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Abstract
Noochum, P. and Te-chato, S.

Factors affecting proliferation and elongation of shoots of Phak Liang

(Gnetum gnemon Linn.) through tissue culture technique
Songklanakarin J. Sci. Technol., 2003, 25(5) : 565-575

The tissue culture of Phak Liang (Gnetum gnemon Linn.) was investigated for micropropagation.

The types of explant, culture media, types and concentrations of plant growth regulators, orientation of

explant and section of explant were tested for their efficacy in inducing and proliferating shoot buds. The

elongation of shoots and root induction was also studied. Young leaves gave the highest number of shoot buds

when they were cultured in Murashige and Skoog (MS) medium supplemented with 0.25 mg/l IBA and 1.53

mg/l BA. The medium supplemented with 0.25 mg/l thidiazuron (TDZ) alone provided the best result on

multiple shoot bud induction both in percentage of explant forming shoots and number of shoot buds per

explant. The percentage of explant forming shoot buds and number of shoot buds obtained from leaves were

90% and 26.50 shoot buds, while those from stems were 96.25% and 23.00 shoot buds, respectively. One

hundred percent friable callus was induced from stem explant in the same medium supplemented with 1.0

mg/l 2,4-dichlorophenoxyacetic acid (2,4-D) after 2 months of culture. Culturing whole leaf in the position of

dorsal contact with medium gave the best multiple shoot bud formation of 92% and 23.00 shoot buds/ex-

plant. Cutting stem into half and culturing in horizontal position gave the best multiple shoot bud formation

ORIGINAL  ARTICLE

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla

90112 Thailand

1
«∑.¡.(æ◊™»“ µ√å) 

2
Ph.D.(Plant Cell Technology), √Õß»“ µ√“®“√¬å, ¿“§«‘™“æ◊™»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬

 ß¢≈“π§√‘π∑√å Õ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“ 90112

Corresponding e-mail: tesompon@ratree.psu.ac.th

√—∫µâπ©∫—∫ 12 æƒ…¿“§¡ 2546       √—∫≈ßæ‘¡æå 8 °√°Æ“§¡ 2546



Songklanakarin J. Sci. Technol.

Vol. 25  No. 5  Sep.-Oct. 2003 566

Factors affecting proliferation and elongation of shoots of Phak Liang
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of 96% and 23.00 shoot buds/explant after culture for 2 months. The best elongation of shoot buds (2.54

shoots) derived from cultured leaves was induced in the liquid medium. While stem-derived shoot buds

(3.45 shoots) was induced in the solid medium of the same medium components. However, root could not be

induced from elongated shoots.

Key words : Gnetum gnemon Linn., tissue culture technique, Phak Liang, micropropagation
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‡æ◊ËÕ°“√¢¬“¬æ—π∏ÿåº—°‡À≈’¬ß (Gnetum gnemon Linn.) ‡ªìπ®”π«π¡“° ®÷ß‰¥â»÷°…“ªí®®—¬∑’Ë‡À¡“– ¡„π°“√

™—°π”·≈–°“√¬◊¥¬“«¢Õßµ“¬Õ¥§◊Õ ™π‘¥¢Õß™‘Èπ à«πæ◊™  Ÿµ√Õ“À“√ ™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√§«∫§ÿ¡°“√‡®√‘≠

‡µ‘∫‚µ µ”·Àπàß°“√«“ß‡≈’È¬ß ·≈–°“√ √â“ß·º≈ æ∫«à“™‘Èπ à«πæ◊™∑’Ë‡À¡“– ¡§◊Õ „∫ „Àâ°“√ √â“ß¬Õ¥√«¡ ‚¥¬‡©æ“–

®”π«πµ“¬Õ¥ Ÿß ÿ¥„πÕ“À“√™ÿ¥§«∫§ÿ¡ Ÿµ√ Murashige and Skoog (MS) ‡µ‘¡°√¥Õ‘π‚¥≈∫‘«∑’√‘§ (IBA) ‡¢â¡¢âπ

0.25 ¡°./≈. √à«¡°—∫‡∫π‘≈Õ–¥‘π‘π (BA) ‡¢â¡¢âπ 1.53 ¡°./≈. À√◊Õ‰∏‰¥Õ–´Ÿ√Õπ (TDZ) ‡¢â¡¢âπ 0.25 ¡°./≈. ‡æ’¬ß

Õ¬à“ß‡¥’¬«„πÕ“À“√ Ÿµ√ MS „Àâ°“√ √â“ßµ“¬Õ¥√«¡ Ÿß ÿ¥®“°„∫ (90% ·≈– 26.50 µ“¬Õ¥) ·≈–≈”µâπ (96.25%

·≈– 23 µ“¬Õ¥) °“√‡æ“–‡≈’È¬ß™‘Èπ à«π≈”µâπÕàÕπ∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ 2,4-‰¥§≈Õ‚√øîπÕ°´‘Õ–´‘µ‘§·Õ´‘¥ (2,4-

D) ‡¢â¡¢âπ 1 ¡°./≈.  àß‡ √‘¡°“√‡°‘¥·§≈≈— ·∫∫√à«π 100% À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 2 ‡¥◊Õπ °“√‡æ“–‡≈’È¬ß∑—Èß„∫

·≈–«“ß∑âÕß„∫ —¡º— Õ“À“√ „Àâ°“√ √â“ßµ“¬Õ¥√«¡ Ÿß 92% ·≈–®”π«πµ“¬Õ¥ 23.00 µ“¬Õ¥  à«π≈”µâπÕàÕπºà“´’°

·≈–«“ß√“∫ „Àâ°“√ √â“ßµ“¬Õ¥√«¡ Ÿß 96% ·≈–®”π«πµ“¬Õ¥ 23.00 µ“¬Õ¥ À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 2 ‡¥◊Õπ

Õ“À“√‡À≈« àß‡ √‘¡°“√¬◊¥¬“«¢Õßµ“¬Õ¥®“°™‘Èπ à«π„∫ Ÿß ÿ¥ 2.54 ¬Õ¥ „π¢≥–∑’ËÕ“À“√·¢Áß àß‡ √‘¡°“√¬◊¥¬“«¢Õß

µ“¬Õ¥®“°≈”µâπÕàÕπ Ÿß ÿ¥ 3.45 ¬Õ¥ À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ Õ¬à“ß‰√°Áµ“¡ ‰¡à “¡“√∂™—°π”√“°®“°¬Õ¥

∑’Ë¬◊¥¬“«‰¥â

º—°‡À≈’¬ß (Gnetum gnemon Linn.) π—∫«à“‡ªìπ
º—°æ◊Èπ∫â“π∑“ß¿“§„µâ¢Õßª√–‡∑»‰∑¬  ≈—°…≥–‡ªìπ‰¡â
¬◊πµâπæÿà¡‡µ’È¬Ê ¡’«‘«—≤π“°“√¡“π—∫√âÕ¬≈â“πªï Õ¬Ÿà„π«ß»å
Gnetaceae ¡’®”π«π‚§√‚¡‚¡ 2n=2x=22 (»√—≥¬å, 2545;

Kubitzki, 1990) æ∫„πª√–‡∑»‰∑¬ ¡“‡≈‡´’¬ ·≈–‡°“–
∫Õ√å‡π’¬«„π ¿“æªÉ“∑’Ë¡’æ◊Èπ∑’Ë Ÿß°«à“√–¥—∫πÈ”∑–‡≈ª√–¡“≥
50-200 ‡¡µ√  ”À√—∫„πª√–‡∑»‰∑¬æ∫‡©æ“–‡¢µ®—ßÀ«—¥
√–πÕß æ—ßß“ ™ÿ¡æ√ ·≈– ÿ√“…Æ√å∏“π’ ¡’™◊ËÕæ◊Èπ‡¡◊ÕßÀ≈“¬
™◊ËÕ ‡™àπ µâπº—°‡À≈’¬ß (√–πÕß) º—°‡À¡’¬ß (æ—ßß“) ‡¢√’¬ß
·≈–°√–‡À√’Ë¬ß (™ÿ¡æ√·≈– ÿ√“…Æ√å∏“π’) ‡®√‘≠‡µ‘∫‚µ‰¥â¥’
„π ¿“æ√à¡‡ß“‰¡â„À≠à ™Õ∫¥‘π√à«π¡’§«“¡™◊Èπ √–∫“¬πÈ”
‰¥â¥’ ¡’§«“¡ Ÿßª√–¡“≥ 3 ‡¡µ√ ¡’√–∫∫√“°∑’Ë “¡“√∂

