
ªí®®—¬∑’Ë¡’º≈µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡æ‘Ë¡®”π«π¬Õ¥¢Õß

À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (Nepenthes mirabilis (Lour.) Druce)

„πÀ≈Õ¥·°â«

‡¢¡‘°“ ‚¢¡æ—µ√
1
  «—™√‘π∑√å  ‚µ¢“«

1
  ·≈– Õ“√—°…å  ®—π∑»‘≈ªá

 2

Abstract
Khompat, K., Tokhao, W., and Jantasilp, A.
Factors affecting in vitro seed germination and shoot multiplication of
a pitcher plant (Nepenthes mirabilis (Lour.) Druce)
Songklanakarin J. Sci. Technol., 2007, 29(2) : 253-260

Mature seeds of a pitcher plant (Nepenthes mirabilis (Lour.) Druce) were cultured in liquid and solid
MS medium (Murashige and Skoog, 1962) supplemented with BA (6-benzyladenine) at 1, 3 or 5 mg/l or with
coconut water (20% v/v). The cultures were incubated under light and dark conditions. Seeds germinated
only under light incubation and BA supplemented to both types of media, and solid medium with 3 mg/l BA
resulted the highest seed germination (26%) with good development of seedlings. On the contrary, the
addition of coconut water to the basal medium produced poor seed germination and seedling growth. More-
over, all cultures in liquid medium terminated their growth after 6 weeks of culture. Young seedlings were
subsequently transferred to fresh media of the same treatments after 15 weeks of seed culture. Multiple
shoots were proliferated in all levels of BA after 6 weeks of transferring and more shoots were produced as
BA level was increased. However, at high BA level of 5 mg/l, rosetting of shoots occurred while lowering BA
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level to 3 mg/l, fewer shoots were produced but they were vigorous, larger shoots with complete leaves. Root
development finally occurred in all BA treatments except the addition of coconut water.

To evaluate the potential of shoot multiplication in different strengths of MS macromutrient, two
types of explants, viz. shoot explants and stem explants (both approx. 1.5 cm long) from in vitro seedlings,
were cultured on full-strength MS macronutrient medium, 1/2 MS, 1/4 MS and 1/8 MS medium. Following
16 weeks of culture, shoot production (number/ explant) increased in both explant types as the macro-
nutrient strength decreased. However, when lowering to 1/8 MS, the fewest shoots were produced and ex-
hibited nutrient deficiency of leaf chlorosis. The optimum strength of MS macronutrient for the maximum
production of normal shoots with complete leaves was 1/2 MS medium while 1/4 MS medium produced the
highest shoot number from stem explants but shoots were small with abnormal narrow leaf blade. In vitro
pitcher development occurred spontaneously in all levels of MS macronutrient .

Key words : Nepenthes mirabilis (Lour.) Druce, seed germination, shoot multiplication,
in vitro
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‡æ“–‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (Nepenthes mirabilis (Lour.) Druce) „πÕ“À“√‡À≈«·≈–Õ“À“√·¢Áß Ÿµ√

MS (Murashige and Skoog, 1962) ∑’Ë‡µ‘¡ BA (6- benzyladenine)  §«“¡‡¢â¡¢âπ 1,3 ·≈– 5 ¡°./≈‘µ√ À√◊Õ‡µ‘¡πÈ”

¡–æ√â“« (20%) ∑—Èß„π ¿“æ∑’Ë„Àâ· ß·≈–„π∑’Ë¡◊¥ æ∫«à“‡¡≈Á¥ßÕ°‰¥â‡¡◊ËÕ„Àâ· ß·≈–‡µ‘¡ BA ∑—Èß„πÕ“À“√‡À≈«·≈–

Õ“À“√·¢Áß ·µàµâπÕàÕπ„πÕ“À“√‡À≈«À¬ÿ¥°“√‡®√‘≠‡µ‘∫‚µ 6  —ª¥“ÀåÀ≈—ß®“°‡æ“–‡¡≈Á¥ πÕ°®“°π—Èπ¬—ßæ∫«à“

Õ“À“√·¢Áß∑’Ë‡µ‘¡ BA ‡¢â¡¢âπ 3 ¡°./≈‘µ√ ¡’‡¡≈Á¥ßÕ°¡“°∑’Ë ÿ¥ (26%)  à«πÕ“À“√∑’Ë‡µ‘¡πÈ”¡–æ√â“«‡¡≈Á¥ßÕ°πâÕ¬∑’Ë ÿ¥

(2%)  ·≈–µâπÕàÕπ¡’°“√‡®√‘≠‡µ‘∫‚µ‰¡à¥’ ‡π◊ËÕß®“°°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ™â“¡“° ®÷ß¬â“¬µâπÕàÕπ≈ßÕ“À“√

„À¡à Ÿµ√‡¥‘¡„π —ª¥“Àå∑’Ë 15 À≈—ß®“°¬â“¬‡≈’È¬ß 6  —ª¥“Àå µâπ∑’Ë‡≈’È¬ß∫πÕ“À“√‡µ‘¡ B
 
A ∑ÿ°√–¥—∫¡’°“√‡®√‘≠‡µ‘∫‚µ

·≈–¡’°“√·µ°¬Õ¥¡“°¢÷Èπµ“¡ª√‘¡“≥ BA ∑’Ë‡æ‘Ë¡¢÷Èπ ·¡â«à“ BA 5 ¡°./≈‘µ√„Àâ¬Õ¥®”π«π¡“°∑’Ë ÿ¥ ·µà‡ªìπ¬Õ¥

¢π“¥‡≈Á°„∫°√–®ÿ°·∫∫°ÿÀ≈“∫´âÕπ (rosette)  à«π∑’Ë BA 3 ¡°./≈‘µ√ „Àâ¬Õ¥∑’Ë ¡∫Ÿ√≥å¡’„∫„À≠à°«à“ ∂÷ß·¡â«à“®–¡’

®”π«π¬Õ¥πâÕ¬°«à“‡≈Á°πâÕ¬ ∑ÿ°™ÿ¥°“√∑¥≈Õß¡’°“√‡®√‘≠¢Õß√“° ¬°‡«âπ„πÕ“À“√∑’Ë‡µ‘¡πÈ”¡–æ√â“«

°“√»÷°…“º≈¢Õß°“√≈¥√–¥—∫∏“µÿÕ“À“√À≈—° Ÿµ√  MS  µàÕ°“√‡æ‘Ë¡®”π«π¬Õ¥  ‚¥¬‡æ“–‡≈’È¬ß™‘Èπ à«πæ◊™

