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According to the U.S. EPA
Biopesticides include naturally occurring substances
that control pests (biochemical pesticides), micro-
organisms that control pests (microbial pesticides), and
pesticidal substances produced by plants containing
added genetic material (plant-incorporated pro-
tectants) or PIPs.
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1. Short REIs (Most are 4 hours)

2. Zero day pre-harvest intervals (PHI)

3. Generally safer to plants 

4. Low risk to environment

5. Quicker to market at lower overall cost

- 3 years and $5 million to develop vs.10 years and 

$200 million

6. Complex modes of action 

Biopesticide Advantages



1/23/2018 4

EPA Registration

FIFRA: any substance intended to 

preventing, destroying, repelling, or 

mitigating a pest, and/or intended for 

use as a plant regulator, defoliant, or 

desiccant.

Intent is expressed through the 

product’s claim.



1/23/2018 5

Biopesticide Discovery

http://www.mycosphere.com.sg
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Laboratory Testing



1/23/2018 7

Greenhouse Testing

APS/Dr. Hoitink
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Background

1. Bacillus spp.

2. Over 100 Bacillus-based 

biopesticides registered

- Majority are Bt (insecticide)

- B. amyloliquefaciens (6)

- B. subtilis (12) 

3. Target foliar as well as some soil-

borne diseases

Biofungicides:

Bacterial-Based Products

Bacillus subtilis

www.hexonlaboratories.com
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Biofungicides:

Bacterial-Based Products

Mode of Action
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Background

1. Trichoderma spp.

2. The most frequently isolated soil 

fungus from all temperate and 

tropical soils

3. Marketed as biopesticides, 

biofertilizers, growth enhancers 

and biostimulants

4. Biocontrol isolates target root 

diseases

Biofungicides:

Fungal-Based Products

Trichoderma harzianum

www.omicsonline.org
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RootShield Plus Modes of Action

1. Competitive exclusion - growth 

around the root system

- Competition with fungal pathogens 

for space on the plant’s roots

- Competition with fungal pathogens 

for food

Biofungicides:

Fungal-Based Products
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Biofungicides:

Fungal-Based Products

RootShield attacking a hyphal strand of 

Rhizoctonia using enzymes to degrade the cell 

wall of the pathogen. 

RootShield Plus Modes of Action

1. Competitive exclusion - growth 

around the root system

- Competition with fungal pathogens 

for space on the plant’s roots

- Competition with fungal pathogens 

for food

2. Mycoparasitism - seeks out and 

eats other fungi

3. Metabolite production to inhibit 

microbe growth
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1. Competitive exclusion - growth 

around the root system

- Competition with fungal pathogens 

for space on the plant’s roots

- Competition with fungal pathogens 

for food

2. Mycoparasitism - seeks out and 

eats other fungi

3. Metabolite production to inhibit 

microbe growth

Biofungicides:

Fungal-Based Products

RootShield Plus Modes of Action
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Potassium bicarbonate (MilStop)

Modes of Action

1. Increases pH on leaf surfaces, 

which is detrimental to fungal 

spores

2. Increases osmotic potential and 

dries out fungal spores

3. Inhibits mycelial growth by 

destabilizing and destroying cell 

membranes

SEM of MilStop Treated and Untreated 

Powdery Mildew Spores

Biofungicides:

Mineral-Based Products
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Background

1. Living spores of 

entomopathogenic fungi

2. From four fungal genera:

- Beauveria

- Isaria

- Metarhizium

- Paecilomyces

3. Contact insecticides, so full 

coverage is essential

4. Mortality is not immediate, takes 

3-7 days

Bioinsecticides:

Fungal-Based Products
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0-6 hours                           12-48 hours                           96-120 hours

Bioinsecticides:

Fungal-Based Products

BotaniGard Mode of Action
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BotaniGard Mode of Action

Sporulation is not a 

measure of efficacy

Bioinsecticides:

Fungal-Based Products
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Background

1. An extract of neem seeds

- Family of complex secondary 

compounds in seed extracts 

(limonoid terpenes)

- Most potent of the neem-

derived insecticides

- Is not neem oil

2. Largely function as insect growth 

regulators for immature insects

3. Takes 3 to 7 days until effects on 

insects are evident

Bioinsecticides:

Azadirachtin-Based Products
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Background

1. Horticultural oils include vegetable 

as well as mineral oil products  

2. Pests are killed by direct contact 

so thorough coverage is 

necessary

3. Non-selective, but residues short-

lasting and beneficials can reenter

4. Most effective against soft-bodied 

insects

Bioinsecticides:

Mineral Oil-Based Products
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1. Niche competition

2. Release of antagonistic metabolites

3. Predation and parasitism

4. Induced host resistance and increased plant vigor

5. Alteration of the soil or host plant environment

6. Disruption of fundamental biological functions, 

development and structures of target organisms

- Directly inhibit biochemical processes

- Interfere with developmental pathways of pathogens

- Compromise the physical integrity of pests and pathogens  

Low Likelihood of

Resistance Development
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• Be PROACTIVE

– Start from the beginning

• With biologicals it is a numbers game. When the pest/disease 

pressure is too high biologicals are outnumbered

• Do not expect to use them the same way as with chemistries

– Contact is crucial

– Non-systemic, non-translaminar

• Do not expect the same kind of results

– Pests don’t drop dead immediately

• Shelf life

– Appropriate storage conditions are critical for their viability

– They are living organisms

Entering a New Era

Biopesticides are NOT a chemical
Need to change your mindset
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16 ½ pages of 

products
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Encarsia formosa
Use only with high population of parasite.

OK on parasitized whitefly pupae.



26

Dipping Plant Material
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Dipping Plant Material
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www.animalhi.com

Thanks for listening


