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Abstract
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Floral mutation in anthurium cv. valentino after induction by

ethylmethane sulfonate
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Meristematic  nodular  calli  of  anthurium  cv.  valentino  were  treated  with  ethylmethane  sulfonate

(EMS) at various concentrations for 90 min in order to find the optimum concentration (LD
50

). Plantlets

regenerated from treated calli were grown in the field until flowering. During this period morphological

characteristics of the flower were investigated. The results revealed that EMS at concentration 0.5 and 0.75%

gave survival percentages of the calli of 60 and 34%, respectively (LD
50 

= 0.62%). Treatment with EMS at

0.75% gave smaller size of spathe compare with the control having 14.2% yellow spadix. EMS at 1% gave

60% yellow spadix, whereas the control treatment gave pink spadix. Moreover, spadices from those treated

with EMS were shorter with more erect angle (45-90º) than the control treatment (25º). Development of

female flower was 0-50% (control treatment produced 100% female flower).
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π”‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ¢ÕßÀπâ“«—«æ—π∏ÿå«“‡≈πµ‘‚π¡“∑√’µ„π “√≈–≈“¬‡Õ∑‘≈¡’‡∑π´—≈‚ø‡π∑

(ethylmethane sulfonate; EMS) §«“¡‡¢â¡¢âπµà“ßÊ ‡ªìπ‡«≈“ 90 π“∑’ ‡æ◊ËÕµ√«®À“§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡ ®“°

π—Èπ™—°π”°“√ √â“ßæ◊™µâπ„À¡à·≈â«π”‰ªª≈Ÿ°µ√«® Õ∫≈—°…≥–°“√ÕÕ°¥Õ°„π·ª≈ßª≈Ÿ° æ∫«à“ EMS §«“¡‡¢â¡¢âπ

0.5 ·≈– 0.75% „ÀâÕ—µ√“√Õ¥™’«‘µ¢Õß‚π¥Ÿ≈“·§≈≈—  60 ·≈– 34% µ“¡≈”¥—∫ (LD
50 
= 0.62%) EMS ‡¢â¡¢âπ 0.75%

„Àâ¥Õ°¢π“¥‡≈Á°°«à“™ÿ¥§«∫§ÿ¡ ·≈–„Àâª≈’¥Õ° ’‡À≈◊Õß 14.2%  à«π EMS ‡¢â¡¢âπ 1.0% „Àâ≈—°…≥–¥—ß°≈à“« 60%

„π¢≥–∑’Ë™ÿ¥§«∫§ÿ¡¡’ª≈’¥Õ° ’™¡æŸ πÕ°®“°π’È¬—ßæ∫«à“ª≈’¥Õ° —Èπ°«à“ ·≈–∑”¡ÿ¡µ—Èß°«à“ („π™à«ß 45
o
-90

o
) ™ÿ¥§«∫§ÿ¡

(25
o
) æ—≤π“°“√¢Õß‡° √µ—«‡¡’¬ 0-50%  „π¢≥–∑’Ë™ÿ¥§«∫§ÿ¡¡’°“√ √â“ß¥Õ°µ—«‡¡’¬ 100%

·§≈≈— ·≈–™—°π”¬Õ¥„πÕ“À“√ Ÿµ√‡¥‘¡ (3)  àß‡ √‘¡°“√
¬◊¥¬“«·≈–§«“¡·¢Áß·√ß¬Õ¥„πÕ“À“√ Ÿµ√æ◊Èπ∞“π MS ∑’Ë
ª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ (4) µ—¥·¬°¬Õ¥‰ª
™—°π”√“°„πÕ“À“√ Ÿµ√ 1

2 MS ª√“»®“° “√§«∫§ÿ¡°“√
‡®√‘≠‡µ‘∫‚µ ·≈–Õπÿ∫“≈≈ß¥‘πª≈Ÿ° ®“°°“√¢¬“¬æ—π∏ÿå
¥â«¬«‘∏’°“√µ“¡¢—ÈπµÕπ¢â“ßµâπ¬—ß‰¡àæ∫°“√°≈“¬æ—π∏ÿå‡°‘¥¢÷Èπ

„π°√–∫«π™—°π”°“√°≈“¬æ—π∏ÿåæ◊™„πÀ≈Õ¥∑¥≈Õß
∑”‚¥¬„™â ‘Ëß°àÕ°≈“¬æ—π∏ÿå∑“ßøî ‘° å  À√◊Õ°“√„™â “√‡§¡’
‡Õ∑∏‘≈¡’‡∑π´—≈‚ø‡π∑ (EMS) ‡ªìπ “√‡§¡’°≈ÿà¡ alkylat-
ing agent ∑’Ë„™â°—πÕ¬à“ß°«â“ß¢«“ß °“√°≈“¬æ—π∏ÿå‡°‘¥‚¥¬
ªØ‘°‘√‘¬“ alkylation ·≈– hydrolysis ∑”„Àâ‡°‘¥°“√·≈°
‡ª≈’Ë¬π‰ÕÕÕπ (‡§≈◊ËÕπ¬â“¬À¡Ÿà alkyl group) √–À«à“ß “√
°àÕ°≈“¬æ—π∏ÿå·≈– à«πª√–°Õ∫¿“¬„ππ‘«§≈’‚Õ‰∑¥å¢Õß‡´≈≈å
‡ªÑ“À¡“¬  àßº≈„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡∫  (Kamra
and Brunner, 1977 Õâ“ß‚¥¬ FAO/IAEA Division of
Atomic Energy in Food and Agriculture, 1977)  ¡’
√“¬ß“π°“√„™â EMS „π°“√™—°π”°“√°≈“¬æ—π∏ÿå„π‰¡â¥Õ°
‰¡âª√–¥—∫ ‡™àπ §“√å‡π™—Ëπ (Singh et al., 2000) °ÿÀ≈“∫
(Heslot, 1966 Õâ“ß‚¥¬ Gottschaik and Wolff, 1983)
‰¡âº≈  ‡™àπ  ¡—ß§ÿ¥ ( ¡ªÕß ·≈–«‘∑¬“, 2542)  °≈â«¬
(Bhagwat and Duncan, 1998) ·≈–æ◊™Õ◊ËπÊ ‡™àπ ¢â“«
∫“√å‡≈¬å (Zhu et al., 2003) Camelina satina (L.)
(Nothdurft et al., 1998) ‡ªìπµâπ  Õ¬à“ß‰√°Áµ“¡ „π
Àπâ“«—«¬—ß‰¡à¡’√“¬ß“π°“√™—°π”°“√°≈“¬æ—π∏ÿå„πÀ≈Õ¥
∑¥≈Õß

