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Effect of antibiotic cefotaxime and kanamycin on callus formation and

plantlet regeneration from leaves and callus of mangosteen
Songklanakarin J. Sci. Technol., 2002, 24(4) : 561-568

In order to get rid of contamination from Agrobacterium tumefaciens, the bacterium employed in

gene transformation, various kinds and concentrations of antibiotics were added singly or in combinations.

In this investigation, concentrations of cefotaxime and kanamycin were examined for callus formation

and regenerability from leaves and callus. The results showed that cefotaxime at the concentration of up to

300 mg/l gave a non-significant difference in callus formation. In the case of direct shoot bud formation,
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Effect of antibiotic on callus and plantlet formation
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concentration over 100 mg/l drastically reduced percentage of leaf-forming shoot buds. The calli which

were cultured continuously in 300 mg/l cefotaxime-containing medium for 6 passages gave callus forming

shoot buds of 35%. Higher concentration of cefotaxime drastically decreased bud formation. In the case

of kanamycin, callus could be induced and maintained in the medium supplemented with a lower concen-

tration than cefotaxime. However, the callus could not be maintained after 3 subculturings.

Key words : mangosteen, cefotaxime, kanamycin, callus formation, plantlet regeneration
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‡æ◊ËÕªÑÕß°—π°”®—¥‡™◊ÈÕÕ–‚°√·∫§∑’‡√’¬ (Agrobacterium tumefaciens) ´÷Ëßπ‘¬¡„™â‡ªìπµ—«°≈“ß„π°“√ª≈Ÿ°∂à“¬

¬’π ¡—°„™â “√ªØ‘™’«π–™π‘¥·≈–§«“¡‡¢â¡¢âπµà“ßÊ ‡¥’Ë¬«Ê À√◊Õ„™à√à«¡°—π „π°“√»÷°…“π’È‰¥â∑¥ Õ∫ “√ªØ‘™’«π–´’‚ø∑“´‘¡

·≈–§“π“¡—¬´‘π§«“¡‡¢â¡¢âπµà“ßÊ µàÕ§«“¡ “¡“√∂„π°“√ √â“ß·§≈≈—  ·≈–°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à®“°„∫ ·≈–·§≈≈— 

º≈°“√»÷°…“ æ∫«à“ ´’‚ø∑“´‘¡§«“¡‡¢â¡¢âπ Ÿß∂÷ß 300 ¡°./≈. „Àâº≈°“√ â“ß·§≈≈— ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘°—∫

Àπà«¬∑¥≈Õß‡ª√’¬∫‡∑’¬∫  „π°√≥’°“√™—°π”¬Õ¥‚¥¬µ√ß®“°„∫ÕàÕππ—Èπ  æ∫«à“ §«“¡‡¢â¡¢âπ∑’Ë Ÿß°«à“ 100 ¡°./≈.

 àßº≈„Àâ°“√ √â“ß¬Õ¥≈¥≈ß¡“°  ”À√—∫·§≈≈— ∑’Ë‡≈’È¬ß„πÕ“À“√‡µ‘¡´’‚ø∑“´‘¡§«“¡‡¢â¡¢âπ 300 ¡°./≈. Õ¬à“ßµàÕ‡π◊ËÕß

‡ªìπ‡«≈“ 6 §√—Èß°“√¬â“¬‡≈’È¬ß „Àâ°“√ √â“ß¬Õ¥≈¥≈ß‡À≈◊Õ‡æ’¬ß 35% §«“¡‡¢â¡¢âπ∑’Ë Ÿß°«à“π’È∑”„Àâ°“√ √â“ß¬Õ¥≈¥≈ß

Õ¬à“ß√ÿπ·√ß   ”À√—∫°“√»÷°…“§«“¡µâ“π∑“πµàÕ§“π“¡—¬´‘ππ—Èπæ∫«à“ ∑—Èß·§≈≈— ·≈–„∫ ∑π∑“πµàÕ§“π“¡—¬´‘π§«“¡

‡¢â¡¢âπ∑’ËµË”°«à“´’‚ø∑“´‘¡ Õ¬à“ß‰√°Áµ“¡∑’Ë§«“¡‡¢â¡¢âπµË”°Á‰¡à “¡“√∂¥Ÿ·≈√—°…“·§≈≈— ‡ªìπ‡«≈“π“π°«à“ 3 §√—Èß°“√

¬â“¬‡≈’È¬ß

°“√„™â “√ªØ‘™’«π–√à«¡°—∫°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ
π—Èπ¡’«—µ∂ÿª√– ß§å∑’Ë ”§—≠ 3 ª√–°“√¥â«¬°—π§◊Õ ªÑÕß°—π
°“√ªπ‡ªóôÕπ  ™à«¬°√–µÿâπ°“√‡°‘¥ —≥∞“π„π‡π◊ÈÕ‡¬◊ËÕæ◊™
·≈–„™â‡ªìπ‡§√◊ËÕßÀ¡“¬„π°“√§—¥‡≈◊Õ° ( ¡ªÕß,  2530)
 “√ªØ‘™’«π–∑’Ëπ‘¬¡„™â„π°“√‡æ“–‡≈’È¬ß·µà≈–°≈ÿà¡¡’§«“¡
®”‡æ“–·≈– ·µ°µà“ß°—π∫â“ß‡≈Á°πâÕ¬ ‚¥¬∑—Ë«‰ª·≈â« “√
ªØ‘™’«π–√–¥—∫§«“¡‡¢â¡¢âπµË” àß‡ √‘¡°“√·∫àß‡´≈≈å®“°
™‘Èπ à«π∑’Ë‡æ“–‡≈’È¬ß√«¡∑—Èß·§≈≈—  πÕ°®“°π’È¬—ß àß‡ √‘¡
°“√æ—≤π“¢ÕßµâπÕàÕπ‚¥¬°√–∫«π°“√‡ÕÁ¡∫√‘‚Õ‡®π’ ’́ 
(Owens, 1979)

