
ÛØÅòÕã¬î 
ÂóÛìîãĀÅäÈ (Dionaea muscipula) ŏĮƦĬıŊĝĔŇĬŐĴĸĚĪňŗĴňĸńĔļĦŃŏĜıŅŃĨńĺőħħŏħƞĬȮĪŜŅŒľƟŏĮƦĬĪňŗĬŇĵĴĕŀĚįŌƟĮĸŌĔŏĸňŘĵĚĀæñ

âöëóäëČóÅòÎ plumbagin âöÅùÔëâÛòÖõÿÜĆÚëóäÖ­óÚâñÿäĆÈ ÂóäÿßóñÿæöĈãÈÖ­ÚÂóÛìîãĀÅäÈÕ­èãèõÙöÂóäßøĈÚÑóÚăâ¬ëóâóä×ÿßõćâ
ÜäõâóÔĂì­ÿßöãÈßîÖ¬îÅèóâÖ­îÈÂóäÃîÈÝú­ÜæúÂÿæöĈãÈăÕ­ ÕòÈÚòĈÚ ÂóäÿßóñÿæöĈãÈÿÚøĈîÿãøćîÂóÛìîãĀÅäÈ É÷ÈÚòÛè¬óÿÜĆÚèõÙöÂóäØöćâö
ÜäñëõØÙõáóßĂÚÂóäÿßõćâÜäõâóÔÖ­ÚÂóÛìîãĀÅäÈ ÿßøćîÖîÛëÚîÈÅèóâÖ­îÈÂóäÃîÈÝú­ÜæúÂÿæöĈãÈØòĈÈĂÚÿËõÈÂóäÅ­óĀæñÿßøćîÂóä
îÚùäòÂê° ÕòÈÚòĈÚÂóäèõÉòãÚöĈÉ÷Èé÷ÂêóÅèóâÿÃ­âÃ­ÚÃîÈîóìóä ĀæñëóäÅèÛÅùâÂóäÿÉäõÎÿÖõÛāÖØöćÿìâóñëâÖ¬îÂóäÿßóñÿæöĈãÈ
ÂóÛìîãĀÅäÈĂÚëáóßÜæîÕÿËøĈî āÕãÿæöĈãÈãîÕÂóÛìîãĀÅäÈÛÚîóìóäëúÖä1/2Murashige and Skoog (MS) 1/3MS ŐĸŃȮ
/-2MS ĶƞĺĴĔńĭbenzyl adenine (BA) 0 ŐĸŃ0.5 mg/l Naphthalene acetic (NAA) 0 ŐĸŃ0.1 mg/l ľĸńĚŏĸňŘĵĚȮ8ëòÜÕóì° 
ßÛè¬ó ÂóÛìîãĀÅäÈ âöÚČĈóìÚòÂëÕ ÃÚóÕØäÈßù¬â ĀæñÅèóâãóèĂÛ âóÂØöćëùÕ ÛÚîóìóäëúÖä 1/4MSŏĨŇĴȮBA 0.5 mg/l 
ŒĬĕĦŃĪňŗĽŅĴŅĶĩŏıŇŗĴěŜŅĬĺĬĵŀħœħƟĴŅĔĪňŗĽŋħȮĭĬŀŅľŅĶĽŌĨĶȮ/-1MS  ŏĨŇĴȮBA 0.5 mg/l 
ÅČóëČóÅòÎ:ĔŅĭľŀĵŐėĶĚȮĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀȮ

Abstract

Venusflytrap(Dionaeamuscipula) isapopularcarnivorousplantamonggrowersbecauseofspecialcharacteristicsand
effectiveplumbaginpreventingemergenceanddevelopmentofcancer.Thedemandsforornamentalpurposesaregettinghigher
buttheconventionalpropagationisnoteffectiveenoughtoincreasethepopulationofVenusflytrap,Therefore,micropropagation
ofVenusflytrapisconsideredasusefulmethodtoproducelargeamountofVenusflytrappopulationwithinlimiteddurationto
servemarketdemandsforbothconservativeandcommercialpurposes. Effectofmediumstrengthandplantgrowthregulators
concentrationonmicropropagationofVenusflytrapwereinvestigatedtospecifyanoptimummediumstrengthandplantgrowth
regulatorsconcentrationonmicropropagationofVenusflytrapTheshootsofVenusflytrapwereculturedon1/2Murashigeand
Skoogmedium(MS)1/3MS,and/-2MSmediumsupplementedwithbenzyladenine(BA)atconcentrationsof 0and0.5mg./l
includingwithNaphthaleneacetic(NAA)atconcentrationsof0and0.1mg./l. After8weeksculture,theresultsshowedthatthe
plantletsculturedon/-2MSmediumsupplementedwith0.5benzyladenine(BA)hadthehighestfreshweight,shootsize,andleaf
length. However,theplantletsculturedon/-3MSmediumsupplementedwith0.5benzyladenine(BA)hadthehighestshoot
number.
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ÛØÚČó
ÂóÛìîãĀÅäÈ (Venus flytrap)ËøćîèõØãóéóëÖä° Dionaea muscipulaÿÜĆÚßøËÂõÚĀâæÈØöćĂÂæ­ëúÎßòÚÙù°ËÚõÕìÚ÷ćÈ 

