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Shoot tip explants of Friederick's Dendrobium Orchid (Dendrobium friedericksianum Rchb.f) were

cultured on solidified Murashing and Skoog (MS) medium supplemented with various types of sugar, agar

and various concentrations of 2,4-dichorophenoxyacetic acid (2,4-D) and thidiazuron (TDZ). The pH of

medium was adjusted to 5.7 before autoclaving. The medium supplemented with 1 mg/l 2,4-D and 2 mg/l

TDZ provided the highest percentage of protocorm-like bodies (PLBs) (51%), and PLB-produced shoots

(PLB-PS) (3%). The combination of 1 mg/l 2,4-D and 1.5 mg/l TDZ gave 47% PLB formation and 2% PLB-

PS. A 3% sucrose resulted in the highest number of PLBs at 51.21%. Phytagel at concentration of 0.17%

gave the highest percentage of PLBs (51.65% )

Key words : Friederick's Dendrobium, protocom like body, shoot tip, TDZ, gelling agent,
sugar
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»÷°…“°“√‡æ“–‡≈’È¬ß™‘Èπ à«πª≈“¬¬Õ¥¢Õß°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√ ∫πÕ“À“√ Ÿµ√ MS ‡µ‘¡πÈ”µ“≈™π‘¥µà“ßÊ

 “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ 2,4-dichorophenoxyacetic acid (2,4-D) √à«¡°—∫ thidiazuron (TDZ) §«“¡‡¢â¡¢âπµà“ßÊ

ª√—∫√–¥—∫§«“¡‡ªìπ°√¥¥à“ß 5.7 °àÕππ÷Ëß¶à“‡™◊ÈÕ ‡µ‘¡«ÿâπ™π‘¥µà“ßÊ æ∫«à“ Õ“À“√∑’Ë‡µ‘¡ 2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√

·≈– TDZ ‡¢â¡¢âπ 2 ¡°./≈‘µ√ „Àâ°“√ √â“ß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ (51%) ·≈–°“√ √â“ß¬Õ¥∑’Ë¡’„∫ 1 §Ÿà (3%) °“√‡µ‘¡

2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√ ·≈– TDZ ‡¢â¡¢âπ 1.5 ¡°./≈‘µ√ „Àâ°“√ √â“ß‚æ√‚∑§Õ√å¡ 47% ·≈–°“√‡°‘¥¬Õ¥∑’Ë¡’„∫

1 §Ÿà (2%)  °“√‡µ‘¡πÈ”µ“≈´Ÿ‚§√  ‡¢â¡¢âπ 3% „Àâ°“√ √â“ß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ 51.21%  ·≈–°“√‡µ‘¡«ÿâπ Phytagel

‡¢â¡¢âπ 0.17% „Àâ°“√ √â“ß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ (51.65%)

°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√ (Dendrobium friederick-
sianum Rchb.) ‡ªìπ°≈â«¬‰¡â °ÿ≈À«“¬ (Dendrobium)
∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®™π‘¥Àπ÷Ëß¢Õßª√–‡∑»‰∑¬ ®—¥
‡ªìπ °ÿ≈À«“¬‰∑¬·∑â (§√√™‘µ, 2541) ∑’Ë¡’·À≈àß°”‡π‘¥„π
º◊πªÉ“·∂∫‡∑◊Õ°‡¢“§‘™°ŸÆ·≈–‡∑◊Õ°‡¢“ Õ¬¥“« ®—ßÀ«—¥
®—π∑∫ÿ√’ ÕÕ°¥Õ°ªï≈–§√—Èß À“¬“° ·≈–√“§“·æß ®÷ß∑”„Àâ
‡À≈◊Õß®—π∑∫Ÿ√∂Ÿ°≈—°≈Õ∫π”ÕÕ°®“°ªÉ“‡æ◊ËÕ°“√§â“®π‡°◊Õ∫
 Ÿ≠æ—π∏ÿå °≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√‡ªìπ°≈â«¬‰¡â °ÿ≈‡¥’¬«°—∫
‡Õ◊ÈÕßª“°π°·°â« ‡Õ◊ÈÕß‡ß‘π·¥ß ‡Õ◊ÈÕß¥Õ°¡–¢“¡ ‡Õ◊ÈÕß§”ªÕπ
‡ªìπµâπ  ‚¥¬ª°µ‘°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√¡’≈”≈Ÿ°°≈â«¬∑’Ë¬“«
∫“ßµâπÕ“®¬“«∂÷ß 75 ´¡. ‡ âπºà“»Ÿπ¬å°≈“ßµâπ 1-1.5 ´¡.
‡¡◊ËÕµâπ·°à®–¡’≈—°…≥–‡ªìπ ’‡À≈◊Õß  ÕÕ°¥Õ°„π™à«ß‡¥◊Õπ
¡°√“§¡∂÷ß‡¡…“¬π  ÕÕ°¥Õ°µ“¡¢âÕ¢Õß≈”µâπ  ÕÕ°¥Õ°
‡ªìπ™àÕÊ ≈–ª√–¡“≥ 2-4 ¥Õ° ¢π“¥¥Õ°‚µª√–¡“≥ 3.5-
5.5 ´¡. ¥Õ°¡’§«“¡∑π 3-4  —ª¥“Àå °≈â«¬‰¡â™π‘¥π’È¡’ 2
æ—π∏ÿå §◊Õæ—π∏ÿå∑’Ë¡’¥Õ° ’‡À≈◊Õß≈â«π ÕÕ°¥Õ°™à«ß·√°®–¡’ ’
‡À≈◊ÕßÕàÕπ·≈â«§àÕ¬Ê ‡¢â¡¢÷Èπ®π‡ªìπ ’®”ª“  ª“°¡’ ’‡¢â¡
°«à“°≈’∫ ∑’Ë‚§πª“°¡’¢π ´÷Ëßæ—π∏ÿåπ’È„°≈â Ÿ≠æ—π∏ÿåÀ√◊Õ‡ªìπæ—π∏ÿå
∑’ËÀ“¬“° ∑”„Àâ¡’√“§“·æß  ·≈–æ—π∏ÿå∑’Ë¡’·µâ¡ ’¡à«ß·¥ß 2
·µâ¡  ∑’Ë∫√‘‡«≥‚§π°≈’∫ª“°·≈–‚§πª“°¡’¢π‡™àπ‡¥’¬«°—π
( ¡æ√, 2547; Õ∫©—π∑å, 2543) ªí®®ÿ∫—π¡’°“√π”‡∑§‚π‚≈¬’
∑“ß¥â“π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‡¢â“¡“™à«¬„π°“√¢¬“¬æ—π∏ÿå
‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥„Àâ¡“°¢÷Èπ  ™à«¬·°âªí≠À“°“√ Ÿ≠æ—π∏ÿå¢Õß
°≈â«¬‰¡â∑’ËÀ“¬“° ·≈–‡ªìπ°“√§◊π°≈â«¬‰¡â Ÿà·À≈àßª≈Ÿ°∑—Ë«‰ª

