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∫∑§—¥¬àÕ: °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß§«“¬æ◊Èπ‡¡◊Õß‰∑¬ ®“°

6 ·À≈àß„πæ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß ®”π«π 160 µ—«Õ¬à“ß ‚¥¬ ÿà¡®“°®—ßÀ«—¥π§√√“™ ’¡“(NR) ‡≈¬ (LE) π§√æπ¡ (NP) »√’ –‡°…

(SK)  ÿ√‘π∑√å (SR) ·≈–¢Õπ·°àπ (KK) »÷°…“‚¥¬„™â‡∑§π‘§ microsatellites ®”π«π 10 §Ÿà‰æ√‡¡Õ√å ·≈–µ√«® Õ∫™‘Èπ à«π

‰¡‚§√·´∑‡∑‘≈‰≈∑å¥â«¬ 6% polyacrylamide gel ‚¥¬æ∫Õ—≈≈’≈∑—ÈßÀ¡¥ 84 Õ—≈≈’≈ ‡©≈’Ë¬ 8.4 Õ—≈≈’≈µàÕ‚≈°—  ∑—Èßπ’È

‰æ√‡¡Õ√å HEL13 ¡’®”π«πÕ—≈≈’≈¡“°∑’Ë ÿ¥ §◊Õ 12 Õ—≈≈’≈  à«π‰æ√‡¡Õ√å BM2213 æ∫®”π«πÕ—≈≈’≈πâÕ¬∑’Ë ÿ¥ §◊Õ 6 Õ—≈≈’≈

§à“‡Œ∑‡∑Õ‚√‰´‚° ‘́µ’È§“¥À¡“¬„π§«“¬®“°π§√√“™ ’¡“ ‡≈¬ π§√æπ¡ »√’ –‡°…  ÿ√‘π∑√å ·≈–¢Õπ·°àπ ¡’§à“ 0.763, 0.798,

0.788, 0.790, 0.777 ·≈–0.773 µ“¡≈”¥—∫ ™’È„Àâ‡ÀÁπ«à“ª√–™“°√§«“¬∑’Ë∑”°“√»÷°…“¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

§àÕπ¢â“ß Ÿß ·≈–º≈®“°°“√®”·π°°≈ÿà¡¥â«¬√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡¥â«¬ phylogenetic tree ·≈–®”·π°°≈ÿà¡®“°¢âÕ¡Ÿ≈

æ—π∏ÿ°√√¡√“¬µ—« ¥â«¬ principle component „Àâº≈ Õ¥§≈âÕß°—π§◊Õ §«“¬®“°π§√æπ¡°—∫»√’ –‡°…¡’§«“¡„°≈â™‘¥∑“ß

æ—π∏ÿ°√√¡°—π¡“°∑’Ë ÿ¥  à«π§«“¬®“°¢Õπ·°àπ¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß®“°§«“¬°≈ÿà¡Õ◊ËπÊ ¡“°∑’Ë ÿ¥ ·≈–®“°°“√«‘‡§√“–Àå

‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡§«“¬·µà≈–°≈ÿà¡ æ∫«à“¡’§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡‰¡à¡“°π—° (F
ST
 = 0.066) ·µà¡’§«“¡

À≈“°À≈“¬¢Õßæ—π∏ÿ°√√¡¢Õß§«“¬√“¬µ—«¿“¬„π·µà≈–°≈ÿà¡§àÕπ¢â“ß Ÿß °“√∑¥ Õ∫‰§- ·§«√å (χ2) ‡æ◊ËÕµ√«® Õ∫ ¿“æ

∑“ßæ—π∏ÿ°√√¡¢Õßª√–™“°√ æ∫«à“§«“¬∑ÿ°°≈ÿà¡Õ¬Ÿà„π ¡¥ÿ≈ Hardy-Weinberg ¢âÕ¡Ÿ≈®“°°“√»÷°…“§«“¡À≈“°À≈“¬

·≈–‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡¢Õß§«“¬‰∑¬∑’Ëµ√«®¥â«¬‰¡‚§√·´∑‡∑‘≈‰≈∑åπ’È ®–‡ªìπª√–‚¬™πåµàÕ°“√«“ß·ºπª√—∫ª√ÿßæ—π∏ÿå

·≈–Õπÿ√—°…åæ—π∏ÿ°√√¡¢Õß§«“¬µàÕ‰ª

§” ”§—≠: §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡, §«“¬ª≈—°‰∑¬, ‰¡‚§√·´∑‡∑‘≈‰≈∑å

ABSTRACT:  The objective of this investigated  was to study the genetic diversity in Thai Native Buffalo from
6 locations in Mekong subregion. A total of 160 buffaloes DNA samples were collected from Nakhonratchasima
(NR), Loei (LE), Nakornpanom (NP), Sisaket (SK), Surin (SR) and (KhonKaen (KK), provinces. Microsatellites
technique with 10 primers and separating on 6% polyacrylamide gel were used in this study. The results showed that
84 alleles were found for loci, the mean number of alleles per locus was 8.4 alleles. The highest number of alleles was
12 (HEL13 primer) and the lowest number of alleles was 6 (BM2213 primer). The expected heterozygosities of NR,
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∫∑π”

§«“¬ª≈—° (Swamp buffalo, Bubalus bubalis)

¡’≈—°…≥–∑“ßæ—π∏ÿ°√√¡∑’Ë¥’‡¥àπÕ¬ŸàÀ≈“¬ª√–°“√

‡™àπ  “¡“√∂ª√—∫µ—«‡¢â“°—∫ ¿“æ·«¥≈âÕ¡∑’Ë·Àâß·≈âß

‰¥â¥’  “¡“√∂„™âª√–‚¬™πå®“°Õ“À“√§ÿ≥¿“æµË”‰¥â¥’

¡’§«“¡·¢Áß·√ß∑π∑“πµàÕ‚√§·≈–·¡≈ß·≈–§ÿ≥¿“æ

‡π◊ÈÕ¡’ª√‘¡“≥§≈Õ‡≈ ‡µÕ√Õ≈πâÕ¬ ( ÿ∑∏‘æß»å, 2545)

‚¥¬∑—Ë«‰ª°“√‡≈’È¬ß§«“¬¡—°æ∫„π‡¢µ™π∫∑‡ªìπ

 à«π¡“° ‚¥¬‡≈’È¬ß‡ªìπΩŸß ¢π“¥‡≈Á° ‰¡à¡’°“√π”‡¢â“

ΩŸßº ¡æ—π∏ÿå ·≈–ª≈àÕ¬„Àâ¡’°“√º ¡°—π‡Õß¿“¬„πΩŸß

¥—ßπ—Èπ‚Õ°“ ¢Õß°“√‡°‘¥°“√ Ÿ≠À“¬¢Õßæ—π∏ÿ°√√¡

‚¥¬∫—ß‡Õ‘≠ (genetic drift) ·≈–°“√º ¡·∫∫‡≈◊Õ¥™‘¥

(inbreeding) ®÷ß‡°‘¥¢÷Èπ‰¥âßà“¬ ·≈–Õ“®‡ªìπªí®®—¬

Àπ÷Ëß∑’Ë∑”„Àâ‡°‘¥ ¿“æ¬’π·∫∫ heterozygosity ≈¥≈ß

∑”„Àâ§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡ (genetic variations)

¢Õß —µ«å≈¥≈ßπ”‰ª Ÿà°“√ Ÿ≠‡ ’¬§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡  à«π¡“° —µ«å∑’Ë¡’Õ—µ√“‡≈◊Õ¥™‘¥‡°‘¥¢÷Èπ

®– àßº≈∑”„Àâ§«“¡ “¡“√∂„π°“√„Àâº≈º≈‘µ≈¥µË”≈ß

‚¥¬‡©æ“–≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫√–∫∫§«“¡ ¡∫Ÿ√≥å

æ—π∏ÿå (fertility) ·≈–§«“¡ “¡“√∂„π¥â“π°“√Õ¬Ÿà√Õ¥

(survivability) (Falconer and Mackay,1996) Õ—≠™≈’

·≈–§≥– (2540) √“¬ß“π«à“ °“√„™â§«“¬æàÕ·¡àæ—π∏ÿå

„πΩŸßº ¡æ—π∏ÿåπ“π ¡’°“√π” —µ«å‡¢â“∑¥·∑π„πΩŸß·µà

≈–ªïπâÕ¬ ∑”„Àâæ—π∏ÿ°√√¡„πΩŸß¡’°“√‡ª≈’Ë¬π·ª≈ß™â“

‡ªìπ “‡Àµÿ∑”„Àâ§«“¡°â“«Àπâ“∑“ßæ—π∏ÿ°√√¡„π°“√

ª√—∫ª√ÿßæ—π∏ÿå™â“≈ß ¥—ßπ—Èπ°“√»÷°…“§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡¢Õß§«“¬®÷ß‡ªìπ ‘Ëß®”‡ªìπª√–°“√Àπ÷Ëß

