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Plantlet  regeneration  from  tissue  culture  of  gnetum  could  be  induced  using  two  pathways

depending upon explant types. Leaf lamina yielded somatic embryos through somatic embryogenesis in

basal MS supplemented with the same concentration of BA and TDZ at 0.5 mg/l. Using cluster of flowers or

ovules in the same medium formula, however, callus formation took place and developed into meristemoid

structures. These calli are called meristematic nodular calli and the pathway was organogenesis. Both

pathways of plantlet regeneration could be applied for mass propagation of gnetum on a commercial scale

in the future.
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°“√™—°π”æ◊™µâπ„À¡à®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¢Õßº—°‡À≈’¬ß “¡“√∂‡°‘¥‰¥â 2 ∑“ß ¢÷ÈπÕ¬Ÿà°—∫™‘Èπ à«π∑’Ë„™â‡æ“–‡≈’È¬ß

™‘Èπ à«π·ºàπ„∫„Àâæ—≤π“°“√¢ÕßµâπÕàÕπ (somatic embryogenesis) „πÕ“À“√ Ÿµ√æ◊Èπ∞“π MS ‡µ‘¡ BA ·≈– TDZ

§«“¡‡¢â¡¢âπ‡∑à“°—π 0.5 ¡°/≈  „π¢≥–°≈ÿà¡¢Õß¥Õ°·≈–‰¢àÕàÕπ∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√‡¥’¬«°—π„Àâæ—≤π“°“√

·§≈≈— ∑’Ë¡’‚§√ß √â“ß¢Õß‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ à«π¬Õ¥ (meristematic nodular callus)  À√◊Õ organogenesis ‰¡à«à“®–‡ªìπ

°√–∫«π°“√„¥ “¡“√∂π”¡“ª√–¬ÿ°µå„™â¢¬“¬æ—π∏ÿåº—°‡À≈’¬ß®”π«π¡“°‡™‘ß°“√§â“µàÕ‰ª‰¥â

º—°‡À≈’¬ß  º—°‡¡’Ë¬ß  À√◊Õ º—°‡¢√’¬ß  (Gnetum

gnemon var. tenerum, Gnetaceae) ‡ªìπæ◊™∑’Ë¡’°”‡π‘¥
„π§“∫ ¡ÿ∑√¡“≈“¬Ÿ  æ∫„πª√–‡∑»‰∑¬ ¡“‡≈‡´’¬ ·≈–
‡°“–∫Õ√å‡π’¬«  ¿“æ∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ  §◊Õ
ªÉ“√âÕπ™◊Èπ  æ◊Èπ∑’Ë Ÿß°«à“√–¥—∫πÈ”∑–‡≈ª√–¡“≥ 50-200

‡¡µ√  ”À√—∫„πª√–‡∑»‰∑¬¡’º—°‡À≈’¬ß°√–®“¬Õ¬Ÿà¡“°„π
·∂∫®—ßÀ«—¥√–πÕß æ—ßß“ ™ÿ¡æ√ ·≈– ÿ√“…Æ√å∏“π’ ™◊ËÕ
‡√’¬°„π·µà≈–∑âÕß∑’Ë·µ°µà“ß°—πÕÕ°‰ª ( ÿ∏“™’æ,  2527)
‚¥¬∑—Ë«‰ªº—°‡À≈’¬ß‡ªìπ‰¡âæÿà¡ ¡’π‘ —¬°“√‡®√‘≠‡µ‘∫‚µ„π∑’Ë
√à¡‡ß“‚¥¬‡©æ“–√à¡‡ß“æ◊™‡»√…∞°‘®À≈—°¢Õß¿“§„µâ ‡™àπ
 «π¬“ßæ“√“À√◊Õ «π¡–æ√â“« ‡ªìπµâπ §«“¡ ŸßÕ“®∂÷ß 3
‡¡µ√ ¡’°“√·µ°‰À≈ÕÕ°‰ª∑“ß¥â“π¢â“ß®÷ß∑”„Àâ¡Õß¥Ÿ·≈â«
¡’≈—°…≥–‡ªìπæÿà¡ ªí®®ÿ∫—ππ‘¬¡„™â„∫ÕàÕπ¡“ª√–°Õ∫‡ªìπ
Õ“À“√À≈“¬™π‘¥ ‡™àπ µâ¡°–∑‘ ·°ß‡≈’¬ß º—¥‰¢à ÀàÕÀ¡°
≈«°®‘È¡πÈ”æ√‘° ‡ªìπµâπ  ¡’√“§“¢“¬ª≈’°°‘‚≈°√—¡≈– 80-

