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Abstract

For the past 30 years, the hatchery production of sea bass (Lates calcarifer Bloch) in Thailand has not

used genetic data for broodstock management. Recently, hatcheries operators become concerned over the

declining genetic variation of available broodstock. Using seven microsatellite DNA loci, we analyzed four

hatchery samples, a stock from a private hatchery in Chonburi (TT-H), two stocks from a government hatchery at

the Rayong Coastal Fisheries Research and Development Center (founding stock; RA-H and selected individuals

from an F1 generation; RF-H) and a stock from a hatchery of the Nakhon Si Thammarat Coastal Fisheries

Research and Development Center. (NK-H) and three wild samples, Chantaburi (CH-W), Trat (TR-W) and

Nakhon Si Thammarat (PN-W). We detected 63 alleles in all samples. The genetic variation of hatchery samples

(A = 5.86-7.43, A
r
 = 5.70-7.27, H

o
 = 0.68-0.78, H

e
 = 0.65-0.75) did not differ from that of the wild samples

(A = 7.57-8.43, A
r
 = 6.97-7.64, H

o
 = 0.72-0.79, H

e
 = 0.71-0.75). However, RF-H tended to lose genetic variation

faster than other samples.

Samples from different locations were genetically different (Global F
st
 =  0.025, p < 0.001). The two wild

samples from the Upper Gulf of Thailand (TR-W and CH-W) were genetically different from one in the Lower

Gulf of Thailand (PN-W). Hatchery samples were genetically distinct in most sample pairs. RF-H was most

genetically distinct compared to other samples. Natural populations in the Gulf of Thailand might have been

genetically separated by the long distance between the Upper and Lower Gulf of Thailand. Existing genetic

differences among hatchery samples may be desirable as these stocks can be genetic resources for a development

for a base population for a selective breeding program. Furthermore, genetic drift during hatchery production

could play a major role in reducing genetic diversity and enhancing genetic divergence of a selectively bred

population.
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(Lates calcarifer Bloch) „π∫√‘‡«≥Õà“«‰∑¬
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∫∑§—¥¬àÕ

ª√–‡∑»‰∑¬¡’°“√‡æ“–¢¬“¬æ—π∏ÿåª≈“°–æß¢“« (Lates calcarifer Bloch) „π‚√ß‡æ“–øí°¡“π“π°«à“ 30 ªï ‚¥¬‰¡à¡’

°“√π”¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ»“ μ√å‰ª„™â„π°“√®—¥°“√æàÕ·¡àæ—π∏ÿå ∑”„ÀâºŸâ‡æ“–æ—π∏ÿåª≈“°–æß¢“«‡√‘Ë¡‡ªìπÀà«ß‡°’Ë¬«°—∫√–¥—∫§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßæàÕ·¡àæ—π∏ÿå‡À≈à“π’È °“√»÷°…“π’È®÷ß«‘‡§√“–Àå§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßæàÕ·¡àæ—π∏ÿå°–æß¢“«

®“°‚√ß‡æ“–øí° 4 ·À≈àß ‰¥â·°à ‚√ß‡æ“–øí°‡Õ°™π ®.™≈∫ÿ√’ (TT-H), »Ÿπ¬å«‘®—¬·≈–æ—≤π“ª√–¡ß™“¬Ωíòß ®.√–¬Õß (»æ™. √–¬Õß)

´÷Ëßª√–°Õ∫¥â«¬ 2 √ÿàπ §◊Õ √ÿàπæàÕ·¡à (RA-H) ·≈–ª≈“∑’Ëºà“π°“√§—¥æ—π∏ÿå √ÿàπ≈Ÿ° F1 (RF-H) ·≈– »æ™. π§√»√’∏√√¡√“™ (NK-H)

·≈–®“°∏√√¡™“μ‘ 3 ·À≈àß ‰¥â·°à ®—π∑∫ÿ√’ (CH-W), μ√“¥ (TR-W) ·≈–π§√»√’∏√√¡√“™ (PN-W) ¥â«¬‰¡‚§√·´∑‡∑≈‰≈∑å¥’‡ÕÁπ‡Õ

7 μ”·Àπàß º≈°“√»÷°…“æ∫«à“¡’®”π«πÕ—≈≈‘≈∑—ÈßÀ¡¥ 63 Õ—≈≈‘≈ §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¿“¬„π°≈ÿà¡μ—«Õ¬à“ß‚√ß‡æ“–øí°

(A = 5.86-7.43, A
r
 = 5.70-7.27, H

o
 = 0.68-0.78, H

e
 = 0.65-0.75) ¡’§à“‰¡à·μ°μà“ß®“°°≈ÿà¡∏√√¡™“μ‘ (A = 7.57-8.43

A
r
 = 6.97-7.64, H

o
 = 0.72-0.79, H

e
 = 0.71-0.75)  Õ¬à“ß‰√°Áμ“¡ RF-H ¡’·π«‚πâ¡ Ÿ≠‡ ’¬§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

¡“°°«à“μ—«Õ¬à“ßÕ◊Ëπ Ê

°≈ÿà¡μ—«Õ¬à“ßª≈“°–æß¢“«∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡ (Global F
st
 = 0.025, p < 0.001)

‚¥¬°≈ÿà¡μ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ∫π (TR-W °—∫ CH-W) ·μ°μà“ß∑“ßæ—π∏ÿ°√√¡°—∫μ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ≈à“ß (PN-W)

 à«π°≈ÿà¡μ—«Õ¬à“ß®“°‚√ß‡æ“–øí°¡’§«“¡·μ°μà“ß°—π‡°◊Õ∫∑ÿ°§Ÿàμ—«Õ¬à“ß ·≈– RF-H ¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡®“°μ—«Õ¬à“ß

Õ◊ËπÊ ¡“°∑’Ë ÿ¥ §«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¢Õßμ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ∫π°—∫Õà“«‰∑¬μÕπ≈à“ßπà“®– —¡æ—π∏å°—∫√–¬–∑“ß

√–À«à“ßª√–™“°√∑—Èß Õß°≈ÿà¡   à«π§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ßμ—«Õ¬à“ß®“°‚√ß‡æ“–øí°πà“®–‡ªìπ ‘Ëß∑’Ë¥’ ‚¥¬ “¡“√∂„™â

‡ªìπ·À≈àßæ—π∏ÿ°√√¡∑’ËÀ≈“°À≈“¬ ”À√—∫°“√ √â“ßª√–™“°√μ—Èßμâπ„π°“√ª√—∫ª√ÿßæ—π∏ÿå πÕ°®“°π’È °“√¢“¥À“¬∑“ßæ—π∏ÿ°√√¡

√–À«à“ß°“√‡æ“–æ—π∏ÿå ¬—ß¡’∫∑∫“∑„π°“√≈¥§«“¡À≈“°À≈“¬¿“¬„π°≈ÿà¡æàÕ·¡àæ—π∏ÿå ·≈–∑”„Àâ‡°‘¥§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡

¢Õßª√–™“°√∑’Ëºà“π°“√§—¥æ—π∏ÿå®“°°≈ÿà¡μ—«Õ¬à“ßÕ◊Ëπ

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

ª≈“°–æß¢“«‡ªìπ —μ«åπÈ”∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®

¢Õßª√–‡∑»‰∑¬™π‘¥Àπ÷Ëß´÷Ëß‡ªìπ∑’Ë√Ÿâ®—°·≈–π‘¬¡∫√‘‚¿§°—π

Õ¬à“ß·æ√àÀ≈“¬‡π◊ËÕß®“°¡’√ ™“μ‘∑’Ë¥’®÷ß‡ªìπ∑’ËμâÕß°“√¢Õß

ºŸâ∫√‘‚¿§∑—Èß¿“¬„πª√–‡∑»·≈–μà“ßª√–‡∑» ª√–‡∑»‰∑¬

ª√– ∫§«“¡ ”‡√Á®°“√‡æ“–æ—π∏ÿåª≈“°–æß¢“«‚¥¬«‘∏’º ¡

‡∑’¬¡¡“π“π°«à“ 30 ªï ( ÿ®‘πμå·≈– «— ¥‘Ï 2517) ®÷ß∑”„Àâ

°“√‡æ“–æ—π∏ÿå·≈–‡æ“–‡≈’È¬ßª≈“°–æß¢“«°â“«Àπâ“‰ªÕ¬à“ß

√«¥‡√Á« ·≈– àßº≈„Àâ‡°…μ√°√À—π¡“ª√–°Õ∫∏ÿ√°‘®‡≈’È¬ßª≈“

°–æß¢“«Õ¬à“ß·æ√àÀ≈“¬ ÷́Ëß√«¡∂÷ß°“√∑”∏ÿ√°‘®‚√ß‡æ“–øí°

·≈–°“√‡≈’È¬ß„π∫àÕ ·≈–°√–™—ß ªí®®ÿ∫—π‚√ß‡æ“–æ—π∏ÿåª≈“

‡Õ°™π‰¥âº≈‘μ≈Ÿ°ª≈“®”Àπà“¬ÕÕ°·°àºŸâ‡≈’È¬ß·≈–∫“ß à«π°Á

 àßÕÕ°‰ª®”Àπà“¬μà“ßª√–‡∑»‰¥â·°à ¡“‡≈‡ ’́¬  ‘ß§‚ª√å ŒàÕß°ß

·≈–‰μâÀ«—π ( ∂“∫—π‡æ“–‡≈’È¬ß —μ«åπÈ”™“¬Ωíòß·Ààß™“μ‘ 2524)

ªí®®ÿ∫—ππ’È°“√º≈‘μª≈“°–æß¢“«„π°√–™—ß¡’·π«‚πâ¡

‡æ‘Ë¡¢÷Èπ∑ÿ°ªï∑—Èß®”π«πø“√å¡ æ◊Èπ∑’Ë‡≈’È¬ß·≈–º≈º≈‘μ ‡°…μ√°√

ºŸâ‡≈’È¬ßª≈“„π°√–™—ß·≈–∫àÕ‡≈’È¬ß à«π„À≠à„™â≈Ÿ°æ—π∏ÿå∑’Ëº≈‘μ‰¥â

®“°‚√ß‡æ“–øí°¢Õß√—∞∫“≈·≈–‡Õ°™π ‚¥¬„π°“√º≈‘μ≈Ÿ°ª≈“

‡æ◊ËÕ°“√§â“„πªí®®ÿ∫—π à«π¡“°·≈â«π‘¬¡„™âæàÕ·¡àæ—π∏ÿåª≈“

®“°°“√‡≈’È¬ß„π∫àÕÀ√◊Õ°√–™—ß ‡π◊ËÕß®“°æàÕ·¡àæ—π∏ÿå∑’Ë‰¥â®“°

∏√√¡™“μ‘®–¡’°“√∫Õ∫™È”¡“° ®“°°“√®—∫·≈–‰¡à™‘π°—∫°“√

°—°¢—ß ÷́Ëß°“√„™âæàÕ·¡àæ—π∏ÿå≈—°…≥–π’ÈÕ“®‡ ’Ë¬ßμàÕ°“√„™âæàÕ·¡à

æ—π∏ÿå∑’Ë¡’§«“¡ —¡æ—π∏å„°≈â™‘¥°—π

‡π◊ËÕß®“°ª√–‡∑»‰∑¬‰¥â¡’°“√‡æ“–‡≈’È¬ß ·≈–„™âæàÕ·¡à

æ—π∏ÿå®“°·À≈àß‡≈’È¬ß¡“‡ªìπ‡«≈“°«à“ 30 ªï ·≈–¬—ß¢“¥¢âÕ¡Ÿ≈

∑“ßæ—π∏ÿ°√√¡Õ¬Ÿà¡“° ‡°…μ√°√®÷ß‡√‘Ë¡¡’§«“¡°—ß«≈«à“æàÕ·¡à

æ—π∏ÿå∑’Ë„™âÕ¬Ÿà„πªí®®ÿ∫—πÕ“®¡’§«“¡„°≈â™‘¥∑“ß‡§√◊Õ≠“μ‘

ª√–°Õ∫°—∫∑’Ëª≈“°–æß¢“«„πªí®®ÿ∫—π¡’ªí≠À“‡√◊ËÕß‚√§

°“√‡®√‘≠‡μ‘∫‚μ ·≈–°“√æ—≤π“°“√¢Õß°√–¥Ÿ° ´÷Ëß°“√

∂¥∂Õ¬¢Õß≈—°…≥–¥—ß°≈à“«Õ“®‡°’Ë¬«æ—π°—∫°“√≈¥≈ß¢Õß

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ (Õÿ∑—¬√—μπå 2543) πÕ°®“°π’È

°“√≈¥≈ß¢Õß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡Õ¬à“ß√«¥‡√Á«¢Õß

æàÕ·¡àæ—π∏ÿåª≈“°–æß¢“«„π‚√ß‡æ“–øí° Õ“®‡°‘¥®“°°“√‡≈’È¬ß

 —μ«åπÈ”„π‚√ß‡æ“–øí° ‡ªìπ‡«≈“À≈“¬™—Ë«Õ“¬ÿ (domestication)

°“√„™âæàÕ·¡àæ—π∏ÿå®”π«ππâÕ¬ (Norris et al. 1999) °“√„™â

æàÕ·¡àæ—π∏ÿå∑’Ë§«“¡„°≈â™‘¥∑“ß‡§√◊Õ≠“μ‘‚¥¬‰¡à‰¥âμ—Èß„®

·≈–°“√º ¡æàÕ·¡àæ—π∏ÿå‡ªìπ°≈ÿà¡ (Frost et al. 2006)

°“√»÷°…“π’È®÷ß®–ª√–‡¡‘π ∂“π¿“æªí®®ÿ∫—π¢Õß§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õßª≈“°–æß¢“«„π‚√ß‡æ“–øí°„π

·∂∫Õà“«‰∑¬‡¡◊ËÕ‡∑’¬∫°—∫·À≈àßπÈ”∏√√¡™“μ‘‚¥¬„™â‡§√◊ËÕßÀ¡“¬

‰¡‚§√·´∑‡∑≈‰≈∑å¥’‡ÕÁπ‡Õ´÷Ëß‡ªìπ™‘Èπ¥’‡ÕÁπ‡Õ∑’Ë¡’≈—°…≥–

´È” Ê ‡ªìπ™à«ß Ê ·≈–¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß

(Liu and Cordes 2004) πÕ°®“°π’È‡§√◊ËÕßÀ¡“¬æ—π∏ÿ°√√¡

¥—ß°≈à“« “¡“√∂∫àß™’È√–¥—∫¢Õß°“√¡’‡Õ°≈—°…≥å∑“ßæ—π∏ÿ°√√¡

¢Õßª√–™“°√‚√ß‡æ“–øí°∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π‰¥â ÷́Ëß®–‡ªìπ

¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ„π°“√®—¥°“√æàÕ·¡àæ—π∏ÿå·≈–°“√ª√—∫ª√ÿßæ—π∏ÿå

