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ėŜŅĮĶŅĶĳ 
 
 ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮŏĮƦĬŐľĸƞĚŏĔŖĭĶĺĭĶĺĴěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĪňŗĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĝĬŇħŐĸŃĽŅĵıńĬīŋƢěŜŅĬĺĬĴŅĔȮ ĴňĔŅĶĻŉĔļŅĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĨŅĴĳŅĶĔŇěőħĵĬńĔĺŇěńĵ
ĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬȮ œħƟŐĔƞȮ ěŋĸŇĬĪĶňĵƢħŇĬȮ Ȯ ěŋĸŇĬĪĶňĵƢĵƞŀĵĽĸŅĵȮ Ȯ ěŋĸŇĬĪĶňĵƢĔŜŅěńħĻńĨĶŌıŊĝȮȮ
ěŋĸŇĬĪĶňĵƢĽŅŏľĨŋőĶėıŊĝȮȮěŋĸŇĬĪĶňĵƢľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮȮěŋĸŇĬĪĶňĵƢĽŜŅľĶńĭŒĝƟŒĬŀŋĨĽŅľĔĶĶĴȮȮŐĸŃĽŅĵ
ıńĬīŋƢŏľŖħȮ ȮŏĮƦĬĻŌĬĵƢĔĸŅĚėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢŐĨƞĸŃĝĬŇħŐĸŃĽŅĵıńĬīŋƢĞŉŗĚĬńĭŏĮƦĬ
ĪĶńıĵŅĔĶĝňĺĳŅıĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻœĪĵŏĮƦĬŀĵƞŅĚĵŇŗĚ  ĦȮĮƤěěŋĭńĬȮĴňėĺŅĴıĶƟŀĴ
ħƟŅĬěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶŒĬĪŋĔĴŇĨŇĕŀĚĔŅĶĻŉĔļŅėƟĬėĺƟŅȮ ĺŇěńĵȮ ĴňĭŋėĸŅĔĶŏĜıŅŃĽŅĕŅĺŇĝŅȮ Ȯ ŀĚėƢ
ėĺŅĴĶŌƟȮȮŏĪėőĬőĸĵňȮȮĔĶŃĭĺĬĔŅĶĪħĽŀĭŒĬĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶěĬĩŉĚĳŅėĽĬŅĴȮŐĸŃěŋĸŇĬĪĶňĵƢĭŅĚ
ĝĬŇħĽŅĴŅĶĩĩƞŅĵĪŀħĽŌƞĳŅėĔŅĶŏĔļĨĶŐĸŃĳŅėŏŀĔĝĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮěŉĚ
ĴňĻńĔĵĳŅıĪňŗěŃŏĮƦĬįŌƟĬŜŅŒĬħƟŅĬěŋĸŇĬĪĶňĵƢĨŅĴĭĪĭŅĪŐĸŃĳŅĶĔŇěȮȮȮȮ 

ŀĵƞŅĚœĶĔŖĨŅĴȮ ěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚĔŅĶŏĔļĨĶĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚĝĬŇħŐĸŃĽŅĵıńĬīŋƢȮ
ħńĚĬńŘĬȮĔŅĶıĵŅĵŅĴėƟĬľŅȮŏĔŖĭĶĺĭĶĺĴěŋĸŇĬĪĶňĵƢĝĬŇħŐĸŃĽŅĵıńĬīŋƢŒľĴƞŒĬĮĶŃŏĪĻœĪĵȮȮŏıŊŗŀĬŜŅĴŅĺŇěńĵ
ŐĸŃıńĥĬŅœĮĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĵńĚėĚŏĮƦĬĳŅĶĔŇěĕŀĚĬńĔĺŇěńĵȮ Ȯ ŀńĬĬŜŅœĮĽŌƞĔŅĶıńĥĬŅ
ĮĶŃŏĪĻĨƞŀœĮ 
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ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ 
 

 ĚŅĬĺŇěńĵĳŅĵŒĨƟőėĶĚĔŅĶ ĔŅĶŀĬŋĶńĔļƢěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ œħƟĶńĭ
ėĺŅĴĶƞĺĴĴŊŀěŅĔėĦŃĬńĔĺŇěńĵȮȮħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏĮƦĬĶŃĵŃŏĺĸŅȮ1ȮĮƖȮ&ĮƖȮ0337-034/'Ȯőħĵ
œħƟĶńĭĔŅĶıŇěŅĶĦŅŐĸŃĽĬńĭĽĬŋĬŒľƟħŜŅŏĬŇĬĚŅĬěŅĔĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ ŐĸŃĽŜŅĬńĔėĦŃĔĶĶĴĔŅĶĺŇěńĵ
ŐľƞĚĝŅĨŇȮěŉĚĕŀĕŀĭėŋĦĴŅȮĦȮĪňŗĬňŘȮȮįĸĕŀĚĚŅĬŏĮƦĬŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗĽŅĴŅĶĩĬŜŅœĮĨƞŀĵŀħĽŌƞĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŐĸŃĕĵŅĵįĸĽŌƞŏĔļĨĶĔĶĨƞŀœĮ 
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ĭĪĬŜŅ 
 

ěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚĝĬŇħŐĸŃĽŅĵıńĬīŋƢěŜŅĬĺĬĴŅĔȮŒĬĶŃĭĭĬŇŏĺĻ
ŏĔļĨĶȮĽŅĴŅĶĩŐĭƞĚœħƟľĸŅĵĔĸŋƞĴĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵĨƞŅĚŕȮ œħƟŐĔƞȮ ĪňŗŀĵŌƞŀŅĻńĵȮ ŐľĸƞĚŀŅľŅĶȮȮ
ĽĳŅıŐĺħĸƟŀĴȮŀŋĦľĳŌĴŇȮŐĸŃėĺŅĴĝŊŘĬȮĪňŗĴňįĸĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨȮĔŅĶŒĝƟŀŅľŅĶȮŐĸŃėĺŅĴŀĵŌƞĶŀħŒĬ
ĽĳŅıīĶĶĴĝŅĨŇĬńŘĬŕȮ őħĵěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĴňĪńŘĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŐĸŃŏĮƦĬőĪļĨƞŀħŇĬŐĸŃıŊĝĪňŗ
ĮĸŌĔŒĬĶŃĭĭĬŇŏĺĻ  ĞŉŗĚĬńĔĺŇěńĵœħƟıĵŅĵŅĴŏĔŖĭĶĺĭĶĺĴŐĸŃěŜŅŐĬĔěŋĸŇĬĪĶňĵƢěŅĔĽĳŅıŐĺħĸƟŀĴĨƞŅĚŕȮ
ĬŜŅĴŅĻŉĔļŅĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĔŅĶĬŜŅěŋĸŇĬĪĶňĵƢœĮŒĝƟĮĶŃőĵĝĬƢŒĬħƟŅĬĨƞŅĚŕȮ Ȯ ĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬ
ĔĸŋƞĴȮœħƟŐĔƞ ěŋĸŇĬĪĶňĵƢėĺĭėŋĴĻńĨĶŌıŊĝ ěŋĸŇĬĪĶňĵƢĵƞŀĵĽĸŅĵ ȮěŋĸŇĬĪĶňĵƢħŇĬ ȮěŋĸŇĬĪĶňĵƢŀŅľŅĶ ȮěŋĸŇĬĪĶňĵƢ
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ŐĸŃěŋĸŇĬĪĶňĵƢĽŅŏľĨŋőĶėıŊĝȮȮ 

ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮŏĮƦĬľĬƞĺĵĚŅĬĺŇěńĵıńĥĬŅħƟŅĬěŋĸŇĬĪĶňĵƢĨńŘĚŐĨƞĔŅĶŏĔŖĭĶĺĭĶĺĴȮěńħěŜŅŐĬĔȮ
ŐĸŃŏĔŖĭĶńĔļŅŒľƟėĚėĺŅĴĴňĝňĺŇĨȮ ĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŏıŊŗŀŏıŇŗĴĮĶŇĴŅĦȮ ŐĸŃĔŅĶőėĸĬĵňĬĪňŗėĺĭėŋĴ
ĔŅĶįĸŇĨŏŀŖĬœĞĴƢĨƞŅĚŕ ŏıŊŗŀıńĥĬŅœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ ŏĝƞĬȮ ŐĭėĪňŏĶňĵœĶ
őĞŏĭňĵĴĨĶŉĚœĬőĨĶŏěĬȮȮŐĭėĪňŏĶňĵĭŅĞŇĸńĽĵƞŀĵĽĸŅĵŏĞĸĸŌőĸĽȮȮŐĭėĪňŏĶňĵĭňĪňĔŜŅěńħŐĴĸĚȮȮœĽƟŏħŊŀĬİŀĵ
ĔŜŅěńħŐĴĸĚȮŐĸŃĶŅĔŜŅěńħŐĴĸĚȮȮŏĮƦĬĨƟĬȮȮőħĵěŋĸŇĬĪĶňĵƢĭŅĚĝĬŇħĴňĔŅĶįĸŇĨĕĵŅĵŐĸŃĩƞŅĵĪŀħœĮĽŌƞĳŅė
ĔŅĶŏĔļĨĶĴŅĔĔĺƞŅȮ1.ȮĮƖȮĞŉŗĚĴňĔŅĶŒĝƟĔńĬŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮȮȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮěŋĸŇĬĪĶňĵƢőħĵŏĜıŅŃĔĸŋƞĴĪňŗ
ĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĵńĚĴňĕƟŀěŜŅĔńħĕŀĚėĺŅĴŐĕŖĚŐĶĚŐĸŃĻńĔĵĳŅıŒĬĔŅĶĬŜŅœĮŒĝƟȮ ŏĬŊŗŀĚěŅĔĔŅĶĬŜŅĕŉŘĬĴŅ
ěŅĔīĶĶĴĝŅĨŇŐĸŃŏĸňŘĵĚŏĝŊŘŀĨƞŀŏĬŊŗŀĚŒĬĽĳŅıľƟŀĚĮĢŇĭńĨŇĔŅĶĶŃĵŃŏĺĸŅľĬŉŗĚȮěŃĴňįĸĪŜŅŒľƟĮĶŃĽŇĪīŇĳŅı
ĕŀĚěŋĸŇĬĪĶňĵƢĸħĸĚľĶŊŀĨŅĵœĮȮȮȮħńĚĬńŘĬȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃŀĬŋĶńĔļƢěŋĸŇĬĪĶňĵƢĔĸŋƞĴĪňŗĴňĮĶŃőĵĝĬƢȮěŉĚ
ėĺĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶĻŉĔļŅŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔȮŐĸŃėńħŏĸŊŀĔĝĬŇħ-ĽŅĵıńĬīŋƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮŏıŊŗŀ
ŀĬŋĶńĔļƢěŋĸŇĬĪĶňĵƢĪňŗĴňĻńĔĵĳŅıĨŅĴėĺŅĴĨƟŀĚĔŅĶŒĝƟľĶŊŀœħƟěŋĸŇĬĪĶňĵƢĽŅĵıńĬīŋƢŒľĴƞŕȮ ĪňŗĴňĻńĔĵĳŅı-
ĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅĽŅĵıńĬīŋƢŏħŇĴȮ Ȯ ŀńĬěŃŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢěŅĔėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ  ŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĪŅĚĔŅĶŏĔļĨĶœħƟěĶŇĚȮȮȮȮȮĬŀĔěŅĔĬńŘĬȮėĺĶŒľƟ
ėĺŅĴĽŜŅėńĠĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗĴňŀĵŌƞĴŅĔĔĺƞŅȮ /.*...Ȯ œŀőĞŏĸĪ-ĝĬŇħ-ĽŅĵıńĬīŋƢĕŀĚĔĶĴ
ĺŇĝŅĔŅĶŏĔļĨĶȮ ľĶŊŀĪňŗœħƟěŅĔĔŅĶŏĔŖĭĶĺĭĶĺĴŒľĴƞȮ ŒľƟŏĮƦĬĶŃĭĭĪňŗĽŅĴŅĶĩĽŊĭėƟĬĶŅĵĸŃŏŀňĵħĕŀĚĨńĺ
ŏĝŊŘŀœħƟŀĵƞŅĚĶĺħŏĶŖĺȮĴňŐľĸƞĚěńħŏĔŖĭĶńĔļŅŒľƟėĚėĺŅĴĴňĝňĺŇĨȮĶĺĴĪńŘĚĶŅĵĝŊŗŀĬńĔĺŇěńĵįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃ
ĝĬŇħ-ĽŅĵıńĬīŋƢěŋĸŇĬĪĶňĵƢȮŏıŊŗŀŒľƟŏĕƟŅĩŉĚœħƟĚƞŅĵȮĽŅĴŅĶĩĭĶŇĔŅĶĕƟŀĴŌĸȮĔŅĶĕŀŀĬŋĠŅĨŒĝƟěŋĸŇĬĪĶňĵƢȮŐĸŃ
ĩƞŅĵĪŀħŏĪėőĬőĸĵňĨƞŅĚŕȮ ŐĔƞįŌƟĽĬŒěȮ őħĵŏĮƦĬěŋħŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĬńĔĺŇěńĵĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃ
ħƟŅĬœĮĽŌƞĬńĔĺŇěńĵȮĬŇĽŇĨ-ĬńĔĻŉĔļŅȮŐĸŃŏĔļĨĶĔĶȮįŌƟĨƟŀĚĔŅĶĨƞŀĵŀħľĶŊŀŒĝƟĮĶŃőĵĝĬƢȮŐĸŃŏĝŊŗŀĴőĵĚĔńĭ
ģŅĬĕƟŀĴŌĸĕŀĚľĬƞĺĵĚŅĬŀŊŗĬŕȮ Ȯ ŏĮƦĬŏėĶŊŀĕƞŅĵģŅĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĕŀĚĮĶŃŏĪĻœĪĵŀĵƞŅĚŏĮƦĬĶŃĭĭ
ĽŅĴŅĶĩĽŊĭėƟĬœħƟĽŃħĺĔȮ ŐĸŃĶĺħŏĶŖĺŏıŊŗŀŒľƟĮĶŃŏĪĻœĪĵŏĮƦĬįŌƟĬŜŅŒĬĔĸŋƞĴŀŅŏĞňĵĬħƟŅĬěŋĸŇĬĪĶňĵƢĪŅĚ
ĔŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňŒĬĪŋĔŕȮħƟŅĬȮĽŅĴŅĶĩĬŜŅœĮĕĵŅĵįĸȮŐĸŃ-ľĶŊŀĬŜŅěŋĸŇĬĪĶňĵƢľĸŅĔľĸŅĵĝĬŇħ-
ĽŅĵıńĬīŋƢĪňŗĴňĻńĔĵĳŅıœĮĺŇěńĵıńĥĬŅĨŅĴĶŃĭĭĔŅĶěńħĔŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨƞŀœĮ 
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őėĶĚĔŅĶĺŇěńĵĴňĺŇīňħŜŅŏĬŇĬĔŅĶĨńŘĚŐĨƞȮ ĔŅĶŏĔŖĭĶĺĭĶĺĴěŋĸŇĬĪĶňĵƢėĺĭėŋĴĻńĨĶŌıŊĝĽŅĵıńĬīŋƢŒľĴƞŕȮ
œħƟŐĔƞȮĶŅĮĢŇĮƤĔļƢėĺĭėŋĴŏĝŊŘŀĽŅŏľĨŋőĶėĶŅĔĮĴȮȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮŐĭėĪňŏĶňĵĭňĪňėĺĭėŋĴŐĴĸĚ
ĨŅĴŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵĪŋĔĳŅėĕŀĚĮĶŃŏĪĻȮȮĬŜŅĴŅěŜŅŐĬĔĽĔŋĸ-ĝĬŇħȮȮĶĺĴĪńŘĚĴňĔŅĶĮĶŃŏĴŇĬėŋĦėƞŅĕŀĚ
ěŋĸŇĬĪĶňĵƢĔĸŋƞĴħńĚĔĸƞŅĺȮŐĸŃĪħĽŀĭėńħŏĸŊŀĔĪňŗĴňĻńĔĵĳŅıĽŌĚȮŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶĪńŘĚŒĬ
ŏĝŇĚŀĬŋĶńĔļƢŐĸŃ-ľĶŊŀŏĝŇĚıŅĦŇĝĵƢȮȮȮŐĸŃĪŜŅĔŅĶŏĔŖĭĶńĔļŅěŋĸŇĬĪĶňĵƢŒľƟėĚėĺŅĴĴňĝňĺŇĨŐĸŃėŋĦĽĴĭńĨŇŒĬ
ŐĨƞĸŃœŀőĞŏĸĪĽŜŅľĶńĭĔŅĶıńĥĬŅĨƞŀĵŀħœĮŒĝƟĮĶŃőĵĝĬƢȮȮȮȮȮőħĵėĶŀĭėĸŋĴĩŉĚĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ
ĶŅĵĸŃŏŀňĵħĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶȮȮœħƟŐĔƞȮȮȮěŋĸŇĬĪĶňĵƢėĺĭėŋĴĻńĨĶŌıŊĝȮěŋĸŇĬĪĶňĵƢ
ĵƞŀĵĽĸŅĵȮěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮěŋĸŇĬĪĶňĵƢħƟŅĬŀŅľŅĶȮŐĸŃŀŊŗĬŕȮĕŀĚĔĶĴĺŇĝŅĔŅĶ
ŏĔļĨĶȮȮŏıŊŗŀĔŅĶĭĶŇĔŅĶŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮĽŜŅľĶńĭĔŅĶıńĥĬŅĨƞŀĵŀħœĮŒĝƟĮĶŃőĵĝĬƢȮȮıĶƟŀĴěńħĪŜŅ
ģŅĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶĪńŘĚĽŅĵıńĬīŋƢŏħŇĴŐĸŃĽŅĵıńĬīŋƢŒľĴƞȮĽŜŅľĶńĭĔŅĶĽŊĭėƟĬ
ŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚȮȮĨĸŀħěĬŏĮƦĬŐľĸƞĚŒľƟėĺŅĴĶŌƟħƟŅĬěŋĸŇĬĪĶňĵƢĔńĭŏĔļĨĶĔĶȮĬńĔĺŇěńĵȮĳŅėŏŀĔĝĬȮ
ŐĸŃįŌƟĽĬŒěȮœħƟŏĕƟŅĩŉĚěŋĸŇĬĪĶňĵƢŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨŐĸŃŒĝƟœħƟĽŃħĺĔȮĶĺħŏĶŖĺĵŇŗĚĕŉŘĬ 

 
 

ĭĪėńħĵƞŀ 
 
 ěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚĝĬŇħŐĸŃĽŅĵıńĬīŋƢěŜŅĬĺĬĴŅĔȮĴňĪńŘĚĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢŐĸŃŏĮƦĬőĪļĨƞŀĽĳŅıŐĺħĸƟŀĴŐĸŃĔŅĶŏĔļĨĶŒĬĶŃĭĭĬŇŏĺĻ  ĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ
ěŅĔěŋĸŇĬĪĶňĵƢȮěŉĚĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŏĔŖĭĶĺĭĶĺĴȮěńħěŜŅŐĬĔȮėńħŏĸŊŀĔȮŏĔŖĭĶńĔļŅŒľƟėĚėĺŅĴĴňĝňĺŇĨȮŐĸŃ
ĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶŏĪňĵĴŏıŊŗŀĔŅĶĬŜŅœĮŒĝƟœħƟěĶŇĚȮ œħƟŐĔƞȮ ĶŅĮĢŇĮƤĔļƢėĺĭėŋĴőĶėıŊĝȮȮ
œĽƟŏħŊŀĬİŀĵŐĸŃŐĭėĪňŏĶňĵĭňĪňĔŜŅěńħŐĴĸĚȮıńĥĬŅœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ  
ĽŅĴŅĶĩŏĔŖĭĶĺĭĶĺĴŐĸŃėńħŏĸŊŀĔœħƟȮ/'ȮĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp.ȮĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶŏĕƟŅ
ĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮ 5.,.3% ŏĴŊŗŀĬŜŅĴŅŏıŇŗĴĕĵŅĵŒĬŏĴĸŖħīńĠıŊĝıĭĺƞŅȮŏěĶŇĠœħƟħňŒĬ
ŏĴĸŖħĕƟŅĺĲƙŅĚœħƟěŜŅĬĺĬĽĮŀĶƢĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ9.08×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ėĺĭėŋĴőĶėĶŅĔĮĴıĶŇĔȮőħĵĝƞĺĵĸħĔŅĶŏĔŇħĮĴœħƟȮ3.-53Ȯ%ȮŏĴŊŗŀŒĽƞĶŅȮPaecilomyces sp.Ȯ0-2ȮėĶńŘĚȮȮ
0'ȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮŐĵĔœħƟȮ20ȮœŀőĞŏĸĪȮŐĸŃĔŜŅľĬħĶľńĽŏĮƦĬŀńĔļĶĵƞŀĝŊŗŀěńĚľĺńħȮěŜŅŐĬĔĝĬŇħ
ŏĮƦĬȮSteinernema siamkayai  őħĵĺŇīň cross mating ĬŜŅĴŅŏĔŖĭĶńĔļŅŒĬĽŅĶŀŋƟĴėĺŅĴĝŊŘĬĪňŗŀŋĦľĳŌĴŇȮ
03Ȯ ŀĚĻŅŏĞĸŏĞňĵĽȮěŅĔĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ ėńħŏĸŊŀĔœħƟȮ
SteinernemaȮȮsp. KP, KB, RE ŐĸŃȮUB isolateȮĽŅĴŅĶĩŏėĸŊŗŀĬĪňŗŏĕƟŅľŅŐĴĸĚŏľĵŊŗŀĸƞŀœħƟĶĺħŏĶŖĺ
ĪňŗĽŋħȮȮŐĸŃĴňĻńĔĵĳŅıŒĬĔŅĶęƞŅŐĴĸĚŒĬĔĸŋƞĴľĬŀĬįňŏĽŊŘŀȮŐĸŃĔĸŋƞĴľĬŀĬħƟĺĚȮœħƟȮ16-/..Ȯ%  ŐĸŃ
ıĭĺƞŅœĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪȮCM, PL, PB, NP, CN, KB, UT, AT, RB, KK, UB,ȮSK, RE, PR, BR, RJ 
ŐĸŃȮCB ŏıŅŃĕĵŅĵŒĬŀŅľŅĶĽŌĨĶœĕƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅŒĬŀńĨĶŅĽƞĺĬȮ4 : 2 : 4  ŒľƟįĸįĸŇĨȮ5,7ȮȮ6,0ȮȮ
7,0ȮȮ//,0ȮȮ5,4ȮȮ/.,6ȮȮ/0,6ȮȮ/1,0ȮȮ/1,6ȮȮ/3,3ȮȮ6,0ȮȮ//,6ȮȮ/5,0ȮȮ3,6ȮȮ/.,3ȮȮ7,0ȮŐĸŃȮ5,5ȮĸƟŅĬĨńĺ
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ĨƞŀŀŅľŅĶȮ 0.Ȯ ĔĶńĴȮĨŅĴĸŜŅħńĭȮ Ȯ3) ŐĭėĪňŏĶňĵĭňĪňȮ ŐĵĔőħĵŒĝƟŏĪėĬŇėĝňĺőĴŏĸĔŋĸœħƟȮBacillus 
thuringiensis ěŜŅĬĺĬȮ1.ȮœŀőĞŏĸĪȮȮĨĶĺěĽŀĭħƟĺĵŏĪėĬŇėȮSDS PAGE őħĵŒĝƟȮNuPAGE 2-/0#Ȯ
Bis-Tris GelȮıĭĺƞŅĴňĔŅĶĽĶƟŅĚįĸŉĔőĮĶĨňĬĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸŒĬĝƞĺĚȮ03-26ȮĔŇőĸħŅĸĨńĬȮȮŏĴŊŗŀĬŜŅĴŅ
ĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶęƞŅľĬŀĬŏěŅŃĽĴŀİƚŅĵıĭĺƞŅĪňŗĶŃħńĭėĺŅĴŏĕƟĴĕƟĬȮ108  ĴňįĸĪŜŅŒľƟľĬŀĬ
ŏěŅŃĽĴŀİƚŅĵĨŅĵŏĜĸňŗĵȮ100Ȯ% ĪňŗŏĺĸŅȮ50ȮĝńŗĺőĴĚȮĔŅĶŏĔŖĭĶńĔļŅŐĭėĪňŏĶňĵĭňĪňȮĪňŗŀŋĦľĳŌĴŇȮ4  -20  
ŐĸŃ -80ȮŀĚĻŅŏĞĸŏĞňĵĽ ıĭĺƞŅĮĶŃĽŇĪīŇĳŅıĸħĸĚĨńŘĚŐĨƞĶŃĵŃŏĺĸŅȮ1ȮŏħŊŀĬȮȮ 

ĔŅĶěńħĪŜŅģŅĬĕƟŀĴŌĸħƟŅĬěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶȮőħĵĽĶƟŅĚŏĮƦĬ webpageȮŐĸŃĬŜŅŏĕƟŅĕƟŀĴŌĸȮ
ĪħĽŀĭĔŅĶŒĝƟĚŅĬȮŐĸŃŏĮƕħŒĝƟĚŅĬěĶŇĚȮȮŒĬĝŊŗŀȮmicroorganism.expertdoa.com ĮĶŃĔŀĭħƟĺĵ
ĮĶŃĔŀĭħƟĺĵŏĺŖĭŏıěĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠȮĕƟŀĴŌĸĬńĔĺŇěńĵȮŐĸŃĔŅĶĬŜŅœĮŒĝƟ
ĮĶŃőĵĝĬƢȮĶĺĴĩŉĚěŋĸŇĬĪĶňĵƢĪŅĚħƟŅĬőĶėıŊĝŐĸŃĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėœħƟėĶĭĪŋĔĴŇĨŇȮ ȮĽŅĴŅĶĩŏĕƟŅĩŉĚ
ĕƟŀĴŌĸĔŇěĔĶĶĴĨƞŅĚŕȮ Link ĽŌƞȮSocial media ȮįŌƟŒĝƟĽŅĴŅĶĩħŅĺĬƢőľĸħŏŀĔĽŅĶœĮŒĝƟĚŅĬœħƟȮȮȮȮŐĸŃ
ŏĕƟŅĩŉĚœħƟŀĵƞŅĚĶĺħŏĶŖĺŒĬĶŃĭĭŀŇĬŏĪŀĶƢŏĬŖĨĪňŗŏįĵŐıĶƞĪŅĚȮwebsite  ĶĺĴĪńŘĚĬńĔĺŇěńĵ-ŏĔļĨĶĔĶ-įŌƟĽĬŒěȮ
ĬŜŅŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňħƟŅĬěŋĸŇĬĪĶňĵƢŐĸŃįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢœĮĨƞŀĵŀħŒĝƟ
ĮĶŃőĵĝĬƢœħƟ 

 
ABSTRACT 

 
 Agricultural microorganisms have a species and many strain.  They have 
useful and harmful to the environment and agriculture in the ecosystem.  Therefore, 
conservation and utilization of microorganisms project, the objective is to collect, 
identification, selection, maintain and microbial culture in artificial media for practical 
use.   Including, antagonistic fungi controlling plant diseases,  entomopathogenic 
nematodes and bacteria BT controlling  insect pests.  1) The antagonistic fungus 
Paecilomyces sp. which has the potential to destroy the eggs 5.,.3#Ȯof root knot 
nematodes.  It can mass rearing in sorghum seeds.  The highest number of spores is 
7,.6Ȯ× /.3Ȯspores per milliliter.   Paecilomyces sp. has effect to control the root 
disease of chili by reduce the occurrence of 50-75% disease when application 2-4 
times.  2) Entomopathogenic  nematodes can be separated by 42 isolates and the 
code is the abbreviation for the province name. Identification as Steinernema 
siamkayai by cross mating method and stored in a moisture-carrying substance at 25 
° C. Based on the assessment of potential in the laboratory, Steinernema sp. KP, KB, 
RE and UB isolate used to test kill in the caterpillar group and the grub worm group. 
It was found that all 4 isolates had the potential to kill 38-100% in 48 hours.  Mass 
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rearing in artificial media, chicken egg mixed with lard and water ratio 4: 2: 4 for 7 
days incubation.  The results showed that  CM, LP, PB, NP, CN, KB, UT, AT, RB, KK, UB, 
SK, RE, PR, BR, RJ and CB for nematode production, 7.9, 8.2, 9.2, 11.2, 7.6, 10.8, 12.8, 
13.2, 13.8, 15.5, 8.2, 11.8, 17.2, 5.8, 10.5, 9.2, and 7.7 million nematodes per 20 g of 
media, respectively.  3) Bt bacteria Isolated by using the molecular biology technique 
is Bacillus thuringiensis, 30 isolates.  The tested with SDS PAGE technique using 
NuPAGE 4-12% Bis-Tris Gel. It was found that the protein molecules with the 
molecular weight range of 25-48 kDa were generated. When tested to kill the cotton 
bollworm, it was found that at the concentration of 108, the average cotton 
bollworm were 100% at 72 hours. BT storage at a temperature of 4 -20 and -80 
degrees Celsius found that the efficiency has decreased since the period of 3 
months.  Establishing an agricultural microbial database by creating a webpage and 
importing data. Test usage and actually activated the name 
microorganism.expertdoa.com.  It consists of a web page that can present important 
microbial information.  Researcher information and utilization,  including 
microorganisms in plant diseases and preventing all diseases. It can access 
information on various activities link to social media.  Users can download 
documents to use and quickly access the internet system published on the website, 
including researchers / farmers / interested people Bring academic knowledge and 
microbial technology and microbial products to be useful. 
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ĔŅĶŏĔŖĭĶĺĭĶĺĴȮŀĬŋĶńĔļƢȮŐĸŃěŜŅŐĬĔĝĬŇħĶŅĮĢŇĮƤĔļƢėĺĭėŋĴőĶėĶŅĔĮĴ 
Culture Collection and Identification of Antagonistic Fungi  

for Controlling Root knot Disease 
 

ĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮŐĸŃȮĴńĸĸŇĔŅȮŐĔƟĺĺŇŏĻļ 
Nuchanart Tangchitsomkid and Mallika Kaewwises 

 
ėŜŅĽŜŅėńĠ (key words) :  ĔŅĶŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔĝĬŇħȮȮĶŅĮĢŇĮƤĔļƢȮȮőĶėĶŅĔĮĴ 
  culture collection, identification, antagonistic fungi,  
  root knot disease 
 
ĭĪėńħĵƞŀȮ(abstract)  
ĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔěŅĔıŊŘĬĪňŗĔŅĶĶŃĭŅħĕŀĚőĶėĶŅĔĮĴȮ œħƟŐĔƞȮ ěńĚľĺńħĭŋĶňĶńĴĵƢȮ

ĻĶňĽŃŏĔļȮ ŀŋĭĸĶŅĝīŅĬňȮĬėĶĶŅĝĽňĴŅȮ ĽŋĶŇĬĪĶƢȮ ĴľŅĽŅĶėŅĴȮ ĕŀĬŐĔƞĬȮ ĬėĶĽĺĶĶėƢȮ ĽŋıĶĶĦĭŋĶňȮ
ĬėĶĮģĴȮĶŅĝĭŋĶňȮȮĔŅĠěĬĭŋĶňȮĝńĵĬŅĪȮěńĬĪĭŋĶňȮĔŜŅŐıĚŏıĝĶȮŏĝňĵĚŒľĴƞȮŐĸŃŏĝňĵĚĶŅĵȮĶĺĴĪńŘĚĽŇŘĬȮ/5Ȯ
ěńĚľĺńħȮěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔŏĝŊŘŀĶŅőħĵĺŇīňȮSoil dilution plate methodȮŐĸŃȮSoil 
plate methodȮĽŅĴŅĶĩŐĵĔœħƟĶŅĮĢŇĮƤĔļƢœħƟȮ37ȮœŀőĞŏĸĪȮȮĔŜŅľĬħĶľńĽĨŅĴĝŊŗŀěńĚľĺńħŐĸŃěŜŅĬĺĬĪňŗ
ŐĵĔœħƟėŊŀȮBR1-BR5, SK/-SK3, UB/-UB6, KK/-KK4, NS/-NS1, SB/-SB6, NP/-NP5, RB/-RB3, 
KB/-KB4, CB/, CM/-CM1 ŐĸŃȮCR/-CR0ȮěŜŅŐĬĔœħƟĶŅȮ3ȮĽĔŋĸȮėŊŀȮTrichoderma, Penicillium, 
Aspergillus, Paecilomyces ŐĸŃȮFusarium  ŐĸŃıĭĺƞŅĶŅȮPaecilomyces ŐĸŃȮFusarium  
ĽŅĴŅĶĩĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴœħƟȮ ȮőħĵĴňėƞŅŏĜĸňŗĵĕŀĚŏĮŀĶƢŏĞŖĬĨƢĔŅĶŏĕƟŅĪŜŅĸŅĵŏĪƞŅĔńĭȮ
5.,.3ȮŐĸŃȮ/7,6.Ȯ%ȮĨŅĴĸŜŅħńĭ  ŏĴŊŗŀĪŜŅĔŅĶĪħĽŀĭĔŅĶŏĔŖĭĶńĔļŅŏĝŊŘŀĶŅȮPaecilomyces ŐĸŃȮ
Fusarium ŒĬħŇĬŀĭĬŉŗĚęƞŅŏĝŊŘŀȮĪňŗŀŋĦľĳŌĴŇȮ/.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĨĶĺěėĺŅĴĴňĝňĺŇĨĪňŗĶŃĵŃŏĺĸŅŏĔŖĭ 6Ȯ
ŏħŊŀĬȮıĭĺƞŅŏĝŊŘŀĶŅ PaecilomycesȮĵńĚĽŅĴŅĶĩŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮȮĽƞĺĬĶŅȮFusariumȮȮœĴƞ
ŏěĶŇĠŏĨŇĭőĨŒĬŏĺĸŅȮ4ȮŏħŊŀĬŏĪƞŅĔńĬ 
 

Collection of soil and root samples from the outbreak areas of root knot 
diseases, Buriram, Si Sa Ket, Ubon Ratchathani, Nakhon Ratchasima, Surin, Maha 
Sarakham, Khon Kaen, Nakhon Sawan, Suphan Buri, Nakhon Pathom, Ratchaburi, 
Kanchanaburi, Chainat, Chanthaburi, Kamphaeng Phet, Chiang Mai and Chiang Rai.  A 
total of 17 provinces in 950 samples and fungal isolation by soil dilution plate 
method and soil plate method were 59 isolates.  Set the code according to the 
province name and the number that can be separated is BR1-BR5, SK1-SK5, UB1-UB8, 
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KK1-KK6, NS1-NS3, SB1-SB8, NP1-NP7, RB1-RB5, KB1-KB6, CB1, CM1 -CM3 and CR1-CR2 
can be classified into 5 genera, namely, Trichoderma, Penicillium, Aspergillus, 
Paecilomyces andȮFusarium.  Paecilomyces and Fusarium can destroy the eggs of 
root-knot nematodes with an average of 70.05 and 19.80 %, respectively. When 
testing the storage of Paecilomyces and Fusarium in sterilized soil at 10 °C and 
checking the viability at 6 months of storage, Paecilomyces can still grow in the 
culture medium but Fusarium are not growing in the same 6 months. 
 
ĭĪĬŜŅ (Introduction) 

ěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚĝĬŇħŐĸŃĽŅĵıńĬīŋƢěŜŅĬĺĬĴŅĔȮŒĬĶŃĭĭĬŇŏĺĻ
ŏĔļĨĶȮĽŅĴŅĶĩŐĭƞĚœħƟľĸŅĵĔĸŋƞĴĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵĨƞŅĚŕȮ œħƟŐĔƞȮ ĪňŗŀĵŌƞŀŅĻńĵȮ ŐľĸƞĚŀŅľŅĶȮȮ
ĽĳŅıŐĺħĸƟŀĴȮŀŋĦľĳŌĴŇȮŐĸŃėĺŅĴĝŊŘĬȮĪňŗĴňįĸĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨȮĔŅĶŒĝƟŀŅľŅĶȮŐĸŃėĺŅĴŀĵŌƞĶŀħŒĬ
ĽĳŅıīĶĶĴĝŅĨŇĬńŘĬŕȮ őħĵěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĴňĪńŘĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŐĸŃŏĮƦĬőĪļĨƞŀħŇĬŐĸŃıŊĝĪňŗ
ĮĸŌĔŒĬĶŃĭĭĬŇŏĺĻ  ĞŉŗĚĬńĔĺŇěńĵœħƟŏĔŖĭĶĺĭĶĺĴŐĸŃěŜŅŐĬĔěŋĸŇĬĪĶňĵƢěŅĔĽĳŅıŐĺħĸƟŀĴĨƞŅĚŕȮŐĸŃĬŜŅĴŅ
ĻŉĔļŅĺŇěńĵıńĥĬŅŏıŊŗŀĬŜŅěŋĸŇĬĪĶňĵƢŏľĸƞŅĬňŘœĮŒĝƟĮĶŃőĵĝĬƢŒĬħƟŅĬĨƞŅĚŕȮŐĸŃĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮŏĮƦĬŀňĔ
ľĬŉŗĚľĬƞĺĵĚŅĬĺŇěńĵıńĥĬŅħƟŅĬěŋĸŇĬĪĶňĵƢĨńŘĚŐĨƞĔŅĶŏĔŖĭĶĺĭĶĺĴȮěńħěŜŅŐĬĔȮŐĸŃŏĔŖĭĶńĔļŅŒľƟėĚėĺŅĴĴň
ĝňĺŇĨȮĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŏıŊŗŀŏıŇŗĴĮĶŇĴŅĦȮŐĸŃĔŅĶőėĸĬĵňĬĪňŗėĺĭėŋĴĔŅĶįĸŇĨŏŀŖĬœĞĴƢĨƞŅĚŕ ŏıŊŗŀ
ıńĥĬŅœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏĝƞĬȮŐĭėĪňŏĶňĵœĶőĞŏĭňĵĴĨĶŉĚœĬőĨĶŏěĬȮȮŐĭėĪňŏĶňĵ
ĭŅĞŇĸńĽĵƞŀĵĽĸŅĵŏĞĸĸŌőĸĽȮȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮŐĸŃĶŅĔŜŅěńħŐĴĸĚȮȮŏĮƦĬĨƟĬȮȮőħĵěŋĸŇĬĪĶňĵƢĭŅĚ
ĝĬŇħĴňĔŅĶįĸŇĨĕĵŅĵŐĸŃĩƞŅĵĪŀħœĮĽŌƞĳŅėĔŅĶŏĔļĨĶĴŅĔĔĺƞŅȮ 1.ȮĮƖȮ ĞŉŗĚĴňĔŅĶŒĝƟĔńĬŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮȮȮ
ŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮ ěŋĸŇĬĪĶňĵƢőħĵŏĜıŅŃĔĸŋƞĴĪňŗĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĵńĚĴňĕƟŀěŜŅĔńħĕŀĚėĺŅĴŐĕŖĚŐĶĚŐĸŃ
ėŋĦĽĴĭńĨŇĕŀĚĔŅĶĬŜŅŏĮƦĬŒĝƟĮĶŃőĵĝĬƢȮ ŏĬŊŗŀĚěŅĔĔŅĶĬŜŅĕŉŘĬĴŅěŅĔīĶĶĴĝŅĨŇŐĸŃŏĸňŘĵĚŏĝŊŘŀĨƞŀŏĬŊŗŀĚŒĬ
ĽĳŅıľƟŀĚĮĢŇĭńĨŇĔŅĶĶŃĵŃŏĺĸŅľĬŉŗĚȮěŃĴňįĸĪŜŅŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚěŋĸŇĬĪĶňĵƢĸħĸĚľĶŊŀĨŅĵœĮȮȮȮ 

ĴňĔŅĶĻŉĔļŅĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢŐĸŃĽŇŗĚĴňĝňĺŇĨŀŊŗĬŕȮŒĬĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĴŅĔĔĺƞŅȮ3..Ȯ
ŏĶŊŗŀĚȮ&Kerry, /765'ȮŏĮƦĬŏĶŊŗŀĚŏĝŊŘŀĶŅŒĝƟĔńĭħńĔľĶŊŀľƞĺĚħńĔȮ35Ȯ#ȮŏĝŊŘŀĶŅĪňŗŏĮƦĬȮendoparasite /7Ȯ#ȮȮ
ŐĭėĪňŏĶňĵȮ3Ȯ#ȮȮőĮĶőĨĞńĺȮ1Ȯ#ȮȮȮĶŇŏėŖĪŏĞňĵ 0Ȯ#ȮȮȮĪŅĶƢħŇŏĔŖħȮ</Ȯ#ȮȮœĺĶńĽ </Ȯ#ȮȮȮœĽƟŏħŊŀĬİŀĵȮ5Ȯ#ȮȮ
œĶĨƞŅĚŕȮ0Ȯ#ȮȮőėŏĸŖĴőĭĸŅ /Ȯ#ȮȮŏŀŖĬœėĪŇħȮ< /Ȯ#ȮȮĪŌŏĭĸĸŅŏĶňĵĸȮ < /Ȯ#ȮŐĴĸĚĝĬŇħŀŊŗĬŕȮ< /Ȯ#ȮȮěŃ
ŏľŖĬœħƟĺƞŅŏĝŊŘŀĶŅœħƟĴňĔŅĶĻŉĔļŅĔńĬĴŅĔĪňŗĽŋħĶĺĴȮ 54Ȯ#Ȯ ŏĝŊŘŀĶŅĪňŗĴňĔŅĶĻŉĔļŅĔńĬĴŅĔœħƟŐĔƞȮ ŏĝŊŘŀĶŅȮ
Paecilomyces lilacinus,  P. nostocoides ŐĸŃȮAcremonium spp. ŏĮƦĬĨƟĬȮȮőħĵȮJatala (/763; 
/764'ȮŏĮƦĬĭŋėėĸŐĶĔĪňŗıĭĺƞŅĶŅȮPaecilomyces lilacinus (Thom) Samson ĽŅĴŅĶĩŒĝƟĮƚŀĚĔńĬ
ĔŜŅěńħœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮMeloidogyne spp. œħƟħňȮȮĞŉŗĚıĭĺƞŅĶŅĝĬŇħĬňŘĽŅĴŅĶĩėĺĭėŋĴœĽƟŏħŊŀĬİŀĵ
ĻńĨĶŌıŊĝœħƟľĸŅĵĝĬŇħĶĺĴĪńŘĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮŐĸŃȮcyst nematodes   
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ŒĬĮƤěěŋĭńĬĴňĔŅĶĻŉĔļŅĶŅĪňŗŐĵĔœħƟěŅĔħŇĬľĸŅĵĝĬŇħȮĴŅŒĝƟėĺĭėŋĴőĶėıŊĝĪňŗŏĔŇħěŅĔœĽƟŏħŊŀĬİŀĵȮ
œħƟŐĔƞȮĶŅȮPaecilomyces  lilacinus  ŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮM. incognita ŐĸŃȮM. hapla  
ŒĬĴŃŏĕŊŀŏĪĻȮŐĸŃĵńĚŏıŇŗĴįĸįĸŇĨĕŀĚĴŃŏĕŊŀŏĪĻŀňĔħƟĺĵȮ&Kiewnick and Sikora, 0..4'ȮȮȮȮĶŅȮ
Arthrobotrys dactyloides  ŐĸŃȮȮA. brochopaga  ĽĶƟŅĚȮring traps  ĶńħĶŀĭŕȮĸŜŅĨńĺĕŀĚœĽƟŏħŊŀĬ
İŀĵȮȮȮA. oligospora  ĽĶƟŅĚĨŅĕƞŅĵŏľĬňĵĺȮ&sticky nets)  ĶŅȮDactylaria haptotyla ŐĸŃȮ
Nematoctonus spp. ĽĶƟŅĚȮsticky knobs  ĶŅȮDrechmeria coniospora  ŐĸŃȮHirsutella 
rhossiliensis ĽĶƟŅĚĽĮŀĶƢŏľĬňĵĺȮ ĞŉŗĚĶŅŐĨƞĸŃĝĬŇħěŃĽĶƟŅĚĔńĭħńĔŐĸŃĽĶƟŅĚŏĽƟĬŒĵŏĕƟŅœĮŏěĶŇĠŒĬĨńĺ
œĽƟŏħŊŀĬİŀĵȮŐĸŃœĽƟŏħŊŀĬİŀĵěŃĨŅĵŒĬĪňŗĽŋħȮȮȮȮȮĬŀĔěŅĔĬńŘĬĵńĚĴňĶŅœĴėŀĶƢœĶĞŅȮœħƟŐĔƞȮŏĺĽŇėŌĸŅĶƢȮŀŅĶƢ
ĭńĽėŌĸŅĶƢȮœĴėŀĶƢœĶĞŅȮ&ĺň-ŏŀœĴėŀĶƢœĶĞŅ'ȮĞŉŗĚŏĮƦĬĶŅĪňŗŀŅĻńĵŀĵŌƞĶƞĺĴĔńĭĶŅĔıŊĝȮőħĵĴňėĺŅĴĽńĴıńĬīƢŐĭĭ
ŏŀŊŘŀĮĶŃőĵĝĬƢĞŉŗĚĔńĬŐĸŃĔńĬȮĽŅĴŅĶĩĝƞĺĵŏıŇŗĴįĸįĸŇĨŒľƟŐĔƞıŊĝȮőħĵĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ
ŐĸŃĸħĔŅĶŒĝƟĮŋƜĵȮ ĝƞĺĵŏıŇŗĴĮĶŇĴŅĦĔŅĶħŌħīŅĨŋĲŀĽĲŀĶńĽȮ œĬőĨĶŏěĬȮ ŐĸŃěŋĸīŅĨŋŀŅľŅĶŒľƟĴŅĔĕŉŘĬȮ
&Jackson et al., 0..0; Nikitas et al., 0..0; Bagyaraj, /770'ȮŐĸŃĵńĚĝƞĺĵŒľƟıŊĝĴňėĺŅĴĨƟŅĬĪŅĬĨƞŀ
ĔŅĶŏĕƟŅĪŜŅĸŅĵĕŀĚœĽƟŏħŊŀĬİŀĵŒĬħŇĬĪňŗĴňĲŀĽĲŀĶńĽĬƟŀĵȮ&Ĵĸĝńĵ, 032/'ȮȮȮȮȮ 

ěŅĔĔŅĶĽŊĭėƟĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĮĢŇĮƤĔļƢĔńĭœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝŒĬĮĶŃŏĪĻœĪĵȮȮĴňĶŅĵĚŅĬ
įĸĚŅĬĺŇěńĵőħĵȮĽŊĭĻńĔħŇśȮ&0311'ȮĶŅĵĚŅĬĺƞŅĴňĶŅĴŅĔĔĺƞŅȮ2..ȮĝĬŇħŒĬȮ/3ȮĽĔŋĸȮĪňŗĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵ
œĽƟŏħŊŀĬİŀĵœħƟȮȮĬŀĔěŅĔĬńŘĬȮĻĶĻŇĸĮƝȮ&0314'ȮœħƟĶĺĭĶĺĴĶŅĵĚŅĬŏĔňŗĵĺĔńĭŏĝŊŘŀĶŅĪňŗĽŅĴŅĶĩŒĝƟėĺĭėŋĴ
œĽƟŏħŊŀĬİŀĵœħƟĴňěŜŅĬĺĬȮ11ȮĽĔŋĸħƟĺĵĔńĬȮŒĬěŜŅĬĺĬĬňŘĴňŏĝŊŘŀĶŅĽĔŋĸȮPaecilomyces  ĶĺĴŀĵŌƞħƟĺĵȮ 

ħńĚĬńŘĬȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃŀĬŋĶńĔļƢĶŅĮĢŇĮƤĔļƢȮěŉĚĴňĔŅĶħŜŅŏĬŇĬĔŅĶĻŉĔļŅŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔȮ
ŐĸŃėńħŏĸŊŀĔĝĬŇħ-ĽŅĵıńĬīŋƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮŏıŊŗŀŀĬŋĶńĔļƢĶŅĮġŇĮƤĔļƢĪňŗĴňĻńĔĵĳŅıĨŅĴėĺŅĴĨƟŀĚĔŅĶŒĝƟ
ľĶŊŀœħƟěŋĸŇĬĪĶňĵƢĽŅĵıńĬīŋƢŒľĴƞŕȮĪňŗĴňĻńĔĵĳŅı-ĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅĽŅĵıńĬīŋƢŏħŇĴȮȮŀńĬěŃŏĔŇħĮĶŃőĵĝĬƢĨƞŀ
ĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢěŅĔėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ  ŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĪŅĚ
ĔŅĶŏĔļĨĶœħƟěĶŇĚĨƞŀœĮ 
 
ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 
 1. ŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĶŅĺŇĪĵŅȮœħƟŐĔƞȮĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮStereo microscope ŐĸŃȮ
Compound microscope ŏėĶŊŗŀĚŐĔƟĺȮȮŏėĶŊŗŀĚĝńŗĚȮȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇȮȮœĴőėĶĮƕŏĮĨȮȮĩńĚŏĔŖĭĶńĔļŅ
ėĺŅĴŏĵŖĬȮ 
 2. ĽŅĶŏėĴňȮœħƟŐĔƞȮȮŐŀĸĔŀŁŀĸƢȮȮőĞŏħňĵĴėĸŀœĶħƢȮȮĔĸňŏĞŀĶňĬ ŐĸŃ streptomycin 
 3. ŀŅľŅĶŐĵĔŐĸŃŏĸňŘĵĚŏĝŊŘŀĶŅȮœħƟŐĔƞȮEmafcl_spŲqȮejsamqcȮ_kkmlgskȮ_e_pȮ&E?L'*ȮȮ
potato dextrose agar (PDA) ŐĸŃŀŅľŅĶȮWater agar (WA) 
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ĺŇīňĔŅĶ 
  /,Ȯ ŏĔŖĭĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔěŅĔŐľĸƞĚĨƞŅĚŕȮėĶŀĭėĸŋĴȮ2ȮĳŅėĕŀĚĮĶŃŏĪĻȮȮĳŅėĸŃȮ3Ȯ
ěńĚľĺńħŕȮĸŃȮ0.ȮĨńĺŀĵƞŅĚȮȮĪŜŅĔŅĶĽŋƞĴŏĔŖĭĨńĺŀĵƞŅĚħŇĬĭĶŇŏĺĦŐĮĸĚĮĸŌĔıŊĝĪňŗĴňĔŅĶĶŃĭŅħĕŀĚőĶėıŊĝȮ
őħĵŒĝƟıĸńŗĺĴŊŀĕŋħħŇĬŒĬĶŃħńĭėĺŅĴĸŉĔĮĶŃĴŅĦȮ/.-/3ȮŏĞĬĨŇŏĴĨĶȮĨńĔħŇĬĬŘŜŅľĬńĔĮĶŃĴŅĦȮ1..ȮĔĶńĴȮ
ŒĽƞĩŋĚĞŇĮĸƠŀėȮĮƕħĮŅĔĩŋĚȮĽƞĺĬĨńĺŀĵƞŅĚĶŅĔıŊĝĪňŗĩŌĔœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŏĕƟŅĪŜŅĸŅĵȮĴňĸńĔļĦŃŀŅĔŅĶĶŅĔ
ŏĮƦĬĮŋƙĴĮĴȮȮĪŜŅĔŅĶŏĔŖĭĶŅĔıŊĝŒĽƞĩŋĚĞŇĮĸƠŀėȮĮƕħĮŅĔĩŋĚȮ 
  0,ȮĔŅĶŐĵĔĶŅĮĢŇĮƤĔļƢŀŀĔěŅĔħŇĬŐĸŃĶŅĔıŊĝŏĮƦĬőĶė 
   0,/ȮȮĔŅĶŐĵĔĶŅěŅĔħŇĬȮ0ȮĺŇīňėŊŀȮ/'ȮSoil dilution plate method (Barron, 
/756'ȮĝńŗĚħŇĬĬŘŜŅľĬńĔȮ/.ȮĔĶńĴȮŒĽƞŒĬĬŘŜŅĔĸńŗĬĪňŗĬŉŗĚęƞŅŏĝŊŘŀŐĸƟĺȮ7.ȮĴŇĸĸŇĸŇĨĶȮŏĕĵƞŅŒľƟŏĕƟŅĔńĬȮŒĝƟĮƕŏĮĨħŌħ
ĽŅĶĸŃĸŅĵħŇĬĮĶŇĴŅĨĶȮ/.ȮĴŇĸĸŇĸŇĨĶȮŒĽƞŒĬĕĺħĬŘŜŅĔĸńŗĬĮĶŇĴŅĨĶȮ7.ȮĴŇĸĸŇĸŇĨĶȮĮĢŇĭńĨŇŏĮƦĬĸŜŅħńĭȮȮȮȮœħƟ
ėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŏěŊŀěŅĚĨŅĴĸŜŅħńĭŏĪƞŅĔńĭȮ/.-0, /.-1 , /.-2ȮȮŐĸŃȮ/.-3ȮěŅĔĬńŘĬŒĝƟĮƕŏĮĨħŌħ
ĽŅĶĸŃĸŅĵĕŀĚėĺŅĴŏĕƟĴĕƟĬȮ/.-1  /.-2ȮȮŐĸŃȮ/.-3ȮŒĽƞĸĚŒĬěŅĬŏĸňŘĵĚŏĝŊŘŀĕĬŅħŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚȮ7Ȯ
ŏĞĬĨŇŏĴĨĶȮ ěŅĬĸŃȮ /Ȯ ĴŇĸĸŇĸŇĨĶȮ ĪŜŅȮ 3Ȯ ĞŘŜŅȮ ŏĪŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĝĬŇħĨƞŅĚŕȮ œħƟŐĔƞȮ /'Ȯ ŀŅľŅĶȮ
Emafcl_spŲqȮ ejsamqcȮ _kkmlgskȮ _e_pȮ &E?L'ȮĪňŗĴňĽƞĺĬįĽĴĕŀĚȮRose Bengal ŐĸŃȮ
Streptomycin 0'ȮŀŅľŅĶȮHalf potato dextrose agar (½PDA) ŐĸŃȮ1'ȮŀŅľŅĶȮWater agar 
(WA) ĸĚĭĬĽŅĶĸŃĸŅĵħŇĬŐĸŃľĴŋĬěŅĬŏĸňŘĵĚŏĝŊŘŀŏĭŅŕȮ ěŅĔĬńŘĬĬŜŅœĮĭƞĴĪňŗŀŋĦľĳŌĴŇȮȮ 03-06Ȯ ŀĚĻŅ
ŏĞĸŏĞňĵĽȮŒĬĪňŗĴŊħŏĮƦĬŏĺĸŅȮ1-3ȮĺńĬȮľĶŊŀĬŅĬĔĺƞŅĬńŘĬȮŏĴŊŗŀŏĝŊŘŀŏěĶŇĠĭĬŀŅľŅĶȮŒĝƟŏĕŖĴŏĕňŗĵĵƟŅĵőėőĸĬň
ĕŀĚĶŅĪňŗŏěĶŇĠŒĬěŅĬŏĸňŘĵĚŏĝŊŘŀĪŋĔőėőĸĬňĴŅŒĽƞŒĬŀŅľŅĶȮPDA ŒĬľĸŀħĪħĽŀĭĪňŗĴňľĬƟŅŀŅľŅĶŏŀňĵĚȮ
&slant) ŏıŊŗŀŏĔŖĭŏĮƦĬŏĝŊŘŀĭĶŇĽŋĪīŇśȮ&pure culture) ĽŜŅľĶńĭĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅŏıŊŗŀĔŅĶ
ěŜŅŐĬĔŐĸŃŏĔŖĭĶńĔļŅȮȮ0'ȮSoil plate method (Warcup, /73.'ȮŒĝƟĝƟŀĬĨńĔħŇĬŐĭĭȮmicrospatula 
ĨńĔħŇĬĮĶŃĴŅĦȮ.,..3-.,./3ȮĔĶńĴȮŒĽƞŒĬěŅĬŏĸňŘĵĚŏĝŊŘŀŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚȮ7ȮŏĞĬĨŇŏĴĨĶȮŐĸƟĺŏĪĪńĭ
ŏĭŅŕħƟĺĵŀŅľŅĶĺŋƟĬȮ1ȮĝĬŇħȮœħƟŐĔƞȮŀŅľŅĶȮGAN ĪňŗĴňĽƞĺĬįĽĴĕŀĚȮRose Bengal ŐĸŃȮStreptomycin 
ŀŅľŅĶȮ½PDA ŐĸŃŀŅľŅĶȮWA ŒľƟŏĴŖħħŇĬĔĶŃěŅĵĪńŗĺȮěŅĔĬńŘĬĭƞĴŏĝŊŘŀĪňŗŀŋĦľĳŌĴŇȮ03-06ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
ŒĬĪňŗĴŊħȮ ĨĶĺěĽŀĭĔŅĶŏěĶŇĠĕŀĚĶŅĪŋĔŕĺńĬȮ ŏĴŊŗŀıĭŏĽƟĬŒĵĶŅŏěĶŇĠȮ ĪŜŅĔŅĶŐĵĔĶŅŒľƟĭĶŇĽŋĪīŇśĸĚĭĬȮ
slant PDA ĽŜŅľĶńĭŒĝƟĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅŏıŊŗŀĔŅĶěŜŅŐĬĔŐĸŃŏĔŖĭĶńĔļŅ 
   2.2  ĔŅĶŐĵĔĶŅěŅĔĶŅĔıŊĝŏĮƦĬőĶėȮĬŜŅĨƟĬıŊĝĪňŗŐĽħĚŀŅĔŅĶĕŀĚőĶėĕŉŘĬĴŅŏĕĵƞŅŏĭŅŕȮ
ŏıŊŗŀȮŒľƟħŇĬĽƞĺĬŒľĠƞľĸŋħŀŀĔœĮŏľĸŊŀŏıňĵĚħŇĬĭĶŇŏĺĦĪňŗĨŇħŐĬĭĔńĭįŇĺĶŅĔȮŐĸƟĺŒĝƟĔĶĶœĔĶĨńħĪňŗőėĬĨƟĬ
ıŊĝȮĬŜŅĶŅĔĴŅĸƟŅĚįƞŅĬĬŘŜŅœľĸŏĮƦĬŏĺĸŅȮ/.-0.ȮĬŅĪňȮŒĝƟĔĶĶœĔĶĽŃŀŅħĨńħĶŅĔıŊĝĵŅĺĮĶŃĴŅĦȮ.,3Ȯ
ŏĞĬĨŇŏĴĨĶȮ ĬŜŅĶŅĔĪňŗœħƟœĮęƞŅŏĝŊŘŀĪňŗįŇĺőħĵĔŅĶŐĝƞŒĬĽŅĶĸŃĸŅĵőĞŏħňĵĴœŁőĮėĸŀœĶĪƢȮ &sodium 
hypochlorite, NaOCl) ŏĕƟĴĕƟĬȮ/Ȯ%ȮĬŅĬȮ0ȮĬŅĪňȮĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬĪňŗįƞŅĬĔŅĶęƞŅŏĝŊŘŀŐĸƟĺȮ0ȮėĶńŘĚȮĞńĭ
ĬŘŜŅħƟĺĵĔĶŃħŅļĪŇĝĝŌĪňŗŀĭęƞŅŏĝŊŘŀŐĸƟĺȮĬŜŅĝŇŘĬĶŅĔĺŅĚĭĬŀŅľŅĶȮ1ȮĝĬŇħȮœħƟŐĔƞȮŀŅľŅĶȮGAN, ½PDA 
ŐĸŃȮWA ĪňŗŒĽƞȮstreptomycin ėĺŅĴŏĕƟĴĕƟĬȮ.,./#ȮŒĬŀńĨĶŅĽƞĺĬȮ/8/.Ȯ&ĽŅĶĸŃĸŅĵȮstreptomycin: 
ŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀ'ȮĪňŗŏĨŇĴĸĚŒĬŀŅľŅĶľĸŀĴĪňŗĴňŀŋĦľĳŌĴŇȮ23-3.ȮŀĚĻŅŏĞĸŏĞňĵĽȮěŜŅĬĺĬȮ1ȮĝŇŘĬĨƞŀěŅĬȮ
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ĽŜŅľĶńĭĶŅĔĪňŗĺŅĚĭĬȮGAN ĬńŘĬĨƟŀĚŏĔŖĭŒĬĪňŗĴŊħŏĮƦĬŏĺĸŅȮ1-3ĺńĬȮŏĬŊŗŀĚěŅĔȮRose Bengal ŏĮƦĬıŇļĔńĭĶŅ
ŒĬĪňŗĴňŐĽĚȮěŅĔĬńŘĬŏĔŖĭĶŅĪňŗŏěĶŇĠœĺƟĭĬȮslant PDA ŏıŊŗŀĬŜŅĴŅěŜŅŐĬĔŐĸŃŏĔŖĭĶńĔļŅ 
  1,ȮĔŅĶěŜŅŐĬĔĝĬŇħĶŅĮĢŇĮƤĔļƢ 

