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Two types of cytokinins, 6-Benzyladenine (BA) and/or coconut water (CW) and pH of medium were
studied for their effects on shoot formation, growth and somaclonal variation of banana tissue culture. The
cultures were carried out on Murashige and Skoog (MS) medium for 30 days. The average shoot length (5.82
cm) was obtained in liquid medium supplemented with 15% CW. While a high number of shoots at 3.8
shoots/explant were obtained in liquid medium supplemented with 5 mg/l BA. For fresh weight, liquid
medium supplemented with 5 mg/l BA in combination with 15% CW gave the best results (2.26 g/shoot). An
optimum pH for promotion shoot length (5.67 cm) was 5.6 whereas the lower value (pH 4) promoted a high
number of shoot formation (3.89 shoots/explant). The highest fresh weight of 1.33 g/shoot was obtained on
medium adjusted pH to 8. After maintaining the shoots by successive subculturing (3-4 week-intervals) on
MS medium with 5 mg/l BA several morphological abnormalities were obtained. Among those, chlorotic
leaves (1.5%) were firstly observed in the first subculture and increased to 3% in the second subculture.
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Somaclonal variation in tissue culture of Kluai Num Wa
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Moreover, a narrow leaf at 25.76% was also observed in this period. Further subculture, more somaclonal
variation,  such  as  a  thin  long  shoots,  nodular  shoots  and  bamboo-like  leaf,  appeared.  Isozyme  marker
revealed a difference in zymogram patterns among those somaclonal variants.

Key words : Kluai Num Wa, Musa, somaclonal variation, isozyme, benzyladenine,
coconut water
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°“√»÷°…“º≈¢Õß 6-Benzyladenine (BA) ·≈–/À√◊Õ πÈ”¡–æ√â“« (CW) µàÕ°“√ √â“ß¬Õ¥√«¡ ·≈–°“√‡®√‘≠

¢Õß°≈â«¬πÈ”«â“∫πÕ“À“√·¢ÁßÀ√◊ÕÕ“À“√‡À≈« Ÿµ√ Murashige and Skoog (MS) À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ√–¬–‡«≈“

30 «—π æ∫«à“ §«“¡ Ÿß¢Õßµâπ°≈â«¬ Ÿß ÿ¥ 5.82 ‡´πµ‘‡¡µ√ ‡¡◊ËÕ‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈« Ÿµ√ MS ‡µ‘¡ CW ‡¢â¡¢âπ

15%  BA ‡¢â¡¢âπ 5 ¡°./≈‘µ√  ™—°π”¬Õ¥‰¥â Ÿß ÿ¥ 3.8 ¬Õ¥/™‘Èπ à«π  „πÕ“À“√‡À≈«‡µ‘¡ B
 
A ‡¢â¡¢âπ 5 ¡°./≈‘µ√

√à«¡°—∫ CW ‡¢â¡¢âπ 15% „ÀâπÈ”Àπ—° ¥¬Õ¥ Ÿß ÿ¥ 2.26 °√—¡/™‘Èπ à«π ‡¡◊ËÕ‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈« §«“¡‡ªìπ°√¥-

¥à“ß 5.6  àß‡ √‘¡§«“¡ Ÿß¢Õßµâπ°≈â«¬‰¥â¥’∑’Ë ÿ¥ 5.67 ´¡. √–¥—∫ pH 4 ™—°π”®”π«π¬Õ¥‰¥â Ÿß ÿ¥ 3.89 ¬Õ¥/™‘Èπ à«π

·≈–∑’Ë√–¥—∫ pH 8  “¡“√∂™—°π”„Àâ¬Õ¥°≈â«¬¡’πÈ”Àπ—° ¥ 1.33 °√—¡/™‘Èπ à«π ®“°°“√»÷°…“§«“¡·ª√ª√«π¢Õß

°≈â«¬πÈ”«â“∫πÕ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡ BA ‡¢â¡¢âπ 5 ¡°./≈‘µ√ pH 5.6 ‚¥¬∑”°“√¬â“¬‡≈’È¬ß∑ÿ° Ê 3-4  —ª¥“Àå æ∫«à“

À≈—ß°“√¬â“¬‡≈’È¬ß„π§√—Èß·√°µâπ°≈â«¬¡’≈—°…≥–º‘¥ª°µ‘§◊Õ „∫ ’´’¥ 1.5%  „π°“√¬â“¬‡≈’È¬ß§√—Èß∑’Ë Õßæ∫µâπ°≈â«¬

≈—°…≥–º‘¥ª°µ‘ 2 ≈—°…≥– §◊Õ „∫ ’´’¥·≈–„∫¥“∫ 3 ·≈– 25.76% µ“¡≈”¥—∫  ·≈–„π°“√¬â“¬‡≈’È¬ß§√—Èß∑’Ë “¡ æ∫

µâπ°≈â«¬¡’≈—°…≥–º‘¥ª°µ‘‡æ‘Ë¡¢÷Èπ §◊Õ ≈”µâπ¬◊¥¬“« ÀπàÕª¡ ·≈–„∫‡ªìπ‡ âπ¡â«πßÕ ‡¡◊ËÕπ”¡“µ√«® Õ∫§«“¡·ª√

ª√«π∑“ßæ—π∏ÿ°√√¡‚¥¬„™â‰Õ‚´‰´¡å‡ªÕ√åÕÕ°´‘‡¥  (PER) æ∫§«“¡·µ°µà“ß¢Õß√Ÿª·∫∫‡Õπ‰´¡å„π·µà≈–≈—°…≥–

°≈â«¬ (Musa spp.) ‡ªìπæ◊™∑’Ë™Õ∫Õ“°“»√âÕπ™◊Èπ
∂‘Ëπ°”‡π‘¥¢Õß°≈â«¬®÷ßÕ¬Ÿà „π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ
¡’§ÿ≥§à“∑“ßÕ“À“√   ∑ÿ° à«π¢Õß°≈â«¬ “¡“√∂π”¡“„™â
ª√–‚¬™πå‰¥âÕ¬à“ß°«â“ß¢«“ß ‡ªìπæ◊™∑’Ë‡®√‘≠‡µ‘∫‚µ‰¥â‡√Á«„Àâ
º≈„π√–¬– —Èπ·≈–¥Ÿ·≈√—°…“ßà“¬  ‡À¡“–°—∫ ¿“æ¥‘πøÑ“
Õ“°“»„πª√–‡∑»‰∑¬ Õ’°∑—Èßª√–‡∑»‰∑¬¬—ß‡ªìπª√–‡∑»ºŸâ àß
ÕÕ°°≈â«¬√“¬„À≠à (ª«’≥“ ·≈–§≥–, 2533)  ªí®®ÿ∫—π¡’
°“√¢¬“¬æ◊Èπ∑’Ë°“√ª≈Ÿ°°≈â«¬‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ·µà°Á¬—ß‰¡à
‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√¢Õßµ≈“¥°≈â«¬∑—Èß¿“¬„πª√–‡∑»
·≈–µà“ßª√–‡∑» „π°“√¢¬“¬æ◊Èπ∑’Ëª≈Ÿ°®÷ß®”‡ªìπµâÕß„™âÀπàÕ
°≈â«¬„π°“√ª≈Ÿ°‡ªìπ®”π«π¡“°  Õ’°∑—Èß¬—ß¡’ªí≠À“„π‡√◊ËÕß
¢Õß‚√§∑’Ë ”§—≠§◊Õ ‚√§µ“¬æ√“¬ ·≈–‚√§„∫®ÿ¥¢Õß°≈â«¬
(∫ÿ≠¬◊π ·≈–√—™π’, 2533) °“√¢¬“¬æ—π∏ÿå°≈â«¬¥â«¬«‘∏’°“√
‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ®÷ß‡ªìπ«‘∏’∑’Ë “¡“√∂¢¬“¬æ—π∏ÿå°≈â«¬‰¥â„π

