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ŀĬŋĔĶĴĺŇīŅĬŐĭĭįĽĴįĽŅĬȮ(integrative taxonomy) ŒĬŐĴĸĚĺńĬįĸœĴƟȮŒĬĭĪėĺŅĴĬňŘȮŏĕňĵĬőħĵĬńĔŀĬŋĔĶĴĺŇīŅĬĝņĬŅĠ
ĪŅĚħƟŅĬŐĴĸĚĺńĬįĸœĴƟȮĔĸƞŅĺĺƞŅĴňĺŇīňĔŅĶĨƞŅĚȮŕȮĩŉĚȮ6 ĺŇīňȮĪňŗĽŅĴŅĶĩĬņĴŅŒĬĔŅĶĺŇĬŇěĜńĵŐĴĸĚĺńĬįĸœĴƟŒľƟĴňėĺŅĴŐĴƞĬĵņŏıŇŗĴĕňŘĬȮ
ěŉĚėĺĶĴňĔŅĶŏĸŊŀĔŒĝƟĺŇīňĔŅĶĨƞŅĚȮŕȮĨŅĴėĺŅĴŏľĴŅŃĽĴħƟĺĵȮ 

įŌƟĽĬŒěĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįĸĚŅĬĺŇěńĵŐĸŃĭĪėĺŅĴŒĬĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅĜĭńĭĬňŘȮŐĸŃĜĭńĭĪňŗĸĚĨňıŇĴıƢŐĸƟĺ
œħƟȮįƞŅĬĪŅĚȮwww.ezathai.org 
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Somkiat Klakaeng1/ȮSongtap Kaewta1/ 

_________________________ 
Abstract 

 The study of the diversity and molecular characteristics of mice groups in the genus Mus 
(Rodentia: Muridae) in Thailand was conducted from October 2016 to September 2019. This research 
aimed to study the diversity of Mice groups in the genus Mus to plan effective control of rodent pests. 
We collected 110 Mus spp. samples from 11 agricultural areas (10 provinces) in four regions of 
Thailand. Morphological identification based on external characters and cranial character 
measurements combined with molecular characteristics using the cytochrome b region 500 bp can 
be divided into four species: the Fawn-colored mouse (Mus cervicolor Hodgson, 1845), which showed 
the highest number (46%), followed by Ryukyu mouse (Mus caroli @mlfmrc*Ȯ/7.0'Ȯ16#*ȮAmmiŲqȮkmsqcȮ
(Mus cookii Pwjcw*Ȯ/7/2'Ȯ//#*Ȯ_lbȮQfmprpgbecŲqȮqfpcukmsqcȮ&Mus pahari Thomas, 1916) 5%, 
respectively. The measurements of the average number of five external characters and 21 cranial 
characters in each species showed no significant differences when separated by character. The genetic 
bgtcpqgrwȮ_lbȮrfcȮlcsrp_jgrwȮrcqrȮqsafȮ_qȮR_hgk_ŲqȮB*ȮDsŲqȮDq*ȮDsȮ_lbȮJgŲqȮB*Ȯ_lbȮDsȮ_lbȮJgŲqȮDȮglbga_rcbȮ
that haplotype and nucleotide diversity were very high and possibly had experienced population 
expansion in the Mus species in this study. These results can be used for model planning for rodent 
control in the future. 
 
KeywordsȮ8Ȯgenus Mus, morphology, cranial character measurements, cytochrome b 
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ĭĪėńħĵƞŀ 
 ėĺŅĴľĸŅĔĝĬŇħŐĸŃĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĕŀĚľĬŌľĶŇŗĚĽĔŋĸȮMus (Rodentia: Muridae) ĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ 
ħņŏĬŇĬĔŅĶĪħĸŀĚĶŃľĺƞŅĚŏħŊŀĬĨŋĸŅėĴȮ0337ȮĩŉĚŏħŊŀĬĔńĬĵŅĵĬȮ0340ȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅėĺŅĴľĸŅĔĝĬŇħĕŀĚľĬŌľĶŇŗĚ
ĽĔŋĸȮMus ŏıŊŗŀĬņœĮĽŌƞĔŅĶĺŅĚŐįĬĮƚŀĚĔńĬĔņěńħľĬŌľĶŇŗĚĻńĨĶŌıŊĝĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĔŅĶħńĔľĬŌľĶŇŗĚȮěņĬĺĬȮ//. ĨńĺŀĵƞŅĚȮ
ěŅĔıŊŘĬĪňŗĪņĔŅĶŏĔļĨĶȮ11 ŐľĸƞĚȮ(10 ěńĚľĺńħ'ȮŒĬȮ4 ĳŌĴŇĳŅėĕŀĚĮĶŃŏĪĻœĪĵȮįĸĔŅĶěņŐĬĔĝĬŇħĪŅĚĽńĦģŅĬĺŇĪĵŅȮ
őħĵĔŅĶĺńħĸńĔļĦŃĕĬŅħĶŌĮĶƞŅĚĳŅĵĬŀĔȮŐĸŃĔŅĶĺńħĸńĔļĦŃĔŃőľĸĔȮĶƞĺĴĔńĭĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĕŀĚ
ĸņħńĭŏĭĽĭĶŇŏĺĦĵňĬœĞőĨőėĶĴȮĭňȮėĺŅĴĵŅĺȮ500 ėŌƞŏĭĽȮĽŅĴŅĶĩěņŐĬĔĝĬŇħľĬŌľĶŇŗĚœħƟȮ4 ĽĮƖĝňĽƢȮœħƟŐĔƞȮľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬȮ
(Fawn-colored mouse) Mus cervicolor Hodgson, 1845 ıĭĴŅĔĪňŗĽŋħĶƟŀĵĸŃȮ46 ĶŀĚĸĚĴŅėŊŀȮľĬŌľĶŇŗĚĬŅľŅĚĵŅĺȮ
(Ryukyu mouse) Mus caroli Bonhote, 1902 ıĭĶƟŀĵĸŃȮ38ȮľĬŌľĶŇŗĚŒľĠƞȮ&AmmiŲqȮkmsqc) Mus cookie Ryley, 
1914 ıĭĶƟŀĵĸŃȮ11 ŐĸŃľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮ&QfmprpgbecŲqȮshrewmouse) Mus pahari Thomas, 1916 ıĭ
ĶƟŀĵĸŃȮ5 ĨŅĴĸņħńĭȮėƞŅŏĜĸňŗĵĕŀĚĸńĔļĦŃĕĬŅħȮĶŌĮĶƞŅĚĳŅĵĬŀĔȮ3ȮĸńĔļĦŃȮŐĸŃėƞŅŏĜĸňŗĵĕŀĚĸńĔļĦŃĔŃőľĸĔȮ0/Ȯ
ĸńĔļĦŃȮŒĬŐĨƞĸŃĽĮƖĝňĽƢœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇŏĴŊŗŀŐĵĔŏĮĶňĵĭŏĪňĵĭĔńĬŒĬŐĨƞĸŃĸńĔļĦŃȮįĸĔŅĶĺŇŏėĶŅŃľƢėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ıńĬīŋĔĶĶĴŐĸŃįĸĔŅĶĪħĽŀĭĽĴħŋĸĮĶŃĝŅĔĶȮĪńŘĚȮ4 ıŅĶŅĴŇŏĨŀĶƢȮœħƟŐĔƞȮR_hgk_ŲqȮB*ȮDsŲqȮDq*ȮDsȮ_lbȮJgŲqȮDȮŐĸŃȮ
DsȮ_lbȮJgŲqȮF ĭƞĚĝňŘĺƞŅľĬŌľĶŇŗĚĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĽŅĵŐĴƞĪňŗĽŌĚŐĸŃŏĮƦĬœĮœħƟĺƞŅŏėĵĴňĔŅĶĕĵŅĵĕĬŅħ
ĮĶŃĝŅĔĶĴŅĔƞŀĬȮįĸĪňŗœħƟěŅĔĔŅĶĻŉĔļŅėĶńŘĚĬňŘĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬĨƟĬŐĭĭŒĬĔŅĶĺŅĚŐįĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŌľĶŇŗĚ
ĻńĨĶŌıŊĝĨƞŀœĮȮ 
 
ėņľĸńĔȮ8ȮĽĔŋĸľĬŌľĶŇŗĚȮĽńĦģŅĬĺŇĪĵŅȮĔŅĶĺńħĕĬŅħĔŃőľĸĔȮĵňĬœĞőĨőėĶĴĭň 
 

ėņĬņ 
 ľĬŌľĶŇŗĚĽĔŋĸȮMusȮŏĮƦĬľĬŌĪňŗĴňĕĬŅħŏĸŖĔĪňŗĽŋħȮĬŘņľĬńĔĨńĺŀĵŌƞĶŃľĺƞŅĚȮ6+0.ȮĔĶńĴȮŒĬĮĶŃŏĪĻœĪĵıĭŏĮƦĬĻńĨĶŌ
ĽņėńĠĕŀĚĔŅĶįĸŇĨīńĠıŊĝĨƞŅĚȮŕȮŐĸŃĽĶƟŅĚėĺŅĴŏĽňĵľŅĵŒľƟĔńĭıŊĝŏĻĶļģĔŇěľĸŅĵĝĬŇħȮŏĝƞĬȮĕƟŅĺȮīńĠıŊĝŏĴŊŀĚľĬŅĺȮĩńŗĺŏĕňĵĺȮ
ĩńŗĺŏľĸŊŀĚȮŐĸŃĕƟŅĺőıħȮŏĮƦĬĨƟĬȮĨńŘĚŐĨƞĶŃĵŃĮĸŌĔĨĸŀħěĬľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮľĬŌĽĔŋĸĬňŘĕĬĸņĨńĺħƟŅĬľĸńĚĽňŏĪŅȮħƟŅĬĪƟŀĚĽňĕŅĺȮ
ľŅĚĴňȮ0ȮĽňȮĕŋħĶŌŀŅĻńĵĨŅĴėńĬĬŅľĶŊŀŒĬŐĮĸĚĮĸŌĔıŊĝĪňŗŐľƟĚŐĸŃĴňľĠƟŅĶĔȮŒĬľĬƟŅŐĸƟĚěŃŀŅĻńĵŀĵŌƞĨŅĴĶŀĵŐĵĔŐĨĔ
ĕŀĚħŇĬȮŒĬĮĶŃŏĪĻœĪĵıĭȮ0ȮĝĬŇħȮėŊŀȮľĬŌľĶŇŗĚĬŅľŅĚĵŅĺȮ(Ryukyu mouse) Mus caroliȮŐĸŃľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬȮ
(Fawn-colored mouse) Mus cervicolor (ĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅĔŅĶŏĔļĨĶ, 2544) 
 ŏĬŊŗŀĚěŅĔĵńĚĴňĶŅĵĚŅĬĪňŗĕńħŐĵƟĚĺƞŅıĭľĬŌľĶŇŗĚĭƟŅĬȮ(Mus musculus) ŒĬĮĶŃŏĪĻœĪĵľĶŊŀœĴƞȮĞŉŗĚŒĬĮƤěěŋĭńĬĽĳŅı
ŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵĕŀĚľĬŌľĶŇŗĚĨŅĴīĶĶĴĝŅĨŇľĶŊŀŒĬŐľĸƞĚĪņĔŅĶŏĔļĨĶȮŏĝƞĬȮĬŅĕƟŅĺȮœĶƞĕƟŅĺőıħ ŐĸŃŐĮĸĚĩńŗĺŏľĸŊŀĚȮĬńŘĬĴň
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽƞĚįĸŒľƟŏĔŇħĔŅĶŏėĸŊŗŀĬĵƟŅĵĕŀĚĔĸŋƞĴĮĶŃĝŅĔĶȮœĴƞĺƞŅěŃŏĮƦĬĔŅĶŏėĸŊŗŀĬĵƟŅĵŐľĸƞĚĪňŗŀĵŌƞĨŅĴīĶĶĴĝŅĨŇȮ
ľĶŊŀĔŅĶŏėĸŊŗŀĬĵƟŅĵőħĵĨŇħœĮĔńĭįĸŇĨįĸĪŅĚĔŅĶŏĔļĨĶȮĞŉŗĚĮƤěěńĵŏľĸƞŅĬňŘĽƞĚįĸŒľƟľĬŌľĶŇŗĚĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœĮĵńĚ
ŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵŒľĴƞȮĪņŒľƟĕƟŀĴŌĸħƟŅĬŐľĸƞĚĪňŗıĭľĬŌľĶŇŗĚĨŅĴīĶĶĴĝŅĨŇĬńŘĬŏĮĸňŗĵĬŐĮĸĚœĮȮħńĚĬńŘĬěŉĚĴňėĺŅĴěņŏĮƦĬĪňŗĨƟŀĚ
ĻŉĔļŅĝĬŇħŐĸŃĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮ(molecular characteristic)ȮĕŀĚľĬŌľĶŇŗĚĪňŗıĭŒĬĮĶŃŏĪĻœĪĵȮĪņŒľƟĪĶŅĭĩŉĚ
ĝĬŇħŐĸŃĔŅĶĔĶŃěŅĵĨńĺĕŀĚľĬŌľĶŇŗĚŒĬĳŌĴŇĳŅėĨƞŅĚȮŕȮŒĬĮĶŃŏĪĻœĪĵȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸıŊŘĬģŅĬħƟŅĬŀĬŋĔĶĴĺŇīŅĬŐĸŃ
ĬņœĮĽŌƞĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĺŅĚŐįĬĮƚŀĚĔńĬĔņěńħľĬŌľĶŇŗĚĻńĨĶŌıŊĝœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĨƞŀœĮ 
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ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 
 ħńĔěńĭľĬŌľĶŇŗĚŒĬīĶĶĴĝŅĨŇȮħƟĺĵĔŅĶŒĝƟĔĶĚħńĔĝĬŇħěńĭŏĮƦĬȮ(live trap) ěŅĔĳŌĴŇĳŅėĨƞŅĚȮŕȮĕŀĚĮĶŃŏĪĻœĪĵ
ŏıŊŗŀŏĮƦĬĨńĺŐĪĬĕŀĚľĬŌľĶŇŗĚĻńĨĶŌıŊĝĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ 
1,ȮĺńħĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅ (morphological characteristics)  
 ĬņĨńĺŀĵƞŅĚľĬŌľĶŇŗĚĪňŗħńĔœħƟěŅĔīĶĶĴĝŅĨŇ ĴŅĺńħĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮħńĚĬňŘ 
 1.1 ĔŅĶĺńħĕĬŅħȮĶŌĮĶƞŅĚĳŅĵĬŀĔȮ(external characters) 
  ĭńĬĪŉĔĸńĔļĦŃĕŀĚĕĬȮĽňĕĬȮĝńŗĚĬŘņľĬńĔȮľĬƞĺĵŏĮƦĬĔĶńĴȮ(grams) ŐĸŃĺńħĸńĔļĦŃĳŅĵĬŀĔĕŀĚĨńĺŀĵƞŅĚ
ľĬŌľĶŇŗĚĪňŗħńĔœħƟȮĨŅĴĺŇīňĔŅĶĕŀĚȮAplin et al. (2003) œħƟŐĔƞȮėĺŅĴĵŅĺĕŀĚľńĺŐĸŃĸņĨńĺȮ(head and body length; 
HB)ȮėĺŅĴĵŅĺĕŀĚľŅĚȮ(tail length; T)ȮėĺŅĴĵŅĺĕŀĚĨňĬľĸńĚȮ(hind foot length; HF)ȮŐĸŃėĺŅĴĵŅĺĕŀĚľŌȮ(ear 
length; E)ȮľĬƞĺĵŏĮƦĬĴŇĸĸŇŏĴĨĶȮ(millimeter) 
 1.2 ĔŅĶĺńħĸńĔļĦŃĔŃőľĸĔ (cranial measurements) 
  ĭńĬĪŉĔĕƟŀĴŌĸŐĸŃĺńħĸńĔļĦŃĕŀĚĔŃőľĸĔȮ21ȮĸńĔļĦŃȮőħĵŒĝƟŏĺŀĶƢŏĬňĵȮėŅĸŇĮŏĮŀĶƢȮ(vernier caliper)Ȯ
ĨŅĴĺŇīňĔŅĶĕŀĚȮMusser (1979'ȮŐĸŃȮHarrison and Bates (1991) őħĵĴňľĬƞĺĵĺńħŏĮƦĬĴŇĸĸŇŏĴĨĶȮħńĚĬňŘȮGreatest skull 
length (GSL), Occipital nasal length (ONL), Condylobasal length (CBL), Zygomatic breadth (ZB), Interorbital 
breadth (IB), Length of rostrum (LB), Breadth of rostrum (BR), Breadth of braincase (BB), Height of braincase 
(HBC), Breadth of zygomatic plate (BZB), Length of nasals (LN), Length of diastema (LD), Length of incisive 
foramina (LIF), Palatal length (PL), Post palatal length (PPL), Breadth of bony palate at first molars (BBPM1), 
Breadth of bony palate at third molars (BBPM3), Length of bullae (LB), Length of maxillary toothrow 
(ALM1-M3), Length of mandible (LM) ŐĸŃȮLength of mandible toothrow (ALM1-M3) (Figure 1) 
  ĬņėƞŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĳŅĵĬŀĔœĮĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇőħĵĺŇīňȮanalysis of variance (ANOVA) 
ħƟĺĵőĮĶŐĔĶĴȮSPSS version 17.0 
2,ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚĝňĺőĴŏĸĔŋĸ (molecular characteristics) 
 ĽĔńħħňŏŀŖĬŏŀěŅĔĨńĺŀĵƞŅĚȮľńĺŒěȮĮŀħȮœĨȮŐĸŃĨńĭȮŏĮƦĬĨƟĬȮőħĵŒĝƟĝŋħĽĔńħħňŏŀŖĬŏŀȮQIAamp DNA mini kit 
(QIAGEN, Germany) ĨŅĴėņŐĬŃĬņĕŀĚĭĶŇļńĪįŌƟįĸŇĨȮĪņĮĢŇĔŇĶŇĵŅıňĞňŀŅĶƢȮ&polymerase chain reaction, PCR)Ȯőħĵ
ŒĝƟœıĶŏĴŀĶƢȮ(primers) ěņĬĺĬȮ/ȮėŌƞȮĭĶŇŏĺĦĵňĬœĞőĨőėĶĴĭňȮŒĬœĴőĨėŀĬŏħĶňĵĸħňŏŀŖĬŏŀȮ(cytochrome b gene, cytb)Ȯ
ėŊŀȮMus cytb DȮqco9Ȯ3Ų- CCA TGA GGA CAA ATA TCA TTC TGA GG-1ŲȮŐĸŃȮMus cytb P9Ȯ3Ų-GGT TGG CCT 
CCG ATT CAG GTT A-1ŲȮŏıŇŗĴĮĶŇĴŅĦĝŇŘĬħňŏŀŖĬŏŀőħĵŒĝƟĮĶŇĴŅĨĶĶĺĴ 50 ul ĮĶŃĔŀĭħƟĺĵȮ10x PCR buffer, 10mM 
dNTPs, ŏŀĬœĞĴƢȮhot start taq DNA polymerase 1 ĵŌĬŇĨȮŐĸŃœıĶŏĴŀĶƢĝĬŇħĸŃȮ10 mM  ĪņĮĢŇĔŇĶŇĵŅȮPCR ŒĬŏėĶŊŗŀĚ
ėĺĭėŋĴŀŋĦľĳŌĴŇȮ(thermal cycler) ĳŅĵŒĨƟŀŋĦľĳŌĴŇȮpre denature 98oC ŏĮƦĬŏĺĸŅ 2 ĬŅĪň ěŅĔĬńŘĬŏĕƟŅĽŌƞĶŀĭĕŀĚĔŅĶ
ŏıŇŗĴĝŇŘĬĽƞĺĬĕŀĚħňŏŀŖĬŏŀȮdenature 98oC ŏĮƦĬŏĺĸŅ 30 ĺŇĬŅĪň, annealing 60oC ŏĮƦĬŏĺĸŅ 30 ĺŇĬŅĪň ŐĸŃȮextension 
72oC ŏĮƦĬŏĺĸŅ 45 ĺŇĬŅĪň ěņĬĺĬȮ2.ȮĶŀĭȮěŅĔĬńŘĬŏĕƟŅĽŌƞĕńŘĬĨŀĬȮfinal extension 72oC ŏĮƦĬŏĺĸŅ 5 ĬŅĪň ĨĶĺěĽŀĭ
ŐĩĭħňŏŀŖĬŏŀĪňŗœħƟőħĵŒĝƟȮ1.5% ŀŃĔŅőĶĽŏěĸȮŀŇŏĸŖĔőĨĶőĲĶŇĞňĽȮ(agarose gel electrophoresis)ȮĨńħŐĩĭħňŏŀŖĬŏŀĪňŗ
ĨƟŀĚĔŅĶȮŐĸƟĺĪņŒľƟĭĶŇĽŋĪīŇśőħĵŒĝƟȮgel elution kit (GeneMark, Taiwan)ȮĨŅĴėņŐĬŃĬņĕŀĚĭĶŇļńĪįŌƟįĸŇĨȮŐĸŃĽƞĚ
ĺŇŏėĶŅŃľƢľŅĸņħńĭŏĭĽĪňŗȮFirst BASE laboratoriesȮĮĶŃŏĪĻĴŅŏĸŏĞňĵ 
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 ĔŅĶĺŇŏėĶŅŃľƢįĸ (data analysis)ȮĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĸņħńĭŏĭĽȮěŅĔĬńŘĬĬņœĮŏĮĶňĵĭŏĪňĵĭĔńĭĸņħńĭ
ŏĭĽŒĬģŅĬĕƟŀĴŌĸȮGenBank ŒĝƟőĮĶŐĔĶĴȮBLAST (www.ncbi.nlm.nih.gov) ěńħŏĶňĵĚȮĶĺĭĶĺĴŐĨƞĸŃȮcontigȮŏĮƦĬĽŅĵ
ŏħňĵĺȮŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĸņħńĭŏĭĽȮőħĵŒĝƟőĮĶŐĔĶĴ BioEdit version 7.0 (Hall, 1999) ŐĸŃĽĶƟŅĚŐįĬĳŌĴŇ
ėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴ (phylogenetic tree) 3 ĺŇīňȮœħƟŐĔƞȮneighbor-joining (NJ), maximum parsimony (MP) 
ŐĸŃȮmaximum likelihood (ML) ĺŇŏėĶŅŃľƢėƞŅĪŅĚĽĩŇĨŇȮ(bootstrap) ěņĬĺĬȮ1,000 ĶŀĭȮőħĵŒĝƟľĬŌĽĔŋĸĪƟŀĚĕŅĺȮ
(Rattus) ŏĮƦĬĽńĨĺƢĬŀĔĔĸŋƞĴ (outgroup)ȮőħĵŒĝƟőĮĶŐĔĶĴȮMEGA 11 software (Tamura et al., 2021)ȮĺŇŏėĶŅŃľƢ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴ (genetic diversity)ȮőħĵĔŅĶĺŇŏėĶŅŃľƢėƞŅėĺŅĴľĸŅĔľĸŅĵĕŀĚĸņħńĭŏĭĽȮ(nucleotide 
diversity, Pi) ŐĸŃėƞŅėĺŅĴľĸŅĔľĸŅĵĕŀĚȮhaplotypesȮ(haplotypes diversity, Hd) ıĶƟŀĴĔńĭĺŇŏėĶŅŃľƢĮĶŃĺńĨŇĻŅĽĨĶƢ
ĮĶŃĝŅĔĶȮ(population history) ŐĸŃĪħĽŀĭĽĴħŋĸĮĶŃĝŅĔĶȮ(neutrality test) őħĵŒĝƟĔŅĶĪħĽŀĭȮ4ȮĺŇīňȮœħƟŐĔƞȮ
R_hgk_ȮBȮ&R_hgk_*Ȯ/767'*ȮDsŲqȮDqȮ(Fu, 1997)*ȮDsȮ_lbȮJgŲqȮD ŐĸŃȮDsȮ_lbȮJgŲqȮF (Fu and Li, 1993) ĪħĽŀĭėƞŅ
ĪŅĚĽĩŇĨŇħƟĺĵȮpermutation 1,000 ĞŘņȮėņĬĺĦŐĸŃľŅėƞŅėĺŅĴĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇőħĵŒĝƟőĮĶŐĔĶĴȮDnaSP v.5 
(Librado and Rozas, 2009) 

 

 
 
 
 

Figure 1ȮNomenclature of cranial and dental structures based on Leopoldamys sabanus; Greatest 
skull length (GSL), Occipital nasal length (ONL), Condylobasal length (CBL), Zygomatic breadth 
(ZB), Interorbital breadth (IB), Length of rostrum (LB), Breadth of rostrum (BR), Breadth of 
braincase (BB), Height of braincase (HBC), Breadth of zygomatic plate (BZB), Length of nasals 
(LN), Length of diastema (LD), Length of incisive foramina (LIF), Palatal length (PL), Post palatal 
length (PPL), Breadth of bony palate at first molars (BBPM1), Breadth of bony palate at third 
molars (BBPM3), Length of bullae (LB), Length of maxillary toothrow (ALM1-M3), Length of 
mandible (LM) andȮLength of mandible toothrow (ALM1-M3) (Pimsai et al., 2014) 

 

http://www.ncbi.nlm.nih.gov/


6 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

ŏĺĸŅŐĸŃĽĩŅĬĪňŗ 
 ħņŏĬŇĬĔŅĶĪħĸŀĚĶŃľĺƞŅĚŏħŊŀĬĨŋĸŅėĴȮ2559 - ĔńĬĵŅĵĬȮ2542 ĳŅĵŒĬĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅĔŅĶŏĔļĨĶȮĔĸŋƞĴĔňĢŐĸŃ
ĽńĨĺĺŇĪĵŅȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮĔĶŋĚŏĪıĴľŅĬėĶȮŐĸŃıŊŘĬĪňŗĪņĔŅĶŏĔļĨĶȮ11 ŐľĸƞĚȮ
(10 ěńĚľĺńħ'Ȯ4 ĳŌĴŇĳŅėĕŀĚĮĶŃŏĪĻœĪĵȮœħƟŐĔƞȮĳŅėŏľĬŊŀȮ3 ěńĚľĺńħȮ&ĬƞŅĬ ŏĝňĵĚŒľĴƞȮŐĸŃŏĝňĵĚĶŅĵ'ȮĳŅėĔĸŅĚȮ3 ěńĚľĺńħȮ
&ĬėĶĽĺĶĶėƢ ŏıĝĶĭŌĶĦƢȮŐĸŃĬėĶĬŅĵĔ'ȮĳŅėĨŃĺńĬĨĔȮ2 ěńĚľĺńħȮ&ŏıĝĶĭŋĶňȮŐĸŃĔŅĠěĬĭŋĶň'ȮĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 2 
ěńĚľĺńħȮ&ĭŋĶňĶńĴĵƢȮŐĸŃĬėĶĶŅĝĽňĴŅ' (Table 1) 
 