‡®√‘≠‡µ‘∫‚µ‡ªìπµâπ„À¡à‰¥âßà“¬  ¡’™àÕ¥Õ°·∫∫™àÕ‡™‘ß≈¥
(spike) ¬“« 3-6 ¡. ‡¡≈Á¥‡ª≈◊Õ¬ (naked seed) √Ÿª‰¢à
¬“«ª√–¡“≥ 1-1.5 ¡. °«â“ßª√–¡“≥ 1 ¡. ÕÕ°¥Õ°„π
‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å   µ‘¥‡¡≈Á¥„π‡¥◊Õπ
°ÿ¡¿“æ—π∏å∂÷ß‡¥◊Õπ¡’π“§¡ ( ÿ∏“™’æ, 2527)

°“√¢¬“¬æ—π∏ÿåº—°‡À≈’¬ß “¡“√∂∑”‰¥â 4 «‘∏’ §◊Õ
°“√ªí°™” °“√ª≈Ÿ°¥â«¬‡¡≈Á¥ °“√µÕπ°‘Ëß ·≈–°“√„™âÀπàÕ
(sucker) °“√ªí°™”¡—°∑”„Àâµâπ°≈â“∑’Ë‰¥â‡®√‘≠‡µ‘∫‚µ™â“ ·≈–
¡’°“√√Õ¥™’«‘µµË”  °“√ª≈Ÿ°¥â«¬‡¡≈Á¥„Àâº≈™â“  ‡π◊ËÕß®“°
‡¡≈Á¥¡’√–¬–‡«≈“°“√æ—°µ—«¬“«π“π Õ—µ√“°“√ßÕ°µË” °“√
µÕπ°‘Ëß„™â‡«≈“°“√‡°‘¥√“°ª√–¡“≥ 2-3 ‡¥◊Õπ ®÷ß “¡“√∂
µ—¥≈ßª≈Ÿ°„π∂ÿß¥‘π‰¥â  à«π°“√„™âÀπàÕπ—Èπ „™â ”À√—∫µâπ∑’Ë
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¡’Õ“¬ÿ 4-5 ªï Õ¬à“ß‰√°Áµ“¡ ¡’Õ—µ√“°“√√Õ¥™’«‘µ‡æ’¬ß 50-

80% ( ÿ∏“™’æ, 2527) «‘∏’°“√¢¬“¬æ—π∏ÿå¥—ß°≈à“«¬—ß¡’¢âÕ
®”°—¥§◊Õ  „™â√–¬–‡«≈“¬“«π“π  ª√‘¡“≥®”π«πµâπ∑’Ë‰¥â
§àÕπ¢â“ßµË” ª√–°Õ∫°—∫µâπº—°‡À≈’¬ß„π∏√√¡™“µ‘‡√‘Ë¡≈¥
πâÕ¬≈ß‡π◊ËÕß®“°°“√µ—¥‰¡â∑”≈“¬ªÉ“   àßº≈µàÕº≈º≈‘µ∑’Ë
ÕÕ° Ÿà∑âÕßµ≈“¥ ¡’‰¡à‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√¢ÕßºŸâ∫√‘‚¿§
°“√„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡ªìπ«‘∏’Àπ÷Ëß∑’Ë§“¥«à“®–
¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√¢¬“¬æ—π∏ÿå„Àâ‰¥âª√‘¡“≥¡“°„π
‡«≈“Õ—π√«¥‡√Á« ‡π◊ËÕß®“°‡ªìπæ◊™º—°æ◊Èπ∫â“π ¬—ß‰¡à‡ªìπ∑’Ë
√Ÿâ®—°°—π¡“°π—°   ªí®®ÿ∫—π®÷ß¡’√“¬ß“π«‘®—¬°“√‡æ“–‡≈’È¬ß
‡π◊ÈÕ‡¬◊ËÕº—°‡À≈’¬ß‡æ’¬ß®”π«ππâÕ¬  Apavatjrut ·≈–
Phornsawatchai (1999) ‡æ“–‡≈’È¬ß™‘Èπ à«π¢âÕ ≈”µâπ ·≈–
„∫ÕàÕπº—°‡À≈’¬ß ∫πÕ“À“√ Ÿµ√¥—¥·ª≈ß´÷Ëßª√–°Õ∫¥â«¬
∏“µÿÕ“À“√À≈—°·≈–√Õß¢Õß Ÿµ√  Schenk ·≈– Hildebrandt

(SH)  à«π “√Õ‘π∑√’¬å„™â¢Õß Ÿµ√ Murashige ·≈– Skoog

(MS) ‡µ‘¡°√¥Õ‘π‚¥≈∫‘«∑’√‘§ (IBA) 0.25 ¡°./≈. √à«¡°—∫
‡∫π‘≈Õ–¡‘‚πæ‘«√‘π (BAP) 1.53 ¡°./≈. æ∫«à“ “¡“√∂
™—°π”µ“¬Õ¥‰¥â 3-4 ¬Õ¥‚¥¬µ√ß®“°™‘Èπ à«πæ◊™ 1 ™‘Èπ

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

«— ¥ÿæ◊™

1. °“√»÷°…“°“√™—°π”µ“¬Õ¥√«¡

„π°“√»÷°…“π’È„™âµâπº—°‡À≈’¬ß∑’Ë‰¥â®“°°“√ªí°™”
Õ“¬ÿ 1-2 ªï„π «π¢Õß‡°…µ√°√ Õ”‡¿ÕÀ≈—ß «π ®—ßÀ«—¥
™ÿ¡æ√ ´÷Ëßª≈Ÿ°„π¥‘πº ¡„ à∂ÿßæ≈“ µ‘° √¥πÈ”∑ÿ°«—π «—π≈–
1 §√—Èß „ÀâªÿÜ¬≈–≈“¬™â“ 4 ‡¥◊Õπ/§√—Èß æ√âÕ¡°—∫√¥ “√≈–≈“¬
Õ“À“√ Ÿµ√ 1/4 MS ∑ÿ° —ª¥“Àå ‡¡◊ËÕµâÕß°“√ª√‘¡“≥¬Õ¥
®”π«π¡“°‡æ◊ËÕ„™â„π°“√∑¥≈Õß ©’¥‰∑‚Õ¬Ÿ‡√’¬§«“¡‡¢â¡¢âπ
250 ¡°./≈. °àÕπ‡ªìπ‡«≈“ 1  —ª¥“Àå

2. °“√»÷°…“°“√‡æ‘Ë¡ª√‘¡“≥·≈–°“√¬◊¥¬“«¢Õß

¬Õ¥

„™âµ“¬Õ¥∑’Ë™—°π”®“°°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫
·≈–≈”µâπÕàÕπ∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ TDZ 0.25 ¡°./≈.
‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 25±3ºC „π ¿“æ§«“¡‡¢â¡· ß 900

≈—°´å ¬â“¬‡≈’È¬ß„πÕ“À“√„À¡à Ÿµ√‡¥‘¡∑ÿ° 2 ‡¥◊Õπ

3. °“√™—°π”√“°

„™â¬Õ¥∑’Ë™—°π”®“°°“√‡æ“–‡≈’È¬ßµ“¬Õ¥¥—ß°≈à“«
¢â“ßµâπ∫πÕ“À“√‡À≈«À√◊Õ·¢Áß Ÿµ√ MS ‡µ‘¡ TDZ §«“¡
‡¢â¡¢âπ 0.25 ¡°./≈. ‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 25±3ºC „π
 ¿“æ§«“¡‡¢â¡· ß 1000 ≈—°´å ¬â“¬‡≈’È¬ß∑ÿ° 2 ‡¥◊Õπ

«‘∏’°“√

1. Õ‘∑∏‘æ≈¢Õß™π‘¥™‘Èπ à«πæ◊™ ·≈– Ÿµ√Õ“À“√

µàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

π”™‘Èπ à«π¬Õ¥ÕàÕπÕ“¬ÿª√–¡“≥ 1  —ª¥“Àå®“°
°‘Ëßªí°™” ¡“≈â“ß¥â«¬πÈ”ª√–ª“ øÕ°¶à“‡™◊ÈÕ‚¥¬°“√®ÿà¡·™à
„π·Õ≈°ÕŒÕ≈å 70% 30 «‘π“∑’ ·™à„π “√≈–≈“¬§≈Õ√ÁÕ°´å
15% ∑’Ëº ¡∑«’π 20 1-2 À¬¥ ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπ
≈â“ß¥â«¬πÈ”°≈—Ëππ÷Ëß¶à“‡™◊ÈÕ 3 §√—Èß µ—¥™‘Èπ à«π„∫µ“¡¢«“ß
¢π“¥ 0.5×0.5 ´¡. ª≈“¬¬Õ¥¬“« 1-2 ´¡. ·≈–≈”µâπ
ÕàÕπµ—¥‡ªìπ∑àÕπ¬“« 0.5 ´¡. ‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√
MS, Woody Plant Medium (WPM) À√◊Õ SH ‡µ‘¡ IBA

