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§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ (Morus spp.) ®”·π°‚¥¬„™â

AP- PCR markers

Genetic Diversity of Mulberry (Morus spp.) Germplasms Based on

AP- PCR Markers
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Abstract

Mulberry is the best food for silkworm (Bombyx mori). Additionally, mulberry plant part can be used in
various commodities.  Classification of mulberry plants has not been well-established and caused the complexity in
nomenclature.  This study was set up to investigate the diversity of 53 mulberry accessions comprising 44 acces-
sions as cultivated mulberry and  9 accessions as wild mulberry plants based on Arbitrary Primed Polymerase Chain
Reaction (AP-PCR)  fingerprint  technique using 9 (17-20 bases) arbitrary primers.  It was found that a total number
of 140 bands were amplified, varying from 236 to 1,885 bp. The genetic similarity coefficient was in the range of
0.6286-0.9071. The mulberry accessions can be classified into 5 groups as group 1 comprising  all cultivated
mulberry  accessions (divided into sub group as 1.1, 1.2 and 1.3); whereas group 2, 3, 4 and 5 comprising wild
mulberry  accessions  from different  origins. The result also showed that the wild mulberry  accessions were clearly
different from cultivated mulberry accessions.

Key words:  Mulberry (Morus spp.), AP-PCR, PCR, genetic diversity

∫∑§—¥¬àÕ

À¡àÕπ (Morus spp.) ‡ªìπæ◊™Õ“À“√∑’Ë¥’∑’Ë ÿ¥¢ÕßÀπÕπ‰À¡ (Bombyx mori L.) ·≈–¬—ß®—¥‡ªìπæ◊™ “√æ—¥ª√–‚¬™πå∑’Ë
 “¡“√∂π”∑ÿ° à«π¢Õßµâπ‰ª„™â„π¥â“πµà“ßÊ ‰¥â∑—Èß ‘Èπ Õ¬à“ß‰√°Áµ“¡„πªí®®ÿ∫—π¬—ß¡’§«“¡ —∫ π‡°’Ë¬«°—∫√–∫∫°“√®—¥®”·π°À¡àÕπ
·≈–∑”„Àâ‡°‘¥§«“¡¬ÿàß¬“°„π°“√‡√’¬°™◊ËÕ ß“π«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ 53  “¬
µâπ  ́ ÷Ëßª√–°Õ∫¥â«¬À¡àÕπæ—π∏ÿåª≈Ÿ° 44  “¬µâπ·≈–À¡àÕπªÉ“ 9  “¬µâπ ¥â«¬‡∑§π‘§ AP - PCR ‚¥¬„™â‰æ√‡¡Õ√å·∫∫ ÿà¡ ®”π«π
9 ™π‘¥ (¢π“¥ 17 -  20 ‡∫ ) æ∫«à“  “¡“√∂ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ‰¥â∑—Èß ‘Èπ 140 ·∂∫ ∑’Ë¡’¢π“¥Õ¬Ÿà„π™à«ß√–À«à“ß  236 - 1,885 §Ÿà
‡∫  °“√«‘‡§√“–Àåæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ 53   “¬µâπæ∫«à“ ¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡‡À¡◊Õπ∑“ßæ—π∏ÿ°√√¡Õ¬Ÿà„π™à«ß 0.6286 - 0.9071
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∫∑π”

À¡àÕπ (Mulberry : Morus spp.) ‡ªìπæ◊™
Õ“À“√∑’Ë¥’∑’Ë ÿ¥¢ÕßÀπÕπ‰À¡ (Bombyx mori L.) ·≈–
‡ªìπæ◊™∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®™π‘¥Àπ÷Ëß„πª√–‡∑»
∑’Ë¡’°“√ª≈Ÿ°À¡àÕπ‡≈’È¬ß‰À¡‡æ◊ËÕº≈‘µ‡ âπ‰À¡ ‡™àπ ®’π
Õ‘π‡¥’¬ ≠’ËªÿÉπ ·≈–ª√–‡∑»‰∑¬ πÕ°®“°π’ÈÀ¡àÕπ¬—ß®—¥
‡ªìπæ◊™ “√æ—¥ª√–‚¬™πå π◊ËÕß®“° à«πµà“ßÊ ¢ÕßÀ¡àÕπ
 “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â∑—Èß ‘Èπ ‰¥â·°à °“√π”„∫À¡àÕπ
¡“ª√–°Õ∫‡ªìπÕ“À“√™π‘¥µà“ßÊ ‡π◊ËÕß®“°„∫À¡àÕπ
¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß °“√π”„∫¡“∑”™“„∫À¡àÕπ ´÷Ëß
‡ªìπ‡§√◊ËÕß¥◊Ë¡ ¡ÿπ‰æ√‡æ◊ËÕ ÿ¢¿“æ∑’Ë¡’ “√ ”§—≠À√◊Õ “√
ÕÕ°ƒ∑∏‘ÏÀ≈“¬™π‘¥´÷Ëß¡’ √√æ§ÿ≥∑“ß‡¿ —™»“ µ√å „π
ªí®®ÿ∫—π™“À¡àÕπ„∫À¡àÕπ·≈–º≈À¡àÕπ¬—ß‰¥â∂Ÿ°π”‰ª„™â
ª√–‚¬™πå„π¥â“πÕÿµ “À°√√¡µà“ßÊ À√◊Õ„™â‡ªìπ à«πº ¡
¢Õßº≈‘µ¿—≥±åÕ◊ËπÊ ‡™àπ „πÕÿµ “À°√√¡Õ“À“√ ‚¥¬„™â
‡ªìπ à«πº ¡¢Õß‰Õ»°√’¡ ¢π¡§ÿ°°’È ∫–À¡’Ë·≈–‡§√◊ËÕß
ª√ÿß√  „πÕÿµ “À°√√¡‡§√◊ËÕß ”Õ“ß ¡’°“√ °—¥ “√∫“ß
™π‘¥®“° à«π„∫ °‘Ëß ·≈–√“°À¡àÕπ ‡æ◊ËÕπ”‰ª„™â‡ªìπ à«π
º ¡¢Õß§√’¡Àπâ“¢“« (whitening cream) («‘‚√®πå,
2545)  ‡π◊ËÕß®“° “√ °—¥®“°‡ª≈◊Õ°√“° ¡’ƒ∑∏‘Ï¬—∫¬—Èß
‡Õπ‰´¡å‰∏‚√´‘‡π  (Tyrosinase inhibitor) ́ ÷Ëß‡°’Ë¬«¢âÕß
„π°√–∫«π°“√ √â“ß‡¡Á¥ ’ (melanin) ∑’Ëº‘«Àπ—ß·≈–
 “√ °—¥®“°„∫À¡àÕπ¡’ƒ∑∏‘Ïµâ“πÕπÿ¡Ÿ≈Õ‘ √– (antioxidant
activity)  à«π„πÕÿµ “À°√√¡¬“‰¥â¡’°“√®¥ ‘∑∏‘∫—µ√¬“
√—°…“‚√§‡Õ¥ å ́ ÷Ëßª√–°Õ∫¥â«¬ §Ÿ«“‚ππ ‡Œ™ ‚¡√Ÿ́ ‘π ·≈–
morusin-4-glucoside ∑’Ë·¬°®“°‡ª≈◊Õ°√“°À¡àÕπ
(‡Õ¡Õ√, 2543)   °‘ËßÀ¡àÕπ∑’Ë‡À≈◊Õ„™â®“°°“√‡≈’È¬ß‰À¡
 “¡“√∂π”‰ª„™â∑”‡™◊ÈÕ‡æ≈‘ß „™â‡ªìπ«— ¥ÿ‡æ“–‡ÀÁ¥ ‡ª≈◊Õ°
¢Õß°‘Ëßπ”‰ª∑”°√–¥“… ‡π◊ÈÕ‰¡âπ”‰ªº ¡∑”„¬ —ß‡§√“–Àå
(rayon)  à«π°“°„∫À¡àÕπ∑’Ë‡À≈◊Õ®“°°“√‡≈’È¬ß‰À¡¡—°