90 ∫“∑ ∑”√“¬‰¥â‰¡àπâÕ¬°«à“ 20,000 ∫“∑/‰√à/ªï (§”π«≥,
2543) πÕ°®“°π’È§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß°«à“º—°∑—Ë«‰ª„π
∑âÕßµ≈“¥ (°Ÿ≈, 2539) ‡¡◊ËÕµâπ‚µª√–¡“≥ 1 ‡¡µ√ (À≈—ß
®“°ª≈Ÿ°‡ªìπ‡«≈“ 1 ªï) ¡’°“√ √â“ß¥Õ°ª√–¡“≥‡¥◊Õπ
°ÿ¡¿“æ—π∏å∂÷ß‡¥◊Õπ¡’π“§¡ ™àÕ¥Õ°∑’Ë √â“ß‡ªìπ·∫∫™àÕ‡™‘ß
≈¥ (spike) §«“¡¬“« 2-5 ´¡  ‡¡≈Á¥¡’≈—°…≥–‡ª≈◊Õ¬
‰¡à¡’º≈ÀàÕÀÿâ¡ √Ÿª‰¢à §«“¡¬“« 1-1.5 ´¡  À≈—ß®“°√à«ß≈ß
¥‘π¡’°“√æ—°µ—« ßÕ°‰¥â¬“°·≈–™â“  ¥—ßπ—Èπ°“√¢¬“¬æ—π∏ÿå
º—°‡À≈’¬ß®÷ßπ‘¬¡«‘∏’°“√‰¡àÕ“»—¬‡æ»‚¥¬°“√„™â‰À≈√“° °“√
µÕπ°‘Ëß ·≈–°“√ªí°™” ´÷Ëß«‘∏’°“√‰¡àÕ“»—¬‡æ»∑’Ë°≈à“«¡“
∑—ÈßÀ¡¥¬—ß§ßª√– ∫ªí≠À“∑’Ë ”§—≠§◊Õ√–¬–‡«≈“∑’Ë„™â§àÕπ

¢â“ßπ“π 2 ‡¥◊Õπ¢÷Èπ‰ª Õ—µ√“§«“¡ ”‡√Á®µË” ¡’‡ªÕ√å‡´Áπµå
µâπµ“¬ Ÿß  ¥—ßπ—Èπ°“√°√–®“¬À√◊Õ·æ√àæ—π∏ÿåº—°‡À≈’¬ß®÷ß
§àÕπ¢â“ß®”°—¥ ( ÿ∑∏“™’æ, 2527)

®“°‡Àµÿº≈¥—ß°≈à“«  °“√„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß
‡π◊ÈÕ‡¬◊ËÕ‡¢â“¡“™à«¬‚¥¬°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫ÕàÕπ  ™àÕ
¥Õ°ÕàÕπ  ª≈“¬¬Õ¥   ·≈â«™—°π”°“√ √â“ß¬Õ¥·¢πß
®”π«π¡“° À√◊Õ™—°π”·§≈≈— ∑’Ë¡’‚§√ß √â“ßµâπÕàÕπ¿“¬„π
(embryogenic callus)  ®“°π—Èπ„™â·§≈≈— ¥—ß°≈à“«‡ªìπ
‡§√◊ËÕß¡◊Õ„π°“√¢¬“¬æ—π∏ÿåº—°‡À≈’¬ß  °Áπ—∫‡ªìπ°“√™à«¬
¢¬“¬æ—π∏ÿåæ◊™¥—ß°≈à“«‰¥âÕ’°∑“ßÀπ÷Ëß ®π∂÷ßªí®®ÿ∫—π§ß¡’
‡æ’¬ß√“¬ß“π‡æ’¬ß©∫—∫‡¥’¬«∑’Ë™—°π”   embryogenic

