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∫∑§—¥¬àÕ: °“√»÷°…“Õ‘∑∏‘æ≈¢Õß°√¥Õ–¡‘‚π‰∑‚√´’π·≈– “√‡√àß°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√‡æ“–‡≈’È¬ß‡Àßâ“¢Õß¥Õß¥÷ß∫π

Õ“À“√¥—¥·ª≈ß Ÿµ√ MS æ∫«à“ Õ“À“√ Ÿµ√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈. ·≈– BA 1 ¡°./≈. √à«¡°—∫‰∑‚√´’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

µà“ß°—π„π∑’Ë¡’· ß·≈–∑’Ë¡◊¥ æ∫«à“  à«π¢Õß‡Àßâ“∑’Ë‡æ“–‡≈’È¬ß„π∑’Ë¡◊¥∑’Ë¡’‰∑‚√´’π 50 ¡°./≈. ™—°π”„Àâ à«π‡Àßâ“‡°‘¥·§≈≈— ‰¥â

100% ·≈–„π∑’Ë¡’· ß‡°‘¥·§≈≈— ‰¥â 85% ‡¡◊ËÕ»÷°…“°“√‡®√‘≠¢Õß·§≈≈— „πÕ“À“√‡¥‘¡‡ªìπ‡«≈“ 16  —ª¥“Àå æ∫«à“

¡’πÈ”Àπ—°·§≈≈— ‡©≈’Ë¬ Ÿß ÿ¥ 6.25 °√—¡ °“√™—°π”„Àâ·§≈≈— ‡®√‘≠‡ªìπµâπ‚¥¬°“√»÷°…“Õ‘∑∏‘æ≈√à«¡√–À«à“ß NAA ·≈– BA

„π√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ °—π‡ªìπ‡«≈“ 36  —ª¥“Àå æ∫«à“·§≈≈— ∑’Ëπ”‰ª‡≈’È¬ß∫πÕ“À“√∑’Ë¡’ BA 4 ¡°./≈. √à«¡°—∫ NAA

4 ¡°./≈. ‡°‘¥µâπ‰¥â 100% ‡¡◊ËÕ∑¥≈Õß‡©æ“–Õ‘∑∏‘æ≈¢Õß BA À√◊Õ kinetin ‡æ’¬ßÕ¬à“ß‡¥’¬«„π√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ °—π

æ∫«à“ BA 4 ¡°./≈. ™—°π”„Àâ‡°‘¥µâπ‰¥â 83% ·≈– kinetin 4 ¡°./≈. ™—°π”„Àâ‡°‘¥µâπ‰¥â 50%  à«π°“√»÷°…“®”π«π‚§√‚¡‚´¡

¢Õß√“°¥Õß¥÷ß∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ∫®”π«π‚§√‚¡‚´¡ 2n=22 (§” ”§—≠: ¥Õß¥÷ß, °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ,

‰∑‚√´’π, «ß»å Liliaceae, ‰√‚´¡)

ABSTRACT: Effects of tyrosine and plant growth regulators on rhizome cultures were carried out on modified
Murashige and Skoog’s medium. The sterile rhizomes were cut and cultured on MS medium supplemented with 1
mg./l. 2,4-D, 1 mg./l. BA and various concentrations of tyrosine under the light and dark condition. The experimental
data showed that the highest percentage of callus formation 100% was on the medium added with 50 mg./l. tyrosine
in the dark condition and 85% in the light condition. The average fresh weight of callus cultured in the dark for
16 weeks was 6.25 g. Shoot induction was performed using the combination of NAA and BA for 36 weeks. The
experimental data revealed that the shoot regeneration from callus was 100% on the medium added with 4 mg./l. BA
and 4 mg./l. NAA. Comparison among various concentrations of BA and NAA, it was shown that shoot formation
was 83% and 50% on the medium containing 4 mg./l. BA and 4 mg./l. kinetin, respectively. The chromosome
number from root tip obtained from tissue culture was 2n = 22. (Keywords: glory lily, tissue culture, tyrosine,
Liliaceae, rhizome)
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∫∑π”