®–„™â∑”ªÿÜ¬À¡—°·≈–‡≈’È¬ßª»ÿ —µ«å ( ∂“∫—π«‘®—¬À¡àÕπ‰À¡,
2547) „πª√–‡∑»‰∑¬ ‰¥â¡’°“√«‘®—¬·≈–§‘¥§âπ «‘∏’°“√
·ª√√Ÿªº≈‘µ¿—≥±å®“°À¡àÕπ®π ”‡√Á® ‡™àπ °“√∑”‰«πå
·≈–πÈ”º≈‰¡â °“√∑”·¬¡ ≈Ÿ°Õ¡ ‡¬≈≈’Ë·≈–¢â“«‡°√’¬∫
®“°º≈À¡àÕπ (« —πµå, 2546) „πª√–‡∑»Õ‘π‡¥’¬¡’°“√
π”‡π◊ÈÕ‰¡â¢ÕßÀ¡àÕπ¡“∑”‡§√◊ËÕß‡√◊Õπ  ß“πΩï¡◊Õ Õÿª°√≥å
°’Ã“ ‡™àπ ‰¡â‡∑ππ‘  ‰¡âŒÕ°°’È πÕ°®“°π’È„π‡Õ‡™’¬ ¬ÿ‚√ª
µÕπ„µâ·≈–Õ‡¡√‘°“µÕπ„µâ¡’°“√π”µâπÀ¡àÕπ¡“„™â®—¥ «π
µ“¡ ∂“π∑’Ëµà“ßÊ ‡™àπ „π∫â“πÀ√◊Õ∫√‘‡«≥∂ππ  (Tipton,
1994)

„πªí®®ÿ∫—πÀ¡àÕπ‰¥â∂Ÿ°®”·π°ÕÕ°·≈â«‡°◊Õ∫
65 ™π‘¥ ‚¥¬π—°æƒ…»“ µ√å™“µ‘µà“ßÊ „πÕ¥’µ ‚¥¬Õ“»—¬
≈—°…≥–∑“ß —≥∞“π«‘∑¬“‡ªìπÀ≈—°  à«πÀ¡àÕπ∑’Ëª≈Ÿ°„π
ª√–‡∑»‰∑¬°Á¡’¡“°¡“¬À≈“°À≈“¬ “¬µâπ πÕ°®“°π’È
¬—ß¡’À¡àÕπªÉ“∑’Ë‡®√‘≠‡µ‘∫‚µÕ¬Ÿàµ“¡∏√√¡™“µ‘ À¡àÕπ∫“ß
æ—π∏ÿå¡’≈—°…≥–‚§√ß √â“ß∑“ß —≥∞“π«‘∑¬“§≈â“¬§≈÷ß°—π
¡“° ·µà¡’°“√‡√’¬°™◊ËÕµà“ß°—πÀ√◊Õ∫“ßæ—π∏ÿå¡’™◊ËÕ‡√’¬°
‡¥’¬«°—π ·µà¡’≈—°…≥– —≥∞“π¿“¬πÕ°µà“ß°—πÀ√◊Õ¡“®“°
·À≈àßµà“ß°—π ∑”„Àâ¡’ªí≠À“„π°“√®”·π°æ—π∏ÿå πÕ°®“°π’È
À¡àÕπ‡ªìπæ◊™º ¡¢â“¡∑—Èß„π√–¥—∫ ªï™’ å·≈– “¬æ—π∏ÿå
 “¡“√∂∂à“¬≈–ÕÕß‡° √√–À«à“ß°—π·≈–°—π®π‡°‘¥‡ªìπ≈Ÿ°
º ¡∑’Ë “¡“√∂ ◊∫æ—π∏ÿåµàÕ‰ª‰¥âÕ’° ®÷ß∑”„Àâ¡’§«“¡ —¡æ—π∏å
∑“ßæ—π∏ÿ°√√¡°—πÕ¬à“ß„°≈â™‘¥ ¡’°“√°≈“¬æ—π∏ÿå·≈–∑”„Àâ
‡°‘¥§«“¡ ß —¬‡°’Ë¬«°—∫ ªï™’ å¢ÕßÀ¡àÕπ  ‚¥¬∑’Ë°“√»÷°…“
∑“ßÕπÿ°√¡«‘∏“π°Á¬—ß®”°—¥Õ¬Ÿà‡©æ“–„π ªï™’ å∑’Ë¡’§«“¡
 ”§—≠µàÕ°“√‡≈’È¬ß‰À¡  à«π ªï™’ åÕ◊ËπÊ ¬—ß‰¡à¡’¢âÕ¡Ÿ≈
‡æ’¬ßæÕ ∑”„Àâ„πªí®®ÿ∫—π°“√®”·π°æ◊™„π genus Morus
L. ¬—ß§ß‡ªìπ∑’Ë∂°‡∂’¬ß°—πÕ¬à“ß¡“°·≈–‡°‘¥§«“¡ —∫ π
‡°’Ë¬«°—∫¡“µ√∞“π¢Õß√–∫∫°“√®—¥®”·π°À¡àÕπ (Awasthi
et al., 2004)