ª≈“°–æß¢“«„πÕπ“§μμàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’∑¥≈Õß

°“√√«∫√«¡μ—«Õ¬à“ß

‡°Á∫μ—«Õ¬à“ß§√’∫À“ß¢Õßª≈“°–æß¢“«μ—«‡μÁ¡«—¬¢π“¥

0.5 ‡´πμ‘‡¡μ√ ®”π«π 346 μ—«Õ¬à“ß ®“°·À≈àß‡°Á∫μ—«Õ¬à“ß

7 ·À≈àß (μ“√“ß∑’Ë1) „π‡Õ∑‘≈·Õ≈°ÕŒÕ≈å 95% ‚¥¬√–∫ÿ

 ∂“π∑’Ë‰«â™—¥‡®π ‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  ®π°«à“®–

«‘‡§√“–Àå„π¢—ÈπμàÕ‰ª ≥ ÀâÕßªØ‘∫—μ‘°“√¿“§«‘™“«“√‘™»“ μ√å

§≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ®—ßÀ«—¥™≈∫ÿ√’

μ—«Õ¬à“ß®“°‚√ß‡æ“–øí°∑’Ë„™â„π°“√»÷°…“π’È ‡ªìπ

μ—«·∑π¢Õß‚√ß‡æ“–øí°®“°∫√‘‡«≥∑’Ë¡’°“√º≈‘μ≈Ÿ°ª≈“Õ¬à“ß

·æ√àÀ≈“¬ ´÷Ëß‰¥â·°à¿“§μ–«—πÕÕ° ·≈–¿“§„μâ ‚¥¬‡πâπ

ª√–™“°√æàÕ·¡àæ—π∏ÿå„π¿“§μ–«—πÕÕ° πÕ°®“°π’È¬—ß‰¥â

ª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ—π∏ÿ°√√¡¢Õßª≈“°–æß∑’Ë

ºà“π°“√§—¥æ—π∏ÿå„π√ÿàπ·√°¢Õß »æ™. √–¬Õß ‚¥¬μ—«Õ¬à“ß®“°

·À≈àßπ’È √«¡∂÷ß√ÿàπæàÕ·¡àæ—π∏ÿåμ—Èßμâπ ´÷Ëß‡ªìπ°≈ÿà¡æàÕ·¡àæ—π∏ÿå

∑’Ë¡“®“°À≈“¬·À≈àß (RA-H) ·≈–æàÕ·¡àæ—π∏ÿå√ÿàπ≈Ÿ°∑’Ëºà“π

°“√§—¥æ—π∏ÿå 1 √ÿàπ (RF-H; F1)
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°“√ °—¥¥’‡ÕÁπ‡Õ·≈–°“√«‘‡§√“–Àå„πÀâÕßªØ‘∫—μ‘°“√

 °—¥¥’‡ÕÁπ‡Õ ‚¥¬«‘∏’ Salt extraction ‚¥¬¥—¥·ª≈ß®“°

«‘∏’¢Õß Aljanabi and Martinez (1997) ·≈–‡°Á∫√—°…“¥’‡ÕÁπ‡Õ

‰«â„π TE ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬  °àÕππ”‰ª«‘‡§√“–Àå

®“°π—Èπ«—¥ª√‘¡“≥¥’‡ÕÁπ‡Õ‡ª√’¬∫‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“μ√∞“π

(DNA Ladder M23; 200 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√) ‚¥¬¥Ÿ

§«“¡‡¢â¡¢Õß “√‡√◊Õß· ß¢Õß¥’‡ÕÁπ‡Õ∑’Ë¬âÕ¡μ‘¥¥â«¬‡Õ∏’‡¥’¬¡

‚∫√‰¡¥å ¿“¬„μâ· ß UV

°“√‡æ‘Ë¡®”π«π¥’‡ÕÁπ‡Õ‚¥¬ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈’‡¡Õ‡√  À√◊Õ

æ’´’Õ“√å (Polymerase chain reaction, PCR)

‡æ‘Ë¡ª√‘¡“≥¥’ ‡ÕÁπ‡Õ¥â«¬‡∑§π‘§æ’´’Õ“√å∑’Ë∫√‘ ‡«≥

‰¡‚§√·´≈‡∑≈‰≈∑å 7 μ”·Àπàß ´÷Ëß‰¥â·°à LcaM08F,

LcaM21F, LcaM32 (Yue et al. 2002) Lca60, Lca64, Lca

74 (Zhu et al. 2006) ·≈– Lc-m05 (Sim and Othman

2005) ‚¥¬„π “√≈–≈“¬ ”À√—∫æ’´’Õ“√å 10 ‰¡‚§√≈‘μ√

ª√–°Õ∫¥â«¬ ¥’‡ÕÁπ‡Õμâπ·∫∫ 1‰¡‚§√≈‘μ√ (§«“¡‡¢â¡¢âπ

ª√–¡“≥ 50 π“‚π°√—¡μàÕ‰¡‚§√≈‘μ√), 1X ∫—ø‡øÕ√å,

π‘«§≈’‚Õ‰∑¥å‰μ√øÕ ‡øμ (dNTPs) 200 μM, ·¡°π’‡´’¬¡

§≈Õ‰√¥å (MgCl
2
) 1.5 mM, ‰æ√‡¡Õ√å Forward ·≈– Reverse

Õ¬à“ß≈– 0.2 μM ·≈– Taq Polymerase 0.6 ¬Ÿπ‘μ

«—Ø®—°√¢Õß°“√‡æ‘Ë¡≈¥Õÿ≥À¿Ÿ¡‘ª√–°Õ∫¥â«¬ 3

«—Ø®—°√ §◊Õ 1) Õÿ≥À¿Ÿ¡‘∑’Ë∑”„Àâ “¬¥’‡ÕÁπ‡Õ·¬°ÕÕ°®“°°—π

(Denaturing temperature) 94 Õß»“‡´≈‡ ’́¬  π“π 2 π“∑’

1 √Õ∫ 2) Õÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡ ’́¬  30 «‘π“∑’ Õÿ≥À¿Ÿ¡‘

∑’Ë∑”„Àâ‰æ√‡¡Õ√å¡“‡°“–°—∫ “¬¥’‡ÕÁπ‡Õμ—Èßμâπ (Annealing

Temperature) 50-57 Õß»“‡´≈‡ ’́¬  ¢÷ÈπÕ¬Ÿà°—∫μ”·Àπàß

( ÿ¿“æ√ 2553) π“π 30 «‘π“∑’ ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë Taq

Polymerase  “¡“√∂´àÕ¡ “¬¥’‡ÕÁπ‡Õ„Àâ ¡∫Ÿ√≥å‡ªìπ¥’‡ÕÁπ‡Õ

 “¬„À¡à (Extension Temperature) 72 Õß»“‡´≈‡ ’́¬  π“π

1 π“∑’ ®”π«π 33 √Õ∫ ·≈–3) Õÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬ 

π“π 5 π“∑’ ®”π«π 1 √Õ∫

·¬°Õ—≈≈‘≈¢Õß‰¡‚§√·´≈‡∑≈‰≈∑å ¥â«¬‡∑§π‘§Õ‘‡≈Á°‚∑√‚ø‡√´‘ 

π”º≈º≈‘μ®“°°√–∫«π°“√æ’́ ’Õ“√å¡“‡μ‘¡ Loading Dye

(97% Formamide, 0.4% NaOH, 0.1% Bromophenol Blue,

0.1% Xylene Cyano FF) ·≈â«π”¡“·¬°¥’‡ÕÁπ‡Õ∑’Ë¡’¢π“¥

μà“ß°—π ‚¥¬«‘∏’Õ‘‡≈Á°‚μ√‚ø‡√ ’́ ºà“π‚æ≈’Õ–§√‘≈“‰¡¥å‡®≈ 6%

ºà“π°√–· ‰øøÑ“ 1200 ‚«≈∑å ‡ªìπ‡«≈“ 3.50 ™—Ë«‚¡ß ®“°

π—Èπ¬âÕ¡Õ—≈≈‘≈∑’Ë·¬°¥â«¬‡∑§π‘§ Silver staining ·≈â«®÷ß∫—π∑÷°

®’‚π‰∑ªá∑’Ë‰¥â®“°°“√¬âÕ¡ ‚¥¬∫—π∑÷°¢π“¥¢Õß¥’‡ÕÁπ‡Õ (base

pair) ∫π·ºàπ‡®≈¢Õß·μà≈–μ”·Àπàß ‚¥¬‡∑’¬∫°“√‡§≈◊ËÕπ∑’Ë

¢Õß·μà≈–Õ—≈≈‘≈ (allele) °—∫¥’‡ÕÁπ‡Õ¢π“¥¡“μ√∞“π (pGEM-

32f (+) sequencing marker)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ª√–‡¡‘π§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¿“¬„π