   3.1 ĻŉĔļŅĶŌĮĶƞŅĚĸńĔļĦŃŐĸŃĔŅĶĽĶƟŅĚĽĮŀĶƢĕŀĚĶŅĪňŗŏěĶŇĠĭĬŀŅľŅĶȮPDAȮŒĬěŅĬ

ŏĸňŘĵĚŏĝŊŘŀőħĵŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĔŜŅĸńĚĕĵŅĵĽŌĚȮ ŏıŊŗŀĨĶĺěħŌĸńĔļĦŃŏĽƟĬŒĵȮfruiting body ĶŌĮĶƞŅĚ

ĸńĔļĦŃŐĸŃĔŅĶŏĔŇħĽĮŀĶƢ 
   3.2 ĻŉĔļŅĸńĔļĦŃĕŀĚŏĽƟĬŒĵȮĽĮŀĶƢȮfruiting body ŐĸŃĸńĔļĦŃőėĶĚĽĶƟŅĚŀŊŗĬŕȮ
ĕŀĚĶŅŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĭĭȮcompound őħĵŒĝƟŏĕŖĴŏĕňŗĵŏĽƟĬŒĵŐĸŃĽĮŀĶƢȮĬŜŅĴŅĺŅĚĭĬŐįƞĬĽœĸħƢĪňŗ
ĴňĬŘŜŅĔĸńŗĬȮĮƕħĪńĭħƟĺĵȮcover slide ŐĸƟĺĬŜŅœĮĨĶĺěŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮ 
  4. ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚĶŅĮĢŇĮƤĔļƢŒĬĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝ 
  ĪŜŅĔŅĶĪħĽŀĭĶŅĮĢŇĮƤĔļƢŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĶŃĵŃœĕƞȮ Ȯ őħĵľĵħĽĮŀĶƢĶŅŐĨƞĸŃ
ĽĔŋĸȮĪňŗėĺŅĴŏĕƟĴĕƟĬȮ /.3ȮĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮ ŐĸŃœĕƞœĽƟŏħŊŀĬİŀĵėĺŅĴŏĕƟĴĕƟĬȮ 1..Ȯ ĲŀĚĨƞŀȮ 3.Ȯ
œĴőėĶĸŇĨĶȮĸĚŒĬĩŅħľĸŋĴĝĬŇħȮTissue culture plate ŐĭĭȮ02-well ľĸńĚěŅĔĬńŘĬĨĶĺěĔŅĶŏĕƟŅ
ĪŜŅĸŅĵĕŀĚĶŅŒĬŐĨƞĽĔŋĸĪŋĔȮ02ȮĝńŗĺőĴĚȮŏĮƦĬŏĺĸŅȮ5ȮĺńĬ 
 5. ĔŅĶŏĔŖĭĶńĔļŅĶŅĮĢŇĮƤĔļƢŒľƟėĚėĺŅĴĴňĝňĺŇĨŐĸŃĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢȮ Ȯ ȮŏĔŖĭ
ĶńĔļŅĶŅŒĬħŇĬŀĭęƞŅŏĝŊŘŀȮ&Smith and Onions, /772'ȮȮőħĵŏĸňŘĵĚĶŅĭĶŇĽŋĪīŇśŒĬȮslant PDA ŏĴŊŗŀĶŅĴň
ŀŅĵŋœħƟȮ5ȮĺńĬȮŒĝƟȮmicropipette ħŌħĬŘŜŅĔĸńŗĬĪňŗĬŉŗĚęƞŅŏĝŊŘŀŐĸƟĺĮĶŇĴŅĨĶȮ3ȮĴŇĸĸŇĸŇĨĶȮŏĨŇĴĸĚŒĬȮslant PDA 
ŒĝƟŏĕŖĴŏĕňŗĵĪňŗįƞŅĬĔŅĶęƞŅŏĝŊŘŀĕŌħĪňŗįŇĺľĬƟŅȮPDA ŏĭŅŕȮŏıŊŗŀŒľƟĽĮŀĶƢĕŀĚĶŅľĸŋħŀŀĔĴŅȮȮľĸńĚěŅĔĬńŘĬĪŜŅ
ĔŅĶŏĕĵƞŅŏıŊŗŀŒľƟĽĮŀĶƢĔĶŃěŅĵĨńĺȮŒĝƟȮmicropipette ħŌħȮspore suspension ĮĶŇĴŅĨĶȮ/ȮĴŇĸĸŇĸŇĨĶȮ
ŒĽƞĸĚŒĬĕĺħȮvial ĕĬŅħŏĸŖĔȮĞŉŗĚĭĶĶěŋħŇĬĮĶŇĴŅĨĶȮ/ȮŒĬȮ0ȮĕŀĚĕĺħȮĪňŗįƞŅĬĔŅĶĬŉŗĚęƞŅŏĝŊŘŀĪňŗŀŋĦľĳŌĴŇȮ/0/Ȯ
ŀĚĻŅŏĞĸŏĞňĵĽȮėĺŅĴħńĬȮ/3ȮĮŀĬħƢĨƞŀĨŅĶŅĚĬŇŘĺȮŏĮƦĬŏĺĸŅȮ0.ȮĬŅĪňȮőħĵĪŜŅĔŅĶĬŉŗĚęƞŅŏĝŊŘŀħŇĬȮ1ȮėĶńŘĚȮ
ŏĴŊŗŀŒĽƞȮspore suspension ŐĸƟĺĮƕħİŅĕĺħȮ ŐĸƟĺĬŜŅœĮŏĔŖĭĶńĔļŅĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ ěŅĔĬńŘĬĪŜŅĔŅĶ
ĨĶĺěĽŀĭėĺŅĴĴňĝňĺŇĨĕŀĚĶŅĪňŗŏĺĸŅȮ4ȮŐĸŃȮ/0ȮŏħŊŀĬȮȮőħĵĔŅĶĬŜŅœĮŏĸňŘĵĚĭĬŀŅľŅĶȮPDA  
  ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮ  
  1. ŐľĸƞĚŏĔŖĭĨńĺŀĵƞŅĚħŇĬĪňŗŐĵĔœħƟŏĝŊŘŀĶŅȮŐĸŃĔŜŅľĬħĶľńĽĨŅĴŀńĔļĶĵƞŀĝŊŗŀěńĚľĺńħȮ&ĳŅļŅȮ
ŀńĚĔķļȮ0ȮĨńĺŀńĔļĶ'Ȯ 
 2. ĶŌĮĶƞŅĚĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚĶŅŏıŊŗŀĔŅĶěŜŅŐĬĔŒĬĶŃħńĭĽĔŋĸȮ 

3. ĽĔŋĸĕŀĚĶŅĮĢŇĮƤĔļƢŏĕƟŅĪŜŅĸŅĵœĕƞœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ 
2,ȮėĺŅĴŀĵŌƞĶŀħŐĸŃėĚĻńĔĵĳŅıĕŀĚĶŅĮĢŇĮƤĔļƢŒĬħŇĬĬŉŗĚęƞŅŏĝŊŘŀĪňŗȮ4ȮŐĸŃȮ/0ȮŏħŊŀĬ 

 
ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2558ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2560 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
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 /,ȮĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
 0,ȮŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬŒĬıŊŘĬĪňŗĶŃĭŅħĕŀĚőĶėĶŅĔĮĴ 
 
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  
ěŅĔĔŅĶĽŜŅĶĺěŏĔŖĭĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔıŊĝŏĮƦĬőĶėĶŅĔĮĴěŅĔŐľĸƞĚĨƞŅĚŕȮ œħƟŐĔƞȮ ěńĚľĺńħĭŋĶňĶńĴĵƢȮ

ĻĶňĽŃŏĔļȮŀŋĭĸĶŅĝīŅĬňȮĬėĶĶŅĝĽňĴŅȮĽŋĶŇĬĪĶƢȮĴľŅĽŅĶėŅĴȮĕŀĬŐĔƞĬȮȮĬėĶĽĺĶĶėƢȮĽŋıĶĶĦĭŋĶňȮ
ĬėĶĮģĴȮĶŅĝĭŋĶňȮȮĔŅĠěĬĭŋĶňȮĝńĵĬŅĪȮěńĬĪĭŋĶňȮĔŜŅŐıĚŏıĝĶȮŏĝňĵĚŒľĴƞȮŐĸŃŏĝňĵĚĶŅĵȮĶĺĴĪńŘĚĽŇŘĬȮ/5Ȯ
ěńĚľĺńħȮěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔŏĝŊŘŀĶŅěŅĔħŇĬőħĵĺŇīňȮSoil dilution plate methodȮ
ŐĸŃȮSoil plate methodȮĭĬŀŅľŅĶȮE_safl_spŲqȮejsamqcȮ?kkmlgskȮLgrp_rcȮ?e_pȮ&E?L'Ȯ
ŐĸŃȮHaft potato dextrose agar ½ (PDA) ĽŅĴŅĶĩŐĵĔœħƟĶŅȮ34ȮœŀőĞŏĸĪȮŐĸŃŐĵĔœħƟěŅĔĝŇŘĬĶŅĔȮ
ěŜŅĬĺĬȮ1ȮœŀőĞŏĸĪȮħƟĺĵĺŇīňȮIsolation from plant parts (IPP) ĭĬŀŅľŅĶȮWater agar (WA) 
ĔŜŅľĬħĶľńĽĨŅĴĝŊŗŀěńĚľĺńħ  ĶĺĴŐĵĔœħƟȮ37ȮœŀőĞŏĸĪȮȮėŇħŏĮƦĬȮ7,.6Ȯ% ĕŀĚěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮ
&ĨŅĶŅĚĪňŗȮ/'Ȯ 

 ĶŅĪňŗŐĵĔœħƟěŅĔĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔĪňŗĴňĔŅĶĶŃĭŅħĕŀĚőĶėĶŅĔĮĴȮ ȮœħƟĬŜŅĴŅŏĸňŘĵĚŏĝŊŘŀŒľƟ
ĭĶŇĽŋĪīŇśĭĬŀŅľŅĶȮPDA ĽŅĴŅĶĩěŜŅŐĬĔŒĬĶŃħńĭĽĔŋĸȮ&genera) őħĵıŇěŅĶĦŅěŅĔĶŌĮĶƞŅĚĸńĔļĦŃĪŅĚ
ĽńĦģŅĬĺŇĪĵŅȮıĭĶŅĪňŗŐĵĔœħƟěŅĔħŇĬȮ2ȮĽĔŋĸȮœħƟŐĔƞȮFusarium spp., Aspergillus spp., Penicillium 
spp., ŐĸŃȮTrichoderma spp. ĴňěŜŅĬĺĬȮ34ȮœŀőĞŏĸĪȮőħĵıĭěŅĔĨńĺŀĵƞŅĚħŇĬěńĚľĺńħĭŋĶňĶńĴĵƢȮĻĶňĽŃ
ŏĔļȮŀŋĭĸĶŅĝīŅĬňȮĕŀĬŐĔƞĬȮĬėĶĽĺĶĶėƢȮĽŋıĶĶĦĭŋĶňȮȮĬėĶĮģĴȮȮĶŅĝĭŋĶňȮȮĔŅĠěĬĭŋĶňȮěńĬĪĭŋĶňȮȮ
ŏĝňĵĚŒľĴƞȮŐĸŃŏĝňĵĚĶŅĵȮȮȮȮŐĸŃŐĵĔěŅĔĶŅĔœħƟȮ/ȮĽĔŋĸėŊŀȮPaecilomycesȮsp,ȮěŅĔĨńĺŀĵƞŅĚĶŅĔĮĴ
ıĶŇĔŒĬıŊŘĬĪňŗěńĚľĺńħŀŋĭĸĶŅĝīŅĬňȮȮȮȮĶŅĔĮĴİĶńŗĚŒĬıŊŘĬĪňŗěńĚľĺńħĬėĶĮģĴȮȮŐĸŃĶŅĔĮĴŏĴĸƞŀĬŒĬıŊŘĬĪňŗ
ěńĚľĺńħĭŋĶňĶńĴĵƢȮĶĺĴȮ1ȮœŀőĞŏĸĪȮȮ 
 ŏĴŊŗŀıŇěŅĶĦŅŏĮŀĶƢŏĞŖĬĨƢĔŅĶıĭŐĸŃŐĵĔœħƟıĭĺƞŅȮĶŅ Aspergillus spp. ŐĸŃ Penicillium 
spp. ıĭŒĬħŇĬĪŋĔıŊŘĬĪňŗĪňŗŏĔŖĭĨńĺŀĵƞŅĚȮŐĸŃŐĵĔœħƟĪńŘĚĺŇīňȮDP ŐĸŃȮSP ĭĬŀŅľŅĶȮGAN ŐĸŃȮ½ PDAȮȮ
ĽŜŅľĶńĭĶŅȮTrichoderma spp. ŐĵĔħƟĺĵĺŇīňȮDP ĭĬŀŅľŅĶȮ½ PDA ıĭŏĜıŅŃŒĬĨńĺŀĵƞŅĚħŇĬĕŀĚ
ŐľĸƞĚŏĔŖĭěńĚľĺńħĭŋĶňĶńĴĵƢȮȮŀŋĭĸĶŅĝīŅĬňȮȮĕŀĬŐĔƞĬȮȮĽŋıĶĶĦĭŋĶňȮȮĬėĶĮģĴȮŐĸŃěńĬĪĭŋĶňȮȮȮŐĸŃĶŅȮ
Fusarium spp.ȮŐĵĔœħƟěŅĔĨńĺŀĵƞŅĚħŇĬħƟĺĵĺŇīňȮDP ŐĸŃȮSP ĭĬŀŅľŅĶȮGAN ȮıĭŏĜıŅŃŒĬĨńĺŀĵƞŅĚ
ħŇĬĕŀĚŐľĸƞĚŏĔŖĭěńĚľĺńħĭŋĶňĶńĴĵƢȮȮŀŋĭĸĶŅĝīŅĬňȮȮĽŋıĶĶĦĭŋĶňȮȮĬėĶĮģĴȮŐĸŃěńĬĪĭŋĶň 
 įĸĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĕŀĚĶŅȮ3ȮĽĔŋĸȮŏĮĶňĵĭȮ
ŏĪňĵĭĔńĭĔŅĶŒĝƟĬŘŜŅĔĸńŗĬȮȮıĭĺƞŅĶŅȮPaecilomyces spp. BR3,  NP3 ŐĸŃ UB1 isolate ŐĸŃȮ
Fusarium spp. BR5 ŐĸŃ CB1 isolate ĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŐĸŃĽĶƟŅĚŏĽƟĬ
ŒĵŐĪĚŏĕƟŅœĮŒĬœĕƞȮ  őħĵĴňėƞŅŏĜĸňŗĵĕŀĚŏĮŀĶƢŏĞŖĬĨƢĔŅĶŏĕƟŅĪŜŅĸŅĵŏĪƞŅĔńĭȮ5.,.3ȮŐĸŃȮ/7,6Ȯ%Ȯ
ĨŅĴĸŜŅħńĭȮ&ĳŅıĪňŗȮ/'ȮȮŒĬĕĦŃĪňŗœĕƞĪňŗŐĝƞŒĬĬŘŜŅĔĸńŗĬĵńĚėĚĮĔĨŇȮĽƞĺĬĶŅŀňĔȮ1ȮĽĔŋĸȮėŊŀȮPenicillium spp. 
Trichoderma spp. ŐĸŃȮAspergillus spp. œĴƞĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵœħƟ 
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 ŏĴŊŗŀĪŜŅĔŅĶĪħĽŀĭĔŅĶŏĔŖĭĶńĔļŅŏĝŊŘŀĶŅȮPaecilomyces ŐĸŃȮFusarium ŒĬħŇĬŀĭĬŉŗĚęƞŅŏĝŊŘŀȮ
ĪňŗŀŋĦľĳŌĴŇȮ /.Ȯ ŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĨĶĺěėĺŅĴĴňĝňĺŇĨĪňŗĶŃĵŃŏĺĸŅŏĔŖĭ 6ȮŏħŊŀĬȮıĭĺƞŅŏĝŊŘŀĶŅ 
PaecilomycesȮĵńĚĽŅĴŅĶĩŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮȮĽƞĺĬĶŅȮFusariumȮȮœĴƞŏěĶŇĠŏĨŇĭőĨŒĬŏĺĸŅȮ4Ȯ
ŏħŊŀĬŏĪƞŅĔńĬȮȮŐĸŃĪňŗŏĔŖĭĶńĔļŅŏĮƦĬŏĺĸŅȮ/0ȮŏħŊŀĬȮȮıĭĺƞŅĶŅȮPaecilomycesȮȮœĴƞŏěĶŇĠĭĬŀŅľŅĶȮPDA 
 
ĨŅĶŅĚĪňŗȮ/ȮȮĶŅĪňŗŐĵĔœħƟěŅĔĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔŒĬŐĮĸĚŏĔļĨĶĔĶĪňŗĴňĔŅĶĶŃĭŅħĕŀĚőĶėĶŅĔĮĴȮ 
 
ıŊŘĬĪňŗŏĔŖĭȮ&ěńĚľĺńħ' ěŜŅĬĺĬĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔ ěŜŅĬĺĬĪňŗŐĵĔœħƟ ĔŜŅľĬħĶľńĽ 
ĭŋĶňĶńĴĵƢ 
ĻĶňĽŃŏĔļȮ
ŀŋĭĸĶŅĝīŅĬňȮ
ĬėĶĶŅĝĽňĴŅȮ
ĽŋĶŇĬĪĶƢȮ
ĴľŅĽŅĶėŅĴȮ
ĕŀĬŐĔƞĬȮȮ
ĬėĶĽĺĶĶėƢȮ
ĽŋıĶĶĦĭŋĶňȮ
ĬėĶĮģĴȮ 
ĶŅĝĭŋĶňȮȮ 
ĔŅĠěĬĭŋĶňȮ 
ĝńĵĬŅĪȮ 
ěńĬĪĭŋĶňȮ
ĔŜŅŐıĚŏıĝĶȮ
ŏĝňĵĚŒľĴƞȮ 
ŏĝňĵĚĶŅĵ 

6. 
23 
1. 
5. 
03 
03 
4. 
33 
4. 
4. 
5. 
3. 
6. 
3. 
4. 
5. 
4. 

3 
3 
6 
. 
. 
. 
4 
1 
6 
5 
3 
4 
. 
/ 
. 
1 
0 

BR1-BR5 
SK1-SK5 
UB1-UB8 

- 
- 
- 

KK1-KK6 
NS1-NS3 
SB1-SB8 
NP1-NP7 
RB1-RB5 
KB1-KB6 

- 
CB1 
- 

CM1-CM3 
CR1-CR2 

/5ȮěńĚľĺńħ 73.ȮĨńĺŀĵƞŅĚ 37ȮœŀőĞŏĸĪ  
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ĳŅıĪňŗȮ/ȮȮĸńĔļĦŃĕŀĚĶŅĮĢŇĮƤĔļƢȮFusarium sp. CB/ isolate (A)ȮŐĸŃȮPaecilomyces sp. BR3 

isolateȮ(B) ŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ 
 
  
ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 
 ěŅĔĔŅĶĽŜŅĶĺěŏĔŖĭĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔŒĬıŊŘĬĪňŗĔŅĶĶŃĭŅħĕŀĚőĶėĶŅĔĮĴȮ œħƟŐĔƞȮ ěńĚľĺńħ
ĭŋĶňĶńĴĵƢȮ ĻĶňĽŃŏĔļȮ ŀŋĭĸĶŅĝīŅĬňȮ ĬėĶĶŅĝĽňĴŅȮ ĽŋĶŇĬĪĶƢȮ ĴľŅĽŅĶėŅĴȮ ĕŀĬŐĔƞĬȮ Ȯ ĬėĶĽĺĶĶėƢȮ
ĽŋıĶĶĦĭŋĶňȮĬėĶĮģĴȮĶŅĝĭŋĶňȮȮĔŅĠěĬĭŋĶňȮĝńĵĬŅĪȮěńĬĪĭŋĶňȮĔŜŅŐıĚŏıĝĶȮŏĝňĵĚŒľĴƞȮŐĸŃŏĝňĵĚĶŅĵȮĶĺĴ
ĪńŘĚĽŇŘĬȮ/5ȮěńĚľĺńħȮěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔŏĝŊŘŀĶŅěŅĔħŇĬőħĵĺŇīňȮSoil dilution plate 
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methodȮŐĸŃȮSoil plate methodȮĭĬŀŅľŅĶȮGAN ŐĸŃȮ½ PDA ĽŅĴŅĶĩŐĵĔœħƟĶŅȮ34ȮœŀőĞŏĸĪȮ
ŐĸŃŐĵĔœħƟěŅĔĝŇŘĬĶŅĔȮěŜŅĬĺĬȮ1ȮœŀőĞŏĸĪȮħƟĺĵĺŇīňȮIPP ĭĬŀŅľŅĶȮWA ĔŜŅľĬħĶľńĽĨŅĴĝŊŗŀěńĚľĺńħ
ŐĸŃěŜŅĬĺĬĪňŗŐĵĔœħƟėŊŀȮBR1-BR5, SK/-SK3, UB/-UB6, KK/-KK4, NS/-NS1, SB/-SB6, NP/-
NP5, RB/-RB3, KB/-KB4, CB/, CM/-CM1 ŐĸŃȮCR/-CR0ȮĶĺĴŐĵĔœħƟȮ37ȮœŀőĞŏĸĪȮȮėŇħŏĮƦĬȮ7,.6Ȯ
% ĕŀĚěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮȮĽŅĴŅĶĩěŜŅŐĬĔœħƟȮ3ȮĽĔŋĸȮėŊŀȮTrichoderma, Penicillium, 
Aspergillus, Paecilomyces ŐĸŃȮFusarium  ȮŐĸŃıĭĺƞŅĶŅȮPaecilomyces spp. BR3,  NP3 
ŐĸŃ  UB1 isolate ŐĸŃȮFusarium spp. BR5 ŐĸŃ CB1 isolate ĽŅĴŅĶĩĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵ
ĶŅĔĮĴœħƟȮőħĵĴňėƞŅŏĜĸňŗĵĕŀĚŏĮŀĶƢŏĞŖĬĨƢĔŅĶŏĕƟŅĪŜŅĸŅĵŏĪƞŅĔńĭȮ5.,.3ȮŐĸŃȮ/7,6Ȯ%ȮĨŅĴĸŜŅħńĭȮȮŏĴŊŗŀĪŜŅ
ĔŅĶĪħĽŀĭĔŅĶŏĔŖĭĶńĔļŅŏĝŊŘŀĶŅȮPaecilomyces ŐĸŃȮFusarium ŒĬħŇĬŀĭĬŉŗĚęƞŅŏĝŊŘŀȮĪňŗŀŋĦľĳŌĴŇȮ/.Ȯ
ŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĨĶĺěėĺŅĴĴňĝňĺŇĨĪňŗĶŃĵŃŏĺĸŅŏĔŖĭ 6ȮŏħŊŀĬȮıĭĺƞŅŏĝŊŘŀĶŅ PaecilomycesȮĵńĚ
ĽŅĴŅĶĩŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮȮĽƞĺĬĶŅȮFusariumȮȮœĴƞŏěĶŇĠŏĨŇĭőĨŒĬŏĺĸŅȮ4ȮŏħŊŀĬŏĪƞŅĔńĬȮȮŐĸŃĪňŗ
ŏĔŖĭĶńĔļŅŏĮƦĬŏĺĸŅȮ/0ȮŏħŊŀĬȮȮıĭĺƞŅĶŅȮPaecilomycesȮȮœĴƞŏěĶŇĠĭĬŀŅľŅĶȮPDAȮȮȮȮĶŅĮĢŇĮƤĔļƢĪňŗŐĵĔ
œħƟĬŜŅœĮŏĔŖĭĶńĔļŅŏıŊŗŀĔŅĶıńĥĬŅĨƞŀĵŀħŏĮƦĬĽŅĶĝňĺĳńĦĤƢĔŜŅěńħĻńĨĶŌıŊĝĨƞŀœĮ 
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ĔŅĶĪħĽŀĭėŋĦĽĴĭńĨŇĔŅĶŏıŇŗĴĕĵŅĵĶŅĮĢŇĮƤĔļƢėĺĭėŋĴőĶėĶŅĔĮĴŒĬŀŅľŅĶĨƞŅĚŕȮ 
Mass rearing of Antagonistic fungi for Controlling 

Root knot Disease 
 

ĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮŐĸŃȮĴńĸĸŇĔŅȮŐĔƟĺĺŇŏĻļ 
Nuchanart Tangchitsomkid and Mallika Kaewwises 

 
ėŜŅĽŜŅėńĠ (key words) :  ĔŅĶŏıŅŃĕĵŅĵȮĶŅĮĢŇĮƤĔļƢȮȮőĶėĶŅĔĮĴ 
  Mass rearing, antagonistic fungi, root knot disease 
 
ĭĪėńħĵƞŀȮ(abstract)  

ĔŅĶĪħĽŀĭŏıŅŃĕĵŅĵĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolateȮĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬ
İŀĵĽŅŏľĨŋőĶėĶŅĔĮĴȮ&Meloidogyne spp.)ȮȮŒĬŏĴĸŖħīńĠıŊĝȮ3ȮĝĬŇħȮœħƟŐĔƞȮŏĴĸŖħĕƟŅĺĲƙŅĚȮȮĕƟŅĺőıħȮȮ
ĸŌĔŏħŊŀĵȮȮĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺŏľĸŊŀĚȮĪňŗĬŉŗĚęƞŅŏĝŊŘŀŐĸƟĺȮȮĭƞĴŏıŅŃŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮȮıĭĺƞŅĶŅȮPaecilomyces 
sp. UB1 isolate ĽŅĴŅĶĩŏěĶŇĠœħƟħňŐĸŃįĸŇĨĽĮŀĶƢœħƟĮĶŇĴŅĦĴŅĔŒĬŏĴĸŖħĕƟŅĺĲƙŅĚȮĴňěŜŅĬĺĬĽĮŀĶƢĽŌĚ
ĪňŗĽŋħŏĪƞŅĔńĭȮ9.08×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮȮȮĶŀĚĸĚĴŅėŊŀŏĴĸŖħĕƟŅĺőıħȮŏĪƞŅĔńĭȮ7.64×105 ĽĮŀĶƢĨƞŀ
ĴŇĸĸŇĸŇĨĶȮȮĽƞĺĬŒĬĸŌĔŏħŊŀĵȮȮĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺŏľĸŊŀĚȮĴňėƞŅŏĜĸňŗĵĕŀĚěŜŅĬĺĬĽĮŀĶƢĶŅŏĪƞŅĔńĭȮ3.29×105 ȮȮ
2.36×105 ȮŐĸŃȮ2..88×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮĨŅĴĸŜŅħńĭȮȮőħĵĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬĪŅĚĽĩŇĨŇ   ŏĴŊŗŀ
ĪŜŅĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩĕŀĚĶŅĪňŗŏıŅŃĕĵŅĵŒĬŏĴĸŖħīńĠıŊĝĪńŘĚȮ3ȮĝĬŇħȮȮŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚ
œĽƟŏħŊŀĬİŀĵĶŅĔĮĴıĭĺƞŅȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞœħƟĶŃľĺƞŅĚȮ43-56Ȯ% 
 

Enrichment of Paecilomyces sp. UB/Ȯisolate to destroy the eggs of nematode 
causing root knot disease (Meloidogyne spp.) in 3Ȯtypes of whole grains; including 
sorghum seeds, maize, millet, green beans and soybeans. It was incubate for 7 days.  
The result was found that Paecilomyces sp. UB1 isolate able to grow well and 
produced large amounts of spores in sorghum seeds. The highest number of spores 
is 9.08 × 105 spores per milliliter.  Followed by corn seeds equal to 7.64 × 105 spores 
per milliliter.   In millet, green beans and soybeans were average number of spores is 
3.29 × 105  2.36 × 105 and 2..88 × 105 spores per milliliter, respectively.  With 
statistical differences when testing the ability of the expanded in all 5 types of whole 
grains.  In the destruction of the eggs of root knot nematodes, it was found that 
effectively destroying eggs between 65-78 % 
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ĭĪĬŜŅ (Introduction) 
ĔŅĶĻŉĔļŅĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢŐĸŃĽŇŗĚĴňĝňĺŇĨŀŊŗĬŕȮ ŒĬĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĴňĴŅĔĔĺƞŅȮ

3..ȮŏĶŊŗŀĚȮ&Kerry, /765'ȮŏĮƦĬŏĶŊŗŀĚŏĝŊŘŀĶŅŒĝƟĔńĭħńĔľĶŊŀľƞĺĚħńĔȮ35Ȯ#ȮŏĝŊŘŀĶŅĪňŗŏĮƦĬȮendoparasite 
/7Ȯ#ȮȮŐĭėĪňŏĶňĵȮ3Ȯ#ȮȮőĮĶőĨĞńĺȮ1Ȯ#ȮȮrickettsia 0Ȯ#ȮȮȮtardigrade </Ȯ#ȮȮvirus </Ȯ#ȮȮȮ
œĽƟŏħŊŀĬİŀĵȮ5Ȯ#ȮȮœĶĨƞŅĚŕȮ0Ȯ#ȮȮcollemmbola /Ȯ#ȮȮenchytrid < /Ȯ#ȮȮturbellarian < /Ȯ#Ȯ
ŐĴĸĚĝĬŇħŀŊŗĬŕȮ< /Ȯ#ȮȮěŃŏľŖĬœħƟĺƞŅŏĝŊŘŀĶŅœħƟĴňĔŅĶĻŉĔļŅĔńĬĴŅĔĪňŗĽŋħĶĺĴȮ54#ȮŏĝŊŘŀĶŅĪňŗĴňĔŅĶĻŉĔļŅ
ĔńĬĴŅĔœħƟŐĔƞȮŏĝŊŘŀĶŅȮPaecilomyces lilacinus,  P. nostocoides ŐĸŃȮAcremonium spp. ŏĮƦĬ
ĨƟĬ 
 Jatala (/763; /764'Ȯ ŏĮƦĬĭŋėėĸŐĶĔĪňŗıĭĺƞŅĶŅȮPaecilomyces lilacinus (Thom) 
Samson ĽŅĴŅĶĩŒĝƟĮƚŀĚĔńĬĔŜŅěńħœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮMeloidogyne spp. œħƟħňȮȮĞŉŗĚıĭĺƞŅĶŅĝĬŇħĬňŘ
ĽŅĴŅĶĩėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝœħƟľĸŅĵĝĬŇħĶĺĴĪńŘĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮŐĸŃȮcyst nematodes   
 Dunn (/761'Ȯ ĽŅĴŅĶĩŐĵĔœħƟŏĝŊŘŀĶŅȮP. nostocoides ěŅĔȮcyst ĕŀĚœĽƟŏħŊŀĬİŀĵ
Heterodera zeae  ŐĨƞŏĬŊŗŀĚěŅĔĴňĶŌĮĶƞŅĚĸńĔļĦŃĪŅĚĽńĦģŅĬŐĸŃőėĶĚĽĶƟŅĚŒĔĸƟŏėňĵĚĔńĭŏĝŊŘŀĶŅȮP. 
lilacinus ĴŅĔȮGodoy et al. (/761'ȮȮıŇěŅĶĦŅŏľŖĬĺƞŅŏĮƦĬĽŅĵıńĬīŋƢĪňŗĔĸŅĵıńĬīŋƢĴŅěŅĔŏĝŊŘŀĶŅȮP. 
lilacinus 
 ěŅĔĔŅĶĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶıĭĺƞŅȮP. lilacinus ĪňŗŐĵĔœħƟěŅĔȮisolate ĨƞŅĚŕȮĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬŒĬėĺŅĴĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵȮȮȮĭŅĚȮisolate œĴƞĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵ
œħƟȮ&Dunn et al., /760'ȮȮĽƞĺĬĔŅĶŒĝƟŏĝňŘŀĶŅĝĬŇħĬňŘŒĬĽĳŅıœĶƞĬńŘĬĭŅĚėĶńŘĚĔŖœĴƞĽŅĴŅĶĩėĺĭėŋĴœĽƟŏħŊŀĬ
İŀĵœħƟȮĩŉĚŐĴƟĺƞŅěŃĴňĮĶŇĴŅĦŏĝŊŘŀĶŅŀĵŌƞŏĮƦĬěŜŅĬĺĬĴŅĔȮ&Hewett et al., /766'ȮěŉĚŏľŖĬœħƟĝńħĺƞŅěŜŅŏĮƦĬ
ěŃĨƟŀĚĴňĔŅĶĻŉĔļŅĕƟŀĴŌĸŏĔňŗĵĺŏĝŊŘŀĶŅŀňĔĴŅĔȮ ĶĺĴĪńŘĚĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚŏĝŊŘŀĶŅĔńĭœĽƟŏħŊŀĬİŀĵȮ ĔŅĶŀĵŌƞ
ĶŀħĕŀĚŏĝŊŘŀĶŅŀŅěŀĵŌƞŒĬĶŌĮĕŀĚĔŅĶŒĝƟŀŇĬĪĶňĵĺńĨĩŋĪňŗĴňŀĵŌƞŒĬħŇĬľĶŊŀŒĬĶŌĮĕŀĚĔŅĶŏĮƦĬıŅĶŅĽŇĨĔńĭ
œĽƟŏħŊŀĬİŀĵȮȮĮĶŇĴŅĦŐĸŃėŋĦĳŅıĕŀĚŀŇĬĪĶňĵĺńĨĩŋĪňŗĴňŀĵŌƞŒĬħŇĬȮĔŅĶŐĕƞĚĕńĬĔńĭěŋĸŇĬĪĶňĵƢŀŊŗĬŕȮȮȮĽŇŗĚ
ŏľĸƞŅĬňŘŀŅěĴňŀŇĪīŇıĸĨƞŀĔŅĶŏĮƦĬıŅĶŅĽŇĨĨƞŀœĽƟŏħŊŀĬİŀĵȮ&Stering, /77/' 
 ŒĬĮƤěěŋĭńĬĴňĔŅĶĻŉĔļŅŏĝŊŘŀĶŅĪňŗŐĵĔœħƟěŅĔħŇĬľĸŅĵĝĬŇħȮ ĴŅŒĝƟėĺĭėŋĴőĶėıŊĝĪňŗŏĔŇħěŅĔ
œĽƟŏħŊŀĬİŀĵȮœħƟŐĔƞȮĶŅȮPaecilomyces  lilacinus  ŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮMeloidogyne 
incognita ŐĸŃȮM. hapla  ŒĬĴŃŏĕŊŀŏĪĻȮŐĸŃĵńĚŏıŇŗĴįĸįĸŇĨĕŀĚĴŃŏĕŊŀŏĪĻŀňĔħƟĺĵȮ&Sikora, /770'ȮȮȮȮ
ĶŅȮArthrobotrys dactyloides  ŐĸŃȮȮA. brochopaga  ĽĶƟŅĚȮring traps  ĶńħĶŀĭŕȮĸŜŅĨńĺĕŀĚ
œĽƟŏħŊŀĬİŀĵȮȮȮA. oligospora  ĽĶƟŅĚĨŅĕƞŅĵŏľĬňĵĺȮ&sticky nets)  ĶŅȮDactylaria haptotyla ŐĸŃȮ
Nematoctonus spp. ĽĶƟŅĚȮsticky knobs  ĶŅȮDrechmeria coniospora  ŐĸŃȮHirsutella 
rhossiliensis ĽĶƟŅĚĽĮŀĶƢŏľĬňĵĺȮ ĞŉŗĚĶŅŐĨƞĸŃĝĬŇħěŃĽĶƟŅĚĔńĭħńĔŐĸŃĽĶƟŅĚŏĽƟĬŒĵŏĕƟŅœĮŏěĶŇĠŒĬĨńĺ
œĽƟŏħŊŀĬİŀĵŐĸŃœĽƟŏħŊŀĬİŀĵěŃĨŅĵŒĬĪňŗĽŋħȮȮȮȮȮĬŀĔěŅĔĬńŘĬĵńĚĴňĶŅœĴėŀĶƢœĶĞŅȮœħƟŐĔƞȮŏĺĽŇėŌĸŅĶƢȮŀŅĶƢ
ĭńĽėŌĸŅĶƢȮœĴėŀĶƢœĶĞŅȮ&ĺň-ŏŀœĴėŀĶƢœĶĞŅ'ȮĞŉŗĚŏĮƦĬŏĝŊŘŀĶŅĪňŗŀŅĻńĵŀĵŌƞĶƞĺĴĔńĭĶŅĔıŊĝȮőħĵĴňėĺŅĴĽńĴıńĬīƢ
ŐĭĭŀŜŅĬĺĵĮĶŃőĵĝĬƢĞŉŗĚĔńĬŐĸŃĔńĬȮ ĽŅĴŅĶĩĝƞĺĵŏıŇŗĴįĸįĸŇĨŒľƟŐĔƞıŊĝȮ őħĵĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶ
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ŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĸħĔŅĶŒĝƟĮŋƜĵȮĝƞĺĵŏıŇŗĴĮĶŇĴŅĦĔŅĶħŌħīŅĨŋĲŀĽĲŀĶńĽȮœĬőĨĶŏěĬȮŐĸŃěŋĸīŅĨŋ
ŀŅľŅĶŒľƟĴŅĔĕŉŘĬȮ&Jackson et al., 0..0; Nikitas et al., 0..0; Bagyaraj, /770'ȮŐĸŃĵńĚĝƞĺĵŒľƟıŊĝ
ĴňėĺŅĴĨƟŅĬĪŅĬĨƞŀĔŅĶŏĕƟŅĪŜŅĸŅĵĕŀĚœĽƟŏħŊŀĬİŀĵŒĬħŇĬĪňŗĴňĲŀĽĲŀĶńĽĬƟŀĵȮ&Ĵĸĝńĵ, 032/'ȮȮȮȮȮŏĝŊŘŀ
ĶŅĺň-ŏŀœĴėŀĶƢœĶĞŅȮ ĽŅĴŅĶĩĸħĮĶŇĴŅĦėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬĴŃŏĕŊŀŏĪĻŀĵƞŅĚĴň
ĬńĵĽŜŅėńĠȮŐĸŃĵńĚĴňĶŅĵĚŅĬĔŅĶĸħėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬİŀĵĔńĭįńĔĝĬŇħŀŊŗĬŕȮħƟĺĵȮ&Sikora and 
Schonbeck, /773'ȮȮȮ 
 ěŅĔĔŅĶĽŊĭėƟĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĮĢŇĮƤĔļƢĔńĭœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝŒĬĮĶŃŏĪĻœĪĵȮ Ȯ Ĵň
ĶŅĵĚŅĬįĸĚŅĬĺŇěńĵőħĵȮĽŊĭĻńĔħŇśȮ&0311'ȮĶŅĵĚŅĬĺƞŅĴňŏĝŊŘŀĶŅĴŅĔĔĺƞŅȮ2..ȮĝĬŇħŒĬȮ/3ȮĽĔŋĸȮĪňŗĽŅĴŅĶĩ
ŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵœħƟ 
 ĻĶĻŇĸĮƝȮ &0314'Ȯ œħƟĶĺĭĶĺĴĶŅĵĚŅĬŏĔňŗĵĺĔńĭŏĝŊŘŀĶŅĪňŗĽŅĴŅĶĩŒĝƟėĺĭėŋĴœĽƟŏħŊŀĬİŀĵœħƟĴň
ěŜŅĬĺĬȮ11ȮĽĔŋĸħƟĺĵĔńĬȮŒĬěŜŅĬĺĬĬňŘĴňŏĝŊŘŀĶŅĽĔŋĸȮPaecilomyces  ĶĺĴŀĵŌƞħƟĺĵ 
 ĴĬĨĶňȮ&0316'ȮœħƟĻŉĔļŅĔŅĶŒĝƟŏĝŊŘŀĶŅĶƞĺĴĔńĭŐĚƞĚĕŇĚĪňŗĴňœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮőħĵŒĝƟŏĝŊŘŀĶŅĶŀĚ
ĔƟĬľĸŋĴĔƞŀĬĮĸŌĔŐĚƞĚĕŇĚĪňŗĴňœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĽŅĴŅĶĩĸħĮĶŇĴŅĦœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĸĚŐĸŃŒľƟįĸ
įĸŇĨŒĔĸƟŏėňĵĚĔńĭĺŇīňĔŅĶŒĝƟĽŅĶŏėĴňȮoxamyl  ěŋƞĴĕŇĚĔƞŀĬĮĸŌĔ 
 ŒĬħƟŅĬĔŅĶŐĵĔŐĸŃŏıŅŃŏĸňŘĵĚŏĝŊŘŀĶŅȮPaecilomyces œħƟĴňĔŅĶĻŉĔļŅȮĔŅĶŐĵĔŏĝŊŘŀĶŅěŅĔħŇĬĪňŗ
ĬŇĵĴŒĝƟėŊŀĺŇīňȮdilution plate (ŏĸĕŅ, 0311; ěŇĶŏħĝ, 0314'ȮĽŜŅľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦŏĝŊŘŀĶŅ
ĴňĔŅĶŒĝƟĺńĽħŋľĸŅĵĝĬŇħőħĵĴŅĔěŃŒĝƟŏĴĸŖħīńĠıŊĝȮŏĝƞĬȮĕƟŅĺĽŅĸňȮĕƟŅĺőŀƠĨȮĕƟŅĺĭŅŏĸĵƢȮĕƟŅĺőıħȮĕƟŅĺŏěƟŅ
ŐĸŃĕƟŅĺĲƙŅĚȮŒĬĮĶŃŏĪĻœĪĵȮĽŋĳĔŇěȮ&0310'ȮŐĸŃĻĶĻŇĸĮƝȮ&0314'ȮŒĝƟŏĴĸŖħĕƟŅĺĲƙŅĚŏĮƦĬĺńĽħŋŒĬĔŅĶŏıŇŗĴ
ĮĶŇĴŅĦŏĝŊŘŀĶŅŐĸŃœħƟįĸħň 
 ħńĚĬńŘĬȮĶŅȮPaecilomyces ĪňŗŐĵĔœħƟěŅĔĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬĮƖȮ0337ȮěŉĚėĺĶ
ĬŜŅĴŅĪħĽŀĭĔŅĶŏıŅŃĕĵŅĵŒĬŏĴĸŖħīńĠıŊĝĝĬŇħĨƞŅĚŕȮ ŏıŊŗŀœħƟĮĶŇĴŅĦĴŅĔŒĬĔŅĶĬŜŅœĮŒĝƟėĺĭėŋĴőĶė
ĶŅĔĮĴŒĬĽĳŅıœĶƞȮ Ȯ ĞŉŗĚěŃŏĮƦĬŐĬĺĪŅĚĔŅĶĮƚŀĚĔńĬĔŜŅěńħőħĵĝňĺĺŇīňĪňŗĮĸŀħĳńĵĨƞŀĽŇŗĚĴňĝňĺŇĨȮ ŐĸŃ
ĽĳŅıŐĺħĸƟŀĴȮȮĨĸŀħěĬŏıŇŗĴĪŅĚŏĸŊŀĔŐĸŃĔŅĶĵŀĴĶńĭĕŀĚŏĔļĨĶĔĶŒĬĔŅĶėĺĭėŋĴőĶėĶŅĔĮĴĨƞŀœĮ 
 
ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 

/,ȮĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB/ isolate ĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĪŜŅĸŅĵœĕƞœĽƟŏħŊŀĬİŀĵ
ĶŅĔĮĴȮ 

0,ȮŏĴĸŖħīńĠıŊĝȮœħƟŐĔƞȮĕƟŅĺőıħȮĸŌĔŏħŊŀĵȮĩńŗĺŏľĸŊŀĚȮĩńŗĺŏĕňĵĺȮŐĸŃĕƟŅĺĲƙŅĚȮ 
1,ȮŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅȮpotato dextrose agar (PDA)   

 2,ȮŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĶŅĺŇĪĵŅȮœħƟŐĔƞȮĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮStereo microscope ŐĸŃȮ
Compound microscope ŏėĶŊŗŀĚŐĔƟĺȮȮŏėĶŊŗŀĚĝńŗĚȮȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇȮȮœĴőėĶĮƕŏĮĨȮȮľĴƟŀĬŉŗĚŐĶĚħńĬ 
 3,ȮĽŅĶŏėĴňȮœħƟŐĔƞȮȮŐŀĸĔŀŁŀĸƢȮȮőĞŏħňĵĴėĸŀœĶħƢȮȮĔĸňŏĞŀĶňĬȮŐĸŃȮstreptomycin  
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ĺŇīňĔŅĶ 
 ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCRD  3ȮĔĶĶĴĺŇīňȮ3ȮĞŘŜŅ 
  ĔĶĶĴĺŇīňĪňŗȮ/ȮȮŏĸňŘĵĚĶŅĮĢŇĮƤĔļƢĭĬŀŅľŅĶĝĬŇħĕƟŅĺĲƙŅĚ 
  ĔĶĶĴĺŇīňĪňŗȮ0ȮȮŏĸňŘĵĚĶŅĮĢŇĮƤĔļƢĭĬŀŅľŅĶĝĬŇħĕƟŅĺőıħ 
  ĔĶĶĴĺŇīňĪňŗȮ1ȮȮŏĸňŘĵĚĶŅĮĢŇĮƤĔļƢĭĬŀŅľŅĶĝĬŇħĸŌĔŏħŊŀĵ 
  ĔĶĶĴĺŇīňĪňŗȮ2ȮȮŏĸňŘĵĚĶŅĮĢŇĮƤĔļƢĭĬŀŅľŅĶĝĬŇħĩńŗĺŏĕňĵĺ 
  ĔĶĶĴĺŇīňĪňŗȮ3ȮȮŏĸňŘĵĚĶŅĮĢŇĮƤĔļƢĭĬŀŅľŅĶĝĬŇħĩńŗĺŏľĸŊŀĚ 

ĺŇīňĮĢŇĭńĨŇĔŅĶĪħĸŀĚ 
/,ȮŏĨĶňĵĴŏĴĸŖħīńĠıŊĝĝĬŇħĨƞŅĚŕȮŐĝƞĬŘŜŅĪŇŘĚœĺƟȮ/0ȮĝńŗĺőĴĚȮŏıŊŗŀŒľƟŏĴĸŖħŀƞŀĬĨńĺȮĬŉŗĚĽŋĔœħƟĚƞŅĵœĴƞ

ŐĕŖĚĔĶŃħƟŅĚȮ ĪŜŅĔŅĶĞŅĺŏĴĸŖħīńĠıŊĝĕŉŘĬıńĔœĺƟŒľƟĽŃŏħŖħĬŘŜŅȮ ěŅĔĬńŘĬĬŜŅœĮŒĽƞŒĬĸńĚĩŉĚĪňŗĴňįƟŅĕŅĺĭŅĚĶŀĚ
ŀĵŌƞȮĮƕħİŅĸńĚĩŉĚȮŏĮƕħœĲĮŅĬĔĸŅĚȮĬŉŗĚěĬŏĴĸŖħŏĔŊŀĭĽŋĔȮıńĔœĺƟěĬŏĴĸŖħŏĵŖĬȮĨńĔŏĴĸŖħīńĠıŊĝĝĬŇħĨƞŅĚŕȮ
ĮĶŇĴŅĦȮ3.ȮĔĶńĴȮŒĽƞĸĚŒĬȮErlenmeyer flask ĕĬŅħȮ03.ȮĴŇĸĸŇĸŇĨĶȮŀŋħěŋĔĽŜŅĸňȮĮƕħĪńĭħƟĺĵĔĶŃħŅļĶńħ
ĵŅĚȮŐĸŃĬŜŅœĮĬŉŗĚęƞŅŏĝŊŘŀħƟĺĵľĴƟŀĬŉŗĚėĺŅĴħńĬœŀĬŘŜŅȮĪňŗŀŋĦľĳŌĴŇȮ/0/ȮŀĚĻŅŏĞĸŏĞňĵĽȮėĺŅĴħńĬȮ/3Ȯ
ĮŀĬħƢĨƞŀĨŅĶŅĚĬŇŘĺȮŏĮƦĬŏĺĸŅȮ/3ȮĬŅĪňȮĬŜŅĴŅıńĔœĺƟŒľƟŏĵŖĬŐĸŃĪŜŅĔŅĶŏĕĵƞŅĕĺħŏĭŅŕȮŒľƟŏĴĸŖħīńĠıŊĝ
ĔĶŃěŅĵĨńĺŀŀĔěŅĔĔńĬȮȮĪŜŅĔŅĶĵƟŅĵĶŅĮĢŇĮƤĔļƢĝĬŇħĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮĸĚ
ĭĬŏĴĸŖħīńĠıŊĝȮ ĮĢŇĭńĨŇĳŅĵŒĨƟĽĳŅĺŃĮĸŀħŏĝŊŘŀȮ őħĵŏěŅŃĨĶĚĭĶŇŏĺĦĕŀĭĕŀĚőėőĸĬňĶŅĮĢŇĮƤĔļƢħƟĺĵȮ
cork borer ŒĽƞĸĚŒĬĕĺħĶŌĮĝĴıŌƞĪňŗĳŅĵŒĬĭĶĶěŋŏĴĸŖħīńĠıŊĝĝĬŇħĨƞŅĚŕȮĬŜŅœĮĭƞĴŏĝŊŘŀœĺƟĪňŗŀŋĦľĳŌĴŇľƟŀĚ
ěĬĶŅĮĢŇĮƤĔļƢŏěĶŇĠėĸŋĴŏĴĸŖħīńĠıŊĝȮŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮȮȮĪŜŅĔŅĶĨĶĺěĬńĭĽĮŀĶƢőħĵĔŅĶŏěŊŀěŅĚĽĮŀĶƢ
ĕŀĚĶŅĮĢŇĮƤĔļƢĪňŗŏĸňŘĵĚœħƟěŅĔŏĴĸŖħīńĠıŊĝĨƞŅĚŕȮħƟĺĵĺŇīňȮten fold serial dilution  őħĵŏĨĶňĵĴĬŘŜŅĔĸńŗĬȮ
7ȮĴŇĸĸŇĸŇĨĶȮŒĽƞŒĬľĸŀħĪħĸŀĚĕĬŅħĮĶŇĴŅĨĶȮ03ȮĴŇĸĸŇĸŇĨĶȮŀŋħħƟĺĵěŋĔĽŜŅĸňȮĬŜŅœĮĬŉŗĚęƞŅŏĝŊŘŀħƟĺĵľĴƟŀĬŉŗĚ
ėĺŅĴħńĬœŀĬŘŜŅȮĪňŗŀŋĦľĳŌĴŇȮ/0/ȮŀĚĻŅŏĞĸŏĞňĵĽėĺŅĴħńĬȮ/3ȮĮŀĬħƢĨƞŀĨŅĶŅĚĬŇŘĺȮŏĮƦĬŏĺĸŅȮ/3ȮĬŅĪňȮĬŜŅȮ
.,.3# Tween 6.ȮŒĽƞŒĬȮ3-5ȮľĸŀħĨƞŀĨńĺŀĵƞŅĚȮĬŜŅŏĴĸŖħīńĠıŊĝŐĨƞĸŃĝĬŇħĪňŗĴňĶŅĮĢŇĮƤĔļƢŏěĶŇĠŀĵŌƞ
ŀŀĔěŅĔȮErlenmeyer flask ĬŘŜŅľĬńĔȮ3.ȮĔĶńĴȮŒĽƞĸĚŒĬľĸŀħĪħĸŀĚĪňŗĴňĬŘŜŅĔĸńŗĬŐĸŃįƞŅĬĔŅĶęƞŅŏĝŊŘŀ
ŐĸƟĺĬŜŅœĮŏĕĵƞŅħƟĺĵŏėĶŊŗŀĚŏĕĵƞŅľĸŀħĪħĸŀĚȮ&Vortex mixer)   ĞŉŗĚœħƟėĺŅĴŏĕƟĴĕƟĬĕŀĚĽĮŀĶƢŏĪƞŅĔńĭȮ
/.-/ȮȮȮȮŒĝƟȮœĴőėĶĮƕŏĮĨħŌħȮspore suspension ĪňŗėĺŅĴŏĕƟĴĕƟĬȮ/.-/ȮŀŀĔĴŅȮ/ȮĴŇĸĸŇĸŇĨĶȮŒĽƞŒĬ
ľĸŀħĬŘŜŅĔĸńŗĬľĸŀħĪňŗĽŀĚŏĕĵƞŅŒľƟŏĕƟŅĔńĬěŃœħƟėĺŅĴŏĕƟĴĕƟĬĕŀĚĽĮŀĶƢŏĪƞŅĔńĭȮ/.-0ȮŐĸŃȮ/.-3ȮľĶŊŀ
ěĬĔĺƞŅėĺŅĴľĬŅŐĬƞĬĕŀĚĽĮŀĶƢěŃŏěŊŀěŅĚěĬĽŅĴŅĶĩĬńĭœħƟȮ 
ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮ ĨĶĺěĬńĭěŜŅĬĺĬĽĮŀĶƢĕŀĚĶŅĮĢŇĮƤĔļƢȮ őħĵŒĝƟȮHaemacytometer ĳŅĵŒĨƟĔĸƟŀĚ
ěŋĸĪĶĶĻĬƢĔŜŅĸńĚĕĵŅĵĽŌĚȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĽĩŇĨŇȮ  
 0,ȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚĶŅĮĢŇĮƤĔļƢŒĬĔŅĶĪŜŅĸŅĵœĕƞœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ 
  ĪŜŅĔŅĶĪħĽŀĭĶŅĮĢŇĮƤĔļƢĪňŗŏĸňŘĵĚœħƟěŅĔŏĴĸŖħīńĠıŊĝĝĬŇħĨƞŅĚŕȮ ŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞ
ĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴőħĵľĵħĽĮŀĶƢĶŅȮĪňŗėĺŅĴŏĕƟĴĕƟĬȮ/.3ȮĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮŐĸŃœĕƞœĽƟŏħŊŀĬİŀĵ
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ėĺŅĴŏĕƟĴĕƟĬȮ1..ȮĲŀĚĨƞŀȮ3.ȮœĴőėĶĸŇĨĶȮĸĚŒĬĩŅħľĸŋĴĝĬŇħȮTissue culture plate ŐĭĭȮ02-well 
ľĸńĚěŅĔĬńŘĬĨĶĺěĔŅĶŏĕƟŅĪŜŅĸŅĵĕŀĚĶŅĪŋĔȮ02ȮĝńŗĺőĴĚȮŏĮƦĬĶŃĵŃŏĺĸŅȮ5ȮĺńĬȮ 
 ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮĨĶĺěĬńĭěŜŅĬĺĬœĕƞĪňŗĩŌĔĪŜŅĸŅĵȮŐĸŃėŇħŏĮƦĬŏĮŀĶƢŏĞŖĬĨƢĔŅĶĪŜŅĸŅĵ 
 
ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2559ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2560 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
  
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  

ĔŅĶŏıŅŃŏĸňŘĵĚĶŅȮPaecilomyces sp. UB1 isolate ŒĬŏĴĸŖħīńĠıŊĝȮ5ȮĝĬŇħȮœħƟŐĔƞȮĕƟŅĺĲƙŅĚȮ
ĕƟŅĺőıħȮĸŌĔŏħŊŀĵȮȮĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺŏľĸŊŀĚȮĪńŘĚľĴħěŜŅĬĺĬȮ5ȮĞŘŜŅȮıĭĺƞŅȮĶŅȮPaecilomyces sp. UB1 
isolate ĽŅĴŅĶĩŏěĶŇĠœħƟħňŐĸŃįĸŇĨĽĮŀĶƢœħƟĮĶŇĴŅĦĴŅĔŒĬĕƟŅĺĲƙŅĚȮȮĶŀĚĸĚĴŅėŊŀĕƟŅĺőıħȮőħĵıĭĺƞŅĪňŗ
ŀŅĵŋȮ3ȮĺńĬľĸńĚŒĽƞŏĝŊŘŀȮĴňŏĽƟĬŒĵĶŅŏěĶŇĠĮĔėĸŋĴŒĬĕƟŅĺĲƙŅĚŐĸŃĕƟŅĺőıħȮȮĽƞĺĬŒĬĸŌĔŏħŊŀĵȮĩńŗĺŏĕňĵĺȮŐĸŃ
ĩńŗĺŏľĸŊŀĚȮĴňŏĽƟĬŒĵĕŀĚĶŅŏěĶŇĠŀĵŌƞŏıňĵĚŏĸŖĔĬƟŀĵŏĪƞŅĬńŘĬȮȮŏĴŊŗŀŀŅĵŋėĶĭȮ7ȮĺńĬȮ ıĭĺƞŅĕƟŅĺĲƙŅĚŐĸŃ
ĕƟŅĺőıħĴňŏĽƟĬŒĵĕŀĚĶŅŏěĶŇĠĮĔėĸŋĴĪńŗĺĪńŘĚľĴħȮȮ&ĳŅıĪňŗȮ1)    

ěŅĔįĸĕŀĚĔŅĶĬńĭěŜŅĬĺĬĽĮŀĶƢĕŀĚĶŅȮ ĴňėƞŅŏĜĸňŗĵĕŀĚěŜŅĬĺĬĽĮŀĶƢĪňŗŏĸňŘĵĚŒĬĕƟŅĚĲƙŅĚĽŌĚĪňŗĽŋħ
ŏĪƞŅĔńĭȮ9.08×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮĶŀĚĸĚėŊŀĔŅĶĕĵŅĵŒĬĕƟŅĺőıħŏĪƞŅĔńĭȮ7.64×105 ĽĮŀĶƢĨƞŀ
ĴŇĸĸŇĸŇĨĶȮĽƞĺĬŒĬĸŌĔŏħŊŀĵȮȮĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺŏľĸŊŀĚȮĴňėƞŅŏĜĸňŗĵĕŀĚěŜŅĬĺĬĽĮŀĶƢĶŅŏĪƞŅĔńĭȮ3.29×105 ȮȮ
2.36×105 ȮŐĸŃȮ2..88×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮĨŅĴĸŜŅħńĭȮȮőħĵĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬĪŅĚĽĩŇĨŇȮ
&ĨŅĶŅĚĪňŗȮ1) 

ĶŅȮPaecilomyces sp. UB1 isolate ĽŅĴŅĶĩŏěĶŇĠœħƟħňŐĸŃįĸŇĨĽĮŀĶƢœħƟĮĶŇĴŅĦĴŅĔŒĬĕƟŅĺ
ĲƙŅĚŐĸŃĕƟŅĺőıħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭįĸĔŅĶĪħĸŀĚĕŀĚȮChioza and Ohga (2013) ĪňŗıĭĺƞŅȮĽƞĺĬĕŀĚ
ŏĽƟĬŒĵĕŀĚĶŅȮP. hepialid ĽŅĴŅĶĩŏěĶŇĠŏĨŇĭőĨœħƟħňŒĬĕƟŅĺĲƙŅĚȮĕƟŅĺőıħȮŐĸŃĕƟŅĺĽŅĸňȮŐĸŃĪňŗĽĳŅĺŃ
ŏěĶŇĠŏĨŇĭőĨĪňŗħňĪňŗĽŋħŀĵŌƞĪňŗȮpH ĶŃľĺƞŅĚȮ6-9 

ŏĴŊŗŀĪŜŅĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩĕŀĚĶŅ Paecilomyces sp. UB1 isolate ĪňŗŏıŅŃĕĵŅĵŒĬ
ŏĴĸŖħīńĠıŊĝĪńŘĚȮ3ȮĝĬŇħȮȮŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴıĭĺƞŅȮȮĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏĕƟŅ
ĪŜŅĸŅĵœĕƞœħƟĶŃľĺƞŅĚȮ43-56Ȯ%  
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ĳŅıĪňŗȮȮ/ȮȮȮĶŅȮPaecilomyces sp. UB1 isolate ĽŅĴŅĶĩŏěĶŇĠœħƟħňŐĸŃįĸŇĨĽĮŀĶƢœħƟĮĶŇĴŅĦĴŅĔŒĬ

ĕƟŅĺĲƙŅĚŐĸŃĕƟŅĺőıħȮĪňŗŏĺĸŅĔŅĶĭƞĴŏıŅŃȮ5ȮĺńĬ 
 
 
 
ĨŅĶŅĚĪňŗȮȮ/ȮȮėƞŅŏĜĸňŗĵěŜŅĬĺĬĽĮŀĶƢĶŅȮPaecilomyces sp. UB1 isolate ĪňŗŏıŅŃŏĸňŘĵĚŒĬŏĴĸŖħīńĠıŊĝ

ĝĬŇħĨƞŅĚȮĪňŗŏĺĸŅȮ5ȮĺńĬ 
 

ĝĬŇħŏĴĸŖħīńĠıŊĝ ėƞŅŏĜĸňŗĵěŜŅĬĺĬĽĮŀĶƢȮ&x105) 
ĕƟŅĺĲƙŅĚ 
ĕƟŅĺőıħ 
ĸŌĔŏħŊŀĵ 
ĩńŗĺŏĕňĵĺ 
ĩńŗĺŏľĸŊŀĚ 

7,.6Ȯa1/ 
5,42Ȯb 
1,07Ȯc 
0,14Ȯd 
0,66Ȯc 

CV. (%) 12.8 
 
 1/ĨńĺŏĸĕŒĬėŀĸńĴĬƢŏħňĵĺĔńĬĪňŗĨŅĴħƟĺĵŀńĔļĶŏľĴŊŀĬĔńĬȮ œĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇĪňŗĶŃħńĭėĺŅĴ
ŏĝŊŗŀĴńŗĬȮ73Ȯ#ȮőħĵĺŇīňȮDMRT 
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ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 
ĔŅĶĕĵŅĵŏĝŊŘŀĶŅȮPaecilomyces sp. UB1 isolate ŒľƟœħƟĮĶŇĴŅĦĴŅĔȮŏıŊŗŀĬŜŅœĮŒĝƟĔŜŅěńħœĕƞ

ĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬŐĮĸĚŏĔļĨĶȮȮȮĽŅĴŅĶĩŏıŅŃŏĸňŘĵĚœħƟħňĪňŗĽŋħŒĬŏĴĸŖħĕƟŅĺĲƙŅĚĬŉŗĚȮȮıĭĺƞŅŏĝŊŘŀĶŅ
ŏěĶŇĠœħƟħňȮȮœħƟěŜŅĬĺĬĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ7,.6Ȯx /.3ȮĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮőħĵĕƟŅĺĲƙŅĚľŅĞŊŘŀœħƟĚƞŅĵȮĴňĶŅėŅ
ĩŌĔȮ Ȯ ŐĸŃĔŅĶŏĨĶňĵĴœĴƞĵŋƞĚĵŅĔȮ Ȯ ěŉĚŏľĴŅŃĪňŗěŃĬŜŅœĮıńĥĬŅĺŇīňĔŅĶŒľƟŏĮƦĬŏĪėőĬőĸĵňĶŃħńĭŏĔļĨĶĔĶ
ĽŅĴŅĶĩĬŜŅœĮĪŜŅŒĝƟŏŀĚœħƟĨƞŀœĮ 
 
ŏŀĔĽŅĶŀƟŅĚŀŇĚ (References) 
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ıŊĝȮȮėĦŃŏĔļĨĶȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,  ĔĶŋĚŏĪıł,ȮȮ55ȮĬ, 
ĴĬĨĶň  ŏŀňŗĵĴĺŇĴńĚĽŅ.  2538.  įĸĕŀĚĽŅĶŏėĴňŐĸŃŏĝŊŘŀĶŅ Paecilomyces lilacinus ĨƞŀœĽƟŏħŊŀĬİŀĵ

ĶŅĔĮĴ Meloidogyne incognita ŒĬŐĚƞĚıńĬīƢĕŇĚ. ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ. ĴľŅĺŇĪĵŅĸńĵȮ
ŏĔļĨĶĻŅĽĨĶƢ.  ĔĶŋĚŏĪıł. 