„π°“√§âπÀ“§«“¬∑’Ë¡’ª√– ‘∑∏‘¿“æ∑“ß°“√„Àâº≈º≈‘µ

¥’‡¥àπ ‡æ◊ËÕ‡ªìπ∑“ß‡≈◊Õ°„π°“√ª√—∫ª√ÿßæ—π∏ÿå·≈–

‡π◊ËÕß®“°¡’ªí®®—¬À≈“¬ªí®®—¬∑’Ë¡’º≈°√–∑∫„Àâ§«“¬

„π·µà≈–æ◊Èπ∑’Ë¡’»—°¬¿“æ°“√„Àâº≈º≈‘µ·µ°µà“ß°—π

ÕÕ°‰ª ‡™àπ æ—π∏ÿå Õ“À“√ °“√®—¥°“√ ·≈– ‘Ëß·«¥≈âÕ¡

(Jainudeen and Hafez, 2000) °“√µ√«®¥Ÿ§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡„π‡∫◊ÈÕßµâπ ®–∑”„Àâ§“¥‡¥“‰¥â«à“

§«“¬„π·µà≈–æ◊Èπ∑’Ë¡’§«“¡·µ°µà“ß°—π„π¥â“π°“√„Àâ

º≈º≈‘µ

„πªí®®ÿ∫—π‡∑§‚π‚≈¬’Õ≥Ÿ™’««‘∑¬“·≈–æ—π∏ÿ»“ µ√å

¡’§«“¡‡®√‘≠°â“«Àπâ“‰ª¡“° ·≈–∂Ÿ°π”¡“ª√–¬ÿ°µå

‡æ◊ËÕ°“√§—¥‡≈◊Õ°·≈–æ—≤π“ “¬æ—π∏ÿå¡“°¢÷Èπ ‡π◊ËÕß®“°

 àßº≈„Àâ°“√æ—≤π“ “¬æ—π∏ÿå —µ«å¡’§«“¡∂Ÿ°µâÕß

µ√ßµ“¡«—µ∂ÿª√– ß§å¢Õß°“√ª√—∫ª√ÿßæ—π∏ÿå∑’Ë°”Àπ¥

Õ’°∑—Èß¬—ß™à«¬√àÿπ√–¬–‡«≈“°“√æ—≤π“æ—π∏ÿå„Àâ —Èπ≈ß

ª√–À¬—¥ß∫ª√–¡“≥ √«¡∂÷ß “¡“√∂„™â¢âÕ¡Ÿ≈∑’Ë‰¥â¡“

∑”π“¬Õπ“§µ∑’Ë®–‡°‘¥¢÷Èπ°—∫æ—π∏ÿ°√√¡§«“¬‰¥â ¥—ßπ—Èπ

°“√«‘‡§√“–Àå§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡·≈–

®”·π°°≈ÿà¡§«“¬ ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈‰¡‚§√·´∑‡∑‘≈‰≈∑å

Õ“®‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë®–™à«¬®”·π°°≈ÿà¡¢Õß§«“¬

‰¥â™—¥‡®π¢÷Èπ ‡π◊ËÕß®“°§«“¬‰∑¬®“°®—ßÀ«—¥µà“ßÊ

(π§√√“™ ’¡“ ‡≈¬ π§√æπ¡ »√’ –‡°…  ÿ√‘π∑√å ¢Õπ·°àπ)

Õ“®¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π ·≈–

Õ“®π”ª√–‚¬™πå„π¥â“π§«“¡À≈“°À≈“¬æ—π∏ÿ°√√¡

π’È‰ªª√–¬ÿ°µå„™â‡æ◊ËÕ°“√§—¥‡≈◊Õ°§«“¬≈—°…≥–¥’µàÕ‰ª

LE, NP, SK, SR and KK were 0.763, 0.798, 0.788, 0.790, 0.777 and 0.773 respectively. All populations had relatively
high genetic diversity. The phylogenetic tree from Neiís genetic distance and clusterization from individual genetics
by Principle Component Analysis plot analysis from Neiís showed that the population from the Nakornpanom and
Sisaket were the closest genetic, while KhonKaen were differentiate from the other group. The analysis of genetic
structure showed the lightly of genetic difference between 6 groups (F

ST
 = 0.066), however, the genetic diversity in

individual level was found very high. The tested of χ2 show that all population did follow Hardy Weinbergís Law of
Equilibrium. The information about genetic diversity and genetic structures estimated by microsatellites analysis
may be useful for developing conservation strategies.
Keywords: genetic diversity,Swamp buffalo, microsatellites
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«‘∏’°“√»÷°…“

°“√‡°Á∫µ—«Õ¬à“ß·≈–¢âÕ¡Ÿ≈ª√–®”µ—«

 ÿà¡µ—«Õ¬à“ß‡≈◊Õ¥§«“¬®“°‡°…µ√°√ 6 ·À≈àß

®”π«π 160 µ—«Õ¬à“ß ‰¥â·°à ∫â“π·®âß‡®√‘≠ À¡Ÿà∑’Ë 4 µ”∫≈

ÀπÕß·®âß„À≠à Õ”‡¿Õ∫—«„À≠à ®—ßÀ«—¥π§√√“™ ’¡“

(n = 25) ∫â“πÀâ«¬¥—ß À¡Ÿà∑’Ë 2 µ”∫≈Õ“Œ’ Õ”‡¿Õ∑à“≈’Ë

®—ßÀ«—¥‡≈¬ (n = 26) ∫â“π‡ ’¬« À¡Ÿà∑’Ë 3 ·≈– À¡Ÿà∑’Ë 6

µ”∫≈À“¥·æß Õ”‡¿Õ»√’ ß§√“¡ ®—ßÀ«—¥π§√æπ¡

(n = 27) ∫â“π‡¥’¬ßµ–«—πÕÕ° À¡Ÿà∑’Ë 2 µ”∫≈‡«’¬ß‡Àπ◊Õ

Õ”‡¿Õ°—π∑√≈—°…≥å ®—ßÀ«—¥»√’ –‡°… (n = 27)

∫â“π„À¡à‡√◊Õ∑Õß À¡Ÿà∑’Ë 16 µ”∫≈¥à“π Õ”‡¿Õ°“∫‡™‘ß

®—ßÀ«—¥ ÿ√‘π∑√å (n = 25) ∫â“π‰ºà µ”∫≈∫â“π‰ºà Õ”‡¿Õ

∫â“π‰ºà ®—ßÀ«—¥¢Õπ·°àπ (n = 30) √«¡∑—Èß ‘Èπ 160

µ—«Õ¬à“ß ‚¥¬¢âÕ¡Ÿ≈∑’Ë‡°Á∫∫—π∑÷°¡’¥—ßπ’È ¢âÕ¡Ÿ≈ª√–®”

µ—« —µ«å∑—Ë«‰ª ‡™àπ Õ“¬ÿ ‡æ» æ◊Èπ∑’Ë‡°Á∫µ—«Õ¬à“ß «—π

‡¥◊Õπ ªï ∑’Ë‡°Á∫µ—«Õ¬à“ß ·≈–‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‚¥¬‡®“–

®“°‡ âπ‡≈◊Õ¥¥”∑’Ë§Õ (jugular vein) À√◊Õ∑’ËÀ“ß (tail vein)

„ àÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥ ¢π“¥ 15 ¡≈. ∑’Ë¡’ “√

ªÑÕß°—π°“√·¢Áßµ—« 0.5M EDTA (Ethylene Diamine

Tetraacetic Acid) ª√‘¡“µ√ 1 ¡≈.

