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ASIATIC GARDEN BEETLE (AGB)

Maladera castanea Arrow

Overwintering grubs Upward migration Pupation and adult 

emergence

Eggs 

laid

Hatching and larval 

growth

Downward migration for 

hibernation

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

• Annual white grub

(Coleoptera: Scarabaeidae)

• Univoltine • Generalist

Hallock 1936; Tashiro 1987
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“ … there doesn’t seem to be any 

‘silver bullets’

for controlling this pest.”

Richer and Michel 2014

EMERGING PEST
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ENTOMOPATHOGENIC NEMATODES

▪ Obligate insect endoparasite

▪ Third and final juvenile stage 

is free living

▪ Biological control

Kaya & Gaugler 1993

Healthy grub Nematode 

infested grub
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BIOCONTROL BY NEMATODES

▪ Easy to mass produce in vivo 
(Testa & Shields 2017)

▪ Persistent for over 7 years after application 
(Shields & Testa 2018)

▪ IPM compatible 
(Koppenhofer et al. 2002)

▪ Evaluated extensively for AGB in turf grass 
(Koppenhӧfer & Fuzy 2003a, 2003b, 2004, 2008, 2009; Koppenhӧfer et al. 2002, 2004, 2005; 

Morales-Rodriguez et al. 2010; Lacey & Georgis 2012)

http://www.biocomes.eu/biological-control/biological-control-examples/
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1. Evaluate AGB susceptibility to local nematodes in 

corn in the greenhouse 

Hypothesis: AGB will show varying levels of susceptibility to 

isolated nematode species

Hypothesis: Nematodes will reduce root and 

shoot weight losses caused by AGB in corn seedlings 

OBJECTIVE

Department of Entomology
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METHODS – FIELD SAMPLING

MICHIGAN

OHIO
TOLEDO

10 locations in 5 Ohio counties (Erie, Fulton, Henry, Lucas, Williams)
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METHODS – EPN ISOLATION

5 waxworms

10 waxworms

1. BAITING 2. EXTRACTION

Day 0 Day 7

Heterorhabditis

bacteriophora

Heterorhabditis

megidis

Steinernema

glaseri
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Evaluated after 7 days
• Grub mortality

• Dry root and shoot weights

Department of Entomology

METHODS – AGB SUSCEPTIBILITY

Statistics
• Grub mortality and root, shoot and total plant 

weights were compared for nematode treatments 

in separate one-way ANOVAs with LSmeans ≤ 

0.05 and Tukey-Kramer post-hoc tests

V2 organic corn 

• Control (H2O)

• Hb (~1000 IJs) 

• Hm (~1000 IJs)

• Sg (~1000 IJs)

• Hb + Hm (~500 + ~500 IJs)

2 AGB Nematode treatments
16 replicates
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RESULTS – AGB SUSCEPTIBILITY
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Hypothesis: AGB will show varying levels of susceptibility to isolated nematode species

Hb and 

Hb + Hm

caused 

significantly 

higher AGB 

mortality than 

the control

F(4,136)=4.18, P=0.0038
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RESULTS – PLANT WEIGHTS
Hypothesis: Nematodes will reduce root and shoot weight losses caused by AGB in corn

Root, shoot 

and total 

weights 

for plants 

treated with 

nematodes did 

not vary from 

the control
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RESULTS – PLANT WEIGHTS
Hypothesis: EPN treatments will reduce root and shoot weight losses caused by AGB in corn

Didn’t Hb

cause over 

30% AGB 

mortality?
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CONCLUSION

• All 3 nematode species infested AGB grubs, albeit at 

different rates

• These results were consistent with previous studies 
(Koppenhofer and Fuzy 2003; Morales-Rodriguez et al. 2010)

• AGB infection by nematodes did not reduce plant 

damage in greenhouse

• Next step: Field trial under more realistic conditions
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