ªí®®ÿ∫—π‡∑§‚π‚≈¬’™’«¿“æ°“√ª≈Ÿ°∂à“¬¬’π‡¢â“¡“¡’
∫∑∫“∑µàÕ°“√ª√—∫ª√ÿßæ—π∏ÿåæ◊™¡“° ‚¥¬‡©æ“–°“√ª≈Ÿ°
∂à“¬¬’πºà“πÕ–‚°√·∫§∑’‡√’¬ ‡¡◊ËÕ„™â·∫§∑’‡√’¬ª≈Ÿ°∂à“¬„Àâ

°—∫™‘Èπ à«π  À√◊Õ‡´≈≈åæ◊™·≈â«¡’§«“¡®”‡ªìπµâÕß°”®—¥
Õ–‚°√·∫§∑’‡√’¬ à«π‡°‘πÕÕ°  ¡‘©–π—Èπ¡’º≈¬—∫¬—Èß°“√
æ—≤π“¢Õß™‘Èπ à«π·≈–‡´≈≈å∑’Ë‡æ“–‡≈’È¬ß Shackelford

·≈– Chlan (1996) »÷°…“º≈¢Õß “√ªØ‘™’«π– 10 ™π‘¥
µàÕ§«“¡ “¡“√∂„π°“√°”®—¥‡™◊ÈÕ Agrobacterium tume-

faciens   “¬‡™◊ÈÕ EHA101 ·≈– LBA4404 À≈—ß°“√
ª≈Ÿ°∂à“¬¬’π æ∫«à“ ’́‚ø∑“ ‘́¡¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√
°”®—¥‡™◊ÈÕ LBA4404 „π¢≥–∑’Ë‚¡´“·≈§·∑¡°”®—¥‡™◊ÈÕ
EHA101 ‰¥â¥’∑’Ë ÿ¥ §«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡π—ÈπÕ¬Ÿà„π™à«ß
100-200 ¡°./≈. ·≈–‡¡◊ËÕ‡¢“∑¥ Õ∫º≈¢Õß “√ªØ‘™’«π–
∑—Èß ÕßµàÕ°“√ √â“ß·§≈≈— ¬“ Ÿ∫ æ∫«à“√–¥—∫§«“¡‡¢â¡¢âπ
¥—ß°≈à“«„Àâº≈‰¡à·µ°µà“ß°—∫°“√‰¡à„™â  ·≈–‰¡à¡’º≈µàÕ°“√
æ—≤π“¢Õß·§≈≈— ‰ª‡ªìπæ◊™µâπ„À¡à Hammerschlag ·≈–
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 ¡ªÕß ‡µ™–‚µ ·≈–§≥–563

§≥– (1997)  √“¬ß“π°“√„™â “√ªØ‘™’«π–™π‘¥µà“ßÊ
‡¥’Ë¬«Ê À√◊Õ√à«¡°—π„π™à«ß‡«≈“ 52 «—π  „π ¿“æ§«“¡
‡ªìπ°√¥ (pH 3.0) ‡æ◊ËÕ°”®—¥ “¬‡™◊ÈÕµà“ßÊ ¢ÕßÕ–‚°√-
·∫§∑’‡√’¬ (Agrobacterium tumefaciens) ·≈–º≈µàÕ
°“√æ—≤π“¢Õß¬Õ¥®“°™‘Èπ à«π·Õª‡ªîô≈æ—π∏ÿå‚√·¬≈°“≈“
(Malus domestica  (M. pumila)  «à“ “√ªØ‘™’«π–
∑—ÈßÀ¡¥‰¡à “¡“√∂°”®—¥‡™◊ÈÕ®“°™‘Èπ à«π∑’Ë‡≈’È¬ß‰¥â 100%

πÕ°®“°π’È  ¬—ßæ∫«à“ °“√„Àâ “√„π√–¬– —Èπ¿“¬„µâ√–∫∫
 Ÿ≠≠“°“»„Àâº≈‡™àπ‡¥’¬«°—π ·µà “√ªØ‘™’«π–∑’Ë∑¥ Õ∫
‰¡à¡’º≈µàÕ§«“¡ “¡“√∂„π°“√ √â“ß¬Õ¥ Yepes ·≈– Ald-

winckle (1994) »÷°…“º≈¢Õß “√ªÆ‘™’«π–µàÕ°“√æ—≤π“
‡ªìπæ◊™µâπ„À¡à®“°°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„∫¢Õß·Õª‡ªîô≈
æ—π∏ÿå∑’Ë„™â‡ªìπµâπµÕ®”π«π¡“° æ∫«à“ ´’‚ø∑“´‘¡‡¢â¡¢âπ
250 ¡°./≈.  àß‡ √‘¡°“√ √â“ß¬Õ¥  „π¢≥–∑’Ë§“‡∫π‘´‘≈‘π
‡¢â¡¢âπ 500 ¡°./≈.  àß‡ √‘¡°“√ √â“ß·§≈≈—  ¬—∫¬—Èß°“√
 √â“ß¬Õ¥   “√ªØ‘™’«π–∑—Èß Õß™π‘¥„™â°—π∑—Ë«‰ª„π°“√°”®—¥
Õ–‚°√·∫§∑’‡√’¬‡æ◊ËÕª≈Ÿ°∂à“¬¬’π·Õª‡ªîô≈  à«π§“π“¡—¬´‘π
´÷Ëßπ‘¬¡„™â‡æ◊ËÕ°“√§—¥‡≈◊Õ°¡’º≈¬—∫¬—Èß°“√ √â“ß¬Õ¥Õ¬à“ß
√ÿπ·√ß  πÕ°®“°π’È¬—ß»÷°…“º≈¢Õß “√ªØ‘™’«π–∑—Èß 3 ™π‘¥
¢â“ßµâπµàÕ°“√æ—≤π“  °“√‡æ“–‡≈’È¬ßª≈“¬¬Õ¥  æ∫«à“
´’‚ø∑“´‘¡ 250 ¡°./≈.  àß‡ √‘¡°“√æ—≤π“¢Õß¬Õ¥ ‡¡◊ËÕ
‡æ‘Ë¡§«“¡‡¢â¡¢âπ‡ªìπ 500 ¡°./≈. ∑”„Àâ¬Õ¥∑’Ëæ—≤π“º‘¥
ª°µ‘  à«π°“√„™â§“‡∫π‘´‘≈‘π 500 ¡°./≈. ‡æ’¬ß≈”æ—ßÀ√◊Õ
„™à√à«¡°—∫´’‚ø∑“´‘¡ 200 ¡°./≈. ¬—∫¬—Èß°“√ √â“ß¬Õ¥ ·≈–
°“√æ—≤π“¢Õß„∫  πÕ°®“°π’È¬—ß àß‡ √‘¡°“√ √â“ß·§≈≈— 
·≈– “√ª√–°Õ∫øï‚π≈  §“π“¡—¬´‘π‡¢â¡¢âπ 50 ¡°./≈.
∑”„Àâ‡°‘¥Õ“°“√‡ªìπæ‘…¢Õß„∫Õ¬à“ß‰√°Áµ“¡§«“¡ “¡“√∂
„π°“√∑π∑“πµàÕ “√ªØ‘™’«π–π—Èπ¢÷ÈπÕ¬Ÿ°—∫æ—π∏ÿå  ·≈–
™‘Èπ à«πæ◊™∑’Ë‡≈’È¬ß Lowe ·≈–§≥– (1993) ∑¥ Õ∫°“√
„™â´’‚ø∑“´‘¡§«“¡‡¢â¡¢âπµà“ßÊ   ‡æ◊ËÕ°”®—¥‡™◊ÈÕÕ–‚°√-
·∫§∑’‡√’¬ À≈—ß°“√ª≈Ÿ°∂à“¬¬’π„Àâ°—∫™‘Èπ à«π≈”µâπ‡∫≠®¡“»
·≈–æ∫«à“™‘Èπ à«π≈”µâπ∑π∑“πµàÕ´’‚ø∑“´‘¡ Ÿß∂÷ß 500

