Read Ch 23 and 24

USING PATHOGENS
AS BIOPESTICIDES




Kinds of Pathogens Used as
Bioinsecticides

1. Bacteria
2.\Viruses

3. Fungi

4. Protozoa
5. Nematodes




Issues Driving the Developmen
of Bloinsecticides

1. Efficacy- what range of pests does
the pathogen kill?

2. Cost of production- can It be reared
INn non-living media, preferably
liguid media?

3. Is reqistration required (as a
pesticide)?




Bacteria used as insecticides

A Bacillus thuringiensisisolates
A Bacillus sphaericus

A Paenibacillus popilliae

A Serratiaentomophila




THURICIDE®

W Natural

Bacterial
Insecticide

Scientists have perfected
a umque product to help
you protect precious trees and shrubs
from inchworms (cankerworms), gypsy
moths, cabbage worms, and other leaf-
chewing species! Once worms eat
Thuricide-treated leaves, digestive tract
paralysis promptly follows. Feeding
stops, and worms starve to death. Yet
} Thuricide’s unique -bacterial action
leaves you and the birds and the bees
untouched. You can even spray garden
vegetables and tomatoes right to the
minute of picking. 1 oz. makes 2 gals.
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Bacillus
thuringiensiswas
used to produce
a bioinsecticide
for control of
some species of
caterpillars as
far back as the
1930s.



aclllus thuringiensiscells contain a spore
and a toxic protein crystal

spore




Efficacy and host range oB. thuringiensisisolates
depends on the capacity of its toxin to bind to the midgut
degrade it, and allow bacterial cells to enter the hemocoe
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This product was marketed in the 1980s
for control of the Colorado potato beetle,
but disappeared due to competition with
iImidacloprid (Admire)

A variety of
Bacillus
thuringiensis
products
continue to be
used Iin
agriculture and
biting fly
control, but the
combined usage
of all products
remains <1% of
all pesticides



The key to rearing Bacillus thuringiensisprofitably is its ability to

grow and produce spores on a nohving fermentation media in
liquid culture, which allows for economy of scale
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‘ﬁ; Bacillus thuringiensis
7% has many desirable
~ |features for use as a
4| biopesticide. It can be
. cheaply produced,
formulated in many
. Jas |\ ways, applied with
= & & | conventional sprayers,
. & ¢ and stores well. Its
& biggest defect (and
W | virtue) is its narrow
%@ host range as a
| selective stomach
" poison. It rarely kills
B8 | all pests in a crop.
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Bacillus thuringiensis(Javelin) provides excellent control of cabbag
worm and diamondback moth, a worldwide pests of cole crops,
DBM rapidly develops resistance to conventional pesticides. Bt

conserves DBM paraS|t0|ds creatlng a true IPM program




Bacillus thuringiensis israelensisind Bacillus sphaericusare used to
control biting flies such as mosquitoes, blackflies and biting midge
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Trial against mosquito larvae in marsh



Mortality of Aedes stimulansrom Bacillus thuringiensis israelensis
and Bacillus sphaericus
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Safety to nontarget aguatic invertebrates oBacillus
thuringiensis israelensifias to be tested in the laboratory

Artificial stream units for assessing
effects of product aimed at blackfly
larvae on nontarget stream insects




Control by Bacillus
thuringiensisof spruce

budworm
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Bacillus thuringiensis is used effectively

to control spruce budworm in Canada
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Inoculation of leaf disks with Bacillus thuringiensisto
detect potential harm to nontarget forest caterpillars




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

Diseasedsee milky
color of blood from cut

leg




Scarab grubs are important turf pests




Spores ofPaenibacillus popilliag however, can not
be produced outside of living hosts



