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Induction of embryogenic callus and plantlet regeneration

from young leaves of high yielding mature oil palm
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Callus induction and plantlet regeneration from young leaves of high-yielding mature oil palm were

carried out using 10-year and 20-year-old trees from Thepa Research Station, Faculty of Natural Resources,

Prince of Songkla University, Hat Yai, and Trang Agricultural College, respectively. Culture media used in

this experiment were Murashige and Skoog (1962) and Oil Palm supplemented with various concentrations

of ααααα-naphthaleneacetic acid (NAA) or 2,4-dichlorophenoxy acetic acid (2,4-D) or dicamba (Di) and anti-

oxidants. Young leaves from 6th to 11st frond were excised, sterilized, cut into 5x5 mm pieces and cultured in

the dark at 26±4ºC or 28±0.5ºC for 3 months. The results revealed that MS medium with 200 mg/l ascorbic

acid (As) and 1 mg/l Di (MS-AsDi) gave the highest callus induction percentage (7.93) after culture for 3

months at 28±0.5ºC. Leaf segments from 6th - 8th frond yielded callus forming percentage at 10% (averaged

from 1, 2.5 and 5 mg/l Di containing MS medium). Ascorbic acid as an antioxidant at concentration of 200

mg/l supplemented in MS medium in the presence of 2.5 mg/l Di produced the highest callus induction

percentage (11.2) and number of nodules (7.06). A high percentage of embryogenic callus formation (66.67)
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was obtained when the calli were transferred to the same medium component supplemented with 0.5 mg/l

Di and 1,000 mg/l casein hydrolysate (CH) (MS-AsDiCH). Haustorial-staged embryos were observed to be

isolated as an individual embryo and germinated on MS medium without plant growth regulator (MS-free).

Development of root could be classified into two distinct types, fibrous and tap root.

Key words : oil palm, embryogenic callus, dicamba, young leaf, mature tree
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°“√™—°π”·§≈≈— ®“°°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’®“° ∂“π’«‘®—¬‡∑æ“ ®—ßÀ«—¥

 ß¢≈“ Õ“¬ÿ 10 ªï ·≈–«‘∑¬“≈—¬‡°…µ√°√√¡·≈–‡∑§‚π‚≈¬’µ√—ß ®—ßÀ«—¥µ√—ß Õ“¬ÿ 20 ªï ‚¥¬π”„∫ÕàÕπ∑“ß„∫∑’Ë 6-11

¡“‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ·≈– Ÿµ√Õ“À“√ Oil Palm ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ§«“¡‡¢â¡¢âπµà“ßÊ 3 ™π‘¥

§◊Õ α-naphthaleneacetic acid (NAA), 2,4-dichlorophenoxy acetic acid (2,4-D) ·≈– dicamba (Di) „π ¿“æ¡◊¥∑’Ë

Õÿ≥À¿Ÿ¡‘ 26±4 ·≈– 28±0.5ºC ‡ªìπ‡«≈“ 3 ‡¥◊Õπ æ∫«à“Õ“À“√ Ÿµ√ MS ‡µ‘¡°√¥·Õ §Õ√å∫‘§ 200 ¡°/≈ dicamba

‡¢â¡¢âπ 1 ¡°/≈ (MS-AsDi) ‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 28±0.5ºC  √â“ß·§≈≈— ‡√‘Ë¡·√°‰¥â Ÿß ÿ¥ 7.93% À≈—ß®“°‡æ“–

‡≈’È¬ß‡ªìπ‡«≈“ 2-3 ‡¥◊Õπ ∑“ß„∫∑’Ë 6-8  √â“ß·§≈≈—  Ÿß‡©≈’Ë¬ 10% ∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ dicamba (‡¢â¡¢âπ 1, 2.5

·≈– 5 ¡°/≈) °“√‡µ‘¡°√¥·Õ §Õ√å∫‘§‡¢â¡¢âπ 200 ¡°/≈ √à«¡°—∫ dicamba ‡¢âπ¢âπ 2.5 ¡°/≈  „πÕ“À“√ Ÿµ√ MS „Àâ

ª√– ‘∑∏‘¿“æ„π°“√™—°π”·§≈≈— ®“°„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—π Ÿß ÿ¥ 11.2% ®”π«πª¡‡©≈’Ë¬ 7.06 ª¡/™‘Èπ à«π ‡¡◊ËÕ

¬â“¬·§≈≈— ‡√‘Ë¡·√°‰ª‡æ“–‡≈’È¬ß„πÕ“À“√‡µ‘¡ dicamba ‡¢â¡¢âπ 0.5 ¡°/≈ ‡§´’π‰Œ‚¥√‰≈‡ ∑‡¢â¡¢âπ 1,000 ¡°/≈

(MS-AsDiCH) „Àâ°“√ √â“ß‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈—  Ÿß ÿ¥ 66.67% ‚´¡“µ‘§‡ÕÁ¡∫√‘‚Õ√–¬– √â“ß®“« (haustorial-staged

embryo) À≈ÿ¥·¬°ÕÕ°¡“‡ªìπ‡ÕÁ¡∫√‘‚Õ‡¥’Ë¬«Ê ·≈–ßÕ°‰¥â∫πÕ“À“√ Ÿµ√ MS ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ

(MS-Free) µâπ°≈â“¡’°“√æ—≤π“¢Õß√“° 2 ·∫∫ §◊Õ√“°ΩÕ¬ (fibrous root) ·≈–√“°·°â« (tap root)

ª“≈å¡πÈ”¡—π‡ªìπæ◊™πÈ”¡—π∑’Ë ”§—≠∑“ß‡»√…∞°‘®¢Õß
ª√–‡∑»‰∑¬ ·≈–ª√–‡∑»„π§“∫ ¡ÿ∑√¡“≈“¬Ÿ‚¥¬‡©æ“–
ª√–‡∑»¡“‡≈‡´’¬·≈–Õ‘π‚¥π’‡´’¬  πÕ°®“°π’È¬—ß¡’ª√–‡∑»
Õ◊ËπÊ ‡™àπ ‰π®’‡√’¬ ‚§≈Õ¡‡∫’¬ ‰Õ‚«√’Ë‚§ ∑å ‡ªìπµâπ  ¿“«–
°“√º≈‘µª“≈å¡πÈ”¡—π ”À√—∫ª√–‡∑»‰∑¬‡√“π—Èπ¡“‡ªìπ
Õ—π¥—∫∑’Ë 6  °“√¢¬“¬æ—π∏ÿåª“≈å¡πÈ”¡—π¥â«¬«‘∏’°“√‡æ“–
‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕµâÕß„™â‡«≈“¡“°°«à“ 2 ªï ¢÷Èπ‰ª®“°™‘Èπ à«π
µà“ßÊ ‡™àπ „∫ÕàÕπ®“°µâπ°≈â“ (Jones, 1973; Pannetier

et al., 1981; Karun and Sajini,1996) „∫ÕàÕπ®“°µâπ‚µ
(Ahee et al., 1981; Khaw and Ng, 1998, 1999; Khoo

et al., 1999) §—æ¿– (Nwanko and Krikorian, 1983;

Teixeira et al., 1995) ·≈–√“° (Jones, 1983; Avril et

al., 1986; Duval et al., 1995)  Khow ·≈– Ng (1999)