ª√‘¡“≥¡“°„π√–¬–‡«≈“Õ—π —Èπ ª√“»®“°‚√§ ·≈–¡’§«“¡
 ¡Ë”‡ ¡Õ ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ∑’Ë‡æ‘Ë¡¢÷Èπ·≈–¡’§ÿ≥¿“æ ‡ªìπ«‘∏’∑’Ë
‡À¡“–„π°“√∑”‡ªìπ°“√§â“ (°—≈¬“≥’, 2536)  ¡’√“¬ß“πº≈
 ”‡√Á®„π°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥°≈â«¬®”π«π¡“°‡æ◊ËÕ°“√
¢¬“¬æ—π∏ÿå ¥—ß√“¬ß“π¢Õß Bhayalakshmi ·≈– Signh
(1995) ‡æ“–‡≈’È¬ß™‘Èπ à«π‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ à«π¬Õ¥¢Õß°≈â«¬
3 ™π‘¥ §◊Õ Cavendish, Bluggoe ·≈– Silk ∫πÕ“À“√ Ÿµ√
Murashige and Skoog (MS)  ‡µ‘¡  6-Benzyladenine
(BA) 8.9 µM ·≈– Indoleacetic acid  (IAA) 0.98 µM
„πÕ“À“√∑’Ë·µ°µà“ß°—π 3 ™π‘¥ §◊Õ Õ“À“√«ÿâπ Õ“À“√‡À≈«∑’Ë
¡’°“√‡¢¬à“ ·≈–Õ“À“√‡À≈«Õ¬Ÿà°—∫∑’Ë æ∫«à“„πÕ“À“√‡À≈«Õ¬Ÿà
°—∫∑’Ë¡’°“√ √â“ß·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß¬Õ¥‰¥â¡“°∑’Ë ÿ¥ ·µà
„πÕ“À“√«ÿâπ¡’Õ—µ√“°“√√Õ¥™’«‘µπÕ°À≈Õ¥∑¥≈Õß Ÿß∑’Ë ÿ¥
ª√–¿“ ‘π’ (2529) ‰¥â∑¥≈Õß‡≈’È¬ßÀπàÕ¢Õß°≈â«¬‰¢àæ√–
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µ–∫Õß„πÕ“À“√ Ÿµ√ MS ∑’Ë‡µ‘¡πÈ”¡–æ√â“« (CW) 15%
·≈–  BA 5 ¡°./≈‘µ√ ·≈–¡’°“√µ—¥·∫àß·≈–¬â“¬Õ“À“√∑ÿ°Ê
4  —ª¥“Àå æ∫«à“ “¡“√∂‡æ‘Ë¡ª√‘¡“≥‰¥â 1,025 ÀπàÕ„π‡«≈“
20  —ª¥“Àå  ®√‘π∑√å (2537) ‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬æ—π∏ÿå
·°√π‡ππ∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./≈‘µ√ »÷°…“
§«“¡‡¢â¡¢âπ¢Õß√–¥—∫πÈ”µ“≈´Ÿ‚§√  πÈ”¡–æ√â“« ·≈–¢π“¥
¢Õß¢«¥ æ∫«à“πÈ”µ“≈´Ÿ‚§√ §«“¡‡¢â¡¢âπ 3% πÈ”¡–æ√â“«
§«“¡‡¢â¡¢âπ 15% ·≈–¢«¥¢π“¥‡≈Á°¡’§«“¡‡À¡“– ¡∑’Ë ÿ¥
„π°“√™—°π”¬Õ¥ ÀπàÕ πÈ”Àπ—° ¥¬Õ¥ ·≈–§«“¡ Ÿß¢Õßµâπ
ÕàÕπ  ”À√—∫„π°≈â«¬πÈ”«â“¬—ß¡’√“¬ß“ππâÕ¬ °“√‡æ“–‡≈’È¬ß
‡π◊ÈÕ‡¬◊ËÕ‡¡◊ËÕπ”¡“‡≈’È¬ß„Àâ‡°‘¥‡ªìπµâπæ◊™ æ∫«à“æ◊™∑’Ë‡°‘¥‡ªìπ
µâπ„À¡à¡’≈—°…≥–·µ°µà“ß‰ª®“°‡¥‘¡ °“√·ª√º—π∑’Ë‡°‘¥¢÷Èπ„π
‡π◊ÈÕ‡¬◊ËÕ‡æ“–‡≈’È¬ß À√◊Õ„πæ◊™∑’Ë‡°‘¥®“°°“√‡æ“–‡≈’È¬ß ‡√’¬°
«à“‚´¡“‚§≈πÕ≈·«√‘‡Õ™—π (somaclonal variation) ( ‘√πÿ™,
2540) „π°≈â«¬æ—π∏ÿåµà“ßÊ ∑’Ë‡æ“–‡≈’È¬ßæ∫Õ—µ√“°“√º—π·ª√
∑’Ë·µ°µà“ß°—π (°—≈¬“≥’, 2533)  Hwang ·≈– Ko (1988)
¬—ßæ∫«à“°“√¢¬“¬æ—π∏ÿå¥â«¬°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ®“°ª≈“¬
¬Õ¥°≈â«¬ÀÕ¡ (AAA)  “¡“√∂°àÕ„Àâ‡°‘¥°“√º—π·ª√„π
≈—°…≥–µà“ßÊ‰¥â 3% ®“°µâπ∑’Ë‰¥â∑—ÈßÀ¡¥ 42,260 µâπ ·≈–
¬—ßæ∫µâπ∑’Ëµâ“π∑“πµàÕ‚√§µ“¬æ√“¬Õ’°¥â«¬   à«π„π°≈â«¬
§“‡«π¥‘™ (AAA) ‡¡◊ËÕ‡æ“–‡≈’È¬ßª≈“¬¬Õ¥∫πÕ“À“√ Ÿµ√
MS ‡µ‘¡ 6-Benzylaminopurine (BAP) 5 ¡°./≈‘µ√
æ∫µâπ°≈â«¬∑’Ë¡’≈—°…≥–º—π·ª√‰ª®“°‡¥‘¡·≈–¬—ß‡ªìπæ—π∏ÿå∑’Ë
µâ“π∑“πµàÕ‚√§ Yellow Sigatoka Õ’°¥â«¬ (Trujillo and
Gracia, 1996) Christina ·≈– Rodrigues (2004) ‡æ“–
‡≈’È¬ßª≈“¬¬Õ¥°≈â«¬ Pacovan (AAB) ∫πÕ“À“√ Ÿµ√ MS
‡µ‘¡ BAP  2.5 ¡°./≈‘µ√ À≈—ß°“√¬â“¬‡≈’È¬ß„π§√—Èß∑’Ë 5 ‰ª Ÿà
Õ“À“√ Ÿµ√ MS ‡µ‘¡ BAP 4 ¡°./≈‘µ√ æ∫§«“¡º—π·ª√
5.8% „π°“√µ√«® Õ∫§«“¡·ª√ª√«π¢Õß°≈â«¬‚¥¬∑—Ë«‰ª
π‘¬¡„™â 3 «‘∏’°“√ §◊Õ æ‘®“√≥“®“°≈—°…≥– —≥∞“π ‡∑§π‘§
∑“ß‡´≈≈å«‘∑¬“ (Simmonds and Shepherds, 1955) ·≈–
°“√„™â‡∑§π‘§∑“ß™’«‡§¡’ ‡™àπ isozyme technique (Bhat
·≈–§≥–, 1992)

‰Õ‚´‰´¡å (isozyme) §◊Õ ‡Õπ‰´¡å (enzyme) ∑’Ë¡’
§«“¡®”‡æ“–µàÕ “√µ—Èßµâπ (subtrate) µ—«‡¥’¬«°—π®÷ß‡√àß
ªØ‘°‘√‘¬“‡¥’¬«°—π  „π ‘Ëß¡’™’«‘µ‡¥’¬«°—π  ·µà¡’√Ÿª·∫∫¢Õß
‚¡‡≈°ÿ≈ ·≈–§ÿ≥ ¡∫—µ‘∫“ßª√–°“√∑’Ëµà“ß°—π‚¥¬¡’ “‡Àµÿ ”§—≠
¡“®“°æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π («‘‰≈«√√≥ ·≈–Õ¡√√—µπå,

