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Abstract 

 Rose appleȮSyzygium sp. is an economically important fruit of Thailand with a high potential as it is 
produced for both domestic sales and exports. Fruit boring caterpillar*ȮMeridarchis scyrodes MeyrickȮ
&Lepidoptera: Carposinidae) is one of the main pests of rose apples in orchards, which it damages by 
feeding on flowers and fruits. The caterpillar bores into the flower buds and causes shedding before the 
fruits set. During the fruiting period, caterpillars have been observed to bore inside the fruits. As a result, 
the affected fruits may drop off. Insecticides are the main strategy for pest control, even though there 
are few insecticides registered for this crop, resulting in high cost, lack of insecticide resistance 
management and reduced effectiveness of insecticide use. Moreover, fruit export consignments may 
get contaminated with insect pests. Therefore, this research aimed to assess the efficacy of insecticides 
to control fruit boring caterpillar* M. scyrodes MeyrickȮon rose apple. The research was conducted at 
d_pkcpqŲȮmpaf_pbqȮglȮW_gȮNf_cleȮqs`-district, Bang Khonthi district, Samut Songkhram province in May 2019, 
and Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province during August and 
September 2020. The experiments were arranged in randomized complete block design (RCB) with 
four replicates consisting of five treatments including emamectin benzoate /,70# EC, methoxyfenozide 
02# SC, lambda-cyhalothrin 2.5% CS andȮdiflubenzuron 03# WP at the dosage of /. ml, /. ml, 0.ȮmlȮandȮ
1.ȮgȮper 20 litres of water, respectively and untreated. Experimental trials I and II applied insecticides 2 and 
3 times, respectively. The number of flowers and fruits damaged by fruit boring caterpillar and the number 
of fruit boring caterpillars were counted before and at 3, 5 and 7 days after using the insecticides. 
The phytotoxicity of plants caused by insecticides was also recorded. Then, the damaged fruit 
percentages and number of caterpillars were analyzed statistically as well as the cost of using insecticides.  
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The results showed that all insecticides were significantly effective in the control of fruit boring 
caterpillar when compared with untreated treatment. The application costs of lambda-cyhalothrin 
0,3% CS, emamectin benzoate /,72# EC, methoxyfenozide 02# SC andȮdiflubenzuron 03% WP were 
2.28, 7.80, 9.00 and 15.30 baht/tree/application, respectively. All treatments showed no phytotoxic 
symptoms were caused by each insecticide. 
 
KeywordsȮ8Ȯfruit boring caterpillar, rose apple, insecticides 
 

ĭĪėńħĵƞŀ 
 ĝĴıŌƞȮSyzygium sp. ŏĮƦĬľĬŉŗĚŒĬįĸœĴƟĪňŗĽņėńĠĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮĴňĔŅĶįĸŇĨŏıŊŗŀěņľĬƞŅĵĪńŘĚŒĬ
ĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨƞŅĚĮĶŃŏĪĻȮľĬŀĬŐħĚȮ&fruit boring caterpillar) Meridarchis scyrodes Meyrick (Lepidoptera: 
Carposinidae) ŏĮƦĬĻńĨĶŌĝĴıŌƞĪňŗıĭŏĕƟŅĪņĸŅĵįĸįĸŇĨĝĴıŌƞŒĬŐĮĸĚĮĸŌĔȮőħĵŏĕƟŅĪņĸŅĵĨńŘĚŐĨƞĝĴıŌƞĵńĚŏĮƦĬħŀĔĨŌĴȮĪņŒľƟ
ħŀĔĶƞĺĚĔƞŀĬĪňŗěŃĨŇħįĸȮŐĸŃľŅĔĪņĸŅĵŒĬĶŃĵŃįĸěŃĪņŒľƟįĸĶƞĺĚĔƞŀĬŏĔŖĭŏĔňŗĵĺœħƟȮŒĬĮƤěěŋĭńĬĽŅĶŏėĴňĪňŗŐĬŃĬņŒľƟŒĝƟ
ĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬŐĮĸĚĮĸŌĔĴňěņĬĺĬĬƟŀĵȮĽƞĚįĸĨƞŀĨƟĬĪŋĬŐĸŃľĸńĔĔŅĶĭĶŇľŅĶėĺŅĴĨƟŅĬĪŅĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮ
ŀŅěœĴƞĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝœħƟŏĪƞŅĪňŗėĺĶȮŐĸŃĽƞĚįĸŒľƟĴňĔŅĶĨŇħœĮĔńĭĽŇĬėƟŅŏĔļĨĶĪňŗĽƞĚŀŀĔȮěŉĚœħƟĻŉĔļŅ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮħņŏĬŇĬĔŅĶŒĬŐĮĸĚĮĸŌĔĝĴıŌƞĕŀĚŏĔļĨĶĔĶĪňŗȮĨ,ĵŅĵŐıĚȮŀ,ĭŅĚėĬĪňȮ
ě,ĽĴŋĪĶĽĚėĶŅĴȮŒĬŏħŊŀĬıķļĳŅėĴȮ0340ȮŐĸŃȮĨ,ĶŅĚıŇĔŋĸȮŀ,ĔņŐıĚŐĽĬȮě,ĬėĶĮģĴ ŒĬŏħŊŀĬĽŇĚľŅėĴ - ĔńĬĵŅĵĬȮ2563 
őħĵĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRandomized Complete Block (RCB) ĴňȮ2ȮĞŘņȮ3ȮĔĶĶĴĺŇīňȮœħƟŐĔƞȮĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħŐĴĸĚȮ
emamectin benzoate /,70# EC, methoxyfenozide 02# SC, lambda-cyhalothrin 2.5# CS ŐĸŃȮdiflubenzuron 
03# WP ŀńĨĶŅȮ/.*Ȯ/.*Ȯ0.ȮĴŇĸĸŇĸŇĨĶȮŐĸŃȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĨŅĴĸņħńĭȮŐĸŃĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮŐĮĸĚĪħĸŀĚĪňŗȮ1 
ŒĝƟĽŅĶȮ2 ėĶńŘĚȮŐĸŃŐĮĸĚĪħĸŀĚĪňŗȮ2 ŒĝƟĽŅĶȮ3 ėĶńŘĚȮĨĶĺěĬńĭĔŅĶĪņĸŅĵŐĸŃěņĬĺĬľĬŀĬŐħĚĔƞŀĬŒĝƟĽŅĶŐĸŃľĸńĚŒĝƟĽŅĶĪňŗȮ3, 
5 ŐĸŃȮ7 ĺńĬȮĭńĬĪŉĔŀŅĔŅĶĕŀĚıŊĝĪňŗŏĔŇħěŅĔĔŅĶŒĝƟĽŅĶȮĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇȮŐĸŃėņĬĺĦėƞŅŒĝƟěƞŅĵŐĨƞĸŃ
ĔĶĶĴĺŇīňĪňŗŒĝƟĽŅĶȮıĭĺƞŅ ĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħŐĴĸĚ lambda-cyhalothrin 0,3% CS, ĽŅĶȮemamectin benzoate 
/,72# EC,ȮĽŅĶ methoxyfenozide 02# SC ŐĸŃĽŅĶȮdiflubenzuron 03% WP ĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮőħĵĪŋĔĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħŐĴĸĚȮıĭěņĬĺĬħŀĔľĶŊŀįĸŀƞŀĬĪňŗĩŌĔĪņĸŅĵŐĸŃěņĬĺĬľĬŀĬŐħĚĪňŗ
ĵńĚĴňĝňĺŇĨŒĬħŀĔľĶŊŀįĸŀƞŀĬȮĬƟŀĵĔĺƞŅŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĔņěńħŐĴĸĚȮőħĵĴňĨƟĬĪŋĬĔŅĶ
ıƞĬĽŅĶ 2.28* 7.80,Ȯ9.00ȮŐĸŃȮ15.30ȮĭŅĪ/ĨƟĬ/ėĶńŘĚ ŐĸŃĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶĔņěńħŐĴĸĚœĴƞıĭėĺŅĴŏĮƦĬıŇļĨƞŀĨƟĬĝĴıŌƞ 
 
ėņľĸńĔȮ8ȮľĬŀĬŐħĚ ĝĴıŌƞ ĽŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚ 
 

ėņĬņ 
 ĝĴıŌƞȮŏĮƦĬľĬŉŗĚŒĬįĸœĴƟĪňŗĽņėńĠĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮŏĮƦĬĪňŗĬŇĵĴĭĶŇőĳėĪńŘĚėĬœĪĵŐĸŃĝŅĺĨƞŅĚĝŅĨŇȮ
ĽŅĴŅĶĩįĸŇĨŏıŊŗŀěņľĬƞŅĵœħƟĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨƞŅĚĮĶŃŏĪĻȮěŅĔĽĩŇĨŇĔŅĶĽƞĚŀŀĔĨńŘĚŐĨƞĮƖȮ2555 - 2563 ĴňĮĶŇĴŅĦ
ĔŅĶĽƞĚŀŀĔĶĺĴŏĮƦĬĴŌĸėƞŅȮ1,209ȮĸƟŅĬĭŅĪ őħĵĨńŘĚŐĨƞŏħŊŀĬĴĔĶŅėĴȮ- ıķļĳŅėĴȮ2564ȮĴňĮĶŇĴŅĦĔŅĶĽƞĚŀŀĔŏĮƦĬĴŌĸėƞŅ
ĩŉĚȮ22 ĸƟŅĬĭŅĪȮĴňĮĶŃŏĪĻėŌƞėƟŅĪňŗĽņėńĠȮœħƟŐĔƞȮĮĶŃŏĪĻěňĬȮŁƞŀĚĔĚȮŀŇĬőħĬňŏĞňĵȮĽŇĚėőĮĶƢȮŏĺňĵħĬŅĴȮŐĸŃĴŅŏĸŏĞňĵȮ
&ĻŌĬĵƢŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚıŅĦŇĝĵƢ*Ȯ0342'ȮĝĴıŌƞıńĬīŋƢĪňŗŏĔļĨĶĔĶĬŇĵĴĮĸŌĔĴŅĔĪňŗĽŋħȮ
ėŊŀȮıńĬīŋƢĪńĭĪŇĴěńĬĪĶƢȮĬŇĵĴĮĸŌĔĔńĬŒĬŐĩĭěńĚľĺńħĬėĶĮģĴȮĶŅĝĭŋĶňȮŐĸŃĽĴŋĪĶĽŅėĶȮĬŀĔěŅĔĬńŘĬȮĴňĔŅĶĮĸŌĔĔńĬ
ĮĶŃĮĶŅĵŒĬěńĚľĺńħŀŊŗĬȮŕȮŏĝƞĬȮĮĪŋĴīŅĬňȮĭŅĚěńĚľĺńħȮŒĬĳŅėŒĨƟȮŐĸŃĳŅėŏľĬŊŀȮŏĮƦĬĨƟĬȮ&ĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ*Ȯ2557'Ȯ 
 ŀĵƞŅĚœĶĔŖĨŅĴȮŒĬĔŅĶįĸŇĨĝĴıŌƞĴńĔıĭĮƤĠľŅĻńĨĶŌıŊĝľĸŅĵĝĬŇħŏĕƟŅĪņĸŅĵȮŐĸŃľĬŉŗĚŒĬĻńĨĶŌĝĴıŌƞĪňŗĽņėńĠĪňŗıĭŏĕƟŅ
ĪņĸŅĵįĸįĸŇĨĝĴıŌƞŒĬŐĮĸĚĮĸŌĔȮėŊŀȮľĬŀĬŐħĚȮ&fruit boring caterpillar) Meridarchis scyrodes Meyrick ŏĮƦĬŐĴĸĚŀĵŌƞŒĬ
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ŀńĬħńĭȮLepidoptera ĺĚĻƢȮCarposinidae ĨńĺŏĨŖĴĺńĵŏĮƦĬįňŏĽŊŘŀĔĸŅĚėŊĬĕĬŅħŏĸŖĔȮĴňĽňĬŘņĨŅĸŀĴŏĪŅȮįňŏĽŊŘŀĺŅĚœĕƞĭĬħŀĔŐĸŃ
įĸĝĴıŌƞȮœĕƞĴňĽňĕŅĺŒĽȮįŇĺŏĮƦĬĴńĬĽŃĪƟŀĬŐĽĚȮĶŌĮĶƞŅĚĔĸĴĶňȮĴňĕĬŅħėƞŀĬĕƟŅĚŏĸŖĔȮĕĬŅħĔĺƟŅĚȮ.,/ȮĴŇĸĸŇŏĴĨĶȮĵŅĺĮĶŃĴŅĦȮ
.,/3ȮĴŇĸĸŇŏĴĨĶȮľĬŀĬŏěŅŃĔŇĬħŀĔŐĸŃįĸȮĽŅĴŅĶĩŏĕƟŅĪņĸŅĵĨńŘĚŐĨƞĝĴıŌƞĵńĚŏĮƦĬħŀĔĨŌĴȮĪņŒľƟħŀĔĶƞĺĚĔƞŀĬĪňŗěŃĨŇħįĸȮ
ŐĸŃĩƟŅĪņĸŅĵŒĬĶŃĵŃįĸȮĪņŒľƟįĸĶƞĺĚĔƞŀĬĪňŗěŃŏĔŖĭŏĔňŗĵĺœħƟȮľĬŀĬĔńħĔŇĬŏĬŊŘŀĳŅĵŒĬħŀĔŐĸŃįĸŐĸƟĺĕńĭĩƞŅĵœĺƟŏĮƦĬŏĴŖħ
ĔĸĴȮŕȮŏĸŖĔȮŕȮĪņŒľƟĽĔĮĶĔŐĸŃħŀĔĶƞĺĚȮįĸŏĬƞŅœħƟȮĨńĺľĬŀĬĴňĽňĕŅĺŐĸŃėƞŀĵȮŕȮĴňĽňĝĴıŌŐħĚȮĽňŏĕƟĴĕŉŘĬŏĶŊŗŀĵȮŕȮŏĴŊŗŀľĬŀĬ
őĨŏĨŖĴĪňŗĴňĽňŐħĚľĶŊŀĽňŐħĚŀĴĝĴıŌŏĸŖĔĬƟŀĵȮĶŃĵŃľĬŀĬĪņĸŅĵĝĴıŌƞȮőħĵĔŅĶĪņĸŅĵŀŅěĶŋĬŐĶĚȮ6. + /..#ȮħńĔŐħƟĴňĶŌĮĶƞŅĚ
ĵŅĺĶňȮĽňĬŘņĨŅĸȮĸņĨńĺĽƞĺĬĪƟŀĚŏĮƦĬĮĸƟŀĚȮŕȮĨŅĴŐĬĺĕĺŅĚĽňĬŘņĨŅĸŀƞŀĬŐĸŃĽňŏĕƟĴĕŉŘĬŏĶŊŗŀĵȮŕȮěĬŀŀĔŏĮƦĬĨńĺŏĨŖĴĺńĵȮĶŃĵŃ
ħńĔŐħƟœĴƞŏėĸŊŗŀĬœľĺȮŀŅĻńĵŀĵŌƞŒĬħŇĬĸŉĔĮĶŃĴŅĦȮ0ȮŏĞĬĨŇŏĴĨĶȮľĶŊŀŀĵŌƞŒĨƟŒĭœĴƟĪňŗĶƞĺĚľĸƞĬŀĵŌƞőėĬĨƟĬĝĴıŌƞȮıŊĝŀŅľŅĶȮœħƟŐĔƞȮ
ĝĴıŌƞȮıŋĪĶŅȮŐĸŃİĶńŗĚȮŐĸŃĵńĚĽņĶĺěœĴƞıĭĻńĨĶŌīĶĶĴĝŅĨŇȮ&ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ, 0320;ȮĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ*Ȯ2557'Ȯ
ĔŅĶĻŉĔļŅĔŅĶŏĕƟŅĪņĸŅĵĕŀĚľĬŀĬŐħĚȮM, scyrodes Meyrick őħĵĽńĠĠŅĦňŐĸŃėĦŃȮ&2562) ıĭĺƞŅȮĶŃĵŃľĬŀĬ
ĪņĸŅĵħŀĔŐĸŃįĸĝĴıŌƞȮıĭľĬŀĬŐħĚŏĕƟŅĪņĸŅĵįĸŀŅĵŋȮ21, 28, 35 ŐĸŃȮ42 ĺńĬȮőħĵıĭĔŅĶĪņĸŅĵȮ50, 80, 80 ŐĸŃȮ
100% ĨŅĴĸņħńĭȮ 
 ĽņľĶńĭĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚȮĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ(2539)ȮŐĬŃĬņŒľƟŒĝƟĽŅĶĔņěńħŐĴĸĚ triazophos 
2.# EC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮŏıŊŗŀĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬıŋĪĶŅ ĨƞŀĴŅȮĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&0321'ȮœħƟ
ĴňėņŐĬŃĬņŒľƟŒĝƟĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬıŋĪĶŅŏıŇŗĴŏĨŇĴȮėŊŀȮdiflubenzuron 03# WP ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ
ľĶŊŀȮtriazophos 2.# EC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĞŉŗĚĵńĚėĚŏĮƦĬėņŐĬŃĬņĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬıŋĪĶŅ
ĝĬŇħŐĸŃŀńĨĶŅŏħňĵĺĔńĬĔńĭėņŐĬŃĬņŒĬĮƖȮ2553 (ĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅ*Ȯ2553) ĪńŘĚĬňŘȮĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&0320'ȮœħƟ
ŐĬŃĬņĽŅĶĔņěńħŐĴĸĚŏıŊŗŀĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮėŊŀȮmethamidophos 60% SL ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ
20 ĸŇĨĶȮľĶŊŀ diflubenzuron 03# WP ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮıƞĬĝƞĺĚŏĶŇŗĴŐĪĚħŀĔȮ/ȮėĶńŘĚŐĸŃĝƞĺĚħŀĔĨŌĴȮ/ȮėĶńŘĚȮ
ŐĸŃıƞĬľĸńĚĨŇħįĸȮ0 + 1ȮėĶńŘĚȮěĬľƞŀįĸľĴħȮŒĬĕĦŃĪňŗĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝȮ&2557'ȮœħƟŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬ
ĝĴıŌƞȮőħĵŒľƟŒĝƟĽŅĶĔņěńħŐĴĸĚĝĬŇħŐĸŃŀńĨĶŅŏħňĵĺĔńĬĔńĭėņŐĬŃĬņŒľƟŒĝƟĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬıŋĪĶŅŒĬĮƖȮ2541 
ėŊŀȮŒľƟŒĝƟĽŅĶȮdiflubenzuron 03# WP ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮľĶŊŀȮtriazophos 2.# EC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ
0.ȮĸŇĨĶȮıƞĬĝƞĺĚŏĶŇŗĴŐĪĚħŀĔȮ/ȮėĶńŘĚŐĸŃĝƞĺĚħŀĔĨŌĴȮ/ȮėĶńŘĚȮŐĸŃıƞĬľĸńĚĨŇħįĸȮ0+1ȮėĶńŘĚȮěĬľƞŀįĸľĴħȮĞŉŗĚŏĮƦĬėņŐĬŃĬņĪňŗ
ĮĶŅĔĢĴŅěĬĩŉĚĪŋĔĺńĬĬňŘ 
 ŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶĪňŗľĬŀĬŐħĚŏĮƦĬĻńĨĶŌĽņėńĠĪňŗıĭŏĕƟŅĪņĸŅĵŒĬĝĴıŌƞȮĞŉŗĚŏĮƦĬĽŇĬėƟŅĽƞĚŀŀĔěņľĬƞŅĵĵńĚĨƞŅĚĮĶŃŏĪĻ
őħĵŏĜıŅŃěňĬȮŐĸŃěŅĔĕƟŀĴŌĸŏĶŊŗŀĚĻńĨĶŌıŊĝĨŇħœĮĔńĭĽŇĬėƟŅŏĔļĨĶ ıĭĺƞŅȮĴňĔŅĶŐěƟĚŏĨŊŀĬĩŉĚĔŅĶĨŇħœĮĕŀĚŐĴĸĚĝĬŇħĬňŘĔńĭ
ĝĴıŌƞĪňŗĽƞĚŀŀĔȮŐĸŃœĴƞĴňĔŅĶĻŉĔļŅľŅĽŅĶŏėĴňĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŏıŇŗĴŏĨŇĴĴŅĔĺƞŅȮ20 ĮƖŐĸƟĺȮ
ĽŅĶŏėĴňĪňŗŐĬŃĬņŒľƟŒĝƟŀĵŌƞŏħŇĴĴňěņĬĺĬĬƟŀĵȮĽƞĚįĸĨƞŀĨƟĬĪŋĬŐĸŃľĸńĔĔŅĶĭĶŇľŅĶėĺŅĴĨƟŅĬĪŅĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĨƟŀĚ
ĴňĔŅĶıƞĬĽŅĶĔņěńħŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśȮŀŅěœĴƞĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝœħƟŏĪƞŅĪňŗėĺĶȮ
ĽƞĚįĸŒľƟĴňĔŅĶĨŇħœĮĔńĭĽŇĬėƟŅŏĔļĨĶĪňŗĽƞĚŀŀĔȮħńĚĬńŘĬȮěŉĚœħƟĻŉĔļŅľŅĽŅĶŏėĴňĪňŗĴňĮĶŃĽŇĪīŇĳŅıĴŅĪħŐĪĬ ŏıŊŗŀŒĝƟŒĬĔŅĶ
ĮƚŀĚĔńĬĔņěńħĪňŗŏľĴŅŃĽĴŒĬĽĳŅıĽĺĬȮĽĬńĭĽĬŋĬĔŅĶĽƞĚŀŀĔĝĴıŌƞȮĸħĮƤĠľŅĔŅĶĨŇħœĮĔńĭĽŇĬėƟŅŏĔļĨĶȮœħƟįĸįĸŇĨĪňŗĴň
ėŋĦĳŅıŐĸŃĮĸŀħĳńĵȮŐĸŃĽŅĴŅĶĩĬņœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚŏŀĔĽŅĶėņŐĬŃĬņĔŅĶŒĝƟĽŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝȮŏıŊŗŀĩƞŅĵĪŀħ
ėĺŅĴĶŌƟŒľƟĔńĭŏĔļĨĶĔĶȮįŌƟŏĔňŗĵĺĕƟŀĚŐĸŃįŌƟĪňŗĽĬŒěĨƞŀœĮ 
 

ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 
ĔŅĶŏĨĶňĵĴŐĮĸĚŐĸŃĺŅĚŐįĬĔŅĶĪħĸŀĚ 
 ħņŏĬŇĬĔŅĶŒĬŐĮĸĚĮĸŌĔĝĴıŌƞıńĬīŋƢĪńĭĪŇĴěńĬĪĶƢĕŀĚŏĔļĨĶĔĶȮ2 ŐĮĸĚȮŐĮĸĚĪħĸŀĚĪňŗȮ1 ĨņĭĸĵŅĵŐıĚȮŀņŏĳŀ
ĭŅĚėĬĪňȮěńĚľĺńħĽĴŋĪĶĽĚėĶŅĴ ŒĬŏħŊŀĬıķļĳŅėĴȮ2562 ŐĮĸĚĮĸŌĔŏĮƦĬŐĭĭĵĔĶƞŀĚȮĶŃĵŃĮĸŌĔȮ4x4 ŏĴĨĶȮŐĸŃŐĮĸĚĪħĸŀĚ
ĪňŗȮ2ȮĨņĭĸĶŅĚıŇĔŋĸȮŀņŏĳŀĔņŐıĚŐĽĬȮěńĚľĺńħĬėĶĮģĴ ĶŃľĺƞŅĚŏħŊŀĬĽŇĚľŅėĴȮ- ĔńĬĵŅĵĬȮ2563ȮŐĮĸĚĮĸŌĔŏĮƦĬŐĭĭ
ĽĳŅıœĶƞȮĶŃĵŃĮĸŌĔȮ4x4 ŏĴĨĶȮŒĝƟĨƟĬĝĴıŌƞĪňŗĴňėĺŅĴĽŌĚȮ2 - 2.5 ŏĴĨĶȮŐĸŃĴňŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĕŀĚĪĶĚıŋƞĴȮ3 - 4 ŏĴĨĶȮ
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ĽņĶĺěĔŅĶĶŃĭŅħĕŀĚľĬŀĬŐħĚŒĬĶŃĵŃħŀĔŐĸŃįĸŀƞŀĬȮħƟĺĵĔŅĶĽŋƞĴħŀĔľĶŊŀįĸŀƞŀĬȮ/2ȮħŀĔľĶŊŀįĸ-ŐĮĸĚĵƞŀĵȮ
ĨĶĺěĽŀĭĔŅĶĪņĸŅĵĪňŗŏĔŇħěŅĔĶŀĵŏěŅŃĕŀĚľĬŀĬŐħĚȮĞŉŗĚĴňĴŌĸĪňŗĩƞŅĵŀŀĔĴŅœĺƟŏĮƦĬŏĴŖħĔĸĴȮŕȮŏĸŖĔȮŕȮĽňĬŘņĨŅĸľĶŊŀĽňħņȮ
ĶŀĭĶŀĵŏěŅŃŀŅěıĭŏĮƦĬŐįĸŏĬƞŅĝŘņŐĸŃĴňĬŘņĪňŗŏĔŇħěŅĔĔŅĶŏĬƞŅĕŀĚħŀĔľĶŊŀįĸœľĸŀŀĔĴŅħƟĺĵȮ&Figure 1'ȮŏĴŊŗŀıĭħŀĔ
ľĶŊŀįĸŀƞŀĬĩŌĔĪņĸŅĵȮ/.#ȮěŉĚŏĶŇŗĴıƞĬĽŅĶĪħĸŀĚĨŅĴĔĶĶĴĺŇīňĨƞŅĚȮŕȮħƟĺĵĔŅĶŒĝƟŀńĨĶŅıƞĬȮ6ȮĸŇĨĶ-ĨƟĬ 
 ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRandomized Complete Block &RCB) Ĵň 3ȮĔĶĶĴĺŇīňȮ2ȮĞŘņȮ&ŐĮĸĚĵƞŀĵ'Ȯ&2ȮĨƟĬ-ĞŘņ'ȮĞŉŗĚ
ĴňĔĶĶĴĺŇīňȮħńĚĬňŘ 
 ĔĶĶĴĺŇīňĪňŗȮ/ȮıƞĬĽŅĶȮemamectin benzoate /,70# EC &ĔĸŋƞĴȮ6*'ȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ0ȮıƞĬĽŅĶȮmethoxyfenozide 02# SC &ĔĸŋƞĴȮ18*'ȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ1ȮıƞĬĽŅĶȮlambda-cyhalothrin 0,3# CS &ĔĸŋƞĴȮ3A*' ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ2ȮıƞĬĽŅĶȮdiflubenzuron 03# WP &ĔĸŋƞĴȮ15*' ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĽŅĶŏĮĶňĵĭŏĪňĵĭ' 
 ĔĶĶĴĺŇīňĪňŗȮ3ȮœĴƞıƞĬĽŅĶ 
 ŐĮĸĚĪħĸŀĚĪňŗȮ1 ıƞĬĽŅĶȮ2 ėĶńŘĚȮŐĸŃŐĮĸĚĪħĸŀĚĪňŗȮ2 ıƞĬĽŅĶȮ3 ėĶńŘĚ 
 *ȮĔĸŋƞĴĽŅĶĔņěńħŐĴĸĚĪňŗŒĝƟĪħĸŀĚěńħŐĭƞĚĨŅĴĔĸœĔĔŅĶŀŀĔķĪīŇśĕŀĚĽŅĶȮ&IRAC, 2020) 
ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚ 
 - ĭńĬĪŉĔěņĬĺĬħŀĔľĶŊŀįĸŀƞŀĬĪňŗıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚŐĸƟĺėņĬĺĦŏĮƦĬŏĮŀĶƢŏĞŖĬĨƢĔŅĶĪņĸŅĵŐĸŃěņĬĺĬ
ľĬŀĬŐħĚĪňŗĴňĝňĺŇĨȮőħĵĔŅĶĽŋƞĴȮ/2ȮħŀĔľĶŊŀįĸ-ŐĮĸĚĵƞŀĵȮĨĶĺěħŀĔľĶŊŀįĸŀƞŀĬĔƞŀĬıƞĬĽŅĶȮ/ȮĺńĬȮŐĸŃľĸńĚıƞĬĽŅĶȮ1, 3Ȯ
ŐĸŃȮ5ȮĺńĬȮĬņĕƟŀĴŌĸĪňŗœħƟĴŅĺŇŏėĶŅŃľƢįĸĪŅĚĽĩŇĨŇ  
 - ĭńĬĪŉĔėĺŅĴŏĮƦĬıŇļĨƞŀıŊĝȮ&phytotoxicity) ŐĸŃĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶŒĬŐĨƞĸŃĔĶĶĴĺŇīň 
 
 
 
 
 
 
 
Figure 1 FlowerȮbud &A), flower (B) and young fruit (C) of rose apple damaged by fruit boring 

caterpillar (C) and fruit boring caterpillar (D) 
 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 
ŐĮĸĚĪħĸŀĚĪňŗȮ1 ĨņĭĸĵŅĵŐıĚȮŀņŏĳŀĭŅĚėĬĪňȮěńĚľĺńħĽĴŋĪĶĽĚėĶŅĴ (ıķļĳŅėĴȮ2562)Ȯ 
 ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ&Table 1'ȮĔƞŀĬıƞĬĽŅĶĪħĸŀĚȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭĔŅĶĪņĸŅĵĕŀĚ
ľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ30,.6Ȯ+Ȯ42,36 ŏĮŀĶƢŏĞŖĬĨƢȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮĪňŗȮ3ȮŐĸŃȮ5ȮĺńĬȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬĸħĸĚȮ
2/,45Ȯ+Ȯ21,53ȮŐĸŃȮ/4,45Ȯ+Ȯ07,/5ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞ
ıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ46,53ȮŐĸŃȮ32,/5ȮŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗ
ıƞĬĽŅĶœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃ
įĸŀƞŀĬĸħĸĚȮ4,03Ȯ+Ȯ/2,36*Ȯ2,/5Ȯ+Ȯ/2,38ȮŐĸŃȮ0,.6Ȯ+Ȯ4,03 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠ
ĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ15,3.*Ȯ4.,20ȮŐĸŃȮ17,36 ŏĮŀĶƢŏĞŖĬĨƢȮ
ĨŅĴĸņħńĭȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮ 

 B  D  A 
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Table 1 Percent flowers and fruits damaged by fruit boring caterpillar*ȮMeridarchis scyrodes MeyrickȮ
on rose apple in treatments under field conditions at Yai Phaeng sub-district, Bang Khonthi 
district, Samut Songkhram province, May 2019 

 
Treatment Rate of 

application  
(g, ml/20 l  
of water) 

% damaged by fruit boring caterpillar1/ 
Before 
spraying 

Day after 1st application  Day after 2nd application 
3 5 7  3 5 7 

1. emamectin benzoate 
    1.92% EC 

10 58.33 64.58 41.67 a 18.75 a  14.58 a 14.58 a 6.25 a 

2.Ȯmethoxyfenozide  
    02#ȮSC 

10 64.58 64.58 41.67 a 16.67 a  14.58 a 10.42 a 2.08 a 

3.Ȯlambda-cyhalothrin  
    0,3#ȮCS 

20 52.08 58.33 43.75 a 29.17 a  8.33 a 6.25 a 4.17 a 

4. diflubenzuron  
    25% WP  

30 54.17 66.67 41.67 a 22.92 a  6.25 a 4.17 a 2.08 a 

5.Ȯuntreated check - 64.58 66.67 68.75 b 54.17 b  37.50 b 60.42 b 39.58 b 
CV (%)  21.6 9.8 15.8 45.8  63.3 50.1 116.5 
R.E. (%)       67.2 68.1 78.2 
1/ Means within a column followed by the same letters do not differ from one another significantly (P>0.05) 
 Average from 4 replications 

  
 ěņĬĺĬľĬŀĬŐħĚȮ&Table 2'ȮĔƞŀĬıƞĬĽŅĶĪħĸŀĚȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮ.,/7Ȯ+Ȯ.,11Ȯ
Ĩńĺ-ħŀĔ,įĸ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮ 
 ľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ3ȮĺńĬȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮ.,.0Ȯ+Ȯ.,.6ȮĨńĺ-ħŀĔ,įĸ 
ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮĞŉŗĚıĭľĬŀĬŐħĚȮ.,11ȮĨńĺ-ħŀĔ,įĸ ľĸńĚĔŅĶıƞĬĽŅĶ
ėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ5ȮĺńĬȮıĭĺƞŅȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ emamectin benzoate 1.92% EC ŐĸŃȮlambda-cyhalothrinȮ0,3#ȮCS 
œĴƞıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮmethoxyfenozideȮ02#ȮSC ŐĸŃȮ
diflubenzuronȮ03#ȮWP ĞŉŗĚıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮ.,.0ȮŐĸŃȮ.,.2ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭȮŐĨƞĬƟŀĵĔĺƞŅ
ŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚȮ.,.6ȮĨńĺ-ħŀĔ,įĸȮ 
  
Table 2 Mean number of fruit boring caterpillar*ȮMeridarchis scyrodes Meyrick in the treatments found 

on rose apple at Yai Phaeng sub-district, Bang Khonthi district, Samut Songkhram province, 
May 2019 

 
Treatment Rate of 

application  
(g, ml/20 l 
of water) 

Mean number of fruit boring caterpillar1/ 
Before 
spraying 

Day after 1st application  Day after 2nd application 
3 5 7  3 5 7 

1. emamectin benzoate 
   1.92% EC 

10 0.19 0.13 a 0.06 a 0.00 a  0.02 0.00 a 0.00 a 

2.Ȯmethoxyfenozide 
    02#ȮSC 

10 0.21 0.10 a 0.02 a 0.02 ab  0.00 0.00 a 0.00 a 

3.Ȯlambda-cyhalothrin 
    0,3#ȮCS 

20 0.31 0.13 a 0.08 a 0.00 a  0.00 0.00 a 0.00 a 

4. diflubenzuron  
    25% WP  

30 0.33 0.17 a 0.02 a 0.04 ab  0.00 0.00 a 0.00 a 

5.Ȯuntreated check - 0.25 0.52 b 0.33 b 0.08 b  0.04 0.08 b 0.13 b 
CV (%)  62.4 48.4 70.4 166.3  330.1 195.4 122.3 
R.E. (%)       92.1 77.9 211.9 
1/ Means within a column followed by the same letters do not differ from one another significantly (P>0.05) 
  Average from 4 replications 
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 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮĪňŗȮ3ȮŐĸŃȮ5ȮĺńĬȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭěņĬĺĬľĬŀĬŐħĚȮ.,.6ȮŐĸŃȮ.,/1ȮĨńĺ-ħŀĔ,įĸ 
 ĔŅĶĪħĸŀĚŐĮĸĚĪħĸŀĚĪňŗȮ1ȮıĭĺƞŅ ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬĔńĭěņĬĺĬľĬŀĬŐħĚȮľĸńĚĔŅĶıƞĬĽŅĶ
ėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮĴňėĺŅĴĽŀħėĸƟŀĚĔńĬȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬ
ĸħĸĚȮŐĸŃœĴƞıĭľĬŀĬŐħĚȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ
œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 
ŐĮĸĚĪħĸŀĚĪňŗȮ2ȮĨņĭĸĶŅĚıŇĔŋĸȮŀņŏĳŀĔņŐıĚŐĽĬȮěńĚľĺńħĬėĶĮģĴ (ĽŇĚľŅėĴȮ- ĔńĬĵŅĵĬȮ2563)Ȯ 
 ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ&Table 3'ȮĔƞŀĬıƞĬĽŅĶĪħĸŀĚȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭĔŅĶĪņĸŅĵĕŀĚ
ľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ58.34Ȯ-Ȯ68.75ȮŏĮŀĶƢŏĞŖĬĨƢ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮȮ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮĪňŗȮ1ȮĺńĬȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ lambda-cyhalothrin 2.5% CS ŐĸŃȮdiflubenzuronȮ03#ȮWP 
ıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ36,20ȮŐĸŃȮ34,03 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīň
ĪňŗıƞĬĽŅĶȮemamectin benzoate 1.92% EC ŐĸŃȮmethoxyfenozideȮ02#ȮSC ĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔ
ŐĸŃįĸŀƞŀĬȮ40,3.ȮŐĸŃȮ42,36ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞ
ıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ55,.6 ŏĮŀĶƢŏĞŖĬĨƢȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮľĸńĚĔŅĶıƞĬĽŅĶĪňŗȮ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔ
ŐĸŃįĸŀƞŀĬȮ34,03Ȯ+Ȯ36,11ȮŐĸŃȮ32,/5Ȯ+Ȯ34,03ȮŏĮŀĶƢŏĞŖĬĨƢȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīň
œĴƞıƞĬĽŅĶȮĞŉŗĚıĭĔŅĶĪņĸŅĵĽŌĚĕŉŘĬȮ87,37ȮŐĸŃȮ67,37ȮŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭ 
 
Table 3 Percent flowers and fruits damaged by fruit boring caterpillar*ȮMeridarchis scyrodes Meyrick 

on rose apple in treatments under field conditions at Rang Phikun sub-district, Kamphaeng Saen 
district, Nakhon Pathom province, August - September 2020 

 
Treatment Rate of 

application 
(g, ml/20 l  
of water) 

% damaged by fruit boring caterpillar1/ 
Before 
spraying 

Day after  
1st application 

 Day after  
2nd application 

 Day after  
3rd application 

3 5 7  3 5 7  3 5 7 
1. emamectin benzoate   
    1.92% EC 

10 58.34 62.50Ȯab 56.25Ȯa 56.25Ȯa  50.00Ȯa 29.04Ȯb 20.83Ȯa  18.75Ȯa /2,37Ȯa 8.33Ȯa 

2.Ȯmethoxyfenozide  
    02#ȮSC 

10 60.42 64.58Ȯab 58.33Ȯa 54.17Ȯa  47.92Ȯa 18.74Ȯa 18.75Ȯa  16.67Ȯa 12.50Ȯa 6.25Ȯa 

3.Ȯlambda-cyhalothrin  
    0,3#ȮCS 

20 60.42 58.42Ȯa 58.33Ȯa 56.25Ȯa  43.75Ȯa 21.38Ȯab 20.84Ȯa  14.59Ȯa 10.42Ȯa 4.17Ȯa 