°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡≈◊Õ¥

π”µ—«Õ¬à“ß‡≈◊Õ¥¡“«“ß∑‘Èß‰«â„πµŸâ‡¬Áπ∑’Ë 4 o´

√Õ„Àâµ°µ–°Õπ‡¡Á¥‡≈◊Õ¥¢“« ®“°π—Èπ¥Ÿ¥‡°Á∫ à«π∑’Ë‡ªìπ

‡¡Á¥‡≈◊Õ¥¢“« (white blood cell) ª√‘¡“µ√ 30 ‰¡‚§√≈‘µ√

„ àÀ≈Õ¥ 1.5 ¡≈. ‡µ‘¡ solution No.1 (4% silica gel

„π 5 M guanidium HCl ·≈– 20 mM Tris-HCl pH 8, 10

mM EDTA pH 8) ª√‘¡“µ√ 390 ‰¡‚§√≈‘µ√ ‡æ◊ËÕ∑”≈“¬

‡¬◊ËÕÀÿâ¡¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß·≈–‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«

∑”„Àâ¥’‡ÕÁπ‡ÕÕÕ°¡“®—∫°—∫ silica gel º ¡„Àâ‡¢â“°—π

‚¥¬°“√°≈—∫À≈Õ¥‡∫“Ê ·≈–µ—Èß∑‘Èß‰«â 15 π“∑’

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (°≈—∫À≈Õ¥∑ÿ°Ê 5 π“∑’) ®“°π—Èππ”

‰ªªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 10,000 √Õ∫µàÕπ“∑’ π“π

1 π“∑’ ‡∑ à«π„ ∑‘Èß„Àâ‡À≈◊Õ‡©æ“–º≈÷° ’¢“« ®“°π—Èπ

‡µ‘¡ solution No.2 (70% EtOH ·≈– 10 mM NaCl)

ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√ ‡æ◊ËÕ≈â“ßµ–°Õπ„Àâ –Õ“¥¢÷Èπ

π”‰ª vortex ª√–¡“≥ 5-10 «‘π“∑’ ·≈–ªíòπ‡À«’Ë¬ß∑’Ë

§«“¡‡√Á« 10,000 √Õ∫µàÕπ“∑’ π“π 1 π“∑’ ‡∑ à«π„ 

∑‘Èß„Àâ‡À≈◊Õ‡©æ“–º≈÷° ’¢“« ∑”´È” 2 §√—Èß (¢÷Èπ°—∫

§«“¡Àπ◊¥¢Õß‡≈◊Õ¥) ®“°π—Èπ‡µ‘¡ solution No.3 (95%

EtOH) ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√ ‡æ◊ËÕ≈â“ß·≈–∑”„Àâ

µ–°Õπ¥’‡ÕÁπ‡Õ∑’Ë‡ªìπº≈÷° ’¢“«·Àâß‡√Á«¢÷Èπ ‚¥¬π”‰ª

vortex ª√–¡“≥ 5-10 «‘π“∑’ ·≈–π”‰ªªíòπ‡À«’Ë¬ß∑’Ë

§«“¡‡√Á« 10,000 √Õ∫µàÕπ“∑’ π“π 1 π“∑’ ‡∑ à«π„ 

∑‘Èß„Àâ‡À≈◊Õ‡©æ“–º≈÷° ’¢“« ®“°π—Èπº÷Ëßµ–°Õπ∑‘Èß‰«â

„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“πª√–¡“≥ 15 π“∑’ ·≈–‡¡◊ËÕ

µ–°Õπ·Àâß·≈â«‡µ‘¡ TE buffer (10 mM tris-HCl, 0.5 M

EDTA) ª√‘¡“µ√ 50 ‰¡‚§√≈‘µ√ π”‰ªµâ¡„π water bath

∑’ËÕÿ≥À¿Ÿ¡‘ 55 o´ π“π 3 ™—Ë«‚¡ß À√◊Õ¢â“¡§◊π (over night)

®“°π—Èππ”¡“ vortex 5 «‘π“∑’ ·≈â«π”‰ªªíòπ‡À«’Ë¬ß§√—Èß

 ÿ¥∑â“¬∑’Ë§«“¡‡√Á« 10,000 √Õ∫µàÕπ“∑’ π“π 5 π“∑’

·≈â«¥Ÿ¥‡Õ“‡©æ“– à«π„ ¢Õß “√≈–≈“¬¥’‡ÕÁπ‡Õ„ à„π

À≈Õ¥„À¡à ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20 o´ ·≈â«µ√«® Õ∫

§ÿ≥¿“æ¥’‡ÕÁπ‡Õ¥â«¬ 0.8 % agarose gel electrophoresis

®“°π—Èπµ√«® Õ∫§«“¡‡¢â¡¢âπ¥’‡ÕÁπ‡Õ¢Õß·µà≈–µ—«Õ¬à“ß

¥â«¬‡§√◊ËÕß spectrophotometer ª√—∫§«“¡‡¢â¡¢âπ “√

≈–≈“¬¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â„Àâ¡’§«“¡‡¢â¡¢âπ 50 π“‚π°√—¡/

‰¡‚§√≈‘µ√ ‡°Á∫ “√≈–≈“¬‰«â∑’Ë -20 o´ °àÕπ∑’Ë®–π”‰ª

„™âß“π„π¢—ÈπµÕπµàÕ‰ª

°“√‡æ‘Ë¡®”π«π microsattelite DNA

‡æ‘Ë¡®”π«π‰¡‚§√·´∑‡∑‘≈‰≈∑å¥’‡ÕÁπ‡Õ ¥â«¬

‡∑§π‘§°“√‡æ‘Ë¡¢¬“¬™‘Èπ à«π¥’‡ÕÁπ‡Õ‚¥¬ªØ‘°‘√‘¬“≈Ÿ°‚´à

(Polymerase chain reaction) ́ ÷Ëß‡≈◊Õ°„™â‰æ√‡¡Õ√å ®”π«π

10 ™ÿ¥ ‚¥¬æ¬“¬“¡‡≈◊Õ°‰æ√‡¡Õ√å„Àâ¡’°“√°√–®“¬

µ—«∑—Ë«∑—Èß®’‚π¡ ́ ÷Ëß≈”¥—∫‡∫ ¢Õß‰æ√‡¡Õ√å®“° 5û ‰ª 3û

· ¥ß‰«â„π Table 1 ®“°π—Èπ∑”°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ

∫√‘‡«≥µ”·Àπàß¢Õß microsatellite ¥â«¬ªØ‘°‘√‘¬“≈Ÿ°‚´à

ª√–°Õ∫¥â«¬¥’‡ÕÁπ‡Õµâπ·∫∫ (DNA template) ∑’Ë¡’
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§«“¡‡¢â¡¢âπ 50 π“‚π°√—¡/‰¡‚§√≈‘µ√ ª√‘¡“µ√

1 ‰¡‚§√≈‘µ√, 10XPCR-buffer ª√‘¡“µ√ 1.5 ‰¡‚§√≈‘µ√,

1.25 mM/each dNTPs ª√‘¡“µ√ 1 ‰¡‚§√≈‘µ√,

5 ‰¡‚§√‚¡≈µàÕ‰¡‚§√≈‘µ√ Forward ·≈– Reverse primer

(QIAGEN, Germany) Õ¬à“ß≈– 1 ‰¡‚§√≈‘µ√, 0.5 ¬Ÿπ‘µ

Taq DNA polymerase (Promega, San Diego, CA) ·≈–

 ÿ¥∑â“¬ª√—∫ª√‘¡“µ√¥â«¬πÈ”®π 10 ‰¡‚§√≈‘µ√®“°π—Èπ

∑”ªØ‘°‘√‘¬“≈Ÿ°‚´à¥â«¬‡§√◊ËÕß‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ

Õ—µ‚π¡—µ‘ (GeneAmp PCR System 9600) ´÷Ëß°àÕπ°“√

∑”ß“π¢ÕßªØ‘°‘√‘¬“≈Ÿ°‚´à °”Àπ¥Õÿ≥À¿Ÿ¡‘ 94 o´ π“π

5 π“∑’ ‡æ◊ËÕ‡µ√’¬¡¥’‡ÕÁπ‡Õµâπ·∫∫„Àâ·¬°‡ªìπ¥’‡ÕÁπ‡Õ

 “¬‡¥’Ë¬«Õ¬à“ß ¡∫Ÿ√≥å ®“°π—Èπ‡√‘Ë¡ªØ‘°‘√‘¬“≈Ÿ°‚´à

®”π«π 30 √Õ∫ µ“¡«ß√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘µà“ßÊ °—π §◊Õ

Õÿ≥À¿Ÿ¡‘ 94 o´ π“π 30 «‘π“∑’ (¥’‡ÕÁπ‡Õ‡ ’¬ ¿“æ

·¬°‡ªìπ¥’‡ÕÁπ‡Õ “¬‡¥’Ë¬«) ®“°π—Èπ≈¥Õÿ≥À¿Ÿ¡‘≈ß„π™à«ß

48-56 o´ (™à«ßÕÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡¢÷Èπ°—∫‰æ√‡¡Õ√å

¢Õß·µà≈–µ”·Àπàß¥—ß· ¥ß„π Table 1) ‡æ◊ËÕ„Àâ‡ âπ

¥’‡ÕÁπ‡Õµâπ·∫∫®—∫µ—«Õ¬à“ß‡À¡“– ¡°—∫‰æ√‡¡Õ√å

„™â‡«≈“π“π 30 «‘π“∑’ ·≈–‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘¢÷Èπ∑’Ë√–¥—∫