Table 1 Information of location where capture Mus spp. In this study 
 

No. Region Sampling location Metres above mean 
sea level (m) Latitude Longitude 

1. Northern MaeChaem, ChiangMai  1,300 18.64732 98.476502  
Thailand (macademia plantation) 

   
  

Thoeng, ChiangRai 500 19.683735 100.191085   
(rice field) 

   
  

BoKluea, Nan 730 19.104218 101.191022   
(rice field) 

   

2. Central BanphotPhisai, NakhonSawan 100 15.967748 99.897299  
Thailand (soybean field) 

   
  

LomKao, Phetchabun 700 16.850098 101.200224   
(rice field) 

   
  

KhaoKho, Phetchabun 800 16.588535 100.960216   
(macademia plantation) 

   
  

Mueang, NakhonNayok 400 14.159897 101.134773   
(rice field) 

   

3. Western BanLat, Phetchaburi 300 13.072184 99.887626  
Thailand (peanut field) 

   
  

Mueang, Kanchanaburi 50 14.111819 99.4964177   
(lemon grass field) 

   

4. Northeast Sikhio, NakhonRatchasima; SK 150 14.872284 101.65093  
Thailand (rice field) 

   
  

NaPho, BuriRam; NP 150 15.62561 102.947091   
(sugarcane field) 

   

 
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 

 ľĬŌľĶŇŗĚĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮĪńŘĚľĴħȮ110ȮĨńĺŀĵƞŅĚ ŐĸŃĬņœĮĺŇŏėĶŅŃľƢĕƟŀĴŌĸĨƞŅĚŕȮħńĚĬňŘ 
1. ĔŅĶĺńħĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅ 
 1.1 ĔŅĶĺńħĕĬŅħȮĶŌĮĶƞŅĚĳŅĵĬŀĔ 
  įĸĔŅĶĺńħĸńĔļĦŃĳŅĵĬŀĔȮĪńŘĚȮ5 ĸńĔļĦŃȮœħƟŐĔƞȮėĺŅĴĵŅĺĕŀĚľńĺŐĸŃĸņĨńĺȮ(HB)ȮėĺŅĴĵŅĺľŅĚȮ(T)Ȯ
ėĺŅĴĵŅĺĕŀĚĨňĬľĸńĚȮ(HF)ȮėĺŅĴĵŅĺľŌȮƁȮŐĸŃĝńŗĚĬŘņľĬńĔȮ(weight) ĽŅĴŅĶĩěņŐĬĔĝĬŇħľĬŌľĶŇŗĚœħƟ 4 ĽĮƖĝňĽƢȮœħƟŐĔƞȮľĬŌľĶŇŗĚĬŅ
ľŅĚĽńŘĬȮ(Fawn-colored mouse) M. cervicolor ıĭŏĮƦĬĝĬŇħŏħƞĬĴŅĔĪňŗĽŋħĶƟŀĵĸŃȮ46 ĕŀĚĨńĺŀĵƞŅĚĪńŘĚľĴħȮ&50 ĨńĺŀĵƞŅĚ' 
ĶŀĚĸĚĴŅėŊŀȮľĬŌľĶŇŗĚĬŅľŅĚĵŅĺȮ(Ryukyu mouse) M. caroli ĶƟŀĵĸŃȮ38 &42 ĨńĺŀĵƞŅĚ', ľĬŌľĶŇŗĚŒľĠƞȮ&AmmiŲqȮkmsqc) 
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M. pahari ĶƟŀĵĸŃȮ11 &12 ĨńĺŀĵƞŅĚ'ȮŐĸŃľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮ&QfmprpgbecŲqȮqfpcukmsqc) M. pahari ĶƟŀĵĸŃȮ5 
&6 ĨńĺŀĵƞŅĚ' ĨŅĴĸņħńĭȮ&TableȮ2'ȮőħĵĪňŗľĬŌľĶŇŗĚĪńŘĚȮ3 ĝĬŇħȮœħƟŐĔƞȮľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮľĬŌľĶŇŗĚŒľĠƞȮŐĸŃľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬȮ
ĴňėĺŅĴĵŅĺĕŀĚĽƞĺĬľńĺŐĸŃĸņĨńĺĽńŘĬĔĺƞŅėĺŅĴĵŅĺĕŀĚľŅĚȮőħĵĴňľĬŌľĶŇŗĚĬŅľŅĚĵŅĺŏıňĵĚĽĮƖĝňĽƢŏħňĵĺŏĪƞŅĬńŘĬĪňŗĴňėĺŅĴĵŅĺ
ľŅĚĴŅĔĔĺƞŅėĺŅĴĵŅĺĕŀĚĽƞĺĬľńĺŐĸŃĸņĨńĺȮŏĴŊŗŀĬņėƞŅĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĳŅĵĬŀĔœĮĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇőħĵĺŇīňȮ
analysis of variance (ANOVA) ħƟĺĵőĮĶŐĔĶĴȮSPSS version 17.0ȮįĸĪňŗœħƟıĭĺƞŅȮėƞŅŏĜĸňŗĵĕŀĚĸńĔļĦŃĳŅĵĬŀĔĕŀĚľĬŌľĶŇŗĚ
ĪńŘĚȮ5 ĸńĔļĦŃȮŒĬŐĨƞĸŃĽĮƖĝňĽƢœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮŏĴŊŗŀŐĵĔŏĮĶňĵĭŏĪňĵĭĔńĬŒĬŐĨƞĸŃĸńĔļĦŃȮħńĚĬńŘĬĔŅĶěņŐĬĔĝĬŇħľĬŌľĶŇŗĚ
ĻńĨĶŌıŊĝȮěŅĔĸńĔļĦŃĳŅĵĬŀĔŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮěņŏĮƦĬĨƟŀĚŀŅĻńĵĸńĔļĦŃĨƞŅĚ ŕ ĶƞĺĴĔńĬěŉĚěŃĽŅĴŅĶĩěņŐĬĔĝĬŇħœħƟħńĚĬňŘ 
  1,/,/ȮľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬ ľŅĚĽńŘĬĔĺƞŅėĺŅĴĵŅĺľńĺŐĸŃĸņĨńĺĶĺĴĔńĬ ľŅĚĴňȮ0ȮĽňȮħƟŅĬĭĬĽňħņȮŒĬĕĦŃĪňŗ
ħƟŅĬĸƞŅĚĴňĽňĕŅĺȮŐĨƞœĴƞĝńħŏěĬŏĪƞŅľĬŌľĶŇŗĚĬŅľŅĚĵŅĺȮĲƤĬŐĪŃėŌƞĭĬěŃőėƟĚĚŀŏĕƟŅħƟŅĬŒĬŐĸŃœĴƞĨńŘĚĜŅĔĔńĭŏıħŅĬĮŅĔȮ(palate) 
ĽƞĺĬľĬƟŅŐľĸĴȮĨňĬľĸńĚĕŅĺȮ&ĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅĔŅĶŏĔļĨĶ, 2544' 
  1.1.2 ľĬŌľĶŇŗĚŒľĠƞ ľŅĚĽńŘĬĔĺƞŅėĺŅĴĵŅĺľńĺŐĸŃĸņĨńĺĶĺĴĔńĬ ľŅĚĴňȮ0ȮĽň ħƟŅĬĭĬĽňĬŘņĨŅĸȮŒĬĕĦŃĪňŗ
ħƟŅĬĸƞŅĚĴňĽňĬŘņĨŅĸĪňŗŀƞŀĬĔĺƞŅȮĕĬħƟŅĬľĸńĚŏĮƦĬĽňŏĕƟĴȮĽƞĺĬħƟŅĬĪƟŀĚŏĮƦĬĽňŀƞŀĬȮŐĸŃĴňĕĬŐĕŖĚĪňŗľĸńĚȮ(stiff fur) (Bibi et al., 
2019) 
  1.1.3 ľĬŌľĶŇŗĚĬŅľŅĚĵŅĺ ľŅĚĵŅĺĔĺƞŅėĺŅĴĵŅĺľńĺŐĸŃĸņĨńĺĶĺĴĔńĬ ľŅĚĴňȮ0ȮĽňĝńħŏěĬȮħƟŅĬĭĬĽňħņȮ
ŒĬĕĦŃĪňŗħƟŅĬĸƞŅĚĴňĽňĕŅĺ ĲƤĬŐĪŃėŌƞĭĬĴňĽňĬŘņĨŅĸŏĕƟĴȮĲƤĬŐĪŃėŌƞĸƞŅĚĴňĽňĕŅĺ ěĴŌĔĽńŘĬěŉĚĪņŒľƟĽƞĺĬľĬƟŅĪŌƞ ĨňĬľĸńĚŒľĠƞŐĸŃ
ĴňĽňŏĪŅ &ĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅĔŅĶŏĔļĨĶ, 2544' 
  1.1.4 ľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬ ľŅĚĽńŘĬĔĺƞŅėĺŅĴĵŅĺľńĺŐĸŃĸņĨńĺĶĺĴĔńĬȮĽƞĺĬĸņĨńĺȮľŌȮŐĸŃĨňĬľĸńĚȮ
ĴňĕĬŅħŒľĠƞȮĕĬħƟŅĬľĸńĚŏĮƦĬĽňħņȮħƟŅĬĕƟŅĚŏĮƦĬĽňŏĪŅ ĽƞĺĬĕĬħƟŅĬĪƟŀĚŏĮƦĬĽňĕŅĺľĶŊŀŏĪŅ 
 
Table 2 The body length measurements (mean ± SD) of Mus spp. In this study 
 

No. Common 
name Scientific name N 

Weight ± SD 
(g) 

Body length (mm) 
HB ± SD Tail ± SD (Tail/HB)  E ± SD HF ± SD 

(min ů max) (min ů max) (min ů max) % (min ů max) (min ů max) 
1. Fawn-colored 

mouse 
Mus cervicolor 50 16.83 ± 4.09 81.47 ± 8.33 62.61 ± 6.63 76.85% 13.14 ± 1.22 15.63 ± 1.58 

    
(8.8 ů 30.1) (59 ů 100) (50 ů 84) 

 
(10 ů 15) (11 ů 19) 

2. CookŲs mouse Mus cookii 12 19.61 ± 8.76 82.81 ± 13.72 69.82 ± 4.83 84.31% 13.64 ± 1.86 16.64 ± 2.69     
(11.5 ů 31.5) (62 ů 105) (66 ů 84) 

 
(11 ů 16) (11 ů 20) 

3. Ryukyu mouse Mus caroli 42 12.24 ± 2.88 73.08 ± 7.34 78.54 ± 6.83 107.47% 12.67 ± 1.47 16.18 ± 1.76     
(7.6 ů 19) (58 ů 88) (65 ů 95) 

 
(8 ů 15) (11 ů 19) 

4. ShortridgeŲs 
shrewmouse 

Mus pahari 6 27 ± 4.31 114 ± 25.2 98.5 ± 0.71 86.40% 16.8 ± 1.1 20.8 ± 1.3 
    

(22 ů 31.5) (93 ů 150) (98-99) 
 

(16 ů 18) (20 ů 23)   
Total 110 

      

 
 1.2 ĔŅĶĺńħĸńĔļĦŃĔŃőľĸĔ  
  įĸĔŅĶĺńħĸńĔļĦŃĔŃőľĸĔȮěņĬĺĬȮ0/ ĸńĔļĦŃȮıĭĺƞŅȮľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮĴňėƞŅŏĜĸňŗĵĕŀĚĸńĔļĦŃ
ĔŃőľĸĔȮĪňŗĴňėƞŅĴŅĔĪňŗĽŋħȮěņĬĺĬȮ/3ȮĸńĔļĦŃȮ(GSL, ONL, CBL, ZB, IB, LR, BR, BB, BZP, LN, LD, PL, PPL, BBPM3 



8 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

ŐĸŃȮML) ĕĦŃŏħňĵĺĔńĬľĬŌľĶŇŗĚĬŅľŅĚľŅĚĵŅĺȮĴňėƞŅŏĜĸňŗĵĕŀĚĸńĔļĦŃĔŃőľĸĔȮĪňŗĴňėƞŅĬƟŀĵĪňŗĽŋħȮěņĬĺĬȮ/8ȮĸńĔļĦŃȮ
(GSL, ONL, IB, LR, BR, BB, HBC, BZP, LN, LD, LIF, PL, PPL, BBPM1, BBPM3, ALM1-M3, ML ŐĸŃ ALM1-M3)Ȯ
ŐĸŃŏĴŊŗŀĬņėƞŅĸńĔļĦŃĔŃőľĸĔĪŋĔĸńĔļĦŃĪňŗĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮœĮĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇőħĵĺŇīňȮANOVA ħƟĺĵőĮĶŐĔĶĴȮ
SPSS version 17.0ȮıĭĺƞŅȮėƞŅŏĜĸňŗĵĕŀĚĔŃőľĸĔĪŋĔĸńĔļĦŃŒĬŐĨƞĸŃĽĮƖĝňĽƢĬńŘĬȮœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ŏĴŊŗŀŐĵĔ
ŏĮĶňĵĭŏĪňĵĭĔńĬŒĬŐĨƞĸŃĸńĔļĦŃ ŏĝƞĬŏħňĵĺĔńĭįĸĔŅĶĺńħĕĬŅħĶŌĮĶƞŅĚĳŅĵĬŀĔ 
2. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚĝňĺőĴŏĸĔŋĸ 
 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴĕŀĚĽĔŋĸľĬŌľĶŇŗĚȮȮ/1. ĨńĺŀĵƞŅĚȮŏĮƦĬĨńĺŀĵƞŅĚľĬŌľĶŇŗĚĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅ
ėĶńŘĚĬňŘȮ//. ĨńĺŀĵƞŅĚȮŐĸŃĸņħńĭŏĭĽěŅĔģŅĬĕƟŀĴŌĸȮGenBank 20 ĨńĺŀĵƞŅĚȮĭĶŇŏĺĦĵňĬœĞőĨőėĶĴĭňȮ3..ȮėŌƞŏĭĽȮ
ŏĮĶňĵĭŏĪňĵĭĨņŐľĬƞĚĔńĭĸņħńĭŏĭĽĕŀĚľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬȮAccessions number; AY057811 M. cervicolor cytb 
gene, complete cdsȮĨĶĚĔńĭĨņŐľĬƞĚĪňŗ 450 ů 950Ȯbp ıĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĸņħńĭŏĭĽȮ57ȮĨņŐľĬƞĚȮŐĸŃĽŅĴŅĶĩ
ŐĭƞĚœħƟŏĮƦĬ 4/Ȯhaplotypes  
 įĸĔŅĶĽĶƟŅĚŐįĬĳŌĴŇėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴȮ1ȮĺŇīňȮœħƟŐĔƞȮNJ/MP/MLȮıĭĺƞŅȮĪńŘĚȮ3 ĺŇīňŒľƟįĸĔŅĶĺŇŏėĶŅŃľƢŒĬ
ĶŌĮŐĭĭŏħňĵĺĔńĬȮŐĸŃĽŅĴŅĶĩŐĭƞĚĔĸŋƞĴľĬŌľĶŇŗĚȮœħƟŏĮƦĬȮ1ȮĔĸŋƞĴŒľĠƞȮ(clades) ĮĶŃĔŀĭħƟĺĵ Clade A (ľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬ 
M. cervicolor, ľĬŌľĶŇŗĚŒľĠƞ M. cookii ŐĸŃľĬŌľĶŇŗĚĬŅľŅĚĵŅĺ M. caroli) Clade B (ľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬ M. 
pahari' ŐĸŃȮClade C (ľĬŌľĶŇŗĚĭƟŅĬ M. musculus, Macedonian mouse M. macedonicus ŐĸŃȮSteppe mouse 
M. spicilegus) (Figure 2) Clade A ĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ2 ĔĸŋƞĴĵƞŀĵȮ(sub clade) œħƟŐĔƞȮAI ŐĸŃȮAII ĞŉŗĚľĬŌľĶŇŗĚŒĬĔĸŋƞĴ
ĬňŘŏĮƦĬȮmonophyleticȮĪńŘĚȮ2 ĔĸŋƞĴĵƞŀĵȮĽŅĴŅĶĩŐĵĔŀŀĔŀŀĔěŅĔĔńĬŀĵƞŅĚĝńħŏěĬ œĴƞĴňĽĴŅĝŇĔĕŀĚľĬŌľĶŇŗĚŒĬĽĮƖĝňĽƢŀŊŗĬ
ŏĕƟŅĴŅĮŃĮĬŐĸŃȮinterior branch ĶŃľĺƞŅĚĽĮƖĝňĽƢŒľƟėƞŅįĸĔŅĶĪħĽŀĭȮbootstrap ĪňŗĴňėƞŅĽŌĚȮőħĵĔĸŋƞĴĵƞŀĵȮAI ĮĶŃĔŀĭ
œĮħƟĺĵĽĴŅĝŇĔȮ2 ĔĸŋƞĴȮėŊŀ AI/I; ĔĸŋƞĴľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬ ĴňěņĬĺĬĽĴŅĝŇĔĴŅĔĪňŗĽŋħȮ3.ȮĨńĺŀĵƞŅĚȮěŅĔŐĮĸĚĮĸŌĔĨŃœėĶƟ 
ě,ȮĔŅĠěĬĭŋĶňȮ&/3ȮĨńĺ'ȮĬŅĕƟŅĺȮě,ȮĬėĶĬŅĵĔȮŐĸŃȮŏıĝĶĭŌĶĦƢȮ&/ ŐĸŃȮ5ȮĨńĺ'ȮŐĮĸĚŀƟŀĵȮě,ȮĭŋĶňĶńĴĵƢ &6ȮĨńĺ'ȮŐĮĸĚĩńŗĺĸŇĽĚȮ
ě,ȮŏıĝĶĭŋĶňȮ&7ȮĨńĺ'ȮŐĮĸĚĩńŗĺŏľĸŊŀĚȮě,ȮĬėĶĽĺĶĶėƢȮ&/0ȮĨńĺ'ȮėŇħŏĮƦĬĶƟŀĵĸŃȮ26ȮĕŀĚĨńĺŀĵƞŅĚĪńŘĚľĴħȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ
05Ȯhaplotypes (Hap 1-27) ĴňėƞŅĶƟŀĵĸŃėĺŅĴŏľĴŊŀĬĕŀĚĸņħńĭŏĭĽȮ(nucleotide identity; NI)ȮŀĵŌƞĪňŗĶƟŀĵĸŃȮ74 ů 
77ȮŐĸŃĶŃĵŃľƞŅĚĪŅĚıńĬīŋĔĶĶĴȮ(genetic distance; GD) ŏĪƞŅĔńĭȮ.,..0ȮůȮ.,.2ȮŐĸŃȮAI/II; ĔĸŋƞĴȮľĬŌľĶŇŗĚŒľĠƞ Ĵň
ěņĬĺĬĽĴŅĝŇĔȮ12ȮĨńĺŀĵƞŅĚȮěŅĔĬŅĕƟŅĺȮě,ȮĬƞŅĬȮŐĸŃŏıĝĶĭŌĶĦƢȮ&0ȮŐĸŃȮ/ȮĨńĺ'ȮŐĸŃŐĮĸĚĴŃėŅŏħŏĴňĵȮě,ȮŏıĝĶĭŌĶĦƢȮ&7Ȯ
Ĩńĺ'ȮėŇħŏĮƦĬĶƟŀĵĸŃȮ11ȮĕŀĚĨńĺŀĵƞŅĚĪńŘĚľĴħȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ6Ȯhaplotypes (Hap 28 ů 33) ĴňėƞŅȮNI ŐĸŃȮGD ŀĵŌƞĪňŗ
ĶƟŀĵĸŃȮ76+77ȮŐĸŃŏĪƞŅĔńĭȮ.,..0ȮůȮ.,./ȮĨŅĴĸņħńĭȮĽƞĺĬĔĸŋƞĴĵƞŀĵȮAII ĬńŘĬȮĴňĽĴŅĝŇĔŏıňĵĚĽĮƖĝňĽƢŏħňĵĺȮėŊŀĔĸŋƞĴľĬŌľĶŇŗĚ
ĬŅľŅĚĵŅĺȮěņĬĺĬȮ20ȮĨńĺŀĵƞŅĚȮěŅĔĬŅĕƟŅĺȮě,ŏĝňĵĚĶŅĵ, ĬėĶĬŅĵĔ, ŏıĝĶĭŌĶĦƢȮŐĸŃĬėĶĶŅĝĽňĴŅȮ&2, 6, 2 ŐĸŃȮ/.ȮĨńĺȮ
ĨŅĴĸņħńĭ'ȮŐĮĸĚŀƟŀĵȮě,ȮĭŋĶňĶńĴĵƢȮ&3ȮĨńĺ' ŐĮĸĚĩńŗĺŏľĸŊŀĚȮě,ȮĬėĶĽĺĶĶėƢȮ&/1ȮĨńĺ'ȮŐĸŃŐĮĸĚĴŃėŅŏħŏĴňĵȮě,ȮŏıĝĶĭŌĶĦƢȮ
&0ȮĨńĺ'ȮėŇħŏĮƦĬ ĶƟŀĵĸŃȮ16ȮĕŀĚĨńĺŀĵƞŅĚĪńŘĚľĴħȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ00Ȯhaplotypes (Hap 12 ů 33)ȮĴňėƞŅȮNI ŐĸŃȮ
GDÿ ŀĵŌƞĪňŗĶƟŀĵĸŃȮ73+77ȮŐĸŃŏĪƞŅĔńĭȮ.,..0ȮůȮ.,.3ȮĨŅĴĸņħńĭȮĕĦŃĪňŗȮClade B ŏĮƦĬĔĸŋƞĴĕŀĚľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮĴň
ěņĬĺĬĽĴŅĝŇĔȮ4ȮĨńĺŀĵƞŅĚȮěŅĔŐĮĸĚĴŃėŅŏħŏĴňĵȮě,ȮŏĝňĵĚŒľĴƞȮĪńŘĚľĴħȮėŇħŏĮƦĬĶƟŀĵĸŃȮ3ȮĕŀĚĨńĺŀĵƞŅĚĪńŘĚľĴħȮĽŅĴŅĶĩ
ŐĭƞĚœħƟŏĮƦĬȮ4Ȯhaplotypes (Hap 34-4/)ȮĴňėƞŅȮNI ŐĸŃȮGDȮŀĵŌƞĪňŗĶƟŀĵĸŃȮ73 ů 77ȮŐĸŃŏĪƞŅĔńĭȮ.,..0ȮůȮ.,.6ȮĨŅĴĸņħńĭȮ
ĽƞĺĬȮClade C ĬńŘĬȮŏĮƦĬĔĸŋƞĴľĬŌľĶŇŗĚĭƟŅĬ Macedonian mouse ŐĸŃȮSteppe mouse ěŅĔģŅĬĕƟŀĴŌĸȮGenBank ĞŉŗĚ
ľĬŌľĶŇŗĚĪńŘĚȮ1ȮĔĸŋƞĴĬňŘœĴƞıĭŒĬĮĶŃŏĪĻœĪĵěŅĔĔŅĶĻŉĔļŅŒĬėĶńŘĚĬňŘȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĶŅĵĚŅĬĕŀĚĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅ
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ĔŅĶŏĔļĨĶȮ&0322'ȮŏĝƞĬŏħňĵĺĔńĭĚŅĬĺŇěńĵĕŀĚȮKrystufek and Vohralik (2016) ŐĸŃȮCoroiu et al. (2016'ȮĪňŗœħƟ
ĶŅĵĚŅĬœĺƟĺƞŅȮMacedonian mouseȮıĭœħƟŒĬĮĶŃŏĪĻĨŋĶĔňȮŀŇĶńĔȮŀŇľĶƞŅĬȮŐĸŃěŀĶƢŐħĬȮĽƞĺĬȮSteppe mouse ĬńŘĬȮıĭ
œħƟŒĬĪĺňĮĵŋőĶĮŐĩĭĮĶŃŏĪĻĵŌŏėĶĬȮőĶĴŅŏĬňĵȮŐĸŃŁńĚĔŅĶňȮŏĮƦĬĨƟĬ ĞŉŗĚĕńħŐĵƟĚĔńĭĚŅĬĺŇěńĵĕŀĚȮMusser and Carleton 
(2005) ĪňŗĶŅĵĚŅĬœĺƟĺƞŅĽŅĴŅĶĩıĭŐıĶƞĔĶŃěŅĵœħƟĨŅĴĪĺňĮĨƞŅĚ ŕ ĪńŗĺőĸĔȮ 
 ĔŅĶĺŇŏėĶŅŃľƢėƞŅėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴȮıĭĺƞŅľĬŌľĶŇŗĚĪńŘĚȮ4 ĽĮƖĝňĽƢȮĴňėƞŅėĺŅĴľĸŅĔľĸŅĵĕŀĚȮ
haplotypesȮŏĪƞŅĔńĭȮ1 ĪŋĔĽĮƖĝňĽƢȮŐĸŃĴňėƞŅėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴŀĵŌƞŒĬĝƞĺĚȮ0.007 ů 0.025 (Table 3)ȮŐĽħĚ
ŒľƟŏľŖĬĺƞŅľĬŌľĶŇŗĚĪńŘĚȮ4 ĽĮƖĝňĽƢȮĴňėƞŅėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĽŅĵŐĴƞĽŌĚȮĽŀħėĸƟŀĚĔńĭěņĬĺĬȮhaplotypes ŏĴŊŗŀ
ŏĮĶňĵĭŏĪňĵĭĔńĭěņĬĺĬĨńĺŀĵƞŅĚĪňŗıĭŒĬŐĨƞĸŃĽĮƖĝňĽƢȮőħĵŏĜıŅŃŒĬĔĸŋƞĴľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬȮĪňŗĴňěņĬĺĬĨńĺŀĵƞŅĚĬƟŀĵȮ(8 
ĨńĺŀĵƞŅĚ ŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘ 6 ĨńĺŀĵƞŅĚȮŐĸŃěŅĔģŅĬĕƟŀĴŌĸȮGenBank 2 ĨńĺŀĵƞŅĚ'ȮŐĨƞĽŅĴŅĶĩıĭœħƟȮ6 haplotypes  
 ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĺńĨŇĻŅĽĨĶƢĮĶŃĝŅĔĶŐĸŃĔŅĶĪħĽŀĭĽĴħŋĸĮĶŃĝŅĔĶ őħĵĔŅĶĪħĽŀĭĽĴħŋĸĮĶŃĝŅĔĶȮ4 ĺŇīňȮ
œħƟŐĔƞȮR_hgk_ŲqȮB*ȮDsŲqȮDq*ȮDsȮ_lbȮJgŲqȮD ŐĸŃ DsȮ_lbȮJgŲqȮF ħƟĺĵĔŅĶĪħĽŀĭĔŅĶŏĭňŗĵĚŏĭĬœĮěŅĔȮneutral 
populationȮıĭĺƞŅȮėƞŅȮR_hgk_ŲqȮBȮĴňėƞŅŏĭňŗĵĚŏĭĬœĮěŅĔȮneutral state őħĵĴňėƞŅĨŇħĸĭŒĬĔĸŋƞĴľĬŌľĶŇŗĚĪńŘĚȮ2ȮĽĮƖĝňĽƢȮ
ħńĚĬńŘĬěŉĚĴňėĺŅĴŏĮƦĬœĮœħƟĺƞŅĮĶŃĝŅĔĶľĬŌľĶŇŗĚĬńŘĬĴňěņĬĺĬĮĶŃĝŅĔĶŏıŇŗĴĕŉŘĬȮ(population expansion)ȮŀŅěŏĔŇħĔŅĶ
ĕĵŅĵĕĬŅħĮĶŃĝŅĔĶĴŅĔƞŀĬȮŀňĔĪńŘĚėƞŅȮDsŲqȮDq*ȮDsȮ_lbȮJgŲq D ŐĸŃ DsȮ_lbȮJgŲqȮFȮĴňėƞŅĨŇħĸĭĪŋĔıŅĶŅĴŇŏĨŀĶƢŒĬľĬŌľĶŇŗĚ
ĪńŘĚȮ2ȮĽĮƖĝňĽƢȮěŉĚŏĮƦĬĔŅĶĵŊĬĵńĬĺƞŅĮĶŃĝŅĔĶľĬŌľĶŇŗĚŏėĵĴňĔŅĶĕĵŅĵĕĬŅħĮĶŃĝŅĔĶĴŅĔƞŀĬȮ őħĵŏĜıŅŃŒĬľĬŌľĶŇŗĚĮƙŅŏĸŖĔ
ĕĬŏĽňŘĵĬĪňŗėƞŅȮTajima DȮĴňėƞŅŏĮƦĬĸĭĪňŗĴňėĺŅĴŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇěŅĔėƞŅĻŌĬĵƢȮĪňŗĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ93%Ȯ
(Table 3) ĞŉŗĚĽŀħėĸƟŀĚĔńĭěņĬĺĬȮhaplotypes ĪňŗıĭŐĸŃįĸĔŅĶĽĶƟŅĚŐįĬĳŌĴŇėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴȮĶĺĴĩŉĚįĸ
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴ ĞŉŗĚĭƞĚĝňŘĺƞŅľĬŌľĶŇŗĚĪńŘĚȮ2ȮĽĮƖĝňĽƢȮĪňŗĬņĴŅĻŉĔļŅŒĬėĶńŘĚĬňŘȮĬńŘĬĴňėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĪŅĚĽŅĵŐĴƞĪňŗĽŌĚȮħńĚĬńŘĬěŉĚĴňėĺŅĴŏĮƦĬœĮœħƟĺƞŅĔŅĶĕĵŅĵĕĬŅħĮĶŃĝŅĔĶľĬŌľĶŇŗĚŒĬĮĶŃŏĪĻœĪĵȮ
ĽƞĚįĸŒľƟŏĔŇħėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĽŅĵŐĴƞĪňŗĽŌĚĕŉŘĬȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĽĳŅıľĬŌľĶŇŗĚĪňŗĽŅĴŅĶĩıĭœħƟĪńŗĺœĮŒĬ
īĶĶĴĝŅĨŇȮŏĮƦĬįĸěŅĔĔŅĶĪňŗľĬŌŏĮƦĬĽńĨĺƢĪňŗĴňĔŅĶŏĶňĵĬĶŌƟŐĸŃĴňĔŅĶĮĶńĭĨńĺŒľƟĽŅĴŅĶĩŏĕƟŅĔńĭĮƤěěńĵĽĳŅıŐĺħĸƟŀĴĪňŗŀŅĻńĵœħƟȮ 
 