‰¥âÕ’°∑“ßÀπ÷Ëß °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∑”‰¥â‚¥¬°“√‡æ“–‡¡≈Á¥
·≈–™—°π”‚æ√‚∑§Õ√å¡„π Cypripedium macranthos  æ—π∏ÿå
rebunense (Shimura and Koda, 2004)  À√◊Õ™—°π”
‚§√ß √â“ß‚æ√‚∑§Õ√å¡ (Protocorm-like body, PLB) ®“°
™‘Èπ à«πª≈“¬¬Õ¥¢Õß Cymbidium (Huan and Tanaka,
2004)  ª≈“¬¬Õ¥¢Õß Vanda coerulea (Malabadi et
al., 2004) „∫ÕàÕπ phalaenopsis (Young et al., 2000)
µ“¥Õ° Aranda (æ—∞«¥’, 2536) ª≈“¬√“° Doritaenopsis
(Park et al., 2003) ‡¡◊ËÕ‰¥â PLB ∑’ËµâÕß°“√·≈â«®÷ßπ”¡“
™—°π”æ◊™∑’Ë ¡∫Ÿ√≥å·≈–¬â“¬≈ß¥‘πª≈Ÿ°µàÕ‰ª  º≈ ”‡√Á®
¥—ß°≈à“«¢â“ßµâπ‰¥â®“°°“√‡æ“–‡≈’È¬ß„πÕ“À“√∑’Ëª√“»®“° “√
§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ (Huan and Tanaka, 2004) À√◊Õ
‡µ‘¡ TDZ (thidiazuron) ‡æ’¬ßÕ¬à“ß‡¥’¬« (Park et al.,
2003) À√◊Õ„™â√à«¡°—∫ 2,4-dichlorophenoxyacetic acid
(2,4-D) (Lee and Lee, 2003)  ·À≈àß¢Õß§“√å∫Õπ∑’Ë„™â
‚¥¬∑—Ë«‰ª‡ªìππÈ”µ“≈´Ÿ‚§√  (Ishii et al., 1998; Huan
and Tanaka, 2004; Lee and Lee, 2003; Chai et al.,
2002)  §«“¡‡¢â¡¢âπ∑’Ë„™âÕ¬Ÿà„π™à«ß 2-4%   ”À√—∫«ÿâπ∑’Ë„™â
‡æ◊ËÕ‡ªìπµ—«§È”®ÿππ—Èπ à«π„À≠à„™â Agar ‡æ◊ËÕ™—°π”‚æ√‚µ§Õ√å¡
®“°°“√‡æ“–‡¡≈Á¥ (Bain et al., 2002)  à«π°“√™—°π”°“√
 √â“ß‚æ√‚µ§Õ√å¡À√◊Õ·§≈≈— ®“°™‘Èπ à«πÕ◊ËπÊ „™â Phytagel
(Tokuhara and Mii, 2003; Ishii et al., 1998; §”πŸ≥,
2540)

 ”À√—∫„π°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√¬—ß‰¡à¡’√“¬ß“π°“√
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™—°π” PLB ®“° shoot tip  ¥—ßπ—Èπ„π°“√»÷°…“π’È‡ªìπ°“√
‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¢¬“¬æ—π∏ÿå PLB ®“°ª≈“¬¬Õ¥‚¥¬
°“√¥—¥·ª≈ß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ πÈ”µ“≈·≈–ºß«ÿâπ
‡æ◊ËÕ¢¬“¬æ—π∏ÿå„Àâ‰¥â®”π«π¡“°µàÕ‰ª