72 o´ π“π 1 π“∑’ ¢—ÈπµÕππ’È‡æ◊ËÕ„Àâ¡’°“√‡æ‘Ë¡®”π«π

‡∫ ®“°°“√®—∫µ—«°—πÕ¬à“ß‡À¡“– ¡¢Õß‰æ√‡¡Õ√å

·≈–¥’‡ÕÁπ‡Õµâπ·∫∫ ‡¡◊ËÕªØ‘°‘√‘¬“≈Ÿ°‚´à∑”ß“π§√∫

30 √Õ∫ °àÕπ ‘Èπ ÿ¥ªØ‘°‘√‘¬“ „Àâ§ßÕÿ≥À¿Ÿ¡‘∑’Ë 72 o´

π“π 5 π“∑’®”π«π 1 √Õ∫ ´÷Ëß∂◊Õ‰¥â«à“¢—ÈπµÕπ°“√∑”

ªØ‘°‘√‘¬“≈Ÿ°‚´à‡ √Á® ‘ÈπÕ¬à“ß ¡∫Ÿ√≥å

°“√µ√«® Õ∫·∂∫¥’‡ÕÁπ‡Õ¢Õß‰¡‚§√·´∑‡∑‘≈‰≈∑å

·≈–°“√∫—π∑÷°¢âÕ¡Ÿ≈

µ√«® Õ∫·∂∫¥’‡ÕÁπ‡Õ·≈–¢π“¥¢Õß™‘Èπ à«π

‰¡‚§√·´∑‡∑‘≈‰≈∑å∑’Ë‰¥â®“°ªØ‘°‘√‘¬“≈Ÿ°‚´à¥â«¬‡§√◊ËÕß

Õ‘‡≈Á° ‚∑√‚ø√’´‘  (vertical electrophoresis) (Mini-Protein

III, Bio-Rad Laboratories, Richmond, CA) ¥â«¬ 6 %

polyacrylamide gel (Sigma, Inc., CA) ºà“π “√≈–≈“¬

µ—«°≈“ß 1 M TBE buffer (0.089 M Tris base, 0.089 M

boric acid, 0.002 M EDTA, pH 8.0) ‡ªìπ‡«≈“ 70 π“∑’

¥â«¬°√–· ‰øøÑ“ 90 ‚«≈∑å §«“¡®ÿ‰øøÑ“ 400 mA

‡¡◊ËÕ§√∫°”Àπ¥‡«≈“¬âÕ¡·ºàπ‡®≈ polyacrylamide

¥â«¬ GelStarTM π“π 10 π“∑’ ®“°π—Èπµ√«®¥Ÿ·∂∫

¥’‡ÕÁπ‡Õºà“π„µâ‡§√◊ËÕß UV trans-illuminator  ‡ª√’¬∫‡∑’¬∫

™‘Èπ¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√ —ß‡§√“–Àå°—∫·∂∫¥’‡ÕÁπ‡Õ

¡“µ√∞“π GeneRulerTM 100 bp DNA ladder (Fermentas,

CA) ∂à“¬√Ÿª°“√ª√“°Ø¢ÕßÕ—≈≈’≈¢Õß§«“¬·µà≈–µ—«

®“°·µà≈–µ”·Àπàß¢Õß microsatellite ¥â«¬‡§√◊ËÕß

∫—π∑÷°Õ—µ‚π¡—µ‘ (Gel Documentary System, SYNGENE,

UK) æ√âÕ¡∑—Èß∫—π∑÷°¢π“¥¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ëª√“°Ø

 ∂“π∑’Ë„™â¥”‡π‘πß“π«‘®—¬

ÀâÕßªØ‘∫—µ‘°“√æ—π∏ÿ»“ µ√å·≈–‡∑§‚π‚≈¬’™’«¿“æ

∑“ß —µ«å ¿“§«‘™“ —µ«»“ µ√å §≥–‡°…µ√»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

°“√«‘‡§√“–Àå ¿“æ§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

¢Õß§«“¬

°“√«‘‡§√“–Àå ¿“æ§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

¢Õß§«“¬„π·µà≈–°≈ÿà¡ ¥â«¬æ“√“¡‘‡µÕ√åµà“ßÊ ¥—ßπ’È

À“§«“¡∂’Ë¢ÕßÕ—≈≈’≈µà“ßÊ ∑’Ëæ∫

‡¡◊ËÕ X
ij
   =  §«“¡∂’ËÕ—≈≈’≈∑’Ë i ∑’Ë‚≈°—  j, D  = ®”π«π

Õ—≈≈’≈∑’Ë¡’®’‚π‰∑ªá·∫∫‚Œ‚¡‰´‚°µ, H = ®”π«πÕ—≈≈’≈

∑’Ë¡’®’‚π‰∑ªá·∫∫‡Œ∑‡∑Õ‚√‰´‚°µ  ·≈– N = ®”π«π

Õ—≈≈’≈∑—ÈßÀ¡¥

«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√ª√“°Ø¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°

™‘Èπ à«π¥’‡ÕÁπ‡Õ ‡æ◊ËÕ§”π«≥À“§à“‡Œµ‡∑Õ‚√‰´‚°´‘µ’È

(heterozygosity) §”π«≥§à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È ∑’Ë‰¥â

®“°°“√ —ß‡°µ (Observed  Heterozygosity : Ho)

„π·µà≈–‚≈°— ¢Õß·µà≈–ª√–™“°√
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Table 1 List of microsatellite loci studied, their primer sequences, annealing temperature, allele size and their location
in chromosome.

No. primer Chr. Nucleotide sequence 5û-3û Annealing Temp. Min Max
(0C) size(bp) size (bp)

1 BMS2213 2 F: ATGGGCAGCTTAGGGATTG 60 118 146
R: CTTCAAGAGCCTTCAGTGGG

2 BMS1987 18 F: TGATGCAGAGAACGTTTTAATTT 58 108 124
R: CTTGGGGTAGGCAGAGATTT

3 BM1329 6 F: TTGTTTAGGCAAGTCCAAAGTC 56 137 161
R: AACACCGCAGCTTCATCC

4 CSSM033 17 F: CACTGTGAATGCATGTGTGTGAGC 61 152 174
R: CCCATGATAAGAGTGCAGATGACT

5 CSSM045 2 F: TAGAGGCACAAGCAAACCTAACAC 61 111 139
R: TTGGAAAGATGCAGTAGAACTCAT

6 CSSM08 19 F: CTTGGTGTTACTAGCCCTGGG 54 169 217
R: GATATATTTGCCAGAGATTCTGCA

7 ILSTS005 10 F: GGAAGCAATGAAATCTATAGCC 60 181 185
R: TGTTCTGTG AGTTTGTAAGC

8 HEL13 11 F: TAAGGACTTGAGATAAGGAG 54 177 197
R: CCATCTACCTCCATCTTAAC

9 HUAT27 26 F: TTTTATGTTCATTTTTTGACTGG 54 127 155
R: AACTGCTGAAARCTCCATCTTA

10 MAF50 4 F: GTAGACTACTCATGAAAATCAGGTCTTAGG 62 152 168
R: GGG ACATGCAGCTATACACTTGAG

 Source : US Meat Animal Research Center (USMARC)(2010)

‡¡◊ËÕ  Ho = §à“‡Œ∑‡∑Õ‚√‰´‚° ‘́µ’È∑’Ë‰¥â®“°°“√ —ß‡°µ,

N
H 

= ®”π«πµ—«Õ¬à“ß∑’Ë¡’®’‚π‰∑ªá·∫∫‡Œ∑‡∑Õ‚√‰´°— 

·≈– N = ®”π«πµ—«Õ¬à“ß∑’Ë„Àâ¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

§”π«≥§à“‡Œ∑‡∑Õ‚√‰´‚° ‘́µ’È§“¥À¡“¬ (Expected

Heterozygosity : H
E
)  „π·µà≈–‚≈°— ¢Õß·µà≈–ª√–™“°√

‡¡◊ËÕ H
E
  = §à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È§“¥À¡“¬, Pi  =

§à“§«“¡∂’ËÕ—≈≈’≈„¥Ê ∑’Ë‚≈°— π—Èπ ·≈– n = ®”π«π¢Õß

Õ—≈≈’≈

°“√∑¥ Õ∫ Hardy Weinberg equilibrium

Hardy - Weinberg equilibrium (HWE) „™â‡æ◊ËÕ

µ√«® Õ∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡∂’Ë¢Õß¬’πÀ√◊Õ§«“¡∂’Ë