Table 3ȮSummary statistics of the genetic diversity indicies and neutrality test of Cytb sequence (3..Ȯbp) 

of Mus spp. in this study 
 

Populations  
(species) 

N 
Haplotypes 

(n) 
S Hd ± SD  Pi ± SD  TajimaŲs D  FuŲs Fs  Fu and Li űs D Fu and Li űs F  

Mus cervicolor 50 27 51 1 ± 0.01 0.015 ± 0.002 -1.622 -24.709 -1.214 -1.583 
Mus cookii 12 6 11 1 ± 0.096 0.007 ± 0.002 -1.445 -2.814 -1.481 -1.593 
Mus caroli 42 22 46 1 ± 0.014 0.025 ± 0.003 -0.424 -12.702 -0.319 -0.411 
Mus pahari 6 6 32 1 ± 0.096 0.022 ± 0.012 -1.488* -0.804 -1.458 -1.602 
ȮRemark: N = numbers of samples, S = number of polymorphic (segregation), Hd = haplotype diversity, Pi = nucleotide diversity, 

SD = standard deviation. (Estimates of TajimaŲs D, FuŲs Fs, Fu and Li űs D and Fu and Li űs F are follow by 95% confidence 
and statistical significance derived from 1000 coalescent simulation). 
* P < 0.05: significant 
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 ěŅĔĔŅĶĻŉĔļŅėĶńŘĚĬňŘıĭĺƞŅ ľĬŌľĶŇŗĚĮƙŅŏĸŖĔĕĬŏĽňŘĵĬĴňĪňŗŀĵŌƞŀŅĻńĵĪňŗėƞŀĬĕƟŅĚěņĔńħŐĸŃœĴƞŐıĶƞĔĶŃěŅĵœĮĨŅĴ
ĳŌĴŇĳŅėĨƞŅĚ ŕȮŒĬĮĶŃŏĪĻœĪĵȮőħĵĽŅĴŅĶĩıĭœħƟŏĜıŅŃŒĬŐĮĸĚĮĸŌĔĴŃėŅŏħŏĴňĵĪňŗȮě,ȮŏĝňĵĚŒľĴƞȮŏĪƞŅĬńŘĬȮĞŉŗĚŐĮĸĚĴň
ĸńĔļĦŃĩŌĔőŀĭĸƟŀĴĶŀĭħƟĺĵĮƙŅĭĬĳŌŏĕŅĨŅĴīĶĶĴĝŅĨŇȮĽŌĚěŅĔĶŃħńĭĬŘņĪŃŏĸĮŅĬĔĸŅĚȮ1,300 ŏĴĨĶȮŐĸŃĴňŀŅĔŅĻľĬŅĺ
ĪńŘĚĮƖȮĽƞĚįĸŒľƟĮĶŃĝŅĔĶľĬŌĔĸŋƞĴĬňŘĴňŐľĸƞĚŀŅľŅĶĨĸŀħĪńŘĚĮƖȮŀňĔĪńŘĚĽĳŅıĳŌĴŇĮĶŃŏĪĻĪňŗŏĮƦĬĳŌŏĕŅĽŌĚŀŅěŏĮƦĬĔņŐıĚĨŅĴ
īĶĶĴĝŅĨŇȮ(natural barrier) ěŉĚĪņŒľƟĮĶŃĝŅĔĶľĬŌĔĸŋƞĴĬňŘœĴƞĴňĔŅĶŀıĵıŏėĸŊŗŀĬĵƟŅĵœĮĵńĚŐľĸƞĚŀŊŗĬ ŏĝƞĬŏħňĵĺĔńĭľĬŌľĶŇŗĚ
ŒľĠƞĪňŗıĭŒĬĬŅĕƟŅĺȮŐĸŃŐĮĸĚĴŃėŅŏħŏĴňĵ ě,ȮĬƞŅĬȮŐĸŃŏıĝĶĭŌĶĦƢȮĞŉŗĚĪńŘĚȮ2 ıŊŘĬĪňŗħńĚĔĸƞŅĺĴňĸńĔļĦŃŏĮƦĬĪňŗĶŅĭĽŌĚĨŇħĔńĭ
ŐĬĺĮƙŅĽŌĚěŅĔĶŃħńĭĬŘņĪŃŏĸĮŅĬĔĸŅĚȮ700 ů 800 ŏĴĨĶȮĨƞŅĚĔńĭľĬŌľĶŇŗĚŀňĔȮ2ȮĽĮƖĝňĽƢȮ&ľĬŌľĶŇŗĚĬŅľŅĚĽńŘĬȮŐĸŃľĬŌľĶŇŗĚĬŅ
ľŅĚĵŅĺ'ȮĪňŗĽŅĴŅĶĩıĭœħƟŒĬıŊŘĬĪňŗŏĔļĨĶĨŅĴĳŌĴŇĳŅėĨƞŅĚ ŕȮĵĔŏĺƟĬĪŅĚĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵȮĞŉŗĚŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘœħƟ
ĪņĔŅĶĽņĶĺěŒĬĬŅĕƟŅĺŐĸŃĮŅĸƢĴĬŘņĴńĬĪňŗ ě,ȮĽĚĕĸŅȮıńĪĸŋĚȮŐĸŃĝŋĴıĶȮŐĨƞœĴƞıĭľĬŌľĶŇŗĚŒĬıŊŘĬĪňŗħńĚĔĸƞŅĺȮŐĽħĚŒľƟŏľŖĬĺƞŅ
ĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻŐĸŃėĺŅĴĽŌĚěŅĔĶŃħńĭĬŘņĪŃŏĸĬńŘĬȮŏĮƦĬĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶıĭĝĬŇħĕŀĚľĬŌĨŅĴīĶĶĴĝŅĨŇ 
 ħńĚĬńŘĬįĸĪňŗœħƟěŅĔĔŅĶĻŉĔļŅŒĬėĶńŘĚĬňŘĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬĕƟŀĴŌĸıŊŘĬģŅĬĽņľĶńĭĔŅĶĺŅĚŐįĬĮƚŀĚĔńĬĔņěńħľĬŌľĶŇŗĚ
ĻńĨĶŌıŊĝ őħĵėņĬŉĚĩŉĚėĺŅĴŐĨĔĨƞŅĚŒĬĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻŒĬŐĨƞĸŃıŊŘĬĪňŗœħƟȮ2 ĔĶĦňȮœħƟŐĔƞȮĔĶĦňŒĬıŊŘĬĪňŗĪņĔŅĶŏĔļĨĶ
ĭĶŇŏĺĦıŊŘĬĶŅĭȮŒĬĶŃĵŃŏĨĶňĵĴŐĮĸĚėĺĶĔņěńħľĬŌĪňŗĴňŒĬıŊŘĬĪňŗħƟĺĵĔŅĶŒĝƟĽŅĶŏėĴňĔņěńħľĬŌĝĬŇħŀŀĔķĪīŇśŏĶŖĺȮ(acute 
poisoned rodenticides) ľĸńĚěŅĔĬńŘĬŒĝƟĺŇīňĔŅĶĮƚŀĚĔńĬĔņěńħľĬŌőħĵĺŇīňįĽĴįĽŅĬŏıŊŗŀėĺĭėŋĴĮĶŃĝŅĔĶľĬŌŒľƟŀĵŌƞŒĬ
ĶŃħńĭĨŗņŏĽĴŀȮĕĦŃŏħňĵĺĔńĬľŅĔŏĮƦĬıŊŘĬĪňŗĪņĔŅĶŏĔļĨĶĭĬĳŌŏĕŅľĶŊŀĪňŗĶŅĭĽŌĚĪňŗĨŇħĔńĭıŊŘĬĪňŗĮƙŅȮėĺĶĪņŐĬĺĮƚŀĚĔńĬľĶŊŀ
ĔŅĶŒĝƟĔńĭħńĔĸƟŀĴĶńŘĺĶƞĺĴĔńĭĔĶĚħńĔľĬŌȮ(trap barrier system, TBS)ȮŐĸŃĔŅĶĨńħĔŇŗĚœĴƟėĺĭėŌƞĔńĭĔŅĶĨńħľĠƟŅĶŀĭŐĮĸĚ
ĶŃľĺƞŅĚıŊŘĬĪňŗŐĮĸĚĪňŗĨŇħĔńĭĮƙŅŒľƟőĸƞĚȮŏıŊŗŀŏĮƦĬĔŅĶĸħĔŅĶŏėĸŊŗŀĬĵƟŅĵĮĶŃĝŅĔĶľĬŌěŅĔĮƙŅŏĕƟŅĴŅĽŌƞŐĮĸĚȮĶƞĺĴĔńĭĔŅĶ
ĮƚŀĚĔńĬĔņěńħľĬŌőħĵĺŇīňįĽĴįĽŅĬȮĪņŒľƟĔŅĶĮƚŀĚĔńĬĔņěńħľĬŌĬńŘĬŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮ 
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Figure 2 Phylogenetic tree of cytb sequences (500 bp) of Mus spp. And depicting the genetic relatedness 

of the Mus species. Bootstrap support 1,000 replicated are given below the branches and 
reconstructed following 3 different methods neighbor-joining/maximum parsimony/maximum 
likelihood respectively. The tree has been rooted using Rattus spp.   
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ĽĶŋĮįĸĔŅĶĪħĸŀĚŐĸŃėņŐĬŃĬņ 
 ľĬŌľĶŇŗĚĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮěņĬĺĬȮ//. ĨńĺŀĵƞŅĚȮěŅĔıŊŘĬŏĔļĨĶȮ11 ŐľĸƞĚȮ(10 ěńĚľĺńħ' 4 ĳŌĴŇĳŅėĕŀĚ
ĮĶŃŏĪĻœĪĵ įĸĔŅĶěņŐĬĔĝĬŇħĪŅĚĽńĦģŅĬĺŇĪĵŅȮőħĵĔŅĶĺńħĸńĔļĦŃĕĬŅħĶŌĮĶƞŅĚĳŅĵĬŀĔȮŐĸŃĔŅĶĺńħĸńĔļĦŃ
ĔŃőľĸĔȮĶƞĺĴĔńĭĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴĕŀĚĸņħńĭŏĭĽĭĶŇŏĺĦĵňĬœĞőĨőėĶĴȮĭňȮėĺŅĴĵŅĺȮ500 ėŌƞŏĭĽȮĽŅĴŅĶĩ
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Screening of Cyanobacteria Genus Leptolyngbya for Controlling Snail pest, 
 Succinea sp. andȮProsopeas walkeri in Thailand 
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Abstract 

 This research study surveyed and selected highly efficient cyanobacteria in the genus 
Leptolyngbya in order to control and eradicate two agricultural snail - pest species. A contact method 
was used to identify highly efficient cyanobacteria. The experiment was conducted on amber snail, 
Succinea sp. and Prosopeas walkeri, to investigate the potentiality of 42 cyanobacteria isolates. The 
results revealed that twelve isolates selected from 42 competitors were able to control the amber 
snail significantly. One of those 12 isolates, PWSK01, was able to achieve a mortality rate of Prosopeas 
walkeri higher than the control group. The cyanobacteria isolate PWSK01 was identified using 16s 
rDNA as Leptolyngbya sp. CENA129 (ACCESSION NUMBER: KP835533.1, showing 98.80 percent identity). 
 
Keywords 8ȮIsolation, Potential, Leptolyngbya, Snail pest, Molluscicide 
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ĮĢŇĺńĨŇŀŋĨĽŅľĔĶĶĴĞŉŗĚŏĮƦĬĝƞĺĚŏĺĸŅĪňŗĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢħƟŅĬŏėĴňŀĵƞŅĚĔƟŅĺĔĶŃőħħȮĬńŗĬėŊŀĔŅĶŒĝƟ
ĽŅĶŏėĴňĪňŗĴňķĪīŇśĶŋĬŐĶĚĔņěńħĻńĨĶŌıŊĝȮĞŉŗĚĝƞĺĚŏĺĸŅŒĬŀħňĨĽŅĶĔņěńħĻńĨĶŌıŊĝŏĮƦĬĽŇŗĚĪňŗĨŀĭőěĪĵƢĽńĚėĴőĸĔȮŏĬŊŗŀĚěŅĔĽŅĴŅĶĩ
ľĵŋħĵńŘĚĺĚěĶĔŅĶĕŅħŐėĸĬŀŅľŅĶĪňŗŏĔŇħĕŉŘĬĭƞŀĵėĶńŘĚŒĬľĬƟŅĮĶŃĺńĨŇĻŅĽĨĶƢĕŀĚĴĬŋļĵƢȮĔŅĶŒĝƟĽŅĶŏėĴňĔņěńħĻńĨĶŌıŊĝ
ĮĶŃĽĭįĸĽņŏĶŖěŀĵƞŅĚĴŅĔŐĸŃĽŅĴŅĶĩŏıŇŗĴįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶĨƞŀıŊŘĬĪňŗœħƟŀĵƞŅĚĴňĬńĵĽņėńĠȮŐĨƞŏĴŊŗŀĔŅĸŏĺĸŅħņŏĬŇĬ
ĴŅĩŉĚėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ21 ĽńĚėĴőĸĔŏĶŇŗĴĴňĔŅĶĨŊŗĬĨńĺĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚŀŅľŅĶȮĽƞĚįĸŒľƟįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶĴŌĸėƞŅĽŌĚőħĵŏĜıŅŃĽŇĬėƟŅŏĔļĨĶĶŃħńĭĽƞĚŀŀĔĬńŘĬĴŇœħƟĩŌĔěņĔńħŐėƞĶĽĝŅĨŇȮĮĶŇĴŅĦȮŐĸŃėĺŅĴĽĺĵĚŅĴĕŀĚ
įĸįĸŇĨŏĮƦĬĭĶĶĪńħģŅĬŏĪƞŅĬńŘĬȮŐĨƞěņŏĮƦĬĨƟŀĚĴňŏĔĦĤƢĪŅĚħƟŅĬėĺŅĴĮĸŀħĳńĵŏıŇŗĴĕŉŘĬȮĕĦŃŏħňĵĺĔńĬĴňĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅŐĬĺĪŅĚĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝħƟĺĵĝňĺĺŇīňĞŉŗĚŏĮƦĬĔŅĶŒĝƟĽŇŗĚĴňĝňĺŇĨľĶŊŀįĸįĸŇĨěŅĔĽŇŗĚĴňĝňĺŇĨĴŅŒĝƟŒĬĔŅĶėĺĭėŋĴȮ
ĮƚŀĚĔńĬȮŐĸŃĔņěńħľŀĵĻńĨĶŌıŊĝĪŅĚĔŅĶŏĔļĨĶȮĨńĺŀĵƞŅĚŏĝƞĬȮĔŅĶŒĝƟĔŅĔĕŀĚŏĴĸŖħĝŅĬŘņĴńĬȮCamellia oleifera 
&ĮĶŅĽŅĪĪŀĚŐĸŃėĦŃ*Ȯ2560'ȮŏĝŊŘŀĶŅĽĔŋĸȮAspergillus (ŀĳŇĬńĬĪƢŐĸŃėĦŃ, 2560) ŐĭėĪňŏĶňĵĽĔŋĸȮStreptomycesȮ
(ŀĳŇĬńĬĪƢŐĸŃėĦŃ,Ȯ2562) ľŀĵĬŘņĨńĺľŘņĝĬŇħȮAnentome helena (ĦńģģŇĠŅŐĸŃėĦŃ, 2560)ȮŀĵƞŅĚœĶĔŖĨŅĴĴňĽŇŗĚĴňĝňĺŇĨ
ŀňĔľĬŉŗĚĔĸŋƞĴĪňŗĴňĚŅĬĺŇěńĵĶŅĵĚŅĬěŅĔĨƞŅĚĮĶŃŏĪĻĺƞŅĽŅĴŅĶĩĽĶƟŅĚĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĮƚŀĚĔńĬŐĸŃ
ĔņěńħľŀĵİŅŏħňĵĺĞŉŗĚľĸŅĵĝĬŇħŏĮƦĬĻńĨĶŌĪňŗĽņėńĠĪŅĚĔŅĶŏĔļĨĶȮĬńŗĬėŊŀĽŇŗĚĴňĝňĺŇĨĔĸŋƞĴĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬľĶŊŀȮ
Cyanobacteria 
 ĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬŏĮƦĬĽŇŗĚĴňĝňĺŇĨĪňŗĩŊŀĔņŏĬŇħĴŅĨńŘĚŐĨƞŒĬĵŋėħŉĔħņĭĶĶıƢȮĴňĽƞĺĬĽņėńĠŒĬĔŅĶĽĶƟŅĚĝńŘĬ
ĭĶĶĵŅĔŅĻĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶŀĵŌƞŀŅĻńĵĕŀĚĽŇŗĚĴňĝňĺŇĨĭĬőĸĔȮŏĮƦĬľĬŉŗĚŒĬĽŇŗĚĴňĝňĺŇĨĪňŗŏĮƦĬįŌƟįĸŇĨľĸńĔĕŀĚĶŃĭĭĬŇŏĺĻȮĴňėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĽŌĚȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬĬńĔĮĶńĭĨńĺĝńŘĬĵŀħȮĪņŒľƟĽŅĴŅĶĩıĭĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬœħƟŏĔŊŀĭĪŋĔ
ĽĩŅĬĪňŗĭĬőĸĔȮľĬŉŗĚŒĬĵŋĪīĺŇīňĪňŗĽŅľĶƞŅĵħńĚĔĸƞŅĺŒĝƟŒĬĔŅĶĮĶńĭĨńĺėŊŀȮĔŅĶĽĶƟŅĚĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇȮőħĵĽĶƟŅĚĕŉŘĬĴŅ
ŏıŊŗŀĮƚŀĚĔńĬĨńĺȮŏıŊŗŀŐĔƞĚŐĵƞĚŐĕƞĚĕńĬĔńĭěŋĸĝňıĝĬŇħŀŊŗĬȮľĶŊŀŏıŊŗŀĮĶńĭĨńĺŒľƟŀĵŌƞĶŀħĵŅĴĪňŗĽĳŅĺŃŐĺħĸƟŀĴœĴƞŏŀŊŘŀŀņĬĺĵ
ĨƞŀĔŅĶĴňĝňĺŇĨȮĪņŒľƟĬńĔĺŇĪĵŅĻŅĽĨĶƢŏĸŖĚŏľŖĬėĺŅĴĽŅĴŅĶĩħńĚĔĸƞŅĺěŉĚœħƟĪņĔŅĶĽĔńħĽŅĶĴŅŒĝƟĮĶŃőĵĝĬƢȮŒĬĭĶĶħŅ
ĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬĴŅĔĔĺƞŅȮ6,000 ĝĬŇħ ĵńĚĴňĽŅľĶƞŅĵŀňĔĔĸŋƞĴľĬŉŗĚĪňŗıĭĺƞŅĴňĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĽŅĶĪňŗŀŀĔķĪīŇś
ĪŅĚĝňĺĳŅıĪňŗľĸŅĔľĸŅĵŐĸŃĴňŐĬĺőĬƟĴĬņĴŅŒĝƟĔņěńħĽŇŗĚĴňĝňĺŇĨŒĬĔĸŋƞĴľŀĵİŅŏħňĵĺȮ&Gastropod'ȮœħƟ ĬńŗĬĔŖėŊŀȮĽŅľĶƞŅĵ
ĽĔŋĸȮLeptolyngbyaȮĞŉŗĚŀĵŌƞŒĬĺĚĻƢȮLeptolyngbyaceaeȮŏĬŊŗŀĚěŅĔĴňĚŅĬĺŇěńĵĪňŗĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĽĶƟŅĚ
ĽŅĶŀŀĔķĪīŇśĺƞŅĴňėŋĦĽĴĭńĨŇĪňŗľĸŅĔľĸŅĵȮĚŅĬĺŇěńĵĕŀĚȮChoi et al. (2012)ȮĶŅĵĚŅĬĺƞŅıĭĔŅĶĽĶƟŅĚĽŅĶŒĬĔĸŋƞĴȮ
Lactones ĕŀĚĽŅľĶƞŅĵĝĬŇħȮLeptolyngbya crossbyana ĞŉŗĚĴňķĪīŇśŒĬĔŅĶĵńĚĵńŘĚĔĶŃĭĺĬĔŅĶȮQuorum-sensing 
ĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĽŊŗŀĽŅĶĔńĬĶŃľĺƞŅĚŏĞĸĸƢŐĭėĪňŏĶňĵĪňŗŀĵŌƞĳŅĵŒĬőėőĸĬňŏħňĵĺĔńĬŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĽŇŗĚŐĺħĸƟŀĴȮľĶŊŀėĺĭėŋĴ
ĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬľĸŅĵĝĬŇħĶĺĴĩŉĚĵňĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮƤěěńĵŒĬĔŅĶĔƞŀőĶėȮěŅĔĔŅĶĻŉĔļŅĕŀĚ Costa et al. (2014) 
ĶŅĵĚŅĬĺƞŅĽŅľĶƞŅĵĪŃŏĸĽĔŋĸȮSynechocystisȮŐĸŃȮLeptolyngbyaȮĽŅĴŅĶĩĽĶƟŅĚĽŅĶĪňŗĴňķĪīŇśŒĬĔŅĶĪņĸŅĵŏĞĸĸƢĴŃŏĶŖĚ
ĨńĭĝĬŇħȮhepatocellular carcinoma HepG2ȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĶŅĵĚŅĬĕŀĚȮBoltovskoy et al. &2013'ȮĔĸƞŅĺĺƞŅ
ıĭĔŅĶĽĶƟŅĚĽŅĶȮMicrocystinsȮĴňėŋĦĽĴĭńĨŇŒĬĔŅĶĸħĔŅĶŐıĶƞıńĬīŋƢœĴƞŒľƟĴňĴŅĔŏĔŇĬœĮȮ&blooming' ĕŀĚľŀĵĽŀĚİŅȮ
Limnoperna fortuneiȮŒĬĶŃĭĭĬŇŏĺĻĪňŗĔņĸńĚĩŌĔľŀĵĝĬŇħĬňŘĶŋĔĶŅĬ ĔŅĶĻŉĔļŅĕƟŅĚĨƟĬŐĽħĚŒľƟŏľŖĬĺƞŅĽŅľĶƞŅĵĽĔŋĸħńĚĔĸƞŅĺ
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ĴňķĪīŇśĪŅĚĝňĺĳŅıĪňŗľĸŅĔľĸŅĵŐĸŃĴňėĺŅĴĬƞŅĽĬŒěŒĬĔŅĶĻŉĔļŅŏıŇŗĴŏĨŇĴȮőħĵŏĜıŅŃŒĬŐĚƞĕŀĚĔŅĶĬņĴŅŒĝƟŒĬĔŅĶĮƚŀĚĔńĬ
ŐĸŃĔņěńħĽŇŗĚĴňĝňĺŇĨĔĸŋƞĴľŀĵİŅŏħňĵĺĻńĨĶŌıŊĝȮĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚĽŅľĶƞŅĵħņŏĬŇĬĔŅĶĪħĽŀĭĔńĭľŀĵĻńĨĶŌıŊĝĽŀĚĝĬŇħȮ
œħƟŐĔƞȮľŀĵĞńėĞŇŏĬňĵȮ&amber snail) Succinea sp. ŐĸŃľŀĵŏěħňĵƢŒľĠƞȮProsopea walkeri (Benson) ĞŉŗĚŏĮƦĬľŀĵ
ĻńĨĶŌıŊĝĪňŗĽņėńĠĪŅĚĔŅĶŏĔļĨĶĕŀĚœĪĵȮ(Plant Protection Research and Development Office, 2016)ȮħńĚĬńŘĬȮ
ĚŅĬĺŇěńĵĬňŘěŉĚĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĽņĶĺěŐĸŃėńħŏĸŊŀĔĝĬŇħĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬŒĬĽĔŋĸȮLeptolyngbya ĪňŗĴň
ĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝȮŏıŊŗŀĪňŗěŃĬņĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬĽĔŋĸħńĚĔĸƞŅĺĪňŗĴňŐĬĺőĬƟĴĴňĻńĔĵĳŅıĽŌĚœĮıńĥĬŅ
ŐĸŃĩƞŅĵĪŀħŒľƟŏĔļĨĶĔĶĬņœĮŒĝƟŒĬĔŅĶĮƚŀĚĔńĬŐĸŃĔņěńħľŀĵĻńĨĶŌıŊĝĨƞŀœĮ 

