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Abstract
Integrated pest management (IPM) in waxy corn was compared with farmer practice (FP) in cold 

season and dry season.  Brown earwig Proreus simulans and Trichogramma sp. were released 3 

individuals per hill and 200,000 pupae per ha -1.  The results were found that a total of 17 species and 23 

species of insect pests have been recorded during cold season and dry season, respectively.  Yields, 

marketable ears and profits were higher in IPM plot than farmer practice.  In cold season, corn stalk 

damage, damaged ears and unmarketable ears were lower in IPM plot than FP plot for 5.95%, 7.4% and 

5.85%, respectively.   In this season, IPM plot increased a profit from pest control for 17.35, 31.17% and 

8.71% in farmer 1, farmer 2 and farmer 3 respectively.  It was nonprofitable from IPM in dry season in 

farmer 1, farmer 3 and farmer 4 but farmer 3 was increased a profit for 31.66%.
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Introduction
Corn stem borer, Ostrinia furnacalis (Guenee) is an important pest of sweet corn in Thailand 

(Kongkanjana and Choonhawong, 1997).  Earwig (P. simulans) was found as a most important corn 

stem borer’s egg, larvae predator and corn aphid (Jamjanya et al., 2000).  Smith (1996) reported a 

number of egg parasites (largely Trichogrammatidae, Hymenoptera) have been considered for 

biological control of Ostrinia nubilalis. To meet waxy corn production in sustainable agriculture, 

increasing both production, quality and farmer income, therefore, IPM technology in waxy corn is the 
most suitable package to be promoted.

Materials and methods
The experiment was conducted in 4 farmer fields of Nongbua village, Amphur Ban Fang, Khon 

Kaen province during cold season (October 2005 to January 2006) and dry season (February to April 

2006).  Farmer practice (FP) with integrated pest management plot (IPM) were compared. The essential 

research materials were waxy corn, Trichogramma sp., brown earwig (P. simulans), stand balance, ruler 

and vernier.  The additional technology in IPM are: the third instars and adult of brown earwigs (P. 

simulans) were released with 3 individuals per hill and Trichogramma sp. was released 2 times at 28, 38 

day after planting at 200,000 pupae/ha.  A total of 30 hills were randomly checked for pest infestation 

every week.  Fresh ears were harvested in 65DAP.  The harvest plot had 12m2 (3x4m) in 3 replications.  

The total of damaged and undamaged ears were counted and percentage. Treatment mean was subjected 

to analysis of variance using the SAS (SAS1985). Significant treatment means were compared using 
DMRT.

Results and Discussions
Insect pests of waxy corn in farmer fields in Nong Bua village Amphur Banfang, Khon 

Kaen province

A total of 17 species were recorded during cold season.  Insects are noted as causing severe or 

moderate injuries in this season: corn stem borer (O. furnacalis), corn earworm (Helicoverpa 

armigera), corn armyworm (Mythimna separata) and rice green bug (Nezara viridula).  A total of 23 

insect species were recorded from dry season.  Insects are noted as causing severe or moderate injuries 

during this period were: corn stem borer (O. furnacalis), corn earworm (H. armigera), rose beetle (A.. 
compressus) and leaf eating beetle (M.  signata). 

Natural enemies 
A total of 12 species of natural enemies were found from both periods of time during cold 

season and dry season.  In the group of natural enemies, predators were mostly found.  Among them 

ladybird beetle (Micraspis discolor, Menochilus sexmaculatus), brown earwig (P. simulans) and 

spiders (Lycosa sp.) are the most abundant. Others are black ants (Camponotus sp.), big-eyed bug 

(Geocoris sp.), long-horned grasshopper (Conocephalus longipennis) and egg parasite 
(Trichogramma sp.) found commonly black ants (Camponotus sp.) are including in dry season.