√“¬ß“π«à“µâπæ—π∏ÿå∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ„πª√–‡∑»
¡“‡≈‡´’¬„Àâº≈º≈‘µ Ÿß°«à“µâπæ—π∏ÿå∑’Ë‰¥â®“°°“√‡æ“–‡¡≈Á¥
Õ¬à“ßπâÕ¬ 30% ª√–‡∑»‰∑¬¡’√“¬ß“πº≈ ”‡√Á®„π°“√
‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕª“≈å¡πÈ”¡—π®“°·À≈àß¢Õß™‘Èπ à«πµà“ßÊ
‰¥â·°à §—æ¿– (‡®√‘≠ ·≈–§≥–, 2532; Te-chato, 1998a;

Kanchanapoom and Damyoas, 1999)  „∫ÕàÕπ®“°µâπ
°≈â“Õ“¬ÿ 195 «—π (Te-chato et al., 1988)   ”À√—∫µâπ
„À¡à∑’Ë‰¥â‚¥¬ºà“π°√–∫«π°“√‡ÕÁ¡∫√‘‚Õ‡®π‘´‘ ‡¡◊ËÕ¬â“¬≈ß
¥‘πª≈Ÿ°„Àâº≈º≈‘µ Ÿß (Te-chato, 1998 a, b)  Ÿµ√Õ“À“√∑’Ë
π‘¬¡‡æ“–‡≈’È¬ß‚¥¬∑—Ë«‰ª‡ªìπ Ÿµ√ MS ‡µ‘¡ 2,4-D ‡¢â¡¢âπ
2.5 ¡°/≈ (Te-chato, 1998b) ∂÷ß 25 ¡°/≈ (Karun and

Sajini,1996)

Te-Chato ·≈–§≥– (2002) √“¬ß“π°“√¬àπ√–¬–
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‡«≈“°“√™—°π”·§≈≈—  ·≈–æ◊™µâπ„À¡à®“°°“√‡æ“–‡≈’È¬ß
„∫ÕàÕπµâπ°≈â“ª“≈å¡πÈ”¡—π‰¥â 1/3 ∂÷ß 1/2 ¢Õß‡«≈“∑’Ë„™â
‡¥‘¡ ‚¥¬„™â dicamba ´÷Ëß‡ªìπÕÕ°´‘π™π‘¥„À¡à Õ¬à“ß‰√
°Áµ“¡„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’„πª√–‡∑»
‰∑¬¬—ß‰¡à¡’√“¬ß“π®“°Àπà«¬ß“π„¥¡“°àÕπ ·¡â¡’°“√„™â
‡∑§‚π‚≈¬’°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡æ◊ËÕº≈‘µµâπæ—π∏ÿå¥’µ—Èß·µàªï
2526 ‚¥¬‰æ∫Ÿ≈¬å ·≈–§≥– (¬—ß‰¡àµ’æ‘¡æå) °Áµ“¡ ·µà§ß
‡ªìπ°“√»÷°…“‡∫◊ÈÕßµâπ∂÷ßªí®®—¬∑’Ë‡À¡“– ¡ ”À√—∫°“√™—°π”
·§≈≈— ·µà‰¡à “¡“√∂™—°π”‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ·≈–
æ—≤π“„Àâæ◊™µâπ„À¡à‰¥â ”‡√Á®

„π∫∑§«“¡π’È‡ªìπ°“√Õ¿‘ª√“¬º≈¢ÕßÕÕ° ‘́π™π‘¥
µà“ßÊ  “√·Õπµ‘ÕÕ°´‘·¥π∑å µ”·Àπàß¢Õß™‘Èπ à«π∑’Ëπ”¡“
‡æ“–‡≈’È¬ß µ≈Õ¥®π ¿“æ·«¥≈âÕ¡„π°“√™—°π”·§≈≈— 
‡æ◊ËÕ àß‡ √‘¡º≈ ”‡√Á®„π°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à®“°°“√
‡æ“–‡≈’È¬ß„∫ÕàÕπª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ Ÿß ‡æ◊ËÕ
‡ªìπ·π«∑“ß„π°“√¢¬“¬æ—π∏ÿåª“≈å¡πÈ”¡—πæ—π∏ÿå¥’¥â«¬«‘∏’
°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕµàÕ‰ª„πÕπ“§µ

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

1. µâπª“≈å¡πÈ”¡—π

‡ªìπ°“√§—¥‡≈◊Õ°µâπ·¡à®“°ª√–™“°√µâπæ—π∏ÿå
‡∑‡π√“∑’Ëª≈Ÿ°¿“¬„µâ ¿“æ°“√®—¥°“√¢Õß ∂“π’«‘®—¬·≈–
Ωñ°¿“§ π“¡¢Õß§≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å Õ.‡∑æ“ ®. ß¢≈“  ·≈–«‘∑¬“≈—¬‡°…µ√
·≈–‡∑§‚π‚≈¬’µ√—ß ®.µ√—ß  ‡°≥±å¢Õßµâπ∑’Ë§—¥‡≈◊Õ°§◊Õµ√ß
µ“¡æ—π∏ÿå ¡’ —¥ à«π¢Õß¥Õ°µ—«‡¡’¬ Ÿß πÈ”Àπ—°∑–≈“¬ Ÿß
πÈ”¡—πµàÕ∑–≈“¬ Ÿß °“√‡æ‘Ë¡¢Õß§«“¡ ŸßπâÕ¬ ¡’Àπ“¡ —Èπ
ßà“¬µàÕ°“√‡°Á∫‡°’Ë¬« ·≈–‰¡à¡’§«“¡º‘¥ª°µ‘„π≈—°…≥–µà“ßÊ
‡™àπ ¡’‡©æ“–¥Õ°‡æ»ºŸâ À√◊Õ¥Õ°°√–‡∑¬∑—ÈßÀ¡¥ º≈æ—≤π“
‚¥¬‰¡à¡’°“√º ¡ ‡ªìπÀ¡—π  ‰§‡¡Õ√“ ‡ªìπ‚√§¬Õ¥‡πà“ ‚§π
‡πà“ µ—¥¬Õ¥‚¥¬«‘∏’°“√∑”≈“¬µâπ·≈â«π”¡“µ—¥·¬°„∫ÕàÕπ
∑’Ë¬—ß‰¡à‚º≈à‡ªìπ™‘Èπ¬“« 5 ´¡ (§«“¡°«â“ßµ“¡¢π“¥¢Õß
„∫∑’Ëª√“°Ø) øÕ°¶à“‡™◊ÈÕ∑’Ëº‘«‚¥¬„™â “√≈–≈“¬§≈Õ√äÕ°´å
20% ‡ªìπ‡«≈“ 20 π“∑’ ≈â“ß¥â«¬πÈ”°≈—Ëπ¶à“‡™◊ÈÕ 3 §√—Èß
µ—¥„Àâ¡’§«“¡¬“« 5x5 ¡¡ ‡≈’È¬ß™‘Èπ à«πæ◊™„πÕ“À“√«ÿâπ
¥—¥·ª≈ß Ÿµ√ Murashige and Skoog (MS, 1962)

2. Õ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß

2.1 Õ“À“√™—°π”·§≈≈— 

‡≈’È¬ß™‘Èπ à«π„∫ÕàÕπ„πÕ“À“√«ÿâπ Ÿµ√ MS À√◊Õ Oil

Palm (Avril et al., 1986) ‡µ‘¡πÈ”µ“≈´Ÿ‚§√  3% °√¥
·Õ §Õ√å∫‘§ 200 ¡°/≈ 2,4-D (2,4-dichlorophenoxy-

acetic acid) À√◊Õ NAA (α-napthaleneacetic acid) À√◊Õ
ªî§≈Õ·√¡ À√◊Õ dicamba §«“¡‡¢â¡¢âπµà“ßÊ „π™à«ß 1-50