¡°./≈.
„π∫∑§«“¡π’È‡ªìπ°“√»÷°…“°“√µ√«® Õ∫°“√∑π

∑“πµàÕ “√ªØ‘™’π–´’‚ø∑“´‘¡  ·≈–§“π“¡—¬´‘π®“°°“√
‡æ“–‡≈’È¬ß„∫ ·≈–·§≈≈— ¡—ß§ÿ¥‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π
„π°“√ª≈Ÿ°∂à“¬¬’π„Àâ°—∫¡—ß§ÿ¥ºà“πÕ–‚°√·∫§∑’‡√’¬‡æ◊ËÕ
ª√—∫ª√ÿßæ—π∏ÿå¡—ß§ÿ¥  ́ ÷Ëß‰¡à “¡“√∂ª√—∫ª√ÿßæ—π∏ÿå‚¥¬«‘∏’°“√

¡“µ√∞“π‰¥â ”‡√Á®

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

«— ¥ÿæ◊™

„π°“√»÷°…“π’È„™â¬Õ¥√«¡¡—ß§ÿ¥  ´÷Ëßæ—≤π“®“°
·§≈≈— ∑’Ë™—°π”®“°„∫  «“ß‡≈’È¬ß„π¢«¥∑¥≈Õß∫πÕ“À“√
2 ™—Èπ ™—Èπ≈à“ß‡ªìπÕ“À“√«ÿâπ  Ÿµ√ WPM ‡µ‘¡ ‚æ≈’‰«π‘≈
‰æ‚√≈‘‚¥π (PVP) §«“¡‡¢â¡¢âπ 500 ¡°./≈. πÈ”µ“≈ Ÿ́‚§√ 
3%  «ÿâπ‡®≈‰√∑å 0.20% BA  §«“¡‡¢â¡¢âπ 0.1 ¡°./≈.
™—Èπ∫π §◊Õ Õ“À“√‡À≈« Ÿµ√ 1/2 MS  ‡µ‘¡πÈ”µ“≈´Ÿ‚§√ 
3% BA §«“¡‡¢â¡¢âπ 0.03 ¡°./≈. NAA §«“¡‡¢â¡¢âπ
0.06 ¡°./≈. ·≈– PVP §«“¡‡¢â¡¢âπ 500 ¡°./≈. ‡æ◊ËÕ
 àß‡ √‘¡°“√¬◊¥¬“«¢Õß¬Õ¥ «“ß‡≈’È¬ß¿“¬„µâ§«“¡‡¢â¡· ß
2,800 ≈—° ǻ Õÿ≥À¿Ÿ¡‘ 262 oC „Àâ· ß 14 ™—Ë«‚¡ß ‡ªìπ
√–¬–‡«≈“ 3 ªï ‚¥¬¬â“¬‡≈’È¬ß‡¥◊Õπ≈–§√—Èß

 Ÿµ√Õ“À“√·≈–«‘∏’°“√‡µ√’¬¡

 Ÿµ√Õ“À“√∑’Ë„™â„π°“√»÷°…“¡’Õ¬Ÿà¥â«¬°—πÀ≈“¬ Ÿµ√
 “¡“√∂·¬°‡ªìπ 2 °≈ÿà¡ §◊Õ

1.  Ÿµ√Õ“À“√™—°π”¬Õ¥‚¥¬ºà“π°“√ √â“ß·§≈≈— 

1.1  Ÿµ√Õ“À“√™—°π”·§≈≈— ®“°„∫ÕàÕπ Õ“À“√
·¢Áß·≈–Õ“À“√‡À≈« Ÿµ√æ◊Èπ∞“π  ¡Ÿ√“™‘°·≈– °ÿ§ (MS)

‡µ‘¡ BA 0.5 ¡°./≈.  ‰∏‰¥Õ–´Ÿ√Õπ (TDZ) 0.5 ¡°./≈.
πÈ”µ“≈´Ÿ‚§√  3% PVP 500 ¡°./≈. ·≈–‰øµ“‡®≈ 0.15%

1.2  Ÿµ√Õ“À“√™—°π”®ÿ¥°”‡π‘¥µ“¬Õ¥ Õ“À“√
 Ÿµ√ WPM ‡µ‘¡ BA 0.1 ¡°./≈. πÈ”µ“≈´Ÿ‚§√   3% PVP

500 ¡°./≈. ·≈–‰øµ“‡®≈ 0.25%

2.  Ÿµ√Õ“À“√·¢Áß™—°π”¬Õ¥‚¥¬µ√ß®“°„∫ Õ“À“√
·¢Áß Ÿµ√  WPM  ‡µ‘¡πÈ”µ“≈´Ÿ‚§√  3% BA 5  ¡°./≈.
·≈–«ÿâπ‰øµ“‡®≈ 0.25%