(explant) 2 ·∫∫§◊Õ ™‘Èπ à«π¬Õ¥ ·≈–™‘Èπ à«π≈”µâπ (∑—Èß 2 ·∫∫¬“« ~ 1.5 ´¡.) ∫πÕ“À“√·¢Áß Ÿµ√ MS ª°µ‘

·≈– 1/2 MS, 1/4 MS ·≈– 1/8 MS  À≈—ß®“°‡æ“–‡≈’È¬ß 16  —ª¥“Àå  æ∫«à“°“√≈¥√–¥—∫∏“µÿÕ“À“√À≈—°≈ß∑”„Àâ¡’

°“√‡æ‘Ë¡®”π«π¬Õ¥®“°™‘Èπ à«πæ◊™∑—Èß  2  ·∫∫  ¬°‡«âπ  1/8  MS  ∑’ËπÕ°®“°„Àâ¬Õ¥®”π«ππâÕ¬∑’Ë ÿ¥·≈â«¬—ß

· ¥ßÕ“°“√¢“¥∏“µÿÕ“À“√ ‚¥¬„∫· ¥ß¿“«–æ√àÕß§≈Õ‚√øî≈≈å (chlorosis) °“√≈¥√–¥—∫∏“µÿÕ“À“√À≈—°„πÕ“À“√

‡æ“–‡≈’È¬ß‡ªìπ 1/2 MS ‡ªìπ√–¥—∫∑’Ë‡À¡“– ¡∑’Ë„Àâ¬Õ¥®”π«π¡“° ¬Õ¥¡’¢π“¥„À≠à·≈–¡’„∫∑’Ë ¡∫Ÿ√≥å  à«π™‘Èπ à«π

≈”µâπ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√ 1/4 MS  ·¡â®–‡°‘¥¬Õ¥®”π«π¡“°∑’Ë ÿ¥  ·µà‡ªìπ¬Õ¥¢π“¥‡≈Á°  ·ºàπ„∫·§∫º‘¥ª°µ‘

 ”À√—∫°“√ √â“ß°√–‡ª“–¥—°·¡≈ß„π¢«¥‡æ“–‡≈’È¬ß‡°‘¥‰¥â‡Õß„π∑ÿ°√–¥—∫∏“µÿÕ“À“√À≈—°
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‡¢¡‘°“  ‚¢¡æ—µ√ ·≈–§≥–255

À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (Nepenthes spp.) ‡ªìπæ◊™∑’Ë
Õ¬Ÿà „π°≈ÿà¡æ◊™°‘π —µ«å (carnivorous plants) ‚¥¬ª≈“¬„∫
‡®√‘≠‡ªìπ°√–‡ª“–¥—°®—∫·¡≈ß (pitcher)  „πª√–‡∑»‰∑¬¡’
√“¬ß“π°“√æ∫æ◊™™π‘¥π’ÈÕ¬Ÿà 5 ™π‘¥ (ªÉ“‰¡â, 2544) §◊Õ N.
ampullaria Jack, N. mirabilis (Lour.) Druce, N.
gracilis Korth., N. smilesii Hemsl. ·≈– N. thorelii
Lecomte   Õß™π‘¥·√°æ∫∑“ß¿“§„µâ¢Õß‰∑¬ ‡ªìπ™π‘¥
∑’Ë¢÷Èπ„π∑’Ë¡’√–¥—∫§«“¡ Ÿß‰¡à‡°‘π 1000 ‡¡µ√‡Àπ◊Õ√–¥—∫πÈ”
∑–‡≈ À√◊Õ lowland species (Clarke, 1997)  ∂‘Ëπ∑’ËÕ¬Ÿà
Õ“»—¬¡—°®–‡ªìπ∑’Ë‡ªî¥ ™◊Èπ·©– ¥‘π¡’∏“µÿÕ“À“√µË” ‚¥¬‡©æ“–
‰π‚µ√‡®π·≈–øÕ øÕ√—   ‡™àπ  ªÉ“æ√ÿ  ªÉ“∫÷ß (swamp
forest) À√◊ÕªÉ“™“¬À“¥ (heath forest) ‡ªìπµâπ  ªí®®ÿ∫—π
·¡â«à“À¡âÕ¢â“«À¡âÕ·°ß≈‘ß™π‘¥ N. mirabilis (Lour.)
Druce ®–¬—ß‰¡à®—¥‡ªìπæ◊™Õπÿ√—°…å (Clarke, 1997) ·µà°Á¡’
®”π«π≈¥≈ß¡“° ‡π◊ËÕß®“°∂‘Ëπ∑’ËÕ¬ŸàÕ“»—¬∂Ÿ°∑”≈“¬ ‡æ◊ËÕπ”
¡“æ—≤π“‡ªìπ∑’ËÕ¬ŸàÕ“»—¬·≈–∑”°“√‡°…µ√ πÕ°®“°π—Èπ¬—ß¡’
Õ’° “‡Àµÿ∑’Ë∑”„Àâ≈¥®”π«π≈ß ‡π◊ËÕß®“°À¡âÕ¢â“«À¡âÕ·°ß≈‘ß
‡ªìπæ◊™∑’Ë¡’¥Õ°·¬°‡æ»Õ¬Ÿàµà“ßµâπ (dioecious plant)
¥—ßπ—Èπ°“√º ¡æ—π∏ÿå®”‡ªìπµâÕß¡’µâπµ—«ºŸâ·≈–µâπµ—«‡¡’¬Õ¬Ÿà„π
∫√‘‡«≥„°≈â°—π·≈–µâÕß¡’æ“À–∂à“¬≈–ÕÕß‡√≥Ÿ (Kato, 1993)
‡¡◊ËÕ¡’°“√º ¡µ‘¥®–‡°‘¥Ωí°®”π«π¡“°·≈–¿“¬„πΩí°¡’‡¡≈Á¥
®”π«π¡“°‡™àπ°—π ·µà‡¡≈Á¥ à«π„À≠à¡—°®–‡ªìπÀ¡—π ¥—ß¡’
√“¬ß“π«à“ N. lowii ¡’‡¡≈Á¥‡æ’¬ß 4.5% ‡∑à“π—Èπ∑’Ë¡’‡ÕÁ¡∫√‘‚Õ
(Kaul, 1982) πÕ°®“°π—Èπ„π‡¡≈Á¥¬—ß¡’‡Õπ‚¥ ‡ªî√å¡πâÕ¬
¡“° ®÷ß∑”„Àâ‡¡≈Á¥¡’‚Õ°“ ßÕ°πâÕ¬ ·≈–¡’®”π«ππâÕ¬∑’ËÕ¬Ÿà
√Õ¥®π‡ªìπµâπ‚µ„Àâ¥Õ°·≈–º≈ (Clarke, 1997) πÕ°®“°
 “‡Àµÿ‡À≈à“π’È¬—ß¡’°“√‡°Á∫À¡âÕ¢â“«À¡âÕ·°ß≈‘ß∫“ß™π‘¥∑’Ë
‡À¡“–‡ªìπ‰¡âª√–¥—∫ÕÕ°®“°ªÉ“‡ªìπ®”π«π¡“° ∑”„Àâ∫“ß
™π‘¥≈¥®”π«π≈ßÕ¬à“ß¡“°®π‡ªìπæ◊™Õπÿ√—°…å∑’ËÀâ“¡ àß¢“¬
√–À«à“ßª√–‡∑» ‡™àπ N. khasiana Hook.f. ·≈– N. rajah
Hook.f. ‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡æ◊™‡À≈à“π’È∂â“π”¡“¢¬“¬æ—π∏ÿå
°Á “¡“√∂ àßÕÕ°‰¥â ·µàµâÕß¢ÕÕπÿ≠“µ°àÕπ (Clarke, 1997)