·≈–®—¥°≈ÿà¡À¡àÕπÕÕ°‰¥â‡ªìπ 5 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë 1  ª√–°Õ∫¥â«¬À¡àÕπæ—π∏ÿåª≈Ÿ°∑—ÈßÀ¡¥ (·¬°‡ªìπ°≈ÿà¡¬àÕ¬ 1.1, 1.2 ·≈– 1.3)
 à«π°≈ÿà¡∑’Ë 2, 3, 4  ·≈– 5  ª√–°Õ∫¥â«¬À¡àÕπªÉ“∑’Ë¡’·À≈àß°”‡π‘¥·≈–∑’Ë¡“¢Õß “¬µâπ·µ°µà“ß°—π º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“
 “¡“√∂·¬°À¡àÕπªÉ“ÕÕ°®“°À¡àÕπæ—π∏ÿåª≈Ÿ°‰¥âÕ¬à“ß™—¥‡®π

§” ”§—≠:  À¡àÕπ (Morus spp.) AP- PCR PCR §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
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®“°√“¬ß“π°“√„™â‡∑§π‘§∑“ß™’««‘∑¬“√–¥—∫
‚¡‡≈°ÿ≈ ‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß
À¡àÕπ ‡™àπ  ‡∑§π‘§ RAPD (Randomly Amplified
Polymorphism DNA) (Weiguo and Yile, 2004; Lou
et al.,1998), ‡∑§π‘§ RAPD √à«¡°—∫ DAMD (Direct
Amplification of Minisatellite DNA) (Bhattacharya
and  Ranade, 2001), ‡∑§π‘§ ISSR (Inter Simple
Sequence Repeat) (Vijayan  and  Chatterjee, 2003;
Aggarwal et al., 2004; Vijayan et al., 2005;
Weiguo et al., 2007), ‡∑§π‘§ RAPD √à«¡°—∫ ISSR
(Vijayan et al., 2004; Awasthi et al., 2004) ·≈–
‡∑§π‘§ AFLP (Amplified Fragment Length Poly-
morphism) (Sharma et al., 2000; Botton et al.,
2005) ‡ªìπµâπ

‡∑§π‘§ AP - PCR (Arbitrary Primed Poly-
merase chain reaction) ‡ªìπ°“√„™â‰æ√‡¡Õ√å·∫∫ ÿà¡
¢π“¥ 10 - 34 ‡∫ À√◊Õ¡“°°«à“π—Èπ (Welsh and
McClelland, 1991) ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ ‚¥¬
ªØ‘°‘√‘¬“ æ’´’Õ“√å §«“¡·µ°µà“ß¢Õß “√¥’‡ÕÁπ‡Õ‡√‘Ë¡µâπ
‰¥â°àÕ„Àâ‡°‘¥§«“¡·µ°µà“ß„π§«“¡ “¡“√∂¢Õß°“√‡°‘¥°“√
®”≈Õßµ—«·≈–¢π“¥™‘Èπ¥’‡ÕÁπ‡Õ∑’Ë∂Ÿ°®”≈Õßµ—« ‡°‘¥º≈‡ªìπ
√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡ÕÀ≈“°À≈“¬√Ÿª·∫∫ ‡¡◊ËÕπ”
¡“·¬°¢π“¥∫π·ºàπ«ÿâπÕ–°“‚√  À√◊ÕÕ–§√‘≈“‰¡¥å
(acrylamide) ‚¥¬‡∑§π‘§Õ‘‡≈Á°‚µ√‚ø√‘ ‘  ·≈â«√«∫√«¡
¢âÕ¡Ÿ≈¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√∑”ªØ‘°‘√‘¬“æ’́ ’Õ“√å ‚¥¬
„™â‰æ√‡¡Õ√å®”π«πÀπ÷Ëß °Á®– “¡“√∂π”¡“„™â∫Õ°§«“¡
·µ°µà“ß√–À«à“ß ªï™’ åÀ√◊Õ√–À«à“ß “¬æ—π∏ÿå‰¥â ‡∑§π‘§π’È
∑”‰¥âßà“¬√«¥‡√Á«  ¡’ª√– ‘∑∏‘¿“æ·≈–ª√–À¬—¥  µâÕß°“√
„™âª√‘¡“≥¥’‡ÕÁπ‡Õµâπ·∫∫‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ (10 - 25
π“‚π°√—¡µàÕªØ‘°‘√‘¬“) ®÷ß‡À¡“– ”À√—∫„™â„π°√≥’∑’Ë¡’
¥’‡ÕÁπ‡ÕÕ¬Ÿà®”°—¥·≈–‡À¡“– ¡ ”À√—∫„™â„π°“√®”·π°
æ—π∏ÿ°√√¡¢Õßæ◊™ ·µà¡’¢âÕ‡ ’¬ §◊Õ ‡ªìπ‡§√◊ËÕßÀ¡“¬
æ—π∏ÿ°√√¡∑’Ë· ¥ß‡©æ“–≈—°…≥–‡¥àπ (dominant markers)
®÷ß‰¡à “¡“√∂·¬°§«“¡·µ°µà“ß¢Õß ‘Ëß¡’™’«‘µ∑’Ë‡ªìπ
heterozygous ÕÕ° ®“° homozygous ‰¥â ≈“¬æ‘¡æå
¥’‡ÕÁπ‡Õ®“°‡∑§π‘§ AP - PCR ∑’Ëª√–°Õ∫¥â«¬™‘Èπ à«π
¥’‡ÕÁπ‡Õ∑’Ë‡ªìπ polymorphic  “¡“√∂π”‰ª„™âª√–‚¬™πå