ŏĸĕŅȮ Ȯ ĴŅőĬĝ,Ȯ Ȯ2533.  ĭĪĮĢŇĭńĨŇĔŅĶĶŅŒĬĬŘŜŅŐĸŃŒĬħŇĬ,Ȯ Ȯ ĳŅėĺŇĝŅőĶėıŊĝȮ ėĦŃŏĔļĨĶȮȮȮ
ĴľŅĺŇĪĵŅĸńĵȮŏĔļĨĶĻŅĽĨĶƢ,  ĔĶŋĚŏĪıł,ȮȮ140 Ĭ, 

ĻĶĻŇĸĮƝȮȮĭŋĠĭńĬħŅĸ,ȮȮ2536.  ĔŅĶŐıĶƞĔĶŃěŅĵŐĸŃĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĭŅĚĝĬŇħŒĬ 
 ıŊŘĬĪňŗĽĩŅĬňŏĔļĨĶľĸĺĚŀƞŅĚĕŅĚ,Ȯ Ȯ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ,Ȯ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 

ĔĶŋĚŏĪıł,ȮȮ 
ĽŊĭĻńĔħŇśȮȮĽĬīŇĶńĨĬ,ȮȮ2533.  ľĸńĔĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝőħĵĝňĺĺŇīň,ȮȮĺŅĶĽŅĶőĶėıŊĝȮ10(3-4) 

: 47. 
ĽŋĳĔŇě  ĽŋĕŒěĴŇĨĶ.  2532.  ŀŇĪīŇıĸĕŀĚ antagonist plants ŐĸŃŏĝŊŘŀĶŅ Paecilomyces lilacinus 

ĨƞŀœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ Meloidogyne spp. ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ. ĴľŅĺŇĪĵŅĸńĵȮ
ŏĔļĨĶĻŅĽĨĶƢ.  ĔĶŋĚŏĪıł. 

Bagyaraj, D.J. 1992. Vesicular-arbuscular mycorrhiza. Application in Agriculture. 
Methods Microbiol. 24 : 360-373. 

Dunn, M. T.  1983.  Paecilomyces nostocoides, a new hypomycete isolated from 
cysts of Heterodera zeae.  Mycologia 75 : 179-182. 

Dunn, M.T.,  Sayre, R.M., Carell, A. & Wergin, W.P.  1982.  Colonization of Nematode 
eggs by Paecilomyces lilacinus (Thom)Samson  as observed with scanning 
electron microscope.  Scanning Electron Microscopy 3 : 1351-1357.   

Hewett, T.E.,  D.W. Dickson, D.J. Mitchell and M.E. Kannwischer-Mitchell.  1988. 
Evaluation of Paecilomyces lilacinus as a biocontrol agent of Meloidogyne 
javanica on tobacco.  Journal of Nematology 20 : 578-584.  



27 

 

Jackson, L.E., D. Miller and S.E. Smith. 2002. Arbuscular mycorrhizal colonization and 
growth of  wild and cultivated lettuce in response to nitrogen and phosphorus. 
Scientia  Horticulturae  94 : 205-218. 

Jatala, P.  1985.  Biological control of nematode, pp. 303-308.  In  J. N. Sasser and 
C.C. Carter (eds.).  An Advanced Treatise on Meloidogyne Volume II : Biology 
and Control.  North Carolina State Univ.  Graphics,  Raleigh, North Carolina. 

Jatala, P.,  1986.  Biological control of plant parasitic nematodes.  Annual Review of 
Phytopathology 24 : 453-489. 

Kerry, B.R.  1987.  Biological Control.  pp. 233-263.  In  R.H. Brown and B.R. Kerry. 
(eds.).  Principle and Practice of Nematode Control in Crop.  Academic Press, 
Sydney. 

Nikitas, K., B. Fotios and S. Nikolaos. 2002. Effect of Verticillium wilt (Verticillium 
dahliae Kleb.) and mycorrhiza (Glomus mosseae) on root colonization, growth 
and nutrient uptake in tomato and eggplant seedlings. Scientia Horticulturae  
94 : 145-156. 

Sikora, R.A. 1992. Management of the antagonistic potential in agricultural 
ecosystemes for the control of plant parasitric nematodes. Annual Review of 
Phytopathology 12 : 245-270. 

Sikora, R.A. and F. Schonbeck. 1995. Effect of vesicular-mycorrhizae, Endogone 
mosseae on the population dynamics of the root-knot nematodesȮMeloidogyne 
incognitaȮand Meloidogyne hapla, pp. 158-166. In proceedings VIII International 
Congress Plant Protection, Moscow. 

Sterring,  G.R.  1991. Biological control of Plant Parasitic Nematode: Progress, Problem 
and Prospect.  C.A.B. International, UK.  282 p. 

  
 
 
 
 
 
 
 
 



28 

 

ĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĶŅĮĢŇĮƤĔļƢŒĬĔŅĶėĺĭėŋĴőĶėĶŅĔĮĴŒĬĶŃħńĭőĶĚŏĶŊŀĬ 
Efficacy of Antagonistic fungi for Controlling Root knot Disease  

in Greenhouse Condition 
 

ĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮŐĸŃȮĴńĸĸŇĔŅȮŐĔƟĺĺŇŏĻļ 
Nuchanart Tangchitsomkid and Mallika Kaewwises 

 
ėŜŅĽŜŅėńĠ (key words) :  ĮĶŃĽŇĪīŇĳŅıȮĶŅĮĢŇĮƤĔļƢȮȮőĶėĶŅĔĮĴ 
  Efficacy, antagonistic fungi, root knot disease 
 
ĭĪėńħĵƞŀȮ(abstract)  
  őĶėĶŅĔĮĴĽŅŏľĨŋěŅĔœĽƟŏħŊŀĬİŀĵȮMeloidogyne incognita ŏĮƦĬőĶėĽŜŅėńĠŒĬıŊĝľĸŅĵ
ĝĬŇħȮȮĴňįĸĔĶŃĪĭĨƞŀįĸįĸŇĨıŊĝŏĽňĵľŅĵŒĬĶŃħńĭŏĻĶļģĔŇěȮĺŇīňĔŅĶĮƚŀĚĔńĬĔŜŅěńħőħĵĸħĮĶŃĝŅĔĶĕŀĚ
œĽƟŏħŊŀĬİŀĵŒĬħŇĬŏĮƦĬĺŇīňĪňŗėĺĶĮĢŇĭńĨŇȮ Ȯ ĔŅĶĬŜŅŏĝŊŘŀĶŅĪňŗŏĮƦĬĮĢŇĮƤĔļƢĔńĭœĽƟŏħŊŀĬİŀĵĴŅŒĝƟŒĬĔŅĶ
ėĺĭėŋĴőĶėȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŏĝŊŘŀĶŅȮPaecilomyces sp. UB1 isolateȮŒĬ
ĔŅĶėĺĭėŋĴőĶėĶŅĔĮĴȮȮěŉĚĪŜŅĔŅĶĪħĽŀĭěŜŅĬĺĬėĶńŘĚĕŀĚĔŅĶŒĝƟŏĝŊŘŀĶŅĔŜŅěńħœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬħŇĬ
ĮĸŌĔıĶŇĔĽĳŅıőĶĚŏĶŊŀĬȮĨŅĴŐįĬĔŅĶĪħĸŀĚŐĭĭ Completely Randomized Design (CRD) Ȯ3Ȯ
ĔĶĶĴĺŇīňȮ4ȮĞŘŜŅȮėŊŀȮĔĶĶĴĺŇīňĪňŗȮ/ȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ/ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔȮȮĔĶĶĴĺŇīňĪňŗȮ0ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ0ȮėĶńŘĚȮ
ıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮĪňŗȮ/3ȮĺńĬȮȮĔĶĶĴĺŇīňĪňŗȮ1ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ1ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0Ȯ
ŐĸŃȮ1ȮĪňŗȮ/3ȮŐĸŃȮ1.ȮĺńĬȮȮĔĶĶĴĺŇīňĪňŗȮ2ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ2ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮȮ1ȮŐĸŃȮ2ȮĪňŗȮ
/3ȮȮ1.ȮŐĸŃȮ23ȮĺńĬȮŐĸŃĔĶĶĴĺŇīňĪňŗȮ3ȮœĴƞŒĽƞĶŅĮĢŇĮƤĔļƢȮ&control) ȮȮįĸĔŅĶĪħĸŀĚıĭĺƞŅĔŅĶŒĽƞĶŅ
ĮĢŇĮƤĔļƢȮ0ȮȮ1ȮŐĸŃȮ2ȮėĶńŘĚ  ĝƞĺĵĸħĔŅĶŏĔŇħĮĴȮ3.-53% ĕŀĚĶŃĭĭĶŅĔ őħĵĴňħńĝĬňĔŅĶŏĔŇħĮĴŏĪƞŅĔńĭȮ
0,30ȮȮ0,3.ȮŐĸŃȮ0,11ȮĨŅĴĸŜŅħńĭȮ &0Ȯ;ȮŏĔŇħĮĴĬƟŀĵĔĺƞŅȮ03#'ȮȮȮŒĬĕĦŃĪňŗĔŅĶŒĽƞȮ1 ėĶńŘĚȮŐĸŃœĴƞŒĽƞ
ĶŅĮĢŇĮƤĔļƢȮĴňħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŅĔıĶŇĔŏĪƞŅĔńĭȮ3.88 ŐĸŃȮ4.79 (3 = ŏĔŇħĮĴȮ25-50 %; 4 = ŏĔŇħĮĴȮ
50-75%)ȮĨŅĴĸŜŅħńĭȮőħĵĴňėĺŅĴŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇȮȮŏĴŊŗŀĨĶĺěĬńĭěŜŅĬĺĬĨńĺŀƞŀĬĶŃĵŃ
ĪňŗȮ0ȮĕŀĚœĽƟŏħŊŀĬİŀĵŒĬħŇĬĮĸŌĔȮĴňěŜŅĬĺĬŏĪƞŅĔńĭȮ013ȮȮ40ȮȮ34ȮȮ11ȮŐĸŃȮ603ȮĨńĺĨƞŀħŇĬȮ0..ȮĔĶńĴȮ
ĕŀĚĔĶĶĴĺŇīňĪňŗȮ/-3ȮĨŅĴĸŜŅħńĭȮȮŐĸŃěŅĔĔŅĶĨĶĺěĽŀĭĶŅĮĢŇĮƤĔļƢŒĬħŇĬĪħĽŀĭȮȮıĭŏĝŊŘŀĶŅĮĢŇĮƤĔļƢŒĬ
ħŇĬĪŋĔĔĶĶĴĺŇīňĪňŗĮĸŌĔŏĝŊŘŀŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮȮŏĴŊŗŀĬŜŅĴŅĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵĔĸŋƞĴ
œĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴıĭĺƞŅĶŅĮĢŇĮƤĔļƢĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĕƞœħƟȮ/..Ȯ% 
 
 Root gall disease caused by Meloidogyne incognita is an important disease in 
many plants.  Affecting crop yields at the economic level. How to prevent and 
eliminate by reducing the population of nematodes in the soil is a practical method.  
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The objective is to test the effectiveness of Paecilomyces sp. UB1 isolate in 
controlling root gall disease. Therefore tested the number use, root-knot nematode 
removal in chilli soil, in greenhouse condition.  According to the experimental plan, 
Completely Randomized Design (CRD) 3Ȯtreatments, 4Ȯreplications, ie, process /, put 
the antagonistic mold /Ȯtime and plant the second method, put the antagonistic 
mold 0Ȯtimes and plant and put 0Ȯtimes at /3Ȯdays At /3Ȯand 1.Ȯdays, method 2, put 
the antagonistic mold 2Ȯtimes and planted and put 0Ȯtimes 1Ȯand 2, /3, 1.Ȯand 23Ȯ
days 0, 1Ȯand 2Ȯtimes, helping to reduce the occurrence of 3.-53#Ȯof the root 
system, with the occurrence index of 0,30Ȯ0,3.Ȯand 0,11Ȯrespectively (0Ȯ;Ȯless than 
03#Ȯknot)ȮWhile wearing 1 time and do not wear antagonistic mold There were 3.88 
and 4.79 (3 = 25-50%; 4 = 50-75% nodule) respectively, with significant differences. 
When counting the number of embryos, stage 2 of the nematode in the planting soil 
With numbers equal to 235 62 56 33 and 825 characters per soil, 200 grams of 
processes 1-5, respectively And from checking the antagonistic mold in the test soil 
Found in all soil antagonistic fungi that were grown in culture media When tested for 
the ability to destroy the eggs of the root-knot nematode, the antagonistic fungus 
can destroy the eggs 100 %. 
 
ĭĪĬŜŅ (Introduction) 

ěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĽŅŏľĨŋőĶėıŊĝȮĵńĚėĚŏĮƦĬĮƤĠľŅĪňŗĽŜŅėńĠŒĬĳŅėĔŅĶŏĔļĨĶȮĪŜŅėĺŅĴŏĽňĵľŅĵĨƞŀ
ıŊĝįĸĕŀĚŏĔļĨĶĔĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔĔƞŀŒľƟŏĔŇħėĺŅĴĽŌĠŏĽňĵĕŀĚįĸįĸŇĨŐĸƟĺȮĵńĚĪŜŅŒľƟįĸįĸŇĨĪňŗ
œħƟĴňėŋĦĳŅıĨŗŜŅȮȮőħĵĔŅĶěńħĔŅĶĻńĨĶŌıŊĝĬńŘĬȮŏĔļĨĶĔĶĴńĔŏĸŊŀĔĺŇīňŒĝƟĽŅĶĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝȮŐĸŃĴň
ĔŅĶŒĝƟŒĬĮĶŇĴŅĦĪňŗœĴƞŏľĴŅŃĽĴȮĽŌĚŏĔŇĬėƞŅĪňŗĔŜŅľĬħȮĮĶŇĴŅĦĔŅĶŒĝƟĴŅĔĕŉŘĬŏĶŊŗŀĵŕȮěĬŏĔŇħĮƤĠľŅĔŅĶħŊŘŀ
ĵŅĕŀĚĻńĨĶŌıŊĝȮĴňįĸĔĶŃĪĭĨƞŀįŌƟŒĝƟȮįŌƟĭĶŇőĳėȮŐĸŃĔŅĶĨĔėƟŅĚĕŀĚĽŅĶŏėĴňŒĬįĸŇĨįĸĨŅĴĴŅȮĽƞĚįĸĩŉĚ
ĔŅĶĽƞĚŀŀĔıŊĝįĸŏĔļĨĶȮĔƞŀŒľƟŏĔŇħĮƤĠľŅĔŅĶĔňħĔńĬĪŅĚĔŅĶėƟŅĳŅĵŒĨƟĔĶŀĭĪŅĚĔŅĶėƟŅĕŀĚŀĚėƢĔŅĶ
ĔŅĶėƟŅőĸĔĺƞŅħƟĺĵŏĶŊŗŀĚĽŋĕŀĬŅĴńĵŐĸŃĽŋĕŀĬŅĴńĵıŊĝȮȮŒĬĮƤěěŋĭńĬŏĔļĨĶĔĶŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚ
ĳŅėĶńģŐĸŃŏŀĔĝĬœħƟĨĶŃľĬńĔĩŉĚıŇļĳńĵħńĚĔĸƞŅĺȮ ĪŋĔİƙŅĵěŉĚľńĬĴŅŒľƟėĺŅĴĽĬŒěĔŅĶŒĝƟĽŅĶĝňĺĳńĦĤƢŒĬ
ĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝŏıŊŗŀĸħĔŅĶŒĝƟĽŅĶĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝĸĚŒĬĶŃħńĭĪňŗĮĸŀħĳńĵȮĞŉŗĚœħƟĴňĔŅĶĻŉĔļŅĺŇěńĵ
ŐĸŃıńĥĬŅěĬœħƟŏĮƦĬĽŅĶĝňĺĳńĦĤƢľĸŅĵĝĬŇħĪňŗŒĝƟŒĬĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏĪňĵĭœħƟ
ĔńĭĽŅĶŏėĴňĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝȮőħĵĴňěŋĸŇĬĪĶňĵƢĭŅĚĝĬŇħĽŅĴŅĶĩįĸŇĨŏĮƦĬĔŅĶėƟŅŐĸƟĺȮŏĝƞĬȮŐĭėĪňŏĶňĵĭň
ŏŀĽȮ(Bacillus subtilis) ŒĝƟŒĬĔŅĶėĺĭėŋĴőĶėĔŅĭŒĭŐľƟĚŒĬĕƟŅĺľĶŊŀőĶėĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅŒĬħŇĬĕŀĚıŊĝ
ŏĻĶļģĔŇěľĸŅĵĝĬŇħȮ&ıŅĔŏıňĵĶȮŐĸŃėĦŃ, 2543)  ŐĭėĪňŏĶňĵĭňĪňȮ(Bacillus thuringiensis) ŒĝƟŒĬĔŅĶ
ĔŜŅěńħľĬŀĬĔĶŃĪŌƟįńĔȮľĬŀĬĔĶŃĪŌƟľŀĴȮ&ŀńěĜĶŅ, 2544) œĺĶńĽŏŀŖĬıňĺňĔŜŅěńħľĬŀĬĔĶŃĪŌƟľŀĴȮ&ŀŋĪńĵ, 
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2544) ŐĸŃœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚĻńĨĶŌįńĔėŃĬƟŅȮ&ĬŋĝĬŅĶĩȮŐĸŃĽŅőĶěĬƢ, 2547)  ŏĮƦĬĨƟĬȮȮĬŀĔěŅĔĬňŘ
ĬŘŜŅľĴńĔĝňĺĳŅıľĶŊŀĪňŗŏĶňĵĔĔńĬĺƞŅĮŋƜĵŀŇĬĪĶňĵƢĬŘŜŅľĶŊŀĬŘŜŅĽĔńħĝňĺĳŅıȮ&Bio-extract) ĞŉŗĚœħƟěŅĔĺńĽħŋŏľĸŊŀ
ĪŇŘĚěŅĔĳŅėĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴȮȮĴŌĸĽńĨĺƢȮȮĺńĝıŊĝĬŘŜŅȮȮŏĻļįńĔįĸœĴƟĪňŗœĴƞœħƟĴŅĨĶģŅĬȮȮŏĮƦĬ
ĺńĨĩŋħŇĭĪňŗľŅœħƟĚƞŅĵĔŖŏĮƦĬŀňĔĪŅĚŏĸŊŀĔľĬŉŗĚĞŉŗĚŏĔļĨĶĔĶĽŅĴŅĶĩĬŜŅĴŅŒĝƟŒĬĔŅĶĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝľĶŊŀ
ĪħŐĪĬĽŅĶĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝœħƟȮȮȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮĻńĨĶŌıŊĝŀŊŗĬŕȮĪňŗĵńĚėĚŏĮƦĬĮƤĠľŅŐĸŃĪŜŅėĺŅĴ
ŏĽňĵľŅĵĨƞŀıŊĝįĸŏĔļĨĶĪńŘĚŒĬħƟŅĬėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĪŜŅŒľƟĨƟĬĪŋĬĔŅĶįĸŇĨĽŌĚĕŉŘĬėŊŀȮőĶėĶŅĔĮĴȮĴň
ĽŅŏľĨŋěŅĔœĽƟŏħŊŀĬİŀĵȮMeloidogyne spp. ĞŉŗĚŏĮƦĬĮƤĠľŅĽŜŅėńĠŒĬĔŅĶĮĸŌĔıŊĝįńĔŐĸŃœĴƟįĸĪňŗĽŜŅėńĠ
œħƟŐĔƞȮĕŇĚȮȮıĶŇĔȮȮĔĶŃŏěňřĵĭŏĕňĵĺȮȮĴńĬİĶńŗĚȮȮŐĸŃİĶńŗĚȮıĭŐıĶƞĶŃĭŅħĪńŗĺĪŋĔĳŅėĕŀĚĮĶŃŏĪĻȮȮőħĵėĺŅĴ
ĶŋĬŐĶĚĕŀĚőĶėĶŅĔĮĴĴňįĸŒľƟĨƟĬıŊĝŏĔŇħŀŅĔŅĶŏľňŗĵĺŏĜŅȮ Ȯ ŐėĶŃŐĔĶŖĬȮ ŐĸŃįĸįĸŇĨĸĚĸħȮ ĶĺĴĩŉĚ
ėŋĦĳŅıĕŀĚįĸįĸŇĨĪňŗœĴƞœħƟĴŅĨĶģŅĬĨŅĴėĺŅĴĨƟŀĚĔŅĶȮ Ȯ ėĺŅĴĽŌĠŏĽňĵĬňŘŏĮƦĬįĸĴŅěŅĔĶŃĭĭĶŅĔĩŌĔ
ĪŜŅĸŅĵŀĵƞŅĚĶŋĬŐĶĚŏĔŇħŏĮƦĬĮŋƙĴĮĴȮ ĪŜŅŒľƟıŊĝœĴƞĽŅĴŅĶĩħŌħĬŘŜŅŐĸŃŐĶƞīŅĨŋŀŅľŅĶœĮŏĸňŘĵĚĽƞĺĬĨƞŅĚŕȮ œħƟȮ
&ĬŋĝĬŅĶĩ, 2550) ĶĺĴĩŉĚĽƞĺĬĕŀĚľńĺĴńĬİĶńŗĚŐĸŃŐĚƞĚĕŇĚŏĽňĵĶŌĮĪĶĚȮ &ĴĬĨĶň, 2538)  ĬŀĔěŅĔĬńŘĬ
œĽƟŏħŊŀĬİŀĵĽŅŏľĨŋőĶėĶŅĔĮĴĴňıŊĝŀŅĻńĵĔĺƟŅĚȮȮĽŅĴŅĶĩĪŜŅėĺŅĴŏĽňĵŒľƟĔńĭıŊĝŀŊŗĬŕȮœħƟľĸŅĵĝĬŇħŀňĔ
ħƟĺĵȮőħĵŏĜıŅŃŒĬıŊĝįńĔ-ıŊĝľńĺȮŐĸŃœĴƟħŀĔȮœħƟŐĔƞȮŐėĶŀĪȮȮĴŃŏĕŊŀŏĪĻȮȮįńĔĝňİĶńŗĚȮȮŏĵŀĭňĶƞŅȮŐĸŃĮĪŋĴ
ĴŅȮŏĮƦĬĨƟĬȮ&Netscher and Sikora, 1990)   

ĔŅĶĮƚŀĚĔńĬĔŜŅěńħœĽƟŏħŊŀĬİŀĵĽŅĴŅĶĩĪŜŅœħƟľĸŅĵĺŇīňȮ ĺŇīňĪňŗŏĔļĨĶĔĶĮĢŇĭńĨŇėŊŀĔŅĶŒĝƟĽŅĶ
ĮƚŀĚĔńĬĔŜŅěńħœĽƟŏħŊŀĬİŀĵőħĵŒĝƟĶŀĚĔƟĬľĸŋĴľĶŊŀŒĝƟĽŅĶŀĭħŇĬĔƞŀĬĮĸŌĔıŊĝȮ ĞŉŗĚĽŅĶĮƚŀĚĔńĬĔŜŅěńħ
œĽƟŏħŊŀĬİŀĵŏľĸƞŅĬňŘĴňėĺŅĴŏĮƦĬıŇļĽŌĚȮ ėĚĮĶŃĽŇĪīŇĳŅıĬŅĬŐĸŃĽŃĽĴŀĵŌƞŒĬħŇĬŐĸŃĬŘŜŅŒĨƟħŇĬȮ Ȯ ŏĮƦĬ
ŀńĬĨĶŅĵĨƞŀįŌƟŒĝƟȮĽŇŗĚĴňĝňĺŇĨȮŐĸŃĽĳŅıŐĺħĸƟŀĴĨƞŅĚŕȮȮȮȮȮĬŀĔěŅĔĔŅĶŒĝƟĽŅĶĮƚŀĚĔńĬĔŜŅěńħĻńĨĶŌıŊĝŏıŊŗŀ
ėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŐĸƟĺȮȮĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢĮĢŇĮƤĔļƢȮŏĝƞĬȮĶŅȮȮŐĭėĪňŏĶňĵȮȮŐĸŃœĽƟŏħŊŀĬİŀĵĪňŗŏĮƦĬ
ĻńĨĶŌīĶĶĴĝŅĨŇȮ ıĭĺƞŅĴňįĸŒĬĔŅĶėĺĭėŋĴőĶėĶŅĔĮĴŒĬıŊĝĨƞŅĚŕȮ ŏĝƞĬĔńĬȮ őħĵĴňĶŅĵĚŅĬĔŅĶĬŜŅĴŅŒĝƟ
ĮƚŀĚĔńĬĔŜŅěńħőĶėĶŅĔĮĴȮ œħƟŐĔƞȮ ĔŅĶŒĝƟĶŅȮPaecilomyces lilacinus ėĺĭėŋĴœĽƟŏħŊŀĬİŀĵȮM. 
incognita ŒĬŐĚƞĚıńĬīŋƢĕŇĚȮ&ĴĬĨĶň, 2538)         ĔŅĶŒĝƟĶŅȮP. lilacinus ėĺĭėŋĴőĶėĶŅĔĮĴŒĬ
įńĔĔŅħľŀĴĝƞĺĵĸħĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔœħƟȮ&ĽŋĳĔŇě, 2532)  ŐĸŃĔŅĶŒĝƟĶŅĺň-ŏŀȮœĴėŀĶƢœĶĞŅȮĽŅĴŅĶĩ
ĸħĮĶŇĴŅĦėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬĴŃŏĕŊŀŏĪĻŐĸŃĵńĚĸħėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬ
İŀĵĔńĭįńĔĝĬŇħŀŊŗĬŕȮħƟĺĵȮ&Sikora and Schonbeck, 1995; Sikora, 1992)   ĶĺĴĩŉĚŐĭėĪňŏĶňĵȮ
Rhizobium sp. ĴňŀŇĪīŇıĸĨƞŀĔŅĶŏĔŇħĮĴĕŀĚœĽƟŏħŊŀĬİŀĵĸħĸĚȮ&ŏıŇŗĴĻńĔħŇś*Ȯ0312' 

ĔŅĶĻŉĔļŅĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢŐĸŃĽŇŗĚĴňĝňĺŇĨŀŊŗĬŕȮŒĬĔŅĶėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĴňĴŅĔĔĺƞŅȮ3..Ȯ
ŏĶŊŗŀĚȮ&Kerry, /765'ȮŏĮƦĬŏĶŊŗŀĚŏĝŊŘŀĶŅŒĝƟĔńĭħńĔľĶŊŀľƞĺĚħńĔȮ35Ȯ#ȮŏĝŊŘŀĶŅĪňŗŏĮƦĬȮendoparasite /7Ȯ#ȮȮ
ŐĭėĪňŏĶňĵȮ3Ȯ#ȮȮőĮĶőĨĞńĺȮ1Ȯ#ȮȮrickettsia 0Ȯ#ȮȮȮtardigrade </Ȯ#ȮȮvirus </Ȯ#ȮȮȮœĽƟŏħŊŀĬİŀĵȮ5Ȯ
#ȮȮœĶĨƞŅĚŕȮ0Ȯ#ȮȮcollemmbola /Ȯ#ȮȮenchytrid < /Ȯ#ȮȮturbellarian < /Ȯ#ȮŐĴĸĚĝĬŇħŀŊŗĬŕȮ< 
/Ȯ#ȮȮěŃŏľŖĬœħƟĺƞŅŏĝŊŘŀĶŅœħƟĴňĔŅĶĻŉĔļŅĔńĬĴŅĔĪňŗĽŋħĶĺĴȮ54#ȮŏĝŊŘŀĶŅĪňŗĴňĔŅĶĻŉĔļŅĔńĬĴŅĔœħƟŐĔƞȮŏĝŊŘŀĶŅȮ
Paecilomyces lilacinus,  P. nostocoides ŐĸŃȮAcremonium spp. ŏĮƦĬĨƟĬ 



31 

 

Jatala (/763; /764'ȮŏĮƦĬĭŋėėĸŐĶĔĪňŗıĭĺƞŅĶŅȮPaecilomyces lilacinus (Thom) Samson 
ĽŅĴŅĶĩŒĝƟĮƚŀĚĔńĬĔŜŅěńħœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮMeloidogyne spp. œħƟħňȮȮĞŉŗĚıĭĺƞŅĶŅĝĬŇħĬňŘĽŅĴŅĶĩ
ėĺĭėŋĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝœħƟľĸŅĵĝĬŇħĶĺĴĪńŘĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮŐĸŃȮcyst nematodes   

Dunn (/761'Ȯ ĽŅĴŅĶĩŐĵĔœħƟŏĝŊŘŀĶŅȮP. nostocoides ěŅĔȮcyst ĕŀĚœĽƟŏħŊŀĬİŀĵ
Heterodera zeae  ŐĨƞŏĬŊŗŀĚěŅĔĴňĶŌĮĶƞŅĚĸńĔļĦŃĪŅĚĽńĦģŅĬŐĸŃőėĶĚĽĶƟŅĚŒĔĸƟŏėňĵĚĔńĭŏĝŊŘŀĶŅȮP. 
lilacinus ĴŅĔȮěŉĚıŇěŅĶĦŅŏľŖĬĺƞŅŏĮƦĬĽŅĵıńĬīŋƢĪňŗĔĸŅĵıńĬīŋƢĴŅěŅĔŏĝŊŘŀĶŅȮP. lilacinus 

ěŅĔĔŅĶĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶıĭĺƞŅȮP. lilacinus ĪňŗŐĵĔœħƟěŅĔȮisolate ĨƞŅĚŕȮĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬŒĬėĺŅĴĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵȮȮȮĭŅĚȮisolate œĴƞĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĽƟŏħŊŀĬİŀĵ
œħƟȮ&Dunn et al., /760'ȮȮĽƞĺĬĔŅĶŒĝƟŏĝňŘŀĶŅĝĬŇħĬňŘŒĬĽĳŅıœĶƞĬńŘĬĭŅĚėĶńŘĚĔŖœĴƞĽŅĴŅĶĩėĺĭėŋĴœĽƟŏħŊŀĬ
İŀĵœħƟȮĩŉĚŐĴƟĺƞŅěŃĴňĮĶŇĴŅĦŏĝŊŘŀĶŅŀĵŌƞŏĮƦĬěŜŅĬĺĬĴŅĔȮ&Hewett et al., /766'ȮěŉĚŏľŖĬœħƟĝńħĺƞŅěŜŅŏĮƦĬ
ěŃĨƟŀĚĴňĔŅĶĻŉĔļŅĕƟŀĴŌĸŏĔňŗĵĺŏĝŊŘŀĶŅŀňĔĴŅĔȮĶĺĴĪńŘĚĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚŏĝŊŘŀĶŅĔńĭœĽƟŏħŊŀĬİŀĵȮĔŅĶŀĵŌƞĶŀħ
ĕŀĚŏĝŊŘŀĶŅȮŀŅěŀĵŌƞŒĬĶŌĮĕŀĚĔŅĶŒĝƟŀŇĬĪĶňĵĺńĨĩŋĪňŗĴňŀĵŌƞŒĬħŇĬľĶŊŀŒĬĶŌĮĕŀĚĔŅĶŏĮƦĬıŅĶŅĽŇĨĔńĭœĽƟŏħŊŀĬ
İŀĵȮȮĮĶŇĴŅĦŐĸŃėŋĦĳŅıĕŀĚŀŇĬĪĶňĵĺńĨĩŋĪňŗĴňŀĵŌƞŒĬħŇĬȮĔŅĶŐĕƞĚĕńĬĔńĭěŋĸŇĬĪĶňĵƢŀŊŗĬŕȮȮȮĽŇŗĚŏľĸƞŅĬňŘĴň
ŀŇĪīŇıĸĨƞŀĔŅĶŏĮƦĬıŅĶŅĽŇĨĨƞŀœĽƟŏħŊŀĬİŀĵȮ&Stering, /77/' 

ŒĬĮƤěěŋĭńĬĴňĔŅĶĻŉĔļŅŏĝŊŘŀĶŅĪňŗŐĵĔœħƟěŅĔħŇĬľĸŅĵĝĬŇħȮĴŅŒĝƟėĺĭėŋĴőĶėıŊĝĪňŗŏĔŇħěŅĔœĽƟŏħŊŀĬ
İŀĵȮœħƟŐĔƞȮĶŅȮPaecilomyces  lilacinus  ŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮMeloidogyne incognita 
ŐĸŃȮM. hapla  ŒĬĴŃŏĕŊŀŏĪĻȮŐĸŃĵńĚŏıŇŗĴįĸįĸŇĨĕŀĚĴŃŏĕŊŀŏĪĻŀňĔħƟĺĵȮ&Sikora, /770'ȮȮȮȮĶŅȮ
Arthrobotrys dactyloides  ŐĸŃȮȮA. brochopaga  ĽĶƟŅĚȮring traps  ĶńħĶŀĭŕȮĸŜŅĨńĺĕŀĚœĽƟŏħŊŀĬ
İŀĵȮȮȮA. oligospora  ĽĶƟŅĚĨŅĕƞŅĵŏľĬňĵĺȮ&sticky nets)  ĶŅȮDactylaria haptotyla ŐĸŃȮ
Nematoctonus spp. ĽĶƟŅĚȮsticky knobs  ĶŅȮDrechmeria coniospora  ŐĸŃȮHirsutella 
rhossiliensis ĽĶƟŅĚĽĮŀĶƢŏľĬňĵĺȮ ĞŉŗĚĶŅŐĨƞĸŃĝĬŇħěŃĽĶƟŅĚĔńĭħńĔŐĸŃĽĶƟŅĚŏĽƟĬŒĵŏĕƟŅœĮŏěĶŇĠŒĬĨńĺ
œĽƟŏħŊŀĬİŀĵŐĸŃœĽƟŏħŊŀĬİŀĵěŃĨŅĵŒĬĪňŗĽŋħȮȮȮȮȮĬŀĔěŅĔĬńŘĬĵńĚĴňĶŅœĴėŀĶƢœĶĞŅȮœħƟŐĔƞȮŏĺĽŇėŌĸŅĶƢȮŀŅĶƢĭńĽ
ėŌĸŅĶƢȮœĴėŀĶƢœĶĞŅȮ&ĺň-ŏŀœĴėŀĶƢœĶĞŅ'ȮĞŉŗĚŏĮƦĬŏĝŊŘŀĶŅĪňŗŀŅĻńĵŀĵŌƞĶƞĺĴĔńĭĶŅĔıŊĝȮőħĵĴňėĺŅĴĽńĴıńĬīƢŐĭĭ
ŀŜŅĬĺĵĮĶŃőĵĝĬƢĞŉŗĚĔńĬŐĸŃĔńĬȮĽŅĴŅĶĩĝƞĺĵŏıŇŗĴįĸįĸŇĨŒľƟŐĔƞıŊĝȮőħĵĝƞĺĵĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚ
ıŊĝŐĸŃĸħĔŅĶŒĝƟĮŋƜĵȮ ĝƞĺĵŏıŇŗĴĮĶŇĴŅĦĔŅĶħŌħīŅĨŋĲŀĽĲŀĶńĽȮ œĬőĨĶŏěĬȮ ŐĸŃěŋĸīŅĨŋŀŅľŅĶŒľƟĴŅĔĕŉŘĬȮ
&Jackson et al., 0..0; Nikitas   et al., 0..0; Bagyaraj, /770'ȮŐĸŃĵńĚĝƞĺĵŒľƟıŊĝĴňėĺŅĴĨƟŅĬĪŅĬ
ĨƞŀĔŅĶŏĕƟŅĪŜŅĸŅĵĕŀĚœĽƟŏħŊŀĬİŀĵŒĬħŇĬĪňŗĴňĲŀĽĲŀĶńĽĬƟŀĵȮ&Ĵĸĝńĵ, 032/'ȮȮȮȮȮŏĝŊŘŀĶŅĺň-ŏŀœĴėŀĶƢœĶĞŅȮ
ĽŅĴŅĶĩĸħĮĶŇĴŅĦėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬĴŃŏĕŊŀŏĪĻŀĵƞŅĚĴňĬńĵĽŜŅėńĠȮ ŐĸŃĵńĚĴň
ĶŅĵĚŅĬĔŅĶĸħėĺŅĴľĬŅŐĬƞĬĕŀĚœĽƟŏħŊŀĬİŀĵĔńĭįńĔĝĬŇħŀŊŗĬŕȮħƟĺĵȮ&Sikora and Schonbeck, /773'ȮȮȮ 

ěŅĔĔŅĶĽŊĭėƟĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗŏĮƦĬĮĢŇĮƤĔļƢĔńĭœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝŒĬĮĶŃŏĪĻœĪĵȮȮĴňĶŅĵĚŅĬ
įĸĚŅĬĺŇěńĵőħĵȮĽŊĭĻńĔħŇśȮ&0311'ȮĶŅĵĚŅĬĺƞŅĴňŏĝŊŘŀĶŅĴŅĔĔĺƞŅȮ2..ȮĝĬŇħŒĬȮ/3ȮĽĔŋĸȮĪňŗĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵ
œĽƟŏħŊŀĬİŀĵœħƟ 
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ĻĶĻŇĸĮƝȮ&0314'ȮœħƟĶĺĭĶĺĴĶŅĵĚŅĬŏĔňŗĵĺĔńĭŏĝŊŘŀĶŅĪňŗĽŅĴŅĶĩŒĝƟėĺĭėŋĴœĽƟŏħŊŀĬİŀĵœħƟĴňěŜŅĬĺĬȮ
11ȮĽĔŋĸħƟĺĵĔńĬȮŒĬěŜŅĬĺĬĬňŘĴňŏĝŊŘŀĶŅĽĔŋĸȮPaecilomyces  ĶĺĴŀĵŌƞħƟĺĵ 

ĴĬĨĶňȮ&0316'ȮœħƟĻŉĔļŅĔŅĶŒĝƟŏĝŊŘŀĶŅȮPaecilomyces ĶƞĺĴĔńĭŐĚƞĚĕŇĚĪňŗĴňœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮ
őħĵŒĝƟŏĝŊŘŀĶŅĶŀĚĔƟĬľĸŋĴĔƞŀĬĮĸŌĔŐĚƞĚĕŇĚĪňŗĴňœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĽŅĴŅĶĩĸħĮĶŇĴŅĦœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ
ĸĚŐĸŃŒľƟįĸįĸŇĨŒĔĸƟŏėňĵĚĔńĭĺŇīňĔŅĶŒĝƟĽŅĶŏėĴňȮoxamyl  ěŋƞĴĕŇĚĔƞŀĬĮĸŌĔ 

ĬŋĝĬŅĶĩȮŐĸŃĴńĸĸŇĔŅȮ&0337'ȮĪŜŅĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬŐĸŃĶŅĔěŅĔıŊŘĬĪňŗĔŅĶĶŃĭŅħĕŀĚ
őĶėĶŅĔĮĴȮœħƟŐĔƞȮěńĚľĺńħĭŋĶňĶńĴĵƢȮĻĶňĽŃŏĔļȮŀŋĭĸĶŅĝīŅĬňȮĬėĶĶŅĝĽňĴŅȮĽŋĶŇĬĪĶƢȮĴľŅĽŅĶėŅĴȮĕŀĬŐĔƞĬȮ
ĬėĶĽĺĶĶėƢȮĽŋıĶĶĦĭŋĶňȮĬėĶĮģĴȮĶŅĝĭŋĶňȮȮĔŅĠěĬĭŋĶňȮĝńĵĬŅĪȮěńĬĪĭŋĶňȮĔŜŅŐıĚŏıĝĶȮŏĝňĵĚŒľĴƞȮŐĸŃ
ŏĝňĵĚĶŅĵȮĶĺĴĪńŘĚĽŇŘĬȮ/5ȮěńĚľĺńħȮěŜŅĬĺĬȮ73.ȮĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔŏĝŊŘŀĶŅőħĵĺŇīňȮSoil dilution 
plate method ŐĸŃȮSoil plate method ĽŅĴŅĶĩŐĵĔœħƟĶŅĮĢŇĮƤĔļƢœħƟȮ37ȮœŀőĞŏĸĪȮȮĔŜŅľĬħĶľńĽ
ĨŅĴĝŊŗŀěńĚľĺńħŐĸŃěŜŅĬĺĬĪňŗŐĵĔœħƟėŊŀȮBR/-BR3, SK/-SK3, UB/-UB6, KK/-KK4, NS/-NS1, SB/-
SB6, NP/-NP5, RB/-RB3, KB/-KB4, CB/, CM/-CM1ȮŐĸŃȮCR/-CR0ȮěŜŅŐĬĔœħƟĶŅȮ3ȮĽĔŋĸȮėŊŀȮ
Trichoderma, Penicillium, Aspergillus, Paecilomyces ŐĸŃȮFusarium  ŐĸŃıĭĺƞŅĶŅȮ
Paecilomyces ŐĸŃȮFusarium  ĽŅĴŅĶĩĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴœħƟȮȮőħĵĴňėƞŅŏĜĸňŗĵĕŀĚ
ŏĮŀĶƢŏĞŖĬĨƢĔŅĶŏĕƟŅĪŜŅĸŅĵŏĪƞŅĔńĭȮ5.,.3ȮŐĸŃȮ/7,6Ȯ#ȮĨŅĴĸŜŅħńĭȮȮŏĴŊŗŀĪŜŅĔŅĶĪħĽŀĭĔŅĶŏĔŖĭĶńĔļŅŏĝŊŘŀ
ĶŅȮPaecilomyces ŐĸŃȮFusarium ŒĬħŇĬŀĭĬŉŗĚęƞŅŏĝŊŘŀȮĪňŗŀŋĦľĳŌĴŇȮ/.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃĨĶĺěėĺŅĴ
ĴňĝňĺŇĨĪňŗĶŃĵŃŏĺĸŅŏĔŖĭȮ4ȮŏħŊŀĬȮıĭĺƞŅŏĝŊŘŀĶŅȮPaecilomyces ĵńĚĽŅĴŅĶĩŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮȮ
ĽƞĺĬĶŅȮFusarium  œĴƞŏěĶŇĠŏĨŇĭőĨŒĬŏĺĸŅȮ4ȮŏħŊŀĬŏĪƞŅĔńĬ ȮȮŏĴŊŗŀĬŜŅȮPaecilomyces sp. UB1 
isolate ŏıŅŃĕĵŅĵŒĬŏĴĸŖħīńĠıŊĝȮ5 ĝĬŇħȮœħƟŐĔƞȮŏĴĸŖħĕƟŅĺĲƙŅĚȮȮĕƟŅĺőıħȮȮĸŌĔŏħŊŀĵȮȮĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺ
ŏľĸŊŀĚȮĪňŗĬŉŗĚęƞŅŏĝŊŘŀŐĸƟĺȮȮĭƞĴŏıŅŃŏĮƦĬŏĺĸŅȮ7 ĺńĬȮȮıĭĺƞŅĶŅȮPaecilomyces sp. UB1 isolate ĽŅĴŅĶĩ
ŏěĶŇĠœħƟħňŐĸŃįĸŇĨĽĮŀĶƢœħƟĮĶŇĴŅĦĴŅĔŒĬŏĴĸŖħĕƟŅĺĲƙŅĚȮ ĴňěŜŅĬĺĬĽĮŀĶƢĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ9.08×105 
ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮȮȮĶŀĚĸĚĴŅėŊŀŏĴĸŖħĕƟŅĺőıħȮŏĪƞŅĔńĭȮ7.64×105 ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮȮĽƞĺĬŒĬĸŌĔŏħŊŀĵȮȮ
ĩńŗĺŏĕňĵĺȮŐĸŃĩńŗĺŏľĸŊŀĚȮĴňėƞŅŏĜĸňŗĵĕŀĚěŜŅĬĺĬĽĮŀĶƢĶŅŏĪƞŅĔńĭȮ3.29×105   2.36×105  ŐĸŃȮ2..88×105 
ĽĮŀĶƢĨƞŀĴŇĸĸŇĸŇĨĶȮĨŅĴĸŜŅħńĭȮȮőħĵĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬĪŅĚĽĩŇĨŇȮȮȮŏĴŊŗŀĪŜŅĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩ
ĕŀĚĶŅĪňŗŏıŅŃĕĵŅĵŒĬŏĴĸŖħīńĠıŊĝĪńŘĚȮ5 ĝĬŇħȮȮŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴıĭĺƞŅȮĴň
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞœħƟĶŃľĺƞŅĚȮ65-78 %  ȮħńĚĬńŘĬȮĶŅȮPaecilomyces sp. UB1 isolateȮ
ĪňŗŐĵĔœħƟěŅĔĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴŒĬĮƖȮ 0337Ȯ ěŉĚėĺĶĬŜŅĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ėĺĭėŋĴőĶėĶŅĔĮĴŒĬĽĳŅıőĶĚŏĶŊŀĬȮ ȮĞŉŗĚěŃŏĮƦĬŐĬĺĪŅĚĔŅĶĮƚŀĚĔńĬĔŜŅěńħőħĵĝňĺĺŇīňĪňŗĮĸŀħĳńĵĨƞŀ
ĽŇŗĚĴňĝňĺŇĨȮŐĸŃĽĳŅıŐĺħĸƟŀĴȮȮĨĸŀħěĬŏıŇŗĴĪŅĚŏĸŊŀĔŐĸŃĔŅĶĵŀĴĶńĭĕŀĚŏĔļĨĶĔĶŒĬĔŅĶėĺĭėŋĴőĶė
ĶŅĔĮĴĨƞŀœĮ 
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ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 

/,ȮĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolate ŐĸŃœĕƞœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮ 
0,ȮŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĶŅȮœħƟŐĔƞȮȮpotato dextrose agar (PDA)  ŐĸŃĕƟŅĺĲƙŅĚ Ȯ 
3. ŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĶŅĺŇĪĵŅȮœħƟŐĔƞȮĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮStereo microscope 

ŐĸŃȮCompound microscope ŏėĶŊŗŀĚŐĔƟĺȮȮŏėĶŊŗŀĚĝńŗĚȮȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇȮȮœĴőėĶĮƕŏĮĨȮȮľĴƟŀĬŉŗĚ
ŐĶĚħńĬ 

4. ĽŅĶŏėĴňȮœħƟŐĔƞȮȮŐŀĸĔŀŁŀĸƢȮȮőĞŏħňĵĴėĸŀœĶħƢȮȮĔĸňŏĞŀĶňĬ ŐĸŃ streptomycin 
3,ȮıŊĝĪħĽŀĭȮ&ıĶŇĔ' 

ĺŇīňĔŅĶ 
 1. ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCompletely Randomized Design (CRD)  5ȮĔĶĶĴĺŇīňȮ4ȮĞŘŜŅȮėŊŀ 
  ĔĶĶĴĺŇīňĪňŗȮ1ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ/ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔ 
  ĔĶĶĴĺŇīňĪňŗȮ2ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ0ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮĪňŗȮ/3ȮĺńĬ 
  ĔĶĶĴĺŇīňĪňŗȮ3ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ1ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮŐĸŃȮ1ȮĪňŗȮ/3ȮŐĸŃȮ1.ȮĺńĬ  
  ĔĶĶĴĺŇīňĪňŗȮ4ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ2ȮėĶńŘĚ ıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0Ȯ1ȮŐĸŃȮ2ȮĪňŗȮ/3Ȯ1.ȮŐĸŃȮ23Ȯ
ĺńĬ 
  ĔĶĶĴĺŇīňĪňŗȮ5ȮȮœĴƞŒĽƞĶŅĮĢŇĮƤĔļƢȮ&control) 
  2. ĵƟŅĵĔĸƟŅıĶŇĔŀŅĵŋȮ1.ȮĺńĬȮĸĚĮĸŌĔŒĬħŇĬĶƞĺĬĮĬĪĶŅĵĪňŗĭĶĶěŋĔĶŃĩŅĚĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ
4ȮĬŇŘĺȮěŜŅĬĺĬȮ03ȮĔĶŃĩŅĚȮȮĪŜŅĔŅĶĮĸŌĔŏĝŊŘŀħƟĺĵœĽƟŏħŊŀĬİŀĵĶŅĔĮĴĶŃĵŃœĕƞěŜŅĬĺĬȮ/*...ȮĲŀĚĨƞŀĨƟĬȮ
ŐĸŃŒĽƞĶŅȮPaecilomyces sp. UB1 isolate ĪňŗŏıŅŃĕĵŅĵŒĬŏĴĸŖħĕƟŅĺĲŅĚȮěŜŅĬĺĬȮ0.ȮĔĶńĴĨƞŀĔĶŃĩŅĚȮ
ĨŅĴĔĶĶĴĺŇīňĔŜŅľĬħȮȮħŌŐĸıŊĝĪħĽŀĭŏĮƦĬŏĺĸŅȮ4.ȮĺńĬȮ    
  1,ȮĔŅĶĺńħħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔȮȮŏĴŊŗŀĨƟĬıĶŇĔĴňŀŅĵŋėĶĭȮ90ȮĺńĬȮĪŜŅĔŅĶĩŀĬĶŅĔȮȮŐĸŃ
ĸƟŅĚįƞŅĬĬŘŜŅœľĸŏıŊŗŀŒľƟŏĻļħŇĬŐĸŃĪĶŅĵĪňŗĨŇħĴŅŀŀĔŒľƟľĴħȮ ĬŜŅœĮĺńħħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔĨŅĴ
ĺŇīňȮĕŀĚĬŋĝĬŅĶĩȮŐĸŃĺĶŅĳĶĦƢȮ&2550) ħńħŐĮĸĚĨŅĴĺŇīňĕŀĚȮHussey and Jansaen (2001) ŐĭƞĚŏĮƦĬȮ
5ȮĶŃħńĭħńĚĬňŘȮ0 =œĴƞĴňĮĴ; 1 = ĴňĮĴŏĔŇħĕŉŘĬŏĸŖĔĬƟŀĵȮ; 2 = ŏĔŇħĮĴĬƟŀĵĔĺƞŅȮ25%; 3 =ŏĔŇħĮĴȮ25-
50%; 4 = ŏĔŇħĮĴȮ50-75%; ŐĸŃȮ5 = ŏĔŇħĮĴĴŅĔĔĺƞŅȮ75%ȮĕŀĚĶŃĭĭĶŅĔ 
  4. ĨĶĺěĽŀĭěŜŅĬĺĬĮĶŃĝŅĔĶœĽƟŏħŊŀĬİŀĵȮM. incognita  ĨńĺŀƞŀĬĶŃĵŃĪňŗȮ2ȮŒĬħŇĬȮȮȮĪŜŅĔŅĶ
ŐĵĔœĽƟŏħŊŀĬİŀĵŀŀĔěŅĔħŇĬĬŘŜŅľĬńĔȮ1..ȮĔĶńĴȮȮőħĵĺŇīňȮAm``ŲqȮqgctgleȮ_lbȮ@_cpk_llȮdsllcjȮ
ĬŜŅœĮĨĶĺěĬńĭěŜŅĬĺĬĨńĺŀƞŀĬĶŃĵŃĪňŗȮ2ȮĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴ ĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĔŜŅĸńĚĕĵŅĵĨŗŜŅȮ
&Stereo microscope) 
  5. ĨĶĺěĽŀĭŏĝŊŘŀĶŅĮĢŇĮƤĔļƢŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮĬŜŅĶŅĔıĶŇĔĪňŗįƞŅĬĔŅĶ
ĺńħħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔŏĶňĵĭĶƟŀĵŐĸƟĺĴŅĽŋƞĴŏĸŊŀĔĔĸŋƞĴœĕƞȮ őħĵŒĝƟĮŅĔėňĭėňĭĔĸŋƞĴœĕƞŀŀĔěŅĔĶŅĔȮ
5ů10ȮĔĸŋƞĴĨƞŀĨƟĬȮĪŜŅĔŅĶęƞŅŏĝŊŘŀĪňŗįŇĺȮőħĵĬŜŅĔĸŋƞĴœĕƞĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬĬŉŗĚęƞŅŏĝŊŘŀȮ2ȮėĶńŘĚȮĬŜŅœĮŒĽƞŒĬľĸŀħ
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ĪħĸŀĚŐĸƟĺŏĨŇĴȮNaOCl 0.5ȮŏĮŀĶƢŏĞŖĬĨƢȮŏĕĵƞŅħƟĺĵŏėĶŊŗŀĚŏĕĵƞŅŏĮƦĬŏĺĸŅȮ3ȮĬŅĪňȮŏıŊŗŀŒľƟĔĸŋƞĴœĕƞĔĶŃěŅĵ
ĨńĺŀŀĔěŅĔĔńĬȮŏĪįƞŅĬĨŃŐĔĶĚĕĬŅħȮ500 mesh ĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬĬŉŗĚęƞŅŏĝŊŘŀȮ2ȮėĶńŘĚȮŏĪœĕƞĪňŗŀĵŌƞŏľĬŊŀ
ĨŃŐĔĶĚŒĽƞĸĚŒĬĭňĔŏĔŀĶƢȮĨńŘĚĨĔĨŃĔŀĬħŌħĬŘŜŅħƟŅĬĭĬĪŇŘĚŒľƟŏľĸŊŀŐĨƞĨŃĔŀĬĕŀĚœĕƞȮŏĨŇĴȮstreptomycin 
sulfate 0.1ȮŏĮŀĶƢŏĞŖĬĨƢȮŏĮƦĬŏĺĸŅȮ3ȮĬŅĪňȮĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬĬŉŗĚęƞŅŏĝŊŘŀŀňĔȮ2ȮėĶńŘĚȮĪŜŅĔŅĶŏěŊŀěŅĚĮĶŇĴŅĦ
œĕƞőħĵĺŇīňȮdilution plate method ĬŜŅĽŅĶĸŃĸŅĵĕŀĚœĕƞȮspread ĸĚĭĬŀŅľŅĶȮWA ĭƞĴŏĝŊŘŀœĺƟĪňŗ
ŀŋĦľĳŌĴŇľƟŀĚȮ Ȯ ĽńĚŏĔĨħŌĔŅĶŏěĶŇĠĕŀĚŏĝŊŘŀĶŅĪŋĔĺńĬĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮ ŏĴŊŗŀıĭĺƞŅĴňŏĽƟĬŒĵĕŀĚĶŅ
ŏěĶŇĠŀŀĔĴŅěŅĔĲŀĚœĕƞȮ ŒľƟĪŜŅĔŅĶĨńħĮĸŅĵŏĽƟĬŒĵĕŀĚĶŅħńĚĔĸƞŅĺĴŅŏĸňŘĵĚĸĚĭĬŀŅľŅĶȮPDA ŏıŊŗŀ
ĨĶĺěĽŀĭĶŌĮĶƞŅĚĸńĔļĦŃĕŀĚőėőĸĬňȮŏĽƟĬŒĵȮŐĸŃĽĮŀĶƢ 
  ĭńĬĪŉĔĕƟŀĴŌĸ 

1. ħńĝĬňĔŅĶŏĔŇħĮĴĪŋĔĔĶĶĴĺŇīňȮŐĸŃĺŇŏėĶŅŃľƢįĸĪŅĚĽĩŇĨŇ 
2. ĨĶĺěĬńĭěŜŅĬĺĬĮĶŃĝŅĔĶœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗȮ0ȮŒĬħŇĬĮĸŌĔ 
3. ĨĶĺěĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚĶŅěŅĔĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮ 

 
ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2560ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2561 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
  