âö×õćÚÂČóÿÚõÕĂÚëìäòÑîÿâäõÂó (Slack,1981) ÉòÕîãú¬ĂÚèÈé° DROSERACEAE âöæòÂêÔñÿÊßóñÖòèāÕÕÿÕ¬Ú ØČóĂì­ăÕ­äòÛ
ÅèóâÚõãâĂÚìâú¬Ýú­ÜæúÂÿæöĈãÈßøËÂõÚĀâæÈ âöäóãÈóÚè¬ó ÂóÛìîãĀÅäÈâöëóä plumbaginØöćÿÜĆÚÜäñāãËÚ°ĂÚÕ­óÚ
ÿÜĆÚãóÖ­óÚâñÿäĆÈ (Pakulskiand Budzianowski, 1996; Gaaschtet al., 2013) ĂÚÙääâËóÖõÂóÛìîãĀÅäÈ
ÿÉäõÎÿÖõÛāÖĂÚëáóßÕõÚÂäÕ Øöćæù¬â âöÅèóâîùÕâëâÛúäÔ°ÖČćó ÂóäÃãóãßòÚÙù°ÿßøćîÂóäÅ­óØČóăÕ­āÕãèõÙöÂóäÿßóñÿâæĆÕ
ÜòÂËČóĂÛ Ö­îÈĂË­äñãñÿèæóÚóÚĀæñăÕ­ÜäõâóÔÚ­îã ÖæîÕÉÚÛóÈßòÚÙù°ÜæúÂÿæöĈãÈãóÂĂÚëáóßîóÂóéä­îÚÕòÈÚòĈÚÂóä
ĂË­ÿØÅÚõÅÿßóñÿæöĈãÈÿÚøĈîÿãøćîßøË É÷ÈÿÜĆÚØóÈÿæøîÂØöćÕöîã¬óÈìÚ÷ćÈĂÚÂóäÃãóãßòÚÙù° ÜäòÛÜäùÈßòÚÙù° ĀæñîÚùäòÂê°ßòÚÙùÂääâ
ßøË ĂÚÂóäÿßõćâÜäõâóÔÖ­ÚÂóÛìîãĀÅäÈÿßøćîĂË­ĂÚÂóäÝæõÖãóÖ­óÚâñÿäĆÈ Ö­îÈÝ¬óÚÂäñÛèÚÂóäÜäòÛÜäùÈßòÚÙù°ÿßøćîĂì­
ăÕ­Ö­ÚØöćâöëóäëČóÅòÎĂÚÜäõâóÔëúÈ ìäøîÜäòÛÜäùÈßòÚÙù°Ăì­ëóâóä×ÜæúÂÿæöĈãÈĀæñÿÉäõÎÿÖõÛāÖăÕ­ĂÚÜäñÿØéăØã 
Makowski ĀæñÅÔñ (2021) äóãÈóÚÂóäÜæúÂ×¬óããöÚÂóÛìîãĀÅäÈÿßøćîÿßõćâÜäõâóÔëóäÜäñÂîÛàöāÚæõÂHook 
(2001)äóãÈóÚè¬ó ÂóÛìîãĀÅäÈØöćÿæöĈãÈÛÚîóìóäÜäóéÉóÂëóäÅèÛÅùâÂóäÿÉäõÎÿÖõÛāÖ ÝæõÖëóä plumbagin 
5.3% ìæòÈÿæöĈãÈ 30 èòÚ ÚîÂÉóÂÚöĈ âöäóãÈóÚÿÂöćãèÂòÛÿßóñÿæöĈãÈÿÚøĈîÿãøćîÂóÛìîãĀÅäÈāÕãĂË­ËõĈÚë¬èÚÖ¬óÈą ÿË¬Ú 
ËõĈÚë¬èÚĂÛ(Beebe,1980; Parlimanet al.,1982a;Minocha,1985; îòÎËæö ĀæñëāæÙä,2556; äòÖÚó ĀæñÚõáóßä, 
2561) ăäāÌâ (Palimanet al., 1982b) ÜæóããîÕ (Hutchison, 1984; Jang et al.,2003) Â­óÚË¬îÕîÂ (Teng, 
1999)