0.25  ¡°./≈.  √à«¡°—∫  BAP  1.53  ¡°./≈.  ‡æ“–‡≈’È¬ß∑’Ë
Õÿ≥À¿Ÿ¡‘  25±3ºC  „π ¿“æ§«“¡‡¢â¡· ß  900  ≈—°´å
µ√«® Õ∫Õ—µ√“°“√ √â“ß¬Õ¥√«¡  ®”π«πµ“¬Õ¥  ·≈–
≈—°…≥–¬Õ¥ À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 1 ‡¥◊Õπ ‡ª√’¬∫‡∑’¬∫
°—π√–À«à“ß™‘Èπ à«πæ◊™·≈– Ÿµ√Õ“À“√∑’Ë‡æ“–‡≈’È¬ß‚¥¬„™â·ºπ
°“√∑¥≈Õß·∫∫ 3×3 factorial „π completely random-

ized design (CRD) „π·µà≈– ‘Ëß∑¥≈Õß¬àÕ¬ (treatment

combination) ∑” 4 ´È” ´È”≈– 10 ¢«¥ (¢«¥≈– 4 ™‘Èπ)
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ Duncan’s Multiple Range

Test (DMRT)

2. Õ‘∑∏‘æ≈¢Õß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√

§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

π”™‘Èπ à«π„∫·≈–≈”µâπÕàÕπ¡“øÕ°¶à“‡™◊ÈÕ ·≈â«
µ—¥™‘Èπ à«π‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√∑’Ë‡À¡“– ¡∑’Ë‰¥â®“°°“√
∑¥≈Õß∑’Ë 1 ‡µ‘¡ TDZ ‡¢â¡¢âπ 0.25  0.5 ·≈– 0.75 ¡°./≈.
À√◊Õ BA ‡¢â¡¢âπ 0.5  1.0 ·≈– 2.0 ¡°./≈. À√◊Õ‡µ‘¡ 2,4-D

‡¢â¡¢âπ 0.5 ·≈– 1.0 ¡°./≈. À√◊Õ NAA ‡¢â¡¢âπ 0.5 ·≈–
1.0 ¡°./≈. ‡æ’¬ßÕ¬à“ß‡¥’¬«  ‡ª√’¬∫‡∑’¬∫°—∫ “√§«∫§ÿ¡
°“√‡®√‘≠‡µ‘∫‚µ∑’Ë‡À¡“– ¡®“°°“√∑¥≈Õß∑’Ë 1 À≈—ß®“°
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‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 25±3ºC ¿“¬„µâ§«“¡‡¢â¡· ß 900

≈—°´å ‡ªìπ‡«≈“ 1 ‡¥◊Õπ µ√«® Õ∫Õ—µ√“°“√‡°‘¥¬Õ¥√«¡
·≈–®”π«πµ“¬Õ¥ ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–™π‘¥·≈–§«“¡
‡¢â¡¢âπ¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ‚¥¬„™â·ºπ°“√
∑¥≈Õß·∫∫ 2×6 factorial „π CRD  ·µà≈– ‘Ëß∑¥≈Õß∑”
4 ´È” ´È”≈– 10 ¢«¥ (¢«¥≈– 4 ™‘Èπ) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
‚¥¬«‘∏’ DMRT

3. Õ‘∑∏‘æ≈°“√«“ß™‘Èπ à«πæ◊™ ·≈–°“√ √â“ß·º≈

µàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

π”™‘Èπ à«π„∫ ·≈–≈”µâπÕàÕπ®“°°‘Ëßªí°™”¿“¬
πÕ°À≈Õ¥∑¥≈Õß¡“øÕ°¶à“‡™◊ÈÕ   √â“ß·º≈‚¥¬°“√µ—¥
™‘Èπ à«π„∫ÕÕ°‡ªìπ 3  à«π§◊Õ ‚§π„∫ °≈“ß„∫ ·≈–ª≈“¬„∫
À√◊Õ‡æ“–‡≈’È¬ß∑—Èß„∫ √à«¡°—∫°“√«“ßÀ≈—ß„∫·≈–∑âÕß„∫ —¡º— 
Õ“À“√ ‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈« Ÿµ√ MS ‡µ‘¡ TDZ 0.25

¡°./≈. ‚¥¬‡æ“–‡≈’È¬ß„π ¿“æπ‘Ëß ·≈–‡¢¬à“‡≈’È¬ß  „π°√≥’
¢Õß≈”µâπÕàÕπ µ—¥‡ªìπ∑àÕπ·≈–ºà“´’°‡æ“–‡≈’È¬ß∫π Ÿµ√
Õ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡ TDZ 0.25 ¡°./≈. ‚¥¬‡æ“–‡≈’È¬ß
2 ≈—°…≥–§◊Õ «“ß√“∫À√◊Õªí°≈ß∫πÕ“À“√∑’ËÕÿ≥À¿Ÿ¡‘ 25±

3ºC „π ¿“æ§«“¡‡¢â¡· ß 900 ≈—°´å µ√«® Õ∫Õ—µ√“
°“√‡°‘¥¬Õ¥√«¡·≈–®”π«πµ“¬Õ¥ ·≈–≈—°…≥–¬Õ¥ À≈—ß
®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 2 ‡¥◊Õπ ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–
≈—°…≥–°“√ √â“ß·º≈ ·≈–°“√«“ß‡≈’È¬ß·¬°°—π‚¥¬„™â·ºπ
°“√∑¥≈Õß·∫∫ CRD „π·µà≈– ‘Ëß∑¥≈Õß∑” 4 ´È” ´È”≈–
10 ¢«¥ (¢«¥≈– 4 ™‘Èπ) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ DMRT

4. Õ‘∑∏‘æ≈¢Õß§«“¡‡¢â¡¢âπ¢Õß TDZ ·≈–™π‘¥

Õ“À“√µàÕ°“√‡æ‘Ë¡ª√‘¡“≥·≈–¬◊¥¬“«¢Õß¬Õ¥

π”™‘Èπ à«π„∫ ·≈–≈”µâπ∑’Ë √â“ßµ“¬Õ¥®“°°“√
»÷°…“∑’Ë  2  ·≈–  3  ¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√  MS  „π
√Ÿª·∫∫µà“ßÊ §◊Õ Õ“À“√·¢Áß Õ“À“√‡À≈« ·≈–Õ“À“√·¢Áß
√à«¡°—∫Õ“À“√‡À≈« (‡æ“–‡≈’È¬ß∫πÕ“À“√·¢Áß‡ªìπ‡«≈“ 2

‡¥◊Õπ ·≈â«¬â“¬‰ª‡≈’È¬ß„πÕ“À“√‡À≈«‡ªìπ‡«≈“ 1 ‡¥◊Õπ)
Õ“À“√∑—ÈßÀ¡¥‡µ‘¡ TDZ ‡¢â¡¢âπ 0.25 ·≈– 0.5 ¡°./≈.
‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 25±3ºC „π ¿“æ§«“¡‡¢â¡· ß 1000

≈—°´å µ√«® Õ∫®”π«π §«“¡¬“« ·≈–°“√‡®√‘≠¢Õß¬Õ¥
À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ

5. Õ‘∑∏‘æ≈¢ÕßÕß§åª√–°Õ∫¢ÕßÕ“À“√ Ÿµ√ MS

ºß∂à“π ·≈–§«“¡‡¢â¡¢âπ¢Õß IBA µàÕ°“√‡°‘¥√“°

µ—¥·¬°¬Õ¥∑’Ë‰¥â®“°°“√»÷°…“∑’Ë 3 ·≈– 4 ¡“
°√’¥‚§π¬Õ¥  2-3  √Õ¬  ®ÿà¡„π “√≈–≈“¬  IBA  ‡¢â¡¢âπ
1000 ¡°./≈. „π∑’Ë¡◊¥‡ªìπ‡«≈“ 15 π“∑’ ´÷Ëß«‘∏’π’Èª√– ∫º≈
 ”‡√Á®„π°“√™—°π”√“°¡—ß§ÿ¥ (Te-chato and Lim, 1999)

·≈â«ªí°™”≈ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’Õß§åª√–°Õ∫§√∫ À√◊Õ
≈¥§«“¡‡¢â¡¢âπ¢ÕßÕß§åª√–°Õ∫≈ß¡“Àπ÷Ëß„π ’Ë à«π (3 43 4

