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Abstract
Nualsri, C., Kolasuk, S. and Wannachit, W.

Analysis of genetic variation among Pummelo (Citrus maxima (Burm) Merrill)

cv. Hom Hat Yai and indigenous in Songkhla province based on RAPD markers
Songklanakarin J. Sci. Technol., 2003, 25(5) : 577-587

RAPD technique was used to detect genetic variation among 85 samples of pummelo (Citrus maxima
(Burm) Merrill) cv. Hom Hat Yai from different sites in Songkhla province. The genotypes analysed included

15 accessions of indigenous pummelo. DNA was exracted from leaf samples and 88 decamer primers were

screened. Five primers that generated clear polymorphic fragments were chosen for further study. Identical

banding patterns among all pummelo cv. Hom Hat Yai obtained in this study indicated no genetic variation.

Banding patterns derived from 5 primers revealed significant differences between Hom Hat Yai and in-

digenous pummelos. The results of the pairwise analysis of the RAPD data indicated Hom Hat Yai showed

a high similarity index with Sri-dok-kam and indigenous pummelos collected from Kuanlung district.
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„™â‡∑§π‘§Õ“√å‡Õæ’¥’µ√«® Õ∫§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õ (Citrus maxima (Burm) Merrill) æ—π∏ÿå

ÀÕ¡À“¥„À≠à ®”π«π 85 µ—«Õ¬à“ß √«¡∑—Èßæ—π∏ÿåæ◊Èπ‡¡◊Õß 15 µ—«Õ¬à“ß ́ ÷Ëß ÿà¡®“°·À≈àßª≈Ÿ° ”§—≠„π‡¢µ®—ßÀ«—¥ ß¢≈“

‚¥¬∑”°“√ °—¥¥’‡ÕÁπ‡Õ®“°µ—«Õ¬à“ß„∫ ·≈–§—¥‡≈◊Õ°‰æ√‡¡Õ√å™π‘¥µà“ßÊ ®“°®”π«π‰æ√‡¡Õ√å 88 ™π‘¥∑’Ëµ√«® Õ∫

æ∫«à“¡’‰æ√‡¡Õ√å‡æ’¬ß 5 ™π‘¥∑’Ë„Àâ·∂∫¥’‡ÕÁπ‡Õ·µ°µà“ß°—π™—¥‡®π ‡¡◊ËÕπ”‰æ√‡¡Õ√å¥—ß°≈à“«¡“∑¥ Õ∫°—∫ â¡‚Õæ—π∏ÿå

ÀÕ¡À“¥„À≠à æ∫«à“∑ÿ°µâπ„Àâ·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡À¡◊Õπ°—π„π∑ÿ°‰æ√‡¡Õ√å · ¥ß«à“‰¡à¡’§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡

¢Õß â¡‚ÕÀÕ¡À“¥„À≠à∑’Ë ÿà¡¡“»÷°…“ „π¢≥–∑’Ëæ∫§«“¡·µ°µà“ß¢Õß·∂∫¥’‡ÕÁπ‡Õ√–À«à“ß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à

·≈–æ—π∏ÿåæ◊Èπ‡¡◊Õß ®“°°“√«‘‡§√“–Àå§à“§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡√–À«à“ß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à·≈–æ—π∏ÿåæ◊Èπ‡¡◊Õß

µà“ßÊ æ∫«à“ â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à¡’§«“¡„°≈â™‘¥°—∫æ—π∏ÿå ’¥Õ°§”·≈–æ—π∏ÿåæ◊Èπ‡¡◊Õß®“°µ”∫≈§«π≈—ß¡“°∑’Ë ÿ¥