callus ¢Õß Gnetumula (Gnetum edule) ®“°°“√‡æ“–
‡≈’È¬ß megagametophyte  ∑’Ë¡’§—æ¿–∑’Ë·°à√«¡Õ¬Ÿà¥â«¬
Õ¬à“ß‰√°Áµ“¡‰¡à “¡“√∂ àß‡ √‘¡°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à
‰¥â (Augustine  and D'Souza, 1997) ∫∑§«“¡π’È‡ªìπ
°“√»÷°…“‡∫◊ÈÕßµâπ∂÷ß§«“¡‡ªìπ‰ª‰¥â„π°“√¢¬“¬æ—π∏ÿåº—°
‡À≈’¬ß‚¥¬°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ  ·≈–™àÕ¥Õ°„π ¿“æ
ª≈Õ¥‡™◊ÈÕ ·≈–™àÕß∑“ß°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à®“°™‘Èπ
 à«π‡√‘Ë¡µâπ∑’Ë·µ°µà“ß°—π∑—Èß 2 ™π‘¥

«— ¥ÿ Õÿª°√≥å «‘∏’°“√

µâπº—°‡À≈’¬ß

„π°“√»÷°…“π’È„™âµâπº—°‡À≈’¬ßÕ“¬ÿ 1 ªï ∑’Ëª≈Ÿ°¥Ÿ·≈
„π ¿“æ «π§√—«À≈—ß∫â“π  ¡’°“√„ÀâπÈ”«—π≈–§√—Èß  ·≈–„Àâ
ªÿÜ¬§Õ°‡¥◊Õπ≈–§√—Èß ·≈–· ßµ“¡∏√√¡™“µ‘  πÕ°®“°π’È¡’
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°“√µ—¥·µàß„∫ÕàÕπ¡“„™âª√–°Õ∫Õ“À“√µ“¡ª°µ‘  ‡°Á∫√«∫
√«¡„∫ÕàÕπ„π√–¬–∑’Ë‡√’¬°«à“‡æ ≈“¥ (Õ“¬ÿ 5-7 «—πÀ≈—ß
®“°·µ°¬Õ¥„À¡à)  ·≈–™àÕ¥Õ°ÕàÕπÕ“¬ÿ 7 «—πÀ≈—ß®“°
·∑ß™àÕ¥Õ°„Àâ‡ÀÁπ  ¡“¬—ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕøÕ°¶à“‡™◊ÈÕ
‡µ√’¬¡‡æ“–‡≈’È¬ßµàÕ‰ª

°“√øÕ°¶à“‡™◊ÈÕ

π”„∫·≈–™àÕ¥Õ°ÕàÕπ∑’Ë ‡°Á∫√«∫√«¡¡“≈â“ß ‘Ëß
 °ª√°∑’Ëµ‘¥¡“∑’Ëº‘«¥â“ππÕ°¥â«¬πÈ”¬“≈â“ß®“π∑’Ë¡’ƒ∑∏‘Ï
‡ªìπ°≈“ß (´—π‰≈∑å) ®“°π—Èπ≈â“ß¥â«¬πÈ”‰À≈ 10 π“∑’ ®ÿà¡
·™à„π·Õ≈°ÕŒÕ≈å 70% ‡ªìπ‡«≈“ 30 «‘π“∑’ øÕ°¶à“‡™◊ÈÕ
Õ’°§√—Èß¥â«¬§≈Õ√äÕ°´å‡¢â¡¢âπ 20%  ‡ªìπ‡«≈“ 20 π“∑’
≈â“ß¥â«¬πÈ”°≈—Ëπ¶à“‡™◊ÈÕ 3 §√—Èß π”‰ª«“ß„π®“π‡æ“–‡≈’È¬ß
∑’Ëºà“π°“√Õ∫¶à“‡™◊ÈÕ „πµŸâ¬â“¬‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡æ◊ËÕ‡µ√’¬¡µ—¥
·¬°‡≈’È¬ß„πÕ“À“√‡æ“–‡≈’È¬ßµàÕ‰ª