4. diflubenzuron 
    25% WP  

30 68.75 56.25Ȯa 56.25Ȯa 56.25Ȯa  43.75Ȯa 15.66Ȯa 20.84Ȯa  16.67Ȯa 10.42Ȯa 8.34Ȯa 

5.Ȯuntreated check - 60.42 77.08Ȯb 89.59Ȯb 89.59Ȯb  95.83Ȯb 95.29Ȯc 83.36Ȯb  83.34Ȯb 77.08Ȯb 77.09Ȯb 
CV (%)  31.3 17.2 24.5 8.6  16.8 19.4 34.3  19.5 2.,2 39.2 
R.E. (%)  - - - -  37.8 /17,2 37.6  30.2 39.1 30.0 
1/ȮMeans within a column followed by the same letters do not differ from one another significantly (P>0.05)  
 Average from 4 replications 

  
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃ
įĸŀƞŀĬĸħĸĚȮ21,53Ȯ+Ȯ3.,..*Ȯ/3,44Ȯ+Ȯ07,.2ȮŐĸŃȮ/6,53Ȯ+Ȯ0.,62 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴň
ĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬĽŌĚȮ73,61*Ȯ73,07ȮŐĸŃȮ61,14Ȯ
ŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭȮőħĵľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1ȮŐĸŃȮ5ȮĺńĬȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮŒĬĕĦŃĪňŗ
ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ3ȮĺńĬȮıĭĺƞŅȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮmethoxyfenozideȮ02#ȮSCȮŐĸŃȮdiflubenzuronȮ03#ȮWP 
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ıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ/3,44ȮŐĸŃȮ/6,52ȮŏĮŀĶƢŏĞŖĬĨƢ œĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮ
lambda-cyhalothrinȮ0,3#ȮCS ĞŉŗĚıĭĔŅĶĪņĸŅĵȮ0/,16ȮŏĮŀĶƢŏĞŖĬĨƢ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇ
ĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮemamectin benzoate 1.92% ECȮĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚȮ29.04ȮŏĮŀĶƢŏĞŖĬĨƢ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ1ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃ
įĸĸħĸĚȮ/2,37 + /6,53*Ȯ/.,20 + /2,37ȮŐĸŃȮ2,/5 + 6,11 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠ
ĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ61,12*Ȯ55,.6ȮŐĸŃȮ55,.7ȮŏĮŀĶƢŏĞŖĬĨƢȮ
ĨŅĴĸņħńĭȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 ěņĬĺĬľĬŀĬŐħĚȮ&Table 4' ĔƞŀĬıƞĬĽŅĶĪħĸŀĚȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬȮ0.34Ȯ-Ȯ0.50Ȯ
Ĩńĺ-ħŀĔ,įĸ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬŒĬĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶěņĬĺĬȮ.,03Ȯ+Ȯ.,05*Ȯ
.,01Ȯ+Ȯ.,07ȮŐĸŃȮ.,/1Ȯ+Ȯ.,01ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ
ĞŉŗĚıĭľĬŀĬŐħĚȮ.,3.*Ȯ.,40ȮŐĸŃȮ.,45ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭ 
 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬŒĬĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶěņĬĺĬȮ.,/1Ȯ+Ȯ.,01*Ȯ
.,..Ȯ+Ȯ.,/5ȮŐĸŃȮ.,..Ȯ+Ȯ.,.0ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ
ĞŉŗĚıĭěņĬĺĬľĬŀĬŐħĚȮ.,32*Ȯ.,7/ȮŐĸŃȮ.,16ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭ őħĵľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮ
ĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮŒĬĕĦŃĪňŗľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ7ȮĺńĬȮıĭĺƞŅȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮ
diflubenzuronȮ03#ȮWP œĴƞıĭľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮŐĸŃœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮlambda-
cyhalothrin 2.5% CS ŐĸŃ methoxyfenozideȮ02#ȮSC ĞŉŗĚıĭľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬȮ.,.2ȮŐĸŃȮ.,.4ȮĨńĺ-ħŀĔ,įĸ 
ĨŅĴĸņħńĭ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮemamectin benzoateȮ/,70#ȮEC 
ĞŉŗĚıĭľĬŀĬŐħĚȮ.,/5ȮĨńĺ-ħŀĔ,įĸ 
 
Table 4 Mean number of fruit boring caterpillar, Meridarchis scyrodes Meyrick in treatments found 

on rose apple at Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province, 
August - September 2020 

 
Treatment Rate of 

application 
(g, ml/20 l  
of water) 

Mean number of fruit boring caterpillar1/ 
Before 
spraying 

Day after  
1st application 

 Day after  
2nd application 

 Day after  
3rd application 

3 5 7  3 5 7  3 5 7 
1. emamectin benzoate   
    1.92% EC 

10 0.40 0.27 a 0.27 a 0.17 a  0.23 a 0.17 b 0.00 a  0.02 a 0.02 a 0.02 a 

2.Ȯmethoxyfenozide  
    02#ȮSC 

10 0.34 0.25 a 0.25 a 0.23 a  0.21 a 0.06 ab 0.02 a  0.02 a 0.02 a 0.02 a 

3.Ȯlambda-cyhalothrin  
    0,3#ȮCS 

20 0.46 0.25 a 0.23 a 0.13 a  0.15 a 0.04 ab 0.02 a  0.02 a 0.00 a 0.00 a 

4. diflubenzuron 
    25% WP  

30 0.50 0.27 a 0.29 a 0.15 a  0.13 a 0.00 a 0.00 a  0.00 a 0.00 a 0.02 a 

5.Ȯuntreated check - 0.48 0.50 b 0.62 b 0.67 b  0.54 b 0.91 c 0.38 b  0.40 b 0.48 b 0.48 b 
CV (%)  24.4 35.1 28.6 24.9  70.5 48.9 93.5  91.8 60.5 49.3 
R.E. (%)  - - - -  0/,2 0/,2 29.8  99.0 82.4 38.4 
1/ȮMeans within a column followed by the same letters do not differ from one another significantly (P>0.05)  
 Average from 4 replications 
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 ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ1ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬĬƟŀĵĴŅĔȮ
ěņĬĺĬȮ.,..Ȯ+Ȯ.,.0*Ȯ.,..Ȯ+Ȯ.,.0ȮŐĸŃȮ.,..Ȯ+Ȯ.,.0ȮĨńĺ/ħŀĔ,įĸ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭ
ĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮĞŉŗĚıĭěņĬĺĬľĬŀĬŐħĚȮ.,2.*Ȯ.,26ȮŐĸŃȮ.,26ȮĨńĺ-ħŀĔ,įĸ ĨŅĴĸņħńĭ ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 ĔŅĶĪħĸŀĚŒĬŐĮĸĚĪħĸŀĚĪňŗȮ2ȮıĭĺƞŅ ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔŐĸŃįĸŀƞŀĬĔńĭěņĬĺĬľĬŀĬŐħĚȮľĸńĚĔŅĶ
ıƞĬĽŅĶėĶńŘĚĪňŗȮ3ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮĴňėĺŅĴĽŀħėĸƟŀĚĔńĬȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗħŀĔ
ŐĸŃįĸŀƞŀĬĸħĸĚȮŐĸŃıĭľĬŀĬŐħĚŒĬħŀĔŐĸŃįĸŀƞŀĬĬƟŀĵĴŅĔěĬĩŉĚœĴƞıĭŏĸĵ ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠ
ĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ŀĬŉŗĚěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĔŅĶ
ŏĕƟŅĪņĸŅĵĕŀĚľĬŀĬŐħĚŒĬĝƞĺĚħŀĔĨŌĴĕŀĚĝĴıŌƞȮıĭĺƞŅȮŒĬĭŅĚħŀĔĪňŗıĭĔŅĶĪņĸŅĵĽƞĺĬŒľĠƞœĴƞıĭĨńĺľĬŀĬŐħĚŀĵŌƞĳŅĵŒĬȮ
ŀŅěŏĬŊŗŀĚĴŅěŅĔħŀĔĨŌĴĴňĕĬŅħŏĸŖĔȮľĬŀĬĞŉŗĚŀĵŌƞŒĬĶŃĵŃĪňŗĨƟŀĚĔŅĶŀŅľŅĶŏıŊŗŀıńĥĬŅĔŅĶŏěĶŇĠŏĨŇĭőĨěŉĚŏėĸŊŗŀĬĵƟŅĵěŅĔ
ŐľĸƞĚŀŅľŅĶŏħŇĴœĮĵńĚŐľĸƞĚŀŅľŅĶŒľĴƞŒĔĸƟŏėňĵĚȮŏĴŊŗŀľĬŀĬőĨŏĨŖĴĪňŗěŃŏěŅŃŀŀĔěŅĔįĸŐĸŃŏĕƟŅħńĔŐħƟŒĬħŇĬȮľĶŊŀŒĨƟŒĭœĴƟĪňŗ
ĶƞĺĚľĸƞĬŀĵŌƞĶŀĭȮŕȮőėĬĨƟĬȮĨŅĴĪňŗĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝȮ&2557'ȮŐĸŃȮĽńĠĠŅĦňŐĸŃėĦŃȮ&2562'ȮĶŅĵĚŅĬœĺƟȮěŉĚŀŅěŏĮƦĬĽŅŏľĨŋ
ŒľƟıĭĔŅĶŏĕƟŅĪņĸŅĵħŀĔĨŌĴœħƟĪńŘĚĝƞŀħŀĔŒĬĭŅĚĝƞŀȮőħĵĪňŗŀŅěĽņĶĺěıĭľĶŊŀœĴƞıĭľĬŀĬŐħĚŀĵŌƞĳŅĵŒĬ 
 ŏĴŊŗŀıŇěŅĶĦŅĮĶŃĽŇĪīŇĳŅıĽŅĶĮƚŀĚĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮıĭĺƞŅĪńŘĚȮ2 ŐĮĸĚĪħĸŀĚĽŀħėĸƟŀĚĔńĬȮėŊŀȮĽŅĶȮ
emamectin benzoateȮ/,70#ȮECȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶȮmethoxyfenozideȮ02#ȮSCȮŀńĨĶŅȮ/.Ȯ
ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶȮlambda-cyhalothrinȮ0,3#ȮCSȮŀńĨĶŅȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ ŐĸŃĽŅĶȮdiflubenzuronȮ
03#ȮWP ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮőħĵĽŅĶȮemamectin 
benzoateȮ/,70#ȮECȮ(ĔĸŋƞĴȮ6) ěńħŀĵŌƞŒĬĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔŀŀĔķĪīŇśĪňŗĶŃĭĭĮĶŃĽŅĪŐĸŃĶŃĭĭĔĸƟŅĴŏĬŊŘŀĕŀĚŐĴĸĚȮ
&nerve and muscle action'ȮőħĵĽŅĶěŃĔĶŃĨŋƟĬĔŅĶŏĕƟŅŀŀĔėĸŀœĶħƢȮŏĔŇħĔŅĶĕńħĕĺŅĚĔŅĶĽƞĚĔĶŃŐĽĮĶŃĽŅĪĪņŒľƟĔŅĶ
ĽƞĚĔĶŃŐĽĮĶŃĽŅĪĸħĸĚȮĪņŒľƟŐĴĸĚŏĔŇħŀŅĔŅĶŀńĴıŅĨŐĸŃľĵŋħĔŇĬŀŅľŅĶȮĽŅĶĬňŘěńħŀĵŌƞŒĬĔĸŋƞĴĵƞŀĵȮAvermectins,Ȯ
Milbemycins (IRAC, 2020) ĞŉŗĚœħƟěŅĔĔŅĶŐĵĔĽŅĶĪňŗŏĔŇħěŅĔĔŅĶľĴńĔĕŀĚěŋĸŇĬĪĶňĵƢŒĬħŇĬȮStreptomyces avermitilisȮ
ĽŅĶĔĸŋƞĴĬňŘĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĔņěńħŏıĸňŘĵœĲŐĸŃľĬŀĬįňŏĽŊŘŀĝĬŇħĨƞŅĚȮŕȮĴňėĺŅĴŏĮƦĬıŇļĨŗņĨƞŀĻńĨĶŌīĶĶĴĝŅĨŇŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŏĮƦĬĔĸŋƞĴĽŅĶĪňŗĽņėńĠĪňŗĴńĔĬņĴŅıŇěŅĶĦŅŒĝƟŒĬĔŅĶěńħĔŅĶĻńĨĶŌıŊĝŐĭĭįĽĴįĽŅĬȮ&IPM)Ȯ&Ishaaya et al., 2002)Ȯ 
 ĽņľĶńĭĽŅĶȮmethoxyfenozideȮ02#ȮSCȮ(ĔĸŋƞĴȮ18) ěńħŀĵŌƞŒĬĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔŀŀĔķĪīŇśĨƞŀĔĶŃĭĺĬĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĕŀĚŐĴĸĚȮ&growth and development targets) ěńħŀĵŌƞŒĬĽŅĶĔĸŋƞĴĵƞŀĵȮDiacylhydrazinesȮ(IRAC, 2020) 
ĽŅĶĔĸŋƞĴĬňŘěŃŏĕƟŅœĮĶĭĔĺĬĔĶŃĭĺĬĔŅĶĸŀĔėĶŅĭĕŀĚľĬŀĬįňŏĽŊŘŀȮĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĴŊŗŀľĬŀĬĔŇĬŏĕƟŅœĮȮĽŅĶěŃŀŀĔķĪīŇś
ŏľĴŊŀĬŁŀĶƢőĴĬȮecdysone ĞŉŗĚŏĮƦĬŁŀĶƢőĴĬĪňŗĔĶŃĨŋƟĬŒľƟŐĴĸĚĴňĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃĔĶŃĨŋƟĬŒľƟįĬńĚĸņĨńĺŏĔŇħĔŅĶĸŀĔėĶŅĭȮ
ŐĸŃěŃŏĔŇħĔŅĶĸŀĔėĶŅĭĨĸŀħŏĺĸŅěĬĨŅĵŒĬĪňŗĽŋħȮĬŀĔěŅĔĬňŘ ĵńĚĴňėŋĦĽĴĭńĨŇĝƞĺĵĔņěńħœĕƞœħƟȮŀňĔĪńŘĚĵńĚŏĮƦĬĽŅĶĪňŗ
ĮĸŀħĳńĵĨƞŀĽŇŗĚĴňĝňĺŇĨŀŊŗĬĶĺĴĩŉĚŐĴĸĚĴňĮĶŃőĵĝĬƢŀŊŗĬȮŕȮħƟĺĵȮ(Carlson et al., 2001)  
 ĽƞĺĬĽŅĶȮlambda-cyhalothrinȮ0,3#ȮCSȮ&ĔĸŋƞĴȮ3A) ěńħŀĵŌƞŒĬĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔŀŀĔķĪīŇśĪňŗĶŃĭĭĮĶŃĽŅĪŐĸŃ
ĶŃĭĭĔĸƟŅĴŏĬŊŘŀĕŀĚŐĴĸĚȮ&nerve and muscle action'ȮĞŉŗĚĽŅĶĔņěńħŐĴĸĚĪňŗŀŀĔķĪīŇśĔńĭŏĮƚŅľĴŅĵŏľĸƞŅĬňŘȮĴńĔŀŀĔķĪīŇśŏĶŖĺȮ
ěńħŀĵŌƞŒĬĽŅĶĔĸŋƞĴĵƞŀĵȮPyrethroids, Pyrethrins ĽŅĶĔĸŋƞĴĬňŘěŃŏĕƟŅœĮĶĭĔĺĬėĺŅĴĽĴħŋĸĕŀĚőĞŏħňĵĴȮőħĵĔŅĶŏĮƕħĝƞŀĚ
őĞŏħňĵĴœĺƟĪņŒľƟŏĔŇħĔŅĶĔĶŃĨŋƟĬĴŅĔŏĔŇĬœĮȮŐĸŃŒĬĭŅĚĔĶĦňŀŅěŏĔŇħĔŅĶŀŋħĨńĬĕŀĚŏĽƟĬĮĶŃĽŅĪȮ(IRAC, 2020)ȮĽŅĶ 
PyrethroidsȮŒĝƟŀĵƞŅĚŐıĶƞľĸŅĵŒĬĔŅĶėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝŒĬĔŅĶŏĔļĨĶȮĽŅīŅĶĦĽŋĕȮŐĸŃŒĬĭƟŅĬŏĶŊŀĬȮőħĵŒĬ
ĔŅĶŏĔļĨĶĽŅĶĬňŘĬņĴŅŒĝƟĮƚŀĚĔńĬĔņěńħŐĴĸĚĻńĨĶŌıŊĝěņıĺĔŏıĸňŘĵȮħƟĺĚȮŐĸŃľĬŀĬįňŏĽŊŘŀȮŏĴŊŗŀĽŅĶŏĕƟŅĽŌƞĨńĺŐĴĸĚěŃŀŀĔ
ķĪīŇśĶĭĔĺĬĔŅĶĬņĔĶŃŐĽĮĶŃĽŅĪĳŅĵŒĬœĴƞĔňŗĬŅĪňȮĪņŒľƟľĵŋħĔŇĬŀŅľŅĶȮĽŌĠŏĽňĵĔŅĶėĺĭėŋĴĔĸƟŅĴŏĬŊŘŀȮŏĔŇħŀŅĔŅĶ
ŀńĴıŅĨŐĸŃĨŅĵŒĬĪňŗĽŋħȮ(He et al., 2008)Ȯ 
 ĽŅĶȮdiflubenzuronȮ03#ȮWP (ĔĸŋƞĴȮ15'ȮěńħŀĵŌƞŒĬĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔŀŀĔķĪīŇśĨƞŀĔĶŃĭĺĬĔŅĶŏěĶŇĠŏĨŇĭőĨ
ĕŀĚŐĴĸĚȮőħĵĵńĭĵńŘĚĔŅĶĽńĚŏėĶŅŃľƢœėĨŇĬȮ&chitin) (IRAC, 2020) ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĽņėńĠĕŀĚőėĶĚĽĶƟŅĚĕŀĚįĬńĚĸņĨńĺ
ĕŀĚŐĴĸĚȮŏĔŇħĔŅĶĶĭĔĺĬĔŅĶŏěĶŇĠŏĨŇĭőĨŒĬĶŃĵŃľĬŀĬĪňŗĨƟŀĚĸŀĔėĶŅĭŏıŊŗŀŏĕƟŅĽŌƞĶŃĵŃĩńħœĮȮĪņŒľƟľĬŀĬĸŀĔėĶŅĭ
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œĴƞĽĴĭŌĶĦƢŐĸŃĨŅĵŒĬĪňŗĽŋħȮĽŅĶĔĸŋƞĴĬňŘěńħŀĵŌƞŒĬĔĸŋƞĴĵƞŀĵȮBenzoylureaȮĞŉŗĚŏĮƦĬĔĸŋƞĴĽŅĶĔņěńħŐĴĸĚĪňŗĴňĔŅĶĬņœĮŒĝƟŀĵƞŅĚ
ŐıĶƞľĸŅĵŒĬĔŅĶěńħĔŅĶĻńĨĶŌıŊĝŐĭĭįĽĴįĽŅĬȮ&IPM) ŐĸŃĔŅĶěńħĔŅĶĔŅĶĨƟŅĬĪŅĬĽŅĶĔņěńħŐĴĸĚȮ&IRM) ŏĬŊŗŀĚěŅĔĴň
ėĺŅĴŏĮƦĬıŇļĨŗņĨƞŀĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴŐĸŃŐĴĸĚĨńĺľŘņȮ&Sun et al., 2015'Ȯ 
 ĽņľĶńĭįĸĔĶŃĪĭĕŀĚĽŅĶĪħĸŀĚĪňŗĴňĨƞŀĨƟĬĝĴıŌƞȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶĔņěńħŐĴĸĚȮœĴƞĔƞŀŒľƟŏĔŇħėĺŅĴŏĮƦĬıŇļȮ
&phytotoxicity)ȮĨƞŀĨƟĬĝĴıŌƞȮĪńŘĚȮ2 ŐĮĸĚĪħĸŀĚȮĽƞĺĬĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĔņěńħŐĴĸĚĪňŗĬņĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬ
ĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞĪňŗĨƟĬĴňėĺŅĴĽŌĚȮ2 - 2.5 ŏĴĨĶȮŐĸŃĴňĪĶĚıŋƞĴĔĺƟŅĚĮĶŃĴŅĦȮ3 - 4 ŏĴĨĶȮőħĵŒĝƟŀńĨĶŅıƞĬȮ6 ĸŇĨĶ/ĨƟĬȮ
ıĭĺƞŅȮĽŅĶĔņěńħŐĴĸĚĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĨŗņĪňŗĽŋħȮėŊŀȮĽŅĶȮlambda-cyhalothrin 0,3#ȮCSȮĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ2.28Ȯ
ĭŅĪ/ĨƟĬ/ėĶńŘĚȮĶŀĚĸĚĴŅȮėŊŀȮĽŅĶȮemamectin benzoateȮ/,70#ȮEC ŐĸŃ methoxyfenozide 02#ȮSCȮĴňĨƟĬĪŋĬĔŅĶ
ıƞĬĽŅĶȮ7.80ȮŐĸŃȮ9.00 ĭŅĪ/ĨƟĬ/ėĶńŘĚȮĨŅĴĸņħńĭȮŐĸŃĽŅĶĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶŐıĚĪňŗĽŋħėŊŀȮdiflubenzuronȮ03#ȮWP 
ĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ15.30 ĭŅĪ/ĨƟĬ/ėĶńŘĚȮ&TableȮ5' 
 
Table 5 Average cost of insecticides per plantȮin treatments for controlling fruit boring caterpillar, 

Meridarchis scyrodes Meyrick on rose apple 
 

Insecticide Package 
(g, ml) 

Cost/unit1/ 

(Baht) 
Rate of 

application/ 
20 l of water 

Cost 
(Baht/20 l 
of water) 

Cost 
(Baht/tree2/) 

emamectin benzoate /,70# EC 250 650 10 26 7.80 
methoxyfenozide 02# SC 250 750 10 30 9.00 
lambda-cyhalothrin 0,3# CS 1,000 380 20 7.6 2.28 
diflubenzuron 03# WP 500 850 30 51 15.30 

1/ price in May 2019 
2/ Spray volume : 6 liters/tree (Hight 2-2.5 m/Ø 3-4 m) 

 
ĽĶŋĮįĸĔŅĶĪħĸŀĚŐĸŃėņŐĬŃĬņ 

 ĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮıĭĺƞŅȮĽŅĶ lambda-cyhalothrin 2.5# CS ŀńĨĶŅȮ
0.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮĽŅĶȮemamectin benzoate /,70# ECȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ĽŅĶȮ
methoxyfenozide 02# SCȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ŐĸŃĽŅĶȮdiflubenzuron 03# WPȮŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀ
ĬŘņȮ0.ȮĸŇĨĶ ĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞȮŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶ 2.28* 7.80*Ȯ9.00ȮŐĸŃȮ
15.30ȮĭŅĪ/ĨƟĬ/ėĶńŘĚȮőħĵĽŅĶĔņěńħŐĴĸĚĪŋĔĝĬŇħœĴƞŏĮƦĬıŇļĨƞŀĨƟĬĝĴıŌƞ ŏĬŊŗŀĚěŅĔľĬŀĬŐħĚŏĕƟŅĪņĸŅĵĨńŘĚŐĨƞĝĴıŌƞŏĶŇŗĴ
ŐĪĚħŀĔȮěĬĩŉĚĝƞĺĚħŀĔĨŌĴŐĸŃŏĶŇŗĴĨŇħįĸȮěŉĚėĺĶıƞĬĽŅĶĔņěńħŐĴĸĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĨńŘĚŐĨƞĝĴıŌƞŏĶŇŗĴĨŇħħŀĔěĬĩŉĚĨŇħįĸŀƞŀĬȮ 

 
ėņĕŀĭėŋĦ 

 ĕŀĕŀĭėŋĦŏĔļĨĶĔĶŏěƟŅĕŀĚĽĺĬĝĴıŌƞĪńĭĪŇĴěńĬĪĶƢȮĪňŗŏŀŊŘŀŏĲƘƨŀŐĮĸĚĮĸŌĔĝĴıŌƞĽņľĶńĭħņŏĬŇĬĚŅĬĪħĸŀĚȮĕŀĕŀĭėŋĦ 
Prof. Dr. Roger A. Beaver ŐĸŃĕŀĕŀĭėŋĦıĬńĔĚŅĬĶŅĝĔŅĶŐĸŃŏěƟŅľĬƟŅĪňŗĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝȮĪňŗŒľƟĔŅĶĝƞĺĵŏľĸŊŀĚŅĬĺŇěńĵ
ĪŋĔĪƞŅĬȮĪņŒľƟĚŅĬĺŇěńĵĝŇŘĬĬňŘĽņŏĶŖěĸŋĸƞĺĚœĮħƟĺĵħň 
 

ŏŀĔĽŅĶŀƟŅĚŀŇĚ 
ĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅ,Ȯ0331,ȮėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚŐĸŃĽńĨĺƢĻńĨĶŌıŊĝȮĮƖȮ0331, ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶ
 ŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮĔĶŋĚŏĪıł,Ȯ1.1ȮľĬƟŅ, 
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ĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ,Ȯ2557. ŐĴĸĚĻńĨĶŌœĴƟįĸ,ȮĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶ
 ŏĔļĨĶ ĔĶŋĚŏĪıł,Ȯ151 ľĬƟŅ. 
ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ,Ȯ2539. ėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚŐĸŃĽńĨĺƢĻńĨĶŌıŊĝȮĮƖȮ0339. ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĔĶĴ
 ĺŇĝŅĔŅĶŏĔļĨĶȮĔĶŋĚŏĪıł,Ȯ259 ľĬƟŅ, 
---------------------------,Ȯ2541. ėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚŐĸŃĽńĨĺƢĻńĨĶŌıŊĝȮĮƖȮ0341. ĔŀĚĔňĢŐĸŃĽńĨĺ
 ĺŇĪĵŅȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮĔĶŋĚŏĪıł,Ȯ285 ľĬƟŅ, 
---------------------------,Ȯ2542. ŐĴĸĚĻńĨĶŌœĴƟįĸ,ȮĔĸŋƞĴĚŅĬĺŇěńĵŐĴĸĚĻńĨĶŌœĴƟįĸȮĽĴŋĬœıĶȮŐĸŃŏėĶŊŗŀĚŏĪĻȮĔŀĚĔňĢŐĸŃĽńĨĺ
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ĔŅĶěńħĔŅĶĽŅĶęƞŅŐĴĸĚŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔȮScirtothrips dorsalis Hood ŒĬĔŋľĸŅĭıĺĚ 
Insecticide Management for Controlling Chilli Thrips*  

Scirtothrips dorsalis Hood in Bunchy Rose 
 

ĻĶňěņĬĶĶěƢȮĻĶňěńĬĪĶŅ/-ȮĽŋĳĶŅħŅȮĽŋėĬīŅĳŇĶĴĵƢȮĦȮıńĪĸŋĚ1-ȮĽĴĻńĔħŇśȮĻŇĶŇıĸĨńŘĚĴńŗĬ/- 
Srijumnun Srijuntra1/ Suprada Sukonthabhirom na Pattalung/-ȮSomsak Siriphontangmun/- 

+++++++++++++++++++++++++++++++++++++++++++ 
Abstract 

 Rose productionȮhas encountered insecticide resistance problem in chilli thrips*ȮScirtothrips 
dorsalis Hood. Insecticide rotation is the management method that can reduce this problem. The 
experiments were conducted to find proper insecticide rotation pattern by using insecticides from different 
mode of action for controlling chilli thrips in rose. The experiment was to evaluate four insecticide rotation 
patterns which efficacious insecticides; spinetoram 12% SC &GroupȮ5), cyantraniliprole 10% OD &GroupȮ28), 
chlorfenapyr 10% SC &GroupȮ/1',Ȯcyantraniliprole 10% OD &GroupȮ28),Ȯfipronil 5# SC &GroupȮ2),Ȯemamectin 
benzoate 1.92% EC,Ȯabamectin 1.8% ECȮ&Group 6), lambda-cyhalothrin 2.5% CS &GroupȮ1' and dichlorvos 
50% EC &GroupȮ/'; ucpcȮqcosclrg_jjwȮqnp_wcbȮglȮbgddcpclrȮpmr_rgmlȮn_rrcplqȮamkn_pcbȮugrfȮd_pkcpŲqȮ
qnp_wgleȮn_rrcplȮ_lbȮslrpc_rcbȮamlrpmj,ȮRfgqȮcvncpgkclrȮu_qȮa_ppgcbȮmsrȮ_rȮd_pkcpŲs orchard in Mueang 
Nakhon Pathom district, Nakhon Pathom province; during February - April 2019 and January - February 
2020. The results revealed that the rotation spraying pattern, spinetoram 1 time -- dichlorvos 1 time 
-- lambda-cyhalothrin 3 times -- fipronil 3 times, in every 15-day intervalȮof thrips life cycle was the 
most suitable rotation spraying pattern because this pattern can control thrips numbers as low as 
0.58 - 5.86Ȯand 0.35 - 2.03Ȯinsects/shoot in year 2019 and 2020 respectively which was significantly lower 
rf_lȮrf_rȮmdȮd_pkcpŲqȮqnp_wgleȮn_rrcplȮufgafȮa_lȮamlrpmjȮrfpgnqȮlsk`cpȮ_qȮ1.96 - 10.02Ȯand 0.45 - 2.40Ȯ
insects/shoot in year 2019 and 2010 respectively. The spraying cost for insecticide rotation pattern per 
cycle was 391.00 Baht/time/Rai. The insecticide rotation pattern obtained was proper for recommendation 
to reduce insecticide resistance problem in chilli thrips damaging roses. 
 
Keywords : chilli thrips, chemical control, insecticide resistance, rose production 
 

ĭĪėńħĵƞŀ 
 ĔŅĶįĸŇĨĔŋľĸŅĭĴńĔĮĶŃĽĭĮƤĠľŅĔŅĶĨƟŅĬĪŅĬĨƞŀĽŅĶęƞŅŐĴĸĚŒĬŏıĸňŘĵœĲıĶŇĔȮScirtothrips dorsalis Hood ĔŅĶŒĝƟ
ĽŅĶęƞŅŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬŏĮƦĬĺŇīňĔŅĶěńħĔŅĶĪňŗĸħĮƤĠľŅħńĚĔĸƞŅĺœħƟ ěŉĚĪņĔŅĶĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭĔŅĶŒĝƟĽŅĶęƞŅŐĴĸĚ
őħĵĔŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśŏıŊŗŀĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔŒĬĔŋľĸŅĭĪňŗŏľĴŅŃĽĴȮőħĵĪħĽŀĭĶŌĮŐĭĭĔŅĶ
ŒĝƟĽŅĶęƞŅŐĴĸĚőħĵĔŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśěŅĔĽŅĶęƞŅŐĴĸĚȮœħƟŐĔƞ spinetoram 12% SCȮ&ĔĸŋƞĴȮ3' 
cyantraniliprole 10% OD &ĔĸŋƞĴȮ28), chlorfenapyr 10% SC &ĔĸŋƞĴ /1',Ȯcyantraniliprole 10% OD &ĔĸŋƞĴȮ28),Ȯ
fipronil 5# SC &ĔĸŋƞĴȮ2),Ȯemamectin benzoate 1.92% EC,Ȯabamectin 1.8% ECȮ&ĔĸŋƞĴ 6) lambda-cyhalothrin  
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2.5% CS &ĔĸŋƞĴȮ1' ŐĸŃ dichlorvos 50% EC &ĔĸŋƞĴȮ/' ŒĬȮ2ȮĶŌĮŐĭĭȮŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶıƞĬĽŅĶĨŅĴĺŇīňŏĔļĨĶĔĶŐĸŃ
ĔŅĶœĴƞıƞĬĽŅĶȮħņŏĬŇĬĔŅĶĪňŗŐĮĸĚĔŋľĸŅĭıĺĚĕŀĚŏĔļĨĶĔĶȮŀņŏĳŀŏĴŊŀĚĬėĶĮģĴȮěńĚľĺńħĬėĶĮģĴȮĶŃľĺƞŅĚŏħŊŀĬ
ĔŋĴĳŅıńĬīƢ + ŏĴļŅĵĬȮ0340ȮŐĸŃŏħŊŀĬĴĔĶŅėĴ + ĔŋĴĳŅıńĬīƢȮ0341ȮıĭĺƞŅȮĶŌĮŐĭĭĔŅĶıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬȮėŊŀĔŅĶ
ıƞĬĽŅĶȮspinetoram 1 ėĶńŘĚȮŐĸŃ dichlorvosȮ/ȮėĶńŘĚȮĨŅĴħƟĺĵȮlambda-cyhalothrin 3 ėĶńŘĚȮĨŅĴħƟĺĵȮfipronil 3ȮėĶńŘĚȮ
ĪŋĔĶŀĭĺĚěĶĝňĺŇĨŏıĸňŘĵœĲȮ/3ȮĺńĬȮŏĮƦĬĶŌĮŐĭĭĪňŗħňĪňŗĽŋħĽŅĴŅĶĩėĺĭėŋĴěņĬĺĬŏıĸňŘĵœĲŒľƟĴňĶŃħńĭĨŗņȮ0.58 - 5.86ȮŐĸŃ 
0.35 - 2.03ȮĨńĺ-ĵŀħ ŒĬĮƖȮ0340ȮŐĸŃȮ0341ȮĨŅĴĸņħńĭ ŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĔŅĶıƞĬĽŅĶĕŀĚ
ŏĔļĨĶĔĶĽŅĴŅĶĩėĺĭėŋĴěņĬĺĬŏıĸňŘĵœĲ 1.96 - 10.02ȮŐĸŃ 0.45 - 2.40 Ĩńĺ-ĵŀħ ŒĬĮƖȮ0340ȮŐĸŃȮ0341ȮĨŅĴĸņħńĭ 
őħĵĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬȮ17/,..ȮĭŅĪ-ėĶńŘĚ-œĶƞȮĶŌĮŐĭĭĔŅĶıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬĪňŗœħƟĬňŘŏľĴŅŃĽĴĪňŗěŃŒĝƟ
ŐĬŃĬņŏıŊŗŀĸħĮƤĠľŅėĺŅĴĨƟŅĬĪŅĬŒĬŏıĸňŘĵœĲıĶŇĔĪňŗĪņĸŅĵŒĬĔŋľĸŅĭ 
 
ėņľĸńĔ : ŏıĸňŘĵœĲıĶŇĔȮĔŅĶĮƚŀĚĔńĬĔņěńħőħĵĽŅĶŏėĴňȮėĺŅĴĨƟŅĬĪŅĬĽŅĶęƞŅŐĴĸĚȮĔŅĶįĸŇĨĔŋľĸŅĭ 

 
ėņĬņ 

 ĔŋľĸŅĭıĺĚŏĮƦĬĔŋľĸŅĭĪňŗĴňĕĬŅħħŀĔŏĸŖĔȮĴňĔŅĶĮĸŌĔĔĸŅĚŐěƟĚŒĬŏĕĨĳŅėĔĸŅĚȮŏĝƞĬȮĬĬĪĭŋĶňȮĬėĶĮģĴȮĽĴŋĪĶĽŅėĶȮ
ĶŅĝĭŋĶňȮĽŋıĶĶĦĭŋĶňȮŀƞŅĚĪŀĚȮĝńĵĬŅĪȮįĸįĸŇĨŏĔŊŀĭĪńŘĚľĴħĽƞĚŏĕƟŅĽŌƞĨĸŅħœĴƟħŀĔĮŅĔėĸŀĚĨĸŅħŐĸƟĺėƞŀĵĔĶŃěŅĵĨƞŀœĮĪńŗĺ
ĮĶŃŏĪĻ ĔŋľĸŅĭŏĮƦĬıŊĝĪňŗĴňŐĴĸĚĻńĨĶŌĪņĸŅĵĴŅĔĴŅĵľĸŅĵĝĬŇħ œħƟŐĔƞȮľĬŀĬĔĶŃĪŌƟľŀĴȮľĬŀĬŏěŅŃĽĴŀİƚŅĵȮŏıĸňŘĵœĲȮ
ħƟĺĚĔŋľĸŅĭȮŏıĸňŘĵľŀĵȮŏıĸňŘĵŀƞŀĬȮľĬŀĬĔĶŃĪŌƟįńĔȮľĬŀĬĮĸŀĔȮŐĸŃľĬŀĬŏěŅŃĸņĨƟĬĔŅŐĲȮŏıĸňŘĵœĲĪňŗıĭĸĚĪņĸŅĵ
ĔŋľĸŅĭĴňȮ5ȮĝĬŇħȮœħƟŐĔƞȮScirtothrips dorsalis Hood Frankliniella occidentalis Pergande Frankliniella schultzeiȮ
Trybom Microcephalothrips abdominalis Crawford Thrips coloratus Schmutz Thrips hawaiiensis (Morgan) 
Thrips palmi Karny ŐĸŃ Thrips tabaci LindemanȮ(ıŇĽĴńĵ*Ȯ0316'ȮŐĨƞĝĬŇħĪňŗĽņėńĠȮėŊŀĝĬŇħȮS. dorsalisȮĞŉŗĚıĭ
ĸĚĪņĸŅĵŏıňĵĚĝĬŇħŏħňĵĺŒĬıŊŘĬĪňŗĮĸŌĔĔŋľĸŅĭĳŅėĔĸŅĚȮŐĸŃıĭĶŃĭŅħŏĮƦĬĮĶŃěņĨĸŀħĪńŘĚĮƖȮŏĔļĨĶĔĶĬŇĵĴŒĝƟĽŅĶ
ęƞŅŐĴĸĚŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮĬŀĔěŅĔĬńŘĬĵńĚıĭĺƞŅĽŅĶęƞŅŐĴĸĚĪňŗĬņĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲ
ĔĸŋƞĴȮNeonicotenoidȮ&ĔĸŋƞĴȮ2A)ȮAvermectin &ĔĸŋƞĴȮ4' Organophosphates &ĔĸŋƞĴȮ/B' ĽƞĺĬŒľĠƞĴňĮĶŃĽŇĪīŇĳŅıĨŗņ
ŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲȮŀŅěěŃŏĬŊŗŀĚĴŅěŅĔŏıĸňŘĵœĲœħƟĴňĔŅĶıńĥĬŅĪņŒľƟĨƟŅĬĪŅĬĨƞŀĽŅĶęƞŅŐĴĸĚľĸŅĵĔĸŋƞĴȮ
ŀńĬŏĬŊŗŀĚĴŅěŅĔıķĨŇĔĶĶĴĔŅĶıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶŒĬŐĨƞĸŃŐľĸƞĚĮĸŌĔȮ&ĻĶňěņĬĶĶěƢŐĸŃėĦŃ*Ȯ0337'ȮĨƞŀĴŅȮĻĶňěņĬĶĶěƢŐĸŃ
ėĦŃȮ&0340Ĕ'ȮœħƟĪħĽŀĭĽŅĶęƞŅŐĴĸĚľĸŅĔľĸŅĵĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔ
ŒĬĔŋľĸŅĭıĺĚȮıĭĺƞŅȮĽŅĶȮspinetoram 12% SCȮŀńĨĶŅȮ10 ŐĸŃȮ20ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ &ĔĸŋƞĴĪňŗȮ3'ȮĴňĮĶŃĽŇĪīŇĳŅıħň
ŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲœħƟȮ5.Ȯ+Ȯ63%ȮĬŅĬȮ/.Ȯ+Ȯ/0ȮĺńĬȮĽŅĶȮcyantraniliprole 10% OD ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ
0.ȮĸŇĨĶȮ&ĔĸŋƞĴĪňŗȮ06'ȮĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲœħƟȮ5.Ȯ+Ȯ63%ȮĬŅĬȮ3Ȯ+Ȯ/.ȮĺńĬȮĽŅĶȮchlorfenapyr 
10%ȮSC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ &ĔĸŋƞĴĪňŗȮ/1'ȮĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲœħƟȮ5.Ȯ+Ȯ63%Ȯ
ĬŅĬȮ3Ȯ+Ȯ5ȮĺńĬ ĽŅĶȮfipronil 5%ȮSC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴĪňŗȮ0'ȮĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲ
œħƟȮ5.Ȯ+Ȯ6.%ȮĬŅĬȮ3Ȯ+Ȯ/.ȮĺńĬ 