„π°“√®”·π° “¬æ—π∏ÿå·≈–µ√«® Õ∫§«“¡‡ªìπæàÕ - ·¡à
„™âµ‘¥µ“¡°“√§—¥·¬°ª√–™“°√∑’Ë‡°‘¥®“°°“√º ¡¢â“¡, „™â
‡ªìπ‡§√◊ËÕßÀ¡“¬ (marker) „π°“√ √â“ß·ºπ∑’Ë¬’π·≈–„™â
„π°“√ √â“ß‡¥π‚¥√·°√¡ (dendrogram) §«“¡ —¡æ—π∏å
∑“ß«‘«—≤π“°“√ ‚¥¬‡©æ“–„π√–¥—∫ ªï™’ å‡¥’¬«°—π (Welsh
et al., 1991) ∑—Èßπ’È ‡∑§π‘§ AP-PCR ‰¥â∂Ÿ°π”¡“„™âÕ¬à“ß
°«â“ß¢«“ß„π°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
¢Õßæ◊™ √«¡∂÷ß ‘Ëß¡’™’«‘µ™π‘¥Õ◊ËπÊ Õ’°¡“°¡“¬·µà¬—ß‰¡à¡’
√“¬ß“π°“√„™â„πÀ¡àÕπ ¥—ßπ—Èπ ‡∑§π‘§ AP-PCR ®÷ßπà“
®–‡ªìπÕ’°‡∑§π‘§Àπ÷Ëß∑’Ë¡’»—°¬¿“æ„π°“√π”¡“„™â ‡æ◊ËÕ
»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß “¬µâπÀ¡àÕπ
„πª√–‡∑»‰∑¬‰¥â

«‘∏’°“√»÷°…“

µ—«Õ¬à“ßæ◊™
À¡àÕπ (Morus spp.) ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È

¡’®”π«π 53  “¬µâπ (Table 1) ª√–°Õ∫¥â«¬À¡àÕπ
æ—π∏ÿåª≈Ÿ° 44  “¬µâπ·≈–À¡àÕπªÉ“ 9   “¬µâπ  ‚¥¬ 52
 “¬µâπ√«∫√«¡¡“®“°¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬·≈–Õ’° 1  “¬µâπ√«∫√«¡
®“°¿“§‡Àπ◊Õ¢Õß “∏“√≥√—∞ª√–™“∏‘ª‰µ¬ª√–™“™π≈“«
( ªª.≈“«) ‚¥¬‚§√ß°“√«‘®—¬°“√ª√—∫ª√ÿßæ—π∏ÿåÀ¡àÕπ
º≈ ¥ »Ÿπ¬å«‘®—¬ª√—∫ª√ÿßæ—π∏ÿåæ◊™‡æ◊ËÕ°“√‡°…µ√∑’Ë¬—Ëß¬◊π
§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

°“√ °—¥¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ
 °—¥¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ∑—Èß 53   “¬µâπ (Table

1) ¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª Wizard® Genomic DNA
Purification Kit (Promega) √à«¡°—∫«‘∏’∑’Ë¥—¥·ª≈ß®“°
Tai and Tanskley (1990) ‚¥¬„™â„∫ÕàÕππÈ”Àπ—° 0.4
°√—¡ ∑”„Àâ‡´≈≈å·µ°‚¥¬°“√∫¥„π Nuclei Lysis
solution ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 65 OC π“π 15 π“∑’ °”®—¥
Õ“√å‡ÕÁπ‡Õ¥â«¬‡Õπ‰´¡å RNaseA ∑”„Àâ‚ª√µ’πµ°µ–°Õπ
¥â«¬ Protein Precipitation solution ·≈â«π”‰ªªíòπ
‡À«’Ë¬ß∑’Ë 12,000 - 16,000 √Õ∫/«‘π“∑’ ‡æ◊ËÕ·¬°‡»…
‡´≈≈åÕÕ°‰ª µ°µ–°Õπ ¥’‡ÕÁπ‡Õ¥â«¬·Õ¡‚¡‡π’¬¡Õ–´‘‡µ¥
·≈â«‡µ‘¡‡Õ∏“πÕ≈ 70 % ‡æ◊ËÕ≈–≈“¬‡°≈◊ÕÕÕ°®“°‚¡‡≈°ÿ≈
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¢Õß¥’‡ÕÁπ‡Õ ·≈â«≈–≈“¬¥’‡ÕÁπ‡Õ¥â«¬ TE buffer ®“°π—Èπ
π”¥’‡ÕÁπ‡Õ∑’Ë‰¥â¡“µ√«® Õ∫ª√‘¡“≥·≈–§ÿ≥¿“æ‚¥¬«‘∏’
«—¥°“√‡√◊Õß· ß√à«¡°—∫ “√≈–≈“¬‡Õ∏‘‡¥’¬¡‚∫√‰¡¥å
„π«ÿâπÕ–°“‚√ ¥â«¬‡∑§π‘§Õ‘‡≈Á°‚∑√‚ø√‘́ ’  °àÕππ”¡“„™â
‡ªìπ¥’‡ÕÁπ‡Õµâπ·∫∫„πªØ‘°‘√‘¬“ AP-PCR À√◊Õ‡°Á∫‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ -20 OC