 
ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 

 ŏĔŖĭĨńĺŀĵƞŅĚĽŅľĶƞŅĵěŅĔīĶĶĴĝŅĨŇŐĸŃŏĨĶňĵĴĨńĺŀĵƞŅĚĔƞŀĬĔŅĶėńħŐĵĔĽŅľĶƞŅĵŒľƟœħƟœŀőĞŏĸĨŏħňŗĵĺŒĝƟȮ
Plankton net ĕĬŅħȮ0/ȮœĴėĶŀĬȮŏıŊŗŀĔĶŀĚŐľĸƞĚĬŘņěŅĔīĶĶĴĝŅĨŇĪńŘĚľĴħȮ7 ĽĩŅĬĪňŗȮ6 ěńĚľĺńħ œħƟŐĔƞȮėĸŀĚĽƞĚĬŘņȮ
ŀņŏĳŀıĶľĴĭŋĶňȮěńĚľĺńħĽŇĚľƢĭŋĶňȮ&CPSB' ŀƞŅĚŏĔŖĭĬŘņľƟĺĵĽƟĴȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĸıĭŋĶňȮ&HMLB' ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ
ŏĕĨěĨŋěńĔĶȮĔĶŋĚŏĪıĴľŅĬėĶ (KUBK) ĽĺĬĔĸƟĺĵœĴƟȮŀņŏĳŀıĬĴĪĺĬȮěńĚľĺńħĔŅĠěĬĭŋĶň (OTCK) ŀƞŅĚŏĔŖĭĬŘņıĶŃĮĶĚȮ
ŀņŏĳŀĺńĥĬŅĬėĶȮěńĚľĺńħĽĶŃŐĔƟĺ (PWSK) ŀƞŅĚŏĔŖĭĬŘņĞńĭŏľĸŖĔȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĸıĭŋĶň (SMLB) ŐľĸƞĚĬŘņĭĶŇŏĺĦ
ĻŅĸľĸńĔŏĴŊŀĚȮŀņŏĳŀŏĴŊŀĚȮěńĚľĺńħĽŋıĶĶĦĭŋĶňȮ&SMSP'ȮěĬœħƟŀńĨĶŅĽƞĺĬĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬĨƞŀĬŘņĮĶŇĴŅĦĴŅĔ
ĪňŗĽŋħŏıŊŗŀĬņœĮėńħŐĵĔĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢľńĺĔĸńĭȮ(Inverted microscope)ȮŏıŇŗĴĮĶŇĴŅĦĽŅľĶƞŅĵěŅĔŐľĸƞĚĬŘņ
īĶĶĴĝŅĨŇĳŅĵŒĨƟľĸŀħœĲĪňŗĴňėƞŅėĺŅĴĽĺƞŅĚĮĶŃĴŅĦȮ1,0..+/*3.. lux (Jaki et al., 1999) ĨńŘĚŏĺĸŅŏĮƕħĮƕħľĸŀħœĲ
ĮĶŃĴŅĦȮ/0ȮĝńŗĺőĴĚĨƞŀĺńĬ 
 ěŅĔĬńŘĬėńħŐĵĔĽŅľĶƞŅĵŏıŊŗŀŒľƟœħƟĽŅľĶƞŅĵœŀőĞŏĸĨŏħňŗĵĺȮ&Single-Cell Isolation by Micropipette'ȮőħĵŒĝƟ
œĮŏĮĨŐĔƟĺĮĸŅĵŐľĸĴŏĸŖĔ (pipette) ħŌħőėőĸĬňĽŅľĶƞŅĵĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĨŅĴĺŇīňĔŅĶĕŀĚȮAndersenȮ&2005'Ȯ
ŏĶŇŗĴěŅĔĬņœĮŏĮĨŐĔƟĺĮĸŅĵŏĶňĵĺŏĸŖĔĪņĔŅĶĸĬœĲĭĶŇŏĺĦĮĸŅĵĮŅĔȮŒĝƟėňĴȮ&forceps'ȮħŉĚĪňŗĮĸŅĵĮŅĔŒľƟĵŊħĵŅĺ
ŏıŊŗŀĪňŗěŃŒľƟĴňŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĪňŗŏĸŖĔĪňŗĽŋħŏĪƞŅĪňŗěŃŏĮƦĬœĮœħƟȮĪņĔŅĶľńĔĮĸŅĵĮŅĔĽƞĺĬĪňŗŏĸŖĔĪňŗĽŋħŒľƟŐĨĔŀŀĔȮěŃœħƟœĮŏĮĨŐĔƟĺ
ĮĸŅĵŐľĸĴŏĸŖĔĪňŗıĶƟŀĴŒĝƟĚŅĬȮĬņœĮŏĮĨœĮŒĝƟħŌħőėőĸĬňĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬ ĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮŏĴŊŗŀ
œħƟőėőĸĬňĪňŗĴňĸńĔļĦŃŏĮƦĬŏĽƟĬŏħňŗĵĺȮŕȮĕŀĚĽŅľĶƞŅĵŐĸƟĺĪņĔŅĶĵƟŅĵőėőĸĬňĽŅľĶƞŅĵœĮŏıŅŃŏĸňŘĵĚŒĬŀŅľŅĶȮBG-11 ŐĭĭŏľĸĺĪňŗ
ĭĶĶěŋŒĬȮ74+well plateȮŐĭĭĮĸŀħŏĝŊŘŀȮĭƞĴőėőĸĬňĽŅľĶƞŅĵŏĮƦĬŏĺĸŅȮ5ȮůȮ/2ȮĺńĬȮĽŅĴŅĶĩĽńĚŏĔĨőėőĸĬňĽňŏĕňĵĺěŅĔľĸŋĴȮ
74+well plateȮœħƟħƟĺĵĨŅŏĮĸƞŅŒĬĔĶĦňĪňŗĽŅľĶƞŅĵĴňĝňĺŇĨĶŀħěĬŏěĶŇĠœħƟŒĬŀŅľŅĶȮBG11ȮĪņĔŅĶĵƟŅĵőėőĸĬňĕŀĚĽŅľĶƞŅĵ
œĮĵńĚĳŅĝĬŃŒľĴƞĮĸŀħŏĝŊŘŀĪňŗĴňĕĬŅħŒľĠƞĕŉŘĬȮħņŏĬŇĬĔŅĶĭƞĴőėőĸĬňĽŅľĶƞŅĵ ěĬĔĶŃĪńŗĚŏěĶŇĠĩŉĚĶŃĵŃȮSecondary phase 
ĨŀĬĨƟĬĞŉŗĚŏĮƦĬĶŃĵŃĪňŗĴňĔŅĶĽĶƟŅĚĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇĴŅĔĪňŗĽŋħȮ&ĮĶŃĴŅĦȮ1.ȮůȮ23ȮĺńĬ'ȮěŅĔĬńŘĬĬņĽŅĶŏĴĨŅőĭœĸĨƢ
ĪŋĨŇĵĳŌĴŇĳŅĵŒĬŏĞĸĸƢĽŅľĶƞŅĵĴŅŒĝƟĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝȮŏĶŇŗĴěŅĔŒĝƟėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ (ultrasonic 
wave) ěŅĔŏėĶŊŗŀĚŐĵĔŏĞĸĸƢŐĸŃĽŅĶĝňĺĳŅıħƟĺĵėĸŊŗĬŀńĸĨĶŅőĞĬŇėȮ(Ultrasonic cell disruptor) BIOBASE; UCD-650 
ŏıŊŗŀĪņŒľƟįĬńĚŏĞĸĸƢĽŅľĶƞŅĵŐĨĔŀŀĔȮŒĝƟĽŅĶĸŃĸŅĵŏĴĪŅĬŀĸĨƞŀĬŘņĔĸńŗĬĪňŗŀńĨĶŅĽƞĺĬȮ7:3 &Jaki et al., 1999'ȮŒĬĔŅĶľĴńĔ 
(maceration) őėőĸĬňĕŀĚĽŅľĶƞŅĵĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶĪņŒľƟŏĞĸĸƢŐĨĔȮħņŏĬŇĬĔŅĶĭƞĴŏĮƦĬŏĺĸŅȮ02ȮůȮ26ȮĝńŗĺőĴĚĪňŗ
ŀŋĦľĳŌĴŇľƟŀĚŒĬĪňŗœĴƞĴňŐĽĚ ěŅĔĬńŘĬĬņœĮĮƤƧĬŏľĺňŗĵĚĽŅĶĸŃĸŅĵőħĵŒĝƟŏėĶŊŗŀĚĮƤƧĬŏľĺňŗĵĚėĺŅĴŏĶŖĺĽŌĚ (centrifuge) 



18 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

ĪňŗėĺŅĴŏĶŖĺĶŀĭȮ3... rpm ŏĮƦĬŏĺĸŅȮ3ȮĬŅĪňȮĬņĽŅĶĸŃĸŅĵĽƞĺĬŒĽ (supernatant) ĕŀĚĽŅľĶƞŅĵŐĨƞĸŃœŀőĞŏĸĨŏĔŖĭœĺƟ
ŒĬĕĺħĽňĝŅĪňŗŀŋĦľĳŌĴŇȮ-20 ŀĚĻŅŏĞĸŏĞňĵĽ 
 ĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬőħĵŒĝƟĔĶŃĭĺĬĔŅĶȮContact Method 
ľĶŊŀĔŅĶŏėĸŊŀĭĽŅĶĸŃĸŅĵĽŅľĶƞŅĵĔńĭĳŅĝĬŃĨŅĴĺŇīňĔŅĶĕŀĚĽŋĬňĶńĨĬƢŐĸŃėĦŃȮ(2557) őħĵŒĝƟěŅĬŏıŅŃŏĝŊŘŀŐĔƟĺ (petri 
dish) ĕĬŅħȮ4.ȮĴŇĸĸŇŏĴĨĶȮxȮĽŌĚȮ/3ȮĴŇĸĸŇŏĴĨĶȮŏĮƦĬĳŅĝĬŃĪħĽŀĭȮħņŏĬŇĬĔŅĶŏėĸŊŀĭĽŅĶĸŃĸŅĵěŅĔœŀőĞŏĸĨĕŀĚ
ĽŅľĶƞŅĵĭĬįŇĺħƟŅĬŒĬěŅĬŏıŅŃŏĝŊŘŀőħĵėņĬĺĬĬŘņľĬńĔĕŀĚĽŅľĶƞŅĵŐľƟĚŏĪƞŅĔńĭȮ//7ȮœĴőėĶĔĶńĴĨƞŀĨŅĶŅĚŏĞĬĨŇŏĴĨĶȮĭƞĴ
ŒĬĪňŗœĶƟŐĽĚŏĮƦĬŏĺĸŅȮ0Ȯ+Ȯ1ȮĝńŗĺőĴĚȮľĶŊŀěĬĔĺƞŅŏĴĪŅĬŀĸĞŉŗĚŏĮƦĬıŇļĨƞŀľŀĵĻńĨĶŌıŊĝĶŃŏľĵœĮěĬľĴħȮěŃœħƟĳŅĝĬŃĪňŗ
ıĶƟŀĴĬņœĮŒĝƟĪħĽŀĭĻńĔĵĳŅıĔńĭľŀĵĻńĨĶŌıŊĝȮőħĵĮĸƞŀĵľŀĵĻńĨĶŌıŊĝĸĚœĮŒĬĳŅĝĬŃħńĚĔĸƞŅĺĳŅĵŒĨƟĽĳŅĺŃœĶƟŐĽĚȮ
ĭńĬĪŉĔŀńĨĶŅĔŅĶĨŅĵĕŀĚľŀĵĻńĨĶŌıŊĝĪňŗȮ24, 48 ŐĸŃȮ72 ĝńŗĺőĴĚȮőħĵĪŋĔȮŕȮ24ȮĝńŗĺőĴĚĪņĔŅĶľĵħĬŘņŏĮĸƞŅȮ1Ȯ-Ȯ2 ľĵħȮĸĚœĮ
ŒĬĳŅĝĬŃŏıŊŗŀĮƚŀĚĔńĬœĴƞŒľƟľŀĵĻńĨĶŌıŊĝĨŅĵěŅĔĕŅħĬŘņȮĪħĽŀĭĽŅľĶƞŅĵŐĨƞĸŃœŀőĞŏĸĨĔńĭľŀĵĻńĨĶŌıŊĝĽŀĚĝĬŇħȮőħĵŏĶŇŗĴěŅĔ
ľŀĵĞńėĞŇŏĬňĵȮSuccinea sp.ȮŐĸŃľŀĵŏěħňĵƢŒľĠƞȮProsopea walkeri ĨŅĴĸņħńĭȮĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCRD 1ȮĞŘņȮ
ĞŘņĸŃȮ5 ĨńĺȮĨƞŀĔŅĶĪħĽŀĭĽŅľĶƞŅĵȮ1 œŀőĞŏĸĨȮŒĬĔŅĶĪħĽŀĭĔńĭľŀĵĞńėĞŇŏĬňĵ ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮCRD 6 ĞŘņȮ
ĞŘņĸŃȮ5 ĨńĺȮĨƞŀĔŅĶĪħĽŀĭĽŅľĶƞŅĵȮ1 œŀőĞŏĸĨȮŒĬĔŅĶĪħĽŀĭĔńĭľŀĵŏěħňĵƢŒľĠƞȮĽņľĶńĭĔĸŋƞĴėĺĭėŋĴŒĝƟĬŘņĔĸńŗĬŒĬ
ĔŅĶĪħĽŀĭŐĪĬĽŅľĶƞŅĵ 
 ħņŏĬŇĬĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝĕŀĚĽŅľĶƞŅĵŐĨƞĸŃœŀőĞŏĸĪȮėņĬĺĬŏĮŀĶƢŏĞŖĬĨƢĔŅĶĨŅĵ
ĕŀĚľŀĵĪňŗȮ02,Ȯ26ȮŐĸŃȮ50ȮĝńŗĺőĴĚȮěŅĔĬńŘĬĬņĕƟŀĴŌĸœĮĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮ&Analysis of Variance: ANOVA) 
ŏıŊŗŀĪħĽŀĭėĺŅĴŐĨĔĨƞŅĚĕŀĚėƞŅŏĜĸňŗĵȮŏĴŊŗŀıĭĺƞŅėƞŅŏĜĸňŗĵĪňŗœħƟĴňėĺŅĴŐĨĔĨƞŅĚŏĔŇħĕŉŘĬĶŃľĺƞŅĚĮĶŃĝŅĔĶȮĪņĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵĳŅĵľĸńĚĔŅĶĪħĽŀĭĶĺĴľĶŊŀȮPost Hoc Tests őħĵŒĝƟĽĩŇĨŇȮLSDȮ&Least Significant 
Difference'ȮŏĮĶňĵĭŏĪňĵĭĔńĭĔĸŋƞĴėĺĭėŋĴ 
 ĔŅĶĶŃĭŋĝĬŇħĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬĪňŗĴňŐĬĺőĬƟĴĴňĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝȮŒĝƟĸńĔļĦŃĪŅĚĽńĠģŅĬ
ĺŇĪĵŅěŅĔĔŅĶĽńĚŏĔĨįƞŅĬĔĸƟŀĚěŋĸĪĶĶĻĬƢ ŐĸŃĵŊĬĵńĬįĸħƟĺĵĺŇīňĪŅĚŀĦŌĝňĺĺŇĪĵŅȮĪņĔŅĶĶŃĭŋĽĔŋĸŐĸŃĝĬŇħĽŅľĶƞŅĵĽňŏĕňĵĺ
ŐĔĴĬŘņŏĚŇĬĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝħƟĺĵĵňĬȮ16s rDNA ĞŉŗĚŏĮƦĬĵňĬĪňŗĬŇĵĴŒĝƟŒĬĔŅĶěńħěņŐĬĔŐĭėĪňŏĶňĵŐĸŃ
ĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬȮ(Kim and Chun, 2014)ȮħņŏĬŇĬĔŅĶŏıŇŗĴĮĶŇĴŅĦĵňĬħƟĺĵŏĪėĬŇėĮĢŇĔŇĶŇĵŅĸŌĔőĞƞıŀĸŇŏĴŀŏĶĽȮ
&polymerase chain reaction;ȮPCR) ŒĝƟėŌƞœıĶƢŏĴŀĶƢȮ/.4F ŐĸŃ 56/Rb ěŃœħƟĸņħńĭĬŇĺėĸňőŀœĪħƢĴňėĺŅĴĵŅĺĕŀĚ
ĬŇĺėĸňőŀœĪħƢĮĶŃĴŅĦ 526 ėŌƞŏĭĽȮĪņĔŅĶĨĶĺěĽŀĭįĸŇĨĳńĦĤƢıňĞňŀŅĶƢŐĸŃŀƞŅĬĸņħńĭĬŇĺėĸňőŀœĪħƢȮěŅĔĬńŘĬĬņœĮĺŇŏėĶŅŃľƢ
ŏĮĶňĵĭŏĪňĵĭĔńĭĸņħńĭĬŇĺėĸňőŀœĪħƢĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗĴňėĺŅĴŒĔĸƟŏėňĵĚĪŅĚıńĬīŋĔĶĶĴěŅĔģŅĬĕƟŀĴŌĸ GenBankȮ
(https://www.ncbi.nlm.nih.gov/nucleotide/) őħĵŒĝƟőĮĶŐĔĶĴȮBLASTȮěŅĔĬńŘĬħņŏĬŇĬĔŅĶĺŇŏėĶŅŃľƢĝĬŇħĕŀĚ
ĽŅľĶƞŅĵőħĵĪņŐįĬĳŌĴŇĨƟĬœĴƟȮ&phylogenetic tree) ŏĮĶňĵĭŏĪňĵĭĔńĭĕƟŀĴŌĸĸņħńĭĬŇĺėĸňőŀœĪħƢěŅĔģŅĬĕƟŀĴŌĸħńĚĔĸƞŅĺȮ
ŏĸŊŀĔĸņħńĭĕƟŀĴŌĸĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗĴňėĺŅĴėĸƟŅĵėĸŉĚĔńĬĕŀĚĸņħńĭĴŅĔĪňŗĽŋħȮ0.ȮĸņħńĭŐĶĔȮĴŅħņŏĬŇĬĔŅĶĽĶƟŅĚȮ
phylogenetic tree ŏıŊŗŀħŌĸņħńĭėĺŅĴŒĔĸƟĝŇħĕŀĚĽŅĵıńĬīŋƢőħĵŒĝƟĺŇīňĔŅĶȮMaximum likelihoodȮőħĵŒĝƟőĮĶŐĔĶĴȮ
MEGA version 11 (Tamura et al., 2021) 
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įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 
 ėńħŐĵĔŐĸŃŏıŇŗĴĮĶŇĴŅĦĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬěŅĔŐľĸƞĚīĶĶĴĝŅĨŇȮőħĵŏĸŊŀĔĽŅľĶƞŅĵĪňŗėŅħĺƞŅěŃĴňĸńĔļĦŃ
ĪŅĚĽńĠģŅĬĺŇĪĵŅĕŀĚőėőĸĬňėĸƟŅĵėĸŉĚĔńĭĽŅľĶƞŅĵŒĬĽĔŋĸȮLeptolyngbyaȮœħƟœŀőĞŏĸĨŏħňŗĵĺĪńŘĚľĴħȮ42ȮœŀőĞŏĸĨȮ
ěŅĔĬńŘĬĬņĽŅľĶƞŅĵħńĚĔĸƞŅĺœĮĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĔńĭľŀĵĻńĨĶŌıŊĝĪńŘĚĽŀĚĝĬŇħ 
ĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚĽŅľĶƞŅĵŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝ 
 įĸĔŅĶĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĞńėĞŇŏĬňĵȮSuccinea sp.ȮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬ
ĪńŘĚľĴħȮ42 œŀőĞŏĸĨȮĮĶŅĔĢĺƞŅĪňŗŏĺĸŅȮ48 ŐĸŃȮ72 ĝńŗĺőĴĚȮĴňĽŅľĶƞŅĵěņĬĺĬȮ12 œŀőĞŏĸĨĪňŗĴňĻńĔĵĳŅıĪņŒľƟľŀĵĞńėĞŇŏĬňĵ
ĨŅĵŀĵƞŅĚĴňĬńĵĽņėńĠĨƞŅĚěŅĔĔĸŋƞĴėĺĭėŋĴ (p-value < 0.01)ȮœħƟŐĔƞȮœŀőĞŏĸĨȮCPSB05, HMLB01, HMLB02, HMLB03, 
HMLB04, HMLB06, HMLB07, HMLB08, KUBK03, KUBK06, OTCK05ȮŐĸŃȮPWSK01Ȯ&Table 1'ȮěŉĚĪņĔŅĶėńħŏĸŊŀĔ
ĽŅľĶƞŅĵĪńŘĚȮ12 œŀőĞŏĸĨœĮĪħĽŀĭĻńĔĵĳŅıĔńĭľŀĵŏěħňĵƢŒľĠƞŏĮƦĬĸņħńĭĩńħœĮȮ 
 ĔŅĶĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵľŀĵŏěħňĵƢŒľĠƞȮP. walkeri őħĵŒĝƟĽŅľĶƞŅĵĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔŒĬĔŅĶ
ĪħĽŀĭĔŅĶĔņěńħľŀĵĞńėĞŇŏĬňĵŒĬĔŅĶĪħĸŀĚĔƞŀĬľĬƟŅĬňŘĪńŘĚľĴħȮ12ȮœŀőĞŏĸĨȮıĭĺƞŅ ĪňŗŏĺĸŅȮ24,Ȯ48 ŐĸŃȮ72ȮĝńŗĺőĴĚ 
ĴňĽŅľĶƞŅĵŏıňĵĚœŀőĞŏĸĨŏħňĵĺŏĪƞŅĬńŘĬĪňŗĴňķĪīŇśĪņŒľƟľŀĵŏěħňĵƢŒľĠƞĨŅĵŐĨĔĨƞŅĚěŅĔĔĸŋƞĴėĺĭėŋĴŀĵƞŅĚĴňĬńĵĽņėńĠȮ(p-value 
< 0.01) ĬńŗĬėŊŀĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01Ȯ&Table 2' 

 
Table 1 Potential of cyanobacteria with molluscicidal activity for the snail Succinea sp. The data show 

the percentage of mortality, significant values at 24, 48 and 72 hours compared with the 
control group (*significantly at p<0.05, **significantly at p<0.01) 

 

Isolate 24 hours 48 hours 72 hours 
% Mortality p-values % Mortality p-values % Mortality p-values 