èòÖ×ùÜäñëÈÅ°
ÿßøćîé÷ÂêóÝæÃîÈÂóäæÕÜäõâóÔÙóÖùîóìóäìæòÂĀæñÙóÖùîóìóääîÈëúÖäMurashigeandSkoog

(MS)ŐĸŃĔŅĶŏĨŇĴľĶŊŀœĴƞŏĨŇĴbenzyladenine(BA)ĶƞĺĴĔńĭNaphthaleneacetic(NAA)ĨƞŀĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĕŀĚĔŅĭľŀĵŐėĶĚŒĬĽĳŅıĮĸŀħŏĝŊŘŀŐĸŃŀńĨĶŅĶŀħĝňĺŇĨĳŅĵľĸńĚĔŅĶŀĬŋĭŅĸ/ŏħŊŀĬ

èõÙöÕČóÿÚõÚÂóäèõÉòã 

ÝæÂóäèõÉòãĀæñîáõÜäóãÝæ
ÉóÂÂóäÿßóñÿæöĈãÈÖ­ÚÂæ­óÂóÛìîãĀÅäÈÛÚîóìóäëúÖä1/2MS1/3MS1/4MSĀæñÂóäÿÖõâìäøîăâ¬ÿÖõâBAĀæñNAAÿÜĆÚÿèæó

8ëòÜÕóì°ßÛè¬óÂóÛìîãĀÅäÈâöÚČĈóìÚòÂëÕĀæñÃÚóÕØäÈßù¬ââóÂØöćëùÕ2,707.78mgĀæñ4.78ÿÌÚÖõÿâÖäÖóâæČóÕòÛÿâøćîÿæöĈãÈÛÚ
îóìóäëúÖä1/4MSÿÖõâBA0.5mg/lÚîÂÉóÂÚöĈßÛè¬óÂóäÿÖõâBA0.5mg/lÿßöãÈîã¬óÈÿÕöãèĂÚØùÂëúÖäîóìóäë¬ÈÿëäõâÂóäÿßõćâÃ÷ĈÚÃîÈ
ÉČóÚèÚãîÕÚČĈóìÚòÂëÕĀæñÃÚóÕØäÈßù¬âÃîÈÂóÛìîãĀÅäÈÿâøćîÿÜäöãÛÿØöãÛÅ¬óØöćăÕ­ØóÈë×õÖõßÛè¬óăâ¬âöÅèóâĀÖÂÖ¬óÈÂòÚÕòÈTable1
ĀæñFig.1ëîÕÅæ­îÈÂòÛÿÍîâóæã°ĀæñëùÚõëó(2558)äóãÈóÚè¬óÂóÛìîãĀÅäÈÛÚîóìóäëúÖä1/2MSĀæñ1/2MSÿÖõâBA0.5 mg/l
âöÅèóâëúÈÖ­ÚÿßõćâÃ÷ĈÚîòÎËæöĀæñëāæÙä(2556)ÿßõćâÉČóÚèÚÂóÛìîãĀÅäÈÕ­èãÂóäÿæöĈãÈÂóÛĀæñĂÛî¬îÚÛÚîóìóäëúÖä1/2MSä¬èâÂòÛ
BA1.0 mg/lĂì­Å¬óÿÊæöćãÜäõâóÔĀÅææòëëúÈØöćëùÕĀæñë¬ÈÿëäõâĂì­ĀÅææòëßòÓÚóÿÂõÕÿÜĆÚÖ­ÚĀæñäóÂăÕ­ëúÈëùÕÕ­èãĂÚÃÔñØöćJangĀæñ
ÅÔñ(2003)äóãÈóÚè¬óëóâóä×ÿßõćâÜäõâóÔãîÕÂóÛìîãĀÅäÈăÕ­âóÂØöćëùÕÛÚîóìóäëúÖä1/3MSÿÖõâăÅÿÚÖõÚ2.3mMpH5.5Āæñ
îóìóäëúÖä1/3MSÿÖõâIBA0.5mMÿìâóñëČóìäòÛÂóäËòÂÚČóäóÂÿÂõÕäóÂìæòÈÿæöĈãÈ5-6ëòÜÕóì°