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

«— ¥ÿæ◊™

„™âª≈“¬¬Õ¥°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√®“°µâπ∑’Ë¥Ÿ·≈
„πÀ≈Õ¥∑¥≈Õß  ´÷Ëß‡æ“–‡≈’È¬ß∫πÕ“À“√·¢Áß Ÿµ√  MS
(Murashige and Skoog, 1962) ∑’Ëª√“»®“° “√§«∫§ÿ¡
°“√‡®√‘≠‡µ‘∫‚µ ‡µ‘¡πÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 3% ª√—∫§«“¡
‡ªìπ°√¥¥à“ß 5.7  ‡µ‘¡ºß«ÿâπ Phytagel 0.17%  «“ß‡≈’È¬ß
„π∑’Ë¡’· ß 14 ™—Ë«‚¡ß/«—π §«“¡‡¢â¡· ß 1,900-2,000 ≈—°´å
∑’ËÕÿ≥À¿Ÿ¡‘ 26±4oC

«‘∏’°“√»÷°…“

1. »÷°…“º≈¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√ √â“ß

‚æ√‚∑§Õ√å¡

∑”°“√‡æ“–‡≈’È¬ß™‘Èπ à«πª≈“¬¬Õ¥¢Õß°≈â«¬‰¡â
‡À≈◊Õß®—π∑∫Ÿ√„πÕ“À“√ Ÿµ√ MS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ 2,4-D §«“¡‡¢â¡¢âπ 0, 1 ·≈– 2 ¡°./≈‘µ√ ∑ÿ°
§«“¡‡¢â¡¢âπ„™â√à«¡°—∫ TDZ §«“¡‡¢â¡¢âπ 0, 0.5, 1, 1.5
·≈– 2 ¡°./≈‘µ√ ‡µ‘¡πÈ”µ“≈´Ÿ‚§√  §«“¡‡¢â¡¢âπ 3% ª√—∫
√–¥—∫§«“¡‡ªìπ°√¥¥à“ß‡ªìπ 5.7 ‡µ‘¡«ÿâπ Phytagel ‡¢â¡¢âπ
0.17%  ‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 26±4oC  ‡ªìπ√–¬–‡«≈“ 3
‡¥◊Õπ ∫—π∑÷°®”π«π°“√‡°‘¥‚æ√‚∑§Õ√å¡‡ª√’¬∫‡∑’¬∫°—π„π
·µà≈–∑√’µ‡¡πµå «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (CRD,
completely randomized design) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
‚¥¬«‘∏’ DMRT (Duncan's mutiple range test) ∑”°“√
∑¥≈Õß 5 È́”Ê ≈– 10 ¢«¥

2. »÷°…“º≈¢Õß™π‘¥¢ÕßπÈ”µ“≈µàÕ°“√ √â“ß‚æ√‚∑§Õ√å¡

∑”°“√‡æ“–‡≈’È¬ß™‘Èπ à«π‚æ√‚∑§Õ√å¡„πÕ“À“√ Ÿµ√
MS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ 2,4-D §«“¡‡¢â¡¢âπ
1 ¡°./≈‘µ√ ·≈– TDZ §«“¡‡¢â¡¢âπ 2 ¡°./≈‘µ√ ‡µ‘¡
πÈ”µ“≈´Ÿ‚§√  °≈Ÿ‚§  ø√ÿ°‚µ  ·≈°‚µ  ·¡ππ‘∑Õ≈ ·≈–

´Õ√å∫‘∑Õ≈ §«“¡‡¢â¡¢âπ 3%  ª√—∫√–¥—∫§«“¡‡ªìπ°√¥¥à“ß
‡ªìπ 5.7 ‡µ‘¡«ÿâπ phytagel ‡¢â¡¢âπ 0.17% ‡æ“–‡≈’È¬ß∑’Ë
Õÿ≥À¿Ÿ¡‘ 26±4oC ‡ªìπ√–¬–‡«≈“ 1 ‡¥◊Õπ ∫—π∑÷°®”π«π
°“√‡°‘¥‚æ√‚∑§Õ√å¡‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–∑√’µ‡¡πµå «“ß
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫√Ÿ≥å ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’
DMRT ∑”°“√∑¥≈Õß 5 ´È”Ê ≈– 10 ¢«¥