°“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡„π°“√ —ß‡§√“–Àå
¥’‡ÕÁπ‡Õ¥â«¬‡∑§π‘§ AP-PCR

§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ
‡ÕÀ¡àÕπ‰¥â®“° AP - PCR primer  11 ‰æ√‡¡Õ√å (Table
2) ‚¥¬∑’Ë‰æ√‡¡Õ√å·µà≈–™π‘¥®–∂Ÿ°π”¡“„™â∑¥ Õ∫°—∫
¥’‡ÕÁπ‡ÕÀ¡àÕπ®”π«π 5 °≈ÿà¡ ÷́Ëß·µà≈–°≈ÿà¡ª√–°Õ∫
¥â«¬¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ®”π«π 9 À√◊Õ 11  “¬µâπ
‡µ√’¬¡ “√≈–≈“¬‡æ◊ËÕ —ß‡§√“–Àå¥’‡ÕÁπ‡Õª√‘¡“µ√ 10
‰¡‚§√≈‘µ√„πÀ≈Õ¥‰¡‚§√‡´πµ√‘øî«´å¢π“¥ 0.20
¡‘≈≈‘≈‘µ√ ´÷Ëßª√–°Õ∫¥â«¬ 10xPCR buffer ∑’Ë¡’
(NH

4
)
2
SO

4
 2 mM dNTPs (Fermentas) 2.5mM

MgCl
2
(Fermentas) Taq DNA polymerase §«“¡

‡¢â¡¢âπ   5  U/µl (Fermentas)  ‰æ√‡¡Õ√å §«“¡‡¢â¡¢âπ

5  µM (Bio Basic  Inc.) ·≈–¥’‡ÕÁπ‡Õµâπ·∫∫  10 ng
 —ß‡§√“–Àå¥’‡ÕÁπ‡Õ„π‡§√◊ËÕß PCR (Corbett Research,
Germany) ‚¥¬µ—Èß‚ª√·°√¡§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¥—ßπ’È  (1) pre
denaturation ∑’ËÕÿ≥À¿Ÿ¡‘ 95 Ì́  ‡ªìπ‡«≈“π“π 3 π“∑’
(2) denaturation ∑’ËÕÿ≥À¿Ÿ¡‘ 95  Ì´ ‡ªìπ‡«≈“π“π 30
«‘π“∑’ (3) primer annealing  ∑’ËÕÿ≥À¿Ÿ¡‘ 55  Ì´ ‡ªìπ
‡«≈“π“π 40 «‘π“∑’ (4) extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72  Ì́  ‡ªìπ
‡«≈“π“π 1 π“∑’ 30 «‘π“∑’ ‚¥¬∑” È́”¢—ÈπµÕπ∑’Ë 2 - 4
®”π«π  45 √Õ∫ ·≈– (5) final extension ∑’ËÕÿ≥À¿Ÿ¡‘
72  Ì́  ‡ªìπ‡«≈“π“π 5 π“∑’ µ√«® Õ∫ º≈°“√ —ß‡§√“–Àå
¥’‡ÕÁπ‡Õ¥â«¬‡∑§π‘§ Õ‘‡≈Á°‚∑√‚ø√‘´’ „π TBE buffer
(ª√–°Õ∫¥â«¬ Tris base, EDTA ·≈– Boric acid)
§«“¡‡¢â¡¢âπ 0.5 ‡∑à“ ‚¥¬„™â«ÿâπÕ–°“‚√  §«“¡‡¢â¡¢âπ
1.5 % ∑’Ë‡µ‘¡ “√≈–≈“¬ ‡Õ∏‘‡¥’¬¡‚∫√‰¡§å ‡ª√’¬∫
‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“µ√∞“π (100 bp DNA ladder plus)
(Fermentas) π”‰ª àÕß¥Ÿ¿“¬„µâ· ßÕ—≈µ√“‰«‚Õ‡≈µ ·≈â«
∫—π∑÷°¿“æ¥â«¬‡§√◊ËÕß∂à“¬‡®≈ §—¥‡≈◊Õ°‡©æ“–‰æ√‡¡Õ√å
∑’Ë “¡“√∂·¬°§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡‰¥â‡æ◊ËÕπ”¡“„™â
µ√«® Õ∫§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡ (DNA polymor-
phism) ¢ÕßÀ¡àÕπ 53  “¬µâπµàÕ‰ª

Table 1   Morus spp.  accessions  and their  collection  locations  used  in  this  study.
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°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ‚¥¬„™â AP-PCR
marker

µ√«® Õ∫§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß
À¡àÕπ ‚¥¬„™â¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ∑—Èß 53  “¬µâπ‡ªìπ¥’‡ÕÁπ‡Õ
µâπ·∫∫ ‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬‰æ√‡¡Õ√å∑’Ë‰¥â®“°°“√
§—¥‡≈◊Õ°·≈â« °“√‡µ√’¬¡ “√≈–≈“¬‡æ◊ËÕ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ
°“√µ—Èß‚ª√·°√¡§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ „π‡§√◊ËÕß PCR ·≈–
°“√µ√«® Õ∫º≈º≈‘µ¥’‡ÕÁπ‡Õ®–°√–∑”‡™àπ‡¥’¬«°—∫„π
¢—ÈπµÕπ°“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡„π°“√ —ß‡§√“–Àå
¥’‡ÕÁπ‡Õ „π°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ 53  “¬µâπ
‰¥â∑”°“√∑¥≈Õß´È” 2 §√—Èß ®“°π—Èπ∑”°“√«‘‡§√“–Àå
¢π“¥¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â‚¥¬„™â‚ª√·°√¡ Photocapt
MW (Vilber Luormat, France)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
¢ÕßÀ¡àÕπ