¢Õß®’‚π‰∑ªá„πª√–™“°√«à“‡ª≈’Ë¬π·ª≈ßÀ√◊Õ‰¡à ‚¥¬

¡’„®§«“¡«à“ ç„πª√–™“°√¢π“¥„À≠à∑’Ë¡’°“√º ¡

æ—π∏ÿå·∫∫ ÿà¡ ‰¡à¡’°“√°≈“¬¬’π·≈–‰¡à¡’°“√§—¥‡≈◊Õ°

‚¥¬∏√√¡™“µ‘ ª√–™“°√¥—ß°≈à“«∂◊Õ‰¥â«à“Õ¬Ÿà„π ¿“«–

 ¡¥ÿ≈∑’Ë ÿ¥ ·≈–À“°ª√–™“°√π’È¡’°“√ ◊∫æ—π∏ÿå·∫∫

Õ“»—¬‡æ»‡æ◊ËÕ∂à“¬∑Õ¥≈—°…≥–æ—π∏ÿ°√√¡‰ª Ÿà

≈Ÿ°„π√ÿàπ∂—¥‰ª ª√–™“°√¢Õß ‘Ëß¡’™’«‘µπ’È ®–‰¡à¡’°“√

‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡∂’Ë¬’πÀ√◊Õ§«“¡∂’Ë¢Õß®’‚π‰∑ªá

„πª√–™“°√∑ÿ°√ÿàπé °“√∑¥ Õ∫ Hardy - Weinberg

equilibrium ∑¥ Õ∫¥â«¬§à“ Chi-square (χ2-test )

(Falconer and Mackay,1996)
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‡¡◊ËÕ O
i
 = ®”π«πµ—«Õ¬à“ß —ß‡°µ∑’Ë„Àâ¢âÕ¡Ÿ≈

æ—π∏ÿ°√√¡·∫∫‡Œ∑‡∑Õ‚√‰´°— ∑’Ë‚≈°—  i, = E
i
 ®”π«π

µ—«Õ¬à“ß§“¥À«—ß∑’Ë„Àâ¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡·∫∫‡Œ∑‡∑Õ‚√-

‰´°— ∑’Ë‚≈°—  i ·≈–  n = ®”π«π‚≈‰´∑’Ë»÷°…“

°“√®”·π°°≈ÿà¡§«“¬®“°§«“¡∂’ËÕ—≈≈’≈·≈–

¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√“¬µ—«

«‘‡§√“–Àå§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ß°≈ÿà¡

‚¥¬π”§à“§«“¡∂’ËÕ—≈≈’≈¢Õß·µà≈–‚≈‰´¡“«‘‡§√“–Àå§à“

§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡ (genetic distance) ¥â«¬

«‘∏’ Neiûs Unbiased (Neiûs, 1978) ·≈– √â“ß·ºπ¿“æ

§«“¡ —¡æ—π∏å (phylogenetic tree) √–À«à“ß§«“¬·µà≈–

°≈ÿà¡‚¥¬«‘∏’ Neighbor-Joining ¥â«¬‚ª√·°√¡ NTSYSpc

V 2.10

«‘‡§√“–Àå®”π«π°≈ÿà¡¢Õß§«“¬¥â«¬¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡

√“¬µ—« ‚¥¬π”¢âÕ¡Ÿ≈°“√ª√“°Ø¢Õß·∂∫¥’‡ÕÁπ‡Õ„π

§«“¬∑ÿ°°≈ÿà¡¡“·ª≈ß‡ªìπµ—«·ª√„À¡à (PRIN1 ·≈–

PRIN2) ‚¥¬«‘∏’ Principal Component Analysis plot ¥â«¬

‚ª√·°√¡ SAS (1998) ®“°π—Èπ √â“ß Scatter plot √–À«à“ß

2 µ—«·ª√·≈–æ‘®“√≥“®”π«π°≈ÿà¡∑’Ë‡°‘¥¢÷Èπ

«‘‡§√“–Àå°“√‡°‘¥ª√–™“°√°≈ÿà¡¬àÕ¬ (subpo

pulation)

æ‘®“√≥“®“°§à“ F
ST
  ´÷Ëß‡ªìπ§à“∑’Ë„™âª√–¡“≥§à“

§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ßª√–™“°√¬àÕ¬

(subpopulation) §◊Õ «—¥Õ—µ√“°“√º ¡‡≈◊Õ¥™‘¥¿“¬„π

ª√–™“°√¬àÕ¬ ‡ª√’¬∫‡∑’¬∫°—∫ª√–™“°√∑—ÈßÀ¡¥ (total

population) ´÷Ëß§à“π’È¡’§à“Õ¬Ÿà„π™à«ß 0-1 ( ÿ√‘π∑√å, 2552)

À“°¡’§à“√–À«à“ß 0 ∂÷ß 0.1 · ¥ß«à“‡°‘¥Õ‘∑∏‘æ≈®“°

ª√–™“°√°≈ÿà¡¬àÕ¬‡æ’¬ß‡≈Á°πâÕ¬ À“°¡’§à“Õ¬Ÿà„π™à«ß

0.1 ∂÷ß 0.3 · ¥ß«à“‡°‘¥Õ‘∑∏‘æ≈®“°ª√–™“°√°≈ÿà¡¬àÕ¬

ª“π°≈“ß ·≈–À“°¡“°°«à“ 0.3 · ¥ß«à“‡°‘¥Õ‘∑∏‘æ≈

®“°ª√–™“°√°≈ÿà¡¬àÕ¬ Ÿß °≈à“«§◊Õ ¡’°“√·¬°°≈ÿà¡

¬àÕ¬¢Õßª√–™“°√™—¥‡®π  àßº≈„Àâ‡°‘¥ ªï™’ å„À¡à‰¥â

‚¥¬§”π«≥µ“¡«‘∏’¢Õß Nei (1978)

‡¡◊ËÕ H
S
 = §à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È§“¥À¡“¬„π

ª√–™“°√¬àÕ¬ ·≈– H
T
 = §à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È

§“¥À¡“¬„π∑ÿ°ª√–™“°√

º≈°“√»÷°…“·≈–«‘®“√≥å

°“√«‘‡§√“–Àå§«“¡À≈“°À≈“¬¢Õß§«“¬¥â«¬

microsattellite

°“√«‘®—¬§√—Èßπ’È ÿà¡µ—«Õ¬à“ß§«“¬®“°‡°…µ√°√

6 ·À≈àß „πæ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß ‰¥â·°à ®—ßÀ«—¥π§√√“™ ’¡“

(n = 25) ®—ßÀ«—¥‡≈¬ (n = 26) ®—ßÀ«—¥π§√æπ¡ (n = 27)

®—ßÀ«—¥»√’ –‡°… (n = 27) ®—ßÀ«—¥ ÿ√‘π∑√å (n = 25)

®—ßÀ«—¥¢Õπ·°àπ (n = 30) √«¡∑—Èß ‘Èπ 160 µ—«Õ¬à“ß

°“√«‘‡§√“–Àå microsatellite ®”π«π 10 µ”·Àπàß§√—Èß

π’Èæ∫Õ—≈≈’≈√«¡∑—ÈßÀ¡¥ 84 Õ—≈≈’≈ (allele) æ∫«à“Õ—≈≈’≈

∑’Ëæ∫„π·µà≈–µ”·Àπàß (locus) ¢Õß microsatellite

Õ¬Ÿà„π™à«ß 6-12 Õ—≈≈’≈µàÕµ”·Àπàß (Table 2)  à«π„π

Sraphet et al (2008) »÷°…“„π§«“¬®“° 8 æ◊Èπ∑’Ë (æ–‡¬“,

≈æ∫ÿ√’, ∫ÿ√’√—¡¬å, »√’ –‡°…,  ÿ√‘π∑√å,  ÿ√“…Æ√å∏“π’

‡°“– ¡ÿ¬ ·≈–‡ºà“Õ“¢à“) ´÷Ëß‡ªìπÀπà«¬ß“π¿“¬„µâ

°√¡ª»ÿ —µ«å ®”π«π 105 µ—«Õ¬à“ß æ∫‡æ’¬ß 2-9 Õ—≈≈’≈

À√◊Õ‡©≈’Ë¬ 4.7 Õ—≈≈’≈µàÕµ”·Àπàß  Õ¥§≈âÕß°—∫

√“¬ß“π„π§«“¬æ◊Èπ‡¡◊Õß¢Õß‡«’¬¥π“¡¢Õß Berthouly

et al. (2010) ∑’Ëæ∫‡æ’¬ß‡©≈’Ë¬ 5.7 Õ—≈≈’≈µàÕµ”·Àπàß ́ ÷Ëß

§«“¡·µ°µà“ß¢Õßº≈∑’Ë‰¥âÕ“®‡π◊ËÕß¡“®“°§«“¡·µ°

µà“ß¢Õß·À≈àßª√–™“°√·≈–µ”·Àπàß¢Õß microsatellite

∑’Ë„™â„π°“√»÷°…“

§à“‡Œ∑‡∑Õ‚√‰´‚° ‘́µ’È (heterozygosity) ‡ªìπ§à“Àπ÷Ëß

∑’Ë„™â∫àß∫Õ°∂÷ß ¿“æ§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

¢Õßª√–™“°√∑’Ë»÷°…“ ®“°°“√»÷°…“§√—Èßπ’È  (Table 3)

æ∫«à“§à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È§“¥À¡“¬¢Õß§«“¬∑—Èß 6

°≈ÿà¡„π‡¢µæ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß ¡’§à“„°≈â‡§’¬ß°—π¡“°
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Table 2 Observed number of alleles in each of the 6 sampled buffalo groups and detected allele size range.