¥Õß¥÷ß (Gloriosa superba Linn.) Õ¬Ÿà„π«ß»å Liliaceae

‡ªìπ ¡ÿπ‰æ√·≈–‰¡â¥Õ°°÷Ëß‰¡â‡≈◊ÈÕ¬∑’Ë¡’ ’ —π «¬ß“¡

¡’∂‘Ëπ°”‡π‘¥„π∑«’ª·Õø√‘°“·µà‰¥âπ”¡“ª≈Ÿ°„π∑«’ª

‡Õ‡™’¬‡¢µ√âÕπ∑—Ë«Ê ‰ª „πª√–‡∑»‰∑¬‰¥â¡’°“√π”‡Õ“

¥Õß¥÷ß¡“„™â‡ªìπ ¡ÿπ‰æ√·ºπ‚∫√“≥ À—«À√◊Õ‡Àßâ“¢Õß

¥Õß¥÷ß„™âµâ¡°‘π·°â∑ÕßÕ◊¥ ∑âÕß‡øÑÕ ¢—∫≈¡ ¢—∫‡ ¡À–

‚√§ ‰¢¢âÕ ‚√§‡√◊ÈÕπ πÕ°®“°ª√–‚¬™πå∑“ß ¡ÿπ‰æ√

¢Õßæ◊™™π‘¥π’È ¥Õß¥÷ß¡’ “√Õ—≈§“≈Õ¬¥åÀ≈“¬™π‘¥

 “√∑’Ë ”§—≠§◊Õ ‚§≈™‘´’π (Colchicine) ‚¥¬æ∫ “√π’È„π

 à«π¢Õß≈”µâπ ‡¡≈Á¥·≈–‡Àßâ“ª√‘¡“≥¡“° (πÿ™π“Ø,

2536)  ‚§≈™‘´‘π‡ªìπ “√∑’Ë¡’ª√–‚¬™πå„π∑“ß°“√·æ∑¬å

„™â„π°“√√—°…“‚√§‡°“µå ‰¢¢âÕÕ—°‡ ∫ ¡–‡√Áß ‡ªìπµâπ

„π∑“ß°“√‡°…µ√„™â„π°“√™à«¬™—°π”„Àâæ◊™‡æ‘Ë¡®”π«π

‚§√‚¡‚´¡‡ªìπ‚æ≈’æ≈Õ¬¥å (°π‘…∞“, 2542) ¥Õß¥÷ß

¬—ß¡’¥Õ°∑’Ë «¬ß“¡·ª≈°µ“·≈–¥Õß¥÷ß∫“ßæ—π∏ÿå¡’°“√

π”¡“ª≈Ÿ° ”À√—∫‡ªìπ‰¡âµ—¥¥Õ°∑’Ë àßÕÕ°µà“ßª√–‡∑»„π

√“§“∑’Ë Ÿß

¥Õß¥÷ß∑’Ëæ∫„πª√–‡∑»‰∑¬¡’§«“¡À≈“°À≈“¬

®÷ß¡’π—°«‘®—¬ π„®¢¬“¬æ—π∏ÿå¥Õß¥÷ß‚¥¬‡∑§π‘§°“√‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕæ◊™ ‡æ◊ËÕ¢¬“¬æ—π∏ÿå„Àâ‰¥â®”π«π¡“°„π‡«≈“

Õ—π√«¥‡√Á« ·≈–‰¡à®”°—¥‡√◊ËÕßƒ¥Ÿ°“≈ ‰¥â¡’°“√π” à«π

µà“ßÊ ¢Õß¥Õß¥÷ß ‰¥â·°à ‡Àßâ“ ¥Õ° „∫ ·≈–‡¡≈Á¥¡“

„™â„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ·≈–‡æ◊ËÕ °—¥ “√‚§≈™‘´‘π

«√“°√≥å (2529) æ∫«à“ Ÿµ√Õ“À“√¥—¥·ª≈ß¢Õß MS

∑’Ë‡µ‘¡ 2,4-D 1 ¡°./≈. √à«¡°—∫ BA 1 ¡°./≈.  “¡“√∂™—°π”

‡Àßâ“„Àâ‡®√‘≠‡ªìπ·§≈≈— ‰¥â¥’·≈– “¡“√∂„™â‡æ‘Ë¡ª√‘¡“≥

·§≈≈— ‰¥â  à«π BA ·≈– kinetin Õ¬à“ß‡¥’¬«‰¡à “¡“√∂

™—°π”„Àâ‡°‘¥·§≈≈— ‰¥â Õ“À“√∑’Ë‡µ‘¡ NAA À√◊Õ NAA

√à«¡°—∫ kinetin  “¡“√∂™—°π”‡Àßâ“„Àâ‡°‘¥·§≈≈— ·≈–

√“°‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.5-3 ¡°./≈. Finnie and

Staden (1991) »÷°…“°“√‡°‘¥·§≈≈— ®“°°“√‡æ“–

‡≈’È¬ß‡Àßâ“ ¥Õ° „∫·≈–‡¡≈Á¥ æ∫«à“Õ“À“√∑’Ë‡µ‘¡ 2,4-D

0.01-1 ¡°./≈. À√◊Õ 2,4-D 1 ¡°./≈. √à«¡°—∫ kinetin

1 ¡°./≈.  “¡“√∂™—°π”„Àâ‡°‘¥·§≈≈— ‰¥â¥’·≈–¡’¢π“¥

‡æ‘Ë¡‡ªìπ Õß‡∑à“ Custer et al. (1994) æ∫«à“ ‡¡◊ËÕ‡æ“–‡≈’È¬ß

‡Àßâ“¥Õß¥÷ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

10 ¡°./≈. ∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ¡’¢π“¥‚µ¢÷Èπ 4-7 ‡∑à“¿“¬„π