°“√¢¬“¬æ—π∏ÿå „π ¿“æª≈Õ¥‡™◊ÈÕ “¡“√∂‡æ‘Ë¡®”π«π
æ◊™‰¥â„π‡«≈“Õ—π —Èπ  ‚¥¬‡©æ“–æ◊™∑’Ë „°≈â Ÿ≠æ—π∏ÿå  (en-
dangered)  µ—«Õ¬à“ß‡™àπ  À¡âÕ¢â“«À¡âÕ·°ß≈‘ß™π‘¥  N.
khasiana Hook. f. ´÷Ëß‡ªìπæ◊™∂‘Ëπ‡¥’¬« (endemic) „π
¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢ÕßÕ‘π‡¥’¬   ªí®®ÿ∫—π‡À≈◊ÕÕ¬Ÿà„π
∏√√¡™“µ‘πâÕ¬¡“° ®÷ß¡’§«“¡æ¬“¬“¡‡æ‘Ë¡®”π«π‚¥¬π”‡¡≈Á¥

¡“‡æ“–„π ¿“æª≈Õ¥‡™◊ÈÕ ·≈â«π” à«π„∫ ≈”µâπ ª≈“¬¬Õ¥
·≈–√“°¢Õßµâπ°≈â“¡“‡æ“–‡≈’È¬ß„πÕ“À“√ —ß‡§√“–Àå æ∫«à“¡’
‡©æ“– à«π≈”µâπ∑’Ë‡°‘¥¬Õ¥ 10-12 ¬Õ¥„πÕ“À“√ Ÿµ√ MS
(Murashige and Skoog, 1962) ‡µ‘¡ IAA 0.1 ¡°./≈‘µ√
·≈– BA 2 ¡°./≈‘µ√  ‡¡◊ËÕ¬â“¬≈ßÕ“À“√™—°π”√“°  ¬Õ¥
80% ‡°‘¥√“° (Rathore et al., 1991) µàÕ¡“ Latha ·≈–
Seeni (1994) ‰¥â‡æ“–‡≈’È¬ß™‘Èπ à«π≈”µâπ®“°µâπ°≈â“„π
Õ“À“√ 3 ™π‘¥ æ∫«à“Õ“À“√ Ÿµ√ WPM (Woody Plant
Medium)  „Àâ¬Õ¥®”π«π¡“°°«à“ Ÿµ√  MS  ·≈–  KC
(Knudson C) ™‘Èπ à«π≈”µâπ 95% ‡°‘¥¬Õ¥¿“¬„π 7-8
 —ª¥“Àå ‡¡◊ËÕ‡æ“–‡≈’È¬ß„πÕ“À“√ WPM ∑’Ë‡µ‘¡ BA 2.2 µM
(0.5 ¡°./≈‘µ√) ‡¡◊ËÕ¬â“¬≈ßÕ“À“√‡¥‘¡ ¬Õ¥‡°‘¥¬◊¥¬“«Õ¬à“ß
√«¥‡√Á«·≈–¡’°“√·µ°µ“¢â“ß‡æ‘Ë¡¡“°∂÷ß 6-12 ¬Õ¥®“° 1
¬Õ¥ ¬Õ¥‡°‘¥√“°¿“¬„π 2  —ª¥“Àå „πÕ“À“√™—°π”√“° ¢≥–
™—°π”√“°ª≈“¬„∫‡°‘¥°√–‡ª“–®”π«π¡“°  ‡¡◊ËÕ¬â“¬≈ß«— ¥ÿ
ª≈Ÿ° 90-95% Õ¬Ÿà√Õ¥  πÕ°®“°π’È¬—ß¡’°“√π”À¡âÕ¢â“«À¡âÕ
·°ß≈‘ßÕ’°™π‘¥§◊Õ N. madagascariensis Poir ¡“‡æ“–
‡≈’È¬ß„πÕ“À“√ Ÿµ√ KC º ¡ “√Õ‘π∑√’¬åÀ≈“¬™π‘¥ ∑”„Àâ‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ°“√¢¬“¬æ—π∏ÿå¡“°∂÷ß 6-7 ‡∑à“ (Cerevcenko
and Lavrent-eva, 1992)

πÕ°®“°À¡âÕ¢â“«À¡âÕ·°ß≈‘ß·≈â« ¬—ß¡’√“¬ß“π§«“¡
 ”‡√Á®„π°“√π”æ◊™°≈ÿà¡„°≈â‡§’¬ß∑’Ë¡’°—∫¥—°·¡≈ß¡“¢¬“¬æ—π∏ÿå
‚¥¬«‘∏’‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕÕ’° 2 ™π‘¥ §◊Õ µâπ°“∫ÀÕ¬·§√ß
(Dionaea muscipula Ellis ex L.) (Parliman et al.,
1982a, 1982b and Hutchinson, 1984)  ·≈–À¬“¥
πÈ”§â“ß (Drosera rotundifolia) (Bobak et al., 1995)

°“√∑¥≈Õß„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡æ‘Ë¡®”π«πµâπ
®“°°“√‡æ“–‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (N. mirabilis
(Lour.) Druce) „π ¿“æª≈Õ¥‡™◊ÈÕ  ‚¥¬»÷°…“ªí®®—¬∑’Ë
‡À¡“– ¡µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡æ‘Ë¡®”π«π¬Õ¥®“°
µâπÕàÕπ·≈–®“°™‘Èπ à«π≈”µâπ

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡æ“–‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß

Ωí°·°àÀ¡âÕ¢â“«À¡âÕ·°ß≈‘ß™π‘¥ N. mirabilis
(Lour.) Druce ‡°Á∫®“°Õ”‡¿Õ «’ ®—ßÀ«—¥™ÿ¡æ√  π”‡¡≈Á¥
(Figure 1) ¡“øÕ°¶à“‡™◊ÈÕ¥â«¬§≈Õ√ÁÕ°´å (CloroxTM) §«“¡
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‡¢â¡¢âπ 20% π“π 20 π“∑’ ·≈â«≈â“ß¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ
3 §√—Èß À≈—ß®“°π—Èπ‡æ“–‡¡≈Á¥∫πÕ“À“√·¢Áß·≈–Õ“À“√‡À≈«
 Ÿµ√ MS ‡µ‘¡ BA (6-benzyladenine) §«“¡‡¢â¡¢âπ 0, 1,
3 ·≈– 5 ¡°./≈‘µ√  À√◊Õ‡µ‘¡πÈ”¡–æ√â“« 20%  pH 5.8
Õ“À“√·¢Áß‡µ‘¡ºß«ÿâπ 0.7%   ·µà≈–¢«¥Õ“À“√„ à‡¡≈Á¥
ª√–¡“≥ 60 ‡¡≈Á¥/¢«¥¢π“¥ 4 ÕÕπ´å  Õ“À“√·¢Áß¡’ 8
¢«¥µàÕ™ÿ¥°“√∑¥≈Õß   à«πÕ“À“√‡À≈«¡’ 4 ø≈“ °å/™ÿ¥°“√
∑¥≈Õß ‡¢¬à“¥â«¬§«“¡‡√Á« 100 √Õ∫/π“∑’    ¿“«–°“√
‡æ“–‡≈’È¬ß·∫àß‡ªìπ 2 ·∫∫ §◊Õ ‡≈’È¬ß„π∑’Ë¡◊¥·≈–∑’Ë„Àâ· ß
ª√–¡“≥ 2,000-2,500 ≈—°´å (Lux) ‡ªìπ‡«≈“ 16 ™—Ë«‚¡ß/
«—π ∑’ËÕÿ≥À¿Ÿ¡‘ 25±2oC  À≈—ß®“°‡æ“–‡¡≈Á¥ 15  —ª¥“Àå

µ√«®π—∫®”π«π‡¡≈Á¥∑’ËßÕ° ‡¡≈Á¥∑’Ë‰¡àßÕ°·≈–‡¡≈Á¥µ“¬∑’Ë¡’
‡Õ¡∫√‘‚Õ‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈¥” æ√âÕ¡∑—Èß¬â“¬µâπÕàÕπ≈ß∫π
Õ“À“√„À¡à Ÿµ√‡¥‘¡∑’Ë„™â‡æ“–‡¡≈Á¥¢«¥≈– 1 µâπ ‡æ◊ËÕ»÷°…“
°“√‡®√‘≠‡µ‘∫‚µ¢ÕßµâπÀ¡âÕ¢â“«À¡âÕ·°ß≈‘ßÀ≈—ß®“°ßÕ°

°“√‡æ‘Ë¡®”π«π¬Õ¥®“°™‘Èπ à«πµâπ

®“°°“√∑’ËµâπÀ¡âÕ¢â“«À¡âÕ·°ß≈‘ß™Õ∫¢÷Èπ„π ¿“æ¥‘π
∑’Ë¡’∏“µÿÕ“À“√®”°—¥ ®÷ß»÷°…“º≈¢Õß°“√≈¥ª√‘¡“≥∏“µÿÕ“À“√
À≈—°µàÕ°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√‡æ‘Ë¡®”π«π¬Õ¥®“°™‘Èπ à«π
≈”µâπ ‚¥¬≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—° (macronutrient)  Ÿµ√
MS ‡À≈◊Õ 1/2, 1/4 ·≈– 1/8 ‡∑à“ (‡√’¬° 1/2 MS, 1/4

Figure 1. Mature seeds of Nepenthes mirabilis (Lour.) Druce prior to surface sterilization.
(bar = 1 mm)

Figure 2. Light green embryo with expanding cotyledons germinated on MS solid medium
supplemented with 3 mg/l BA under light condition, 6 weeks of culture. (bar = 0.5
mm)

Figure 3. Proliferated multiple shoots with complete leaves from a young seedling cultured
on  MS solid medium supplemented with 3 mg/l BA under light condition, 6 weeks
after transferring (totally 21 weeks after sowing). (bar = 0.5 cm)

Figure 4. Vigorous multiple shoots with complete leaves proliferated on a stem explant
cultured on half-strength MS macronutrient medium with 2 mg/l BA supplement
for 16 weeks. (bar = 1.0 cm)

[Color figure can be viewed in the electronic version]
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MS ·≈– 1/8 MS)  ‡ª√’¬∫‡∑’¬∫°—∫ Ÿµ√ MS ª°µ‘  ∑ÿ°
™ÿ¥°“√∑¥≈Õß„™âÕ“À“√·¢Áß·≈–‡µ‘¡ BA 2 ¡°./≈‘µ√  ™‘Èπ
 à«πæ◊™ (explant) ∑’Ëπ”¡“∑¥≈Õß¡’ 2 ·∫∫ §◊Õ™‘Èπ à«π
¬Õ¥·≈–™‘Èπ à«π≈”µâπ  ‚¥¬π”µâπ∑’Ë‡æ“–‡≈’È¬ß‰«â¡“µ—¥√“°
·≈–„∫ÕÕ°  ·≈â«µ—¥·∫àß§√÷Ëß‡ªìπ™‘Èπ à«π¬Õ¥·≈–™‘Èπ à«π
≈”µâπ ·µà≈–·∫∫¬“«ª√–¡“≥ 1.5 ´¡. π”¡“«“ß‡≈’È¬ß∫π
Õ“À“√¢«¥≈– 1 ™‘Èπ  ·≈– ¿“æ°“√‡≈’È¬ß‡À¡◊Õπ°—∫ ¿“æ
°“√‡æ“–‡¡≈Á¥·∫∫„Àâ· ß ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡
 ¡∫Ÿ√≥å (Completely Randomized Design, CRD)
·¬°‡ªìπ 2 °“√∑¥≈Õß  §◊Õ°“√∑¥≈Õß∑’Ë„™â™‘Èπ à«π¬Õ¥·≈–
°“√∑¥≈Õß∑’Ë„™â™‘Èπ à«π≈”µâπ ·µà≈–°“√∑¥≈Õß¡’ 4 ™ÿ¥°“√
∑¥≈Õß ®”π«π 3 È́”