Àπâ“«—« (Anthurium sp.) ∑’Ëª≈Ÿ°‡ªìπ°“√§â“·∫àß‡ªìπ
2 °≈ÿà¡„À≠àÊ §◊Õ °≈ÿà¡‰¡â°√–∂“ß ·≈–°≈ÿà¡µ—¥¥Õ°  ”À√—∫
Àπâ“«—«æ—π∏ÿå«“‡≈πµ‘‚π‡ªìπ°≈ÿà¡‰¡â°√–∂“ß∑’Ë¡’≈—°…≥–¢Õß
®“π√Õß¥Õ°‡ªìπ√ŸªÀ—«„®  ’·¥ß ¥‡ªìπ¡—π √àÕßπÈ”µ“§àÕπ
¢â“ßµ◊Èπ ÀŸ®“πÀà“ß°—π‡≈Á°πâÕ¬ ª≈’¥Õ°¡’ ’™¡æŸª≈“¬ ’·¥ß
ª≈’¥Õ°§àÕπ¢â“ßÕ¬Ÿà„π·π«√–π“∫ (·π∫°—∫®“π¥Õ°)

¡’√“¬ß“πº≈ ”‡√Á®°“√¢¬“¬æ—π∏ÿåÀπâ“«—«®“°°“√
‡æ“–‡≈’È¬ß§—æ¿– (Pierik et al., 1974) „∫ÕàÕπ (Pierik
et al., 1974; Pierik, 1976; Kuehnle and Sugii, 1991;
™–ÕâÕπ, 2531;  ¡ªÕß ·≈–§≥–, 2545) °“√æ—≤π“‡ªìπ
æ◊™µâπ„À¡à‡°‘¥‚¥¬°√–∫«π°“√ÕÕ°“‚π‡®π‘´‘ ºà“π°“√
 √â“ß·§≈≈— „™â√–¬–‡«≈“„π°“√æ—≤π“·µ°µà“ß°—π ¢÷Èπ°—∫
™‘Èπ à«π∑’Ë‡æ“–‡≈’È¬ß·≈–æ—π∏ÿå∑’Ëπ”¡“‡æ“–‡≈’È¬ß Õ“À“√∑’Ë„™â
‡æ“–‡≈’È¬ß‡ªìπ Ÿµ√¥—¥·ª≈ß Murashige ·≈– Skoog
(1962) ‚¥¬„™â§«“¡‡¢â¡¢âπ¢Õß∏“µÿÕ“À“√À≈—°‡æ’¬ß§√÷Ëß
‡¥’¬« ∏“µÿÕ“À“√√Õß ∏“µÿ‡À≈Á°·≈– “√Õ‘π∑√’¬å§ß‡¥‘¡ ‡µ‘¡
NAA (α-naphthaleneacetic acid) (™–ÕâÕπ, 2531) À√◊Õ
BAP (benzylaminopurine) 1 ¡°./≈. ‡æ’¬ßÕ¬à“ß‡¥’¬«
(Pierik, 1976)  À√◊ÕÕ“®„™â 2,4-D (2,4-dichloro-
phenoxyacetic acid)  √à«¡°—∫  BA (Kuehnle ·≈–
Sugii, 1991)   ¡ªÕß ·≈–§≥– (2545) √“¬ß“π°“√
™—°π”‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ®“°„∫ÕàÕπ„πÕ“À“√
 Ÿµ√¥—¥·ª≈ß MS ‡µ‘¡ BA √à«¡°—∫ TDZ §«“¡‡¢â¡¢âπ
‡∑à“°—π 0.5 ¡°./≈. ∑”°“√‡æ“–‡≈’È¬ß 4 ¢—ÈπµÕπ §◊Õ (1)
™—°π”·§≈≈— „π∑’Ë¡◊¥‡ªìπ‡«≈“ 2-3 ‡¥◊Õπ (2) ‡æ‘Ë¡ª√‘¡“≥
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√“¬ß“π©∫—∫π’È· ¥ß°“√À“√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë
‡À¡“– ¡¢Õß EMS µàÕ°“√™—°π”°“√°≈“¬æ—π∏ÿå„πÀπâ“«—«
æ—π∏ÿå«“‡≈πµ‘‚π √à«¡°—∫‡∑§‚π‚≈¬’°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ
·≈–µ√«® Õ∫§«“¡·ª√ª√«π≈—°…≥–∑“ß —≥∞“π¢Õßµâπ
∑’Ë‰¥â®“°°“√∑√’µ  ‡æ◊ËÕæ—≤π“·≈–ª√—∫ª√ÿßæ—π∏ÿåÀπâ“«—«
°√–∂“ßµàÕ‰ª