ëäùÜÝæ
ÂóÛìîãĀÅäÈâöÉČóÚèÚĂÛÖ¬îÂîâóÂØöćëùÕÛÚîóìóäëúÖä 1/2MS 1/3MS ŐĸŃȮ1/4MS ĮĶŅĻěŅĔĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨȮŐĸŃĴňŀńĨĶŅĔŅĶŏĔŇħĶŅĔĴŅĔĔĺƞŅ

ĵŀħĪňŗŏĸňŘĵĚŒĬĽŌĨĶŀŅľŅĶŏĨŇĴȮBA ľĶŊŀŏĨŇĴȮBAĶƞĺĴĔńĭNAAĔŅĶŏĨŇĴȮBA.,3Ȯmg/l ŏıňĵĚŀĵƞŅĚŏħňĵĺŒĬĪŋĔĽŌĨĶŀŅľŅĶȮĽƞĚŏĽĶŇĴĔŅĶŏıŇŗĴĕŉŘĬĕŀĚěŜŅĬĺĬĵŀħȮĬŘŜŅľĬńĔĽħȮ
ŐĸŃĕĬŅħĪĶĚıŋƞĴĕŀĚĔŅĭľŀĵŐėĶĚȮŀŅľŅĶĪňŗŏľĴŅŃĽŜŅľĶńĭĔŅĶŏıŇŗĴĮĶŇĴŅĦĨƟĬĔŅĭľŀĵŐėĶĚŒĬĽĳŅıĮĸŀħŏĝŊŘŀȮėŊŀȮĽŌĨĶȮ1/3MS ŏĨŇĴȮBA .,3Ȯmg/l ĽŅĴŅĶĩŏıŇŗĴ
ěŜŅĬĺĬĵŀħȮĬŘŜŅľĬńĔĽħȮĕĬŅħĪĶĚıŋƞĴȮŐĸŃėĺŅĴĵŅĺŒĭœħƟħňȮŐĸŃĨƟĬĴňŀńĨĶŅĶŀħĝňĺŇĨȮ88.88ŏĮŀĶƢŏĞŖĬĨƢȮľĸńĚŀĬŋĭŅĸȮ/ȮŏħŊŀĬ
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Fig.2 Venus flytrapplantlets from micropropagation after 1 month acclimatization

Fig.1Venus flytrapcultured on different medium after 8 weeks
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ÉóÂÂóäé÷ÂêóÝæÃîÈëúÖäîóìóäÖ¬îÂóäÿÂõÕäóÂßÛè¬óÖ­ÚÂóÛìîãĀÅäÈØöćÿæöĈãÈÛÚîóìóäëúÖä1/2MS/-1MSŐĸŃ/-2MS
ĮĶŅĻěŅĔĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨŏĔŇħĶŅĔĴŅĔĔĺƞŅĵŀħĪňŗŏĸňŘĵĚŒĬĽŌĨĶŀŅľŅĶĪňŗŏĨŇĴBAľĶŊŀBAĶƞĺĴĔńĭNAAĽŀħėĸƟŀĚĔńĭŏğŀĴŅĸĵƢ

ŐĸŃĽŋĬŇĽŅ&0336'ĶŅĵĚŅĬĔŅĶĝńĔĬŜŅĶŅĔĕŀĚĵŀħĪňŗŏĸňŘĵĚĭĬĽŌĨĶMSŐĸŃ1/2MSĴňŀńĨĶŅĔŅĶŏĔŇħĶŅĔĴŅĔĔĺƞŅĵŀħĪňŗŏĸňŘĵĚĭĬŀŅľŅĶŏĨŇĴBA
ĂÚÃÔñØöćäòÖÚóĀæñÚõáóßä(2561)äóãÈóÚè¬óĂÛî¬îÚÃîÈÂóÛìîãĀÅäÈâöÿÜîä°ÿÌĆÚÖ°ÂóäÿÂõÕÖ­Ú100ŏĮŀĶƢŏĞŖĬĨƢŐĸŃŏĔŇħĶŅĔœħƟħňĪňŗĽŋħ