18  —ª¥“Àå

 à«π„π°“√™—°π”·§≈≈— „Àâ‡°‘¥µâπ Finnie and

Staden (1991) æ∫«à“°“√‡ª≈’Ë¬π∂à“¬Õ“À“√ ‚¥¬„™â BA

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß ≈—∫µË”¡’º≈µàÕ°“√‡®√‘≠¢Õß

¥Õß¥÷ß Custer et al. (1994) »÷°…“∑’Ë§«“¡‡¢â¡¢âπ¢Õß

BA 1 ¡°./≈. ·≈– 10 ¡°./≈. æ∫«à“ ∂â“¡’°“√‡ª≈’Ë¬πÕ“À“√

∑’Ë‡æ“–‡≈’È¬ß®“°√–¥—∫§«“¡‡¢â¡¢âπ Ÿß·≈–µË” ≈—∫°—π

 “¡“√∂™—°π”„Àâ‡°‘¥µâπ∑’Ë ¡∫Ÿ√≥å·≈–æ∫«à“™‘Èπ à«π∑’Ë

‡À¡“– ¡ ”À√—∫°“√‡√‘Ë¡µâπ„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ

¥Õß¥÷ß¡“°°«à“ à«πÕ◊Ëπ§◊Õ  à«πª≈“¬‡Àßâ“

°√¥Õ–¡‘ ‚π‡ªìπ “√ª√–°Õ∫Õ‘π∑√’¬å∑’Ë ‡ªìπ

Õß§åª√–°Õ∫„π°“√ —ß‡§√“–Àå‚ª√µ’π ¡’§«“¡ ”§—≠

‚¥¬‡©æ“–°“√°√–µÿâπ°“√‡µ‘∫‚µ¢Õß‡´≈≈å ‡ªìπ∫—ø‡øÕ√å

™à«¬√—°…“ ¿“«–æ’‡Õ™¿“¬„π‡´≈≈å ‡ªìπ·À≈àß§“√å∫Õπ

·≈–æ≈—ßß“π√«¡∑—Èßª°ªÑÕßæ◊™®“°°“√µ‘¥‚√§ °√¥

Õ–¡‘‚π¬—ß¡’∫∑∫“∑ ”§—≠„π°“√ —ß‡§√“–Àå “√ª√–°Õ∫

Õ‘π∑√’¬å™π‘¥Õ◊Ëπ ‡™àπ ‚ª√µ’π ‡Õ¡’π æ‘«√’π·≈–‰æ√‘¡‘¥’π

Õ—≈§“≈Õ¬¥å «‘µ“¡‘π ‡Õπ‰´¡å ‡ªìπµâπ

°“√»÷°…“§√—Èßπ’ÈºŸâ«‘®—¬ π„®»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ

°“√‡æ‘Ë¡ª√‘¡“≥·§≈≈— ‚¥¬°“√„™â°√¥Õ–¡‘‚π‰∑‚√´’π

·≈– “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ »÷°…“ªí®®—¬„π°“√™—°π”

„Àâ‡°‘¥µâπ √«¡∑—Èß°“√»÷°…“®”π«π‚§√‚¡‚´¡ ‡æ◊ËÕ

·πà„®«à“°“√¢¬“¬æ—π∏ÿå¥Õß¥÷ß∑’Ë‰¥â„π§√—Èßπ’È¡’®”π«π

‚§√‚¡‚´¡‡∑à“‡¥‘¡‡æ◊ËÕª√–‚¬™πå„π°“√Õπÿ√—°…åæ—π∏ÿ°√√¡

¥Õß¥÷ß„πª√–‡∑»‰∑¬

«‘∏’°“√»÷°…“

°“√™—°π”„Àâ‡°‘¥·§≈≈— 
º≈¢Õß°√¥Õ–¡‘‚π‰∑‚√´’πµàÕ°“√™—°π”‡Àßâ“

„Àâ‡°‘¥·§≈≈— „π∑’Ë¡’· ß·≈–∑’Ë¡◊¥
‡æ“–‡≈’È¬ß‡Àßâ“¢Õß¥Õß¥÷ß‚¥¬π”‡Àßâ“¡“≈â“ß„Àâ

 –Õ“¥¥â«¬πÈ” ∫Ÿà ª≈àÕ¬„ÀâπÈ”ª√–ª“‰À≈ºà“π‡ªìπ‡«≈“

3-5 ™—Ë«‚¡ß π”¡“·™à„π‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 70% ª√–¡“≥

1-2 π“∑’ ®“°π—Èππ”¡“øÕ°¶à“‡™◊ÈÕ¥â«¬ “√≈–≈“¬
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‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å‡¢â¡¢âπ 1.57%, 1.05% ·≈–

0.525% ¢—ÈπµÕπ≈– 20, 25 ·≈– 30 π“∑’µ“¡≈”¥—∫

‡µ‘¡ tween 2-3 À¬¥‡¢¬à“‡ªìπ§√—Èß§√“« π”¡“≈â“ß¥â«¬

πÈ”°≈—Ëπª≈Õ¥¶à“‡™◊ÈÕ 3 §√—ÈßÊ ≈– 5 π“∑’ π”‡Àßâ“

¢π“¥ 1 ‡´πµ‘‡¡µ√ „π ¿“æª≈Õ¥‡™◊ÈÕ‰ª‡≈’È¬ß∫πÕ“À“√

 Ÿµ√ MS (Murashige and Skoog, 1962) ∑’Ë¡’ 2,4-D ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπµà“ß°—π¥—ßπ’È §◊Õ 0, 1, 5, 10, 20, 40, 50,

100, 150, 200, 250 ·≈– 300 ¡°./≈. ®”π«π∑—ÈßÀ¡¥ 24

∑√’∑‡¡πµå ∑√’∑‡¡πµå≈– 24 ¢«¥ ¢«¥≈– 1  ™‘Èπ ®“°π—Èπ

π”‰ª‡≈’È¬ß„π∑’Ë¡◊¥·≈–∑’Ë¡’· ß 1,000 ≈—°´å 16 ™—Ë«‚¡ß

µàÕ«—π ‡ªìπ‡«≈“ 24  —ª¥“Àå ∫—π∑÷°≈—°…≥–°“√‡®√‘≠

·≈–®”π«π∑’Ë‡°‘¥·§≈≈— 

°“√™—°π”„Àâ‡°‘¥µâπ
º≈√à«¡¢Õß NAA ·≈– BA µàÕ°“√™—°π”