 Ÿµ√Õ“À“√∑—ÈßÀ¡¥ª√—∫§«“¡‡ªìπ°√¥-¥à“ß 5.7  π”
‰ªπ÷Ëß¶à“‡™◊ÈÕ∑’Ë§«“¡¥—π 1.05 °°./µ√.´¡. Õÿ≥À¿Ÿ¡‘ 121 oC

‡ªìπ‡«≈“ 15 π“∑’  „π°√≥’∑’Ë¡’°“√∑¥ Õ∫§«“¡‡¢â¡¢âπ
¢Õß “√ªØ‘™’«π– ’́‚ø∑“ ‘́¡ ·≈–§“π“¡—¬ ‘́π ‡µ√’¬¡ “√
≈–≈“¬¢Õß “√ªØ‘™’«π–§«“¡‡¢â¡¢âπ Ÿß 10,000 ¡°./≈.
·≈â«∑”„Àâª≈Õ¥‡™◊ÈÕ‚¥¬°“√°√Õßºà“π·ºàπ°√Õß¡‘≈≈‘æÕ√å
¢π“¥™àÕß 0.45 ‰¡§√Õπ ®“°π—Èπ¥Ÿ¥„ à„πÕ“À“√„π¢≥–∑’Ë
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¬—ßÕÿàπÕ¬Ÿà  ª√‘¡“µ√¢Õß “√∑’Ë‡µ‘¡ª√—∫„Àâ‰¥â§«“¡‡¢â¡¢âπ
µ“¡∑’ËµâÕß°“√ ·∫àß∂à“¬„ à¿“™π–∑’ËµâÕß°“√‡≈’È¬ßµàÕ‰ª

1. °“√»÷°…“§«“¡‡¢â¡¢âπ¢Õß´’‚ø∑“´‘¡µàÕ°“√

 √â“ß·§≈≈— ·≈–°“√ √â“ß¬Õ¥®“°„∫ÕàÕπ

µ—¥„∫ÕàÕπ ’·¥ß∑—Èß„∫®“°¬Õ¥√«¡´÷Ëß«“ß‡≈’È¬ß
„πÕ“À“√ 2 ™—Èπ ‰ª‡≈’È¬ß∫πÕ“À“√ Ÿµ√ 1.1 À√◊Õ  Ÿµ√ 2

(„π°√≥’°“√™—°π”¬Õ¥‚¥¬µ√ß®“°„∫)   ‡µ‘¡´’‚ø∑“´‘¡
‡¢â¡¢âπ 0, 50, 100, 200, 400 ¡°./≈. «“ß‡≈’È¬ß¿“¬„µâ
 ¿“æ§«“¡‡¢â¡· ß 2,500 ≈—°´å 14 ™—Ë«‚¡ß/«—π Õÿ≥À¿Ÿ¡‘
262 oC À≈—ß®“°«“ß‡≈’È¬ß‡ªìπ‡«≈“ 1 ‡¥◊Õπ ∑”°“√∫—π∑÷°
º≈°“√ √â“ß·§≈≈—  ·≈– °“√ √â“ß¬Õ¥‚¥¬µ√ß®“°„∫∑’Ë
‡æ“–‡≈’È¬ß  ¬â“¬·§≈≈— ∑’Ë™—°π”‰¥â‰ª‡≈’È¬ß∫πÕ“À“√„À¡à
 Ÿµ√‡¥‘¡ ( Ÿµ√ 1.1) ‡¥◊Õπ≈–§√—Èß ‡ªìπ‡«≈“ 2 ‡¥◊Õπ  à«π
„∫∑’Ë √â“ß¬Õ¥¬â“¬‰ª‡≈’È¬ß„πÕ“À“√ Ÿµ√‡≈’È¬ß‰¡â‡π◊ÈÕ·¢Áß
(WPM) ≈¥§«“¡‡¢â¡¢âπ¢Õß BA ≈ß‡À≈◊Õ 0.1 ¡°./≈.
‡ª√’¬∫‡∑’¬∫°“√ √â“ß·§≈≈— ·≈–¬Õ¥„π·µà≈–Àπà«¬∑¥≈Õß
‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
‚¥¬«‘∏’ DMRT ·µà≈–§«“¡‡¢â¡¢âπ¢Õß´’‚ø∑“´‘¡∑” 3 ´È”
·µà≈– È́”ª√–°Õ∫¥â«¬®“π‡æ“–‡≈’È¬ß∑’Ë‡≈’È¬ß„∫®”π«π 20 „∫

2. º≈¢Õß´’‚ø∑“´‘¡µàÕ°“√ √â“ß¬Õ¥®“°‚π¥Ÿ≈“

·§≈≈— 

„π°“√»÷°…“π’È„™â·§≈≈— ∑’Ë™—°π”®“°„∫ÕàÕπ ’
·¥ß¡—ß§ÿ¥∫πÕ“À“√ Ÿµ√™—°π”·§≈≈—   ´÷Ëß‡ªìπ Ÿµ√ MS

‡µ‘¡πÈ”µ“≈´Ÿ‚§√ §«“¡‡¢â¡¢âπ  3% PVP 500  ¡°./≈.
BA 0.5 ¡°./≈. TDZ 0.5 ¡°./≈. ( Ÿµ√ 1.1) ‡æ‘Ë¡ª√‘¡“≥
·§≈≈— ∑’Ë™—°π”‰¥â„πÕ“À“√ Ÿµ√‡¥‘¡ 3 §√—Èß (¬â“¬‡≈’È¬ß 3

 —ª¥“Àå/§√—Èß) ‡ªìπ‡«≈“ 9  —ª¥“Àå  ®÷ß¬â“¬‰ª‡≈’È¬ß„π
Õ“À“√„À¡à Ÿµ√‡¥‘¡‡µ‘¡´’‚ø∑“´‘¡‡¢â¡¢âπ  0,  50,  100,