 â¡‚Õ (pummelo) ‡ªìπæ◊™ °ÿ≈ â¡∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥
¡’™◊ËÕ«‘∑¬“»“ µ√å«à“ C. maxima (Burm) Merrill À√◊Õ
Citrus grandis L. À√◊Õ C. decumana L. (¡ß§≈ ·≈–
«‘®‘µµå, 2528) ª√–‡∑»‰∑¬¡’°“√ª≈Ÿ° â¡‚Õ∑—Ë«∑ÿ°¿“§  ”À√—∫
¿“§„µâ‚¥¬‡©æ“–®—ßÀ«—¥ ß¢≈“  â¡‚Õ∑’Ëπ‘¬¡ª≈Ÿ°¡“°∑’Ë ÿ¥
§◊Õ  â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à  √Õß≈ß¡“§◊Õ  â¡‚Õæ—π∏ÿå§≈“π
·≈–æ—π∏ÿå ’¥Õ°§” («‘®‘µµå ·≈–§≥–, 2529) ≈—°…≥–ª√–®”
æ—π∏ÿå¢Õß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à§◊Õ º≈„À≠à ‡ª≈◊Õ°Àπ“
‡π◊ÈÕº≈ ’·¥ß ¡’°≈‘ËπÀÕ¡ ·≈–‰¡à¡’‡¡≈Á¥  Õ¬à“ß‰√°Áµ“¡„π
√–¬–À≈—ßæ∫«à“≈—°…≥–ª√–®”æ—π∏ÿå∫“ß≈—°…≥–¡’°“√‡ª≈’Ë¬π
·ª≈ß‰ª ‰¥â·°à  ’‡π◊ÈÕ·≈–√ ™“µ‘ √«¡∑—Èß°“√¡’‡¡≈Á¥‡°‘¥¢÷Èπ
(Figure 1) °“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èππ’ÈÕ“®‡°‘¥®“° “‡Àµÿ
À≈“¬ª√–°“√¥â«¬°—π ‡™àπ °“√„ÀâªÿÜ¬ À√◊ÕÕ“®‡°‘¥®“°°“√
º ¡¢â“¡æ—π∏ÿå ‡π◊ËÕß®“°‡°…µ√°√¡—°ª≈Ÿ° â¡‚Õæ—π∏ÿåÀÕ¡-
À“¥„À≠à√à«¡°—∫ â¡‚Õæ—π∏ÿå§≈“πÀ√◊Õ ’¥Õ°§”À√◊Õæ—π∏ÿåÕ◊ËπÊ
®“°°“√»÷°…“¢Õß»¬“¡≈ (2544) æ∫«à“ ¥Õ° â¡‚Õæ—π∏ÿå
ÀÕ¡À“¥„À≠à “¡“√∂µ‘¥º≈‰¥â∑—Èß∑’Ë‰¥â√—∫°“√∂à“¬≈–ÕÕß
‡° √·≈–‰¡à‰¥â√—∫°“√∂à“¬≈–ÕÕß‡° √ ·µà§à“°“√µ‘¥º≈∑’Ë‰¥â
¡’§«“¡·µ°µà“ß°—π§◊Õ °“√∂à“¬≈–ÕÕß‡° √·∫∫º ¡¢â“¡
°—∫ â¡‚Õæ—π∏ÿåÕ◊ËπÊ ¡’°“√µ‘¥º≈ Ÿß‚¥¬‡©æ“–°—∫ â¡‚Õæ—π∏ÿå
§≈“π¡’°“√µ‘¥º≈ Ÿß∂÷ß 82%  πÕ°®“° “‡Àµÿ¥—ß°≈à“«π’È
·≈â«§«“¡·ª√ª√«π∑’Ë‡°‘¥¢÷ÈπÕ“®‡°‘¥®“°°“√¢¬“¬æ—π∏ÿå
‚¥¬°“√µÕπ°‘Ëß®“°µâπ·¡à∑’Ë¡’°“√°≈“¬æ—π∏ÿå°Á‡ªìπ‰¥â ·≈–

‡æ◊ËÕ„Àâ∑√“∫º≈™—¥®π®÷ßπ”‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈ §◊Õ Õ“√å
‡Õæ’¥’ (RAPD: Random Amplified Polymorphic DNA)