·§≈≈— „Àâ‡°‘¥‡ªìπµâπ

·∫àß°“√∑¥≈Õß‡ªìπ Õß™ÿ¥ ‚¥¬„π™ÿ¥°“√∑¥≈Õß

·√° π”·§≈≈— ®“°Õ“À“√ Ÿµ√ MS  ∑’Ë¡’ 2,4-D 1 ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 50 ¡°./≈. πÈ”Àπ—° 1 °√—¡¡“‡≈’È¬ß∫πÕ“À“√

 Ÿµ√ MS ∑’Ë¡’ NAA ‡¢â¡¢âπ 0, 0.25, 1.25, 2.5 ·≈–

5 ¡°./≈. √à«¡°—∫ BA ‡¢â¡¢âπ 0, 0.25, 1.25, 5 ·≈–

10 ¡°./≈. «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD)

‚¥¬®—¥∑√’∑‡¡πµå·∫∫ 5x5 Factorial √«¡∑—ÈßÀ¡¥

25 ∑√’∑‡¡πµåÊ ≈– 10 ¢«¥  à«π„π™ÿ¥°“√∑¥≈Õß∑’Ë

2 π”·§≈≈— πÈ”Àπ—° 1  °√—¡¡“‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS

∑’Ë‰¡à¡’ “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ ‡ªìπ‡«≈“ 20  —ª¥“Àå

®“°π—Èππ”¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ NAA

‡¢â¡¢âπ 0, 0.1, 2, 4 ·≈– 8 ¡°./≈. √à«¡°—∫ BA ‡¢â¡¢âπ

0, 0.1, 2, 4, 8 ·≈– 10 ¡°./≈. «“ß·ºπ°“√∑¥≈Õß

·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD) ‚¥¬®—¥∑√’∑‡¡πµå·∫∫ 5x6

Factorial √«¡∑—ÈßÀ¡¥ 30 ∑√’∑‡¡πµåÊ ≈– 10 ¢«¥

®“°π—Èππ”‰ª‡≈’È¬ß„π∑’Ë¡’· ß 1,000 ≈—°´å 16 ™—Ë«‚¡ßµàÕ«—π

‚¥¬°“√¬â“¬‡ª≈’Ë¬πÕ“À“√„π Ÿµ√‡¥‘¡∑ÿ° 3  —ª¥“Àå

‡ªìπ‡«≈“ 36  —ª¥“Àå ∫—π∑÷°≈—°…≥–°“√‡®√‘≠·≈–

‡ªÕ√å‡´Áπµå°“√‡°‘¥µâπ

º≈¢Õß BA ·≈– kinetin µàÕ°“√™—°π”·§≈≈— 

„Àâ‡°‘¥‡ªìπµâπ
π”·§≈≈— ®“°Õ“À“√ Ÿµ√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ 50 ¡°./≈. πÈ”Àπ—° 1 °√—¡¡“‡≈’È¬ß∫π
Õ“À“√ Ÿµ√ MS ∑’Ë‰¡à¡’ “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ ‡ªìπ‡«≈“
20  —ª¥“Àå ®“°π—Èππ”¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS
∑’Ë¡’ BA À√◊Õ kinetin ‡¢â¡¢âπ 0, 0.1, 1, 2, 4, 8 ·≈–
10 ¡°/≈ «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD) ‚¥¬
Õ—¥∑√’∑‡¡πµå·∫∫ 2x7 Factorial √«¡∑—ÈßÀ¡¥ ®”π«π
∑—ÈßÀ¡¥ 14 ∑√’µ‡¡πµåÊ ≈– 12 ¢«¥ ®“°π—Èππ”‰ª‡≈’È¬ß
„π∑’Ë¡’· ß 1,000 ≈—°´å 16 ™—Ë«‚¡ßµàÕ«—π ‚¥¬°“√¬â“¬‡ª≈’Ë¬π
Õ“À“√„π Ÿµ√‡¥‘¡∑ÿ° 3  —ª¥“Àå ‡ªìπ‡«≈“ 24  —ª¥“Àå