200, 300, 400 ·≈– 500 ¡°./≈.  Ÿµ√Õ“À“√¥—ß°≈à“«
∑”„Àâ·¢Áß‚¥¬«ÿâπ‰øµ“‡®≈ 0.15% À≈—ß®“°‡æ“–‡≈’È¬ß„∫
‡ªìπ‡«≈“ 3  —ª¥“Àå ¬â“¬·§≈≈— ∑’Ë™—°π”‰¥â‰ª‡≈’È¬ß„π
Õ“À“√„À¡à Ÿµ√‡¥‘¡ ¥Ÿ·≈·§≈≈— „πÕ“À“√ Ÿµ√π’È„π ¿“æ
∑’Ë‡µ‘¡ “√ªØ‘™’«π–´’‚ø∑“´‘¡‡ªìπ‡«≈“ 12  —ª¥“Àå (¬â“¬
‡≈’È¬ß∑ÿ° 3  —ª¥“Àå)  ‡¡◊ËÕ‚π¥Ÿ≈“·§≈≈— æ—≤π“„Àâ‡ÀÁπ
¬â“¬·§≈≈— ‰ª‡≈’È¬ß„πÕ“À“√ Ÿµ√™—°π”°“√ √â“ßµ“¬Õ¥´÷Ëß
‡ªìπÕ“À“√‡≈’È¬ß‰¡â‡π◊ÈÕ·¢Áß (WPM) ‡µ‘¡πÈ”µ“≈´Ÿ‚§√ 
§«“¡‡¢â¡¢âπ 3% PVP 500 ¡°./≈. BA 0.1 ¡°./≈. ( Ÿµ√
1.2) ·≈–´’‚ø∑“´‘¡ 6 √–¥—∫§«“¡‡¢â¡¢âπ¢â“ßµâπ ‡µ‘¡«ÿâπ

‰øµâ“‡®≈ 0.25% ‡æ“–‡≈’È¬ß¿“¬„µâ°“√„Àâ· ß§«“¡‡¢â¡
1,800 ≈—°´å ‡«≈“∑’Ë‰¥â√—∫· ß 14 ™—Ë«‚¡ß Õÿ≥À¿Ÿ¡‘ 25±1 oC

À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 6  —ª¥“Àå  (‚¥¬¬â“¬‡≈’È¬ß∑ÿ°
3  —ª¥“Àå) µ√«® Õ∫°“√√Õ¥™’«‘µ¢Õß·§≈≈—  ·≈–§«“¡
 “¡“√∂„π°“√ √â“ßµ“¬Õ¥∫πÕ“À“√™—°π”µ“¬Õ¥   „π
∑”πÕß‡¥’¬«°—∫·§≈≈— ∑’Ë‡≈’È¬ß„πÕ“À“√‡æ‘Ë¡ª√‘¡“≥·§≈≈— 
À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 12  —ª¥“Àå   µ√«® Õ∫°“√
√Õ¥™’«‘µ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–§«“¡‡¢â¡¢âπ¢Õß´’‚ø-
∑“´‘¡‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ «‘‡§√“–Àå§«“¡
·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬„™â  Duncan’s multiple range

test (DMRT)

3. º≈¢Õß§“π“¡—¬´‘πµàÕ°“√ √â“ß·§≈≈—  ·≈–

æ—≤π“°“√‡ªìπæ◊™µâπ„À¡à

µ—¥·¬°„∫ÕàÕπ®“°°≈ÿà¡¬Õ¥√«¡∑’Ë¥Ÿ·≈„πÕ“À“√
 Õß™—Èπ  ·≈–·§≈≈— ∑’Ë¥Ÿ·≈√—°…“„πÕ“À“√™—°π”·§≈≈— 
( Ÿµ√ 1.1) ‰ª«“ß‡≈’È¬ß∫πÕ“À“√ Ÿµ√‡¥‘¡ ‡µ‘¡§“π“¡—¬´‘π
‡¢â¡¢âπ 0, 50, 100, 150, 200 ·≈– 250 ¡°./≈. ·≈–
‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 3  —ª¥“Àå  ®÷ß¬â“¬‰ª‡≈’È¬ß„πÕ“À“√
„À¡à Ÿµ√‡¥‘¡ 3 §√—Èß  ‡¡◊ËÕ ‘Èπ ÿ¥‡«≈“°“√‡≈’È¬ß  µ√«®º≈
§«“¡ “¡“√∂„π°“√ √â“ß·§≈≈—   ·≈–§«“¡¡’™’«‘µ¢Õß
·§≈≈—  µ≈Õ¥®π§«“¡ “¡“∂„π°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à
‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–§«“¡‡¢â¡¢âπ¢Õß§“π“¡—¬ ‘́π‚¥¬„™â
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥

º≈·≈–«‘®“√≥å

1. °“√»÷°…“§«“¡‡¢â¡¢âπ¢Õß´’‚ø∑“´‘¡µàÕ°“√ √â“ß

·§≈≈— ·≈–¬Õ¥®“°„∫ÕàÕπ

®“°°“√»÷°…“°“√„™â„∫ÕàÕπ ’·¥ß∑—Èß„∫¡“«“ß‡≈’È¬ß
∫πÕ“À“√™—°π”°“√ √â“ß·§≈≈—   Ÿµ√∑’Ë 1.1 ‡µ‘¡ ’́‚ø∑“ ‘́¡
‡¢â¡¢âπ 0, 50, 100, 200 ·≈– 400 ¡°./≈. ‡ªìπ‡«≈“ 3

 —ª¥“Àå  æ∫«à“ „∫∑’Ë«“ß‡≈’È¬ß„πÕ“À“√∑’Ë‰¡à‡µ‘¡´’‚ø∑“´‘¡
 “¡“√∂ √â“ß·§≈≈— ‰¥â Ÿß∑’Ë ÿ¥ 95% ‰¡à·µ°µà“ß∑“ß ∂‘µ‘
°—∫°“√‡µ‘¡´’‚ø∑“´‘¡ 50, 100 ·≈– 200 ¡°./≈. ´÷Ëß √â“ß
·§≈≈— ‰¥â  87,  87 ·≈–  82% µ“¡≈”¥—∫  „π¢≥–∑’Ë
·§≈≈— ∑’Ë‰¥â®“°°“√«“ß‡≈’È¬ß„∫∫πÕ“À“√∑’Ë‡µ‘¡ ’́‚ø∑“´‘¡
400 ¡°./≈.  „Àâ°“√ √â“ß·§≈≈— µË” ÿ¥  67%  ¡’§«“¡
·µ°µà“ß∑“ß ‘∂‘µ‘°—∫Àπà«¬∑¥≈ÕßÕ◊Ëπ (Table 1) ≈—°…≥–