ª√–™“°√‚¥¬§”π«≥§à“®”π«πÕ—≈≈‘≈μàÕμ”·Àπàß (A),

Allelicrichness (A
r
) ÷́Ëß‡ªìπ§à“®”π«πÕ—≈≈‘≈μàÕμ”·Àπàß

∑’Ë§‘¥®“°®”π«πμ—«Õ¬à“ß∑’Ë ‡∑à“°—π„π∑ÿ°°≈ÿà¡μ—«Õ¬à“ß·≈–

§à“‡Œ∑‡∑Õ‚√‰´‚° ‘́μ’´÷Ëßª√–°Õ∫¥â«¬§à“∑’Ë§”π«≥‰¥â®“°

¢âÕ¡Ÿ≈ (observed heterozygosity) ·≈–§à“∑’Ë§”π«≥®“°

μ“√“ß∑’Ë 1 ®”π«π·≈–·À≈àßμ—«Õ¬à“ß¢Õßª√–™“°√ª≈“°–æß¢“« ∑’Ë„™â„π°“√»÷°…“π’È

À¡“¬‡Àμÿ : W = ª√–™“°√∏√√¡™“μ‘, H = ª√–™“°√‚√ß‡æ“–øí°
1‡ªìπª≈“√ÿàπ≈Ÿ°¢Õß RA-H ∑’Ëºà“π°“√§—¥‡≈◊Õ°ª≈“∑’Ë‚μ‡√Á«¡“„™â‡ªìπª√–™“°√ RF-H

     ≈”¥—∫                                        ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ß                                          —≠≈—°…≥å          ®”π«π

1 ®—ßÀ«—¥®—π∑∫ÿ√’ CH-W 65

2 ®—ßÀ«—¥π§√»√’∏√√¡√“™ PN-W 66

3 ®—ßÀ«—¥μ√“¥ TR-W 53

4 ø“√å¡∑–‡≈∑Õß Õ.‡¡◊Õß ®—ßÀ«—¥™≈∫ÿ√’ TT-H 56

5 »Ÿπ¬å«‘®—¬·≈–æ—≤π“ª√–¡ß™“¬Ωíòß (»æ™.) ®—ßÀ«—¥π§√»√’∏√√¡√“™ NK-H 39

6 »æ™. ®.√–¬Õß (√ÿàπæàÕ·¡à) RA-H 31

7 »æ™. ®.√–¬Õß (√ÿàπ≈Ÿ°)1 RF-H 36

√«¡ 346
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§«“¡∂’ËÕ—≈≈‘≈´÷Ëß‡ªìπ§à“∑’Ë§“¥À«—ßÀ“°μ—«Õ¬à“ß¡’æƒμ‘°√√¡

‡À¡◊Õπ°—∫ª√–™“°√∑“ß∑ƒ…Æ’ (expected heterozygosity)

πÕ°®“°π’È¬—ß∑¥ Õ∫°“√‡∫’Ë¬ß‡∫π§«“¡∂’Ë¢Õß®’‚π‰∑ªá®“°

 ¡¥ÿ≈¬åŒ“√å¥’-‰«πå‡∫√‘Ï° (Hardy-Weinberg equilibrium; HWE)

§”π«≥¥—™π’‡À≈à“π’È¥â«¬‚ª√·°√¡ GenAlEx version 6.1

(Peakall and Smouse 2006), FSTAT version 2.9.3 (Goudet

2001) ·≈– GENEPOP version 4 (Rousset 2008)

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

μ—«Õ¬à“ß‚¥¬„™â§à“§«“¡·μ°μà“ß√–À«à“ß§«“¡∂’ËÕ—≈≈‘≈ (genic

population differentiation) ‚¥¬ Exact tests  ¥â«¬‚ª√·°√¡

GENEPOP version 4 (Rousset 2008), °“√«‘‡§√“–Àå§«“¡

·ª√ª√«π∑“ßæ—π∏ÿ°√√¡ (Analysis of Molecular Variance;

AMOVA) ¥â«¬‚ª√·°√¡ ARLEQUIN version 3.11 (Excoffier

et al. 2006), √–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡·∫∫ Cavalli-Sforzaûs

genetic distance ¥â«¬‚ª√·°√¡ MSA version 4.05 (Dieringer

and Schlotterer 2003) ·≈– √â“ß·ºπ¿Ÿ¡‘§«“¡ —¡æ—π∏å∑“ß

æ—π∏ÿ°√√¡·∫∫ UPGMA ¥â«¬§à“√–¬–Àà“ßæ—π∏ÿ°√√¡ ¥â«¬

‚ª√·°√¡ PHYLIP version 3.67 (Felsenstein 2007)  ∑—Èßπ’È

 ÿà¡¢âÕ¡Ÿ≈ ·≈– √â“ß·ºπ¿Ÿ¡‘´È” 1,000 §√—Èß (bootstrap) ‡æ◊ËÕ

∑¥ Õ∫√–¥—∫§«“¡‡ ∂’¬√¢Õß§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡

¢Õß°≈ÿà¡μ—«Õ¬à“ß

º≈°“√∑¥≈Õß

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¿“¬„π°≈ÿà¡μ—«Õ¬à“ß

§à“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õßμ—«Õ¬à“ß®“°

‚√ß‡æ“–øí°‰¡à·μ°μà“ß®“°ª√–™“°√∏√√¡™“μ‘ (Mann-Whitney

U rank test, p > 0.05) ‚¥¬°≈ÿà¡μ—«Õ¬à“ß®“°∏√√¡™“μ‘¡’

§à“®”π«πÕ—≈≈‘≈‡©≈’Ë¬μàÕμ”·ÀπàßÕ¬Ÿà√–À«à“ß 7.57 (CH-W)

∂÷ß 8.43 (PN-W) §à“‡©≈’Ë¬ A
r
 Õ¬Ÿà√–À«à“ß 6.97 (CH-W) ∂÷ß

7.64 (PN-W) §à“‡©≈’Ë¬ H
o
 Õ¬Ÿà√–À«à“ß 0.72 (CH-W) ∂÷ß 0.79

(TR-W) „π¢≥–∑’Ë§à“ H
e
 Õ¬Ÿà√–À«à“ß 0.71 (TR-W, PN-W ∂÷ß

0.75 (CH-W) (μ“√“ß∑’Ë 2)  à«π„πª√–™“°√‚√ß‡æ“–øí°

¡’®”π«πÕ—≈≈‘≈‡©≈’Ë¬μàÕμ”·ÀπàßÕ¬Ÿà√–À«à“ß 5.86 (RF-H)

∂÷ß 7.43 (TT-H) §à“‡©≈’Ë¬ A
r
 Õ¬Ÿà√–À«à“ß 5.70 (RF-H) ∂÷ß

7.27 (RA-H) §à“‡©≈’Ë¬ H
o 
Õ¬Ÿà√–À«à“ß 0.68 (NK-H) ∂÷ß 0.78

(RA-H) „π¢≥–∑’Ë§à“‡©≈’Ë¬ H
e
 Õ¬Ÿà√–À«à“ß 0.65 (RF-H)