ĺŇīňĔŅĶŒĝƟĽŅĶŐĭĭľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśŏĮƦĬĺŇīňĔŅĶĪňŗĮĶŃĽĭėĺŅĴĽņŏĶŖěŒĬĔŅĶŐĔƟĮƤĠľŅĻńĨĶŌıŊĝ
ĨƟŅĬĪŅĬŒĬľĸŅĵĮĶŃŏĪĻȮŏĝƞĬȮŀŀĽŏĨĶŏĸňĵȮĬŇĺĞňŐĸĬħƢȮŐĸŃĽľĶńģŀŏĴĶŇĔŅȮŏĮƦĬĨƟĬȮ&Zhao et al., 0..4; Vickers et al., 
0../; Cameron and Walker, 0..3'ȮĽŅĴŅĶĩĸħĔŅĶŒĝƟĽŅĶĔņěńħĻńĨĶŌıŊĝŏĔŇĬėĺŅĴěņŏĮƦĬȮĸħŀńĬĨĶŅĵěŅĔĔŅĶ
ĮĬŏĮƘƨŀĬĕŀĚĽŅĶŒĬĽĳŅıŐĺħĸƟŀĴȮĽƞĚįĸŒľƟĨƟĬĪŋĬěŅĔĔŅĶŒĝƟĽŅĶŒĬŐĮĸĚĸħĸĚȮľŅĔĴňĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĶƟŅĚėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭ
ĮƤĠľŅėĺŅĴĨƟŅĬĪŅĬȮŐĸŃĔŅĶŒĝƟĽŅĶŐĭĭľĴŋĬŏĺňĵĬĪňŗĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶŒľƟĔńĭŏĔļĨĶĔĶįŌƟĮĸŌĔĔŋľĸŅĭȮěŃĽƞĚįĸŒľƟ
ŏĔļĨĶĔĶĽŅĴŅĶĩįĸŇĨĔŋľĸŅĭĪňŗĴňĮĶŇĴŅĦȮėŋĦĳŅıȮŐĸŃĴŅĨĶģŅĬŏıŇŗĴĴŅĔĕŉŘĬȮ 
 ĔŅĶĪħĸŀĚĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀľŅĺŇīňĔŅĶěńħĔŅĶőħĵĔŅĶľĴŋĬŏĺňĵĬĽŅĶęƞŅŐĴĸĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĽņľĶńĭĸħĮĶŇĴŅĦ
ŏıĸňŘĵœĲŒĬĔŋľĸŅĭıĺĚŒľƟŀĵŌƞŒĬĶŃħńĭĨŗņȮŐĸŃĽŅĴŅĶĩĝŃĸŀĔŅĶĽĶƟŅĚėĺŅĴĨƟŅĬĪŅĬĨƞŀœĮ 



14 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 
ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRCB ĴňȮ2ȮĞŘņȮ4ȮĔĶĶĴĺŇīň ħńĚĬňŘ 
ĔĶĶĴĺŇīňĪňŗȮ/ȮĪŋĔĶŀĭĺĚěĶĝňĺŇĨŏıĸňŘĵœĲȮĶŀĭĪňŗȮ/ȮıƞĬĽŅĶȮspinetoram 12%ȮSC ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 

&ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵ fipronil 5%ȮSC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'ȮĶŀĭĪňŗ 2 ıƞĬĽŅĶȮ
chlorfenapyr 10%ȮSC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ/1'Ȯ0ȮėĶńŘĚȮ&ĪŋĔȮ5ȮĺńĬ'ȮĶŀĭĪňŗȮ1ȮıƞĬĽŅĶ cyantraniliprole 
10% OD ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ28)Ȯ0ȮėĶńŘĚȮ&ĪŋĔȮ5ȮĺńĬ' 

ĔĶĶĴĺŇīňĪňŗȮ0ȮĪŋĔĶŀĭĺĚěĶĝňĺŇĨȮĶŀĭĪňŗȮ/ȮıƞĬĽŅĶȮspinetoram 12%ȮSC ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
&ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵ dichlorvos 50%ȮEC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ1)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'Ȯ
ĶŀĭĪňŗȮ0ȮıƞĬĽŅĶȮemamectin benzoate /,70%ȮEC ŀńĨĶŅȮ0.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ &ĔĸŋƞĴȮ4'Ȯ/ȮėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵȮ
lambda-cyhalothrin 2.5%ȮCS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ1'Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'ȮĶŀĭĪňŗȮ1ȮıƞĬĽŅĶ cyantraniliprole 
10% OD ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ28)Ȯ/ȮėĶńŘĚȮ&/.ȮĺńĬ' ĨŅĴħƟĺĵȮfipronil 5%ȮSC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶ
ĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ' 

ĔĶĶĴĺŇīňĪňŗȮ1ȮĪŋĔĶŀĭĺĚěĶĝňĺŇĨŏıĸňŘĵœĲȮĶŀĭĪňŗȮ/ȮıƞĬĽŅĶȮspinetoram 12% SC ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
&ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵ lambda-cyhalothrin 2.5% CS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ1'Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'Ȯ
ĶŀĭĪňŗȮ0ȮıƞĬĽŅĶȮfipronil 5% SC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ0ȮėĶńŘĚȮ&ĪŋĔȮ5ȮĺńĬ'ȮĶŀĭĪňŗȮ1ȮıƞĬĽŅĶȮ
abamectin 1.8%ȮEC ŀńĨĶŅȮ3.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņ 20 ĸŇĨĶ &ĔĸŋƞĴȮ4'Ȯ1ȮėĶńŘĚȮ&ĪŋĔȮ3ȮĺńĬ' 

ĔĶĶĴĺŇīňĪňŗȮ2ȮĪŋĔĶŀĭĺĚěĶĝňĺŇĨŏıĸňŘĵœĲȮĶŀĭĪňŗȮ/ȮıƞĬĽŅĶȮspinetoram 12% SC ŀńĨĶŅȮ10 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
&ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵ dichlorvos 50%ȮEC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ1)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'ȮĶŀĭĪňŗȮ0Ȯ
ıƞĬĽŅĶȮlambda-cyhalothrin 2.5%ȮCS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ1'Ȯ1ȮėĶńŘĚȮ&ĪŋĔ3ȮĺńĬ'ȮĶŀĭĪňŗȮ1ȮıƞĬĽŅĶȮ
fipronil 5% SC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ1ȮėĶńŘĚȮ&ĪŋĔȮ3ȮĺńĬ' 

ĔĶĶĴĺŇīňĪňŗȮ3ȮĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮ(ĪŋĔȮ3ȮĺńĬȮıƞĬħƟĺĵĽŅĶįĽĴȮbuprofezin abamectin /,6%ȮECȮŐĸŃȮ
imidacloprid 10% SL ŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶȮ)Ȯ1.ȮĴŇĸĸŇĸŇĨĶȮ) 0.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĨŅĴħƟĺĵĽŅĶįĽĴȮfipronil 5%ȮSC 
pyridaben 20 %SC ŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶȮ)Ȯ/3ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĨŅĴħƟĺĵȮspinetoram 12 %ȮSC ŀńĨĶŅȮ5 ĴŇĸĸŇĸŇĨĶĨƞŀ
ĬŘņȮ0.ȮĸŇĨĶ' 

ĔĶĶĴĺŇīňĪňŗȮ4ȮœĴƞıƞĬĽŅĶȮ&untreated) 
 ħņŏĬŇĬĔŅĶŒĬŐĮĸĚĔŋľĸŅĭĪňŗŒľƟįĸįĸŇĨŐĸƟĺȮőħĵŐĭƞĚıŊŘĬĪňŗŏĮƦĬŐĮĸĚĵƞŀĵĕĬŅħȮ/3ȮĨŅĶŅĚŏĴĨĶȮŏĶŇŗĴĪņĔŅĶıƞĬĽŅĶ
ęƞŅŐĴĸĚŏĴŊŗŀĔŋľĸŅĭŀŀĔħŀĔȮŐĸŃıĭŏıĸňŘĵœĲŏĜĸňŗĵȮ0Ȯ+Ȯ1ȮĨńĺ-ĵŀħȮĽĴŗņŏĽĴŀĪńŗĺŐĮĸĚȮőħĵŒĝƟŀńĨĶŅıƞĬȮ/0.Ȯ+Ȯ/2.ȮĸŇĨĶ-œĶƞȮ
őħĵĔŅĶĨĶĺěĬńĭŏıĸňŘĵœĲĪńŘĚĨńĺŀƞŀĬŐĸŃĨńĺŏĨŖĴĺńĵěŅĔĵŀħŀƞŀĬěņĬĺĬȮ/.ȮĵŀħĨƞŀŐĮĸĚĵƞŀĵȮŐĸŃĽŋƞĴĨńħħŀĔĶŃĵŃ
ĽƞĚĨĸŅħȮěņĬĺĬȮ/.ȮħŀĔ-ŐĮĸĚĵƞŀĵȮĬņĴŅĬńĭěņĬĺĬŏıĸňŘĵœĲĪňŗĴňĝňĺŇĨȮĔƞŀĬıƞĬĽŅĶȮŐĸŃľĸńĚıƞĬĽŅĶȮ3, /., /3, 0., 
03*Ȯ1.*Ȯ13*Ȯ2.*Ȯ23ȮŐĸŃȮ3.ȮĺńĬȮĬņĕƟŀĴŌĸĪňŗœħƟœĮĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇȮŀŅĔŅĶŏĮƦĬıŇļĨƞŀĔĸƟĺĵœĴƟȮ&phytotoxicity) 
ŏĮĶňĵĭŏĪňĵĭĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶ 
ĔŅĶĪħĸŀĚĬňŘħņŏĬŇĬĔŅĶŏĔŖĭĕƟŀĴŌĸȮĪňŗŐĮĸĚĔŋľĸŅĭıĺĚȮěņĬĺĬȮ0ȮŐĮĸĚĪňŗŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮĶŃľĺƞŅĚ

ŏħŊŀĬĔŋĴĳŅıńĬīƢȮ+ȮŏĴļŅĵĬȮ0340ȮŐĸŃŏħŊŀĬĴĔĶŅėĴȮ+ȮĔŋĴĳŅıńĬīƢȮ0341 
 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔ 
ŐĮĸĚĪňŗȮ/ȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮ&ĔŋĴĳŅıńĬīƢȮ+ȮĴňĬŅėĴȮ0340'Ȯ&Table 1) 
 ĔƞŀĬıƞĬĽŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĨŅĴĔĶĶĴĺŇīňȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĴňěņĬĺĬŏıĸňŘĵœĲȮ7,23Ȯ+Ȯ//,..ȮĨńĺ-ĵŀħȮ
ĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
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 ľĸńĚĔŅĶıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňĶŀĭĪňŗȮ/ȮĪňŗȮ3*Ȯ/.ȮŐĸŃȮ/3ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ3,41Ȯ+Ȯ4,77*Ȯ
0,6.Ȯ+Ȯ2,23ȮŐĸŃȮ.,32Ȯ+Ȯ/,34ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶ
ĞŉŗĚıĭŏıĸňŘĵœĲȮ/.,.0*Ȯ7,70ȮŐĸŃȮ4,6.ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅȮĪňŗȮ3ȮĺńĬ ĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ıĭĮĶŃĝŅĔĶŏıĸňŘĵœĲȮ3,41Ȯ+Ȯ4,77Ȯ
Ĩńĺ-ĵŀħȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ4,07ȮĨńĺ-ĵŀħȮŐĨƞľĸńĚěŅĔĬńŘĬĪňŗȮ/.Ȯ
ŐĸŃȮ/3ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ıĭĮĶŃĝŅĔĶŏıĸňŘĵœĲȮ0,6.Ȯ+Ȯ1,1/ȮŐĸŃȮ.,32Ȯ+Ȯ.,46ȮĨńĺ-ĵŀħȮ
ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ2,23ȮŐĸŃȮ
/,34ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭ 
 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňȮĶŀĭĪňŗȮ0ȮĪňŗȮ0.*Ȯ03ȮŐĸŃȮ1.ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ.,20Ȯ+Ȯ/,/4*Ȯ
.,15Ȯ+Ȯ/,17ȮŐĸŃȮ.,17Ȯ+Ȯ.,6.ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ
ĞŉŗĚıĭŏıĸňŘĵœĲȮ3,67*Ȯ1,25ȮŐĸŃȮ2,32ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅȮĪňŗȮ0.ȮŐĸŃȮ03ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ėĺĭėŋĴĮĶŇĴŅĦŏıĸňŘĵœĲœħƟħňȮıĭŏıĸňŘĵœĲȮ.,20Ȯ+Ȯ.,54ȮŐĸŃȮ.,15Ȯ+Ȯ.,4.ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮĞŉŗĚıĭŏıĸňŘĵœĲȮ/,/4ȮŐĸŃȮ/,17ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŐĨƞ
ľĸńĚěŅĔĬńŘĬĪňŗȮ1.ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮıĭŏıĸňŘĵœĲȮ.,17Ȯ+Ȯ.,52ȮĨńĺ-ĵŀħȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚ
ĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮĞŉŗĚıĭŏıĸňŘĵœĲȮ.,6.ȮĨńĺ-ĵŀħ 
 
TableȮ/ȮEfficacy of insecticide rotation patterns for controlling chilli thrips, Scirtothrips dorsalis Hood in 

rose orchard, Mueang Nakhon Pathom district, Nakhon Pathom province, February - April 2019 
 

Treatment 
Rate of 

application 
&g*Ȯml,/0.Ȯl 
of water) 

Average No. ofȮthrips / inflorescences 
Before 
app. 

After the first spraying (days) 
3Ȯ 10 15 20 03 1. 13 40 45 50 

I. spinetoram - fipronil / 
chlorfenapyr - chlorfenapyr / 
cyantraniliprole - 
cyantraniliprole 

    0. + 1.Ȯ- 
    1. + 1.Ȯ- 
    2. + 2. 

11.00 b1/   5.63 a 3.57 b 0.59 a 0.62 a 0.37 a 0.39 a 2.00 a 1.11 ab 1.14 a 1.86 a 

II. spinetoram + dichlorvos / 
emamectin benzoate - 
lambda-cyhalothrin / 
cyantraniliprole - fipronil 

    20 - 30 / 
    20 - 40 / 
    40 - 30 

9.80 ab 6.34 a 3.31 ab 0.54 a 0.42 a 0.60 a 0.68 a 2.11 a 1.42 bc 1.00 a 1.26 a 

III. spinetoram- 
lambda-cyhalothrin /  
fipronil - fipronil / abamectin 
- abamectin - abamectin 

    20 - 40 / 
    30 - 30 / 
 50 - 50 - 50  

9.48 ab 6.99 a 2.80 a 0.68 a 0.62 a 0.39 a 0.54 a 1.84 a 0.87 a 1.19 a 1.73 a 

IV. spinetoram - dichlorvos / 
lambda-cyhalothrin -  
lambda-cyhalothrin -  
lambda-cyhalothrin /  
fipronil - fipronil - fipronil 

    20 - 30 / 
 40 - 40 - 40 / 
 30 - 30 - 30 

9.45 a 5.86 a 3.24 ab 0.65 a 0.76 a 0.57 a 0.74 a 2.26 a 1.44 bc 1.68 ab 1.26 a 

Farmer practice - 9.88 ab 6.29 a 4.45 c 1.56 b 1.16 b 1.39 b 0.80 a 3.29 b 1.72 c 2.11 b 1.96 a 
Untreated - 9.48 ab 10.02 b 9.92 d 6.80 c 5.89 c 3.47 c 4.54 b 5.50 c 6.83 d 4.23 c 4.52 b 
CV (%)  10.9 14.3 13.4 28.3 16.6 25.3 23.8 16.9 19.1 31.6 22.3 
R.E. (%)2/  - 10.7.3 87.1 85.5 83.2 82.6 88.9 84.5 29.2 15.8 44.0 
All rotation patterns 
VS Farmer practice 

  ns ** ** ** ** ns ** ( ( ns 

Untreated VS treatment   ** ** ** ** ** ** ** (( (( ** 
1/ In a column, means followed by a common letter are not significantly different at the 5% level byȮDMRT 
2/ Relative efficiency 
(Ȯindicates statistical difference by F-Test (p<0.05) 
((Ȯindicates highly statistical difference by F-Test (p<0.01) 
nsȮindicates non-significance by F-Test (p>0.05) 



16 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňȮĶŀĭĪňŗȮ1ȮĪňŗȮ13*Ȯ2.ȮŐĸŃȮ23ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ/,62Ȯ+Ȯ1,07*Ȯ
.,65Ȯ+Ȯ/,50ȮŐĸŃȮ/,..Ȯ+Ȯ0,//ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶ
ĞŉŗĚıĭŏıĸňŘĵœĲȮ3,3.*Ȯ4,61ȮŐĸŃȮ2,01ȮĨńĺ-ĵŀħ ĨŅĴĸņħńĭ ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅ ĪňŗȮ13*Ȯ2.ȮŐĸŃȮ23ȮĺńĬ ĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĴňĮĶŃĽŇĪīŇĳŅı
ŒĬĔŅĶėĺĭėŋĴĮĶŇĴŅĦŏıĸňŘĵœĲœħƟȮ/,62Ȯ+Ȯ0,04*Ȯ.,65Ȯ+Ȯ/,22ȮŐĸŃȮ/,..Ȯ+Ȯ/,46ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĨĔĨƞŅĚ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ1,07*Ȯ/,50ȮŐĸŃȮ0,//ȮĨńĺ-ĵŀħ ĨŅĴĸņħńĭ 
 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňĪňŗȮ3.ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭěņĬĺĬŏıĸňŘĵœĲŒĬĶŃħńĭĨŗņȮ/,04Ȯ+Ȯ/,74ȮĨńĺ-ĵŀħȮ
ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭŏıĸňŘĵœĲȮ2,30ȮĨńĺ-ĵŀħȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭ
ĶŃľĺƞŅĚĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶ ıĭĺƞŅĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ıĭŏıĸňŘĵœĲȮ/,04Ȯ+Ȯ/,64ȮĨńĺ-ĵŀħȮœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ/,74ȮĨńĺ-ĵŀħ 
 
ŐĮĸĚĪňŗȮ0ȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮ&ĴĔĶŅėĴȮ+ȮĔŋĴĳŅıńĬīƢȮ0341'Ȯ&Table 2) 
 ĔƞŀĬıƞĬĽŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĨŅĴĔĶĶĴĺŇīňȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĴňěņĬĺĬŏıĸňŘĵœĲȮ3,/1Ȯ+Ȯ3,16ȮĨńĺ-ĵŀħȮ
œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 ľĸńĚĔŅĶıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňĶŀĭĪňŗȮ/ȮĪňŗȮ3*Ȯ/.ȮŐĸŃȮ/3ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ.,01Ȯ+Ȯ.,23*Ȯ
.,63Ȯ+Ȯ/,31ȮŐĸŃȮ/,58Ȯ+Ȯ0,.1ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶ
ĞŉŗĚıĭŏıĸňŘĵœĲȮ2,2.*Ȯ1,31ȮŐĸŃȮ1,5.ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅȮĪňŗȮ3ȮĺńĬ ĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ıĭĮĶŃĝŅĔĶŏıĸňŘĵœĲȮ.,01Ȯ+Ȯ.,23Ȯ
Ĩńĺ-ĵŀħȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ.,23ȮĨńĺ-ĵŀħȮŐĨƞľĸńĚěŅĔĬńŘĬĪňŗȮ/.ȮĺńĬȮ
ĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ıĭĮĶŃĝŅĔĶŏıĸňŘĵœĲȮ.,63Ȯ+Ȯ.,73ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ/,31ȮĨńĺ-ĵŀħȮőħĵĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
spinetoram 12 % SC 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮĨŅĴħƟĺĵ lambda-cyhalothrin 2.5% CS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ/Ȯ
ėĶńŘĚȮ&3ȮĺńĬ'ȮıĭŏıĸňŘĵœĲĬƟŀĵĪňŗĽŋħȮ.,63ȮĨńĺ-ĵŀħȮĪňŗȮ/3ȮĺńĬȮıĭĺƞŅěņĬĺĬŏıĸňŘĵœĲŏıŇŗĴĕŉŘĬĪŋĔĔĶĶĴĺŇīňȮőħĵĔĸŋƞĴĔĶĶĴĺŇīň
ıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ıĭĮĶŃĝŅĔĶŏıĸňŘĵœĲȮ/,36Ȯ+Ȯ0,.1ȮĨńĺ-ĵŀħȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚ
ŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ/,7.ȮĨńĺ-ĵŀħ 
 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňȮĶŀĭĪňŗȮ0ȮĪňŗȮ0.*Ȯ03ȮŐĸŃȮ1.ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ.,26 + .,7.*Ȯ
.,16 + .,53ȮŐĸŃȮ.,1. + 0,01ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮĞŉŗĚıĭ
ŏıĸňŘĵœĲȮ2,2.*Ȯ2,01ȮŐĸŃȮ2,21ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĔńĭĔĶĶĴĺŇīň
ıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅȮĪňŗȮ0.ȮŐĸŃȮ03ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮıĭŏıĸňŘĵœĲȮ.,33 + .,7.ȮŐĸŃȮ.,16 + .,53Ȯ
Ĩńĺ-ĵŀħȮĨŅĴĸņħńĭȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮĞŉŗĚıĭŏıĸňŘĵœĲȮ.,26ȮŐĸŃȮ.,5.ȮĨńĺ-ĵŀħȮ
ĨŅĴĸņħńĭȮŐĨƞľĸńĚěŅĔĬńŘĬĪňŗȮ1.ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮıĭŏıĸňŘĵœĲȮ.,1. + /,/3ȮĨńĺ-ĵŀħȮĬƟŀĵĔĺƞŅ
ŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮĞŉŗĚıĭŏıĸňŘĵœĲȮ0,01ȮĨńĺ-ĵŀħ 
 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňȮĶŀĭĪňŗȮ1ȮĪňŗȮ13*Ȯ2.ȮŐĸŃȮ23ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭŏıĸňŘĵœĲȮ.,33 + /,53*Ȯ
.,31 + /,3.ȮŐĸŃȮ.,/6 + /,/6ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ
ĞŉŗĚıĭŏıĸňŘĵœĲȮ2,/1*Ȯ2,03ȮŐĸŃȮ1,71ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĔńĭĔĶĶĴĺŇīň
ıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅȮĪňŗȮ13*Ȯ2.ȮŐĸŃȮ23ȮĺńĬȮĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴ
ĮĶŇĴŅĦŏıĸňŘĵœĲœħƟħňȮıĭŏıĸňŘĵœĲȮ.,33 + .,71*Ȯ.,31 + .,53ȮŐĸŃȮ.,.3 + .,13ȮĨńĺ-ĵŀħȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃ
ŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮĞŉŗĚıĭŏıĸňŘĵœĲȮ/,53*Ȯ/,3.ȮŐĸŃȮ/,/6ȮĨńĺ-ĵŀħȮ
ĨŅĴĸņħńĭȮ 
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 ľĸńĚıƞĬĽŅĶĨŅĴĔĶĶĴĺŇīňĪňŗȮ3.ȮĺńĬȮıĭĺƞŅȮĔĸŋƞĴĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭěņĬĺĬŏıĸňŘĵœĲŒĬĶŃħńĭĨŗņȮ.,31 + 0,2.ȮĨńĺ-ĵŀħȮ
ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭŏıĸňŘĵœĲȮ2,31ȮĨńĺ-ĵŀħȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭ
ĶŃľĺƞŅĚĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬł ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮıĭĺƞŅĔĸŋƞĴĔĶĶĴĺŇīňıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮ
ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴĮĶŇĴŅĦŏıĸňŘĵœĲœħƟħň ıĭŏıĸňŘĵœĲŏıňĵĚȮ.,31 + /,.3ȮĨńĺ-ĵŀħȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚ
ĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĞŉŗĚıĭŏıĸňŘĵœĲȮ0,2.ȮĨńĺ-ĵŀħ 
  
Table 2 Efficacy of insecticide rotation patterns for controlling chilli thrips, Scirtothrips dorsalis Hood in rose 

orchard, Mueang Nakhon Pathom district, Nakhon Pathom province, January - February 2020 
  

Treatment 
Rate of 

application 
&g*Ȯml,/0.Ȯl 
of water) 

Average No. ofȮthrips / inflorescences 
Before 
app. 

After the first spraying (days) 
3Ȯ 10 15 20 03 1. 13 40 45 50 

I. spinetoram - fipronil / 
chlorfenapyr - chlorfenapyr / 
cyantraniliprole - 
cyantraniliprole 

    0. + 1.Ȯ- 
    1. + 1.Ȯ- 
    2. + 2. 

5.28 .,03Ȯa .,66Ȯab 1.58 a 0.90 a 0.68 a 0.55 a 0.90 a 0.75 a 0.05 a 0.73 a 

II. spinetoram + dichlorvos / 
emamectin benzoate - 
lambda-cyhalothrin / 
cyantraniliprole - fipronil 

    20 - 30 / 
    20 - 40 / 
    40 - 30 

5.35 .,2.Ȯa 0.88 ab 1.93 a 0.63 a 0.75 a 0.83 ab 0.85 a 0.68 a 0.05 a 0.85 a 

III. spinetoram -  
lambda-cyhalothrin /  
fipronil - fipronil / abamectin -
abamectin - abamectin 

    20 - 40 / 
    30 - 30 / 
 50 - 50 - 50 

5.35 0.23 a 0.85 a 1.60 a 0.70 a 0.48 a 0.30 a 0.55 a 0.53 a 0.18 a 0.53 a 

IV. spinetoram - dichlorvos / 
lambda-cyhalothrin -  
lambda-cyhalothrin - 
lambda-cyhalothrin /  
fipronil - fipronil - fipronil 

    20 - 30 / 
 40 - 40 - 40 / 
 30 - 30 - 30 

5.13 0.35 a 0.95 ab 2.03 a 0.55 a 0.38 a 1.15 b 0.93 a 0.73 a 0.35 a 1.05 a 

Farmer practice  
(buprofezin + abamectin +  
Imidacloprid / fipronil + 
pyridaben / spinetoram) 

- 5.38 0.45 a 1.53 b 1.90 a 0.48 a 0.70 a 2.23 c 1.75 b 1.50 b 1.18 b 2.40 b 

Untreated - 5.13 4.40 b 3.53 c 3.70 b 4.40 b 4.23 b 4.43 d 4.13 c 4.25 c 3.93 c 4.53 c 
CV (%)  9.7 18.0 06,6 25.5 38.1 22.6 22.3 20.2 26.5 32.9 27.1 
R.E. (%)2/  - + 8.4 35.8 61.3 33.4 18.1 19.5 60.6 29.9 9.7 
All rotation patterns 
VS Farmer practice 

  ns * ns ns ns ** ** ** ** ** 

Untreated VS treatment   ** ** ** ** ** ** ** ** ** ** 
1/ In a column, means followed by a common letter are not significantly different at the 5% level byȮDMRT 
2/ Relative efficiency 
(Ȯindicates statistical difference by F-Test (p<0.05) 
((Ȯindicates highly statistical difference by F-Test (p<0.01) 
nsȮindicates non-significance by F-Test (p>0.05) 
  
 ĽŅĶęƞŅŐĴĸĚĪňŗŒĝƟŒĬĶŃĭĭľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśŒĬĔŅĶĪħĸŀĚĬňŘĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴ
ĮĶŃĝŅĔĶŏıĸňŘĵœĲŒĬŐĮĸĚĔŋľĸŅĭŒľƟŀĵŌƞŒĬĶŃħńĭĨŗņœħƟħňȮŏĬŊŗŀĚěŅĔįĸĔŅĶĪħĽŀĭŒĬĔŅĶĪħĸŀĚĬňŘŏĴŊŗŀıŇěŅĶĦŅŐĨƞĸŃĶŀĭ
ĪňŗĴňĔŅĶıƞĬĽŅĶęƞŅŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬł ıĭĺƞŅȮĽŅĶęƞŅŐĴĸĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔ
ŒĬĔŋľĸŅĭıĺĚȮėŊŀȮĽŅĶȮspinetoram 12% SC ŀńĨĶŅȮ20ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ cyantraniliprole 10% OD ŀńĨĶŅȮ
20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮchlorfenapyr 10% SC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ ŐĸŃȮfipronil 5% SC ŀńĨĶŅȮ
30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮĴŅıƞĬľĴŋĬŏĺňĵĬĔńĭĽŅĶĞŉŗĚĴňĮĶŃĽŇĪīŇĳŅıĮŅĬĔĸŅĚȮœħƟŐĔƞȮabamectin 1.8% EC ŀńĨĶŅȮ3.Ȯ
ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20ȮĸŇĨĶ dichlorvos 50% EC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮemamectin benzoate /,70Ȯ% EC 
ŀńĨĶŅȮ0.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ ŐĸŃ lambda-cyhalothrinȮ2.5% CS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮĽŅĴŅĶĩ



18 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

ėĺĭėŋĴĮĶŃĝŅĔĶĶŃħńĭŏıĸňŘĵœĲŒľƟŀĵŌƞŒĬĶŃħńĭĨŗņœħƟħň ĽŀħėĸƟŀĚĔńĭȮĻĶňěņĬĶĶěƢŐĸŃėĦŃȮ&0340ĕ'ȮĞŉŗĚĶŅĵĚŅĬĺƞŅĶŌĮŐĭĭ
ĔŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴłȮĬŀĔěŅĔĔŅĶŏĸŊŀĔŒĝƟĽŅĶĔĸŋƞĴĨƞŅĚ ŕȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶľĴŋĬŏĺňĵĬłȮŐĸƟĺĽŅĶĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĮŅĬĔĸŅĚ + Ĩŗņ ĔŖĽŅĴŅĶĩĬņĴŅŒĝƟŒĬĶŃĭĭĔŅĶľĴŋĬŏĺňĵĬœħƟȮőħĵĨƟŀĚŒĝƟĨŅĴľĸńĚĔĸŋƞĴĽŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 
 ĔŅĶŒĝƟĽŅĶęƞŅŐĴĸĚőħĵĔŅĶľĴŋĬŏĺňĵĬłȮĪŋĔĶŌĮŐĭĭȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴĮĶŃĝŅĔĶŏıĸňŘĵœĲŒľƟŀĵŌƞŒĬ
ĶŃħńĭĨŗņĨĸŀħĝƞĺĚĔŅĶĪħĸŀĚȮħňĔĺƞŅĺŇīňĔŅĶıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶȮŀĵƞŅĚœĶĔŖĨŅĴȮĺŇīňĔŅĶıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĵńĚıĭĴňĔŅĶ
ıƞĬĽŅĶŀĵƞŅĚœĴƞĩŌĔĨƟŀĚĨŅĴľĸńĔĔŅĶľĴŋĬŏĺňĵĬȮőħĵŏĸŊŀĔĝĬŇħĕŀĚĽŅĶęƞŅŐĴĸĚœĴƞĩŌĔĝĬŇħĔńĭŐĴĸĚŏĮƚŅľĴŅĵȮŏĝƞĬȮĔŅĶŒĝƟ
ĽŅĶȮbuprofezin ŏıŊŗŀŒĝƟĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲıĶŇĔȮľĶŊŀĔŅĶŒĝƟĽŅĶĨŗņĔĺƞŅŀńĨĶŅŐĬŃĬņŒĬĔĶĶĴĺŇīňŏĔļĨĶĔĶȮŏĝƞĬȮ
abamectin imidacloprid fipronil spinetoramȮŏĴŊŗŀĴŀĚŒĬĶŃĵŃĵŅĺĔŅĶıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶěŃŏĮƦĬĔŅĶŏıŇŗĴėĺŅĴ
ĨƟŅĬĪŅĬĕŉŘĬŒĬŀĬŅėĨȮĞŉŗĚĨƞŅĚěŅĔĶŌĮŐĭĭĔŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĽŅĶĪňŗĩŌĔĨƟŀĚĨŅĴĶŌĮŐĭĭĪňŗœħƟĬņŏĽĬŀŒĬĔŅĶĪħĸŀĚĬňŘ
ěŃĝƞĺĵĝŃĸŀėĺŅĴĨƟŅĬĪŅĬœħƟħňĔĺƞŅȮĽŀħėĸƟŀĚĔńĭėņŐĬŃĬņĕŀĚ Deuter (1989) Roush (1989) ŐĸŃ Roush and 
Daly (1990)ȮĺŇīňĔŅĶŒĝƟĽŅĶŐĭĭľĴŋĬŏĺňĵĬȮ(pesticide rotation)ȮőħĵĬņĽŅĶĔņěńħĻńĨĶŌıŊĝĝĬŇħĨƞŅĚ ŕȮĪňŗŀĵŌƞĨƞŅĚĔĸŋƞĴĔńĬ
ĴŅŒĝƟŒĬŐĨƞĸŃĝƞĺĚŏĺĸŅȮľĶŊŀŒĬŐĨƞĸŃľĬŉŗĚĝƞĺĚŀŅĵŋĕńĵĕŀĚĻńĨĶŌıŊĝȮŏĮƦĬĔŅĶŐĔƟœĕĮƤĠľŅĻńĨĶŌıŊĝĨƟŅĬĪŅĬĨƞŀĽŅĶŏėĴň
ĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ  
 
ŀŅĔŅĶŏĮƦĬıŇļĨƞŀĔŋľĸŅĭıĺĚȮ(phytotoxicity) 
 ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶŐĭĭľĴŋĬŏĺňĵĬłȮŐĸŃĔĶĶĴĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶœĴƞıĭŀŅĔŅĶŏĮƦĬıŇļĨƞŀĨƟĬŐĸŃħŀĔ
ĔŋľĸŅĭıĺĚĪńŘĚȮ0ȮŐĮĸĚĪħĸŀĚ 
 
ĨƟĬĪŋĬĔŅĶıƞĬĽŅĶęƞŅŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬ &Table 3) 
 ŏĴŊŗŀıŇěŅĶĦŅĨƟĬĪŋĬĔŅĶıƞĬĽŅĶęƞŅŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬȮıĭĺƞŅȮĶŌĮŐĭĭĔŅĶıƞĬĽŅĶľĴŋĬŏĺňĵĬłȮĪŋĔĶŌĮŐĭĭĴňĨƟĬĪŋĬ
ĔŅĶıƞĬĽŅĶęƞŅŐĴĸĚĽŌĚĔĺƞŅĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ/.7ȮĭŅĪ-œĶƞ-ĶŀĭĺĚěĶĝňĺŇĨȮőħĵĶŌĮŐĭĭ
ĔŅĶıƞĬĽŅĶľĴŋĬŏĺňĵĬłȮŐĭĭĪňŗȮIVȮėŊŀȮĪŋĔĶŀĭĺĚĝňĺŇĨŏıĸňŘĵœĲȮıƞĬĽŅĶȮspinetoram 12 % SC ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ
0.ȮĸŇĨĶ &ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮŐĸŃȮdichlorvos 50%ȮEC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ1)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'ȮĨŅĴ
ħƟĺĵȮlambda-cyhalothrin 2.5% CS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņ 20 ĸŇĨĶȮ&ĔĸŋƞĴȮ1'Ȯ1ȮėĶńŘĚȮĪŋĔȮ3ȮĺńĬȮĨŅĴħƟĺĵȮfipronil 
5% SC ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ1ȮėĶńŘĚ ĪŋĔȮ3ȮĺńĬȮĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĨŗņĪňŗĽŋħȮ17/,..ȮĭŅĪ-œĶƞ-Ķŀĭ
ĺĚĝňĺŇĨȮŒĬĕĦŃĪňŗĔŅĶıƞĬĽŅĶľĴŋĬŏĺňĵĬłȮŐĭĭĪňŗȮIII II ŐĸŃȮI ĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĽŌĚĔĺƞŅȮ23.,.., 513.00 ŐĸŃȮ/*/42,..Ȯ
ĭŅĪ-œĶƞ-ĶŀĭĺĚĝňĺŇĨ ĨŅĴĸņħńĭȮ 
 ŀĬŉŗĚŐĴƟĺƞŅĨƟĬĪŋĬĔŅĶıƞĬĽŅĶľĴŋĬŏĺňĵĬłȮŐĭĭĪňŗȮIVȮĽŌĚĔĺƞŅĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ/.7Ȯ
ĭŅĪ-œĶƞ-ĶŀĭĺĚěĶĝňĺŇĨȮĩŉĚĽŅĴŏĪƞŅȮŀŅěěŃœĴƞėŋƟĴėƞŅŒĬĔŅĶĬņœĮŒĝƟŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲŒĬĔŋľĸŅĭıĺĚȮĞŉŗĚĴňĶŅėŅ
įĸįĸŇĨœĴƞĽŌĚĴŅĔĬńĔȮŐĨƞŏĔļĨĶĔĶĽŅĴŅĶĩĮĶńĭŒĝƟĽŅĶęƞŅŐĴĸĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬŐĮĸĚŏĔļĨĶĔĶȮĞŉŗĚĴńĔĶŅėŅĩŌĔĔĺƞŅĴŅ
ŒĝƟŒĬĔŅĶıƞĬĽŅĶľĴŋĬŏĺňĵĬłȮĪňŗĩŌĔĨƟŀĚȮĔŖĽŅĴŅĶĩĸħĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĸĚœħƟȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭĔŅĶ
ĮƚŀĚĔńĬĔņěńħŏıĸňŘĵœĲŒĬĔŋľĸŅĭĨńħħŀĔȮĞŉŗĚĴňĶŅėŅįĸįĸŇĨĪňŗĽŌĚĔĺƞŅȮěŃŏĮƦĬľĬĪŅĚŒĬĔŅĶĝŃĸŀĮƤĠľŅėĺŅĴĨƟŅĬĪŅĬĨƞŀ
ĽŅĶęƞŅŐĴĸĚĕŀĚĻńĨĶŌıŊĝȮŐĸŃĸħĮƤĠľŅĔŅĶŒĝƟĽŅĶęƞŅŐĴĸĚŏĔŇĬėĺŅĴěņŏĮƦĬĕŀĚŏĔļĨĶĔĶ ŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴĶŃĭĭŏĔļĨĶħň
ĪňŗŏľĴŅŃĽĴŒľƟĔńĭŏĔļĨĶĔĶŀňĔħƟĺĵ 
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Table 3 Comparison among cost of insecticides in all rotation patterns and farmer practice for controlling 
population of chilli thrips, Scirtothrips dorsalis Hood on rose 

 

Insecticide rotation pattern 
Rate of insecticide 

application  
(ml./20 liters of water) 

Cost1/ 
&baht/rai2/' 

Average cost/ 
life cycle3/ 
&baht/time/rai2/' 

I. spinetoram - fipronil /  
chlorfenapyr - chlorfenapyr / 
cyantraniliprole - cyantraniliprole 

           0. + 1.Ȯ-  
           1. + 1.Ȯ- 
           2. + 2. 