∫—π∑÷°≈—°…≥–°“√‡®√‘≠·≈–‡ªÕ√å‡´Áπµå°“√‡°‘¥µâπ

°“√»÷°…“‚§√‚¡‚´¡¥Õß¥÷ß®“°√“°
»÷°…“‚§√‚¡‚´¡¥Õß¥÷ß®“°√“°‚¥¬«‘∏’ Feulgen

stain technique ‚¥¬π”ª≈“¬√“°¥Õß¥÷ß®“°Õ“À“√
 Ÿµ√ MS ∑’Ë¡’ BA ‡¢â¡¢âπ 2.5 ¡°./≈. √à«¡°—∫ NAA
0.25 ¡°./≈. ¬“«ª√–¡“≥ 1 ‡´πµ‘‡¡µ√ ·™à„π “√≈–≈“¬
α-Bromonapthalene ∑’ËÕÿ≥À¿Ÿ¡‘ 12 Õß»“‡´≈‡´’¬  ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß‡æ◊ËÕÀ¬ÿ¥°“√·∫àßπ‘«‡§≈’¬ „ÀâÕ¬Ÿà„π√–¬–
‡¡∑“‡ø  ®“°π—Èππ”¡“·™à„π°√¥·Õ´‘µ‘°·Õ≈°ÕŒÕ≈å
1 ™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π”¡“≈â“ß¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å
95% 3 §√—ÈßÊ ≈– 5 π“∑’ ‡°Á∫√“°‰«â„π‡Õ∑‘≈·Õ≈°ÕŒÕ≈å
70% ∑’ËÕÿ≥À¿Ÿ¡‘ 10 Õß»“‡´≈‡´’¬  ∑”°“√‰Œ‚¥√‰≈¥å
¥â«¬°√¥‡°≈◊Õ 1 N HCl ∑’Ë 60 Õß»“‡´≈‡´’¬  π“π 5-10
π“∑’ ≈â“ß¥â«¬πÈ”°≈—Ëπ 3 §√—ÈßÊ ≈– 5 π“∑’ π”¡“«“ß∫π
 ‰≈¥å À¬¥ ’Õ–´’‚µÕÕ´’π 2-3 À¬¥ ∑‘Èß‰«â 10-60 π“∑’
∑”„Àâ‡´≈≈å°√–®“¬·≈â«π”‰ªµ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå

·≈–∑”°“√∂à“¬¿“æ

º≈°“√»÷°…“

°“√™—°π”„Àâ‡°‘¥·§≈≈— 
°“√‡æ“–‡≈’È¬ß‡Àßâ“¥Õß¥÷ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’

2,4-D ¡°./≈. ·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0, 1, 5, 10, 20, 40, 50, 100, 150,
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200, 250 ·≈– 300 ¡°./≈. ‡ªìπ‡«≈“ 24  —ª¥“Àå„π

∑’Ë¡’· ßæ∫«à“ „πÕ“À“√∑’Ë¡’°√¥Õ–¡‘‚π‰∑‚√´’π‡¢â¡¢âπ

1-50 ¡°./≈. ™à«¬ àß‡ √‘¡°“√‡°‘¥·§≈≈— ·≈–∑’Ë§«“¡

‡¢â¡¢âπ 50 ¡°./≈. ™à«¬™—°π”‡Àßâ“„Àâ‡°‘¥·§≈≈—  Ÿß ÿ¥

85% ·≈–‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß°√¥Õ–¡‘‚π‰∑‚√´’π

æ∫«à“ ‡ªÕ√å‡´Áπµå°“√‡°‘¥·§≈≈— ≈¥≈ß (Figure 1)

 à«π„π∑’Ë¡◊¥æ∫«à“∫πÕ“À“√∑’Ë¡’‰∑‚√´’π ‡¢â¡¢âπ 1-50

¡°./≈. ™à«¬ àß‡ √‘¡°“√‡°‘¥·§≈≈— ·≈–∑’Ë§«“¡‡¢â¡¢âπ

50 ¡°./≈. ™à«¬™—°π”‡Àßâ“„Àâ‡°‘¥·§≈≈—  Ÿß ÿ¥ 100%

·≈–‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß°√¥Õ–¡‘‚π‰∑‚√ ’́π æ∫«à“

‡ªÕ√å‡´Áπµå°“√‡°‘¥·§≈≈— ≈¥≈ß‡™àπ°—π (Figure 1) ·≈–

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‡ªÕ√å‡´Áπµå°“√‡°‘¥·§≈≈— „π∑’Ë¡’· ß

·≈–∑’Ë¡◊¥ æ∫«à“ „π∑’Ë¡◊¥‡°‘¥·§≈≈— ‰¥â¥’°«à“„π∑’Ë¡’· ß

·≈–≈—°…≥–¢Õß·§≈≈— ∑’Ë‡°‘¥¢÷Èπ„π∑ÿ°∑√’∑‡¡πµå®–

‡ªìπ·∫∫‡°“–°—π·πàπ¡’ ’¢“«À√◊Õ¢“«ªπ‡À≈◊ÕßÀ√◊Õ ’

πÈ”µ“≈ÕàÕπ ·≈–‡¡◊ËÕπ”·§≈≈— ®“° Ÿµ√Õ“À“√ MS ∑’Ë¡’

2,4-D ¡°./≈. ·≈– BA 1 ¡°./≈. √à«¡°√¥Õ–¡‘‚π‰∑‚√´’π

‡¢â¡¢âπ 50 ¡°./≈. πÈ”Àπ—° 1 °√—¡¡“‡≈’È¬ß∫πÕ“À“√

 Ÿµ√‡¥‘¡‡ªìπ‡«≈“ 16  —ª¥“Àå æ∫«à“ πÈ”Àπ—° ¥·§≈≈— 

‡©≈’Ë¬‡æ‘Ë¡¢÷Èπµ“¡‡«≈“∑’Ë„™â‡≈’È¬ß‚¥¬„π —ª¥“Àå∑’Ë 16 ¡’

πÈ”Àπ—° ¥·§≈≈— ‡©≈’Ë¬ Ÿß ÿ¥ 6.27+1.48 °√—¡ (Table 1)

°“√™—°π”„Àâ‡°‘¥µâπ
º≈√à«¡¢Õß NAA ·≈– BA µàÕ°“√™—°π”

·§≈≈— „Àâ‡°‘¥‡ªìπµâπ
π”·§≈≈— ®“° Ÿµ√Õ“À“√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π‡¢â¡¢âπ