‡ª√’¬∫‡∑’¬∫√Ÿª·∫∫¢Õß≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ∑’Ë‡ªìπ
º≈º≈‘µ®“°ªØ‘°‘√‘¬“ AP-PCR „πÀ¡àÕπ·µà≈– “¬µâπ
‚¥¬„Àâ·∂∫¥’‡ÕÁπ‡Õ∑’Ëª√“°Ø¡’§à“‡∑à“°—∫ 1 ·≈–‰¡à

1/ wild mulberry

ª√“°Ø¡’§à“‡∑à“°—∫ 0 ·≈â«π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“ª√–‡¡‘πÀ“
§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡‚¥¬°“√„™â‚ª√·°√¡ NTSYSpc
version 2.10p (Applied Biostatistics Inc.) §”π«≥
§à“ —¡ª√– ‘∑∏å§«“¡‡À¡◊Õπ∑“ßæ—π∏ÿ°√√¡ (genetic simi-
larity coefficient) µ“¡«‘∏’ simple matching À≈—ß®“°π—Èπ
π”§à“ similarity matrix ∑’Ë‰¥â¡“«‘‡§√“–Àå°“√®—¥°≈ÿà¡
(cluster analysis) ‚¥¬„™â«‘∏’ UPGMA (Unweighted
pair-group method on the basis of arithmetic
average)

º≈°“√»÷°…“

°“√§—¥‡≈◊Õ° AP-PCR primer ∑’Ë‡À¡“– ¡„π°“√
 —ß‡§√“–Àå¥’‡ÕÁπ‡ÕÀ¡àÕπ

‡¡◊ËÕ„™â¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ 53  “¬µâπ∑’Ë·∫àß
ÕÕ°‡ªìπ 5 °≈ÿà¡ ‡ªìπ¥’‡ÕÁπ‡Õµâπ·∫∫·≈–„™â ‰æ√‡¡Õ√å
∑’Ë¡’¢π“¥ 17 - 20 ‡∫  ®”π«π 11 ‰æ√‡¡Õ√å„π°“√‡æ‘Ë¡
ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬‡∑§π‘§æ’´’Õ“√å æ∫«à“¡’‰æ√‡¡Õ√å
®”π«π 9 ™π‘¥∑’Ë “¡“√∂ —ß‡§√“–Àå™‘Èπ à«π¥’‡ÕÁπ‡Õ‰¥â
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·≈–∑”„Àâ‡°‘¥√Ÿª·∫∫∑’Ë·µ°µà“ß°—π ‚¥¬¡’¢π“¥Õ¬Ÿà√–À«à“ß
350 - 1,800 §Ÿà‡∫  ́ ÷Ëß„™â·¬°§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡
¢ÕßÀ¡àÕπ·µà≈–°≈ÿà¡‰¥â „π¢≥–∑’Ë‰æ√‡¡Õ√åÕ’° 2 ™π‘¥
(AP04 ·≈– AP07)  “¡“√∂‡ªìπµâπ·∫∫ ”À√—∫ —ß‡§√“–Àå
·∂∫¥’‡ÕÁπ‡Õ‰¥â·µà‰¡à “¡“√∂·¬°„Àâ‡ÀÁπ§«“¡·µ°µà“ß
¢ÕßÀ¡àÕπ·µà≈–°≈ÿà¡ (Table 2) ¥—ßπ—Èπ ®÷ß§—¥‡≈◊Õ°
‰æ√‡¡Õ√å∑—Èß 9 ™π‘¥¥—ß°≈à“«‰ª„™â„π°“√®”·π°§«“¡
·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ 53  “¬µâπµàÕ‰ª

°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢ÕßÀ¡àÕπ‚¥¬„™â
AP-PCR primers

®“°º≈°“√∑¥≈Õßæ∫«à“ ‰æ√‡¡Õ√å∑’Ë§—¥‡≈◊Õ°¡“
9 ™π‘¥   “¡“√∂ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ‰¥â∑—Èß ‘Èπ 140 ·∂∫
‚¥¬¡’¢π“¥·∂∫¥’‡ÕÁπ‡ÕÕ¬Ÿà„π™à«ßª√–¡“≥ 236 - 1,885
§Ÿà‡∫  ‚¥¬®—¥‡ªìπ·∂∫¥’‡ÕÁπ‡Õ·∫∫ monomorphic 2
·∂∫·≈–‡ªìπ·∂∫¥’‡ÕÁπ‡Õ·∫∫ polymorphic 138 ·∂∫
§‘¥‡ªìπ 98.57% polymorphism ‚¥¬∑’Ë∑ÿ°‰æ√‡¡Õ√å∑’Ë
„™â “¡“√∂∑”„Àâ‡°‘¥·∂∫ polymorphic ‰¥â ‚¥¬‰æ√‡¡Õ√å
∑’Ë∑”„Àâ‡°‘¥·∂∫ polymorphic ¡“°∑’Ë ÿ¥ (27 ·∂∫) §◊Õ

AP01 (Fig. 1 A)  à«π‰æ√‡¡Õ√å∑’Ë∑”„Àâ‡°‘¥·∂∫ poly-
morphic πâÕ¬∑’Ë ÿ¥ (7 ·∂∫) §◊Õ AP11 (Table 3)