2533; ¡πµ√’ ·≈–§≥–, 2542)  ‚¥¬¥â“πæ◊™ “¡“√∂„™â
‡∑§π‘§‰Õ‚´‰´¡å‡ªìπ¥—™π’√–∫ÿ§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡
 “¬æ—π∏ÿå  °“√µ√«® Õ∫‡¡≈Á¥æ—π∏ÿå  ·≈–°“√«‘π‘®©—¬‚√§æ◊™
µà“ßÊ (æ√√≥’, 2543) ¥—ß‡™àπ Ramalakshmi ·≈–§≥–
(2003) ∑”°“√»÷°…“§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°≈â«¬
6  “¬æ—π∏ÿå ´÷Ëß‡ªìπ°≈â«¬∑’Ë‡°‘¥§«“¡·ª√ª√«π®“°®”π«π
°“√¬â“¬‡≈’È¬ß∑’Ëµà“ß°—π¥â«¬‡∑§π‘§‰Õ‚´‰´¡å æ∫«à“ ‰Õ‚´‰´¡å
√–∫∫ esterase   “¡“√∂®”·π°§«“¡·µ°µà“ß‰¥âÕ¬à“ß™—¥‡®π
·µà‰¡à· ¥ß·∂∫ ’„π√–∫∫ peroxidase ·≈– acid phos-
phatase  ‡°…¡»—°¥‘Ï (2535) ‰¥â®”·π°¬’‚π¡¢Õß°≈â«¬¥â«¬
«‘∏’™’«‡§¡’ ‚¥¬°“√ °—¥‡Õπ‰´¡å®“°„∫°≈â«¬ 107 ™π‘¥ ‡æ◊ËÕ
µ√«®·¬°æ—π∏ÿå°≈â«¬™π‘¥µà“ßÊ æ∫«à“ ·∂∫ ’¢Õß‰Õ‚´‰´¡å
peroxidase  “¡“√∂·¬°°≈â«¬ ÷́Ëß¡’™ÿ¥‚§√‚¡‚´¡ AA AAA
·≈–AAB ÕÕ°®“° ABB ABBB ·≈– BBB ·≈– “¡“√∂
·¬°°≈â«¬´÷Ëß¡’™ÿ¥‚§√‚¡‚´¡ ABB ÕÕ°®“° ABBB ·≈–
BBB ‰¥â ·≈–·∂∫ ’¢Õß‰Õ‚´‰´¡å glutamate oxaloacetate
transaminase  “¡“√∂·¬°°≈â«¬´÷Ëß¡’™ÿ¥‚§√‚¡‚´¡ AA
ABBB BB ÕÕ°®“° BBB ‰¥â

¥—ßπ—Èπ„π°“√∑¥≈Õßπ’È  ®÷ß‰¥â»÷°…“Õ‘∑∏‘æ≈¢Õß Ÿµ√
Õ“À“√·≈– “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ„π°“√π”¡“‡æ“–‡≈’È¬ß
µ≈Õ¥®π°“√»÷°…“ pH ∑’Ë¡’º≈µàÕ°“√æ—≤π“¢Õß¬Õ¥°≈â«¬
√«¡∑—Èß»÷°…“°“√·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°≈â«¬πÈ”«â“∑’Ë‰¥â
®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ  ·≈–µ√«® Õ∫§«“¡·ª√ª√«π
¥—ß°≈à“«‚¥¬°“√„™â‡∑§π‘§‰Õ‚´‰´¡å  ∑—Èßπ’È‡æ◊ËÕ‡ªìπ·π«∑“ß
„π°“√»÷°…“°“√¢¬“¬æ—π∏ÿå·≈–°“√ª√—∫ª√ÿßæ—π∏ÿå°≈â«¬πÈ”«â“
„Àâ‰¥âº≈º≈‘µ∑’Ë¥’ ·≈–¡’§ÿ≥¿“æ ŸßµàÕ‰ª

«‘∏’°“√∑¥≈Õß

1. »÷°…“º≈¢Õßª√–‡¿∑Õ“À“√ BA ·≈–πÈ”¡–æ√â“«µàÕ

°“√ √â“ß¬Õ¥√«¡·≈–°“√‡®√‘≠¢Õß¬Õ¥

„™â¬Õ¥√«¡°≈â«¬„πÀ≈Õ¥∑¥≈Õß´÷Ëß™—°π”®“°°“√
‡æ“–‡≈’È¬ß‡π◊ÈÕ‡®√‘≠ à«π¬Õ¥®“°ÀπàÕ  ¬â“¬‡≈’È¬ß‡æ◊ËÕ‡æ‘Ë¡
ª√‘¡“≥„πÕ“À“√„À¡à Ÿµ√‡¥‘¡∑ÿ°‡¥◊Õπ ‡ªìπ‡«≈“ 12 ‡¥◊Õπ
µ—¥·¬°¬Õ¥¡“µ°·µàß à«π¢Õß°“∫„∫ÕÕ° (≈”µâπ‡∑’¬¡) ºà“
ª≈“¬¬Õ¥·∫àß§√÷Ëß ¬â“¬‡≈’È¬ß∫πÕ“À“√·¢ÁßÀ√◊ÕÕ“À“√‡À≈«
 Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./≈‘µ√ À√◊Õ CW 15% À√◊Õ‡µ‘¡∑—Èß
BA 5 ¡°./≈‘µ√ ·≈– CW 15%  pH 5.6  ”À√—∫Õ“À“√
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‡À≈«‡æ“–‡≈’È¬ß∫π‡§√◊ËÕß‡¢¬à“ 100 √Õ∫/π“∑’  ¿“¬„µâ°“√
„Àâ· ßπ“π 16 ™—Ë«‚¡ß/«—π ∑’Ë§«“¡‡¢â¡· ß 1,300 ≈—°´å
Õÿ≥À¿Ÿ¡‘ 25±2oC ‡ªìπ‡«≈“π“π 1 ‡¥◊Õπ ∫—π∑÷°Õ—µ√“°“√
 √â“ß¬Õ¥√«¡  ·≈–µ√«® Õ∫®”π«π¬Õ¥√«¡ πÈ”Àπ—° ¥
‡©≈’Ë¬·≈–§«“¡ Ÿß ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈– ‘Ëß∑¥≈Õß ‚¥¬„™â
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (Completely randomized
design: CRD) ∑”°“√∑¥≈Õß 3 ́ È” ́ È”≈– 10 ¢«¥ (¢«¥≈–
2 ™‘Èπ)

2. »÷°…“º≈¢Õß pH µàÕ°“√ √â“ß¬Õ¥√«¡·≈–°“√‡®√‘≠

¢Õß¬Õ¥

‡æ“–‡≈’È¬ßª≈“¬¬Õ¥∫πÕ“À“√ Ÿµ√ MS ∑’Ë¥’∑’Ë ÿ¥∑’Ë‰¥â
®“°°“√»÷°…“∑’Ë 1 ‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ë¡’ pH µà“ß°—π §◊Õ 4,
5, 5.6, 6, 7 ·≈– 8  ”À√—∫Õ“À“√‡À≈«‡æ“–‡≈’È¬ß∫π
‡§√◊ËÕß‡¢¬à“ 100 √Õ∫/π“∑’  ¿“¬„µâ°“√„Àâ· ßπ“π 16 ™—Ë«‚¡ß/
«—π ∑’Ë§«“¡‡¢â¡· ß 1,300 ≈—°´å Õÿ≥À¿Ÿ¡‘ 25±2oC ‡ªìπ
‡«≈“π“π 1 ‡¥◊Õπ ∫—π∑÷°Õ—µ√“°“√ √â“ß¬Õ¥√«¡·≈–µ√«®
 Õ∫®”π«π¬Õ¥√«¡ πÈ”Àπ—° ¥‡©≈’Ë¬·≈–§«“¡ Ÿß ‡ª√’¬∫
‡∑’¬∫°—π„π·µà≈– ‘Ëß∑¥≈Õß ‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
µ≈Õ¥ ∑”°“√∑¥≈Õß 3 ´È” ´È”≈– 10 ¢«¥ (¢«¥≈– 2 ™‘Èπ)

3. »÷°…“§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°≈â«¬πÈ”«â“

‡æ“–‡≈’È¬ßª≈“¬¬Õ¥°≈â«¬πÈ”«â“∫πÕ“À“√·¢Áß Ÿµ√
MS ‡µ‘¡ BA 5 ¡°./≈‘µ√ pH 5.6 „π¢«¥¢π“¥ 8 ÕÕπ´å
«“ß‡≈’È¬ß¢«¥≈– 2 ™‘Èπ ¿“¬„µâ°“√„Àâ· ßπ“π 16 ™—Ë«‚¡ß/«—π
∑’Ë§«“¡‡¢â¡· ß 1,300 ≈—°´å Õÿ≥À¿Ÿ¡‘ 25±2oC ‡ªìπ‡«≈“
π“π 1 ‡¥◊Õπ ·≈–∑”°“√¬â“¬‡≈’È¬ß∑ÿ°Ê 3-4  —ª¥“Àå ∫—π∑÷°
≈—°…≥–∑“ß —≥∞“π¢Õß°≈â«¬πÈ”«â“∑’Ë·ª√ª√«π‰ª  §”π«≥
‡ªìπÕ—µ√“°“√°≈“¬ ¥—ß ¡°“√