50 ¡°/≈ πÈ”Àπ—° 1 °√—¡¡“‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’

NAA ‡¢â¡¢âπ 0, 0.25, 1.25, 2.5 ·≈– 5 ¡°./≈. √à«¡°—∫

BA ‡¢â¡¢âπ 0, 0.25, 1.25, 5 ·≈– 10 ¡°./≈. ‡ªìπ‡«≈“

32  —ª¥“Àå æ∫«à“ ‡©æ“–·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√

∑’Ë¡’ NAA 5 ¡°./≈. √à«¡°—∫ BA 10  ¡°./≈. ‡∑à“π—Èπ “¡“√∂

™—°π”„Àâ‡°‘¥µâπ‰¥â 50%  à«π∑√’∑‡¡πµåÕ◊Ëπ‰¡à “¡“√∂

™—°π”„Àâ‡°‘¥µâπ‰¥â·µà “¡“√∂™—°π”„Àâ‡°‘¥√“°‰¥â

Figure 1 Effect of tyrosine on callus induction from rhizomes of G. superba Linn. on MS medium supplemented
with 1 mg/l 2, 4-D and 1 mg/l BA under the light and dark condition after 24 weeks of culture.

Table 1 The average fresh weight of callus of G. superba Linn. grown on MS medium supplemented with 1 mg/l 2,4-
D, 1 mg/l BA and 50 mg/l tyrosine in the dark condition after 16 weeks of culture.
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(Table 2)  à«π·§≈≈— ∑’Ëπ”¡“‡æ“–‡≈’È¬ß∫π Ÿµ√Õ“À“√

MS ∑’Ë‰¡à¡’ “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ ‡ªìπ‡«≈“ 20  —ª¥“Àå

®“°π—Èππ”¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ NAA

‡¢â¡¢âπ 0, 0.1, 2, 4 ·≈– 8 ¡°./≈. √à«¡°—∫ BA ‡¢â¡¢âπ

0, 0.1, 2, 4, 8 ·≈– 10 ¡°./≈. ‡ªìπ‡«≈“ 36  —ª¥“Àå

æ∫«à“ ·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ NAA

‡¢â¡¢âπ 0, 0.1, 2, 4 ·≈– 8 ¡°./≈. Õ¬à“ß‡¥’¬«‰¡à “¡“√∂

™—°π”„Àâ‡°‘¥µâπ‰¥â  à«π·§≈≈— ∑’Ë‡≈’È¬ß∫πÕ“À“√∑’Ë¡’

BA 0.1, 2, 4, 8 ·≈– 10 ¡°./≈.  “¡“√∂™—°π”„Àâ‡°‘¥µâπ

‰¥â ·≈–·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë¡’ NAA 4 ¡°./≈.

√à«¡°—∫ BA 4 ¡°./≈.  “¡“√∂™—°π”„Àâ‡°‘¥µâπ Ÿß ÿ¥ 100%

(Table 3) ≈”µâπ¡’≈—°…≥–‡√’¬«¬“« „∫¡’ ’‡¢’¬«

Table 2 Percentage of shoot formation from callus of G. superba Linn. grown on MS medium supplemented with
various concentrations of BA and NAA after 32 weeks of culture.
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º≈¢Õß BA ·≈– kinetin  µàÕ°“√™—°π”·§≈≈— 

„Àâ‡°‘¥µâπ
π”·§≈≈— ®“° Ÿµ√Õ“À“√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π‡¢â¡¢âπ

50 ¡°./≈. πÈ”Àπ—° 1 °√—¡¡“‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS

∑’Ë‰¡à¡’ “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ ‡ªìπ‡«≈“ 20  —ª¥“Àå

®“°π—Èππ”¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ BA À√◊Õ

kinetin ‡¢â¡¢âπ 0, 0.1, 2, 4, 8 ·≈– 10 ¡°./≈.  ‡ªìπ‡«≈“

24  —ª¥“Àå æ∫«à“ ·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë‰¡à¡’

 “√‡√àß°“√‡®√‘≠‰¡à “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥µâπ‰¥â

 à«π·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√  ∑’Ë¡’ BA À√◊Õ kinetin

‡¢â¡¢âπ 0.1, 1 ·≈– 2 ¡°./≈. ¡’‡ªÕ√å‡´Áπµå°“√™—°π”„Àâ

‡°‘¥µâπµË” ·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë¡’ BA

À√◊Õ kinetin  4 ¡°./≈.  “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥µâπ

Table 3 Percentage of shoot formation from callus of G. superba Linn. grown on MS medium supplemented with
various concentrations of BA and NAA after 36 weeks of culture.
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‰¥â 83% ·≈– 50% µ“¡≈”¥—∫ ≈—°…≥–≈”µâπ Õ«∫πÈ”