MS) À√◊Õ≈¥≈ß§√÷ËßÀπ÷Ëß (1 21 2 MS) À√◊Õ≈¥≈ß “¡„π ’Ë à«π
( 1 41 4  MS) ‡µ‘¡À√◊Õ‰¡à‡µ‘¡ IBA ‡¢â¡¢âπ 1, 2 ·≈– 3 ¡°./
≈. πÕ°®“°π’È‡µ‘¡À√◊Õ‰¡à‡µ‘¡ºß∂à“π‡¢â¡¢âπ 0.25% ‡æ“–
‡≈’È¬ß„π ¿“æ∑’Ë¡’· ß 14 ™—Ë«‚¡ßµàÕ«—π À√◊Õ„π∑’Ë¡◊¥‡ªìπ
‡«≈“ 14 «—π ·≈â«¬â“¬‰ª‡≈’È¬ß„π∑’Ë¡’· ß µ√«® Õ∫Õ—µ√“
°“√ √â“ß√“° ®”π«π ·≈–§«“¡¬“«¢Õß√“°  À≈—ß®“°
‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 1 ‡¥◊Õπ ‡ª√’¬∫‡∑’¬∫°—π√–À«à“ßªí®®—¬
Õß§åª√–°Õ∫¢ÕßÕ“À“√ §«“¡‡¢â¡¢âπ¢Õß IBA ·≈–°“√
„Àâ· ß ‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ 4×4×2 factorial „π
CRD ·µà≈– ‘Ëß∑¥≈Õß∑” 4 ´È” ´È”≈– 10 ¢«¥ (¢«¥≈– 4
™‘Èπ) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ DMRT

º≈

1. Õ‘∑∏‘æ≈¢Õß™π‘¥™‘Èπ à«πæ◊™ ·≈– Ÿµ√Õ“À“√

µàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫ ≈”µâπÕàÕπ ·≈–ª≈“¬
¬Õ¥∫πÕ“À“√ Ÿµ√µà“ßÊ °—π æ∫«à“ª≈“¬¬Õ¥„ÀâÕ—µ√“°“√
 √â“ßµ“¬Õ¥‡©≈’Ë¬ Ÿß ÿ¥ 97.22% ·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠¬‘Ëß°—∫™‘Èπ à«π„∫ ́ ÷Ëß„Àâ°“√ √â“ßµ“¬Õ¥‡©≈’Ë¬ 45.00%

Õ¬à“ß‰√°Áµ“¡™‘Èπ à«π„∫„Àâ®”π«πµ“¬Õ¥‡©≈’Ë¬ Ÿß ÿ¥ 16.25

µ“/™‘Èπ à«π∑’Ë √â“ß¬Õ¥ ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß°—∫
™‘Èπ à«π≈”µâπ·≈–ª≈“¬¬Õ¥ „Àâ®”π«πµ“¬Õ¥ 11.40 ·≈–
4.93 µ“/™‘Èπ à«π∑’Ë √â“ß¬Õ¥ µ“¡≈”¥—∫ (Table 1)   à«π
 Ÿµ√Õ“À“√ æ∫«à“  Ÿµ√ MS „ÀâÕ—µ√“°“√ √â“ßµ“¬Õ¥√«¡
 Ÿß ÿ¥ 85.42% ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘°—∫ Ÿµ√ SH ·≈–
WPM ́ ÷Ëß„ÀâÕ—µ√“°“√ √â“ßµ“¬Õ¥√«¡ 65.58 ·≈– 51.38%

µ“¡≈”¥—∫ ·≈–Õ“À“√ Ÿµ√ MS ∑’Ë„Àâ®”π«πµ“¬Õ¥¡“°
∑’Ë ÿ¥§◊Õ 14.98 µ“/™‘Èπ à«π ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß
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°—∫ Ÿµ√ SH ·≈– WPM „Àâ®”π«πµ“¬Õ¥ 10.19 ·≈–
7.42 µ“/™‘Èπ à«π∑’Ë √â“ß¬Õ¥ µ“¡≈”¥—∫ µ“¬Õ¥∑’Ë √â“ß¡’ ’
·¥ß‡°‘¥∑—Ë«∫√‘‡«≥™‘Èπ à«πæ◊™ ¬°‡«âπ∫√‘‡«≥∑’Ë —¡º— Õ“À“√

2. Õ‘∑∏‘æ≈¢Õß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√

§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

À≈—ß®“°‡æ“–‡≈’È¬ß™‘Èπ à«π„∫·≈–≈”µâπÕàÕπ‡ªìπ
‡«≈“ 2 ‡¥◊Õπ „πÕ“À“√‡µ‘¡ TDZ À√◊Õ BA §«“¡‡¢â¡¢âπ
µà“ßÊ °—π æ∫«à“Õ“À“√‡µ‘¡ TDZ 0.25 ¡°./≈. ·≈– BA

1.0 ¡°./≈. ™—°π”°“√ √â“ß¬Õ¥√«¡®“°™‘Èπ à«π„∫ÕàÕπ‰¥â
 Ÿß ÿ¥‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¬°‡«âπ®”π«π
¬Õ¥∑’Ë √â“ß®“°™‘Èπ à«π≈”µâπ  ´÷Ëßæ∫«à“™‘Èπ à«π≈”µâπ∑’Ë
‡æ“–‡≈’È¬ß„πÕ“À“√‡µ‘¡ TDZ 0.25 ¡°./≈.„Àâ®”π«π¬Õ¥
 Ÿß°«à“ BA ‡¢âπ¢âπ 1.0 ¡°./≈.·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (Table 2) Õ¬à“ß‰√°Áµ“¡‡¡◊Õ‡ª√’¬∫‡∑’¬∫√–À«à“ß
§«“¡‡¢â¡¢âπ¢Õß  TDZ  °—∫  BA  ¢â“ßµâπµàÕ°“√™—°π”
¬Õ¥√«¡ (‡ªÕ√å‡´Áπµå·≈–®”π«π¢Õ¥√«¡) æ∫«à“ TDZ

 àß‡ √‘¡°“√ √â“ß‰¥â¥’°«à“ BA

 ”À√—∫°“√‡æ“–‡≈’È¬ß„πÕ“À“√‡µ‘¡ NAA À√◊Õ
2,4-D æ∫«à“‰¡à “¡“√∂™—°π”¬Õ¥√«¡‰¥â‡≈¬ §ß¡’‡æ’¬ß
°“√ √â“ß·§≈≈— ·∫∫√à«π (friable callus)  ’·¥ß®“°°“√

‡æ“–‡≈’È¬ß≈”µâπÕàÕπ∫πÕ“À“√‡µ‘¡ 2,4-D ‡∑à“π—Èπ §«“¡
‡¢â¡¢âπ∑’Ë‡À¡“– ¡§◊Õ  1.0  ¡°./≈.  „Àâ·§≈≈—   100%

(Table 3) °“√¬â“¬‡≈’È¬ß·§≈≈— ·∫∫√à«π ‚¥¬·¬°ÕÕ°¡“
®“°™‘Èπ à«π·§≈≈— ‡¥‘¡‰ª‡≈’È¬ß„πÕ“À“√„À¡à‰¡à “¡“√∂
‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√µàÕ‰ª‰¥â ¥—ßπ—Èπ°“√¬â“¬‡≈’È¬ß®÷ß
§«√¬â“¬·§≈≈— ∑—Èß°âÕπ‰ª ŸàÕ“À“√„À¡à  ÷́Ëß™à«¬ àß‡ √‘¡
æ—≤π“°“√‡ªìπæ◊™µâπ„À¡à‰¥â À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“
3-4 ‡¥◊Õπ

3. Õ‘∑∏‘æ≈¢Õß°“√«“ß™‘Èπ à«πæ◊™ ·≈–°“√ √â“ß

·º≈µàÕ°“√æ—≤π“¢Õßµ“¬Õ¥

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫·≈–≈”µâπ∫πÕ“À“√ Ÿµ√
MS ‡µ‘¡ TDZ 0.25 ¡°./≈. æ∫«à“°“√«“ß„Àâ∑âÕß„∫ —¡º— 
Õ“À“√„Àâ°“√ √â“ßµ“¬Õ¥√«¡ 87.50% ·≈– 26.50 µ“
¬Õ¥/™‘Èπ à«π µ“¡≈”¥—∫  Ÿß°«à“°“√«“ßÀ≈—ß„∫ —¡º— Õ“À“√
‚¥¬ √â“ßµ“¬Õ¥∫√‘‡«≥À≈—ß·ºàπ„∫ ·≈–‡ âπ°≈“ß„∫   ”À√—∫
™‘Èπ à«π≈”µâππ—Èπ °“√«“ß·π«√“∫„Àâ°“√ √â“ßµ“¬Õ¥√«¡
93.33% ·≈– 8.34 µ“¬Õ¥/™‘Èπ à«π µ“¡≈”¥—∫  Ÿß°«à“°“√
«“ß„π·π«µ—Èß µ“¬Õ¥‡°‘¥∫√‘‡«≥º‘«¿“¬πÕ°≈”µâπ ·≈–
‰¡à‡°‘¥∫√‘‡«≥√Õ¬µ—¥‡™àπ‡¥’¬«°—∫°“√‡æ“–‡≈’È¬ß‚¥¬«“ß
≈”µâπ·π«µ—Èß (Table 4) ¥—ßπ—Èπ°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫

Table 1. Shoot bud formation from culturing various types

of explant on various culture media supplemented

with 0.25 mg/l IBA and 1.53 mg/l BA for 6 weeks.