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

«— ¥ÿæ◊™

„π°“√»÷°…“π’È„™â‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ¢Õß
Àπâ“«—«æ—π∏ÿå«“‡≈πµ‘‚π ·§≈≈— ¥—ß°≈à“«‰¥â®“°°“√‡æ“–‡≈’È¬ß
„∫ÕàÕπ„π∑’Ë¡◊¥∫πÕ“À“√ Ÿµ√ MS ¥—¥·ª≈ß ‡µ‘¡ BA ·≈–
TDZ §«“¡‡¢â¡¢âπ‡∑à“°—π 0.5 ¡°./≈. ‡ªìπ‡«≈“ 3  —ª¥“Àå

 Ÿµ√Õ“À“√·≈–°“√‡µ√’¬¡

„™âÕ“À“√‡æ“–‡≈’È¬ßÀπâ“«—« 3  Ÿµ√§◊Õ
1.  Ÿµ√™—°π”·§≈≈—  ·≈–‡æ‘Ë¡ª√‘¡“≥ ‡ªìπÕ“À“√

 Ÿµ√ MS ¥—¥·ª≈ßÕß§åª√–°Õ∫ ·≈–ª√‘¡“≥¡’Àπà«¬‡ªìπ
¡°./≈. ¥—ßπ’È§◊Õ NH

4
NO

3
 825, KNO

3
  950, KH

2
PO

4

85, H
3
BO

3
 6.2, KI 0.83, MnSO

4
1H

2
O 22.3,

ZnSO
4
7H

2
O 8.6, CuSO

4
5H

2
O 0.25, Na

2
MoO

4
2H

2
O

0.25, CoCl
2
6H

2
O 0.25, CaCl

2
2H

2
O 440, MgSO

4

7H
2
O 370, FeSO

4
7H

2
O 13.9, Na

2
EDTA 18.65,

myo-innositol 100, nicotinic acid 0.5, pyridoxine-
HCl 0.5, thiamine-HCl 0.1, glycine 2 ·≈– adenine
sulfate 0.1   Ÿµ√Õ“À“√¥—ß°≈à“«‡µ‘¡ BA ·≈– TDZ
§«“¡‡¢â¡¢âπ‡∑à“°—π 0.5 ¡°./≈.

2.  Ÿµ√Õ“À“√‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß≈”µâπ ‡ªìπ
Õ“À“√ Ÿµ√æ◊Èπ∞“π MS ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ

3.  Ÿµ√Õ“À“√™—°π”√“° ‡ªìπÕ“À“√ Ÿµ√ MS ∑’Ë≈¥
§«“¡‡¢â¡¢âπ¢ÕßÕß§åª√–°Õ∫≈ß§√÷ËßÀπ÷Ëß¢Õß Ÿµ√ª°µ‘ ( 1

2

MS) ª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ
 Ÿµ√Õ“À“√∑—ÈßÀ¡¥‡µ‘¡πÈ”µ“≈´Ÿ‚§√  3% ºß«ÿâπ

µ√“π“ß‡ß◊Õ° 0.7% ª√—∫§«“¡‡ªìπ°√¥-¥à“ß 5.8 °àÕππ÷Ëß
¶à“‡™◊ÈÕ∑’Ë§«“¡¥—π 1.05 °°./µ√.´¡. Õÿ≥À¿Ÿ¡‘ 121oC ‡ªìπ
‡«≈“ 15 π“∑’

°“√∑√’µ¥â«¬‡Õ∏‘≈¡’‡∑π´—≈‚ø‡πµ

‡µ√’¬¡ EMS 1% (ª√‘¡“µ√/ª√‘¡“µ√) ‚¥¬°“√¥Ÿ¥
 “√≈–≈“¬‡¢â¡¢âπ EMS (100%) ¡“ 1 ¡≈. ‡µ‘¡≈ß‰ª„π
 “√≈–≈“¬Õ“À“√ Ÿµ√∑’Ë 1 ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠
°“√‡µ‘∫‚µ ª√‘¡“µ√ 99 ¡≈.   °√Õß¥â«¬°√–¥“…°√Õß
¡‘≈≈‘æÕ√å¢π“¥ 0.22 ‰¡§√Õπ „ àø≈“ §åª√‘¡“µ√ 125 ¡≈.
ø≈“ §å≈– 50 ¡≈. °“√°√Õß “√∑”„πµŸâ‰∫‚ÕŒ“´“¥ „π
∑”πÕß‡¥’¬«°—∫°“√‡µ√’¬¡ EMS ‡¢â¡¢âπ 0.25 0.50 ·≈–
0.75% ®“°π—Èπ√«∫√«¡‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ¡“
®ÿà¡·™à„π “√≈–≈“¬ EMS §«“¡‡¢â¡¢âπµà“ßÊ ∑’Ë‡µ√’¬¡‰«â
„π —¥ à«π 25 ·§≈≈—  µàÕ “√≈–≈“¬ EMS 25 ¡≈. π”
‰ª«“ß∫π‡§√◊ËÕß‡¢¬à“§«“¡‡√Á« 100 √Õ∫/π“∑’ π“π 90
π“∑’ À≈—ß®“°π—Èπ·¬°‚π¥Ÿ≈“·§≈≈— ÕÕ°‰ª ≈â“ß¥â«¬Õ“À“√
‡À≈« Ÿµ√∑’Ë 1 ∑’Ëª√“»®“° “√§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ∑’Ëπ÷Ëß
¶à“‡™◊ÈÕ·≈â«À≈“¬Ê §√—Èß  ´—∫„Àâ·Àâß¥â«¬°√–¥“…°√ÕßÕ∫
¶à“‡™◊ÈÕ π”‰ª™—°π”¬Õ¥¥â«¬Õ“À“√‡À≈« Ÿµ√∑’Ë 1 ∫π‡§√◊ËÕß
‡¢¬à“§«“¡‡√Á« 60 √Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 26+2oC „Àâ· ß
14 ™—Ë«‚¡ß/«—π §«“¡‡¢â¡· ß 1,300 ≈—°´å