§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡ (%) =
®”π«πµâπ∑’Ë¡’≈—°…≥–·ª√ª√«π  x  100

   ®”π«πµâπ∑—ÈßÀ¡¥

π”µâπ°≈â«¬∑’Ë¡’≈—°…≥–ª°µ‘·≈–·ª√ª√«π‰ª„π
≈—°…≥–µà“ßÊ ¡“µ√«® Õ∫∑“ß™’«‡§¡’ (‰Õ‚´‰´¡å) ‚¥¬«‘∏’
°“√¥—ßπ’È§◊Õ π”„∫‰ª∫¥„π‚°√àß∫¥∑’Ë‡°Á∫„πÕÿ≥À¿Ÿ¡‘ 4oC  °—¥
¥â«¬∫—ø‡øÕ√å ”À√—∫ °—¥‡Õπ‰´¡å„π‚°√àß‡¬Áπ®π≈–‡Õ’¬¥ ®“°

π—Èπ®÷ßπ”¢Õß‡À≈«∑’Ë‰¥â‡∑„ àÀ≈Õ¥‰¡‚§√‡´πµ√‘øî« å·≈â«π”
¡“ªíòπ‡À«’Ë¬ß∑’Ë 12,000 √Õ∫/π“∑’ π“π 15 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘
4oC  ¥Ÿ¥ “√≈–≈“¬ à«π„  à«π∫πÕÕ°„ àÀ≈Õ¥‰¡‚§√‡´π-
µ√‘øî« å∑’Ë –Õ“¥ ·≈â«π”¡“·¬°‡Õπ‰´¡å¥â«¬‡§√◊ËÕßÕ‘‡≈§‚µ√-
‚ø√‘´‘ ·π«µ—Èß  ‚¥¬„™âµ—«°≈“ßÀ√◊Õµ—«§È”®ÿπ‡ªìπ‡®≈‚æ≈’-
Õ–§√‘≈“‰¡¥å·∫∫‰¡àµàÕ‡π◊ËÕß  ‚¥¬¡’‡®≈™—Èπ∫π (stacking
gel) ´÷Ëßª√–°Õ∫¥â«¬ 0.3% Acrylamide ·≈–‡®≈™—Èπ≈à“ß
(separating gel) ´÷Ëßª√–°Õ∫¥â«¬ 3% Acrylamide  ¥Ÿ¥
 “√≈–≈“¬ à«π„ ∑’Ë °—¥®“°µ—«Õ¬à“ß°≈â«¬¡“ 15 µ l º ¡°—∫
loading buffer 2 µl À¬Õ¥„ à√àÕßÀ«’∫π·ºàπ‡®≈∑’Ë‡µ√’¬¡
‰«â´÷Ëß·µà≈–·ºàπ‡®≈ “¡“√∂„ àµ—«Õ¬à“ß‰¥â 10 ™àÕß À√◊Õ 10
µ—«Õ¬à“ß ∑¥≈Õßæ√âÕ¡°—π§√—Èß≈– 2 ·ºàπ ·≈â«·¬°‡Õπ‰´¡å
„π “√≈–≈“¬Õ‘‡≈§‚µ√¥∫—ø‡øÕ√å ¿“¬„µâ°√–· ‰øøÑ“§ß∑’Ë
100 ‚«≈µå ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß À√◊Õ —ß‡°µ®“°·∂∫¢Õß
bromphenol blue ‡§≈◊ËÕπ∑’Ë¡“∂÷ß¢Õ∫≈à“ß¢Õß‡®≈π”·ºàπ
‡®≈¡“¬âÕ¡ ’‡æ◊ËÕµ√«® Õ∫‡Õπ‰´¡å 2 √–∫∫ §◊Õ √–∫∫‡ªÕ√å-
ÕÕ°´‘‡¥  (peroxidase; PER) ·≈–√–∫∫·Õ≈ø“‡Õ ‡µÕ-
‡√  (α-esterase; EST)  °“√¬âÕ¡ ’‡Õπ‰´¡å¢â“ßµâπ∑”„π
 ¿“æ¡◊¥∫π‡§√◊ËÕß‡¢¬à“∑’Ë§«“¡‡√Á« 80 √Õ∫/π“∑’ √Õ®π‡ÀÁπ
‰´‚¡·°√¡™—¥‡®π  §ß∑’Ë  ‰¡à‡ª≈’Ë¬π·ª≈ß®÷ßπ”¡“≈â“ß¥â«¬
πÈ”°≈—Ëπ 2-3 §√—Èß ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß‰´‚¡·°√¡
„π·µà≈–≈—°…≥–∑’Ë·ª√ª√«π‰ª

º≈°“√»÷°…“

1. º≈¢Õßª√–‡¿∑Õ“À“√ BA ·≈–πÈ”¡–æ√â“« µàÕ°“√

 √â“ß¬Õ¥√«¡·≈–°“√‡®√‘≠¢Õß¬Õ¥

®“°°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥∫πÕ“À“√·¢ÁßÀ√◊Õ
Õ“À“√‡À≈« Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./≈‘µ√ À√◊Õ CW 15%
À√◊Õ ‡µ‘¡∑—Èß BA 5 ¡°./≈‘µ√ ·≈– CW 15% pH 5.6
‡ªìπ‡«≈“ 1 ‡¥◊Õπ æ∫«à“ Õ“À“√∑ÿ° Ÿµ√ “¡“√∂™—°π”°“√
æ—≤π“‡ªìπµâπ‰¥â  Õ“À“√‡À≈« Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./
≈‘µ√ ™—°π”¬Õ¥‰¥â¥’∑’Ë ÿ¥ 3.8 ¬Õ¥/™‘Èπ à«π ·µà„Àâ§«“¡ Ÿß
¢ÕßµâππâÕ¬∑’Ë ÿ¥ 3.11 ´¡.  Õ“À“√‡µ‘¡ CW 15%  „Àâµâπ
°≈â«¬ Ÿß ÿ¥ 5.82 ´¡.  ·µà„Àâ¬Õ¥√«¡µË” ÿ¥ 1.5 ¬Õ¥/
™‘Èπ à«π °“√‡µ‘¡ BA 5 ¡°./≈‘µ√ √à«¡°—∫ CW 15% „Àâ
πÈ”Àπ—° ¥‡©≈’Ë¬¬Õ¥ Ÿß ÿ¥ 2.26 °√—¡/™‘Èπ à«π  ”À√—∫°“√
‡æ“–‡≈’È¬ß∫πÕ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./≈‘µ√
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™—°π”¬Õ¥‰¥â¥’∑’Ë ÿ¥ 2.43 ¬Õ¥/™‘Èπ à«π ·µà„Àâ§«“¡ Ÿß¢Õß
µâππâÕ¬∑’Ë ÿ¥ 1.64 ´¡. „π¢≥–∑’Ë§«“¡ Ÿß·≈–πÈ”Àπ—° ¥
¢Õßµâπ°≈â«¬ Ÿß ÿ¥ 3.94 ´¡. ·≈– 0.58 °√—¡ µ“¡≈”¥—∫
‡¡◊ËÕ‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√∑’Ë‡µ‘¡πÈ”¡–æ√â“« 15%  ·µà
 “¡“√∂™—°π”¬Õ¥‰¥âπâÕ¬∑’Ë ÿ¥ 1.2 ¬Õ¥/™‘Èπ à«π (Table 1)