¡°/≈
2.2 Õ“À“√‡æ‘Ë¡ª√‘¡“≥·≈–™—°π”‚π¥Ÿ≈“·§≈≈— 

‡ªìπÕ“À“√ Ÿµ√ MS ∑’Ë™—°π”·§≈≈— „π¢âÕ 2.1 ‡µ‘¡
2,4-D À√◊Õ dicamba 0.1 ¡°/≈ (≈¥§«“¡‡¢â¡¢âπ≈ß 10

‡∑à“®“°§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√™—°π”·§≈≈— )

¥—¥·ª≈ß‚¥¬°“√‡µ‘¡ “√∑’Ë ”§—≠∑’Ë àß‡ √‘¡°“√‡®√‘≠¢Õß
·§≈≈— §◊Õ °√¥·Õ §Õ√å∫‘§‡¢â¡¢âπ 200 ¡°/≈ πÕ°®“°π’È
Õ“®‡µ‘¡‡§´’π‰Œ‚¥√‰≈‡ ∑ §«“¡‡¢â¡¢âπ 1,000 ¡°/≈

3.  ¿“æ·«¥≈âÕ¡°“√‡≈’È¬ß

„π™à«ß·√°¢Õß°“√‡æ“–‡≈’È¬ß‡æ◊ËÕ™—°π”·§≈≈— π—Èπ
‡æ“–‡≈’È¬ß™‘Èπ à«π„∫ÕàÕπ„π∑’Ë¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘·µ°µà“ß°—π„π™à«ß
3 ™à«ß§◊Õ

1. ‡≈’È¬ß„πÕ‘π§Ÿ‡∫‡µÕ√å∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 26±0.5ºC

2. ‡≈’È¬ß„πÕ‘π§Ÿ‡∫‡µÕ√å∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 28±0.5ºC

3. ‡≈’È¬ß„πÀâÕß∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„π™à«ß 26±4ºC

∑”°“√¬â“¬‡≈’È¬ß∑ÿ°‡¥◊Õπ®π°«à“®–¡’°“√ √â“ß·§≈≈—  À≈—ß
®“°∑’Ë¡’°“√ √â“ß·§≈≈— ·≈â«µ—¥·¬°·§≈≈—  ¬â“¬‰ª‡æ“–
‡≈’È¬ß¿“¬„µâ°“√„Àâ· ß 1,000 ≈—°´å ‡ªìπ‡«≈“ 14 ™—Ë«‚¡ß„π
1 «—π

«‘∏’°“√»÷°…“

1. º≈¢Õß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√§«∫§ÿ¡°“√‡®√‘≠

‡µ‘∫‚µ ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë„™â‡æ“–‡≈’È¬ßµàÕ°“√™—°π”·§≈≈— 

π”„∫ÕàÕπ∑’Ë¬—ß‰¡à§≈’Ë„Àâ‡ÀÁπ ∑“ß„∫∑’Ë 6-8 ¢Õßª“≈å¡
πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’Õ“¬ÿ 10 ªï ®“° ∂“π’«‘®—¬‡∑æ“
§≥–∑√—æ¬“°√∏√√¡™“µ‘  ¡“øÕ°¶à“‡™◊ÈÕ¥â«¬§≈Õ√äÕ°´å
‡¢â¡¢âπ 20%  «“ß∫π‡§√◊ËÕß‡¢¬à“·∫∫À¡ÿπ«π§«“¡‡√Á«
120 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 20 π“∑’ ®“°π—Èππ”¡“≈â“ß¥â«¬
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πÈ”°≈—Ëππ÷Ëß¶à“‡™◊ÈÕ®”π«π 3 §√—Èß  ·≈â«µ—¥„∫ÕàÕπª“≈å¡
πÈ”¡—π„Àâ¡’¢π“¥ 5x5 ¡¡ ‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS

‡µ‘¡ NAA À√◊Õ dicamba À√◊Õ 2,4-D §«“¡‡¢â¡¢âπµà“ßÊ
§◊Õ 1, 2.5, 5, 10, 20, 30, 40 ·≈– 50 ¡°/≈ √à«¡°—∫°“√
‡µ‘¡°√¥·Õ §Õ√å∫‘°‡¢â¡¢âπ 200 ¡°/≈ πÈ”µ“≈´Ÿ‚§√  3%

ª√—∫§«“¡‡ªìπ°√¥¥à“ß 5.7 „π ¿“æ¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘·µ°µà“ß
°—π 3 √–¥—∫§◊Õ 28±0.5, 26±0.5 ·≈– 26±4ºC  ∫—π∑÷°
°“√ √â“ß·§≈≈— ·≈–√“°µàÕ®”π«π„∫ÕàÕπ∑—ÈßÀ¡¥À≈—ß®“°
‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ

2. º≈¢Õßµ”·Àπàß∑“ß„∫ ·≈– Ÿµ√Õ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß

µàÕ°“√™—°π”·§≈≈— 

π”„∫ÕàÕπ®“°∑“ß„∫∑’Ë 6-8 ·≈– 9-11 (π—∫®“°
¬Õ¥∑’Ë„∫¬—ß‰¡à§≈’Ë) ¢Õßª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’Õ“¬ÿ
10 ªï ®“° ∂“π’«‘®—¬‡∑æ“ §≥–∑√—æ¬“°√∏√√¡™“µ‘ (µâπ∑’Ë
2) ¡“øÕ°¶à“‡™◊ÈÕµ“¡«‘∏’°“√»÷°…“∑’Ë 1 ·≈â«µ—¥„∫ÕàÕπ
ª“≈å¡πÈ”¡—π„Àâ¡’¢π“¥ª√–¡“≥ 5x5 ¡¡ ¡“‡æ“–‡≈’È¬ß∫π
Õ“À“√ Ÿµ√ MS  ‡µ‘¡πÈ”µ“≈´Ÿ‚§√  3%  ·≈– Ÿµ√ Oil

Palm ‡µ‘¡πÈ”µ“≈´Ÿ‚§√  5% √à«¡°—∫°√¥·Õ §Õ√å∫‘§ 200

¡°/≈  ·≈– “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ™π‘¥·≈–§«“¡
‡¢â¡¢âπ‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß∑’Ë 1 πÕ°®“°π’È¬—ß»÷°…“º≈
¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µÕ’° 1 ™π‘¥§◊Õ picloram

π”¡“‡≈’È¬ß„π ¿“æ¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘ 28±0.5ºC ∫—π∑÷°°“√
 √â“ß·§≈≈— ·≈–√“°À≈—ß®“°‡≈’È¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ

3. º≈¢Õß “√·Õπµ‘ÕÕ°´‘·¥π∑å·≈–§«“¡‡¢â¡¢âπ¢Õß

 “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√™—°π”·§≈≈— 

»÷°…“º≈¢Õß°“√‡µ‘¡ “√·Õπµ‘ÕÕ°·¥π∑å 2 ™π‘¥
§◊Õ PVP ·≈–°√¥·Õ §Õ√å∫‘§µàÕ°“√ √â“ß·§≈≈— ¢Õß
ª“≈å¡πÈ”¡—π ‚¥¬π”„∫ÕàÕπ∑’Ë¬—ß‰¡à§≈’Ë∑“ß„∫∑’Ë 6-8 ¢Õß
ª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’ Õ“¬ÿ 20 ªï ®“°«‘∑¬“≈—¬
‡°…µ√°√√¡·≈–‡∑§‚π‚≈¬’µ√—ß π”¡“øÕ°¶à“‡™◊ÈÕµ“¡«‘∏’
¢â“ßµâπ ®“°π—Èπµ—¥„Àâ¡’¢π“¥ª√–¡“≥ 5x5 ¡¡ π”¡“‡≈’È¬ß
∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ 2,4-D À√◊Õ dicamba ‡¢â¡¢âπ 1,