Explant Culture media Average

SH WPM MS

Leaf 31.75bc 20.00c 81.25ab 45.00B
(16.25ab) (12.25b) (20.24a) (16.25A)

Shoot tip 100.00a 91.66a 100.00a 97.22A
(3.56d) (6.25cd) (5.00cd) (4.93B)

Stem 65.00abc 42.50abc 75.00abc 60.83AB
(10.75bc) (3.75d) (19.70a) (11.4A)

Average 65.58A 51.38A 85.42A
(10.19B) (7.42C) (14.98A)

Means having the same small letters within treatment combination

showed no significant different by DMRT
Means  having  the  same  capital  letters  within  factors  showed  no
significant different by DMRT

The numbers in parenthesis show the number of shoot bud formation
per resulting explant
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§«√«“ß∑âÕß„∫ —¡º— Õ“À“√ ·≈–≈”µâπ§«√«“ß·π«√“∫
‡¡◊ËÕ»÷°…“Õ‘∑∏‘æ≈°“√ √â“ß·º≈‚¥¬°“√µ—¥·∫àß„∫

·≈–≈”µâπÕÕ°‡ªìπ à«πÊ ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à √â“ß·º≈
‚¥¬°“√‡æ“–‡≈’È¬ß∑—Èß„∫ æ∫«à“™‘Èπ à«π≈”µâπ„Àâ‡ªÕ√å‡´Áπµå
µ“¬Õ¥√«¡‡©≈’Ë¬ 93.22%  Ÿß°«à“„∫ (73.44%) (Table 5)

Õ¬à“ß‰√°Áµ“¡ „∫„Àâ®”π«πµ“¬Õ¥‡©≈’Ë¬ 18.87 µ“¬Õ¥
 Ÿß°«à“≈”µâπ (15.5 µ“¬Õ¥)    ”À√—∫°“√‡≈’È¬ß∑—Èß„∫„Àâ
‡ªÕ√å‡´Áπµåµ“¬Õ¥√«¡ Ÿß ÿ¥ 92.5% √Õß≈ß¡“§◊Õ ™‘Èπ à«π

°≈“ß„∫ (87.50%) ´÷Ëß‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ ∑”πÕß
‡¥’¬«°—∫®”π«πµ“¬Õ¥∑’Ë √â“ß µ“¬Õ¥‡°‘¥∫√‘‡«≥·ºàπ„∫
·≈–‡ âπ°≈“ß„∫ ‡¡◊ËÕæ‘®“√≥“°“√‡æ“–‡≈’È¬ß≈”µâπ æ∫«à“
Õ—µ√“°“√ √â“ßµ“¬Õ¥‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘√–À«à“ßºà“´’°
·≈–‰¡àºà“´’° Õ¬à“ß‰√°Áµ“¡®”π«πµ“¬Õ¥∑’Ë √â“ß®“°≈”µâπ
ºà“´’° (23.00 µ“¬Õ¥)  Ÿß°«à“‰¡àºà“´’° (8.00 µ“¬Õ¥) ∂÷ß
3 ‡∑à“

Table 2. Effect of BA and TDZ containing MS medium on shoot bud formation

after culture for 8 weeks.

Explant Plant growth Concentration %Explant forming Number of

regulator (mg/l) shoot bud shoot bud

   Leaf BA 0.5 50.00c 21.75b
1.0 81.25a 25.75a
2.0 26.25d 17.25b

TDZ 0.25 90.00a 26.50a
0.5 86.25a 18.00b
0.75 52.50c 19.75b

   Stem BA 0.5 50.70c 2.50d
1.0 93.25a 9.75c
2.0 15.25e 3.50d

TDZ 0.25 96.25a 23.00a
0.5 71.75b 19.25b
0.75 97.25a 17.00b

Means not sharing common letter within column differ significantly by DMRT

Table 3. Effect of 2,4-D and NAA supplemented MS medium on callus

formation from leaf and stem explant after culture for 8 weeks.

Explant      Plant growth regulator (mg/l) Explant forming Type of callus

2,4-D NAA callus (%±SD)

Leaf 0.5 - 0 -
1.0 - 0 -
- 0.5 0 -
- 1.0 0 -

Stem 0.5 - 25.01±10.83 Friable
1.0 - 100.00±0.00 Friable
- 0.5 0 -
- 1.0 0 -

SD = Standard deviation
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4. Õ‘∑∏‘æ≈¢Õß§«“¡‡¢â¡¢âπ¢Õß TDZ ·≈–™π‘¥

Õ“À“√µàÕ°“√‡æ‘Ë¡ª√‘¡“≥·≈–¬◊¥¬“«¢Õß¬Õ¥

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π∑—Èß„∫∫πÕ“À“√·¢Áß Ÿµ√
MS √à«¡°—∫Õ“À“√‡À≈« Ÿµ√‡¥’¬«°—π  àß‡ √‘¡°“√‡°‘¥µ“
¬Õ¥√«¡ Ÿß ÿ¥ 90.45 µ“/„∫ ®”π«π¬Õ¥¬◊¥¬“« 2.54 ¬Õ¥
¡“°°«à“°“√‡≈’È¬ß„πÕ“À“√·¢Áß À√◊ÕÕ“À“√‡À≈«‡æ’¬ß
Õ¬à“ß‡¥’¬« °“√‡µ‘¡ TDZ §«“¡‡¢â¡¢âπ 0.25 ¡°./≈. ‡æ‘Ë¡
ª√‘¡“≥µ“¬Õ¥ ·≈– àß‡ √‘¡°“√¬◊¥¬“«¢Õß¬Õ¥‰¥â¥’„π
Õ“À“√∑ÿ°™π‘¥∑’Ë∑¥ Õ∫ (Õ“À“√·¢Áß Õ“À“√‡À≈« À√◊Õ
Õ“À“√∑—Èß Õß√à«¡°—π) (Table 6)  ™‘Èπ à«π„∫∑’Ë‡≈’È¬ß„π
Õ“À“√·¢Áß √â“ßµ“¬Õ¥∫√‘‡«≥ —¡º— Õ“À“√ ∫√‘‡«≥‡ âπ
°≈“ß„∫ „π¢≥–∑’Ë„πÕ“À“√·¢Áß√à«¡°—∫Õ“À“√‡À≈«‡°‘¥∑—Èß
·ºàπ„∫ √«¡∑—Èß‡ âπ°≈“ß„∫¥â«¬ ¬Õ¥∑’Ë √â“ß¡’Õß§åª√–°Õ∫
¢Õß≈’ø‰æ√‚¡‡¥’¬≈âÕ¡√Õ∫‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠ à«π¬Õ¥ ·≈–

 “¡“√∂æ—≤π“‡ªìπæ◊™µâπ„À¡à‰¥âµàÕ‰ª ≈—°…≥–¢Õß¬Õ¥∑’Ë
™—°π”®“°™‘Èπ à«π„∫ ≈”µâπ ·≈–°“√¬◊¥¬“«„πÕ“À“√·¢Áß
·≈–Õ“À“√‡À≈«· ¥ß„π Figure 1

5. Õ‘∑∏‘æ≈¢ÕßÕß§åª√–°Õ∫¢ÕßÕ“À“√ Ÿµ√ MS

ºß∂à“π ·≈–§«“¡‡¢â¡¢âπ¢Õß IBA µàÕ°“√‡°‘¥√“°

°“√™—°π”√“°∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡·≈–‰¡à‡µ‘¡
ºß∂à“π√à«¡°—∫°“√®ÿà¡·≈–‰¡à®ÿà¡ IBA æ∫«à“‰¡à “¡“√∂
™—°π”√“°‰¥â„π ‘Ëß∑¥≈Õß∑—ÈßÀ¡¥  Õ¬à“ß‰√°Áµ“¡ Õ“À“√
‡µ‘¡ºß∂à“π√à«¡°—∫°“√®ÿà¡ IBA ‡°‘¥ª¡·§≈≈— ·∫∫√à«π∑’Ë
∫√‘‡«≥ —¡º— Õ“À“√ ‡¡◊ËÕ‡µ‘¡ IBA §«“¡‡¢â¡¢âπµà“ßÊ °—π
√à«¡°—∫Õß§åª√–°Õ∫¢ÕßÕ“À“√∑’Ë·µ°µà“ß°—π æ∫«à“¬—ß‰¡à
 “¡“√∂™—°π”√“°‰¥â ‡°‘¥‡ªìπª¡·§≈≈— ≈—°…≥–§≈â“¬°—π
°—∫º≈¢â“ßµâπ‡∑à“π—Èπ

Table 4. Effect of explant position on shoot bud formation after culture in MS medium

supplemented with 0.25 mg/l TDZ for 2 months.