1. º≈¢Õß‡Õ∑‘≈¡’‡∑π´—≈‚ø‡πµµàÕ°“√√Õ¥™’«‘µ¢Õß

‚π¥Ÿ≈“·§≈≈— Àπâ“«—«

‡°Á∫√«∫√«¡‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ∑’Ë™—°π”
®“°„∫ÕàÕπÕ“¬ÿ 3  —ª¥“Àå  ¡“∑√’µ¥â«¬ EMS ∑’Ë§«“¡
‡¢â¡¢âπ 0, 0.25, 0.50, 0.75 ·≈– 1%  ·µà≈–§«“¡
‡¢â¡¢âπ„™â‡«≈“„π°“√∑√’µπ“π 90 π“∑’ À≈—ß®“°π—Èπ≈â“ß
 “√≈–≈“¬ EMS  à«π‡°‘πÕÕ° ¬â“¬·§≈≈— ‰ª‡æ“–‡≈’È¬ß
„πÕ“À“√ Ÿµ√∑’Ë 1 ‡ªìπ‡«≈“ 14 «—π ∫—π∑÷°Õ—µ√“√Õ¥™’«‘µ
¢Õß·§≈≈— ‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–§«“¡‡¢â¡¢âπ¢Õß EMS
‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫ CRD (completely random-
ized design) ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬‚¥¬«‘∏’
DMRT (Duncan's multiple range test) ·µà≈–§«“¡
‡¢â¡¢âπ¢Õß EMS  ∑” 4 ´È”  (·µà≈–´È”ª√–°Õ∫¥â«¬ 1
ø≈“ §å∑’Ë∫√√®ÿ EMS 25 ¡≈. ·≈–·§≈≈—  25 ™‘Èπ)

2. °“√µ√«® Õ∫≈—°…≥–∑“ß —≥∞“π«‘∑¬“

À≈—ß®“°»÷°…“Õ—µ√“√Õ¥™’«‘µ¢Õß·§≈≈— ·≈â«¬â“¬
·§≈≈— ‰ª‡≈’È¬ß„πÕ“À“√„À¡à Ÿµ√‡¥‘¡ ( Ÿµ√∑’Ë 1)  ‡æ◊ËÕ
 àß‡ √‘¡°“√ √â“ß¬Õ¥ ¬â“¬°≈ÿà¡¬Õ¥‰ª‡æ‘Ë¡§«“¡·¢Áß·√ß„π



Songklanakarin J. Sci. Technol.

Vol. 27 (Suppl. 3), Dec. 2005 : PSU. Open Week 678

Floral mutation in anthurium cv. Valentino

Te-chato, S. and Susanon, T.

Õ“À“√ Ÿµ√∑’Ë 2 ·≈–‡æ“–‡≈’È¬ßµàÕ‡ªìπ‡«≈“ 6 ‡¥◊Õπ (¬â“¬
‡≈’È¬ß‡¥◊Õπ≈–§√—Èß) ®“°π—Èπµ—¥·¬°¬Õ¥‡¥’Ë¬«Ê „π·µà≈–
§«“¡‡¢â¡¢âπ¢Õß EMS ‰ª™—°π”√“°„πÕ“À“√ Ÿµ√∑’Ë 3 ‡ªìπ
‡«≈“ 3  —ª¥“Àå ¬â“¬µâπ°≈â“∑’Ë ¡∫Ÿ√≥å≈ß∂“¥À≈ÿ¡∑’Ë∫√√®ÿ
‡ª≈◊Õ°¡–æ√â“« —∫º ¡¥‘πª≈Ÿ°·≈–‡«Õ√å¡‘§‘«‰≈∑å„π —¥ à«π
1:1:1 ¥Ÿ·≈¿“¬„µâ°“√„Àâ§«“¡™◊Èπ Ÿß ‡¡◊ËÕµ—Èßµ—«‰¥â®÷ß¬â“¬≈ß
°√–∂“ßª≈Ÿ° ¥Ÿ·≈„π‡√◊Õπ√–·πß∑’Ëæ√“ß· ß 50% ¿“¬„µâ
°“√„ÀâπÈ”«—π≈– 2 §√—Èß „ÀâªÿÜ¬ Ÿµ√‡ ¡Õ 15-15-15 ‡¥◊Õπ
≈–§√—Èß√à«¡°—∫ªÿÜ¬≈–≈“¬™â“ÕÕ ‚¡‚§∑ À≈—ß®“°ª≈Ÿ°·≈–
¥Ÿ·≈„π ¿“æ¥—ß°≈à“«‡ªìπ‡«≈“ 1 ªï µâπÀπâ“«—«‡√‘Ë¡¡’°“√
 √â“ß¥Õ°  ®÷ßµ√«® Õ∫≈—°…≥–∑“ß —≥∞“π¢Õß¥Õ°¥—ßπ’È
§◊Õ ¢π“¥·≈– ’¢Õß®“π¥Õ°  ¢π“¥  ’·≈–¡ÿ¡¢Õßª≈’¥Õ°
°“√º≈‘µ¥Õ°‡æ»ºŸâ·≈–‡æ»‡¡’¬  ‡ª√’¬∫°—π„π·µà≈–§«“¡
‡¢â¡¢âπ¢Õß EMS