1*270 /*/42 

II. spinetoram + dichlorvos / emamectin 
benzoate - lambda-cyhalothrin / 
cyantraniliprole - fipronil 

           20 - 30 /  
           20 - 40 / 
           40 - 30 

0*0.3 513 

III. spinetoram - lambda-cyhalothrin / 
fipronil -Ȯfipronil / 
abamectin - abamectin- abamectin 

           20 - 40 /  
           30 - 30 / 
        50 - 50 - 50 

/*13. 23. 

IV. spinetoram - dichlorvos / lambda-
cyhalothrin - lambda-cyhalothrin - 
lambda-cyhalothrin /  
fipronil - fipronil - fipronil 

           20 - 30 /  
       40 - 40 - 40 / 
       30 - 30 - 30 

/*/51 17/ 

Farmer practice (buprofezin + 
abamectin +Ȯimidacloprid /  
fipronil + pyridaben / spinetoram) 

      10 + 30 + 20 /  
         10+15 / 5 

327 109 

1/ price of productȮon July 2020 
2/ spray volume: 120 liters-rai 
3/Ȯaverage cost per life cycle of chilli thrips /2Ȯday 
 

ĽĶŋĮįĸĔŅĶĪħĸŀĚ 
 ĶŌĮŐĭĭĔŅĶľĴŋĬŏĺňĵĬłȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅĺŇīňıƞĬĽŅĶĕŀĚŏĔļĨĶĔĶŐĸŃĴňĨƟĬĪŋĬĩŌĔĪňŗĽŋħȮėŊŀ ĶŌĮŐĭĭĔŅĶıƞĬ
ĽŅĶľĴŋĬŏĺňĵĬłȮŐĭĭĪňŗȮIVȮėŊŀȮĪŋĔĶŀĭĺĚĝňĺŇĨŏıĸňŘĵœĲȮıƞĬĽŅĶȮspinetoram 12 % SC ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
&ĔĸŋƞĴȮ5) 1 ėĶńŘĚȮ&/.ȮĺńĬ'ȮŐĸŃȮdichlorvos 50%ȮEC ŀńĨĶŅȮ1.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĔĸŋƞĴȮ1)Ȯ/ȮėĶńŘĚȮ&3ȮĺńĬ'ȮĨŅĴħƟĺĵȮ
lambda-cyhalothrin 2.5% CS ŀńĨĶŅȮ40 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ1'Ȯ1ȮėĶńŘĚȮĪŋĔȮ3ȮĺńĬȮĨŅĴħƟĺĵȮfipronil 5% SC 
ŀńĨĶŅȮ30 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮ&ĔĸŋƞĴȮ2)Ȯ1ȮėĶńŘĚĪŋĔȮ3ȮĺńĬȮĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĨŗņĪňŗĽŋħȮ17/,..ȮĭŅĪ-œĶƞ-ĶŀĭĺĚěĶĝňĺŇĨ 
ĔŅĶŒĝƟĽŅĶęƞŅŐĴĸĚŐĭĭľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśŐĭĭĪňŗȮIV ĬňŘȮĽŅĴŅĶĩĬņœĮŏĮƦĬėņŐĬŃĬņŒľƟŏĔļĨĶĔĶįŌƟĮĸŌĔ
ĔŋľĸŅĭœħƟȮĞŉŗĚěŃĝƞĺĵŒĬĔŅĶĸħĮƤĠľŅėĺŅĴĨƟŅĬĪŅĬĨƞŀĽŅĶęƞŅŐĴĸĚŒĬŏıĸňŘĵœĲœħƟħňŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħŏıĸňŘĵœĲĪňŗĪņĸŅĵĔŋľĸŅĭ 
 

ėņĕŀĭėŋĦ 
 ĕŀĕŀĭėŋĦŏĔļĨĶĔĶŏěƟŅĕŀĚĽĺĬĔŋľĸŅĭıĺĚȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮĪňŗŀĬŋŏėĶŅŃľƢŐĮĸĚĪħĸŀĚȮėŋĦĦŇĝŅıĶȮ
ĜŗņĮĶŃĺŇĚȮėŋĦĽŋĳńĽĽŅȮĮĶŃėŀĚĽŋĕȮėŋĦĳŇĠĠŅıńĝĠƢȮĻŇĶŇĺĶĶĦȮėŋĦĬŇĨĵŅȮıĶľĴĺĚĻƢȮŐĸŃėŋĦĺĚļƢĽĵŅĴȮĬŇĽĽńĵȮĬńĔĺŇĝŅĔŅĶŏĔļĨĶȮ
ĪňŗĝƞĺĵħņŏĬŇĬĔŅĶŏĔŖĭŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮěŉĚĪņŒľƟĚŅĬĺŇěńĵĬňŘĽņŏĶŖěĸŋĸƞĺĚœĮœħƟħƟĺĵħň 
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Abstract 

African red mite, Eutetranychus africanus (Tucker) is a major pest of papaya crops in Thailand. 
Currently, Plant Protection Research and Development Office, Department of Agriculture recommends 
the use of only one acaricide, dicofol 18.5% EC. However, repeated use of one acaricide, is likely to 
promote resistance by the mite to the acaricide. This research studied the comparative efficacy and 
cost of eight other acaricides, with various modes of action, abamectin 1.8% EC (IRAC 4', amitraz 20% EC 
(IRAC 19), spiromesifen 24% SC (IRAC 23),Ȯfenpyroximate 5% SC (IRAC 21A), tebufenpyrad 36% EC (IRAC 21A), 
hexythiazox 1.8% EC (IRAC 10A), cyflumetofen 20% SC (IRAC 25A) andȮpyridaben 20% WP (IRAC 21A), 
for controlling African red mite on papaya. The experiment was conducted as two trials, one at Amphoe 
Mueang Ratchaburi, Ratchaburi province and another at Amphoe Nong Muang, Lopburi province from 
February 2019 to February 2020. A randomized complete block (RCB) experimental design with 9 treatments 
and 3 replications, 2 papaya trees per replication, was used. The number of African red mites was 
recorded before and 1, 3, 5, 7, 14 and 21 days after a single acaricide application in each replicate. 
Each trial indicated that all acaricides tested have efficacy lasting more than 7 days (efficacy percentage 
more than 70%, compared to controls). SpiromesifenȮ24% SC, cyflumetofen 20% SC, tebufenpyradȮ36% EC 
and hexythiazox 1.8% EC showed long efficacy (21 days). Other acaricides showed shorter periods of 
efficacy: fenpyroximateȮ5% SC (14 days), amitrazȮ20% EC andȮpyridabenȮ20% WP (10 days) and abamectin 
1.8% EC (7-10 days). Among the acaricides with the longest efficacy, tebufenpyradȮ36% EC showed 
the lowest application cost at 114 baht per rai. Pyridaben 20% WP with an application cost of 82 baht 
per rai had the lowest cost of all acaricides treatments. However, its efficacy lasted only 10 days. 
None of the acaricides caused symptoms of phytotoxicity on papaya. 
 
KeywordsȮ: African red mite, papaya, acaricides 
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ĭĪėńħĵƞŀ 
 œĶŐħĚŐŀĲĶŇĔńĬȮEutetranychus africanus (Tucker) ŏĮƦĬœĶĻńĨĶŌıŊĝĪňŗĽņėńĠŒĬĴŃĸŃĔŀŒĬĮĶŃŏĪĻœĪĵȮ
ĮƤěěŋĭńĬȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮœħƟŒľƟėņŐĬŃĬņŒĬĔŅĶŒĝƟĽŅĶĔņěńħœĶĔńĭœĶŐħĚĝĬŇħĬňŘŏıňĵĚ
ĝĬŇħŏħňĵĺȮėŊŀȮdicofol 18.5% ECȮĞŉŗĚĔŅĶŒĝƟĽŅĶĔņěńħœĶŏıňĵĚĝĬŇħŏħňĵĺĞŘņĔńĬ ŀŅěĽĶƟŅĚėĺŅĴĨƟŅĬĪŅĬĨƞŀĽŅĶĔņěńħœĶœħƟȮ
ĔŅĶĺŇěńĵĬňŘĻŉĔļŅĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĔņěńħœĶȮĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĨƞŅĚȮŕȮŐĸŃĮĶŃŏĴŇĬĨƟĬĪŋĬĕŀĚ
ĽŅĶĔņěńħœĶĪńŘĚȮ6ȮĝĬŇħȮœħƟŐĔƞ abamectin 1.8% EC (ĔĸŋƞĴĽŅĶ 4', amitraz 20% EC (ĔĸŋƞĴĽŅĶȮ19), spiromesifen 24% SC 
(ĔĸŋƞĴĽŅĶ 23),Ȯfenpyroximate 5% SC (ĔĸŋƞĴĽŅĶ 21A), tebufenpyrad 36% EC (ĔĸŋƞĴĽŅĶ 21A), hexythiazox 1.8% EC 
(ĔĸŋƞĴĽŅĶ 10A), cyflumetofen 20% SC (ĔĸŋƞĴĽŅĶ 25A) ŐĸŃȮpyridaben 20% WP (ĔĸŋƞĴĽŅĶ 21A) ŒĬœĶŐħĚŐŀĲĶŇĔńĬ
ŒĬĴŃĸŃĔŀȮħņŏĬŇĬĔŅĶȮ0ȮĔŅĶĪħĸŀĚȮĪňŗŀņŏĳŀŏĴŊŀĚĶŅĝĭŋĶňȮěńĚľĺńħĶŅĝĭŋĶňȮŐĸŃȮŀņŏĳŀľĬŀĚĴƞĺĚȮěńĚľĺńħĸıĭŋĶňȮĶŃľĺƞŅĚ
ŏħŊŀĬĔŋĴĳŅıńĬīƢȮ0340ȮĩŉĚȮŏħŊŀĬĔŋĴĳŅıńĬīƢȮ0341ȮĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRCB ĴňȮ1ȮĞŘņȮŒĝƟĨƟĬĴŃĸŃĔŀȮ0ȮĨƟĬĨƞŀĞŘņȮ
ěņĬĺĬȮ9ȮĔĶĶĴĺŇīňȮĨĶĺěĬńĭěņĬĺĬĮĶŃĝŅĔĶœĶŐħĚŐŀĲĶŇĔńĬĔƞŀĬŐĸŃľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ/,Ȯ1,Ȯ3,Ȯ5,Ȯ/2ȮŐĸŃȮ0/ȮĺńĬȮ
ıĭĺƞŅȮĪńŘĚĽŀĚĔŅĶĪħĸŀĚŒľƟįĸĽŀħėĸƟŀĚĔńĬȮėŊŀȮĽŅĶĔņěńħœĶĪŋĔĔĶĶĴĺŇīňȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬ
ŒĬĴŃĸŃĔŀĬŅĬĔĺƞŅ 7 ĺńĬȮ&ĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅȮ5.% ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĝŋħėĺĭėŋĴ) őħĵĽŅĶȮspiromesifenȮ24% SC, 
cyflumetofen 20% SC, tebufenpyradȮ36% EC ŐĸŃ hexythiazox 1.8% EC ĴňĮĶŃĽŇĪīŇĳŅıĬŅĬȮ0/ȮĺńĬ ŒĬĕĦŃ
ĪňŗĽŅĶĔņěńħœĶĝĬŇħŀŊŗĬĴňĮĶŃĽŇĪīŇĳŅıĽńŘĬĔĺƞŅȮœħƟŐĔƞ fenpyroximateȮ5% SC (ĮĶŃĽŇĪīŇĳŅıĬŅĬȮ/2ȮĺńĬ' amitrazȮ20% EC 
ŐĸŃȮpyridabenȮ20% WP (ĮĶŃĽŇĪīŇĳŅıĬŅĬȮ/.ȮĺńĬ'ȮŐĸŃ abamectin 1.8% EC (ĮĶŃĽŇĪīŇĳŅıĬŅĬȮ5 + /.ȮĺńĬ'Ȯ
ĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĔņěńħœĶȮĪňŗĽŅĴŅĶĩĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀœħƟĬŅĬȮ0/ȮĺńĬȮtebufenpyradȮ36% ECȮ
ŏĪƞŅĔńĭȮ//2ȮĭŅĪĨƞŀœĶƞȮŒĬĕĦŃĪňŗȮpyridaben 20% WP ĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĨŗņĪňŗĽŋħȮėŊŀȮ60ȮĭŅĪĨƞŀœĶƞȮŐĨƞĴňĮĶŃĽŇĪīŇĳŅı
ŒĬĮƚŀĚĔńĬĔņěńħœħƟĬŅĬŏıňĵĚȮ/.ȮĺńĬȮœĴƞıĭėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶĔņěńħœĶĪŋĔĝĬŇħĨƞŀĴŃĸŃĔŀ 
 
ėņľĸńĔȮ: œĶŐħĚŐŀĲĶŇĔńĬȮĴŃĸŃĔŀȮĽŅĶĮƚŀĚĔńĬĔņěńħœĶ 
 

ėņĬņ 
 ĴŃĸŃĔŀŏĮƦĬįĸœĴƟĪňŗĴňėĺŅĴĽņėńĠĪŅĚŏĻĶļģĔŇěȮĽŅĴŅĶĩĮĸŌĔœħƟĪŋĔĳŅėĕŀĚĮĶŃŏĪĻœĪĵȮĴňėĺŅĴĨƟŀĚĔŅĶĴŅĔ
ĽņľĶńĭĭĶŇőĳėĪńŘĚĳŅĵŒĬĮĶŃŏĪĻŐĸŃŏıŊŗŀĔŅĶĽƞĚŀŀĔȮ&ĽņĬńĔĚŅĬĴŅĨĶŅģŅĬĽŇĬėƟŅŏĔļĨĶŐĸŃŀŅľŅĶŐľƞĚĝŅĨŇ, 2558) 
ĴŃĸŃĔŀįĸĽŋĔȮŀŋħĴœĮħƟĺĵĺŇĨŅĴŇĬŏŀȮĽŅĴŅĶĩŐĮĶĶŌĮŏĮƦĬįĸœĴƟĔĶŃĮƜŀĚȮŐĸŃįĸœĴƟŀĭŐľƟĚȮ&ĳńĪĶŅĳĶĦƢŐĸŃėĦŃ, 2559) 
ĴŃĸŃĔŀįĸħŇĭĽŅĴŅĶĩĬņœĮĮĶŋĚŀŅľŅĶȮŏĮƦĬŐľĸƞĚĕŀĚŏŀĬœĞĴƢĮŅŏĮĬĞŉŗĚĬņĴŅŒĝƟŒĬŏĝŇĚıŅĬŇĝĵƢȮŒĭĴŃĸŃĔŀĽŅĴŅĶĩ
ĬņœĮŒĝƟŏĮƦĬŀŅľŅĶĮĸŅĬŇĸȮĽƞĺĬĨƞŅĚŕĕŀĚĴŃĸŃĔŀĽŅĴŅĶĩĬņœĮŒĝƟĪŅĚĔŅĶŐıĪĵƢȮŐĸŃĵńĚĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬ
ŏėĶŊŗŀĚĽņŀŅĚȮ&FAO, 2003) őħĵŀĚėƢĔŅĶŀŅľŅĶŐĸŃŏĔļĨĶŐľƞĚĽľĮĶŃĝŅĝŅĨŇȮĶŃĭŋĺƞŅįĸįĸŇĨĕŀĚĴŃĸŃĔŀœĪĵŀĵŌƞŀńĬħńĭ
ĪňŗȮ6ȮĕŀĚőĸĔȮŒĬĮƖȮ0331ȮĴňĮĶŇĴŅĦįĸįĸŇĨĴŃĸŃĔŀȮ0//,594 ĨńĬȮĴŌĸėƞŅȮ/,921 ĸƟŅĬĭŅĪȮőħĵĽƞĚŀŀĔŏĮƦĬĴŃĸŃĔŀĽħ
ěņĬĺĬȮ41.ȮĨńĬȮĴŌĸėƞŅȮ05ȮĸƟŅĬĭŅĪȮŐĸŃŒĬĮƖȮ0332ȮĴňĮĶŇĴŅĦįĸįĸŇĨȮ0/0,000 ĨńĬȮĴŌĸėƞŅȮ/,925 ĸƟŅĬĭŅĪȮĴňĮĶŇĴŅĦ
ĔŅĶĽƞĚŀŀĔĴŃĸŃĔŀĽħŏıŇŗĴŏĮƦĬȮ773ȮĨńĬȮĴŌĸėƞŅȮ3.ȮĸƟŅĬĭŅĪȮ&ĳńĪĶŅĳĶĦƢŐĸŃėĦŃ, 2559; ĽŇĶŇĔŋĸ, 2557) 
 œĶŐħĚŐŀĲĶŇĔńĬȮ(African red mite) Eutetranychus africanus (Tucker) ŏĮƦĬœĶĻńĨĶŌıŊĝĪňŗĽņėńĠŐĸŃĽĶƟŅĚ
ėĺŅĴŏĽňĵľŅĵŒľƟĔńĭĴŃĸŃĔŀȮőħĵŏĜıŅŃĽĳŅııŊŘĬĪňŗĮĸŌĔĪňŗŐľƟĚŐĸƟĚȮĕŅħĔŅĶħŌŐĸŐĸŃœĴƞŒľƟĬŘņŀĵƞŅĚĪńŗĺĩŉĚȮ&ıŇŏĝģŐĸŃėĦŃ, 2555; 
ĺńĥĬŅŐĸŃėĦŃ, 2531) ĨńĺŀƞŀĬŐĸŃĨńĺŏĨŖĴĺńĵħŌħĔŇĬĬŘņŏĸňŘĵĚŀĵŌƞĪňŗĭĶŇŏĺĦľĬƟŅŒĭȮĪņŒľƟŒĭŏľĸŊŀĚĞňħȮŐľƟĚȮŐĸŃľĸŋħĶƞĺĚȮ
ĨƟĬĪĶŋħőĪĶĴȮĭŅĚėĶńŘĚĪņĸŅĵĪňŗįĸĴŃĸŃĔŀȮĪņŒľƟįĸįĸŇĨĸħĸĚȮĽŌĠŏĽňĵėŋĦĳŅıȮĽňĞňħȮėĺŅĴľĺŅĬĸħĸĚȮ&ıŇŏĝģŐĸŃėĦŃ, 2555) 
ĔŅĶĮƚŀĚĔńĬĔņěńħŏĔļĨĶĔĶĬŇĵĴŒĝƟĽŅĶĔņěńħœĶıƞĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĪňŗĶĺħŏĶŖĺȮŐĸŃĪńĬĪƞĺĚĪňȮĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&0331'Ȯ
œħƟŒľƟėņŐĬŃĬņŒĬĔŅĶŒĝƟĽŅĶĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀŏıňĵĚĝĬŇħŏħňĵĺȮėŊŀȮœħőėőĲĸȮ(dicofol) 18.5% EC [ŏėĸŏĪĬȮ
(Kelthane)] ŀńĨĶŅȮ2.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮőħĵŐĬŃĬņŒľƟıƞĬĪńŗĺĭĶŇŏĺĦľĬƟŅŒĭĕŀĚĴŃĸŃĔŀȮœħőėőĲĸȮŏĮƦĬĽŅĶĔņěńħœĶ
ĪňŗœĴƞĽŅĴŅĶĩěņŐĬĔĔĸœĔĔŅĶŀŀĔķĪīŇśœħƟȮŏĬŊŗŀĚěŅĔĴňĕƟŀĴŌĸŒĬĔŅĶěņŐĬĔĔĸœĔĔŅĶŀŀĔķĪīŇśœĴƞŏıňĵĚıŀȮ&ĦıĝĶĔĶŐĸŃ
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ıŇŏĝģ, 2561) ŐĸŃŏĮƦĬŀĬŋıńĬīƢĕŀĚėĸŀĶŇŏĬĨŀňŏĪĬĽƢȮ&chlorinated ethanes derivatives) ŀŅěŏĶňĵĔĔĸŋƞĴȮħňħňĪňȮŀĬŅĸŀĔĞƢȮ
&DDT Analog) ĞŉŗĚĽŅĶŒĬĔĸŋƞĴĬňŘĪňŗĶŌƟěńĔĔńĬħňȮœħƟŐĔƞȮħňħňĪňȮ&DDT)ȮĪňŗĴňėŋĦĽĴĭńĨŇœĴƞĸŃĸŅĵŒĬĬŘņŐĸŃħŌħĞńĭĔńĭŀĬŋĳŅėħŇĬŏĴŊŗŀ
ŏĔŇħĔŅĶıńĚĪĸŅĵĕŀĚħŇĬěŃŏĔŇħĔŅĶĮĬŏĮƘƨŀĬĸĚĽŌƞŐľĸƞĚĬŘņįŇĺħŇĬ &ıńĬīŋƢŏėĶŊŀŐĸŃėĦŃ, 2555)  
 ĔŅĶŒĝƟĽŅĶĔņěńħœĶŏıňĵĚĝĬŇħŏħňĵĺĞŘņĔńĬŒĬĮĶŇĴŅĦĪňŗĴŅĔĕŉŘĬȮĔƞŀŒľƟŏĔŇħĮƤĠľŅĨƞŅĚȮŕȮőħĵŏĜıŅŃĔŅĶĽĶƟŅĚėĺŅĴ
ĨƟŅĬĪŅĬĨƞŀĽŅĶĔņěńħœĶȮěŉĚėĺĶĴňĔŅĶŒĝƟĽŅĶĔņěńħœĶȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĽĸńĭĔĸŋƞĴĽŅĶȮľĶŊŀŒĝƟĽŅĶľĸŅĵĝĬŇħŏĮƦĬŏĺĸŅĽńŘĬȮŕȮ
ŏıŊŗŀĝŃĸŀĔŅĶıńĥĬŅėĺŅĴĨƟŅĬĪŅĬĨƞŀĽŅĶĔņěńħœĶȮ&ĦıĝĶĔĶŐĸŃėĦŃ, 2563)ȮħńĚĬńŘĬěŉĚœħƟĻŉĔļŅŏĮĶňĵĭŏĪňĵĭ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĔņěńħœĶĔĸŋƞĴĔĸœĔŀŀĔķĪīŇśĨƞŅĚȮŕȮŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀȮŏıŊŗŀĪĶŅĭ
ĮĶŃĽŇĪīŇĳŅıĽŅĶĔņěńħœĶĔĸŋƞĴĔĸœĔŀŀĔķĪīŇśĝĬŇħŒľĴƞȮŐĸŃœĴƞŏĮƦĬıŇļĨƞŀıŊĝȮ&phytotoxic) ŏıŊŗŀŏĮƦĬėņŐĬŃĬņŒľƟ
ŏĔļĨĶĔĶĽŅĴŅĶĩĬņĴŅŒĝƟŒĬĔŅĶľĴŋĬŏĺňĵĬĔĸŋƞĴĽŅĶĔņěńħœĶȮŏıŊŗŀľĸňĔŏĸňŗĵĚĮƤĠľŅĔŅĶŒĝƟĽŅĶĔņěńħœĶĪňŗŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬȮ 

 
ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 

ĔŅĶŏĨĶňĵĴŐĮĸĚĪħĸŀĚ 
 ħņŏĬŇĬĔŅĶȮ0ȮŐĮĸĚĪħĸŀĚȮŒĬŐĮĸĚĮĸŌĔĴŃĸŃĔŀıńĬīŋƢŐĕĔĬĺĸĕŀĚŏĔļĨĶĔĶȮĪňŗıĭĔŅĶĶŃĭŅħĕŀĚœĶŐħĚŐŀĲĶŇĔńĬ
ŀĵƞŅĚĽĴŗņŏĽĴŀȮĪňŗĨņĭĸĬŘņıŋȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĶŅĝĭŋĶňȮ&/1º1.%02,4%%N; 99º11%/2,6%%E'ȮĶŃľĺƞŅĚŏħŊŀĬĔŋĴĳŅıńĬīƢȮůȮ
ĴňĬŅėĴȮ0340ȮŐĸŃĨņĭĸľĬŀĚĴƞĺĚȮŀņŏĳŀľĬŀĚĴƞĺĚȮěńĚľĺńħĸıĭŋĶňȮ&/3º/0%.0,.%%N; 100º2.%10,5%%E'ȮĶŃľĺƞŅĚŏħŊŀĬ
ĴĔĶŅėĴȮ+ȮĔŋĴĳŅıńĬīƢȮ0343ȮőħĵĴňĶŃĵŃĮĸŌĔĴŃĸŃĔŀȮ0×0ȮŏĴĨĶ 
 
ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚ 
 ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭĽŋƞĴĭĸŖŀĔĽĴĭŌĶĦƢȮ&Randomized complete blockȮdesign;ȮRCB) ĴňȮ1ȮĞŘņȮŒĝƟĨƟĬ
ĴŃĸŃĔŀȮ0ȮĨƟĬĨƞŀĞŘņȮěņĬĺĬȮ9ȮĔĶĶĴĺŇīňȮĽŅĶĔņěńħœĶĪňŗŒĝƟĪħĸŀĚ œħƟŐĔƞȮabamectin 1.8% EC (ĔĸŋƞĴĽŅĶȮ4', amitraz 20% EC 
(ĔĸŋƞĴĽŅĶȮ19), spiromesifen 24% SC (ĔĸŋƞĴĽŅĶȮ23),Ȯfenpyroximate 5% SC (ĔĸŋƞĴĽŅĶȮ21A), tebufenpyrad 36% EC 
(ĔĸŋƞĴĽŅĶȮ21A), hexythiazox 1.8% EC (ĔĸŋƞĴĽŅĶ 10A), cyflumetofen 20% SC (ĔĸŋƞĴĽŅĶ 25A) ŐĸŃȮpyridaben 
20% WP (ĔĸŋƞĴĽŅĶ 21A) ĽŅĶĔņěńħœĶĪńŘĚȮ6ȮĝĬŇħěńħŀĵŌƞľĸŅĵĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĪňŗŐĭƞĚĔĸŋƞĴőħĵȮIRAC (2017) ĪŋĔ
ĝĬŇħįƞŅĬĔŅĶĕŉŘĬĪŃŏĭňĵĬĺńĨĩŋŀńĬĨĶŅĵěŅĔĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮŐĸŃĽŅĴŅĶĩľŅĞŊŘŀœħƟŒĬĮĶŃŏĪĻœĪĵȮőħĵŒĝƟŀńĨĶŅĨŅĴ
ėņŐĬŃĬņĕƟŅĚĜĸŅĔȮ&TableȮ/' 
 
ĔŅĶĮĢŇĭńĨŇĚŅĬĪħĸŀĚ 
 ıƞĬĽŅĶĔņěńħœĶȮ1Ȯ-Ȯ2 ėĶńŘĚȮŐĨƞĸŃĔĶĶĴĺŇīňįĽĴĽŅĶĔņěńħœĶĨŅĴŀńĨĶŅĪňŗŐĬŃĬņĨƞŀĬŘņȮ0.ȮĸŇĨĶȮőħĵĔĶĶĴĺŇīň
ėĺĭėŋĴŒĝƟĬŘņĽŃŀŅħĜňħıƞĬȮĪŋĔĔĶĶĴĺŇīňįĽĴĽŅĶěńĭŒĭŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮıƞĬĽŅĶĔņěńħœĶőħĵŒĝƟŏėĶŊŗŀĚıƞĬ
ĽŅĶŐĭĭĽŌĭőĵĔĽŃıŅĵľĸńĚŒľƟĪńŗĺŒĭĴŃĸŃĔŀȮ 
 
ĔŅĶĨĶĺěįĸĔŅĶĪħĸŀĚ 
 ĨĶĺěĬńĭĮĶŇĴŅĦœĶŐħĚŐŀĲĶŇĔńĬĭĬŒĭĴŃĸŃĔŀȮħƟĺĵŐĺƞĬĕĵŅĵĔņĸńĚĕĵŅĵȮ/.ȮŏĪƞŅȮőħĵĽŋƞĴĬńĭěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬ
ĭĬıŊŘĬĪňŗŒĭĕĬŅħȮ/x1 ĨŅĶŅĚĬŇŘĺȮěņĬĺĬȮ/.ȮěŋħĨƞŀĨƟĬȮĔƞŀĬıƞĬĽŅĶĔņěńħœĶȮŐĸŃľĸńĚıƞĬĽŅĶĔņěńħœĶȮ/, 3, 5, 7,Ȯ10, 14 
ŐĸŃȮ21ȮĺńĬ ĭńĬĪŉĔěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬĨńĺĪňŗŏėĸŊŗŀĬœľĺȮŐĸŃįĸĔĶŃĪĭĕŀĚĽŅĶĔņěńħœĶĨƞŀıŊĝȮ&phytotoxicity) 
&ıŇŏĝģŐĸŃėĦŃ, 2555) 
 
 
 
 



24 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

Table 1 Acaricides used in the fields assay to control African red mite, Eutetranychus africanus (Tucker) 
 

Active component  
and formula type 

Mode of Action1/ Recommended dose 

abamectin 1.8% EC  Glutamate-gated chloride channel (GluCl) allosteric 
modulators [6] 

20 ml/ water 20 liter 

amitraz 20% EC  Octopamine receptor agonists [19] 40 ml/ water 20 liter 
spiromesifen 24% SC  Inhibitors of acetyl CoA carboxylase [23] 6Ȯml/ water 0.Ȯliter 
fenpyroximate 5% SC  Mitochondrial complex I electron transport 

inhibitors [21A] 
0.Ȯml/ water 0.Ȯliter 

tebufenpyrad 36% EC  Mitochondrial complex I electron transport 
inhibitors [21A] 

1Ȯml/ water 0.Ȯliter 

hexythiazox 1.8% EC  Mite growth inhibitors affecting CHS1 [10A] 2.Ȯml/ water 0.Ȯliter 
cyflumetofen 20% SC  Mitochondrial complex II electron transport 

inhibitors [25A] 
/3Ȯml/ water 0.Ȯliter 

pyridaben 20% WP  Mitochondrial complex I electron transport 
inhibitors [21A] 

15 g/ water 20 liter 

1/ IRAC (2017) 

 
ĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚ 
 ĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬĕŀĚěņĬĺĬĮĶŃĝŅĔĶœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀȮĔƞŀĬŐĸŃľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ
ħƟĺĵĺŇīňȮanalysis of variance (ANOVA) ŒĬĔĶĦňĪňŗěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀȮĔƞŀĬĔŅĶıƞĬĽŅĶĔņěńħœĶȮĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇĶŃľĺƞŅĚĔĶĶĴĺŇīňȮĺŇŏėĶŅŃľƢėƞŅŏĜĸňŗĵœĶŐħĚŐŀĲĶŇĔńĬȮħƟĺĵĺŇīňȮanalysis of covariance (ANOCOVA) 
őħĵŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮĪŅĚĽĩŇĨŇȮIRRISTATȮŐĸŃŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵŒĬŐĨƞĸŃĔĶĶĴĺŇīňħƟĺĵĺŇīňȮBsla_lŲqȮksjrgnjcȮ
rang tests (DMRT) ĪňŗĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ73% 
 ĺŇŏėĶŅŃľƢľŅĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĔņěńħœĶȮŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀĨŅĴĺŇīňĕŀĚȮ
Henderson-Tilton (Henderson, 1995) 
 

Percent corrected = /
lȮAmȮ`cdmpcȮrpc_rkclrȮ×ȮlȮRȮ_drcpȮrpc_rkclr
lȮAmȮ`cdmpcȮrpc_rkclrȮ×ȮlȮRȮ_drcpȮrpc_rkclrvȮ/.. 