Control 0.0000 a - 0.0000 a - 0.0000 a - 
CPSB05 53.3333 ab 0.0240* 93.3333 bc 0.0000** 100.0000 b 0.0000** 
HMLB01 26.6667 ab 0.2400 73.3333 bc 0.0000** 100.0000 b 0.0000** 
HMLB02 53.3333 ab 0.0240* 86.6667 bc 0.0000** 100.0000 b 0.0000** 
HMLB03 60.0000 b 0.0120* 86.6667 bc 0.0000** 100.0000 b 0.0000** 
HMLB04 53.3333 ab 0.0240* 100.0000 c 0.0000** 100.0000 b 0.0000** 
HMLB06 33.3333 ab 0.1450 66.6667 bc 0.0010** 93.3333 b 0.0000** 
HMLB07 40.0000 ab 0.0830 66.6667 bc 0.0010** 93.3333 b 0.0000** 
HMLB08 53.3333 ab 0.0240* 100.0000 c 0.0000** 100.0000 b 0.0000** 
KUBK03 40.0000 ab 0.0830 53.3333 b 0.0040** 73.3333 b 0.0000** 
KUBK06 46.6667 ab 0.0450* 73.3333 bc 0.0000** 100.0000 b 0.0000** 
OTCK05 53.3333 ab 0.0240* 100.0000 c 0.0000** 100.0000 b 0.0000** 
PWSK01 46.6667 ab 0.0450* 86.6667 bc 0.0000** 93.3333 b 0.0000** 
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Table 2 Potential of cyanobacteria with molluscicidal activity for the snail Prosopeas walkeri. The 
data show the percentage of mortality, significant values at 24, 48 and 72 hours compared 
with the control group (*significantly at p<0.05, **significantly at p<0.01) 

 

Isolate 24 hours 48 hours 72 hours 
% Mortality p-values % Mortality p-values % Mortality p-values 

Control 0.0000 a - 0.0000 a - 0.0000 a - 
CPSB05 0.0000 a 1.0000 6.6667 a 0.6040 10.0000 ab 0.4510 
HMLB01 6.6667 a 0.5540 6.6667 a 0.6040 16.6667 ab 0.2110 
HMLB02 13.3333 a 0.2380 20.0000 ab 0.1230 26.6667 ab 0.0470* 
HMLB03 6.6667 a 0.5540 6.6667 a 0.6040 10.0000 ab 0.4510 
HMLB04 0.0000 a 1.0000 6.6667 a 0.6040 16.6667 ab 0.2110 
HMLB06 16.6667 ab 0.1420 30.0000 ab 0.0220* 33.3333 b 0.0140* 
HMLB07 0.0000 a 1.0000 0.0000 a 1.0000 0.0000 a 1.0000 
HMLB08 3.3333 a 0.7670 6.6667 a 0.6040 13.3333 ab 0.3160 
KUBK03 6.6667 a 0.5540 13.3333 a 0.3010 13.3333 ab 0.3160 
KUBK06 13.3333 a 0.2380 16.6667 a 0.1970 16.6667 ab 0.2110 
OTCK05 16.6667 ab 0.1420 20.0000 ab 0.1230 20.0000 ab 0.1340 
PWSK01 40.0000 b 0.0010** 46.6667 b 0.0010** 80.0000 c 0.0000** 

 
ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅŐĸŃıńĬīŋĔĶĶĴĽŅľĶƞŅĵȮPWSK01ȮĪňŗĴňŐĬĺőĬƟĴĴňĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝ 
 ŏĴŊŗŀĽńĚŏĔĨħƟĺĵĨŅŏĮĸƞŅıĭĺƞŅĽŅľĶƞŅĵœŀőĞŏĸĨħńĚĔĸƞŅĺȮĴňĸńĔļĦŃŏĮƦĬŏĽƟĬŒĵŏěĶŇĠĶĺĴĔĸŋƞĴĔńĬŏĮƦĬŐįƞĬŐĭĬȮ
ĴňĽňŏĕňĵĺŀĴŏľĸŊŀĚŏĴŊŗŀŀĵŌƞŒĬŀŅľŅĶ BG11 ĪňŗĴňœĬőĨĶŏěĬȮŐĨƞĴňĽňŏľĸŊŀĚŀĴĬŘņĨŅĸŐĸŃőĨėƞŀĬĕƟŅĚĝƟŅŏĴŊŗŀŀĵŌƞŒĬŀŅľŅĶ 
BG11 ĪňŗœĴƞĴňœĬőĨĶŏěĬ ŐĨƞŏĴŊŗŀĪņĔŅĶĽńĚŏĔĨįƞŅĬĔĸƟŀĚěŋĸĪĶĶĻĬƢȮıĭĸńĔļĦŃŏĽƟĬŒĵȮfilamentous ĽŅĵĵŅĺȮĴňĽňŏĕňĵĺŏĕƟĴȮ
œĴƞıĭĸńĔļĦŃȮbranching ľĶŊŀőėĶĚĽĶƟŅĚŏĜıŅŃŀŊŗĬȮŕȮĪňŗĝńħŏěĬ (Figure 1) 
 
 

 
 
 
 
 
 
 
 

Figure 1ȮCyanobacteria Isolate PWSK01 Under Microscope view. 
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 įĸěŅĔĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĬŇĺėĸňőŀœĪħƢĭĶŇŏĺĦĵňĬȮ16s rDNA ĕŀĚĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01ȮěŅĔĔŅĶŏĪňĵĭ
ĔńĭĸņħńĭıńĬīŋĔĶĶĴĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗœħƟěŅĔőĮĶŐĔĶĴȮBLAST ŒĬģŅĬĕƟŀĴŌĸȮGenBank ıĭĺƞŅĨĶĚĔńĭĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņ
ŏĚŇĬĽĔŋĸ Leptolyngbya sp. CENA129 accession number KP835533.1 ĞŉŗĚěńħŀĵŌƞŒĬĺĚĻƢȮLeptolyngbyaceae 
ĬńŘĬ ĴňėĺŅĴŒĔĸƟŏėňĵĚĪŅĚıńĬīŋĔĶĶĴėĸƟŅĵĔńĭĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01ȮĴŅĔĪňŗĽŋħőħĵĴňŏĮŀĶƢŏĞŖĬĨƢėĺŅĴŏľĴŊŀĬĕŀĚ
ĸņħńĭĬŇĺėĸňőŀœĪħƢȮ&percentage Identities)ȮŏĪƞŅĔńĭȮ98.80% 
 ěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŒĔĸƟĝŇħĪŅĚŏėĶŊŀĠŅĨŇŐĸŃĔŅĶĽĶƟŅĚȮPhylogenetic tree ħƟĺĵĺŇīňȮMaximum likelihoodȮ
(Bootstrap =1,000 replicates) ĽŅĴŅĶĩĶŃĭŋœħƟĺƞŅĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01ȮŏĮƦĬĽŅľĶƞŅĵĽĔŋĸŏħňĵĺĔńĬĔńĭœĞĵŅőĬ
ŐĭėĪňŏĶňĵȮLeptolyngbya sp. (Figure 2)ȮŏĬŊŗŀĚěŅĔĵňĬȮ16s rDNA ŏĮƦĬĵňĬĪňŗĬńĔĺŇĪĵŅĻŅĽĨĶƢĬŇĵĴĬņĴŅŒĝƟŒĬĔŅĶěńħěņŐĬĔ
ĽŇŗĚĴňĝňĺŇĨěņıĺĔőĮĶėŅĶňőŀĨȮőħĵŏĜıŅŃĽŇŗĚĴňĝňĺňĨŒĬĔĸŋƞĴĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬȮŏĬŊŗŀĚěŅĔĴňėĺŅĴŐĮĶįńĬĳŅĵŒĬĽĔŋĸ
ľĶŊŀĳŅĵŒĬĝĬŇħŏħňĵĺĔńĬŒĬĶŃħńĭĪňŗœĴƞĽŌĚŐĸŃœĴƞĨŗņĴŅĔěĬŏĔŇĬœĮȮőħĵĶƟŀĵĸŃėĺŅĴŏľĴŊŀĬľĶŊŀȮPercentage IdentitiesȮ
ĪňŗŒĝƟĨńħĽŇĬĺƞŅěŋĸŇĬĪĶňĵƢĽŀĚœŀőĞŏĸĨŏĮƦĬĝĬŇħŏħňĵĺĔńĬľĶŊŀœĴƞěŃĨƟŀĚĴňĶƟŀĵĸŃėĺŅĴŏľĴŊŀĬĴŅĔĔĺƞŅȮ98.65% ěŉĚěńħŏĮƦĬ
ĝĬŇħŏħňĵĺĔńĬȮŐĸŃĴňĶƟŀĵĸŃėĺŅĴŏľĴŊŀĬĴŅĔĔĺƞŅȮ94.5% ĽņľĶńĭĔŅĶěńħěņŐĬĔŒľƟŀĵŌƞĽĔŋĸŏħňĵĺĔńĬȮ(Kim and Chun, 0./4' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Phylogenetic tree (Maximum Likelihood method) inferred from the 16s rDNA mitochondrial gene 

of PWSK01Ȯisolate (526 Base pairs) and 20 cyanobacteria squencesȮfrom GenBank. The numbers of 
the above branches indicate the percentages of bootstrap support values (with 1,000 replicates). 
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 ĚŅĬĺŇěńĵěŅĔĨƞŅĚĮĶŃŏĪĻĪňŗĶŅĵĚŅĬįĸŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅķĪīŇśĪŅĚĝňĺĳŅıĕŀĚĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇŒĬĽŅľĶƞŅĵ
ĽĔŋĸȮLeptolyngbyaȮœħƟŐĔƞȮĔŅĶĻŉĔļŅĕŀĚȮMartinsȮet al. (0..5) ŐĸŃ Lopes et al. (0./.'ȮĶŅĵĚŅĬĺƞŅȮĽŅĶĽĔńħ
ěŅĔĽŅľĶƞŅĵȮLeptolyngbyaȮspp. ŀŀĔķĪīŇśŏĜňĵĭıĸńĬŒĬĔŅĶĔņěńħœĶĬŘņĪŃŏĸȮArtemia salina ĨńĺŀƞŀĬŏĴƞĬĪŃŏĸȮŐĸŃ
ĵńĭĵńŘĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĨńĺŀƞŀĬľŀĵŐĴĸĚĳŌƞŏĴħŇŏĨŀĶƢŏĶŏĬňĵĬȮMytilus galloprovincialisȮĔŅĶĪħĸŀĚĕŀĚ 
Boltovskoy et al. &2013'ȮĶŅĵĚŅĬĺƞŅĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇĪňŗĽŅľĶƞŅĵȮLeptolyngbyaȮsp. ĽĶƟŅĚœħƟŐĔƞĽŅĶěņıĺĔȮ
microcystin ĴňķĪīŇśŒĬĔŅĶĵńĭĵńŘĚĔŅĶŐıĶƞıńĬīŋƢĕŀĚľŀĵĽŀĚİŅȮLimnoperna fortuneiȮĵŇŗĚœĮĔĺƞŅĬńŘĬĵńĚĴňĚŅĬĺŇěńĵĝŇŘĬľĬŉŗĚĪňŗ
ĶŅĵĚŅĬĕƟŀĴŌĸĪňŗĬƞŅĽĬŒěŏĔňŗĵĺĔńĭĽŅľĶƞŅĵĽĔŋĸĬňŘȮĬńŗĬėŊŀĚŅĬĺŇěńĵĕŀĚȮMironov et al. (2019) ĪňŗĻŉĔļŅŐĸŃĪņĔŅĶĽĶƟŅĚȮ
Draft Genome SequencesȮĕŀĚĽŅľĶƞŅĵȮLeptolyngbya sp. ĽŅĵıńĬīŋƢȮIPPAS B-/0.2ȮĶĺĴĩŉĚĺŇŏėĶŅŃľƢěňőĬĴħƟĺĵ
őĮĶŐĔĶĴȮAntiSMASH ĞŉŗĚŏĮƦĬőĮĶŐĔĶĴĺŇŏėĶŅŃľƢľŅĔĸŋƞĴĕŀĚĵňĬĪňŗŐĽħĚŀŀĔĕŀĚĽŇŗĚĴňĝňĺŇĨěŅĔȮDNA sequence (Blin 
et. Al., 2021' ıĭĔĸŋƞĴĕŀĚĵňĬľĶŊŀȮGene-clusters ĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĽħĚŀŀĔŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬĔŅĶĨĶŉĚ
œĬőĨĶŏěĬȮĔŅĶĽĶƟŅĚĽŅĶŐėőĶĪňĬŀĵħƢ ŐŀĸėŅĸŀĵħƢ įĸŇĨĵŅĮĢŇĝňĺĬŃ ŐĸŃĴňĔŅĶŐĽħĚŀŀĔĕŀĚĔĸŋƞĴĵňĬĪňŗėĺĭėŋĴĔŅĶ
ĽĶƟŅĚĽŅĶĪňŗĴňėĺŅĴŏĮƦĬıŇļĨƞŀĽńĨĺƢŒĬĔĸŋƞĴľŀĵİŅŏħňĵĺĪňŗĝŊŗŀĺƞŅĽŅĶȮbarbamideȮĮĶŃĔŀĭœĮħƟĺĵȮ12 ĵňĬȮĴňėĺŅĴĵŅĺ
ĮĶŃĴŅĦȮ26,000 ėŌƞŏĭĽȮĞŉŗĚŏĮƦĬĽŅĶĔĸŋƞĴȮchlorinated lipopeptide ĴňĔŅĶĶŅĵĚŅĬĺƞŅĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĔņěńħ
ľŀĵİŅŏħňĵĺĬŘņěŊħȮBiomphalaria glabrata ĴňėƞŅȮabsolute lethal concentration ľĶŊŀėƞŅȮLC/..ȮŀĵŌƞĪňŗȮ/.ȮppmȮ
&EssackȮet al., 2014) ěŉĚŏĮƦĬœĮœħƟĺƞŅĽŅĶȮbarbamide ěŃŏĮƦĬĽŅŏľĨŋĔŅĶĨŅĵĕŀĚľŀĵĞńėĞŇŏĬňĵŐĸŃľŀĵŏěħňĵƢŒľĠƞ
ŒĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01 
 ĽņľĶńĭĔŅĶĪħĸŀĚĬňŘŒĝƟėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅľĶƞŅĵŐľƟĚȮ117 œĴőėĶĔĶńĴŏėĸŊŀĭĸĚĭĬıŊŘĬįŇĺĪňŗŒĝƟĪħĽŀĭ 1 ĨŅĶŅĚ
ŏĞĬĨŇŏĴĨĶȮĞŉŗĚĴňėĺŅĴŏĕƟĴĕƟĬĴŅĔĔĺƞŅŏĔĦĤƢĕŀĚėĺŅĴŏĕƟĴĕƟĬĽŅĶĽĔńħěŅĔıŊĝŒĬĔŅĶĔņěńħľŀĵĬŘņİŅŏħňĵĺĕŀĚŀĚėƢĔŅĶ
ŀĬŅĴńĵőĸĔȮ&WHO) ĶŃĭŋœĺƟĺƞŅ œĴƞŏĔŇĬȮ100ȮœĴőėĶĸŇĨĶĨƞŀĴŇĸĸŇĸŇĨĶ ľĶŊŀȮ100 ppm (Duncan and Sturrock, 1987)Ȯ
ŏĸŖĔĬƟŀĵȮŀĵƞŅĚœĶĔŖħňŏĴŊŗŀıŇěŅĶĦŅŏĮĶňĵĭŏĪňĵĭĔńĭĚŅĬĺŇěńĵĕŀĚĽŋĬňĶńĨĬƢŐĸŃėĦŃȮ&2557' ĞŉŗĚŒĝƟĺŇīňĔŅĶŏėĸŊŀĭľĶŊŀȮ
Contact method ŏĝƞĬŏħňĵĺĔńĬ őħĵĬņĽŅĶĽĔńħľĵŅĭěŅĔĽŅľĶƞŅĵ Phormidium angustissimumȮĪħĽŀĭĮĶŃĽŇĪīŇĳŅı
ŒĬĔŅĶĮĶŅĭœĶİŋƙĬȮDermatophagoides pteronyssinusȮıĭĺƞŅŒĝƟĽŅĶĽĔńħľĵŅĭŏėĸŊŀĭĭĬıŊŘĬįŇĺŏıŊŗŀĪħĽŀĭĪňŗ
ėĺŅĴŏĕƟĴĕƟĬŏıňĵĚȮ48 œĴőėĶĔĶńĴĨƞŀĨŅĶŅĚŏĞĬĨŇŏĴĨĶ ĽŅĴŅĶĩęƞŅœĶİŋƙĬĝĬŇħħńĚĔĸƞŅĺœħƟȮ100 ŏĮŀĶƢŏĞĬĨƢȮĞŉŗĚįĸŇĨĳńĦĤƢ
ĽŅľĶƞŅĵĪňŗĬņĴŅĪħĽŀĭĻńĔĵĳŅıĽņľĶńĭĔŅĶĔņěńħœĶİŋƙĬŏĮƦĬĽŅĶĽĔńħľĵŅĭĪňŗĴŅěŅĔĽŅľĶƞŅĵŐľƟĚŒĬŀńĨĶŅĽƞĺĬįĸįĸŇĨ
ĕŀĚĽŅĶĽĔńħľĵŅĭȮ2.92 ± 0.02 ĔĶńĴȮěŅĔĽŅľĶƞŅĵŐľƟĚȮ100 ĔĶńĴȮħńĚĬńŘĬ ěŉĚėĺĶĴňĔŅĶĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħ
ľŀĵĻńĨĶŌıŊĝȮőħĵŏĮĸňŗĵĬĶŌĮŐĭĭįĸŇĨĳńĦĤƢĽŅľĶƞŅĵĪňŗŒĝƟŏėĸŊŀĭĭĬıŊŘĬįŇĺŏıŊŗŀĪħĽŀĭȮőħĵŏĮĸňŗĵĬěŅĔĶŌĮŐĭĭĽŅľĶƞŅĵŐľƟĚ
ŏĮƦĬĽŅĶĽĔńħľĵŅĭěŅĔĽŅľĶƞŅĵ ĞŉŗĚŀŅěěŃĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝĪňŗħňĔĺƞŅĬňŘĔŖŏĮƦĬœħƟ 
 ĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĬņŏŀŅĽŅĶŏĴĨŅőĭœĸĨƢĪŋĨŇĵĳŌĴŇěŅĔĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬŒĬĮĶŃŏĪĻœĪĵœĮŒĝƟĮĶŃőĵĝĬƢ
ħƟŅĬĨƞŅĚȮŕȮĴňĴŅĔĴŅĵľĸŅĵħƟŅĬȮŏĝƞĬȮħƟŅĬŀŅľŅĶȮħƟŅĬŏėĴňĳńĦĤƢȮħƟŅĬĽŅīŅĶĦĽŋĕȮŐĨƞĽņľĶńĭĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮĚŅĬĺŇěńĵ
ĝŇŘĬĬňŘĩŊŀŏĮƦĬĚŅĬĝŇŘĬŐĶĔȮŕȮĪňŗĪņĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĬņįĸŇĨĳńĦĤƢěŅĔĽŅľĶƞŅĵĬņœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚħƟŅĬĔŅĶĔņěńħ
ĻńĨĶŌıŊĝŒĬĮĶŃŏĪĻœĪĵȮőħĵĪņĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıŒĬĔŅĶĬņœĮŒĝƟĮƚŀĚĔńĬŐĸŃĔņěńħľŀĵĻńĨĶŌıŊĝ
ĪňŗĽņėńĠĪŅĚĔŅĶŏĔļĨĶħƟĺĵĝňĺĺŇīňȮŒĬŀĬŅėĨľŅĔĴňįŌƟĽĬŒěĬņĕƟŀĴŌĸĪňŗœħƟœĮĨƞŀĵŀħŏıŊŗŀıńĥĬŅŏĮƦĬĝňĺĳńĦĤƢĔņěńħľŀĵ
ĻńĨĶŌıŊĝœħƟŏĮƦĬįĸĽņŏĶŖěěŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶĪņŏĔļĨĶŀŇĬĪĶňĵƢĞŉŗĚěŃĨŀĭĶńĭĔńĭĬőĵĭŅĵĕŀĚĶńģĭŅĸŐĸŃĕŀĚ
ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶŒĬħƟŅĬŀŅľŅĶĮĸŀħĳńĵȮŐĸŃĵńĚĽŅĴŅĶĩĸħĔŅĶŒĝƟĽŅĶŏėĴňĪŅĚĔŅĶŏĔļĨĶĪňŗŏĮƦĬŀńĬĨĶŅĵĨƞŀĪńŘĚŏĔļĨĶĔĶȮ
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įŌƟĭĶŇőĳėȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽƞĚįĸŒľƟĽŅĴŅĶĩĸħĔŅĶĬņŏĕƟŅĽŅĶŏėĴňĪŅĚĔŅĶŏĔļĨĶěŅĔĨƞŅĚĮĶŃŏĪĻ ŀńĬŏĮƦĬĔŅĶĸħĔŅĶĕŅħħŋĸ
ĪŅĚĔŅĶėƟŅĕŀĚĮĶŃŏĪĻœĪĵœħƟŒĬŀĬŅėĨ 
 

ĽĶŋĮįĸĔŅĶĪħĸŀĚ 
 ĔŅĶĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝĕŀĚĽŅľĶƞŅĵĽňŏĕňĵĺŐĔĴĬŘņŏĚŇĬěŅĔŐľĸƞĚĬŘņīĶĶĴĝŅĨŇŒĬĮĶŃŏĪĻœĪĵ 
ĪňŗėŅħĺƞŅŏĮƦĬĽŅľĶƞŅĵĽĔŋĸȮLeptolyngbyaȮĪħĽŀĭĔńĭľŀĵĪŅĔĭĔİŅŏħňĵĺĪňŗĽņėńĠĪŅĚĔŅĶŏĔļĨĶĽŀĚĝĬŇħȮőħĵŏĶŇŗĴěŅĔ
ľŀĵĞńėĞŇŏĬňĵ Succinea sp. ŐĸŃľŀĵŏěħňĵƢŒľĠƞȮProsopea walkeri ĨŅĴĸņħńĭȮįĸĔŅĶĪħĽŀĭıĭĺƞŅĴňĽŅľĶƞŅĵěņĬĺĬȮ
12 œŀőĞŏĸĨ ěŅĔĪńŘĚľĴħȮ42 œŀőĞŏĸĨĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵĞńėĞŇŏĬňĵĪňŗŏĺĸŅȮ48 ŐĸŃȮ72 ĝńŗĺőĴĚȮ&Table 1'Ȯ
ěŅĔĬńŘĬĬņœŀőĞŏĸĨĽŅľĶƞŅĵĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔĪńŘĚȮ12 œŀőĞŏĸĨ ĪņĔŅĶĪħĽŀĭĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵŏěħňĵƢŒľĠƞȮ
ĮĶŅĔĢĺƞŅĴňĽŅľĶƞŅĵŏıňĵĚľĬŉŗĚœŀőĞŏĸĨĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĔņěńħľŀĵŏěħňĵƢŒľĠƞȮĬńŗĬėŊŀ œŀőĞŏĸĨȮPWSK01ȮőħĵĶƟŀĵĸŃ
ĔŅĶĨŅĵĕŀĚľŀĵŏěħňĵƢŒľĠƞŏĪƞŅĔńĭȮ80.00ȮĪňŗȮŏĺĸŅȮ50ȮĝńŗĺőĴĚȮ&Table 2'ȮŏĴŊŗŀĪņĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĪŅĚıńĬīŋĔĶĶĴĕŀĚ
ĽŅľĶƞŅĵĝĬŇħħńĚĔĸƞŅĺŏĮĶňĵĭŏĪňĵĭĔńĭĸņħńĭıńĬīŋĔĶĶĴĕŀĚěŋĸŇĬĪĶňĵƢĪňŗœħƟěŅĔőĮĶŐĔĶĴȮBLAST ŒĬģŅĬĕƟŀĴŌĸȮGenBank 
ıĭĺƞŅȮĴňĸņħńĭĪŅĚıńĬīŋĔĶĶĴĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01ȮėĸƟŅĵėĸŉĚĔńĭĸņħńĭĬŇĺėĸňőŀœĪħƢĕŀĚĽŇŗĚĴňĝňĺŇĨĝĬŇħȮ
Leptolyngbya sp. CENA129 accession number KP835533.1ȮőħĵĴňŏĮŀĶƢŏĞŖĬĨƢėĺŅĴŏľĴŊŀĬŏĪƞŅĔńĭȮ98.80% ěŅĔ
įĸĔŅĶĪħĽŀĭĽĶŋĮœħƟĺƞŅȮĽŅľĶƞŅĵœŀőĞŏĸĨȮPWSK01ȮĴňĻńĔĵĳŅıőħħŏħƞĬŒĬĔŅĶĔņěńħľŀĵĞńėĞŇŏĬňĵŐĸŃľŀĵŏěħňĵƢŒľĠƞȮ
ěŉĚĴňėĺŅĴĬƞŅĽĬŒěŒĬĔŅĶĬņœĮıńĥĬŅĨƞŀĵŀħŏıŊŗŀįĸŇĨĝňĺĳńĦĤƢŒĬĔŅĶĔņěńħľŀĵĻńĨĶŌıŊĝœħƟŒĬŀĬŅėĨ 
 

ėņĕŀĭėŋĦ 
 ĕŀĕŀĭėŋĦȮħĶ,ěĶĚėƢĻńĔħŇśȮıŋĴĬĺĬȮěŅĔėĦŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚȮĪňŗŒľƟėņŐĬŃĬņŏĔňŗĵĺĔńĭĺŇīňĔŅĶħņŏĬŇĬĔŅĶĪħĽŀĭĻńĔĵĳŅıĕŀĚĽŅľĶƞŅĵȮħĶ,ĽŋŏĮĠĠŅȮěŇĨĨıńĬīƢȮěŅĔ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮĪňŗŒľƟėņŐĬŃĬņŏĔňŗĵĺĔńĭĔŅĶŏĨĶňĵĴŀŅľŅĶŏĸňŘĵĚ
ĽŅľĶƞŅĵȮħĶ,ĔĶĺńĥĬƢȮŀĶĶĩőĽĳŅȮěŅĔĳŅėĺŇĝŅĔňĢĺŇĪĵŅŐĸŃőĶėıŊĝȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĪňŗŒľƟ
ėņŐĬŃĬņŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬĚŅĬĺŇěńĵȮėŋĦħŅĶŅıĶȮĶŇĬĪŃĶńĔļƢȮěŅĔĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮ
ĪňŗŒľƟėņŐĬŃĬņŏĔňŗĵĺĔńĭĔŅĶĪņĚŅĬĺŇěńĵȮėŋĦœĨĶŏħĝȮĕƞŅĵĪŀĚȮěŅĔĔĸŋƞĴĺŇěńĵőĶėıŊĝȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴ
ĺŇĝŅĔŅĶŏĔļĨĶȮĪňŗŒľƟėĺŅĴŀĬŋŏėĶŅŃľƢŒĝƟĽĩŅĬĪňŗľƟŀĚĮĢŇĭńĨĔŅĶĔŅĶĪħĸŀĚėńħŐĵĔĽŅľĶƞŅĵȮŐĸŃĕŀĭėŋĦŏěƟŅľĬƟŅĪňŗĪŋĔ
ĪƞŅĬŒĬĔĸŋƞĴĚŅĬĽńĨĺĺŇĪĵŅĔŅĶŏĔļĨĶȮĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮĪňŗŒľƟėĺŅĴĶƞĺĴĴŊŀįĸńĔħńĬ
ĚŅĬĺŇěńĵĝŇŘĬĬňŘȮĽņŏĶŖěĸŋĸƞĺĚœĮœħƟħƟĺĵħň 

 
ŏŀĔĽŅĶŀƟŅĚŀŇĚ 

ĦńģģŇĠŅȮĔŅĠěĬĬŇīŇıńĥĬƢȮħŅĶŅıĶȮĶŇĬĪŃĶńĔļƢȮŐĸŃŀĳŇĬńĬĪƢȮŏŀňŗĵĴĽŋĺĶĶĦĽŋĕ.Ȯ2560,ȮĽņĶĺěŐĸŃĻŉĔļŅĻńĔĵĳŅıľŀĵĬŘņ
ĽĔŋĸȮClea ŒĬĔŅĶŏĮƦĬĨńĺľŘņľŀĵĬŘņĻńĨĶŌıŊĝ. ľĬƟŅȮ794-810. ŒĬ:ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĮĶŃěņĮƖȮ0360.ȮĽņĬńĔĺŇěńĵ
ıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 



24 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

ĮĶŅĽŅĪĪŀĚȮıĶľĴŏĔŇħ ıĶĶĦňĔŅȮŀńĨĨĬĬĪƢ ĽĴŏĔňĵĶĨŇȮĔĸƟŅŐĕŖĚȮŐĸŃĪĶĚĪńıȮŐĔƟĺĨŅ. 2560, ĔŅĶŒĝƟĔŅĔŏĴĸŖħĝŅĬŘņĴńĬ
ėĺĭėŋĴľŀĵŐĸŃĪŅĔĻńĨĶŌıŊĝŒĬŐĮĸĚĮĸŌĔįńĔŀŇĬĪĶňĵƢ.ȮľĬƟŅȮ281+290,ȮŒĬ8ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĮĶŃěņĮƖȮ0360.Ȯ
ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ. 