°“√„™â‰æ√‡¡Õ√å∑’Ë¡’≈”¥—∫π‘«§≈’‚Õ‰∑πå·µ°µà“ß
°—π¡“‡ªìπ®ÿ¥‡√‘Ë¡µâπ„π°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ„πÀ¡àÕπ 53
 “¬µâπ æ∫«à“ √Ÿª·∫∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¡’§«“¡·µ°µà“ß°—π
∑—Èß„π¥â“π¢π“¥·≈–®”π«π¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ëª√“°Ø¢÷Èπ
(Table 3) ‚¥¬‡©æ“–„π‰æ√‡¡Õ√å∑’Ë∑”„Àâ‡°‘¥√Ÿª·∫∫¢Õß
¥’‡ÕÁπ‡Õ ́ ÷Ëß®”‡æ“–µàÕ∫“ß “¬µâπ ‡™àπ ‰æ√‡¡Õ√å  AP01
(Fig. 1 A), AP03, AP05, AP06, AP08, AP09 (Fig.
1 B) ·≈– AP10 (Table 4) ∑—Èßπ’È À“°‡°‘¥√Ÿª·∫∫¥’‡ÕÁπ‡Õ
∑’Ë·µ°µà“ß°—π¡“° ‚Õ°“ ∑’Ë®’‚π¡¢ÕßÀ¡àÕπ®–¡’§«“¡
·µ°µà“ß°—π¡“°°Á‡ªìπ‰ª‰¥â Ÿß „π¢≥–‡¥’¬«°—πÀ“°√Ÿª·∫∫
¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ¡’§«“¡·µ°µà“ß°—ππâÕ¬ ®’‚π¡¢ÕßÀ¡àÕπ
°Á®–¡’§«“¡§≈â“¬§≈÷ßÀ√◊Õ§«“¡‡À¡◊Õπ°—π¡“°¬‘Ëß¢÷Èπ  ́ ÷Ëß
‡ªìπ ‘Ëß∫àß™’È∂÷ß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ
·≈–· ¥ß„Àâ‡ÀÁπ«à“≈”¥—∫‡∫ „π®’‚π¡¢ÕßÀ¡àÕπ¡’§«“¡
·µ°µà“ß°—π ́ ÷Ëß≈”¥—∫‡∫ „π®’‚π¡¢Õß ‘Ëß¡’™’«‘µ·µà≈–™π‘¥
·µà≈– “¬æ—π∏ÿå∑’Ë·µ°µà“ß°—π®–¡’º≈µàÕøï‚π‰∑ªá (pheno-
type) ¢Õß ‘Ëß¡’™’«‘µπ—ÈπÊ (ª√’¬“ ·≈–§≥–, 2549)

Table 2 Primer sequences with total amplified AP-PCR markers obtained for 6 groups of pool
DNA in fifty-three accessions of mulberry Primer
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Table 3   Polymorphism exhibited by AP-PCR  primers in fifty-three accessions of Morus spp.

Table 4   Accession-specific bands  in 11 mulberry accessions  produced from 7 AP-PCR primers.
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Fig. 1  Electrophoresis pattern obtained with AP-PCR markers. (A) Primer AP01 (B) Primer
AP09 in  fifty-three accessions. The number 1 - 57  present  the number of each accession
as listed in table 1, N is  negative  control and  M is 100 bp DNA ladder plus (Fermentus).
Allows present accession-specific bands.
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§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÀ¡àÕπ
‡¡◊ËÕπ”¢âÕ¡Ÿ≈®”π«π·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ∑—ÈßÀ¡¥

140 ·∂∫®“°‰æ√‡¡Õ√å·µà≈–™π‘¥∑’Ë„™â„π‡∑§π‘§ AP-PCR
¡“«‘‡§√“–Àå¥â«¬‚ª√·°√¡ NTSYSpc version 2.10p
§”π«≥§à“ —¡ª√– ‘∑∏‘Ï §«“¡‡À¡◊Õπ∑“ßæ—π∏ÿ°√√¡ ‚¥¬
«‘∏’ simple matching coefficient æ∫«à“ À¡àÕπ∑—Èß 53
 “¬µâπ¡’§à“¥—™π’§«“¡‡À¡◊ÕπÕ¬Ÿà„π™à«ß 0.6286 - 0.9071
‚¥¬∑’Ë “¬µâπ No.10 °—∫ No.11 ·≈– No.37 °—∫ No.38
¡’§à“ genetic similarity index (GSI) „°≈â‡§’¬ß°—π
¡“°∑’Ë ÿ¥ §◊Õ 0.9071  à«π No.3 °—∫ No.34 ·≈– No.24
°—∫ No.36 ¡’§à“ GSI Àà“ß°—π¡“°∑’Ë ÿ¥§◊Õ 0.6286  ‡¡◊ËÕ
π”§à“ similarity matrix ∑’Ë‰¥â¡“«‘‡§√“–Àå ‡æ◊ËÕ®—¥°≈ÿà¡
 “¬µâπÀ¡àÕπ‚¥¬„™â«‘∏’ UPGMA æ∫«à“  “¡“√∂·¬°
À¡àÕπªÉ“ÕÕ°®“°À¡àÕπæ—π∏ÿåª≈Ÿ°‰¥âÕ¬à“ß™—¥‡®π ‚¥¬