2. º≈¢Õß pH µàÕ°“√ √â“ß¬Õ¥√«¡·≈–°“√‡®√‘≠¢Õß

¬Õ¥

À≈—ß®“°‡æ“–‡≈’È¬ßª≈“¬¬Õ¥„πÕ“À“√·¢Áß Ÿµ√ MS
‡µ‘¡ BA 5 ¡°./≈‘µ√ ª√—∫ pH µà“ß°—π §◊Õ 4, 5, 5.6, 6, 7
·≈– 8 ‡ªìπ√–¬–‡«≈“ 1 ‡¥◊Õπ  “¡“√∂™—°π”°“√æ—≤π“
‡ªìπæ◊™µâπ„À¡à‰¥â ‚¥¬ pH 8 „ÀâπÈ”Àπ—°¬Õ¥√«¡ Ÿß ÿ¥‡©≈’Ë¬
1.33 °√—¡/™‘Èπ à«π „π¢≥–∑’Ë√–¥—∫ pH 4 ¡’πÈ”Àπ—°¬Õ¥
√«¡‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥ 0.29 °√—¡/™‘Èπ à«π ∑’Ë√–¥—∫ pH 6 ·≈–
7 „ÀâπÈ”Àπ—°¬Õ¥√«¡‡©≈’Ë¬¡’§à“„°≈â‡§’¬ß°—π§◊Õ 0.85 ·≈–
0.87 °√—¡/™‘Èπ à«π µ“¡≈”¥—∫ (Figure 1) ∑’Ë√–¥—∫ pH 4
 àß‡ √‘¡„Àâ°≈â«¬πÈ”«â“ √â“ß¬Õ¥√«¡ Ÿß ÿ¥ 3.89 ¬Õ¥/™‘Èπ à«π
´÷Ëß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ ·µà„π¢≥–‡¥’¬«°—π¡’§«“¡ Ÿß¢Õß
¬Õ¥°≈â«¬πâÕ¬∑’Ë ÿ¥ 1.59 ´¡. ·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’
π—¬ ”§—≠¬‘Ëß ·≈–∑’Ë√–¥—∫ pH 5.6  àß‡ √‘¡„Àâ°≈â«¬¡’§«“¡

 Ÿß¢Õß¬Õ¥ Ÿß∑’Ë ÿ¥ 5.67 ´¡. ·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’
π—¬ ”§—≠¬‘Ëß  „π¢≥–∑’Ë¡’°“√ √â“ß¬Õ¥√«¡πâÕ¬∑’Ë ÿ¥ 1.78
¬Õ¥/™‘Èπ à«π ·µà‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

3. º≈¢Õß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°≈â«¬πÈ”«â“

®“°°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥°≈â«¬πÈ”«â“∫πÕ“À“√·¢Áß
 Ÿµ√ MS ·≈–‡µ‘¡ BA 5 ¡°./≈‘µ√ pH 5.6 ‡ªìπ‡«≈“π“π
1 ‡¥◊Õπ ·≈–∑”°“√¬â“¬‡≈’È¬ß∑ÿ°Ê 3-4  —ª¥“Àå æ∫§«“¡
·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¥—ßπ’È

3.1 ≈—°…≥–∑“ß —≥∞“π

À≈—ß°“√¬â“¬‡≈’È¬ß„π§√—Èß·√°  æ∫°≈â«¬∑’Ë¡’
≈—°…≥–ª°µ‘ (Figure 3a) ·≈–°≈â«¬∑’Ë¡’≈—°…≥–·µ°µà“ß
‰ª®“°‡¥‘¡ §◊Õ „∫¡’ ’´’¥/‡º◊Õ° 1.5% (Figure 3b) ‡¡◊ËÕ
∑”°“√¬â“¬‡≈’È¬ßµâπ°≈â«¬ª°µ‘„π§√—Èß∑’Ë Õßπ“π 1 ‡¥◊Õπ æ∫
°≈â«¬∑’Ë¡’≈—°…≥–·µ°µà“ß‰ª®“°‡¥‘¡ 2 ≈—°…≥– §◊Õ ≈—°…≥–
„∫´’¥ ·≈–„∫¥“∫ 3% ·≈– 25.76% µ“¡≈”¥—∫ (Table 2,
Figure 3b, 3c)

·≈–À≈—ß®“°¬â“¬‡≈’È¬ßµâπ°≈â«¬§√—Èß∑’Ë 3  π“π
1 ‡¥◊Õπ æ∫°≈â«¬∑’Ë¡’≈—°…≥–·µ°µà“ß‰ª®“°‡¥‘¡ 6 ≈—°…≥–
§◊Õ ≈—°…≥–„∫´’¥ „∫¥“∫ ≈”µâπ¬◊¥¬“« ÀπàÕ‡À¡◊Õπ‰¡â‰ºà

Table 1. Effect of cytokinins and types of medium on multiple shoot
formation and growth of   banana.

     BA/coconut water Nunber of shoots Fresh weight Shoot length
per explant (g) (cm)

Liquid MS medium
     15% CW 1.5 c 0.99 b 5.82 a
      5 mg/l BA 3.8 a 2.12 a 3.11 c
     15% CW + 5 mg/l BA 3.7 a 2.26 a 3.24 c
     Average 3.0 1.79 4.06

Solid MS medium
     15% CW 1.20 c 0.58 c 3.94 b
     5 mg/l BA 2.43 b 0.41 c 1.64 d
    15% CW + 5 mg/l BA 1.53 c 0.25 c 1.65 d
     Average 1.72 0.41 2.41

F-test ** ** **
C.V. (%) 10.33 16.48 11.54

** Significant difference at p<0.01
Means not sharing common letter within columns differ significantly by Duncan's multiple
range test
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ª¡ ·≈–„∫‡ªìπ‡ âπ¡â«πßÕ„πÕ—µ√“ 3%, 4.5%, 18.18%,
3%, 12% ·≈– 4.5% µ“¡≈”¥—∫ (Table 3, Figure 3b,
3c, 3d, 3e, 3f, 3g)

3.2 °“√µ√«® Õ∫§«“¡·ª√º—π‚¥¬„™â‰Õ‚´‰´¡å

‡¡◊ËÕ¬âÕ¡ ’‡®≈‚æ≈’Õ–§√‘≈“‰¡¥å∑’Ëºà“π°“√·¬°
‡Õπ‰´¡å ¥â«¬√–∫∫ ’¬âÕ¡‡Õπ‰´¡å 2 √–∫∫ §◊Õ √–∫∫‡Õπ‰´¡å
PER ·≈– EST ¢Õßµâπ°≈â«¬∑’Ë¡’≈—°…≥–∑’Ë·ª√º—π‰ª®“°

‡¥‘¡∑—ÈßÀ¡¥ æ∫«à“ ‡¡◊ËÕ¬âÕ¡ ’¥â«¬√–∫∫‡Õπ‰´¡å PER ·ºàπ
‡®≈‚æ≈’Õ–§√‘≈“‰¡¥åµ‘¥ ’„Àâ‰´‚¡·°√¡™—¥∑’Ë ÿ¥ (Figure 4) ¡’
√Ÿª·∫∫‡Õπ‰´¡å 3 ‚´π„π™ÿ¥§«∫§ÿ¡ (°≈â«¬ª°µ‘) ≈—°…≥–
„∫¥“∫ ≈—°…≥–§≈â“¬ÀπàÕ ≈—°…≥– ’´’¥ ·≈–≈—°…≥–ª¡§◊Õ
PER1, PER2 ·≈– PER3  ·µà°≈â«¬∑’Ë¡’≈—°…≥–≈”µâπ
¬◊¥¬“«¡’√Ÿª·∫∫‡Õπ‰´¡å 2 ‚´π §◊Õ PER1 ·≈– PER3
√Ÿª·∫∫¢Õß‡Õπ‰´¡å„π‚´π PER2 ·≈– PER3 „π·µà≈–

Figure 1. Effect of  pH on fresh weight (g) of banana cv. Kluai Num Wa cultured on MS
supplemented with 5 mg/l BA  for one month.

Figure 2. Effect of  pH on multiple shoot formation and average height of shoots on MS
medium supplemented with 5 mg/l BA for one month.
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≈—°…≥–∑’Ë·ª√º—π‰ª¢Õß°≈â«¬¡’§«“¡·µ°µà“ß∑’Ë‡ÀÁπ‰¥âÕ¬à“ß
™—¥‡®π §◊Õ °≈â«¬∑’Ë¡’≈—°…≥–ª¡¡’·∂∫‡Õπ‰´¡å PER2  2
·∂∫ ·≈–°≈â«¬∑’Ë¡’≈—°…≥–≈”µâπ¬◊¥¬“«‰¡àæ∫·∂∫‡Õπ‰´¡å
„π‚´ππ’È  ´÷Ëßµà“ß°—∫≈—°…≥–Õ◊ËπÊ ∑’Ë¡’·∂∫‡Õπ‰´¡å„π‚´π
PER1 1 ·∂∫   à«π√Ÿª·∫∫‡Õπ‰´¡å„π‚´π PER3 ¢Õß
°≈â«¬≈”µâπ¬◊¥¬“« ≈—°…≥– ’´’¥ ≈—°…≥–ª¡ ¡’·∂∫‡Õπ‰´¡å
2 ·∂∫  ´÷Ëß·µ°µà“ß°—∫°≈â«¬ª°µ‘  ≈—°…≥–„∫¥“∫  ·≈–
≈—°…≥–§≈â“¬ÀπàÕ∑’Ë¡’·∂∫‡Õπ‰´¡å PER3 3 ·∂∫