Õ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß·≈–«‘∏’°“√‡µ√’¬¡

‡π◊ËÕß®“°º—°‡À≈’¬ß‡ªìπ‰¡â¬◊πµâπ‡π◊ÈÕ·¢Áß ‡¡◊ËÕ‡æ“–
‡≈’È¬ßÕ“®¡’°“√ √â“ß¬“ß  À√◊Õ “√∑’Ë°àÕ„Àâ‡°‘¥ ’πÈ”µ“≈‰¥â
¥—ßπ—Èπ„π°“√»÷°…“¢—Èπµâπ®÷ß‡≈◊Õ°„™â “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ∑’Ë™à«¬™–≈Õ°“√ √â“ß “√¥—ß°≈à“«  ¥—ß‡™àπ∑’Ëª√– ∫
§«“¡ ”‡√Á®„π¡—ß§ÿ¥ (Te-chato et al., 1995)  Ÿµ√Õ“À“√
∑’Ë„™â§◊Õ Ÿµ√ Murashige ·≈– Skoog (MS) (1962) ‡µ‘¡
πÈ”µ“≈´Ÿ‚§√  3%  benzyladenine (BA) ‡¢â¡¢âπ 0.5

¡°/≈ √à«¡°—∫ thidiazuron (TDZ) ‡¢â¡¢âπ 0.5 ¡°/≈ À≈—ß
®“°‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑—Èß Õß·≈â«ª√—∫§«“¡
‡ªìπ°√¥-¥à“ß 5.8  ‡µ‘¡«ÿâπ 0.6% À≈Õ¡«ÿâπ„Àâ‡¢â“°—π¥’
¥â«¬‰¡‚§√‡«ø   ·∫àß∂à“¬„ à¢«¥‡æ“–‡≈’È¬ß¢π“¥ 50 ×

80 ¡¡  ªî¥Ω“·≈—«π”‰ªπ÷Ëß¶à“‡™◊ÈÕ∑’Ë§«“¡¥—π 1.05 °°/
µ√.´¡ Õÿ≥À¿Ÿ¡‘ 121oC ‡ªìπ‡«≈“ 15 π“∑’ ‡¡◊ËÕ‡ √Á®·≈â«
∑‘Èß‰«â„Àâ‡¬Áπ®πÕ“À“√·¢Áß®÷ßπ”‰ª„™â‡≈’È¬ßµàÕ‰ª

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π

„∫ÕàÕπ

À≈—ß®“°¶à“‡™◊ÈÕ∑’Ëº‘«·≈–≈â“ßπÈ”°≈—Ëπ·≈â«  µ—¥·µàß
 à«π∑’Ë‡ ’¬À“¬´÷Ëß¡’ ’πÈ”µ“≈Õ—π‡π◊ËÕß¡“®“° “√øÕ°¶à“‡™◊ÈÕ
∑”≈“¬ÕÕ°  µ—¥·ºàπ„∫„Àâ¡’‡ âπ°≈“ß„∫µ‘¥¡“¥â«¬¢π“¥
°«â“ß × ¬“« 5 × 5 ¡¡ ‡æ“–‡≈’È¬ß∫πÕ“À“√‚¥¬„Àâ∑“ß