ĽŋĬňĶńĨĬƢȮŏĶŊŀĚĽĴĭŌĶĦƢ ŀņĴĶȮŀŇĬĪĶƢĽńĚĕƢȮŐĸŃěĶĚėƢĻńĔħŇśȮıŋĴĬĺĬ,Ȯ0335,ȮįĸĕŀĚĽŅĶĽĔńħěŅĔœĞĵŅőĬŐĭėĪňŏĶňĵȮ
Phormidium angustissimum ĪňŗŏĸňŘĵĚħƟĺĵĽŌĨĶŀŅľŅĶĨƞŅĚĔńĬĪňŗĴňĨƞŀķĪīŇśĔŅĶĔņěńħœĶİŋƙĬȮDermatophagoides 
pteronyssinus, ĺŅĶĽŅĶŏĔļĨĶıĶŃěŀĴŏĔĸƟŅȮ10&/'8Ȯ/1+0., 
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ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚŒĬĔŅĶėĺĭėŋĴľĬŀĬŐħĚ  
&Fruit Boring Caterpillar' Meridarchis scyrodes MeyrickȮŒĬİĶńŗĚ 
Efficacy of Insecticides for Controlling Fruit Boring Caterpillar,  

Meridarchis scyrodes Meyrick on Guava 
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Abstract 

 Guava,ȮPsidium guajava Linn. Is an important commercial fruit in Thailand. Its fruit has high 
nutritional value and can be cultivated in every region of the country. It is produced for domestic 
sales and exports. One of the major pests found to damage guava fruit in plantations is the fruit boring 
caterpillar Meridarchis scyrodes Meyrick. The purpose of this research was to determine effective 
insecticides and recommended rates of applicationȮto control these fruitȮboring caterpillars.ȮThe 
research was conducted at a farmerŲs orchard in the Rang Phikun sub-district, Kamphaeng Saen district, 
Nakhon Pathom province, during May and June 2021 and December 2021. The experiments were 
arranged in the Randomized Complete Block design (RCB) with four replicates consisting of five 
treatments: 10 ml of emamectin benzoate 1.92% EC per 20 litres of water, 10 ml of methoxyfenozide 
24% SC per 20 litres of water, 20 ml of lambda-cyhalothrin 2.5% CS per 20 litres of water, 30 g of 
diflubenzuron 25% WP per 20 litres of water, and untreated. The results showed that all insecticides 
were significantly effective in the control of fruit boring caterpillars when comparedȮto the untreated control. 
The application costs of lambda-cyhalothrin 2.5% CS, emamectin benzoate 1.92% EC, methoxyfenozide 
24% SC, and diflubenzuron 25% WP were 380, 1,300, 1,500 and 2,550 baht/application/rai, respectively. All 
treatments showed no phytotoxic symptoms caused by each insecticide. For maximum efficacy, all 
insecticides should be sprayed at least twice with each application being seven days apart.  
 
KeywordsȮ8Ȯfruit boring caterpillar, guava, insecticides 
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ĭĪėńħĵƞŀ 
 İĶńŗĚȮPsidium guajava ŏĮƦĬįĸœĴƟĪňŗĽņėńĠĪŅĚŏĻĶļģĔŇěĝĬŇħľĬŉŗĚĕŀĚœĪĵȮĴňėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶĽŌĚȮĽŅĴŅĶĩ
ĮĸŌĔœħƟĪńŗĺĪŋĔĳŅėĕŀĚĮĶŃŏĪĻȮĴňĔŅĶįĸŇĨŏıŊŗŀěņľĬƞŅĵŒĬĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨƞŅĚĮĶŃŏĪĻȮľĬŉŗĚŒĬĻńĨĶŌıŊĝĽņėńĠĪňŗıĭŏĕƟŅ
ĪņĸŅĵįĸİĶńŗĚŒĬŐĮĸĚĮĸŌĔȮėŊŀȮľĬŀĬŐħĚȮ&fruit boring caterpillar' Meridarchis scyrodes MeyrickȮĚŅĬĺŇěńĵĬňŘ
ĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀœħƟĝĬŇħĽŅĶĔņěńħŐĴĸĚŐĸŃŀńĨĶŅĔŅĶŒĝƟĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚȮ
őħĵħņŏĬŇĬĔŅĶĪħĸŀĚŒĬŐĮĸĚĮĸŌĔİĶńŗĚĕŀĚŏĔļĨĶĔĶĪňŗȮĨ,ĶŅĚıŇĔŋĸȮŀ,ĔņŐıĚŐĽĬȮě,ĬėĶĮģĴ ĶŃľĺƞŅĚŏħŊŀĬıķļĳŅėĴȮ
-ȮĴŇĩŋĬŅĵĬȮ2564 ŐĸŃŏħŊŀĬīńĬĺŅėĴ 2564ȮĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRandomized Complete Block (RCB) ĴňȮ2ȮĞŘņȮ
3ȮĔĶĶĴĺŇīňȮœħƟŐĔƞȮĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħŐĴĸĚȮemamectin benzoate /,70# ECȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
methoxyfenozide 02# SCȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ lambda-cyhalothrin 2.5# CSȮŀńĨĶŅȮ0.ȮĴŇĸĸŇĸŇĨĶ
ĨƞŀĬŘņȮ0.ȮĸŇĨĶ ŐĸŃȮdiflubenzuron 03# WPȮŀńĨĶŅȮ1.ȮĔĶńĴȮĨƞŀĬŘņȮ0.ȮĸŇĨĶȮŐĸŃĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮįĸĔŅĶĪħĸŀĚıĭĺƞŅ 
ĔĶĶĴĺŇīňıƞĬĽŅĶĔņěńħŐĴĸĚ lambda-cyhalothrin 0,3% CS ĽŅĶȮemamectin benzoate /,72# ECȮĽŅĶ methoxyfenozide 
02# SC ŐĸŃĽŅĶȮdiflubenzuron 03% WP ĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚȮőħĵĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶ 
380* 1,300,Ȯ1,500ȮŐĸŃȮ2,550ȮĭŅĪ/ėĶńŘĚ/œĶƞ ĨŅĴĸņħńĭȮŐĸŃıĭĺƞŅĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶĔņěńħŐĴĸĚœĴƞŏĔŇħėĺŅĴŏĮƦĬıŇļ
ĨƞŀĨƟĬİĶńŗĚȮőħĵŐĬŃĬņŒľƟıƞĬĽŅĶŀĵƞŅĚĬƟŀĵȮ2 ėĶńŘĚĨŇħĨƞŀĔńĬȮľƞŅĚĔńĬȮ7 ĺńĬ 
 
ėņľĸńĔȮ8ȮľĬŀĬŐħĚ İĶńŗĚ ĽŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚ 

 
ėņĬņ 

 İĶńŗĚ ŏĮƦĬįĸœĴƟĪňŗĬŇĵĴĭĶŇőĳėŏĮƦĬįĸĽħŐĸŃĽŅĴŅĶĩŐĮĶĶŌĮŏĮƦĬįĸŇĨĳńĦĤƢĨƞŅĚŕȮŏĝƞĬȮŐĵĴȮĺŋƟĬİĶńŗĚȮŐĸŃĬŘņėńŘĬİĶńŗĚȮ
ŏĮƦĬįĸœĴƟĪňŗĴňėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶȮĴňĺŇĨŅĴŇĬĞňŐĸŃŏŀĽŌĚĔĺƞŅĴŃĬŅĺĩŉĚȮ2ȮŏĪƞŅȮŐĸŃĴňĽŅĶŏıėĨŇĬĽŌĚȮĴňĽĶĶıėŋĦĪŅĚĵŅ
ĝƞĺĵŏėĸŊŀĭĸņœĽƟȮĽŅĴŅĶĩĮĸŌĔœħƟĪńŗĺĪŋĔĳŅėĕŀĚĮĶŃŏĪĻȮőħĵŏĜıŅŃŒĬŏĕĨĳŅėĔĸŅĚȮœħƟŐĔƞȮěńĚľĺńħĬėĶĮģĴȮĶŅĝĭŋĶňȮ
ĽĴŋĪĶĽŅėĶȮĽĴŋĪĶĽĚėĶŅĴȮŐĸŃŏıĝĶĭŋĶň (ĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ*Ȯ2557'ȮŏĔļĨĶĔĶĽŅĴŅĶĩįĸŇĨİĶńŗĚŏıŊŗŀěņľĬƞŅĵœħƟ
ĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨƞŅĚĮĶŃŏĪĻȮőħĵŏĜıŅŃĮĶŃŏĪĻŒĬĪĺňĮŏŀŏĝňĵŐĸŃĵŋőĶĮȮĽĩŇĨŇĔŅĶĽƞĚŀŀĔĨńŘĚŐĨƞĮƖȮ2560 ů 2564 
ĴňĮĶŇĴŅĦĔŅĶĽƞĚŀŀĔĪńŗĺőĸĔĶĺĴĪńŘĚĽŇŘĬĔĺƞŅȮ31,704 ĨńĬȮėŇħŏĮƦĬĴŌĸėƞŅĔĺƞŅȮ875ȮĸƟŅĬĭŅĪ &ĻŌĬĵƢŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚıŅĦŇĝĵƢ*Ȯ0345'Ȯ 
 ľĬŀĬŐħĚȮ&fruit boring caterpillar) Meridarchis scyrodes Meyrick ŏĮƦĬŐĴĸĚŀĵŌƞŒĬŀńĬħńĭȮLepidoptera 
ĺĚĻƢȮCarposinidae ŏĮƦĬľĬŉŗĚŒĬŐĴĸĚĻńĨĶŌĽņėńĠĕŀĚİĶńŗĚȮĨńĺŏĨŖĴĺńĵŏĮƦĬįňŏĽŊŘŀĔĸŅĚėŊĬĕĬŅħŏĸŖĔȮĴňĽňĬŘņĨŅĸŀĴŏĪŅȮœĕƞĴňĽňĕŅĺŒĽȮ
įŇĺŏĮƦĬĴńĬĽŃĪƟŀĬŐĽĚȮĶŌĮĶƞŅĚĔĸĴĶňȮĴňĕĬŅħėƞŀĬĕƟŅĚŏĸŖĔȮĕĬŅħĔĺƟŅĚȮ.,/ȮĴŇĸĸŇŏĴĨĶȮĵŅĺĮĶŃĴŅĦȮ.,/3ȮĴŇĸĸŇŏĴĨĶȮ
ľĬŀĬŏĕƟŅĪņĸŅĵİĶńŗĚĨńŘĚŐĨƞŏĮƦĬįĸŏĸŖĔȮĪņŒľƟįĸŏĬƞŅĶƞĺĚĔƞŀĬĪňŗěŃŏĔŖĭŏĔňŗĵĺœħƟȮľĬŀĬĔńħĔŇĬŏĬŊŘŀĳŅĵŒĬįĸŐĸƟĺĕńĭĩƞŅĵœĺƟ
ŏĮƦĬŏĴŖħĔĸĴȮŕȮŏĸŖĔȮŕȮĪņŒľƟįĸĽĔĮĶĔȮĨńĺľĬŀĬĴňĽňĕŅĺŐĸŃėƞŀĵȮŕȮĴňĽňĝĴıŌŐħĚȮĽňŏĕƟĴĕŉŘĬŏĶŊŗŀĵȮŕȮŏĴŊŗŀľĬŀĬőĨŏĨŖĴĪňŗĴňĽňŐħĚ
ľĶŊŀĽňŐħĚŀĴĝĴıŌŏĸŖĔĬƟŀĵȮħńĔŐħƟĴňĶŌĮĶƞŅĚĵŅĺĶňȮĽňĬŘņĨŅĸȮĸņĨńĺĽƞĺĬĪƟŀĚŏĮƦĬĮĸƟŀĚȮŕȮĨŅĴŐĬĺĕĺŅĚĽňĬŘņĨŅĸŀƞŀĬŐĸŃ
ĽňŏĕƟĴĕŉŘĬŏĶŊŗŀĵȮŕȮěĬŀŀĔŏĮƦĬĨńĺŏĨŖĴĺńĵȮĶŃĵŃħńĔŐħƟœĴƞŏėĸŊŗŀĬœľĺȮŀŅĻńĵŀĵŌƞŒĬħŇĬĸŉĔĮĶŃĴŅĦȮ0ȮŏĞĬĨŇŏĴĨĶȮľĶŊŀŀĵŌƞŒĨƟŒĭœĴƟ
ĪňŗĶƞĺĚľĸƞĬŀĵŌƞőėĬĨƟĬȮıŊĝŀŅľŅĶȮœħƟŐĔƞȮĝĴıŌƞȮıŋĪĶŅȮŐĸŃİĶńŗĚȮŐĸŃĵńĚĽņĶĺěœĴƞıĭĻńĨĶŌīĶĶĴĝŅĨŇȮ&ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ, 
0320;ȮĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝ*Ȯ2557'ȮĴňĶŅĵĚŅĬĔŅĶĻŉĔļŅĶŃĵŃĔŅĶŏĕƟŅĪņĸŅĵĕŀĚľĬŀĬŐħĚŒĬİĶńŗĚıńĬīŋƢŐĮƚĬĽňĪŀĚ
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őħĵĽńĠĠŅĦňŐĸŃėĦŃȮ&2562)ȮœħƟħņŏĬŇĬĔŅĶĻŉĔļŅŒĬŐĮĸĚĮĸŌĔİĶńŗĚŏĔļĨĶĔĶĪňŗȮĨ,ėĸŀĚěŇĬħŅȮŀ,ĽŅĴıĶŅĬȮě,ĬėĶĮģĴȮ
ıĭĺƞŅįĸİĶńŗĚĪňŗŀŅĵŋȮ5 ů 20ȮĺńĬȮœĴƞıĭĔŅĶŏĕƟŅĪņĸŅĵĕŀĚľĬŀĬŐħĚȮĽƞĺĬįĸİĶńŗĚĪňŗŀŅĵŋȮ27, 34, 41, 5., 55, 62, 7/ȮŐĸŃȮ
76ȮĺńĬȮıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚȮ33, 4., 5., 63, 7., 7., 73ȮŐĸŃȮ/..ȮŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭȮěŅĔĔŅĶĪňŗľĬŀĬŐħĚ
ŏĮƦĬĻńĨĶŌıŊĝĪňŗıĭŏĕƟŅĪņĸŅĵįĸįĸŇĨİĶńŗĚŒĬŐĮĸĚĮĸŌĔȮĪňŗĴňĔŅĶįĸŇĨěņľĬƞŅĵĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĽƞĚŀŀĔĨƞŅĚĮĶŃŏĪĻȮ
ŏĔļĨĶĔĶěŉĚĨƟŀĚŒĝƟĽŅĶĔņěńħĻńĨĶŌıŊĝŏıŊŗŀĮƚŀĚĔńĬĔņěńħŐĴĸĚĭƞŀĵėĶńŘĚȮĽŅĶŏėĴňĪňŗŐĬŃĬņŒľƟŒĝƟŀĵŌƞŏħŇĴĴňěņĬĺĬĬƟŀĵŐĸŃœĴƞĴň
ĔŅĶĻŉĔļŅľŅĽŅĶŏėĴňĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚŏıŇŗĴŏĨŇĴĴŅŏĮƦĬŏĺĸŅĬŅĬȮĽƞĚįĸŒľƟĔŅĶŒĝƟĽŅĶĮƚŀĚĔńĬ
ĔņěńħĻńĨĶŌıŊĝœĴƞĴňĮĶŃĽŇĪīŇĳŅıŏĪƞŅĪňŗėĺĶȮŏĬŊŗŀĚěŅĔŏĔļĨĶĔĶŀŅěŏĸŊŀĔŒĝƟĽŅĶĝĬŇħŀŊŗĬȮĞŉŗĚŀŅěŏĮƦĬĽŅĶĪňŗœĴƞœħƟĴňĔŅĶĪħĽŀĭĺƞŅ
ĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮƚŀĚĔńĬĔņěńħŐľĬŀĬŐħĚŒĬİĶńŗĚȮĪńŘĚĬňŘĔŅĶŒĝƟĽŅĶĔņěńħŐĴĸĚĝĬŇħŏħňĵĺľĶŊŀĽŅĶĪňŗĴňĔĸœĔĔŅĶŀŀĔķĪīŇśȮ
&Mode of Action) ŏħňĵĺĔńĬĨŇħĨƞŀĔńĬŏĮƦĬŏĺĸŅĬŅĬĵńĚĽŅĴŅĶĩĪņŒľƟŐĴĸĚĽĶƟŅĚėĺŅĴĨƟŅĬĪŅĬœħƟȮħńĚĬńŘĬěŉĚĪņĔŅĶĻŉĔļŅ
ľŅĽŅĶŏėĴňĪňŗĴňĮĶŃĽŇĪīŇĳŅıĴŅĪħŐĪĬŏıŇŗĴŏĨŇĴĽņľĶńĭŒĝƟŒĬĮƚŀĚĔńĬĔņěńħĪňŗŏľĴŅŃĽĴȮŐĸŃĽŅĴŅĶĩĬņœĮŒĝŒĬĔŅĶĮĶńĭĮĶŋĚ
ŏŀĔĽŅĶėņŐĬŃĬņĔŅĶŒĝĽŅĶĮŀĚĔńĬĔņěńħĻńĨĶŌıŊĝȮŏıŊŗŀĩŅĵĪŀħėĺŅĴĶŌƟŒľƟĔńĭŏĔļĨĶĔĶȮįŌƟŏĔňŗĵĺĕŀĚŐĸŃįŌƟĪňŗĽĬŒěĨŀœĮ 
 

ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 
ĔŅĶŏĨĶňĵĴŐĮĸĚŐĸŃĺŅĚŐįĬĔŅĶĪħĸŀĚ 
 ħņŏĬŇĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚȮŒĬŐĮĸĚĮĸŌĔİĶńŗĚıńĬīŋƢĔŇĴěŌĕŀĚŏĔļĨĶĔĶȮĨņĭĸĶŅĚ
ıŇĔŋĸȮŀņŏĳŀĔņŐıĚŐĽĬȮěńĚľĺńħĬėĶĮģĴ ŒĬĶŃľĺƞŅĚŏħŊŀĬıķļĳŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564ȮěņĬĺĬȮ1 ŐĮĸĚĪħĸŀĚȮŐĸŃŒĬ
ŏħŊŀĬīńĬĺŅėĴȮ2564ȮěņĬĺĬȮ1 ŐĮĸĚĪħĸŀĚȮŒĝƟĨƟĬİĶńŗĚĴňėĺŅĴĽŌĚœĴƞŏĔŇĬ 2ȮŏĴĨĶȮŐĸŃĴňĪĶĚıŋƞĴĔĺƟŅĚĮĶŃĴŅĦȮ2 ŏĴĨĶȮ
ěņĬĺĬĪńŘĚĽŇŘĬȮ4.ȮĨƟĬȮŒĬıŊŘĬĪňŗŐĮĸĚĮĸŌĔĽĳŅıĽĺĬȮ&ěņĬĺĬȮ250 ĨƟĬĨƞŀœĶƞ'ȮĪņĔŅĶĽņĶĺěĔŅĶĶŃĭŅħĕŀĚľĬŀĬŐħĚ
ŒĬįĸİĶńŗĚȮħƟĺĵĔŅĶĽŋƞĴȮ5 įĸĨƞŀŐĮĸĚĵƞŀĵȮĨĶĺěĽŀĭĶŀĵĪņĸŅĵĪňŗŏĔŇħěŅĔĶŀĵŏěŅŃĕŀĚľĬŀĬŐħĚȮěŃĴňĴŌĸĪňŗĩƞŅĵŀŀĔĴŅœĺƟ
ŏĮƦĬŏĴŖħĔĸĴȮŕȮŏĸŖĔȮŕȮĽňĬŘņĨŅĸľĶŊŀĽňħņȮľĶŊŀĭĶŇŏĺĦĶŀĭĶŀĵŏěŅŃĴňĸńĔļĦŃŏĬƞŅĝŘņŐĸŃĴňĬŘņĪňŗŏĔŇħěŅĔĔŅĶŏĬƞŅĕŀĚįĸœľĸ
ŀŀĔĴŅħƟĺĵȮ&Figure 1'ȮŏĴŊŗŀıĭįĸİĶńŗĚĩŌĔĪņĸŅĵȮ/.#ȮěŉĚŏĶŇŗĴĪņĔŅĶıƞĬĽŅĶĪħĸŀĚĨŅĴĔĶĶĴĺŇīňĨƞŅĚȮŕȮħƟĺĵĔŅĶŒĝƟŀńĨĶŅ
ıƞĬȮ4ȮĸŇĨĶĨƞŀĨƟĬȮħƟĺĵŏėĶŊŗŀĚĵĬĨƢıƞĬĽŅĶŐĭĭŒĝƟŐĶĚħńĬĬŘņĽŌĚĝĬŇħĸŅĔĽŅĵȮěņĬĺĬȮ2 ėĶńŘĚľƞŅĚĔńĬȮ7 ĺńĬ 
 ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭȮRandomized Complete Block &RCB) Ĵň 3ȮĔĶĶĴĺŇīňȮ2ȮĞŘņȮ&ŐĮĸĚĵƞŀĵ'Ȯ&2ȮĨƟĬĨƞŀĞŘņ'Ȯ
ĞŉŗĚĴňĔĶĶĴĺŇīňȮħńĚĬňŘ 
 ĔĶĶĴĺŇīňĪňŗȮ/ȮıƞĬĽŅĶȮemamectin benzoate /,70# EC &ĔĸŋƞĴȮ6*'ȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ0ȮıƞĬĽŅĶȮmethoxyfenozide 02# SC &ĔĸŋƞĴȮ18*'ȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ1ȮıƞĬĽŅĶȮlambda-cyhalothrin 0,3# CS &ĔĸŋƞĴȮ3A*' ŀńĨĶŅȮ20ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ 
 ĔĶĶĴĺŇīňĪňŗȮ2ȮıƞĬĽŅĶȮdiflubenzuron 03# WP &ĔĸŋƞĴȮ15*' ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮ&ĽŅĶŏĮĶňĵĭŏĪňĵĭ' 
 ĔĶĶĴĺŇīňĪňŗȮ3ȮœĴƞıƞĬĽŅĶ 
 *ȮĔĸŋƞĴĽŅĶĔņěńħŐĴĸĚĨŅĴĔĸœĔĔŅĶŀŀĔķĪīŇśĕŀĚĽŅĶȮ&IRAC, 2022) 
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Figure 1 Guava fruits are damaged by fruit boring caterpillar (A. ů D.) and fruit boring caterpillar (E. ů F.) 
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ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚ 
 - ĭńĬĪŉĔěņĬĺĬįĸİĶńŗĚĪňŗıĭĶŀĵĪņĸŅĵĕŀĚľĬŀĬŐħĚŐĸŃěņĬĺĬľĬŀĬŐħĚĪňŗĴňĝňĺŇĨȮěŅĔĔŅĶĽŋƞĴȮ5 įĸĨƞŀŐĮĸĚ
ĵƞŀĵȮĔƞŀĬıƞĬĽŅĶȮ/ȮĺńĬȮŐĸŃľĸńĚıƞĬĽŅĶĪŋĔėĶńŘĚȮ1, 3ȮŐĸŃȮ5ȮĺńĬȮĬņĕƟŀĴŌĸĪňŗœħƟœĮėņĬĺĦŏĮŀĶƢŏĞŖĬĨƢĨƟĬĪňŗĩŌĔĪņĸŅĵȮ
ĺŇŏėĶŅŃľƢŐĸŃŏĮĶňĵĭŏĪňĵĭĪŅĚĽĩŇĨŇőħĵŒĝƟőĮĶŐĔĶĴȮIRRISTATȮĩƟŅĕƟŀĴŌĸĔƞŀĬıƞĬĽŅĶœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮĺŇŏėĶŅŃľƢ
ėĺŅĴŐĮĶĮĶĺĬľĸńĚıƞĬĽŅĶħƟĺĵĺŇīňȮAnalysis of Variance ŐĨƞĩƟŅĕƟŀĴŌĸĔƞŀĬıƞĬĽŅĶĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮ
ĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬľĸńĚıƞĬĽŅĶħƟĺĵĺŇīňȮAnalysis of Covariance ěŅĔĬńŘĬŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵĕŀĚŐĨƞĸŃĔĶĶĴĺŇīň
ħƟĺĵĺŇīňȮDuncanŲs new multiple range test &DMRT' 
 - ĭńĬĪŉĔėĺŅĴŏĮƦĬıŇļĨƞŀıŊĝȮ&phytotoxicity) 
 - ĭńĬĪŉĔĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶ 