®—¥°≈ÿà¡À¡àÕπÕÕ°‰¥â‡ªìπ°≈ÿà¡„À≠à  5  °≈ÿà¡ §◊Õ  °≈ÿà¡∑’Ë
1, 2, 3, 4 ·≈– 5  (Fig. 2) ‰¥â·°à  °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡
∑’Ëª√–°Õ∫¥â«¬À¡àÕπæ—π∏ÿåª≈Ÿ°∑—ÈßÀ¡¥ 44  “¬µâπ  ‚¥¬
 “¡“√∂·∫àßÕÕ°‡ªìπ°≈ÿà¡¬àÕ¬‰¥âÕ’° 3 °≈ÿà¡¬àÕ¬ §◊Õ °≈ÿà¡
¬àÕ¬∑’Ë 1.1 , 1.2 ·≈– 1.3  ‚¥¬∑’Ë “¬µâπ No.10 °—∫ 11
≈– 37 °—∫ 38 „π°≈ÿà¡¬àÕ¬∑’Ë 1.1 ¡’§«“¡„°≈â™‘¥∑“ß
æ—π∏ÿ°√√¡°—π¡“°∑’Ë ÿ¥ °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬À¡àÕπ
ªÉ“‡æ»‡¡’¬ 2  “¬µâπ (No. 33 ·≈– 34) ∑’Ëπ”¡“®“°
Õ.ª“°™àÕß ®.π§√√“™ ’¡“ °≈ÿà¡∑’Ë 3 ª√–°Õ∫¥â«¬À¡àÕπªÉ“
‡æ»‡¡’¬ 2  “¬µâπ (No. 2 ·≈– 3) ∑’Ë¡’ª√–«—µ‘«à“¡’ºŸâπ”
¡“®“°ª√–‡∑»®’π °≈ÿà¡∑’Ë 4 ª√–°Õ∫¥â«¬À¡àÕπ
≈Ÿ°º ¡¢ÕßÀ¡àÕπªÉ“®”π«π 3  “¬µâπ (No.40, 41 ·≈–
42) °≈ÿà¡∑’Ë 5 ª√–°Õ∫¥â«¬À¡àÕπªÉ“ 2  “¬µâπ ‰¥â·°à
(No. 35 ·≈– 36) ∑’Ëπ”¡“®“° Õ.ª“°™àÕß ®.π§√√“™ ’¡“

Fig. 2 Dendrogram showed the relationships among fifty-three mulberry accessions from
AP-PCR fingerprint when  using  genetic similarity coefficient by  simple matching  method
and cluster analysis by UPGMA.
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«‘®“√≥åº≈°“√»÷°…“

°“√„™â‡∑§π‘§ AP-PCR ‚¥¬„™â‰æ√‡¡Õ√å®”π«π
9 ™π‘¥ „π°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß
À¡àÕπ 53  “¬µâπ æ∫«à“ ¡’§«“¡·µ°µà“ß¢Õß∞“π
æ—π∏ÿ°√√¡ ´÷ËßÕ“®®–‡ªìπº≈‡π◊ËÕß¡“®“°À¡àÕπ‡À≈à“π’È
∫“ß “¬µâπ‡°‘¥®“°°“√º ¡¢â“¡ ‡¥π‚¥√·°√¡∑’Ë‰¥â “¡“√∂
·¬°°≈ÿà¡¢ÕßÀ¡àÕπªÉ“ÕÕ°®“°À¡àÕπæ—π∏ÿåª≈Ÿ°‰¥âÕ¬à“ß
™—¥‡®π ́ ÷Ëß¡’§«“¡ Õ¥§≈âÕß°—∫º≈°“√„™â‡∑§π‘§ AP-PCR
„π°“√·¬°§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ßæ—π∏ÿåªÉ“
°—∫æ—π∏ÿåª≈Ÿ°¢Õß¢â“« (Yi. et al.,  1995) ·≈–∑“πµ–«—π
(KÖhler and Friedt, 1999) ∑—Èß¬—ß Õ¥§≈âÕß°—∫º≈
°“√„™â‡∑§π‘§Õ◊ËπÊ  „πÀ¡àÕπ ‡™àπ  ISSR ·≈– RAPD
(Awasthi et al., 2004) ·≈– ISSR (Weiguo et al.,
2007) ÷́Ëß “¡“√∂·¬°°≈ÿà¡¢ÕßÀ¡àÕπªÉ“·≈–À¡àÕπ
æ—π∏ÿåª≈Ÿ°ÕÕ°®“°°—π‰¥âÕ¬à“ß™—¥‡®π‡™àπ‡¥’¬«°—π

º≈°“√»÷°…“„π§√—Èßπ’È “¡“√∂π”‰ª„™âª√–‚¬™πå
„π°“√§—¥‡≈◊Õ° “¬µâπæàÕñ·¡à ∑’Ë®–„™â‡æ◊ËÕ°“√ª√—∫ª√ÿß
æ—π∏ÿåÀ¡àÕπµàÕ‰ª„πÕπ“§µ ‚¥¬°“√§—¥‡≈◊Õ°‡Õ“ “¬µâπ
∑’Ë¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡µË”À√◊Õ¡’§«“¡·µ°µà“ß
∑“ßæ—π∏ÿ°√√¡ Ÿß·≈–¡’≈—°…≥–‡¥àπ‡©æ“–µ—«∫“ßª√–°“√
¡“„™â‡ªìπæàÕ-·¡àæ—π∏ÿå ‡æ◊ËÕ √â“ß≈Ÿ°º ¡∑’Ë¡’≈—°…≥–¥’
µ√ßµ“¡§«“¡µâÕß°“√¢Õßπ—°ª√—∫ª√ÿßæ—π∏ÿåµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥‚§√ß°“√«‘®—¬°“√ª√—∫ª√ÿßæ—π∏ÿåÀ¡àÕπ
º≈ ¥ »Ÿπ¬å«‘®—¬ª√—∫ª√ÿßæ—π∏ÿåæ◊™‡æ◊ËÕ°“√‡°…µ√∑’Ë¬—Ëß¬◊π
§≥–‡°…µ√»“ µ√å   ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë π—∫ πÿπ
ß∫ª√–¡“≥„π°“√®—¥´◊ÈÕÕÿª°√≥å·≈– “√‡§¡’ ·≈–¢Õ
¢Õ∫§ÿ≥¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å  ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ∑’Ë π—∫ πÿπ ∂“π∑’Ë·≈–Õÿª°√≥å„π°“√«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

ª√’¬“ æ«ß ”≈’-À«—ß ¡π÷°,  ÿ¥“√—µπå §”º“,  π—Ëπ ®Õ°≈Õ¬,
æ‘π‘® À«—ß ¡π÷° ·≈– ¬»‘π∑√å °‘µ‘®—π∑‚√¿“ .
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