
AUGMENTATIVE BIOLOGICAL 

CONTROL IN OUTDOOR CROPS 

Trichogramma 

release in corn 

Read Ch 26 



Attempts at augmentative biological 

control in outdoor crops 

Some success Tried but failed 

Å Phytoseiid mites for spider 

mites 

 

Å Trichogramma wasps for corn     

borer and some other moths 

 

Å Citrus mealybug in CA citrus 

 

Å CA red scale in CA citrus 

 

ÅFilth fly parasitoids 

Å Lygus bugs with egg 

parasitoid in strawberries 

 

Å Boll weevil larvae with 

Catalacus grandis (due to $) 

 

Å Colorado potato beetle 

eggs with Edovum puttleri 

 

Å Whiteflies in cotton with 

parasitoids and with green 

lacewings 



Case #1: Phytoseiid mite for spider mite 

control in strawberries  (success) 

Amblyseius fallacis 

Two spotted spider mite 



Spider mite damage in strawberries 

Bronzing of foliage 

Case #1: Phytoseiid mite for spider mite 

control in strawberries  (success) 



Biocontrol of spider mites in 

small fruits 

In strawberry, use of phytoseiids for spider 

mite control is successful, but marginally 

more expensive that miticides 

Interest in this program was driven by 

development of resistance to miticides 

Development of new miticides has reduced 

use of biological control, but some remains 



 Case #2-Trichogramma spp. for control 

of pest moths-(mixed results) 

Trichogramma 

brassicaeï this species 

was studied for control 

of corn borer (Ostrinia 

nubilalis) 

 

Trichogramm spp. are  

used to control this pest  

in Europe, China, 

Mexico, and South 

America 



Ostrinia nubilalis larva tunneling in corn stalk 



Ostrinia nubilalis larva tunneling in corn stalk causes 

plants to lodge, reducing yield 

Fallen corn plants 



 Corn borer (Ostrinia nubilalis) egg mass, with some eggs 

(black) parasitized by Trichogramma brassicae 

 Unparasitized eggs with 

adult Trichogramma 

 Parasitized eggs 



 Control of European corn borer by Trichogramma 

brassicae releases (150,000/ha) in Germany  

      



      

Area in 2005 was about 

11,000 ha, but this 

represents <1 of the crop 

in Germany.  Why so 

little after 25 years?  

Price.  This method costs 

double that of chemical 

control.  Existing level 

occurs because 

government pays farmer 

price difference between 

chemical and biological 

control. 

 Increase in acreage of corn in Germany using 

augmentative biocontrol against corn borer  



Trichogramma spp. are released 

in China on 32 million acres 

What does that imply? 

Is it a ñsuccessfulò program? 

 

1. What evidence for efficacy? 

 

2.  Do farmers pay true cost for 

parasitoids? 



Trichogramma minutum and spruce 

budworm 

Trichogramma 

minutumï this species 

was studied for control 

of spruce budworm 

(Choristaneura 

fumiferana) in Canada. 

 

While biologically 

effective, the cost was 

3-5X that of use of 

Bacillus thuringiensis 



Case #3. Citrus mealybugs and the mealybug destroyer 

Citrus mealybug 

(Planococcus citri) 

Citrophilus mealybug 

(Pseudococcus calceolariae) 



Citrus mealybug and the mealybug destroyer (early 

success but now little used due to effective classical 

biological control of citrophilus mealybug) 



Case #4 California red scale on citrus 

CA red scale is under classical biological control by 

Aphytis melinus in many parts of CA, but not in the San 

Joaquin Valley, due to cooler climate 



In the San Joaquin Valley, annual releases of 50-200,000 

adults of A. melinus was effective, 40% cheaper than 

pesticides, and prevented secondary pest outbreaks 

Since the invasion of 

glassy winged 

sharpshooter, citrus 

must be sprayed for 

this pest (to protect 

grapes from Pierceôs 

disease, citrus is not 

harmed). This has 

precluded use of this 

biocontrol program in 

recent years. 

California red scale on citrus in cooler areas 



Case #5 Filth fly parasitoidsï released with some success to 

reduce flies in dairies, poultry houses and other places with 

concentrations of animal manure 

Muscidifurax raptor female 

ovipositing in puparium of 

house fly 

adult house fly 



Case #5 Filth fly parasitoidsï to reduce nuisance of flies to 

cattle and to neighbors 



Case #5 Filth fly parasitoidsï and in poultry operations 



Case #6 Tarnished plant bugs (Lygus spp.)  feed on buds 

and young fruit, damaging strawberries, cane berries, 

applies and other crops. The egg parasitoid Anaphes iole 

has been studied for control of this pest. 

Catfacing of strawberries by 

tarnished plant bug feeding 

Lygus lineolaris 



Case #6 The egg parasitoid Anaphes iole has been studied 

for control of Lygus plant bugs but the degree of control 

has been insufficient in view of the cost and this approach 

has not been implemented 



Case # 7. Control of boll weevil (Anthonomis grandis) with 

pteromalid larval parasitoid Catolaccis grandis. 

Boll weevil 

Cotton bolls with 

weevil damage 



Semi-artificial rearing of pteromalid 

parasitoid of boll weevil 

Catolaccus grandis 

Larva of 

Anthonomis 

grandis, the boll 

weevil in an 

artificial cell 



 Case #8. Can releases of the egg parasitoid  

Edovum puttleri control Colorado potato beetle? 

Larvae of 

Colorado 

potato beetle 



Potato field destroyed by uncontrolled  

Colorado potato beetle in Deerfield, MA 



Edovum puttleri is an egg parasitoid of a close relative of 

Colorado potato beetle, which itself has only tachinids 

(attacking larvae) as parasitoids 

Small scale rearing on natural 

hosts                          



Using recruitment based methods we assessed impact of 

Edovum puttleri releases on egg mortality of CPB 