º≈°“√∑¥≈Õß

º≈¢Õß°“√‡µ‘¡ BA ·≈–πÈ”¡–æ√â“«µàÕ°“√ßÕ°¢Õß‡¡≈Á¥

À¡âÕ¢â“«À¡âÕ·°ß≈‘ß

®“°°“√øÕ°¶à“‡™◊ÈÕ‡¡≈Á¥æ∫«à“¡’°“√ªπ‡ªóôÕπ¡“°∂÷ß
60% ·µà‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß§≈Õ√ÁÕ° ǻ‡ªìπ 30% ∑”„Àâ
¡’°“√ªπ‡ªóôÕππâÕ¬≈ß (‡À≈◊Õª√–¡“≥ 10%)  ·µà‡¡≈Á¥‰¡à
ßÕ° ®÷ß‡À≈◊Õ¢«¥‡æ“–‡¡≈Á¥∑’Ë√Õ¥®“°°“√ªπ‡ªóôÕπ®”π«π
πâÕ¬  Õ¬à“ß‰√°Áµ“¡æ∫«à“‡¡≈Á¥∑’Ë‡æ“–∑—Èß„πÕ“À“√‡À≈«·≈–
Õ“À“√·¢Áß “¡“√∂ßÕ°‰¥â‡¡◊ËÕ„Àâ· ß‡∑à“π—Èπ ·µàµâπÕàÕπ∑’Ë
ßÕ°„πÕ“À“√‡À≈«®–µ“¬„π —ª¥“Àå∑’Ë 6 ¥—ßπ—Èπ®÷ß‰¡à¡’¢âÕ¡Ÿ≈
°“√‡æ“–‡¡≈Á¥„πÕ“À“√‡À≈«

‡¡≈Á¥∑’Ë‡æ“–∫πÕ“À“√·¢Áß‡©æ“–∑’Ë„Àâ· ß‡√‘Ë¡ßÕ°„π
 —ª¥“Àå∑’Ë 5-6   ‚¥¬ßÕ°‡ªìπµâπÕàÕπÀ≈ÿ¥ÕÕ°®“°‡¬◊ËÕÀÿâ¡

‡¡≈Á¥   à«π‡¡≈Á¥∑’Ë‡æ“–„π∑’Ë¡◊¥‰¡àßÕ°·≈–¡’‡¡≈Á¥∫“ß à«π
µ“¬‰ª  °“√‡æ“–„π ¿“æ„Àâ· ß‡¡◊ËÕ‡µ‘¡ BA „πÕ“À“√
∑”„Àâ‡¡≈Á¥ßÕ°‰¥â∑ÿ°§«“¡‡¢â¡¢âπ (Table 1) ‚¥¬‡¡≈Á¥∑’Ë
‡æ“–∫πÕ“À“√·¢Áß‡µ‘¡ BA 3 ¡°./≈‘µ√ ¡’°“√ßÕ°¡“°∑’Ë ÿ¥
(26%)  ¢≥–∑’Ë‡æ“–„πÕ“À“√‰¡à‡µ‘¡ BA ‰¡à¡’°“√ßÕ°‡°‘¥
¢÷Èπ ·≈–°“√‡µ‘¡πÈ”¡–æ√â“«∑”„Àâ‡¡≈Á¥ßÕ°πâÕ¬¡“° (2%)
Õ¬à“ß‰√°Áµ“¡ BA ∑”„Àâ¡’‡¡≈Á¥µ“¬¡“°°«à“Õ“À“√∑’Ë‰¡à‡µ‘¡
BA ·≈–∑’Ë‡µ‘¡πÈ”¡–æ√â“« (Table 1)

°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À¡âÕ¢â“«À¡âÕ·°ß≈‘ß„πÕ“À“√

∑’Ë‡µ‘¡ BA ·≈–πÈ”¡–æ√â“«

À≈—ß®“°‡æ“– 6  —ª¥“Àå∫πÕ“À“√·¢Áß·≈–„Àâ· ß
‡¡≈Á¥ßÕ°‚¥¬‡ÕÁ¡∫√‘‚Õ (embryo) ‡®√‘≠À≈ÿ¥ÕÕ°®“°‡¬◊ËÕ
Àÿâ¡‡¡≈Á¥ µâπ¡’ ’‡¢’¬«ÕàÕπ „∫‡≈’È¬ß·ºà°“ßÕÕ°  à«π‚§π∑’Ë
‡®√‘≠‡ªìπ√“°¡’ ’¥” (Figure 2) µâπÕàÕπ‡√‘Ë¡¡’„∫®√‘ß„π™à«ß
 —ª¥“Àå∑’Ë 8-10  °“√‡®√‘≠‡µ‘∫‚µ„π√–¬–µàÕ¡“§àÕπ¢â“ß™â“®÷ß
µâÕß¬â“¬µâπÕàÕπ≈ßÕ“À“√„À¡à Ÿµ√‡¥‘¡ (BA 1, 3 ·≈– 5
¡°./≈‘µ√À√◊ÕπÈ”¡–æ√â“« 20%) „π —ª¥“Àå∑’Ë 15 ‡æ◊ËÕ„Àâ¡’
Õ“À“√‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢ÕßµâπÕàÕπ·≈–ªÑÕß°—π
°“√ªπ‡ªóôÕπ¢Õß “√∑’Ëª≈àÕ¬ÕÕ°¡“®“°‡¡≈Á¥∑’Ëµ“¬ À≈—ß®“°
¬â“¬‡≈’È¬ß 6  —ª¥“Àå (21  —ª¥“ÀåÀ≈—ß‡æ“–‡¡≈Á¥) µâπ¡’°“√
‡®√‘≠‡µ‘∫‚µ¥’„πÕ“À“√∑’Ë‡µ‘¡ BA  ·≈–¡’°“√‡°‘¥¬Õ¥√«¡
(multiple shoots) ¡“°¢÷Èπµ“¡ª√‘¡“≥ BA ∑’Ë‡æ‘Ë¡¢÷Èπ
‚¥¬‡©æ“–∑’Ë‡µ‘¡ BA 5 ¡°./≈‘µ√ ∫“ßµâπ„Àâ¬Õ¥¡“°∂÷ß 20
¬Õ¥  ·µà‡ªìπ¬Õ¥∑’Ë¡’„∫°√–®ÿ°·∫∫°ÿÀ≈“∫´âÕπ   à«πµâπ∑’Ë
‡≈’È¬ß∫πÕ“À“√‡µ‘¡ BA 3 ¡°./≈‘µ√ ∂÷ß·¡â«à“®–¡’®”π«π
¬Õ¥πâÕ¬°«à“ ·µà¡’ „∫¢π“¥„À≠à ¡∫Ÿ√≥å°«à“ (Figure 3)

Table 1. Effects  of  BA  and  coconut  water  (CW)  added  to  MS
solid medium on seed germination (%) and seed death
(%) of Nepenthes mirabilis (Lour.) Druce seeds cultured
under light condition for 15 weeks.