2.5 ·≈– 5 ¡°/≈ √à«¡°—∫°“√‡µ‘¡ PVP ‡¢â¡¢âπ 500 ¡°/≈
À√◊Õ°√¥·Õ §Õ√å∫‘°‡¢â¡¢âπ 200 ¡°/≈ πÈ”µ“≈´Ÿ‚§√  3%

‡æ“–‡≈’È¬ß„π ¿“æ¡◊¥∑’ËÕÿ≥À¿Ÿ¡‘ 28±0.5ºC ∫—π∑÷°®”π«π
°“√ √â“ß·§≈≈— ·≈–√“°À≈—ß‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 4 ‡¥◊Õπ

4. º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß  dicamba  µàÕ°“√™—°π”

‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— 

·§≈≈— ‡√‘Ë¡·√°∑’Ë‰¥â®“°°“√‡≈’È¬ß„∫ÕàÕπ∑’Ë¬—ß‰¡à§≈’Ë
¢Õßµâπ°≈â“ª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ¥’∫πÕ“À“√ Ÿµ√
MS ‡µ‘¡ dicamba ‡¢â¡¢âπ 1, 2.5 ·≈– 5 ¡°/≈ °√¥
·Õ §Õ√å∫‘°‡¢â¡¢âπ 200 ¡°/≈ πÈ”µ“≈´Ÿ‚§√  3% π”¡“
‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡ dicamba §«“¡‡¢â¡¢âπ
µà“ßÊ §◊Õ 0.1, 0.5 ·≈– 1 ¡°/≈ √à«¡°—∫°“√‡µ‘¡À√◊Õ‰¡à
‡µ‘¡‡§´’π‰Œ‚¥√‰≈‡ ∑‡¢â¡¢âπ 1,000 ¡°/≈ ·µà≈–§«“¡
‡¢â¡¢âπ‡µ‘¡°√¥·Õ §Õ√å∫‘§‡¢â¡¢âπ 200 ¡°/≈ ‡æ“–‡≈’È¬ß
∑’ËÕÿ≥À¿Ÿ¡‘ 26±4ºC „Àâ· ß 16 ™—Ë«‚¡ß/«—π §«“¡‡¢â¡· ß
1300 ≈—°´å µ√«® Õ∫°“√‡°‘¥‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— „π
·µà≈–§«“¡‡¢â¡¢âπ¢Õß dicamba À≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ
‡«≈“ 3 ‡¥◊Õπ ®“°π—Èπ¬â“¬°≈ÿà¡¢Õß‚´¡“µ‘§‡ÕÁ¡∫√‘‚Õ‰ª
‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√ MS ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√
‡®√‘≠‡µ‘∫‚µ ‡æ◊ËÕ àß‡ √‘¡°“√ßÕ°µàÕ‰ª

º≈°“√∑¥≈Õß

1. º≈¢Õß™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√§«∫§ÿ¡°“√‡®√‘≠

‡µ‘∫‚µ ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë„™â‡æ“–‡≈’È¬ßµàÕ°“√™—°π”·§≈≈— 

·§≈≈— ‡√‘Ë¡·√°‡√‘Ë¡ √â“ßÀ≈—ß®“°‡æ“–‡≈’È¬ß‡ªìπ‡«≈“
2-3 ‡¥◊Õπ ‚¥¬·§≈≈— ¡’≈—°…≥–‡ªìπª¡ ’‡À≈◊ÕßÕàÕπ‡°‘¥
¢÷Èπ∫√‘‡«≥√Õ¬µ—¥·≈–º‘«¢Õß™‘Èπ à«π (Figure 1)  ‚¥¬
°“√‡æ“–‡≈’È¬ß™‘Èπ à«π„πÕ“À“√ Ÿµ√ MS ‡µ‘¡ dicamba

‡¢â¡¢âπ 1 ¡°/≈ ∑’ËÕÿ≥À¿Ÿ¡‘ 28±0.5ºC „Àâ°“√ √â“ß·§≈≈— 
 Ÿß∑’Ë ÿ¥ 15% √Õß≈ß¡“§◊Õ∑’ËÕÿ≥À¿Ÿ¡‘ 26±0.5ºC ·≈– 26±

4ºC „Àâ°“√ √â“ß·§≈≈—  7.93 ·≈– 5.55% µ“¡≈”¥—∫
„π¢≥–∑’Ë°“√‡µ‘¡ 2,4-D ‡¢â¡¢âπ 1 ¡°/≈ ™—°π”·§≈≈— 
‡©æ“–∑’ËÕÿ≥À¿Ÿ¡‘ 26±0.5ºC ‡∑à“π—Èπ   Õ—µ√“°“√ √â“ß
·§≈≈—  2.78%  ÷́ËßπâÕ¬°«à“°“√‡µ‘¡ dicamba  ( √â“ß
·§≈≈—  7.93%)   NAA ‡ªìπ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ
∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√™—°π”·§≈≈— µË” ÿ¥‡æ’¬ß 1.67%

‡¡◊ËÕ„™â§«“¡‡¢â¡¢âπ 10 ¡°/≈ ∑’ËÕÿ≥À¿Ÿ¡‘ 26±4ºC ‡∑à“π—Èπ
πÕ°®“°π’È æ∫«à“°“√‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ™π‘¥
¥—ß°≈à“« (NAA)  àßº≈„Àâ™‘Èπ à«π √â“ß√“°∑—Èß Õß√–¥—∫
Õÿ≥À¿Ÿ¡‘‚¥¬‡¡◊ËÕ‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 28±0.5ºC ™‘Èπ à«π
 “¡“√∂ √â“ß√“°‰¥â‡°◊Õ∫∑ÿ°§«“¡‡¢â¡¢âπ¬°‡«âπ°“√‡µ‘¡
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NAA ‡¢â¡¢âπ 1 ¡°/≈ ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 26±4ºC ¡’°“√
 √â“ß√“°‡¡◊ËÕ‡µ‘¡ NAA ‡¢â¡¢âπ 5-40 ¡°/≈ (Table 1)

À≈—ß®“°¬â“¬√“°¥—ß°≈à“«‰ª‡æ“–‡≈’È¬ß∫πÕ“À“√ Ÿµ√ MS

‡µ‘¡ dicama À√◊Õ 2,4-D §«“¡‡¢â¡¢âπ 1, 2.5, 5 ·≈– 10

¡°/≈ æ∫«à“‰¡à “¡“√∂™—°π”·§≈≈— ®“°™‘Èπ à«π¥—ß°≈à“«‰¥â

2. º≈¢Õßµ”·Àπàß∑“ß„∫ ·≈– Ÿµ√Õ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß

µàÕ°“√™—°π”·§≈≈— 

°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ∑“ß„∫∑’Ë 6-8 ∫πÕ“À“√ Ÿµ√
MS  “¡“√∂™—°π”·§≈≈— ‰¥â‡¡◊ËÕ‡µ‘¡ dicamba ‡¢â¡¢âπ
1, 2.5 ·≈– 5 ¡°/≈ ‚¥¬ “¡“√∂™—°π”·§≈≈— ‰¥â 6.25,