 
įĸĔŅĶĪħĸŀĚŐĸŃĺŇěŅĶĦƢ 

ŐĮĸĚĪħĸŀĚĪňŗȮ/ȮĨ,ĶŅĚıŇĔŋĸȮŀ,ĔņŐıĚŐĽĬȮě,ĬėĶĮģĴȮŒĬŏħŊŀĬıķļĳŅėĴȮ- ĴŇĩŋĬŅĵĬȮ2564Ȯ 
 ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ&Table 1)Ȯ 
  ĔƞŀĬıƞĬĽŅĶȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ40.00ȮůȮ45.00 ŏĮŀĶƢŏĞŖĬĨƢ œĴƞ
ĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇ 
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪňŗȮ3ȮŐĸŃȮ5 ĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬ
ĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ37.50ȮůȮ55.00 ŐĸŃȮ55.00ȮůȮ65.00 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮœĴƞŐĨĔĨƞŅĚŀĵƞŅĚĴň
ĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ75.00 ŐĸŃȮ75.00 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮ
ĪňŗȮ5ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚĸħĸĚȮ45.00ȮůȮ50.00Ȯ
ŏĮŀĶƢŏĞŖĬĨƢ ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ
85.00 ŏĮŀĶƢŏĞŖĬĨƢȮŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮ 
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪňŗȮ1ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ2ȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ 
methoxyfenozideȮ02# SC ŐĸŃȮdiflubenzuron 03# WPȮıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ25.00ȮŐĸŃȮ
35.00 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮemamectin benzoate /,70# ECȮŐĸŃȮ
lambda-cyhalothrin 0,3# CS ĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ45.00ȮŐĸŃȮ45.00ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮŐĨƞ
ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ85.00 
ŏĮŀĶƢŏĞŖĬĨƢȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ  
  ĪňŗȮ3ȮŐĸŃȮ5ȮĺńĬȮľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ2 ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ
5.00ȮůȮ25.00ȮŐĸŃȮ0.00ȮůȮ5.00ȮŏĮŀĶƢŏĞŖĬĨƢȮĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞ
ıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ85.00ȮŐĸŃȮ35.00ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚ
ĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ  
 ěņĬĺĬľĬŀĬŐħĚȮ&Table 2'Ȯ 
  ĔƞŀĬıƞĬĽŅĶȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ.,43ȮůȮ.,55ȮĨńĺĨƞŀįĸ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚ
ĽĩŇĨŇ 
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  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.30ȮůȮ
1.00, 0.45ȮůȮ0.85 ŐĸŃȮ0.50ȮůȮ0.75 ĨńĺĨƞŀįĸȮœĴƞŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬ
ŐħĚŒĬįĸİĶńŗĚȮ1.05, 0.75 ŐĸŃȮ1.35 ĨńĺĨƞŀįĸ  
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪňŗȮ1ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ2ȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ 
methoxyfenozideȮ02# SC ıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.15 ĨńĺĨƞŀįĸ œĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮ
diflubenzuron 03# WP, lambda-cyhalothrin 0,3# CS ŐĸŃȮemamectin benzoate /,70# ECȮĞŉŗĚıĭľĬŀĬŐħĚ
ŒĬįĸİĶńŗĚȮ0.35, 0.45 ŐĸŃȮ0.50 ĨńĺĨƞŀįĸ ĨŅĴĸņħńĭ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞ
ıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 0.87 ĨńĺĨƞŀįĸ ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ĪňŗȮ5ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ2 ĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ methoxyfenozide 02# SC, diflubenzuron 
03# WP ŐĸŃȮemamectin benzoate /,70# ECȮıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.00, 0.00 ŐĸŃȮ0.05 ĨńĺĨƞŀįĸȮ
ĨŅĴĸņħńĭȮœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮlambda-cyhalothrin 0,3# CS ĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.40 
ĨńĺĨƞŀįĸ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 0.75 ĨńĺĨƞŀįĸ 
ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ĪňŗȮ7ȮĺńĬȮľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ2 
ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 0.00ȮůȮ0.25 ĨńĺĨƞŀįĸȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭ
ĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 0.80 ĨńĺĨƞŀįĸ ŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅ
ĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 ěŅĔĔŅĶĪħĸŀĚĪňŗȮ1 ıĭĺƞŅȮľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗ 2 ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚĔńĭěņĬĺĬľĬŀĬŐħĚĪňŗıĭ
ŒĬįĸİĶńŗĚȮĴňėĺŅĴĽŀħėĸƟŀĚœĮŒĬĪŇĻĪŅĚŏħňĵĺĔńĬȮőħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮőħĵľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗ 2 ŐĸƟĺȮ5 ŐĸŃȮ7 ĺńĬȮ
ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚĬƟŀĵĸĚȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭ
ĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮŐĸŃľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗ 2 ŐĸƟĺȮ7 ĺńĬȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭěņĬĺĬľĬŀĬŐħĚŒĬįĸİĶńŗĚĸħĸĚȮĬƟŀĵĔĺƞŅ
ŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ 
 
Table 1 Efficacy of insecticides on fruit damage (percent) caused by fruit boring caterpillar, Meridarchis 

scyrodes Meyrick on guava under field conditions at Rang Phikun sub-district, Kamphaeng Saen 
district, Nakhon Pathom province, May - June 2021 

 

Treatment 

Rate of 
application  
(g, ml/20 l  
of water) 

Damage caused by fruit boring caterpillar on guava fruits (%)1/ 

Before 
spraying 

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

1. emamectin benzoate 1.92% EC 10 45.00 37.50 55.00 45.00 a 45.00 ab 10.00 a 0.00 a 
2.Ȯmethoxyfenozide 02#ȮSC 10 40.00 50.00 55.00 45.00 a 35.00 a 5.00 a 0.00 a 
3.Ȯlambda-cyhalothrin 0,3#ȮCS 20 45.00 55.00 60.00 45.00 a 45.00 ab 25.00 a 5.00 a 
4. diflubenzuron 25% WP  30 45.00 50.00 65.00 50.00 a 25.00 a 5.00 a 0.00 a 
5.Ȯcontrol - 45.00 75.00 75.00 85.00 b 85.00 b 85.00 b 35.00 b 
C.V. (%)  35.7 54.1 26.3 42.0 60.7 60.4 149.6 
R.E. (%)  - - - - 92.4 99.5 106.4 

  1/ In a column, means followed by the same letters are not significantly different at the level of 93#Ȯlevel by DMRT  
 Average from 4 replications 
  2/ Relative efficacy 
 



32 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

Table 2 Mean number of fruit boring caterpillar, Meridarchis scyrodes Meyrick in treatments found 
on guava fruit at Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province, 
May - June 2021 

 

Treatment 

Rate of 
application  
(g, ml/20 l  
of water) 

Mean number of fruit boring caterpillar (No. of larvae per fruit)1/ 

Before 
spraying 

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

1. emamectin benzoate 1.92% EC 10 0.50 0.55 0.45 0.70 0.50 ab 0.05 a 0.00 a 
2.Ȯmethoxyfenozide 02#ȮSC 10 0.45 0.35 0.50 0.60 0.15 a 0.00 a 0.00 a 
3.Ȯlambda-cyhalothrin 0,3#ȮCS 20 0.45 1.00 0.85 0.50 0.45 ab 0.40 ab 0.25 a 
4. diflubenzuron 25% WP  30 0.43 0.30 0.50 0.75 0.35 ab 0.00 a 0.00 a 
5.Ȯcontrol - 0.55 1.05 0.75 1.35 0.87 b 0.75 b 0.80 b 
C.V. (%)  30.7 86.8 48.3 88.5 82.1 102.7 159.2 

  1/ In a column, means followed by the same letters are not significantly different at the level of 93#Ȯlevel by DMRT  
 Average from 4 replications 

 
ŐĮĸĚĪħĸŀĚĪňŗȮ0ȮĨ,ĶŅĚıŇĔŋĸȮŀ,ĔņŐıĚŐĽĬȮě,ĬėĶĮģĴȮŒĬŏħŊŀĬīńĬĺŅėĴȮ2564Ȯ 
 ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ&Table 3)Ȯ 
  ĔƞŀĬıƞĬĽŅĶȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ55.00ȮůȮ60.00 ŏĮŀĶƢŏĞŖĬĨƢ œĴƞĴň
ėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇ 
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅȮĪňŗȮ3ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ
ıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ 60.00Ȯ-Ȯ75.00 ŏĮŀĶƢŏĞŖĬĨƢ œĴƞŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶ
ĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ95.00 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭ ĪňŗȮ5ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ1ȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ 
emamectin benzoate /,70# ECȮŐĸŃȮlambda-cyhalothrin 0,3# CSȮıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ65.00Ȯ
ŐĸŃȮ65.00 ŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭ œĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ methoxyfenozideȮ02# SC ŐĸŃȮ
diflubenzuron 03# WP ĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ70.00ȮŐĸŃȮ70.00ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭ ŐĨƞĬƟŀĵĔĺƞŅ
ŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚȮ100.00 ŏĮŀĶƢŏĞŖĬĨƢȮ
ĞŉŗĚŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ĪňŗȮ7ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ1 
ĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ 50.00Ȯ-Ȯ60.00ȮŏĮŀĶƢŏĞŖĬĨƢȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴň
ĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ 95.00ȮŏĮŀĶƢŏĞŖĬĨƢ ŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭ
ĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ  
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅ ĪňŗȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬ ľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮĪŋĔĔĶĶĴĺŇīň
ĪňŗıƞĬĽŅĶıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ 25.00ȮůȮ40.00, 10,00ȮůȮ15.00 ŐĸŃȮ5.00ȮůȮ5.00ȮŏĮŀĶƢŏĞŖĬĨƢ 
ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚ
ĪňŗįĸİĶńŗĚȮ75.00, 60.00 ŐĸŃȮ50.00ȮŏĮŀĶƢŏĞŖĬĨƢ ĨŅĴĸņħńĭȮŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔ
ĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
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 ěņĬĺĬľĬŀĬŐħĚȮ&Table 2' 
  ĔƞŀĬıƞĬĽŅĶȮıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ.,55ȮůȮ.,65ȮĨńĺĨƞŀįĸ œĴƞĴňėĺŅĴŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇ 
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ/ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮĪňŗȮ1 ĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ1ȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭ
ľĬŀĬŐħĚŒĬįĸİĶńŗĚ 1.05Ȯ-Ȯ1.30 ĨńĺĨƞŀįĸȮœĴƞŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚ
ŒĬįĸİĶńŗĚȮ2.00 ĨńĺĨƞŀįĸ Īňŗ 5ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ1ȮĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ emamectin benzoate /,70# ECȮŐĸŃȮ
methoxyfenozideȮ02# SC ıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.75 ŐĸŃȮ1.00 ĨńĺĨƞŀįĸ œĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮ
lambda-cyhalothrin 0,3# CS ŐĸŃȮdiflubenzuron 03# WP ĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ1.15 ŐĸŃȮ1.25 ĨńĺĨƞŀįĸ 
ĨŅĴĸņħńĭ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 2.05 ĨńĺĨƞŀįĸ 
ŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ ĪňŗȮ7ȮĺńĬľĸńĚĔŅĶıƞĬĽŅĶ
ėĶńŘĚĪňŗȮ1 ĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶ emamectin benzoate /,70# ECȮıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.55 ĨńĺĨƞŀįĸ œĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇ
ĔńĭĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮlambda-cyhalothrin 0,3# CS ŐĸŃȮmethoxyfenozide 02# SC ĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚȮ0.85 
ŐĸŃȮ1.00 ĨńĺĨƞŀįĸ ĨŅĴĸņħńĭ ŐĨƞĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīň diflubenzuron 03# WP 
ĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 1.45 ĨńĺĨƞŀįĸ őħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ ĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 2.65 ĨńĺĨƞŀįĸ  
  ľĸńĚıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮŐĸƟĺȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬȮıĭĺƞŅ ĪňŗȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬ ľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗȮ0ȮĪŋĔ
ĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 0.30ȮůȮ0.60, 0.10ȮůȮ0.20 ŐĸŃȮ0.00ȮůȮ0.10ȮĨńĺĨƞŀįĸ ĨŅĴĸņħńĭȮĬƟŀĵĔĺƞŅŐĸŃ
ŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶĞŉŗĚıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚ 1.85, 1.85 ŐĸŃȮ1.70ȮĨńĺĨƞŀįĸ 
ĨŅĴĸņħńĭȮŐĸŃŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĔĶĶĴĺŇīňıƞĬĽŅĶȮıĭĺƞŅĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
  ěŅĔĔŅĶĪħĸŀĚĪňŗȮ2 ıĭĺƞŅ ľĸńĚĔŅĶıƞĬĽŅĶėĶńŘĚĪňŗ 2 ĪňŗȮ1*Ȯ3ȮŐĸŃȮ5ȮĺńĬ ĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ
ĔńĭěņĬĺĬľĬŀĬŐħĚĪňŗıĭŒĬįĸİĶńŗĚȮĴňėĺŅĴĽŀħėĸƟŀĚĔńĬ őħĵĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶȮıĭĔŅĶĪņĸŅĵĕŀĚľĬŀĬŐħĚĪňŗįĸİĶńŗĚ
ĸħĸĚŐĸŃıĭľĬŀĬŐħĚŒĬįĸİĶńŗĚĬƟŀĵĸĚĴŅĔȮĬƟŀĵĔĺƞŅŐĸŃŐĨĔĨƞŅĚŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇĔńĭĔĶĶĴĺŇīňœĴƞıƞĬĽŅĶȮ
ŐĸŃĪŋĔĔĶĶĴĺŇīňœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇ 
 
Table 3 Efficacy of insecticides on fruit damage (percent) caused by fruit boring caterpillar, Meridarchis 

scyrodes Meyrick on guava under field conditions at Rang Phikun sub-district, Kamphaeng Saen 
district, Nakhon Pathom province, December 2021 

 

Treatment 

Rate of 
application  
(g, ml/20 l  
of water) 

Damage caused by fruit boring caterpillar on guava fruits (%)1/ 

Before 
spraying 

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

1. emamectin benzoate 1.92% EC 10 60.00 60.00 65.00 a 50.00 a 40.00 a 15.00 a 5.00 a 
2.Ȯmethoxyfenozide 02#ȮSC 10 55.00 65.00 70.00 ab 55.00 a 35.00 a 10.00 a 5.00 a 
3.Ȯlambda-cyhalothrin 0,3#ȮCS 20 55.00 75.00 65.00 a 50.00 a 40.00 a 15.00 a 5.00 a 
4. diflubenzuron 25% WP  30 55.00 67.50 70.00 ab 60.00 a 25.00 a 10.00 a 5.00 a 
5.Ȯcontrol - 60.00 95.00 100.00 b 95.00 b 75.00 b 60.00 b 50.00 b 
C.V. (%)  19.5 34.8 27.1 25.8 26.7 39.6 32.6 
R.E. (%)  - - - - 64.0 63.0 65.5 

  1/ In a column, means followed by the same letters are not significantly different at the level of 93#Ȯlevel by DMRT  
 Average from 4 replications 
  2/ Relative efficacy 



34 ĺŅĶĽŅĶĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĮƖĪňŗȮ40 ĜĭńĭĪňŗȮ2ȮĔĶĔġŅėĴȮ- īńĬĺŅėĴȮ2565   

  

Table 4 Mean number of fruit boring caterpillar, Meridarchis scyrodes Meyrick in treatments found 
on guava fruit at Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province, 
December 2021 

 

Treatment 

Rate of 
application  
(g, ml/20 l  
of water) 

Mean number of fruit boring caterpillar (No. of larvae per fruit)1/ 

Before 
spraying 

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

1. emamectin benzoate 1.92% EC 10 0.65 1.05 0.75 a 0.55 a 0.35 a 0.20 a 0.10 a 
2.Ȯmethoxyfenozide 02#ȮSC 10 0.60 1.15 1.00 a 1.00 ab 0.45 a 0.10 a 0.00 a 
3.Ȯlambda-cyhalothrin 0,3#ȮCS 20 0.55 1.25 1.15 ab 0.85 ab 0.30 a 0.15 a 0.00 a 
4. diflubenzuron 25% WP  30 0.60 1.30 1.25 ab 1.45 b 0.60 a 0.20 a 0.05 a 
5.Ȯcontrol - 0.65 2.00 2.05 b 2.65 c 1.85 b 1.85 b 1.70 b 
C.V. (%)  17.2 68 48.4 32.5 61.7 57.8 75.5 
R.E. (%)  - - - - 44.3 64.5 44.1 

  1/ In a column, means followed by the same letters are not significantly different at the level of 93#Ȯlevel by DMRT  
 Average from 4 replications 
  2/ Relative efficacy 
 
 įĸĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚěŅĔĪńŘĚȮ2 ĔŅĶĪħĸŀĚȮŐĽħĚŒľƟŏľŖĬĺƞŅȮĽŅĶȮ
emamectin benzoate /,70#ȮEC ŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶ methoxyfenozide 24% SC ŀńĨĶŅȮ10 
ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ĽŅĶȮlambda-cyhalothrin 2.5% CS ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ŐĸŃĽŅĶ diflubenzuron 
03#ȮWPȮŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚȮŐĸŃĽŅĶħńĚĔĸƞŅĺĴňĔĸœĔ
ĔŅĶŀŀĔķĪīŇśĕŀĚĽŅĶĪňŗŐĨĔĨƞŅĚĔńĬȮőħĵĽŅĶȮemamectin benzoate /,70#ȮEC (ĔĸŋƞĴ 6) ŐĸŃĽŅĶȮlambda-cyhalothrin 
2.5% CSȮ&ĔĸŋƞĴȮ3A' ěńħŀĵŌƞŒĬĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔĔŅĶŀŀĔķĪīŇśĪňŗĶŃĭĭĮĶŃĽŅĪŐĸŃĶŃĭĭĔĸƟŅĴŏĬŊŘŀĕŀĚŐĴĸĚȮ(IRAC, 2022'Ȯ
ŐĨƞĴňĔĶŃĭĺĬĔŅĶŏĕƟŅĶĭĔĺĬĶŃĭĭĮĶŃĽŅĪŐĨĔĨƞŅĚĔńĬȮėŊŀȮĽŅĶȮemamectin benzoate ěŃĪņŒľƟĔŅĶĽƞĚĔĶŃŐĽ
ĮĶŃĽŅĪŒĬĨńĺŐĴĸĚĸħĸĚȮĪņŒľƟŐĴĸĚŏĮƦĬŀńĴıŅĨŀĵƞŅĚĶĺħŏĶŖĺŐĸŃľĵŋħĔŇĬŀŅľŅĶ ŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶĔņěńħ
ŐĴĸĚĻńĨĶŌıŊĝĔĸŋƞĴįňŏĽŊŘŀȮ(JanssonȮet al., 1997) ŒĬĕĦŃĪňŗĽŅĶȮlambda-cyhalothrin ĪņŒľƟŏĔŇħĔŅĶĔĶŃĨŋƟĬĔĶŃŐĽ
ĮĶŃĽŅĪĴŅĔŏĔŇĬœĮȮĪņŒľƟŐĴĸĚŏĮƦĬŀńĴıŅĨŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĨŅĵŏĴŊŗŀĔŇĬľĶŊŀĽńĴįńĽĽŅĶ (National Pesticide Information 
Center, 2001) ĽƞĺĬĽŅĶȮmethoxyfenozide 24% SCȮ&ĔĸŋƞĴȮ18' ŐĸŃĽŅĶȮdiflubenzuron 03#ȮWPȮ&ĔĸŋƞĴȮ15' ěńħŀĵŌƞŒĬ
ĔĸŋƞĴĽŅĶŏėĴňĪňŗĴňĔĸœĔĔŅĶŀŀĔķĪīŇśĨƞŀĔĶŃĭĺĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚŐĴĸĚȮ(IRAC, 2022'ȮŐĨƞĴňĔĶŃĭĺĬĔŅĶŏĕƟŅĶĭĔĺĬŒĬ
ĕńŘĬĨŀĬĕŀĚĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚŐĴĸĚŐĨĔĨƞŅĚĔńĬȮėŊŀȮĽŅĶȮmethoxyfenozide ěŃœĮĶĭĔĺĬĔĶŃĭĺĬĔŅĶĸŀĔėĶŅĭ
ĕŀĚľĬŀĬįňŏĽŊŘŀȮĽŅĶěŃŀŀĔķĪīŇśŏľĴŊŀĬŁŀĶƢőĴĬȮecdysone ĪňŗĔĶŃĨŋƟĬŒľƟįĬńĚĸņĨńĺŐĴĸĚŏĔŇħĔŅĶĸŀĔėĶŅĭĔƞŀĬŏĺĸŅĪňŗ
ŏľĴŅŃĽĴȮĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĨƞŀŐĴĸĚĻńĨĶŌıŊĝěņıĺĔľĬŀĬįňŏĽŊŘŀŐĸŃĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴĨŗņȮ(ZhangȮet al., 2021) 
ĽƞĺĬĽŅĶȮdiflubenzuron ěŃœĮĵńĭĵńŘĚĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢœėĨŇĬĞŉŗĚŏĮƦĬŀĚėƢĮĶŃĔŀĭĽņėńĠĕŀĚőėĶĚĽĶƟŅĚįĬńĚĸņĨńĺ
ĕŀĚŐĴĸĚ ĽƞĚįĸŒľƟľĬŀĬĸŀĔėĶŅĭœĴƞĽĴĭŌĶĦƢŏĬŊŗŀĚěŅĔœĴƞĽŅĴŅĶĩĽĶƟŅĚįĬńĚĸņĨńĺŒľĴƞĪħŐĪĬȮěŉĚĪņŒľƟľĬŀĬĨŅĵ
ĶŃľĺƞŅĚĔŅĶĸŀĔėĶŅĭœħƟ ėŋĦĽĴĭńĨŇħńĚĔĸƞŅĺĪņŒľƟȮdiflubenzuron ĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶėĺĭėŋĴŐĴĸĚĻńĨĶŌıŊĝĔĸŋƞĴĪňŗĴň
ĔŅĶŏěĶŇĠŏĨŇĭőĨŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭĽĴĭŌĶĦƢȮ&holometabolous' őħĵŏĜıŅŃĔĸŋƞĴįňŏĽŊŘŀȮ&Ganguly et al., 2020' 
ĞŉŗĚěŅĔįĸĔŅĶĪħĸŀĚıĭĺƞŅȮĔŅĶŒĝƟĽŅĶȮdiflubenzuron 25% WP ŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĪňŗŏĮƦĬėņŐĬŃĬņŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħľĬŀĬŐħĚŒĬıŋĪĶŅěŅĔĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&2541) ĔĸŋƞĴĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ&2553'ȮŐĸŃ ĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝȮ&2557'Ȯ
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ĵńĚėĚĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚȮŐĸŃıĭĺƞŅĽŅĶȮemamectin benzoate /,70#ȮEC ŀńĨĶŅȮ
/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶ methoxyfenozide 24% SC ŀńĨĶŅȮ10 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ŐĸŃĽŅĶȮlambda-
cyhalothrin 2.5% CS ŀńĨĶŅȮ20 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮĪňŗĬņĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĬńŘĬȮĽŅĴŅĶĩĬņĴŅŒĝƟŒĬĔŅĶĮƚŀĚĔńĬ
ĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚœħƟįĸħňŏĝƞĬĔńĬȮőħĵĔĶĔĨŐĸŃėĦŃȮ&2564' ıĭĺƞŅĽŅĶȮlambda-cyhalothrin 0,3% CSȮŀńĨĶŅȮ20 
ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶȮemamectin benzoate /,72# ECȮŀńĨĶŅȮ10 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶȮĽŅĶ methoxyfenozide 
02# SC ŀńĨĶŅȮ10 ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ0.ȮĸŇĨĶ ŐĸŃĽŅĶȮdiflubenzuron 03% WPȮŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶ Ĵň
ĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬĝĴıŌƞħƟĺĵȮ 
 įĸĔŅĶĻŉĔļŅĬňŘȮĪņŒľƟĴňėņŐĬŃĬņŏıŇŗĴŏĨŇĴŒľƟĔńĭŏĔļĨĶĔĶŒĬĔŅĶŏĸŊŀĔŒĝƟĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴȮŐĸŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĺŇīňĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝŐĭĭįĽĴįĽŅĬŒĬİĶńŗĚœħƟȮ
ħƟĺĵĔŅĶŒĝƟĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŏĴŊŗŀıĭĔŅĶĶŃĭŅħŒĬŐĮĸĚĮĸŌĔȮőħĵŏĜıŅŃĔƞŀĬĪņĔŅĶľƞŀįĸİĶńŗĚȮŏĬŊŗŀĚěŅĔ
ľĬŀĬŐħĚěŃŏĕƟŅĪņĸŅĵįĸİĶńŗĚĨńŘĚŐĨƞŏĮƦĬįĸŏĸŖĔȮľŅĔœĴƞĪņĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚȮŀŅěıĭįĸŏĬƞŅŏĽňĵěŅĔĔŅĶŏĕƟŅ
ĪņĸŅĵĕŀĚľĬŀĬŐħĚľĸńĚľƞŀįĸœħƟ 
 ėĺŅĴŏĮƦĬıŇļĨƞŀıŊĝȮ&phytotoxicity'ȮĕŀĚĽŅĶĪħĸŀĚĪňŗĴňĨƞŀĨƟĬİĶńŗĚȮ 
  ıĭĺƞŅȮĪŋĔĔĶĶĴĺŇīňĪňŗıƞĬĽŅĶœĴƞıĭėĺŅĴŏĮƦĬıŇļĨƞŀĨƟĬİĶńŗĚĪńŘĚĽŀĚĔŅĶĪħĸŀĚ 
ĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĔņěńħŐĴĸĚ 
 ěŅĔĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚĪňŗĴňėĺŅĴĽŌĚœĴƞŏĔŇĬ 2ȮŏĴĨĶȮŐĸŃĴňĪĶĚıŋƞĴĔĺƟŅĚ
ĮĶŃĴŅĦȮ2 ŏĴĨĶȮŒĬıŊŘĬĪňŗŐĮĸĚĮĸŌĔĽĳŅıĽĺĬȮ&ěņĬĺĬȮ250 ĨƟĬĨƞŀœĶƞ'ȮőħĵŒĝƟŀńĨĶŅıƞĬȮ4 ĸŇĨĶĨƞŀĨƟĬȮıĭĺƞŅȮĽŅĶĔņěńħŐĴĸĚ
ĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĨŗņĪňŗĽŋħȮėŊŀȮĽŅĶȮlambda-cyhalothrin 0,3# CS ĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ380ȮĭŅĪĨƞŀėĶńŘĚĨƞŀœĶƞȮ
ĶŀĚĸĚĴŅėŊŀȮĽŅĶȮemamectin benzoate /,70# ECȮŐĸŃ methoxyfenozide 02# SC ĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶȮ1,300Ȯ
ŐĸŃȮ1,500ȮĭŅĪĨƞŀėĶńŘĚĨƞŀœĶƞȮĨŅĴĸņħńĭȮŐĸŃĽŅĶĪňŗĴňĨƟĬĪŋĬĔŅĶıƞĬĽŅĶĽŌĚĪňŗĽŋħėŊŀȮdiflubenzuron 25% WPȮĴňĨƟĬĪŋĬĔŅĶ
ıƞĬĽŅĶȮ2,550ȮĭŅĪĨƞŀėĶńŘĚĨƞŀœĶƞȮ&TableȮ5' 
 