≈—°…≥–¢Õß‡Õπ‰´¡å„π·µà≈–‚´π¡’§«“¡™—¥‡®π¢Õß
‡Õπ‰´¡å·µ°µà“ß°—π Õ“®‡π◊ËÕß¡“®“°„π°≈â«¬·µà≈–≈—°…≥–
¡’°‘®°√√¡‡Õπ‰´¡å∑’Ë·µ°µà“ß°—π  ·≈–‡¡◊ËÕ¬âÕ¡ ’¥â«¬√–∫∫
‡Õπ‰´¡å EST æ∫«à“‡®≈‰¡àµ‘¥ ’

«‘®“√≥åº≈

®“°°“√»÷°…“™π‘¥Õ“À“√ BA ·≈–πÈ”¡–æ√â“«µàÕ
°“√‡®√‘≠‡µ‘∫‚µ¢Õß°≈â«¬πÈ”«â“ æ∫«à“Õ“À“√‡À≈« “¡“√∂™—°
π”°“√‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“‡ªìπ¬Õ¥√«¡‰¥â¥’°«à“Õ“À“√·¢Áß
º≈¥—ß°≈à“« Õ¥§≈âÕß°—∫ß“π∑¥≈Õß¢Õß Bhayalakshmi
·≈– Signh (1995) ∑”°“√∑¥≈Õß‡æ“–‡≈’È¬ß™‘Èπ à«π‡π◊ÈÕ‡¬◊ËÕ
‡®√‘≠ à«π¬Õ¥¢Õß°≈â«¬ 3 ™π‘¥  §◊Õ  Cavendish, Bluggoe
·≈– Silk ∫πÕ“À“√ Ÿµ√ MS  ‡µ‘¡ BA 8.9 µM ·≈–
IAA 0.98 µM æ∫«à“ Õ“À“√‡À≈«¡’°“√ √â“ß·≈–°“√‡®√‘≠
‡µ‘∫‚µ¢Õß¬Õ¥‰¥â¡“°∑’Ë ÿ¥  „π∑”πÕß‡¥’¬«°—π ∫ÿ≠¬◊π·≈–
√—™π’ (2533) æ∫«à“ “¡“√∂™—°π”°“√‡°‘¥¬Õ¥‡≈Á°Ê ‰¥â‡ªìπ
®”π«π¡“°®“°°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥°≈â«¬ÀÕ¡∑Õß„π
Õ“À“√‡À≈« Ÿµ√ MS ‡µ‘¡ BAP 5 ¡°./≈‘µ√ ∑—Èßπ’ÈÕ“®‡π◊ËÕß
®“°„πÕ“À“√‡À≈«™à«¬„Àâ¡’°“√¥Ÿ¥∏“µÿÕ“À“√‡ªìπ‰ª‰¥â¥’ ∑ÿ°
 à«π —¡º— Õ“À“√ ·≈–·≈°‡ª≈’Ë¬π·°ä °—∫∫√√¬“°“»‡æ◊ËÕ°“√
‡®√‘≠¢Õß¬Õ¥‰¥â¥’°«à“ °“√‡µ‘¡πÈ”¡–æ√â“«„πÕ“À“√ àß‡ √‘¡

°“√¬◊¥¬“«¢Õßµâπ°≈â«¬‰¥â¥’°«à“·≈–¡’°“√ √â“ß√“°‡ªìπ®”π«π
¡“°  „π¢≥–∑’ËÕ“À“√∑’Ë‡µ‘¡ BA  “¡“√∂ √â“ß¬Õ¥‰¥â‡ªìπ
®”π«π¡“°  ∑—Èßπ’È‡π◊ËÕß®“°πÈ”¡–æ√â“«¡’ “√æ«° myoino-
sitol, 1-3-diphenylurea ·≈– leucoanthocyanin ´÷Ëß
‡ªìπŒÕ√å ‚¡π„π°≈ÿà¡‰´‚µ‰§π‘π‡™àπ‡¥’¬«°—∫ BA ¡’§«“¡
 “¡“√∂„π°“√°√–µÿâπ°“√·∫àß‡´≈≈å·≈–°“√‡®√‘≠¢Õßµ“¬Õ¥
·≈– àß‡ √‘¡ apical dominance ´÷Ëß„π°≈â«¬ “¡“√∂™—°π”
„Àâ‡°‘¥¬Õ¥·≈–‡®√‘≠‰¥â¥’ (°—≈¬“≥’ ·≈–§≥–, 2533) Õ¬à“ß‰√
°Áµ“¡ πÈ”¡–æ√â“«‡ªìπ “√Õ‘π∑√’¬å‡™‘ß´âÕπµ“¡∏√√¡™“µ‘∑’Ë‰¡à
∑√“∫Õß§åª√–°Õ∫∑—ÈßÀ¡¥∑’Ë·πàπÕπ¡’§«“¡º—π·ª√¿“¬„π
Õß§åª√–°Õ∫¡“° (§”πŸ≥, 2540) °“√„™â®÷ßÕ“®„Àâº≈∑’Ë‰¡à
·πàπÕπ  »»‘∏√ (2535) √“¬ß“π«à“°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥
°≈â«¬πÈ”«â“∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ BA 5 ¡°./≈‘µ√ √à«¡
°—∫πÈ”¡–æ√â“« 15%  “¡“√∂‡æ‘Ë¡®”π«πµâπ‰¥â¡“°∑’Ë ÿ¥ ´◊Ëß
¡’§«“¡·µ°µà“ß°—∫°“√»÷°…“„π√“¬ß“ππ’È  ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“
®“° ¿“æ·«¥≈âÕ¡„π°“√‡æ“–‡≈’È¬ß∑’Ë·µ°µà“ß°—π®÷ß∑”„Àâ
°≈â«¬¡’°“√µÕ∫ πÕßµàÕ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ë·µ°
µà“ß°—π ‚¥¬∑—Ë«‰ª°“√„™â BA √à«¡°—∫πÈ”¡–æ√â“« àß‡ √‘¡°“√
 √â“ß¬Õ¥√«¡„π°≈â«¬æ—π∏ÿå·°√π‡ππ (®√‘π∑√å, 2537)
°≈â«¬‰¢àæ√–µ–∫Õß (ª√–¿“ ‘π’, 2529; Õ√¥’ ·≈– ÿ¿—∑√“,
2530)

„π°“√»÷°…“º≈¢Õß pH µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß°≈â«¬
æ∫«à“ √–¥—∫ pH 4-8  “¡“√∂™—°π”°“√æ—≤π“¢Õß™‘Èπ à«π
ª≈“¬¬Õ¥‰¥â∑’Ë√–¥—∫ pH 4 ·≈– 5  “¡“√∂™—°π”¬Õ¥‰¥â¥’
°«à“ pH Õ◊ËπÊ ¬Õ¥∑’Ëæ—≤π“„πÕ“À“√ª√—∫√–¥—∫ pH µË”‰¡à¡’
°“√¬◊¥¬“«  „π¢≥–∑’Ë pH 5.6-8  àß‡ √‘¡°“√¬◊¥¬“«¢Õß

Table 2. Morphological abnormalities of shoots
obtained from culturing on MS medium
supplemented with 5 mg/l BA after one
of culture in the first subculture.

   Morphological abnormalities percentage

Albino 3.00
Narrow leaf 25.76

Table 3. Morphological abnormalities of shoots
obtained from culturing on MS medium
supplemented  with  5  mg/l  BA  in  the
third  subculture  (three  months  after
culture).

   Morphological abnormalities percentage

Albino 3.00
Narrow leaf 4.50
thin long shoot 18.18
bud to appear 3.00
nodular shoot 12.00
bamboo-like 4.50
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Figure 4. Enzyme pattern of somaclonal variation on banana. The extracts of banana tissue
culture were  analyzed with polyacrylamide gel electrophoresis and were detected
by PER activity to staining (arrows showthe different zymogram pattern).
1 : normal plant 4 : bamboo-like shoot
2 : thin long shoot 5 : albino
3 : narrow leaf 6 : nodular shoot

[Color figure can be viewed in the electronic version]

Figure 3. Morphological abnormalities of banana shoot at 3rd subculture on MS medium
supplemented with 5 mg/l BA: (a) normal plant, (b) albino, (c) narrow leaf, (d)
thin long shoot, (e) bamboo-like shoots, (f) nodular shoot and (g) leaf-curl shoots.
(bar = 1 cm.)