ŏĴŊŗŀȮn Co = ěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚŐŀĲĶŇĔńĬŒĬĝŋħėĺĭėŋĴ 
 n T   = ěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚŐŀĲĶŇĔńĬŒĬĔĶĶĴĺŇīňĪħĸŀĚȮ&ĔŅĶıƞĬĽŅĶĔņěńħœĶ' 
 
ĔŅĶĮĶŃŏĴŇĬĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĔņěńħœĶ 
 ĮĶŃŏĴŇĬėƞŅŒĝƟěƞŅĵĔŅĶŒĝƟĽŅĶĔņěńħœĶŒĬŐĨƞĸŃĔĶĶĴĺŇīň 
 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 
 įĸĔŅĶĪħĸŀĚȮıĭĺƞŅȮĪńŘĚĽŀĚıŊŘĬĪňŗŒľƟįĸĔŅĶĪħĸŀĚœĮŒĬŐĬĺĪŅĚŏħňĵĺĔńĬȮėŊŀȮĔƞŀĬĔŅĶıƞĬĽŅĶĔņěńħœĶȮėƞŅŏĜĸňŗĵ
ĕŀĚœĶŐħĚŐŀĲĶŇĔńĬĪňŗıĭĭĬŒĭĴŃĸŃĔŀŒĬŐĨƞĸŃĔĶĶĴĺŇīňȮĴňĮĶŇĴŅĦœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮŐĸŃľĸńĚıƞĬĽŅĶĔņěńħœĶĪňŗȮ/, 3, 
5, 7, 14 ŐĸŃȮ0/ȮĺńĬȮėƞŅŏĜĸňŗĵĕŀĚœĶŐħĚŐŀĲĶŇĔńĬĪňŗıĭĭĬŒĭĴŃĸŃĔŀȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶĔņěńħœĶȮĴňěņĬĺĬĬƟŀĵĔĺƞŅŐĸŃ
ŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ(p<0.05) ĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĔņěńħœĶȮ&untreated check) (Table 2 ŐĸŃȮ1'Ȯ 
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 ĔŅĶĪħĸŀĚĪňŗȮĨņĭĸĬŘņıŋȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĶŅĝĭŋĶň ıĭĺƞŅȮĽŅĶĔņěńħœĶȮspiromesifen 24% SC (ĔĸŋƞĴĽŅĶȮ23)Ȯ
ľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ/ȮĺńĬȮĽŅĴŅĶĩĸħěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚŐŀĲĶŇĔńĬœħƟȮıĭěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬĭĬŒĭ
ĴŃĸŃĔŀŏĜĸňŗĵȮ3,0/ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĴŅĔĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ(p<0.05)ȮĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħœĶȮ
abamectin 1.8% EC &ĔĸŋƞĴĽŅĶȮ4', fenpyroximate 5% SC (ĔĸŋƞĴĽŅĶȮ0/A), cyflumetofen 20% SC (ĔĸŋƞĴĽŅĶȮ03A', 
amitraz 20% EC (ĔĸŋƞĴĽŅĶȮ19), pyridaben 20% WP ŐĸŃȮtebufenpyrad 36% EC (ĔĸŋƞĴĽŅĶȮ0/A) ĪňŗıĭěņĬĺĬ
œĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ0,47, 2.74, 2.84, 3.17, 3.40 ŐĸŃȮ1,22ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĨŅĴĸņħńĭȮ 
 ĔŅĶĪħĸŀĚĪňŗȮĨņĭĸľĬŀĚĴƞĺĚȮŀņŏĳŀľĬŀĚĴƞĺĚȮěńĚľĺńħĸıĭŋĶňȮıĭĺƞŅȮĽŅĶĔņěńħœĶȮspiromesifen 24% SC 
(ĔĸŋƞĴĽŅĶȮ23) ĽŅĴŅĶĩĸħěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬĭĬŒĭĴŃĸŃĔŀœħƟŏĝƞĬŏħňĵĺĔńĬȮıĭěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬľĸńĚĔŅĶıƞĬ
ĽŅĶĔņěńħœĶȮ/ȮĺńĬȮŏĜĸňŗĵȮ3,0/ȮĨńĺĨƞŀŒĭȮĴŅĔĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ(p<0.05)ȮĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶ
ĔņěńħœĶȮtebufenpyrad 36% EC (ĔĸŋƞĴĽŅĶȮ0/A), abamectin 1.8% EC &ĔĸŋƞĴĽŅĶȮ4', fenpyroximate 5% SC 
(ĔĸŋƞĴĽŅĶȮ0/A), hexythiazox 1.8% EC (ĔĸŋƞĴĽŅĶȮ/.A), amitraz 20% EC (ĔĸŋƞĴĽŅĶ 19), cyflumetofen 20% SC 
(ĔĸŋƞĴĽŅĶȮ03A'ȮŐĸŃ pyridaben 20% WP (ĔĸŋƞĴĽŅĶȮ0/A) ĪňŗıĭěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ0,/., 2.32, 2.34, 2.39, 
2.75, 2.88 ŐĸŃȮ0,70ȮĨńĺĨƞŀŒĭȮĨŅĴĸņħńĭȮŐĨƞľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ1ȮĺńĬıĭĺƞŅȮĽŅĶĔņěńħœĶȮspiromesifen 24% SC 
(ĔĸŋƞĴĽŅĶ 23) ĪńŘĚĽŀĚıŊŘĬĪňŗĪħĸŀĚȮĽŅĴŅĶĩĸħěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚŐŀĲĶŇĔńĬŒľƟĴňĮĶŇĴŅĦĬƟŀĵĸĚŀĵƞŅĚŏľŖĬœħƟĝńħȮ
őħĵĽŅĶĔņěńħœĶȮspiromesifen 24% SC (ĔĸŋƞĴĽŅĶȮ23)ȮĽŅĴŅĶĩĸħěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬœħƟħňľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶ
ŐĸƟĺȮ1ȮĺńĬ 
 ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĽŅĶĔņěńħœĶŒĬĔĸŋƞĴȮ0/ȮA ĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚȮ&tebufenpyrad 36% EC, fenpyroximate 5% SC 
ŐĸŃȮpyridaben 20% WP) ĪňŗĨņĭĸĬŘņıŋȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĶŅĝĭŋĶň ľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ/2ȮĺńĬȮıĭĺƞŅȮĔĶĶĴĺŇīň
ıƞĬĽŅĶĔņěńħœĶȮtebufenpyrad 36%  ECȮŐĸŃȮfenpyroximate 5% SCȮĴňěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ/,16ȮŐĸŃȮ4,3.Ȯ
ĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħœĶȮpyridaben 20% WP 
ĪňŗĴňěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ//,67ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ0/ȮĺńĬȮıĭĺƞŅȮĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħœĶȮ
tebufenpyrad 36% ECȮěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ1,6/ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ
ĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħœĶȮfenpyroximate 5% SCȮŐĸŃȮpyridaben 20% WP ĪňŗĴňěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬŏĜĸňŗĵȮ/0,0/Ȯ
ŐĸŃȮ/3,/2ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĨŅĴĸņħńĭȮŒĬĕĦŃĪňŗĨņĭĸľĬŀĚĴƞĺĚȮŀņŏĳŀľĬŀĚĴƞĺĚȮěńĚľĺńħĸıĭŋĶňȮŒľƟįĸŒĔĸƟŏėňĵĚĔńĬȮėŊŀ
ľĸńĚĔŅĶıƞĬĽŅĶĔņěńħœĶȮ5, 14ȮŐĸŃȮ0/ȮĺńĬ ĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħœĶȮtebufenpyrad 36% EC ĴňěņĬĺĬœĶŐħĚŐŀĲĶŇĔńĬ
ŏĜĸňŗĵȮ.,40, 1.32ȮŐĸŃȮ2,/6ȮĨńĺĨƞŀĨŅĶŅĚĬŇŘĺȮĨŅĴĸņħńĭĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňıƞĬĽŅĶ
ĔņěńħœĶȮfenpyroximate 5% SCȮŐĸŃȮpyridaben 20% WP 
 
ĮĶŃĽŇĪīŇĳŅıĔŅĶĮƚŀĚĔńĬĔņěńħœĶ 
 ĪńŘĚȮ0ȮıŊŘĬĪňŗȮıĭĺƞŅȮĽŅĶĔņěńħœĶĪŋĔĝĬŇħĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀĬŅĬĔĺƞŅȮ7 ĺńĬȮ
&ĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅȮ5.%) őħĵĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħĬŅĬȮ21 ĺńĬȮœħƟŐĔƞȮspiromesifen 
24% SC (ĔĸŋƞĴĽŅĶ23), cyflumetofen 20% SC (ĔĸŋƞĴĽŅĶ 25A), tebufenpyrad 36% EC (ĔĸŋƞĴĽŅĶȮ21A) ŐĸŃ 
hexythiazox 1.8 % EC (ĔĸŋƞĴĽŅĶ 10A) ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ75 - 100, 82 - 100, 63 - 98 ŐĸŃȮ70 - 95 
ŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭ  
 ĽŅĶĔņěńħœĶȮspiromesifen (ĔĸŋƞĴĽŅĶȮ01'ȮŏĮƦĬĽŅĶĔņěńħœĶĝĬŇħŒľĴƞĪňŗıńĥĬŅŏıŊŗŀŒĝƟėĺĭėŋĴœĶŒĬĺĚĻƢȮ
Tetranychidae ŏĬŊŗŀĚěŅĔŏĮƦĬĽŅĶĪňŗĴňĔĸœĔĔŅĶŀŀĔķĪīŇśŒľĴƞȮĵńĭĵńŘĚĔŅĶĽńĚŏėĶŅŃľƢœĕĴńĬȮ&Inhibitor of lipid synthesis) 
ŐĸŃĽŅĴŅĶĩėĺĭėŋĴĮĶŃĝŅĔĶœĶŐħĚĪňŗĨƟŅĬŅĬĨƞŀĽŅĶĔņěńħœĶœħƟŀĵƞŅĚħňȮ&K_pȕgȓȮet al., 2014) ŀňĔĪńŘĚĴňĶŃħńĭėĺŅĴŏĮƦĬıŇļ
ŏĜňĵĭıĸńĬȮ&acute toxicity) ĨƞŀľĬŌĪħĸŀĚĨŗņȮőħĵĴňėƞŅȮLD50ȮĪŅĚĮŅĔĕŀĚľĬŌĪħĸŀĚȮ&oral LD50) ĴŅĔĔĺƞŅȮ0,000 ĴŇĸĸŇĔĶńĴ
ĨƞŀĔŇőĸĔĶńĴ (FAO, 2017)ȮŏĝƞĬŏħňĵĺĔńĭĽŅĶĔņěńħœĶȮcyflumetofen ĞŉŗĚŏĮƦĬĽŅĶȮbenzoyl acetonitrile ĝĬŇħŒľĴƞĪňŗıńĥĬŅ
őħĵĭĶŇļńĪȮOstuka AgriTechno ěņĔńħȮ&ĮĶŃŏĪĻĠňŗĮŋƙĬ'ȮĞŉŗĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶėĺĭėŋĴœĶĻńĨĶŌıŊĝŒĬœĴƟįĸȮıŊĝįńĔȮ



26 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

ĶĺĴĩŉĚœĴƟħŀĔȮĴňėĺŅĴĮĸŀħĳńĵĽŌĚĨƞŀıŊĝĪňŗœĴƞŒĝƞŏĮƚŅľĴŅĵȮĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮĶĺĴĩŉĚĽńĨĺƢĬŘņħƟĺĵȮ&Peng et al., 2018) 
ĴňĶŃħńĭėĺŅĴŏĮƦĬıŇļŏĜňĵĭıĸńĬȮ&acute toxicity) ĨƞŀľĬŌĪħĸŀĚĨŗņȮőħĵĴňėƞŅȮLD50 ĪŅĚĮŅĔĕŀĚľĬŌĪħĸŀĚȮ&oral LD50) 
ĴŅĔĔĺƞŅȮ0,000 ĴŇĸĸŇĔĶńĴĨƞŀĔŇőĸĔĶńĴ (European Food Safety Authority, 2012)ȮRezaie et al. (2021) œħƟĶŅĵĚŅĬ
ĮĶŃĽŇĪīŇĳŅıĕŀĚȮspiromesifen ŐĸŃȮcyflymetofen ŒĬĔŅĶėĺĭėŋĴœĶŐħĚȮPanonychus ulmi ŒĬŐŀĮŏĮƕĸȮıĭĺƞŅȮ
ľĸńĚıƞĬĽŅĶȮspiromesifen ŐĸŃȮcylfumetofen 1ȮĺńĬȮıĭĔŅĶĨŅĵĕŀĚœĶŐħĚȮP. ulmi 88-99 ŐĸŃȮ36+77% ĨŅĴĸņħńĭȮ
ŐĸŃıĭĺƞŅĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĩŉĚȮ77% ľĸńĚıƞĬĽŅĶȮ06ȮĺńĬȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĔŅĶĪħĸŀĚĕŀĚȮK_pȕgȓȮet al. (2014) ĪňŗıĭĺƞŅȮ
spiromesifen ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴœĶŐħĚȮP. ulmi ŒĬŐŀĮŏĮƕĸȮ72,4% ľĸńĚĔŅĶıƞĬĽŅĶȮ00ȮĺńĬ ŒĬĕĦŃĪňŗȮ
Herron and Rophail (1998) œħƟĶŅĵĚŅĬĩŉĚėĺŅĴĨƟŅĬĪŅĬĕŀĚœĶĽŀĚěŋħĭĬŐŀĮŏĮƕĸŒĬŀŀĽŏĨĶŏĸňĵĨŃĺńĬĨĔĨƞŀĽŅĶĔņěńħœĶȮ
tebufenpyradȮŏĝƞĬŏħňĵĺĔńĭȮĦıĝĶĔĶŐĸŃėĦŃȮ&0341'ȮıĭĺƞŅȮĔĸŋƞĴĮĶŃĝŅĔĶœĶĽŀĚěŋħŒĬĽĨĶŀĺƢŏĭŀĶƢĶňȮ3 ĔĸŋƞĴĮĶŃĝŅĔĶ
ĪŅĚĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵĴňėĺŅĴĨƟŅĬĪŅĬĮŅĬĔĸŅĚĨƞŀĽŅĶĔņěńħœĶȮtebufenpyradȮŐĨƞŒĬĔŅĶĪħĸŀĚėĶńŘĚĬňŘıĭĺƞŅ
ĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶėĺĭėŋĴœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀ 

ĕĦŃĪňŗĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĔņěńħœĶȮhexythiazox ŒĬĔŅĶėĺĭėŋĴœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀĬńŘĬȮĴňĮĶŃĽŇĪīŇĳŅı
ĽŀħėĸƟŀĚĔńĭĔŅĶĪħĸŀĚĕŀĚȮıŇĬŇěŐĸŃėĦŃȮ&033/'ȮĪňŗœħƟĻŉĔļŅĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĔņěńħœĶȮŒĬĔŅĶėĺĭėŋĴœĶŐħĚ
ĭĬĽƟĴőŀȮıĭĺƞŅȮhexythiazox ĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶėĺĭėŋĴœĶŐħĚĭĬĽƟĴőŀȮľĸńĚĔŅĶıƞĬĽŅĶȮ1ȮŐĸŃȮ/2 ĺńĬȮ&ıĭœĶŐħĚ
ĭĬĽƟĴőŀŏĜĸňŗĵȮ1,2.ȮŐĸŃȮ/,03ȮĨńĺĨƞŀŒĭȮĨŅĴĸņħńĭ'ȮŐĸŃľĸńĚıƞĬĽŅĶĪħĸŀĚȮ0/ȮĺńĬıĭěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚ
ĭĬĽƟĴőŀŏıŇŗĴĕŉŘĬ 
 
Table 2 Comparison of average number of African red mite, Eutetranychus africanus (Tucker) on 

papaya leaf treated with various acaricides at Tambon Namphu, Amphoe Mueang 
Ratchaburi, Ratchaburi Province, February - March 2019 

 

Treatments 
Rate of 

Application 
(ml.g./20 L 
of water) 

Avg. number of african red mite (mites/1 in2) 1/ 
Before 
treated 1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 14 DAT 21 DAT 

abamectin 1.8% EC  
(6) 

20 15.53 2.69 a 4.84 d 5.92 d 5.87 a 5.20 b 11.96 b  20.93 d 

amitraz 20% EC  
(19) 

40 17.02 3.17 ab 1.22 bc 3.23 bcd  4.32 a 4.28 ab 12.33 b  16.78 cd 

spiromesifen 24% SC 
(23) 

8 17.72 5.21 c 0.35 ab  0.00 a  0.37 a 0.35 a  0.00 a  0.71 a 

fenpyroximate 5% SC 
(21A) 

20 16.07 2.74 a 1.66 bc 2.90 a-d 2.87 a 1.67 ab  6.50 ab  12.21 cd 

tebufenpyrad 36% EC 
(21A) 

3 16.23 3.44 ab 1.06 bc 0.89 ab 0.40 a 1.00 ab  1.38 a 3.81 ab 

hexythiazox 1.8% EC 
(10A) 

40 17.80 4.38 bc 2.08 c  1.68 abc 1.95 a 2.62 ab  1.51 a 8.64 bc 

cyflumetofen 20% SC 
(25A) 

15 17.85 2.84 a 0.03 a  0.00 a 0.48 a 0.45 a 0.00 a 3.59 ab 

pyridaben 20% WP 
(21A) 

15 15.87 3.40 ab 2.60 cd  4.26 cd 4.60 a 4.28 ab  11.89 b  15.14 cd 

untreated check - 16.22 20.12 d 21.45 e 24.23 e 24.92 b 14.77 c 27.10 c 32.40 e 
CV (%)   11.9 10.4 25.3 34.0 64.1 60.1 40.4 33.6 

R.E. (%)   - 100.5 124.4 123.0 91.2 92.8 150.9 91.6 

DAT = days after treatment 
1/ Means followed by the same letter in column are not significantly different at 5% level by DMRT 
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Table 3 Comparison of average number of African red mite, Eutetranychus africanus (Tucker) on 
papaya leaf treated with various acaricides at Tambon Nong Muang, Amphoe Nong Muang, 
Lopburi Province, January - February 2020 

 

Treatments 
Rate of 

Application 
(ml.g./20 L 
of water) 

Avg. number of african red mite (mites/1 in2) 1/ 

Before 
treated 1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 14 DAT 21 DAT 

abamectin 1.8% EC  
(6) 

20 17.05 2.32 a 3.81 d 4.30 d 5.49 f 6.48 e 11.80 e 23.69 g 

amitraz 20% EC  
(19) 

40 16.22 2.75 a 2.57 cd 4.02 d 4.44 e 5.05 d 11.67 e 16.59 f 

spiromesifen 24% SC 
(23) 

8 16.57 4.02 b 0.62 ab 0.35 a 0.27 a 0.37 a 0.42 a 0.56 a 

fenpyroximate 5% SC 
(21A) 

20 17.23 2.34 a 1.76 c 2.16 c  2.43 d 2.66 c 6.01 d 12.41 e 

tebufenpyrad 36% EC 
(21A) 

3 16.00 2.10 a 0.87 b 0.79 b  0.62 c 1.23 b 1.32 b 4.18 c 

hexythiazox 1.8% EC 
(10A) 

40 16.93 2.39 a 2.72 cd 2.67 c  2.63 d 2.83 c 3.15 c 10.83 d 

cyflumetofen 20% SC 
(25A) 

15 16.97 2.88 a 0.34 a  0.45 a 0.40 b 0.48 a 0.53 a 2.00 b 

pyridaben 20% WP 
(21A) 

15 16.00 2.92 a 3.04 d 4.11 d 4.93 e 6.26 e 12.72 e 17.12 f 

untreated check - 17.32 18.13 c 17.14 e 22.91 e 26.64 g 29.92 f 38.36 f 40.25 h 
CV (%)    4.10 8.4 1.0 7.2 3.8 3.1 3.9 3.0 

R.E. (%)   - 87.0 101.3 110.5 88.7 86.8 95.7 101.0 

DAT = days after treatment 
1/ Means followed by the same letter in each column are not significantly different at 5% level by DMRT 

 
ĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬĬŅĬȮ14 ĺńĬȮœħƟŐĔƞ fenpyroximate 5% SC (ĔĸŋƞĴĽŅĶȮ21A) 

ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ76 + 92ȮŏĮŀĶƢŏĞŖĬĨƢȮĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬĬŅĬȮ
/.ȮĺńĬȮœħƟŐĔƞȮamitraz 20% EC (ĔĸŋƞĴĽŅĶȮ19) ŐĸŃȮpyridaben 20% WP (ĔĸŋƞĴĽŅĶȮ21A) ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħȮ61 + 95 ŐĸŃ 70 - 83 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭ ŐĸŃȮĽŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬĬŅĬȮ
7 - 10 ĺńĬ œħƟŐĔƞȮabamectin 1.8% EC (ĔĸŋƞĴĽŅĶȮ4' ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ52 + 65ȮŏĮŀĶƢŏĞŖĬĨƢ (Table 4 and 5)
 ŀĬŉŗĚĽŅĶĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀĪňŗĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&0331'ȮŒľƟėņŐĬŃĬņŒĬĔŅĶŒĝƟœĺƟĝĬŇħŏħňĵĺėŊŀȮ
dicofol 18.5% EC ŀńĨĶŅȮ2.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĩƟŅĴňĔŅĶŒĝƟĽŅĶĔņěńħœĶŏıňĵĚĝĬŇħŏħňĵĺĞŘņĔńĬ ŀŅěĪņŒľƟœĶĻńĨĶŌıŊĝ
ıńĥĬŅėĺŅĴĨƞŀĪŅĬĨƞŀĽŅĶĔņěńħœĶ ĔŅĶĺŇěńĵĬňŘĪņŒľƟĪĶŅĭĮĶŃĽŇĪīŇĳŅıĽŅĶĔņěńħœĶĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĨƞŅĚȮŕȮŐĸŃ
ĽŅĴŅĶĩĬņĴŅŒĝƟıƞĬŒĬĶŌĮŐĭĭľĴŋĬŏĺňĵĬĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇś őħĵĽŅĴŅĶĩŒĝƟĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ĮƚŀĚĔńĬĔņěńħĵŅĺĬŅĬȮ0/ȮĺńĬȮœħƟŐĔƞȮspiromesifen 24% SC (ĔĸŋƞĴĽŅĶ 23), cyflumetofen 20% SC (ĔĸŋƞĴĽŅĶȮ25A), 
tebufenpyrad 36% EC (ĔĸŋƞĴĽŅĶȮ21A) ŐĸŃ hexythiazox 1.8 % EC (ĔĸŋƞĴĽŅĶ 10A)ȮŏıŊŗŀĸħěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶ
ŒľƟŀĵŌƞŒĬĶŃħńĭĨŗņȮľĸńĚěŅĔĬńŘĬŏĸŊŀĔĽŅĶĔņěńħœĶĪňŗŀĵŌƞėĬĸŃĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħ
ĮŅĬĔĸŅĚȮœħƟŐĔƞȮfenpyroximate 5% SC (ĔĸŋƞĴĽŅĶȮ21A)ȮľĶŊŀȮamitraz 20% EC (ĔĸŋƞĴĽŅĶ 19) pyridaben 20% WP 
(ĔĸŋƞĴĽŅĶ 21A)ȮŐĸŃȮabamectin 1.8% EC (ĔĸŋƞĴĽŅĶȮ4'ȮŏıŊŗŀĸħĔŅĶıńĥĬŅėĺŅĴĨƟŅĬĪŅĬĨƞŀĽŅĶĔņěńħœĶȮŐĸŃĽŅĴŅĶĩ
ėĺĭėŋĴěņĬĺĬĮĶŃĝŅĔĶĕŀĚœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀȮŒľƟŀĵŌƞŒĬĶŃħńĭĨŗņœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĵŅĺĬŅĬ 

 



28 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

ĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĔņěńħœĶ 
 ĽŅĶĔņěńħœĶȮĪňŗĽŅĴŅĶĩĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀœħƟĬŅĬȮ0/ȮĺńĬȮtebufenpyradȮ36% ECȮĴňĨƟĬĪŋĬ
ĩŌĔĪňŗĽŋħŏĪƞŅĔńĭȮ//2ȮĭŅĪĨƞŀœĶƞȮĽŅĶȮhexythiazox 1.8% EC, ĽŅĶ spiromesifen 24 % SC ŐĸŃȮĽŅĶȮcyflumetofen 
20% SCȮĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĪňŗȮ/4., 224 ŐĸŃȮ063ȮĭŅĪĨƞŀœĶƞȮĨŅĴĸņħńĭȮŒĬĕĦŃĪňŗȮĽŅĶȮpyridaben 20% WP Ĵň
ĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶĔņěńħœĶĨŗņĪňŗĽŋħėŊŀȮ60ȮĭŅĪĨƞŀœĶƞȮŐĨƞĴňĮĶŃĽŇĪīŇĳŅıŒĬĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀœħƟĬŅĬ
ŏıňĵĚȮ/.ȮĺńĬȮ&Table 6)  
 ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶĔņěńħœĶȮœĴƞıĭŀŅĔŅĶŏĮƦĬıŇļȮ&phytotoxicity) ĔńĭĨƟĬĴŃĸŃĔŀ 

 
Table 4 Efficacy percentage of acaricides for controlling African red mite, Eutetranychus africanus 

(Tucker) on papaya leaf at Tambon Namphu, Amphoe Mueang Ratchaburi, Ratchaburi 
Province, February - March 2019 

 

Treatments 
Rate of 

Application 
(ml.g./20 L  
of water) 

Efficacy percentage of acaricides for controlling African red mite 

1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 14 DAT 21 DAT 

abamectin 1.8% EC (6) 20 86 76 74 75 63 54 33 
amitraz 20% EC (19) 40 85 95 87 83 72 57 51 
spiromesifen 24 % SC (23) 8 76 99 100 99 98 100 98 
fenpyroximate 5% SC (21A) 20 86 92 88 88 89 76 62 
tebufenpyrad 36% EC (21A) 3 83 95 96 98 93 95 88 
hexythiazox 1.8% EC (10A) 40 80 91 94 93 84 95 76 
cyflumetofen 20% SC (25A) 15 87 100 100 98 97 100 90 
pyridaben 20 % WP (21A) 15 83 88 82 81 70 55 52 

DAT = days after treatment 

 
Table 5 Efficacy percentage of acaricides for controlling African red mite, Eutetranychus africanus 

(Tucker) on papaya leaf at Tambon Nong Muang, Amphoe Nong Muang, Lopburi Province, 
January - February 2020 

 

Treatments 
Rate of 

Application 
(ml.g./20 L  
of water) 

Efficacy percentage of acaricides for controlling African red mite 

1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 14 DAT 21 DAT 

abamectin 1.8% EC (6) 20 87 77 81 79 78 69 40 
amitraz 20% EC (19) 40 84 84 81 82 82 68 56 
spiromesifen 24 % SC (23) 8 77 96 98 99 99 99 99 
fenpyroximate 5% SC (21A) 20 87 90 91 91 91 84 69 
tebufenpyrad 36% EC (21A) 3 87 95 96 97 96 96 89 
hexythiazox 1.8% EC (10A) 40 87 84 88 90 90 92 72 
cyflumetofen 20% SC (25A) 15 84 98 98 98 98 99 95 
pyridaben 20 % WP (21A) 15 83 81 81 80 77 64 54 

DAT = days after treatment 
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Table 6 Estimated costs of acaricides application for controlling African red mite, Eutetranychus 
africanus (Tucker) on papaya 

 

Acaricides 
IRAC mode  
of action  

classification 

Rate of 
Application 
(ml, g./20 L  
of water) 

Contents 
(ml., g.) 

Cost 
(Baht) 

Cost per 
ml., g. 
(Bath) 

Cost per 
water  

20 liters 

Cost per 
rai 

(Baht)* 

abamectin 1.8% EC 6 20 1,000 450 0.45 9 90 
amitraz 20% EC 19 40 1,000 450 0.45 18 180 
spiromesifen 24 % SC 23 8 500 1,400 2.80 22.4 224 
fenpyroximate 5% SC 21A 20 1,000 800 0.80 16 160 
tebufenpyrad 36% EC 21A 3 1,000 3,800 3.80 11.4 114 
hexythiazox 1.8% EC 10A 40 1,000 400 0.40 16 160 
cyflumetofen 20% SC 25A 15 1,000 1,900 1.90 28.5 285 
pyridaben 20 % WP 21A 15 1,000 550 0.55 8.25 82.5 
*Calculated by 300 papaya per rai, acaricides application rate 200 liter per rai 

 
ĽĶŋĮįĸĔŅĶĪħĸŀĚ 

 ĽŅĶĔņěńħœĶĪńŘĚȮ6ȮĝĬŇħĪňŗĪħĸŀĚȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀœħƟĬŅĬĴŅĔĔĺƞŅȮ7 ĺńĬȮ
őħĵĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœħƟĬŅĬȮ21 ĺńĬœħƟŐĔƞȮspiromesifenȮ24% SC, cyflumetofen 20% SC, 
tebufenpyradȮ36% EC ŐĸŃȮhexythiazox 1.8% EC őħĵĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ75 - 100, 82 - 100, 
63 - 98 ŐĸŃȮ70 - 95 ŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭ ŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶȮ224, 285, 114 ŐĸŃȮ160 ĭŅĪ-œĶƞȮĨŅĴĸņħńĭȮ
ĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħœħƟĬŅĬȮ14 ĺńĬȮœħƟŐĔƞ fenpyroximateȮ5% SC ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħȮ76 + 92ȮŏĮŀĶƢŏĞŖĬĨƢȮŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶȮ160 ĭŅĪ-œĶƞ ĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħœĶœħƟĬŅĬȮ/.ȮĺńĬȮ
œħƟŐĔƞȮamitrazȮ20% EC ŐĸŃȮpyridabenȮ20% WP ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ61 + 95 ŐĸŃ 70 - 83 ŏĮŀĶƢŏĞŖĬĨƢ 
ĨŅĴĸņħńĭŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶȮ180 ŐĸŃȮ82.5 ĭŅĪ-œĶƞȮĨŅĴĸņħńĭȮŐĸŃĽŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħœħƟĬŅĬȮ
7 - 10 ĺńĬ œħƟŐĔƞ abamectin 1.8% EC ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħȮ52 + 65ȮŏĮŀĶƢŏĞŖĬĨƢȮŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶȮ
90 ĭŅĪ-œĶƞȮŐĸŃıĭĺƞŅĽŅĶĔņěńħœĶĪńŘĚȮ8 ĝĬŇħȮœĴƞĪņŒľƟŏĔŇħėĺŅĴŏĮƦĬıŇļĨƞŀĨƟĬĴŃĸŃĔŀȮ 
 ŒĬĔŅĶŏĸŊŀĔĽŅĶĔņěńħœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀėĶńŘĚŐĶĔȮŏĔļĨĶĔĶėĺĶŏĸŊŀĔŒĝƟĽŅĶĔņěńħœĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮ
ŏıŊŗŀĸħěņĬĺĬĮĶŃĝŅĔĶœĶŐħĚŐŀĲĶŇĔńĬŒĬĴŃĸŃĔŀȮěŅĔĬńŘĬŏĸŊŀĔĽŅĶĔņěńħœĶĪňŗŀĵŌƞėĬĸŃĔĸŋƞĴĔĸœĔĔŅĶŀŀĔķĪīŇśĪňŗĴň
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ĔŅĶŏıŅŃŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴıĶƟŀĴŒĝƟŀĵƞŅĚĚƞŅĵ 
Simple Mass Production of Metarhizium anisopliae Fungal Culture for Farming 

 
ŏĽŅĺĬŇĨĵƢȮőıīŇśıŌĬĻńĔħŇś/- ŏĴīŅĽŇĪīŇśȮėĬĔŅĶ2- 

Saowanit Popoonsak1/ Maythasith Konkarn2- 
+++++++++++++++++++++++++++++++++++++++++++ 

Abstract 
 Green muscardine fungi Metarhizium spp.Ȯare entomopathogenic fungi causing diseases in 
insects and play important role in the regulation of insect pest populations. Therefore, this biocontrol 
agent should be supported a wide range of promote among farmers. However, there is urgent need 
to offer a simple method for mass production of green muscardine fungi that farmers are able to 
produce themselves. The objective of this study was to investigate a simple mass production method 
of green muscardine fungi, Metarhizium anisopliae strain DOA-M5. Two experiments were conducted 
at the Entomopathogenic Fungal Laboratory, Plant Protection Research and Development Office, 
Department of Agriculture from February to September 2018 including determination of growth media 
suitable for the culture of green muscardine fungi and simple media preparation method. For the first 
experiment, CRD design was chosen with 5 treatments (4 replications) including broken rice, sorghum, 
rice grain, cassava chip, and crushed maize. The results showed that crushed maize was the most 
suitable media for culture of green muscardine fungi because this tested media was able to produce 
the highest amount and conidia germination &5.85x107 ů 1.18x108 cfu/ml'Ȯfollowing by rice grain, sorghum, 
and broken rice. However, it was found that cassava chip was not suitable culture medium because 
of high levels of bacterial contamination. For the second experiment, the most three suitable media 
from the previous work were chosen including crushed maize, rice grain, and sorghum. Three simple 
media preparation methods were selected including cooking in electric cookers, boiling and steaming 
methods. Similarly, CRD design was chosen with 10 treatments and 5 replications. The results showed 
that there was microbial contamination in all 3 media preparationȮtechniques with higher levels of 
contaminants in sorghum and crushed maize than those of rice grain. The critical information derived 
from this study showed that cooked rice is a good choice culture medium in practical way because it 
is simply and less microbial contaminations than those other treatments with conidial concentration of 
2.25x108Ȯ- 4x108 conidia/ml and germination at 8.65x107 - 4.03x108 cfu/ml Even though cooked rice provides 
less conidia production than steamed crushed maize, this is simple technique for farmers and probability 
of microbial contamination is low. Thus, this alternative way could develop further for farmers to produce 
green muscardine fungi themselves.  
 
KeywordsȮ: green muscardine fungi, conidia, entomopathogenic fungi, mass production 
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ĭĪėńħĵƞŀ 
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ŒľƟěņĬĺĬŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚőėĬŇŏħňĵĴŅĔĪňŗĽŋħȮ&5.85x107 - 1.18x108 cfu/ĴŇĸĸŇĸŇĨĶ'ȮĶŀĚĸĚĴŅȮėŊŀȮĕƟŅĺĽŅĶȮĕƟŅĺĲƙŅĚȮ
ŐĸŃĮĸŅĵĕƟŅĺȮĽƞĺĬĴńĬŏĽƟĬœĴƞŏľĴŅŃĽĴȮŏĬŊŗŀĚěŅĔıĭĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢĴŅĔȮĽƞĺĬĔŅĶĻŉĔļŅĪňŗȮ2 ŏĸŊŀĔĝĬŇħ
ŀŅľŅĶĪňŗħňĪňŗĽŋħȮ3 ĝĬŇħȮěŅĔĕńŘĬĨŀĬĪňŗȮ1 œħƟŐĔƞȮĕƟŅĺőıħĭħľĵŅĭȮĕƟŅĺĽŅĶȮŐĸŃĕƟŅĺĲƙŅĚȮĻŉĔļŅĺŇīňĔŅĶĪņŒľƟĽŋĔŀĵƞŅĚĚƞŅĵ
ħƟĺĵĺŇīňľŋĚȮĨƟĴȮŐĸŃĬŉŗĚȮĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCRD ĴňȮ10 ĔĶĶĴĺŇīňȮěņĬĺĬȮ5 ĞŘņȮıĭĺƞŅȮĔŅĶĪņŒľƟĽŋĔĪńŘĚȮ3 ĺŇīňȮıĭ
ĮƤĠľŅĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢŀŊŗĬȮőħĵĕƟŅĺĲƙŅĚŐĸŃĕƟŅĺőıħĭħľĵŅĭıĭĴŅĔĔĺƞŅĕƟŅĺĽŅĶȮěŅĔįĸĔŅĶĪħĸŀĚȮıĭĺƞŅȮ
ĕƟŅĺĽŅĶľŋĚĴňėĺŅĴĬƞŅĽĬŒěŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĪňŗĚƞŅĵȮŐĸŃĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬĴňĬƟŀĵĔĺƞŅĔĶĶĴĺŇīňŀŊŗĬȮőħĵŒľƟ
ěņĬĺĬőėĬŇŏħňĵȮ2.25x108 - 4x108 őėĬŇŏħňĵ/ĴŇĸĸŇĸŇĨĶȮŐĸŃĴňĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ8.65x107 - 4.03x108 cfu/ĴŇĸĸŇĸŇĨĶ 
ĩŉĚŐĴƟěŃœħƟĮĶŇĴŅĦőėĬŇŏħňĵĬƟŀĵĔĺƞŅĕƟŅĺőıħĭħľĵŅĭĬŉŗĚȮŐĨƞŏĮƦĬĺŇīňĔŅĶĪňŗĚƞŅĵĽņľĶńĭŏĔļĨĶĔĶȮŐĸŃőŀĔŅĽĮĬŏĮƘƨŀĬĕŀĚ
ŏĝŊŘŀěŋĸŇĬĪĶňĵƢĝĬŇħŀŊŗĬĴňĬƟŀĵĔĺƞŅȮěŉĚŏĮƦĬĪŅĚŏĸŊŀĔŒľƟŏĔļĨĶĔĶĬņœĮŒĝƟŒĬĔŅĶįĸŇĨĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŀĵƞŅĚĚƞŅĵ
œħƟŏŀĚĨƞŀœĮ 
 
ėņľĸńĔ :ȮŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮőėĬŇŏħňĵȮŏĝŊŘŀĶŅőĶėŐĴĸĚȮĔŅĶŏıŅŃŏĸňŘĵĚ 
 

ėņĬņ 
 ĮƤěěŋĭńĬŏĶŇŗĴĴňįŌƟŒľƟėĺŅĴĽĬŒěĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝőħĵĝňĺĺŇīňĴŅĔĕŉŘĬȮŏĬŊŗŀĚěŅĔĴňėĺŅĴĮĸŀħĳńĵĨƞŀĽŋĕĳŅı
ĪńŘĚŏĔļĨĶĔĶȮįŌƟŒĝƟȮĶĺĴĩŉĚįŌƟĭĶŇőĳėȮŐĸŃœĴƞĪņŒľƟŏĔŇħıŇļĨĔėƟŅĚĕŀĚĽŅĶęƞŅŐĴĸĚŒĬĽĳŅıŐĺħĸƟŀĴȮĔŅĶŒĝƟĝňĺĳńĦĤƢŒĬ
ĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝŏĮƦĬŀňĔľĬŉŗĚĪŅĚŏĸŊŀĔĕŀĚŏĔļĨĶĔĶȮMetarhizium anisopliae ľĶŊŀĪňŗĶŌƟěńĔĔńĬŒĬĝŊŗŀŏĝŊŘŀĶŅŏĕňĵĺ
ŏĴĨŅœĶŏĞňĵĴ (green muscardine) ŏĮƦĬŏĝŊŘŀĶŅĪňŗĬņĴŅŒĝƟėĺĭėŋĴŐĴĸĚŒĬĔĸŋƞĴȮDiptera, Lepidoptera, Orthoptera, 
Coleoptera ŐĸŃ Hemiptera (Kershaw et al.,Ȯ1999; De La Rosa et al.,Ȯ2000; Lezama-Gutiérrez et al.,Ȯ2000' 
ĽŅĴŅĶĩĪņĸŅĵŐĴĸĚŀŅĻńĵŒĬĶŃĵŃĨńĺľĬŀĬȮħńĔŐħƟȮŐĸŃĨńĺŏĨŖĴĺńĵȮŒĬĭŅĚĽŅĵıńĬīŋƢıĭĺƞŅĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏĕƟŅĪņĸŅĵ
ĸŌĔĬŘņĵŋĚȮĮĸĺĔȮ(Boucias and Pendland, 1998) ĚŅĬĺŇěńĵħƟŅĬŏĝŊŘŀĶŅėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮœħƟĴň
ĔŅĶŐĵĔŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴěŅĔħƟĺĚŐĶħȮOryctes rhinoceros L. ŐĸŃĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴŐĴĸĚ
ĻńĨĶŌıŊĝĝĬŇħĨƞŅĚ ŕȮıĭĺƞŅĽŅĴŅĶĩĬņŏĝŊŘŀĶŅĝĬŇħĬňŘĴŅŒĝƟėĺĭėŋĴħƟĺĚŐĶħȮO. rhinoceros L. ĴŀħŏěŅŃįĸĔŅŐĲȮ
Hypothenemus hampei ŐĸŃĴĺĬőĔőĔƟ Helopeltis spp. ĬŀĔěŅĔĬňŘȮĵńĚıĭĺƞŅĭŅĚĽŅĵıńĬīŋƢĽŅĴŅĶĩŒĝƟŒĬĔŅĶėĺĭėŋĴ
ľĬŀĬŐĴĸĚħņľĬŅĴŐĸŃľĬŀĬľńĺħņĴŃıĶƟŅĺœħƟħƟĺĵ (ĴĸŇĺńĸĵƢŐĸŃĽŋĶıĸ, 2537; ĴĸŇĺńĸĵƢ, 2537Ĕ; ĴĸŇĺńĸĵƢ, 2537ĕ; 
ŏĽŅĺĬŇĨĵƢŐĸŃėĦŃ*Ȯ2553)  
 ěŅĔĔŅĶĪňŗŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴĽŅĴŅĶĩŏěĶŇĠŏĨŇĭőĨœħƟĭĬŏĴĸŖħīńĠıŊĝľĸŅĵĝĬŇħ œħƟŐĔƞ ĕƟŅĺőıħĭħľĵŅĭ 
ĕƟŅĺŏĮĸŊŀĔ ĮĸŅĵĕƟŅĺȮĕƟŅĺĲƙŅĚ ĩńŗĺŏĕňĵĺ ĩńŗĺŏľĸŊŀĚ ŐĸŃĕƟŅĺĽŅĸňȮ&ĴĸŇĺńĸĵƢŐĸŃĽŋĶıĸ, 2525; Hoogschagen et al., 
2001; Singh and Rethinam, 2004' ěŉĚĪņŒľƟĴňőŀĔŅĽĽƞĚŏĽĶŇĴĔŅĶŒĝƟĝňĺĳńĦĤƢĝĬŇħĬňŘœĮĽŌƞŏĔļĨĶĔĶœħƟĚƞŅĵĕŉŘĬȮěŅĔĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŏĝŊŘŀĶŅĽŅŏľĨŋőĶėŐĴĸĚŒĬŐĮĸĚŏĔļĨĶĔĶȮıĭĺƞŅȮŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĝňĺĳńĦĤƢȮŐĨƞœĴƞ
ĽŅĴŅĶĩľŅœħƟĨŅĴĪňŗĨƟŀĚĔŅĶȮľĶŊŀĝňĺĳńĦĤƢĪňŗĴňěņľĬƞŅĵœĴƞĴňėŋĦĳŅıŒĬĔŅĶŒĝƟėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝœħƟȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟ



34 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

ĝňĺĳńĦĤƢĕŀĚĪŅĚĶŅĝĔŅĶĪņœħƟœĴƞĪńŗĺĩŉĚȮĶĺĴĪńŘĚĝňĺĳńĦĤƢĪňŗœħƟĶńĭœĴƞĴňĮĶŃĽŇĪīŇĳŅıȮľĶŊŀœħƟĶńĭŒĬĮĶŇĴŅĦĬƟŀĵœĴƞŏıňĵĚıŀĨƞŀ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶȮ 
 ŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŒĝƟĝňĺĳńĦĤƢŒľƟĔĺƟŅĚĕĺŅĚĕŉŘĬȮěņŏĮƦĬĨƟŀĚĻŉĔļŅĺŇěńĵĔŅĶįĸŇĨĕĵŅĵĝňĺĳńĦĤƢŐĭĭĚƞŅĵȮőħĵœĴƞ
ěņŏĮƦĬĨƟŀĚĴňŏėĶŊŗŀĚĴŊŀľĶŊŀŀŋĮĔĶĦƢĪňŗĵŋƞĚĵŅĔȮŏıŊŗŀŒľƟŏĔļĨĶĔĶĽŅĴŅĶĩįĸŇĨŒĝƟŏŀĚœħƟȮőħĵĻŉĔļŅŏĮĶňĵĭŏĪňĵĭĩŉĚĕƟŀħňȮĕƟŀŏĽňĵȮ
ĕŀĚĔŅĶŏĸňŘĵĚŐĭĭĚƞŅĵĔńĭĺŇīňĔŅĶŏĸňŘĵĚŐĭĭŏħŇĴőħĵŒĝƟľĴƟŀĬŉŗĚėĺŅĴħńĬœŀĬŘņȮ(autoclave) ŏıŊŗŀĔņěńħěŋĸŇĬĪĶňĵƢĮĬŏĮƘƨŀĬ
ŒĬŀŅľŅĶĔƞŀĬŏĸňŘĵĚŏĝŊŘŀĪňŗĨƟŀĚĔŅĶȮŏĬŊŗŀĚěŅĔľĴƟŀĬŉŗĚėĺŅĴħńĬœŀĬŘņĴňĶŅėŅĽŌĚŏĔļĨĶĔĶĽƞĺĬŒľĠƞœĴƞĽŅĴŅĶĩěńħľŅŏıŊŗŀŒĝƟŒĬĔŅĶŏĸňŘĵĚ
ŏĝŊŘŀĶŅœħƟȮěŉĚěņŏĮƦĬĨƟŀĚľŅĺŇīňĔŅĶŏĸňŘĵĚŀĵƞŅĚĚƞŅĵŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒľƟŏĔļĨĶĔĶŐĨƞĸŃĪƟŀĚĩŇŗĬĬņœĮĮĶńĭŒĝƟȮĔŅĶĵŀĴĶńĭĕŀĚ
ŏĔļĨĶĔĶĨƞŀĔŅĶŒĝƟĝňĺĳńĦĤƢĵƞŀĴĴňĴŅĔĕŉŘĬ 
 ĔŅĶĻŉĔļŅĬňŘŒĝƟŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔŐĸŃĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚœŀőĞŏĸĪĪňŗŏľĴŅŃĽĴ
ŒĬĔŅĶėĺĭėŋĴľĬŀĬħƟĺĚŐĶħĴŃıĶƟŅĺĽŅĵıńĬīŋƢĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ(DOA-M5)Ȯ&ŏĽŅĺĬŇĨĵƢŐĸŃėĦŃ*Ȯ2553' ĺńĨĩŋĮĶŃĽĚėƢ
ŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘŏıŊŗŀľŅĺŇīňĔŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŀĵƞŅĚĚƞŅĵŏĔļĨĶĔĶĽŅĴŅĶĩĕĵŅĵŏĝŊŘŀŒĝƟŏŀĚœħƟőħĵŒĝƟĺńĨĩŋħŇĭ
ŐĸŃĺńĽħŋŀŋĮĔĶĦƢĨŅĴĽĳŅıĪƟŀĚĩŇŗĬ ŏıŊŗŀŏĮƦĬėņŐĬŃĬņŏįĵŐıĶƞĽŌƞŏĔļĨĶĔĶĨƞŀœĮ 
 

ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 
/,ȮĝĬŇħĕŀĚŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅĪňŗŏľĴŅŃĽĴŒĬĔŅĶŏĸňŘĵĚĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴ 
 ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCompletely Randomized DesignȮ&CRD) Ĵň 5 ĔĶĶĴĺŇīňȮěņĬĺĬȮ5 ĞŘņȮ&ĞŘņĸŃȮ5 ĩŋĚ'Ȯ
ħńĚĬňŘȮ 
  ĔĶĶĴĺŇīňȮ1ȮĮĸŅĵĕƟŅĺ 
  ĔĶĶĴĺŇīňȮ2ȮĕƟŅĺĲƙŅĚ 
  ĔĶĶĴĺŇīňȮ3ȮĕƟŅĺĽŅĶȮ 
  ĔĶĶĴĺŇīňȮ4ȮĴńĬŏĽƟĬ  
  ĔĶĶĴĺŇīňȮ5ȮĕƟŅĺőıħĭħľĵŅĭȮ&ĔĶĶĴĺŇīňŏĮĶňĵĭŏĪňĵĭ' 
 ĪņĔŅĶĪħĸŀĚȮ2 ėĶńŘĚȮ 
 ŏĨĶňĵĴīńĠıŊĝĪňŗŒĝƟŏĮƦĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŐĨƞĸŃĔĶĶĴĺŇīňĮĶŇĴŅĦȮ200 ĔĶńĴȮŏĨŇĴĬŘņȮ200 ĴŇĸĸŇĸŇĨĶȮĮƕħĮŅĔĩŋĚħƟĺĵ
ěŋĔĽņĸňŐĸŃľŋƟĴĪńĭħƟĺĵĔĶŃħŅļ ĬņœĮĬŉŗĚęƞŅŏĝŊŘŀĪňŗŀŋĦľĳŌĴŇ 121oC ėĺŅĴħńĬȮ15 ĮŀĬħƢ/ĨŅĶŅĚĬŇŘĺȮŏĮƦĬŏĺĸŅ 20 ĬŅĪňȮ
ĮĸƞŀĵĪŇŘĚœĺƟŒľƟŏĵŖĬȮŒĝƟĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŐĭĭŏĝŊŘŀĽħŏĮƦĬľńĺŏĝŊŘŀŏıŊŗŀĕĵŅĵĮĶŇĴŅĦŒĬŐĨƞĸŃĔĶĶĴĺŇīňȮőħĵĸĬœĲęƞŅŏĝŊŘŀ
ĝƟŀĬĪňŗŒĝƟĨńĔȮŐĸŃĮĸƞŀĵŒľƟŏĵŖĬȮěŅĔĬńŘĬĨńĔŏĝŊŘŀĽħŒĬĩŋĚľńĺŏĝŊŘŀĪňŗŏĨĶňĵĴ 1 ĝƟŀĬőĨƠŃȮĩƞŅĵŒĽƞĩŋĚŀŅľŅĶĪňŗŏĨĶňĵĴœĺƟȮ&200 ĔĶńĴ) 
ľńĺŏĝŊŘŀĶŅŏĕňĵĺȮ1 ĩŋĚȮĽŅĴŅĶĩĕĵŅĵĨƞŀœħƟěņĬĺĬȮ20 ĩŋĚȮėĸŋĔŒľƟŏĝŊŘŀĔĶŃěŅĵĪńŗĺŀŅľŅĶȮĬņœĮŏĸňŘĵĚĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ
(27+3oC'ȮŏĮƦĬŏĺĸŅĬŅĬȮ14 ĺńĬȮŏĝŊŘŀĶŅŏĕňĵĺěŃŏěĶŇĠŏĨŇĭőĨŐĸŃĽĶƟŅĚőėĬŇŏħňĵěĬŏĨŖĴĩŋĚȮĬńĭěņĬĺĬőėĬŇŏħňĵĪňŗœħƟŒĬŐĨƞĸŃ
ĔĶĶĴĺŇīňĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĝĬŇħĕŀĚŀŅľŅĶĪňŗĴňėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮ 
 
0,ȮĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴ 
 ěŅĔĔŅĶĪħĸŀĚĕƟŀȮ1  ŏĸŊŀĔĔĶĶĴĺŇīňĪňŗħňĪňŗĽŋħȮ3 ĔĶĶĴĺŇīňȮĔņľĬħŏĮƦĬȮA, B ŐĸŃ C  
 ĺŅĚŐįĬĔŅĶĪħĸŀĚȮŐĭĭȮCRD Ĵň 10 ĔĶĶĴĺŇīňȮ5 ĞŘņ &ĞŘņĸŃȮ5 ĩŋĚ'ȮħńĚĬňŘȮ  
  ĔĶĶĴĺŇīňȮ1 ĔĶĶĴĺŇīň A őħĵľŋĚħƟĺĵľĴƟŀœĲĲƚŅȮ 
  ĔĶĶĴĺŇīňȮ2 ĔĶĶĴĺŇīň B őħĵľŋĚħƟĺĵľĴƟŀœĲĲƚŅ 
  ĔĶĶĴĺŇīňȮ3 ĔĶĶĴĺŇīň C őħĵľŋĚħƟĺĵľĴƟŀœĲĲƚŅ  
  ĔĶĶĴĺŇīňȮ4 ĔĶĶĴĺŇīň A őħĵĺŇīňĨƟĴĽŋĔ 
  ĔĶĶĴĺŇīňȮ5 ĔĶĶĴĺŇīň B őħĵĺŇīňĨƟĴĽŋĔ 
  ĔĶĶĴĺŇīňȮ6 ĔĶĶĴĺŇīň C őħĵĺŇīňĨƟĴĽŋĔ  
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  ĔĶĶĴĺŇīňȮ7 ĔĶĶĴĺŇīň A őħĵĺŇīňĬŉŗĚĽŋĔ 
  ĔĶĶĴĺŇīňȮ8 ĔĶĶĴĺŇīň B őħĵĺŇīňĬŉŗĚĽŋĔ 
  ĔĶĶĴĺŇīňȮ9 ĔĶĶĴĺŇīň C őħĵĺŇīňĬŉŗĚĽŋĔȮ   
  ĔĶĶĴĺŇīňȮ10ȮĔĶĶĴĺŇīňŏĮĶňĵĭŏĪňĵĭȮ(ĕƟŅĺőıħĭħľĵŅĭĬŉŗĚęƞŅŏĝŊŘŀ) 
 ĪņĔŅĶĪħĸŀĚȮ3 ėĶńŘĚȮ 
 ĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀőħĵĺŇīňľŋĚħƟĺĵľĴƟŀľŋĚĕƟŅĺœĲĲƚŅ   
  ľŋĚŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĝĬŇħĨƞŅĚ ŕȮŒĬľĴƟŀľŋĚĕƟŅĺœĲĲƚŅȮŏĴŊŗŀŀŅľŅĶĽŋĔĨńĔŒĽƞĩŋĚıĸŅĽĨŇĔĕĦŃĪňŗĵńĚĶƟŀĬ
ĮĶŃĴŅĦȮ100 ĔĶńĴ-ĩŋĚȮĮƕħħƟĺĵėŀĕĺħŐĸŃěŋĔĽņĸňȮĮĸƞŀĵĪŇŘĚœĺƟŒľƟŏĵŖĬȮŐĸƟĺŒĽƞŏĝŊŘŀĽħ 1 ĝƟŀĬőĨƠŃȮ&ŏĝƞĬŏħňĵĺĔńĭĕƟŀȮ1)Ȯ
ėĸŋĔŒľƟŏĝŊŘŀȮĔĶŃěŅĵĪńŗĺŀŅľŅĶȮĬņœĮŏĸňŘĵĚĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ(27+3°C'ȮĽńĚŏĔĨĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮŐĸŃĔŅĶĮĬŏĮƘƨŀĬěŅĔ
ŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬ ŕ 
 ĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀőħĵĺŇīňĨƟĴĽŋĔ 
  ĨƟĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĝĬŇħĨƞŅĚ ŕȮħƟĺĵŏĨŅŐĔƠĽȮŒľƟĽŋĔȮĨńĔŒĽƞĩŋĚıĸŅĽĨŇĔĕĦŃĪňŗĵńĚĶƟŀĬĮĶŃĴŅĦȮ100 ĔĶńĴ-ĩŋĚȮ
ĮƕħħƟĺĵėŀĕĺħŐĸŃěŋĔĽņĸňȮĮĸƞŀĵĪŇŘĚœĺƟŒľƟŏĵŖĬȮŐĸƟĺŒĽƞŏĝŊŘŀĽħ 1 ĝƟŀĬőĨƠŃȮ&ŏĝƞĬŏħňĵĺĔńĭĕƟŀȮ1) ėĸŋĔŒľƟŏĝŊŘŀĔĶŃěŅĵĪńŗĺŀŅľŅĶȮ
ĬņœĮŏĸňŘĵĚĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ(27+3°C'ȮĽńĚŏĔĨĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮŐĸŃĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬ ŕ  
 ĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀőħĵĺŇīňĬŉŗĚĽŋĔ 
  ĬŉŗĚŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĝĬŇħĨƞŅĚ ŕȮŒľƟĽŋĔȮĨńĔŒĽƞĩŋĚıĸŅĽĨŇĔĕĦŃĪňŗĵńĚĶƟŀĬĮĶŃĴŅĦȮ100 ĔĶńĴ-ĩŋĚȮĮƕħħƟĺĵėŀĕĺħ
ŐĸŃěŋĔĽņĸňȮĮĸƞŀĵĪŇŘĚœĺƟŒľƟŏĵŖĬȮŐĸƟĺŒĽƞŏĝŊŘŀĽħ 1 ĝƟŀĬőĨƠŃȮ&ŏĝƞĬŏħňĵĺĔńĭĕƟŀȮ1)ȮėĸŋĔŒľƟŏĝŊŘŀĔĶŃěŅĵĪńŗĺŀŅľŅĶȮĬņœĮŏĸňŘĵĚ
ĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ(27+3°C'ȮĽńĚŏĔĨĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮŐĸŃĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬ ŕ 
 ĔŅĶĭńĬĪŉĔŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
  +ȮĬńĭěņĬĺĬőėĬŇŏħňĵŒĬŐĨƞĸŃĔĶĶĴĺŇīň 
  +ȮĬńĭĮĶŇĴŅĦĔŅĶĚŀĔŒĬŐĨƞĸŃĔĶĶĴĺŇīň 
  - ĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮĪŅĚĽĩŇĨŇőħĵŏĮĶňĵĭŏĪňĵĭěņĬĺĬőėĬŇŏħňĵŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚőėĬŇŏħňĵŒĬŐĨƞĸŃĔĶĶĴĺŇīňȮ 
  +ȮŏĮĶňĵĭŏĪňĵĭĕƟŀħňȮĕƟŀŏĽňĵȮĕŀĚĔŅĶŏĸňŘĵĚŏĝŊŘŀĪňŗŏĔŇħĕŉŘĬŒĬŐĨƞĸŃĔĶĶĴĺŇīň 
 ŏĺĸŅŐĸŃĽĩŅĬĪňŗ  
  ŏĶŇŗĴĨƟĬȮĨŋĸŅėĴȮ2560 ĽŇŘĬĽŋħȮĔńĬĵŅĵĬȮ2561 
  ľƟŀĚĮĢŇĭńĨŇĔŅĶŏĝŊŘŀĶŅőĶėŐĴĸĚȮĔĸŋƞĴĚŅĬĺŇěńĵĔŅĶĮĶŅĭĻńĨĶŌıŊĝĪŅĚĝňĺĳŅıȮĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĽņĬńĔĺŇěńĵ
ıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮĔĶŋĚŏĪıł 
 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 
/,ȮĝĬŇħĕŀĚŀŅľŅĶĪňŗŏľĴŅŃĽĴŒĬĔŅĶŏĸňŘĵĚĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮ 
 ĔŅĶĪħĸŀĚėĶńŘĚĪňŗȮ1 ĮĸŅĵĕƟŅĺıĭěņĬĺĬőėĬŇŏħňĵȮ8.25X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔȮ&cfu) 
2.46X106 cfu/ĴŇĸĸŇĸŇĨĶ ĕƟŅĺĲƙŅĚěņĬĺĬőėĬŇŏħňĵȮ9.75X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮıĭĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀȮPenicillium sp. 
ŐĸŃŐĭėĪňŏĶňĵĴŅĔȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦœħƟȮĕƟŅĺĽŅĶěņĬĺĬőėĬŇŏħňĵȮ2.05X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔȮ
3.38X105 cfu/ĴŇĸĸŇĸŇĨĶ ĴńĬŏĽƟĬěņĬĺĬőėĬŇŏħňĵȮ5.75X107ȮőėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃıĭĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀȮ
Penicillium sp. ŐĸŃŐĭėĪňŏĶňĵŀĵƞŅĚĴŅĔȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔœħƟȮĕƟŅĺőıħĭħľĵŅĭěņĬĺĬőėĬŇŏħňĵȮ3.1X108 
őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔȮ5.85X107cfu/ĴŇĸĸŇĸŇĨĶ &Table 1) 
 ĔŅĶĪħĸŀĚėĶńŘĚĪňŗȮ2ȮĮĸŅĵĕƟŅĺıĭěņĬĺĬőėĬŇŏħňĵȮ9.5X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔȮ1.6X106 
cfu/ĴŇĸĸŇĸŇĨĶ ĕƟŅĺĲƙŅĚěņĬĺĬőėĬŇŏħňĵȮ9.5X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔȮ3.8X106 cfu/ĴŇĸĸŇĸŇĨĶ 
ĕƟŅĺĽŅĶěņĬĺĬőėĬŇŏħňĵœħƟȮ1.3X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔȮ1.15X107cfu/ĴŇĸĸŇĸŇĨĶ ĴńĬŏĽƟĬěņĬĺĬőėĬŇŏħňĵȮ



36 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

5.5X107ȮőėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮıĭĔŅĶĮĬŏĮƘƨŀĬĕŀĚŏĝŊŘŀȮPenicillium sp. ŐĸŃŐĭėĪňŏĶňĵĴŅĔœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶ
ĚŀĔœħƟȮĕƟŅĺőıħĭħľĵŅĭěņĬĺĬőėĬŇŏħňĵȮ4.65X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĬńĭĮĶŇĴŅĦĔŅĶĚŀĔȮ1.18X108cfu/ĴŇĸĸŇĸŇĨĶ 
&TableȮ1)  
 ěŅĔĔŅĶĪħĸŀĚŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀıĭĺƞŅȮĕƟŅĺőıħĭħľĵŅĭĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶŒĝƟŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮ
ŏĬŊŗŀĚěŅĔŒľƟěņĬĺĬőėĬŇŏħňĵȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĴŅĔĪňŗĽŋħȮĽŀħėĸƟŀĚĔńĭĔŅĶĪħĸŀĚĕŀĚŏĽŅĺĬŇĨĵƢŐĸŃėĦŃȮ(2548) ĪňŗıĭĺƞŅ
ŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴĽŅĴŅĶĩŏěĶŇĠŏĨŇĭőĨŐĸŃĽĶƟŅĚőėĬŇŏħňĵœħƟħňĭĬĕƟŅĺőıħĭħľĵŅĭ ŀĵƞŅĚœĶĔŖħňȮŏĔŊŀĭĪŋĔĔĶĶĴĺŇīň
ıĭŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬĮĬŏĮƘƨŀĬȮŏĝŊŘŀĪňŗĴńĔıĭĮĬŏĮƘƨŀĬȮœħƟŐĔƞȮŏĝŊŘŀĶŅȮPenicillium sp. ŐĸŃŏĝŊŘŀŐĭėĪňŏĶňĵȮĽņľĶńĭĴńĬŏĽƟĬ
ŒľƟěņĬĺĬőėĬŇŏħňĵĬƟŀĵĔĺƞŅĺńĽħŋĝĬŇħŀŊŗĬȮŐĸŃıĭĔŅĶĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬ ŕȮĴŅĔĪňŗĽŋħȮœĴƞŏľĴŅŃŒĬĔŅĶŒĝƟŏĸňŘĵĚ
ĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮěŉĚŏĸŊŀĔŀŅľŅĶȮ3 ĝĬŇħȮėŊŀȮĕƟŅĺőıħĭħľĵŅĭȮĕƟŅĺĽŅĶȮŐĸŃĕƟŅĺĲƙŅĚȮŏıŊŗŀĬņĴŅĻŉĔļŅŒĬ
ĕńŘĬĨŀĬĨƞŀœĮȮ 
 
TableȮ1ȮComparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae 

strain DOA-M5 on 5 kinds of media at room temperature in 7 days after inoculation  
 

Treatment 

1st experiment 2nd experiment 

Remark No. of  
conidia1/ 

&conidia-ml' 

Viable 
population1/ 

(cfu/ml) 

No. of  
conidia1/ 

&conidia-ml' 

Viable 
population1/ 

(cfu/ml) 
Ground 

rice 
8.25X107 b 2.46X106 b 9.5X107 b 1.6X106 b 1stcontaminated by bacteria andȮ

Penicillium sp. 
2ndcontaminated by fungus and 
Penicillium sp.  

Sorghum 9.75X107 b 0 b 9.5X107 b 3.8X106 b 1stcontaminated by bacteria and 
large number of Penicillium sp. 
2ndcontaminated by fungus and 
Penicillium sp.  

Rice grain 2.05X108 ab 3.38X105 b 1.3X108 b 1.15X107 b 1stcontaminated by Penicillium sp. 
2ndno contamination  

Cassava 
chip 

5.75X107 b 0 b 5.5X107 b 0 b 1stcontaminated by bacteria andȮ
large number of Penicillium sp. 
2nd contaminated by bacteria andȮ
large number of Penicillium sp.Ȯ 

Crushed 
maize 

3.1X108 a 5.85X107 a 4.65X108 a 1.18X108 a 1stcontaminated by bacteria andȮ
Penicillium sp. 
2ndno contamination 

CV (%) 70.9 15.5 73.8 109.9  
1/ In column, means followed by the same letter are not significantly different at 5% level by DMRTȮ 

 
0,ȮĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŀĵƞŅĚĚƞŅĵ 
 ĔŅĶĪħĸŀĚėĶńŘĚĪňŗȮ1 ıĭĺƞŅȮĕƟŅĺĽŅĶľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.25X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ
8.65X107 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĽŅĶĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ1.8X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ6.96X107 
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cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĽŅĶĬŉŗĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.3X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħ
ĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀȮPenicillium sp. ĴŅĔ ĕƟŅĺĲƙŅĚľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ3X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀȮPenicillium sp. ĴŅĔȮĕƟŅĺĲƙŅĚĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.1X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮ
ĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.29X107cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĲƙŅĚĬŉŗĚŒľƟȮőėĬŇŏħňĵŏĝŊŘŀȮ1.3X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀȮ2.87X107 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺőıħĭħľĵŅĭľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ5.5X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀȮ1.96X108 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺőıħĭħľĵŅĭĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4.75X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀœĴƞĽŅĴŅĶĩĬńĭœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀȮPenicillium sp. ŐĸŃıĭŐĭėĪňŏĶňĵĮĶŇĴŅĦĴŅĔ ĕƟŅĺőıħĭħľĵŅĭĬŉŗĚ
ŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4.35X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ5.34X107 cfu/ĴŇĸĸŇĸŇĨĶȮŐĸŃĕƟŅĺőıħĭħľĵŅĭ
ĬŉŗĚęƞŅŏĝŊŘŀȮ&ĔĶĶĴĺŇīňėĺĭėŋĴ'ȮŒľƟőėĬŇŏħňĵĕŀĚŏĝŊŘŀȮ4.25X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.17X108 cfu/
ĴŇĸĸŇĸŇĨĶȮĨŅĴĸņħńĭ &TableȮ2)  
 
Table 2ȮComparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae 

strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June 
2018 (1st experiment) 

  

Treatment No. of conidia1/ 

&conidia-ml' 
Viable population1/ 

&cfu/ml' Remark 

Cooked rice 2.25X108 b 8.65X107 b contaminated by bacteria andȮ
Penicillium sp. 

Boiled rice  1.8X108 bc 6.96X107 b contaminated by bacteria andȮ
Penicillium sp.    

Steamed rice 2.3X108 b 0 c contaminated by fungus and large 
number of Penicillium sp.  

Cooked sorghum  3X107 c 0 c contaminated by fungus and large 
number of Penicillium sp.  

Boiled sorghum 2.1X108 bc 2.29X107 bc contaminated by bacteria andȮlarge 
number of Penicillium sp.  

Steamed sorghum 1.3X108 bc 2.87X107 bc  contaminated by bacteria andȮ
Penicillium sp.  

Cooked crushed 
maize 

5.5X108 a 1.96X108 a contaminated by bacteria andȮ
Penicillium sp.  

Boiled crushed 
maize 

4.75X108 a 0 c  contaminated by bacteria andȮlarge 
number of Penicillium sp.Ȯ 

Steamed crushed 
maize 

4.35X108 a 5.34X107 bc contaminated by bacteria andȮ
Penicillium sp.  

Steamed crushed 
maizeȮ(control)* 

4.25X108 a 2.17X108 a no contamination 

CV (%) 46.1 54.9  
1/ In column, means followed by the same letter are not significantly different at 5% level by DMRTȮ 
* sterilization by autoclave 
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 ĔŅĶĪħĸŀĚėĶńŘĚĪňŗȮ2 ıĭĺƞŅȮĕƟŅĺĽŅĶľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ3.8X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ
4.03X108 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĽŅĶĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ1.4X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ9.30X107 
cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĽŅĶĬŉŗĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ3.29X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ4.40X106 cfu/ĴŇĸĸŇĸŇĨĶȮ
ĕƟŅĺĲƙŅĚľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ3X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔĮĬŏĮƘƨŀĬ
ŏĝŊŘŀŐĭėĪňŏĶňĵĴŅĔȮĕƟŅĺĲƙŅĚĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4.65X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ8.40X106 
cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĲƙŅĚĬŉŗĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.1X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.86X107 cfu/ĴŇĸĸŇĸŇĨĶȮ
ĕƟŅĺőıħĭħľĵŅĭľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ5.7X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ1.86X108 cfu/ĴŇĸĸŇĸŇĨĶȮ
ĕƟŅĺőıħĭħľĵŅĭĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4X107 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœĴƞĽŅĴŅĶĩĬńĭœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħ
ĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀŐĭėĪňŏĶňĵĴŅĔ ĕƟŅĺőıħĭħľĵŅĭĬŉŗĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.55X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀȮ1.16X108 cfu/ĴŇĸĸŇĸŇĨĶȮŐĸŃĕƟŅĺőıħĭħľĵŅĭĬŉŗĚęƞŅŏĝŊŘŀȮ&ĔĶĶĴĺŇīňėĺĭėŋĴ'ȮŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4.7X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮ
ŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ3X108 cfu/ĴŇĸĸŇĸŇĨĶȮ&TableȮ3) 
 
Table 3ȮComparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae 

strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June 
2018 (2nd experiment) 

  

Treatment No. of conidia1/ 

&conidia-ml' 
Viable population1/ 

&cfu/ml' Remark 

Cooked rice 3.8X108 abc 4.03X108 a no contamination 
Boiled rice  1.4X108 bc 9.30X107 cd contaminated by bacteria andȮ

Penicillium sp. 
Steamed rice 3.29X108 abc 4.40X106 cd contaminated by Penicillium sp.   
Cooked sorghum  3X107 c 0 d contaminated by large number of 

bacteria  
Boiled sorghum 4.65X108 ab 8.40X106 cd contaminated by bacteria  
Steamed sorghum 2.1X108 bc 2.86X107 cd contaminated by Penicillium sp.  
Cooked crushed 
maize 

5.7X108 a 1.86X108 bc contaminated by bacteria andȮ
Penicillium sp.  

Boiled crushed 
maize 

4X107 c 0 d contaminated by large number of 
bacteria  

Steamed crushed 
maize 

2.55X108 abc 1.16X108 cd contaminated by bacteria andȮ
Penicillium sp.  

Steamed crushed 
maizeȮ(control)* 

4.7X108 ab 3X108 ab no contamination 

CV (%) 84.0 94.5  
1/ In column, means followed by the same letter are not significantly different at 5% level by DMRTȮ 
* sterilization by autoclave 
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 ĔŅĶĪħĸŀĚėĶńŘĚĪňŗȮ3 ıĭĺƞŅȮĕƟŅĺĽŅĶľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ4.00X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ
1.64X108 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĽŅĶĨƟĴŒľƟőėĬŇŏħňĵȮ1.15X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.84X107 cfu/ĴŇĸĸŇĸŇĨĶȮ
ŐĸŃıĭĔŅĶĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀŐĭėĪňŏĶňĵ ĕƟŅĺĽŅĶĬŉŗĚœĴƞĽŅĴŅĶĩĬńĭěņĬĺĬőėĬŇŏħňĵŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀȮ
Penicillium sp. ĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ5.03X107 cfu/ĴŇĸĸŇĸŇĨĶȮĕƟŅĺĲƙŅĚľŋĚőėĬŇŏħňĵŏĝŊŘŀȮ4.15X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮ
œĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔĮĬŏĮƘƨŀĬŏĝŊŘŀŐĭėĪňŏĶňĵȮĕƟŅĺĲƙŅĚĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.65X108 őėĬŇŏħňĵ-
ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.46X107 cfu/ĴŇĸĸŇĸŇĨĶȮŐĸŃıĭĔŅĶĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀ Penicillium sp. ŐĸŃŐĭėĪňŏĶňĵȮ
ĕƟŅĺĲƙŅĚĬŉŗĚœĴƞĽŅĴŅĶĩĬńĭěņĬĺĬőėĬŇŏħňĵŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀȮPenicillium sp. 
ŐĸŃŐĭėĪňŏĶňĵĮĶŇĴŅĦĴŅĔȮĕƟŅĺőıħĭħľĵŅĭľŋĚŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ2.15X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮœĴƞĽŅĴŅĶĩĬńĭĮĶŇĴŅĦĔŅĶĚŀĔ
ĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔĮĬŏĮƘƨŀĬŏĝŊŘŀŐĭėĪňŏĶňĵȮĕƟŅĺőıħĭħľĵŅĭĨƟĴŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ3.6X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮœĴƞĽŅĴŅĶĩ
ĬńĭĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔĮĬŏĮƘƨŀĬŏĝŊŘŀŐĭėĪňŏĶňĵȮĕƟŅĺőıħĭħľĵŅĭĬŉŗĚœĴƞĽŅĴŅĶĩĬńĭěņĬĺĬőėĬŇŏħňĵŐĸŃ
ĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀœħƟȮŏĬŊŗŀĚěŅĔŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀŐĭėĪňŏĶňĵĮĶŇĴŅĦĴŅĔȮŐĸŃĕƟŅĺőıħĭħľĵŅĭĬŉŗĚęƞŅŏĝŊŘŀȮ
&ĔĶĶĴĺŇīňėĺĭėŋĴ'ȮŒľƟőėĬŇŏħňĵŏĝŊŘŀȮ5.1X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮĮĶŇĴŅĦĔŅĶĚŀĔĕŀĚŏĝŊŘŀȮ2.12X108 cfu/ĴŇĸĸŇĸŇĨĶ 
ĨŅĴĸņħńĭ &TableȮ4) 
 
Table 4ȮComparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae 

strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June 
2018 (3rd experiment) 

  

Treatment No. of conidia1/ 

&conidia-ml' 
Viable population1/ 

&cfu/ml' Remark 

Cooked rice 4.0X108 ab 1.64X108 a no contamination 
Boiled rice  1.15X108 cd 2.84X107 b contaminated by bacteria  
Steamed rice 0 d 5.03X107 b contaminated by Penicillium sp.   
Cooked sorghum  4.15X108 ab 0 b contaminated by large number of 

bacteria    
Boiled sorghum 2.65X108 abc 2.46X107 b contaminated by bacteria andȮ

Penicillium sp.Ȯ 
Steamed sorghum 0 d 0 b contaminated by large number of 

the bacteria and Penicillium sp.  
Cooked crushed 
maize 

2.15X108 bcd 0 b contaminated by large number of 
bacteria  

Boiled crushed 
maize 

3.6X108 ab 0 b contaminated by large number of 
bacteria  

Steamed crushed 
maize 

0 d 0 b contaminated by large number of 
bacteria  

Steamed crushed 
maizeȮ(control)* 

5.1X108 a 2.12X108 a no contamination 

CV (%) 58.9 49.2  
1/ In column, means followed by the same letter are not significantly different at 5% level by DMRTȮ 
* sterilization by autoclave 
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 ěŅĔĔŅĶĪħĸŀĚľŅŀŅľŅĶĪňŗŏľĴŅŃĽĴŐĸŃĺŇīňĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮıĭĺƞŅȮĕƟŅĺőıħĭħľĵŅĭ
ŏĮƦĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĪňŗĴňėĺŅĴŏľĴŅŃĽĴȮŏĬŊŗŀĚěŅĔŒľƟěņĬĺĬőėĬŇŏħňĵŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĴŅĔȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭŀŅľŅĶ
ĝĬŇħŀŊŗĬȮĽŀħėĸƟŀĚĔńĭĔŅĶĪħĸŀĚĕŀĚŏĽŅĺĬŇĨĵƢŐĸŃėĦŃȮ(2548) ĪňŗıĭĺƞŅŏĝŊŘŀĶŅŏĕňĵĺ M. anisopliaeȮĽŅĴŅĶĩŏěĶŇĠŏĨŇĭőĨ
ŐĸŃĽĶƟŅĚőėĬŇŏħňĵœħƟħňĭĬĕƟŅĺőıħĭħľĵŅĭ ĶŀĚĸĚĴŅȮėŊŀȮĕƟŅĺĽŅĶȮŐĸŃĕƟŅĺĲƙŅĚ  
 ŀĵƞŅĚœĶĔŖĨŅĴȮŒĬĔŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴħƟĺĵŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĝĬŇħĨƞŅĚ ŕȮıĭĔŅĶĮĬŏĮƘƨŀĬěŅĔ
ŏĝŊŘŀěŋĸŇĬĪĶňĵƢĝĬŇħŀŊŗĬŒĬĕńŘĬĨŀĬĔŅĶŏĸňŘĵĚȮŏĝŊŘŀĪňŗĴńĔıĭĮĬŏĮƘƨŀĬȮœħƟŐĔƞȮŏĝŊŘŀĶŅȮPenicillium sp. ŐĸŃŏĝŊŘŀŐĭėĪňŏĶňĵȮħńĚĬńŘĬȮ
ŏĴŊŗŀĬņĝĬŇħŀŅľŅĶĪňŗŏĸŊŀĔĴŅĪħĽŀĭĺŇīňĔŅĶŏĸňŘĵĚőħĵĺŇīňľŋĚȮĨƟĴȮŐĸŃĬŉŗĚȮĪňŗěŃŐĬŃĬņŒľƟŏĔļĨĶĔĶĬņœĮįĸŇĨĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺ
ŏĴĨŅœĶŏĞňĵĴħƟĺĵĨĬŏŀĚȮěŉĚĴňőŀĔŅĽĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢĝĬŇħŀŊŗĬœħƟĴŅĔĕŉŘĬȮ 
 ŀĬŉŗĚȮĔŅĶĬņĕƟŅĺĽŅĶȮĕƟŅĺĲƙŅĚȮŐĸŃĕƟŅĺőıħĭħľĵŅĭȮĴŅĪņŒľƟĽŋĔőħĵĺŇīňľŋĚȮĨƟĴȮŐĸŃĬŉŗĚ ĶĺĴĪńŘĚĔŅĶŒĝƟĕƟŅĺőıħĭħľĵŅĭ
ĬŉŗĚęƞŅŏĝŊŘŀħƟĺĵľĴƟŀĬŉŗĚėĺŅĴħńĬȮıĭĺƞŅȮĴňĔŅĶĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢŒĬĪŋĔĔĶĶĴĺŇīňȮőħĵĽƞĺĬŒľĠƞěŃŏĮƦĬĔŅĶĮĬŏĮƘƨŀĬ
ŏĝŊŘŀĶŅȮPenicillium sp. ŐĸŃŏĝŊŘŀŐĭėĪňŏĶňĵ ĽƞĺĬĔŅĶŏĨĶňĵĴŀŅľŅĶőħĵŒĝƟėĺŅĴĶƟŀĬĽŌĚěŃĝƞĺĵĪņĸŅĵŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬĪňŗ
ĨŇħĴŅȮěŉĚĽŅĴŅĶĩĸħĔŅĶĮĬŏĮƘƨŀĬŒĬĕńŘĬĨŀĬĔŅĶŏĸňŘĵĚĕĵŅĵŏĝŊŘŀœħƟȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŀŅľŅĶĪňŗŏĮƦĬīńĠıŊĝĪňŗĴňŏĴĸŖħȮľĶŊŀĴň
ŏĮĸŊŀĔľŋƟĴŏĴĸŖħȮŏĝƞĬȮĕƟŅĺĲƙŅĚȮĕƟŅĺőıħĭħľĵŅĭȮŏĮƦĬĨƟĬȮĔŅĶĪņŒľƟĽŋĔőħĵŒĝƟėĺŅĴĶƟŀĬĶŃĵŃĽńŘĬȮŐĸŃœĴƞĴňŐĶĚħńĬœŀĬŘņœĴƞ
ĽŅĴŅĶĩĪņĸŅĵŏĝŊŘŀěŋĸŇĬĪĶňĵƢĭŅĚĝĬŇħĪňŗľĸĭĞƞŀĬŀĵŌƞĳŅĵŒĨƟŏĮĸŊŀĔľŋƟĴŏĴĸŖħœħƟȮŏľŖĬœħƟěŅĔĕƟŅĺĲƙŅĚȮŐĸŃĕƟŅĺőıħĭħľĵŅĭ
ĪňŗĪņŒľƟĽŋĔőħĵĺŇīňľŋĚȮĨƟĴȮŐĸŃĬŉŗĚȮĴńĔĴňĔŅĶĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢĝĬŇħŀŊŗĬĴŅĔĔĺƞŅĕƟŅĺĽŅĶȮŏĬŊŗŀĚěŅĔĕƟŅĺĽŅĶœħƟįƞŅĬ
ĔŅĶĕńħĽňŐĸŃŏĮĸŊŀĔľŋƟĴŏĴĸŖħĩŌĔĩŀħŀŀĔŐĸƟĺȮĔŅĶĪņŒľƟĽŋĔěŉĚĚƞŅĵĔĺƞŅȮħńĚĬńŘĬȮĔŅĶĪņŒľƟĕƟŅĺĽŅĶĽŋĔőħĵĺŇīňĔŅĶľŋĚĴňėĺŅĴ
ĬƞŅĽĬŒěȮŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĔŅĶĪňŗĚƞŅĵȮŐĸŃĴňőŀĔŅĽŒĬĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀěŋĸŇĬĪĶňĵƢŀŊŗĬĬƟŀĵĔĺƞŅĺŇīňĨƟĴȮŐĸŃĬŉŗĚȮĩŉĚŐĴƟěŃŒľƟ
ěņĬĺĬőėĬŇŏħňĵŐĸŃĮĶŇĴŅĦĔŅĶĚŀĔĬƟŀĵĔĺƞŅĕƟŅĺőıħĭħľĵŅĭȮěŉĚŏĮƦĬĪŅĚŏĸŊŀĔŐĬŃĬņŒľƟŏĔļĨĶĔĶĬņœĮŒĝƟŒĬĔŅĶįĸŇĨ
ĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŀĵƞŅĚĚƞŅĵœħƟŏŀĚĨƞŀœĮ 
 