„∫¡’ ’‡¢’¬«‡¢â¡ (Figure 2) ·≈–∂â“‡æ‘Ë¡§«“¡‡¢â¡¢âπ

¢Õß “√‡√àß°“√‡®√‘≠ æ∫«à“ ‡ªÕ√å‡´Áπµå°“√‡°‘¥µâπ≈¥≈ß

≈—°…≥–µâπ¬“«‡√’¬« „∫¡’ ’‡¢’¬«ªπ‡À≈◊Õß æ∫«à“Õ“À“√

∑’Ë¡’  BA 4 ¡°./≈.  “¡“√∂™—°π”„Àâ‡°‘¥µâπ¡’§«“¡¬“«

‡©≈’Ë¬ Ÿß ÿ¥ 4 ‡´πµ‘‡¡µ√ ‡∑’¬∫°—∫Õ“À“√ Ÿµ√Õ◊ËπÀ√◊Õ

Õ“À“√∑’Ë¡’ kinetin §«“¡‡¢â¡¢âπµà“ßÊ (Table 4)

‚§√‚¡‚´¡¥Õß¥÷ß
°“√»÷°…“®”π«π‚§√‚¡‚´¡¥Õß¥÷ß®“°√“°¢Õß

°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’ feulgen stain technique

æ∫«à“ ®”π«π‚§√‚¡‚´¡ 2n = 22

Figure 2 In vitro propagation of G. superba Linn. on MS medium containing various concentrations of BA or
kinetin after 24 weeks of culture.

Table 4 Effect of BA or kinetin on shoot formation of G. superba Linn. after 24 weeks of culture.
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 √ÿª·≈–«‘®“√≥å

®“°°“√»÷°…“Õ‘∑∏‘æ≈¢Õß°√¥Õ–¡‘‚π‰∑‚√´’πµàÕ

°“√‡®√‘≠¢Õß‡Àßâ“¥Õß¥÷ß æ∫«à“ ‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡æ“–‡≈’È¬ß

∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈. ·≈– BA 1 ¡°./≈.

√à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 50

¡°./≈. „π∑’Ë¡’· ß “¡“√∂™—°π”‡Àßâ“„Àâ‡°‘¥·§≈≈— ‰¥â

 Ÿß ÿ¥ 85%  à«π„π∑’Ë¡◊¥∫π Ÿµ√Õ“À“√‡¥’¬«°—π “¡“√∂

™—°π”‡Àßâ“„Àâ‡°‘¥·§≈≈— ‰¥â Ÿß ÿ¥ 100% ®–‡ÀÁπ‰¥â«à“

°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë¡◊¥ “¡“√∂ √â“ß·§≈≈— 

‰¥â¥’°«à“∑’Ë¡’· ß ´÷Ëß‡π◊ÈÕ‡¬◊ËÕ∑’Ë∑”°“√‡æ“–‡≈’È¬ß„π∑’Ë¡’

· ß®–‡°‘¥·§≈≈— ∫√‘‡«≥¥â“π≈à“ß∑’Ë‡π◊ÈÕ‡¬◊ËÕ —¡º— °—∫

Õ“À“√‡∑à“π—Èπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°· ß∑”„ÀâÕÕ°´‘π

‰¡à‡§≈◊ËÕπ¬â“¬‰ª¬—ß à«π∫π¢Õß‡π◊ÈÕ‡¬◊ËÕ®÷ß‡°‘¥·§≈≈— 

‰¥âπâÕ¬°«à“„π∑’Ë¡◊¥ ´÷Ëßº≈°“√∑¥≈Õß Õ¥§≈âÕß°—∫

ß“π«‘®—¬¢Õß «√“°√≥å (2529) ∑’Ëæ∫«à“°“√‡æ“–‡≈’È¬ß‡Àßâ“

„π∑’Ë¡◊¥‡°‘¥·§≈≈— ‰¥â¥’°«à“„π∑’Ë¡’· ß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

Õ‘∑∏‘æ≈¢Õß°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

µà“ß°—πµàÕ°“√ √â“ß·§≈≈—  æ∫«à“Õ“À“√∑’Ë¡’‰∑‚√´’π

50 ¡°./≈. ™à«¬ àß‡ √‘¡°“√‡®√‘≠¢Õß·§≈≈— ‰¥â¥’∑’Ë ÿ¥

∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“°°√¥Õ–¡‘‚π‡ªìπ·À≈àß‰π‚µ√‡®π

·≈–‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠¢Õß‚ª√µ’π °√¥π‘«§≈’Õ‘°

§≈Õ‚√øî≈≈å æÕ√å‰æ√‘π ‚§‡Õπ‰´¡å ·≈–ŒÕ√å‚¡π∫“ß™π‘¥

·≈–¬—ß™à«¬°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√‡ª≈’Ë¬π·ª≈ß

∑“ß —≥∞“π ·µà®“°°“√∑¥≈Õß°“√‡æ‘Ë¡ª√‘¡“≥

°√¥Õ–¡‘‚π‰∑‚√ ’́π‡ªìπ 100-300 ¡°./≈. °“√ √â“ß·§≈≈— 

®–≈¥≈ß‡ªìπ≈”¥—∫ πÕ°®“°π’È¬—ßæ∫«à“ °“√‡®√‘≠¢Õß

·§≈≈— ¥Õß¥÷ß∫πÕ“À“√ Ÿµ√ MS ∑’Ë¡’ 2,4-D 1 ¡°./≈.