12.5, ·≈– 11.25% µ“¡≈”¥—∫   à«π 2,4-D ‡¢â¡¢âπ 1

·≈– 2.5 ¡°/≈ ™—°π”·§≈≈— ‰¥â 16.25 ·≈– 2.5% µ“¡
≈”¥—∫   ·≈– NAA ‡¢â¡¢âπ 50 ¡°/≈ ™—°π”·§≈≈— ‰¥â
2.5% „∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—π®“°∑“ß„∫∑’Ë 9-11 ‰¡à “¡“√∂
™—°π”·§≈≈— ‰¥â‡≈¬„π∑ÿ°™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√
§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ë∑¥ Õ∫ æ∫·µà‡æ’¬ß°“√ √â“ß√“°
10.00% ∫πÕ“À“√ Ÿµ√‡¥‘¡‡µ‘¡ NAA ‡¢â¡¢âπ 30 ¡°/≈
‡∑à“π—Èπ ·§≈≈— ¥—ß°≈à“«¡’≈—°…≥–‡ªìπª¡‡¡◊ËÕπ—∫®”π«π
ª¡∑’Ë √â“ß/™‘Èπ à«π æ∫«à“ °“√‡æ“–‡≈’È¬ß„∫ÕàÕπ∫πÕ“À“√
 Ÿµ√ MS  ‡µ‘¡ dicamba ‡¢â¡¢âπ 1, 2.5 ·≈– 5 ¡°/≈
¡’°“√ √â“ßª¡ 9.25, 10.75 ·≈– 5.00 ª¡/™‘Èπ à«π µ“¡
≈”¥—∫    à«π°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ„πÕ“À“√¢â“ßµâπ‡µ‘¡
2,4-D ‡¢â¡¢âπ 1 ·≈– 2.5 ¡°/≈  “¡“√∂ √â“ßª¡‰¥â 5.66

·≈– 7.50 ª¡/™‘Èπ à«π µ“¡≈”¥—∫ ·≈–°“√‡≈’È¬ß„∫ÕàÕπ∫π
Õ“À“√‡µ‘¡ NAA ‡¢â¡¢âπ 10 ¡°/≈ ¡’°“√ √â“ßª¡ 7.00

ª¡/™‘Èπ à«π (‰¡à· ¥ß¢âÕ¡Ÿ≈)  à«π°“√‡æ“–‡≈’È¬ß„∫ÕàÕπ
¢Õßª“≈å¡πÈ”¡—π„πÕ“À“√ Ÿµ√ Oil Palm ‚¥¬„™â∑“ß„∫
≈”¥—∫µà“ßÊ √à«¡°—∫ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ‡™àπ‡¥’¬«
°—∫¢â“ßµâπ‰¡à “¡“√∂™—°π”·§≈≈— ‰¥â‡≈¬ §ß¡’‡æ’¬ß°“√
 √â“ß√“°‡¡◊ËÕ‡≈’È¬ß„∫ÕàÕπ∑“ß„∫∑’Ë 6-8 ∫πÕ“À“√ Ÿµ√
¥—ß°≈à“«‡µ‘¡ NAA ‡¢â¡¢âπ 5 ·≈– 50 ¡°/≈ ´÷ËßÕ—µ√“°“√
 √â“ß√“°‡∑à“°—π 2.5%

3. º≈¢Õß “√·Õπµ‘ÕÕ°´‘·¥π∑å·≈–§«“¡‡¢â¡¢âπ¢Õß

 “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√™—°π”·§≈≈— ®“°

„∫ÕàÕπ

°“√„™â°√¥·Õ §Õ√å∫‘§‡¢â¡¢âπ 200 ¡°/≈ ‡ªìπ “√
·Õπµ‘ÕÕ°´‘·¥π∑å‡µ‘¡≈ß„πÕ“À“√ Ÿµ√ MS ‡µ‘¡ dicamba

‡¢âπ¢âπ 2.5 ¡°/≈   àßº≈„Àâ™‘Èπ à«π √â“ß·§≈≈—  Ÿß ÿ¥
11.20% ®”π«πª¡‡©≈’Ë¬ 7.06 ª¡/™‘Èπ à«π PVP ‡¢â¡¢âπ
500 ¡°/≈ „πÕ“À“√ Ÿµ√¢â“ßµâπ‡µ‘¡ 2,4-D ‡¢â¡¢âπ‡∑à“°—π
™‘Èπ à«π √â“ß·§≈≈— ‡æ’¬ß 0.8%  ®”π«πª¡‡©≈’Ë¬ 1.00

ª¡/™‘Èπ à«π πÕ°®“°π’È¬—ßæ∫«à“°“√‡µ‘¡ “√·Õπµ‘ÕÕ°´‘-
·¥π∑å∑’Ë·µ°µà“ß°—π àßº≈„Àâ™‘Èπ à«πµÕ∫ πÕßµàÕ “√
§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ë·µ°µà“ß°—π ‚¥¬°“√‡µ‘¡°√¥
·Õ §Õ√å∫‘§≈ß„πÕ“À“√ àß‡ √‘¡„Àâ™‘Èπ à«π √â“ß·§≈≈— ‰¥â
‡¡◊ËÕ‡µ‘¡ dicamba À√◊Õ 2,4-D „π¢≥–∑’Ë°“√‡µ‘¡ PVP

Figure 1. Primary callus formation from young leaf cultured on MS medium supplemented

with 1 mg/l dicamba for 3 months in the dark (8X).
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Figure 2. Development of somatic embryos and root formation from excised single shoot.

A:  Haustorial embryos

B:  Fibrous root system

C:  Tap root or leading root system
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≈ß„πÕ“À“√·≈–™ÿ¥§«∫§ÿ¡ ™‘Èπ à«π “¡“√∂ √â“ß·§≈≈— 
‰¥â‡¡◊ËÕ‡µ‘¡ 2,4-D ‡∑à“π—Èπ (Table 2)

4. º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß dicamba µàÕ°“√™—°π”‡ÕÁ¡-

∫√‘‚Õ‡®π‘§·§≈≈— 

dicamba ‡¢â¡¢âπ 0.5 ¡°/≈ ‡µ‘¡‡§´’π‰Œ‚¥√‰≈‡ ∑
‡¢â¡¢âπ 1,000 ¡°/≈  „Àâ°“√ √â“ß‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— 
 Ÿß ÿ¥ 66.67% √Õß≈ß¡“§◊Õ°“√‡æ“–‡≈’È¬ß·§≈≈— ‡√‘Ë¡µâπ
∫πÕ“À“√‡µ‘¡ dicamba ‡¢â¡¢âπ 1.0 ¡°/≈ ‡§´’π‰Œ‚¥√-
‰≈‡ ∑‡¢â¡¢âπ 1,000 ¡°/≈  „Àâ°“√ √â“ß‡ÕÁ¡∫√‘‚Õ‡®π‘§
·§≈≈— ·§≈≈—  56.41%  °“√‡µ‘¡‡§´’π‰Œ‚¥√‰≈‡ ∑≈ß„π
Õ“À“√ àßº≈„Àâ°“√ √â“ß‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ‡æ‘Ë¡¢÷Èπ

(Table 3)

‚´¡“µ‘§‡ÕÁ¡∫√‘‚Õ√–¬– ÿ¥∑â“¬∑’Ëæ√âÕ¡ßÕ° À√◊Õ
√–¬– √â“ß®“« („∫‡≈’È¬ß) (haustorial staged embryo) ∑’Ë
æ—≤π“„π‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ·¬°ÕÕ°¡“‡ªìπÕ‘ √–®“°
·§≈≈—   ¡’ ’‡¢’¬« (Figure 2 A)  ‡¡◊ËÕ¬â“¬°≈ÿà¡‚´¡“µ‘§
‡ÕÁ¡∫√‘‚Õ¥—ß°≈à“«‰ª‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ëª√“»®“° “√
§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ™à«¬ àß‡ √‘¡°“√ßÕ°‰¥â·µà√“°¡’
°“√æ—≤π“πâÕ¬¡“°  Õ¬à“ß‰√°Áµ“¡√“°∑’Ë‰¥â¡’ 2 ·∫∫§◊Õ
√“°ΩÕ¬®”π«π 4-5 √“° ¢π“¥‡∑à“°—π ¡’°”‡π‘¥¡“®“°
≈”µâπ (Figure 2B) √“°Õ’°·∫∫‡ªìπ√“°·°â« §◊Õ¡’√“°·√°
æ—≤π“ÕÕ°¡“°àÕπ ®“°π—Èπ¡’√“°∑’Ë 2 , 3 ·≈– 4 µ“¡¡“
(Figure 2C)

Table 1. Effect of plant growth regulators and culture temperature on primary callus induction

after culture on MS medium supplemented with 3% sucrose and 200 mg/l ascorbic acid

for 3 months (subculture monthly intervals).