∂÷ß 0.75 (RA-H) ·¡â«à“®–‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ ·μà RF-H ¡’®”π«πÕ—≈≈‘≈μàÕμ”·Àπàß ·≈–§à“‡©≈’Ë¬

A
r
 πâÕ¬°«à“μ—«Õ¬à“ß°≈ÿà¡Õ◊Ëπ Ê

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡√–À«à“ß°≈ÿà¡μ—«Õ¬à“ß

°≈ÿà¡μ—«Õ¬à“ßª≈“°–æß¢“«∑’Ë»÷°…“¡’§«“¡·μ°μà“ß∑“ß

æ—π∏ÿ°√√¡ (§à“ Global F
ST
 = 0.024; AMOVA, p < 0.0001)

°“√∑¥ Õ∫ AMOVA æ∫«à“ 2.46% ¢Õß§«“¡·ª√ª√«π

‡°‘¥®“°§«“¡·μ°μà“ß√–À«à“ßª√–™“°√ ·≈– 97.54% ¢Õß

§«“¡·ª√ª√«π∑’Ë‡°‘¥®“°§«“¡·μ°μà“ß√–À«à“ß ¡“™‘°„π

ª√–™“°√

‡¡◊ËÕæ‘®“√≥“§«“¡μà“ß√–À«à“ß§Ÿàμ—«Õ¬à“ß®“°∏√√¡™“μ‘

(3 ·À≈àß)  æ∫«à“ °≈ÿà¡μ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ∫π TR-W °—∫

CH-W ‰¡à¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡ (p  ”À√—∫ exact tests

= 0.007 ·≈– FST √–À«à“ß°≈ÿà¡μ—«Õ¬à“ß = 0.006, p = 0.120)

„π¢≥–∑’Ë PN-W μà“ß°—∫∑—Èß Õß°≈ÿà¡μ—«Õ¬à“ß (μ“√“ß∑’Ë 3)

Mean  Heterozygosity

°≈ÿà¡μ—«Õ¬à“ß §à“‡©≈’Ë¬ Õ—≈≈‘≈μàÕ §à“‡©≈’Ë¬ Allelic §à“‡©≈’Ë¬ Observed §à“‡©≈’Ë¬ Expected

(®”π«πμ—«Õ¬à“ß) μ”·Àπàß (A) Richness (A
r
) (H

o
) (H

e
)

TT-H (56) 7.43 ± 3.55 7.05 ± 3.22 0.75 ± 0.17 0.74 ± 0.14

RA-H (31) 7.29 ± 3.55 7.27 ± 3.52 0.78 ± 0.16 0.75 ± 0.13

RF-H (36) 5.86 ± 2.48 5.70 ± 2.31 0.71 ± 0.25 0.65 ± 0.19

NK-H (39) 7.29 ± 3.64 7.11 ± 3.51 0.68 ± 0.21 0.73 ± 0.17

CH-W (65) 7.57 ± 3.64 6.97 ± 3.31 0.72 ± 0.14 0.75 ± 0.13

TR-W (53) 7.71 ± 3.86 7.02 ± 3.52 0.79 ± 0.19 0.71 ± 0.17

PN-W (66) 8.43 ± 4.79 7.64 ± 4.27 0.74 ± 0.17 0.71 ± 0.15

μ“√“ß∑’Ë 2 §à“‡©≈’Ë¬§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß‰¡‚§√·´∑‡∑≈‰≈∑å 7 μ”·Àπàß „π°≈ÿà¡μ—«Õ¬à“ßª≈“°–æß¢“«®“°‚√ß‡æ“–øí°

4 ·À≈àß ·≈–∏√√¡™“μ‘ 3 ·À≈àß ∑’Ë√«∫√«¡®“°∫√‘‡«≥Õà“«‰∑¬
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 à«π„π°≈ÿà¡μ—«Õ¬à“ß®“°‚√ß‡æ“–øí° (4 ·À≈àß) æ∫«à“∑ÿ°

·À≈àß¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡ ‡¡◊ËÕ∑¥ Õ∫¥â«¬ exact

tests (p < 0.002) ·μà¡’∫“ß·À≈àß∑’Ë‰¡àμà“ß∑“ßæ—π∏ÿ°√√¡‡¡◊ËÕ

æ‘®“√≥“®“°§à“ F
ST
 √–À«à“ß°≈ÿà¡μ—«Õ¬à“ß (NK-H °—∫ TT-H,

F
ST
 = 0.006, p = 0.048)

‡¡◊ËÕæ‘®“√≥“μ—«Õ¬à“ß∑—ÈßÀ¡¥ (®“°∏√√¡™“μ‘·≈–‚√ß

‡æ“–øí°) æ∫«à“μ—«Õ¬à“ß®“°‚√ß‡æ“–øí°∫“ß·À≈àß‰¡à¡’§«“¡

·μ°μà“ß∑“ßæ—π∏ÿ°√√¡®“°μ—«Õ¬à“ß®“°∏√√¡™“μ‘ ´÷Ëß‰¥â·°à

NK-H ∑’Ë¡’§«“¡§≈â“¬∑“ßæ—π∏ÿ°√√¡°—∫∑—Èß TR-W ·≈–

CH-W (F
ST
 = 0.002, p = 0.225 ·≈– F

ST
 = 0.002,

p = 0.210) §à“ F
ST
 ¬—ß· ¥ß§«“¡§≈â“¬∑“ßæ—π∏ÿ°√√¡

√–À«à“ß‚√ß‡æ“–øí°„π¿“§μ–«—πÕÕ° (TT-H ·≈– RA-H) °—∫

μ—«Õ¬à“ß®“°∏√√¡™“μ‘Õà“«‰∑¬μÕπ∫π CH-W (F
ST
 = 0.003,

p = 0.120 ·≈– F
ST
 = 0.012, p = 0.003)

‡¡◊ËÕæ‘®“√≥“·ºπº—ß§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡

√–À«à“ß§Ÿàμ—«Õ¬à“ß∑’Ë √â“ß®“°§à“√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡

Cavalli-Sforza and Edwardûs distance (√Ÿª∑’Ë 1) °≈ÿà¡

μ—«Õ¬à“ß®“°∏√√¡™“μ‘¡’§«“¡ —¡æ—π∏å‰ª„π∑‘»∑“ß‡¥’¬«°—∫°“√

∑¥ Õ∫ Exact tests ·≈–§à“ F
ST
 °≈à“«§◊Õ°≈ÿà¡μ—«Õ¬à“ß®“°

Õà“«‰∑¬μÕπ∫π (TR-W ·≈– CH-W) ¡’§«“¡„°≈â™‘¥∑“ß

æ—π∏ÿ°√√¡°—π ·≈–μà“ß®“°°≈ÿà¡μ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ≈à“ß

(PN-W)  à«π„π°≈ÿà¡μ—«Õ¬à“ß®“°‚√ß‡æ“–øí° RA-H ·≈–

RF-H ·μ°μà“ß®“°μ—«Õ¬à“ßÕ◊Ëπ Ê ¡“°∑’Ë ÿ¥ ‡¡◊ËÕæ‘®“√≥“

μ—«Õ¬à“ß∑—ÈßÀ¡¥æ∫«à“°≈ÿà¡μ—«Õ¬à“ß®“°‚√ß‡æ“–øí° ¬—ß¡’

≈—°…≥–§≈â“¬°—∫°≈ÿà¡μ—«Õ¬à“ß®“°∏√√¡™“μ‘ ¥—ßπ’È§◊Õ TT-H

§≈â“¬°—∫ CH-W (bootstrap value = 53.6%) ·≈– NK-H §≈â“¬

°—∫ TR-W (bootstrap value = 58%) πÕ°®“°π’È®“°

·ºπ¿“æ¬—ß· ¥ß§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡√–À«à“ß RA-H ·≈–