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  
ĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolate ŒĬĔŅĶėĺĭėŋĴőĶėĶŅĔĮĴıĶŇĔ
ŒĬĶŃħńĭőĶĚŏĶŊŀĬȮȮĞŉŗĚŏĝŊŘŀĶŅœħƟěŅĔĔŅĶŏıŅŃĕĵŅĵŒĬŏĴĸŖħĕƟŅĺĲƙŅĚĬŉŗĚęƞŅŏĝŊŘŀȮȮŒĽƞŒĬŀńĨĶŅȮ0.ȮĔĶńĴĨƞŀ
ĨƟĬȮŐĸŃŒĽƞœĽƟŏħŊŀĬİŀĵȮM. incognita ĶŃĵŃœĕƞȮěŜŅĬĺĬȮ/*...ȮĲŀĚĨƞŀĨƟĬĔĸƟŅıĶŇĔŀŅĵŋȮ1.ȮĺńĬȮŒĬ
ĔĶŃĩŅĚĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ4ȮĬŇŘĺȮȮȮȮőħĵĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭ Completely Randomized 
Design (CRD)  ĮĶŃĔŀĭħƟĺĵȮȮ3ȮĔĶĶĴĺŇīňȮ4ȮĞŘŜŅȮėŊŀȮĔĶĶĴĺŇīňĪňŗȮ/ȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ/ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔȮȮ
ĔĶĶĴĺŇīňĪňŗȮ0ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ0ȮėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮĪňŗȮ/3ȮĺńĬȮȮĔĶĶĴĺŇīňĪňŗȮ1ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ1Ȯ
ėĶńŘĚȮıĶƟŀĴĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮŐĸŃȮ1ȮĪňŗȮ/3ȮŐĸŃȮ1.ȮĺńĬȮȮĔĶĶĴĺŇīňĪňŗȮ2ȮȮŒĽƞĶŅĮĢŇĮƤĔļƢȮ2ȮėĶńŘĚȮıĶƟŀĴ
ĮĸŌĔŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮȮ1ȮŐĸŃȮ2ȮĪňŗȮ/3ȮȮ1.ȮŐĸŃȮ23ȮĺńĬȮŐĸŃĔĶĶĴĺŇīňĪňŗȮ3ȮœĴƞŒĽƞĶŅĮĢŇĮƤĔļƢȮ&control) ȮȮ
įĸĔŅĶĪħĸŀĚıĭĺƞŅĔŅĶŒĽƞĶŅĮĢŇĮƤĔļƢȮ0ȮȮ1ȮŐĸŃȮ2ȮėĶńŘĚ  ĝƞĺĵĸħĔŅĶŏĔŇħĮĴȮ3.-53% ĕŀĚĶŃĭĭĶŅĔ 
őħĵĴňħńĝĬňĔŅĶŏĔŇħĮĴŏĪƞŅĔńĭȮ0,30ȮȮ0,3.ȮŐĸŃȮ0,11ȮĨŅĴĸŜŅħńĭȮ &0Ȯ;ȮŏĔŇħĮĴĬƟŀĵĔĺƞŅȮ03#'ȮȮȮ
ŒĬĕĦŃĪňŗĔŅĶŒĽƞȮ1 ėĶńŘĚȮŐĸŃœĴƞŒĽƞĶŅĮĢŇĮƤĔļƢȮĴňħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŅĔıĶŇĔŏĪƞŅĔńĭȮ3.88 ŐĸŃȮ4.79 (3 = 
ŏĔŇħĮĴȮ25-50 %; 4 = ŏĔŇħĮĴȮ50-75%)ȮĨŅĴĸŜŅħńĭȮőħĵĴňėĺŅĴŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇȮ
&ĨŅĶŅĚĪňŗȮ/ȮŐĸŃĳŅıĪňŗȮ/'ȮȮŏĴŊŗŀĨĶĺěĬńĭěŜŅĬĺĬĨńĺŀƞŀĬĶŃĵŃĪňŗȮ0ȮĕŀĚœĽƟŏħŊŀĬİŀĵŒĬħŇĬĮĸŌĔȮĴň
ěŜŅĬĺĬŏĪƞŅĔńĭȮ013ȮȮ40ȮȮ34ȮȮ11ȮŐĸŃȮ603ȮĨńĺĨƞŀħŇĬȮ0..ȮĔĶńĴȮĕŀĚĔĶĶĴĺŇīňĪňŗȮ/-3ȮĨŅĴĸŜŅħńĭȮȮŐĸŃ
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ěŅĔĔŅĶĨĶĺěĽŀĭŏĝŊŘŀĶŅĮĢŇĮƤĔļƢŒĬħŇĬĪħĽŀĭȮȮőħĵĬŜŅħŇĬĸŃĸŅĵĬŘŜŅŐĸŃŏĸňŘĵĚĭĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮıĭ
ŏĝŊŘŀĶŅĮĢŇĮƤĔļƢŒĬħŇĬĪŋĔĔĶĶĴĺŇīňĪňŗĮĸŌĔŏĝŊŘŀŏěĶŇĠœħƟŒĬŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀȮ ȮŏĴŊŗŀĬŜŅĴŅĪħĽŀĭĻńĔĵĳŅıŒĬ
ĔŅĶŏĕƟŅĪŜŅĸŅĵĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮȮıĭĺƞŅĶŅĮĢŇĮƤĔļƢĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵœĕƞœħƟȮ/..Ȯ% 

 ěŅĔįĸĔŅĶĪħĸŀĚŐĽħĚŒľƟŏľŖĬĺƞŅȮ ŏĝŊŘŀĶŅĮĢŇĮƤĔļƢĽŅĴŅĶĩŏĕƟŅĪŜŅĸŅĵĔĸŋƞĴœĕƞĕŀĚœĽƟŏħŊŀĬİŀĵȮȮ
ĪŜŅŒľƟœĕƞœĴƞĲƤĔŏĮƦĬĨńĺŀƞŀĬĔĸńĭŏĕƟŅĪŜŅĸŅĵĶŅĔıĶŇĔœħƟȮȮěŉĚĽŅĴŅĶĩĸħĮĶŃĝŅĔĶœĽƟŏħŊŀĬİŀĵŒĬħŇĬŐĸŃ
ĶŅĔıŊĝȮȮȮħńĚĬńŘĬȮĔŅĶĬŜŅĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolateȮœĮĮĶńĭŒĝƟŒĬĔŅĶėĺĭėŋĴőĶėĶŅĔ
ĮĴŒĬĽĳŅıŐĮĸĚıĶŇĔĪňŗĴňĔŅĶĶŃĭŅħĕŀĚőĶėĶŅĔĮĴȮěŉĚŏĮƦĬŀňĔĺŇīňĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėĶŅĔĮĴŀňĔľĬŉŗĚ
ĪŅĚŏĸŊŀĔŒľƟĔńĭŏĔļĨĶĔĶĪňŗĮĶŃĽĭĮƤĠľŅŒĬıŊŘĬĪňŗĨƞŀœĮ 
 
ĨŅĶŅĚĪňŗȮ1   ħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔŏĴŊŗŀĴňĔŅĶŒĝƟĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolate 

ėĺĭėŋĴœĽƟŏħŊŀĬİŀĵȮMeloidogyne incognita ĽŅŏľĨŋĕŀĚőĶėĶŅĔĮĴıĶŇĔŒĬĽĳŅı
őĶĚŏĶŊŀĬ 

 
ĔĶĶĴĺŇīň ĺŇīňĔŅĶ ħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŅĔ/- 

1 ŒĽƞœĽƟŏħŊŀĬİŀĵȮMi + ĶŅĮĢŇĮƤĔļƢȮPȮŀńĨĶŅȮ0.ȮĔĶńĴ
ĨƞŀĔĶŃĩŅĚȮıĶƟŀĴĮĸŌĔȮ 

   3.88 b2/ 

2 ŒĽƞœĽƟŏħŊŀĬİŀĵȮMi + ĶŅĮĢŇĮƤĔļƢȮPȮŀńĨĶŅȮ0.ȮĔĶńĴ
ĨƞŀĔĶŃĩŅĚȮıĶƟŀĴĮĸŌĔȮŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮĪňŗȮ/3ȮĺńĬ 

2.52 c 

3 ŒĽƞœĽƟŏħŊŀĬİŀĵȮMi + ĶŅĮĢŇĮƤĔļƢȮPȮŀńĨĶŅȮ0.ȮĔĶńĴ
ĨƞŀĔĶŃĩŅĚȮıĶƟŀĴĮĸŌĔȮŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮŐĸŃȮ1ȮĪňŗȮ/3Ȯ
ŐĸŃȮ1.ȮĺńĬ 

2.50 c 

4 ŒĽƞœĽƟŏħŊŀĬİŀĵȮMi + ĶŅĮĢŇĮƤĔļƢȮPȮŀńĨĶŅȮ0.ȮĔĶńĴ
ĨƞŀĔĶŃĩŅĚȮıĶƟŀĴĮĸŌĔȮŐĸŃŒĽƞėĶńŘĚĪňŗȮ0ȮȮ1ȮŐĸŃȮ2ȮĪňŗȮ
/3Ȯ1.ȮŐĸŃȮ23ȮĺńĬ 

2.33 c 

5 ŒĽƞœĽƟŏħŊŀĬİŀĵȮMiȮȮ&inoculated control) 4.79 a 
 CV. (%) 6.20 

Mi = œĽƟŏħŊŀĬİŀĵȮMeloidogyne incognita 
 

1/0 = œĴƞĴňĮĴ; 1 = ĴňĮĴŏĔŇħĕŉŘĬŏĸŖĔĬƟŀĵ;Ȯ2 = ŏĔŇħĮĴĬƟŀĵĔĺƞŅȮ03%; 3 = ŏĔŇħĮĴȮ25-50%; 4 = ŏĔŇħ
ĮĴȮ50-75%; ŐĸŃȮ5 = ŏĔŇħĮĴĴŅĔĔĺƞŅȮ53% ĕŀĚĶŃĭĭĶŅĔ 

2/ėƞŅŏĜĸňŗĵĪňŗĨŅĴħƟĺĵĨńĺŀńĔļĶŏľĴŊŀĬĔńĬŒĬŐĨƞĸŃĔĶĶĴĺŇīňŒĬŐĬĺĨńŘĚ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĪňŗĶŃħńĭ
ėĺŅĴŏĝŊŗŀĴńŗĬȮ73% ėŜŅĬĺĦőħĵĔŅĶŒĝƟĺŇīňȮDMRT 
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ĳŅıĪňŗȮ1  ħńĝĬňĔŅĶŏĔŇħĮĴĪňŗĶŃĭĭĶŅĔĕŀĚĨƟĬıĶŇĔŀŅĵŋȮ7.ȮĺńĬȮŏĴŊŗŀĴňĔŅĶŒĝƟĶŅĮĢŇĮƤĔļƢȮ

Paecilomyces sp. UB1 isolateȮŀńĨĶŅȮ0.ȮĔĶńĴĨƞŀĨƟĬȮȮėĺĭėŋĴőĶėĶŅĔĮĴ 
 A)ȮħńĝĬňĔŅĶŏĔŇħĮĴŏĪƞŅĔńĭȮ0Ȯ&ŏĔŇħĮĴĬƟŀĵĔĺƞŅȮ03#ȮĕŀĚĶŃĭĭĶŅĔ'ȮŏĴŊŗŀŒĽƞĶŅĮĢŇĮƤĔļƢ

ěŜŅĬĺĬȮ0ȮȮ1ȮŐĸŃȮ2ȮėĶńŘĚȮȮ 
 B) ħńĝĬňĔŅĶŏĔŇħĮĴŏĪƞŅĔńĭȮ2Ȯ&ŏĔŇħĮĴȮ3.-53% ĕŀĚĶŃĭĭĶŅĔ) ŏĴŊŗŀŒĽƞĶŅĮĢŇĮƤĔļƢȮ/ȮėĶńŘĚ

ıĶƟŀĴĮĸŌĔ 
 C) ħńĝĬňĔŅĶŏĔŇħĮĴŏĪƞŅĔńĭȮ3Ȯ&ŏĔŇħĮĴĴŅĔĔĺƞŅȮ75%ȮĕŀĚĶŃĭĭĶŅĔ'  
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ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 
 ŏĝŊŘŀĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB1 isolate ĪňŗŏıŅŃĕĵŅĵŒĬŏĴĸŖħĕƟŅĺĲƙŅĚĬŉŗĚęƞŅŏĝŊŘŀȮŒĬ
ŀńĨĶŅȮ0.ȮĔĶńĴĨƞŀĨƟĬıĶŇĔȮŒĬĽĳŅıħŇĬĪňŗĴňœĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮȮĽŅĴŅĶĩĸħĔŅĶŏĔŇħĮĴœħƟȮ3.-53% 
ĕŀĚĶŃĭĭĶŅĔȮȮőħĵĴňĔŅĶŒĽƞĶŅĮĢŇĮƤĔļƢěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮėĶńŘĚȮȮőħĵėĶńŘĚĪňŗȮ/ȮıĶƟŀĴĮĸŌĔȮŐĸŃėĶńŘĚĪňŗȮ0Ȯ
ľƞŅĚĔńĬȮ/3ȮĺńĬȮȮŐĸŃœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇȮŏĴŊŗŀŒĽƞŏĝŊŘŀĶŅȮ1ȮŐĸŃȮ2ȮėĶńŘĚȮȮȮŏĴŊŗŀĬŜŅŏĝŊŘŀĶŅĪňŗŏěĶŇĠĭĬĔĸŋƞĴœĕƞ
œĽƟŏħŊŀĬİŀĵĴŅĪħĽŀĭıĭĺƞŅĵńĚėĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏĕƟŅĪŜŅĸŅĵœĕƞœħƟȮ/..Ȯ%  

ŏĝŊŘŀĶŅĮĢŇĮƤĔļƢȮPaecilomyces sp. UB/Ȯisolate ĽŅĴŅĶĩĬŜŅœĮıńĥĬŅĪħĽŀĭŒĬĽĳŅıœĶƞȮ
ŐĸŃĕĵŅĵįĸĽŌƞŏĔļĨĶĔĶŏıŊŗŀėĺĭėŋĴőĶėĶŅĔĮĴŒĬıŊĝŏĻĶļģĔŇěȮœħƟŐĔƞȮıĶŇĔȮȮĴŃŏĕŊŀȮȮĔĶŃěňřĵĭŏĕňĵĺȮ
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ĔŅĶŏĔŖĭĶĺĭĶĺĴȮŀĬŋĶńĔļƢŐĸŃěŜŅŐĬĔĝĬŇħœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚ 
Culture Collection and Identification of Entomopathogenic Nematodes 

 
ĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮŐĸŃȮĭŋĠŏĶŊŀĬĶńĨĬƢȮŏĶŊŀĚĺŇŏĻļ 

Nuchanart Tangchitsomkid and Boonruenrat Ruengwiset 
 
ėŜŅĽŜŅėńĠ (key words) :  ĔŅĶŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔĝĬŇħȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚ 

culture collection, identification, entomopathogenic nematodes 
ĭĪėńħĵƞŀȮ(abstract)  
 ĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬěŅĔŐľĸƞĚĨƞŅĚŕ œħƟŐĔƞȮěńĚľĺńħŏĝňĵĚŒľĴƞȮĸŜŅĮŅĚȮĔŜŅŐıĚŏıĝĶȮȮ
ŏıĝĶĭŌĶĦƢȮȮĬėĶĮģĴȮȮĝńĵĬŅĪȮȮĔŅĠěĬĭŋĶňȮȮŀŋĪńĵīŅĬňȮȮŀĵŋīĵŅȮȮĶŅĝĭŋĶňȮȮĭŋĶňĶńĴĵƢȮĻĶňĽŃŏĔļȮ
ŀŋĭĸĶŅĝīŅĬňȮĕŀĬŐĔƞĬȮĶƟŀĵŏŀŖħȮȮŏıĝĶĭŋĶňȮĮĶŃěĺĭėňĶňĕńĬīƢȮŐĸŃěńĬĪĭŋĶňȮĶĺĴȮ/6ȮěńĚľĺńħȮěŜŅĬĺĬȮ656Ȯ
ĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔœĽƟŏħŊŀĬİŀĵħƟĺĵȮGalleria baiting techniqueȮœħƟœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĪňŗŒĝƟ
ĔŜŅěńħŐĴĸĚȮěŜŅĬĺĬȮ20ȮœŀőĞŏĸĪȮěŜŅŐĬĔœħƟȮ/ȮĽĔŋĸȮ&Steinernema sp.)ȮőħĵĺŇīň cross mating ĔńĭȮ
S. siamkayai  ŐĸŃĪŜŅĔŅĶŏĔŖĭĶńĔļŅŒĬĽŅĶŀŋƟĴėĺŅĴĝŊŘĬĪňŗŀŋĦľĳŌĴŇȮ03ȮŀĚĻŅŏĞĸŏĞňĵĽȮȮĨŅĴĶľńĽĪňŗ
ĔŜŅľĬħŏĮƦĬŀńĔļĶĵƞŀĝŊŗŀěńĚľĺńħȮħńĚĬňŘȮĳŅėŏľĬŊŀȮSteinernema sp. CM, PL, KP, PB   ĳŅėĔĸŅĚȮ
Steinernema sp. NP, CN, KB, UT, AT, RB  ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮSteinernema sp. KK, 
UB, SK, RE, BR   ĳŅėĨŃĺńĬĨĔȮSteinernema sp. PR, PJ  ŐĸŃĳŅėĨŃĺńĬŀŀĔȮSteinernema sp. 
CB ȮȮěŅĔĔŅĶěŜŅŐĬĔőħĵĺŇīňįĽĴĕƟŅĴıĭĺƞŅĪŋĔœŀőĞŏĸĪȮĽŅĴŅĶĩįĽĴıńĬīŋƢĔńĭȮS. siamkayai  ŒľƟĸŌĔĶŋƞĬ
ŒľĴƞœħƟȮħńĚĬńŘĬœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚĪňŗŐĵĔœħƟěŅĔħŇĬȮ20ȮœŀőĞŏĸĪȮŏĮƦĬœĽƟŏħŊŀĬİŀĵȮS. siamkayai   
 

Collection of soil samples from 18 provinces; Chiang Mai, Lampang, 
Kamphaeng Phet, Phetchabun, Nakhon Pathom, Chainat, Kanchanaburi, Uthai Thani, 
Ayutthaya, Ratchaburi, Buriram, Sisaket, Ubon Ratchathani, Khon Kaen, Roi Et, 
Phetchaburi, Prachuap Khiri Khan and Chanthaburi total 878 samples.  The nematode 
separation with Galleria baiting technique. The fourty-two of entomopathogenic 
nematodes were classified into 1 genus (Steinernema sp.) by cross mating with S. 
siamkayai and keeping in a moisture-absorbing compound at 25 ° C.  According to the 
code given as the abbreviation for the province name as follows: Northern 
Steinernema sp. CM, PL, KP, PB Central Region Steinernema sp. NP, CN, KB, UT, AT, 
RB Northeastern Steinernema sp. , RE, BR West Region Steinernema sp. PR, PJ and the 
Eastern region, Steinernema sp. CB.  All isolates can cross mating with S. siamkayai. 
Therefore, insect nematodes that are isolated from soil 42 isolates are S. siamkayai. 
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ĭĪĬŜŅ (Introduction) 
 œĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ&Entomopathogenic nck_rmbc'ȮŏĮƦĬĽŇŗĚĴňĝňĺŇĨĕĬŅħŏĸŖĔĪňŗœĴƞĴň

ĔĶŃħŌĔĽńĬľĸńĚȮĴňĸŜŅĨńĺĞňĔĞƟŅĵŐĸŃĞňĔĕĺŅŏľĴŊŀĬĔńĬȮŏĮƦĬıĺĔĪňŗĴňĝƞŀĚĸŜŅĨńĺŏĪňĵĴȮĸŜŅĨńĺœĴƞŏĮƦĬĕƟŀĮĸƟŀĚȮ
ĴňįĬńĚĝńŘĬĬŀĔŏĮƦĬĶŀĵĵƞĬĵŊħľĵŋƞĬœħƟȮĴňĶŃĭĭĨƞŅĚŕȮĳŅĵŒĬĸŜŅĨńĺĮĶŃĔŀĭħƟĺĵĶŃĭĭĕńĭĩƞŅĵĪŅĚįŇĺľĬńĚȮ
ĶŃĭĭĮĶŃĽŅĪȮȮĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶȮȮĶŃĭĭĽŊĭıńĬīŋƢȮȮȮŐĸŃĶŃĭĭĔĸƟŅĴŏĬŊŘŀȮȮȮȮœĴƞıĭĶŃĭĭœľĸŏĺňĵĬ
őĸľŇĨȮȮȮŐĸŃĶŃĭĭľŅĵŒěȮȮȮȮĴňĶŌĮĶƞŅĚĸŜŅĨńĺĔĸĴĵŅĺėĸƟŅĵŏĽƟĬħƟŅĵľńĺŐľĸĴĪƟŅĵŐľĸĴȮ&Ʊjgdmpk'ȮȮȮ
œĽƟŏħŊŀĬİŀĵŏĮƦĬıŅĶŅĽŇĨĳŅĵŒĬĨńĺŐĴĸĚȮŐĸŃĴňŏıňĵĚȮ0ȮĺĚĻƢŏĪƞŅĬńŘĬĪňŗĪŜŅŒľƟŏĔŇħőĶėŒĬŐĴĸĚėŊŀȮd_kgjwȮ
Qrcglcplck_rgb_cȮŐĸŃȮFcrcpmpf_`bgrgb_cȮ&ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ0322' 

œĽƟŏħŊŀĬİŀĵŒĬĺĚĻƢȮQrcglcplck_rgb_cȮŏĶňĵĔĝŊŗŀĽŅĴńĠĺƞŅȮqrcglcplck_rgbȮėƟĬıĭėĶńŘĚŐĶĔ

ŒĬȮė,Ļ,Ȯ/701ȮőħĵȮQrcglcpȮŒĬĮĶŃŏĪĻŏĵŀĶĴńĬȮȮœħƟĴňĔŅĶĻŉĔļŅŐĸŃıńĥĬŅœĽƟŏħŊŀĬİŀĵĝĬŇħĬňŘŏĮƦĬ

ŏĺĸŅĴŅĔĔĺƞŅȮ7.ȮĮƖȮĞŉŗĚıĭĺƞŅœĽƟŏħŊŀĬİŀĵĴňŐĭėĪňŏĶňĵŐĔĶĴĸĭŒĬĺĚĻƢȮClrcpm`_arcpgmac_cȮĽĔŋĸȮ

Vclmpf_`bsqȮȮqn,ȮȮŀĵŌƞĶƞĺĴĔńĬŒĬĸńĔļĦŃıŉŗĚıŅŀŅĻńĵľĶŊŀŏĶňĵĔĺƞŅȮqwk`gmqgqȮȮȮőħĵŏĞĸĸƢĕŀĚ

ŐĭėĪňŏĶňĵŏľĸƞŅĬňŘŀŅĻńĵŀĵŌƞĭĶŇŏĺĦĸŜŅœĽƟĽƞĺĬľĬƟŅĕŀĚœĽƟŏħŊŀĬİŀĵĶŃĵŃŏĕƟŅĪŜŅĸŅĵȮ&gldcargtc-qr_ecȮ

hstclgjc'ȮȮőħĵœĽƟŏħŊŀĬİŀĵŏĮƦĬĨńĺıŅŐĭėĪňŏĶňĵŏĕƟŅĽŌƞĨńĺŐĴĸĚȮȮȮőħĵįƞŅĬĪŅĚĝƞŀĚŏĮƕħĨŅĴīĶĶĴĝŅĨŇ

ĕŀĚŐĴĸĚȮœħƟŐĔƞȮĪŅĚĮŅĔȮĝƞŀĚĕńĭĩƞŅĵȮŐĸŃĶŌľŅĵŒěĪŅĚįŇĺľĬńĚȮ&qngp_ajc'ȮȮěŅĔĬńŘĬŏĕƟŅĽŌƞĝƞŀĚĺƞŅĚ

ĳŅĵŒĬĨńĺŐĴĸĚȮ&f_ckmamcj'ȮĞŉŗĚĴňĬŘŜŅŏĸŊŀħȮ&f_ckmjwknf'ȮȮȮœĽƟŏħŊŀĬİŀĵěŃĮĸħĮĸƞŀĵŐĭėĪňŏĶňĵ

ĽŌƞĔĶŃŐĽŏĸŊŀħŐĴĸĚȮŐĸŃĶƞĺĴĔńĬĽĶƟŅĚĽŅĶıŇļȮĪŜŅŒľƟŐĴĸĚŏĔŇħĳŅĺŃŏĸŊŀħŏĮƦĬıŇļȮ&qcnrgackg_'ȮȮŐĸŃ

ĨŅĵŀĵƞŅĚĶĺħŏĶŖĺĳŅĵŒĬŏĺĸŅœĴƞŏĔŇĬȮ26ȮĝĴ,ȮȮȮŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵĽŅĴŅĶĩŏıŇŗĴĮĶŇĴŅĦŒĬĬŘŜŅŏĸŊŀħĕŀĚ

ŐĴĸĚȮ Ȯ ŐĸŃœĽƟŏħŊŀĬİŀĵěŃŏěĶŇĠŏĨŇĭőĨőħĵŒĝƟŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵŒĬĔŅĶĕĵŅĵıńĬīŋƢȮĞŉŗĚŏĮƦĬŐĭĭěńĭ

ėŌƞįĽĴıńĬīŋƢĶŃľĺƞŅĚŏıĻįŌƟŐĸŃŏıĻŏĴňĵȮ ŏĶňĵĔĔŅĶįĽĴıńĬīŋƢŐĭĭĬňŘĺƞŅȮ_knfgkgargaȮ ȮœĽƟŏħŊŀĬİŀĵ

ŏěĶŇĠŏĨŇĭőĨŀĵŌƞĳŅĵŒĬŐĴĸĚĪňŗĨŅĵŐĸƟĺĮĶŃĴŅĦȮ0-1ȮĝńŗĺŀŅĵŋȮĕŉŘĬŀĵŌƞĔńĭĕĬŅħĕŀĚŐĴĸĚȮȮŏĴŊŗŀŐĴĸĚŏĶŇŗĴ

ŐľƟĚŏĮƦĬĞŅĔȮœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗĽŅĴȮ&rfgpb-qr_ecȮhstclgjc'ȮěŃĽŃĽĴŀŅľŅĶĽŜŅĶŀĚĮĶŃŏĳĪ

œĕĴńĬĽŃĽĴĭĶŇŏĺĦŏĬŊŘŀŏĵŊŗŀĪňŗŀĵŌƞĶŃľĺƞŅĚįŇĺľĬńĚĔńĭĔĸƟŅĴŏĬŊŘŀĝƞŀĚĪƟŀĚȮ&fwnmbcpk_jȮ afmpb'ȮŐĸŃ

ħŌħĔĸŊĬŏĞĸĸƢŐĭėĪňŏĶňĵŏĔŖĭœĺƟŒĬĝƞŀĚĺƞŅĚȮ&jskcl'ȮĕŀĚĸŜŅœĽƟĽƞĺĬľĬƟŅȮȮŐĸŃŏėĸŊŗŀĬĨńĺŀŀĔěŅĔĞŅĔ

ĕŀĚŐĴĸĚȮȮŏıŊŗŀĶŀŐĴĸĚŏľĵŊŗŀĨńĺŒľĴƞĨƞŀœĮȮ&?ifspqrȮ_lbȮ@mck_pc*ȮȮ/77.' 

ėĺŅĴĽńĴıńĬīƢĶƞĺĴĔńĬĶŃľĺƞŅĚœĽƟŏħŊŀĬİŀĵŐĸŃŐĭėĪňŏĶňĵȮ&lck_rmbc-̀ _arcpgskȮ

amknjcv'Ȯ ȮœħƟĶńĭėĺŅĴĽĬŒěěŅĔĬńĔĺŇĪĵŅĻŅĽĨĶƢȮ ĪňŗěŃıńĥĬŅĻńĨĶŌīĶĶĴĝŅĨŇĕŀĚŐĴĸĚĝĬŇħĬňŘĴŅŒĝƟ

ĮĶŃőĵĝĬƢȮȮőħĵŏĜıŅŃŒĝƟĔŜŅěńħŐĴĸĚĶŃĵŃĨńĺľĬŀĬĪňŗŏĮƦĬĻńĨĶŌĽŜŅėńĠŒĬıŊĝȮȮěŉĚĴňĔŅĶĻŉĔļŅŐĸŃıńĥĬŅ

œĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĬňŘĨńŘĚŐĨƞŏĶŇŗĴėƟĬıĭėĶńŘĚŐĶĔȮ ěĬĩŉĚĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅĔŅĶŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦ

œĽƟŏħŊŀĬİŀĵŒĬŀŅľŅĶŏĪňĵĴœħƟĽŜŅŏĶŖěĨńŘĚŐĨƞȮė,Ļ,Ȯ/71/ȮőħĵȮEj_qcpȮȮĞŉŗĚŏĮƦĬĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŐĭĭȮ

_vclgaȮasjrspcȮĪňŗœĴƞĴňŏĞĸĸƢĕŀĚȮqwk`gmrgaȮ`_arcpg_ȮĶƞĺĴħƟĺĵȮȮĨƞŀĴŅĴňĔŅĶıńĥĬŅĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚ

ŏĮƦĬŐĭĭȮkmlmvclgaȮasjrspcȮĪňŗĴňȮqwk`gmrgaȮ`_arcpg_ȮĶƞĺĴħƟĺĵȮ&@cbbgle* 1981)  ĞŉŗĚŒľƟįĸįĸŇĨ
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œĽƟŏħŊŀĬİŀĵĽŌĚĔĺƞŅŐĭĭŏħŇĴȮȮȮĬŀĔěŅĔĬňŘȮœĽƟŏħŊŀĬİŀĵĵńĚœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔȮRfcȮSlgrcbȮQr_rcqȮ

Cltgpmlkclr_jȮ NpmrcargmlȮ ?eclawȮ &CN?'ȮĩŉĚėĺŅĴĮĸŀħĳńĵĨƞŀıŊĝȮ ĽńĨĺƢŏĸŊŀħŀŋƞĬŐĸŃĴĬŋļĵƢȮ

ĶĺĴĪńŘĚĮĸŀħĳńĵĨƞŀĽĳŅıŐĺħĸƟŀĴȮ&E_sejcpȮ_lbȮI_w_*Ȯ/77.'ȮȮȮȮœĽƟŏħŊŀĬİŀĵěŉĚœħƟĶńĭėĺŅĴĽĬŒě

ŀĵƞŅĚĔĺƟŅĚĕĺŅĚĪńŗĺőĸĔȮ Ȯ ĪňŗěŃıńĥĬŅŒľƟĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŏĝƞĬŏħňĵĺĔńĭŐĭėĪňŏĶňĵȮ@rȮ&@_agjjsqȮ
rfspglegclqgq'ȮŐĸŃœĺĶńĽȮLNTȮ&lsajc_pȮnmjwfcbpmqgqȮtgpsq'ȮȮĞŉŗĚŏĮƦĬěŋĸŇĬĪĶňĵƢĔŜŅěńħŐĴĸĚĻńĨĶŌ

ĽŜŅėńĠĨƞŅĚŕȮ Ȯ őħĵŏĜıŅŃŐĴĸĚĻńĨĶŌıŊĝŒĬıŊŘĬĪňŗĪŜŅĔŅĶŏĔļĨĶȮ Ȯ ŏĮƦĬĔŅĶĮƚŀĚĔńĬĔŜŅěńħőħĵĝňĺĺŇīňȮ

&`gmjmega_jȮamlrpmjȮ_eclr'ȮȮŏıŊŗŀĝƞĺĵĸħĔŅĶŒĝƟĽŅĶŏėĴňĔŜŅěńħŐĴĸĚȮȮĞŉŗĚŏĮƦĬŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨĪŋĔ

ĝĬŇħŐĸŃĽĳŅıŐĺħĸƟŀĴȮ 

ĬŀĔěŅĔĬńŘĬȮĬńĔĺŇěńĵĵńĚŒľƟėĺŅĴĽŜŅėńĠŒĬĔŅĶėƟĬľŅĝĬŇħŐĸŃĽŅĵıńĬīŋƢŒľĴƞŕȮŒĬŏĕĨĨƞŅĚŕȮĪńŗĺ

őĸĔȮȮȮȮĪńŘĚŒĬĵŋőĶĮȮȮŀŏĴĶŇĔŅȮȮŀŀĽŏĨĶŏĸňĵȮŏŀŏĞňĵȮŐĸŃĭŅĚĮĶŃŏĪĻŒĬŐŀĲĶŇĔŅȮȮŏıŊŗŀœħƟĽŅĵıńĬīŋƢ

ıŊŘĬŏĴŊŀĚľĸŅĔľĸŅĵĝĬŇħȮȮŐĸŃĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺĕŀĚœĽƟŏħŊŀĬİŀĵŒĬīĶĶĴĝŅĨŇĕŀĚĩŇŗĬĪňŗŀĵŌƞȮȮěŅĔ

ĶŅĵĚŅĬĔŅĶĔĶŃěŅĵĨńĺĕŀĚœĽƟŏħŊŀĬİŀĵȮqrcglcplck_rgbȮŒĬĳŌĴŇĳŅėĨƞŅĚŕȮȮȮıĭĺƞŅŒĬĵŋőĶĮĨŀĬŏľĬŊŀ

ŏĪƞŅĔńĭȮ15-27Ȯ#ȮȮŐĸŃıĭŒĬĪŋĔĮĶŃŏĪĻĪňŗĴňĔŅĶĽŜŅĶĺěŒĬĪĺňĮĵŋőĶĮȮȮœħƟŐĔƞȮĽŅīŅĶĦĶńģŏĝėőĔĽőĸĺŅ

ŏĔňĵȮ14,6Ȯ#ȮȮȮĽĺňŏħĬȮ03Ȯ#ȮȮĲƕĬŐĸĬħƢȮ3,6Ȯ#ȮȮĽŅīŅĶĦĶńģœŀĶƢŐĸĬħƢȮȮ/.,2Ȯ#ȮȮĬŀĶƢŏĺĵƢȮ/6,1Ȯ#ȮȮȮ

ŐĸŃĽĺŇĽŏĞŀĶƢŐĸĬħƢȮ04,3Ȯ#ȮȮȮȮȮȮŒĬĪĺňĮŀŏĴĶŇĔŅĴňĔŅĶĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺŐĸŃĶŅĵĚŅĬŒĬȮ3Ȯ

ĮĶŃŏĪĻĕŀĚŀŏĴĶŇĔŅŏľĬŊŀ-ĔĸŅĚėŊŀȮŐėĬŅħŅȮĽľĶńģŀŏĴĶŇĔŅȮŏĴŖĔĞŇőĔȮėŇĺĭŅȮŐĸŃŏĮŀĶƢőĨĶŇőĔȮȮȮȮŐĸŃŒĬȮ

1ȮĮĶŃŏĪĻĕŀĚŀŏĴĶŇĔŅŒĨƟėŊŀȮĭĶŅĞŇĸȮŀŋĶŋĔĺńĵȮŐĸŃŀŅĶƢŏěĬĨŇĬŅȮȮȮȮĬŀĔěŅĔĬńŘĬĵńĚĴňĶŅĵĚŅĬŒĬĮĶŃŏĪĻ

ŀŀĽŏĨĶŏĸňĵȮŐĸŃĬŇĺĞňŐĸĬħƢȮȮȮȮĽƞĺĬŒĬĪĺňĮŏŀŏĞňĵĴňĔŅĶĽŜŅĶĺěŐĸŃĻŉĔļŅĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚœĽƟŏħŊŀĬ

İŀĵȮĶŅĵĚŅĬŒĬȮ7ȮĮĶŃŏĪĻȮėŊŀȮĠňŗĮŋƙĬȮěňĬȮŀŇĬŏħňĵȮȮĻĶňĸńĚĔŅȮȮŏĔŅľĸňȮȮőŀĴŅĬȮȮĴŅŏĸŏĞňĵȮȮŏĺňĵĨĬŅĴȮ

ŐĸŃœĪĵȮȮȮŒĬĪĺňĮŐŀĲĶŇĔŅœħƟĶŅĵĚŅĬĔŅĶĽŜŅĶĺěėƟĬıĭŒĬĮĶŃŏĪĻŏėĬĵŅȮ&ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ0322' 

ŒĬĮƤěěŋĭńĬœĽƟŏħŊŀĬİŀĵĴňĭĪĭŅĪĽŜŅėńĠŒĬĔŅĶĬŜŅĴŅŒĝƟĔŜŅěńħŐĴĸĚľĸŅĵĝĬŇħȮőħĵŏĜıŅŃŐĴĸĚ

ĻńĨĶŌĽŜŅėńĠŒĬıŊĝŏĻĶļģĔŇěȮœħƟŐĔƞȮĔĸŋƞĴľĬŀĬįňŏĽŊŘŀŒĬŀńĬħńĭȮ&mpbcp'ȮJcngbmnrcp_ȮŏĝƞĬȮľĬŀĬĔĶŃĪŌƟ

įńĔȮ&amkkmlȮjc_dumpk*ȮQnmbmnrcp_Ȯjgrsp_'ȮȮľĬŀĬĔĶŃĪŌƟľŀĴȮ&`ccrȮ_pkwumpk*ȮQ,Ȯ
cvges_'ȮȮŐĸŃľĬŀĬŏěŅŃĽĴŀİƚŅĵȮ&?kcpga_lȮ`mjjumpk*ȮFcjgmrfgqȮ_pkgecp_'ȮȮȮĔĸŋƞĴľĬŀĬħƟĺĚ

ŒĬŀńĬħńĭȮAmjcnrcp_ȮŏĝƞĬȮħƟĺĚľĴńħĔĶŃőħħȮ&Ʋc_Ȯ`crjc*ȮNfwjjmrpcr_Ȯqgls_r_'ȮȮľĬŀĬħƟĺĚȮ

H_n_lcqcȮ`ccrjcȮŐĸŃħƟĺĚĚĺĚŀĚŋƞĬȮ&tglcȮucctgj*ȮMrgmpfwlafsqȮqsja_rsq'ȮŏĮƦĬĨƟĬȮȮȮœħƟĴňĔŅĶ

ėńħŏĸŊŀĔĝĬŇħŐĸŃĽŅĵıńĬīŋƢœĽƟŏħŊŀĬİŀĵȮqrcglcplck_rgbȮĬŜŅĴŅįĸŇĨŏĮƦĬĔŅĶėƟŅȮ 4Ȯ ĝĬŇħȮ ėŊŀȮQ,Ȯ
a_pnma_nq_c*ȮQ,Ȯej_qcpg*ȮQ,Ȯdcjrg_c*ȮQ,Ȯpgm`p_tc*ȮQ,Ȯqa_nrcpgqagȮȮŐĸŃȮQ,Ȯisqfgb_gȮȮȮįĸŇĨŏĮƦĬ

įĸŇĨĳńĦĤƢěŜŅľĬƞŅĵĪńŗĺőĸĔĴŅĔĔĺƞŅȮ2.ȮĭĶŇļńĪȮĪńŘĚŒĬĵŋőĶĮȮŀŏĴĶŇĔŅȮŀŀĽŏĨĶŏĸňĵȮŐĸŃŏŀŏĞňĵȮœħƟŐĔƞȮ

ĭĶŇļńĪȮKgapm@gmȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯdcjrg_cȮėĺĭėŋĴľĬŀĬŐĴĸĚĺńĬĪŜŅĸŅĵŏľŖħȮ&ksqfpmmkȮ

qag_pgbq'ȮŒĬįĸŇĨĳńĦĤƢĝŊŗŀȮLck_qwqȮȮŐĸŃœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮėĺĭėŋĴħƟĺĚĚĺĚŀĚŋƞĬȮ&tglcȮ
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ucctgj'ȮŒĬįĸŇĨĳńĦĤƢĝŊŗŀȮLck_qwqȮȮȮȮȮĭĶŇļńĪȮ@gmqwqȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮȮėĺĭėŋĴ

ľĬŀĬħƟĺĚȮH_n_lcqcȮ`ccrjcȮȮȮŐĸŃĭĶŇļńĪȮAg`_-EcgewȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮ&Q03'Ȯ

ŐĸŃȮQ,Ȯdcjrg_cȮ&Q05'ȮėĺĭėŋĴħƟĺĚĚĺĚŀĚŋƞĬĽňħŜŅȮ&`j_aiȮtglcȮucctgj' &ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ0322' 

ĽŜŅľĶńĭŒĬĮĶŃŏĪĻœĪĵȮ ĚŅĬĺŇěńĵĪŅĚħƟŅĬœĽƟŏħŊŀĬİŀĵŏĶŇŗĴĴňĔŅĶĻŉĔļŅėƟĬėĺƟŅŏĴŊŗŀĮĶŃĴŅĦĮƖȮ

2530  őħĵĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮȮȮȮœħƟĬŜŅœĽƟŏħŊŀĬİŀĵȮS. carpocapsae All 

strain ŏĮƦĬĽŅĵıńĬīŋƢěŅĔŀŏĴĶŇĔŅĪňŗįĸŇĨŏĮƦĬĔŅĶėƟŅĪńŗĺőĸĔȮ Ȯ Ȯ ĬŜŅĴŅŏıŇŗĴĮĶŇĴŅĦŒĬŀŅľŅĶŏĪňĵĴŐĸŃ

ĬŜŅœĮŒĝƟėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝĽŜŅėńĠľĸŅĵĝĬŇħĮĶŃĽĭįĸĽŜŅŏĶŖěŒĬĽĳŅıœĶƞĔńĭľĬŀĬŏěŅŃŏĮĸŊŀĔ

ĸŀĚĔŀĚȮȮľĬŀĬĔĶŃĪŌƟľŀĴĪŜŅĸŅĵħŀĔħŅĺŏĶŊŀĚȮŐĸŃħƟĺĚľĴńħįńĔĪŜŅĸŅĵįńĔĔŅħľńĺȮŏĮƦĬĨƟĬȮ(ĺńĝĶň, 

2534)    
ĔŅĶėƟĬľŅœĽƟŏħŊŀĬİŀĵĪňŗĴňŀĵŌƞĨŅĴīĶĶĴĝŅĨŇȮ Ȯ ŏıŊŗŀĬŜŅĕŉŘĬĴŅıńĥĬŅŐĸŃĬŜŅĔĸńĭœĮŒĝƟėĺĭėŋĴ

ŐĴĸĚĻńĨĶŌıŊĝȮȮȮœħƟŏıŇŗĴėĺŅĴĽŜŅėńĠŐĸŃĴňĔŅĶĻŉĔļŅĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬľĸŅĵŕȮħƟŅĬȮȮȮȮőħĵŏĜıŅŃ
ĚŅĬĺŇěńĵĕńŘĬıŊŘĬģŅĬȮȮȮĞŉŗĚħŜŅŏĬŇĬĚŅĬőħĵĬńĔĺŇěńĵŒĬŐĨƞĸŃĽŅĕŅŏıŊŗŀėƟĬľŅěŋħĽŜŅėńĠĕŀĚĔŅĶĬŜŅĴŅŒĝƟŒľƟĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮœĽƟŏħŊŀĬİŀĵŐĨƞĸŃĝĬŇħĴňĕƟŀěŜŅĔńħŒĬĔŅĶĬŜŅœĮŒĝƟŐĨĔĨƞŅĚĔńĬœĮȮŏĝƞĬȮœĽƟŏħŊŀĬİŀĵȮ
S. carpocapsae œĴƞĽŅĴŅĶĩĴňĝňĺŇĨŀĵŌƞœħƟŒĬħŇĬĶƞĺĬĮĬĪĶŅĵȮȮĪňŗŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ35 ŀĚĻŅŏĞĸŏĞňĵĽȮ
(Kaya, 1977) ŏĮƦĬĨƟĬȮ Ȯ Ȯ ĕƟŀěŜŅĔńħħńĚĔĸƞŅĺěŉĚĨƟŀĚĴňĔŅĶėƟĬėĺƟŅĺŇěńĵĕƟŀĴŌĸıŊŘĬģŅĬĪńŘĚħƟŅĬĝňĺĺŇĪĵŅȮ
ĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴĔŅĶħŜŅĶĚĝňĺŇĨȮȮȮĞŉŗĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŏľĸƞŅĬňŘĴňėĺŅĴĽŜŅėńĠĵŇŗĚĨƞŀĔŅĶıńĥĬŅ
œĽƟŏħŊŀĬİŀĵĪňŗıĭĨŅĴīĶĶĴĝŅĨŇŒľƟĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟȮȮȮĔŅĶıĵŅĵŅĴėƟĬľŅœĽƟŏħŊŀĬİŀĵĽŅĵ
ıńĬīŋƢŒľĴƞŒĬŏĕĨĨƞŅĚŕȮ ĞŉŗĚĴňėĺŅĴŐĨĔĨƞŅĚĕŀĚĽĳŅıŐĺħĸƟŀĴȮ ŀŋĦľĳŌĴŇȮȮėĺŅĴĝŊŘĬȮ ėĺŅĴŏĕƟĴĕŀĚ
ŐĽĚŀƟĸĪĶŅœĺőŀŏĸĨȮȮŐĴĸĚŀŅĻńĵȮĝĬŇħŐĸŃėŋĦĽĴĭńĨŇĕŀĚħŇĬȮŏıŊŗŀĬŜŅĽŅĵıńĬīŋƢıŊŘĬŏĴŊŀĚĴŅŒĝƟėĺĭėŋĴ
ĻńĨĶŌıŊĝŒĬĪƟŀĚĩŇŗĬĪňŗĴňĽĳŅıŐĺħĸƟŀĴŏħŇĴȮ Ȯ ěŉĚŏĮƦĬĚŅĬĺŇěńĵĪňŗœħƟĶńĭėĺŅĴĽĬŒěěŅĔĬńĔĺŇěńĵĪńŗĺőĸĔȮ ŒĬ
ĮƤěěŋĭńĬĴňĶŅĵĚŅĬĔŅĶėƟĬıĭœĽƟŏħŊŀĬİŀĵŒĬĽĔŋĸȮQrcglcplck_Ȯqnn,ȮěŜŅŐĬĔœħƟȮ4/ȮĝĬŇħȮŐĸŃĽĔŋĸȮ
Fcrcpmpf_`bgrgqȮqnn,ȮěŜŅŐĬĔœħƟȮ /4Ȯ ĝĬŇħȮ &http://nematology.ifas.ufl.edu/nguyen/ 
morph/steinsp/,htm'ȮȮȮȮȮȮĶĺĴĪńŘĚĮĶŃŏĪĻœĪĵœħƟŏĶŇŗĴĴňĔŅĶĽŜŅĶĺěŏĔŖĭĶĺĭĶĺĴœĽƟŏħŊŀĬİŀĵėĺĭėŋĴ
ŐĴĸĚŒĬĮƖ 2539  ĽŅĴŅĶĩŐĵĔœħƟěŜŅĬĺĬȮ9 œŀőĞŏĸĪȮȮȮěńħŀĵŌƞŒĬȮfamily Steinernematidae 8 œŀőĞ
ŏĸĪȮȮőħĵĔŜŅľĬħĶľńĽĨŅĴěńĚľĺńħĪňŗıĭėŊŀȮěńĚľĺńħĔŅĠěĬĭŋĶňȮ(KBs)  ıŇěŇĨĶȮ(PCs)  ŀĵŋīĵŅȮ(AYs)  
ĔŅĿĽŇĬīŋƢȮ(KSs)  ĴľŅĽŅĶėŅĴȮ(MKs)   ĕŀĬŐĔƞĬȮ(KKs)   ľĬŀĚėŅĵȮ(NKs)  ŐĸŃĽĶŃŐĔƟĺȮ(SKs)  ŐĸŃȮ
family Heterorhabditidae 1 œŀőĞŏĸĪȮėŊŀȮĶƟŀĵŏŀŖħȮ(REh) (ĬŋĝĬŅĶĩȮŐĸŃėĦŃ, 2543)  7ȮœŀőĞ
ŏĸĪȮȮœħƟĬŜŅĴŅĻŉĔļŅĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢėĺĭėŋĴŐĴĸĚȮȮĞŉŗĚıĭĺƞŅĽŅĵıńĬīŋƢĪňŗŐĵĔœħƟěŅĔ
ěńĚľĺńħĔŅĠěĬĭŋĶňȮȮĴňĻńĔĵĳŅıŒĬĔŜŅěńħŐĴĸĚœħƟľĸŅĵĝĬŇħŐĸŃŏıŅŃŏĸňŘĵĚœħƟĚƞŅĵŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔȮȮ
ĽŅĴŅĶĩĬŜŅœĮıńĥĬŅŐĸŃĕĵŅĵįĸĽŌƞŏĔļĨĶĔĶœħƟĨńŘĚŐĨƞĮƖȮ0324-0327Ȯ&ĬŋĝĬŅĶĩ*Ȯ0324: 0325'ȮȮŐĸŃŒĬ
ĮƖȮ 033.Ȯ ĽŅĵıńĬīŋƢȮKBs ĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚĸħĸĚȮ ŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚŒĬŀŅľŅĶŏĪňĵĴŒľƟ
įĸįĸŇĨĨŗŜŅĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮħńĚĬńŘĬȮȮŒĬĮƖȮ0327-0331ȮěŉĚœħƟĪŜŅĔŅĶĽŜŅĶĺěĶĺĭĶĺĴŐĸŃĻŉĔļŅœĽƟŏħŊŀĬ

http://nematology.ifas.ufl.edu/nguyen/
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İŀĵėĺĭėŋĴŐĴĸĚĽŅĵıńĬīŋƢŒľĴƞȮ ȮĞŉŗĚĽŅĴŅĶĩŐĵĔœħƟĽĔŋĸȮSteinernema sp. ŒĬıŊŘĬĪňŗěńĚľĺńħ
ĔŜŅŐıĚŏıĝĶȮ(KPs)  ĶƟŀĵŏŀŖħȮ(REs)  ŀŋĭĸĶŅĝīŅĬňȮ(UBs)  ŏıĝĶĭŌĶĦƢȮ &PBs)   ŐĸŃĽĔŋĸȮ
Heterorhabditis sp. ŒĬıŊŘĬĪňŗěńĚľĺńħŏıĝĶĭŋĶňȮ&PRh)    ŏĴŊŗŀĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬ
İŀĵŒĬĔŅĶęƞŅŐĴĸĚıĭĺƞŅȮKPs ĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚœħƟľĸŅĵĝĬŇħȮȮȮREs ĔŜŅěńħĸŌĔĬŘŜŅĵŋĚĸŅĵȮȮ
ŐĸŃȮPRh ĔŜŅěńħŏľŖĭĺńĺȮȮȮœĽƟŏħŊŀĬİŀĵȮKPs ŐĸŃȮREs ĽŅĴŅĶĩįĸŇĨĕĵŅĵŐĸŃŏıŇŗĴĮĶŇĴŅĦœħƟĚƞŅĵŒĬ
ŀŅľŅĶŏĪňĵĴĝĬŇħŐĕŖĚĔŉŗĚŏľĸĺĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅĪňŗŀńĨĶŅĽƞĺĬȮ5:2:3ȮĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮ
axenic culture &ĬŋĝĬŅĶĩȮŐĸŃȮĦńĢģŇĴŅ*Ȯ0330'ȮȮěŉĚĴňĔŅĶŒĝƟĽŅĵıńĬīŋƢȮKPs ĪħŐĪĬȮKBs  ĨńŘĚŐĨƞĮƖȮ
033.ȮěĬĩŉĚĮƤěěŋĭńĬȮĶĺĴȮ5ȮĮƖȮȮĽŅĵıńĬīŋƢȮKPs ĵńĚėĚĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚŐĸŃĵńĚŒľƟįĸįĸŇĨŒĬ
ŀŅľŅĶŏĪňĵĴėĚĪňŗŐĸŃĽĴŗŜŅŏĽĴŀȮ&ĬŋĝĬŅĶĩ*Ȯ0330; ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ2552; ĬŋĝĬŅĶĩ, 2551'  
ĽŜŅľĶńĭœŀőĞŏĸĪŀŊŗĬŕȮ ĬńŘĬȮ ŏĴŊŗŀĬŜŅĴŅŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔĽŌĨĶŏħňĵĺĔńĬȮ
ĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮaxenic culture ĵńĚŒľƟįĸįĸŇĨĨŗŜŅȮĪŜŅŒľƟĨƟĬĪŋĬĔŅĶįĸŇĨĽŌĚĕŉŘĬ 
 
ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 
 1. ŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶœĽƟŏħŊŀĬİŀĵȮœħƟŐĔƞȮĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮStereo microscope 
ŐĸŃȮCompound microscope ŏėĶŊŗŀĚŐĔƟĺȮȮŏėĶŊŗŀĚĝńŗĚȮȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇȮȮĔĸƞŀĚĭĶĶěŋĨńĺŀĵƞŅĚħŇĬȮȮ
œĴőėĶĮƕŏĮĨȮȮĩńĚŏĔŖĭĶńĔļŅėĺŅĴŏĵŖĬȮŐĸŃĔĶŃħŅļĔĶŀĚȮWhatman#2Ȯ 
 2. ĽŅĶŏėĴňȮœħƟŐĔƞȮȮHyamine  ŐŀĸĔŀŁŀĸƢȮȮőĞŏħňĵĴėĸŀœĶħƢȮȮőıĸŇŏĴŀĶƢȮŐĸŃĪĺŇĬȮ6.Ȯ 
 3. ŀŅľŅĶŐĸŃĺńĽħŋŏĸňŘĵĚŐĴĸĚŀŅĻńĵȮŐĸŃŐĴĸĚȮGalleria sp.  
ĺŇīňĔŅĶ 
 /,ȮŏĔŖĭĨńĺŀĵƞŅĚħŇĬěŅĔŐľĸƞĚĨƞŅĚŕȮėĶŀĭėĸŋĴȮ2ȮĳŅėĕŀĚĮĶŃŏĪĻȮȮĽŋƞĴŏĔŖĭħŇĬŒĬĶŃħńĭėĺŅĴ
ĸŉĔȮ/.-/3ȮĞĴ,ȮěŜŅĬĺĬȮ3ȮěŋħŕȮĸŃĮĶŃĴŅĦȮ1..-3..ȮĔĶńĴȮȮĬŜŅĴŅėĸŋĔŏėĸƟŅĶĺĴĔńĬȮȮȮŒĽƞĩŋĚıĸŅĽĨŇĔ
ĬŘŜŅľĬńĔĮĶŃĴŅĦȮ/ȮĔĔ,ȮŏĪƞŅĔńĭȮ/ȮĨńĺŀĵƞŅĚħŇĬȮȮŒĬŐĨƞĸŃĨńĺŀĵƞŅĚėĶŀĭėĸŋĴıŊŘĬĪňŗȮ/.ȮĨĶ,Ĵ,ȮȮĬŜŅ
ĨńĺŀĵƞŅĚħŇĬŏĔŖĭŒĬĩńĚĶńĔļŅėĺŅĴŏĵŖĬȮ &0.-02Ȯ ȮŜĞ'Ȯ ĕĦŃĬŜŅĔĸńĭľƟŀĚĮĢŇĭńĨŇĔŅĶȮ Ȯ Ȯ ŐĸŃĬŜŅœĮŏĔŖĭĪňŗ
ŀŋĦľĳŌĴŇľƟŀĚěĬĔĺƞŅěŃĬŜŅĴŅŐĵĔœĽƟŏħŊŀĬİŀĵŀŀĔěŅĔħŇĬĨƞŀœĮ 
  0,ȮĔŅĶŐĵĔœĽƟŏħŊŀĬİŀĵŀŀĔěŅĔħŇĬőħĵŒĝƟŏĪėĬŇėȮGalleria baiting techniqueȮĬŜŅħŇĬŐĨƞ
ĸŃĨńĺŀĵƞŅĚŒĽƞĔĸƞŀĚıĸŅĽĨŇĔĮĶŃĴŅĦȮ 1..Ȯ ĔĶńĴȮ ĺŅĚľĬŀĬĔŇĬœĕįŉŘĚŏĮƦĬŏľĵŊŗŀĸƞŀĨŅĴŏĪėĬŇėĕŀĚȮ
Bedding and Akhurst (/753'ȮĭĬįŇĺħŇĬěŜŅĬĺĬȮ/.-/3ȮĨńĺȮȮĮƕħİŅŐĸŃėĺŗŜŅĔĸƞŀĚıĸŅĽĨŇĔȮȮȮĺŅĚœĺƟ
ĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ03Ȯ)Ȯ0ȮȮŜĞȮȮŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮȮŒĬħŇĬĪňŗĴňœĽƟŏħŊŀĬİŀĵěŃıĭľĬŀĬŏľĵŊŗŀĸƞŀĨŅĵȮȮȮȮěŅĔĬńŘĬ
ĬŜŅľĬŀĬĪňŗĨŅĵĴŅįƞŅĞŅĔȮŏıŊŗŀĨĶĺěľŅœĽƟŏħŊŀĬİŀĵŒĬĞŅĔľĬŀĬĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĔŜŅĸńĚĕĵŅĵĨŗŜŅȮȮ
ĽŜŅľĶńĭĕŀĚĨńĺŀĵƞŅĚħŇĬŀŊŗĬŕȮĩƟŅľĬŀĬŏľĵŊŗŀœĴƞĨŅĵĳŅĵŒĬŏĺĸŅȮ/.ȮĺńĬȮȮĨńĺŀĵƞŅĚħŇĬĬńŘĬěŃĩŌĔėńħĪŇŘĚœĮ 
 3. ĪŜŅȮImafŲȮqȮnmqrsj_rcqȮŏıŊŗŀĵŊĬĵńĬĔŅĶŏĮƦĬœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĪňŗĪŜŅŒľƟŏĔŇħőĶėŒĬŐĴĸĚȮȮ
őħĵĬŜŅľĬŀĬĪňŗĨŅĵĺŅĚĭĬĔĶŃħŅļĔĶŀĚĝŋƞĴĬŘŜŅȮ&White trap) ŒľƟœħƟĨńĺŀƞŀĬĶŃĵŃȮinfective-stage 
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juvenile (IJ)  ĞŉŗĚěŃŏėĸŊŗŀĬĪňŗŀŀĔĴŅěŅĔĞŅĔľĬŀĬȮȮȮȮĬŜŅȮIJ ĴŅȮinfect ĔńĭľĬŀĬĝŋħŒľĴƞȮȮĪŇŘĚœĺƟ
ĮĶŃĴŅĦȮ3-5ȮĺńĬȮȮȮȮĬŜŅľĬŀĬĪħĽŀĭĴŅįƞŅıŇĽŌěĬƢĨĶĺěĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃĕĵŅĵıńĬīŋƢŒĬĨńĺŐĴĸĚ
ĪħĽŀĭȮ ŏıŊŗŀĵŊĬĵńĬĔŅĶŏĮƦĬĻńĨĶŌŐĴĸĚĕŀĚœĽƟŏħŊŀĬİŀĵĪňŗŐĵĔœħƟěŅĔħŇĬŒĬŐĨƞĸŃĨńĺŀĵƞŅĚȮěŅĔĬńŘĬĪŜŅ
ĔŅĶĔŜŅľĬħĶľńĽœĽƟŏħŊŀĬİŀĵĨŅĴĽĩŅĬĪňŗĪňŗŐĵĔœħƟȮȮȮ   
 2,ȮĔŅĶěŜŅŐĬĔĝĬŇħœĽƟŏħŊŀĬİŀĵőħĵŒĝƟŏĪėĬŇėĔŅĶįĽĴĕƟŅĴȮ&Cross mating)ȮȮŏĨĶňĵĴĬŘŜŅŏĸŊŀħȮ
&f_ckmjwknf'ȮĕŀĚľĬŀĬĔŇĬœĕįŉŘĚȮȮȮȮőħĵĬŜŅĨńĺľĬŀĬęƞŅŏĝŊŘŀĪňŗįŇĺħƟĺĵŐŀĸĔŀŁŀĸƢȮ53Ȯ#ȮȮĸƟŅĚįƞŅĬ
ĬŘŜŅĔĸńŗĬȮ1ȮėĶńŘĚȮȮŒĝƟĔĶĶœĔĶĨńħĕŅėŌƞĪňŗĽŀĚĕŀĚľĬŀĬŐĸŃĭňĭĬŘŜŅŏĸŊŀħŏĔŖĭœĺƟŒĬľĸŀħĪħĽŀĭĕĬŅħȮ/,3Ȯ
Ĵĸ,ȮȮĪňŗŀŋĦľĳŌĴŇȮ2ȮȮŜĞȮȮĔƞŀĬŒĝƟŒĬĔŅĶĪħĸŀĚȮȮȮěŅĔĬńŘĬŏĨĶňĵĴœĽƟŏħŊŀĬİŀĵĶŃĵŃȮGHȮĪňŗŐĵĔěŅĔıŊŘĬĪňŗ
ĨƞŅĚŕȮ ĬŜŅŐĨƞĸŃœŀőĞŏĸĪŒĽƞĸĚœĮŒĬľĵħĬŘŜŅŏĸŊŀħĕŀĚľĬŀĬĭĬĽœĸħƢľĸŋĴȮ őħĵĴňœĽƟŏħŊŀĬİŀĵȮ
Steinernema siamkayai įĽĴĽĸńĭĶƞĺĴĔńĭĪŋĔœŀőĞŏĸĪȮ Ȯ ȮĬŜŅœĮĺŅĚŒĬěŅĬŏĸňŘĵĚŏĝŊŘŀĕĬŅħ
ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ7ȮĞĴ,ȮĪňŗĴňĔĶŃħŅļĔĶŀĚĝŋƞĴĬŘŜŅȮĮƕħİŅěŅĬȮĨńŘĚĪŇŘĚœĺƟĪňŗŀŋĦľĳŌĴŇȮ03)0ȮȮŜĞȮȮĨĶĺěĽŀĭ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚœĽƟŏħŊŀĬİŀĵŐĨƞĸŃĝĬŇħĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮJKȮ&JgefrȮkgapmqamnc'ȮĪŋĔȮ
/0ȮĝĴ,ȮěĬĩŉĚĶŃĵŃȮwmsleȮk_jcȮ&WK'ȮŐĸŃȮwmsleȮdck_jcȮ&WD'ȮŏĕňŗĵœĽƟŏħŊŀĬİŀĵįĽĴĽĸńĭ
ĶŃľĺƞŅĚȮWKȮŐĸŃȮWDȮěŜŅĬĺĬŀĵƞŅĚĸŃȮ/.ȮĨńĺȮĕŀĚŐĨƞĸŃĝĬŇħȮĪňŗŒĝƟĪħĽŀĭĸĚŒĬľĵħĬŘŜŅŏĸŊŀħĕŀĚ
ľĬŀĬĭĬĽœĸħƢľĸŋĴȮĬŜŅœĮĺŅĚŒĬěŅĬŏĸňŘĵĚŏĝŊŘŀĪňŗĴňĔĶŃħŅļĔĶŀĚĝŋƞĴĬŘŜŅȮȮőħĵĴňœĽƟŏħŊŀĬİŀĵĝĬŇħŏħňĵĺĔńĬ
įĽĴĔńĬŏŀĚŏĮƦĬĨńĺŏĮĶňĵĭŏĪňĵĭȮ&amlrpmj'ȮȮĨńŘĚĪŇŘĚœĺƟŒĬĪňŗĴŊħȮĦȮŀŋĦľĳŌĴŇȮ03)0ȮȮŜĞȮȮȮŏĮƦĬŏĺĸŅȮ/.ȮĺńĬȮȮ
ĭńĬĪŉĔįĸĔŅĶįĽĴıńĬīŋƢŐĸŃŒľƟĸŌĔŒĬŐĨƞĸŃĝĬŇħĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮJKȮȮĚŅĬĪħĸŀĚĮĢŇĭńĨŇĞŘŜŅȮ
1ȮėĶńŘĚ 
 3,ȮĔŅĶŏĔŖĭĶńĔļŅœĽƟŏħŊŀĬİŀĵŒľƟėĚėĺŅĴĴňĝňĺŇĨŐĸŃĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢȮȮĪŜŅĔŅĶ
ŏıŇŗĴĮĶŇĴŅĦœĽƟŏħŊŀĬİŀĵĶŃĵŃȮinfective juvenileȮ(IJ)ȮŐĨƞĸŃĶľńĽȮőħĵĔŅĶŏıŅŃŏĸňŘĵĚŏıŇŗĴĮĶŇĴŅĦ
œĽƟŏħŊŀĬİŀĵŒĬľĬŀĬĔŇĬœĕįŉŘĚĪňŗĺŅĚŒĬȮPetri dish (ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ9 ĞĴ.) ĶŀĚħƟĺĵĔĶŃħŅļĔĶŀĚȮ
(Whatman # 2) ŒĽƞœĽƟŏħŊŀĬİŀĵĶŃĵŃȮIJ ěŜŅĬĺĬȮ5,000 + 500 ĨńĺŒĬĬŘŜŅȮ1 Ĵĸ. ĨƞŀľĬŀĬȮ0.ȮĨńĺ  
ŏĔŖĭĪňŗŀŋĦľĳŌĴŇ 25+2ȮȮŜĞȮȮŏĮƦĬŏĺĸŅȮ2 ĺńĬȮȮĬŜŅľĬŀĬĴŅĸƟŅĚįƞŅĬŐŀĸĔŀŁŀĸƢ 75 % ŐĸŃįƞŅĬĬŘŜŅĔĸńŗĬȮ3 
ėĶńŘĚȮȮĬŜŅĴŅĺŅĚĭĬȮWhite trap ŏĮƦĬŏĺĸŅȮ7 ĺńĬȮœĽƟŏħŊŀĬİŀĵĶŃĵŃȮIJ ĶŋƞĬŒľĴƞěŃŏėĸŊŗŀĬĪňŗŀŀĔěŅĔĞŅĔ
ľĬŀĬȮȮȮȮIJ ĪňŗœħƟĬŜŅĴŅĸƟŅĚħƟĺĵȮhyamine 0.1 %  ŏĮƦĬŏĺĸŅȮ/3 ĬŅĪňȮȮŏıŊŗŀęƞŅŏĝŊŘŀĪňŗįŇĺĕŀĚœĽƟŏħŊŀĬ
İŀĵȮȮĸƟŅĚĬŘŜŅĔĸńŗĬȮ3 ėĶńŘĚȮĔƞŀĬŏĔŖĭŒĬĽŅĶŀŋƟĴėĺŅĴĝŊŘĬȮ&ĽŅĶőıĸŇŏĴŀĶƢ'ȮĪňŗĭĶĶěŋŒĬĩŋĚıĸŅĽĨŇĔĶŌĮĪĶĚ
ĽŅĴŏľĸňŗĵĴȮĭńĬĪŉĔĶľńĽœĽƟŏħŊŀĬİŀĵŐĸŃĺńĬĪňŗŏĔŖĭ  ĬŜŅœĮŏĔŖĭœĺƟĪňŗŀŋĦľĳŌĴŇȮ25+2ȮȮŜĞȮȮȮȮȮȮœĽƟŏħŊŀĬİŀĵ
ŐĨƞĸŃĶľńĽĪŜŅĔŅĶȮre-culture ĪŋĔȮ3 ŏħŊŀĬȮĔńĭľĬŀĬĔŇĬœĕįŉŘĚĨŅĴĺŇīňĔŅĶŏħŇĴ 
ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2558ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2559 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 /,ȮĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
 0,ȮŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬėĶŀĭėĸŋĴıŊŘĬĪňŗȮ2ȮĳŅė 