Plant growth Concentrations         Callus forming explant (%)           Root forming explant (%)

regulators (mg/l)

26±0.5ºC 26±4ºC 28±0.5ºC 26±0.5ºC 26±4ºC 28±0.5ºC

NAA 1 0 0 0 0 0
2.5 0 0 0 3.40 0 0
5 0 0 0 5.62 3.70 5.55

10 0 1.67 0 6.79 5.00 0
20 0 0 0 2.14 1.85 0
30 0 0 0 6.67 1.67 0
40 0 0 0 15.00 5.55 0
50 0 0 0 5.83 0 0

2,4-D 1 2.78 0 0 0 0 0
2.5 0 0 0 0 0 0
5 0 0 0 0 0 0

10 0 0 0 0 0 0
20 0 0 0 0 0 0
30 0 0 0 0 0 0
40 0 0 0 0 0 0
50 0 0 0 0 0 0

Dicamba 1 7.93 5.55 15.0 0 0 0
2.5 0 0 0 0 0 0
5 0 0 0 0 0 0

10 0 0 0 0 0 0
20 0 0 0 0 0 0
30 0 0 0 0 0 0
40 0 0 0 0 0 0
50 0 0 0 0 0 0
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«‘®“√≥å

 ¡ªÕß (¬—ß‰¡àµ’æ‘¡æå) √“¬ß“πº≈°“√‡æ“–‡≈’È¬ß
„∫ÕàÕπª“≈å¡πÈ”¡—πµâπ‚µ«à“ “¡“√∂™—°π”·§≈≈— ‡√‘Ë¡·√°
‰¥â„π Ÿµ√Õ“À“√‡µ‘¡ 2,4-D  ·µà·§≈≈— ‰¡à “¡“√∂∑’Ë®–
æ—≤π“‡ªìπ‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ‰¥â ‡π◊ËÕß®“°µâπ∑’Ë»÷°…“

‰¡à ¡∫Ÿ√≥å  „π°“√»÷°…“π’È„™âµâπª°µ‘∑’Ë„Àâº≈º≈‘µ Ÿß ·≈–¡’
°“√∫—π∑÷°ª√–«—µ‘æ—π∏ÿå æ∫«à“ 2,4-D °Á “¡“√∂™—°π”
·§≈≈— ‰¥â ·µà dicamba ‡ªìπÕÕ°´‘πµ—«„À¡à∑’Ë¡’»—°¬¿“æ
 Ÿß°«à“  àß‡ √‘¡°“√ √â“ß·§≈≈— ‰¥â Ÿß∂÷ß 15% (Table 1)

ªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®„π°“√™—°π”·§≈≈— 
ª“≈å¡πÈ”¡—ππ—Èπ ‰¥â·°à Õÿ≥À¿Ÿ¡‘∑’Ë„™â‡æ“–‡≈’È¬ß ™π‘¥·≈–

Table 2. Effect of antioxidants and plant growth regulators on callus formation from

young leaf culture after 4 months of culture on MS medium (subculture monthly

intervals).

Antioxidant Plant growth Concentration No. of %Callus No. of nodule

regulators (mg/l) Culture formation per callus

No dicamba 1 125 0 0
(Control) 2.5 125 0 0

5 125 0 0
2,4-D 1 125 3.2 4.75

2.5 125 0 0
5 125 2.4 5.33

Ascorbic acid dicamba 1 125 0 0
2.5 125 11.2 7.06
5 125 0 0

2,4-D 1 125 2.4 2.67
2.5 125 0 0
5 125 0 0

PVP dicamba 1 125 0 0
2.5 125 0 0
5 125 0 0

2,4-D 1 125 0 0
2.5 125 0.8 1.00
5 125 0 0

Table 3. Effect of dicamba and casein hydrolysate on embryogenic callus

formation after culture primary callus on MS medium for 3 months.

Conc. of dicamba No. of callus culture Embryogenic callus formation

(mg/l) (piece) (%)

0.1 41 39.02
0.5 33 51.51
1.0 21 28.57

0.1+CH 36 22.22
0.5+CH 27 66.67
1.0+CH 39 56.41

CH: Casein hydrolysate 1,000 mg/l



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 5 °.¬.-µ.§. 2547
°“√™—°π”‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ·≈–æ◊™µâπ„À¡à

 ¡ªÕß  ‡µ™–‚µ ·≈–§≥–625

§«“¡‡¢â¡¢âπ¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ  ·≈– Ÿµ√
Õ“À“√∑’Ë„™â‡æ“–‡≈’È¬ß ‡ªìπµâπ Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡µàÕ°“√
™—°π”·§≈≈— ®“°„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—πµâπ‚µ∑’Ë„Àâº≈º≈‘µ
¥’§◊Õ 28±0.5ºC √–¥—∫Õÿ≥À¿Ÿ¡‘¥—ß°≈à“« àßº≈„Àâ™‘Èπ à«π¡’
°“√ √â“ß·§≈≈— ‰¥â Ÿß°«à“°“√‡æ“–‡≈’È¬ß∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘
26±4ºC (¡’°“√ª√«π·ª√¢ÕßÕÿ≥À¿Ÿ¡‘„π™à«ß∑’Ë°«â“ß)

Avril ·≈–§≥– (1986) √“¬ß“π«à“ Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡
„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕª“≈å¡πÈ”¡—πÕ¬Ÿà√–À«à“ß 25-27

(26±1)ºC  Õ¬à“ß‰√°Áµ“¡ Õ“ ≈—π ·≈– ¡ªÕß (2545) ‰¥â
»÷°…“‡æ“–‡≈’È¬ß„∫ÕàÕπ¢Õßµâπ°≈â“ª“≈å¡πÈ”¡—πÕ“¬ÿ 1 ªï
æ∫«à“Õÿ≥À¿Ÿ¡‘ 28+0.5ºC ¡’§«“¡‡À¡“–∑’Ë ÿ¥„π°“√ √â“ß
·§≈≈— „π¢≥–∑’Ë Kanchanapoom ·≈– Domyoas (1999)

‡æ“–‡≈’È¬ß‡ÕÁ¡∫√‘‚Õ¢Õßª“≈å¡πÈ”¡—π∑’ËÕÿ≥À¿Ÿ¡‘ 27ºC

§«“¡‡¢â¡¢âπ¢Õß dicamba ∑’Ë‡À¡“– ¡´÷Ëß àßº≈µàÕ§«“¡
 ”‡√Á®„π°“√™—°π”·§≈≈— ®“°„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—πÕ¬Ÿà
√–À«à“ß 1-5 ¡°/≈ §«“¡‡¢â¡¢âπ Ÿß°«à“ 5 ¡°/≈ ‰¡à “¡“√∂
™—°π”·§≈≈— ‰¥â‡≈¬   Õ¬à“ß‰√°Áµ“¡ Karun ·≈– Sajini