Explant position %Explant forming shoot bud±SD Number of shoot bud+SD

Leaf
   Dorsal contact medium 80.34±18.25 18.63±3.59
   Ventral contact medium 87.50±10.34 26.50±5.04

Stem
   Horizontal placement 93.33±5.53 8.34±1.59
   Vertical placement 90.20±8.42 8.00±2.14

SD = Standard deviation

Table 5. Effect of wounding applied to explants on shoot bud formation after culture

in MS medium supplemented with 0.25 mg/l TDZ for 2 months.

Explant Wounding %Explant forming shoot bud Number of shoot bud

Leaf Proximal 61.25b 14.25b
Middle 87.50a 26.50a
Distal 52.50b 11.75cb
Whole leaf 92.50a 23.00a

Average 73.44 18.87
Stem Whole stem 90.20a 8.00c

Half stem 96.25a 23.00a
Average 93.22 15.50

Means not sharing common letter within column differ significantly by DMRT
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«‘®“√≥å

 Ÿµ√Õ“À“√∑’Ë‡À¡“– ¡„π°“√™—°π”µ“¬Õ¥®“°™‘Èπ
 à«π„∫ ª≈“¬¬Õ¥ ·≈–≈”µâπ „π°“√»÷°…“π’È§◊Õ Ÿµ√Õ“À“√
MS  ‡π◊ËÕß®“°¡’Õß§åª√–°Õ∫¢Õß∏“µÿÕ“À“√À≈—°  ‚¥¬
‡©æ“–∏“µÿ‰π‚µ√‡®π Ÿß°«à“ Ÿµ√Õ“À“√ SH ·≈– WPM

ª√–¡“≥ 3 ‡∑à“ ·≈–¡’ª√‘¡“≥·§≈‡ ’́¬¡‰ÕÕÕπ Ÿß‡À¡“– ¡
µàÕ°“√æ—≤π“¢Õßµ“¬Õ¥√«¡  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
Fisichella ·≈–§≥– (2000)   Apavatjut ·≈– Phorn-

sawatchai (1999) √“¬ß“π°“√¢¬“¬æ—π∏ÿåº—°‡À≈’¬ß„π
Õ“À“√ Ÿµ√¥—¥·ª≈ßª√–°Õ∫¥â«¬∏“µÿÕ“À“√À≈—°  ∏“µÿ
Õ“À“√√Õß¢Õß Ÿµ√ SH ·≈– “√Õ‘π∑√’¬å¢Õß Ÿµ√ MS

æ∫«à“®”π«πµ“¬Õ¥∑’Ë‰¥âµË”°«à“°“√»÷°…“π’È¡“° Õ¬à“ß‰√
°Áµ“¡ Bonga ·≈– Aderkas (1992) √“¬ß“π«à“°“√ √â“ß
µ“¬Õ¥√«¡¢Õß‰¡â¬◊πµâπ‡π◊ÈÕ·¢ÁßÀ≈“¬™π‘¥‡ªìπ‰ª‰¥â‰¡à¥’
„πÕ“À“√∑’Ë¡’∏“µÿ‰π‚µ√‡®π§«“¡‡¢â¡¢âπ Ÿß ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“° “¬æ—π∏ÿå∑’Ë·µ°µà“ß°—π¡’°“√µÕ∫ πÕßµàÕÕ“À“√∑’Ë
„™â‡æ“–‡≈’È¬ß·µ°µà“ß°—π  ”À√—∫™‘Èπ à«πæ◊™∑’Ë‡À¡“– ¡„π
°“√»÷°…“π’È§◊Õ „∫ ‡π◊ËÕß®“°„Àâ®”π«π¬Õ¥ Ÿß ¡’°“√æ—≤π“
‚§√ß √â“ß¢Õßµ“¬Õ¥∑’Ë™—¥‡®π ·≈–„Àâ¬Õ¥∑’Ë¬◊¥¬“«‰¥â¥’°«à“
™‘Èπ à«π≈”µâπ πÕ°®“°π’ÈÕ“®¡’‡´≈≈åÕ’æ‘‡¥Õ√å¡‘ ∑’Ë‰¥â√—∫°“√
°√–µÿâπ„Àâ¡’°‘®°√√¡°“√·∫àß‡´≈≈å Ÿß°«à“  à«πª≈“¬¬Õ¥
„Àâ®”π«πµ“¬Õ¥πâÕ¬∑’Ë ÿ¥ ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–«à“™‘Èπ à«π
ª≈“¬¬Õ¥¡’ª√‘¡“≥ “√ÕÕ°´‘π¿“¬„π™‘Èπ à«πæ◊™ Ÿß ®÷ß
Õ“® àßº≈¬—∫¬—Èß°“√ √â“ßµ“¬Õ¥‰¥â °“√„™â‰´‚∑‰§π‘π‡æ’¬ß
Õ¬à“ß‡¥’¬«∑’Ë§«“¡‡¢â¡¢âπ Ÿß  “¡“√∂ àß‡ √‘¡®”π«πµ“¬Õ¥

‰¥â¥’  ‰´‚∑‰§π‘π∑’Ë‡À¡“– ¡„π°“√»÷°…“π’È§◊Õ TDZ  §«“¡
‡¢â¡¢âπ∑’Ë‡À¡“– ¡§◊Õ 0.25 ¡°./≈. ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
 “¡“√∂„π°“√™—°π”µ“¬Õ¥√«¡√–À«à“ß  BA  °—∫  TDZ

æ∫«à“ TDZ „Àâº≈ Ÿß°«à“ §«“¡‡¢â¡¢âπ∑’Ë„™â°ÁµË”°«à“ ∑—Èßπ’È
‡æ√“– TDZ ¡’°‘®°√√¡¢Õß‰´‚∑‰§π‘π Ÿß  ¡’°“√ – ¡
‰ÕÕÕπ¢Õß∏“µÿÕ“À“√∫“ßÕ¬à“ß ·≈– “√‡¡µ“∫Õ‰≈∑å ÷́Ëß
ª√–°Õ∫¥â«¬‚æ√≈’π·≈–°√¥·Õ∫´‘ ‘° (Huetteman and

Preece, 1993) ·≈–¡’‰√‚∫‚´¡·≈–‚æ≈’‚´¡®”π«π¡“°„π
‰´‚∑æ≈“  ÷́¡ ∑”„Àâ°“√ —ß‡§√“–Àå‚ª√µ’π·≈–°‘®°√√¡
¿“¬„π‡´≈≈å‡°‘¥¢÷Èπ¡“° (Chvojka et al., 1992 Õâ“ß‚¥¬
Karam and Al-Majathoub, 2000)  Õ¥§≈âÕß°—∫°“√
‡æ“–‡≈’È¬ß‡ÕÁ¡∫√‘‚Õ·≈–≈”µâπ „µâ„∫‡≈’È¬ß¢Õß Picea glauca

(Ellis et al., 1991) Õ¬à“ß‰√°Áµ“¡¡’√“¬ß“π«à“ BA §«“¡
‡¢â¡¢âπ Ÿß™—°π”µ“¬Õ¥√«¡‰¥â¥’„π Picea abies (Arnold

and Tillberg, 1987),  Pinus  sylvestris (Zel et al.,

1988), Pinus canariensis (Pulido et al., 1992) ·≈–
P. caribaea (Halos and Go, 1993) πÕ°®“°π’È®”π«π
µ“¬Õ¥∑’Ë‰¥â¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥¢Õß “√‰´‚∑‰§π‘π¿“¬„π
™‘Èπ à«πæ◊™ (Arnold and Tillberg, 1987)  ”À√—∫ “√
°≈ÿà¡ÕÕ°´‘π„π°“√»÷°…“π’È  æ∫«à“  2,4-D  1.0  ¡°./≈.
 “¡“√∂™—°π”·§≈≈— ·∫∫√à«π‰¥â¥’ ‡π◊ËÕß®“° 2,4-D ¡’
°‘®°√√¡¢ÕßÕÕ°´‘π Ÿß (æ’√‡¥™, 2537) „π¢≥–∑’Ë NAA

‰¡à “¡“√∂™—°π”·§≈≈— ‰¥â‡≈¬
µ”·Àπàß°“√«“ß™‘Èπ à«πæ◊™∑’Ë‡À¡“– ¡§◊Õ «“ß∑âÕß

„∫ —¡º— Õ“À“√ ‡æ√“–µ“¬Õ¥‡°‘¥∫√‘‡«≥À≈—ß„∫‡∑à“π—Èπ
Õ“®‡π◊ËÕß¡“®“° TDZ  àß‡ √‘¡„Àâ‡´≈≈åº‘«∫√‘‡«≥À≈—ß„∫

Table 6. Effect of  types of TDZ containing MS medium on multiplication and

elongation of shoot buds after culture for 3 months.