3. »÷°…“º≈¢Õß™π‘¥¢Õß«ÿâπµàÕ°“√ √â“ß‚æ√‚∑§Õ√å¡

∑”°“√«“ß‡≈’È¬ß™‘Èπ à«π‚æ√‚∑§Õ√å¡„πÕ“À“√ Ÿµ√ MS
‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ 2,4-D §«“¡‡¢â¡¢âπ 1 ¡°./
≈‘µ√ ·≈– TDZ §«“¡‡¢â¡¢âπ 2 ¡°./≈‘µ√ ‡µ‘¡πÈ”µ“≈´Ÿ‚§√ 
§«“¡‡¢â¡¢âπ 3% ª√—∫√–¥—∫§«“¡‡ªìπ°√¥¥à“ß‡ªìπ 5.7 ‡µ‘¡
«ÿâπ Agar ‡¢â¡¢âπ  0.75% Agarose ‡¢â¡¢âπ 0.65% ·≈–
Phytagel ‡¢â¡¢âπ 0.17% ‡æ“–‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 26±4oC
‡ªìπ√–¬–‡«≈“ 1 ‡¥◊Õπ ∫—π∑÷°®”π«π°“√‡°‘¥‚æ√‚∑§Õ√å¡
‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–∑√’µ‡¡πµå «“ß·ºπ°“√∑¥≈Õß·∫∫
 ÿà¡ ¡∫√Ÿ≥å  ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ DMRT  ∑”°“√
∑¥≈Õß 5 È́”Ê ≈– 10 ¢«¥

º≈°“√∑¥≈Õß

1. º≈¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√ √â“ß‚æ√‚∑-

§Õ√å¡

®“°º≈°“√∑¥≈Õß æ∫«à“ °“√‡°‘¥‚æ√‚∑§Õ√å¡„π
Õ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ 2,4-D
‡¢â¡¢âπ 1 ¡°./≈‘µ√ ·≈– TDZ ‡¢â¡¢âπ 2 ¡°./≈‘µ√  àß‡ √‘¡
°“√ √â“ß®”π«π‚æ√‚∑§Õ√å¡ ’‡¢’¬«‡¢â¡ 51% (Figure 1A)
‡°‘¥¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 3% (Figure 1B) √Õß≈ß¡“§◊Õ 2,4-D
‡¢â¡¢âπ 1 ¡°./≈‘µ√ ·≈– TDZ ‡¢â¡¢âπ 1.5 ¡°./≈‘µ√
 àß‡ √‘¡°“√ √â“ß®”π«π‚æ√‚∑§Õ√å¡ ’‡¢’¬«ÕàÕπ 47% (Fig-
ure 1C) ‡°‘¥¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 2% (Table 1) πÕ°®“°π’È
TDZ ‡¢â¡¢âπ 2 ¡°./≈‘µ√  àßº≈„Àâ‡°‘¥¬Õ¥∑’Ë¡’¢π“¥„À≠à
°«à“µâπª°µ‘ (Figure 1D)  ¥—ßπ—Èπ„π°“√»÷°…“µàÕ‰ª®÷ß
‡≈◊Õ°„™â 2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√  ·≈–  TDZ ‡¢â¡¢âπ
2 ¡°./≈‘µ√

2. º≈¢Õß™π‘¥¢ÕßπÈ”µ“≈µàÕ°“√ √â“ß‚æ√‚∑§Õ√å¡

®“°º≈°“√∑¥≈Õß æ∫«à“ Õ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡
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Table 1. Effect of  2,4-D and TDZ containing MS medium on the PLB

induction from shoot tip explant in Friederick's Dendrobium

Orchid (Dendrobium friedericksianum Rchb.f) after 3 months

of culture.

Plant growth regulators PLB formation PLB-derived shoots

(mg/l) (%)

2,4-D TDZ 1 pair of leaves 2 pair of leaves

0 0 8.00g 4d 2a
0 0.5 21.00d 0h 0c
0 1 19.00d 2f 1b
0 1.5 16.00e 1g 0c
0 2 0.00i 4d 1b
1 0 19.00d 6b 2a
1 0.5 32.00c 6b 0c
1 1 4.00h 7a 1b
1 1.5 47.00b 2f 0c
1 2 51.00a 3e 0c
2 0 14.00e 5c 2a
2 0.5 11.00f 5c 1b
2 1 11.00f 7a 0c
2 1.5 9.00fg 6b 0c
2 2 7.00g 7a 0c

F-test ** ** **
CV. 8.91 12.17 39.78

** Significant difference at P <0.01

Means not sharing common letter within a columns differ significantly by Duncan's

multiple range test.

2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√ √à«¡°—∫ TDZ ‡¢â¡¢âπ 2 ¡°./
≈‘µ√ ‡µ‘¡πÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 3%  àß‡ √‘¡°“√ √â“ß®”π«π
‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ 51.21% (Figure 2, Figure 3A) ‡°‘¥
¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 3% (Figure 3B)  √Õß≈ß¡“§◊Õ πÈ”µ“≈
°≈Ÿ‚§  35.74% ‡°‘¥¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 1%   à«ππÈ”µ“≈
ø√ÿ°‚µ  àß‡ √‘¡°“√ √â“ß®”π«π‚æ√‚∑§Õ√å¡µË” ÿ¥ 1.97%
(Figure 2)

3. º≈¢Õß™π‘¥¢Õß«ÿâπµàÕ°“√ √â“ß‚æ√‚∑§Õ√å¡

®“°º≈°“√∑¥≈Õß æ∫«à“ Õ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡
2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√ √à«¡°—∫ TDZ ‡¢â¡¢âπ 2 ¡°./
≈‘µ√ ‡µ‘¡«ÿâπ Phytagel ‡¢â¡¢âπ 0.17%  àß‡ √‘¡°“√ √â“ß
®”π«π‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ 51.65% (Figure 4, Figure
5A) °“√ √â“ß¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 3% ·≈–°“√ √â“ß¬Õ¥∑’Ë¡’„∫