(1996)  „™â 2,4-D ‡¢â¡¢âπ Ÿß∂÷ß 25 ¡°/≈  ‡æ“–‡≈’È¬ß
„∫ÕàÕπ¢Õßª“≈å¡πÈ”¡—π∫πÕ“À“√ Ÿµ√¢â“ßµâπæ∫«à“™‘Èπ à«π
¥—ß°≈à“« “¡“√∂ √â“ß·§≈≈— ‰¥â 10% ´÷Ëß„°≈â‡§’¬ß°—∫°“√
»÷°…“„π§√—Èßπ’È ·¡â«à“®–¡’√“¬ß“π§«“¡ ”‡√Á®®“°°“√‡æ“–
‡≈’È¬ßª≈“¬¬Õ¥¢Õß pejibaye palm ‚¥¬„™âªî§≈Õ·√¡
(Roberto et al., 1987) °Áµ“¡  ·µà„π°“√∑¥≈Õß§√—Èßπ’È
æ∫«à“ªî§≈Õ·√¡∑”„Àâ™‘Èπ à«π„∫ÕàÕπæÕßµ—«À≈—ß‡æ“–‡≈’È¬ß
·≈–‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈‡™àπ‡¥’¬«°—π°—∫‡¡◊ËÕ‡æ“–‡≈’È¬ß‚¥¬
„™â “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µÕ◊ËπÊ ·µà‰¡à “¡“√∂ √â“ß
·§≈≈— À√◊Õ√“°‡≈¬  °“√µÕ∫ πÕßµàÕ§«“¡‡¢â¡¢âπ¢Õß
 “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ë·µ°µà“ß°—π¥—ß°≈à“«¢â“ßµâπ
Õ“®‡π◊ËÕß¡“®“°º≈¢Õß ¿“æ·«¥≈âÕ¡∑’Ë‡æ“–ª≈Ÿ°·≈–·À≈àß
¢Õßæ—π∏ÿ°√√¡ µ≈Õ¥®π√–¬–æ—≤π“°“√∑“ß √’√«‘∑¬“
¢Õßµâπª“≈å¡πÈ”¡—π∑’Ë„™â‡æ“–‡≈’È¬ß·µ°µà“ß°—π  °“√„™â
NAA ‡æ◊ËÕ™—°π”·§≈≈— ®“°™‘Èπ à«π¥—ß°≈à“«æ∫«à“¡’
ª√– ‘∑∏‘¿“æ„π°“√™—°π”·§≈≈— µË”¡“°  °“√‡æ“–‡≈’È¬ß
„∫ÕàÕπ∫πÕ“À“√‡µ‘¡ NAA  àß‡ √‘¡°“√ √â“ß§≈Õ‚√øî≈≈å
„π™‘Èπ à«π„∫∑”„Àâ„∫¡’ ’‡¢’¬«ÕàÕπ·≈– àß‡ √‘¡°“√ √â“ß
√“°∫√‘‡«≥√Õ¬µ—¥

µ”·Àπàß¢Õß∑“ß„∫ÕàÕπ∑’Ë‡À¡“– ¡‡ªìπªí®®—¬∑’Ë
 ”§—≠„π°“√™—°π”·§≈≈— ∑“ß„∫∑’ËÕàÕπ‡°‘π‰ª (1-5)  àß

º≈„Àâ™‘Èπ à«π‡°‘¥§«“¡‡ ’¬À“¬®“°°“√øÕ°¶à“‡™◊ÈÕ ‡¡◊ËÕ
π”™‘Èπ à«π¥—ß°≈à“«‰ª‡æ“–‡≈’È¬ß¡’°“√æÕßµ—« Ÿß¡“°·µà¬—ß
§ß¡’ ’¢“«∂÷ß ’‡À≈◊Õß§√’¡‚¥¬‰¡à‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈·≈–
‰¡à “¡“√∂ √â“ß·§≈≈— ‰¥â  „π¢≥–∑’Ë°“√„™â∑“ß„∫∑’Ë·°à
‡°‘π‰ª (∑“ß∑’Ë 9 ¢÷Èπ‰ª) µÕ∫ πÕßµàÕÕ“À“√ (æÕßµ—«)

À≈—ß®“°‡æ“–‡≈’È¬ßπâÕ¬¡“° Õ’°∑—Èß¬—ß √â“ß “√ª√–°Õ∫
øïπÕ≈ Ÿß∑”„Àâ™‘Èπ à«π¡’ ’πÈ”µ“≈·≈–µ“¬‡æ‘Ë¡¢÷Èπ·≈–‰¡à
 “¡“√∂ √â“ß·§≈≈— ‰¥â‡™àπ‡¥’¬«°—π  ™‘Èπ à«π∑’Ë‡À¡“– ¡
„π°“√™—°π”·§≈≈— ®“°„∫ÕàÕπª“≈å¡πÈ”¡—π§◊Õ™‘Èπ à«π®“°
∑“ß„∫∑’Ë 6-8  àßº≈µàÕ§«“¡ ”‡√Á®„π°“√™—°π”·§≈≈— 
 Ÿß ÿ¥  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√ √â“ß·§≈≈— 
„πÕ“À“√ Ÿµ√ MS ·≈– Oil Palm æ∫«à“Õ“À“√ Ÿµ√ MS

™—°π”·§≈≈— ‰¥â  „π¢≥–∑’Ë°“√‡æ“–‡≈’È¬ß„πÕ“À“√ Ÿµ√
Oil Palm ‰¡à “¡“√∂ √â“ß·§≈≈— ‰¥â‡≈¬  ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“°§«“¡‡¢â¡¢âπ¢ÕßπÈ”µ“≈´Ÿ‚§√ ´÷Ëß„π°“√»÷°…“π’È„™â
‡æ’¬ß 3%  à«π°“√∑¥≈Õß¢Õß Avril ·≈–§≥– (1986)

„™â Ÿß∂÷ß 5% °“√‡µ‘¡πÈ”µ“≈§«“¡‡¢â¡¢âπ Ÿß„π°“√»÷°…“π’È
∑”„Àâ™‘Èπ à«πº≈‘µ “√ª√–°Õ∫øïπÕ≈‡æ‘Ë¡¢÷Èπ ÷́Ëß¬—∫¬—Èß°“√
 √â“ß·§≈≈— ¢Õß™‘Èπ à«π‰¥â (‰¡à· ¥ß¢âÕ¡Ÿ≈) πÕ°®“°π’È¬—ß
æ∫«à“Õ“À“√ Ÿµ√ Oil Palm ¡’°“√‡µ‘¡∏“µÿÕ“À“√√Õß∫“ß
µ—«‚¥¬‡©æ“– Co, Cu ·≈– Na

2
EDTA ∑’Ë Ÿß°«à“Õ“À“√

 Ÿµ√ MS °“√‡µ‘¡∏“µÿÕ“À“√¥—ß°≈à“«∑’Ë Ÿß‡°‘π§«“¡®”‡ªìπ
Õ“® àßº≈„Àâ¬—∫¬—Èß°“√ √â“ß·§≈≈— ‰¥â  Õ¬à“ß‰√°Áµ“¡ ¡’
√“¬ß“π°“√„™â Ÿµ√Õ“À“√ MS Õ¬à“ß·æ√àÀ≈“¬„πæ◊™
µ√–°Ÿ≈ª“≈å¡ ‡™àπ Õ‘π∑º“≈—¡ (Veramendi and Navarro,