º≈°“√∑¥≈Õß

1. º≈¢Õß‡Õ∑‘≈¡’‡∑π´—≈‚ø‡πµµàÕ°“√√Õ¥™’«‘µ¢Õß

‚π¥Ÿ≈“·§≈≈— Àπâ“«—«

¿“¬À≈—ßπ”‚π¥Ÿ≈“·§≈≈— Àπâ“«—«¡“∑√’µ„π “√≈–≈“¬
EMS „π√–¥—∫§«“¡‡¢â¡¢âπµà“ß°—π π“π 90 π“∑’  àßº≈
„Àâ·§≈≈— ¡’≈—°…≥–µà“ß°—π§◊Õ EMS ‡¢â¡¢âπ 1.0% ∑”„Àâ
·§≈≈— ´’¥®“ß∑’Ë ÿ¥ „π¢≥–∑’Ë§«“¡‡¢â¡¢âπ 0 ·≈– 0.25%

‚π¥Ÿ≈“·§≈≈— ¬—ß§ß‡ªìπ ’‡¢’¬«Õ¬Ÿà ·≈–‡¡◊ËÕµ√«® Õ∫Õ—µ√“
°“√√Õ¥™’«‘µ¢Õß·§≈≈—   æ∫«à“ EMS ‡¢â¡¢âπ 0 0.25
0.50 0.75 ·≈– 1% „ÀâÕ—µ√“°“√√Õ¥™’«‘µ 100 86.22
60.14 34.06 ·≈– 7.98% µ“¡≈”¥—∫ (Table 1)

·≈–‡¡◊ËÕπ”¡“À“§à“√–¥—∫§«“¡‡¢â¡¢âπ EMS ∑’Ë„Àâ
Õ—µ√“√Õ¥™’«‘µ 50% (LD

50
) æ∫«à“§«“¡‡¢â¡¥—ß°≈à“«§◊Õ

0.62% (Õ¬Ÿà„π™à«ß™à«ß√–À«à“ß 0.5-0.75%) (Figure 1)

2. °“√µ√«® Õ∫≈—°…≥–∑“ß —≥∞“π«‘∑¬“

 ’¢Õßª≈’¥Õ° Àπâ“«—«„πÀπà«¬∑¥≈Õß ‡ª√’¬∫‡∑’¬∫
·≈–∑’Ë∑√’µ EMS ‡¢â¡¢âπ 0.25% ¡’‡©æ“–ª≈’¢Õß¥Õ°
 ’·¥ß‡™àπ‡¥‘¡ 100% ‡∑à“°—π  „π¢≥–∑’Ë EMS ‡¢â¡¢âπ
0.50% „Àâª≈’ ’·¥ß·≈–‡À≈◊Õß‡∑à“°—π§◊Õ 50%  à«π EMS
‡¢â¡¢âπ 0.75% „Àâª≈’ ’‡À≈◊Õß 14.2  ’‡À≈◊Õß‡¢â¡ 71.42%
·≈– EMS ‡¢â¡¢âπ 1.0% ¡’ª≈’ ’‡À≈◊Õß 60%  ’‡À≈◊Õß
‡¢â¡ 20% (Table 2)

§«“¡ Ÿß¢Õßª≈’  Àπà«¬∑¥≈Õß  ‡ª√’¬∫‡∑’¬∫  ·≈–
EMS ‡¢â¡¢âπ 0.25% ¡’¢π“¥¢Õßª≈’¥Õ°‡∑à“°—∫®“π√Õß
¥Õ°®”π«π 100% „π¢≥–∑’Ë EMS ‡¢â¡¢âπ 0.50 ·≈–
1.0% ¡’§«“¡ Ÿß¢Õßª≈’ 1/2-3/4 ¢Õß®“π√Õß¥Õ° 100%
·µà EMS ‡¢â¡¢âπ 0.75% ¡’§«“¡ Ÿß¢Õßª≈’¥Õ°‡∑à“°—∫
®“π√Õß¥Õ° 42.85% ·≈–ª≈’ Ÿß¢π“¥ 1/2-3/4 ¢Õß®“π
√Õß¥Õ° 28.5% (Table 2)

Table 1. Survival percentage of nodular callus of

anthurium cv. Valentino after treated

with EMS for 90 min and cultured on

regeneration medium for 2 weeks.