Crop damage and yield loss assessment
In the cold season, percentage of corn stalk damage at harvest was lower in IPM plot than FP plot of 

9.49% and 15.43% respectively.  Yield was higher 15.3% in IPM plot han FP plot , but they were not 

significantly different at P≤0.05.  Percentage of ear damage and unmarketable ears were lower in IPM 

plot of 6.54% and 9.70% than FP plot of 13.95% and 15.55% were significantly different at P≤0.05.  

Marketable ear, brown earwig density per stalk and benefit in IPM plots were higher of 90.30%, 15.75 

individuals and 157,100 Baht per hectare than in FP plot for 84.45%, 4.67 individuals and 132,637 Baht 

per hectare and were significantly different at P≤0.05 (Table 1).  In the dry season, Average from 4 farmer 

fields in terms of corn stalk damage from corn stem borer at harvest, yield, ear damage, marketable, 

unmarketable and return cost were not statistically significant difference at P≤0.05 (Table2).

Conclusion
Brown earwig P. simulans could be effectively released in combination with Trichogramma sp. in 

sweet corn and waxy corn fields.  Brown earwigs should have one release at 28-30days after planting, but 
Trichogramma sp. should be released 3 times in cold season and 4 times in dry season.
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1/ Means followed by the same letter in the same column are not significantly different at P≤0.05 by DMRT.

1/ Means followed by the same letter in the same column are not significantly different at P≤0.05 by DMRT.

Table 1 Stalk, ear damage by corn stem borer, corn earworm, yield, marketable, unmarketable ears,  

               brown earwig and benefit of waxy corn from three farmer’s fields in Amphur Banfang Khon   
               Kaen province during cold season

Table 2 Stalk, ear damage by corn stem borer, corn earworm, yield, marketable, unmarketable ears, 

              brown earwig and benefit of waxy corn from four farmer’s fields in Amphur Banfang Khon 

              Kaen province during dry season         

Treatment Corn stalk damage

at harvest (%)

Yield

(t/ha)

Damage 

ear (%)

Marketable

ear (%)

Unmarketable

ear (%)

Brown earwig 

per hill

Benefit 

(Baht/ha)

Farmer practice 25.74 10.56 25.23 82.55 17.45 0.22b1/ 68,825

Integrated pest 

management
20.45 9.75 21.19 79.63 20.37 0.44a 73,968

F-test ns ns ns ns ns * ns

CV (%) 17.01 12.81 19.65 5.43 25.64 80.12 16

Treatment
Corn stalk damage

at harvest (%)

Yield

(t/ha)

Damage

ear (%)

Marketable

ear (%)

Unmarketable

ear (%)

Brown earwig

per hill

Benefit

(Baht/ha)

Farmer practice 15.43 11.62 13.53a 84.45 15.55a1/ 4.66b 132,637b

Integrated pest    

management 9.49 13.06 6.13b 90.3 9.70b 15.75a 157,856a

F-test ns ns * * * * *

CV (%) 36.37 14.79 21.22 4.38 49.35 21.82 11.51

Corn stem borer Ostrinia furnacalis Corn earworm Helicoverpa  armigera

Common cutworm    Spodoptera litura  Rice green bug Nezara viridula Corn leaf aphid Rhopalosiphum maidis

Predatory bug Harpactor fuscipes  Spider Black ant Camponotus sp.                            

Mantid Syrphid fly’s larvae                                       Brown earwig Proreus simulans 

Whorl damage by corn armyworm

Mythimna separata  

Corn tunnel from corn stem borer

Ostrinia furnacalis  

Node damage from corn stem borer

Ostrinia furnacalis  

Severe stem damage from

Ostrinia furnacalis  

Corn tassel damage from corn stem borer

Ostrinia furnacalis  

Ear damage from corn stem borer

Ostrinia furnacalis and corn

 earworm  Helicoverpa armigera 

Ear damage from corn earworm

Helicoverpa armigera  
Corn leaf aphid damage 

Rhopalosiphum maidis 
White grub Lepidiota stigma 
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