46 

 

įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  
 ěŅĔĔŅĶĽŜŅĶĺěŏĔŖĭĨńĺŀĵƞŅĚħŇĬěŅĔŐľĸƞĚĨƞŅĚŕ œħƟŐĔƞȮěńĚľĺńħŏĝňĵĚŒľĴƞȮĸŜŅĮŅĚȮĔŜŅŐıĚŏıĝĶȮȮ
ŏıĝĶĭŌĶĦƢȮȮĬėĶĮģĴȮȮĝńĵĬŅĪȮȮĔŅĠěĬĭŋĶňȮȮŀŋĪńĵīŅĬňȮȮŀĵŋīĵŅȮȮĶŅĝĭŋĶňȮȮĭŋĶňĶńĴĵƢȮĻĶňĽŃŏĔļȮ
ŀŋĭĸĶŅĝīŅĬňȮĕŀĬŐĔƞĬȮĶƟŀĵŏŀŖħȮȮŏıĝĶĭŋĶňȮĮĶŃěĺĭėňĶňĕńĬīƢȮŐĸŃěńĬĪĭŋĶňȮĶĺĴȮ/6ȮěńĚľĺńħȮěŜŅĬĺĬȮ656Ȯ
ĨńĺŀĵƞŅĚȮĬŜŅĴŅŐĵĔœĽƟŏħŊŀĬİŀĵħƟĺĵȮGalleria baiting techniqueȮœħƟœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĪňŗŒĝƟĔŜŅěńħ
ŐĴĸĚȮěŜŅĬĺĬȮ20ȮœŀőĞŏĸĪȮȮőħĵľĬŀĬŏľĵŊŗŀĸƞŀȮ&Galleria mellonella) ľĶŊŀľĬŀĬĔŇĬœĕįŉŘĚȮȮĴň
ĸńĔļĦŃįŇĺŏĮƦĬĽňħŜŅȮ Ȯ ŐĸŃĸŜŅĨńĺœĴƞŏĬƞŅŏĸŃȮ Ȯ ěŉĚěńħŀĵŌƞŒĬȮfamily Steinernematidae genusȮ
Steinernema ȮŏĴŊŗŀĬŜŅœĽƟŏħŊŀĬİŀĵŐĨƞĸŃœŀőĞŏĸĪȮĪħĽŀĭħƟĺĵĺŇīňľĵħœĽƟŏħŊŀĬİŀĵěŜŅĬĺĬȮ/*...ȮĨńĺ
ĨƞŀĬŘŜŅȮ/ȮĴĸ,ȮĭĬĨńĺľĬŀĬĔŇĬœĕįŉŘĚȮıĭĺƞŅľĬŀĬĔŇĬœĕįŉŘĚĨŅĵŒĬŏĺĸŅȮ02-26ȮĝĴ,ȮŐĸŃĪŇŘĚœĺƟȮ5ȮĺńĬȮȮ
ĬŜŅĴŅįƞŅĞŅĔıĭœĽƟŏħŊŀĬİŀĵĕĵŅĵıńĬīŋƢŏıŇŗĴěŜŅĬĺĬŒĬĞŅĔľĬŀĬȮȮŐĽħĚĺƞŅœĽƟŏħŊŀĬİŀĵĪńŘĚľĴħĪňŗŐĵĔ
œħƟěŅĔħŇĬŒĬıŊŘĬĪňŗĨƞŅĚŕȮěŜŅĬĺĬȮ20ȮœŀőĞŏĸĪȮŏĮƦĬĻńĨĶŌīĶĶĴĝŅĨŇĕŀĚŐĴĸĚȮȮȮȮěŉĚĪŜŅĔŅĶĔŜŅľĬħĶľńĽ
ŏıŊŗŀŏĔŖĭĶńĔļŅŏĮƦĬŀńĔļĶĵƞŀĝŊŗŀěńĚľĺńħėŊŀȮĳŅėŏľĬŊŀȮSteinernema sp. CM, PL, KP02, PB   ĳŅė
ĔĸŅĚȮSteinernema sp. NP, CN, KB, UT, AT, RB  ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮSteinernema sp. 
KK, UB, SK, RE, BR   ĳŅėĨŃĺńĬĨĔȮSteinernema sp. PR, PJ  ŐĸŃĳŅėĨŃĺńĬŀŀĔȮSteinernema 
sp. CBȮȮȮȮĬŜŅŐĨƞĸŃœŀőĞŏĸĪŏĔŖĭĶńĔļŅŒĬĽŅĶŀŋƟĴėĺŅĴĝŊŘĬĪňŗŀŋĦľĳŌĴŇȮ03ȮŀĚĻŅŏĞĸŏĞňĵĽȮĽŅĴŅĶĩŏĔŖĭŒľƟ
ėĚėĺŅĴĴňĝňĺŇĨŐĸŃĴňĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬȮbio-control agent  œħƟĬŅĬȮ0-1ȮŏħŊŀĬȮȮŐĸŃĴňĔŅĶȮre-
culture ĪŋĔȮ1ȮŏħŊŀĬȮŏıŊŗŀĶńĔļŅėĺŅĴĴňĝňĺŇĨ 
 ěŅĔįĸĔŅĶŏĔŖĭĶĺĭĶĺĴœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĪňŗŏĮƦĬĻńĨĶŌīĶĶĴĝŅĨŇĕŀĚŐĴĸĚěŅĔĨńĺŀĵƞŅĚħŇĬŒĬȮ
/6ȮěńĚľĺńħȮĕŀĚĮĶŃŏĪĻœĪĵȮȮ656ȮĨńĺŀĵƞŅĚȮȮŐĵĔœħƟȮ20ȮœŀőĞŏĸĪȮȮėŇħŏĮƦĬ 4.78 % ĕŀĚěŜŅĬĺĬ
ĨńĺŀĵƞŅĚȮȮőħĵŐĵĔœħƟŒĬĪŋĔěńĚľĺńħĪňŗĴňĔŅĶŏĔŖĭĨńĺŀĵƞŅĚȮȮőħĵŒĬŐĨƞĸŃěńĚľĺńħĪňŗŏĔŖĭĴňěŜŅĬĺĬĨńĺŀĵƞŅĚħŇĬ
ĶŃľĺƞŅĚȮ2.-4.ȮěŋħŏĔŖĭȮȮĽŅĴŅĶĩŐĵĔœħƟœĽƟŏħŊŀĬİŀĵŏıňĵĚȮ/-0ȮĨńĺŀĵƞŅĚŏĪƞŅĬńŘĬȮȮħńĚĬńŘĬȮěŜŅĬĺĬ
ĨńĺŀĵƞŅĚħŇĬĪňŗĽŋƞĴŏĔŖĭŒĬŐĨƞĸŃıŊŘĬĪňŗȮȮěŉĚėĺĶŏĔŖĭěŜŅĬĺĬĨńĺŀĵƞŅĚŏĜĸňŗĵȮ26,6ȮĨńĺŀĵƞŅĚĨƞŀıŊŘĬĪňŗȮ&ěńĚľĺńħ'ȮȮ
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ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵŒĬĔŅĶėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝ 
Potential of Entomopathogenic Nematodes for Controlling Insect Pest 
 

ĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮŐĸŃȮĭŋĠŏĶŊŀĬĶńĨĬƢȮŏĶŊŀĚĺŇŏĻļ 
Nuchanart Tangchitsomkid and Boonruenrat Ruengwiset  

 
ėŜŅĽŜŅėńĠ (key words) :  ĻńĔĵĳŅıȮȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮȮŐĴĸĚĻńĨĶŌıŊĝ 

Potential, entomopathogenic nematodes, insect pest 
ĭĪėńħĵƞŀȮ(abstract)  
 ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵȮSteinernemaȮȮsp. ěŜŅĬĺĬȮ/6ȮœŀőĞŏĸĪȮĪňŗŐĵĔœħƟ
ěŅĔħŇĬŒĬıŊŘĬĪňŗĨƞŅĚŕȮœħƟŐĔƞ CM, PL, KP, PB, NP, CN, KB, UT, AT, RB, KK, UB, SK, RE, BR, PR, 
PJ ŐĸŃȮCB őħĵĺŇīň Quadrant plate bio-assay  ıĭĺƞŅœĽƟŏħŊŀĬİŀĵ SteinernemaȮȮsp. ĶľńĽȮKP 
isolate ŏėĸŊŗŀĬĪňŗŒĬĪŇĻĪŅĚŏĕƟŅľŅľĬŀĬŏľĵŊŗŀĸƞŀĔńĭĪŇĻĪŅĚĨĶĚĕƟŅĴȮĪňŗŏĺĸŅȮ1.ȮĬŅĪňȮĴňėƞŅĶŃĵŃĪŅĚ

ŏĜĸňŗĵȮ(c)ȮĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ3/,71ȮȮĶŀĚĸĚĴŅėŊŀȮKB ŐĸŃ RE isolate ŏĪƞŅĔńĭȮ26,66ȮŐĸŃȮ26,65ȮȮ
ŒĬĕĦŃĪňŗȮȮS. siamkayai  KP strain ĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭȮŏĪƞŅĔńĭȮ33,60Ȯ  ŐĸŃœĽƟŏħŊŀĬİŀĵĶľńĽĪňŗĴň
ėƞŅŏĜĸňŗĵĶŃĵŃĪŅĚĬƟŀĵĪňŗĽŋħȮ1ȮĸŜŅħńĭėŊŀȮœĽƟŏħŊŀĬİŀĵĶľńĽȮPJ, CN ŐĸŃȮNP isolate ŏĪƞŅĔńĭȮ7,46ȮȮ
/.,37ȮŐĸŃȮ/0,46ȮĨŅĴĸŜŅħńĭ ŒĬĕĦŃĪňŗįĸĔŅĶĪħĽŀĭȮMigration in sand column bioassay 
ıĭĺƞŅœĽƟŏħŊŀĬİŀĵĪńŘĚȮ/6ȮœŀőĞŏĸĪȮŏėĸŊŗŀĬĪňŗŒĬŐĬĺħŇŗĚŏĕƟŅĪŜŅĸŅĵľĬŀĬŏľĵŊŗŀĸƞŀŒĬħŇĬĸŉĔȮ5 ĬŇŘĺȮȮŐĸŃ
ľĬŀĬŏľĵŊŗŀĸƞŀĨŅĵȮ100% ĪňŗŏĺĸŅȮ02 ĝĴ,  ŏĝƞĬŏħňĵĺĔńĭœĽƟŏħŊŀĬİŀĵȮS. siamkayai  KP strainȮȮȮőħĵ
œĽƟŏħŊŀĬİŀĵȮSteinernemaȮȮsp. KP, KB,ȮREȮŐĸŃȮUB isolateȮĬŜŅĴŅĪħĽŀĭĔŅĶęƞŅŐĴĸĚŒĬĔĸŋƞĴ
ľĬŀĬįňŏĽŊŘŀȮȮŐĸŃĔĸŋƞĴľĬŀĬħƟĺĚȮȮıĭĺƞŅœĽƟŏħŊŀĬİŀĵĪńŘĚȮ2ȮœŀőĞŏĸĪȮĴňĻńĔĵĳŅıŒĬĔŅĶęƞŅŐĴĸĚĪńŘĚȮ0Ȯ
ĔĸŋƞĴȮĨŅĵȮ16-/..Ȯ% ŒĬŏĺĸŅ 48 ĝĴ,  
 
 Evaluation of the potential of Steinernema sp., 18 isolates isolated from soil 
in various areas; CM, PL, KP, PB, NP, CN, KB, UT, AT, RB, KK, UB, SK, RE , BR, PR, PJ and 
CB  by the Quadrant plate bio-assay method, found that the nematode Steinernema 
sp. KP isolate code moves in the direction toward the lure bait and opposite 

direction at 30 minutes with the average distance (c), the highest is 51.93. Followed 
by KB and RE isolate equal to 48.88 and 48.87.  While S. siamkayai  KP strain were 
equal to 55.82.  And code nematodes with the least average distance of 3 sequences 
was PJ, CN and NP isolate of 9.68 10.59 and 12.68 respectively.   The results of the 
Migration in sand column bioassay showed that the 18 isolates moving vertically to 
destroy the lure bait in the deep soil 5 inches and the 100% dead lure worm that 
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lasts 24 hours as well as S. siamkayai KP strain by Steinernema sp. KP, KB, RE and UB 
isolate used to test kill in the caterpillar group and the grub worm group. It was 
found that all 4 isolates had the potential to kill 38-100% in 48 hours. 
 
ĭĪĬŜŅ (Introduction) 

  œĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ&Entomopathogenic nck_rmbc'ȮœħƟĴňĔŅĶĻŉĔļŅŐĸŃ

ıńĥĬŅœĽƟŏħŊŀĬİŀĵĔĸŋƞĴĬňŘŏĮƦĬŏĺĸŅĴŅĔĔĺƞŅȮ7.ȮĮƖȮĞŉŗĚıĭĺƞŅœĽƟŏħŊŀĬİŀĵĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĭėĪňŏĶňĵ

ŐĔĶĴĸĭŒĬĺĚĻƢȮClrcpm`_arcpgmac_cȮĽĔŋĸȮVclmpf_`bsqȮȮqn,ȮȮŀĵŌƞĶƞĺĴĔńĬŒĬĸńĔļĦŃıŉŗĚıŅŀŅĻńĵ

ľĶŊŀŏĶňĵĔĺƞŅȮqwk`gmqgqȮȮȮőħĵŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵŏľĸƞŅĬňŘŀŅĻńĵŀĵŌƞĭĶŇŏĺĦĸŜŅœĽƟĽƞĺĬľĬƟŅĕŀĚœĽƟŏħŊŀĬ

İŀĵĶŃĵŃŏĕƟŅĪŜŅĸŅĵȮ&gldcargtc-qr_ecȮhstclgjc'ȮȮőħĵœĽƟŏħŊŀĬİŀĵŏĮƦĬĨńĺıŅŐĭėĪňŏĶňĵŏĕƟŅĽŌƞĨńĺŐĴĸĚȮȮȮ

őħĵįƞŅĬĪŅĚĝƞŀĚŏĮƕħĨŅĴīĶĶĴĝŅĨŇĕŀĚŐĴĸĚȮ œħƟŐĔƞȮ ĪŅĚĮŅĔȮĝƞŀĚĕńĭĩƞŅĵȮŐĸŃĶŌľŅĵŒěĪŅĚįŇĺľĬńĚȮ

&qngp_ajc'Ȯ ȮěŅĔĬńŘĬŏĕƟŅĽŌƞĝƞŀĚĺƞŅĚĳŅĵŒĬĨńĺŐĴĸĚȮ&f_ckmamcj'ȮĞŉŗĚĴňĬŘŜŅŏĸŊŀħȮ&f_ckmjwknf'ȮȮȮ

œĽƟŏħŊŀĬİŀĵěŃĮĸħĮĸƞŀĵŐĭėĪňŏĶňĵĽŌƞĔĶŃŐĽŏĸŊŀħŐĴĸĚȮ ŐĸŃĶƞĺĴĔńĬĽĶƟŅĚĽŅĶıŇļȮ ĪŜŅŒľƟŐĴĸĚŏĔŇħ

ĳŅĺŃŏĸŊŀħŏĮƦĬıŇļȮ&qcnrgackg_'ȮȮŐĸŃĨŅĵŀĵƞŅĚĶĺħŏĶŖĺĳŅĵŒĬŏĺĸŅœĴƞŏĔŇĬȮ26ȮĝĴ,ȮȮȮŏĞĸĸƢĕŀĚ

ŐĭėĪňŏĶňĵĽŅĴŅĶĩŏıŇŗĴĮĶŇĴŅĦŒĬĬŘŜŅŏĸŊŀħĕŀĚŐĴĸĚȮȮŐĸŃœĽƟŏħŊŀĬİŀĵěŃŏěĶŇĠŏĨŇĭőĨőħĵŒĝƟŏĞĸĸƢĕŀĚ

ŐĭėĪňŏĶňĵŒĬĔŅĶĕĵŅĵıńĬīŋƢȮ ĞŉŗĚŏĮƦĬŐĭĭěńĭėŌƞįĽĴıńĬīŋƢĶŃľĺƞŅĚŏıĻįŌƟŐĸŃŏıĻŏĴňĵȮ ŏĶňĵĔĔŅĶįĽĴıńĬīŋƢ

ŐĭĭĬňŘĺƞŅȮ_knfgkgargaȮȮœĽƟŏħŊŀĬİŀĵŏěĶŇĠŏĨŇĭőĨŀĵŌƞĳŅĵŒĬŐĴĸĚĪňŗĨŅĵŐĸƟĺĮĶŃĴŅĦȮ0-1ȮĝńŗĺŀŅĵŋȮ

ĕŉŘĬŀĵŌƞĔńĭĕĬŅħĕŀĚŐĴĸĚȮȮŏĴŊŗŀŐĴĸĚŏĶŇŗĴŐľƟĚŏĮƦĬĞŅĔȮœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗĽŅĴȮ&rfgpb-qr_ecȮ

hstclgjc'ȮěŃĽŃĽĴŀŅľŅĶĽŜŅĶŀĚĮĶŃŏĳĪœĕĴńĬĽŃĽĴĭĶŇŏĺĦŏĬŊŘŀŏĵŊŗŀĪňŗŀĵŌƞĶŃľĺƞŅĚįŇĺľĬńĚĔńĭĔĸƟŅĴŏĬŊŘŀ

ĝƞŀĚĪƟŀĚȮ&fwnmbcpk_jȮafmpb'ȮŐĸŃħŌħĔĸŊĬŏĞĸĸƢŐĭėĪňŏĶňĵŏĔŖĭœĺƟŒĬĝƞŀĚĺƞŅĚȮ&jskcl'ȮĕŀĚĸŜŅœĽƟ

ĽƞĺĬľĬƟŅȮȮŐĸŃŏėĸŊŗŀĬĨńĺŀŀĔěŅĔĞŅĔĕŀĚŐĴĸĚȮȮŏıŊŗŀĶŀŐĴĸĚŏľĵŊŗŀĨńĺŒľĴƞĨƞŀœĮȮ&?ifspqrȮ_lbȮ

@mck_pc*ȮȮ/77.' 

ėĺŅĴĽńĴıńĬīƢĶƞĺĴĔńĬĶŃľĺƞŅĚœĽƟŏħŊŀĬİŀĵŐĸŃŐĭėĪňŏĶňĵȮ œħƟĶńĭėĺŅĴĽĬŒěěŅĔ

ĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĪňŗěŃıńĥĬŅĻńĨĶŌīĶĶĴĝŅĨŇĕŀĚŐĴĸĚĝĬŇħĬňŘĴŅŒĝƟĮĶŃőĵĝĬƢȮȮőħĵŏĜıŅŃŒĝƟĔŜŅěńħŐĴĸĚ

ĶŃĵŃĨńĺľĬŀĬĪňŗŏĮƦĬĻńĨĶŌĽŜŅėńĠŒĬıŊĝȮȮěŉĚĴňĔŅĶĻŉĔļŅŐĸŃıńĥĬŅœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĬňŘĨńŘĚŐĨƞŏĶŇŗĴėƟĬıĭ

ėĶńŘĚŐĶĔȮ ěĬĩŉĚĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅĔŅĶŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦœĽƟŏħŊŀĬİŀĵŒĬŀŅľŅĶŏĪňĵĴœħƟĽŜŅŏĶŖě

ĨńŘĚŐĨƞȮė,Ļ,Ȯ/71/ȮőħĵȮEj_qcpȮȮĞŉŗĚŏĮƦĬĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŐĭĭȮ_vclgaȮasjrspcȮĪňŗœĴƞĴňŏĞĸĸƢĕŀĚȮ

qwk`gmrgaȮ`_arcpg_ȮĶƞĺĴħƟĺĵȮȮĨƞŀĴŅĴňĔŅĶıńĥĬŅĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŏĮƦĬŐĭĭȮkmlmvclgaȮasjrspcȮ

ĪňŗĴňȮqwk`gmrgaȮ`_arcpg_ȮĶƞĺĴħƟĺĵȮ&@cbbgle* 1981)  ĞŉŗĚŒľƟįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĽŌĚĔĺƞŅŐĭĭŏħŇĴȮȮȮ

ĬŀĔěŅĔĬňŘȮœĽƟŏħŊŀĬİŀĵĵńĚœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔȮRfcȮSlgrcbȮQr_rcqȮCltgpmlkclr_jȮNpmrcargmlȮ

?eclawȮ&CN?'ȮĩŉĚėĺŅĴĮĸŀħĳńĵĨƞŀıŊĝȮĽńĨĺƢŏĸŊŀħŀŋƞĬŐĸŃĴĬŋļĵƢȮĶĺĴĪńŘĚĮĸŀħĳńĵĨƞŀĽĳŅıŐĺħĸƟŀĴȮ
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&E_sejcpȮ_lbȮI_w_*Ȯ/77.'ȮȮȮȮœĽƟŏħŊŀĬİŀĵěŉĚœħƟĶńĭėĺŅĴĽĬŒěŀĵƞŅĚĔĺƟŅĚĕĺŅĚĪńŗĺőĸĔȮȮĪňŗěŃıńĥĬŅ

ŒľƟĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŏĝƞĬŏħňĵĺĔńĭŐĭėĪňŏĶňĵȮ@rȮ&@_agjjsqȮrfspglegclqgq'ȮŐĸŃœĺĶńĽȮLNTȮ&lsajc_pȮ

nmjwfcbpmqgqȮtgpsq'ȮȮĞŉŗĚŏĮƦĬěŋĸŇĬĪĶňĵƢĔŜŅěńħŐĴĸĚĻńĨĶŌĽŜŅėńĠĨƞŅĚŕȮȮőħĵŏĜıŅŃŐĴĸĚĻńĨĶŌıŊĝŒĬıŊŘĬĪňŗ

ĪŜŅĔŅĶŏĔļĨĶȮȮŏĮƦĬĔŅĶĮƚŀĚĔńĬĔŜŅěńħőħĵĝňĺĺŇīňȮ&`gmjmega_jȮamlrpmjȮ_eclr'ȮȮŏıŊŗŀĝƞĺĵĸħĔŅĶŒĝƟ

ĽŅĶŏėĴňĔŜŅěńħŐĴĸĚȮȮĞŉŗĚŏĮƦĬŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨĪŋĔĝĬŇħŐĸŃĽĳŅıŐĺħĸƟŀĴȮ 

ĬŀĔěŅĔĬńŘĬȮĬńĔĺŇěńĵĵńĚŒľƟėĺŅĴĽŜŅėńĠŒĬĔŅĶėƟĬľŅĝĬŇħŐĸŃĽŅĵıńĬīŋƢŒľĴƞŕȮŒĬŏĕĨĨƞŅĚŕȮĪńŗĺ

őĸĔȮȮȮȮĪńŘĚŒĬĵŋőĶĮȮȮŀŏĴĶŇĔŅȮȮŀŀĽŏĨĶŏĸňĵȮŏŀŏĞňĵȮŐĸŃĭŅĚĮĶŃŏĪĻŒĬŐŀĲĶŇĔŅȮȮŏıŊŗŀœħƟĽŅĵıńĬīŋƢ

ıŊŘĬŏĴŊŀĚľĸŅĔľĸŅĵĝĬŇħȮȮŐĸŃĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺĕŀĚœĽƟŏħŊŀĬİŀĵŒĬīĶĶĴĝŅĨŇĕŀĚĩŇŗĬĪňŗŀĵŌƞȮȮěŅĔ

ĶŅĵĚŅĬĔŅĶĔĶŃěŅĵĨńĺĕŀĚœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚŒĬĳŌĴŇĳŅėĨƞŅĚŕȮȮȮıĭĺƞŅŒĬĵŋőĶĮĨŀĬŏľĬŊŀŏĪƞŅĔńĭȮ

15-27Ȯ#ȮȮŐĸŃıĭŒĬĪŋĔĮĶŃŏĪĻĪňŗĴňĔŅĶĽŜŅĶĺěŒĬĪĺňĮĵŋőĶĮȮȮœħƟŐĔƞȮĽŅīŅĶĦĶńģŏĝėőĔĽőĸĺŅŏĔňĵȮ14,6Ȯ

#ȮȮȮĽĺňŏħĬȮ03Ȯ#ȮȮĲƕĬŐĸĬħƢȮ3,6Ȯ#ȮȮĽŅīŅĶĦĶńģœŀĶƢŐĸĬħƢȮȮ/.,2Ȯ#ȮȮĬŀĶƢŏĺĵƢȮ/6,1Ȯ#ȮȮȮŐĸŃ

ĽĺŇĽŏĞŀĶƢŐĸĬħƢȮ04,3Ȯ#ȮȮȮȮȮȮŒĬĪĺňĮŀŏĴĶŇĔŅĴňĔŅĶĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺŐĸŃĶŅĵĚŅĬŒĬȮ3ȮĮĶŃŏĪĻ

ĕŀĚŀŏĴĶŇĔŅŏľĬŊŀ-ĔĸŅĚėŊŀȮŐėĬŅħŅȮĽľĶńģŀŏĴĶŇĔŅȮŏĴŖĔĞŇőĔȮėŇĺĭŅȮŐĸŃŏĮŀĶƢőĨĶŇőĔȮȮȮȮŐĸŃŒĬȮ1Ȯ

ĮĶŃŏĪĻĕŀĚŀŏĴĶŇĔŅŒĨƟėŊŀȮĭĶŅĞŇĸȮŀŋĶŋĔĺńĵȮŐĸŃŀŅĶƢŏěĬĨŇĬŅȮȮȮȮĬŀĔěŅĔĬńŘĬĵńĚĴňĶŅĵĚŅĬŒĬĮĶŃŏĪĻ

ŀŀĽŏĨĶŏĸňĵȮŐĸŃĬŇĺĞňŐĸĬħƢȮȮȮȮĽƞĺĬŒĬĪĺňĮŏŀŏĞňĵĴňĔŅĶĽŜŅĶĺěŐĸŃĻŉĔļŅĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚœĽƟŏħŊŀĬ

İŀĵȮĶŅĵĚŅĬŒĬȮ7ȮĮĶŃŏĪĻȮėŊŀȮĠňŗĮŋƙĬȮěňĬȮŀŇĬŏħňĵȮȮĻĶňĸńĚĔŅȮȮŏĔŅľĸňȮȮőŀĴŅĬȮȮĴŅŏĸŏĞňĵȮȮŏĺňĵĨĬŅĴȮ

ŐĸŃœĪĵȮȮȮŒĬĪĺňĮŐŀĲĶŇĔŅœħƟĶŅĵĚŅĬĔŅĶĽŜŅĶĺěėƟĬıĭŒĬĮĶŃŏĪĻŏėĬĵŅȮ&ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ0322' 

ŒĬĮƤěěŋĭńĬœĽƟŏħŊŀĬİŀĵĴňĭĪĭŅĪĽŜŅėńĠŒĬĔŅĶĬŜŅĴŅŒĝƟĔŜŅěńħŐĴĸĚľĸŅĵĝĬŇħȮőħĵŏĜıŅŃŐĴĸĚ

ĻńĨĶŌĽŜŅėńĠŒĬıŊĝŏĻĶļģĔŇěȮœħƟŐĔƞȮĔĸŋƞĴľĬŀĬįňŏĽŊŘŀŒĬŀńĬħńĭȮ&mpbcp'ȮJcngbmnrcp_ȮŏĝƞĬȮľĬŀĬĔĶŃĪŌƟ

įńĔȮ&amkkmlȮjc_dumpk*ȮQnmbmnrcp_Ȯjgrsp_'ȮȮľĬŀĬĔĶŃĪŌƟľŀĴȮ&`ccrȮ_pkwumpk*ȮQ,Ȯ
cvges_'ȮȮŐĸŃľĬŀĬŏěŅŃĽĴŀİƚŅĵȮ&?kcpga_lȮ`mjjumpk*ȮFcjgmrfgqȮ_pkgecp_'ȮȮȮĔĸŋƞĴľĬŀĬħƟĺĚ

ŒĬŀńĬħńĭȮAmjcnrcp_ȮŏĝƞĬȮħƟĺĚľĴńħĔĶŃőħħȮ&Ʋc_Ȯ`crjc*ȮNfwjjmrpcr_Ȯqgls_r_'ȮȮľĬŀĬħƟĺĚȮ

H_n_lcqcȮ`ccrjcȮŐĸŃħƟĺĚĚĺĚŀĚŋƞĬȮ&tglcȮucctgj*ȮMrgmpfwlafsqȮqsja_rsq'ȮŏĮƦĬĨƟĬȮȮȮœħƟĴňĔŅĶ

ėńħŏĸŊŀĔĝĬŇħŐĸŃĽŅĵıńĬīŋƢœĽƟŏħŊŀĬİŀĵȮqrcglcplck_rgbȮĬŜŅĴŅįĸŇĨŏĮƦĬĔŅĶėƟŅȮ 4Ȯ ĝĬŇħȮ ėŊŀȮQ,Ȯ
a_pnma_nq_c*ȮQ,Ȯej_qcpg*ȮQ,Ȯdcjrg_c*ȮQ,Ȯpgm`p_tc*ȮQ,Ȯqa_nrcpgqagȮȮŐĸŃȮQ,Ȯisqfgb_gȮȮȮįĸŇĨŏĮƦĬ

įĸŇĨĳńĦĤƢěŜŅľĬƞŅĵĪńŗĺőĸĔĴŅĔĔĺƞŅȮ2.ȮĭĶŇļńĪȮĪńŘĚŒĬĵŋőĶĮȮŀŏĴĶŇĔŅȮŀŀĽŏĨĶŏĸňĵȮŐĸŃŏŀŏĞňĵȮœħƟŐĔƞȮ

ĭĶŇļńĪȮKgapm@gmȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯdcjrg_cȮėĺĭėŋĴľĬŀĬŐĴĸĚĺńĬĪŜŅĸŅĵŏľŖħȮ&ksqfpmmkȮ

qag_pgbq'ȮŒĬįĸŇĨĳńĦĤƢĝŊŗŀȮLck_qwqȮȮŐĸŃœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮėĺĭėŋĴħƟĺĚĚĺĚŀĚŋƞĬȮ&tglcȮ

ucctgj'ȮŒĬįĸŇĨĳńĦĤƢĝŊŗŀȮLck_qwqȮȮȮȮȮĭĶŇļńĪȮ@gmqwqȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮȮėĺĭėŋĴ

ľĬŀĬħƟĺĚȮH_n_lcqcȮ`ccrjcȮȮȮŐĸŃĭĶŇļńĪȮAg`_-EcgewȮįĸŇĨœĽƟŏħŊŀĬİŀĵȮQ,Ȯa_pnma_nq_cȮ&Q03'Ȯ

ŐĸŃȮQ,Ȯdcjrg_cȮ&Q05'ȮėĺĭėŋĴħƟĺĚĚĺĚŀĚŋƞĬĽňħŜŅȮ&`j_aiȮtglcȮucctgj' &ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ0322' 
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ĔŅĶėƟĬľŅœĽƟŏħŊŀĬİŀĵĪňŗĴňŀĵŌƞĨŅĴīĶĶĴĝŅĨŇȮ Ȯ ŏıŊŗŀĬŜŅĕŉŘĬĴŅıńĥĬŅŐĸŃĬŜŅĔĸńĭœĮŒĝƟėĺĭėŋĴ
ŐĴĸĚĻńĨĶŌıŊĝȮȮȮœħƟŏıŇŗĴėĺŅĴĽŜŅėńĠŐĸŃĴňĔŅĶĻŉĔļŅĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬľĸŅĵŕȮħƟŅĬȮȮȮȮőħĵŏĜıŅŃ
ĚŅĬĺŇěńĵĕńŘĬıŊŘĬģŅĬȮȮȮĞŉŗĚħŜŅŏĬŇĬĚŅĬőħĵĬńĔĺŇěńĵŒĬŐĨƞĸŃĽŅĕŅŏıŊŗŀėƟĬľŅěŋħĽŜŅėńĠĕŀĚĔŅĶĬŜŅĴŅŒĝƟŒľƟĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮœĽƟŏħŊŀĬİŀĵŐĨƞĸŃĝĬŇħĴňĕƟŀěŜŅĔńħŒĬĔŅĶĬŜŅœĮŒĝƟŐĨĔĨƞŅĚĔńĬœĮȮŏĝƞĬȮœĽƟŏħŊŀĬİŀĵȮ
S. carpocapsae œĴƞĽŅĴŅĶĩĴňĝňĺŇĨŀĵŌƞœħƟŒĬħŇĬĶƞĺĬĮĬĪĶŅĵȮȮĪňŗŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ35 ŀĚĻŅŏĞĸŏĞňĵĽȮ
(Kaya, 1977) ŏĮƦĬĨƟĬȮ Ȯ Ȯ ĕƟŀěŜŅĔńħħńĚĔĸƞŅĺěŉĚĨƟŀĚĴňĔŅĶėƟĬėĺƟŅĺŇěńĵĕƟŀĴŌĸıŊŘĬģŅĬĪńŘĚħƟŅĬĝňĺĺŇĪĵŅȮ
ĬŇŏĺĻĺŇĪĵŅȮŐĸŃıķĨŇĔĶĶĴĔŅĶħŜŅĶĚĝňĺŇĨȮȮȮĞŉŗĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŏľĸƞŅĬňŘĴňėĺŅĴĽŜŅėńĠĵŇŗĚĨƞŀĔŅĶıńĥĬŅ
œĽƟŏħŊŀĬİŀĵĪňŗıĭĨŅĴīĶĶĴĝŅĨŇŒľƟĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟȮȮȮĔŅĶıĵŅĵŅĴėƟĬľŅœĽƟŏħŊŀĬİŀĵĽŅĵ
ıńĬīŋƢŒľĴƞŒĬŏĕĨĨƞŅĚŕȮ ĞŉŗĚĴňėĺŅĴŐĨĔĨƞŅĚĕŀĚĽĳŅıŐĺħĸƟŀĴȮ ŀŋĦľĳŌĴŇȮȮėĺŅĴĝŊŘĬȮ ėĺŅĴŏĕƟĴĕŀĚ
ŐĽĚŀƟĸĪĶŅœĺőŀŏĸĨȮȮŐĴĸĚŀŅĻńĵȮĝĬŇħŐĸŃėŋĦĽĴĭńĨŇĕŀĚħŇĬȮŏıŊŗŀĬŜŅĽŅĵıńĬīŋƢıŊŘĬŏĴŊŀĚĴŅŒĝƟėĺĭėŋĴ
ĻńĨĶŌıŊĝŒĬĪƟŀĚĩŇŗĬĪňŗĴňĽĳŅıŐĺħĸƟŀĴŏħŇĴȮ Ȯ ěŉĚŏĮƦĬĚŅĬĺŇěńĵĪňŗœħƟĶńĭėĺŅĴĽĬŒěěŅĔĬńĔĺŇěńĵĪńŗĺőĸĔȮ ŒĬ
ĮƤěěŋĭńĬĴňĶŅĵĚŅĬĔŅĶėƟĬıĭœĽƟŏħŊŀĬİŀĵŒĬĽĔŋĸȮQrcglcplck_Ȯqnn,ȮěŜŅŐĬĔœħƟȮ4/ȮĝĬŇħȮŐĸŃĽĔŋĸȮ
Fcrcpmpf_`bgrgqȮqnn,ȮěŜŅŐĬĔœħƟȮ/4ȮĝĬŇħȮ&http://nematology.ifas.ufl.edu/nguyen/morph/ 
steinsp/,htm'ȮȮȮȮȮȮĶĺĴĪńŘĚĮĶŃŏĪĻœĪĵœħƟŏĶŇŗĴĴňĔŅĶĽŜŅĶĺěŏĔŖĭĶĺĭĶĺĴœĽƟŏħŊŀĬİŀĵėĺĭėŋĴŐĴĸĚŒĬĮƖ 
2539  ĽŅĴŅĶĩŐĵĔœħƟěŜŅĬĺĬȮ9 œŀőĞŏĸĪȮȮȮěńħŀĵŌƞŒĬȮfamily Steinernematidae 8 œŀőĞŏĸĪȮȮőħĵ
ĔŜŅľĬħĶľńĽĨŅĴěńĚľĺńħĪňŗıĭėŊŀȮěńĚľĺńħĔŅĠěĬĭŋĶňȮ(KBs)  ıŇěŇĨĶȮ(PCs)  ŀĵŋīĵŅȮ(AYs)  ĔŅĿĽŇĬīŋƢȮ
(KSs)  ĴľŅĽŅĶėŅĴȮ(MKs)   ĕŀĬŐĔƞĬȮ(KKs)   ľĬŀĚėŅĵȮ(NKs)  ŐĸŃĽĶŃŐĔƟĺȮ(SKs)  ŐĸŃȮfamily 
Heterorhabditidae 1 œŀőĞŏĸĪȮėŊŀȮĶƟŀĵŏŀŖħȮ(REh)   (ĬŋĝĬŅĶĩȮŐĸŃėĦŃ, 2544)  ĪńŘĚȮ7ȮœŀőĞŏĸĪȮȮ
œħƟĬŜŅĴŅĻŉĔļŅĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢėĺĭėŋĴŐĴĸĚȮ Ȯ ĞŉŗĚıĭĺƞŅĽŅĵıńĬīŋƢĪňŗŐĵĔœħƟěŅĔěńĚľĺńħ
ĔŅĠěĬĭŋĶňȮ Ȯ ĴňĻńĔĵĳŅıŒĬĔŜŅěńħŐĴĸĚœħƟľĸŅĵĝĬŇħŐĸŃŏıŅŃŏĸňŘĵĚœħƟĚƞŅĵŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔȮȮ
ĽŅĴŅĶĩĬŜŅœĮıńĥĬŅŐĸŃĕĵŅĵįĸĽŌƞŏĔļĨĶĔĶœħƟĨńŘĚŐĨƞĮƖȮ0324-0327Ȯ&ĬŋĝĬŅĶĩ*Ȯ0324: 0325'ȮȮŐĸŃŒĬ
ĮƖȮ 033.Ȯ ĽŅĵıńĬīŋƢȮKBs ĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚĸħĸĚȮ ŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚŒĬŀŅľŅĶŏĪňĵĴŒľƟ
įĸįĸŇĨĨŗŜŅĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮħńĚĬńŘĬŒĬĮƖȮ0327-0331ȮěŉĚœħƟĪŜŅĔŅĶĽŜŅĶĺěĶĺĭĶĺĴŐĸŃĻŉĔļŅœĽƟŏħŊŀĬ
İŀĵėĺĭėŋĴŐĴĸĚĽŅĵıńĬīŋƢŒľĴƞȮ ȮĞŉŗĚĽŅĴŅĶĩŐĵĔœħƟĽĔŋĸȮSteinernema sp. ŒĬıŊŘĬĪňŗěńĚľĺńħ
ĔŜŅŐıĚŏıĝĶȮ(KPs)  ĶƟŀĵŏŀŖħȮ(REs)  ŀŋĭĸĶŅĝīŅĬňȮ(UBs)  ŏıĝĶĭŌĶĦƢȮ &PBs)   ŐĸŃĽĔŋĸȮ
Heterorhabditis sp. ŒĬıŊŘĬĪňŗěńĚľĺńħŏıĝĶĭŋĶňȮ&PRh)    ŏĴŊŗŀĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬ
İŀĵŒĬĔŅĶęƞŅŐĴĸĚıĭĺƞŅȮKPs ĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚœħƟľĸŅĵĝĬŇħȮȮȮREs ĔŜŅěńħĸŌĔĬŘŜŅĵŋĚĸŅĵȮȮ
ŐĸŃȮPRh ĔŜŅěńħŏľŖĭĺńĺȮȮȮŀňıňŏŀŖĬȮKPs ŐĸŃȮREs ĽŅĴŅĶĩįĸŇĨĕĵŅĵŐĸŃŏıŇŗĴĮĶŇĴŅĦœħƟĚƞŅĵŒĬŀŅľŅĶ
ŏĪňĵĴĝĬŇħŐĕŖĚĔŉŗĚŏľĸĺĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅĪňŗŀńĨĶŅĽƞĺĬȮ5:2:3ȮĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮaxenic 
culture &ĬŋĝĬŅĶĩȮŐĸŃȮĦńĢģŇĴŅ*Ȯ0330'ȮȮěŉĚĴňĔŅĶŒĝƟĽŅĵıńĬīŋƢȮKPs ĪħŐĪĬȮKBs  ĨńŘĚŐĨƞĮƖȮ033.Ȯ
ěĬĩŉĚĮƤěěŋĭńĬȮĶĺĴȮ5ȮĮƖȮȮĽŅĵıńĬīŋƢȮKPs ĵńĚėĚĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚŐĸŃĵńĚŒľƟįĸįĸŇĨŒĬŀŅľŅĶ
ŏĪňĵĴėĚĪňŗŐĸŃĽĴŗŜŅŏĽĴŀȮ&ĬŋĝĬŅĶĩ*Ȯ0330; ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ2552; ĬŋĝĬŅĶĩ, 2551'  ĽŜŅľĶńĭœŀőĞ

http://nematology.ifas.ufl.edu/nguyen/morph/
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ŏĸĪŀŊŗĬŕȮĬńŘĬȮŏĴŊŗŀĬŜŅĴŅŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔĽŌĨĶŏħňĵĺĔńĬȮĽĳŅıĔŅĶŏĸňŘĵĚ
ŐĭĭȮaxenic culture ĵńĚŒľƟįĸįĸŇĨĨŗŜŅȮĪŜŅŒľƟĴňĨƟĬĪŋĬĔŅĶįĸŇĨĽŌĚ 
 
ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 
  /,ȮœĽƟŏħŊŀĬİŀĵȮSteinernema sp. ĪňŗŐĵĔœħƟěŅĔĳŅėŏľĬŊŀȮĶľńĽȮCM, PL, KP, PB   ĳŅė
ĔĸŅĚȮĶľńĽȮNP, CN, KB, UT, AT, RB  ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĶľńĽȮKK, UB, SK, RE, BR   ĳŅė
ĨŃĺńĬĨĔȮĶľńĽ PR, PJ  ĳŅėĨŃĺńĬŀŀĔȮĶľńĽȮCBȮȮȮȮŐĸŃœĽƟŏħŊŀĬİŀĵȮSteinernema siamkayai  KP 
strain ŏĮƦĬĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭȮȮȮ 
  0,ȮĺńĽħŋ-ŀŋĮĔĶĦƢȮœħƟŐĔƞȮȮȮĔĸƟŀĚěŋĸĪĶĶĻĬƢȮȮȮŏėĶŊŗŀĚŐĔƟĺ  ȮįĚĺŋƟĬȮȮĔĶŃħŅļĔĶŀĚ 
  1,ȮŐĴĸĚĪħĽŀĭĔĸŋƞĴľĬŀĬħƟĺĚŐĸŃľĬŀĬįňŏĽŊŘŀȮ 
ĺŇīňĔŅĶ 

  1, Os_bp_lrȮnj_rcȮ`gm_qq_wȮ&ħńħŐĮĸĚěŅĔȮA_kn`cjj*Ȯ/772'ȮȮĨńħĔĶŃħŅļŏĮƦĬĺĚĔĸĴ

ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ7ȮĞĴ,ȮȮĬŜŅĴŅĕňħŏĽƟĬŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĽƞĺĬŏĪƞŅŕȮĔńĬȮŐĸŃĕňħĺĚĔĸĴěŜŅĬĺĬȮ1ȮĺĚȮ

ĶŃĵŃľƞŅĚȮ/ȮĞĴ,ȮĬŜŅœĮĺŅĚŒĨƟěŅĬŏĸňŘĵĚŏĝŊŘŀȮȮěŅĔĬńŘĬŏĪȮ0Ȯ#Ȯ_e_pȮĮĶŇĴŅĨĶȮ1.ȮĴĸ,ȮŒĬěŅĬȮȮŏĴŊŗŀĺŋƟĬ

ŐĕŖĚĨńĺȮŏěŅŃĺŋƟĬĪňŗĶŇĴěŅĬŐĸŃĺŅĚĔĶĚĨŅĕƞŅĵĪĶĚĔĸĴĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ/,3ȮĞĴ,ȮĪňŗĭĶĶěŋľĬŀĬĔŇĬ

œĕįŉŘĚȮ/ȮĨńĺȮŏĮƦĬŏľĵŊŗŀĸƞŀȮȮȮĮĢŇĭńĨŇĔŅĶĪħĸŀĚőħĵĬŜŅœĽƟŏħŊŀĬİŀĵĶŃĵŃȮGHȮĕŀĚŐĨƞĸŃĶľńĽȮŐĸŃĴň

œĽƟŏħŊŀĬİŀĵĽŅĵıńĬīŋƢȮKPsȮŏĮƦĬĨńĺŏĮĶňĵĭŏĪňĵĭŀĵƞŅĚĸŃȮ/..)/.ȮĨńĺĨƞŀěŅĬȮ ĪňŗŀĵŌƞŒĬĬŘŜŅĔĸńŗĬȮ1.Ȯ

œĴőėĶĸŇĨĶȮľĵħĪňŗěŋħĻŌĬĵƢĔĸŅĚĕŀĚěŅĬŏĸňŘĵĚŏĝŊŘŀȮ&ĳŅıĪňŗȮ/' 

 

ȮȮȮ 
ĳŅıĪňŗȮȮ/ȮȮĺŇīňĔŅĶĪħĽŀĭ Os_bp_lrȮnj_rcȮ`gm_qq_w 
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 ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮěŜŅĬĺĬœĽƟŏħŊŀĬİŀĵŏėĸŊŗŀĬĪňŗŏĕƟŅľŅľĬŀĬŏľĵŊŗŀĸƞŀȮ&R/ȮR0ȮŐĸŃȮR1'ȮŐĸŃ

ěŜŅĬĺĬœĽƟŏħŊŀĬİŀĵŏėĸŊŗŀĬĪňŗŒĬĪŇĻĪŅĚĨĶĚĕƟŅĴȮ&@/ȮȮ@0ȮŐĸŃȮ@1'ȮĪňŗŏĺĸŅȮ/.ȮȮ0.ȮŐĸŃȮ1.ȮĬŅĪňȮȮĕŀĚ

œĽƟŏħŊŀĬİŀĵŐĨƞĸŃĝĬŇħĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĝĬŇħȮJKȮĪŜŅĞŘŜŅȮ3ȮėĶńŘĚȮȮėŜŅĬĺĦėƞŅĶŃĵŃĪŅĚŏĜĸňŗĵȮ

&kc_lȮbgqr_lac'ȮĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗőħĵŒĝƟĽŌĨĶĕŀĚȮA_kn`cjjȮ&/772' 

  2,ȮKgep_rgmlȮglȮq_lbȮamjsklȮ`gm_qq_wȮ&ħńħŐĮĸĚěŅĔȮUcqrcpk_lȮ_lbȮEmbrfcjn*Ȯ

/77.'ȮȮȮȮĬŜŅľĬŀĬĔŇĬœĕįŉŘĚȮ/ȮĨńĺȮĺŅĚŒĬĔĶŃĭŀĔıĸŅĽĨŇĔĪĶĚĔĸĴȮ&ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ1ȮĞĴ,ȮĽŌĚȮ3Ȯ

ĞĴ,'ȮĭĶĶěŋħŇĬĪĶŅĵŀĭęƞŅŏĝŊŘŀĪňŗĴňėĺŅĴĝŊŘĬȮ/.Ȯ#ȮŒľƟŏĨŖĴĔĶŃĭŀĔȮȮĬŜŅœĽƟŏħŊŀĬİŀĵĶŃĵŃȮGHȮĕŀĚŐĨƞĸŃ

ĶľńĽŐĸŃĽŅĵıńĬīŋƢ KPsȮŏĮƦĬĨńĺŏĮĶňĵĭŏĪňĵĭȮŀĵƞŅĚĸŃȮ/..)/.ȮĨńĺȮĪňŗŀĵŌƞŒĬĬŘŜŅĔĸńŗĬȮ/..ȮœĴőėĶĸŇĨĶȮ

ľĵħĸĚĭĬįŇĺľĬƟŅħŇĬĪĶŅĵȮȮȮĪŜŅĔŅĶĪħĽŀĭœŀőĞŏĸĪ-ĝĬŇħĸŃȮ/.ȮĞŘŜŅȮȮĬŜŅœĮŏĔŖĭĪňŗŀŋĦľĳŌĴŇȮ03)0ȮȮŜĞȮȮ

ŏĮƦĬŏĺĸŅȮ3ȮĺńĬȮȮ 

 ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮĔŅĶĨŅĵĕŀĚľĬŀĬĔŇĬœĕįŉŘĚĪňŗĩŌĔœĽƟŏħŊŀĬİŀĵŐĨƞĸŃĝĬŇħŏĕƟŅĪŜŅĸŅĵŏĮĶňĵĭȮ

ŏĪňĵĭĔńĭĽŅĵıńĬīŋƢȮKPsȮŐĸŃįƞŅĞŅĔľĬŀĬĨĶĺěľŅœĽƟŏħŊŀĬİŀĵĪňŗŏĕƟŅĪŜŅĸŅĵľĬŀĬŏľĵŊŗŀĸƞŀĳŅĵŒĨƟ

ĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮJK 
 3,ȮĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵŒĬĔŅĶęƞŅŐĴĸĚĔĸŋƞĴľĬŀĬįňŏĽŊŘŀŐĸŃľĬŀĬħƟĺĚȮȮĪŜŅȮ
ĔŅĶĪħĽŀĭŒĬȮPetri dish ĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ5 ŐĸŃȮ9 ĞĴ. ĨŅĴĕĬŅħĕŀĚŐĴĸĚĪħĽŀĭȮ&ĶŃĵŃ
ĨńĺľĬŀĬľĶŊŀĨńĺŏĨŖĴĺńĵ'ȮȮĺŅĚħƟĺĵĔĶŃħŅļĔĶŀĚȮWhatman # 2   ŒĽƞœĽƟŏħŊŀĬİŀĵŐĨƞĸŃœŀőĞŏĸĪ-
ĝĬŇħȮěŜŅĬĺĬȮ1,000 ŐĸŃȮ2,000 ĨńĺŒĬĬŘŜŅȮ0.5 ŐĸŃȮ1.0 Ĵĸ. ĨŅĴĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚĕŀĚȮPetri 
dish 5 ŐĸŃȮ9 ĞĴ. ĨŅĴĸŜŅħńĭȮȮĬŜŅŐĴĸĚŐĨƞĸŃĝĬŇħŒĽƞȮ3-10 ĨńĺĨƞŀȮPetri dish  (ĕŉŘĬĔńĭĕĬŅħĕŀĚ
ŐĴĸĚ)  ĴňĺŇīňĔŅĶľĵħĬŘŜŅĔĸńŗĬŏĮƦĬ control ŏĔŖĭœĺƟĪňŗŀŋĦľĳŌĴŇľƟŀĚȮȮȮ 
 ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮȮĨĶĺěĬńĭĔŅĶĨŅĵĕŀĚŐĴĸĚŐĨƞĸŃĝĬŇħĪňŗŏĺĸŅȮ24 ŐĸŃȮ48 ĝĴ.  ĬŜŅœĮ
ĺŇŏėĶŅŃľƢįĸŏĮŀĶƢŏĞŖĬĨƢĔŅĶĨŅĵȮ(% mortality) ĕŀĚŐĴĸĚőħĵŒĝƟȮ?``mrrŲqȮdmpksj_ (1925) 
 ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2559ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2560 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
 
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  

 įĸĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵȮSteinernemaȮȮspp. ŒĬĔŅĶŏĕƟŅľŅľĬŀĬ
ŏľĵŊŗŀĸƞŀȮőħĵŒĝƟĺŇīň Quadrant plate bio-assay  ıĭĺƞŅĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚœĽƟŏħŊŀĬİŀĵŐĨƞĸŃĶľńĽĨŅĴ
ŐĬĺĶŅĭŒĬĪŇĻĪŅĚŏĕƟŅľŅŐĴĸĚŏľĵŊŗŀȮ&T1, T2, T3)ȮŐĸŃĪŇĻĪŅĚĨĶĚĕƟŅĴȮ&B1, B2, B3)ȮĪňŗŏĺĸŅȮ/.ȮȮ0.Ȯ

ŐĸŃȮ1.ȮĬŅĪňȮȮıĭĺƞŅœĽƟŏħŊŀĬİŀĵĶľńĽȮKP isolate ĴňėƞŅĶŃĵŃĪŅĚŏĜĸňŗĵȮ(c)ȮĨŅĴĽŌĨĶĔŅĶėŜŅĬĺĦĕŀĚȮ
A_kn`cjjȮ&/772'ȮĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ3/,71ȮȮĶŀĚĸĚĴŅėŊŀȮKB ŐĸŃ RE isolate ŏĪƞŅĔńĭȮ26,66ȮŐĸŃȮ
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26,65ȮȮŒĬĕĦŃĪňŗȮȮSteinernema siamkayai  KP strain ĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭȮŏĪƞŅĔńĭȮ33,60Ȯ  
ŐĸŃœĽƟŏħŊŀĬİŀĵĶľńĽĪňŗĴňėƞŅŏĜĸňŗĵĶŃĵŃĪŅĚĬƟŀĵĪňŗĽŋħȮ1ȮĸŜŅħńĭėŊŀȮœĽƟŏħŊŀĬİŀĵĶľńĽȮPJ, CN ŐĸŃȮNP 
isolate ŏĪƞŅĔńĭȮ7,46ȮȮ/.,37ȮŐĸŃȮ/0,46ȮĨŅĴĸŜŅħńĭ &ĨŅĶŅĚĪňŗȮ/'ȮȮ Ȯ 
 
ĨŅĶŅĚĪňŗȮȮ/ȮȮĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ(Steinernema sp.'ȮĪňŗŐĵĔœħƟŒĬ

ěńĚľĺńħĨƞŅĚŕȮŒĬĔŅĶŏėĸŊŗŀĬĪňŗŏĕƟŅľŅľĬŀĬŏľĵŊŗŀĸƞŀȮőħĵĺŇīňȮQuadrant plate bio-
assay 

 

ĶľńĽ 
œĽƟŏħŊŀĬİŀĵ 

ĶĺĴ 
ĔŅĶŏėĸŊŗŀĬĪňŗŏĕƟŅľŅ
ľĬŀĬŏľĵŊŗŀĸƞŀ 
(T1+T2+T3) 

ĶĺĴ 
ĔŅĶŏėĸŊŗŀĬĪňŗŒĬĪŇĻ
ĪŅĚĨĶĚĕƟŅĴ 
(B1+B2+B3) 

įĸĶĺĴ 
ěŜŅĬĺĬ 
œĽƟŏħŊŀĬİŀĵ 
&T+B) 