Primer No. Name Reference Size (bp) Observed Size (bp) Number of Alleles
P1 BMS2213 191-211 183-241 6
P2 BMS1987 140-160 149-205 7
P3 BM1329 101-117 100-146 8
P4 CSSM033 180-190 159-230 9
P5 CSSM045 77-97 78-126 7
P6 CSSM08 181-193 181-272 9
P7 HEL13 178-190 167-217 12
P8 HUAT27 225-231 228-287 8
P9 ILSTS005 128-134 129-175 10
P10 MAF50 83-107 81-164 8

Table 3 Heterozygosity of 10 loci microsatellite on Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP),   Sisaket
(SK), Surin (SR) and KhonKaen (KK).

†

Observed Heterozygosity (Ho) Expected Heterozygosity (He)

NAME NR LE NP SK SR KK NR LE NP  SK SR KK

BMS2213 1.000 1.000 1.000 0.930 0.600 0.800 0.818 0.768 0.789 0.845 0.729 0.762

BMS1987 1.000 1.000 1.000 1.000 1.000 0.900 0.613 0.752 0.796 0.743 0.784 0.844

BM1329 0.360 0.538 1.000 0.704 0.600 0.130 0.761 0.781 0.704 0.681 0.719 0.728

CSSM033 1.000 1.000 1.000 0.926 1.000 0.800 0.834 0.840 0.845 0.833 0.834 0.844

CSSM045 0.280 0.500 0.890 0.704 0.600 0.470 0.628 0.757 0.732 0.742 0.786 0.691

CSSM08 0.750 1.000 0.850 1.000 1.000 0.930 0.753 0.793 0.860 0.807 0.689 0.841

HEL13 0.890 1.000 1.000 1.000 1.000 0.970 0.810 0.843 0.813 0.851 0.859 0.806

HUAT27 0.890 1.000 1.000 1.000 1.000 1.000 0.706 0.863 0.825 0.788 0.808 0.701

ILSTS005 0.560 0.815 0.780 0.704 0.880 0.130 0.861 0.800 0.781 0.819 0.805 0.763

MAF50 0.880 0.580 0.520 0.740 1.000 0.730 0.854 0.789 0.741 0.800 0.764 0.755

AVERAGE 0.761 0.8433 0.904 0.8708 0.868 0.686 0.763 0.798 0.788 0.790 0.777 0.773

(0.76-0.79) ·≈–§à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È —ß‡°µ ¡’§à“µ—Èß·µà

0.68-0.90 ́ ÷Ëß®“°§à“∑’Ë‰¥â· ¥ß„Àâ‡ÀÁπ«à“ª√–™“°√§«“¬

∑’Ë∑”°“√»÷°…“¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

(genetic diversity) §àÕπ¢â“ß Ÿß ´÷Ëß§à“‡©≈’Ë¬‡Œ∑‡∑Õ‚√-

‰´‚°´‘µ’È∑’Ë‰¥â„π§√—Èßπ’È (0.782)  Ÿß°«à“„π√“¬ß“π¢Õß

Sraphet et al (2008) (0.523) ·µàµË”°«à“„π√“¬ß“π¢Õß

°¡≈æ√√≥ ·≈–§≥– (2552) (0.833) ´÷Ëß»÷°…“„π

§«“¬‰∑¬‡™àπ‡¥’¬«°—π·µà·µ°µà“ßæ◊Èπ∑’Ë°—π ·≈–°“√

»÷°…“§√—Èßπ’È¬—ßæ∫«à“ microsatellite ·µà≈–µ”·Àπàß„Àâ

§à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È·µ°µà“ß°—π‡≈Á°πâÕ¬„π·µà≈–

°≈ÿà¡§«“¬ ·µà CSSM033 ·≈– HEL13 ‡ªìπµ”·Àπàß∑’Ë

„Àâ§à“‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È Ÿß„π∑ÿ°°≈ÿà¡ ·≈–æ∫«à“

microsatellite ∫“ßµ”·Àπàß„π§«“¬„π∫“ß°≈ÿà¡‡ªìπ

heterozygosity  Ÿß¡“° ´÷Ëß°“√°√–®“¬¢Õß®’‚π‰∑ªá

„πª√–™“°√„π§«“¬∑ÿ°°≈ÿà¡‡ªìπ‰ªµ“¡°Æ¢Õß Hardy-

Weinberg ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°ª√–™“°√§«“¬„π

æ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß∑’Ë»÷°…“π’È¬—ß‰¡à¡’·ºπ°“√§—¥‡≈◊Õ°‡æ◊ËÕ

ª√—∫ª√ÿßæ—π∏ÿå¡“°àÕπÕ¬à“ß™—¥‡®π
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§à“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ß “¬æ—π∏ÿå

º≈°“√«‘‡§√“–Àå§à“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡

¢Õß§«“¬®“°·À≈àßµà“ßÊ ¥â«¬«‘∏’ Neiûs Unbiased

¥—ß· ¥ß„π Table 4 æ∫«à“ ¢Õπ·°àπ°—∫π§√æπ¡¡’

§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡°—π¡“°∑’Ë ÿ¥ ́ ÷Ëß¡’§à“ 0.43

 à«π°≈ÿà¡§«“¬π§√æπ¡°—∫»√’ –‡°…¡’§«“¡·µ°µà“ß

∑“ßæ—π∏ÿ°√√¡°—ππâÕ¬∑’Ë ÿ¥ §◊Õ¡’§à“ 0.06 ´÷Ëß§«“¡

·µ°µà“ß∑“ßæ—π∏ÿ°√√¡∑’Ëæ∫ à«πÀπ÷ËßÕ“®‡ªìπ‰ª‰¥â∑’Ë 1)

¡’°“√‡§≈◊ËÕπ¬â“¬¥â«¬°“√´◊ÈÕ¢“¬‚¥¬æàÕ§â“ª√–®”

À¡Ÿà∫â“π (π“¬ŒâÕ¬) ¢â“¡À¡Ÿà∫â“π µ”∫≈À√◊ÕÕ”‡¿Õ

„°≈â‡§’¬ß°—π ‡π◊ËÕß®“°‡ªìπ∏√√¡™“µ‘¢Õß‡°…µ√°√

ºŸâ‡≈’È¬ß —µ«å∑’ËÕ“®¡’°“√¢“¬¬°ΩŸß ‡æ√“–§«“¡®”‡ªìπ

∫“ßÕ¬à“ß ·≈–‡¡◊ËÕ¡’§«“¡‡À¡“– ¡°Á®–´◊ÈÕ°≈—∫‡¢â“

¡“‡≈’È¬ß„À¡à‰¥â ·≈– 2) ∫“ßÀ¡Ÿà∫â“π∑’Ë‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥

¡’°“√π” —µ«åµ“¡‚§√ß°“√∏π“§“√‚§-°√–∫◊Õ‡æ◊ËÕ

‡°…µ√°√ µ“¡æ√–√“™¥”√‘¡“‡≈’È¬ß ´÷ËßÕ“®¡’À≈ß‡¢â“

¡“„π°≈ÿà¡µ—«Õ¬à“ß‰¥â Õ¬à“ß‰√°Áµ“¡°Á¡’‰¡à¡“°π—°

°“√®”·π°°≈ÿà¡ “¬æ—π∏ÿå®“°§«“¡∂’ËÕ—≈≈’≈

‡¡◊ËÕπ”§à“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß§«“¬

æ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß·µà≈–°≈ÿà¡ ¡“ √â“ß‡ªìπ·ºπ¿“æ§«“¡

 —¡æ—π∏å∑“ß«‘«—≤π“°“√ ¥â«¬«‘∏’ Neighbor-joining (NJ)

‡ÀÁπ‰¥â«à“§«“¬®“°¢Õπ·°àπ¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß

®“°§«“¬°≈ÿà¡Õ◊ËπÊ ¡“°∑’Ë ÿ¥ ‚¥¬¡’§«“¡·µ°µà“ß

∑“ßæ—π∏ÿ°√√¡®“°°≈ÿà¡Õ◊ËπÊ ª√–¡“≥ 40% ·≈–®“°

°“√»÷°…“§√—Èßπ’Èæ∫«à“ “¡“√∂·∫àß°≈ÿà¡§«“¬‰¥âÕ’°

2 °≈ÿà¡´÷Ëß∂◊Õ«à“¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—π§◊Õ

§«“¬®“°π§√√“™ ’¡“°—∫‡≈¬ ·≈–§«“¬®“°π§√æπ¡

»√’ –‡°… ·≈– ÿ√‘π∑√å‚¥¬∑’Ë§«“¬®“°π§√æπ¡¡’