2 §Ÿà 2% (Figure 5B)  √Õß≈ß¡“§◊Õ °“√‡µ‘¡«ÿâπ Agar
‡¢â¡¢âπ 0.75% „Àâ°“√ √â“ß®”π«π‚æ√‚∑§Õ√å¡ 29.67%
°“√ √â“ß¬Õ¥∑’Ë¡’„∫ 1 §Ÿà 3% ·≈–°“√ √â“ß¬Õ¥∑’Ë¡’„∫ 2 §Ÿà
1%   à«π°“√‡µ‘¡«ÿâπ Agarose ‡¢â¡¢âπ 0.65% „Àâ°“√
 √â“ß®”π«π‚æ√‚∑§Õ√å¡πâÕ¬ ÿ¥ 3.26%  °“√ √â“ß¬Õ¥∑’Ë¡’
„∫ 1 §Ÿà 2% ·≈–‰¡à‡°‘¥¬Õ¥∑’Ë¡’„∫ 2 §Ÿà (Figure 4)

«‘®“√≥å

°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¢¬“¬æ—π∏ÿå°≈â«¬‰¡â®“°
‚æ√‚∑§Õ√å¡„πÕ“À“√·¢Áß Ÿµ√ MS ‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ 2,4-D ·≈– TDZ ®“°™‘Èπ à«πª≈“¬¬Õ¥  “¡“√∂
 √â“ß‚æ√‚∑§Õ√å¡‰¥â Ÿß ÿ¥ ·≈–¬—ß™à«¬„π°“√ √â“ß¬Õ¥·≈–„∫
‡™àπ‡¥’¬«°—∫ Malabadi ·≈–§≥– (2004) √“¬ß“π°“√„™â
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º≈¢Õß “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µµàÕ°“√ √â“ß‚æ√‚∑§Õ√å¡

¢Õß°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√

 °ÿ≈√—µπå  · πªÿµ–«ß…å ·≈–  ¡ªÕß  ‡µ™–‚µ651

TDZ ™à«¬‡æ‘Ë¡ª√‘¡“≥‚æ√‚∑§Õ√å¡¢Õß Vanda coerulea
‚¥¬°“√‡æ“–‡≈’È¬ß™‘Èπ à«πª≈“¬¬Õ¥∫πÕ“À“√ Ÿµ√ VW
(Vacin & Went) ´÷Ëß àß‡ √‘¡°“√ √â“ß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥
·≈–¬—ß™à«¬„π°“√ √â“ß¬Õ¥·≈–„∫Õ’°¥â«¬  Park ·≈–§≥–
(2003) √“¬ß“π°“√‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡®“°™‘Èπ à«πª≈“¬
√“°¢Õß  Doritaenopsis  „πÕ“À“√ Ÿµ√  MS  ∑’Ë‡µ‘¡ “√
§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ TDZ, BA ·≈– Zeatin „π√–¥—∫
§«“¡‡¢â¡¢âπ∑’Ëµà“ß°—π ‚¥¬„™â‡æ’¬ß™π‘¥‡¥’¬«À√◊Õ„™â√à«¡°—π
æ∫«à“°“√„™â TDZ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2.3 µM ‡æ’¬ß
™π‘¥‡¥’¬«„Àâ°“√‡®√‘≠·≈–æ—≤π“°“√¢Õß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥
Lee ·≈– Lee (2003) √“¬ß“π°“√‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡
¢Õß Cypripedium formosanum „πÕ“À“√ Ÿµ√ 1

2  MS
‡µ‘¡ 2,4-D (0.45-4.52 µM) ·≈– TDZ (0.45-4.54
µM) „Àâ°“√‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√¢Õß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥
Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“„π∫“ßæ◊™‰¡àµâÕß‡µ‘¡ “√§«∫§ÿ¡°“√
‡®√‘≠‡µ‘∫‚µ°Á “¡“√∂™—°π”°“√ √â“ß‚æ√‚∑§Õ√å¡‰¥â Huan
·≈– Tanaka (2004) √“¬ß“π°“√¬â“¬‡≈’È¬ß™‘Èπ à«π¢Õß

·§≈≈— ∫πÕ“À“√ Ÿµ√ VW ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ∑’Ë‡µ‘¡πÈ”¡–æ√â“« À√◊ÕπÈ”µ“≈´Ÿ‚§√ ‡æ’¬ßÕ¬à“ß„¥Õ¬à“ß
Àπ÷ËßÀ√◊Õ‡µ‘¡√à«¡°—π æ∫«à“ °“√‡µ‘¡´Ÿ‚§√ ¡’ à«π™à«¬„π°“√

Figure 2. Effect of carbon source on the PLB

formation of Friederick's Dendrobium

Orchid (Dendrobium friedericksianum
Rchb.f) in MS medium with 1 mg/l 2,4-

D and 2 mg/l TDZ after 1 month of

culture.