RF-H (bootstrap value = 59.5%)

 √ÿª·≈–Õ¿‘ª√“¬º≈°“√∑¥≈Õß

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¿“¬„πª√–™“°√ª≈“°–æß¢“«

°≈ÿà¡ª≈“°–æß¢“«®“°∏√√¡™“μ‘„π°“√»÷°…“π’È ¡’§à“

H
o
 ·≈– H

e
 ∑’Ë§”π«≥®“°‡§√◊ËÕßÀ¡“¬‰¡‚§√·´∑‡∑≈‰≈∑å„°≈â

‡§’¬ß°—∫°“√»÷°…“∑’Ëºà“π¡“ (Zhu et al. 2006; Yue et al. 2009)

·μà¡’§à“‡©≈’Ë¬ Õ—≈≈‘≈μàÕμ”·ÀπàßμË”°«à“ª√–™“°√ª≈“∏√√¡™“μ‘

„π°“√»÷°…“¥—ß°≈à“« ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°°“√»÷°…“∑—Èß Õß

°“√»÷°…“ «‘‡§√“–Àå®”π«πμ—«Õ¬à“ß∑’Ë¡“°°«à“°“√»÷°…“π’È

Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“Õ—≈≈‘≈μàÕμ”·Àπàß∑’Ë¡’°“√

ª√—∫¢π“¥¢Õßμ—«Õ¬à“ß (A
r
) æ∫«à“§à“∑’Ëæ∫„π°≈ÿà¡μ—«Õ¬à“ß∑’Ë„™â

„π°“√»÷°…“π’È¡’§à“ Ÿß°«à“∑’Ëæ∫„π Yue et al. (2009) ´÷Ëß‡ªìπ

‰ªμ“¡§«“¡§“¥À¡“¬ ‡π◊ËÕß®“°°≈ÿà¡μ—«Õ¬à“ß®“°Õà“«‰∑¬

∑’Ë√«¡Õ¬Ÿà„π Yue et al. (2009) ‡ªìπ°≈ÿà¡μ—«Õ¬à“ß∑’Ë¡’§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß ÿ¥

TT RA RF NK CH TR PN

TT - 0.000000* Highly sign. 0.000019* 0.000537* Highly sign. Highly sign.

RA 0.016* - Highly sign. Highly sign. 0.000190* Highly sign. Highly sign.

RF 0.052* 0.056* - 0.000000* Highly sign. Highly sign. Highly sign.

NK 0.006 ns 0.018* 0.049* - 0.002315 ns 0.539147 ns 0.000005*

CH 0.003 ns 0.012 ns 0.050* 0.002 ns - 0.007921 ns 0.000000*

TR 0.016* 0.036* 0.057* 0.002 ns 0.006 ns - 0.000005*

PN 0.029* 0.038* 0.083* 0.020* 0.022* 0.013* -

μ“√“ß∑’Ë 3 §à“§«“¡πà“®–‡ªìπ (P-value) ¢Õß°“√∑¥ Õ∫§«“¡·μ°μà“ß√–À«à“ßª√–™“°√ ‚¥¬ Exact tests  ”À√—∫ genic

differentiation (¥â“π∫π) ·≈–§à“ pairwise F
ST
 (¥â“π≈à“ß) ¢Õß°≈ÿà¡μ—«Õ¬à“ßª≈“°–æß¢“« 7 ·À≈àß

À¡“¬‡Àμÿ : ‡§√◊ËÕßÀ¡“¬ * ·≈– Highly sign. · ¥ß§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë§à“ P < 0.002 ÷́Ëß‡ªìπ§à“§«“¡πà“®–

‡ªìπ∑’Ë¡’°“√ª√—∫ ”À√—∫°“√„™â¢âÕ¡Ÿ≈«‘‡§√“–Àå´È”À≈“¬§√—Èß (multiple tests) ¥â«¬ Bonferroni correction (0.05/21)

(Rice 1989)
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μ—«Õ¬à“ß®“°‚√ß‡æ“–øí° ∫√‘‡«≥Õà“«‰∑¬ (°“√»÷°…“π’È)

¡’§à“‡©≈’Ë¬ A
r
 (6.78)  Ÿß°«à“§à“„π°“√»÷°…“¢Õß Yue et al.

(2009) (A
r
 = 5.33) ÷́Ëßπà“®–‡ªìπ‡æ√“–μ—«Õ¬à“ßæàÕ·¡àæ—π∏ÿå

ª≈“°–æß¢“«∑’Ë„™â„π°“√»÷°…“¥—ß°≈à“« ºà“π°“√§—¥æ—π∏ÿå¡“·≈â«

À≈“¬√ÿàπ À√◊Õ„™âæàÕ·¡àæ—π∏ÿåμ—Èßμâπ∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑» ÷́Ëß

Õ“®¡’®”π«π‰¡à¡“°π—° (Yue et al. 2009) §«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡¢Õßª√–™“°√‚√ß‡æ“–øí°„π°“√»÷°…“π’È„π

§√—Èßπ’È à«π„À≠à‰¡à·μ°μà“ß°—∫§à“∑’Ë«—¥‰¥â„πª√–™“°√∏√√¡™“μ‘

∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°‚√ß‡æ“–øí°„πª√–‡∑»‰∑¬¡’°“√

°√–®“¬Õ¬Ÿà∑—Ë«ª√–‡∑»‰∑¬®÷ß¡’°“√„™âª≈“„π·À≈àßπÈ”∑âÕß∂‘Ëπ

∫“ß à«π¡“‡ªìπæàÕ·¡àæ—π∏ÿå·≈–¡’√–¥—∫°“√·≈°‡ª≈’Ë¬πæàÕ·¡à

æ—π∏ÿå/≈Ÿ°æ—π∏ÿå„π«ß°«â“ß (π‘æπ∏å μ‘¥μàÕ‡ªìπ°“√ à«πμ—«) ÷́Ëß

°“√®—¥°“√æ—π∏ÿ°√√¡„π≈—°…≥–π’È‡ÀÁπ‰¥â®“°ª≈“πÈ”®◊¥À≈“¬

™π‘¥„πª√–‡∑»‰∑¬ ‡™àπ ª≈“°—¥ (Meejui et al. 2005), ·≈–

ª≈“ «“¬ (∑—°¢‘≥“·≈–Õÿ∑—¬√—μπå 2550) ∑’Ë‡°…μ√°√μ—Èß„®

∑’Ë®–√—°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡‚¥¬°“√º ¡‰¢«â

ª≈“∑’Ë¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡ Õ¬à“ß‰√°Áμ“¡º≈°“√

»÷°…“§√—Èßπ’È¢—¥·¬âß°—∫À≈“¬°“√»÷°…“∑’Ëæ∫«à“ª√–™“°√

‚√ß‡æ“–øí°¢Õß —μ«åπÈ”À≈“¬™π‘¥¡’§«“¡À≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡μË”°«à“∏√√¡™“μ‘ ‡π◊ËÕß®“°„™âæàÕ·¡àæ—π∏ÿåμ—Èßμâπ

®”π«ππâÕ¬·≈–‰¡à¡’°“√º ¡·À≈àßæ—π∏ÿ°√√¡∑’ËÀ≈“°À≈“¬

‡æ‘Ë¡‡μ‘¡  ‡™àπ ª≈“·´≈¡Õπ·Õμ·≈πμ‘° (Salmo salar) (Norris

et al. 1999), ÀÕ¬‡™≈≈å (Patinopecten  yessoensis) (Li et al.