¥â“π∑âÕß„∫ —¡º— º‘«Õ“À“√ „π¢«¥´÷Ëß∫√√®ÿÕ“À“√ 10 ¡≈
¢«¥≈– 5 ™‘Èπ

™àÕ¥Õ°ÕàÕπ

‡°Á∫™àÕ¥Õ°ÕàÕπµ—«‡¡’¬¡“∑”°“√‡æ“–‡≈’È¬ß„π 2 «‘∏’
§◊Õ  1) µ—¥·¬°°≈ÿà¡¢Õß¥Õ°„π·µà≈–™—ÈπÕÕ°¡“‡æ“–‡≈’È¬ß
„π·µà≈–™—Èπª√–°Õ∫‰ª¥â«¬°≈ÿà¡¢Õß¥Õ°¬àÕ¬ª√–¡“≥ 8-

10 ¥Õ°¬àÕ¬ À√◊Õ‰¢àÕàÕπ„π·µà≈–™—Èπ √«¡ 4 ™—Èπ (Figure

1A)   2) µ—¥·¬°¥Õ°¬àÕ¬·µà≈–¥Õ°ÕÕ°¡“‡æ“–‡≈’È¬ß∫π
Õ“À“√ Ÿµ√¢â“ßµâπ (Figure 2B)

Figure 1. Floral explant used as plant material

for aseptic culture.

A: Culture as cluster of ovules

B: Culture as individual ovule (circle, 16X)

 ¿“æ°“√‡æ“–‡≈’È¬ß

‡æ“–‡≈’È¬ß™‘Èπ à«π∑—Èß Õß„π ¿“æ°“√„Àâ· ß §«“¡
‡¢â¡ 1000 ≈—°´å ‡ªìπ‡«≈“ 14 ™—Ë«‚¡ß ∑’ËÕÿ≥¿Ÿ¡‘ 26-28 oC

µ≈Õ¥°“√»÷°…“  „π°√≥’∑’Ë¡’°“√¬â“¬‡≈’È¬ß„πÕ“À“√„À¡à
·≈â«°Á∑”°“√‡æ“–‡≈’È¬ß„π ¿“æ‡¥‘¡®π°«à“®–¡’°“√ √â“ß
·§≈≈— 

º≈·≈–«‘®“√≥å

‡¡◊ËÕ‡æ“–‡≈’È¬ß„∫ÕàÕπ‡ªìπ‡«≈“ 1 ‡¥◊Õπ‰¡àæ∫°“√
 √â“ß·§≈≈— ®“°„∫ÕàÕπ  §ß¡’‡æ’¬ß°“√∫«¡æÕß¢Õß™‘Èπ
 à«π„∫·≈–¡’°“√∫‘¥‡∫’È¬«  ‡π◊ËÕß®“°Õ—µ√“°“√¥Ÿ¥πÈ”·≈–
∏“µÿÕ“À“√¢Õß‡´≈≈å∫√‘‡«≥∑âÕß„∫·≈–À≈—ß„∫¡’‰¡à‡∑à“°—π

A  B
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„π‡¥◊Õπ∑’Ë 2 (¬â“¬‡≈’È¬ß§√—Èß·√°) „∫ÕàÕπ‡√‘Ë¡‡ª≈’Ë¬π‡ªìπ ’
‡À≈◊ÕßÕàÕπ ·≈–‡À≈◊ÕßπÈ”µ“≈„π‡«≈“µàÕ¡“ ·≈–æ∫°“√
 √â“ßµâπÕàÕπ (somatic embryo) ∫√‘‡«≥¢Õ∫√Õ¬µ—¥¢Õß
·ºàπ„∫  ’‡À≈◊Õß„ „π°“√¬â“¬‡≈’È¬ß§√—Èß∑’Ë 2 ( ‘Èπ‡¥◊Õπ∑’Ë 3