Figure 1. Induction of PLBs from shoot tip and

plant regeneration after 3 months. (A)

MS medium supplemented with 1 mg/l

2,4-D and 2 mg/l TDZ. (B) 1 mg/l 2,4-D

and  1.5 mg/l TDZ. (C) Shoot develop-

ment on 1 mg/l 2,4-D and 2 mg/l TDZ.

(D) Shoot development on 2 mg/l TDZ.

(Color figure can be viewed in the electronic version)
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æ—≤π“‡ªìπ‚æ√‚∑§Õ√å¡‰¥â¥’‚¥¬‰¡à®”‡ªìπµâÕß‡µ‘¡πÈ”¡–æ√â“«
°Á‰¥â

™π‘¥¢ÕßπÈ”µ“≈∑’Ë„™â„π°“√‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡¡’
º≈µàÕæ—≤π“°“√¢Õß‚æ√‚∑§Õ√å¡‚¥¬∑—Ë«‰ª„™âπÈ”µ“≈ Ÿ́‚§√ 
2-9% Teo ·≈– Wong (1978) √“¬ß“πº≈°“√»÷°…“™π‘¥
¢ÕßπÈ”µ“≈ ´Ÿ‚§√  °≈Ÿ‚§  ø√ÿ§‚µ  ·≈–·¡ππ‘∑Õ≈ µàÕ°“√
‡®√‘≠¢Õß‚æ√‚∑§Õ√å¡¢Õß°≈â«¬‰¡â °ÿ≈ Holttumara ́ ÷Ëß‡ªìπ
°≈â«¬‰¡â≈Ÿ°º ¡√–À«à“ßÕ–·√π¥â“°—∫‡√·ππ‡∏Õ√à“ ∫πÕ“À“√
 Ÿµ√ Knudson C (KC) √à«¡°—∫°“√‡µ‘¡πÈ”¡–æ√â“« æ∫«à“
™π‘¥¢ÕßπÈ”µ“≈„Àâº≈„π°“√‡®√‘≠¢Õß‚æ√‚∑§Õ√å¡‰¡à·µ°µà“ß
°—π „π¢≥–∑’Ë°“√»÷°…“π’Èæ∫§«“¡·µ°µà“ß√–À«à“ß™π‘¥¢Õß
πÈ”µ“≈∑’Ë∑¥ Õ∫Õ¬à“ß¡’π—¬ ”§—≠ ø√ÿ§‚µ  ·≈§‚µ  ·¡ππ‘-
∑Õ≈ ·≈–´Õ√å∫‘∑Õ≈ „ÀâÕ—µ√“°“√ √â“ß‚æ√‚µ§Õ√å¡µË”¡“°
´Ÿ‚§√ „Àâº≈¥’∑’Ë ÿ¥  Ishii ·≈–§≥– (1998) √“¬ß“π°“√
‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡¢Õßø“·≈ππÕª ’́ „πÕ“À“√ Ÿµ√ VW
∑’Ë¡’°“√‡µ‘¡´Ÿ‚§√  ∑’Ë§«“¡‡¢â¡¢âπ 0, 2, 4, 6 ·≈– 8% æ∫
«à“°“√‡µ‘¡πÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 4% „Àâ°“√‡®√‘≠·≈–æ—≤π“
 Ÿß ÿ¥ ®“°π—Èπ®÷ßπ”‰ª™—°π”·§≈≈— µàÕ‰ª‚¥¬„™âπÈ”µ“≈ Ÿ́‚§√ 
‡¢â¡¢âπ 2% ´÷Ëß„Àâª√‘¡“≥·§≈≈—  Ÿß ÿ¥  Lee ·≈– Lee
(2003) „™âπÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 2% „π°“√™—°π”‚æ√‚∑-
§Õ√å¡®“°°“√‡æ“–‡¡≈Á¥¢Õß Cypripedium formosanum
§”πŸ≥ (2540) „™âπÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 2% „π°“√™—°π”
‚æ√‚∑§Õ√å¡®“°µ“¥Õ°°≈â«¬‰¡âø“·≈ππÕª´’  ·≈–·«π¥â“
æ∫«à“ “¡“√∂™—°π”‚æ√‚∑§Õ√å¡‰¥â„πª√‘¡“≥¡“°‡™àπ°—π

Figure 3. PLB  formation  from  shoot  tip  of

Friederick's Dendrobium Orchid on

MS medium  supplemented with 1 mg/l

2,4-D, 2 mg/l TDZ and 3% sucrose after

1  months  of  culture  (A)  and  PLB-

produced shoots (B).