·≈– BA 1 ¡°./≈. √à«¡°—∫°√¥Õ–¡‘‚π‰∑‚√´’π∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 50 ¡°./≈. ¡’°“√‡®√‘≠¢Õß·§≈≈— ª√‘¡“≥

‡æ‘Ë¡¢÷Èπµ“¡‡«≈“‚¥¬„π —ª¥“Àå∑’Ë 16 ¡’πÈ”Àπ—° ¥

·§≈≈— ‡©≈’Ë¬ 6.27 °√—¡

º≈¢Õß “√‡√àß°“√‡®√‘≠ÕÕ° ‘́π·≈–‰´‚µ‰§π‘πµàÕ

°“√™—°π”·§≈≈— „Àâ‡°‘¥µâπ„π√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ

°—π æ∫«à“ ∫πÕ“À“√∑’Ë¡’ NAA 4 ¡°./≈. √à«¡°—∫ BA 4

¡°./≈.  “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥µâπ‰¥â 100% ∑—Èßπ’È

Õ“®‡π◊ËÕß®“°°“√π”·§≈≈— ¡“‡≈’È¬ß∫πÕ“À“√∑’Ë‰¡à¡’

 “√‡√àß°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ßπâÕ¬‡ªìπ‡«≈“ 20  —ª¥“Àå

∑”„Àâ·§≈≈— ª√—∫§«“¡‡¢â¡¢âπ¢ÕßŒÕ√å‚¡πÕÕ°´‘π

·≈–‰´‚µ‰§π‘π ∑’Ë‡À¡“– ¡‰¥â ‡¡◊ËÕπ”·§≈≈— ‡À≈à“π—Èπ

¡“‡≈’È¬ß„πÕ“À“√∑’Ë¡’ÕÕ° ‘́π·≈–‰´‚µ‰§π‘π∑’Ë‡À¡“– ¡

®÷ß “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥‡ªìπµâπ∑’Ë ¡∫Ÿ√≥å‰¥â

·≈–®“°°“√»÷°…“º≈¢Õß BA À√◊Õ kinetin ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπµà“ßÊ µàÕ°“√™—°π”·§≈≈— „Àâ‡°‘¥µâπ

æ∫«à“ ·§≈≈— ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë¡’ BA À√◊Õ

kinetin 4 ¡°/≈  “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥µâπ‰¥â Ÿß ÿ¥

83% ·≈– 50% µ“¡≈”¥—∫ · ¥ß„Àâ‡ÀÁπ«à“ Õ“À“√ Ÿµ√

MS ∑’Ë¡’ BA  “¡“√∂™—°π”·§≈≈— „Àâ‡°‘¥µâπ‰¥â¥’°«à“

Õ“À“√∑’Ë¡’ kinetin ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“

¢Õß Sayeed Hassan and Roy (2005) ∑’Ëæ∫«à“ Õ“À“√

∑’Ë¡’ kinetin Õ¬à“ß‡¥’¬« ·≈– kinetin √à«¡°—∫ NAA

‰¡à‡À¡“– ¡„π°“√™—°π”„Àâ‡°‘¥µâπ  à«π Jadhav and

Hegde (2001) æ∫«à“ À“°®–™—°π”µâπ®“°·§≈≈— ∑’Ë‰¥â

®“°°“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥¥Õß¥÷ß Õ“À“√ Ÿµ√∑’Ë

‡À¡“– ¡§◊Õ Õ“À“√ Ÿµ√ MS ∑’Ë¡’ BAP 5 ¡°./≈. Cacasein

hydrolysate 50 ¡°./≈. ·≈–πÈ”¡–æ√â“«‡¢â¡¢âπ 20% · ¥ß

„Àâ‡ÀÁπ«à“  Ÿµ√Õ“À“√∑’Ë‡À¡“– ¡ ”À√—∫°“√‡æ“–‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕ¢÷Èπ°—∫™π‘¥¢Õß™‘Èπ à«πæ◊™∑’Ëπ”¡“∑”°“√

‡æ“–‡≈’È¬ß ¡’√“¬ß“π®”π«π¡“°∑’Ëæ∫«à“ BA  “¡“√∂

™—°π”„Àâ‡°‘¥µâπ¥’°«à“ kinetin ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°«à“ BA

¡’ƒ∑∏‘Ï (active)  Ÿß°«à“ kinetin ·≈–‚¡‡≈°ÿ≈¡’¢π“¥

‡≈Á°°«à“ Õ“®∑”„Àâæ◊™ “¡“√∂¥Ÿ¥´÷¡‰¥âßà“¬

®”π«π‚§√‚¡‚´¡¢Õß√“°∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß

‡π◊ÈÕ‡¬◊ËÕ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√“°∑’Ë‰¥â®“°∏√√¡™“µ‘

®“°°“√»÷°…“¢Õß ¡π÷° (2538) ·≈– Vijayavalli and

Mathew (1992) æ∫«à“ ®”π«π‚§√‚¡‚´¡¢Õß¥Õß¥÷ß

‡∑à“°—∫ 22 ‡∑à“°—∫®”π«π‚§√‚¡‚´¡¢Õß√“°∑’Ë‰¥â®“°

°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ · ¥ß«à“ “√‡√àß°“√‡®√‘≠‡µ‘∫‚µ

„π°≈ÿà¡ÕÕ°´‘π·≈–‰´‚µ‰§π‘π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ ŸßÊ

‰¡à¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß®”π«π‚§√‚¡‚´¡ ́ ÷Ëß®–‡ªìπ

ª√–‚¬™πåµàÕ°“√Õπÿ√—°…åæ—π∏ÿ°√√¡¢Õß¥Õß¥÷ß‡æ◊ËÕ„™â

ª√–‚¬™πåµàÕ‰ª
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