Type of culture Concentration of TDZ Number of shoot bud Number of elongate

medium (mg/l) (±SD) shoot (±SD)

Solid 0.25 29.85±3.12 2.14±1.20
0.50 25.33±4.13 1.40±0.54

Liquid 0.25 29.59±4.32 2.14±0.62
0.50 26.42±5.43 2.01±0.45

Solid follow  liquid* 0.25 90.45±20.42 2.54±0.56
0.50 89.54±19.53 2.42±0.34

* Culture on solid medium for two months follow by transferring to culture in liquid medium for

further one month
SD = Standard deviation
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Figure 1. Direct shoot bud formation from cultured leaf (A), meristematic nodule formation

from cultured half stem segment (B), proliferation and elongation of shoots on

solid medium(C) and liquid medium (D).

‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∑’Ë¡’°‘®°√√¡°“√·∫àß‡´≈≈å
 Ÿß πÕ°®“°π’ÈÕ“® —ß‡°µ‰¥â®“°√ß§«—µ∂ÿ·Õπ‚∏‰´¬“π‘π∑’Ë
 √â“ß®”π«π¡“°  ™à«¬ àß‡ √‘¡„Àâæ—≤π“°“√¢Õßµ“¬Õ¥
‡ªìπ‰ª‰¥â¥’ ∑”πÕß‡¥’¬«°—∫°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ ’·¥ß¢Õß
¡—ß§ÿ¥´÷Ëß√“¬ß“π‚¥¬ Te-chato (1998)  ”À√—∫™‘Èπ à«π
≈”µâππ—Èπ °“√«“ß„π·π«πÕπ„Àâ®”π«πµ“¬Õ¥ Ÿß ¬Õ¥∑’Ë
‰¥âæ—≤π“®“°‡´≈≈å∫√‘‡«≥º‘«‡∑à“π—Èπ „π¢≥–∑’Ë∫√‘‡«≥·º≈
´÷Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ™—Èπ„π‰¡à‡°‘¥µ“¬Õ¥  Õ¥§≈âÕß°—∫°“√‡æ“–
‡≈’È¬ß≈”µâπ¢Õß Podocarpus macrophyllus (Daimon

and Mii, 1991) ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡´≈≈å™—Èπ‡Õæ‘‡¥Õ√å-

¡‘ ¢Õßæ◊™∫“ß™π‘¥ √«¡∑—Èßº—°‡À≈’¬ß‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ
‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∑’Ë¡’°‘®°√√¡°“√·∫àß‡´≈≈å Ÿß ‡´≈≈å¥—ß°≈à“«¡’
≈—°…≥–‡ªìπ‡´≈≈å‡¡Õ√‘ ‡µÁ¡ ®÷ß‡®√‘≠‡ªìπµ“¬Õ¥‰¥â¥’ °“√
 √â“ß·º≈„Àâ°—∫™‘Èπ à«πæ◊™‰¡à àß‡ √‘¡°“√ √â“ßµ“¬Õ¥√«¡
∑—Èßπ’È‡æ√“–°“√ √â“ß·º≈¡’º≈µàÕ ¡¥ÿ≈¢Õß “√§«∫§ÿ¡°“√
‡®√‘≠‡µ‘∫‚µ¿“¬„π™‘Èπ à«πæ◊™∑’Ë‡æ“–‡≈’È¬ß‚¥¬‡©æ“–ÕÕ°´‘π
 àßº≈„Àâæ—≤π“°“√¢Õßµ“¬Õ¥√«¡≈¥≈ß  ¥—ßπ—Èπ„π°“√
»÷°…“π’È®÷ßæ∫«à“ °“√‡æ“–‡≈’È¬ß™‘Èπ à«π∑—Èß„∫„Àâ‡ªÕ√å‡´Áπµå
·≈–®”π«πµ“¬Õ¥√«¡‰¥â¥’∑’Ë ÿ¥  πÕ°®“°π’È¬—ßæ∫«à“°“√
 √â“ß·º≈‚¥¬°“√µ—¥„∫‡ªìπ à«π„Àâ°“√ √â“ß¬Õ¥™â“°«à“°“√
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‡æ“–‡≈’È¬ß∑—Èß„∫ °“√‡æ‘Ë¡ª√‘¡“≥µ“¬Õ¥πâÕ¬ ·≈– àß‡ √‘¡
°“√ √â“ß·§≈≈— √Ÿªª¡ (meristematic nodular callus)

 Õ¥§≈âÕß°—∫°“√‡æ“–‡≈’È¬ß„∫·æ√å (Cabani et al., 1999)

¡—ß§ÿ¥ æ–«“ ·≈– â¡·¢° ( ¡ªÕß, 2540) „π∑“ßµ√ß°—π
¢â“¡°“√ √â“ß·º≈„Àâ°—∫≈”µâπ‚¥¬°“√ºà“´’°„Àâ‡ªÕ√å‡ Á́πµå
·≈–®”π«πµ“¬Õ¥√«¡¥’°«à“‰¡àºà“´’°  ∑—Èßπ’È‡æ√“–·º≈∑’Ë
 √â“ß àß‡ √‘¡°“√¥Ÿ¥∏“µÿÕ“À“√·≈–∑”„Àâ‡´≈≈åÕ’æ‘‡¥Õ√å¡‘ 
æ—≤π“‰¥â¥’   àßº≈„Àâµ“¬Õ¥‡°‘¥‰¥â∑—Ë«∑—Èß™‘Èπ à«π≈”µâπ
Õ¬à“ß‰√°Áµ“¡µ“¬Õ¥∑’Ë‰¥â‡ªìπ√Ÿª‚¥¡‰¡à¡’°“√ √â“ß≈’ø‰æ√-
‚¡‡¥’¬ „π¢≥–∑’Ëµ“¬Õ¥∑’Ë‰¥â®“°™‘Èπ à«π„∫¡’≈’ø‰æ√‚¡‡¥’¬
™—¥‡®π§≈â“¬°—∫°“√‡æ“–‡≈’È¬ß„∫·≈–≈”µâπ¢Õß Aristolo-

chia indica (Manjula et al., 1997) °“√‡æ‘Ë¡ª√‘¡“≥
µ“¬Õ¥®“°™‘Èπ à«π„∫‡ªìπ‰ª‰¥â¥’„πÕ“À“√ Ÿµ√‡¥’¬«°—π°—∫
°“√™—°π”µ“¬Õ¥§◊Õ MS ‡µ‘¡ TDZ 0.25 ¡°./≈. ‚¥¬
∑—Ë«‰ª°“√‡æ‘Ë¡ª√‘¡“≥ ·≈–°“√¬◊¥¬“«¢Õß¬Õ¥¢÷ÈπÕ¬Ÿà°—∫
™π‘¥¢ÕßÕ“À“√‡æ“–‡≈’È¬ß·≈–™‘Èπ à«πæ◊™ „π°“√»÷°…“π’È
æ∫«à“Õ“À“√‡À≈« “¡“√∂‡æ‘Ë¡ª√‘¡“≥µ“¬Õ¥‰¥â¥’„π„∫
‡π◊ËÕß®“° àß‡ √‘¡°“√¥Ÿ¥∏“µÿÕ“À“√·≈–°“√‡®√‘≠‡µ‘∫‚µ‰¥â¥’
¬‘Ëß¢÷Èπ Õ¥§≈âÕß°—∫°“√‡æ“–‡≈’È¬ß™‘Èπ à«πª≈“¬¬Õ¥¢Õß π
Pinus caribaea (Skidmore et al., 1988) Õ¬à“ß‰√°Áµ“¡
°“√‡æ“–‡≈’È¬ß„πÕ“À“√‡À≈«‡ªìπ‡«≈“π“π  àß‡ √‘¡°“√‡°‘¥
 ’πÈ”µ“≈¡“°¢÷Èπ ·≈–¢Õ∫„∫‡√‘Ë¡‡ªìπ ’¥”·≈–µ“¬„π∑’Ë ÿ¥
À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“π“π°«à“ 4 ‡¥◊Õπ °àÕ„Àâ‡°‘¥
°“√‡ª≈’Ë¬π·ª≈ß§à“ electrical conductivity ‡æ‘Ë¡¢÷Èπ ·≈–
§à“ osmolarity ≈¥≈ßµ“¡√–¬–‡«≈“¡“°¢÷Èπ  àßº≈„Àâæ◊™
π”∏“µÿÕ“À“√‰ª„™â‰¥âπâÕ¬≈ß °“√‡®√‘≠‡µ‘∫‚µ≈¥≈ß ·≈–
 ¡¥ÿ≈¢Õß∏“µÿÕ“À“√‡ª≈’Ë¬π‰ª (Shibli et al., 1999)