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 29 (©∫—∫æ‘‡»… 2) æƒ…¿“§¡ 2550 : ∫—≥±‘µ»÷°…“
§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬πÈ”«â“

Õ√Õÿ¡“  ∫ÿ≠¡’ ·≈–  ¡ªÕß  ‡µ™–‚µ227

°≈â«¬‰¥â„°≈â‡§’¬ß°—π  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Õ√¥’·≈–
 ÿ¿—∑√“ (2530) ´÷Ëß‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬‰¢àæ√–µ–∫Õß
∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡πÈ”¡–æ√â“« 15% ·≈– BA 5  ¡°./
≈‘µ√ pH 5.6 ‡À¡“– ¡∑’Ë ÿ¥ ∑—Èßπ’È„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ
°≈â«¬„π·µà≈–æ—π∏ÿåπ—Èπ¡’°“√µÕ∫ πÕßµàÕ pH ·µ°µà“ß°—π
ÕÕ°‰ª¢÷Èπ°—∫™π‘¥¢Õß°≈â«¬

„π°“√»÷°…“π’È  ‡¡◊ËÕ‡æ“–‡≈’È¬ß¬Õ¥°≈â«¬πÈ”«â“∑’Ë∫π
Õ“À“√ Ÿµ√ MS ‡µ‘¡ 5 ¡°./≈‘µ√ ‡ªìπ‡«≈“ 1 ‡¥◊Õπ ∑”°“√
¬â“¬‡≈’È¬ß∑ÿ°Ê 3-4  —ª¥“Àå 3 §√—Èß æ∫≈—°…≥–§«“¡º‘¥
ª°µ‘∑’Ëª√“°Ø∫“ß≈—°…≥– ‡™àπ ≈—°…≥–„∫¡â«πßÕ‡ªìπ‡ âπ
·≈–≈”µâπ¬◊¥¬“« ‡ªìπ®”π«π 18.18 ·≈– 4.50% µ“¡
≈”¥—∫  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß °—≈¬“≥’ (2533) ´÷Ëßæ∫
§«“¡º—π·ª√®“°µâπ°≈â«¬∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¢Õß
°≈â«¬ÀÕ¡ 5 æ—π∏ÿå §◊Õ °≈â«¬ÀÕ¡∑Õß ‚Œ™Ÿ™Ÿ ·°√¥å‡ππ
ÀÕ¡§àÕ¡ ·≈–ÀÕ¡‡¢’¬« ‡ªìπ®”π«π 22.34, 20.80, 18.40,
10.39 ·≈– 8.00% µ“¡≈”¥—∫  ∫πÕ“À“√ Ÿµ√ MS  ‡µ‘¡
πÈ”¡–æ√â“« 15% ·≈– BA 5 ¡°./≈‘µ√ Õ¬à“ß‰√°Áµ“¡Õ—µ√“
§«“¡·ª√º—π·µ°µà“ß°—π Õ“®‡π◊ËÕß¡“®“°°≈â«¬∑—Èß 5 æ—π∏ÿå
¡’®’ ‚π¡ AAA ·µà°≈â«¬πÈ”«â“¡’®’‚π¡ ABB ®÷ß àßº≈„Àâ
Õ—µ√“§«“¡º—π·ª√·µ°µà“ß°—π ¿“¬À≈—ß°“√¬â“¬‡≈’È¬ß„π§√—Èß
·√°æ∫≈—°…≥–º‘¥ª°µ‘‡æ’¬ß≈—°…≥–‡¥’¬«§◊Õ ≈—°…≥–„∫´’¥
À√◊Õµâπ‡º◊Õ° ‡¡◊ËÕ¬â“¬‡≈’È¬ß„π§√—Èß∑’Ë 2 æ∫≈—°…≥–º‘¥ª°µ‘
‡æ‘Ë¡¢÷Èπ‡ªìπ 2 ≈—°…≥–§◊Õ ≈—°…≥–„∫´’¥·≈–„∫¥“∫ ‚¥¬
æ∫≈—°…≥–„∫´’¥¡’®”π«π‡æ‘Ë¡¢÷Èπ‡ªìπ 2 ‡∑à“ ·≈–À≈—ß®“°
¬â“¬‡≈’È¬ß„π§√—Èß∑’Ë 3 æ∫≈—°…≥–∑’Ëº‘¥ª°µ‘‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ 6
≈—°…≥–§◊Õ ≈—°…≥–„∫´’¥ „∫¥“∫ ≈”µâπ¬◊¥¬“« ÀπàÕ§≈â“¬
‰¡â‰ºà ª¡·≈–„∫‡ªìπ‡ âπ¡â«πßÕ ≈—°…≥–„∫´’¥‡√‘Ë¡¡’®”π«π
§ß∑’Ë ·µà¡’≈—°…≥–º‘¥ª°µ‘·∫∫Õ◊Ëπ‡æ‘Ë¡¢÷Èπ   Ahloowalia
·≈– Maluszynski (2001) √“¬ß“π«à“„π°√–∫«π°“√µ√«®
 Õ∫°“√°≈“¬æ—π∏ÿå¢Õß™‘Èπ à«π∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ
 “¡“√∂µ√«®°“√ °≈“¬æ—π∏ÿå‰¥âÀ≈—ß√ÿàπ∑’Ë V

3
-V

4
 (in vitro

3
 -

in vitro
4
) ‚¥¬°√–∫«π¬â“¬‡≈’È¬ßÀ≈“¬Ê §√—ÈßÕ“®„Àâ≈—°…≥–

∑“ßæ—π∏ÿ°√√¡·ª√ª√«π‰ª
°“√µ√«® Õ∫°“√°≈“¬æ—π∏ÿå ‚¥¬«‘∏’∑“ß™’«‡§¡’À√◊Õ

°“√„™â‡∑§π‘§‰Õ‚´‰´¡å„π°“√»÷°…“π’È„™â√–∫∫‡Õπ‰´¡å®”π«π
2 √–∫∫ §◊Õ PER ·≈– EST æ∫«à“ ‡¡◊ËÕ¬âÕ¡ ’¥â«¬√–∫∫
‡Õπ‰´¡å EST ‰¡àæ∫°“√µ‘¥ ’  à«π°“√¬âÕ¡ ’‡®≈¥â«¬√–∫∫
‡Õπ‰´¡å PER ·ºàπ‡®≈µ‘¥ ’¥’∑’Ë ÿ¥·≈– “¡“√∂π”¡“„™â„π

°“√·¬°§«“¡·µ°µà“ß‰¥â Õ“®‡π◊ËÕß®“°‡Õπ‰´¡å¢Õß°≈â«¬
πÈ”«â“¡’§«“¡‡À¡“– ¡°—∫ªØ‘°‘√‘¬“¢Õß√–∫∫ PER ¡“°∑’Ë ÿ¥
„π¢≥–∑’Ë Ramalakshmi ·≈–§≥– (2003) ∑”°“√»÷°…“
§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß°≈â«¬ 6  “¬æ—π∏ÿå §◊Õ
Giant Govenor,  Dweart Cavendish,  Robusta,
Champa, Kachakel ·≈– Chatim æ∫«à“ ‰Õ‚´‰´¡å√–∫∫
esterase  “¡“√∂®”·π°§«“¡·µ°µà“ß‰¥âÕ¬à“ß™—¥‡®π ·µà‰¡à
· ¥ß·∂∫ ’„π√–∫∫ peroxidase ·≈– acid phosphatase
‡Àµÿº≈¥—ß°≈à“« Werner (1992) √“¬ß“π«à“ æ◊™·µà≈–™π‘¥
¡’§«“¡®”‡æ“–µàÕ√–∫∫‡Õπ‰´¡å·µà≈–™π‘¥·µ°µà“ß°—π

°‘µµ‘°√√¡ª√–°“»

‚§√ß°“√π’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ„π√–¥—∫∫—≥±‘µ»÷°…“
®“°∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µ
À“¥„À≠à ®—ßÀ«—¥ ß¢≈“
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®“°„∫ÕàÕπ°≈â«¬ÀÕ¡·°√π‡ππ. «‘∑¬“π‘æπ∏åª√‘≠≠“
‚∑  ¿“§«‘™“æ◊™ «π  §≥–‡°…µ√»“ µ√å  ¡À“«‘∑¬“≈—¬
‡°…µ√»“ µ√å.