Medium supplements % Seed germination % Seed death

0 mg/l BA 0.0 10.0
1 mg/l BA 14.3 43.8
3 mg/l BA 26.3 26.8
5 mg/l BA 10.3 52.5
20 % CW 2.0 12.8
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¢≥–∑’ËÕ“À“√‡µ‘¡ BA 1 ¡°./≈‘µ√ ∑”„Àâ„∫¡’¢π“¥„À≠à‡™àπ
°—π ·µà¡’®”π«π¬Õ¥πâÕ¬°«à“ (<5 ¬Õ¥/µâπ)  ”À√—∫µâπ∑’Ë
‡≈’È¬ß∫πÕ“À“√‡µ‘¡πÈ”¡–æ√â“« (20%) ¡’°“√‡®√‘≠‡µ‘∫‚µ‰¡à¥’
¡’‡æ’¬ß¬Õ¥‡¥’¬«·≈–„∫¡’¢π“¥‡≈Á°  ’ÕÕ°‡À≈◊Õß πÕ°®“°π’È
∫“ßµâπ¬—ß¡’ „∫¡â«πßÕº‘¥ª°µ‘   °“√‡°‘¥√“°„π∑ÿ°™ÿ¥°“√
∑¥≈Õß¡’πâÕ¬¡“° ‚¥¬‡©æ“–Õ“À“√∑’Ë‡µ‘¡πÈ”¡–æ√â“«‰¡à¡’°“√
‡®√‘≠¢Õß√“°  Õ¬à“ß‰√°Áµ“¡Õ“À“√∑’Ë‡µ‘¡ BA 3 ¡°./≈‘µ√
∑”„Àâ‡°‘¥√“°¥’∑’Ë ÿ¥ ‚¥¬¡’√“°¬“« 1-3 ´¡.

º≈¢Õß°“√≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—° Ÿµ√  MS  µàÕ°“√

‡æ‘Ë¡®”π«π¬Õ¥

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π®“°≈”µâπ 2 ·∫∫ §◊Õ  à«π
¬Õ¥·≈– à«π≈”µâπ∫πÕ“À“√·¢Áß Ÿµ√ MS ·≈– Ÿµ√ MS ∑’Ë
≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—°√–¥—∫µà“ß°—π (1/2  MS, 1/4 MS
·≈– 1/8 MS) æ∫«à“∑ÿ°™ÿ¥°“√∑¥≈ÕßÀ≈—ß®“°‡æ“–‡≈’È¬ß
16  —ª¥“Àå  ¡’°“√‡æ‘Ë¡®”π«π¬Õ¥¡“°¢÷Èπ  ‡¡◊ËÕ≈¥ª√‘¡“≥
∏“µÿÕ“À“√À≈—°≈ß (Table 2) ·µà‡¡◊ËÕ≈¥∏“µÿÕ“À“√À≈—°‡ªìπ
1/8 ‡∑à“ (1/8 MS) „Àâ¬Õ¥πâÕ¬∑’Ë ÿ¥ ·≈–¬Õ¥¡’¢π“¥‡≈Á°
„∫ ’‡¢’¬«Õ¡‡À≈◊Õß °“√‡°‘¥¬Õ¥√«¡®“°™‘Èπ à«π¬Õ¥¡’®”π«π
¡“°∑’Ë ÿ¥‡¡◊ËÕ‡≈’È¬ß∫πÕ“À“√ 1/2 MS   πÕ°®“°π—Èπ¬—ß¡’„∫
¢π“¥„À≠à‡¢’¬«‡¢â¡ª°µ‘  à«π™‘Èπ à«π≈”µâπ‡°‘¥¬Õ¥®”π«π
¡“°∑’Ë ÿ¥„πÕ“À“√ 1/4 MS   √Õß≈ß¡“§◊Õ™‘Èπ à«π∑’Ë‡æ“–
‡≈’È¬ß∫πÕ“À“√ 1/2 MS ·µà¬Õ¥„πÕ“À“√ 1/4 MS ¡’°“√
‡®√‘≠‡µ‘∫‚µπâÕ¬°«à“„πÕ“À“√ 1/2 MS ·≈–„∫¡’¢π“¥‡≈Á°

¢≥–∑’Ë¬Õ¥„πÕ“À“√ 1/2 MS  ¡’„∫¢π“¥„À≠à   ’‡¢’¬«‡¢â¡
(Figure 4)

°“√ √â“ß°√–‡ª“–¥—°·¡≈ß æ∫«à“À≈—ß®“°‡æ“–‡≈’È¬ß
16  —ª¥“Àå  ¡’°“√ √â“ßµ—Èß·µà 1 ∂÷ß 6 °√–‡ª“–µàÕµâπ  °“√
≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—°‰¡à¡’º≈µàÕ°“√ √â“ß°√–‡ª“– ·µà®–
¡’°“√ √â“ß°√–‡ª“–¡“°¢÷Èπ‡¡◊ËÕ‡æ“–‡≈’È¬ßπ“π¡“°¢÷Èπ

«‘®“√≥å

‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (N. mirabilis (Lour.)
Druce) ßÕ°∫πÕ“À“√·¢Áß∑’Ë‡µ‘¡ BA  à«π‡¡≈Á¥∑’Ë‡æ“–„π
Õ“À“√‡À≈« à«π„À≠à®–‰¡àßÕ° ¡’ à«ππâÕ¬∑’ËßÕ°®π„∫‡≈’È¬ß
·ºà°“ßÕÕ° ·µàµ“¬„π —ª¥“Àå∑’Ë 6  °“√ßÕ°„πÕ“À“√∑’Ë‡µ‘¡
πÈ”¡–æ√â“«¡’®”π«ππâÕ¬¡“°  ∑—Èß∑’ËπÈ”¡–æ√â“«°Á¡’ “√„π°≈ÿà¡
‰´‚∑‰§π‘π Õ“®®–‡ªìπ‡æ√“–¡’ª√‘¡“≥µË”‡°‘π‰ª µ√ß¢â“¡°—∫
°“√ßÕ°¢Õß‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß™π‘¥ N. khasiana
Hook.f. (Latha and Seeni, 1994) ·≈–µâπ°“∫ÀÕ¬·§√ß
(Dionaea muscipula Ellis ex L.) (Parliman et al.,
1982a ·≈– Hutchinson, 1984) ∑’Ë‰¡àµâÕß°“√ “√§«∫§ÿ¡
°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡„πÕ“À“√‡æ“–‡¡≈Á¥  πÕ°®“°µâÕß°“√
BA „π°“√ßÕ°·≈â« N. mirabilis (Lour) Druce ¬—ß
µâÕß°“√· ß„π°“√ßÕ°  ‡¡◊ËÕ‰¥â√—∫· ß„π —ª¥“Àå∑’Ë 5 °àÕπ
°“√ßÕ° 3-5 «—π ‡ÕÁ¡∫√‘‚Õ∑’ËÕ¬Ÿà¿“¬„π‡¡≈Á¥‡ª≈’Ë¬π®“° ’
§√’¡‡ªìπ ’‡¢’¬«  ´÷Ëß„π™à«ßπ’ÈÕ“®¡’°≈‰°°√–µÿâπ°“√ßÕ°‚¥¬

Macronutrient strength of
MS medium

Table 2. Effect of MS macronutrient strengths on shoot proliferation
(mean ± SD.) of shoot explants and stem explants cultured
under light condition for 16 weeks.