§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—∫§«“¬®“°»√’ –‡°…

¡“°∑’Ë ÿ¥ ´÷Ëß¡’√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡À√◊Õ§«“¡·µ°

µà“ß∑“ßæ—π∏ÿ°√√¡‡æ’¬ß 6% ¥—ß· ¥ß„π Figure 1

°“√®”·π°°≈ÿà¡¥â«¬¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√“¬µ—«¥â«¬

«‘∏’ Principal component

‡ªìπ°“√«‘‡§√“–Àå°“√®—¥°≈ÿà¡®“°§à“‡©≈’Ë¬√–¬–

Àà“ß∑“ßæ—π∏ÿ°√√¡¢Õß§«“¬√“¬µ—«∑’Ë‰¥â¡“®“°·µà≈–

°≈ÿà¡  ´÷Ëß®“°º≈°“√«‘‡§√“–Àå∑’Ë‰¥â· ¥ß„Àâ‡ÀÁπ«à“‰¥â

º≈ Õ¥§≈âÕß°—π°—∫º≈°“√®”·π°°≈ÿà¡§«“¬®“°§à“

§«“¡∂’ËÕ—≈≈’≈¢Õßª√–™“°√  π—Ëπ§◊Õ§«“¬®“°¢Õπ·°àπ

¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß®“°§«“¬°≈ÿà¡Õ◊ËπÊ ¡“°∑’Ë ÿ¥

·≈–®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ “¡“√∂·∫àß°≈ÿà¡§«“¬

‰¥âÕ’° 2 °≈ÿà¡´÷Ëß∂◊Õ«à“¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—π

§◊Õ §«“¬®“°π§√√“™ ’¡“°—∫‡≈¬ ·≈–§«“¬®“°

π§√æπ¡ »√’ –‡°… ·≈– ÿ√‘π∑√å ‚¥¬∑’Ë§«“¬®“°

π§√æπ¡¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—∫§«“¬®“°

»√’ –‡°…¡“°∑’Ë ÿ¥ ¥—ß· ¥ß„π Figure 2

Table 4 Genetic distances between Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP), Sisaket (SK),  Surin (SR)
and KhonKaen (KK).

NR LE NP SK SR KK
NR 0.00
LE 0.07 0.00
NP 0.14 0.09 0.00
SK 0.22 0.15 0.06 0.00
SR 0.22 0.13 0.11 0.11 0.00
KK 0.42 0.31 0.43 0.38 0.41 0.00
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Figure 1 Neighbor-joining tree of Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP), Sisaket (SK), Surin   (SR)
and KhonKaen (KK).

Figure 2 Scatter plot from individual genetics by Principle Component Analysis plot analysis of
Nakhonratchasima, Loei, Nakornpanom, Sisaket, Surin and KhonKaen.
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°“√‡°‘¥ª√–™“°√°≈ÿà¡¬àÕ¬

§à“ F
ST
 ‡ªìπ§à“∑’Ë„™âµ√«® Õ∫Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

¢Õß°“√‡°‘¥ª√–™“°√°≈ÿà¡¬àÕ¬·≈–§à“π’È®–· ¥ß∂÷ß

°“√≈¥≈ß¢Õß‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È„πª√–™“°√¬àÕ¬

∑’Ë¡’ “‡Àµÿ¡“®“°°“√ Ÿ≠À“¬∑“ßæ—π∏ÿ°√√¡¢Õß¬’π

‡π◊ËÕß®“°ª√–™“°√¢π“¥‡≈Á° (genetic drift) ¡’§à“Õ¬Ÿà

„π™à«ß 0-1 ·≈–‡¡◊ËÕ«‘‡§√“–Àåæ—π∏ÿ°√√¡¢Õß§«“¬∑—Èß

6 °≈ÿà¡ ¥—ß· ¥ß„π Table 5 æ∫«à“§«“¡º—π·ª√¢Õß

æ—π∏ÿ°√√¡¢Õß§«“¬∑’Ë‡°‘¥¢÷Èπ ‡ªìπº≈‡π◊ËÕß®“°§«“¡

·µ°µà“ß√–À«à“ß°≈ÿà¡æ—π∏ÿå∑’Ë·µ°µà“ß°—π‡æ’¬ß 6.6 % ́ ÷Ëß

®—¥Õ¬Ÿà„π√–¥—∫µË” (<10%) · ¥ß„Àâ‡ÀÁπ«à“ª√–™“°√

§«“¬∑—Èß 6 °≈ÿà¡„π‡¢µæ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß ¡’°“√‡°‘¥ª√–™“°√

°≈ÿà¡¬àÕ¬‡æ’¬ß‡≈Á°πâÕ¬ ·≈–· ¥ß„Àâ‡ÀÁπ«à“·¡â«à“

ª√–™“°√§«“¬¢Õßª√–‡∑»®–≈¥≈ß·µà√–∫∫°“√º ¡

æ—π∏ÿå¢Õß§«“¬„π·µà≈–°≈ÿà¡¬—ß§ß§«“¡À≈“°À≈“¬

‚¥¬‡ªìπ‰ª‰¥â∑’Ë‡°…µ√°√À≈’°‡≈’Ë¬ß°“√º ¡æ—π∏ÿå¿“¬„π

‡§√◊Õ≠“µ‘À√◊Õ¡’°“√‡ª≈’Ë¬πæàÕæ—π∏ÿåÕ¬à“ßµàÕ‡π◊ËÕß

„π¢≥–∑’Ë°“√»÷°…“„π§«“¬¡Ÿ√à“Àå·≈–§«“¬æ◊Èπ‡¡◊Õß

(Banni) „πÕ‘π‡¥’¬ (F
ST
 = 0.19) (Mishra et al. 2009)

¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π√–À«à“ß°≈ÿà¡¬àÕ¬ª“°°≈“ß

÷́Ëß‡ÀÁπ‰¥â«à“ª√–™“°√§«“¬¢ÕßÕ‘π‡¥’¬‡√‘Ë¡¡’°“√ Ÿ≠À“¬

¢Õß§«“¡À≈“°À≈“¬„π≈—°…≥–°“√≈¥≈ß¢Õß§à“

‡Œ∑‡∑Õ‚√‰´‚°´‘µ’È „π¢≥–∑’Ëª√–™“°√§«“¬„πæ◊Èπ∑’Ë

≈ÿà¡πÈ”‚¢ß¢Õß‰∑¬¬—ß§ß§«“¡À≈“°À≈“¬‰«â‰¥â

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“§à“ 1-Q
INTRA

 ´÷Ëß‡ªìπ

§à“∑’Ë· ¥ß„Àâ‡ÀÁπ§«“¡·µ°µà“ß¢Õß ¿“æÕ—≈≈’≈¢Õß

‰¡‚§√·´∑‡∑‘≈‰≈∑å¿“¬„π —µ«åµ—«‡¥’¬«°—π æ∫«à“¡’§à“ Ÿß

(0.823) · ¥ß«à“ ¿“æÕ—≈≈’≈¢Õß‰¡‚§√·´∑‡∑‘≈‰≈∑å

¿“¬„π —µ«åµ—«‡¥’¬«°—π¡’§«“¡À≈“°À≈“¬ Ÿß (>0.80)

„π¢≥–∑’Ë§à“ 1-Q
INTER

 ¡’§à“ª“π°≈“ß (0.776) · ¥ß„Àâ

‡ÀÁπ«à“ ¿“æÕ—≈≈’≈√–À«à“ßµ”·Àπàß¢Õß microsateliite

¢Õß§«“¬·µà≈–µ—«¡’§«“¡À≈“°À≈“¬ª“π°≈“ß ´÷Ëß

Õ“® √ÿª‰¥â«à“§«“¬·µà≈–µ—«¡’§«“¡À≈“°À≈“¬¢Õß

æ—π∏ÿ°√√¡≈¥≈ß∫â“ß ∑—Èßπ’È„πÕ¥’µª√–™“°√§«“¬‰∑¬

πà“®–¡’§«“¡À≈“°À≈“¬∑’Ë Ÿß°«à“ªí®®ÿ∫—π

®“°§à“∑“ß ∂‘µ‘∑’Ë‰¥â∑—Èß§à“ F
ST
, 1-Q

INTRA
 ·≈–

1-Q
INTER 

· ¥ß„Àâ‡ÀÁπ«à“æ—π∏ÿ°√√¡¢Õß§«“¬·µà≈–°≈ÿà¡

„π‡¢µæ◊Èπ∑’Ë≈ÿà¡πÈ”‚¢ß ‰¡à¡’§«“¡·µ°µà“ß°—π®π·¬°

‡ªìπ°≈ÿà¡ “¬æ—π∏ÿå‡©æ“–∂‘Ëπ‰¥â ·µà§«“¬·µà≈–µ—«„π∑—Èß

6 °≈ÿà¡¬—ß§ß¡’§«“¡À≈“°À≈“¬∑’Ë Ÿß ´÷Ëß∂◊Õ«à“‡ªìπ

ª√–‚¬™πåµàÕ°“√ª√—∫ª√ÿßæ—π∏ÿå‚¥¬‡©æ“–°“√§—¥‡≈◊Õ°

‡ªìπÕ¬à“ß¬‘Ëß ‡π◊ËÕß®“°¬‘Ëß —µ«å¡’§«“¡·µ°µà“ß°—π¡“°

°Á®–¡’µ—«‡≈◊Õ°„π°“√§—¥‡≈◊Õ°‰¥â¡“°¢÷Èππ—Ëπ‡Õß

Table 5 Wrightûs F-statistics (F
ST
), 1-

QINTRA
 and 1-

QINTER
 for each locus.