ĽĶŋĮįĸĔŅĶĪħĸŀĚŐĸŃėņŐĬŃĬņ 
 ĕƟŅĺőıħĭħľĵŅĭŏĮƦĬŀŅľŅĶĪňŗŏľĴŅŃĽĴŒĬĔŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴȮŏĬŊŗŀĚěŅĔŒľƟěņĬĺĬőėĬŇŏħňĵȮŐĸŃĴň
ĮĶŇĴŅĦĔŅĶĚŀĔĴŅĔĪňŗĽŋħȮĶŀĚĸĚĴŅȮėŊŀȮĕƟŅĺĽŅĶȮŐĸŃĕƟŅĺĲƙŅĚ ŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴħƟĺĵŀŅľŅĶ
ĝĬŇħĨƞŅĚ ŕȮĴňőŀĔŅĽĮĬŏĮƘƨŀĬěŅĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢĝĬŇħŀŊŗĬœħƟŏĽĴŀȮĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴħƟĺĵĕƟŅĺĽŅĶ
ľŋĚŏĮƦĬĺŇīňĪňŗĬƞŅĽĬŒěŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĪňŗĚƞŅĵȮŐĸŃŏĔŇħĔŅĶĮĬŏĮƘƨŀĬŏĝŊŘŀěŋĸŇĬĪĶňĵƢĬƟŀĵĔĺƞŅĔĶĶĴĺŇīňŀŊŗĬȮőħĵŒľƟěņĬĺĬőėĬŇŏħňĵȮ
2.25X108 - 4.00X108 őėĬŇŏħňĵ-ĴŇĸĸŇĸŇĨĶȮŐĸŃĴňĮĶŇĴŅĦĔŅĶĚŀĔŏĝŊŘŀĪňŗȮ8.65X107Ȯ- 4.03X108 cfu/ĴŇĸĸŇĸŇĨĶȮĩŉĚŐĴƟěŃœħƟ
ĮĶŇĴŅĦőėĬŇŏħňĵĬƟŀĵĔĺƞŅĕƟŅĺőıħĭħľĵŅĭĬŉŗĚȮ&ĔĶĶĴĺŇīňėĺĭėŋĴ'ȮŐĨƞŏĮƦĬĺŇīňĔŅĶĪňŗĚƞŅĵĽņľĶńĭŏĔļĨĶĔĶ ěŉĚŏĮƦĬĪŅĚŏĸŊŀĔŒľƟ
ŏĔļĨĶĔĶœħƟĬņœĮŒĝƟŒĬĔŅĶįĸŇĨĕĵŅĵŏĝŊŘŀĶŅŏĕňĵĺŏĴĨŅœĶŏĞňĵĴŀĵƞŅĚĚƞŅĵœħƟŏŀĚĨƞŀœĮ 

 
ŏŀĔĽŅĶŀƟŅĚŀŇĚ 

ĴĸŇĺńĸĵƢ ĮƤĬĵŅĶĝŋĬ. 2537Ĕ. ĻŉĔļŅŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀĶŅŏĕňĵĺĔņěńħĴŀħŏěŅŃįĸĔŅŐĲ ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ. ľĬƟŅȮ1-6. ŒĬ:Ȯ
ĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅŐĸŃĺŇěńĵĮĶŃěņĮƖ 2537 ĔĸŋƞĴĚŅĬĺŇěńĵĔŅĶĮĶŅĭĻńĨĶŌıŊĝĪŅĚĝňĺĳŅı ĔŀĚĔňĢŐĸŃĽńĨĺ
ĺŇĪĵŅ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 

ĴĸŇĺńĸĵƢ ĮƤĬĵŅĶĝŋĬ. 2537ĕ. ĶŅĵĚŅĬįĸĺŇěńĵĔƟŅĺľĬƟŅĻŉĔļŅŏĮĶňĵĭŏĪňĵĭŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀĶŅŏĕňĵĺĨƞŀĴĺĬőĔőĔƟŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ. ľĬƟŅȮ16-19. ŒĬ: ĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅŐĸŃĺŇěńĵĮĶŃěņĮƖ 2537 ĔĸŋƞĴĚŅĬĺŇěńĵĔŅĶĮĶŅĭ
ĻńĨĶŌıŊĝĪŅĚĝňĺĳŅı ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 

ĴĸŇĺńĸĵƢȮĮƤĬĵŅĶĝŋĬȮŐĸŃĽŋĶıĸȮĨĶŋĵŅĬĬĪƢȮ, 2525. ĻŉĔļŅĔŅĶıńĥĬŅĔŅĶįĸŇĨŏĝŊŘŀĶŅȮMetarhizium anisopliae ŏıŊŗŀŒĝƟ
ėĺĭėŋĴħƟĺĚŐĶħĴŃıĶƟŅĺ. ľĬƟŅȮ1-6. ŒĬ: ĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅŐĸŃĺŇěńĵĮĶŃěņĮƖ 2525. ĔĸŋƞĴĚŅĬĺŇěńĵĔŅĶĮĶŅĭ
ĻńĨĶŌıŊĝĪŅĚĝňĺĳŅı ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ, 
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ĴĸŇĺńĸĵƢ ĮƤĬĵŅĶĝŋĬ ŐĸŃĽŋĶıĸ ĨĶŋĵŅĬĬĪƢ. 2537. ĶŅĵĚŅĬįĸĺŇěńĵĔƟŅĺľĬƟŅĔŅĶŒĝƟŏĝŊŘŀĶŅŏĕňĵĺėĺĭėŋĴħƟĺĚŐĶħĴŃıĶƟŅĺŒĬ
ĪƟŀĚĪňŗĮĶŃĽĭĺŅĨŃĳńĵěŅĔıŅĵŋŏĔĵƢ. ľĬƟŅȮ6-15. ŒĬ:ȮĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅŐĸŃĺŇěńĵĮĶŃěņĮƖ 2537 ĔĸŋƞĴ
ĚŅĬĺŇěńĵĔŅĶĮĶŅĭĻńĨĶŌıŊĝĪŅĚĝňĺĳŅı ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 
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ŏĶŊŗŀĚŏĨŖĴĮƖ 2548 ŏĸƞĴĪňŗȮ2 ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 
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Short Communication 
First Report on Natural Occurrence of Metarhizium rileyi (Farlow) Samson  

Against Spodoptera frugiperda J.E. Smith (Lepidoptera: Noctuidae) in Thailand 
 

Saengkhae Nawanich1/ȮAmphai Promnaret1/ 
Waraporn Bunkoed1/ Sopon Uraichuen2/ Wiboon Chongrattanameteekul3/ 

+++++++++++++++++++++++++++++++++++++++++++ 
Abstract 

Fall armyworm, Spodoptera frugiperda J.E. Smith is currently one of the most destructive 
pests of corn in Thailand and elsewhere.  During October to November 2020, cadavers of FAW covered 
with fungal mycelium were observed in corn field at National Corn and Sorghum Research Center, 
Pakchong, Nakhon Ratchasima, Thailand. The fungus was later identified as Metarhizium rileyi (Farlow) 
Samson, an entomopathogenic fungus. This is the first report of natural occurrence of M. rileyi against 
FAW in Thailand. Although the natural occurrence was low, results from preliminary test under 
laboratory conditions were promising.  More researches should be conducted to reveal the potential 
of this fungus as a microbial control agent against this devastating insect.  

 
KeywordsȮ: fall armyworm, Spodoptera frugiperda, Metarhizium rileyi, entomopathogenic fungus 
 
 Fall armyworm (FAW), Spodoptera frugiperda J.E. Smith (Lepidoptera: Noctuidae) has been 
reported to invade Thailand since December 2018 (IPPC, 2018). Thereafter, this insect has spread 
throughout the country posing threat to every major corn production area. Efforts from both public 
and private sectors have been put forth to keep this insect under control. Several research activities 
have been focused on finding effective pesticides for the emergency outbreaks. However, some 
research programs in Thailand were looking for local biological control agents to combat this pest 
(Plant Protection Research and Development Office, 2019). These included the studies on predators 
(green lacewing, stink bug and earwigs), parasitoids (Trichogramma pretiosum), and microbial agents 
(nematodes, fungi, bacteria and viruses).  
 In this report we surveyed FAW population from 3 non-pesticide corn fields at National Corn 
and Sorghum Research Center, Faculty of Agriculture, Kasetsart University, Nakhon Ratchasima, 
Thailand during October-November, 2020. The center was located at 14.6422°N, 101.3152°E with the 
altitude of 388 m above mean sea level. The weather during the survey according to the local 
agrometeorological station wasȮ32.9°C max. temperature,Ȯ17.5°C min. temperature,Ȯ24.8°C ave. 
temperature, 99% max. RH, 34% min. RH, 79% ave. RH, and 37.2 mm. max rainfall. The objective 
of the survey was to search for any entomopathogenic fungus which caused mortality to FAW. 
Dead FAW larvae which appeared mummified (hard bodies with or without fungal mycelia and spores)  
______________________________________________________________________________________ 
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were collected and placed individually in glass vials.  They were transferred to Entomology and Plant 
Pathology Laboratories within the center for further identification and tests.  
 We found out that natural mortality with mummy-like symptom was low (less than 20%). 
Similar results were also observed by Mallapur etȮal.Ȯ&2018'. The collected cadavers were placed 
individually in moistened Petri dish to allow mycelial growth and sporulation. The obtained mycelia 
and spores were then sampled for microscopic observation while the remaining were isolated and 
cultured on potato dextrose agar (PDA). The cultured fungus produced white mycelia with green 
conidiospores on PDA (Figure 1). The results from preliminary identification using morphological 
characteristics indicated that this entomopathogenic fungus was Metarhizium rileyi (Farlow) Samson. 
This is the first report of natural occurrence of M. rileyi against FAW in Thailand.  
 In order to confirm its entomopathogenicity, the PDA-cultured fungus was bioassayed against 
laboratory colony of FAW. The tested insect population was originally collected from corn fields in 
Pakchong, Nakhon Ratchasima and mass-reared in laboratory for a few generations.  Neonate larvae 
were fed with pieces of corn leaves sterilized with 0.1%ȮW/V sodium hypochlorite until reaching the 
desired stage. Various concentrations of conidia suspension ranging from 103 to 107 conidia ml-1 were 
prepared from 14 days old PDA culture. Pieces of corn leaf (approx. 3x4 cm2) previously surface 
sterilized with 0.1% W/V sodium hypochlorite were sprayed with designated spore suspensions before 
being placed individually in plastic cups while distilled water was sprayed in untreated control. One 
second- or third-instar larva was put in each cup. A new piece of sterilized corn leaf was fed to each 
tested FAW daily. They were maintained under laboratory conditions for 10 days and observed for 
mortality with mummy-like symptoms. Larval mortality began to appear since day 5. However, 
mortalities at 10 days after treatment were calculated only from dead FAW with white mycelia and/or 
green conidia.  
 The results from our preliminary test were comparable to those of Montecavo and Navasero, 
&2021'. High concentration of M. rileyi conidia (> 1x106 spores ml-1) could produce 100.00% mortality 
against the second instar larvae and more than 90.00% mortality against the third instar larvae (Table 
1) while low concentration (1x103 spores ml-1) caused only 33.33 - 39.58% mortality. More research 
must be conducted to confirm the identity of this entomopathogenic fungus and also its efficacy 
under both laboratory and field conditions before further recommendation could be given. However, 
there is a potential that the fungus could be used as an integral component of FAW pest management 
program. Mallapur etȮal.Ȯ&2018' reported that field application of M. rileyi could reduced FAW 
population by 62.50 - 66.46% at 15 days after application. We have already planned to mass-produce 
the fungus for further experimentation, 
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 Figure 1 The entomopathogenic fungus, Metarhizium rileyi (Farlow) Samson  
   A. cadaver of fall armyworm on corn plant  
   B. fungal colony on potato dextrose agar  
   C. conidiospore under microscope  
   D. fall armyworm larvae with green conidiospores.  
 
Table 1 Mortalities of second- and third-instar fall armyworm, Spodoptera frugiperda J.E. Smith, at 

10 days after single feeding with corn leaves treated with various conidia suspensions of 
Metarhizium rileyi (Farlow) Samson. 

 
Concentration of 

conidia suspension 
(conidia ml-1) 

 Second-instar larvae   Third-instar larvae 

n Larval mortality (%)  n Larval mortality (%) 

1 × 103 48 39.58  66 33.33 
1 × 104 20 65.00  40 55.00 
1 × 105 22 86.36  42 85.71 
1 × 106 20 100.00  32 96.88 
1 × 107 14 100.00  33 93.94 
Untreated Control 41 0.00  60 0.00 

 
 
 
 

A B 

C D 
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 įŉŘĚŐĸŃĝńĬőĶĚĴňėĺŅĴĽņėńĠĨƞŀĶŃĭĭĬŇŏĺĻŐĸŃėĺŅĴŏĮƦĬŀĵŌƞĕŀĚĴĬŋļĵƢȮľŅĔœĴƞĴňįŉŘĚŐĸŃĝńĬőĶĚĪņľĬƟŅĪňŗĝƞĺĵŒĬĔŅĶ
įĽĴŏĔĽĶħŀĔœĴƟȮįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶĨƞŅĚȮŕȮěŃĴňĮĶŇĴŅĦĸħĬƟŀĵĸĚȮěŅĔĔŅĶĪňŗĴĸıŇļŒĬĽŇŗĚŐĺħĸƟŀĴĪňŗĴňŏıŇŗĴĴŅĔĕŉŘĬȮ
ĽƞĚįĸŒľƟĮĶŃĝŅĔĶįŉŘĚŐĸŃĝńĬőĶĚĨĔŀĵŌƞŒĬŀńĬĨĶŅĵŐĸŃŏĽňŗĵĚĨƞŀĔŅĶĽŌĠıńĬīŋƢȮŐĨƞĮĶŃŏĪĻœĪĵĔĸńĭıĭĕƞŅĺħňěŅĔĔŅĶėƟĬıĭ
ĝńĬőĶĚĝĬŇħŒľĴƞĕŀĚőĸĔȮ&New species'ȮĪňŗĴňĝŊŗŀĺƞŅȮŴĝńĬőĶĚĴŅœĸĵıńĬīŋƢŵȮTetragonula malaipanaeȮEngel, 
Michener, & Boontop, n,Ȯsp,Ȯ&ĳŅıĪňŗȮ1' 

ĝńĬőĶĚŏĮƦĬŐĴĸĚįĽĴŏĔĽĶĪňŗĴňĮĶŃőĵĝĬƢŀĵƞŅĚĵŇŗĚȮěńħŀĵŌƞŒĬŀńĬħńĭȮ&Order'ȮHymenoptera ŏĝƞĬŏħňĵĺĔńĭȮįŉŘĚȮĨƞŀȮ
ŐĨĬȮŐĴĸĚĳŌƞȮŐĸŃĴħȮĝńĬőĶĚěńħŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĭįŉŘĚŒľƟĬŘņľĺŅĬȮ&Honey bee'ȮĺĚĻƢȮ&Family'ȮApidae ȮŐĨƞŏĮƦĬįŉŘĚĪňŗœĴƞĴň
ŏľĸŖĔŒĬȮĞŉŗĚŐĨĔĨƞŅĚěŅĔįŉŘĚĝĬŇħŀŊŗĬȮŕȮħƟĺĵŏľĨŋĬňŘŏŀĚĝńĬőĶĚěŉĚĴňĝŊŗŀĽŅĴńĠĳŅļŅŀńĚĔķļĺƞŅȮŴStingless beeŵȮěŅĔĔŅĶ
ĽŊĭėƟĬıĭĺƞŅĝńĬőĶĚŒĬĮĶŃŏĪĻœĪĵĴňľĸŅĔľĸŅĵĝĬŇħȮŐĸŃĴňĔŅĶėƟĬıĭĝńĬőĶĚĝĬŇħŒľĴƞĕŀĚőĸĔěŅĔĬńĔĔňĢĺŇĪĵŅĔĸŋƞĴĚŅĬ
ŀĬŋĔĶĴĺŇīŅĬŐĴĸĚȮĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮœħƟĽņĶĺěıĭĝńĬőĶĚěŅĔıŊŘĬĪňŗĮƙŅŒĬȮŀņŏĳŀĪŀĚįŅĳŌĴŇȮ
ěńĚľĺńħĔŅĠěĬĭŋĶňȮőħĵıĭĝńĬőĶĚĪņĶńĚŒĬĨƟĬœĴƟĨĶŃĔŌĸœĪĶȮFicus L,Ȯ&ĺĚĻƢȮMoraceae'ȮŏĮƦĬĨƟĬœĴƟĸņĨƟĬĕĬŅħŒľĠƞĪňŗĵńĚĴň
ĝňĺŇĨȮŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĸņĨƟĬĮĶŃĴŅĦȮ/33Ȯ+Ȯ0//ȮŏĞĬĨŇŏĴĨĶȮėĺŅĴĽŌĚȮ0.Ȯ+Ȯ1.ȮŏĴĨĶȮ&ĳŅıĪňŗȮ0'ȮěŅĔĔŅĶĨĶĺě
ĺŇŏėĶŅŃľƢŀĵƞŅĚĸŃŏŀňĵħĨŅĴľĸńĔŀĬŋĔĶĴĺŇīŅĬŏıŊŗŀěņŐĬĔĝĬŇħȮıĭĺƞŅĴňĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅėĸƟŅĵĔńĭĝńĬőĶĚŏěƟŅĲƚŅȮ
Tetragonula sirindhornae (Michener and Boongird, 2004)ȮĞŉŗĚĴňĔŅĶĔĶŃěŅĵĨńĺŀĵŌƞŒĬĮĶŃŏĪĻœĪĵŐĸŃľĸŅĵ
ĮĶŃŏĪĻȮŒĬĪĺňĮŏŀŏĝňĵȮŏĝƞĬȮĽŅīŅĶĦĶńģŐľƞĚĽľĳŅıŏĴňĵĬĴŅĶƢȮŐĸŃŀŇĬŏħňĵȮŐĨƞĝńĬőĶĚĪňŗĽņĶĺěıĭŒľĴƞĬňŘĴňĸńĔļĦŃ
ĭŅĚŀĵƞŅĚĪňŗŐĨĔĨƞŅĚŀŀĔœĮȮěŉĚœħƟĶƞĺĴĴŊŀĔńĭȮProfessor Charles Michener ěŅĔȮAmerican Museum of Natural 
HistoryȮĴľŅĺŇĪĵŅĸńĵŐėĬĞńĽȮĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮįŌƟŏĝňŗĵĺĝŅĠĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭěŅĔĪńŗĺőĸĔȮŏĮĶňĵĭŏĽĴŊŀĬĭŇħŅħƟŅĬ
ĔŅĶĻŉĔļŅŀĬŋĔĶĴĺŇīŅĬĕŀĚįŉŘĚĶŃħńĭőĸĔȮĪņĔŅĶĻŉĔļŅŏĮĶňĵĭŏĪňĵĭĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĳŅĵĬŀĔȮŐĸŃĶĺĴĪńŘĚ
ŀĺńĵĺŃĽŊĭıńĬīŋƢŏıĻįŌƟȮ&Male genitalia'ȮĞŉŗĚŏĮƦĬĸńĔļĦŃĪňŗĴňėĺŅĴĽņėńĠŒĬĔŅĶĻŉĔļŅħƟŅĬŀĬŋĔĶĴĺŇīŅĬĝńĬőĶĚȮıĭĺƞŅŏĮƦĬ
ĝńĬőĶĚĝĬŇħŒľĴƞĕŀĚőĸĔŐĸŃœħƟĨńŘĚĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢĺƞŅȮTetragonula malaipanaeȮĞŉŗĚĝńĬőĶĚĝĬŇħĬňŘěŃŏĮƦĬĔĸŋƞĴĪňŗĴň
ĸņĨńĺĕĬŅħĔĸŅĚȮ&1,3Ȯ-Ȯ2,5ȮĴŇĸĸŇŏĴĨĶ'ȮĽƞĺĬŀĔħƟŅĬĭĬŐĸŃħƟŅĬĕƟŅĚĴňĽňħņȮĽƞĺĬĪƟŀĚŐĸŃĕŅĪńŘĚȮ1ȮėŌƞěŃŀŀĔĬŘņĨŅĸŐħĚȮ
ĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢĪňŗĨńŘĚĕŉŘĬŒĬėĶńŘĚĬňŘȮŏĮƦĬĔŅĶĵĔĵƞŀĚŏĮƦĬŏĔňĵĶĨŇŐĔƞȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŅĺŇĨĶňȮĴŅœĸĵıńĬīŋƢȮĳŅėĺŇĝŅĔňĢĺŇĪĵŅȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĞŉŗĚŏĮƦĬŀŅěŅĶĵƢĪňŗĪŋƞĴŏĪŐĶĚĔŅĵŐĶĚŒěŒľƟĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵħƟŅĬįŉŘĚŐĸŃŐĴĸĚŏĔĽĶ
ĕŀĚĮĶŃŏĪĻœĪĵĴŅĵŅĺĬŅĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔĬňŘĪƞŅĬĵńĚŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅįŌƟĞŉŗĚŏĮƦĬĪňŗŏėŅĶıĶńĔŏĮƦĬŀĵƞŅĚĵŇŗĚĕŀĚ
įŌƟėƟĬıĭĝńĬőĶĚĝĬŇħŒľĴƞĬňŘħƟĺĵȮ(ĳŅıĪňŗȮ1' 

 
______________________________________________________________________________________ 
1-ȮĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ ĔĶŋĚŏĪıłȮ/.7.. 
1-ȮEntomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture, Bangkok /.7.. 

ĭĪėĺŅĴ 



 ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 39 No.Ȯ1, January - June 2021             Ȯ      ȮȮȮȮȮȮȮȮ       47 

 
 

 

 

 

 

 

 

 

 

 

 

 
ĳŅıĪňŗȮ/ȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚĝńĬőĶĚĴŅœĸĵıńĬīŋƢȮĝĬŇħŒľĴƞĕŀĚőĸĔȮTetragonula malaipanae Engel, 

Michener, & Boontop, n,Ȯsp, 
 Ĕ,ȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅħƟŅĬĭĬȮ&dorsal habitus) 
 ĕ,ȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅħƟŅĬĕƟŅĚȮ&lateral habitus) 
 

 

 

 

 

 

 

 

 

 

 

 

ĳŅıĪňŗȮ2ȮŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵŐĸŃĸńĔļĦŃĶńĚĕŀĚĝńĬőĶĚĴŅœĸĵıńĬīŋƢȮTetragonula malaipanaeȮEngel,  
 Michener, & Boontop, n. sp.ȮŀņŏĳŀĪŀĚįŅĳŌĴŇȮěńĚľĺńħĔŅĠěĬĭŋĶň 
 Ĕ, ĨƟĬœĴƟĨĶŃĔŌĸœĪĶȮFicus L. (ĺĚĻƢȮMoraceae) ĪňŗŀĵŌƞŀŅĻńĵĕŀĚĝńĬőĶĚĴŅœĸĵıńĬīŋƢ 

 Tetragonula malaipanae 
 ĕ,ȮĸńĔļĦŃĮŅĔĪŅĚŏĕƟŅĶńĚĞŉŗĚıĭĝńĬőĶĚĚŅĬĪņľĬƟŅĪňŗŏİƚŅĶŃĺńĚŀńĬĨĶŅĵ 

ĕ Ĕ 

 ȮĔ  Ȯĕ 



48 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

 

 
 
 
 
 
 
 
 
 
 
 

 
ĳŅıĪňŗȮ1ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŅĺŇĨĶňȮĴŅœĸĵıńĬīŋƢȮĮĶĴŅěŅĶĵƢħƟŅĬįŉŘĚŐĸŃŐĴĸĚŏĔĽĶĕŀĚĮĶŃŏĪĻœĪĵ 
 Ĕ,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŅĺŇĨĶňȮĴŅœĸĵıńĬīŋƢȮĕĦŃŀŀĔĽņĶĺěŐĴĸĚįĽĴŏĔĽĶ 
 ĕ,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŅĺŇĨĶňȮĴŅœĸĵıńĬīŋƢȮıĶƟŀĴħƟĺĵĸŌĔĻŇļĵƢ 
 
 įĸĔĶŃĪĭěŅĔĔŅĶĪņĔŅĶŏĔļĨĶĔĶĶĴĪňŗœĴƞĩŌĔĨƟŀĚȮœĴƞĺƞŅěŃŏĮƦĬĔŅĶŒĝƟĽŅĶŏėĴňŒĬĔŅĶĔņěńħĻńĨĶŌıŊĝĪňŗĴŅĔŏĔŇĬœĮȮ
ĶĺĴĩŉĚĔŅĶĪņĸŅĵĽĳŅıĮƙŅĪňŗĴňėĺŅĴŀŋħĴĽĴĭŌĶĦƢŒĬīĶĶĴĝŅĨŇȮĬŀĔěŅĔĽƞĚįĸĔĶŃĪĭĨƞŀĶŃĭĭĬŇŏĺĻȮĶĺĴĩŉĚėĺŅĴŏĮƦĬŀĵŌƞ
ĕŀĚĴĬŋļĵƢŏĶŅŐĸƟĺȮĵńĚĽƞĚįĸŏĽňĵŀĵƞŅĚĵŇŗĚĪņŒľƟĮĶŃĝŅĔĶįŉŘĚŐĸŃŐĴĸĚįĽĴŏĔĽĶĕŀĚőĸĔĸħĸĚŀĵƞŅĚĬƞŅŏĮƦĬľƞĺĚȮħƟĺĵŏľĨŋĬňŘ
ŏĶŅėĺĶľńĬĴŅŒľƟėĺŅĴĨĶŃľĬńĔŒĬįĸĔĶŃĪĭĬňŘŒľƟĴŅĔĕŉŘĬŏıŊŗŀĶńĔļŅĽĴħŋĸĕŀĚľƞĺĚőĞƞŀŅľŅĶĭĬőĸĔŒĭĬňŘŒľƟĴňĨƞŀœĮŀĵƞŅĚ
ĵńŗĚĵŊĬ 

 
ŏŀĔĽŅĶŀƟŅĚŀŇĚ 

Engel,ȮM,S,, C,D, Michener andȮY, Boontop,Ȯ2017,ȮNotes on Southeast Asian Stingless Bees of the 
Genus TetragonulaȮ&Hymenoptera8ȮApidae', with the Description of a New Species from 
Thailand,ȮAmerican Museum Novitates, +ȮBioOneȮ16648Ȯ1+20, 

 
 
 
 
 
 
 
 
 
 
 
  

 ȮĔ  Ȯĕ 
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ŏĔĶňĵĚœĔĶȮěņŏĶŇĠĴŅ/- 
+++++++++++++++++++++++++++++++++++++++++++ 

 ħƟĺĵĮƤĠľŅĔŅĶĶŃĭŅħĕŀĚőĶėőėĺŇħ+/7ȮĪņŒľƟĮĶŃĝŅĔĶĴĬŋļĵƢŒĬĪŋĔĴŋĴőĸĔȮœĴƞĽŅĴŅĶĩĮĢŇĭńĨŇĳŅĶĔŇěĨƞŅĚȮŕȮœħƟ
ŏľĴŊŀĬŏħŇĴȮĔŅĶŀŀĔœĮĽńĴįńĽĔńĭįŌƟŀŊŗĬȮŐĸŃĽŇŗĚĨƞŅĚȮŕȮĬŀĔĭƟŅĬĸƟĺĬŐĨƞĴňėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶĨŇħŏĝŊŘŀőĶėőėĺŇħ+/7ȮĔŅĶŀĵŌƞŐĨƞ
ŒĬĭƟŅĬĪņŒľƟŏĔŇħėĺŅĴŏėĶňĵħȮĔŅĶĮĸŌĔįńĔĽĺĬėĶńĺŒĬĔĶŃĩŅĚȮĨńŘĚŒĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅħĲƚŅȮěŃĝƞĺĵŒľƟŏĶŅĴň
ĔŇěĔĶĶĴĪņȮŐĸŃįƞŀĬėĸŅĵėĺŅĴŏėĶňĵħĸĚœħƟ 
 /,ȮĔŅĶĮĸŌĔ 
  ĔŅĶŏĨĶňĵĴŀŋĮĔĶĦƢȮĔĶŃĩŅĚıĸŅĽĨŇĔȮĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ6 - /0ȮĬŇŘĺȮħŇĬ)ĮŋƜĵėŀĔȮ&ĮŋƜĵĴŌĸĽńĨĺƢ)ĕŋĵĴŃıĶƟŅĺȮ

)ŐĔĸĭȮŀńĨĶŅĽƞĺĬȮ1Ȯ: 1 : 1 : 1) ŏĴĸŖħıńĬīŋƢıŊĝįńĔĽĺĬėĶńĺĝĬŇħĨƞŅĚȮŕȮŏĝƞĬȮĔŃŏıĶŅȮőľĶŃıŅȮėŃĬƟŅȮĔĺŅĚĨŋƟĚȮľŀĴȮįńĔĝňȮ

ĴŃŏĕŊŀŏĮĶŅŃȮĴŃŏĕŊŀĵŅĺȮĴŃŏĕŊŀŏĪĻȮŐĨĚĔĺŅȮŐĨĚĠňŗĮŋƙĬȮĩńŗĺİƤĔĵŅĺȮĴŃĶŃȮŏĮƦĬĨƟĬ 
  įĽĴĺńĽħŋĮĸŌĔĨŅĴŀńĨĶŅĽƞĺĬȮĭĶĶěŋŒľƟŏĨŖĴĔĶŃĩŅĚȮĩƟŅŏĮƦĬıĺĔȮĔŃŏıĶŅȮőľĶŃıŅȮėŃĬƟŅȮĔĺŅĚĨŋƟĚȮľŀĴȮįńĔĝňȮ

ĔŖľĺƞŅĬŏĴĸŖħĸĚĭĬľĬƟŅħŇĬȮŏĔĸňŗĵħŇĬĔĸĭĬŇħľĬƞŀĵȮŐĸƟĺĮƕħĪńĭħƟĺĵĲŅĚĕƟŅĺĪňŗĨńħŏĮƦĬĪƞŀĬȮŕȮ&ĮƚŀĚĔńĬĬĔĴŅĔŇĬŐĸŃ
ŏĴŊŗŀĚŀĔĴŅŒľĴƞȮŕȮĲŅĚĕƟŅĺěŃŏĮƦĬĨńĺıĵŋĚœĴƞŒľƟĨƟĬĸƟĴ'ȮıĺĔĴŃŏĕŊŀĨƞŅĚȮŕȮŐĨĚȮĩńŗĺİƤĔĵŅĺȮĭĺĭȮŐĸŃĴŃĶŃȮěŃĮĸŌĔőħĵĪņľĸŋĴ
ĨŊŘĬȮŕȮ2 - 3ȮľĸŋĴĨƞŀĔĶŃĩŅĚȮŒĽƞŏĴĸŖħȮ0 - 1ȮŏĴĸŖħĨƞŀľĸŋĴȮĔĸĭħŇĬŐĸƟĺĮƕħħƟĺĵĲŅĚĕƟŅĺŏĝƞĬĔńĬȮŏĴŊŗŀĮĸŌĔŏĽĶŖěĶħĬŘņȮŏĝƟŅȮŏĵŖĬȮ

ĮĶŃĴŅĦȮ0 - 1ȮĺńĬȮĨƟĬĔĸƟŅěŃŏĶŇŗĴĚŀĔȮľĸńĚěŅĔĬńŘĬĨƟŀĚėŀĵľĴńŗĬħŌŐĸȮŐĸŃĽńĚŏĔĨȮĔŅĶıńĥĬŅĕŀĚĨƟĬĔĸƟŅȮŏĴŊŗŀĨƟĬĔĸƟŅŀŅĵŋ
ĮĶŃĴŅĦȮ/ȮĽńĮħŅľƢȮěŃĩŀĬŐĵĔȮıĺĔįńĔĨƞŅĚȮŕȮĩƟŅĕŉŘĬĴŅľĬŅŐĬƞĬŏĔŇĬœĮŀŅěĩŀĬŀŀĔĭƟŅĚȮľĶŊŀœĴƞĨƟŀĚĩŀĬŐĵĔŐĨƞĪĵŀĵ
ĩŀĬĔŇĬȮŏĝƞĬȮėŃĬƟŅĵŀħįńĔȮıĺĔĴŃŏĕŊŀěŃĩŀĬŏľĸŊŀȮ0 - 1ȮĨƟĬĨƞŀĔĶŃĩŅĚȮıŊĝĪňŗŏĮƦĬŏĩŅŏĸŊŘŀĵěŃĩŀĬŏľĸŊŀȮ3Ȯ- 4ȮĨƟĬĨƞŀĔĶŃĩŅĚ 
 0, ĔŅĶħŌŐĸĶńĔļŅ 
  ľĸńĚĔŅĶĩŀĬŐĵĔěŃŒĽƞĮŋƜĵŏıŊŗŀŏĶƞĚĔŅĶŏěĶŇĠŏĨŇĭőĨȮįńĔĨƞŅĚ ŕȮĪňŗĮĸŌĔĬňŘȮĽŅĴŅĶĩŏĔŖĭįĸįĸŇĨœĮĭĶŇőĳėœħƟĨńŘĚŐĨƞȮ

23ȮĺńĬŏĮƦĬĨƟĬœĮȮıŊĝįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚŐĸƟĺĨńŘĚœĺƟĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅħĲƚŅȮĔŖĴňĮƤĠľŅĴŅĔĴŅĵȮœħƟŐĔƞ 
  /, ĔŅĶĨńŘĚĔĶŃĩŅĚĮĸŌĔœĺƟĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅĬĲƚŅȮĞŉŗĚĴńĔŏĮƦĬıŊŘĬĪňŗŀĵŌƞĔĸŅĚŐěƟĚȮŐħħěńħȮŒĬĝƞĺĚŐĶĔȮŕȮ
ĕŀĚĨƟĬĔĸƟŅŀŅěĨƟŀĚŒĝƟĺńĽħŋĭŅĚŀĵƞŅĚėĸŋĴœĺƟȮ0 - 1ȮĺńĬȮŏĝƞĬȮĔĶŃĩŅĚŏĮĸƞŅȮėĸŋĴœĺƟ 
  0, ĔŅĶĨńŘĚĔĶŃĩŅĚĮĸŌĔĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅħĲƚŅȮĴńĔŏĮƦĬıŊŘĬĪňŗěņĔńħȮľĶŊŀĴňıŊŘĬĪňŗĬƟŀĵȮŀŅěĴňĮƤĠľŅŏĶŊŗŀĚȮ

ĶŃĵŃĮĸŌĔȮ(Spacing) ĔŅĶĨńŘĚĔĶŃĩŅĚĨŇħĔńĬĴŅĔŏĔŇĬœĮȮıŊĝĭŅĚĝĬŇħĴňĔŅĶŏěĶŇĠŏĨŇĭőĨœĴƞŏĪƞŅĔńĬȮŀŅěěŃŏĔŇħĔŅĶĭńĚŐĽĚĔńĬœħƟ 
  3. ŏĬŊŗŀĚěŅĔĨńŘĚĔĶŃĩŅĚĔĸŅĚŐěƟĚȮŐħħěńħȮěŉĚĨƟŀĚľĴńŗĬĶħĬŘņȮŏıŊŗŀœĴƞŒľƟħŇĬŐľƟĚȮŐĸŃėĺĶĶħĬŘņĺńĬĸŃȮ0ȮėĶńŘĚȮ

ŏĝƟŅŐĸŃŏĵŖĬ 
  2, ĨƟŀĚħŌŐĸĔŅĶıńĥĬŅĕŀĚıŊĝȮıŊĝĭŅĚĝĬŇħȮŏĝƞĬȮĴŃŏĕŊŀȮŏĴŊŗŀŏĶŇŗĴŀŀĔħŀĔȮĨŇħįĸȮĨƟŀĚĮƤĔœĴƟ įŌĔŏĝŊŀĔȮŏıŊŗŀıĵŋĚ
ĸņĨƟĬœĴƞŒľƟĸƟĴȮĩƟŅŏĮƦĬıĺĔȮŐĨĚȮŐĸŃȮĩńŗĺȮȮĨƟŀĚĪņėƟŅĚĽŌĚĮĶŃĴŅĦȮ/,3ȮůȮ0,.ȮŏĴĨĶȮŒľƟıŊĝŏĸŊŘŀĵœĮĨŅĴėƟŅĚ 
  3, ĨƟŀĚĝƞĺĵĔĶŃĨŋƟĬȮľĶŊŀĽĬńĭĽĬŋĬŒľƟıŊĝŀŀĔħŀĔȮĨŇħįĸȮŏıŇŗĴĕŉŘĬȮıŊĝĭŅĚĝĬŇħȮőħĵŏĜıŅŃıĺĔŏĩŅŏĸŊŘŀĵȮ