°—≈¬“≥’ Õ√√∂©—µ√  °«‘»√å «“π‘™°ÿ≈ ·≈–®ÿ≈¿“§ §ÿâπ«ß»å. 2533.
°“√‡µ‘∫‚µ·≈–‡æ‘Ë¡ª√‘¡“≥µâπ¢Õß°≈â«¬ÀÕ¡æ—π∏ÿå
Grand Nain ‚¥¬«‘∏’‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ÈÕ.  «. «‘™“°“√
‡°…µ√ 8 : 2-9.

‡°…¡»—°¥‘Ï º≈°“√. 2535. °“√®”·π°¬’‚π¡¢Õß°≈â«¬¥â«¬«‘∏’
‡§¡’. ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å, °√ÿß‡∑æœ 137 Àπâ“.

§”πŸ≥ °“≠®π¿Ÿ¡‘. 2540. °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ÈÕ·≈–Õ«—¬«–
æ◊™.  ¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å  ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å  209 Àπâ“.

®√‘π∑√å  ‚µ‡®√‘≠.  2537.  °“√»÷°…“√–¥—∫§«“¡‡¢â¡¢âπ¢Õß
πÈ”µ“≈´Ÿ‚§√  πÈ”¡–æ√â“« ·≈–¢π“¥¢Õß¢«¥µàÕ°“√
‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬æ—π∏ÿå·°√π‡ππ. √“¬ß“π°“√



Songklanakarin J. Sci. Technol.

Vol.29 (Suppl. 2), May 2007 : Grad. Res. 228

Somaclonal variation in tissue culture of Kluai Num Wa

Boonmee, O. and Te-chato, S.

Ωñ°ß“π¿“§ π“¡æ◊™»“ µ√å ¿“§«‘™“æ◊™»“ µ√å ¡À“-
«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

∫ÿ≠¬◊π °‘®«‘®“√≥å ·≈–√—™π’ ©«’√“™. 2533. °“√‡æ“–‡≈’È¬ß
‡π◊ÈÕ‡¬◊ÈÕ°≈â«¬ÀÕ¡∑Õß„π ¿“æª≈Õ¥‡™◊ÈÕ. «. «‘∑¬. ¡¢.
18 : 111-115.

ª«’≥“ ª“≥–«√  √ÿàß∑‘æ¬å ‚µ °ÿ≈  ¡≥±°“≠πå µ—ππ“ππ∑å
 ÿ™“¥“ ®‘µ√¿‘√¡¬å»√’  πß‡¬“«å Õ√ÿ≥√ÿàß —πµ‘ ·≈–¥”‡°‘ß
· ß‰ø.  2533.  °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬ÀÕ¡.
¢à“« “√‡°…µ√»“ µ√å  9 : 22-27.

ª√–¿“ ‘π’ √—µ‚π¿“ . 2529. ‡∑§π‘§°“√¢¬“¬æ—π∏ÿå°≈â«¬‚¥¬
°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ. ªí≠À“æ‘‡»…ª√‘≠≠“‚∑¿“§«‘™“
æ◊™ «π  §≥–‡°…µ√»“ µ√å  ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

æ√√≥’ Õ—»«µ√’√—µπ°ÿ≈. 2543. °“√ª√–¬ÿ°µå„™â‡∑§π‘§‰Õ‚´‰´¡å
„π°“√®”·π° “¬æ—π∏ÿå°≈â«¬‰¡â. √“¬ß“π°“√«‘®—¬ §≥–
«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µ
À“¥„À≠à.

¡πµ√’ ®ÿÃ“«—≤π∑≈  ™‘…≥ÿ √√  «— ¥‘«—≤πå  ¬ß¬ÿ∑∏ ¬ÿ∑∏«ß»å
¿‘≠‚≠ æ“π‘™æ—π∏å  ª√–À¬—¥ ‚°¡“√∑—µ  æ‘≥∑‘æ
√◊Ëπ«ß…“  ∏’√¬» «‘∑‘µ ÿ«√√≥°ÿ≈  ∫ÿ√™—¬  π∏¬“ππ∑å
 ÿ¡“≈’ µ—Èßª√–¥—∫°ÿ≈ ·≈–¡∏ÿ√  æß…å≈‘¢‘µ¡ß§≈. 2542.
™’«‡§¡’.  °√ÿß‡∑æœ: Àâ“ßÀÿâπ à«π®”°—¥®‘√√—™°“√æ‘¡æå
589 Àπâ“.

«‘‰≈«√√≥ ‚™µ‘‡°’¬√µ‘  ·≈–Õ¡√√—µπå æß»å¥“√“.  2533.  °“√
»÷°…“‚ª√µ’π·≈–‰Õ‚´‰´¡å„π “√ °—¥„∫ª“≈å¡πÈ”¡—π
æ—π∏ÿå‡∑‡π√à“. «. ß¢≈“π§√‘π∑√å «∑∑. 12 : 21-28.

»»‘∏√ ∑Õß¡“. 2535. °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕª≈“¬¬Õ¥°≈â«¬
πÈ”«â“. ‚§√ßß“π∑“ß™’««‘∑¬“ ¿“§«‘™“™’««‘∑¬“ ¡À“-
«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  39  Àπâ“.

 ¡ªÕß ‡µ™–‚µ ·≈–√“µ√’  ÿ®“√’¬å. 2542. °“√™—°π”°“√°≈“¬
æ—π∏ÿå¡—ß§ÿ¥‚¥¬„™â‚§≈™‘´‘π°—∫„™âµ“¬Õ¥∑’Ë‡æ“–‡≈’È¬ß„π
À≈Õ¥∑¥≈Õß. «.  ß¢≈“π§√‘π∑√å «∑∑. 21: 155-
167.

 ‘√‘πÿ™ ≈“¡»√’®—π∑√å. 2540. °“√°≈“¬æ—π∏ÿå¢Õßæ◊™. ¿“§«‘™“
√—ß ’ª√–¬ÿ°µå·≈–‰Õ‚´‚∑ª ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å
205 Àπâ“.

Õ√¥’  À«—™√‘π∑√å ·≈– ÿ¿—∑√“ »ÿ¿‡¡∏’. 2530. °“√ √â“ß°≈â«¬
æ—π∏ÿå „À¡à ‚¥¬‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ√à«¡°—∫°“√
„™â ‘Ëß°àÕ°≈“¬æ—π∏ÿå.  ¿“§«‘™“æ◊™ «π  ¡À“«‘∑¬“≈—¬
‡°…µ√»“ µ√å.

Ahloowalia, B.S. and Maluszynski, M. 2001. Induced
mutations a new paradigm in plant breeding.
Euphytica 118: 167-173.

Bhat, K.V., Bhat, S.R. and Chandel, K.P.S. 1992. Survey
of  isozyme polymorphism for clonal identific-
ation in Musa. II. Peroxidase, superoxide dis-
mutase, shikimate dehydrogenase and malate
dehydrogenase. J. Hort. Sci. 67 :737-744.

Bhagyalakshmi  and  Signh,  N.S. 1995.  Role of   liquid
versus  agar-gells  media in mass propagation
and ex vitro survival in bananas. Plant Cell, Tiss.
and Org. Cult. 41 : 71-73.

Christina,  C.  and  Rodrigues,  V.  2004.  Somaclonal
variation  event  on  micropropagated  Pacovan
banana  seedling  (Musa  spp.  AAB  group).
Bragentia. Campinas 63 : 201-205.

Hwang, S.C. and Ko, W.H. 1988. In vitro somaclonal
variation  in  banana  and  its  application  for
screening for resistance to fusarial wilt. Plant.
Prot. Bull. (Taiwan) 107:1-9.

Ramalakshmi, D.Y., Gangopadhyay, G., Das, S., Dutta,
B.K. and Mukherjee, K.K. 2003. Esterase as a
marker to study the genetic fidelity of micro-
propagated banana. Biol. Plant. 47 : 421-424.

Simmonds, N.W. and Shepherds, K. 1955. The texo-
nogy and origin of the cultivated bananas.  J.
linn. Soc. (Bot.) 55 : 302-312.

Trujillo, I. and Gracia, E. 1996. Stategies for obtaining
somaclonal variants resistant to yellow Sigatoka
(Mycosphaerella musicols). INFOMUSA 5 : 12-
13.

Werner,  D.W.  1992.  Catalase  polymorphism  and
inheritance  in  peach.  Hort. Science 27: 41-43.