«.  ß¢≈“π§√‘π∑√å «∑∑.
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º≈¢Õß “√ªØ‘™’«π–µàÕ°“√ √â“ß·§≈≈— ·≈–æ◊™µâπ„À¡à

 ¡ªÕß ‡µ™–‚µ ·≈–§≥–565

Table 1. Effect of cefotaxime at various concentrations in MS medium sup-

plemented with 0.5 mg/l BA and 0.5 mg/l TDZ on percentage of

leaf forming callus and number of brown leaves.

leaf forming callus (%)

 week 3             week 6

0 100 95a 1
50 100 87ab 5

100 100 87ab 5
200 100 82ab 8
300 100 80ab 7
400 97.5                 67b 10

          F-test ns    *

        C.V. (%) 10.16

ns: no significant difference  ; * significant difference at P<0.05

Means not sharing common letter within columns differ significantly by DMRT.

cefotaxime (mg/l)  number of brown leaves

¢Õß·§≈≈— ∑’Ë‰¥â„πÕ“À“√‡µ‘¡´’‚ø∑“´‘¡ 0, 50, ·≈– 100

¡°./≈. ¡’≈—°…≥–‡À¡◊Õπ°—π¡’ ’‡¢’¬«Õ¡‡À≈◊Õß ‡ªìπ·§≈≈— 
™π‘¥∑’Ë‡°“–µ—«°—π·πàπ  ·µà„∫∑’Ë«“ß‡≈’È¬ß∫πÕ“À“√∑’Ë‡µ‘¡
´’‚ø∑“´‘¡‰¥â®“°§«“¡‡¢â¡¢âπ 200 ·≈– 400 ¡°./≈. ¡’
Õ“°“√„∫‰À¡â¡“°°«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπÕ◊ËπÊ À≈—ß®“°
¬â“¬„∫‰ª‡≈’È¬ß„πÕ“À“√ Ÿµ√ 1.2  ‡µ‘¡´’‚ø∑“´‘¡§«“¡
‡¢â¡¢âπ√–¥—∫µà“ßÊ ‡æ◊ËÕ™—°π”°“√ √â“ß¬Õ¥  æ∫«à“¡’°“√
æ—≤π“™â“·≈–‰¥â¬Õ¥‡æ’¬ß 3 ·≈– 1% „πÕ“À“√‡µ‘¡ ’́-
‚ø∑“´‘¡ 200 ·≈– 400 ¡°./≈. µ“¡≈”¥—∫ ·≈–¬Õ¥∑’Ë‰¥â¡’
≈—°…≥–‰¡à ¡∫Ÿ√≥å· ¥ßÕ“°“√·§√–·°√π  à«π·§≈≈— ∑’Ë
‰¥â®“°°“√‡≈’È¬ß„πÕ“À“√∑’Ë‡µ‘¡ ’́‚ø∑“ ‘́¡§«“¡‡¢â¡¢âπÕ◊ËπÊ
 “¡“√∂æ—≤π“‰ª‡ªìπ¬Õ¥‰¥â‰¡à·µ°µà“ß°—π

 ”À√—∫°“√»÷°…“°“√„™â„∫ÕàÕπ ’·¥ß∑—Èß„∫‰ª‡æ“–
‡≈’È¬ß∫πÕ“À“√™—°π”°“√ √â“ß¬Õ¥‚¥¬µ√ß®“°„∫ ( Ÿµ√∑’Ë 2)
‡µ‘¡´’‚ø∑“´‘¡‡¢â¡¢âπ 0, 50, 100, 200 ·≈– 400 ¡°./≈.
‡ªìπ‡«≈“ 1 ‡¥◊Õπ   æ∫«à“„∫∑’Ë«“ß‡≈’È¬ß∫πÕ“À“√∑’Ë‡µ‘¡
´’‚ø∑“´‘¡‡¢â¡¢âπ 50 ¡°./≈.  „Àâ°“√ √â“ß¬Õ¥‰¥â Ÿß ÿ¥
38%  √Õß≈ß¡“§◊Õ „∫´÷Ëß‡æ“–‡≈’È¬ß∫πÕ“À“√∑’Ë‰¡à‡µ‘¡
´’‚ø∑“´‘¡ ·≈–‡µ‘¡´’‚ø∑“´‘¡ 100 ¡°./≈. ´÷Ëß √â“ß¬Õ¥‰¥â
35 ·≈– 32% ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ „π¢≥–¬Õ¥∑’Ë‰¥â
®“°°“√«“ß‡≈’È¬ß∫πÕ“À“√∑’Ë‡µ‘¡´’‚ø∑“´‘¡ 200 ·≈– 400

¡°./≈.   √â“ß¬Õ¥‰¥â 20 ·≈– 22% µ“¡≈”¥—∫ ¡’§«“¡

·µ°µà“ß°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß°—∫Àπà«¬∑¥≈Õß
Õ◊ËπÊ ·≈– æ∫«à“ „∫∑’Ë«“ß‡≈’È¬ß∫πÕ“À“√∑’Ë‡µ‘¡´’‚ø∑“´‘¡
‡¢â¡¢âπ 200 ·≈– 400 ¡°./≈. · ¥ßÕ“°“√‰À¡â Ÿß°«à“∑’Ë
√–¥—∫§«“¡‡¢â¡¢âπÕ◊ËπÊ (Table 2) Õ¬à“ß‰√°Áµ“¡®”π«π
¬Õ¥∑’Ë √â“ß„πÕ“À“√‡µ‘¡ ’́‚ø∑“ ‘́¡‡¢â¡¢âπ∑ÿ°√–¥—∫§«“¡
‡¢â¡¢âπ¡’ª√–¡“≥ 1-4 ¬Õ¥µàÕ„∫ ‰¡à·µ°µà“ß°—π ·≈–¡’„∫
∫“ß à«π∑’Ë¡’°“√æ—≤π“°“√¢Õß®ÿ¥°”‡π‘¥µ“¬Õ¥™â“  ‡¡◊ËÕ
¡Õß¥Ÿ¥â«¬ “¬µ“¡’≈—°…≥–‡À¡◊Õπ°“√ √â“ß·§≈≈— ·µà‡¡◊ËÕ
¥Ÿ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ°”≈—ß¢¬“¬ 6.25  ‡∑à“
æ∫«à“°≈ÿà¡‡´≈≈å¥—ß°≈à“«‡ªìπ®ÿ¥°”‡π‘¥µ“¬Õ¥ ÷́ËßÀ≈—ß®“°
¬â“¬‡≈’È¬ßµàÕ‰ªæ∫«à“  °≈ÿà¡‡´≈≈å¥—ß°≈à“«¡’°“√æ—≤π“‰ª
‡ªìπ¬Õ¥‰¥â