NAME F
ST

1-
QINTRA

1-
QINTER

BMS2213 0.074 0.888 0.785
BMS1987 0.027 0.981 0.759
BM1329 0.086 0.570 0.714
CSSM033 0.015 1.000 0.838
CSSM045 0.096 0.575 0.722
CSSM08 0.037 0.943 0.793
HEL13 0.038 0.646 0.784
HUAT27 0.116 1.000 0.843
ILSTS005 0.037 0.919 0.726
MAF50 0.070 0.747 0.783
Average 0.066 0.828 0.776
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 √ÿª·≈–¢âÕ‡ πÕ·π–

º≈°“√»÷°…“§«“¡À≈“°À≈“¬¢Õß§«“¬∑—Èß

6 °≈ÿà¡ ‰¥â·°à ®—ßÀ«—¥π§√√“™ ’¡“ ®—ßÀ«—¥‡≈¬ ®—ßÀ«—¥

π§√æπ¡ ®—ßÀ«—¥»√’ –‡°… ®—ßÀ«—¥ ÿ√‘π∑√å ·≈–

®—ßÀ«—¥¢Õπ·°àπ √«¡∑—Èß ‘Èπ 160 µ—«Õ¬à“ß ¥â«¬‡∑§π‘§

‰¡‚§√·´∑‡∑‘≈‰≈∑å ®”π«π 10 µ”·Àπàß √«¡ 84 Õ—≈≈’≈

æ∫«à“§à“‰¡‚§√·´∑‡∑‘≈‰≈∑å∑’Ë«‘‡§√“–Àå‰¥â· ¥ß„Àâ‡ÀÁπ

«à“æ—π∏ÿ°√√¡¢Õß§«“¬„π·µà≈–æ◊Èπ∑’Ë¡’§«“¡À≈“°

À≈“¬·µ°µà“ß°—π ‚¥¬Õ’≈≈’≈ à«π„À≠à®–Õ¬Ÿà„π ¿“æ

‡Œ∑‡∑Õ‚√‰´°—  ·≈–‡¡◊ËÕ«‘‡§√“–Àå‚§√ß √â“ß∑“ß

æ—π∏ÿ°√√¡√–À«à“ß§«“¬ 6 °≈ÿà¡ æ∫«à“§«“¡º—π·ª√

¢Õßæ—π∏ÿ°√√¡§«“¬∑’Ë‡°‘¥¢÷Èπ‡ªìπº≈‡π◊ËÕß®“°§«“¡

·µ°µà“ß√–À«à“ß°≈ÿà¡‡æ’¬ß 6.6% ´÷Ëß∂◊Õ«à“¬—ß‰¡à·µ°µà“ß

∂÷ß√–¥—∫∑’Ë®–®”·π°‡ªìπµà“ß “¬æ—π∏ÿå°—π‰¥â ·≈–®“°§à“

Q
INTRA

 ·≈–§à“ Q
INTER

 ∑’Ë Ÿß· ¥ß«à“§«“¬·µà≈–µ—«¡’§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡∑’Ë Ÿß ·≈–®“°°“√®—¥°≈ÿà¡

§«“¬µ“¡≈—°…≥–∑“ßæ—π∏ÿ°√√¡¥â«¬ phylogenetic tree

·≈–®”·π°°≈ÿà¡®“°¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√“¬µ—« ¥â«¬

principle component „Àâº≈ Õ¥§≈âÕß°—π  ´÷Ëßæ∫«à“

§«“¬®“°¢Õπ·°àπ¡’æ—π∏ÿ°√√¡·µ°µà“ß®“°°≈ÿà¡Õ◊Ëπ

¡“°∑’Ë ÿ¥ ·≈–§«“¬®“°π§√æπ¡·≈–»√’ –‡°…¡’§«“¡

„°≈â™‘¥°—π∑“ßæ—π∏ÿ°√√¡¡“° ´÷Ëß®“°º≈¥—ß°≈à“«π’È

· ¥ß„Àâ‡ÀÁπ«à“·¡â«à“®–‰¡àæ∫§«“¡·µ°µà“ß°—π¡“°

„π§«“¬·µà≈–°≈ÿà¡ ·µàº≈°“√»÷°…“§√—Èßπ’Èæ∫«à“§«“¬

·µà≈–µ—«¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡§àÕπ¢â“ß Ÿß

´÷Ëß‡ªìπ à«πÀπ÷Ëß∑’Ë àßº≈„Àâ°“√· ¥ßÕÕ°∑“ßº≈º≈‘µ

¥â“πµà“ßÊ ‡™àπ °“√‡®√‘≠‡µ‘∫‚µ °“√ ◊∫æ—π∏ÿåœ

·µ°µà“ß°—π‰ª ·≈–¡’§«“¡‡ªìπ‰ª‰¥â„π°“√«“ß·ºπ

°“√§—¥‡≈◊Õ°‚¥¬°”Àπ¥«—µ∂ÿª√– ß§å°“√ª√—∫ª√ÿßæ—π∏ÿå

(breeding objective) ∑’Ë‡À¡“– ¡ ®÷ß‡ÀÁπ«à“§«√¡’

°“√»÷°…“«‘®—¬æ—π∏ÿ°√√¡§«“¬‰∑¬Õ¬à“ß®√‘ß®—ß ·≈–

§√Õ∫§≈ÿ¡∑—Èßª√–‡∑» ‡æ◊ËÕ°“√Õπÿ√—°…å·≈–æ—≤π“„Àâ

 “¡“√∂„™âª√–‚¬™πå‰¥âÕ¬à“ß¬—Ëß¬◊πµàÕ‰ª

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫§ÿ≥ª»ÿ —µ«åÕ”‡¿Õ∫—«„À≠à Õ”‡¿Õ∑à“≈’Ë

Õ”‡¿Õ»√’ ß§√“¡ Õ”‡¿Õ°—π∑√≈—°…≥å Õ”‡¿Õ°“∫‡™‘ß

Õ”‡¿Õ∫â“π‰ºà æ√âÕ¡§≥–∑ÿ°∑à“π ∑’Ë‰¥â™à«¬ª√– “π

ß“π·≈– π—∫ πÿπ°“√‡°Á∫µ—«Õ¬à“ß ¢Õ∫§ÿ≥‡°…µ√°√

ºŸâ‡≈’È¬ß§«“¬∑’ËÕπÿ‡§√“–Àå„Àâ§≥–ºŸâ«‘®—¬‰¥â‡°Á∫µ—«Õ¬à“ß

‡≈◊Õ¥§«“¬ ”À√—∫„™â„π°“√«‘®—¬ ·≈–¢Õ∫§ÿ≥¿“§«‘™“

 —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

‡ªìπÕ¬à“ß Ÿß ∑’Ë π—∫ πÿπ„Àâ„™âÀâÕßªØ‘∫—µ‘°“√æ—π∏ÿ»“ µ√å

·≈–‡∑§‚π‚≈¬’™’«¿“æ∑“ß —µ«å ¢Õ∫§ÿ≥ §ÿ≥»√’π«≈

§≥“π‘µ¬å ºŸâ™à«¬«‘®—¬ æ√âÕ¡§≥–π—°»÷°…“√–¥—∫

ª√‘≠≠“‡Õ° ·≈–ª√‘≠≠“‚∑ ∑ÿ°Ê ∑à“π∑’Ë π—∫ πÿπ

°“√«‘®—¬ ·≈– ÿ¥∑â“¬¢Õ¢Õ∫§ÿ≥ºŸâÕ”π«¬°“√ ”π—°

 ÿ¢»“ µ√å —µ«å·≈– ÿ¢Õπ“¡—¬∑’Ë 4 π“¬∑»æ√ »√’»—°¥‘Ï

∑’Ë„Àâ§”ª√÷°…“·π–π” ·≈– π—∫ πÿπ°“√»÷°…“„π

§√—Èßπ’È®π ”‡√Á®≈ÿ≈à«ß¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß
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