Table 5ȮAverage cost of insecticides per plant for controlling fruit boring caterpillar, Meridarchis scyrodes 

Meyrick on guava 
 

Insecticides Package 
(g, ml) 

Cost/unit1/ 

(Baht) 
Rate of 

application 
/20 l of water 

Cost 
(Baht/20 l  
of water) 

Cost 
(Baht/tree2/) 

Cost 
(Baht/rai3/) 

emamectin benzoate /,70# EC 250 ml 650 10 26 5.20 1,300 
methoxyfenozide 02# SC 250 ml 750 10 30 6.00 1,500 
lambda-cyhalothrin 0,3# CS 1,000 ml 380 20 7.6 1.52 380 
diflubenzuron 03# WP 500 g 850 30 51 10.20 2,550 
1/ price in May 2019 
2/ Spray volume : 4 liters/tree (Height not more than 2 m/Ø about 2 m) 
3/ 250 trees/rai 
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ĽĶŋĮįĸĔŅĶĪħĸŀĚŐĸŃėņŐĬŃĬņ 
 ěŅĔįĸĔŅĶĪħĸŀĚıĭĺƞŅȮĽŅĶĔņěńħŐĴĸĚĪňŗĬņĴŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚĪŋĔĽŅĶȮėŊŀ 
lambda-cyhalothrin 2.5# CS ŀńĨĶŅȮ0.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶȮemamectin benzoate /,70# ECȮŀńĨĶŅȮ/.Ȯ
ĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ methoxyfenozide 02# SCȮŀńĨĶŅȮ/.ȮĴŇĸĸŇĸŇĨĶĨƞŀĬŘņȮ20 ĸŇĨĶ ŐĸŃȮdiflubenzuron 03# 
WPȮŀńĨĶŅȮ1.ȮĔĶńĴĨƞŀĬŘņȮ0.ȮĸŇĨĶ ĴňĮĶŃĽŇĪīŇĳŅıħňŒĬĔŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚŒĬİĶńŗĚȮŐĸŃĴňĨƟĬĪŋĬĔŅĶŒĝƟĽŅĶ 380* 
1,300,Ȯ1,500ȮŐĸŃȮ2,550ȮĭŅĪĨƞŀėĶńŘĚĨƞŀœĶƞȮőħĵĽŅĶĔņěńħŐĴĸĚĪŋĔĝĬŇħœĴƞŏĮƦĬıŇļĨƞŀĨƟĬİĶńŗĚ ŐĸŃŐĬŃĬņŒľƟıƞĬĽŅĶŀĵƞŅĚ
ĬƟŀĵȮ2 ėĶńŘĚĨŇħĨƞŀĔńĬ ľƞŅĚĔńĬȮ7 ĺńĬ 
 

ėņĕŀĭėŋĦ 
 ĕŀĕŀĭėŋĦȮėŋĦŏĽĚňŗĵĴȮĽŋĕňĺĚĻƢȮėŋĦĽŋĺĶĶĦŅȮĽŋĕňĺĚĻƢȮĪňŗŏŀŊŘŀŏĲƘƨŀŐĮĸĚĮĸŌĔİĶńŗĚĽņľĶńĭħņŏĬŇĬĚŅĬĪħĸŀĚȮ
ĕŀĕŀĭėŋĦ Prof. Dr. Roger A. BeaverȮĕŀĕŀĭėŋĦȮėŋĦĬńĬĪĬńĝȮıŇĬĻĶňȮĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶȮŐĸŃıĬńĔĚŅĬ
ĶŅĝĔŅĶȮŏěƟŅľĬƟŅĪňŗĔĸŋƞĴĭĶŇľŅĶĻńĨĶŌıŊĝĪňŗŒľƟĔŅĶĝƞĺĵŏľĸŊŀĚŅĬĺŇěńĵĪŋĔĪƞŅĬȮĪņŒľƟĚŅĬĺŇěńĵĝŇŘĬĬňŘĽņŏĶŖěĸŋĸƞĺĚœĮħƟĺĵħň 
 

ŏŀĔĽŅĶŀƟŅĚŀŇĚ 
ĔĶĔĨȮħņĶńĔļƢȮĽńĠĠŅĦňȮĻĶňėĝŅȮĺĬŅıĶȮĺĚļƢĬŇėĚȮľĪńĵĳńĪĶȮŏěļġŅĶĴĵƢȮĻĶňěņĬĶĶěƢȮĻĶňěńĬĪĶŅȮŐĸŃıķĪīŇĝŅĨŇȮĮŋĠĺńĥőĪ,Ȯ

2564. ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶĮƚŀĚĔńĬĔņěńħľĬŀĬŐħĚȮMeridarchis scyrodes Meyrick ŒĬĝĴıŌƞ,ȮĺŅĶĽŅĶĔňĢ
ŐĸŃĽńĨĺĺŇĪĵŅȮ39&1): 2-11. 

ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ,Ȯ0541,ȮėņŐĬŃĬņĔŅĶĮƚŀĚĔńĬĔņěńħŐĴĸĚŐĸŃĽńĨĺƢĻńĨĶŌıŊĝȮĮƖȮ0341, ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮĔĶĴ
ĺŇĝŅĔŅĶŏĔļĨĶ,ȮĔĶŋĚŏĪıł,Ȯ285ȮľĬƟŅ, 

ĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅ,Ȯ2542. ŐĴĸĚĻńĨĶŌœĴƟįĸ,ȮĔĸŋƞĴĚŅĬĺŇěńĵŐĴĸĚĻńĨĶŌœĴƟįĸȮĽĴŋĬœıĶȮŐĸŃŏėĶŊŗŀĚŏĪĻȮĔŀĚĔňĢŐĸŃĽńĨĺĺŇĪĵŅȮ
ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ,ȮĔĶŋĚŏĪıł,Ȯ145 ľĬƟŅ, 
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New record of spider mite on cannabis plant  
with key to the species of Tetranychus in Thailand  

 
Ploychompoo Konvipasruang1/ 
_________________________ 

Abstract 
 Survey and identification of mites associated with cannabis have been conducted after the 
use of this plant for medicinal purposes was legalized and allowed to grow in Thailand in 2019. The 
results obtained from the identification of specimens collected on cannabis from October 2021 to 
December 2022 revealed the occurrence of nine tetranychid mite species. Among these nine species, 
it was found that Tetranychus phaselus Ehara (1960) was recorded for the first time. The collection 
records, along with a description of the diagnostic characteristics of the newly reported species, are 
provided.  
 
Keywords : mite, taxonomy, spider mite, Trombidiforme 
 

Introduction 
 The early records of plant feeding mite in Thailand was provided by Baker (1975) who gave 
the list of 32 species of Tetranychid mites along with their host plants. Ehara (1975) also reported 26 
species of spider mites on different host plants with a brief discuss on diagnostic characters of the 
important species. A total of 18 species of tetranychid mites were later reported by Charanasri et al. 
&0../ȮglȮRf_g'ȮglȮrfcȮns`jga_rgmlȮl_kcjwȮŴNfwrmnf_emsqȮkgrcȮ_lbȮrfcgpȮamlrpmjŵ,ȮRfgqȮns`jga_rgmlȮe_tcȮ
details on some important diagnostic characters, biology and control of these mites. After that in 2013 
Flechtmann published his work on the new species of tetranychid mites infesting cassava. Later in 
2014 Naing et al. found a new species and new records of tetranychid mites collected from different 
host plants.  
 All mites reported by previous acarologists mentioned were collected from many host plants 
but none of them was collected from cannabis which used to be classified as narcotic plants.  Survey 
and identification of mites on cannabis have been conducted after the unlock of certain regulations 
allowing their plant to be used and grown o for medicinal purposes. The scientific name of mites 
associated with cannabis grown in Thailand is provided in the paper along with the key to species of 
the genus Tetranychus and descriptions of the new record species. 
______________________________________________________________________________________ 
1-ȮEntomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture, Bangkok /.7.. 
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Material and Methods 
 The survey and identification of mites was made on cannabis grown both indoor and outdoor 
in BuriȮRam Province during October 2021 to December 2022. The infested plant part were collected 
and placed on paper towels, labelled, scaled int plastic bags and stored in the cooler box before 
bringing back to the laboratory. All mites specimens were taken from the plant materials with a fine 
`psqfȮ_lbȮkmslrcbȮmlȮrfcȮqjgbcqȮsqgleȮFmwcpŲqȮsolution as a mounting medium (Krantz, 1978).  All 
dried slides were ringed with glyptal and kept in the slide cabinet for further study. Mites specimens 
were examined under a phase contrast compound microscope (Olympus BX53).  Specimens were 
identified using the key of Ehara, 1960; Ehara, 1997 and Tseng, 1990.  All illustration of diagnostic 
characters of the new record species were drawn with the help of a drawing tube. Type specimens 
of the new record species are deposited in the mites collection of the Mite and Spider Research 
Group, Entomology and Zoology Division, Department of Agriculture, Thailand  
 

Results and Discussion 
Family Tetranychidae Donnadieu 
Subfamily Tetranychinae Berlese 
Tribe Tetranychini Reck 
Tetranychus Dufour, 1832:276 
 
Tetranychus phaselus Ehara*Ȯ/74.  
Figures 1 - 6 
 
Diagnosis 
 Female:Ȯperitreme strongly hooked. Opisthosoma medially with transverse striae except for 

diamond pattern striae between setae e1-f1 and longitudinal striae between f1-f1; dorsal setae with 11 

pairs of setae. (c1-3, d1-2, e1-2, f1-2, h2-3; n. b. setae h1 are absent, h2-3 are usually placed ventrally); set 
f1 typical dorsocentral position; dorsal body setae slender smooth or weakly serrated, extending 
beyond base of next row. Ventral area between coxae I-IV with smooth, transverse striae; pregenital 
striae longitudinal line, Tarsus I of female with proximal pair of duplex setae distal to other proximal 
tectile setae, Empodia with 3 pair of proximoventral hairs; empodia I-IV with mediotarsal spure rather 
inconspicuous; palp spinneret elongate, 2 ů 3 times as long as wide. Typical setal count: femora 
/.Ɗ4Ɗ2Ɗ29Ȯecls_9Ȯ3Ɗ3Ɗ2Ɗ29Ȯrg`g_cȮ7&/'˒ȮƊ5Ɗ4Ɗ59Ȯr_pqgȮ/1Ȯ&/+˒2dup)-13(1˒ +1dup) -9(1˒) -10(1˒);  
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Description 
 Female (n = 10; Figures 1 - 4) Body broad oval, color in life red. Body length 477 (408 - 502) 
long including rostrum, 319 (273 - 333) wide  
 Dorsum (Figure 1): Peritremes strongly hooked (Figure 4) Palp tarsus with terminal sensillum 
(spinneret) thick, 2 time as long as broad.  Lengths of dorsal setae: v2Ȯ 61 (50 - 63), 42Ȯ(57 - 67) apart; 
sc1 128 (115 - 128),Ȯ56 (73 - 84) apart; sc2 82 (75 - 84), 005Ȯ(188 - 227) apart; c1 114 (104 - 121), 67Ȯ(59 
- 74)Ȯapart; c2 113 (96 - 116 ),Ȯ/40 (143 - 164)Ȯapart; c3 93 (80 - 98),Ȯ075 (252 - 311)Ȯapart; d1 112 (104 - 
113 ), /.5Ȯ(87 - 107)Ȯapart;  d2 116 (101 - 117), 0/3Ȯ(192 - 224)Ȯapart; e1 106 (95 - 120), 33Ȯ(43 - 63)Ȯ
apart; e2 107 (101 - 115 ), /71Ȯ(147 - 193)Ȯapart; f1 91 (83 - 91),Ȯ51Ȯ(41 - 73)Ȯapart; f2 79 (72 - 85),Ȯ/./ 
(84 - 121)Ȯapart; h2 44 (38 - 49 ),Ȯ1/ (24 - 33)Ȯapart; h3 46 (39 - 50), 64Ȯ(75 - 104)Ȯapart. Median 
prodosomal shield with longitudinal striae; lateral idiosoma with longitudinal to oblique striae; 
opisthosoma medially with transverse striae except area striae between e1Ɗe1 diamond pattern striae, 
longitudinal striae between setae f1Ɗf1, dorsal setae slender, without tubercles and longer than 
distances between their bases of the next row.  
  Leg chaetotaxy, from coxae to tarsi, solenidia in parentheses (Figure 3) 
  G8Ȯ0Ɗ/Ɗ/.Ɗ3Ɗ7&/' - 13(1)+2 duplexes 
  GG8Ȯ0Ɗ/Ɗ4Ɗ3Ɗ5 - 13(1)+1 duplexes 
  GGG8/Ɗ/Ɗ2Ɗ2Ɗ4 - 9(1) 
  GT8Ȯ/Ɗ/Ɗ2Ɗ2Ɗ5 ů 10(1) 

 
 Male (n = 2; Figures 5 - 7) Body small than female. Body length (276 - 277) long including 
rostrum, 181 wide. Aedeagus without knob, largely sigmoid, small anterior projection and a long 
posterior projection taping caudad, knob of aedeagus directed upward at conspicuous angle 50 - 60° 
to the main shaft of aedeagus (Figure 6) 
 Dorsum (Figure 5): Lengths of dorsal setae: v2  (45 - 49), (43 - 54) apart; sc1 93, (64 - 65) apart; 
sc2 59, (141 - 149) apart; c1 (79 - 87), (55 - 61)Ȯapart; c2 (77 - 82), (105 - 106)Ȯapart; c3  (68 - 74), (175 - 
194)Ȯapart; d1 54*Ȯ(68 - 70)Ȯapart; d2 (79 - 81), (125 - 134)Ȯapart; e1  52*Ȯ(31 - 37)Ȯapart; e2 61*Ȯ(82 - 90)Ȯ
apart; f1 (58 - 61), (28 - 32)Ȯapart; f2 (32 - 40), (50 - 61)Ȯapart; h2 17, (24 - 27)Ȯapart; h3 19, (51 - 55)Ȯapart. 
  Leg chaetotaxy, from coxae to tarsi, solenidia in parentheses (Figure 7) 
  G8Ȯ0Ɗ/Ɗ/.Ɗ3Ɗ7&2' - 13(3)+2 duplexes 
  GG8Ȯ0Ɗ/Ɗ4Ɗ3Ɗ5 - 12(1)+1 duplexes 
  GGG8/Ɗ/Ɗ2Ɗ2Ɗ3 - 9(1) 
  GT8Ȯ/Ɗ/Ɗ2Ɗ2Ɗ5 ů 10(1) 
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 Type specimens: 21 females, 16 male, coll. P. Konvipasruang, Chum Het Sub-district, Mueang 
Buriram District, Thailand, 15.04705 ºN, 103.07396ºE', 21 December 2020, on leaves of hemp tree, 
Cannabis sativa L. (Cannabaceae) 

 
 Note 
 T. phaselus was describe originally by Ehara (/74.'Ȯfrom the specimen collected from Kanagawa, 
Japan. The published documents of the species were distributed from China, Japan, Korea, Taiwan, 
and CIS (Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, and 
Uzbekistan) attacking several plants e.g., Glycine max, Gossypium sp., Humulus scandens, Leonurus 
sibicicus, Manihot sp. Etc. (Bolland et al., /776',ȮHowever, this species was found for the first time in 
Thailand and first time in Cannabis plant. 
 

Key to species of Tetranychus in Thailand 
1. Tarsus I of female with proximal pair of duplex setae distal to other proximal tectile 

setaeźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź.źźźź,źź,2. 
- Tarsus I of female with proximal pair of duplex setae in line with most other proximal tectile 

setaeźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź.źźźźźź,7. 
2. Female empodium with mediodorsal spurs rather inconspicuous or absentźźźźźźźźźźźźźź3. 
- Female empodium with strong mediodorsal spurs; aedeagus head directed forward, 

ducklikeźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźT. okinawanus 
3. Pregenital area broken striaeźźźźźźźźźźźźźźźźźź..źźźźźźźźźźźźźźźźźźźźźźź12. 
- Pregenital striae design variedźźźźźźźźźźźźźźźźźźźźźźź,źźźźźźźźźźźźź.źźźźź4. 
4. Pregenital area with longitudinal striae; aedeagus knob design variedźźźźźźźźźź..źź..źźźź,,5. 
- Pregenital striae irregular, vague; aedeagus knob upright, long neck, with short pointed beak 

terminal knob of aedeagus 4 µm in diameterźźźźźźźźźźź..źźźźźźźźźźźźź,,T. kanzawai 
5. pregenital area with strong longitudinal striae; aedeagus anterior projection and posterior 

projection taping caudad, knob of aedeagus directed upward at 50 ů 60 degreeźźź.źź,..T. phaselus 
- Pregenital area with longitudinal striae, the striae broken medially; aedeagus knob design 
t_pgcbźźźźźźźźźźźźźźźźź..źźźźźźźźźź,,źźź,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,źźźź,,,,,......6. 

6. Aedeagus with distal termination more or less dilated to form definite terminal knob,,,,,,,ź,,,...,..,...,7. 
- Aedeagus with distal termination scarcely dilatedźźźźźźźźźźź,,źźźźźźźźźź,,źźT. piercei 
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7. Aedeagas knob with one or both projections acuteźźźźźźźźźźźźźźźźźźź,,źźźźźźź,,ź,,8. 
- Aedeagas knob large 4.2 (3.9 ů 4.3 µm), on averaged 1.7 times neck width 2.9 (2.1 ů 2.9 µm) 

asymmetrical with poorly developed posterior rounded projection and well developed anterior 
rounded projection anterodorsally directed. Knob dorsal margin undulated. Aedeagus shaft gradually 
narrows distally, slightly upturned. Neck short and wide, aedeagal knob axis forming an acute angle 
about 50° with shaft axis (range 43° ů 52°, males measured)źźźźźźźźźźźźźźźź,T. occultaspina 

6. The dorsal margin of aedeagal knob with a medial indentation near the posterior half, shaft of 
aedeagus turned dorsad at right angle to form a distal knob, knob with a small rounded anterior 
projection and a short acute posterior projection directed dorsocaudally, dorsal surface of knob 
with a small concave in anterior 2/3; knob about ¼ the length of darsal margin of shaft, Terminal 
ilm`ȮmdȮ_cbc_esqȮa_,Ȯ/,3ȮµkȮglȮbg_kcrcpźźźźźźźźźźźźźźź..źźźźźźźź,,,źź,,,T. truncates 

- Aedeagus head nearly rounded-convex dorsally, anvil-shaped; Terminal knob of aedeagus 2.5 ů 
2.6 µm glȮbg_kcrcpźźźźźźźźźźźźźźź,źźźźźźźźźź,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,źź,ź,T. urticae 

7. Female and male empodia (except for legs I and sometime II of male) with 3 pairs of 
npmvgkmtclrp_jȮf_gp*Ȯ_`msrȮqgkgj_pȮglȮjclerfźźźźźźźźźźźźź,,,,,,,,,,,,,,,,,,,,,,,,,,,,.....,,,,,,źźźźź,ź,//. 

- Female and male empodia with 2 pairs of proximoventral hair,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,,,,,,,,,,,,,,,,,,ź/.. 
/., ?cbc_esqȮugrfȮbgqr_jȮn_prȮdj_ecjj_rcźźźźźźźźź,,ź,,źźź,,źźźźź,,źź,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.T. fijiensis 
- ?cbc_esqȮugrfȮbgqr_jȮn_prȮtcpwȮqjclbcp*Ȯ`srȮlmrȮdj_ecjj_rcźźźźźźź,,źź,ź,,,,,,,,,,,,ź,,,T. taiwanicus 
//, Dck_jcȮugrfȮqk_jjȮ`srȮm`tgmsqȮqnspȮźźźźźźźźźźźźźźźźźźźź,,,,,,,,,,,,,............,,,,,,,,,,,,,,,,,,,,,,,,,/1. 
- Dck_jcȮugrfȮcknmbg_jȮaj_uȮkglsrcȮmpȮ_`qclrźźźźźźźźźź,źźź,,źźźźźźź,,,,,,,,,,,,,,,,,,,,.,,,,,,../0. 
/0, ?vgqȮmdȮ_cbc_e_jȮilm`ȮdmpkgleȮ_ȮqrpmleȮ_lejcȮugrfȮqf_drȮ_vgqźźźź,ź,,źźźźźźź.,,,,,,,,,,,,,.T. evansi 
- Axis of aedeagal knob parallel to shaft axis; aedeagal knob with no posterior 
npmhcargmlźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,,,,,,ź,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.T. ludeni 

/1, Aedeagal knob with relatively small, acute projections anteriorly and posteriorlyźź....T. macfarlanei 
- Aedeagal shaft bent dorsad at nearly right angle. Neck very short. Aedeagal knob axis forming an angle 

about 40° with shaft dorsal margin. Aedeagal knob small (1.9 µm in holotype), asymmetrical, with 
rounded anterior projection and pointed duck-beak like posterior projection posterodorsally directed. 
Shallow depression present on knob dorsal margin between the two projections.źT. truncatissimus 

/2, Aedeagus knob with beak directed upward at 45 bcepccȮ_lejcźźź,,źźźź,,,,........,,,,źT. mariannae 
- Aedeagus with small knob, anterior projection rounded, posterior projection pointed, dorsal 

surface slightly convex, with medio-nmqrcpgmpȮglbclr_rgmlźźźźźźźźźź,źźźź,,,,,,,,,,,,,,,,,,T. yusti 
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Figure 1 Tetranychus phaselus Ehara, female. Dorsal view of idiosoma. 
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Figure 2 Tetranychus phaselus Ehara, female. Ventral view of idiosoma. 
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Figure 3 Legs of female Tetranychus phaselus Ehara, (1) Trochanter to tarsus I; (2) Trochanter 
to tarsus II; (3) Trochanter to tarsus III; (4) Trochanter to tarsus IV 
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Figure 4 Diagnostic characters of female Tetranychus phaselus Ehara (1) Peritreme; (2) Palptarsus; 
(3) Ventral integumentary striae anterior to genital flap. (4) lobes on dorsal striae 
between e1-e1 
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1 2 



 ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 40 No.Ȯ2, July - December 2022             Ȯ      ȮȮȮȮȮȮȮȮ             47 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 5 Tetranychus phaselus Ehara, male. Dorsal view of idiosoma. 
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Figure 6 Tetranychus phaselus Ehara, male. Ventral view of idiosoma, (1) ů (3) variation of male 
aedeagus. 

 
 



 ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 40 No.Ȯ2, July - December 2022             Ȯ      ȮȮȮȮȮȮȮȮ             49 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 Legs of male Tetranychus phaselus Ehara (1) Trochanter to tarsus I; (2) Trochanter to 
tarsus II; (3) Trochanter to tarsus III; (4) Trochanter to tarsus IV. 
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Figure 8 Tetranychus phaselus Ehara (1) female; (2) male (3) group of female (4) symptom 

on cannabis leaf. 
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ĔŅĶŏİƚŅĶŃĺńĚįňŏĽŊŘŀľĬŀĬĝŀĬŒĭĴŃŏĕŊŀŏĪĻ Phthorimaea absoluta Meyrick, 1917 
 

ĽŋĬńħħŅȮŏĝŅĺĸŇĨ1/ȮȮŀŅĪŇĨĵƢȮĶńĔĔĽŇĔĶ1/ 
+++++++++++++++++++++++++++++++++++++++++++ 

 įňŏĽŊŘŀľĬŀĬĝŀĬŒĭĴŃŏĕŊŀŏĪĻ &tomato leafminer) ŏħŇĴŏĮƦĬĪňŗĶŌƟěńĔŒĬĝŊŗŀȮTuta absoluta (Meyrick, /7/5'Ȯ
&Lepidoptera:ȮGelechiidae)ȮŐĨƞěŅĔĔŅĶĽŊĭĮĶŃĺńĨŇĪŅĚŀĬŋĔĶĴĺŇīŅĬȮŀƟŅĚŀŇĚěŅĔĨńĺŀĵƞŅĚĨƟĬŐĭĭĪňŗŏĔŖĭœħƟěŅĔŏĴŊŀĚĺńĚĔŅőĵȮ
&Huancayo'ȮŐėĺƟĬęŌĬŇĬȮĭĶŇŏĺĦĪňŗĶŅĭĽŌĚĨŀĬĔĸŅĚĕŀĚĮĶŃŏĪĻŏĮĶŌȮŒĬĮƖ ė,Ļ,Ȯ/7/5Ȯőħĵ EdwardȮMeyrick ĞŉŗĚ
ĮƤěěŋĭńĬĨńĺŀĵƞŅĚĩŌĔŏĔŖĭĶńĔļŅœĺƟŒĬıŇıŇīĳńĦĤƢĮĶŃĺńĨŇĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ&Natural History Museum' ĔĶŋĚĸŀĬħŀĬȮ
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