2. º≈¢Õß´’‚ø∑“´‘¡µàÕ°“√ √â“ß¬Õ¥®“°‚π¥Ÿ≈“·§≈≈— 

º≈°“√‡≈’È¬ß·§≈≈— ∑’Ë™—°π”®“°„∫ÕàÕπ¡—ß§ÿ¥„π
Õ“À“√‡µ‘¡´’‚ø∑“´‘¡§«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 6  —ª¥“Àå
æ∫«à“´’‚ø∑“´‘¡§«“¡‡¢â¡¢âπµ—Èß·µà  50 ∂÷ß 400 ¡°./≈.
‰¡à¡’º≈„π°“√¬—∫¬—Èß°“√æ—≤π“¢Õß·§≈≈—  ·§≈≈— ¡’™’«‘µ
√Õ¥ 100% „π —ª¥“Àå∑’Ë 3 À≈—ß°“√‡≈’È¬ß „π¢≥–∑’Ë§«“¡
‡¢â¡¢âπ 400 ¡°./≈.   àßº≈„Àâ¡’°“√µ“¬¢Õß·§≈≈— ‡æ’¬ß
‡≈Á°πâÕ¬ (2.5%)   ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘°—∫Àπà«¬
∑¥≈Õß‡ª√’¬∫‡∑’¬∫ „π∑”πÕß‡¥’¬«°—∫°“√¬â“¬‡≈’È¬ß§√—Èß∑’Ë
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Effect of antibiotic on callus and plantlet formation

Te-chato, S., et al.

Table 2. Effect of cefotaxime at various concentrations in WPM supplemented with

5 mg/l BA on direct shoot bud formation.

Cefotaxime        leaf forming callus         leaf forming shoot         number of brown leaf

     (mg/l) (%)                                     (%)

0 1 35a 2
50 2 38a 5

100 1 32ab 4
200 1 20b 8
300 1 20b 10
400 1 22b 11

      F-test   **

    C.V. (%)                                           13.67

** significant difference at P<0.01

Means not sharing common letter within columns differ significantly by DMRT.

2   „πÕ“À“√ Ÿµ√‡¥‘¡´÷Ëß‡æ“–‡≈’È¬ßµàÕ¡“Õ’°‡ªìπ‡«≈“ 3

 —ª¥“Àå æ∫«à“ °“√√Õ¥™’«‘µ¢Õß·§≈≈— ¬—ß§ß‰¡à‡ª≈’Ë¬π·ª≈ß
Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¬â“¬·§≈≈— ‰ª„πÕ“À“√™—°π”µ“¬Õ¥  ( Ÿµ√
1.2) ·≈–‡≈’È¬ßµàÕ¡“‡ªìπ‡«≈“ 6  —ª¥“Àå æ∫«à“ °“√µ“¬
¢Õß·§≈≈— ‡æ‘Ë¡¡“°¢÷Èπ  §«“¡‡¢â¡¢âπ 50-400 ¡°./≈. „Àâ
°“√√Õ¥™’«‘µ¢Õß·§≈≈— „π™à«ß 95 ∂÷ß 82.5% ‰¡à·µ°µà“ß
°—π∑“ß ∂‘µ‘   ‡¡◊ËÕæ‘®“√≥“§«“¡ “¡“√∂„π°“√ √â“ß¬Õ¥
®“°·§≈≈—  æ∫«à“ ≈¥≈ß®“° 35% ‡ªìπ 7.5% ·µ°µà“ß
°—π∑“ß ∂‘µ‘Õ¬à“ß™—¥‡®π  ¥—ßπ—Èπ§«“¡‡¢â¡¢âπ¢Õß ’́‚ø∑“ ‘́¡
∑’Ë‡À¡“– ¡µàÕ°“√„™â°”®—¥‡™◊ÈÕ„π°“√ª≈Ÿ°∂à“¬¬’π„Àâ°—∫
·§≈≈— ¡—ß§ÿ¥‚¥¬‰¡à¡’º≈µàÕ°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à §◊Õ
300 ¡°./≈. (Figure 1)

3. º≈¢Õß§“π“¡—¬ ‘́πµàÕ°“√ √â“ß·§≈≈—  ·≈–æ—≤π“°“√

‡ªìπæ◊™µâπ„À¡à

§“π“¡—¬´‘π¡’º≈µàÕ°“√ √â“ß·§≈≈—  ·≈–§«“¡¡’
™’«‘µ¢Õß·§≈≈— „π√–¥—∫ Ÿß°«à“´’‚ø∑“´‘¡ °“√„™â§«“¡‡¢â¡
¢âπ Ÿß¢÷Èπ àßº≈„Àâ§«“¡ “¡“√∂¥—ß°≈à“«≈¥≈ß „π°“√¬â“¬
‡≈’È¬ß§√—Èß·√°π—Èπ  æ∫«à“ §«“¡‡¢â¡¢âπ Ÿß°«à“ 200 ¡°./≈.
 àßº≈„Àâ°“√ √â“ß·§≈≈—  ·≈–§«“¡¡’™’«‘µ¢Õß·§≈≈— ≈¥
≈ß¡“°°«à“ 50%  „π°“√¬â“¬‡≈’È¬ß§√—Èß∂—¥¡“„πÕ“À“√‡µ‘¡
§“¡—¬´‘π àßº≈„Àâ§«“¡¡’™’«‘µ¢Õß·§≈≈— ≈¥≈ß  ‡¡◊ËÕ¬â“¬