88,89ŏĮŀĶƢŏĞŖĬĨƢŏĜĸňŗĵ6,22±0,22ĶŅĔ/Ö­ÚÛÚëúÖä1/2MSŏĨŇĴNAA0,5 mg/l
ÉóÂÂóäé÷ÂêóÚöĈìæòÈÂóäÚČóÖ­ÚÂæ­óÂóÛìîãĀÅäÈîîÂîÚùÛóæÕ­èãÿßîä°ăæØ°:ĽŐĲĔĬńĴĴŀĽ:ıňĪĴŀĽŀńĨĶŅĽƞĺĬ2:2:1ŏĮƦĬ

ŏĺĸŅ1ŏħŊŀĬıĭĺƞŅĨƟĬĔĸƟŅěŅĔŀŅľŅĶĽŌĨĶ1/3MSĮĶŅĻěŅĔĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĴňŀńĨĶŅĶŀħĽŌĚĽŋħ100ÿÜîä°ÿÌĆÚÖ°ăâ¬âöÅèóâ
ĀÖÂÖ¬óÈØóÈë×õÖõÂòÛÖ­ÚÂæ­óØöćÿæöĈãÈÛÚîóìóäëúÖä1/3MSŐĸŃ1/4MSŏĨŇĴìäøîăâ¬ÿÖõâBAŐĸŃNAAÕòÈTable0Fig.0ŒĬĕĦŃĪňŗ

JangŐĸŃėĦŃ&0..1'ĶŅĵĚŅĬĺƞŅŀŅľŅĶĽŌĨĶ/-1MSŏĨŇĴIBA.,3mMŏľĴŅŃĽŜŅľĶńĭĔŅĶĝńĔĬŜŅĶŅĔŏĔŇħĶŅĔľĸńĚĺŅĚŏĸňŘĵĚŏĮƦĬŏĺĸŅ3+4
ĽńĮħŅľƢĵƟŅĵĨƟĬĔĸƟŅŀŀĔĮĸŌĔŒĬĺńĽħŋĪňŗĮĶŃĔŀĭħƟĺĵıňĪĴŀĽĨƞŀĪĶŅĵŀńĨĶŅĽƞĺĬ/Ĩƞŀ/ĨƟĬĔĸƟŅĴňŀńĨĶŅĶŀħ/..ŏĮŀĶƢŏĞŖĬĨƢ

ÉóÂÂóäé÷ÂêóÚöĈßÛè¬óÂóÛìîãĀÅäÈâöÉČóÚèÚ
ĂÛÖ¬îÂîâóÂØöćëùÕÿâøćîÿæöĈãÈÛÚëúÖä1/2MS1/3MSĀæñ
1/4MSÜäóéÉóÂëóäÅèÛÅùâÂóäÿÉäõÎÿÖõÛāÖØČóÚîÈ
ÿÕöãèÂòÛJangĀæñÅÔñ(2003)äóãÈóÚè¬óîóìóäëúÖä
1/3MS ëóâóä×ÿßõćâÉČóÚèÚĂÛĀæñÅèóâãóèĂÛÃîÈ
ÂóÛìîãĀÅäÈăÕ­ÕöØöćëùÕHutchison(1984)ÿßõćâÜäõâóÔ
Ö­ÚÂóÛìîãĀÅäÈÛÚîóìóäëúÖäLinsmaierĀæñSkoog

(1965)ÿÖõâăÅÿÚÖõÚ10mMĀæñNAA0.5mMĀæñ
äóãÈóÚÿßõćâÿÖõâè¬óăÅÿÚÖõÚâöÜäñëõØÙõáóßĂÚÂóäÿßõćâ
ÜäõâóÔãîÕÕöÂè¬óbenzylaminopurine(BAP)äèâØòĈÈ
pH ÃîÈîóìóäØöćÿìâóñëâÅøî5.7ÂóäæÕÜäõâóÔ
ăÚāÖäÿÉÚĂÚîóìóäæÈāÕãÂóäæÕÜäõâóÔÙóÖùîóìóäìæòÂ
æÈÅä÷ćÈìÚ÷ćÈìäøîìÚ÷ćÈÖ¬îëöćØČóĂì­ăÕ­Ö­ÚĂìâ¬Ú­îãæÈÌ÷ćÈ
ëóâóä×ØÕĀØÚÕ­èãÂóäÿÖõâÿÅÌöÚăïāÕäăæÿëØ