·¡â«à“¡’°“√¥—¥·ª≈ß√–¬–‡«≈“°“√‡≈’È¬ß„Àâ —Èπ≈ß ¬â“¬‡≈’È¬ß
„Àâ‡√Á«¢÷Èπ °Á‰¡à àß‡ √‘¡°“√‡æ‘Ë¡µ“¬Õ¥ °“√ √â“ß·º≈„Àâ°—∫
„∫·≈–°“√‡¢¬à“‡≈’È¬ß„πÕ“À“√‡À≈«  àß‡ √‘¡„Àâµ“¬Õ¥∫π
™‘Èπ à«π„∫µ“¬√«¥‡√Á«¬‘Ëß¢÷Èπ  ”À√—∫°“√‡æ‘Ë¡ª√‘¡“≥¬Õ¥
®“°°“√‡æ“–‡≈’È¬ß≈”µâπ„πÕ“À“√‡À≈«‡°‘¥¬Õ¥≈—°…≥–
º‘¥ª°µ‘ Õ“®‡π◊ËÕß¡“®“°µ“¬Õ¥∑’Ë‰¥â‡®√‘≠¡“®“°‡´≈≈åÀ√◊Õ
‡π◊ÈÕ‡¬◊ËÕÕ◊ËππÕ°‡Àπ◊Õ®“°‡´≈≈åº‘«   à«π™‘Èπ à«π≈”µâπ„Àâ
°“√¬◊¥¬“«¢Õß¬Õ¥∫πÕ“À“√·¢Áß‰¥â¥’°«à“Õ“À“√‡À≈«
∑’Ë‡ªìπ‡™àππ’È‡æ√“–¬Õ¥∑’Ë®¡„πÕ“À“√ (‰¡à‰¥â‡¢¬à“‡≈’È¬ß) Õ¬Ÿà
„π ¿“æ∑’Ë¢“¥ÕÕ°´‘‡®π ·≈–Õ“®¡’°“√ √â“ß “√™’«‡§¡’∑’Ë
 àßº≈µàÕ°“√¬—∫¬—Èß°“√¬◊¥¬“«¢Õß¬Õ¥Õ◊ËπÊ °“√·°âªí≠À“

‚¥¬°“√‡¢¬à“‡≈’È¬ß°Á‰¡àª√– ∫º≈ ”‡√Á® «‘∏’°“√π’È àß‡ √‘¡
°“√ √â“ß ’πÈ”µ“≈¢Õß™‘Èπ à«πæ◊™·≈–µ“¬Õ¥∑’Ëæ—≤π“ ¥â«¬
‡Àµÿº≈¢â“ßµâπ àßº≈„Àâ°“√‡®√‘≠¢Õß¬Õ¥∑’Ëæ—≤π“®“°≈”µâπ
„πÕ“À“√‡À≈«‰¡à¥’ ®÷ß®”‡ªìπµâÕß¥—¥·ª≈ßÕß§åª√–°Õ∫
¢ÕßÕ“À“√‡≈’È¬ß‚¥¬°“√≈¥§«“¡‡¢â¡¢âπ¢ÕßøÕ øÕ√— „π
Õ“À“√‡À≈«≈ß„π™à«ß·√°¢Õß°“√‡æ“–‡≈’È¬ß¥—ß√“¬ß“π¢Õß
Skidmore ·≈–§≥– (1988) À√◊Õ¬â“¬‡≈’È¬ß„πÕ“À“√„À¡à
 Ÿµ√ WPM ‡µ‘¡ BA À√◊Õ zeatin ¥—ß√“¬ß“π¢Õß Ellis

·≈–§≥– (1991)

·¡â«à“ “¡“√∂™—°π”¬Õ¥º—°‡À≈’¬ß‰¥â®”π«π¡“°
°Áµ“¡ „π°“√»÷°…“π’È‰¡à “¡“√∂™—°π”√“°‰¥â ‰¡à«à“®–¡’°“√
¥—¥·ª≈ßÕß§åª√–°Õ∫¢ÕßÕ“À“√ Ÿµ√ MS ‚¥¬≈¥§«“¡
‡¢â¡¢âπ¢ÕßÕß§åª√–°Õ∫≈ßÀπ÷Ëß„π ’Ë ( 3 43 4 MS) §√÷ËßÀπ÷Ëß
( 1 21 2 MS) À√◊Õ “¡„π ’Ë (1 41 4 MS) √à«¡°—∫°“√∑√’µ¬Õ¥¥â«¬
IBA §«“¡‡¢â¡¢âπ Ÿß À√◊Õ‡≈’È¬ß„π Ÿµ√Õ“À“√¢â“ßµâπ‡µ‘¡
IBA §«“¡‡¢â¡¢âπµà“ßÊ Zel ·≈–§≥– (1988) √“¬ß“π
°“√™—°π”√“°®“°¬Õ¥¢Õß π Pinus sylvestris ∫πÕ“À“√
 Ÿµ√ MS ∑’Ë≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—°·≈–∏“µÿÕ“À“√√Õß
≈ß‡ªìπÀπ÷Ëß„π ‘∫À° à«π ( 1 161 16 MS) «à“„Àâº≈ ”‡√Á® πÕ°
®“°π’È¡’√“¬ß“πº≈ ”‡√Á®„π°“√™—°π”√“°„πÕ“À“√ Ÿµ√
WPM (Te-chato and Lim, 1999) ·≈– Ÿµ√¥—¥·ª≈ß¢Õß
White (Daimon and Mii, 1991) ¥—ßπ—Èπ°“√»÷°…“°“√
™—°π”√“°®“°¬Õ¥º—°‡À≈’¬ß§√—ÈßµàÕ‰ªπà“®–≈¥§«“¡‡¢â¡¢âπ
¢ÕßÕß§åª√–°Õ∫Õ“À“√ Ÿµ√ MS ≈ß‡ªìπ 1/8 - 1/16 MS

À√◊Õ„™â Ÿµ√Õ“À“√Õ◊Ëπ ‡™àπ WPM À√◊Õ Ÿµ√Õ“À“√¥—¥·ª≈ß
¢Õß White πÕ°®“°Õß§åª√–°Õ∫¢Õß Ÿµ√Õ“À“√ ·≈–
§«“¡‡¢â¡¢âπ¢Õß “√ IBA ·≈â« „π°“√»÷°…“π’È¬—ß„™âºß
∂à“π·≈–∑¥ Õ∫Õ‘∑∏‘æ≈¢Õß§«“¡‡¢â¡· ßµàÕ°“√™—°π”
√“°¥â«¬ ‚¥¬°“√‡æ“–‡≈’È¬ß„π™à«ß·√°À≈—ß®“°®ÿà¡·™à„π
 “√≈–≈“¬ IBA ·≈â«  ªí°™‘Èπ à«πæ◊™≈ß„πÕ“À“√∑’Ë‡µ‘¡
IBA ‡æ“–‡≈’È¬ß„π ¿“æ¡◊¥‡ªìπ‡«≈“ 2  —ª¥“Àå °àÕπ‡æ“–
‡≈’È¬ß„π ¿“æ∑’Ë¡’· ßª°µ‘‡ªìπ‡«≈“ 2  —ª¥“Àå µ“¡√“¬ß“π
°“√∑¥≈Õß¢Õß Te-chato ·≈– Lim (1999) ·µàæ∫«à“¬—ß
§ß‰¡à “¡“√∂™—°π”√“°‰¥â ¬Õ¥∑’Ë‡æ“–‡≈’È¬ß„πÕ“À“√™—°π”
√“°‡ªìπ‡«≈“ 2 ‡¥◊Õπ¢÷Èπ‰ª æ∫«à“„∫‡√‘Ë¡¡’ ’¢“« ’́¥®“°
∫√‘‡«≥¢Õ∫„∫≈ÿ°≈“¡‰ª∑—Ë«∑—Èß„∫·≈–¬Õ¥ ·≈–µ“¬„π∑’Ë ÿ¥
Õ“®‡π◊ËÕß¡“®“°¡’°“√ √â“ß·≈–ª≈¥ª≈àÕ¬°ä“´‡Õ∏‘≈’π‡°‘¥¢÷Èπ
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