·§≈≈— ‰ª‡≈’È¬ß„πÕ“À“√ Ÿµ√‡¥‘¡‡µ‘¡§“π“¡—¬ ‘́π§√—Èß∑’Ë 4

æ∫«à“  ·§≈≈— µ“¬À¡¥„π∑ÿ°Àπà«¬°“√∑¥≈Õß  ¥—ßπ—Èπ
·§≈≈— ¡—ß§ÿ¥‰¡à “¡“√∂¥Ÿ·≈√—°…“‰¥â‡ªìπ‡«≈“π“π°«à“  3

§√—Èß °“√¬â“¬‡≈’È¬ß À√◊Õ 4 ‡¥◊Õπ (Figure 2)

¥—ß‰¥â°≈à“«¢â“ßµâπ·≈â««à“ “√ªØ‘™’«π–¡’º≈µàÕ°“√
æ—≤π“¢Õß™‘Èπ à«πæ◊™·µ°µà“ß°—π  ∑—Èßπ’È¢÷Èπ°—∫™π‘¥¢Õß
 “√ªØ‘™’«π–‡Õß æ—π∏ÿåæ◊™  µ≈Õ¥®π™‘Èπ à«πæ◊™∑’Ëπ”¡“
‡≈’È¬ß „π°“√»÷°…“π’Èæ∫«à“·§≈≈—  ¡’§«“¡ “¡“√∂∑π∑“π
µàÕ´’‚ø∑“´‘¡‰¥â Ÿß°«à“™‘Èπ à«π„∫  °“√‡æ‘Ë¡§«“¡‡¢â¡¢âπ
¢Õß´’‚ø∑“´‘¡ Ÿß¢÷Èπ®π∂÷ß 50 ¡°./≈.  àß‡ √‘¡°“√ √â“ß
¬Õ¥„Àâ Ÿß°«à“Àπà«¬∑¥≈Õß‡ª√’¬∫‡∑’¬∫ „π¢≥–∑’Ë°“√‡æ‘Ë¡
§«“¡‡¢â¡¢âπ¢Õß “√ªØ‘™’«π–‡ªìπ 100 ¡°./≈.  àßº≈„Àâ
°“√ √â“ß¬Õ¥®“°„∫≈¥≈ß   “√ªØ‘™’«π–∑’Ëπ‘¬¡„™â„π°“√
°”®—¥‡™◊ÈÕ‡æ◊ËÕª≈Ÿ°∂à“¬¬’π∑—Èß„πæ◊™º—° ‰¡â¥Õ° ·≈–‰¡âº≈
§◊Õ´’‚ø∑“´‘¡ §«“¡‡¢â¡¢âπ∑’Ë„™âÕ¬Ÿà„π™à«ß 200-500 ¡°./≈.
∑—Èßπ’È‡æ√“–    “√¥—ß°≈à“«¡’ª√– ‘∑∏‘¿“æ„π°“√°”®—¥‡™◊ÈÕ
‰¥â¥’·≈–‰¡à¡’º≈µàÕ°“√æ—≤π“‰ª‡ªìπæ◊™µâπ„À¡à À√◊Õ¡’°Á
πâÕ¬°«à“ “√Õ◊ËπÊ  (Tao et al., 1997;  Hammerschlag  et

al., 1997;   Koivu et al., 1995;  Furini et al., 1994;

Yepes and Aldwickle, 1994)  ”À√—∫æ◊™∑’Ë‰¡à “¡“√∂
„™â “√ªØ‘™’«π–µ—«π’È‰¥âº≈‡π◊ËÕß®“°¡’º≈‰ª¬—∫¬—Èß°“√‡®√‘≠
·≈–°“√æ—≤π“¢Õß·§≈≈— ·≈–™‘Èπ à«π∑’Ëª≈Ÿ°∂à“¬¥—ßπ—Èπ®÷ß
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Figure 1. Effect of cefotaxime on survival percentage and plantlet regeneration from nodular callus

after 6 passages of culture. Percentages of survival or of plantlet regeneration not sharing

common letter differ significantly by DMRT.

Figure 2. Effect of kanamycin on leaf-forming callus and survival percentage of callus after various

subcultures.
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®”‡ªìπµâÕß„™â “√ªØ‘™’«π–µ—«Õ◊Ëπ·∑π  “√ªØ‘™’«π–µ—«Õ◊Ëπ
∑’Ë„™â‰¥âº≈√Õß¡“§◊Õ§“‡∫π‘´‘≈‘π  §«“¡‡¢â¡¢âπ∑’Ë„™âÕ¬Ÿà„π
™à«ß‡¥’¬«°—π æ◊™∑’Ëª√– ∫§«“¡ ”‡√Á®„π°“√°”®—¥‡™◊ÈÕ¥â«¬
§“‡∫π‘´‘≈‘π ‡™àπ °–À≈Ë”ª≈’ (Cai et al., 1997) ¡—πΩ√—Ëß
(Park et al., 1995;  Koivu et al., 1995)  ªí®®ÿ∫—π¡’
√“¬ß“π°“√„™â “√ªØ‘™’«π–´’ø“‡≈Á°´‘π (ceff 250) ∑’Ë‡ªìπ
Õπÿæ—π∏ÿå¢Õß´’‚ø∑“´‘¡«à“¡’√“§“∂Ÿ° °”®—¥‡™◊ÈÕ‰¥â¥’ ·≈–
‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√ª≈Ÿ°∂à“¬¬’π‰¥â Ÿß°«à“´’‚ø∑“´‘¡
(Sultana and Ahuja, 1993) Õ¬à“ß‰√°Áµ“¡„π°“√»÷°…“π’È
‰¡à‰¥â∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√ªØ‘™’«π–µ—«Õ◊Ëπ ¥—ßπ—Èπ
„π°“√»÷°…“§√—ÈßµàÕ‰ª§«√¡’°“√∑¥ Õ∫º≈¢Õß “√ªØ‘™’«π–
µ—«Õ◊Ëπ¥â«¬ ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√°”®—¥‡™◊ÈÕ ·≈–°“√
ª≈Ÿ°∂à“¬¬’π
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