1996; Hervan et al., 1991; Wongkaew et al., 1991)

pejibaye palm (Roberto et  al., 1987)   Christmas

palm (Srinivasan et al., 1985) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
 “¡“√∂„π°“√ √â“ß·§≈≈— √–À«à“ß∑“ß„∫„π°“√»÷°…“π’È
æ∫«à“ 2,4-D 1 ¡°/≈ „Àâ°“√ √â“ß·§≈≈—  Ÿß°«à“ dicamba

∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ‡¥’¬«°—π ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡π◊ËÕß¡“®“°
 “¬µâπ (clone) ∑’Ë„™âµà“ß°—π‚¥¬‡©æ“–Õ“¬ÿ ¥—ßπ—Èπ√–¬–
æ—≤π“°“√∑“ß √’√«‘∑¬“·µ°µà“ß°—π àßº≈„ÀâµÕ∫ πÕßµàÕ
ÕÕ°´‘π∑’Ëµà“ß°—π  ·µà‚¥¬√«¡ (∑ÿ°§«“¡‡¢â¡¢âπ∑’Ë √â“ß)

dicamba ¬—ß§ß„Àâ°“√ √â“ß·§≈≈—  Ÿß°«à“ ·¡â«à“ 2,4-D

™—°π”·§≈≈— ‰¥â Ÿß°«à“·µà·§≈≈— ∑’Ë‰¥â‰¡à¡’°“√æ—≤π“‰ª
‡ªìπ‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ‰¥â

™π‘¥¢Õß “√·Õπµ‘ÕÕ° ‘́·¥π∑å∑’Ëµà“ß°—π àßº≈µàÕ
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§«“¡ ”‡√Á®„π°“√™—°π”·§≈≈— ∑’Ëµà“ß°—π ‚¥¬æ∫«à“°“√
‡µ‘¡°√¥·Õ §Õ√å∫‘§≈ß„πÕ“À“√ àß‡ √‘¡„Àâ™‘Èπ à«π “¡“√∂
 √â“ß·§≈≈— ‰¥â„πÕ“À“√‡µ‘¡ dicamba À√◊Õ 2,4-D ∑”πÕß
‡¥’¬«°—∫°“√‡æ“–‡≈’È¬ßÕ‘π∑º“≈—¡ (Jameel and Abdul-

laziz, 2001)  ª“≈å¡πÈ”¡—π (Õ“ ≈—π ·≈– ¡ªÕß, 2545)

 à«π°“√‡µ‘¡ PVP „π°“√∑¥≈Õß§√—Èßπ’Èª√– ∫§«“¡ ”‡√Á®
„π°“√™—°π”·§≈≈— πâÕ¬°«à“°“√‡µ‘¡°√¥·Õ §Õ√å∫‘§‚¥¬
 “¡“√∂™—°π”·§≈≈— ‰¥â‡æ’¬ß 0.8% ‡∑à“π—Èπ ·≈–¬—ßπâÕ¬
°«à“™ÿ¥§«∫§ÿ¡  ·¡â«à“¡’√“¬ß“π«à“ PVP „Àâº≈ ”‡√Á® Ÿß
µàÕ°“√ªÑÕß°—π°“√‡°‘¥ ’πÈ”µ“≈„π°“√‡æ“–‡≈’È¬ß¡—ß§ÿ¥
( ¡ªÕß, 2541; ≈—¥¥“«—≈¬å, 2544) ·µà„π°“√»÷°…“π’È‰¡à‰¥â
º≈¥’  πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√„™âºß∂à“π‡æ◊ËÕ≈¥ªí≠À“
¥—ß°≈à“«„π°“√‡æ“–‡≈’È¬ß Bottle palm (Sarasan et al.,

2002) Õ‘π∑º“≈—¡ (Veramendi and Navarro, 1996b)

·µà‰¡à¡’√“¬ß“π°“√„™â„π°“√»÷°…“π’È‡æ√“–∑’Ëºà“π¡“ºß∂à“π
¬—∫¬—Èß°“√‡æ‘Ë¡ª√‘¡“≥¢Õß‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈—  ·≈–
‚´¡“µ‘§‡ÕÁ¡∫√‘‚Õ„π·§≈≈— ¥â«¬ ( ¡ªÕß, ¬—ß‰¡àµ’æ‘¡æå)

Õ“ ≈—π ·≈– ¡ªÕß (2545) ª√—∫ª√ÿß°√–∫«π°“√
™—°π”‚´¡“µ‘°‡ÕÁ¡∫√‘‚Õ„πª“≈å¡πÈ”¡—π‚¥¬„™â dicamba

‡¢â¡¢âπ 1-4 ¡°/≈ „π°“√™—°π”·§§≈≈—  À≈—ß®“°π—Èπ¬â“¬
·§≈≈— ≈ß‰ª‡≈’È¬ß„πÕ“À“√ Ÿµ√‡¥‘¡∑’Ë≈¥§«“¡‡¢â¡¢âπ¢Õß
dicamba ≈ß‡À≈◊Õ 0.1-0.5 ¡°/≈  “¡“√∂√àπ√–¬–‡«≈“„π
°“√™—°π”‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ®“°«‘∏’¢â“ßµâπ≈ßª√–¡“≥
6-9 ‡¥◊Õπ  ”À√—∫°“√™—°π”‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— „πª“≈å¡
µâπ‚µ∑’Ë„Àâº≈≈‘µ¥’„π°“√»÷°…“π’È  “¡“√∂∑”‰¥â‚¥¬¬â“¬
·§≈≈— ‡√‘Ë¡·√°‰ª‡≈’È¬ß∫πÕ“À“√‡µ‘¡ dicamba ‡¢â¡¢âπ
0.1-1 ¡°/≈  ‡µ‘¡À√◊Õ‰¡à‡µ‘¡‡§´’π‰Œ‚¥√‰≈‡ ∑‡¢â¡¢âπ
1,000 ¡°/≈ ·µà°“√‡µ‘¡‡§ ’́π‰Œ‚¥√‰≈‡ ∑ àß‡ √‘¡°“√‡°‘¥
‡ÕÁ¡∫√‘‚Õ‡®π‘§·§≈≈— ‰¥â¥’°«à“ ‡π◊ËÕß¡“®“°‡§´’π‰Œ‚¥√-
‰≈‡ ∑‡ªìπ°√¥Õ–¡‘‚π‡™‘ß´âÕπ∑’Ë‡µ‘¡≈ß‰ª„πÕ“À“√‡æ◊ËÕ
 àß‡ √‘¡°“√æ—≤π“‡ªìπæ◊™µâπ„À¡à (π‘®«√√≥, 2545)  °“√
„™â “√¥—ß°≈à“«§«“¡‡¢â¡¢âπ 500-1,000 ¡°/≈ ™à«¬ àß‡ √‘¡
°“√æ—≤π“¬Õ¥®”π«π¡“°®“°°“√‡æ“–‡≈’È¬ß„∫ –‡¥“™â“ß
( ¡ªÕß ·≈–Õ√Õÿ¡“, 2542)

‚´¡“µ‘§‡ÕÁ¡∫√‘‚Õ„π√–¬– √â“ß®“« ∑’Ë‰¥â®“°°“√
‡æ“–‡≈’È¬ß„∫ÕàÕπ¢Õßµâπ°≈â“ ·≈–µâπ‚µ∑’Ë„Àâº≈º≈‘µ·≈â«
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