ėƞŅŏĜĸňŗĵ
ĶŃĵŃĪŅĚ 

(c)1/ 

CM 
PL 
KP 
PB 
NP 
CN 
KB 
UT 
AT 
RB 
KK 
UB 
SK 
RE 
BR 
PR 
PJ 
CB 

S. siamkayai 

18 
22 
52 
15 
13 
11 
49 
15 
16 
22 
26 
38 
40 
49 
20 
13 
10 
19 
56 

10 
9 
7 
28 
32 
41 
12 
32 
11 
34 
22 
15 
21 
13 
18 
26 
32 
32 
18 

28 
31 
59 
43 
45 
52 
61 
47 
27 
56 
48 
53 
61 
62 
38 
39 
42 
51 
74 

17.9 
21.91 
51.93 
14.72 
12.68 
10.59 
48.88 
14.68 
15.89 
21.66 
25.78 
37.85 
39.79 
48.87 
19.82 
12.74 
9.68 
18.68 
55.82 

 

 
1/
c = [(/.xT/')&0.xT0')&1.xT1'[Ȯ-ȮY&/.xB/')&0.xB0')&1.xB1'[Ȯ-Ȯ/.. 
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 ŒĬĕĦŃĪňŗįĸĔŅĶĪħĽŀĭȮMigration in sand column bioassay ıĭĺƞŅœĽƟŏħŊŀĬİŀĵĪńŘĚȮ
/6ȮœŀőĞŏĸĪȮŏėĸŊŗŀĬĪňŗŒĬŐĬĺħŇŗĚŏĕƟŅĪŜŅĸŅĵľĬŀĬŏľĵŊŗŀĸƞŀŒĬħŇĬĸŉĔȮ5 ĬŇŘĺȮȮŐĸŃľĬŀĬŏľĵŊŗŀĸƞŀĨŅĵȮ
100% ĪňŗŏĺĸŅȮ02 ĝĴ,  ŏĝƞĬŏħňĵĺĔńĭœĽƟŏħŊŀĬİŀĵȮS. siamkayai  KP strain 
 ěŅĔįĸĕŀĚĔŅĶĻŉĔļŅĻńĔĵĳŅıőħĵĺŇīňȮBio-assay ĪńŘĚȮ 0Ȯ ĺŇīňĔŅĶȮ Ȯ ěŉĚœħƟĪŜŅĔŅĶėńħŏĸŊŀĔ
œĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪĪňŗĴňĻńĔĵĳŅıĽŌĚĽŋħŒĬĔŅĶıńĥĬŅŏĮƦĬĽŅĶĝňĺĳńĦĤƢȮ œħƟŐĔƞȮ œĽƟŏħŊŀĬİŀĵȮ
SteinernemaȮȮspp.ȮKP, KB ŐĸŃȮREȮisolateȮĬŜŅĴŅĪħĽŀĭĔŅĶęƞŅŐĴĸĚŒĬĔĸŋƞĴľĬŀĬįňŏĽŊŘŀȮ&ľĬŀĬ
ĔĶŃĪŌƟįńĔȮȮľĬŀĬŒĵįńĔȮȮľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚȮȮľĬŀĬŏěŅŃĽĴŀİƚŅĵ'ȮŐĸŃĔĸŋƞĴľĬŀĬħƟĺĚȮȮ&ħƟĺĚ
ĔŋľĸŅĭȮȮħƟĺĚŏĨƞŅŐĨĚȮȮľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔıŊĝ'ȮŐĸŃŏıŇŗĴœŀőĞŏĸĪȮUB ĪħĽŀĭĶƞĺĴħƟĺĵȮȮıĭĺƞŅ
œĽƟŏħŊŀĬİŀĵȮKP isolate ĴňĻńĔĵĳŅıŒĬĔŅĶęƞŅŐĴĸĚĔĸŋƞĴľĬŀĬįňŏĽŊŘŀŐĸŃľĬŀĬħƟĺĚœħƟȮ7.-/..Ȯ% 
ĳŅĵŒĬŏĺĸŅȮ26ȮĝĴ,ȮȮĶŀĚĸĚĴŅėŊŀȮKB, UB ŐĸŃȮRE isolateȮĨŅĵĶŃľĺƞŅĚȮ16-/..Ȯ%ȮőħĵėŜŅĬĺĦ % 
ĔŅĶĨŅĵĕŀĚŐĴĸĚĨŅĴĺŇīňĕŀĚ ?``mrrŲqȮdmpksj_Ȯ&/703'ȮħńĚĨŅĶŅĚĪňŗȮ0Ȯ 
 
ĨŅĶŅĚĪňŗȮȮ0ȮȮȮŏĮŀĶƢŏĞŖĬĨƢĔŅĶĨŅĵĕŀĚŐĴĸĚĝĬŇħĨƞŅĚŕȮĪňŗĩŌĔœĽƟŏħŊŀĬİŀĵȮSteinernemaȮȮsp. ȮKP,  KB  

RE ŐĸŃȮUB isolate ŏĕƟŅĪŜŅĸŅĵȮŏĮƦĬŏĺĸŅȮ26ȮĝĴ,ȮŒĬĽĳŅıľƟŀĚĮĢŇĭńĨŇĔŅĶ 
 

 
œĽƟŏħŊŀĬİŀĵŐĸŃĝĬŇħĕŀĚ

ŐĴĸĚ 

ŒĽƞœĽƟŏħŊŀĬİŀĵ œĴƞŒĽƞœĽƟŏħŊŀĬİŀĵ  
% ĔŅĶĨŅĵ

1/ 
ŐĴĸĚ
ĪħĽŀĭ 

(n) 

ŐĴĸĚ 
ĨŅĵ  
(n) 

ŐĴĸĚ 
ĴňĝňĺŇĨ  
(n) 

ŐĴĸĚ 
ĪħĽŀĭ 

(n) 

ŐĴĸĚ 
ĨŅĵ  
(n) 

ŐĴĸĚ 
ĴňĝňĺŇĨ  
(n) 

œĽƟŏħŊŀĬİŀĵȮKP isolate 
1. ľĬŀĬĔĶŃĪŌƟįńĔ 16 16 0 10 0 10 100 
2. ľĬŀĬŒĵįńĔ 15 15 0 10 0 10 100 
3. ľĬŀĬŏěŅŃĽĴŀİƚŅĵ 10 10 0 10 0 10 100 
4. ľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚ 10 10 0 10 0 10 100 
5. ħƟĺĚĔŋľĸŅĭ 10 10 0 10 0 10 100 
6. ħƟĺĚŏĨƞŅŐĨĚ 10 9 1 10 0 10 90 
5,ȮľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔ 10 9 1 10 0 10 90 
œĽƟŏħŊŀĬİŀĵȮKB isolate 
1. ľĬŀĬĔĶŃĪŌƟįńĔ 10 10 0 10 0 10 100 
2. ľĬŀĬŒĵįńĔ 15 15 0 10 0 10 100 
3. ľĬŀĬŏěŅŃĽĴŀİƚŅĵ 8 8 0 8 0 8 100 
4. ľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚ 8 7 1 8 0 8 88 
5. ħƟĺĚĔŋľĸŅĭ 12 10 2 10 0 10 80 
6. ħƟĺĚŏĨƞŅŐĨĚ 10 7 3 10 0 10 70 
5,ȮľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔ 7 5 2 7 0 7 71 
œĽƟŏħŊŀĬİŀĵȮRE isolate 
1. ľĬŀĬĔĶŃĪŌƟįńĔ 14 14 0 10 0 10 100 
2. ľĬŀĬŒĵįńĔ 14 14 0 10 0 10 100 
3. ľĬŀĬŏěŅŃĽĴŀİƚŅĵ 10 10 0 10 0 10 100 
4. ľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚ 8 5 3 8 0 8 63 
5. ħƟĺĚĔŋľĸŅĭ 8 4 4 8 0 8 50 
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œĽƟŏħŊŀĬİŀĵŐĸŃĝĬŇħĕŀĚ

ŐĴĸĚ 

ŒĽƞœĽƟŏħŊŀĬİŀĵ œĴƞŒĽƞœĽƟŏħŊŀĬİŀĵ  
% ĔŅĶĨŅĵ

1/ 
ŐĴĸĚ
ĪħĽŀĭ 

(n) 

ŐĴĸĚ 
ĨŅĵ  
(n) 

ŐĴĸĚ 
ĴňĝňĺŇĨ  
(n) 

ŐĴĸĚ 
ĪħĽŀĭ 

(n) 

ŐĴĸĚ 
ĨŅĵ  
(n) 

ŐĴĸĚ 
ĴňĝňĺŇĨ  
(n) 

6. ħƟĺĚŏĨƞŅŐĨĚ 8 3 5 8 0 8 38 
5,ȮľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔ 7 3 4 7 0 7 43 
œĽƟŏħŊŀĬİŀĵȮUB isolate 
1. ľĬŀĬĔĶŃĪŌƟįńĔ 12 12 0 10 0 10 100 
2. ľĬŀĬŒĵįńĔ 10 10 0 10 0 10 100 
3. ľĬŀĬŏěŅŃĽĴŀİƚŅĵ 7 7 0 7 0 7 100 
4. ľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚ 7 7 0 7 0 7 100 
5. ħƟĺĚĔŋľĸŅĭ 10 5 5 10 0 10 50 
6. ħƟĺĚŏĨƞŅŐĨĚ 10 6 4 10 0 10 60 
5,ȮľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔ 8 4 4 8 0 8 50 
 
1/% ĔŅĶĨŅĵ    =   (ŐĴĸĚĴňĝňĺŇĨŒĬĔĶĶĴĺŇīňœĴƞŒĽƞœĽƟŏħŊŀĬİŀĵ - ŐĴĸĚĴňĝňĺŇĨŒĬĔĶĶĴĺŇīňŒĽƞœĽƟŏħŊŀĬİŀĵ)   x   100 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĴĸĚĴňĝňĺŇĨŒĬĔĶĶĴĺŇīňœĴƞŒĽƞœĽƟŏħŊŀĬİŀĵ    

        
 
ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 
 įĸĔŅĶĪħĸŀĚ Quadrant plate bio-assay  ıĭĺƞŅœĽƟŏħŊŀĬİŀĵ SteinernemaȮȮsp. ĶľńĽȮ
KP isolate ŏėĸŊŗŀĬĪňŗŒĬĪŇĻĪŅĚŏĕƟŅľŅľĬŀĬŏľĵŊŗŀĸƞŀĔńĭĪŇĻĪŅĚĨĶĚĕƟŅĴȮ ĪňŗŏĺĸŅȮ 1.Ȯ ĬŅĪňȮ ĴňėƞŅ

ĶŃĵŃĪŅĚŏĜĸňŗĵȮ(c)ȮĽŌĚĪňŗĽŋħŏĪƞŅĔńĭȮ3/,71ȮȮĶŀĚĸĚĴŅėŊŀȮKB ŐĸŃ RE isolate ŏĪƞŅĔńĭȮ26,66ȮŐĸŃȮ
26,65ȮȮŒĬĕĦŃĪňŗȮȮS. siamkayai  KP strain ĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭȮŏĪƞŅĔńĭȮ33,60Ȯ  ŐĸŃœĽƟŏħŊŀĬİŀĵ
ĶľńĽĪňŗĴňėƞŅŏĜĸňŗĵĶŃĵŃĪŅĚĬƟŀĵĪňŗĽŋħȮ1ȮĸŜŅħńĭėŊŀȮœĽƟŏħŊŀĬİŀĵĶľńĽȮPJ, CN ŐĸŃȮNP isolate ŏĪƞŅĔńĭȮ
7,46ȮȮ/.,37ȮŐĸŃȮ/0,46ȮĨŅĴĸŜŅħńĭ ŐĸŃįĸĔŅĶĪħĽŀĭȮMigration in sand column bioassay 
ıĭĺƞŅœĽƟŏħŊŀĬİŀĵĪńŘĚȮ/6ȮœŀőĞŏĸĪȮŏėĸŊŗŀĬĪňŗŒĬŐĬĺħŇŗĚŏĕƟŅĪŜŅĸŅĵľĬŀĬŏľĵŊŗŀĸƞŀŒĬħŇĬĸŉĔȮ5 ĬŇŘĺȮȮŐĸŃ
ľĬŀĬŏľĵŊŗŀĸƞŀĨŅĵȮ100% ĪňŗŏĺĸŅȮ02 ĝĴ,  ŏĝƞĬŏħňĵĺĔńĭœĽƟŏħŊŀĬİŀĵȮS. siamkayai  KP strain 
 œĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪĪňŗĴňĻńĔĵĳŅıĽŌĚĽŋħŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢȮ œħƟŐĔƞȮ œĽƟŏħŊŀĬİŀĵȮ ĶľńĽȮ
KP, KB,ȮREȮŐĸŃȮUB isolateȮĬŜŅĴŅĪħĽŀĭĔŅĶęƞŅŐĴĸĚŒĬĔĸŋƞĴľĬŀĬįňŏĽŊŘŀȮ&ľĬŀĬĔĶŃĪŌƟįńĔȮȮľĬŀĬ
ŒĵįńĔȮȮľĬŀĬĔĶŃĪŌƟħŅĺŏĶŊŀĚȮȮľĬŀĬŏěŅŃĽĴŀİƚŅĵ'ȮŐĸŃĔĸŋƞĴľĬŀĬħƟĺĚȮȮ&ħƟĺĚĔŋľĸŅĭȮȮħƟĺĚŏĨƞŅŐĨĚȮȮ
ľĬŀĬħƟĺĚĪŜŅĸŅĵĶŅĔıŊĝ'ȮȮıĭĺƞŅœĽƟŏħŊŀĬİŀĵȮ2ȮœŀőĞŏĸĪȮĴňĻńĔĵĳŅıŒĬĔŅĶęƞŅŐĴĸĚŒĬĔĸŋƞĴľĬŀĬ
įňŏĽŊŘŀȮŐĸŃĔĸŋƞĴľĬŀĬħƟĺĚȮĴňŏĮŀĶƢŏĞŖĬĨƢĔŅĶĨŅĵŒĬŐĨƞĸŃœŀőĞŏĸĪȮŏĪƞŅĔńĭȮ16-/..Ȯ% ŒĬŏĺĸŅ 48 ĝĴ,
ĽŅĴŅĶĩĬŜŅœĮıńĥĬŅȮĨƞŀĵŀħŏĮƦĬĽŅĶĝňĺĳńĦĤƢĔŜŅěńħĻńĨĶŌıŊĝĨƞŀœĮ 
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Nuchanart Tangchitsomkid and Boonruenrat Ruengwiset 

 
ėŜŅĽŜŅėńĠ (key words) :  ĔŅĶŏıŅŃŏĸňŘĵĚȮȮœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚ 

Mass Production, entomopathogenic nematodes 
 

ĭĪėńħĵƞŀȮ(abstract)  
  ĔŅĶŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚŒĬŀŅľŅĶŏĪňĵĴȮȮěŜŅĬĺĬȮ/5ȮœŀőĞŏĸĪȮőħĵĴňœĽƟŏħŊŀĬ
İŀĵȮSteinernema siamkayai  (KP strain) ŏĮƦĬĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭ  ħƟĺĵŀŅľŅĶĽŌĨĶœĕƞœĔƞįĽĴ
ĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅȮĪňŗŀńĨĶŅĽƞĺĬȮ2Ȯ8Ȯ0Ȯ8Ȯ2ȮȮŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮȮįĸĔŅĶĪħĸŀĚıĭĺƞŅȮœĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪȮ
CM, LP, PB, NP, CN, KB, UT, AT, RB, KK, UB,ȮSK, RE, PR, BR, RJ ŐĸŃȮCB ȮŒľƟįĸįĸŇĨœĽƟŏħŊŀĬ
İŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗȮ1ȮěŜŅĬĺĬȮ5,7ȮȮ6,0ȮȮ7,0ȮȮ//,0ȮȮ5,4ȮȮ/.,6ȮȮ/0,6ȮȮ/1,0ȮȮ/1,6ȮȮ/3,3ȮȮ6,0ȮȮ//,6ȮȮ
/5,0ȮȮ3,6ȮȮ/.,3ȮȮ7,0ȮŐĸŃȮ5,5ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴȮĨŅĴĸŜŅħńĭȮȮŒĬĕĦŃĪňŗĽŅĵıńĬīŋƢ
ŏĮĶňĵĭŏĪňĵĭȮ&KP strain) œħƟįĸįĸŇĨŏĜĸňŗĵȮ/4,6ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴŏĪƞŅĔńĬȮȮȮœŀőĞŏĸĪĪňŗŒľƟ
įĸįĸŇĨĽŌĚĪňŗĽŋħėŊŀȮRE ŏĪƞŅĔńĭȮ/5,0ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴȮŐĸŃĽŌĚĔĺƞŅĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭȮȮĞŉŗĚ
œŀőĞŏĸĪȮRE ŏĔŖĭœħƟěŅĔıŊŘĬĪňŗȮě,ĶƟŀĵŏŀŖħȮȮĶŀĚĸĚėŊŀȮKK ŐĸŃȮRB ŏĪƞŅĔńĭȮ/3,3ȮŐĸŃȮ/1,6ȮĸƟŅĬĨńĺȮĨƞŀ
ŀŅľŅĶȮ0.ȮĔĶńĴȮȮŐĵĔœħƟěŅĔȮě,ĕŀĬŐĔƞĬȮŐĸŃȮě,ĶŅĝĭŋĶňȮĨŅĴĸŜŅħńĭȮ  
 
 Mass rearing of 17 entomopathogenic nematodes isolates in artificial media, 
chicken egg mixed with lard and water ratio 4: 2: 4 for 7 days incubation.  As a 
comparison with Steinernema siamkayai (KP strain).  The results showed that 
entomopathogenic nematodes isolates CM, LP, PB, NP, CN, KB, UT, AT, RB, KK, UB, SK, 
RE, PR, BR, RJ and CB for nematode production, 7.9 8.2 9.2 11.2 7.6 10.8 12.8 13.2 
13.8 15.5 8.2 11.8 17.2 5.8 10.5 9.2 and 7.7 million nematodes per 20 g of media, 
respectively.  While the comparison strain (KP strain) yielded an average of 16.8 
million per 20 grams of media each.  The highest yield isolates were RE, 17.2 million 
per 20 grams of media and higher than the comparison species, which isolates RE 
collected from Roi Et Province, followed by KK and RB equal to 15.5 and 13.8 million 
per media 20 grams separated from Khon Kaen and Ratchaburi, respectively. 
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ĭĪĬŜŅ (Introduction) 
œĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ&Entomopathogenic nematode) œħƟĴňĔŅĶĻŉĔļŅĺŇěńĵŐĸŃıńĥĬŅ

ŏĮƦĬŏĺĸŅĴŅĔĔĺƞŅȮ 7.Ȯ ĮƖȮ ĞŉŗĚıĭĺƞŅœĽƟŏħŊŀĬİŀĵĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĭėĪňŏĶňĵŐĔĶĴĸĭŒĬĺĚĻƢȮ
Enterobacterioceae ĽĔŋĸȮXenorhabdus  sp.  ŀĵŌƞĶƞĺĴĔńĬŒĬĸńĔļĦŃıŉŗĚıŅŀŅĻńĵľĶŊŀŏĶňĵĔĺƞŅȮ
symbiosis   őħĵŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵŏľĸƞŅĬňŘŀŅĻńĵŀĵŌƞĭĶŇŏĺĦĸŜŅœĽƟĽƞĺĬľĬƟŅĕŀĚœĽƟŏħŊŀĬİŀĵĶŃĵŃŏĕƟŅ
ĪŜŅĸŅĵȮ&infective-stage juvenile)  őħĵœĽƟŏħŊŀĬİŀĵŏĮƦĬĨńĺıŅŐĭėĪňŏĶňĵŏĕƟŅĽŌƞĨńĺŐĴĸĚȮȮȮőħĵįƞŅĬ
ĪŅĚĝƞŀĚŏĮƕħĨŅĴīĶĶĴĝŅĨŇĕŀĚŐĴĸĚȮœħƟŐĔƞȮĪŅĚĮŅĔȮĝƞŀĚĕńĭĩƞŅĵȮŐĸŃĶŌľŅĵŒěĪŅĚįŇĺľĬńĚȮ&spiracle)  
ěŅĔĬńŘĬŏĕƟŅĽŌƞĝƞŀĚĺƞŅĚĳŅĵŒĬĨńĺŐĴĸĚȮ&haemocoel) ĞŉŗĚĴňĬŘŜŅŏĸŊŀħȮ&haemolymph)   œĽƟŏħŊŀĬİŀĵěŃ
ĮĸħĮĸƞŀĵŐĭėĪňŏĶňĵĽŌƞĔĶŃŐĽŏĸŊŀħŐĴĸĚȮŐĸŃĶƞĺĴĔńĬĽĶƟŅĚĽŅĶıŇļȮĪŜŅŒľƟŐĴĸĚŏĔŇħĳŅĺŃŏĸŊŀħŏĮƦĬıŇļȮ
&septicemia)  ŐĸŃĨŅĵŀĵƞŅĚĶĺħŏĶŖĺĳŅĵŒĬŏĺĸŅœĴƞŏĔŇĬȮ26ȮĝĴ,ȮȮȮŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵĽŅĴŅĶĩŏıŇŗĴ
ĮĶŇĴŅĦŒĬĬŘŜŅŏĸŊŀħĕŀĚŐĴĸĚȮ Ȯ ŐĸŃœĽƟŏħŊŀĬİŀĵěŃŏěĶŇĠŏĨŇĭőĨőħĵŒĝƟŏĞĸĸƢĕŀĚŐĭėĪňŏĶňĵŒĬĔŅĶ
ĕĵŅĵıńĬīŋƢȮ ĞŉŗĚŏĮƦĬŐĭĭěńĭėŌƞįĽĴıńĬīŋƢĶŃľĺƞŅĚŏıĻįŌƟŐĸŃŏıĻŏĴňĵȮ ŏĶňĵĔĔŅĶįĽĴıńĬīŋƢŐĭĭĬňŘĺƞŅȮ
amphimictic  œĽƟŏħŊŀĬİŀĵŏěĶŇĠŏĨŇĭőĨŀĵŌƞĳŅĵŒĬŐĴĸĚĪňŗĨŅĵŐĸƟĺĮĶŃĴŅĦȮ0-1ȮĝńŗĺŀŅĵŋȮĕŉŘĬŀĵŌƞĔńĭ
ĕĬŅħĕŀĚŐĴĸĚȮȮŏĴŊŗŀŐĴĸĚŏĶŇŗĴŐľƟĚŏĮƦĬĞŅĔȮœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗĽŅĴȮ&third-stage juvenile) 
ěŃĽŃĽĴŀŅľŅĶĽŜŅĶŀĚĮĶŃŏĳĪœĕĴńĬĽŃĽĴĭĶŇŏĺĦŏĬŊŘŀŏĵŊŗŀĪňŗŀĵŌƞĶŃľĺƞŅĚįŇĺľĬńĚĔńĭĔĸƟŅĴŏĬŊŘŀĝƞŀĚĪƟŀĚȮ
&hypodermal chord) ŐĸŃħŌħĔĸŊĬŏĞĸĸƢŐĭėĪňŏĶňĵŏĔŖĭœĺƟŒĬĝƞŀĚĺƞŅĚȮ&lumen) ĕŀĚĸŜŅœĽƟĽƞĺĬľĬƟŅȮȮ
ŐĸŃŏėĸŊŗŀĬĨńĺŀŀĔěŅĔĞŅĔĕŀĚŐĴĸĚȮȮŏıŊŗŀĶŀŐĴĸĚŏľĵŊŗŀĨńĺŒľĴƞĨƞŀœĮȮ&Akhurst and Boemare,  
/77.' 

ėĺŅĴĽńĴıńĬīƢĶƞĺĴĔńĬĶŃľĺƞŅĚœĽƟŏħŊŀĬİŀĵŐĸŃŐĭėĪňŏĶňĵȮ &nematode-bacterium 
complex)  œħƟĶńĭėĺŅĴĽĬŒěěŅĔĬńĔĺŇĪĵŅĻŅĽĨĶƢȮ ĪňŗěŃıńĥĬŅĻńĨĶŌīĶĶĴĝŅĨŇĕŀĚŐĴĸĚĝĬŇħĬňŘĴŅŒĝƟ
ĮĶŃőĵĝĬƢȮȮőħĵŏĜıŅŃŒĝƟĔŜŅěńħŐĴĸĚĶŃĵŃĨńĺľĬŀĬĪňŗŏĮƦĬĻńĨĶŌĽŜŅėńĠŒĬıŊĝȮȮěŉĚĴňĔŅĶĻŉĔļŅŐĸŃıńĥĬŅ
œĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴĬňŘĨńŘĚŐĨƞŏĶŇŗĴėƟĬıĭėĶńŘĚŐĶĔȮ ěĬĩŉĚĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅĔŅĶŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦ
œĽƟŏħŊŀĬİŀĵŒĬŀŅľŅĶŏĪňĵĴœħƟĽŜŅŏĶŖěĨńŘĚŐĨƞȮė,Ļ,Ȯ/71/ȮőħĵȮGlaser  ĞŉŗĚŏĮƦĬĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŐĭĭȮ
axenic culture ĪňŗœĴƞĴňŏĞĸĸƢĕŀĚȮsymbiotic bacteria ĶƞĺĴħƟĺĵȮȮĨƞŀĴŅĴňĔŅĶıńĥĬŅĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚ
ŏĮƦĬŐĭĭȮmonoxenic culture ĪňŗĴňȮsymbiotic bacteria ĶƞĺĴħƟĺĵȮ&Bedding, /76/'ȮȮĞŉŗĚŒľƟįĸįĸŇĨ
œĽƟŏħŊŀĬİŀĵĽŌĚĔĺƞŅŐĭĭŏħŇĴȮȮȮĬŀĔěŅĔĬňŘȮœĽƟŏħŊŀĬİŀĵĵńĚœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔȮThe United States 
Environmental Protection Agency (EPA) ĩŉĚėĺŅĴĮĸŀħĳńĵĨƞŀıŊĝȮ ĽńĨĺƢŏĸŊŀħŀŋƞĬŐĸŃĴĬŋļĵƢȮ
ĶĺĴĪńŘĚĮĸŀħĳńĵĨƞŀĽĳŅıŐĺħĸƟŀĴȮ&Gaugler and Kaya, /77.'ȮȮȮȮœĽƟŏħŊŀĬİŀĵěŉĚœħƟĶńĭėĺŅĴĽĬŒě
ŀĵƞŅĚĔĺƟŅĚĕĺŅĚĪńŗĺőĸĔȮȮĪňŗěŃıńĥĬŅŒľƟĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢȮȮőħĵĴňĔŅĶėƟĬľŅĝĬŇħŐĸŃĽŅĵıńĬīŋƢŒľĴƞŒĬŏĕĨ
ĨƞŅĚŕȮĪńŗĺőĸĔȮȮȮȮĪńŘĚŒĬĵŋőĶĮȮȮŀŏĴĶŇĔŅȮȮŀŀĽŏĨĶŏĸňĵȮŏŀŏĞňĵȮŐĸŃĭŅĚĮĶŃŏĪĻŒĬŐŀĲĶŇĔŅȮȮŏıŊŗŀœħƟĽŅĵ
ıńĬīŋƢıŊŘĬŏĴŊŀĚľĸŅĔľĸŅĵĝĬŇħȮ ȮĶĺĴĪńŘĚĮĶŃŏĪĻœĪĵȮœħƟŏĶŇŗĴĴňĔŅĶĽŜŅĶĺěŏĔŖĭĶĺĭĶĺĴœĽƟŏħŊŀĬİŀĵĻńĨĶŌ
ŐĴĸĚŏĮƦĬėĶńŘĚŐĶĔŒĬĮƖȮı,Ļ,Ȯ0317ȮȮĽŅĴŅĶĩŐĵĔœħƟœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚěŜŅĬĺĬȮ7ȮœŀőĞŏĸĪȮȮȮěńħŀĵŌƞ
ŒĬȮfamily Steinernematidae ěŜŅĬĺĬȮ6ȮœŀőĞŏĸĪȮȮőħĵĔŜŅľĬħĶľńĽĨŅĴěńĚľĺńħĪňŗıĭėŊŀȮěńĚľĺńħ
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ĔŅĠěĬĭŋĶňȮ&KBs)  ıŇěŇĨĶȮ&PCs)  ŀĵŋīĵŅȮ&AYs)  ĔŅĿĽŇĬīŋƢȮ&KSs)  ĴľŅĽŅĶėŅĴȮ&MKs)   ĕŀĬŐĔƞĬȮ&KKs)   
ľĬŀĚėŅĵȮ&NKs)  ŐĸŃĽĶŃŐĔƟĺȮ&SKs)  ŐĸŃȮfamily Heterorhabditidae ěŜŅĬĺĬȮ/ȮœŀőĞŏĸĪȮėŊŀȮ
ĶƟŀĵŏŀŖħȮ&REh)  &ĬŋĝĬŅĶĩȮŐĸŃėĦŃ, 0321' ȮȮ7ȮœŀőĞŏĸĪȮȮœħƟĬŜŅĴŅĻŉĔļŅĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺ
ĳńĦĤƢėĺĭėŋĴŐĴĸĚȮȮĞŉŗĚıĭĺƞŅĽŅĵıńĬīŋƢĪňŗŐĵĔœħƟěŅĔěńĚľĺńħĔŅĠěĬĭŋĶňȮȮĴňĻńĔĵĳŅıŒĬĔŜŅěńħŐĴĸĚœħƟ
ľĸŅĵĝĬŇħŐĸŃŏıŅŃŏĸňŘĵĚœħƟĚƞŅĵŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔȮȮĽŅĴŅĶĩĬŜŅœĮıńĥĬŅŐĸŃĕĵŅĵįĸĽŌƞŏĔļĨĶĔĶ
œħƟĨńŘĚŐĨƞĮƖȮ0324-0327Ȯ&ĬŋĝĬŅĶĩ*Ȯ0324, 0325'ȮȮŐĸŃŒĬĮƖȮ033.ȮĽŅĵıńĬīŋƢȮKBs ĴňĻńĔĵĳŅıŒĬĔŅĶ
ĔŜŅěńħŐĴĸĚĸħĸĚȮŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚŒĬŀŅľŅĶŏĪňĵĴŒľƟįĸįĸŇĨĨŗŜŅĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮħńĚĬńŘĬŒĬĮƖȮ0327-
0331ȮěŉĚœħƟĪŜŅĔŅĶĽŜŅĶĺěĶĺĭĶĺĴŐĸŃĻŉĔļŅœĽƟŏħŊŀĬİŀĵėĺĭėŋĴŐĴĸĚĽŅĵıńĬīŋƢŒľĴƞȮȮĞŉŗĚĽŅĴŅĶĩŐĵĔ
œħƟĽĔŋĸȮSteinernema sp. ŒĬıŊŘĬĪňŗěńĚľĺńħĔŜŅŐıĚŏıĝĶȮ(KPs)  ĶƟŀĵŏŀŖħȮ(REs)  ŀŋĭĸĶŅĝīŅĬňȮ(UBs)  
ŏıĝĶĭŌĶĦƢȮ&PBs)   ŐĸŃĽĔŋĸȮHeterorhabditis sp. ŒĬıŊŘĬĪňŗěńĚľĺńħŏıĝĶĭŋĶňȮ&PRh)    ŏĴŊŗŀĪŜŅĔŅĶ
ŏĮĶňĵĭŏĪňĵĭĻńĔĵĳŅıĕŀĚœĽƟŏħŊŀĬİŀĵŒĬĔŅĶęƞŅŐĴĸĚıĭĺƞŅȮKPs ĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚœħƟ
ľĸŅĵĝĬŇħȮȮȮREs ĔŜŅěńħĸŌĔĬŘŜŅĵŋĚĸŅĵȮȮŐĸŃȮPRh ĔŜŅěńħŏľŖĭĺńĺȮȮȮœĽƟŏħŊŀĬİŀĵȮKPs ŐĸŃȮRes ĽŅĴŅĶĩ
įĸŇĨĕĵŅĵŐĸŃŏıŇŗĴĮĶŇĴŅĦœħƟĚƞŅĵŒĬŀŅľŅĶŏĪňĵĴĝĬŇħŐĕŖĚĔŉŗĚŏľĸĺĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅ
ĽŃŀŅħȮĪňŗŀńĨĶŅĽƞĺĬȮ5:2:3ȮĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮaxenic culture œħƟįĸįĸŇĨŏĜĸňŗĵȮ03.-1..ȮĸƟŅĬĨńĺ
ĨƞŀľŅĶȮ/ȮĸŇĨĶ &ĬŋĝĬŅĶĩȮŐĸŃȮĦńĢģŇĴŅ*Ȯ0330'ȮȮěŉĚĴňĔŅĶŒĝƟĽŅĵıńĬīŋƢȮKPs ĪħŐĪĬȮKBs  ĨńŘĚŐĨƞĮƖȮ
033.ȮěĬĩŉĚĮƤěěŋĭńĬĶĺĴȮ5ȮĮƖȮȮĽŅĵıńĬīŋƢȮKPs ĵńĚėĚĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚŐĸŃĵńĚŒľƟįĸįĸŇĨŒĬ
ŀŅľŅĶŏĪňĵĴėĚĪňŗŐĸŃĽĴŗŜŅŏĽĴŀȮ&ĬŋĝĬŅĶĩ*Ȯ0330; ĬŋĝĬŅĶĩȮŐĸŃėĦŃ*Ȯ2552; ĬŋĝĬŅĶĩ, 2551'  
ĽŜŅľĶńĭœŀőĞŏĸĪŀŊŗĬŕȮ ĬńŘĬȮ ŏĴŊŗŀĬŜŅĴŅŏıŅŃŏĸňŘĵĚĕĵŅĵĮĶŇĴŅĦŒĬŀŅľŅĶŏĪňĵĴĶŅėŅĩŌĔĽŌĨĶŏħňĵĺĔńĬȮ
ĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮaxenic culture ŒľƟįĸįĸŇĨĨŗŜŅĔĺƞŅȮ03.ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ/ȮĸŇĨĶ 
 ŒĬĮƖȮ0337ȮȮœħƟĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĨńĺŀĵƞŅĚħŇĬěŅĔŐľĸƞĚĨƞŅĚŕ œħƟŐĔƞȮěńĚľĺńħŏĝňĵĚŒľĴƞȮĸŜŅĮŅĚȮ
ĔŜŅŐıĚŏıĝĶȮȮŏıĝĶĭŌĶĦƢȮȮĬėĶĮģĴȮȮĝńĵĬŅĪȮȮĔŅĠěĬĭŋĶňȮȮŀŋĪńĵīŅĬňȮȮŀĵŋīĵŅȮȮĶŅĝĭŋĶňȮȮĭŋĶňĶńĴĵƢȮĻĶňĽŃ
ŏĔļȮŀŋĭĸĶŅĝīŅĬňȮĕŀĬŐĔƞĬȮĶƟŀĵŏŀŖħȮŏıĝĶĭŋĶňȮĮĶŃěĺĭėňĶňĕńĬīƢȮŐĸŃěńĬĪĭŋĶňȮĶĺĴȮ/6ȮěńĚľĺńħȮěŜŅĬĺĬȮ
656ȮĨńĺŀĵƞŅĚȮŐĸŃĪŜŅĔŅĶŐĵĔœĽƟŏħŊŀĬİŀĵħƟĺĵȮGalleria baiting techniqueȮœħƟœĽƟŏħŊŀĬİŀĵŒĬĔĸŋƞĴ
ĪňŗŒĝƟĔŜŅěńħŐĴĸĚȮěŜŅĬĺĬȮ17ȮœŀőĞŏĸĪȮ&ěńĚľĺńħ'ȮěŜŅŐĬĔœħƟȮ/ȮĽĔŋĸȮ&Steinernema sp.)ȮőħĵĺŇīň cross 
mating ĔńĭȮS. siamkayai  ŐĸŃĪŜŅĔŅĶŏĔŖĭĶńĔļŅŒĬĽŅĶŀŋƟĴėĺŅĴĝŊŘĬĪňŗŀŋĦľĳŌĴŇȮ03ȮŀĚĻŅŏĞĸŏĞňĵĽȮȮ
ĨŅĴĶľńĽĪňŗĔŜŅľĬħŏĮƦĬŀńĔļĶĵƞŀĝŊŗŀěńĚľĺńħȮħńĚĬňŘȮĳŅėŏľĬŊŀȮSteinernema sp. CM, LP, PB   ĳŅė
ĔĸŅĚȮSteinernema sp. NP, CN, KB, UT, AT, RB  ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮSteinernema sp. 
KK, UB, SK, RE, BR   ĳŅėĨŃĺńĬĨĔȮSteinernema sp. PR, PJ  ŐĸŃĳŅėĨŃĺńĬŀŀĔȮSteinernema 
sp. CB &ĬŋĝĬŅĶĩȮŐĸŃȮĴńĸĸŇĔŅ*Ȯ034.' ȮœŀőĞŏĸĪĪňŗŐĵĔœħƟĬňŘȮȮěŉĚėĺĶĬŜŅĴŅĪħĽŀĭŏıŅŃĕĵŅĵŒĬ
ŀŅľŅĶŏĪňĵĴȮĽĳŅıĔŅĶŏĸňŘĵĚŐĭĭȮaxenic culture ŏıŊŗŀœħƟœŀőĞŏĸĪĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶŏıŇŗĴĮĶŇĴŅĦœħƟ
œĴƞĨŗŜŅĔĺƞŅȮ03.ȮĸƟŅĬĨńĺĨƞŀėĶńŘĚĔŅĶįĸŇĨȮŏıŊŗŀėńħŏĸŊŀĔĬŜŅœĮŒĝƟĔŜŅěńħŐĴĸĚŒĬĽĳŅıœĶƞĨƞŀœĮȮȮȮ 
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ŀŋĮĔĶĦƢ 

/,ȮœĽƟŏħŊŀĬİŀĵȮSteinernema sp. ěŜŅĬĺĬȮ/6ȮœŀőĞŏĸĪȮœħƟŐĔƞȮȮCM, LP, KP, PB, NP, CN, 
KB, UT, AT, RB, KK, UB, SK, RE, BR, PR, PJ, ŐĸŃȮCB  

2. œĽƟŏħŊŀĬİŀĵȮSteinernema siamkayai  (KP strain) ŏĮƦĬĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭ  
1,ȮŀŅľŅĶŏĪňĵĴŏıŅŃŏĸňŘĵĚœĽƟŏħŊŀĬİŀĵȮĽŌĨĶœĕƞȮœħƟŐĔƞȮœĕœĔƞȮĬŘŜŅĴńĬľĴŌȮĲŀĚĬŘŜŅȮȮ 
4. ŀŅľŅĶŐĸŃĺńĽħŋŏĸňŘĵĚľĬŀĬĔŇĬœĕįŉŘĚȮ&Galleria mellonella) 
5. ŀŋĮĔĶĦƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶœĽƟŏħŊŀĬİŀĵȮœħƟŐĔƞȮĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħȮStereo microscope 

ŏėĶŊŗŀĚŐĔƟĺȮȮŏėĶŊŗŀĚĝńŗĚȮĝŋħįĸŇĨœĽƟŏħŊŀĬİŀĵıĶƟŀĴŒĝƟȮȮŐĸŃĳŅĝĬŃĭĶĶěŋŀŅľŅĶŏıŅŃŏĸňŘĵĚ 
6. ĽŅĶŏėĴňŐĸŃĺńĽħŋŏıŅŃŏĸňŘĵĚȮœħƟŐĔƞȮȮŐŀĸĔŀŁŀĸƢȮ5.% ĽŅĶęƞŅŏĝŊŘŀȮHyamine 0.1% ŐĸŃȮ

ĲŀĚĬŘŜŅŐįƞĬ 
ĺŇīňĔŅĶ 
  ĬŜŅœĽƟŏħŊŀĬİŀĵŐĨƞĸŃœŀőĞŏĸĪȮ&/5ȮœŀőĞŏĸĪ'ȮŐĸŃœĽƟŏħŊŀĬİŀĵȮSteinernema siamkayai 
KP strain (control)ȮĪħĽŀĭŏıŅŃŏĸňŘĵĚŒĬŀŅľŅĶĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅȮŀńĨĶŅĽƞĺĬȮ2:2:4 
ĬŜŅœĮėĸŋĔĔńĭĲŀĚĬŘŜŅĨńħĕĬŅħȮ1x1 ĞĴ, ĬŘŜŅľĬńĔȮ2.ȮĔĶńĴĨƞŀŀŅľŅĶȮ43.ȮĔĶńĴȮœħƟŏĮƦĬĔƟŀĬŀŅľŅĶȮȮ
ĭĶĶěŋŒĬĳŅĝĬŃıĸŅĽĨŇĔĪĶĚĔĶŃĭŀĔĴňİŅĮƕħĕĬŅħėĺŅĴěŋȮ43.ȮĴĸ,ȮĬŘŜŅľĬńĔĔƟŀĬŀŅľŅĶȮ20ȮĔĶńĴĨƞŀ
ĳŅĝĬŃȮŐĸŃĬŜŅœĮĬŉŗĚęƞŅŏĝŊŘŀħƟĺĵœŀĬŘŜŅŏħŊŀħĪňŗŀŋĦľĳŌĴŇȮ7.-/..oĞȮŏĮƦĬŏĺĸŅȮ4.ȮĬŅĪňȮȮěŅĔĬńŘĬĮĸƞŀĵŒľƟ
ŀŅľŅĶŏĵŖĬȮěŉĚĪŜŅĔŅĶŒĽƞľńĺŏĝŊŘŀœĽƟŏħŊŀĬİŀĵŐĨƞĸŃœŀőĞŏĸĪȮěŜŅĬĺĬȮ3.*...ȮĨńĺĨƞŀĳŅĝĬŃȮȮĨńŘĚĺŅĚĭƞĴ
ŏıŅŃŒĬĩŋĚĨŅĕƞŅĵĔńĬŐĴĸĚŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮĨŅĴĺŇīňĔŅĶĕŀĚĬŋĝĬŅĶĩȮ&0336'ȮœħƟįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĨńĺ
ŀƞŀĬĶŃĵŃĪňŗȮ1ȮȮȮěŅĔĬńŘĬĬŜŅĴŅŐĵĔĸƟŅĚįĸįĸŇĨœĽƟŏħŊŀĬİŀĵŐĨƞĸŃœŀőĞŏĸĪȮőħĵŒĽƞĬŘŜŅȮ500 Ĵĸ,ȮĸĚŒĬ
ŐĨƞĸŃĳŅĝĬŃŏıŅŃȮ ŒĝƟĴŊŀĭňĭĔƟŀĬĲŀĚĬŘŜŅŒľƟœĽƟŏħŊŀĬİŀĵľĸŋħŀŀĔĴŅŀĵŌƞŒĬĬŘŜŅȮ ŏŀŅĔƟŀĬĲŀĚĬŘŜŅĪŇŘĚœĮȮȮȮ
ŒĝƟœĴőėĶœĮŏĮĨħŌħȮ1 Ĵĸ,ȮŒĽƞĸĚŒĬĬŘŜŅĽŃŀŅħȮ200 Ĵĸ,ȮœħƟŏĮƦĬĽŅĶĸŃĸŅĵœĽƟŏħŊŀĬİŀĵȮĔĺĬŒľƟĨńĺ
œĽƟŏħŊŀĬİŀĵĔĶŃěŅĵŒĬĬŘŜŅȮŐĸŃŒĝƟœĴőėĶœĮŏĮĨħŌħȮ1 Ĵĸ,ȮŒĽƞěŅĬĨĶĺěĬńĭĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮȮŐĨƞ
ĸŃœŀőĞŏĸĪĬńĭȮ/.ȮĳŅĝĬŃȮȮȮėŜŅĬĺĦŏĮƦĬėƞŅŏĜĸňŗĵįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĕŀĚŐĨƞĸŃœŀőĞŏĸĪȮȮėŌĦ
ĮĶŇĴŅĨĶĬŘŜŅȮ200 Ĵĸ,ȮėƞŅŏĜĸňŗĵĪňŗĬńĭœħƟŏĪƞŅĔńĭěŜŅĬĺĬįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĨƞŀȮ1 Ĵĸ,ȮȮĬŜŅœĮėŌĦĮĶŇĴŅĨĶ
ĬŘŜŅĨńŘĚĨƟĬȮ500 Ĵĸ,ȮŏĪƞŅĔńĭįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĨƞŀĳŅĝĬŃ 
  ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮ ȮěŜŅĬĺĬįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗȮ3 ŒĬŐĨƞĸŃœŀőĞŏĸĪȮ
ŏĮĶňĵĭŏĪňĵĭĔńĭȮSteinernema siamkayai KP strainȮ 

ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2560ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2561 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
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įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  
įĸěŅĔĔŅĶŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ/5ȮœŀőĞŏĸĪȮȮŒĬŀŅľŅĶŏıŅŃŏĸňŘĵĚĽŌĨĶœĕƞœĔƞ 

įĽĴĬŘŜŅĴńĬľĴŌȮŐĸŃĬŘŜŅ ŏĮĶňĵĭŏĪňĵĭĔńĭȮSteinernema siamkayai  (KP strain)ȮıĭĺƞŅȮœĽƟŏħŊŀĬİŀĵȮ
/5ȮœŀőĞŏĸĪȮœħƟŐĔƞȮCM, PL, PB, NP, CN, KB, UT, AT, RB, KK, UB,ȮSK, RE, PR, BR, RJ ŐĸŃȮCB 
ĽŅĴŅĶĩŏěĶŇĠŏĨŇĭőĨœħƟŒĬŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞȮ ĪňŗĴňĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴœĴƞĵŋƞĚĵŅĔŐĸŃĴňĨƟĬĪŋĬĨŗŜŅȮ Ȯ ŒĬ
ĽĳŅıĔŅĶŏıŅŃŏĸňŘĵĚŐĭĭȮaxenic culture  őħĵœŀőĞŏĸĪĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĕĵŅĵıńĬīŋƢŏıŇŗĴěŜŅĬĺĬŒĬ
ŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞœĔƞŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮ&ĳŅıĪňŗȮ/'ȮœħƟœĽƟŏħŊŀĬİŀĵĨńĺŀƞŀĬĶŃĵŃĪňŗȮ1ȮĴŅĔĪňŗĽŋħėŊŀȮRE 
ŏĪƞŅĔńĭȮ/5,0ȮĸƟŅĬĨńĺĨƞŀĬŘŜŅľĬńĔĔƟŀĬŀŅľŅĶȮ0.ȮĔĶńĴȮŐĸŃĽŌĚĔĺƞŅȮKPs &œŀőĞŏĸĪĪňŗŒĝƟŏĮĶňĵĭŏĪňĵĭȮœħƟ
įĸįĸŇĨȮ/4,6ȮĸƟŅĬĨńĺĨƞŀĳŅĝĬŃŏıŅŃ'ȮȮȮȮĞŉŗĚœŀőĞŏĸĪȮRE ŏĔŖĭœħƟěŅĔıŊŘĬĪňŗȮě,ĶƟŀĵŏŀŖħȮȮĶŀĚĸĚėŊŀȮKK 
ŐĸŃȮRB ŏĪƞŅĔńĭȮ/3,3ȮŐĸŃȮ/1,6ȮĸƟŅĬĨńĺĨƞŀĬŘŜŅľĬńĔĔƟŀĬŀŅľŅĶȮ0.ȮĔĶńĴȮȮȮŐĵĔœħƟěŅĔȮě,ĕŀĬŐĔƞĬȮ
ŐĸŃȮě,ĶŅĝĭŋĶňȮĨŅĴĸŜŅħńĭȮȮĽŜŅľĶńĭœŀőĞŏĸĪȮCM, LP, PB, NP, CN, KB, UT, AT, UB, SK, BR, PR, 
PJ, ŐĸŃȮCBȮœħƟįĸįĸŇĨȮŏĪƞŅĔńĭȮ5,7ȮȮ6,0ȮȮ7,0ȮȮ//,0ȮȮ5,4ȮȮ/.,6ȮȮ/0,6ȮȮ/1,0ȮȮ6,0ȮȮ//,6ȮȮ3,6ȮȮ/.,3ȮȮ
7,0ȮŐĸŃȮ5,5ȮĸƟŅĬĨńĺĨƞŀĳŅĝĬŃŏıŅŃȮĨŅĴĸŜŅħńĭȮȮ&ĨŅĶŅĚĪňŗȮ/'   
 

 
  
ĳŅıĪňŗȮȮ/ȮȮĔŅĶŏıŅŃŏĸňŘĵĚœĽƟŏħŊŀĬİŀĵŒĬŀŅľŅĶĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅȮĭƞĴŏıŅŃŏĮƦĬŏĺĸŅȮ5Ȯ

ĺńĬȮĽŅĴŅĶĩŏıŇŗĴĮĶŇĴŅĦŏĨŖĴĔƟŀĬŀŅľŅĶȮȮıĶƟŀĴĬŜŅœĮŒĝƟıƞĬĔŜŅěńħŐĴĸĚĻńĨĶŌıŊĝ 
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ĨŅĶŅĚĪňŗȮ Ȯ /Ȯ ȮįĸįĸŇĨœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚȮ /5Ȯ œŀőĞŏĸĪȮ ŏĮĶňĵĭŏĪňĵĭĔńĭȮSteinernema 
siamkayai  (KP strain)ȮȮŏıŅŃĕĵŅĵŒĬŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅȮ
ŏĮƦĬŏĺĸŅȮ5ȮĺńĬ 

 
ĸŜŅħńĭ
Īňŗ 

œĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪĨƞŅĚŕ ěŜŅĬĺĬœĽƟŏħŊŀĬİŀĵȮ&ĸƟŅĬĨńĺ'Ȯ 
ĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴ 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

CM ŐĵĔœħƟěŅĔȮě,ŏĝňĵĚŒľĴƞ 
LP ŐĵĔœħƟěŅĔȮě,ĸŜŅĮŅĚ 
PB ŐĵĔœħƟěŅĔȮě,ŏıĝĶĭŌĶĦƢ 
NP ŐĵĔœħƟěŅĔȮě,ĬėĶĮģĴ 
CN ŐĵĔœħƟěŅĔȮě,ĝńĵĬŅĪ 
KB ŐĵĔœħƟěŅĔȮě,ĔŅĠěĬĭŋĶň 
UT ŐĵĔœħƟěŅĔȮě,ŀŋĪńĵīŅĬň 
AT ŐĵĔœħƟěŅĔȮě,ıĶŃĬėĶĻĶňŀĵŋīĵŅ 
RB ŐĵĔœħƟěŅĔȮě,ĶŅĝĭŋĶň 
KK ŐĵĔœħƟěŅĔȮě,ĕŀĬŐĔƞĬ 
UB ŐĵĔœħƟěŅĔȮě,ŀŋĭĸĶŅĝīŅĬň 
SK ŐĵĔœħƟěŅĔȮě,ĻĶňĽŃŏĔļ 
RE ŐĵĔœħƟěŅĔȮě,ĶƟŀĵŏŀŖħ 
PR ŐĵĔœħƟěŅĔȮě,ŏıĝĶĭŋĶň 
BR ŐĵĔœħƟěŅĔȮě,ĭŋĶňĶńĴĵƢ 
PJ ŐĵĔœħƟěŅĔȮě,ĮĶŃěĺĭėňĶňĕńĬīƢ 
CB ŐĵĔœħƟěŅĔȮě,ěńĬĪĭŋĶň 
Steinernema siamkayai  (KP strain)Ȯ
&Control) 

5,7ȮȮ 
6,0ȮȮ 
7,0ȮȮ 
//,0ȮȮ 
5,4ȮȮ 
/.,6ȮȮ 
/0,6ȮȮ 
/1,0ȮȮ 
/1,6ȮȮ 
/3,3ȮȮ 
6,0ȮȮ 
//,6ȮȮ 
/5,0ȮȮ 
3,6ȮȮ 
/.,3ȮȮ 
7,0Ȯ 
Ȯ5,5 
/4,6 

 
ěŅĔįĸĔŅĶĪħĽŀĭŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵĶĺĴȮ /5Ȯ œŀőĞŏĸĪȮ ŒĬŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞȮ ĨŅĴ

ĔĶŃĭĺĬĔŅĶĕŀĚȮȮȮĬŋĝĬŅĶĩȮ&0336'ȮĽŅĴŅĶĩėńħŏĸŊŀĔœħƟȮ1ȮœŀőĞŏĸĪȮėŊŀȮRE, KK ŐĸŃȮRB ȮĴŅŒĝƟ
ėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝȮȮőħĵŏĜıŅŃŐĴĸĚĻńĨĶŌıŊĝįńĔȮœħƟŐĔƞȮľĬŀĬĔĶŃĪŌƟľŀĴȮȮľĬŀĬĔĶŃĪŌƟįńĔȮȮľĬŀĬŒĵ
įńĔȮȮľĬŀĬėŊĭȮȮľĬŀĬŏěŅŃĽĴŀİƚŅĵȮŐĸŃħƟĺĚľĴńħįńĔȮȮőħĵŒĝƟŒĬŀńĨĶŅȮ2-3ȮĳŅĝĬŃŏıŅŃŏĸňŘĵĚȮľĶŊŀĴň
œĽƟŏħŊŀĬİŀĵĶŃľĺƞŅĚȮ4.-6.ȮĸƟŅĬĨńĺĨƞŀĬŘŜŅȮ0.ȮĸŇĨĶȮȮȮĞŉŗĚœĽƟŏħŊŀĬİŀĵȮKP strain ŏĮƦĬĽŅĵıńĬīŋƢœĪĵĪňŗĴň
ĔŅĶĬŜŅœĮŒĝƟĔŜŅěńħŐĴĸĚĻńĨĶŌıŊĝŒĬľĸŅĵıŊŘĬĪňŗȮ ĽŅĴŅĶĩįĸŇĨœħƟŒĬŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅľĴŌŐĸŃ
ĬŘŜŅȮœħƟįĸįĸŇĨœĽƟŏħŊŀĬİŀĵŏĜĸňŗĵȮ1..ȮĸƟŅĬĨńĺĨƞŀĶŀĭĔŅĶįĸŇĨȮ0.ȮĳŅĝĬŃŏıŅŃŏĸňŘĵĚȮȮĬŜŅœĮŒĝƟıƞĬĔŜŅěńħ
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ŐĴĸĚŒĬŐĮĸĚįńĔœħƟėĶŀĭėĸŋĴıŊŘĬĪňŗȮ/ȮœĶƞĨƞŀėĶńŘĚȮȮĴňĨƟĬĪŋĬĔŅĶįĸŇĨŏıňĵĚȮ/..ȮĭŅĪĨƞŀĶŀĭĔŅĶįĸŇĨȮȮȮ
ĝƞĺĵĸħĨƟĬĪŋĬĔŅĶĞŊŘŀĽŅĶĮƚŀĚĔńĬĔŜŅěńħŐĴĸĚľĶŊŀĽŅĶĝňĺĳńĦĤƢŀŊŗĬŕȮœħƟĴŅĔĔĺƞŅȮ3ȮŏĪƞŅȮœĽƟŏħŊŀĬİŀĵ RE, 
KK ŐĸŃȮRB ȮœŀőĞŏĸĪȮȮěŃŏĮƦĬĽŅĵıńĬīŋƢœĪĵĪňŗĽŅĴŅĶĩĬŜŅĴŅıńĥĬŅŏĮƦĬľńĺŏĝŊŘŀŒľƟĔńĭŏĔļĨĶĔĶȮĬŜŅœĮ
ŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵŒĝƟŏŀĚœħƟħƟĺĵŏĪėőĬőĸĵňĔŅĶįĸŇĨŐĭĭĚƞŅĵȮ ĬŜŅœĮĽŌƞĔŅĶĪŜŅŏĔļĨĶĮĸŀħĳńĵ-
ŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃœĽƟŏħŊŀĬİŀĵŏĮƦĬĽŅĶĝňĺĳńĦĤƢĪňŗĴňėĺŅĴĮĸŀħĳńĵĨƞŀŏĔļĨĶĔĶįŌƟŒĝƟȮȮįŌƟĭĶŇőĳėȮĶĺĴĩŉĚ
ĮĸŀħĳńĵĨƞŀĽĳŅıŐĺħĸƟŀĴŀňĔħƟĺĵȮȮ 

        
ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 

ĔŅĶŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚŒĬŀŅľŅĶŏĪňĵĴĽŌĨĶœĕƞœĔƞįĽĴĬŘŜŅĴńĬľĴŌŐĸŃĬŘŜŅȮĪňŗ
ŀńĨĶŅĽƞĺĬȮ28082ȮȮŏĮƦĬŏĺĸŅȮ5ȮĺńĬȮȮěŜŅĬĺĬȮ/5ȮœŀőĞŏĸĪȮőħĵĴňœĽƟŏħŊŀĬİŀĵȮSteinernema 
siamkayai  (KP strain) ŏĮƦĬĽŅĵıńĬīŋƢŏĮĶňĵĭŏĪňĵĭ  įĸĔŅĶĪħĸŀĚıĭĺƞŅȮœĽƟŏħŊŀĬİŀĵœŀőĞŏĸĪȮCM, 
LP, PB, NP, CN, KB, UT, AT, RB, KK, UB,ȮSK, RE, PR, BR, RJ ŐĸŃȮCB ȮŒľƟįĸįĸŇĨœĽƟŏħŊŀĬİŀĵ
ĨńĺŀƞŀĬĶŃĵŃĪňŗȮ1ȮěŜŅĬĺĬȮ5,7ȮȮ6,0ȮȮ7,0ȮȮ//,0ȮȮ5,4ȮȮ/.,6ȮȮ/0,6ȮȮ/1,0ȮȮ/1,6ȮȮ/3,3ȮȮ6,0ȮȮ//,6ȮȮ
/5,0ȮȮ3,6ȮȮ/.,3ȮȮ7,0ȮŐĸŃȮ5,5ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴȮĨŅĴĸŜŅħńĭȮȮŒĬĕĦŃĪňŗĽŅĵıńĬīŋƢ
ŏĮĶňĵĭŏĪňĵĭȮ&KP strain) œħƟįĸįĸŇĨŏĜĸňŗĵȮ/4,6ȮĸƟŅĬĨńĺĨƞŀŀŅľŅĶȮ0.ȮĔĶńĴŏĪƞŅĔńĬ 

ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔįĸĚŅĬĺŇěńĵėĶńŘĚĬňŘȮ Ȯ ĽŅĴŅĶĩĬŜŅœĮıńĥĬŅŏĮƦĬľńĺŏĝŊŘŀœĽƟŏħŊŀĬİŀĵĽŜŅľĶńĭ
ěŜŅľĬƞŅĵ-ěƞŅĵŐěĔŒľƟĔńĭŏĔļĨĶĔĶȮȮľĬƞĺĵĚŅĬȮŐĸŃįŌƟĽĬŒěȮŏıŊŗŀįĸŇĨŐĸŃŒĝƟėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝȮȮőħĵ
ĔŅĶŏıŅŃĕĵŅĵœĽƟŏħŊŀĬİŀĵŒĝƟŏŀĚȮȮŏĮƦĬŀňĔľĬŉŗĚŏĪėőĬőĸĵňŏıŊŗŀĔŅĶıŉŗĚıŅĨĬŏŀĚŀĵƞŅĚĵńŗĚĵŊĬȮȮĽŜŅľĶńĭ
ŏĔļĨĶĔĶĶŅĵĵƞŀĵľĶŊŀĔĸŋƞĴŏĔļĨĶĔĶįĸŇĨıŊĝįńĔŀŇĬĪĶňĵƢȮȮįńĔŀĬŅĴńĵȮȮįńĔĮĸŀħĽŅĶıŇļȮȮŐĸŃĔĸŋƞĴ
ŏĔļĨĶĔĶĪňŗĮĶŃĽĭĮƤĠľŅŐĴĸĚħŊŘŀĵŅȮȮœĽƟŏħŊŀĬİŀĵĽŅĵıńĬīŋƢœĪĵȮěŉĚŏĮƦĬĝňĺŇĬĪĶňĵƢĪňŗĽŅĴŅĶĩŏıŅŃŏĸňŘĵĚ
œħƟŏŀĚȮȮŐĸŃĴňĻńĔĵĳŅıŒĬĔŅĶĔŜŅěńħŐĴĸĚĻńĨĶŌıŊĝœħƟľĸŅĵĝĬŇħȮȮĬŜŅĴŅŒĝƟĪħŐĪĬľĶŊŀĸħěŜŅĬĺĬėĶńŘĚ
ĕŀĚĔŅĶŒĝƟĽŅĶŏėĴňȮȮœħƟįĸŇĨįĸŏĔļĨĶĪňŗĮĸŀħĳńĵĽŜŅľĶńĭįŌƟĭĶŇőĳėȮŐĸŃŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮ 
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ĔŅĶŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔȮŐĸŃėńħŏĸŊŀĔŐĭėĪňŏĶňĵĭňĪňėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝŏıŊŗŀŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
Culture Collection and Identification of Bacillus thuringiensis for Utilization 