2007) ·≈–ÀÕ¬‡ªÜ“Œ◊ÈÕ (Haliotis discus) (Li et al. 2004)

°≈ÿà¡μ—«Õ¬à“ß‚√ß‡æ“–øí°∑’Ë¡’·π«‚πâ¡ Ÿ≠‡ ’¬§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡‡√Á«°«à“ª√–™“°√Õ◊Ëπ ‰¥â·°à RF-H

´÷Ëß‡ªìπª≈“√ÿàπ≈Ÿ°∑’Ë‚μ‡√Á«¢Õß RA-H ‚¥¬æ∫«à“À≈—ß®“°°“√

§—¥æ—π∏ÿå‡æ’¬ß 1 √ÿàπ ¡’°“√ Ÿ≠À“¬·≈–‡ª≈’Ë¬π§«“¡∂’Ë¢Õß∫“ß

Õ—≈≈‘≈ (√Ÿª∑’Ë 2) ́ ÷Ëßπà“®–‡ªìπº≈¢Õß°“√¢“¥™à«ß∑“ßæ—π∏ÿ°√√¡

πÕ°®“°π’È§à“ effective population size (Ne) ¢Õß RF-H ¡’

§à“≈¥≈ß®“°√ÿàπ RA-H ¡“°°«à“ 6 ‡∑à“ ( ÿ¿“æ√ 2553)  °“√

≈¥≈ß¢Õß Ne „π RF-H πà“®–‡°‘¥®“°«‘∏’°“√‡æ“–æ—π∏ÿåª≈“

°–æß¢“«„π‚√ß‡æ“–øí°¡’°“√º ¡æ—π∏ÿå‡ªìπ°≈ÿà¡ ÷́ËßæàÕ·¡à

æ—π∏ÿå∑’Ëª≈àÕ¬‰ªÕ“®‰¡à‰¥â√—∫°“√º ¡∑ÿ°μ—« (Frost et al. 2006)

·≈–°“√§—¥‡≈◊Õ°ª≈“∫“ßμ—«¢Õß√ÿàπ (‚μ‡√Á«; π‘æπ∏å μ‘¥μàÕ

‡ªìπ°“√ à«πμ—«) Õ“®‡ªìπ —¥ à«π∑’ËπâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫ª≈“∑—Èß√ÿàπ

¢âÕ¡Ÿ≈„π≈—°…≥–π’È‡ªìπ∫∑‡√’¬π∑’Ë ”§—≠„π°“√§—¥æ—π∏ÿåª≈“

°–æß¢“«„πÕπ“§μ ∑’ËμâÕß„Àâ§«“¡ ”§—≠°—∫≈—°…≥–°“√º ¡

æ—π∏ÿå∑’Ë®–√—°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡„πæàÕ·¡àæ—π∏ÿå

√ÿàπ∂—¥‰ª ∑—Èßπ’È°“√ª√–¬ÿ°μå„™â‡§√◊ËÕßÀ¡“¬æ—π∏ÿ°√√¡„π°“√

μ‘¥μ“¡§√Õ∫§√—«πà“®–‡ªìπ«‘∏’Àπ÷Ëß„π°“√·°âªí≠À“¥—ß°≈à“«

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡√–À«à“ß°≈ÿà¡μ—«Õ¬à“ß

‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡¢Õßª√–™“°√∏√√¡™“μ‘¢Õß

ª≈“°–æß¢“«∑’Ëæ∫„π°“√»÷°…“„π§√—Èßπ’È ∑’Ë°≈ÿà¡μ—«Õ¬à“ß®“°

Õà“«‰∑¬μÕπ∫π·μ°μà“ß®“°°≈ÿà¡μ—«Õ¬à“ß®“°Õà“«‰∑¬μÕπ≈à“ß

√Ÿª∑’Ë 1 ·ºπº—ß§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡∑’Ë √â“ß®“° Cavalli-Sforza and Edwardûs distance ‚¥¬«‘∏’ UPGMA ¢Õß°≈ÿà¡μ—«Õ¬à“ß

ª≈“°–æß¢“« 7 °≈ÿà¡ (μ—«‡≈¢∑’Ë· ¥ß∫π®ÿ¥·¬°§◊Õ§à“√âÕ¬≈–¢Õß°“√∑” È́”®“°°“√ ÿà¡ (bootstrap) 1,000 §√—Èß)

RF-H

RA-H

PN-W

TT-H

CH-W

NK-H

TR-W

53.2

59.5
53.6

58

0.1
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§≈â“¬°—∫‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡∑’Ëæ∫„π —μ«å™π‘¥Õ◊Ëπ„πÕà“«

‰∑¬ ‡™àπ °ÿâß·™∫ä«¬ (Penaeus merguiensis; »√’√—μπå ·≈– æπ¡

°√–®à“ßæ®πå 2541; Wanna et al. 2004)  ∑—Èßπ’È‚§√ß √â“ß

∑“ßæ—π∏ÿ°√√¡¢Õßª≈“°–æß¢“«πà“®–‡°‘¥®“°√Ÿª·∫∫°“√

æ—¥æ“μ—«ÕàÕπ´÷Ëß¡’≈—°…≥–≈àÕß≈Õ¬‰ªμ“¡°√–· πÈ”‚¥¬¡«≈

πÈ”∑’Ëμà“ß°—π ‚¥¬√–¬–∑“ß¡“°°«à“ 400 °‘‚≈‡¡μ√ ª√–°Õ∫

°—∫Õ‘∑∏‘æ≈¢Õß≈¡¡√ ÿ¡ ∑”„Àâ¡«≈πÈ”Õà“«‰∑¬μÕπ∫π°—π

Õà“«‰∑¬μÕπ≈à“ß·¬°ÕÕ°®“°°—π (Camerlengo and Demmler

1997) ‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡„π∏√√¡™“μ‘ –∑âÕπ∂÷ßμâπ∑ÿπ

∑“ßæ—π∏ÿ°√√¡¢Õßª≈“™π‘¥π’È„πª√–‡∑»‰∑¬

°≈ÿà¡μ—«Õ¬à“ß‚√ß‡æ“–øí°∑’Ë»÷°…“¡’§«“¡·μ°μà“ß°—π∑“ß

æ—π∏ÿ°√√¡‡°◊Õ∫∑ÿ°§Ÿàª√–™“°√´÷Ëß –∑âÕπ∂÷ß§«“¡¡’‡Õ°≈—°…≥å

√Ÿª∑’Ë 2  °“√°√–®“¬·≈–§«“¡∂’ËÕ—≈≈‘≈∑’Ë‡§√◊ËÕßÀ¡“¬æ—π∏ÿ°√√¡‰¡‚§√·´∑‡∑≈‰≈∑å 7 μ”·Àπàß ¢Õßμ—«Õ¬à“ß RA-H °—∫ RF-H
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∑“ßæ—π∏ÿ°√√¡ ÷́Ëß¢—¥·¬âß°—∫§«“¡‡™◊ËÕ∑’Ë«à“æàÕ·¡àª≈“°–æß

¢“« à«π„À≠à¢Õßª√–‡∑»‰∑¬¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡

°“√∑’Ëª≈“°–æß¢“«¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡π—∫«à“‡ªìπ

 ‘Ëß∑’Ë¥’‡π◊ËÕß®“°‡ªìπ·À≈àßæ—π∏ÿ°√√¡∑’ËÀ≈“°À≈“¬ ”À√—∫

°“√ √â“ßª√–™“°√μ—Èßμâπ„π°“√ª√—∫ª√ÿßæ—π∏ÿå Õ¬à“ß‰√°Áμ“¡

°“√º ¡¢â“¡°≈ÿà¡∑’Ë¡’‡Õ°≈—°…≥å∑“ßæ—π∏ÿ°√√¡μâÕß∑”¥â«¬

§«“¡√–¡—¥√–«—ß ¡‘©–π—Èπ Õ“®π”‰ª Ÿà°“√ Ÿ≠‡ ’¬‡Õ°≈—°…≥å

∑“ßæ—π∏ÿ°√√¡¢Õßª√–™“°√∑’Ë¡’§ÿ≥§à“‰¥â (Hallerman 2004)

