
USING PATHOGENS 

AS BIOPESTICIDES 

Read Ch 23 and 24 



Kinds of Pathogens Used as 

Bioinsecticides 

1. Bacteria 

2. Viruses 

3. Fungi 

4. Protozoa 

5. Nematodes 



Issues Driving the Development 

of Bioinsecticides 

1. Efficacy- what range of pests does 

the pathogen kill? 

2. Cost of production- can it be reared 

in non-living media, preferably 

liquid media? 

3. Is registration required (as a 

pesticide)? 



Bacteria used as insecticides 

ÁBacillus thuringiensis isolates 

ÁBacillus sphaericus 

ÁPaenibacillus popilliae 

ÁSerratia entomophila 

 



 Bacillus 

thuringiensis was 

used to produce 

a bioinsecticide 

for control of 

some species of 

caterpillars as 

far back as the 

1930s. 



 Bacillus thuringiensis cells contain a spore 

and a toxic protein crystal 

spore 

crystal 



 Efficacy and host range of B. thuringiensis isolates 

depends on the capacity of its toxin to bind to the midgut, 

degrade it, and allow bacterial cells to enter the hemocoel  
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 A variety of 

Bacillus 

thuringiensis 

products 

continue to be 

used in 

agriculture and 

biting fly 

control, but the 

combined usage 

of all products 

remains <1% of 

all pesticides 

This product was marketed in the 1980s 

for control of the Colorado potato beetle, 

but disappeared due to competition with 

imidacloprid (Admire)  



The key to rearing Bacillus thuringiensis profitably is its ability to 

grow and produce spores  on a non-living fermentation media in 

liquid culture, which allows for economy of scale 



 Bacillus thuringiensis 

has many desirable 

features for use as a 

biopesticide. It can be 

cheaply produced, 

formulated in many 

ways, applied with 

conventional sprayers, 

and stores well.  Its 

biggest defect (and 

virtue) is its narrow 

host range as a 

selective stomach 

poison.  It rarely kills 

all pests in a crop.  



Bacillus thuringiensis (Javelin) provides excellent control of cabbage 

worm and diamondback moth, a worldwide pests of cole crops, 

DBM rapidly develops resistance to conventional pesticides. Bt 

conserves DBM parasitoids, creating a true IPM program 

Unprotected cabbage 

 

Bt-protected cabbage 

 



Bacillus thuringiensis israelensis and Bacillus sphaericus are used to 

control biting flies such as mosquitoes, blackflies and biting midges 

Trial against mosquito larvae in marsh 



Mortality of  Aedes stimulans from  Bacillus thuringiensis israelensis 

and Bacillus sphaericus 



Safety to nontarget aquatic invertebrates of Bacillus 

thuringiensis israelensis has to be tested in the laboratory 

Artificial stream units for assessing 

effects of product aimed at blackfly 

larvae on nontarget stream insects 



Spruce budworm larva Control by  Bacillus 

thuringiensis of spruce 

budworm 



Bacillus thuringiensis is used effectively  

to control spruce budworm in Canada 

         usprayed                                                          sprayed 



Inoculation of leaf disks with Bacillus thuringiensis to 

detect potential harm to nontarget forest caterpillars 



Control by  Paenibacillus popilliae 
of scarab grubs is termed milky spore disease 

healthy Diseased-see milky 

color of blood from cut 

leg 



Scarab grubs are important turf pests 



Spores of Paenibacillus popilliae, however, can not 

be produced outside of living hosts 