(Color figure can be viewed in the electronic version)

Figure 4. Effect of gelling agent concentration

on the PLB formation of Friederick's

Dendrobium Orchid (Dendrobium frie-
dericksianum Rchb.f) on MS medium

supplemented with 1 mg/l 2,4-D, 2 mg/l

TDZ and 3% sucrose after culture for

1 month.
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¢Õß°≈â«¬‰¡â‡À≈◊Õß®—π∑∫Ÿ√

 °ÿ≈√—µπå  · πªÿµ–«ß…å ·≈–  ¡ªÕß  ‡µ™–‚µ653

Chai ·≈–§≥– (2002) „™âπÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 2% „π
°“√™—°π”‚æ√‚∑§Õ√å¡®“°µ“∑’Ë°â“π¥Õ°¢Õß Phalaenopsis
·µà°“√‡æ‘Ë¡ª√‘¡“≥‚æ√‚∑§Õ√å¡µâÕß„™âπÈ”µ“≈´Ÿ‚§√  4%
Nayak ·≈–§≥– (2002) „™âπÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 3%
„πÕ“À“√‡æ◊ËÕ™—°π” ·≈–‡æ‘Ë¡ª√‘¡“≥‚æ√‚∑§Õ√å¡¢Õß
Cymbidium aloifolium (L.) Sw. ·≈– Dendrobium
nobile Lindl. „π∑”πÕß‡¥’¬«°—∫°“√»÷°…“π’È æ∫«à“ °“√
™—°π”·≈–‡æ‘Ë¡ª√‘¡“≥¢Õß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥¢Õß°≈â«¬‰¡â
‡À≈◊Õß®—π∑∫Ÿ√§◊Õ πÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 3%

™π‘¥¢Õß«ÿâπ∑’Ë„™â¡’º≈µàÕæ—≤π“°“√¢Õß‚æ√‚∑§Õ√å¡
·µ°µà“ß°—πÕÕ°‰ª¢÷ÈπÕ¬Ÿà°—∫™π‘¥·≈–™‘Èπ à«πæ◊™∑’Ëπ”¡“‡æ“–
‡≈’È¬ß¥â«¬ Ishii ·≈–§≥– (1998) √“¬ß“π°“√‡æ“–‡≈’È¬ß
‚æ√‚∑§Õ√å¡„πÕ“À“√ Ÿµ√ VW ∑’Ë¡’°“√‡µ‘¡«ÿâπ Phytagel
·≈– Agar æ∫«à“ °“√‡µ‘¡«ÿâπ Phytagel 2% „Àâæ—≤π“°“√
¢Õß‚æ√‚∑§Õ√å¡ Ÿß ÿ¥ ‡™àπ‡¥’¬«°—∫ §”πŸ≥ (2540) ∑’Ë‡æ“–
‡≈’È¬ßµ“¥Õ°°≈â«¬‰¡âø“·≈ππÕª´’ ·≈–·«π¥â“  ”À√—∫„π
°“√»÷°…“π’È Phytagel °Á„Àâº≈¥’‡™àπ‡¥’¬«°—π ·µà„™â§«“¡
‡¢â¡¢âπ∑’ËµË”°«à“§◊Õ 0.17% Õ¬à“ß‰√°Áµ“¡ Bian ·≈–§≥–
(2002) √“¬ß“π°“√‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡®“°‡¡≈Á¥¢Õß
Dendrobium candidum „πÕ“À“√ Ÿµ√ MS ‡µ‘¡ Agar
0.8 % ‡ªìπ√–¬–‡«≈“ 2  —ª¥“Àå  ®÷ß¬â“¬≈ß„πÕ“À“√‡À≈«
 Ÿµ√ 1

2  MS æ∫«à“ ‚æ√‚∑§Õ√å¡ “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’¬‘Ëß
¢÷Èπ πÕ°®“° Phytagel  àß‡ √‘¡°“√ √â“ß PLB ·≈â« ¬—ß¡’

Figure 5. Development of PLB from shoot tip

of Friederick's Dendrobium Orchid

(Dendrobium friedericksianum Rchb.f)

on MS medium supplemented with 1

mg/l 2,4-D, 2 mg/l TDZ, 3% sucrose

with 0.17% phytagel (A) and regener-

ation into plantlets (B).

√“¬ß“π àß‡ √‘¡°“√ √â“ß·§≈≈— ¥â«¬ Tokuhara ·≈– Mii
(2003) √“¬ß“π°“√‡æ“–‡≈’È¬ß‚æ√‚∑§Õ√å¡®“°™‘Èπ à«πª≈“¬
¬Õ¥®“°µ“∑’Ë°â“π¥Õ°¢Õßø“·≈ππÕª´’ „πÕ“À“√∑’Ë‡µ‘¡
Phytagel 2% «à“„Àâ°“√æ—≤π“‰ª‡ªìπ·§≈≈—  Ÿß ÿ¥

 √ÿª

1.  “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ë‡À¡“–µàÕ°“√ √â“ß
®”π«π‚æ√‚∑§Õ√å¡ §◊Õ°“√‡µ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ
2,4-D ‡¢â¡¢âπ 1 ¡°./≈‘µ√ √à«¡°—∫ TDZ ‡¢â¡¢âπ 2 ¡°./
≈‘µ√

2. ™π‘¥¢ÕßπÈ”µ“≈∑’Ë àß‡ √‘¡°“√ √â“ß®”π«π‚æ√‚∑-
§Õ√å¡ §◊Õ πÈ”µ“≈´Ÿ‚§√ ‡¢â¡¢âπ 3%

3. ™π‘¥¢Õß«ÿâπ∑’Ë àß‡ √‘¡°“√ √â“ß®”π«π‚æ√‚∑§Õ√å¡
§◊Õ «ÿâπ Phytagel ‡¢â¡¢âπ 0.17%

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å ∑’Ë π—∫ πÿπ‡ß‘π∑ÿπ„π°“√∑”«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

§√√™‘µ ∏√√¡»‘√‘. 2541. ‡∑§‚π‚≈¬’°“√º≈‘µ°≈â«¬‰¡â. °√ÿß‡∑æœ:
Õ—¡√‘π∑√åæ√‘Èπµ‘Èß·Õπ¥åæ—∫≈‘´´‘Ëß. 230 π.