 
ĭŋĠŏĶŊŀĬĶńĨĬƢȮŏĶŊŀĚĺŇŏĻļ  ĳĶĦňȮĽĺƞŅĚĻĶňȮȮŐĸŃȮĬŋĝĬŅĶĩȮĨńŘĚěŇĨĽĴėŇħȮ 

Boonruenrat Ruengwiset, Paranee Sawangsri and Nuchanart Tangchitsomkid  
 
ėŜŅĽŜŅėńĠ (key words) :  ĔŅĶŏĔŖĭĶĺĭĶĺĴȮěŜŅŐĬĔĝĬŇħȮŐĭėĪňŏĶňĵĭňĪň 

culture collection, identification, Bt, Bacillus thuringiensis 
ĭĪėńħĵƞŀȮ(abstract)  
 ŒĬĔŅĶŀĬŋĶńĔļƢěŋĸŇĬĪĶňĵƢĪňŗĴňĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶ œħƟĪŜŅĔŅĶŏĔŖĭĶĺĭĶĺĴȮ ŀĬŋĶńĔļƢȮ ŐĸŃ
ěŜŅŐĬĔĝĬŇħĕŀĚĭňĪňȮ(B.thuringiensis) ěŅĔħŇĬŒĬĳŌĴŇĳŅėĨƞŅĚŕĪńŗĺĮĶŃŏĪĻȮ ıĭĺƞŅœħƟŏĝŊŘŀȮBacillus 
thuringiensisȮěŜŅĬĺĬȮ57ȮœŀőĞŏĸĪȮěŅĔĔŅĶĬŜŅŏĝŊŘŀȮȮB.thuringiensisȮĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮħƟĺĵ
ŏĪėĬŇėȮSDS-PAGEȮıĭĺƞŅŐĭĬĪňŗœħƟĽƞĺĬŒľĠƞěŃįĸŇĨőĮĶĨňĬĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸŒĬĝƞĺĚȮ03-26ȮĔŇőĸħŅĸ
ĨńĬȮěŅĔĔŅĶĻŉĔļŅįĸĕŀĚĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮBacillus thuringiensisȮŒĬĔŅĶėĺĭėŋĴ
ľĬŀĬŏěŅŃĽĴŀİƚŅĵȮŒĬĶŃĵŃĪňŗ 2ȮıĭĺƞŅĪňŗĶŃħńĭėĺŅĴŏĕƟĴĕƟĬȮ108  ĴňįĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵ
ŏĜĸňŗĵȮ100ȮŏĮŀĶƢŏĞŖĬĨƢ ŒĬĺńĬĪňŗȮ1ȮėŊŀȮ50ȮĝńŗĺőĴĚ ŐĸŃĝŋħėĺĭėŋĴœĴƞĴňįĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵȮ
őħĵĸńĔļĦŃĕŀĚĨńĺľĬŀĬĪňŗĨŅĵȮěŃĴňĽňĸŜŅĨńĺŏĮƦĬĽňħŜŅȮĸŜŅĨńĺĕŀĚĨńĺľĬŀĬěŃĚŀŐĕŖĚȮĺŅĚĨńĺĨŃŐėĶĚĕƟŅĚȮ
ŐĸŃœĴƞŏėĸŊŗŀĬœľĺŀňĔĨƞŀœĮ ĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵȮ &Cotton 
bollworm) ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶőħĵĽŋƞĴĪħĽŀĭĔńĭȮB. thuringiensisȮ0.ȮœŀőĞŏĸĪȮěŅĔĔŅĶŏĔŖĭĶńĔļŅŒĬ
ĔĸňŏĞŀĶŀĸȮ2.Ȯ% ĪňŗŀŋĦľĳŌĴŇȮ2Ȯ°C ,-30 °C, -80 °C ŏĮƦĬĶŃĵŃŏĺĸŅȮ1, 6 ŐĸŃȮ/0ȮŏħŊŀĬȮıĭĺƞŅȮB. 
thuringiensisȮĪńŘĚȮ0.ȮœŀőĞŏĸĪȮœĴƞĽŅĴŅĶĩĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵœħƟ 
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ĭĪĬŜŅ (Introduction) 

ŐĭėĪňŏĶňĵȮB. thuringiensis ėĺĭėŋĴŐĴĸĚȮ Ȯ Ȯ œħƟĴňĔŅĶėƟĬıĭŐĭėĪňŏĶňĵȮBacillus 
thuringiensis   ŏĮƦĬėĶńŘĚŐĶĔĶŅĺĻĨĺĶĶļĪňŗȮ0.ȮőħĵȮIshiwata ĬńĔĺŇĪĵŅĻŅĽĨĶƢĝŅĺĠňŗĮŋƙĬȮőħĵŐĵĔŏĝŊŘŀ

ĬňŘœħƟěŅĔľĬŀĬœľĴȮ&Bombyx mori ) ĪňŗŏĮƦĬőĶėȮŐĸŃĨńŘĚĝŊŗŀŐĭėĪňŏĶňĵĬňŘĺƞŅȮBacillus sotto ĨƞŀĴŅıĭ

ŐĭėĪňŏĶňĵĪňŗĽĶƟŅĚĽĮŀĶƢěŅĔȮmediteranean flour moth (Anagesta kueniellia) œħƟĴňĔŅĶĨńŘĚĝŊŗŀ

ŐĭėĪňŏĶňĵĝĬŇħĬňŘĺƞŅȮBacillus thuringiensis ĨŅĴĝŊŗŀŏĴŊŀĚȮThuringen   ŐĭėĪňŏĶňĵȮBacillus 
thuringiensis   ěńħěŜŅŐĬĔŀĵŌƞŒĬȮFamily Bacillaceae ŐĸŃȮgenus Bacillus ŏĮƦĬĔĸŋƞĴĕŀĚ

ŐĭėĪňŏĶňĵıĺĔĪňŗĽĶƟŅĚĽĮŀĶƢœħƟȮĨŇħĽňŐĔĶĴĭĺĔȮĨƟŀĚĔŅĶŀŀĔĞŇŏěĬȮŒľƟįĸĕŀĚĮĢŇĔŇĶŇĵŅȮcatalase ŏĮƦĬ

įĸĭĺĔȮŐĸŃŒľƟįĸĕŀĚĮĢŇĔŇĶŇĵŅȮoxidase ŏĮƦĬįĸĸĭȮĸńĔļĦŃĶŌĮĶƞŅĚŏĮƦĬŐĪƞĚȮ&rod shape) ĔĺƟŅĚȮ/,.-

/,0ȮœĴőėĶŏĴĨĶȮĵŅĺȮ1,.-3,.ȮœĴőėĶŏĴĨĶȮőėőĸĬňėƞŀĬĕƟŅĚŒľĠƞȮ&3,.-/.,.ȮĴŇĸĸŇŏĴĨĶ'ȮĸńĔļĦŃĔĸĴȮ

ĭŅĚĝĬŇħĶŌĮĶƞŅĚœĴƞŐĬƞĬŀĬȮŒĬĶŃĵŃĔŅĶŀŀĔĽĮŀĶƢȮB. thuringiensis ľĸŅĵŕȮĽŅĵıńĬīŋƢěŃįĸŇĨőĮĶĨňĬ
įĸŉĔȮ&proteinaceous inclusions) ıĶƟŀĴĔńĭőĮĶĨňĬėĶŇĽĨńĸȮ&Crystal, Cry toxin) ĞŉŗĚŏĮƦĬȮĮĶŃŏĳĪȮ

ŭ-endotoxins őĮĶĨňĬĬňŘŏŀĚĪňŗĴňķĪīŇśŏĮƦĬĽŅĶĔŜŅěńħŐĴĸĚȮȮĭňĪňĪŖŀĔĝŇĬľĶŊŀėĶŅĵĪŖŀĔĞŇĬȮ&Bt toxin 

ľĶŊŀȮCry toxin) ŏĮƦĬĽŅĶęƞŅŐĴĸĚĪňŗœĴƞĴňŀńĬĨĶŅĵĨƞŀĴĬŋļĵƢȮŏĬŊŗŀĚěŅĔĺƞŅĭňĪňěŃĪŜŅĚŅĬŒĬĶŃĭĭĔĶŃŏıŅŃ

ĞŊŗĚŏĮƦĬŏĭĽȮĞŊŗĚĔĶŃŏıŅŃŐĭĭĬňŘœĴƞıĭŒĬĔĸŋƞĴĽńĨĺƢĪňŗĴňĔĶŃħŌĔĽńĬľĸńĚŏĝƞĬĴĬŋļĵƢȮȮħńĚĬńŘĬȮěŉĚœĴƞĴňŀńĬĨĶŅĵ

ĨƞŀĽńĨĺƢŏĸňŘĵĚĪńŗĺœĮŐĸŃĴĬŋļĵƢȮŒĬĮƤěěŋĭńĬȮĴňĭňĪňĪŖŀĔĞŇĬŀĵŌƞĪńŘĚľĴħȮ35ȮĝĬŇħȮŐĨƞĸŃĝĬŇħĴňįĸĨƞŀŐĴĸĚ

ŐĨĔĨƞŅĚĔńĬȮĨńĺŀĵƞŅĚŏĝƞĬȮCry/Aa ŐĸŃȮCry0A ĴňįĸĨƞŀįňŏĽŊŘŀŐĸŃįňŏĽŊŘŀĔĸŅĚėŊĬȮĽƞĺĬȮCry3ȮĴňįĸĨƞŀ

ŐĴĸĚĮĶŃŏĳĪĵŋĚȮĭňĪňěŃĪŜŅĚŅĬĔŖĨƞŀŏĴŊŗŀœħƟĶńĭĔŅĶĭĶŇőĳėŏĕƟŅœĮŒĬŐĴĸĚȮħńĚĬńŘĬȮěŉĚĴňįĸŏĜıŅŃŐĴĸĚĭŅĚ

ĔĸŋƞĴȮĪŜŅŒľƟŐĴĸĚĪňŗœĴƞŒĝƞĻńĨĶŌıŊĝœĴƞœħƟĩŌĔĔŜŅěńħœĮħƟĺĵȮěŉĚŏĮƦĬįĸħňĨƞŀĶŃĭĭĬŇŏĺĻĬƢȮŐĨƞıĭĺƞŅįĸŉĔőĮĶĨňĬ

ĪňŗŏĮƦĬıŇļĽƞĺĬŒľĠƞıĭŒĬľĬŀĬįňŏĽŊŘŀȮ &Lepidoptera) ĶŀĚĸĚĴŅœħƟŐĔƞȮ ľĬŀĬŐĴĸĚĺńĬľĶŊŀĵŋĚȮ

&Diptera) ŐĸŃħƟĺĚȮ&Coleoptera ) (Vidyarthi et al., 0..0; Martin et al., 0./.'Ȯ 

ĮƤěěŋĭńĬĴňĔŅĶŐĵĔȮB. thuringiensis (ĭňĪň'ȮŀŀĔĴŅĔĔĺƞŅȮ3.*...ȮĽŅĵıńĬīŋƢěŅĔŐľĸƞĚĨƞŅĚȮŕȮ

&Sadder et al., 0..4'ȮĴňĶŅĵĚŅĬĺƞŅĽŅĴŅĶĩıĭȮB. thuringiensis œħƟĨŅĴŐľĸƞĚĨƞŅĚȮŕȮŏĝƞĬȮħŇĬȮİŋƙĬ

ĕŀĚıŊĝįĸĨƞŅĚȮŕȮĪňŗŏĔŖĭŒĬĵŋƟĚĜŅĚȮĞŅĔĕŀĚŐĴĸĚȮŏĴĸŖħīńĠıŊĝȮħŇĬŒĬıŊŘĬĪňŗŏĔļĨĶȮŒĨƟıŋƞĴœĴƟȮŏĮƦĬĨƟĬȮB. 
thuringiensis ĩŌĔŏĶŇŗĴŒĝƟŒĬĶŌĮŐĭĭĕŀĚĵŅęƞŅŐĴĸĚŒĬĮƖȮ/734ȮŒĬĝŊŗŀĕŀĚȮThuricide ŒĬĮƖȮ/77/ȮıŊĝ

ĝĬŇħŐĶĔĪňŗœħƟĶńĭĔŅĶĨńħĨƞŀĪŅĚıńĬīŋĔĶĶĴŒľƟĽŅĴŅĶĩįĸŇĨȮB. thuringiensis œħƟŀŀĔĴŅěŜŅľĬƞŅĵȮĬńŗĬėŊŀȮ

İƚŅĵĪňŗįĸŇĨĽŅĶıŇļĕŀĚȮB. thuringiensis ŒĬĕĦŃĬňŘȮĴňıŊĝĪňŗĽŅĴŅĶĩįĸŇĨĽŅĶıŇļĬňŘĮĸŌĔŀĵŌƞŏĔŊŀĭȮ0..Ȯ

ĸƟŅĬŏŀŏėŀĶƢĪńŗĺőĸĔȮĪńŘĚĬňŘȮĶĺĴĩŉĚĕƟŅĺőıħĭňĪňȮįƟŅİƚŅĵĭňĪňȮĵŅĽŌĭĭňĪňȮĕƟŅĺȮŐĸŃĴŃŏĕŊŀŏĪĻ 

ŏĝŊŘŀĭňĪňŏĮƦĬŏĝŊŘŀĪňŗĴňėĺŅĴĮĸŀħĳńĵĽŌĚŐĸŃœĴƞŏĮƦĬĽŅŏľĨŋĪňŗĔƞŀŀńĬĨĶŅĵĨƞŀĴĬŋļĵƢȮ ĮĸŅȮ ĽńĨĺƢĮƙŅȮ

ľĶŊŀŐĴĸĚĪňŗĴňĮĶŃőĵĝĬƢȮĞŉŗĚĝƞĺĵŒĬĔŅĶėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝĝĬŇħĨƞŅĚŕȮȮőħĵŏĕƟŅĪŜŅĸŅĵŐĴĸĚŏĴŊŗŀľĬŀĬ

ĔŇĬĽĮŀĶƢŐĸŃįĸŉĔőĮĶĨňĬĕŀĚŏĝŊŘŀŏĕƟŅĽŌƞĔĶŃŏıŅŃŀŅľŅĶȮ ĬŘŜŅĵƞŀĵŒĬĔĶŃŏıŅŃŀŅľŅĶĕŀĚŐĴĸĚĪňŗĴňėĺŅĴ
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ŏĮƦĬĔĶħ-ħƞŅĚȮ ŏľĴŅŃĽĴĔńĭŏĝŊŘŀĭňĪňȮ ěŃĵƞŀĵįĸŉĔőĮĶĨňĬȮ ŐĸŃĭňĪňěŃĮĸƞŀĵĽŅĶıŇļŀŀĔĴŅĪŜŅĸŅĵįĬńĚ

ĔĶŃŏıŅŃŀŅľŅĶĕŀĚľĬŀĬĻńĨĶŌıŊĝȮĭňĪňįƞŅĬŏĕƟŅĽŌƞĝƞŀĚĺƞŅĚĸŜŅĨńĺŐĴĸĚȮĞŉŗĚĴňĔĶŃŐĽŏĸŊŀħœľĸŏĺňĵĬŀĵŌƞȮœĮ

ŏěĶŇĠŐĸŃŏıŇŗĴĮĶŇĴŅĦŒĬŏĸŊŀħȮ ŏĞĸĸƢȮ ŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚŐĴĸĚȮ ŐĴĸĚěŃŏĮƦĬŀńĴıŅĨŐĸŃĨŅĵŏĬŊŗŀĚěŅĔ

őĸľŇĨŏĮƦĬıŇļȮŐĴĸĚĪňŗœħƟĶńĭŏĝŊŘŀĭňĪňěŃœĴƞŀĵŅĔĔŇĬŀŅľŅĶľĶŊŀľĵŋħĔŇĬŀŅľŅĶȮŏĝŊŗŀĚĝƟŅȮœĴƞĨŀĭĽĬŀĚĨƞŀ

ĽŇŗĚŏĶƟŅȮĸŜŅĨńĺŏĮƦĬĽňĬŘŜŅĨŅĸħŜŅȮŐĸŃĨŅĵŒĬĪňŗĽŋħ 

ŒĬĔŅĶěŜŅŐĬĔĭňĪňĬŇĵĴŒĝƟŏĪėĬŇėĔŅĶŀƞŅĬĸŜŅħńĭĬŇĺėĸňőŀœĪħƢĕŀĚȮ /4SrDNA genes ĞŉŗĚŏĮƦĬ

ĝŇŘĬĽƞĺĬħňŏŀŖĬŏŀĪňŗĴňģŅĬĕƟŀĴŌĸŀƟŅĚŀŇĚěŜŅĬĺĬĴŅĔŒĬȮGenBank  (Ben-Dov et al., /775'ȮĬŜŅĴŅ

ŏĮĶňĵĭŏĪňĵĭĔńĬħƟĺĵőĮĶŐĔĶĴĭĸŅĽĨƢȮĔŖěŃĽŅĴŅĶĩĪĶŅĭĝĬŇħĕŀĚĭňĪňœħƟŀĵƞŅĚĚƞŅĵħŅĵȮ&Altschul et 
al., /77.ȮŀƟŅĚŀŇĚőħĵȮShishir et al., 0./0'ȮȮȮȮěŋĸŇĬĪĶňĵƢŏľĸƞŅĬňŘȮȮĬńĔĺŇěńĵĪńŗĺőĸĔœħƟĻŉĔļŅĺŇěńĵŀĵƞŅĚ

ĨƞŀŏĬŊŗŀĚȮȮőħĵŏĜıŅŃĔŅĶıĵŅĵŅĴĔŅĶŏĔŖĭĶĺĭĶĺĴĽŅĵıńĬīŋƢŒľĴƞŕȮěŅĔŐľĸƞĚĨƞŅĚŕȮĕŉŘĬĴŅŒĝƟĮĶŃőĵĝĬƢ

ĪńŘĚŒĬŏĝŇĚŀĬŋĶńĔļƢȮŐĸŃıńĥĬŅĨƞŀĵŀħŒľƟĽŅĴŅĶĩĬŜŅœĮŒĝƟœħƟěĶŇĚ 
 

ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
ŀŋĮĔĶĦƢ 

1. NA agar   10. plate 

2. LB broth   11. ľĴƟŀĬŉŗĚėĺŅĴħńĬœŀȮ(autocave) 

3. ľĸŀħĪħĸŀĚ (tube)  12. Vortex 

4. ĨŌƟĭƞĴŏĝŊŘŀ   13. ŏėĶŊŗŀĚȮXCell SureLockTM  (NOVEX Mini-Cell) 

5.ȮĨŌƟĩƞŅĵŏĝŊŘŀ (laminar flow) 14. ŏėĶŊŗŀĚĮƤƧĬŏľĺňŗĵĚĨĔĨŃĔŀĬ     

6. spectrophotometer  15. ĔĶŃħŅļŏĞĸőĸŏĲĬ 

7. microwave   16. ĕĺħŒĽƞŀŅľŅĶ (Duran) 

8. pipette   17.  ŏėĶŊŗŀĚĝńŗĚĽŅĶ  

9. water bart 

ĺŇīňĔŅĶ 
1. ĔŅĶŏĔŖĭĶĺĭĶĺĴȮŀĬŋĶńĔļƢȮŐĸŃěŜŅŐĬĔĝĬŇħȮBacillus thuringiensis 
 ĪŜŅĔŅĶĽŋƞĴŏĔŖĭĨńĺŀĵƞŅĚħŇĬŒĬŐľĸƞĚĨƞŅĚȮŕȮĨŅĴīĶĶĴĝŅĨŇȮŐĸŃĪŜŅĔŅĶŏĔŖĭĨńĺŀĵƞŅĚħŇĬȮħƟĺĵĺŇīňĕŀĚȮ
Attathom et al. (/774'Ȯ őħĵŏĔŖĭħŇĬĪňŗėĺŅĴĸŉĔȮ 1-3Ȯ ŏĞĬĨŇŏĴĨĶěŅĔįŇĺľĬƟŅħŇĬȮ ŐĸŃĭĶĶěŋŒĬ
ĩŋĚıĸŅĽĨŇĔĪňŗįƞŅĬĔŅĶęƞŅŏĝŊŘŀŐĸƟĺȮĭńĬĪŉĔĺńĬŐĸŃĽĩŅĬĪňŗŏĔŖĭĨńĺŀĵƞŅĚȮěŅĔĬńŘĬĬŜŅĨńĺŀĵƞŅĚħŇĬĴŅŏĔŖĭœĺƟĪňŗ
ŀŋĦľĳŌĴŇȮ2ȮŀĚĻŅŏĞĸŏĞňĵĽ ŐĸŃĪŜŅĔŅĶŐĵĔŏĝŊŘŀŐĭėĪňŏĶňĵŀŀĔěŅĔŏĝŊŘŀŀŊŗĬĪňŗĮŃĮĬŀĵŌƞŒĬħŇĬȮ őħĵĬŜŅ
ĨńĺŀĵƞŅĚħŇĬěŜŅĬĺĬȮ/ȮĔĶńĴȮįĽĴĬŘŜŅĔĸńŗĬĪňŗįƞŅĬĔŅĶęƞŅŏĝŊŘŀŐĸƟĺȮ7ȮĴŇĸĸŇĸŇĨĶȮĳŅĵŒĬľĸŀħĪħĸŀĚĪňŗįƞŅĬ
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ĔŅĶęƞŅŏĝŊŘŀŐĸƟĺȮįĽĴŒľƟŏĕƟŅĔńĬħƟĺĵŏėĶŊŗŀĚȮVortex ĬŅĬȮ3ȮĬŅĪňȮŏıŊŗŀŒľƟŏĝŊŘŀěŋĸŇĬĪĶňĵƢĔĶŃěŅĵĨńĺŐĸŃ
ŐĵĔĝńŘĬŀŀĔěŅĔħŇĬȮěŅĔĬńŘĬĨńŘĚĪŇŘĚœĺƟȮ0.ȮĬŅĪňȮŏıŊŗŀŒľƟħŇĬĨĔĨŃĔŀĬȮŐĸƟĺŏĪĬŘŜŅŒĽĪňŗŀĵŌƞĽƞĺĬĭĬŒĽƞŒĬ
ľĸŀħĪħĸŀĚľĸŀħŒľĴƞȮ ĬŜŅœĮŐĝƞŒĬŀƞŅĚĬŘŜŅĶƟŀĬĪňŗŀŋĦľĳŌĴŇȮ 53Ȯ ŀĚĻŅŏĞĸŏĞňĵĽȮ ĬŅĬȮ /3Ȯ ĬŅĪňĬŜŅ
ĽŅĶĸŃĸŅĵħŇĬĴŅŏěŊŀěŅĚĸĚȮ/.ȮŏĪƞŅȮħƟĺĵĬŘŜŅĔĸńŗĬĪňŗįƞŅĬĔŅĶęƞŅŏĝŊŘŀŐĸƟĺŒĬŀńĨĶŅĽƞĺĬȮ78/ȮőħĵŒĝƟĬŘŜŅĔĸńŗĬ
ěŜŅĬĺĬȮ/,6ȮĴŇĸĸŇĸŇĨĶȮįĽĴĔńĭĽŅĶĸŃĸŅĵħŇĬěŜŅĬĺĬȮ.,0ȮĴŇĸĸŇĸŇĨĶěŅĔĬńŘĬĪŜŅĔŅĶŏěŊŀěŅĚŒľƟœħƟėĺŅĴ
ŏĕƟĴĕƟĬěĬœħƟĽŅĶĸŃĸŅĵħŇĬĪňŗėĺŅĴŏĕƟĴĕƟĬȮ/.-1, /.-2ȮŐĸŃȮ/.-3ȮĨŅĴĸŜŅħńĭȮĽŜŅľĶńĭĪŜŅĔŅĶȮSpread 
plate ŏıŊŗŀŐĵĔŏĝŊŘŀĨƞŀœĮȮěŅĔĬńŘĬĬŜŅĽŅĶȮĸŃĸŅĵħŇĬĪňŗĶŃħńĭėĺŅĴŏĕƟĴĕƟĬȮ/.-1, /.-2ȮŐĸŃȮ/.-3ȮĴŅ
ĪŜŅĔŅĶȮSpread plate őħĵľĵħĽŅĶĸŃĸŅĵħŇĬěŜŅĬĺĬȮ.,/ȮĴŇĸĸŇĸŇĨĶȮĸĚĭĬěŅĬŀŅľŅĶȮNA ĪňŗŏĨĶňĵĴœĺƟȮ
ŏĔĸňŗĵħƟĺĵŐĪƞĚŐĔƟĺȮŐĸŃĬŜŅœĮĭƞĴŏĝŊŘŀĪňŗŀŋĦľĳŌĴŇȮ15ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅĬŅĬȮ02ȮĝńŗĺőĴĚȮľĸńĚěŅĔ
ĬńŘĬĪŜŅĔŅĶŏĸŊŀĔŏĔŖĭĔĸŋƞĴŏĝŊŘŀȮ&Colony) ĪňŗĴňĸńĔļĦŃĕŅĺĕŋƞĬȮĕĬŅħŒľĠƞȮįŇĺľĬƟŅőėőĸĬňħƟŅĬœĴƞŏĮƦĬĴńĬ
ĺŅĺȮŐĸŃĴňĕŀĭœĴƞŏĶňĵĭȮĞŉŗĚŏĮƦĬĸńĔļĦŃĕŀĚőėőĸĬňŏĝŊŘŀȮBacillus thuringiensis ĭńĬĪŉĔįĸěŜŅĬĺĬŏĝŊŘŀȮ
Bacillus thuringiensis isolate ĪňŗœħƟŒĬŐĨƞĸŃĨńĺŀĵƞŅĚħŇĬĪňŗŏĔŖĭĴŅȮ&ŀŇĻŏĶĽ, 0326Ȯ' įĸĔŅĶĻŉĔļŅ
ĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚŏĝŊŘŀȮBt isolate őħĵĬŜŅŏĝŊŘŀȮBacillus thuringiensis ĪňŗŐĵĔŀŀĔ
ěŅĔĨńĺŀĵƞŅĚħŇĬĴŅĪŜŅŒľƟŏĮƦĬŏĝŊŘŀĭĶŇĽŋĪīŇśȮħƟĺĵĺŇīňȮstreak plate ěŅĔĬĬńŘĬĬŜŅőėőĸĬňŏħňŗĵĺĪňŗœħƟĴŅĵƟŀĴŐĔ
ĶĴŏıŊŗŀĨĶĺěĽŀĭĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚŏĝŊŘŀħƟĺĵĔŅĶĨĶĺěĽŀĭĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĪňŗ
ĔŜŅĸńĚĕĵŅĵȮ/*3..ȮŏĪƞŅȮĩƟŅŏĮƦĬŏĝŊŘŀȮBacillus thuringiensis ěŃıĭŏĞĸĸƢĪňŗĴňĶŌĮĶƞŅĚŏĮƦĬĪƞŀĬĨĶĚȮĴňįĸŉĔ
őĮĶĨňĬȮŐĸŃĽĮŀĶƢŀĵŌƞĳŅĵŒĬŏĞĸĸƢȮŐĸŃěŃĨŇħĽňĕŀĚȮCrystal Violet ĪŜŅĔŅĶĭńĬĪŉĔĸńĔļĦŃĶŌĮĶƞŅĚĕŀĚ
ŏĝŊŘŀŐĨƞĸŃȮisolate ěŅĔĬńŘĬŏĔŖĭŏĝŊŘŀőėőĸĬňŏħňŗĵĺŀňĔĽƞĺĬľĬŉŗĚœĮŏĸňŘĵĚĨƞŀħƟĺĵŀŅľŅĶŏľĸĺȮ &Nutrient 
broth) ĽŜŅľĶńĭŒĝƟŏĮƦĬȮStock culture ĞŉŗĚěŃŏĔŖĭœĺƟŒĬĔĸňŏĞŀőĶĸėĺŅĴŏĕƟĴĕƟĬȮ4.ȮŏĮŀĶƢŏĞŖĬĨƢȮŒĬľĸŀħ
ĪħĸŀĚĕĬŅħŏĸŖĔĪňŗĴňİŅĮƕħȮŐĸŃĬŜŅœĮŏĔŖĭĶńĔļŅĪňŗŀŋĦľĳŌĴŇȮ-0.ȮŀĚĻŅŏĞĸŏĞňĵĽ   

ĔŅĶěŜŅŐĬĔĝĬŇħŐĭėĪňŏĶňĵȮBacillus thuringiensis ħƟĺĵĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮȮħŌħĨńĺŀĵƞŅĚ
ŐĭėĪňŏĶňĵĪňŗŏĸňŘĵĚŒĬľĸŀħıĸŅĽĨŇĔĕĬŅħȮ/,3ȮĴŇĸĸŇĸŇĨĶȮĴŅȮ/ȮĴŇĸĸŇĸŇĨĶȮěŅĔĬńŘĬĬŜŅĨńĺŀĵƞŅĚœĮĮƤƧĬŏľĺňŗĵĚ
ĪňŗėĺŅĴŏĶŖĺĶŀĭȮ6*...ȮĶŀĭĨƞŀĬŅĪňĬŅĬȮ/.ȮĬŅĪňȮȮľĸńĚěŅĔŏĨŇĴȮ/XTE buffer 3..ȮœĴőėĶĸŇĨĶȮŏĕĵƞŅ
ŒľƟŏĕƟŅĔńĬȮŐĸƟĺĬŜŅœĮĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ6*...ȮĶŀĭĨƞŀĬŅĪňĬŅĬȮ/.ȮĬŅĪňȮȮěŅĔĬńŘĬŏĪĽƞĺĬŒĽĪňŗ
ŏĮƦĬĕŀĚŏľĸĺĪŇŘĚŏŀŅŐĨƞĨŃĔŀĬȮ&ĪŜŅĞŘŜŅȮ0ȮĶŀĭ'ȮľĸńĚěŅĔĬńŘĬĪŜŅĔŅĶĸŃĸŅĵĨŃĔŀĬħƟĺĵȮ/XTE buffer 
/..ȮœĴőėĶĸŇĨĶȮěŅĔĬńŘĬŏĨŇĴȮ/.#SDS  2.ȮœĴőėĶĸŇĨĶȮŐĸŃProteinase K (/.ȮĴŇĸĸŇĔĶńĴĨƞŀĴŇĸĸŇĸŇĨĶ'Ȯ
6ȮœĴőėĶĸŇĨĶȮĬŜŅœĮŀŋƞĬĪňŗŀŋĦľĳŌĴŇȮ15ȮŀĚĻŅŏĞĸŏĞňĵĽȮĬŅĬȮ1.ȮĬŅĪňȮ&ŏĕĵƞŅĪŋĔȮŕȮ/3ȮĬŅĪň'ȮľĸńĚěŅĔ
ĬŜŅœĮŀŋƞĬŏĽĶŖěŐĸƟĺŒľƟŏĨŇĴȮ0X CTAB (ĬŜŅœĮŀŋƞĬĪňŗŀŋĦľĳŌĴŇȮ43ȮŀĚĻŅŏĞĸŏĞňĵĽȮĔƞŀĬĬŜŅœĮŒĝƟ'Ȯ/..Ȯ
œĴőėĶĸŇĨĶȮȮĬŜŅœĮŀŋƞĬĪňŗŀŋĦľĳŌĴŇȮ43ȮŀĚĻŅŏĞĸŏĞňĵĽȮĬŅĬȮ0.ȮĬŅĪňȮ&ŏĕĵƞŅĪŋĔȮŕȮ3ȮĬŅĪňȮěŅĔĬńŘĬŏĨŇĴĽŅĶȮ
Chloroform : Isoamyl alcohol (02Ȯ8Ȯ/'ȮěŜŅĬĺĬȮ3..ȮœĴőėĶĸŇĨĶȮėĺŗŜŅľĸŀħĔĸńĭœĮĔĸńĭĴŅŏıŊŗŀŒľƟ
ĽŅĶĸŃĸŅĵŏĕƟŅĔńĬĮĶŃĴŅĦȮ/.ĬŅĪňȮĪŜŅĔŅĶĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ/2*...ȮĶŀĭĨƞŀĬŅĪňĬŅĬȮ/.Ȯ
ĬŅĪňȮěŅĔĬńŘĬħŌħĽƞĺĬŒĽĝńŘĬĭĬŒĽƞľĸŀħŒľĴƞȮĬŜŅľĸŀħœĮĺŅĚĭĬĬŘŜŅŐĕŖĚĪňŗŏĨĶňĵĴœĺƟȮŐĸŃĨĔĨŃĔŀĬħňŏŀŖĬ
ŏŀħƟĺĵȮIsopropanol /0.ȮœĴőėĶĸŇĨĶȮĔńĭȮNaOAC 1M /.ȮœĴőėĶĸŇĨĶȮĔĸńĭľĸŀħœĮĴŅŏĭŅȮŕȮ
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ĮĶŃĴŅĦȮ/.ȮėĶńŘĚȮľĸńĚěŅĔĬńŘĬĬŜŅœĮœĺƟĪňŗŀŋĦľĳŌĴŇȮů0.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĬŅĬȮ/ȮĝńŗĺőĴĚȮŐĸƟĺĬŜŅœĮĮƤƧĬ
ŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ/2*...ȮĶŀĭĨƞŀĬŅĪňĬŅĬȮ0.ȮĬŅĪňȮĪŜŅĔŅĶŏĪĽƞĺĬĪňŗŏĮƦĬĕŀĚŏľĸĺĪŇŘĚŐĸƟĺĸƟŅĚ
ĨŃĔŀĬħňŏŀŖĬŏŀħƟĺĵȮ5.# Ethanol 1..ȮœĴőėĶĸŇĨĶȮĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ/2*...ȮĶŀĭĨƞŀĬŅĪň
ĬŅĬȮ0.ȮĬŅĪňȮŏĪĽƞĺĬĪňŗŏĮƦĬĕŀĚŏľĸĺĪŇŘĚȮįŉŗĚĨŃĔŀĬŒľƟŐľƟĚŒĬŀŋĦľĳŌĴŇľƟŀĚĮĶŃĴŅĦȮ1.ȮĬŅĪňĸŃĸŅĵ
ĨŃĔŀĬħňŏŀŖĬŏŀĪňŗĭĶŇĽŋĪīŇśħƟĺĵȮTE buffer (ĮĶŃĔŀĭħƟĺĵȮ/. mM Tris-HCl pH 6ȮŐĸŃȮ/ mM EDTA 
pH 6'ȮěŜŅĬĺĬȮ0.ȮœĴőėĶĸŇĨĶȮŐĸŃȮRNase ěŜŅĬĺĬȮ0ȮœĴőėĶĸŇĨĶȮĭƞĴĪňŗŀŋĦľĳŌĴŇȮ15ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
ĬŅĬȮ0.ȮĬŅĪňŏıŊŗŀĔŜŅěńħŀŅĶƢŏŀŖĬŏŀȮĪŜŅĔŅĶĨĶĺěŏĝŖėįĸħƟĺĵĺŇīňȮGel Electro phoresis ŏĔŖĭĶńĔļŅħňŏŀŖĬ
ŏŀœĺƟĪňŗŀŋĦľĳŌĴŇȮ2ȮŀĚĻŅŏĞĸŏĞňĵĽȮȮ 

ĔŅĶĪŜŅıňĞňŀŅĶƢȮ&Thermal cycler) őħĵĴňĔŅĶŏĨĶňĵĴĮĢŇĔŇĶŇĵŅĽŜŅľĶńĭĪŜŅ PCRȮħƟĺĵȮTaq 
Master mix /.ȮœĴőėĶĸŇĨĶȮȮȮĬŘŜŅȮ5ȮœĴőėĶĸŇĨĶȮŐĸŃœıŏĴŀĶƢȮ/ȮœĴőėĶĸŇĨĶȮĶĺĴŏĮƦĬȮ0.ȮœĴőėĶĸŇĨĶȮ
ěŅĔĬńŘĬĬŜŅœĮĪŜŅĮĢŇĶŇĵŅȮPCR ħńĚĬňŘȮ1  step cycling (number of : 13 cycles) 

- Denaturation ŏĮƦĬŏĺĸŅȮ1.ȮĺŇĬŅĪňȮĪňŗŀŋĦľĳŌĴŇȮ72ȮŀĚĻŅŏĞĸŏĞňĵĽ 
-ȮAnnealing ŏĮƦĬŏĺĸŅȮ1.ȮĺŇĬŅĪňȮĪňŗŀŋĦľĳŌĴŇȮ26ȮŀĚĻŅŏĞĸŏĞňĵĽ 
-ȮExtension ŏĮƦĬŏĺĸŅȮ0ȮĬŅĪňȮĪňŗŀŋĦľĳŌĴŇȮ50ȮŀĚĻŅŏĞĸŏĞňĵĽ 
-ȮFinal extension ŏĮƦĬŏĺĸŅȮ/.ȮĬŅĪňȮĪňŗŀŋĦľĳŌĴŇȮ50ȮŀĚĻŅŏĞĸŏĞňĵĽ  

ľĸńĚĽŇŘĬĽŋħĮĢŇĶŇĵŅȮĬŜŅȮPCR product ĴŅŐĵĔħƟĺĵȮagarose gel electrophoresisȮőħĵŒĝƟ
ėĺŅĴŏĕƟĴĕƟĬȮagarose /,3ȮŏĮŀĶƢŏĞŖĬĨƢȮŐĸŃĵƟŀĴħƟĺĵȮethidium bromide ŐĸŃĬŜŅœĮĺŇŏėĶŅŃľƢėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚŐĩĭŐĭĬħňŏŀŖĬŏŀħƟĺĵŏėĶŊŗŀĚȮGel Documentation UV-transilluminator (Vilber) 

ĔŅĶĪŜŅħňŏŀŖĬŏŀŒľƟĭĶŇĽŋĪīŇśȮ&Purification) ħƟĺĵĝŋħȮNucleospin Gel and PCR Clean-up 
(ĭĶŇļńĪȮMACHERE-NAGEL) ȮĬŜŅĨńĺŀĵƞŅĚŒĽƞľĸŀħıĸŅĽĨŇĔĕĬŅħȮ/,3ȮĴŇĸĸŇĸŇĨĶȮěŅĔĬńŘĬŏĨŇĴȮNT/Ȯ
&Binding Buffer) ěŜŅĬĺĬȮ/0.ȮœĴőėĶĸŇĨĶȮįĽĴĽŅĶĸŃĸŅĵŒľƟŏĕƟŅĔńĬȮ&ĔĸńĭľĸŀħĔĸńĭœĮĔĸńĭĴŅ'Ȯ
ľĸńĚěŅĔĬńŘĬħŌħŒĽƞėŀĸńĴĬƢȮĨńŘĚĪŇŘĚœĺƟȮ/ȮĬŅĪňȮĪňŗŀŋĦľĳŌĴŇľƟŀĚȮĬŜŅœĮĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ//*...Ȯ
ĶŀĭĨƞŀĬŅĪňȮĬŅĬȮ1.ȮĺŇĬŅĪňȮĪŜŅĔŅĶŏĪĕŀĚŏľĸĺĽƞĺĬĸƞŅĚĪŇŘĚȮŐĸƟĺŏĨŇĴȮNT1Ȯ&Wash buffer) 5..Ȯ
œĴőėĶĸŇĨĶȮĨńŘĚĪŇŘĚœĺƟȮ/ȮĬŅĪňȮĬŜŅœĮĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ//*...ȮĶŀĭĨƞŀĬŅĪňȮĬŅĬȮ1.ȮĺŇĬŅĪňȮ
ĨƞŀěŅĔĬńŘĬŏĪĕŀĚŏľĸĺĽƞĺĬĸƞŅĚĪŇŘĚȮĬŜŅœĮĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ //*...Ȯ ĶŀĭĨƞŀĬŅĪňȮ ĬŅĬȮ 1.Ȯ
ĺŇĬŅĪňȮĬŜŅėŀĸńĴĬƢœĮĮŃĔĭĔńĭľĸŀħıĸŅĽĨŇĔĕĬŅħȮ/,3ȮĴŇĸĸŇĸŇĨĶŒľĴƞȮŐĸƟĺŏĨŇĴȮNE (Elution buffer 
3 mM Tris/HCl, PH 6,3'ȮěŜŅĬĺĬȮ13ȮœĴőėĶĸŇĨĶȮĨńŘĚĪŇŘĚœĺƟȮ/ȮĬŅĪňȮěŅĔĬńŘĬĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ
//*...ȮĶŀĭĨƞŀĬŅĪňȮĬŅĬȮ1.ȮĺŇĬŅĪňȮ&ĪŜŅĞŘŜŅȮ0ȮĶŀĭ'ȮĬŜŅĽƞĺĬĪňŗŏĮƦĬėŀĸńĴĬƢĽƞĺĬĭĬĪŇŘĚȮŐĸƟĺŏĔŖĭĽƞĺĬ
ĕƟŅĚĸƞŅĚĪňŗŏĮƦĬľĸŀħıĸŅĽĨŇĔȮ /,3Ȯ ĴŇĸĸŇĸŇĨĶȮ œĺƟȮ ěŅĔĬńŘĬŏĔŖĭĶńĔļŅħňŏŀŖĬŏŀœĺƟĪňŗŀŋĦľĳŌĴŇȮ 2Ȯ ŀĚĻŅ
ŏĞĸŏĞňĵĽ 

ĔŅĶĺŇŏėĶŅŃľƢĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮ(DNA Sequence) ĪŜŅĔŅĶĺŇŏėĶŅŃľƢĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮőħĵ
ĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĔńĭģŅĬĕƟŀĴŌĸĪňŗœħƟĴňĔŅĶĶŅĵĚŅĬœĺƟŒĬģŅĬĕƟŀĴŌĸĕŀĚȮGenBank 
database (http://www.ncbi.nlm.nih.gov/) őħĵŒĝƟőĮĶŐĔĶĴȮBlastN  
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 ĔŅĶĽĔńħőĮĶĨňĬŐĸŃĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬħƟĺĵŏĪėĬŇėȮSDS PAGEȮȮőħĵŏĨĶňĵĴŏĝŊŘŀȮBT Īňŗ
ėńħŏĸŊŀĔœħƟȮĸĚŒĬŀŅľŅĶȮNA ĪňŗŏĨĶňĵĴœĺƟȮĬŜŅœĮĭƞĴŏĝŊŘŀĪňŗŀŋĦľĳŌĴŇȮ15ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅĬŅĬȮ02Ȯ
ĝńŗĺőĴĚȮĪŜŅĔŅĶĽĔńħőĮĶĨňĬŐĸŃĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬħƟĺĵŏĪėĬŇėȮSDS PAGE  ĬŜŅĨńĺŀĵƞŅĚœĮĮƤƧĬ
ŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮ7*000 ĶŀĭĨƞŀĬŅĪňȮĬŅĬȮ10ȮĬŅĪňȮŏĕňŗĵŏĝŊŘŀŒĽƞŒĬľĸŀħĕĬŅħȮ1.5 ĴŇĸĸŇĸŇĨĶȮįĽĴ
ħƟĺĵȮ4 Loading buffer 20ȮœĴőėĶĸŇĨĶȮĬŜŅœĮĨƟĴĪňŗŀŋĦľĳŌĴŇȮ95 ŀĚĻŅŏĞĸŏĞňĵĽȮĬŅĬȮ10ȮĬŅĪňȮěŅĔĬńŘĬ
ĨĶĺěŏĝŖėįĸħƟĺĵŏĪėĬŇėȮSDS PAGE ħƟĺĵĝŋħȮNuPAGE 2-/0#ȮBis-Tris Gel (NOVEX® by life 
rcaflmjmegqcƃȮ'ŐĸŃŒĝƟȮprotein molecular weight marker ŏĮƦĬȮstandard markerĪňŗȮ1ȮĝńŗĺőĴĚȮ
110 ŐŀĴĮƝȮ200 őĺĸƢĨȮĬŜŅœĮĺŇŏėĶŅŃľƢĕĬŅħĕŀĚőĮĶĨňĬȮőħĵŏĨŇĴȮSimply Blue ŏĕĵƞŅĪŇŘĚœĺƟȮ30ȮĬŅĪň 
ŐĸŃĸƟŅĚħƟĺĵĬŘŜŅĔĸńŗĬȮNuPAGE  

ĔŅĶĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮħƟĺĵŏĪėĬŇėȮSDS PAGE  
ĔŅĶŏĨĶňĵĴŏĝŊŘŀŀŀĸĚŏĝŊŘŀȮB.vthuringiensisȮĪňŗėńħŏĸŊŀĔœĺƟȮŏĸňŘĵĚĸĚŒĬŀŅľŅĶȮLB agar ħƟĺĵ

ŏĪėĬŇėȮstreak plate ĬŜŅœĮĭƞĴĪňŗŀŋĦľĳŌĴŇȮ15Ȯ°CȮŏĮƦĬŏĺĸŅȮ02ȮĝńŗĺőĴĚ 
ĔŅĶĽĔńħőĮĶĨňĬŐĸŃĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬħƟĺĵŏĪėĬŇėȮSDS-PAGE 
/,ȮĬŜŅőėőĸĬňŏħňŗĵĺŏĸňŘĵĚŒĬŀŅľŅĶȮLB broth 5 ml. 
2.ĺńħėƞŅȮOD600 ėƞŅħŌħĔĸŊĬŐĽĚħƟĺĵŏėĶŊŗŀĚȮspectrophotometer 
3.ŏĔŖĭŏĝŊŘŀĪňŗŏĸňŘĵĚœħƟĮĶŇĴŅĦȮ0Ȯml.ĮƤƧĬŏľĺňŗĵĚĨĔĨŃĔŀĬĪňŗėĺŅĴŏĶŖĺĶŀĭȮȮŏĺĸŅȮ3ȮĬŅĪňȮŐĸŃĪŇŘĚ
ĽƞĺĬŒĽ 
2,ĸƟŅĚĨŃĔŀĬħƟĺĵȮ.,63Ȯ% NaCl 400 µl. ĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮȮȮŏĺĸŅȮ3ȮĬŅĪňȮĪŜŅĞŘŜŅȮ0Ȯ
ėĶńŘĚȮŐĸŃĪŇŘĚĽƞĺĬŒĽ 
3,ĸŃĸŅĵħƟĺĵȮ3. Mm NaOH 100 µl. ŐĸŃĭƞĴĪńĬĪňĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ/.ȮĬŅĪň 
4,ħŌħȮ4x loading dye 20 µl. ŏĨŇĴĸĚŒĬľĸŀħȮ/..Ȯµl.ȮĕŀĚĽŅĶĸŃĸŅĵȮįĽĴŒľƟŏĕƟŅĔńĬŐĸŃ
ĬŜŅœĮĨƟĴĪňŗŀŋĦľĳŌĴŇȮ73Ȯ°CȮŏĮƦĬŏĺĸŅȮ0ȮĬŅĪň 
5,ĬŜŅĽŅĶĸŃĸŅĵĪňŗœħƟȮload SDS-PAGE 30 µl.ȮħƟĺĵŏėĶŊŗŀĚȮXCell SureLockTM  (NOVEX 
Mini-Cell) ŐĸŃŒĝƟȮProtein marker 5 µl. ŏĮƦĬȮstandard marker 
ĔŅĶĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮSDS-PAGE 
ĽŅĶĸŃĸŅĵĪňŗœħƟȮload SDS-PAGEȮ1.Ȯµl.ȮħƟĺĵŏėĶŊŗŀĚȮXCell SureLockTM  (NOVEX Mini-

Cell)ȮőħĵŒĝƟȮ/X NUPAGE buffer őħĵĨńŘĚėƞŅŏėĶŊŗŀĚĪňŗȮ/3.ȮőĺĸƢĨȮ/..ȮŐŀĴĮƝȮŏĺĸŅȮ/ȮĝńŗĺőĴĚȮľĸńĚěŅĔ
ĬńŘĬĬŜŅĴŅĺŇŏėĶŅŃľƢĕĬŅħőĮĶĨňĬőħĵĔŅĶĬŜŅŐįƞĬŏěĸĪňŗœħƟĵƟŀĴĽňȮħƟĺĵȮSimply Bule Safe Stain ŒľƟĪƞĺĴ
ŐįƞĬŏěĸȮŏĕĵƞŅĪŇŘĚœĺƟȮ4.ȮĬŅĪňȮŐĸŃĸƟŅĚĽňŀŀĔħƟĺĵȮDestainning buffer ŏĔŖĭŐįƞĬŏěĸĪňŗœħƟħƟĺĵĔŅĶĨĶŉĚ
ħƟĺĵĔĶŃħŅļŏĞĸőĸŏĲĬ 
 
0,ȮĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵȮ(Cotton bollworm)ȮŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ 

https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwiA06WLxrHLAhWGcI4KHcT9Db4QFggqMAU&url=http%3A%2F%2Fwww.agriqua.doae.go.th%2Fplantclinic%2FClinic%2Fplant%2Fcotton%2Fdcot2_1.htm&usg=AFQjCNFDkzhKFiO-UB8ZwaDDfeKBGmzWnQ&sig2=lt13Q4s-UI3Hotle_h57Tw
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1. ĔŅĶŏĨĶňĵĴŏĝŊŘŀȮB. thuringiensisȮ 
 ŏĨĶňĵĴŏĝŊŘŀȮB. thuringiensis ĪŋĔœŀőĞŏĸĪȮőħĵŏĸňŘĵĚŒĬŀŅľŅĶŐĕŖĚ NA ŐĸƟĺĩƞŅĵŏĝŊŘŀȮ/ȮœŀőĞ
ŏĸĪȮĸĚŒĬŀŅľŅĶŏľĸĺȮNB /.Ȯml. ŏĕĵƞŅĪňŗėĺŅĴŏĶŖĺĶŀĭȮ220 ĶŀĭĨƞŀĬŅĪňȮ37 ŀĚĻŅŏĞĸŏĞňĵĽ ŏĮƦĬ
ŏĺĸŅȮ1ȮĺńĬȮŒľƟœħƟėĺŅĴŏĕƟĴĕƟĬĪňŗȮ108-109ȮȮcfu/ml ĺńħĮĶŇĴŅĦĕŀĚŏĞĸĸƢŏĶŇŗĴĨƟĬĕŀĚŏĝŊŘŀĪňŗŏĨĶňĵĴœħƟȮőħĵ
ĬŜŅĴŅĪŜŅ Serial dilutionȮŐĸŃ Spread plate ĭĬŀŅľŅĶȮNA ěŅĔĬńŘĬĪŜŅĔŅĶĬńĭěŜŅĬĺĬőėőĸĬňȮŐĸŃ
ĬŜŅĴŅėŜŅĬĺĦľŅĮĶŇĴŅĦĕŀĚŏĞĸĸƢŏĶŇŗĴĨƟĬȮħńĚĽĴĔŅĶ 
ȮȮȮȮȮȮ 
 
 
 
0,ȮŏĨĶňĵĴŀŅľŅĶĪħĽŀĭ 
 ĨńħŀŅľŅĶŏĪňĵĴŒľƟĴňĕĬŅħȮ .,3Ȯx 0.5 x 0.5 ĸŌĔĭŅĻĔƢĬŇŘĺȮ Ȯ ľĵħĽŅĶĸŃĸŅĵŏĝŊŘŀȮB. 
thuringiensisȮȮ/Ȯml ĸĚĭĬŀŅľŅĶŏĪňĵĴȮŐĸŃĬŜŅœĮŒĝƟŒĬĔŅĶĪħĽŀĭĕńŘĬĨƞŀœĮ 
Ȯ  
3. ĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚȮBacillus thuringiensisȮŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵ 
 ĔŅĶĪħĽŀĭĪŜŅőħĵĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭĽŋƞĴĽĴĭŌĶĦƢȮ&Completely Randomized 
Design : CRD'ȮŐĨƞĸŃĔŅĶĪħĸŀĚĪŜŅěŜŅĬĺĬȮ6ȮĞŘŜŅȮŒĝƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĶŃĵŃĪňŗȮ2 ěŜŅĬĺĬȮ30ȮĨńĺȮ
ěŅĔĬńŘĬĬŜŅŀŅľŅĶĪňŗŏĨĶňĵĴœĺƟĴŅŒĽƞŒĬĩƟĺĵĞŉŗĚŐĨƞĸŃĩƟĺĵěŃĮĶŃĔŀĭȮħƟĺĵŀŅľŅĶȮ1ȮĝŇŘĬȮĔńĭľĬŀĬȮ5ȮĨńĺȮȮ
ľĸńĚěŅĔĬńŘĬĪŜŅĔŅĶĽńĚŏĔĨȮŐĸŃĬńĭěŜŅĬĺĬľĬŀĬĪňŗĨŅĵĪňŗŏĺĸŅȮ02Ȯ26ȮŐĸŃȮ50ȮĝńŗĺőĴĚȮŐĸƟĺĬŜŅĴŅ
ėŜŅĬĺĦľŅĔŅĶĨŅĵĕŀĚľĬŀĬŀĵƞŅĚŐĪƟěĶŇĚ  
ħńĚĽĴĔŅĶĪňŗȮ1 ĺŇīňĔŅĶĕŀĚ ?``mrrŲqȮdmpksja (1925) 

p=c+(1-a'nŲ 
 

ŏĴŊŗŀȮ c ėŊŀȮŀńĨĶŅĔŅĶĨŅĵĕŀĚľĬŀĬŒĬ control  
      nŲėŊŀȮŀńĨĶŅĔŅĶĨŅĵĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 
ȮȮȮȮȮ p ėŊŀȮŀńĨĶŅĔŅĶĨŅĵŀĵƞŅĚŐĪƟěĶŇĚ  
 
4. ĔŅĶĽĔńħőĮĶĨňĬŐĸŃĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬħƟĺĵŏĪėĬŇėȮSDS-PAGE 
-ȮĔŅĶŏĨĶňĵĴŏĝŊŘŀ 

ĸĚŏĝŊŘŀȮB.thuringiensisȮĪňŗėńħŏĸŊŀĔœĺƟȮŏĸňŘĵĚĸĚŒĬŀŅľŅĶȮNA agar ħƟĺĵŏĪėĬŇėȮstreak plate 
ĬŜŅœĮĭƞĴĪňŗŀŋĦľĳŌĴŇȮ15Ȯ°CȮŏĮƦĬŏĺĸŅȮ02ȮĝńŗĺőĴĚ 
-ȮĔŅĶĽĔńħőĮĶĨňĬŐĸŃĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬħƟĺĵŏĪėĬŇėȮSDS-PAGEȮĬŜŅőėőĸĬňŏħňŗĵĺŏĸňŘĵĚŒĬŀŅľŅĶȮ
NA broth 5 ml. ĺńħėƞŅȮOD600 ėƞŅħŌħĔĸŊĬŐĽĚħƟĺĵŏėĶŊŗŀĚȮspectrophotometer ŏĔŖĭŏĝŊŘŀĪňŗŏĸňŘĵĚœħƟ

ȮěŜŅĬĺĬŐĭėĪňŏĶňĵ&Cfu-ml'Ȯ=ȮěŜŅĬĺĬőėőĸĬňĭĬěŅĬŀŅľŅĶȮ×ȮĶŃħńĭėĺŅĴŏěŊŀěŅĚ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĴŅĦĨńĺŀĵƞŅĚĪňŗŒĽƞĸĚȮPetri dish 
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ĮĶŇĴŅĦȮ0Ȯml.ĮƤƧĬŏľĺňŗĵĚĨĔĨŃĔŀĬĪňŗėĺŅĴŏĶŖĺĶŀĭȮŏĺĸŅȮ3ȮĬŅĪňȮŐĸŃĪŇŘĚĽƞĺĬŒĽȮĸƟŅĚĨŃĔŀĬħƟĺĵȮ.,63Ȯ
% NaCl 400 µl. ĮƤƧĬŏľĺňŗĵĚĪňŗėĺŅĴŏĶŖĺĶŀĭȮŏĺĸŅȮ3ȮĬŅĪňȮĪŜŅĞŘŜŅȮ0ȮėĶńŘĚȮŐĸŃĪŇŘĚĽƞĺĬŒĽȮĸŃĸŅĵħƟĺĵȮ3. 
Mm NaOH 100 µl. ŐĸŃĭƞĴĪńĬĪňĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ/.ȮĬŅĪňȮħŌħȮ4x loading dye 20 µl. ŏĨŇĴĸĚŒĬ
ľĸŀħȮ/..Ȯµl.ȮĕŀĚĽŅĶĸŃĸŅĵȮįĽĴŒľƟŏĕƟŅĔńĬŐĸŃĬŜŅœĮĨƟĴĪňŗŀŋĦľĳŌĴŇȮ73Ȯ°CȮŏĮƦĬŏĺĸŅȮ0ȮĬŅĪňȮĬŜŅ
ĽŅĶĸŃĸŅĵĪňŗœħƟȮload SDS-PAGE 30 µl.ȮħƟĺĵŏėĶŊŗŀĚȮXCell SureLockTM  (NOVEX Mini-Cell) ŐĸŃ
ŒĝƟȮProtein marker 5 µl. ŏĮƦĬȮstandard marker 
-ȮĔŅĶĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮSDS-PAGE 

ĽŅĶĸŃĸŅĵĪňŗœħƟȮload SDS-PAGEȮ1.Ȯµl.ȮħƟĺĵŏėĶŊŗŀĚȮXCell SureLockTM  (NOVEX Mini-
Cell)ȮőħĵŒĝƟȮ/X NUPAGE buffer őħĵĨńŘĚėƞŅŏėĶŊŗŀĚĪňŗȮ/3.ȮőĺĸƢĨȮ/..ȮŐŀĴĮƝȮŏĺĸŅȮ/ȮĝńŗĺőĴĚȮľĸńĚěŅĔ
ĬńŘĬĬŜŅĴŅĺŇŏėĶŅŃľƢĕĬŅħőĮĶĨňĬőħĵĔŅĶĬŜŅŐįƞĬŏěĸĪňŗœħƟĵƟŀĴĽňȮħƟĺĵȮSimply Bule Safe Stain ŒľƟĪƞĺĴ
ŐįƞĬŏěĸȮŏĕĵƞŅĪŇŘĚœĺƟȮ4.ȮĬŅĪňȮŐĸŃĸƟŅĚĽňŀŀĔħƟĺĵȮDestainning buffer ŏĔŖĭŐįƞĬŏěĸĪňŗœħƟħƟĺĵĔŅĶĨĶŉĚ
ħƟĺĵĔĶŃħŅļŏĞĸőĸŏĲĬ 

 
1,ŏĪėĬŇėĔŅĶŏĔŖĭĶńĔļŅĭňĪňŏıŊŗŀĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
 ĔŅĶŏĔŖĭĶńĔļŅŐĭėĪňŏĶňĵĭňĪň ȮŒľƟėĚėĺŅĴĴňĝňĺŇĨŐĸŃĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬĽŅĶĝňĺĳńĦĤƢȮȮőħĵŏĔŖĭ
ŏĝŊŘŀŐĭėĪňŏĶňĵĪňŗœħƟȮ1ȮŐĭĭȮėŊŀȮŏĔŖĭŒĬŀŋĦľĳŌĴŇŏĵŊŀĔŐĕŖĚȮ-6.ȮŀĚĻŅŏĞĸŏĞňĵĽȮȮŏĔŖĭĪňŗŀŋĦľĳŌĴŇȮ-1.Ȯ
ŀĚĻŅŏĞĸŏĞňĵĽȮŏĔŖĭĪňŗŀŋĦľĳŌĴŇȮ2ȮŀĚĻŅŏĞĸŏĞňĵĽ  ŏĮƦĬŏĺĸŅȮ/ȮĮƖȮȮőħĵĬŜŅĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıħƟĺĵ
ĺŇīňȮbioassay  ĪŋĔŕȮȮ1ȮŏħŊŀĬ 

ĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚȮBacillus thuringiensisȮŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵĔŅĶ
ĪħĽŀĭĪŜŅőħĵĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭĽŋƞĴĽĴĭŌĶĦƢȮ &Completely Randomized Design : 
CRD'ȮŐĨƞĸŃĔŅĶĪħĸŀĚĪŜŅěŜŅĬĺĬȮ3ȮĞŘŜŅȮŐĨƞĸŃĞŘŜŅěŃŒĝƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĶŃĵŃĪňŗȮ2 ěŜŅĬĺĬȮ10ȮĨńĺȮ
ĨńħŀŅľŅĶŏĪňĵĴŒľƟĴňĕĬŅħȮ.,3Ȯx 0.5 x 0.5 ĸŌĔĭŅĻĔƢĬŇŘĺȮȮľĵħĽŅĶĸŃĸŅĵŏĝŊŘŀȮB.thuringiensisȮȮ/Ȯ
ml. ĸĚĭĬŀŅľŅĶŏĪňĵĴȮȮľĸńĚěŅĔĬńŘĬĪŜŅĔŅĶĽńĚŏĔĨȮŐĸŃĬńĭěŜŅĬĺĬľĬŀĬĪňŗĨŅĵĪňŗŏĺĸŅĨƞŅĚȮŕȮŐĸƟĺ
ĬŜŅĴŅėŜŅĬĺĦľŅŀńĨĶŅĔŅĶĨŅĵĕŀĚľĬŀĬ ĨŅĴĺŇīňĔŅĶĕŀĚ Dulmage et al. (1981) 
ŀńĨĶŅĔŅĶĨŅĵĕŀĚľĬŀĬ (%) 
ŀńĨĶŅĔŅĶĨŅĵĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵ  = &%'ȮěŜŅĬĺĬĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵĪňŗĨŅĵ × 100 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬŀĬŏěŅŃĽĴŀİƚŅĵĪňŗĪħĸŀĚ 
ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2559ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2561 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
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įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  
1. ĔŅĶŏĔŖĭĶĺĭĶĺĴȮŀĬŋĶńĔļƢȮŐĸŃěŜŅŐĬĔĝĬŇħȮBacillus thuringiensis 
 ěŅĔįĸĔŅĶėńħŐĵĔŏĝŊŘŀŏĭŊŘŀĚĨƟĬ ħƟĺĵĺŇīň Spread plate őħĵėńħŏĸŊŀĔőėőĸĬňĪňŗĕŉŘĬĭĬěŅĬ
ŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĪňŗĴňĸńĔļĦŃĕĬŅħŒľĠƞ įŇĺľĬƟŅőėőĸĬňħƟŅĬœĴƞŏĮƦĬĴńĬĺŅĺ ŐĸŃĴňĕŀĭœĴƞŏĶňĵĭ ĞŉŗĚŏĮƦĬ
ĸńĔļĦŃĕŀĚŏĝŊŘŀ Bacillus thuringiensis  ěŅĔĨńĺŀĵƞŅĚħŇĬĪńŘĚľĴħȮ117 ĨńĺŀĵƞŅĚȮŏĴŊŗŀĬŜŅĴŅĻŉĔļŅ
ĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚŏĝŊŘŀőħĵĔŅĶĵƟŀĴŐĔĶĴȮĨĶĺěĽŀĭĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĪňŗĔŜŅĸńĚĕĵŅĵ 
1,500 ŏĪƞŅȮŏĸŊŀĔőėőĸĬňĪňŗĨŇħĽňŐĔĴĭĺĔėŊŀ Crystal VioletȮőħĵĴňĸńĔļĦŃĶŌĮĶƞŅĚŏĮƦĬĪƞŀĬĨĶĚ ĴňįĸŉĔ
őĮĶĨňĬ ŐĸŃĽĮŀĶƢŀĵŌƞĳŅĵŒĬŏĞĸĸƢ  

 
 
 
 
 
 

 
ĳŅıĪňŗȮ/ȮĸńĔļĦŃĕŀĚŏĝŊŘŀĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĪňŗĔŜŅĸńĚĕĵŅĵ 1,500 ŏĪƞŅ 
 

 įĸĔŅĶěŜŅŐĬĔĝĬŇħŐĭėĪňŏĶňĵȮBacillus thuringiensis ħƟĺĵĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮȮěŅĔĔŅĶ
ĪħĽŀĭŏıŇŗĴěŜŅĬĺĬħňŏŀŖĬŏŀŒĬľĸŀħĪħĸŀĚħƟĺĵŏĪėĬŇėıňĞňŀŅĶƢħƟĺĵœıŏĴŀĶƢȮbtF-RȮŐĸŃĨĶĺěĽŀĭįĸ
ħƟĺĵĔŅĶĶńĬŏěĸħƟĺĵŏėĶŊŗŀĚȮElectro phoresis őħĵŒĝƟėĺŅĴŏĕƟĴĕƟĬȮagarose 1.5 ŏĮŀĶƢŏĞŖĬĨƢȮ180 
őĺĸĨƢȮ60 ĬŅĪňȮŐĸŃĵƟŀĴħƟĺĵ ethidium bromide ŐĸŃĬŜŅœĮĺŇŏėĶŅŃľƢėĺŅĴŏĕƟĴĕƟĬĕŀĚŐĩĭŐĭĬħň
ŏŀŖĬŏŀħƟĺĵŏėĶŊŗŀĚȮGel Documentation UV-transilluminator &Vilber'ȮıĭĺƞŅœħƟįĸĕŀĚıňĞňŀŅĶƢ
ĕĬŅħŐĩĭŐĭĬŏĪƞŅĔńĭȮ1500Ȯpb ŏĴŊŗŀĽƞĚįĸıňĞňŀŅĶƢĪňŗœħƟœĮĨĶĺěĽŀĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮŐĸŃĬŜŅįĸĪňŗ
œħƟĴŅŏĪňĵĭĔńĭģŅĬĕƟŀĴŌĸĸŜŅħńĭĬŇĺėĸňőŀœĪħƢħƟĺĵőĮĶŐĔĶĴȮNCBI ıĭĺƞŅœħƟŏĝŊŘŀȮBacillus thuringiensisȮ
ěŜŅĬĺĬȮ31ȮœŀőĞŏĸĪȮ 

ěŅĔįĸĔŅĶėńħŐĵĔŏĝŊŘŀŏĭŊŘŀĚĨƟĬ ħƟĺĵĺŇīň Spread plate őħĵėńħŏĸŊŀĔőėőĸĬňĪňŗĕŉŘĬĭĬěŅĬ
ŀŅľŅĶŏĸňŘĵĚŏĝŊŘŀĪňŗĴňĸńĔļĦŃĕĬŅħŒľĠƞ įŇĺľĬƟŅőėőĸĬňħƟŅĬœĴƞŏĮƦĬĴńĬĺŅĺ ŐĸŃĴňĕŀĭœĴƞŏĶňĵĭ ĞŉŗĚŏĮƦĬ
ĸńĔļĦŃĕŀĚŏĝŊŘŀ Bacillus thuringiensis ěŅĔĨńĺŀĵƞŅĚħŇĬȮĽŅĴŅĶĩŐĵĔœħƟĪńŘĚľĴħȮ113 œŀőĞŏĸĪȮŏĴŊŗŀ
ĬŜŅĴŅĻŉĔļŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚŏĝŊŘŀőħĵĔŅĶĵƟŀĴŐĔĶĴŐĸƟĺĨĶĺěĽŀĭĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢ
ĪňŗĔŜŅĸńĚĕĵŅĵ 1,500 ŏĪƞŅȮőėőĸĬňĨŇħĽňŐĔĴĭĺĔėŊŀ Crystal VioletȮĴňĸńĔļĦŃĶŌĮĶƞŅĚŏĮƦĬĪƞŀĬĨĶĚ Ĵň
įĸŉĔőĮĶĨňĬ ŐĸŃĽĮŀĶƢŀĵŌƞĳŅĵŒĬŏĞĸĸƢ  

įĸĔŅĶěŜŅŐĬĔĝĬŇħŐĭėĪňŏĶňĵȮBacillus thuringiensis ħƟĺĵĸŜŅħńĭĬŇĺėĸňőŀœĪħƢ ěŅĔĔŅĶ
ĪħĽŀĭŏıŇŗĴěŜŅĬĺĬħňŏŀŖĬŏŀŒĬľĸŀħĪħĸŀĚħƟĺĵŏĪėĬŇėıňĞňŀŅĶƢħƟĺĵœıŏĴŀĶƢȮbtF-RȮŐĸŃĨĶĺěĽŀĭįĸ
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ħƟĺĵĔŅĶĶńĬŏěĸħƟĺĵŏėĶŊŗŀĚȮElectro phoresis őħĵŒĝƟėĺŅĴŏĕƟĴĕƟĬȮagarose 1.5 ŏĮŀĶƢŏĞŖĬĨƢȮ180 
őĺĸĨƢȮ60 ĬŅĪňȮŐĸŃĵƟŀĴħƟĺĵ ethidium bromide ŐĸŃĬŜŅœĮĺŇŏėĶŅŃľƢėĺŅĴŏĕƟĴĕƟĬĕŀĚŐĩĭŐĭĬħň
ŏŀŖĬŏŀħƟĺĵŏėĶŊŗŀĚȮGel Documentation UV-transilluminator &Vilber'ȮıĭĺƞŅœħƟįĸĕŀĚıňĞňŀŅĶƢ
ĕĬŅħŐĩĭŐĭĬŏĪƞŅĔńĭȮ1500Ȯpb ŏĴŊŗŀĽƞĚįĸıňĞňŀŅĶƢĪňŗœħƟœĮĨĶĺěĽŀĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮŐĸŃĬŜŅįĸĪňŗ
œħƟĴŅŏĪňĵĭĔńĭģŅĬĕƟŀĴŌĸĸŜŅħńĭȮ Ȯ Ȯ ȮĬŇĺėĸňőŀœĪħƢħƟĺĵőĮĶŐĔĶĴȮNCBI ıĭĺƞŅœħƟŏĝŊŘŀȮBacillus 
thuringiensisȮěŜŅĬĺĬȮ25ȮœŀőĞŏĸĪȮ 

įĸĔŅĶĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮħƟĺĵŏĪėĬŇėȮSDS PAGE ěŅĔĔŅĶĬŜŅ BT ĴŅĻŉĔļŅĔŅĶ
ĽĶƟŅĚőĮĶĨňĬȮħƟĺĵŏĪėĬŇė SDS PAGE őħĵŒĝƟȮNuPAGE 4-12% Bis-Tris Gel ĕŀĚĭĶŇļńĪȮNOVEX® by 
jgdcȮrcaflmjmegqcƃȮŐĸŃŒĝƟ protein molecular weight marker ŏĮƦĬ standard marker ĞŉŗĚ
ĮĶŃĔŀĭœĮħƟĺĵŐĩĭőĮĶĨňĬĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸ 11, 17, 25, 35, 48, 63, 75, 100,135 ŐĸŃ 180Ȯ
ĔŇőĸħŅĸĨńĬ ıĭĺƞŅ BT įĸŇĨőĮĶĨňĬĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸŒĬĝƞĺĚ 25-48 ĔŇőĸħŅĸĨńĬ 
 

 

ĳŅıĪňŗȮ0ȮįĸĔŅĶĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮħƟĺĵŏĪėĬŇėȮSDS PAGE 
 
 

 įĸĔŅĶěŜŅŐĬĔĝĬŇħŐĭėĪňŏĶňĵȮBacillus thuringiensis ħƟĺĵĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮěŅĔĔŅĶ
ĪħĽŀĭŏıŇŗĴěŜŅĬĺĬħňŏŀŖĬŏŀŒĬľĸŀħĪħĸŀĚħƟĺĵŏĪėĬŇėıňĞňŀŅĶƢħƟĺĵœıŏĴŀĶƢȮbtF-RȮŐĸŃĨĶĺěĽŀĭįĸ
ħƟĺĵĔŅĶĶńĬŏěĸħƟĺĵŏėĶŊŗŀĚȮElectro phoresis őħĵŒĝƟėĺŅĴŏĕƟĴĕƟĬȮagarose 1.5 ŏĮŀĶƢŏĞŖĬĨƢȮ180 
őĺĸĨƢȮ60 ĬŅĪňȮŐĸŃĵƟŀĴħƟĺĵ ethidium bromide ŐĸŃĬŜŅœĮĺŇŏėĶŅŃľƢėĺŅĴŏĕƟĴĕƟĬĕŀĚŐĩĭŐĭĬħň
ŏŀŖĬŏŀħƟĺĵŏėĶŊŗŀĚȮGel Documentation UV-transilluminator &Vilber'ȮıĭĺƞŅœħƟįĸĕŀĚıňĞňŀŅĶƢ
ĕĬŅħŐĩĭŐĭĬŏĪƞŅĔńĭȮ1500Ȯpb ŏĴŊŗŀĽƞĚįĸıňĞňŀŅĶƢĪňŗœħƟœĮĨĶĺěĽŀĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮŐĸŃĬŜŅįĸĪňŗ
œħƟĴŅŏĪňĵĭĔńĭģŅĬĕƟŀĴŌĸĸŜŅħńĭĬŇĺėĸňőŀœĪħƢħƟĺĵőĮĶŐĔĶĴȮNCBI ıĭĺƞŅœħƟŏĝŊŘŀȮBacillus thuringiensisȮ
ěŜŅĬĺĬȮ58ȮœŀőĞŏĸĪȮ 
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2. ĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮBacillus thuringiensisȮŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵ 
ěŅĔĔŅĶĻŉĔļŅįĸĕŀĚĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮBacillus thuringiensisȮĪňŗėńħŏĸŊŀĔ

œħƟěŜŅĬĺĬȮ35ȮœŀőĞŏĸĪȮŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵȮŒĬĶŃĵŃĪňŗ2ȮĪňŗĶŃħńĭėĺŅĴŏĕƟĴĕƟĬȮ108  Ĵň
įĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵŏĜĸňŗĵȮ100ȮŏĮŀĶƢŏĞŖĬĨƢ ŒĬĺńĬĪňŗȮ1ȮėŊŀȮ50ȮĝńŗĺőĴĚ ŐĸŃĝŋħėĺĭėŋĴœĴƞĴň
įĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵȮĽńĚŏĔĨěŅĔĸńĔļĦŃĸŜŅĨńĺĕŀĚĨńĺľĬŀĬȮėŊŀȮĨńĺľĬŀĬĪňŗĴňĝňĺŇĨěŃĴň
ĸńĔļĦŃĸŜŅĨńĺŏĮƦĬĽňĬŘŜŅĨŅĸŀƞŀĬȮĨńĺľĬŀĬĺŅĚĨńĺėĺŗŜŅŀĵŌƞĨĸŀħŏĺĸŅȮŐĸŃŏėĸŊŗŀĬĪňŗœħƟĮĔĨŇȮ&ĳŅıĪňŗ 3' 
ĽƞĺĬĸńĔļĦŃĕŀĚĨńĺľĬŀĬĪňŗĨŅĵȮěŃĴňĽňĸŜŅĨńĺŏĮƦĬĽňħŜŅȮĸŜŅĨńĺĕŀĚĨńĺľĬŀĬěŃĚŀŐĕŖĚȮĺŅĚĨńĺĨŃŐėĶĚ
ĕƟŅĚȮŐĸŃœĴƞŏėĸŊŗŀĬœľĺŀňĔĨƞŀœĮȮ&ĳŅıĪňŗȮ3'ȮŒĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚ Bacillus thuringiensisȮ
ŏĭŊŘŀĚĨƟĬĬńŘĬěŃŐĽħĚŒľƟŏľŖĬĺƞŅŏĝŊŘŀĪňŗŒĝƟĬŜŅĴŅĪħĽŀĭĨƟŀĚŏĸňŘĵĚ ŒľƟŏěĶŇĠěĬĩŉĚĝƞĺĚ Free spore ėŊŀŏĮƦĬ
ĶŃĵŃĪňŗĽĮŀĶƢŐĸŃįĸŉĔőĮĶĨňĬľĸŋħŀŀĔĴŅěŅĔŏĞĸĸƢ ŏıŊŗŀŒľƟŏĝŊŘŀĴňėĺŅĴĶĺħŏĶŖĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ
ĪňŗĽŋħŒĬĔŅĶŏĔŇħıŇļĔńĭŐĴĸĚ ĬńŗĬėŊŀįĸŉĔőĮĶĨňĬıĶƟŀĴĪňŗŏĮĸňŗĵĬĶŌĮŏĮƦĬĽŅĶıŇļ ŏĴŊŗŀŏĕƟŅœĮŀĵŌƞŒĬĨńĺŐĴĸĚ 
ĞŉŗĚįĸĔŅĶĨŅĵĕŀĚľĬŀĬĪňŗĝńħŏěĬŏĬŊŗŀĚěŅĔŏĝŊŘŀ B. thuringiensis ŀĵŌƞĪňŗĮĶŃĴŅĦ 3 ĺńĬ ŏıĶŅŃĩƟŅŒĝƟŏĝŊŘŀ
ŒĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚ B. thuringiensisȮĪňŗĵńĚœĴƞŀĵŌƞŒĬĝƞĺĚ Free spore ŏĴŊŗŀŏĕƟŅœĮŀĵŌƞŒĬĨńĺ
ŐĴĸĚ ŏĝŊŘŀ Bacillus thuringiensisȮěŃŒĝƟŏĺĸŅŒĬĔŅĶŏěĶŇĠĨƞŀŀňĔĶŃĵŃľĬŉŗĚŏıŊŗŀĪŜŅĔŅĶıńĥĬŅŒľƟ
ĔĸŅĵŏĮƦĬĽĮŀĶƢŐĸŃįĸŉĔőĮĶĨňĬĪňŗĽĴĭŌĶĦƢĪŜŅŒľƟĶŃĵŃŏĺĸŅĪňŗěŃĪŜŅŒľƟľĬŀĬĨŅĵŏıŇŗĴĕŉŘĬœĮŀňĔ 1-2 ĺńĬ
ľĶŊŀľĬŀĬŀŅěœĴƞĨŅĵŏĸĵ ŏĬŊŗŀĚěŅĔĺƞŅľĬŀĬĴňĔŅĶŏěĶŇĠŏĨŇĭőĨŏĮĸňŗĵĬĺńĵĴňėĺŅĴŐĕŖĚŐĶĚıŀĪňŗěŃ
ĨƟŅĬĪŅĬĨƞŀŏĝŊŘŀ B.thuringiensis œħƟ  

 
 

 
 
 
 
 
ĳŅıĪňŗ 1 ľĬŀĬŏěŅŃĽĴŀİƚŅĵĶŃĵŃĪňŗ2ȮĪňŗĴňĝňĺŇĨȮȮȮȮȮ 
 

 
ĳŅıĪňŗ 1 ľĬŀĬŏěŅŃĽĴŀİƚŅĵĶŃĵŃĪňŗ2ȮĪňŗĨŅĵ 
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ĨŅĶŅĚĪňŗȮ/ȮȮŐĽħĚŏĮŀĶƢŏĞŖĬĨƢŀńĨĶŅĔŅĶĨŅĵĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵ ĪňŗĪħĽŀĭŏĮƦĬĶŃĵŃŏĺĸŅȮ1ȮĺńĬȮ 
 
ĸŜŅħńĭ Isolate 

BT 
0 
ŏħŊŀĬ 

3 ŏħŊŀĬ 6 ŏħŊŀĬ 12 ŏħŊŀĬ 
4 °C -30°C -80°C 4°C -30°C -80°C 4°C -30°C -80°C 

1 BT_001 50 0 0 0 0 0 0 0 0 0 
2 BT_002 43 0 0 0 0 0 0 0 0 0 
3 BT_003 47 0 0 0 0 0 0 0 0 0 
4 BT_004 53 0 0 0 0 0 0 0 0 0 
5 BT_005 30 0 0 0 0 0 0 0 0 0 
6 BT_006 23 0 0 0 0 0 0 0 0 0 
7 BT_007 27 0 0 0 0 0 0 0 0 0 
8 BT_008 53 0 0 0 0 0 0 0 0 0 
9 BT_009 53 0 0 0 0 0 0 0 0 0 
10 BT_010 53 0 0 0 0 0 0 0 0 0 
11 BT_011 23 0 0 0 0 0 0 0 0 0 
12 BT_012 20 0 0 0 0 0 0 0 0 0 
13 BT_013 53 0 0 0 0 0 0 0 0 0 
14 BT_014 23 0 0 0 0 0 0 0 0 0 
15 BT_015 40 0 0 0 0 0 0 0 0 0 
16 BT_016 40 0 0 0 0 0 0 0 0 0 
17 BT_017 7 0 0 0 0 0 0 0 0 0 
18 BT_018 73 0 0 0 0 0 0 0 0 0 
19 BT_019 20 0 0 0 0 0 0 0 0 0 
20 BT_020 10 0 0 0 0 0 0 0 0 0 
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ĳŅıĪňŗȮ2ȮįĸĔŅĶĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 
ȮȮ 

1,ŏĪėĬŇėĔŅĶŏĔŖĭĶńĔļŅĭňĪňŏıŊŗŀĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
ĔŅĶĻŉĔļŅŏĪėĬŇėĔŅĶŏĔŖĭĶńĔļŅĭňĪňŏıŊŗŀĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢȮ őħĵĔŅĶĪħĽŀĭ

ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴľĬŀĬŏěŅŃĽĴŀİƚŅĵȮ &Cotton bollworm) ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶőħĵĽŋƞĴ
ĪħĽŀĭĔńĭȮB. thuringiensisȮ0.ȮœŀőĞŏĸĪȮěŅĔĔŅĶŏĔŖĭĶńĔļŅŒĬĔĸňŏĞŀĶŀĸȮ2.Ȯ% ĪňŗŀŋĦľĳŌĴŇȮ2Ȯ°C ,-
30 °C, -80 °C ŏĮƦĬĶŃĵŃŏĺĸŅȮ1, 6 ŐĸŃȮ/0ȮŏħŊŀĬȮıĭĺƞŅȮB. thuringiensisȮĪńŘĚȮ0.ȮœŀőĞŏĸĪȮœĴƞ
ĽŅĴŅĶĩĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵœħƟ  ŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏĔŖĭĶńĔļŅŒĬȮ ĔĸňŏĞ
ŀĶŀĸȮ2.Ȯ% ĪňŗŀŋĦľĳŌĴŇȮ2Ȯ°C ,-30 °C, -80 °C ĸħĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮB.thuringiensisȮĸĚĪŜŅŒľƟœĴƞ
ĽŅĴŅĶĩĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚľĬŀĬŏěŅŃĽĴŀİƚŅĵœħƟ 

    
ĽĶŋĮįĸĔŅĶĺŇěńĵŐĸŃĕƟŀŏĽĬŀŐĬŃȮ(Conclusion and Suggestion) 

ŒĬĔŅĶŀĬŋĶńĔļƢěŋĸŇĬĪĶňĵƢĪňŗĴňĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶ œħƟĪŜŅĔŅĶŏĔŖĭĶĺĭĶĺĴȮ ŀĬŋĶńĔļƢȮ ŐĸŃ
ěŜŅŐĬĔĝĬŇħĕŀĚĭňĪňȮ(B.thuringiensis) ěŅĔħŇĬŒĬĳŌĴŇĳŅėĨƞŅĚŕȮĪńŗĺĮĶŃŏĪĻȮıĭĺƞŅœħƟŏĝŊŘŀȮBacillus 
thuringiensisȮěŜŅĬĺĬȮ57ȮœŀőĞŏĸĪȮěŅĔĔŅĶĬŜŅŏĝŊŘŀȮȮB.thuringiensisȮĨĶĺěĽŀĭĕĬŅħőĮĶĨňĬȮħƟĺĵ
ŏĪėĬŇėȮSDS-PAGEȮıĭĺƞŅŐĭĬĪňŗœħƟĽƞĺĬŒľĠƞěŃįĸŇĨőĮĶĨňĬĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸŒĬĝƞĺĚȮ03-26ȮĔŇőĸħŅĸ
ĨńĬȮěŅĔĔŅĶĻŉĔļŅįĸĕŀĚĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮBacillus thuringiensisȮŒĬĔŅĶėĺĭėŋĴ
ľĬŀĬŏěŅŃĽĴŀİƚŅĵȮŒĬĶŃĵŃĪňŗ2ȮıĭĺƞŅȮĴňŏıňĵĚȮŏĝŊŘŀȮBacillus thuringiensisȮBT_001 ĪňŗĶŃħńĭėĺŅĴ
ŏĕƟĴĕƟĬȮ108  ĴňįĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵŏĜĸňŗĵȮ100ȮŏĮŀĶƢŏĞŖĬ ŒĬĺńĬĪňŗȮ1ȮėŊŀȮ50ȮĝńŗĺőĴĚ ŐĸŃĝŋħ
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ėĺĭėŋĴœĴƞĴňįĸĪŜŅŒľƟľĬŀĬŏěŅŃĽĴŀİƚŅĵĨŅĵȮ őħĵĸńĔļĦŃĕŀĚĨńĺľĬŀĬĪňŗĨŅĵȮ ěŃĴňĽňĸŜŅĨńĺŏĮƦĬĽňħŜŅȮ
ĸŜŅĨńĺĕŀĚĨńĺľĬŀĬěŃĚŀŐĕŖĚȮ ĺŅĚĨńĺĨŃŐėĶĚĕƟŅĚȮ ŐĸŃœĴƞŏėĸŊŗŀĬœľĺŀňĔĨƞŀœĮ ŒĬĔŅĶĪħĽŀĭ
ĮĶŃĽŇĪīŇĳŅıĕŀĚ Bacillus thuringiensisȮŏĭŊŘŀĚĨƟĬĬńŘĬěŃŐĽħĚŒľƟŏľŖĬĺƞŅŏĝŊŘŀĪňŗŒĝƟĬŜŅĴŅĪħĽŀĭĨƟŀĚ
ŏĸňŘĵĚ ŒľƟŏěĶŇĠěĬĩŉĚĝƞĺĚ Free spore ėŊŀŏĮƦĬĶŃĵŃĪňŗĽĮŀĶƢŐĸŃįĸŉĔőĮĶĨňĬľĸŋħŀŀĔĴŅěŅĔŏĞĸĸƢ 
ŏıŊŗŀŒľƟŏĝŊŘŀĴňėĺŅĴĶĺħŏĶŖĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĪňŗĽŋħŒĬĔŅĶŏĔŇħıŇļĔńĭŐĴĸĚ ĬńŗĬėŊŀįĸŉĔőĮĶĨňĬıĶƟŀĴĪňŗ
ŏĮĸňŗĵĬĶŌĮŏĮƦĬĽŅĶıŇļ ŏĴŊŗŀŏĕƟŅœĮŀĵŌƞŒĬĨńĺŐĴĸĚ ĞŉŗĚįĸĔŅĶĨŅĵĕŀĚľĬŀĬĪňŗĝńħŏěĬŏĬŊŗŀĚěŅĔŏĝŊŘŀ B. 
thuringiensis ŀĵŌƞĪňŗĮĶŃĴŅĦ 3 ĺńĬ ŏıĶŅŃĩƟŅŒĝƟŏĝŊŘŀŒĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚ B. 
thuringiensisȮĪňŗĵńĚœĴƞŀĵŌƞŒĬĝƞĺĚ Free spore ŏĴŊŗŀŏĕƟŅœĮŀĵŌƞŒĬĨńĺŐĴĸĚ ŏĝŊŘŀ Bacillus thuringiensisȮ
ěŃŒĝƟŏĺĸŅŒĬĔŅĶŏěĶŇĠĨƞŀŀňĔĶŃĵŃľĬŉŗĚŏıŊŗŀĪŜŅĔŅĶıńĥĬŅŒľƟĔĸŅĵŏĮƦĬĽĮŀĶƢŐĸŃįĸŉĔőĮĶĨňĬĪňŗĽĴĭŌĶĦƢ
ĪŜŅŒľƟĶŃĵŃŏĺĸŅĪňŗěŃĪŜŅŒľƟľĬŀĬĨŅĵŏıŇŗĴĕŉŘĬœĮŀňĔ 1-2 ĺńĬľĶŊŀľĬŀĬŀŅěœĴƞĨŅĵŏĸĵ ŏĬŊŗŀĚěŅĔĺƞŅ
ľĬŀĬĴňĔŅĶŏěĶŇĠŏĨŇĭőĨŏĮĸňŗĵĬĺńĵĴňėĺŅĴŐĕŖĚŐĶĚıŀĪňŗěŃĨƟŅĬĪŅĬĨƞŀŏĝŊŘŀ B.thuringiensis œħƟ ŏĪėĬŇė
ĔŅĶŏĔŖĭĶńĔļŅĭňĪňŏıŊŗŀĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢȮ ĪŜŅĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴľĬŀĬ
ŏěŅŃĽĴŀİƚŅĵȮ&Cotton bollworm) ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶőħĵĽŋƞĴĪħĽŀĭĔńĭȮB. thuringiensisȮ0.ȮœŀőĞ
ŏĸĪȮěŅĔĔŅĶŏĔŖĭĶńĔļŅŒĬĔĸňŏĞŀĶŀĸȮ2.Ȯ% ĪňŗŀŋĦľĳŌĴŇȮ2Ȯ°C ,-30 °C, -80 °C ŏĮƦĬĶŃĵŃŏĺĸŅȮ1, 6 
ŐĸŃȮ/0ȮŏħŊŀĬȮıĭĺƞŅȮB. thuringiensisȮĪńŘĚȮ0.ȮœŀőĞŏĸĪȮœĴƞĽŅĴŅĶĩĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚľĬŀĬ
ŏěŅŃĽĴŀİƚŅĵœħƟ ŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŏĔŖĭĶńĔļŅŒĬȮĔĸňŏĞŀĶŀĸȮ2.Ȯ% ĪňŗŀŋĦľĳŌĴŇȮ2Ȯ°C ,-30 °C, -80 °C 
ĸħĮĶŃĽŇĪīŇĳŅıĕŀĚŏĝŊŘŀȮB.thuringiensisȮĸĚĪŜŅŒľƟœĴƞĽŅĴŅĶĩĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚľĬŀĬŏěŅŃ
ĽĴŀİƚŅĵœħƟ 
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ĭĪėńħĵƞŀȮ(abstract)  
  ĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸħƟŅĬěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶȮŒľƟŏĮƦĬĶŃĭĭģŅĬĕƟŀĴŌĸĭĬŏĺŖĭœĞĨƢȮőħĵĴň
ĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĶĺĭĶĺĴĶŅĵĝŊŗŀěŋĸŇĬĪĶňĵƢȮĔŅĶŏĔŖĭĶńĔļŅȮĸńĔļĦŃĔŅĶħŜŅĶĚĝňĺŇĨȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢȮȮ
ěŅĔľĬƞĺĵĚŅĬĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮőħĵŀŀĔŐĭĭőėĶĚĽĶƟŅĚĶŃĭĭģŅĬĕƟŀĴŌĸȮȮěńħĪŜŅŏĺŖĭœĞĨƢȮȮĨŇħĨńŘĚ
ĶŃĭĭĭĬőħŏĴĬȮĽĶƟŅĚŏĺŖĭŏıěŐĸŃĬŜŅŏĕƟŅĕƟŀĴŌĸȮĪħĽŀĭĔŅĶŒĝƟĚŅĬȮŐĸŃŏĮƕħŒĝƟĚŅĬěĶŇĚȮȮěŅĔįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮěńħĪŜŅŏĺŖĭœĞĨƢĪňŗĨŇħĨńŘĚĭĬĶŃĭĭȮWebhost ĭĬőħŏĴĬĝŊŗŀȮmicroorganism.expertdoa. 
com ĮĶŃĔŀĭħƟĺĵŏĺŖĭŏıěĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠȮĕƟŀĴŌĸĬńĔĺŇěńĵȮŐĸŃĔŅĶĬŜŅœĮŒĝƟ
ĮĶŃőĵĝĬƢȮĶĺĴĩŉĚěŋĸŇĬĪĶňĵƢĪŅĚħƟŅĬőĶėıŊĝŐĸŃĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėœħƟėĶĭĪŋĔĴŇĨŇȮȮŐĭƞĚŀŀĔŏĮƦĬȮľĬƟŅ
ľĸńĔŏıŊŗŀŏĕƟŅĩŉĚĕƟŀĴŌĸĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗĽŅĴŅĶĩ Link ĽŌƞȮSocial media ĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŏıŇŗĴŏĽƟĬĪŅĚ
ĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ Ȯ ĶĺĴĪńŘĚěńħĪŜŅ QR-Code ŏıŊŗŀĔŅĶŏĕƟŅĩŉĚȮŐĸŃįŌƟŒĝƟĽŅĴŅĶĩħŅĺĬƢőľĸħ
ŏŀĔĽŅĶœĮŒĝƟĚŅĬœħƟȮŏĝƞĬȮěŋĸŇĬĪĶňĵƢœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚĽŅĵıńĬīŋƢœĪĵȮ Ȯ ĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĴŊŀȮ
Google analytics ŒĝƟĺńħįĸĔŅĶŒĝƟĚŅĬŏĺŖĭœĞĨƢȮȮőħĵıĭěŜŅĬĺĬįŌƟŏĕƟŅĝĴŏĺŖĭœĞĨƢĴŅĔĔĺƞŅȮ10,000 ėĶńŘĚ  
ŐĸŃĴňĔŅĶħŅĺĬƢőľĸħŏŀĔĽŅĶŏįĵŐıĶƞįƞŅĬĔŅĶĽŐĔĬ QR-Code ĴŅĔĔĺƞŅȮ2,000 ėĶńŘĚȮȮȮĬŀĔěŅĔĬńŘĬĴň
ĔŅĶıńĥĬŅŏĝŊŗŀĴőĵĚĕƟŀĴŌĸŏĝŇĚĸŉĔȮ ŒĬŏĶŊŗŀĚĝňĺĳńĦĤƢœĽƟŏħŊŀĬİŀĵĽŅĵıńĬīŋƢœĪĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı
ĴŅĔĕŉŘĬȮŒĬĝŊŗŀȮwww.thaiepn.comȮŐĸŃĽŅĴŅĶĩĕĵŅĵĽŌƞĔŅĶŒĝƟĚŅĬŀŊŗĬŕȮŒĬŀĬŅėĨœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
 
 Database Management of agricultural microbial is a database system on the 
website.  The objectives to collect of microorganisms groups, preservation, habitat 
and utilization from the Department of Agriculture.  Database designing on the 
domain named microorganism.expertdoa.com.  Database structure are create a 
website that is installed on the webhost system.  The consists of a web page that 
can present important microbial data,  researcher information and utilization 
Including microorganisms in plant diseases control. Divided into the main page to 
access information on various activities that can be linked to the relevant social 

http://www.thaiepn.com/
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media in order to continuously increase the communication route as well as create a 
QR-Code for access. An users can download documents to use such as Thai 
entomopathogenic nematodes.   Google analytics tools are used to measure website 
usage. The number of visitors to the site is more than 10,000 times and the 
document has been downloaded via more than 2,000 QR-Code scans.  In addition, 
the development of in-depth data links to Thai entomopathogenic nematodes are 
more effective in the name www.thaiepn.com and can be extended to other 
applications In the future continuously. 
 
ĭĪĬŜŅ (Introduction) 
ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮŏĮƦĬŐľĸƞĚŏĔŖĭĶĺĭĶĺĴěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĪňŗĴňėĺŅĴľĸŅĔľĸŅĵĕŀĚĝĬŇħŐĸŃ 
ĽŅĵıńĬīŋƢěŜŅĬĺĬĴŅĔȮ ĞŉŗĚĔĶŃěŅĵĨŅĴľĬƞĺĵĚŅĬĨƞŅĚŕȮ ĪňŗĴňĔŅĶĻŉĔļŅĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢĨŅĴĳŅĶĔŇěőħĵĬńĔĺŇěńĵĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬȮ œħƟŐĔƞȮ ěŋĸŇĬĪĶňĵƢħŇĬȮ Ȯ ěŋĸŇĬĪĶňĵƢĵƞŀĵ
ĽĸŅĵȮȮěŋĸŇĬĪĶňĵƢĔŜŅěńħĻńĨĶŌıŊĝȮȮěŋĸŇĬĪĶňĵƢĽŅŏľĨŋőĶėıŊĝȮȮěŋĸŇĬĪĶňĵƢľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮȮěŋĸŇĬĪĶňĵƢĽŜŅľĶńĭ
ŒĝƟŒĬŀŋĨĽŅľĔĶĶĴȮȮ ŐĸŃĽŅĵıńĬīŋƢŏľŖħȮ Ȯ ĶĺĴĪńŘĚįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢȮ œħƟŐĔƞȮŏŀŖĬœĞĴƢĪňŗįĸŇĨěŅĔ
ěŋĸŇĬĪĶňĵƢȮŐĸŃŐŀĬĨŇĞňĶńĴŏıŊŗŀĔŅĶĨĶĺěĽŀĭœĺĶńĽ-ĴŅĵőėıĸŅĽĴŅĽŅŏľĨŋőĶėıŊĝȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ
ěŉĚŏĮƦĬĻŌĬĵƢĔĸŅĚėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢŐĨƞĸŃĝĬŇħŐĸŃĽŅĵıńĬīŋƢĞŉŗĚĬńĭŏĮƦĬĪĶńıĵŅĔĶ
ĝňĺĳŅıĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻœĪĵŏĮƦĬŀĵƞŅĚĵŇŗĚ 
 ĦȮ ĮƤěěŋĭńĬȮ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ ĴňėĺŅĴıĶƟŀĴħƟŅĬěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶŒĬĪŋĔĴŇĨŇĕŀĚ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅȮĺŇěńĵȮĴňĭŋėĸŅĔĶŏĜıŅŃĽŅĕŅĺŇĝŅȮȮŀĚėƢėĺŅĴĶŌƟȮȮŏĪėőĬőĸĵňȮȮĔĶŃĭĺĬĔŅĶĪħĽŀĭŒĬ
ĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶěĬĩŉĚĳŅėĽĬŅĴȮ ŐĸŃěŋĸŇĬĪĶňĵƢĭŅĚĝĬŇħĽŅĴŅĶĩĩƞŅĵĪŀħĽŌƞĳŅėĔŅĶŏĔļĨĶŐĸŃ
ĳŅėŏŀĔĝĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮěŉĚĴňĻńĔĵĳŅıĪňŗěŃŏĮƦĬįŌƟĬŜŅŒĬħƟŅĬěŋĸŇĬĪĶňĵƢ
ĨŅĴĭĪĭŅĪŐĸŃĳŅĶĔŇěȮȮȮȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮĝĬŇħ-ĽŅĵıńĬīŋƢěŋĸŇĬĪĶňĵƢȮŀĚėƢėĺŅĴĶŌƟȮŐĸŃŏĪėőĬőĸĵňĨƞŅĚŕȮ
ĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ ĩŌĔŐĵĔŏĔŖĭĶńĔļŅŒĬŐĨƞĸŃľĬƞĺĵĚŅĬĨŅĴĔĶŃĭĺĬĔŅĶŏĔŖĭĶńĔļŅŐĸŃŒĝƟ
ĮĶŃőĵĝĬƢȮȮőħĵĕňħĺĚěŜŅĔńħŏĜıŅŃĬńĔĺŇěńĵŒĬľĬƞĺĵĚŅĬȮȮœĴƞŐıĶƞľĸŅĵŏĪƞŅĪňŗėĺĶȮĭŋėėĸĳŅĵĬŀĔľĶŊŀ
įŌƟĽĬŒěŀŊŗĬŕȮœĴƞĽŅĴŅĶĩĶńĭĶŌƟľĶŊŀŏĕƟŅĩŉĚěŋĸŇĬĪĶňĵƢĪňŗĴňŀĵŌƞœĮŒĝƟĮĶŃőĵĝĬƢœħƟȮȮľĶŊŀĴňŏıňĵĚĭŅĚĝĬŇħŏĪƞŅĬńŘĬĪňŗ
ĬŜŅœĮıńĥĬŅĨƞŀĵŀħȮȮŏĮƦĬįĸŒľƟĚŅĬħƟŅĬěŋĸŇĬĪĶňĵƢĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶœĴƞŏĮƦĬĪňŗĶŌƟěńĔȮŐĸŃœĴƞĪńĬĨƞŀ
ĽĩŅĬĔŅĶĦƢȮĞŉŗĚŐĨĔĨƞŅĚěŅĔľĬƞĺĵĚŅĬŀŊŗĬŕȮœħƟŐĔƞȮĻŌĬĵƢıńĬīŋĺŇĻĺĔĶĶĴŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıŐľƞĚĝŅĨŇȮ
&ĽĺĪĝ,'ȮŐĸŃĽŜŅĬńĔĚŅĬıńĥĬŅŏĻĶļģĔŇěěŅĔģŅĬĝňĺĳŅıȮ&Ľıĳ,-BEDO)  œħƟıĵŅĵŅĴŏĕƟŅĴŅĴňĭĪĭŅĪ
ŒĬŏĶŊŗŀĚĕŀĚěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶȮ ĞŉŗĚŒľƟėĺŅĴĽŜŅėńĠŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵĨńŘĚŐĨƞĚŅĬıŊŘĬģŅĬȮ
ĮĶŃĵŋĔĨƢȮ ŐĸŃıńĥĬŅȮ őħĵĪŜŅĚŅĬŐĭĭĭŌĶĦŅĔŅĶĶƞĺĴĔńĭľĬƞĺĵĚŅĬŀŊŗĬŕȮ ĪńŘĚŒĬħƟŅĬĔŅĶŏĔŖĭĶńĔļŅȮ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮȮĨĸŀħěĬŏįĵŐıĶƞįƞŅĬĽŊŗŀĨƞŅĚŕȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĨƞŒĬ
ĕƟŀŏĪŖěěĶŇĚȮĽĺĪĝ,ȮľĶŊŀȮBEDO ĵńĚĴňŀĚėƢėĺŅĴĶŌƟľĶŊŀŏĪėőĬőĸĵňŒĬěŋĸŇĬĪĶňĵƢĭŅĚĝĬŇħ-ĽŅĵıńĬīŋƢŏĪƞŅĬńŘĬȮȮȮ
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ĽƞĺĬŒľĠƞŏĮƦĬŏıňĵĚĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃıĵŅĵŅĴěńħĔŅĶĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĭŅĚĔĸŋƞĴŒľƟŏĮƦĬĶŃĭĭȮ ĞŉŗĚĵńĚœĴƞ
ėĶŀĭėĸŋĴĔŅĶĪħĽŀĭŒĬĽĳŅıœĶƞȮŐĸŃĔŅĶįĸŇĨĕĵŅĵŒĬŏĝŇĚıŅĦŇĝĵƢȮĶĺĴĪńŘĚĕŅħĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟŒĬ
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĽŌƞįŌƟĨƟŀĚĔŅĶŒĝƟȮȮȮȮ 
 ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ ěŉĚėĺĶŒľƟėĺŅĴĽŜŅėńĠĚŅĬħƟŅĬěŋĸŇĬĪĶňĵƢĪňŗěŃĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ
ĨƞŀĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻȮŏĶŇŗĴěŅĔĔŅĶěńħĔŅĶĕƟŀĴŌĸħƟŅĬěŋĸŇĬĪĶňĵƢĪňŗĴňŀĵŌƞĔĶŃěńħĔĶŃěŅĵĨŅĴľĬƞĺĵĚŅĬ
ĨƞŅĚŕȮŒľƟŏĮƦĬĶŃĭĭĪňŗĽŅĴŅĶĩĽŊĭėƟĬĶŅĵĸŃŏŀňĵħĕŀĚĨńĺŏĝŊŘŀœħƟŀĵƞŅĚĶĺħŏĶŖĺȮŐľĸƞĚěńħŏĔŖĭĶńĔļŅȮĶĺĴĪńŘĚ
ĶŅĵĝŊŗŀĬńĔĺŇěńĵįŌƟĶńĭįŇħĝŀĭŒĬŐĨƞĸŃĝĬŇħ-ĽŅĵıńĬīŋƢěŋĸŇĬĪĶňĵƢȮȮŏıŊŗŀŒľƟŏĕƟŅĩŉĚœħƟĚƞŅĵȮȮȮȮőħĵěńħĨńŘĚŒľƟŏĮƦĬ
ĻŌĬĵƢěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶȮ ĪňŗĽŅĴŅĶĩĭĶŇĔŅĶĕƟŀĴŌĸıĶƟŀĴĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĨƞŅĚŕȮ ŏıŊŗŀŏĮƦĬěŋħ
ŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĬńĔĺŇěńĵĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬȮ œĮĽŌƞĭŋėėĸľĶŊŀľĬƞĺĵȮ
ĚŅĬŀŊŗĬŕȮ ĪňŗĨƟŀĚĔŅĶŒĝƟȮ ĨĸŀħěĬŏĮƦĬįŌƟĬŜŅŒĬĔĸŋƞĴŀŅŏĞňĵĬħƟŅĬěŋĸŇĬĪĶňĵƢŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨŐĸŃŒĝƟȮ
ŒľƟĽŅĴŅĶĩĕńĭŏėĸŊŗŀĬįĸĚŅĬĺŇěńĵĕĵŅĵįĸȮŐĸŃ-ľĶŊŀĬŜŅěŋĸŇĬĪĶňĵƢŀňĔľĸŅĔľĸŅĵĝĬŇħœĮŒĝƟĮĶŃőĵĝĬƢŒĬ
ŏĝŇĚĽŅīŅĶĦŃŐĸŃŏĝŇĚıŅĦŇĝĵƢĨŅĴĶŃĭĭĔŅĶěńħĔŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨƞŀœĮȮȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀ
ĶĺĭĶĺĴĶŅĵĝŊŗŀěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĪňŗĴňĔŅĶŏĔŖĭĶńĔļŅěŅĔĪŋĔľĬƞĺĵĚŅĬĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ
ŐĭƞĚŏĮƦĬľĴĺħľĴŌƞĨŅĴĸńĔļĦŃĔŅĶħŜŅĶĚĝňĺŇĨ-ĔŅĶŒĝƟĮĶŃőĵĝĬƢȮ Ȯ ŐĸŃŀŀĔŐĭĭőėĶĚĽĶƟŅĚĶŃĭĭ
ģŅĬĕƟŀĴŌĸĭńĠĝňĶŅĵĔŅĶěŋĸŇĬĪĶňĵƢŐĨƞĸŃĝĬŇħ-ĽŅĵıńĬīŋƢȮ ŐĸŃģŅĬĕƟŀĴŌĸĬńĔĺŇěńĵħƟŅĬěŋĸŇĬĪĶňĵƢȮ Ȯ ŒľƟ
ĽŅĴŅĶĩĽŊĭėƟĬœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 

 
ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  &Research Methodology' 
1. ĔŅĶěńħĔŅĶĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶĨŅĴĶŃĭĭģŅĬĕƟŀĴŌĸ 

 1.1 ĽĶƟŅĚŐĭĭĲŀĶƢĴĶŅĵĸŃŏŀňĵħȮœħƟŐĔƞȮĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮŐľĸƞĚĪňŗıĭȮȮĔĶŃĭĺĬĔŅĶěŜŅŐĬĔ
ĝĬŇħȮĶŌĮĶƞŅĚĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮȮĽĩŅĬĳŅıȮȮŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅȮȮŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĴň
ŀĵŌƞȮȮĔŅĶĩƞŅĵĪŀħȮȮĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮȮĽĩŅĬĪňŗŏĔŖĭĶńĔļŅȮȮĝŊŗŀįŌƟĶńĭįŇħĝŀĭȮȮľĬƞĺĵĚŅĬȮŐĸŃ
ĶŅĵĸŃŏŀňĵħŀŊŗĬŕ 

 1.2 ĔŜŅľĬħĔĸŋƞĴěŋĸŇĬĪĶňĵƢĨŅĴĔŅĶŒĝƟĮĶŃőĵĝĬƢȮȮœħƟŐĔƞȮȮěŋĸŇĬĪĶňĵƢħŇĬȮȮȮěŋĸŇĬĪĶňĵƢĵƞŀĵĽĸŅĵȮȮ
ěŋĸŇĬĪĶňĵƢĔŜŅěńħĻńĨĶŌıŊĝȮȮěŋĸŇĬĪĶňĵƢĽŅŏľĨŋőĶėıŊĝȮȮȮěŋĸŇĬĪĶňĵƢľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮȮŐĸŃěŋĸŇĬĪĶňĵƢĽŜŅľĶńĭŒĝƟ
ŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃŀŊŗĬŕȮȮıĶƟŀĴĶŅĵĸŃŏŀňĵħĕŀĚěŋĸŇĬĪĶňĵƢȮȮĝŊŗŀįŌƟĶńĭįŇħĝŀĭȮŐĸŃľĬƞĺĵĚŅĬ 
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1.3 ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĶŃĭĭģŅĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢȮĨŅĴĸŜŅħńĭħńĚĬňŘ 
-ȮĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃėńħĔĶŀĚĕƟŀĴŌĸĪňŗĨƟŀĚŒĝƟŒĬĔŅĶěńħĪŜŅŏĺŖĭœĞĨƢ 
-ȮŀŀĔŐĭĭŏĺŖĭœĞĨƢŐĸŃŀŀĔŐĭĭĶŃĭĭģŅĬĕƟŀĴŌĸ 
-ȮěńħľŅŐĸŃŏĝƞŅŏĺŖĭőŁĽŐĸŃěħĪŃŏĭňĵĬőħŏĴĬŐĸŃŏĝƞŅőħŏĴĬ 
-ȮĨŇħĨńŘĚĶŃĭĭŏĺŖĭœĞĨƢ 
-ȮĽĶƟŅĚĶŃĭĭŏĴĬŌŐĸŃőėĶĚĽĶƟŅĚŏĺŖĭœĞĨƢ 
-ȮĽĶƟŅĚľĬƟŅŏĺŖĭŏıěĽŜŅľĶńĭŐĽħĚŏĬŊŘŀľŅ 
-ȮĬŜŅŏĕƟŅĕƟŀĴŌĸŏĬŊŘŀľŅŒĬľĬƟŅĨƞŅĚŕ 
-ȮĪħĽŀĭĔŅĶŒĝƟĚŅĬ 
-ȮŏĮƕħŒľƟĴňĔŅĶŒĝƟĚŅĬěĶŇĚ 
-ȮĨŇħĨŅĴįĸħŌŐĸĮĶŃŏĴŇĬĔŅĶŒĝƟĚŅĬŐĸŃĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĕƟŀĴŌĸ 
 

0,ȮĔŅĶěńħĪŜŅőėĶĚĽĶƟŅĚĶŃĭĭŏĺŖĭœĞĨƢŐĸŃĔŅĶŀŀĔŐĭĭȮ 
 őėĶĚĽĶƟŅĚőħĵĶĺĴĕŀĚŏĺŖĭěŋĸŇĬĪĶňĵƢȮ&Microorganism Website) ĴŋƞĚŏĬƟĬĔŅĶĬŜŅŏĽĬŀ
ĕƟŀĴŌĸħƟŅĬěŋĸŇĬĪĶňĵƢĕŀĚľĬƞĺĵĚŅĬĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮĪňŗĪŜŅĚŅĬĺŇěńĵħƟŅĬěŋĸŇĬĪĶňĵƢȮőħĵĴňŀĚėƢĮĶŃĔŀĭ
ľĸńĔŕħńĚĬňŘ 

2.1 ȮőėĶĚĽĶƟŅĚĔŅĶĪŜŅĚŅĬĶŃĭĭ 
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ĶŃĭĭœħƟĪŜŅĔŅĶĨŇħĨńŘĚĭĬĶŃĭĭȮCloud ľĶŊŀȮWebhost ĽŃħĺĔŒĬĔŅĶħŌŐĸȮŐĸŃěńħĔŅĶȮőħĵœĴƞĨƟŀĚĴň
ŏėĶŊŗŀĚŐĴƞĕƞŅĵœĺƟĪňŗľĬƞĺĵĚŅĬȮȮĸħėƞŅŒĝƟěƞŅĵŏĶŊŗŀĚĽĩŅĬĪňŗĺŅĚȮįŌƟħŌŐĸȮėƞŅěńħĔŅĶŀŊŗĬŕȮŐĸŃŏĕƟŅĩŉĚœħƟĽŃħĺĔ
ěŅĔȮCloud őħĵĨĶĚȮȮĝƞĺĵĸħĮƤĠľŅėŀĕĺħŒĬĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸœħƟĽŃħĺĔȮĶĺħŏĶŖĺ 

2.2 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŏĺŖĭœĞĨƢěŋĸŇĬĪĶňĵƢȮȮĮĶŃĔŀĭħƟĺĵőėĶĚĽĶƟŅĚŏĴĬŌĽŜŅľĶńĭĬŜŅĪŅĚįŌƟŒĝƟĚŅĬ
ĽŌƞŏĬŊŘŀľŅĕŀĚ 

ŏĺŖĭŏıěľĬƟŅĨƞŅĚŕȮŒĬŏĺŖĭœĞĨƢȮȮŐĸŃőėĶĚĽĶƟŅĚľĬƟŅŏĺŖĭŏıěȮ&ŏĬŊŘŀľŅŒĬĔŅĶĬŜŅŏĽĬŀ'   ĮĶŃĔŀĭħƟĺĵŏĴĬŌ
ľĸńĔėŊŀľĬƟŅľĸńĔ ĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢ ĕƟŀĴŌĸŏĝŊŘŀěŋĸŇĬĪĶňĵƢ ĕƟŀĴŌĸĬńĔĺŇěńĵ őĶėįńĔŐĸŃĔŅĶĮƚŀĚĔńĬĔŜŅěńħ ŐĸŃ
ĨŇħĨƞŀŏĶŅ 
 ŒĬľĬƟŅľĸńĔěŃĭŀĔĩŉĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃėĺŅĴĽŜŅėńĠŒĬĔŅĶěńħĪŜŅŏĺŖĭœĞĨƢĔŇěĔĶĶĴȮĞŉŗĚěŃȮ
Link œĮĵńĚȮSocial media ĪňŗĬŜŅĴŅĝƞĺĵŒĬĔŅĶĬŜŅŏĽĬŀŏıŇŗĴŏĨŇĴėŊŀĺňħňőŀĽŅīŇĨȮĺŇīňŐĸŃĔŇěĔĶĶĴĪňŗĴň
ĮĶŃőĵĝĬƢĽŜŅľĶńĭĔŅĶĬŜŅėĺŅĴĶŌƟœĮŒĝƟȮĶĺĴĩŉĚȮFacebook ĪňŗěŃĽŅĴŅĶĩĽĶƟŅĚĮĢŇĽńĴıńĬīƢĔńĭįŌƟĽĬŒěŐĸŃ
įŌƟĶƞĺĴĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗœħƟĴňĔŅĶěńħĕŉŘĬ 
 ĕƟŀĴŌĸěŋĸŇĪĶňĵƢŒĬĔĸŋƞĴĨƞŅĚŕȮ ĶŅĵĝŊŗŀěŋĸŇĬĪĶňĵƢĪňŗŀĵŌƞĳŅĵŒĬĔĸŋƞĴĬńŘĬŕȮĝŊŗŀĽŅĴńĠĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĝŊŗŀĽŅĴńĠȮ ŐľĸƞĚŀŅĻńĵ-ıŊŘĬĪňŗŏĔŖĭŏĔňŗĵĺ ĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮ ĝňĺĺŇĪĵŅěŋĸŇĬĪĶňĵƢȮ 
ėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢȮ ĔŅĶŏĔŖĭĶńĔļŅȮĔŅĶĬŜŅěŋĸŇĬĪĶňĵƢœĮŒĝƟĮĶŃőĵĝĬƢȮŏŀĔĽŅĶŏįĵŐıĶƞȮĔŅĶĕĵŅĵ
įĸȮ ŐĸŃĝŊŗŀĬńĔĺŇěńĵŏěƟŅĕŀĚįĸĚŅĬ 
 ĽŜŅľĶńĭěŋĸŇĬĪĶňĵƢĪňŗĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮŐĸŃĬŜŅœĮįĸŇĨŏĮƦĬĝňĺĳńĦĤƢıĶƟŀĴĬŜŅœĮŒĝƟœħƟȮ őħĵĴň
ŏŀĔĽŅĶŏįĵŐıĶƞĮĶŃĔŀĭȮœħƟŐĔƞȮĝňĺĳńĦĤƢœĽƟŏħŊŀĬİŀĵĽŅĵıńĬīŋƢœĪĵȮěŃĴňĶŃĭĭȮQR Code ŒľƟ
ŏĔļĨĶĔĶȮScan ŐĸŃŏĕƟŅĩŉĚŏŀĔĽŅĶœħƟŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃĽŅĴŅĶĩħŅĺĬƢőľĸħœĮŒĝƟĮĶŃőĵĝĬƢœħƟŒĬĪńĬĪň
ĪňŗĨƟŀĚĔŅĶ (ĬŋĝĬŅĶĩ*Ȯ0336' 
 ěńħĪŜŅĕƟŀĴŌĸĬńĔĺŇěńĵĬŜŅŏĽĬŀĶŅĵĸŃŏŀňĵħŏıŇŗĴŏĨŇĴĕŀĚĬńĔĺŇěńĵȮ ĞŉŗĚĽŅĴŅĶĩŏıŇŗĴŏĨŇĴ
ĶŅĵĸŃŏŀňĵħœħƟŒĬĳŅĵľĸńĚ 
 ĬŀĔŏľĬŊŀěŅĔĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢŐĸƟĺȮĵńĚĽŅĴŅĶĩœħƟĶŌƟěńĔĔńĭĕƟŀĴŌĸŏĶŊŗŀĚȮőĶėįńĔŐĸŃĔŅĶ
ĮƚŀĚĔńĬĔŜŅěńħȮőĶėĪňŗŏĔŇħěŅĔěŋĸŇĬĪĶňĵƢȮĸńĔļĦŃĕŀĚőĶėȮĶĺĴĩŉĚŐĬĺĪŅĚŒĬĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėıŊĝĬńŘĬŕ 
&ĔĸŋƞĴĺŇěńĵőĶėıŊĝ*Ȯ0332' 
 ĴňľĬƟŅĨƞŅĚȮŴĨŇħĨƞŀŏĶŅŵȮĕƟŀĴŌĸŐĸŃĶŅĵĸŃŏŀňĵħĪňŗŒĝƟŒĬĔŅĶĨŇħĨƞŀĶĺĴĩŉĚŐįĬĪňŗȮGoogle 
Map ĪňŗĽŅĴŅĶĩĬŜŅĪŅĚįŌƟĨŇħĨƞŀĴŅĵńĚľĬƞĺĵĚŅĬœħƟőħĵĽŃħĺĔ 
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ŏĺĸŅĽĩŅĬĪňŗ 
 ŏĶŇŗĴĨƟĬŏħŊŀĬĨŋĸŅėĴȮ2558ȮȮĽŇŘĬĽŋħŏħŊŀĬĔńĬĵŅĵĬȮ2561 
ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶ 
 ĽŜŅĬńĔĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮěĨŋěńĔĶȮȮĔĪĴ, 
 
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ  

ěńħĪŜŅŏĺŖĭœĞĨƢĪňŗĴňŏĺŖĭŏıěľĶŊŀľĬƟŅĨƞŅĚĪňŗĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠȮ ĕƟŀĴŌĸ
ĬńĔĺŇěńĵȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮĶĺĴĩŉĚěŋĸŇĬĪĶňĵƢĪŅĚħƟŅĬőĶėıŊĝŐĸŃĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėœħƟėĶĭ
ĪŋĔĴŇĨŇȮȮŐĭƞĚŀŀĔŏĮƦĬȮľĬƟŅľĸńĔŏıŊŗŀŏĕƟŅĩŉĚĕƟŀĴŌĸĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗĽŅĴŅĶĩ Link ĽŌƞȮSocial media Īňŗ
ŏĔňŗĵĺĕƟŀĚŏıŊŗŀŏıŇŗĴŏĽƟĬĪŅĚĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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ĬŜŅĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĞŉŗĚœħƟĶńĭěŅĔĬńĔĺŇěńĵĕŀĚľĬƞĺĵĚŅĬĨƞŅĚŕȮ ĕŀĚĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮ Ȯ Ȯ ĪňŗĴň
ĚŅĬĺŇěńĵħƟŅĬěŋĸŇĬĪĶňĵƢȮ ĭĶĶěŋĸĚŒĬģŅĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢœħƟŏĮƦĬŏĺŖĭŏıěĪňŗŐĽħĚĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢıĶƟŀĴ
ĶŅĵĸŃŏŀňĵħĪňŗĽŜŅėńĠ  

 

  

  
 
 
ĳŅĵŒĬĕƟŀĴŌĸěŋĸŇĬĪĶňĵƢĔĸŋƞĴŒħĪňŗĴňŏŀĔĽŅĶŏįĵŐıĶƞȮěŃĴňĶŃĭĭ QR-Code ŏıŊŗŀĔŅĶŏĕƟŅĩŉĚȮŐĸŃ

įŌƟŒĝƟĽŅĴŅĶĩħŅĺĬƢőľĸħŏŀĔĽŅĶœĮŒĝƟĚŅĬœħƟȮŏĝƞĬȮěŋĸŇĬĪĶňĵƢœĽƟŏħŊŀĬİŀĵĔŜŅěńħŐĴĸĚĽŅĵıńĬīŋƢœĪĵ 