¢Õß°“√‡≈’È¬ß)  Õ—µ√“°“√ √â“ßÕ«—¬«–®“°™‘Èπ à«π 20%

®”π«πµâπÕàÕπ‚¥¬‡©≈’Ë¬ 5 µâπµàÕ™‘Èπ à«π∑’Ë √â“ß µâπÕàÕπ
∑’Ë‰¥â ¡’≈—°…≥–ª≈“¬¥â“πÀπ÷Ëß‡ªìπª≈“¬¬Õ¥  à«πÕ’°¥â“π
‡ªìπª≈“¬√“° (Figure 2A) ‡¡◊ËÕ¬â“¬µâπÕàÕπ·µà≈–µâπ‰ª
‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√ MS ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√
‡®√‘≠‡µ‘∫‚µæ∫«à“ ¡’°“√ √â“ßª≈“¬¬Õ¥ ’‡¢’¬«‡¢â¡ (Figure

2B) ¿“¬„π 6  —ª¥“ÀåÀ≈—ß°“√¬â“¬‡≈’È¬ß µâπÕàÕπ¥—ß°≈à“«
¡’°“√æ—≤π“‰ª‡ªìπª≈“¬¬Õ¥  ¡Õß‡ÀÁπ·°πµâπÕàÕπ‰¥â

Figure 2. Direct somatic embryos (arrows) devel-

oped from cut surface of leaf fragment

(A) on MS medium with 0.5 mg/l BA and

0.5 mg/l TDZ and germination of indi-

vidual (I) and adventive embryos (AE)

in hormone-free MS medium (B)

A

B

Figure 3. Development of floral segment in culture

medium.

A: Nodular callus obtained after 3 weeks of

culture

B: Green nodule (arrows) obtained after

twice subculturing (at 3-4 week intervals)

C: Multiple shoot formation from green nodule

A

B

C
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Õ¬à“ß™—¥‡®π ·µà‰¡àª√“°Øæ—≤π“°“√¢Õß√“°∑—Èßπ’È‡æ√“–
Õ“®¢“¥ÕÕ°´‘π∑’Ë®”‡ªìπµàÕ°“√ √â“ß√“°´÷Ëß‰¡à‰¥â‡µ‘¡≈ß‰ª
πÕ°®“°π’È¬—ßæ∫«à“ ∑’Ë∞“π¢ÕßµâπÕàÕπ·µà≈–µâπ∑’Ëµ—¥·¬°
‰ª‡æ“–‡≈’È¬ß„π Ÿµ√Õ“À“√∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ¡’°“√æ—≤π“µâπÕàÕπ„À¡à¢÷Èπ¡“∑’Ë‡√’¬°«à“ adventive

embryos ®”π«π 3-5 µâπ µâπ„¥∑’Ëæ—≤π“°àÕπ¡’°“√‡®√‘≠
‡µ‘∫‚µ‡√Á«¡“°®πÕ“® Ÿß°«à“µâπÕàÕπ‡¥‘¡  à«πµâπÕàÕπ∑’Ë¬—ß
‰¡àæ—≤π“§ßæ—°µ—«‡≈Á°Õ¬Ÿà‡™àπ‡¥‘¡„π°√≥’‡™àππ’ÈÕ“®∑”°“√
¢¬“¬æ—π∏ÿå‚¥¬°“√¬â“¬‡≈’È¬ßµâπÕàÕπ‡¥’Ë¬«Ê ‰ª‡æ“–‡≈’È¬ß„π
Õ“À“√„À¡à Ÿµ√‡¥‘¡∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ
‡ªìπ√–¬– 6-8  —ª¥“Àå°Á‰¥â  ®“°º≈°“√»÷°…“¥—ß°≈à“«§≈â“¬
°—∫°“√‡æ“–‡≈’È¬ß¡—ß§ÿ¥ (Te-chato et al., 1995) „π¢≥–
∑’Ë â¡·¢° (√“µ√’ ·≈–  ¡ªÕß, 2539)  Pelargonium

peltatum  (Robichon et al., 1997) ·≈– Pyrus pyrifolia

(Lane et al., 1998) ‰¡à “¡“√∂™—°π”‰¥â
‡¡◊ËÕæ‘®“√≥“°“√‡æ“–‡≈’È¬ß™‘Èπ à«π¢Õß¥Õ°ÕàÕπ æ∫