ĨĶŃĔŌĸŐĨĚȮŏĴŊŗŀŏĸŊŘŀĵĕŉŘĬėƟŅĚĽŌĚĮĶŃĴŅĦȮ/,.ȮůȮ/,3ȮŏĴĨĶȮŒľƟĨńħĮĸŅĵĵŀħŀŀĔȮŏıŊŗŀŒľƟıŊĝŐĨĔĵŀħŐĕĬĚȮĪňŗĵŀħŐĕĬĚıŊĝ
ěŃŀŀĔħŀĔȮŏıĻŏĴňĵĪňŗěŃŏěĶŇĠœĮŏĮƦĬįĸěņĬĺĬĴŅĔȮĕĦŃĪňŗĭĬĵŀħľĸńĔȮ(Main shoot) ěŃĴňħŀĔŏıĻŏĴňĵěņĬĺĬĬƟŀĵ 
 1, ĻńĨĶŌıŊĝĪňŗıĭ 
  ĩŉĚŐĴƟěŃĮĸŌĔıŊĝįńĔĽĺĬėĶńĺŒĬĔĶŃĩŅĚȮŐĸƟĺĵĔœĮĨńŘĚĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅħĲƚŅȮŐĨƞĻńĨĶŌıŊĝĪŋĔĝĬŇħ
ĔŖĨŅĴœĮĶŃĭŅħȮŐĸŃĴňėĶĭĪŋĔŀĵƞŅĚŏľĴŊŀĬĪňŗıĭŒĬŐĮĸĚĮĸŌĔȮŐĨƞŀŅěĴňěņĬĺĬĝĬŇħĬƟŀĵĔĺƞŅ 
  1,/ ĺńĝıŊĝȮŏĬŊŗŀĚěŅĔĮĸŌĔŒĬĔĶŃĩŅĚȮŐĸƟĺĨńŘĚĔĶŃĩŅĚœĺƟĨŇħ ŕȮĔńĬȮĶħĬŘņŒľƟėĺŅĴĝŊŘĬȮŏĝƟŅȮŏĵŖĬȮěĬĴňĨŃœėĶƞĕŉŘĬ 
______________________________________________________________________________________ 
1-ȮĪňŗĮĶŉĔļŅĔĶĴĺŇĝŅĔŅĶŏĔļĨĶħƟŅĬĔňĢĺŇĪĵŅŐĸŃĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ ĔĶŋĚŏĪıłȮ/.7.. 
1-ȮEntomology and Plant Protection Advisor, Department of Agriculture, Bangkok /.7.. 
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Ķŀĭ ŕȮĔĶŃĩŅĚȮŐĸŃĪņŒľƟĴňĺńĝıŊĝĭŅĚĝĬŇħŏĔŇħĕŉŘĬȮĪńŘĚŒĬĔĶŃĩŅĚĮĸŌĔŐĸŃĭĬıŊŘĬĪňŗŏĮƖĵĔĝŊŘĬĶŀĭ ŕȮĔĶŃĩŅĚĪňŗœĴƞĴňħŇĬ 

ĺńĝıŊĝĪňŗıĭĮĶŃěņȮœħƟŐĔƞȮĨƟŀĵĨŇŗĚȮRuellia tuberosa L. įńĔĔĶŃĽńĚȮPeperomia pellucida (L.) Kunth ĸŌĔŒĨƟŒĭ 

Phyllanthus amarus Schum. & Thonn. ŐĸŃľĠƟŅĨňĬĬĔȮDigitaria sp. 
  3.2 őĶėıŊĝĪňŗıĭŒĬįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚȮœħƟŐĔƞȮőĶėĶŅĬŘņėƟŅĚȮıĭŒĬįńĔėŃĬƟŅȮŏĔŇħěŅĔŏĝŊŘŀĶŅȮ
Peronospora parasitica (Pers.)ȮŐĸŃıĭŒĬıŊĝįńĔĨĶŃĔŌĸŐĨĚŏĔŇħěŅĔŏĝŊŘŀĶŅȮPseudoperonospora cubensis 
(Berk. & Curt.)ȮőĶėĶŅŐĮƚĚŒĬıŊĝĨĶŃĔŌĸŐĨĚȮŏĔŇħěŅĔŏĝŊŘŀĶŅȮOidium sp. őĶėŒĭœľĴƟŒĬőľĶŃıŅȮŏĔŇħěŅĔŏĝŊŘŀĶŅȮ
Phytophthora sp. ŐĸŃőĶėĮĸŅĵįĸŏĬƞŅħņŒĬĴŃŏĕŊŀŏĪĻȮĪňŗĴňĽŅŏľĨŋěŅĔĔŅĶĕŅħīŅĨŋŀŅľŅĶĶŀĚŐėĸŏĞňĵĴ 
  1,1 ŐĴĸĚĻńĨĶŌĪňŗıĭŒĬįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚěŃŏĮƦĬŐĴĸĚĻńĨĶŌěņıĺĔĮŅĔħŌħŏĮƦĬĽƞĺĬŒľĠƞȮœĴƞıĭ
ŐĴĸĚĻńĨĶŌĮĶŃŏĳĪľĬŀĬįňŏĽŊŘŀĪňŗĽņėńĠȮŏĝƞĬȮľĬŀĬŒĵįńĔȮPlutella xylostella LinnaeusȮľĬŀĬĔĶŃĪŌƟľŀĴȮSpodoptera 
exigua (Hübner) ŐĸŃľĬŀĬĔĶŃĪŌƟįńĔȮSpodoptera litura (Fabricius) ĽŅĴŅĶĩĭŇĬĕŉŘĬœĮĺŅĚœĕƞœħƟȮĔŅĶĪňŗıĭıĺĔ
ŐĴĸĚĮŅĔħŌħĨńĺŏĸŖĔȮŕȮĪňŗĴňĮƖĔȮĶŃĭŅħŒĬįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚĪňŗĨńŘĚĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀĭĬħŅħĲƚŅȮŀŅěŏĮƦĬŏıĶŅŃ
ŐĴĸĚĻńĨĶŌŏľĸƞŅĬňŘĨŇħœĮĔńĭħŇĬŐĸŃĺńĽħŋĮĸŌĔŀŊŗĬȮŕȮŐĴĸĚĻńĨĶŌĽņėńĠĪňŗıĭŏĮƦĬĮĶŃěņŒĬįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚȮœħƟŐĔƞȮ
ľĬŀĬŐĴĸĚĺńĬĝŀĬŒĭȮLiriomyza sp. ıĭĶŃĭŅħŒĬĴŃŏĕŊŀŏĪĻȮĩńŗĺİƤĔĵŅĺȮŐĸŃėŃĬƟŅȮŐĴĸĚľĺňŗĕŅĺĵŅĽŌĭȮBemisia 
tabaci (Gennadius)ȮıĭŒĬĴŃŏĕŊŀŏĪĻȮĴŃŏĕŊŀŏĮĶŅŃȮŐĸŃĴŃŏĕŊŀĵŅĺȮŏıĸňŘĵŀƞŀĬȮAphis sp.ȮıĭŒĬĩńŗĺİƤĔĵŅĺŐĸŃıŊĝ
ĨĶŃĔŌĸŐĨĚȮŐĴĸĚĺńĬŐĨĚ Bactrocera cucurbitae (Coquillett) ıĭĪņĸŅĵįĸŐĨĚĔĺŅȮĭĺĭȮŐĸŃĴŃĶŃ 
 2, ĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ 
  įńĔĽĺĬėĶńĺıĺĔȮĔŃŏıĶŅȮőľĶŃıŅȮėŃĬƟŅȮĔĺŅĚĨŋƟĚȮľŀĴȮįńĔĝňȮĴŃŏĕŊŀŏĮĶŅŃȮĴŃŏĕŊŀĵŅĺȮĴŃŏĕŊŀŏĪĻȮŐĨĚĔĺŅȮ
ŐĨĚĠňŗĮŋƙĬȮĩńŗĺİƤĔĵŅĺȮĭĺĭȮŐĸŃĴŃĶŃȮŏĮƦĬıŊĝįńĔŀŅĵŋĽńŘĬȮĮĸŌĔŏıŊŗŀĭĶŇőĳėȮĪńŘĚĭĶŇőĳėĽħŐĸŃĬņœĮĮĶŃĔŀĭŀŅľŅĶȮŀňĔĪńŘĚ
ěŃĨńŘĚĔĶŃĩŅĚĮĸŌĔœĺƟĭĬĭƟŅĬȮĝŅĬĭƟŅĬȮľĶŊŀħŅħĲƚŅȮĔŅĶĮĸŌĔěŉĚœĴƞĴňĔŅĶŒĝƟĽŅĶŏėĴňĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝĪŋĔĝĬŇħŏıŊŗŀľĸňĔŏĸňŗĵĚ
ĮƤĠľŅĔŅĶŒĝƟĽŅĶŏėĴňŒĬĭĶŇŏĺĦĪňŗŀĵŌƞŀŅĻńĵŐĸŃĽŅĶıŇļĨĔėƟŅĚŒĬįĸįĸŇĨ 
  2,/ ĔŅĶĮƚŀĚĔńĬĔŅĶĶŃĭŅħĕŀĚĻńĨĶŌıŊĝįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŒĬĔĶŃĩŅĚőħĵ 
   2,/,/ ĔņěńħĻńĨĶŌıŊĝĪňŗĨŇħĴŅĔńĭĺńĽħŋĮĸŌĔěņıĺĔħŇĬȮĮŋƜĵĴŌĸĽńĨĺƢȮĕŋĵĴŃıĶƟŅĺȮŐĸŃŐĔĸĭȮőħĵĬņĴŅ
įŉŗĚŐħħŒľƟĶƟŀĬĮĶŃĴŅĦȮ0 - 1ȮĺńĬȮĔƞŀĬĬņĴŅŒĝƟįĽĴŏıŊŗŀĮĸŌĔıŊĝįńĔĽĺĬėĶńĺ 
   2,/,0 ŏĸŊŀĔŒĝƟŏĴĸŖħıńĬīŋƢĪňŗĴňėŋĦĳŅıŏĮƦĬĪňŗŏĝŊŗŀĩŊŀœħƟȮĴňėĺŅĴŐĕŖĚŐĶĚȮĴňėĺŅĴĚŀĔĽŌĚ 
   2,/,1 ĨŇħĨŅĴĽĩŅĬĔŅĶĦƢĕŀĚĻńĨĶŌıŊĝŒĬıŊĝįńĔĽĺĬėĶńĺĪňŗĮĸŌĔȮőħĵľĴńŗĬĽńĚŏĔĨĴħĝĬŇħĨƞŅĚ ŕȮĪňŗıĭ
ĭĬıŊĝįńĔȮŏıĶŅŃĴħěŃŏĮƦĬıŅľŃľĶŊŀŏĮƦĬĨńĺĔĸŅĚĬņŐĴĸĚĻńĨĶŌěņıĺĔŏıĸňŘĵĨƞŅĚ ŕȮĴŅĮĸƞŀĵĭĬıŊĝŀŅľŅĶȮŐĸƟĺĴħěŃŀĵŌƞ
ĶƞĺĴĔńĭıĺĔŏıĸňŘĵĨƞŅĚȮŕȮŐĭĭıŉŗĚıŅŀŅĻńĵĔńĬȮőħĵŐĴĸĚĻńĨĶŌıŊĝŏľĸƞŅĬňŘěŃĴňĴħŏĮƦĬĨńĺıŅĴŅĮĸƞŀĵŒĬıŊĝŀŅľŅĶȮőħĵœĴƞĨƟŀĚŏħŇĬȮ
œĴƞĨƟŀĚĭŇĬȮŐĸƟĺŐĴĸĚĻńĨĶŌěņıĺĔŏıĸňŘĵĔŖěŃĩƞŅĵĴŌĸŏĮƦĬĴŌĸľĺŅĬŏĮƦĬŀŅľŅĶŒľƟĴħŏĮƦĬĔŅĶĨŀĭŐĪĬ 
   ħŌŀŅĔŅĶĕŀĚıŊĝȮŏĝƞĬȮĵŀħȮŒĭȮħŀĔȮŐĸŃįĸŀƞŀĬȮĺƞŅĴňŀŅĔŅĶįŇħĮĔĨŇľĶŊŀœĴƞȮŏĝƞĬȮŀŅĔŅĶľĚŇĔȮ
ŐėĶŃŐĔĶŖĬȮŏľĸŊŀĚĞňħȮŀŅĔŅĶœľĴƟȮľĶŊŀŀŅĔŅĶĶƞĺĚȮŏıĶŅŃĔŅĶĪņĸŅĵĕŀĚŐĴĸĚŐĸŃőĶėĭŅĚĝĬŇħěŃĪņŒľƟıŊĝŐĽħĚŀŅĔŅĶ
ħńĚĔĸƞŅĺ 
   ĩƟŅıĭĴħľĶŊŀŀŅĔŅĶįŇħĮĔĨŇħńĚĔĸƞŅĺȮĔŖĨƟŀĚĪņĔŅĶĔņěńħŏıŊŗŀœĴƞŒľƟŏĔŇħĔŅĶĶŃĭŅħĪňŗĶŋĬŐĶĚ 
  2,0ȮĔŅĶĔņěńħȮœĴƞĺƞŅěŃŏĮƦĬĺńĝıŊĝȮőĶėıŊĝȮľĶŊŀŐĴĸĚĻńĨĶŌȮŏĴŊŗŀĽńĚŏĔĨıĭĺƞŅŏĶŇŗĴĴňĔŅĶĶŃĭŅħĨƟŀĚĶňĭĔņěńħ
ĪńĬĪňȮĽņľĶńĭĺŇīňĔŅĶĔņěńħĪňŗŒĝƟȮœħƟŐĔƞ 
   2,0,/ȮĔŅĶĮƚŀĚĔńĬĔņěńħȮőħĵĺŇīňŏĕĨĔĶĶĴȮ(Cultural Control) ŏĝƞĬ 
    -ȮĩŀĬĨƟĬŀƞŀĬĪňŗĴňĕĬŅħŏĸŖĔȮŏĮƦĬőĶėĩŌĔŐĴĸĚĪņĸŅĵȮœĴƞŐĕŖĚŐĶĚŐĸŃœĴƞĽĴĭŌĶĦƢŀŀĔœĮĪņĸŅĵ 
    +ȮĩŀĬĔņěńħĺńĝıŊĝĪŋĔĝĬŇħĪňŗĚŀĔĔƞŀĬŐĸŃľĸńĚȮıŊĝįńĔĽĺĬėĶńĺĪňŗĮĸŌĔŀŀĔœĮ 

+ȮěńħĺŅĚĔĶŃĩŅĚĮĸŌĔŒľƟŏľĴŅŃĽĴȮŀĵƞŅŒľƟĝŇħĔńĬŏĔŇĬœĮȮŏıĶŅŃŏĴŊŗŀőĨĕŉŘĬĨƟĬıŊĝŏĭňĵħĔńĬ
ěĬŐĬƞĬŏĔŇĬœĮȮĩƟŅŏĔŇħĔŅĶĶŃĭŅħĕŀĚőĶėŐĸŃŐĴĸĚĻńĨĶŌěŃĪņŒľƟĴňĔŅĶĶŃĭŅħĶŋĬŐĶĚ
ŀĵƞŅĚĶĺħŏĶŖĺ 
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   2,0,0ȮĔŅĶĮƚŀĚĔńĬĔņěńħőħĵĺŇīňĔĸȮ(Mechanical control) ŏĝƞĬ 
+ȮŏĔŖĭȮĵŀħȮŒĭȮħŀĔȮįĸȮľĶŊŀĪŋĔȮŕȮĽƞĺĬĕŀĚıŊĝįńĔĽĺĬėĶńĺĪňŗĩŌĔőĶėŐĸŃŐĴĸĚĻńĨĶŌĪŋĔĝĬŇħ
ĪņĸŅĵ œĮĪņĸŅĵĪŇŘĚ 
+ȮŏĔŖĭĔĸŋƞĴœĕƞȮĔĸŋƞĴľĬŀĬȮĔĸŋƞĴŏıĸňŘĵĪňŗıĭĭĬĽƞĺĬĨƞŅĚȮŕȮĕŀĚıŊĝœĮĪņĸŅĵ 
+ ĩƟŅıĭĴňĔŅĶĶŃĭŅħĕŀĚŐĴĸĚĺńĬŐĨĚȮĨƟŀĚľƞŀįĸıŊĝĭŅĚĝĬŇħȮŏĝƞĬȮĭĺĭȮĴŃĶŃȮŏĮƦĬĨƟĬ 

 ĔŅĶĮĸŌĔįńĔĽĺĬėĶńĺŒĬĔĶŃĩŅĚȮŏĮƦĬĔŇěĔĶĶĴĪňŗěŃĪņŒľƟŏĶŅėĸŅĵŏėĶňĵħȮŏĴŊŗŀĨƟŀĚŀĵŌƞŒĬĭƟŅĬȮĵŅĴĽĩŅĬĔŅĶĦƢőėĺŇħ+/7Ȯ
ĶŃĭŅħȮŏĶŅěŃŏıĸŇħŏıĸŇĬĔńĭĔŅĶŏİƚŅħŌŐĸȮıŊĝĪňŗŏĶŅĮĸŌĔȮĭŅĚĝĬŇħĽŅĴŅĶĩĺńħėĺŅĴŐĨĔĨƞŅĚŒĬĔŅĶıńĥĬŅœħƟŐĭĭĺńĬĨƞŀĺńĬȮ
ŏĝƞĬȮėĺŅĴĽŌĚȮľĶŊŀėĺŅĴĵŅĺĕŀĚŏĩŅĩńŗĺİƤĔĵŅĺŐĸŃŏĩŅŐĨĚȮŏıĸŇĬĔńĭĔŅĶŏĔŖĭįĸįĸŇĨŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŇĴŅĦȮŐĸŃ
ėŋĦĳŅıįĸįĸŇĨĪňŗĮĸŌĔŒĬŐĨƞĸŃĔĶŃĩŅĚȮĪňŗĽņėńĠįĸįĸŇĨĪňŗœħƟȮĮĸŀħěŅĔĽŅĶıŇļȮĽŅĴŅĶĩĭĶŇőĳėĽħ ŐĸŃĬņœĮĮĶŃĔŀĭ
ŀŅľŅĶĭĶŇőĳėœħƟŀĵƞŅĚĮĸŀħĳńĵȮĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĮĸŌĔıŊĝįńĔĽĺĬėĶńĺŐĨƞĸŃėĶńŘĚȮĽŅĴŅĶĩĬņœĮŒĝƟĮĶńĭĮĶŋĚĔŅĶĮĸŌĔȮ
ŒĬėĶńŘĚľĶŊŀķħŌĨƞŀȮŕȮœĮœħƟȮŀŅěıĭĺƞŅėĶńŘĚĨƞŀœĮŐĴƟěŃĮĸŌĔıŊĝŏľĴŊŀĬĔńĬȮŐĨƞįĸĨŀĭŐĪĬŀŅěœĴƞŏľĴŊŀĬĔńĬȮŏĮƦĬŏıĶŅŃ
ıŊĝįńĔĽĺĬėĶńĺŏľĸƞŅĬňŘŏĮƦĬıŊĝŀŅĵŋĽńŘĬȮĴňĮƤěěńĵĕŀĚĽĳŅıŐĺħĸƟŀĴŏĮƦĬĨńĺėĺĭėŋĴȮĞŉŗĚěŃĴňĪńŘĚĮƤěěńĵĪŅĚĝňĺĳŅıȮœħƟŐĔƞȮĨńĺıŊĝŏŀĚȮ
ŐĸŃĻńĨĶŌĨƞŅĚȮŕȮŐĸŃĮƤěěńĵĪŅĚĔŅĵĳŅıȮœħƟŐĔƞȮĽĳŅıĳŌĴŇŀŅĔŅĻȮŏĝƞĬȮŀŋĦľĳŌĴŇȮŐĽĚȮėĺŅĴĝŊŘĬȮėĺŅĴŐľƟĚŐĸƟĚȮĮƤěěńĵľĸńĔ
ĪńŘĚĽŀĚĮƤěěńĵĬňŘěŃŏĮƦĬĨńĺėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃĔŅĶıńĥĬŅĕŀĚıŊĝȮĪņŒľƟıŊĝĪňŗĮĸŌĔŒĬŐĨƞĸŃėĶńŘĚȮŐĨƞĸŃķħŌȮĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬȮŐĨƞĩƟŅŏĶŅĽŅĴŅĶĩėĺĭėŋĴĮƤěěńĵĪŅĚĝňĺĳŅıŐĸŃĮƤěěńĵĪŅĚĔŅĵĳŅıŒľƟŀĵŌƞŒĬĶŃħńĭŏħňĵĺĔńĬȮĪŋĔėĶńŘĚĕŀĚĔŅĶ
ĮĸŌĔįĸįĸŇĨĪňŗœħƟŀŅěœĴƞŐĨĔĨƞŅĚĔńĬȮĔŇěĔĶĶĴĔŅĶĮĸŌĔįńĔĽĺĬėĶńĺŒĬĔĶŃĩŅĚĬńĭŏĮƦĬĔŇěĔĶĶĴĪňŗĬƞŅĽĬŒě 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

ĳŅıĪňŗȮ/ȮĔŅĶŏĨĶňĵĴĺńĽħŋĮĸŌĔȮħŇĬ)ĮŋƜĵĴŌĸĽńĨĺƢ) 
ĕŋĵĴŃıĶƟŅĺ)ŐĔĸĭȮ&1Ȯ: 1 : 1 : 1)         

ĳŅıĪňŗȮ0ȮĭĶĶěŋĺńĽħŋĮĸŌĔŒĬĔĶŃĩŅĚȮŏıŅŃŏĴĸŖħ 
ŐĸƟĺĔĸĭĪńĭħƟĺĵĲŅĚĕƟŅĺ 
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ĳŅıĪňŗȮ3ȮŏĴŊŗŀıŊĝŏĶŇŗĴőĨȮŒĝƟœĴƟĮƤĔȮįŌĔŏĝŊŀĔȮıĵŋĚĸņĨƟĬ ĳŅıĪňŗȮ4ȮıŊĝĪňŗŏĮƦĬŏĩŅŏĸŊŘŀĵȮĪņėƟŅĚȮŐĸŃěńħĺŅĚ
ĔĶŃĩŅĚŒľƟĴňĶŃĵŃľƞŅĚĪňŗŏľĴŅŃĽĴ 

ĳŅıĪňŗȮ5ȮĴŃŏĕŊŀŏĮĶŅŃ         ĳŅıĪňŗȮ6ȮĴŃŏĕŊŀĵŅĺ        
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ĳŅıĪňŗȮ7ȮĴŃŏĕŊŀŏĪĻ      ĳŅıĪňŗȮ8ȮĔŃŏıĶŅ      

ĳŅıĪňŗȮ9ȮŐĨĚĔĺŅ      ĳŅıĪňŗȮ10Ȯĭĺĭ      



54 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅıĪňŗȮ11ȮĩńŗĺİƤĔĵŅĺ      ĳŅıĪňŗȮ12ȮĴŃĶŃ      

ĳŅıĪňŗȮ13ȮľĬŀĬŐĴĸĚĺńĬĝŀĬŒĭŒĬėŃĬƟŅ               ĳŅıĪňŗȮ14ȮľĬŀĬŐĴĸĚĺńĬĝŀĬŒĭŒĬĩńŗĺİƤĔĵŅĺ   
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ĳŅıĪňŗȮ15ȮľĬŀĬŐĴĸĚĺńĬĝŀĬŒĭŒĬĴŃŏĕŊŀŏĪĻ               ĳŅıĪňŗȮ16ȮŏıĸňŘĵŐĮƚĚŒĬĴŃŏĕŊŀŏĪĻ   

ĳŅıĪňŗȮ17ȮėŃĬƟŅŏĨŇĭőĨœĴƞıĶƟŀĴĔńĬ ĪĵŀĵŏĔŖĭ
ĭĶŇőĳė ŏĝƞĬȮėŃĬƟŅĵŀħįńĔ 

ĳŅıĪňŗȮ18ȮıŊĝĨĶŃĔŌĸŐĨĚȮěŃĨńħĵŀħŏĩŅľĸńĔȮ
&Main Shoot) ŒľƟŐĨĔĵŀħŐĕĬĚȮ 

 ŏıŇŗĴĮĶŇĴŅĦħŀĔĨńĺŏĴňĵ 



56 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ39 ĜĭńĭĪňŗȮ1ȮĴĔĶŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĭŏĶňĵĚ 
ŏĔĶňĵĚœĔĶȮěņŏĶŇĠĴŅ,Ȯ0332,ȮĔŅĶĭĶŇľŅĶŐĴĸĚĻńĨĶŌıŊĝőħĵĺŇīňįĽĴįĽŅĬ,ȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŀĭĶĴľĸńĔĽŌĨĶȮŐĴĸĚ
 ĻńĨĶŌıŊĝŐĸŃĔŅĶĮƚŀĚĔńĬĔņěńħȮėĶńŘĚĪňŗȮ/3ȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ,Ȯ10ȮľĬƟŅ, 
ĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅ,Ȯ0331,ȮėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚĽńĨĺƢĻńĨĶŌıŊĝȮ0330,ȮŏŀĔĽŅĶĺŇĝŅĔŅĶŏĔļĨĶ,ȮĽņĬńĔĺŇěńĵ
 ıńĥĬŅĔŅĶŀŅĶńĔĝŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ,Ȯ1.1ȮľĬƟŅ, 
ĔĸŋƞĴĺŇěńĵĺńĝıŊĝ,Ȯ0325,ȮėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħĺńĝıŊĝȮŐĸŃĔŅĶŒĝƟĽŅĶĔņěńħĺńĝıŊĝȮĮƖȮ0325,ȮŏŀĔĽŅĶĺŇĝĔŅĶŏĔļĨĶȮ
 ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ,Ȯ/11ȮľĬƟŅ. 
ĽŋŀŅĳŅȮħŇĽĩŅıĶȮĝńĵĺńĥĬƢȮĔĶŃĨŋĔķĔļƢȮŐĸŃĻĶŋĨȮĽŋĪīŇŀŅĶĴĦƢ,Ȯ0315,ȮėŌƞĴŊŀĔŅĶĭĶŇľŅĶĻńĨĶŌĪŋŏĶňĵĬ,ȮőėĶĚĔŅĶĮƚŀĚĔńĬŐĸŃ
 ĔņěńħĻńĨĶŌœĴƟįĸőħĵĺŇīňįĽĴįĽŅĬȮœĪĵ+ŏĵŀĶĴńĬ,ȮĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶȮŐĸŃĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ,Ȯ75ȮľĬƟŅ, 
ĽĴĻńĔħŇśȮĻŇĶŇıĸĨńŘĚĴńŗĬ,Ȯ0332,ȮŐĴĸĚĻńĨĶŌįńĔĪňŗĽņėńĠĭŅĚĝĬŇħŐĸŃĔŅĶĮƚŀĚĔńĬĔņěńħ,ȮľĬƟŅȮ/3-3.,ȮŒĬ:ȮŏŀĔĽŅĶĺŇĝŅĔŅĶ
 ŐĴĸĚĻńĨĶŌįńĔȮŏľŖħȮŐĸŃœĴƟħŀĔ,ȮĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ-ĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮ
 ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ, 
ŀĶıĶĶĦȮĺŇŏĻļĽńĚĕƢȮŐĸŃěŋĴıĸȮĽŅĶŃĬŅė,Ȯ0336,ȮőĶėıŊĝįńĔȮŐĸŃĔŅĶĮƚŀĚĔńĬĔņěńħ,ȮĭĶŇļńĪĽĵŅĴėńĸŏĸŀĶƢıĶŇĬȮěņĔńħ,Ȯ
 /42ȮľĬƟŅ, 
 
 
  

ĳŅıĪňŗȮ19ȮĩƟŅĴňŐĴĸĚĺńĬŐĨĚĶŃĭŅħȮĭŅĚėĶńŘĚŀŅě
ĨƟŀĚľƞŀįĸĮƚŀĚĔńĬĔŅĶĪņĸŅĵȮȮ 

ĳŅıĪňŗȮ20ȮĺńĝıŊĝĪňŗĕŉŘĬŒĬĔĶŃĩŅĚȮĨƟŀĚĶňĭĩŀĬ
ĔņěńħĪŇŘĚȮȮ 
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ėņŐĬŃĬņŒĬĔŅĶŏĨĶňĵĴŏĶŊŗŀĚĨňıŇĴıƢŒĬȮŴĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅŵ 
 

1. ŏĶŊŗŀĚĪňŗěŃĸĚıŇĴıƢŀŅěŏĮƦĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶȮĕƞŅĺĽŅĶȮŏĶŊŗŀĚŐĮĸȮĽŅĶŃĬƞŅĶŌƟȮĕƟŀėŇħŏľŖĬȮľĶŊŀ
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬĔňĢĺŇĪĵŅȮĽńĨĺĺŇĪĵŅȮľĶŊŀĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĺĚĔŅĶŏĔļĨĶȮĞŉŗĚĵńĚœĴƞŏėĵĨňıŇĴıƢĪňŗŒħĴŅĔƞŀĬ 

2. ĨƟĬĜĭńĭĨƟŀĚĴňŏĬŊŘŀŏĶŊŗŀĚĽĴĭŌĶĦƢŒĬĜĭńĭȮıŇĴıƢľĬƟŅŏħňĵĺĭĬĔĶŃħŅļıŇĴıƢĽńŘĬȮ&A2'ȮėĺĶĴňėĺŅĴĵŅĺœĴƞŏĔŇĬȮ/0ȮľĬƟŅȮ
&ĶŅĵĚŅĬĔŅĶĺŇěńĵ'Ȯ4ȮľĬƟŅȮ&ĭĪėĺŅĴ'ȮŐĸŃȮ0ȮľĬƟŅȮ&ĽŅĶŃĬƞŅĶŌƟ' 

3. ŏĶŊŗŀĚĪňŗĶŅĵĚŅĬĔŅĶĺŇěńĵěŃĴňľńĺĕƟŀŏĶňĵĚĨŅĴĸņħńĭȮħńĚĬňŘ 
3.1  ȮĝŊŗŀŏĶŊŗŀĚȮĪńŘĚĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļ 
3.2  ȮĝŊŗŀȮŐĸŃĪňŗŀĵŌƞįŌƟŏĕňĵĬȮĪńŘĚĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļ 
3.3  ȮAbstract ėĺŅĴĵŅĺœĴƞŏĔŇĬȮ3ȮŏĮŀĶƢŏĞŖĬĨƢĕŀĚŏĬŊŘŀŏĶŊŗŀĚȮŒľƟĶŃĭŋȮŴIcwumpbqŵȮĪƟŅĵȮAbstract 
3.4  ȮĭĪėńħĵƞŀȮėĺŅĴĵŅĺœĴƞŏĔŇĬȮ3ȮŏĮŀĶƢŏĞŖĬĨƢĕŀĚŏĬŊŘŀŏĶŊŗŀĚȮŒľƟĶŃĭŋȮŴėņľĸńĔŵȮĪƟŅĵȮĭĪėńħĵƞŀ 
3.5  ȮėņĬņȮŐĽħĚėĺŅĴĽņėńĠĕŀĚĮƤĠľŅȮĔŅĶĨĶĺěŏŀĔĽŅĶȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵ 
3.6  ȮŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶȮėĺĶŏĕňĵĬŒľƟĔĶŃĝńĭȮŐĸŃŏĮƦĬĸņħńĭĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬȮœĴƞĨƟŀĚŐĭƞĚŏĮƦĬĕƟŀ 
3.7  ȮįĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢȮȮ 

 ȮįĸĔŅĶĪħĸŀĚȮĭĶĶĵŅĵĽĶŋĮįĸĪňŗœħƟěŅĔĔŅĶĺŇěńĵ-ĪħĸŀĚŀĵƞŅĚĔĶŃĝńĭȮľĸňĔŏĸňŗĵĚĔŅĶĞŘņĞƟŀĬĔńĭĕƟŀėĺŅĴ
ŒĬĨŅĶŅĚľĶŊŀĶŌĮĮĶŃĔŀĭȮ&ĩƟŅĴň'ȮĨŅĶŅĚľĶŊŀĶŌĮĮĶŃĔŀĭŒľƟŒĝƟĳŅļŅŀńĚĔķļĪńŘĚľĴħ 

Ȯ ĺŇěŅĶĦƢȮėĺĶĮĶŃĔŀĭħƟĺĵľĸńĔĔŅĶĪňŗŀŀĔĴŅěŅĔĔŅĶĺŇěńĵȮŏĮĶňĵĭŏĪňĵĭĔńĭįĸĔŅĶĺŇěńĵŐĸŃĔŅĶ
ĨňėĺŅĴľĴŅĵĕŀĚįŌƟŀŊŗĬȮĮƤĠľŅľĶŊŀĕƟŀőĨƟŐĵƟĚŒĬĽŅĶŃĽņėńĠȮĕƟŀŏĽĬŀŐĬŃŏıŊŗŀĔŅĶĺŇěńĵŒĬŀĬŅėĨȮŐĸŃŐĬĺĪŅĚĪňŗěŃ
ĬņœĮŒĝƟĮĶŃőĵĝĬƢ 

3.8  ȮĽĶŋĮįĸĔŅĶĪħĸŀĚ-ĽĶŋĮįĸĔŅĶĪħĸŀĚŐĸŃėņŐĬŃĬņȮœĴƞėĺĶĞŘņĞƟŀĬĔńĭįĸĔŅĶĻŉĔļŅȮŐĨƞĽĶŋĮŒľƟȮ
ĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢȮėņŐĬŃĬņȮŀŅěŐĵĔľńĺĕƟŀŒľĴƞœħƟŏıŊŗŀėĺŅĴĔĶŃĝńĭ 

1,7Ȯ ȮėņĕŀĭėŋĦȮ&ĩƟŅĴň'ȮĽņľĶńĭįŌƟĝƞĺĵŏľĸŊŀĚŅĬĺŇěńĵȮŐĨƞĴŇœħƟŏĮƦĬįŌƟĶƞĺĴĚŅĬĺŇěńĵ 
3.10 ŏŀĔĽŅĶŀƟŅĚŀŇĚȮŏĕňĵĬĨŅĴĶŌĮŐĭĭŒĬĕƟŀȮ6 

4. ĔŅĶŏĕňĵĬėĺĶŒĝƟĳŅļŅĪňŗĚƞŅĵĨƞŀĔŅĶŏĕƟŅŒěĕŀĚĭŋėėĸĪńŗĺœĮȮľĸňĔŏĸňŗĵĚĔŅĶŒĝƟĻńıĪƢĪňŗŏĕƟŅŒěĵŅĔȮľĶŊŀĔŅĶŏĕňĵĬĻńıĪƢȮ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻĪňŗœĴƞěņŏĮƦĬȮŐĸŃŒĝƟĺĶĶėĨŀĬŒľƟĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
 ĔŅĶŏĕňĵĬĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮŒľƟŏĕňĵĬȮħńĚĬňŘȮ 
 - ĝŊŗŀĽŅĴńĠĳŅļŅœĪĵȮ&ĝŊŗŀĽŅĴńĠĳŅļŅŀńĚĔķļ' ĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮľĶŊŀȮĝŊŗŀĽŅĴńĠĳŅļŅœĪĵȮĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢ 
ĨńĺŀĵƞŅĚ ŏĝƞĬȮ 
  ŏıĸňŘĵŀƞŀĬİƚŅĵȮ&cotton aphid) Aphis gossypii Glover ľĶŊŀȮŏıĸňŘĵŀƞŀĬİƚŅĵȮAphis gossypii Glover 
  ľĶŊŀȮŏıĸňŘĵŀƞŀĬİƚŅĵȮ&cotton aphid) Aphis gossypii Glover &Hemiptera: Aphididae'  
 - ĝŊŗŀĽŅĴńĠĳŅļŅŀńĚĔķļ*ȮĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮĨńĺŀĵƞŅĚȮŏĝƞĬ 
  cotton aphid*ȮAphis gossypii GloverȮľĶŊŀȮ 
  cotton aphid*ȮAphis gossypii GloverȮ&Hemiptera: Aphididae' 
 - ľŅĔĴňĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢľĸŅĵĝĬŇħŏĕňĵĬĨƞŀĔńĬŒĬŏĬŊŘŀľŅĳŅļŅœĪĵȮŒľƟŏĺƟĬĺĶĶėŐĸŃĨŅĴħƟĺĵĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢĝĬŇħ
ĩńħœĮȮĨńĺŀĵƞŅĚȮŏĝƞĬȮ 
  ŏıĸňŘĵŀƞŀĬİƚŅĵȮAphis gossypii GloverȮľĬŀĬĔĶŃĪŌƟįńĔȮȮSpodoptera lituraȮ&Fabricius)ȮŏıĸňŘĵœĲıĶŇĔȮ
Scirtothrips dorsalis HoodȮŐĸŃľĬŀĬĔĶŃĪŌƟĕƟŅĺőıħĸŅĵěŋħȮSpodoptera frugiperda J.E. SmithȮ 

5. ĔŅĶŀƟŅĚŀŇĚŒĬŏĬŊŘŀŏĶŊŗŀĚŒľƟŒĝƟĶŃĭĭȮĝŊŗŀ+ĮƖȮĨńĺŀĵƞŅĚŏĝƞĬȮŏĔĶňĵĚœĔĶŐĸŃĻĶŋĨȮ&2549) ĶŅĵĚŅĬĺƞŅ,,,,,ľĶŊŀ,,,,,,,&ŏĔĶňĵĚ
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ĪŅĚħƟŅĬĔňĢĺŇĪĵŅȮĽńĨĺĺŇĪĵŅȮľĶŊŀĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĺĚĔŅĶŏĔļĨĶ 
 1,ȮĽŅĶŃĬƞŅĶŌƟȮŏĮƦĬŏĶŊŗŀĚŐĮĸȮĕƞŅĺĽŅĶĪňŗĽņėńĠȮĕƟŀėŇħŏľŖĬȮľĶŊŀĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬĔňĢĺŇĪĵŅȮĽńĨĺĺŇĪĵŅȮ
ľĶŊŀĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĺĚĔŅĶŏĔļĨĶ 
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