Concentration of EMS (%) Survival percentage

0 (Control) 100a
0.25 86.22b
0.50 60.14c
0.75 34.06d
1.0 7.98e

                 F-test                                       **
C.V. (%) 11.39

Means within column followed by different letter are

significantly different  at p<0.01

Figure 1. Survival percentage of nodular callus

of anthurium cv. Valentino treated by

various concentrations of EMS for 90

minutes.
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¡ÿ¡¢Õßª≈’¥Õ° Àπà«¬∑¥≈Õß ‡ª√’¬∫‡∑’¬∫ ·≈–
EMS ‡¢â¡¢âπ 0.25, 0.50, 0.75 ·≈– 1.0% ¡’ª≈’∑”¡ÿ¡
¢π“¥ 0-25 Õß»“ °—∫®“π√Õß¥Õ° 33.3, 0 25, 28.57
·≈– 60% µ“¡≈”¥—∫ ª≈’∑”¡ÿ¡ 45o °—∫®“π√Õß¥Õ° 50,
75, 75, 28.57 ·≈– 20% µ“¡≈”¥—∫ πÕ°®“°π’È ¡’ª≈’
∑”¡ÿ¡ 90o °—∫®“π√Õß¥Õ°‡©æ“–„πÀπà«¬∑¥≈Õß ‡ª√’¬∫
‡∑’¬∫ ·≈– EMS ‡¢â¡¢âπ 0.75% ‡∑à“°—∫ 16.7 ·≈–
14.28% µ“¡≈”¥—∫ (Table 2)

§«“¡°«â“ß¢Õß®“π√Õß¥Õ° Àπà«¬∑¥≈Õß ‡ª√’¬∫
‡∑’¬∫ ·≈– EMS ‡¢â¡¢âπ 0.25% „Àâ§«“¡°«â“ß¢Õß®“π
√Õß¥Õ°¡“°°«à“ 4 ́ ¡. 100% ‡∑à“°—π  à«π EMS ‡¢â¡¢âπ
0.75%  „Àâ§«“¡°«â“ß¢Õß®“π√Õß¥Õ°¡“°°«à“ 4 ´¡.
57.14% EMS ‡¢â¡¢âπ 0.50, 0.75 ·≈– 1.0% „Àâ§«“¡
°«â“ß¢Õß®“π√Õß¥Õ°√–À«à“ß 2.5-3 ´¡. 100, 28.5 ·≈–
100% µ“¡≈”¥—∫ ≈—°…≥–¥—ß°≈à“«· ¥ß„π Table 2

°“√º≈‘µ¥Õ°µ—«‡¡’¬  Àπà«¬∑¥≈Õß¡’°“√ √â“ß¥Õ°
µ—«‡¡’¬ 100% EMS ‡¢â¡¢âπ Ÿß¢÷Èπ  àßº≈„Àâ°“√ √â“ß¥Õ°
µ—«‡¡’¬≈¥≈ß EMS ‡¢â¡¢âπ 1.0% ¬—∫¬—Èß°“√ √â“ß¥Õ°µ—«
‡¡’¬‰¥â 100% (Figure 2)   ”À√—∫®”π«π¥Õ°‡©≈’Ë¬∑’Ë
 √â“ßµàÕµâππ—Èπ‰¡à¡’§«“¡·µ°µà“ß°—π¡“° (1-1.75 ¥Õ°µàÕ
µâπ) EMS ‡¢â¡¢âπ 0.75% „Àâ®”π«π¥Õ°‡©≈’Ë¬µàÕµâπ
1.75 ¥Õ°  Ÿß°«à“™ÿ¥‡ª√’¬∫‡∑’¬∫´÷Ëß„Àâ¥Õ°‡©≈’Ë¬ 1.5 ¥Õ°
(Figure 3)

