Goals of Biological Control 

ÅGlobal invader suppression:  Lower 

density of invasive pest in the whole 

landscape, permanently  

 

ÅHelp farmers: Keep pest density in crops 

below injury levels, for one or more seasons 

  



Target Groups 

Usual targets  

ÅInsects (whiteflies, aphids, mealybugs, weevils) 

ÅMites (2-spotted spider mite-via augmentation) 

ÅPlants (waterhyacinth, Salvinia, thistles, spurge) 

 

Rarely targets, but has been done 

ÅOther invertebrates (snails, millipedes) 

ÅVertebrates (rabbits, cats) 



Types of Natural Enemies 

ÅParasitoids  

ÅPredators 

ÅPathogens (of both in insects, weeds, 

vertebrates) 

ÅSpecialized herbivores 



Techniques of Biological Control  
Area wide, 

permanent 

 control 

Field level 

control  

Against insects 

or weeds 

Classical biocontrol 
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Habitat manipulation  XX 

 

I 

Pathogens as pesticides XX I (W) 

Insectary releases  XX 

 

I 



Reasons BC is Needed 

1. Invasions of new exotic pests 

 

2. Problems with pesticides  

 

 



Invasions of new exotic pests  
INSPECTIONS TO SLOW RATE OF PEST INVASION  



Invasions of new exotic pests 
INCREASING LOAD OF INVASIVE PEST INSECTS  



Invasions of new exotic pests 
OVER HALF OF INVASIVE INSECTS BECOME PESTS  



Problems with pesticides  
MANY PESTS ARE RESISTANT TO PESTICIDES 



A history of the development of resistance to pesticides by 

Colorado potato beetle on Long Island, New York 
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Before 1945, pesticides were based on 

minerals (e.g., lead, cryolite, arsenic) 

and plant extracts (e.g., pyrethrum, 

sabadilla, nicotine, etc) 
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In 1939, the insecticidal properties of a synthetic chemical, 

DDT, were discovered. The large scale use of DDT to delouse 

soldiers and civilians in WWII spurred the creation of an 

industry for chemical (rather than botanical) pesticides. 
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DDT became 

widely used 

for most pests  



The 1950s and 1960s were the era of  

chemical pest control 

This control system  

1. Was based on rapid development of many new pesticides 

2. Employed pesticides as the sole method of control 

3. Used preventative and calendar based applications 

4. Treated at the first sign of pests in crop, regardless of number 

5. Did not monitor to learn current pest density 

6. Was inexpensive and effective but polluting and not sustainable 

 

 



Problems with pesticides  
USE OF PESTICIDES IN MAJOR CROPS 



Reasons for the End  

of the Chemical Pest Control Era 

1. Pest control failures due to pesticide resistance 

 

2. Pest outbreaks due to resurgence 

 

3. Pest outbreaks due to secondary pests 

 

4. Environmental contamination with residues 



Pest Resurgence 

Natural Enemy (3) 
www.uky.edu/Classes/ENT/530/Lecture_Notes/ mar29/mar29.ppt  

 



Pesticide is applied 

Natural Enemy = 0  

Pest = 14 

Pest = 7 

Pest = 2 

Natural Enemy = 3  



 

Problems with pesticides:  
Pest control failures due to the destruction of natural enemies 

(pest resurgence or secondary pest outbreaks) 

DeBach demonstrated resurgence by using DDT to eliminate Aphytis 

melinus from citrus groves. Red scale populations exploded 

 



Target pest 

natural enemy of 

secondary pest 

Secondary Pest 

Outbreak 

secondary pest 

Pesticide applied to kill target pest 



In the absence of its natural enemies, the 

ñsecondary pestò rapidly increases in density 



Outbreaks of two 

spotted spider mites 

are routinely caused 

when pesticides 

applied for other pests 

kill most of the 

phytoseiid predator 

mites that normally 

control spider mites  



Pesticides also damaged the 

environment 



Influential book 

sounding alarm over 

pesticide abuse  



Bioaccumulation refers to 

the concentration in a 

food chain of a fat soluble 

material such as DDT or 

PCB. This lead to loss of 

eagle and falcon 

populations in wide areas  

Pesticides in food chains 



Thin-egg-shell syndrome in raptors, pelicans and other wading birds 



Illness in farmworkers exposed to fresh pesticide residues  