                Shoot number/explant (mean ± SD.)

Shoot explantx Stem explantx

Full strength  4.3±0.4a 4.0±1.2b

1/2  5.0±0.8a  5.8±0.5ab

1/4   3.8±0.5ab 7.5±1.6a

1/8  2.4±0.7b 4.2±0.5b

Significant level * *

* statistically significant at p < 0.05 determined by ANOVA with 3 replications
X  mean values followed by the same letter in the same column are not

significantly different according to LSD at p 0.05
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‡ªìπ√–¬–∑’Ë¡’°“√ – ¡√ß§«—µ∂ÿ‰ø‚∑‚§√¡ (phytochrome)
™π‘¥∑’Ë¥Ÿ¥°≈◊π· ß ’·¥ß‰°≈ (far red) À√◊Õ Pfr ®π∂÷ß
√–¥—∫∑’Ë‡À¡“– ¡∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√ßÕ°¢Õß‡¡≈Á¥‡¡◊ËÕ‰¥â√—∫
· ß (Devlin and Witham, 1983)  °“√ßÕ°¢Õß‡¡≈Á¥
À¡âÕ¢â“«À¡âÕ·°ß≈‘ß™π‘¥π’È„™â‡«≈“π“π∂÷ß 10  —ª¥“Àå®÷ß‡ªìπ
µâπÕàÕπ∑’Ë¡’„∫®√‘ß ·≈–¡’®”π«ππâÕ¬∑’ËßÕ° (10-26%) ‡¡≈Á¥
 à«π„À≠à∑’Ë‰¡àßÕ°Õ“®‡ªìπ‡¡≈Á¥∑’Ë‡ªìπÀ¡—π (sterile seed)
(Clarke, 1997) ¥—ß¡’√“¬ß“π«à“‡¡≈Á¥¢Õß N. lowii ¡’‡æ’¬ß
4.5% ‡∑à“π—Èπ∑’Ë¡’‡ÕÁ¡∫√‘‚Õ∑’Ë ¡∫Ÿ√≥å (Kaul, 1982)

À≈—ß®“°¬â“¬‡≈’È¬ß 6  —ª¥“Àå (21  —ª¥“ÀåÀ≈—ß‡æ“–
‡¡≈Á¥) µâπÕàÕπ¡’°“√‡°‘¥¬Õ¥¡“°¢÷Èπ ‡¡◊ËÕ‡µ‘¡ BA „πÕ“À“√
·≈–¡’®”π«π¬Õ¥¡“°¢÷Èπµ“¡ª√‘¡“≥ BA ∑’Ë‡æ‘Ë¡¢÷Èπ  ´÷Ëß
 Õ¥§≈âÕß°—∫√“¬ß“π°“√‡æ‘Ë¡®”π«π¬Õ¥®“°™‘Èπ à«π≈”µâπ
¢Õß N. khasiana  ∑’Ëæ∫«à“°“√‡µ‘¡ BA 2 ¡°./≈‘µ√ √à«¡°—∫
IAA 0.1 ¡°./≈‘µ√ (Rathore et al., 1991) À√◊Õ‡µ‘¡ BA
0.5  ¡°./≈‘µ√ (2.2 µM) „πÕ“À“√∑”„Àâ‡°‘¥¬Õ¥√«¡‰¥â¥’
∑’Ë ÿ¥‡™àπ°—π (Latha and Seeni, 1994) ·¡â«à“µâπ∑’Ë‡≈’È¬ß
∫πÕ“À“√‡µ‘¡ BA 5 ¡°./≈‘µ√ ®–¡’¬Õ¥·≈–„∫®”π«π¡“°
·µà‡ªìπ¬Õ¥¢π“¥‡≈Á°∑’Ë¡’„∫‡≈Á°Ê ®”π«π¡“°§≈â“¬°—∫°“√
‡°‘¥¬Õ¥¢Õß°“∫ÀÕ¬·§√ß ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥ BA „πÕ“À“√
®π∂÷ß√–¥—∫Àπ÷Ëß (Parliman et al., 1982a) ‚¥¬∑—Ë«‰ª·≈â«
¬Õ¥≈—°…≥–π’È‡ªìπ¬Õ¥∑’Ë¡’§ÿ≥¿“æµË” ‰¡à “¡“√∂°≈—∫‡ªìπ
¬Õ¥∑’Ë ¡∫Ÿ√≥å‰¥â    à«π BA 3 ¡°./≈‘µ√ ‡ªìπ√–¥—∫∑’Ë
‡À¡“– ¡∑”„Àâ‡°‘¥¬Õ¥∑’Ë ¡∫Ÿ√≥å„∫¡’¢π“¥„À≠à ∂÷ß·¡â«à“®–
¡’®”π«π¬Õ¥πâÕ¬°«à“∑’ËBA 5 ¡°./≈‘µ√   à«π°“√‡µ‘¡πÈ”
¡–æ√â“«„πÕ“À“√πÕ°®“°∑”„Àâ‡¡≈Á¥ßÕ°πâÕ¬·≈â« ¬—ß∑”„Àâ
µâπ¡’°“√‡®√‘≠‡µ‘∫‚µº‘¥ª°µ‘Õ’°¥â«¬  ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡ªìπ
‡æ√“–πÈ”¡–æ√â“«¡’ “√„π°≈ÿà¡‰´‚∑‰§π‘π‰¡à‡æ’¬ßæÕÀ√◊ÕÕ“®
®–‡ªìπ™π‘¥∑’Ëµà“ß®“° BA ∑ÿ°™ÿ¥°“√∑¥≈Õß¡’°“√‡°‘¥√“°
¬°‡«âπ„πÕ“À“√∑’Ë‡µ‘¡πÈ”¡–æ√â“« °“√‡®√‘≠¢Õß√“°„πÕ“À“√
‡µ‘¡ BA 3 ¡°./≈‘µ√¥’∑’Ë ÿ¥ (¬“« 1-3 ´¡.)