«‘®“√≥å

‡¡Õ√‘ ‡µÁ¡¡“µ‘§‚π¥Ÿ≈“·§≈≈— ∑’Ë∑√’µ¥â«¬ EMS
§«“¡‡¢â¡¢âπµà“ßÊ  ‡¡◊ËÕπ”‰ª‡æ“–‡≈’È¬ßπ“π 4  —ª¥“Àå
¡’Õ“°“√´’¥¢“« (chorosis) Õ—µ√“°“√√Õ¥™’«‘µ≈¥≈ß Õ“®
‡π◊ËÕß®“°„π°“√∑√’µ‚π¥Ÿ≈“·§≈≈— „π “√≈–≈“¬ EMS
¿“¬„µâ ¿“æ‡¢¬à“‡≈’È¬ß àßº≈„Àâ‚π¥Ÿ≈“·§≈≈—  “¡“√∂¥Ÿ¥ ÷́¡
 “√≈–≈“¬ EMS ‰¥â∑—Ë«∑—Èßº‘«·§≈≈—     ¡ªÕß ·≈–«‘∑¬“
(2542) √“¬ß“π«à“¿“¬„π°âÕπ‚π¥Ÿ≈“·§≈≈— ¡—ß§ÿ¥ª√–°Õ∫
¥â«¬‡π◊ÈÕ‡¬◊ËÕ‡®√‘≠∑’Ë¬—ß¡’°‘®°√√¡°“√·∫àß‡´≈≈å Ÿß ¥—ßπ—Èπ
‡¡◊ËÕºà“π°“√∑√’µ “√≈–≈“¬ EMS ®÷ß∑”„Àâ‚¥π∑”≈“¬‡ªìπ
®”π«π¡“° ®“°°“√»÷°…“π’Èæ∫«à“·§≈≈— „πÀπà«¬∑¥≈Õß
∑’Ë∑√’µ¥â«¬ EMS ‡¢â¡¢âπ 1.0% ·≈– 0.75% ‚¥π∑”≈“¬
·≈–¡’Õ“°“√¥—ß°≈à“«¡“°°«à“§«“¡‡¢â¡¢âπ 0.5%  ·≈–
0.25% ¥—ßπ—Èπ‡¡◊ËÕπ”‰ª‡æ“–‡≈’È¬ß®÷ß¡’Õ—µ√“°“√√Õ¥™’«‘µµË”
¥â«¬‡™àπ°—π ‡«≈“„π°“√∑√’µ EMS °Á¡’§«“¡ ”§—≠ „π°“√
»÷°…“π’È‰¡à‰¥âº—π·ª√‡«≈“ ‡≈◊Õ°„™â∑’Ë 90 π“∑’ ·µàÕ—µ√“√Õ¥
™’«‘µ¬—ß§ß Ÿß°«à“ 50% ‡¡◊ËÕ„™â§«“¡‡¢â¡¢âπ 0.25-0.5%
„π¢≥–∑’Ë·§≈≈— ¡—ß§ÿ¥∑πµàÕ§«“¡‡¢â¡¢âπ EMS §«“¡
‡¢â¡¢âπ¥—ß°≈à“«¥â«¬‡«≈“‡æ’¬ß 15-30 π“∑’   Lee ·≈–
Lee (2002) √“¬ß“π°“√™—°π”°“√°≈“¬æ—π∏ÿå¢Õß¢â“«‚¥¬
„™â·§≈≈— ∑’Ë™—°π”‰¥â®“°≈–ÕÕß‡° √ ¡“∑√’µ¥â«¬ EMS
§«“¡‡¢â¡¢âπ 0.5% (ª√‘¡“µ√/ª√‘¡“µ√) 10 ·≈– 20 «—π

Table 2. Floral morphology of regenerant anthurium cv. Valentino after treating nodular callus with

0.25-1.0% EMS. Regenerants were raised in lath-house for 12 months.

Conc. of EMS (%)
                Floral morphology

Control 0.25 0.50 0.75 1.0

Color of spadix Red (100%) 6/6(100) 4/4(100) 2/4(50) 0/7(0) 0/5(0)
Yellow (100%) 0/6(0) 0/4(0) 0/4(0)- 1/7(14.28) 3/5(60)
Yellow (50-85%) 0/6(0)- 0/4(0)- 0/4(0)- 5/7(71.42) -0/5(0)
Yellow (0-49%) 0/6(0)- 0/4(0)- 2/4(50) 0/7(0)- 1/5(20)

Height of spadix Same 6/6(100) 4/4(100) 0/4(0)- 3/7(42.85) 0/5(0)-
(compare with spathe) 1/2-3/4 of spathe 0/6(0)- 0/4(0)- 4/4(100) 2/7(28.570 5/5(100)
Angle of spadix on
spathe 0-25o 2/6(33.3) 0/4(0) 1/4(25) 2/7(28.57) 3/5(60)

45o 3/6(50) 3/4(75) 3/4(75) 2/7(28.57) 1/5(20)
90o 1/6(16.7) 0/4(0) 0/4(0) 1/7(14.28) 0/5(0)

Width of spathe > 4 cm 6/6(100) 4/4(100) 0/4(0) 4/7(57.14) 0/5(0)
2.5-3.5 cm 0/6(0)- 0/4(0)- 100 2/7(28.57) 5/5(100)
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Figure 2. Percentage of plant with flowers, female

and male flowers on spadix of regener-

ated anthurium treated with various

concentrations of EMS.

Figure 3. Average number of flowers per plant of

anthurium cv. Valentino after treating

with various concentrations of EMS.

Figure 4. Floral morpholgy of regenerant anthurium cv. Valentino treated by EMS at

various concentrations.
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æ∫«à“¡’Õ“°“√ chlorosis ∑’Ë√ÿπ·√ß  ·≈–‰¥â·§≈≈— ∑’Ë¡’
≈—°…≥–‡º◊Õ°¡“°¢÷Èπ Õ¬à“ß‰√°Áµ“¡ §«“¡‡¢â¡¢âπ·≈–√–¬–
‡«≈“¥—ß°≈à“« àß‡ √‘¡°“√°≈“¬æ—π∏ÿå„π¢â“«‚æ¥‰¥â ®“°°“√
»÷°…“π’Èæ∫«à“ EMS ‡¢â¡¢âπ 0.62% (ª√‘¡“µ√/ª√‘¡“µ√)
¡’º≈„π°“√¬—∫¬—Èß°“√æ—≤π“¢Õß‚π¥Ÿ≈“·§≈≈—  50%
§«“¡‡¢â¡¢âπ¥—ß°≈à“« √â“ß§«“¡‡ ’¬À“¬·≈–°àÕ„Àâ‡°‘¥°“√
‡ª≈’Ë¬π·ª≈ß°—∫Àπà«¬æ—π∏ÿ°√√¡Õ¬à“ßπâÕ¬ 50% (LD

50
)

