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Biological control agents
Or Natural Enemies

Microorganisms
Insect 

parasitiods
and parasitors



Natural enemy: Insect
Insect predators and parasitoids promoted by the Department of    
Agricultural extension

Eoncanthecona furcellata : Beet armyworm, Fall armyworm

Sycanus collalis : Common cutworm, Cotton bollworm

Plesiochrysa ramburi : Mealybug

Euborellia sp : Worms and small insects e.g. aphid

Chelisoches morio : Coconut hispine beetle (larva)
Coconut black -headed caterpillar 

Predators

Trichogramma spp. : Egg stage of Opisina arenosella, Odoiporus longicollis

Bracon hebetor . : Coconut black -headed caterpillar 

Asecodes hispinarum . : Coconut hispine beetle (larva)

Anagyrus lopezi . : Pink mealy bug

Parasitoids

Tetrastichus brontispae : Coconut hispine beetle (pupa)



ĪňŗĴŅȮ: œĪĵĶńģŀŀĬœĸĬƢĪňŗĴŅȮ: Pest Management Division-NCPC FB
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Parasitoids

ĪňŗĴŅȮ: ĻĪŀ,ĽŋĶŅļġĶƢīŅĬň ĪňŗĴŅȮ: Natural history museumĪňŗĴŅȮ: tandfonline.com

Anagyrus lopezi

Asecodes hispinarum/ Tetrastichus brontispae

Bracon hebetor

Trichogramma spp



Microorganism

A group of microscopic life forms which are both harmful 
and useful. ʇMicrobial biological control agents ʈare an 

example of useful microorganism.



Microbial Bioagent
Microbial bioagents provided by DOAE

Regional Plant Protection Center
- Multiply bioagents from pure 

culture
- - Quality test

Plant Protection Promotion

and Soil -Fertilizer Management Division

- Pure culture
- Quality test

Provincial/District 
Agricultural Office

- Ready to Use 
bioagent

Community Pest 
Management 

Center

Fungal 
Bioagent

Beauveria bassiana : Brown planthopper, leafhopper, aphid, mealy bug, Thrips, Whiteflies, Moina, caterpillar, 
larvae of beetles

Metarhizium anisopliae : Coconut rhinoceros beetle (Larvae), Longhorn beetle (Larvae), sugarcane borer, 
grasshopper, planthopper, leafhopper, flea beetle, termite and pupae of common cutworm, Beet armyworm 
and FAW  

Metarhizium anisopliae : Coconut rhinoceros beetle (Larvae), Longhorn beetle (Larvae), sugarcane borer, 
grasshopper, planthopper, leafhopper, flea beetle, termite and pupae of common cutworm, Beet armyworm 
and FAW  

Bacterial 
bioagent

Bacillus thuringiensis: diamondback moth (larva), Citrus Leafminer , Cotton bollworm, cabbage looper, 
Common cutworm etc.

Bacillus subtilis : fungi and bacteria causing plant diseases e.g. root rot, bacterial wilt disease, leave spot 
disease, Canker etc.

Bacillus subtilis : fungi and bacteria causing plant diseases e.g. root rot, bacterial wilt disease, leave spot 
disease, Canker etc.

Viral 
Bioagent

NPV : High specificity to host >> Common cutworm, Beet armyworm, Cotton bollworm



Microbial biological control agents

Viral biological control agents

Bacillus thuringiensis Bacillus subtilis

Trichoderma

Beauveria Metarhizium



Bacterial biological control 
agents

Bacillus thuringiensis or Bt

For controlling: diamondback moth (larva), Citrus 
Leafminer , Cotton bollworm, cabbage looper, Common 
cutworm etc.

Many strains which are specific to different insects 

www.google.com



bƀǏʊƤ Bt work? 

Larvae consume 
toxins produced by 

BT

Bt damage the gut of insect 
larvae which then become 

inactive and starved.

Larvae turn into brown 
color, soft and finally die

www.google.com



Microbial bioagent

ÅRegistration No.
ÅGroup of chemical
ÅActive chemical

www.google.com



Bacteria controlling plant 
disease : BS

Bacillus subtilis or Bs

Can control fungi and bacteria causing plant diseases e.g. 
root rot, bacterial wilt disease, leave spot disease, Canker 
etc. 

nutrient competition/ hyperparasitism / antibiosis



Examples of commercial BS



Viral bioagent: NPV

NucleoPolyhedroVirus

or NPV

Target specificity: Common cutworm, 
Beet armyworm, Cotton bollworm

Common cutworm

Beet armyworm

Cotton bollworm



Beet armyworm

www.invasive.org
ĳŅıȮ: ĽĺĪĝ,



Common cutworm

ĳŅıȮ: ĽĺĪĝ,



ĳŅıȮ: ĽĺĪĝ,

www.wigipedia.org

Cotton bollworm



Mechanism of NPV action

ĳŅıȮ:ĽĺĪĝ,

ĳŅıȮ: www.google.com



Quantity of NPV used depending on pest infestation levels
Low infestation : 10ml NPV : 20 l of water, every 7-10 days

Medium infestation: 15 ml NPV : 20 l of water, every 5 ɼ7 days
High infestation: 20 ml NPV : 20 l water, every other day

Use of NPV for biological control





Trichoderma asperellum

ÅSoil Fungi
ÅGreen Spores
ÅAntagonist against fungal plant 

pathogens causing root rot,
damping -off, wilt, blast disease etc.

Fungal Bioagents against plant diseases

http://www3.rdi.ku.ac.th



How to use Trichoderma

ĪňŗĴŅȮ: ėĦŃŏĔļĨĶȮĴĔ,



Fungal Bioagents against insect pests

ĪňŗĴŅȮ: www.google.com



Infection of fungal bioagents



Fungal Bioagents against insect pests

Beauveria bassiana

ÅWhite in color
ÅControl insect pests: Brown planthopper, leafhopper, 

aphid, mealy bug, Thrips, Whiteflies, Moina, caterpillar, 
larvae of beetles