°“√‡æ‘Ë¡®”π«π¬Õ¥®“°™‘Èπ à«π¬Õ¥·≈–™‘Èπ à«π
≈”µâπ„πÕ“À“√ Ÿµ√ MS ∑’Ë≈¥ª√‘¡“≥∏“µÿÕ“À“√À≈—°≈ß§√÷Ëß
Àπ÷Ëß (1/2  MS) ‰¥â¬Õ¥∑’Ë¡’ „∫ ¡∫Ÿ√≥å®”π«π¡“°∑’Ë ÿ¥
 à«π™‘Èπ à«π≈”µâπ‡≈’È¬ß∫πÕ“À“√ 1/4 MS „Àâ®”π«π¬Õ¥
¡“°∑’Ë ÿ¥ ·µà¡’¢π“¥‡≈Á°„∫‰¡à ¡∫Ÿ√≥å ·≈–Õ“À“√ 1/8 MS
„Àâ¬Õ¥®”π«ππâÕ¬∑’Ë ÿ¥ πÕ°®“°π—Èπ¬Õ¥¬—ß¡’¢π“¥‡≈Á°À√◊Õ

· ¥ß≈—°…≥–¢“¥∏“µÿÕ“À“√∑’Ë„∫‡ªìπ ’‡¢’¬«Õ¡‡À≈◊Õß  · ¥ß
«à“∏“µÿÕ“À“√À≈—°„πÕ“À“√ 1/8 MS ‰¡à‡æ’¬ßæÕ ”À√—∫°“√
‡®√‘≠‡µ‘∫‚µ ´÷Ëß‰¥âº≈ Õ¥§≈âÕß°—∫°“√‡æ‘Ë¡®”π«πµâπ¢Õß
°“∫ÀÕ¬·§√ß∑’Ë‰¥âº≈‰¡à¥’„πÕ“À“√ ZB (∏“µÿÕ“À“√À≈—°‡ªìπ
1/4 ∂÷ß 1/10 ‡∑à“¢Õß Ÿµ√ MS) ·µà‰¥âµâπ∑’Ë ¡∫Ÿ√≥å®”π«π
¡“°∑’Ë ÿ¥„πÕ“À“√ 1/2 MS (Parliman et al., 1982a)
πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π°“√‡æ‘Ë¡®”π«π¬Õ¥¢Õß N. khasiana
Hook.f. ‰¥â¥’∑’Ë ÿ¥ „πÕ“À“√ Ÿµ√ WPM ´÷Ëß¡’ª√‘¡“≥∏“µÿ
Õ“À“√À≈—°πâÕ¬°«à“ Ÿµ√ MS (Latha and Seeni, 1994)

°“√‡°‘¥°√–‡ª“–¥—°·¡≈ß‡°‘¥‰¥â„π∑ÿ°√–¥—∫¢Õß∏“µÿ
Õ“À“√À≈—° (25-60% ¢Õßµâπ)  À≈—ß®“°‡æ“–‡≈’È¬ß 16
 —ª¥“Àå · ¥ß„Àâ‡ÀÁπ«à“ª√‘¡“≥∏“µÿÕ“À“√À≈—°‰¡à¡’º≈µàÕ°“√
 √â“ß°√–‡ª“–¥—°·¡≈ß ·µà°“√ √â“ß°√–‡ª“–πà“®–¢÷Èπ°—∫Õ“¬ÿ
¢Õßµâπ¡“°°«à“  —ß‡°µ‰¥â®“°°“√∑’Ë¡’‡©æ“–„∫¥â“π≈à“ß∑’Ë·°à
·≈â«‡∑à“π—Èπ∑’Ë √â“ß°√–‡ª“– ´÷Ëß‰¥âº≈ Õ¥§≈âÕß°—∫°“√ √â“ß
°√–‡ª“–¢Õß N. khasiana Hook.f. „π ¿“æª≈Õ¥‡™◊ÈÕ
(Latha and Seeni, 1994) πÕ°®“°π—Èπ¬—ß —ß‡°µ‡ÀÁπ«à“¡’
°“√ √â“ß°√–‡ª“–¡“°¢÷Èπ ‡¡◊ËÕª≈àÕ¬∑‘Èß‰«â„πÕ“À“√‡¥‘¡π“π
¢÷Èπ  °“√∑’ËµâπÀ¡âÕ¢â“«À¡âÕ·°ß≈‘ß √â“ß°√–‡ª“–¥—°·¡≈ß„π
¢«¥‡æ“–‡≈’È¬ß ®÷ß‡À¡“–∑’Ë®–„™â‡ªìπµ—«Õ¬à“ßæ◊™∑’Ë¡’≈—°…≥–
æ‘‡»… ”À√—∫ Õππ—°‡√’¬π  ‡æ◊ËÕ¥÷ß¥Ÿ¥§«“¡ π„®∑“ß¥â“π
«‘∑¬“»“ µ√å

 √ÿª

‡¡≈Á¥À¡âÕ¢â“«À¡âÕ·°ß≈‘ß (N. mirabilis (Lour.)
Druce) ßÕ°‰¥â¥’∑’Ë ÿ¥„πÕ“À“√·¢Áß Ÿµ√ MS ∑’Ë‡µ‘¡ BA 3
¡°./≈‘µ√  ·≈–‡æ“–‰«â„π ¿“æ∑’Ë „Àâ· ß  µâπ°≈â“∑’Ë‡æ“–„π
Õ“À“√∑’Ë‡µ‘¡ BA ¡’°“√·µ°¬Õ¥¡“°¢÷Èπ À≈—ß¬â“¬≈ßÕ“À“√
„À¡à 6  —ª¥“Àå  ‚¥¬∑’Ë BA 3 ¡°./≈‘µ√ ‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë
‡À¡“– ¡∑’Ë „Àâ¬Õ¥¢π“¥„À≠à  ¡’ „∫∑’Ë ¡∫Ÿ√≥å®”π«π¡“°
µàÕ¡“¬Õ¥‡°‘¥√“°„π∑ÿ°§«“¡‡¢â¡¢âπ¢Õß BA

°“√‡æ“–‡≈’È¬ß™‘Èπ à«π¬Õ¥·≈–™‘Èπ à«π≈”µâπ æ∫«à“
°“√≈¥√–¥—∫∏“µÿÕ“À“√À≈—° Ÿµ√ MS ∑”„Àâ‡°‘¥¬Õ¥√«¡¡“°
¢÷Èπ  ‚¥¬ 1/2 MS ‡ªìπ√–¥—∫∑’Ë‡À¡“– ¡∑”„Àâ‡°‘¥¬Õ¥∑’Ë
 ¡∫Ÿ√≥å®”π«π¡“°
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