«à“ ∑—Èß°“√‡≈’È¬ß„π≈—°…≥–°≈ÿà¡¢Õß™—Èπ¥Õ° ·≈–¥Õ°‡¥’Ë¬«
„Àâæ—≤π“°“√∑’Ë‡À¡◊Õπ°—π§◊Õ àß‡ √‘¡°“√ √â“ß·§≈≈— ∑’Ë¡’
≈—°…≥–‡ªìπª¡ (meristematic nodular callus) (Figure

3A)   ·µà≈–ª¡‡ªìπ‚§√ß √â“ß¢Õß‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ à«π¬Õ¥
æ—≤π“‡ªìπª¡ ’‡¢’¬«„Àâ‡ÀÁπ„π√–¬–‡«≈“µàÕ¡“  (Figure

3B) Õ¬à“ß‰√°Áµ“¡ °“√‡æ“–‡≈’È¬ß°≈ÿà¡™—Èπ¥Õ° àß‡ √‘¡°“√
‡°‘¥·§≈≈— ‰¥â¥’°«à“°“√‡≈’È¬ß¥Õ°‡¥’Ë¬«  Õ“®‡π◊ËÕß¡“®“°
°“√¥Ÿ¥´÷¡∏“µÿÕ“À“√¢Õß°≈ÿà¡¥Õ°¡’æ◊Èπ∑’Ë¡“°°«à“ ·≈–„π
·µà≈–¥Õ° àß‡ √‘¡°“√‡°‘¥·§≈≈— √à«¡°—π  À≈—ß®“°‡æ“–
‡≈’È¬ß‡ªìπ‡«≈“ 3  —ª¥“ÀåÀ√◊Õ 1 ‡¥◊Õπ°Á‡ÀÁπ·§≈≈— ∑’Ë¡’
≈—°…≥–¥—ß°≈à“«  ¥—ßπ—Èπ √–¬–‡«≈“°“√ √â“ß·§≈≈— ®“°
™‘Èπ à«π¥Õ° —Èπ°«à“„∫ ‡¡◊ËÕ¬â“¬‡≈’È¬ßµàÕ¡“Õ’° 2 §√—Èß (‡¥◊Õπ
≈–§√—Èß) æ∫«à“ ¡’°“√ √â“ßª¡ ’‡¢’¬« À√◊Õ ‡À≈◊Õß‡¢â¡ ·≈–
ßÕ°‡ªìπ¬Õ¥√«¡ (Figure 3C)  „π‡«≈“ 1 ‡¥◊ÕπµàÕ¡“
§≈â“¬°—∫°“√‡æ“–‡≈’È¬ß¥Õ° Gnetum edule (Augustine

and D'Souza, 1997)

‡¡◊ËÕæ‘®“√≥“æ—≤π“°“√‡ªìπæ◊™µâπ„À¡à  ®“°°“√
‡æ“–‡≈’È¬ß™‘Èπ à«π∑’Ë·µ°µà“ß°—π¢Õßº—°‡À≈’¬ß„π°“√»÷°…“
¢—Èπµâπæ∫«à“ ¡’§«“¡·µ°µà“ß°—π„π™‘Èπ à«π∑’Ë‡≈’È¬ß ™‘Èπ à«π
„∫ÕàÕπ„Àâæ—≤π“‡ªìπæ◊™µâπ„À¡à‚¥¬°√–∫«π°“√‚´¡“µ‘§
‡ÕÁ¡∫√‘‚Õ‡®π’´’ ‚¥¬µ√ß  ·≈– “¡“√∂∑’Ë®–„™âµâπÕàÕπ∑’Ë
æ—≤π“¢÷Èπ¡“‡ªìπ™‘Èπ à«π‡√‘Ë¡µâπ‡æ‘Ë¡ª√‘¡“≥µâπÕàÕπ„À¡à