§”πŸ≥ °“≠®π¿Ÿ¡‘.  2540.  °“√ª√—∫ª√ÿßæ—π∏ÿå°≈â«¬‰¡â‚¥¬
‡∑§‚π‚≈¬’‚ª√‚µæ≈“ µåøî«™—Ëπ.  ß¢≈“ : √“¬ß“π°“√
«‘®—¬ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

æ—∞«¥’ ∑Õß ’¥”.  2536.  °“√·¬°·≈–‡≈’È¬ß‚ª√‚µæ≈“ µå
Õ–·√π¥â“. «‘∑¬“π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ  ¡À“-
«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

 ¡æ√ ª√–‡ √‘∞ àß °ÿ≈. 2547. °≈â«¬‰¡â°—∫‡∑§π‘§°“√‡æ“–
‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™.  «. «‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’
( ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’·Ààßª√–‡∑»
‰∑¬) 19 : 37-40.

Õ∫©—π∑å  ‰∑¬∑Õß. 2543. ‡À≈◊Õß®—π∑∫Ÿ√. „π °≈â«¬‰¡â‡¡◊Õß
‰∑¬ Àπâ“ 200-201. °√ÿß‡∑æœ : ∫â“π·≈– «π.

Bian, H. W., Wang, J.H., Lin, W.Q., Han, N. and Zhu,
M.Y. 2002. Accumlation of soluble sugars, heat-
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tion of protocorm-like bodies of Dendrobium
candidum by the air-dring method.  J. Plant
Physiol 159 : 1139-1145.

Chai, M.L., Xu, C.J., Senthil, K.K., Kim, J.Y. and Kim,
D.H. 2002. Stable transformation of protocorm-
like  bodies  in  Phalaenopsis  orchid  mediated
by Agrobacterium tumefaciens. Scientia Horti-
culturae 96 : 213-224.

Huan, L.V.T. and Tanaka, M. 2004. Callus induction
from protocorm-like bodies segments and plant
regeneration in Cymbidium (Orchidaceae). J.
Hortic. Sci. Biotech. 79 : 406-410.

Ishii, Y., Takamura, T., Goi, M. and Tanaka, M. 1998.
Callus induction and somatic embryogenesis of
Phalaenopsis. Plan Cell Reports 17 : 446-450.

Lee, Y.I. and Lee, N. 2003. Plant regeneration from
protocorm-derived  callus  of  Cypripedium
fomosanum. In In Vitro Cellular and Develop-
mental Biology - Plant (ed S. Guha-Mukherjee)
Vol. 39, pp. 475-479. Taiwan : Department of
Horticulture, National Taiwan University.

Marabadi, R.B., Mulgund, G.S. and Nataraja, K. 2004.
Efficient  regeneration  of  Vanda  coerulea,  an
endangered orchid using thidiazuron. Plant Cell
Tiss. and Org. Cult. 76 : 289-293.

Nayak,  N.R.,  Sahoo,  S.,  Patnaik,  S.  and  Rath,  S.P.
2002. Establishment of thin cross section (TCS)
culture method for rapid micropropagation of
Cymbidium aloifolium (L.) Sw. and Dendrobium
nobile Lindl. (Orchidaceae).  Scientia Horti-
culturae 94 : 107-116.

Park,  S.Y.,  Murthy,  H.N.  and  Paek,  K.Y.  2003.
Protocorm-like body induction and subsequent
plant  regeneration  from  root  tip  cultures  of
Doritaenopsis. Plant Science 164 : 919-923.

Shimura, H. and Koda, Y. 2004. Micropropagation of
Cypripedium macranthos  var. rebunense though
protocorm-like bodies derived from mature seeds.
Plant Cell Tiss. and Org. Cult. 78 : 273-276.

Teo, C.K.H. and Wong, C.H. 1978. Effect of sucrose on
the growth of protocorms of Holttumara Lock
TucK Yip. The Orchid Rev. 86 : 285-289.

Tokuhara,  K.  and  MII,  M.  2003.  Highly-efficient
somatic embryogenesis from cell suspension
cultures of Phalaenopsis orchids by adjusting
carbohydrate sources. In In Vitro Cellular and
Developmental  Biology - Plant   (ed.  D.D.
Songstad) Vol. 39, pp. 635-639. Japan : Faculty
of Horticulture, Chiba University.

Young, P.S., Murthy, H.N. and Yoeup, P.K. 2000. Mass
multiplication of protocorm-like bodies using
bioreactor sys and subsequentplant regeneration
in Phalaenopsis. Plant Cell Tiss. and Org. Cult.
63 : 67-72.