§à“π’È·µ°µà“ß°—π¢÷ÈπÕ¬Ÿà°—∫™‘Èπ à«π ·≈–Õ“¬ÿ¢Õß™‘Èπ à«πæ◊™
∑’Ëπ”¡“∑√’µ √–¬–‡«≈“„π°“√∑√’µ ·≈–§«“¡‡¢â¡¢âπ¢Õß
 “√‡§¡’∑’Ë„™â„π°“√∑√’µ ( ‘√πÿ™, 2540)  Gahukar ·≈–
Jambhale (2000) æ∫«à“„π°“√∑√’µ·§≈≈— ÕâÕ¬ Õ“¬ÿ 15
«—π À≈—ß°“√¬â“¬‡≈’È¬ß„π “√≈–≈“¬ EMS §«“¡‡¢â¡¢âπ
0.02% π“π 24 ™—Ë«‚¡ß „ÀâÕ—µ√“√Õ¥™’«‘µ¢Õß·§≈≈—  50%
À“°‡ªìπ™‘Èπ à«πª≈“¬¬Õ¥°≈â«¬„πÀ≈Õ¥∑¥≈Õß Õ“¬ÿ 4
 —ª¥“Àå §à“ LD

50
 ¢Õß EMS §◊Õ§«“¡‡¢â¡¢âπ 300 ¡‘≈≈‘

‚¡≈≈“√å π“π 30 π“∑’ (Bhagwat and Duncan, 1998)
®“°°“√»÷°…“°“√∑√’µ EMS ‡¢â¡¢âπ 1.0% °—∫

Àπâ“«—«æ—π∏ÿå‚´‡πµ„π√ÿàπ∑’Ë 1 (M1R1) æ∫„∫¡’Õ“°“√¥à“ß
3  ≈—°…≥–  §◊Õ  ¥à“ß‡ªìπ∫“ß à«π¢Õß„∫  ¥à“ß∑—Èß„∫  ·≈–
¥à“ß°√–®“¬∑—Ë«„∫  πÕ°®“°π’È„∫Àπâ“«—«∑’Ë∑√’µ¥â«¬ EMS
‡¢â¡¢âπ 0.75% ¬—ßæ∫√Ÿª√à“ß¢Õß„∫·µ°µà“ß‰ª®“°≈—°…≥–
‡¥‘¡§◊Õ „∫µ‘¥°—π‡ªìπ®’∫ ·≈–„∫∫‘¥‡∫’È¬«  ´÷Ëß≈—°…≥–º‘¥
ª°µ‘‡À≈à“π’È‡°‘¥¢÷Èπ‡æ’¬ß√ÿàπ‡¥’¬« (∏—≠≠“æ√ ·≈– ¡ªÕß,
2547) §«“¡º‘¥ª°µ‘¢Õß≈—°…≥–∑“ß —≥∞“π∑’Ëæ∫„πæ—π∏ÿå
«“‡≈πµ‘‚π„π√–À«à“ß∑’Ë‡≈’È¬ß¥Ÿ„π‡√◊Õπ√–·πß¡’ 2 ≈—°…≥–
„À≠àÊ §◊Õ¢π“¥ √Ÿª√à“ß¢Õß„∫ (∏—≠≠“æ√ ·≈– ¡ªÕß,
2547) ·≈–¥Õ°   °“√°≈“¬¢Õß≈—°…≥–¥Õ°∑’Ë‡ÀÁπ‰¥â
™—¥‡®π§◊Õª≈’¥Õ°∑’Ë‡ª≈’Ë¬π®“° ’™¡æŸ-·¥ß ‡ª≈’Ë¬π‡ªìπ ’
‡À≈◊Õß∫“ß à«π (‰§‡¡Õ√“) ®π∂÷ß ’‡À≈◊Õß∑—Èßª≈’ (°≈“¬
æ—π∏ÿåÕ¬à“ß ¡∫Ÿ√≥å)  °“√°≈“¬æ—π∏ÿå„π≈—°…≥–¥—ß°≈à“«¬—ß
‰¡à¡’√“¬ß“π„π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ  À√◊Õ°“√™—°π”°“√
°≈“¬æ—π∏ÿå„πÀ≈Õ¥∑¥≈Õß„πÀπâ“«—«¡“°àÕπ °“√°≈“¬æ—π∏ÿå
„π≈—°…≥– ’¢Õßª≈’¥Õ° Õ“®‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫
‡∫  ‚¥¬‡∫ µ—«„¥µ—«Àπ÷Ëß‡ª≈’Ë¬π·ª≈ß‰ª„π√Ÿª·∫∫∑’Ë‡√’¬°
«à“ point mutation ·≈–‡∫ ¥—ß°≈à“«§«∫§ÿ¡°“√ √â“ß°√¥
Õ–¡‘‚πÀ√◊Õ‡Õπ‰´¡å∑’Ë‡°’Ë¬«°—∫«‘∂’°“√ √â“ß√ß§«—µ∂ÿ·Õπ‚∏
‰´¬“π‘πÀ√◊Õ‡∫µ“‰´¬“π‘π ́ ÷Ëß‡ªìπ≈—°…≥–§ÿ≥¿“æ §«∫§ÿ¡
‚¥¬¬’ππâÕ¬§Ÿà ‰¡à¡’§«“¡´—∫´âÕπ„π°“√· ¥ßÕÕ° ‡¡◊ËÕ

æ‘®“√≥“∂÷ß°“√ √â“ß¥Õ°µ—«‡¡’¬æ∫«à“ “√‡§¡’°àÕ°≈“¬æ—π∏ÿå
EMS ‡¢â¡¢âπ 1%  ¬—∫¬—Èß°“√ √â“ß¥Õ°µ—«‡¡’¬ 100%
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