 à«π§Ÿàμ—«Õ¬à“ß∑’Ë¡’°“√§≈â“¬°—π∑“ßæ—π∏ÿ°√√¡§◊Õ NK-H °—∫

TT-H Õ“®‡ªìπ‡æ√“–®“°°“√„™âæàÕ·¡àæ—π∏ÿå®“°·À≈àß‡¥’¬«°—π

·¡â«à“ »æ™. π§√»√’∏√√¡√“™ ®– ◊́ÈÕæàÕ·¡àæ—π∏ÿå®“°‡°…μ√°√

∑’Ë ‡ ≈’È ¬ ßª≈“°–æß¢“« ‡ªìπª≈“ ‡π◊È Õ „π∫√‘ ‡ «≥®— ßÀ«— ¥

π§√»√’∏√√¡√“™ ·μà‡°…μ√°√‰¥â¡’°“√√—∫≈Ÿ°æ—π∏ÿåª≈“¡“®“°

®—ßÀ«—¥©–‡™‘ß‡∑√“ (»Ÿπ¬å«‘®—¬·≈–æ—≤π“ª√–¡ß™“¬Ωíòß®—ßÀ«—¥

π§√»√’∏√√¡√“™ μ‘¥μàÕ‡ªìπ°“√ à«πμ—«) ÷́Ëß‡ªìπø“√å¡∑’Ë

©–‡™‘ß‡∑√“ à«π„À≠à√—∫≈Ÿ°æ—π∏ÿå¡“®“°¿“§μ–«—πÕÕ°‡Õß

(ø“√å¡∑–‡≈∑Õß μ‘¥μàÕ‡ªìπ°“√ à«πμ—«)

ª√–™“°√ª≈“∏√√¡™“μ‘¿“§μ–«—πÕÕ° πà“®–‡ªìπ

Õß§åª√–°Õ∫∑“ßæ—π∏ÿ°√√¡∑’Ë ”§—≠¢Õßª√–™“°√‚√ß‡æ“–øí°

∑’Ë∑”°“√»÷°…“„π§√—Èßπ’È ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß CH-W ·≈–∫√‘‡«≥

„°≈â‡§’¬ß ¥—ß®–‡ÀÁπ‰¥â®“°√–¥—∫§«“¡§≈â“¬∑“ßæ—π∏ÿ°√√¡¢Õß

μ—«Õ¬à“ß®“°‚√ß‡æ“–øí° à«π„À≠à √«¡∂÷ß NK-H ®“° »æ™.

π§√»√’∏√√¡√“™  à«π§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡¢Õß RF-H

´÷Ëß‡ªìπª≈“∑’Ëºà“π°“√§—¥æ—π∏ÿå¢Õß »æ™. √–¬Õß ®“°°≈ÿà¡

μ—«Õ¬à“ßÕ◊Ëπ Ê ·¡â·μà RA-H πà“®–‡ªìπº≈¡“®“°°“√¢“¥™à«ß

∑“ßæ—π∏ÿ°√√¡∑’Ë‡ª≈’Ë¬π§«“¡∂’ËÕ—≈≈‘≈„π√ÿàπ≈Ÿ° (√Ÿª∑’Ë 2) ´÷Ëßº≈

¢Õß°“√¢“¥™à«ß∑“ßæ—π∏ÿ°√√¡≈—°…≥–π’È “¡“√∂æ∫‡ÀÁπ‰¥â

∫â“ß„π —μ«åπÈ”™π‘¥Õ◊Ëπ ‡™àπª≈“ Salmo obtusirostris ÷́Ëß¡’

°“√‡§≈◊ËÕπ¬â“¬ —μ«å∫“ß à«π®“°·À≈àß∑’ËÕ¬Ÿà‡¥‘¡ ‰ª¬—ß∑’ËÕ¬Ÿà„À¡à

∑”„Àâª≈“°≈ÿà¡„À¡à Ÿ≠‡ ’¬∫“ßÕ—≈≈‘≈ ·≈–¡’§«“¡∂’ËÕ—≈≈‘≈∑’Ë

‡ª≈’Ë¬π‰ª ®π∑”„Àâª≈“ 2 °≈ÿà¡¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿ°√√¡

À≈—ß®“°°“√¬â“¬‡æ’¬ß‰¡à°’Ë√ÿàπ (Snoj et al., 2007)

°‘μμ‘°√√¡ª√–°“»

ºŸâ «‘®—¬¢Õ¢Õ∫§ÿ≥°“√ π—∫ πÿπß∫ª√–¡“≥®“°

 ”π—°ß“π π—∫ πÿπ°“√«‘®—¬ (‡¡∏’«‘®—¬Õ“«ÿ‚   °«. »“ μ√“®“√¬å

Õÿ∑—¬√—μπå ≥ π§√) ∑ÿπ π—∫ πÿπ«‘∑¬“π‘æπ∏å/¥ÿ…Æ’π‘æπ∏å

ª√–®”ªïß∫ª√–¡“≥ 2553 §≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬

∫Ÿ√æ“ ·≈–∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬√–¥—∫∫—≥±‘μ»÷°…“ ª√–®”¿“§

ƒ¥Ÿ√âÕπ ªï°“√»÷°…“ 2553 ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ πÕ°®“°π’È

¬—ß¢Õ¢Õ∫§ÿ≥ºŸâ¡’ à«π π—∫ πÿπ°“√‡°Á∫μ—«Õ¬à“ß ´÷Ëß‰¥â·°à

ø“√å¡∑–‡≈∑Õß ®.™≈∫ÿ√’, ºŸâÕ”π«¬°“√·≈–‡®â“Àπâ“∑’Ë »æ™.

®.π§√»√’∏√√¡√“™, ºŸâÕ”π«¬°“√·≈–§ÿ≥π‘æπ∏å ‡ πÕ‘π∑√å

®“° »æ™. ®.√–¬Õß √«¡∂÷ßºŸâ√«∫√«¡μ—«Õ¬à“ß·≈–™“«ª√–¡ß

®.π§√»√’∏√√¡√“™, ®.®—π∑∫ÿ√’ ·≈–®.μ√“¥

‡Õ° “√Õâ“ßÕ‘ß

∑—°¢‘≥“ ‡À¡¬§” ·≈–Õÿ∑—¬√—μπå ≥ π§√ (2550). §«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õßª≈“ «“¬ (Pangasianodon

hypophthalmus). „π‡√◊ËÕß‡μÁ¡°“√ª√–™ÿ¡∑“ß«‘™“°“√¢Õß

¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å §√—Èß∑’Ë 45:  “¢“ª√–¡ß.

63-69.

 ∂“∫—π‡æ“–‡≈’È¬ß —μ«åπÈ”™“¬Ωíòß·Ààß™“μ‘. (2524). °“√‡æ“–

æ—π∏ÿåª≈“°–æß¢“« (Lates calcarifer). °√¡ª√–¡ßπÈ”°√àÕ¬.

 ÿ®‘πμå ¡≥’«ß»å ·≈– «— ¥‘Ï «ß»å ¡π÷° (2517). °“√∑¥≈Õß

‡æ“–æ—π∏ÿåª≈“°–æß¢“« ‚¥¬«‘∏’º ¡‡∑’¬¡. „π√“¬ß“π

°“√ª√–™ÿ¡∑“ß«‘™“°“√‡°…μ√»“ μ√å·≈–™’««‘∑¬“·Ààß™“μ‘

§√—Èß∑’Ë 13 ≥ ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å 4-6 °ÿ¡¿“æ—π∏å

2517. ¡À“«‘∑¬“≈—¬‡°…μ√»“ μ√å.

 ÿ¿“æ√  Õπ·°â« (2553). §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡
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