¡“„™â„π°“√µ√«® Õ∫æ—π∏ÿå¢Õß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à
·≈– â¡‚Õæ—π∏ÿåæ◊Èπ‡¡◊ÕßÕ◊ËπÊ „π·À≈àßª≈Ÿ° â¡‚Õ¢Õß®—ßÀ«—¥
 ß¢≈“

‡∑§π‘§Õ“√å‡Õæ’¥’ ‡ªìπ‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈∑’Ë„™â
«‘‡§√“–Àå™‘Èπ à«π¢Õß¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√‡æ‘Ë¡ª√‘¡“≥
¥’‡ÕÁπ‡Õ„πÀ≈Õ¥∑¥≈Õß¥â«¬‡∑§π‘§æ’´’Õ“√å (PCR: Poly-

merase Chain Reaction) ´÷Ëß‡ªìπ°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ
‚¥¬„™â‰æ√‡¡Õ√å·∫∫ ÿà¡¢π“¥ —Èπ‡æ’¬ß™π‘¥‡¥’¬« (William

et al., 1990) „π à«π¢Õßæ◊™ °ÿ≈ â¡π—Èπ¡’√“¬ß“π°“√π”
‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈¡“„™â·≈–ª√– ∫º≈ ”‡√Á®¡“°¡“¬
‡™àπ °“√À“§«“¡ —¡æ—π∏å¢Õß â¡·¡π¥“√‘π (C. deliciosa

Tenore) 39 ®’‚π‰∑øá ®“°‰æ√‡¡Õ√å 21 ™π‘¥ ∑’Ë∑”°“√
∑¥ Õ∫æ∫«à“ „Àâ·∂∫¥’‡ÕÁπ‡Õ 111 ·∂∫ ‚¥¬ 48% ¢Õß
·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡·µ°µà“ß°—π ´÷Ëß
æ∫§«“¡·µ°µà“ß¡“°∑’Ë ÿ¥„π°≈ÿà¡¢Õß≈Ÿ°º ¡¢â“¡√–À«à“ß
·¡π¥“√‘π°—∫ â¡™π‘¥Õ◊Ëπ  „π¢≥–∑’Ë≈Ÿ°º ¡∑’Ë‰¥â®“°°“√
º ¡√–À«à“ß â¡°≈ÿà¡·¡π¥“√‘π‡Õß„Àâ§«“¡·µ°µà“ß¢Õß
·∂∫¥’‡ÕÁπ‡ÕπâÕ¬¡“°  Õ¬à“ß‰√°Áµ“¡®“°°“√„™â‰æ√‡¡Õ√å
OPN14 „π°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ æ∫·∂∫¥’‡ÕÁπ‡Õ¢π“¥
1,410 §Ÿà‡∫  ∑’Ë “¡“√∂„™â‡ªìπ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë®”‡æ“–
µàÕ∫“ß®’‚π‰∑øá‰¥â (Machado et al., 1996)
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Coletta Filho ·≈–§≥– (1998) „™â‡∑§π‘§Õ“√å‡Õ
æ’¥’µ√«® Õ∫æ—π∏ÿå â¡·¡π¥“√‘π (Citrus spp.) 35 ™π‘¥
æ∫«à“ â¡·¡π¥“√‘π°≈ÿà¡π’È¡’∞“π∑“ßæ—π∏ÿ°√√¡§àÕπ¢â“ß·§∫
‚¥¬æ∫«à“„π°≈ÿà¡¢Õß·¡π¥“√‘π‡Õß §◊Õ C. reticulata

Blanco ¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π¡“°°«à“™π‘¥Õ◊Ëπ ·≈–

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫·∂∫¥’‡ÕÁπ‡Õ¢Õß â¡·¡π¥“√‘π°—∫ â¡°≈ÿà¡
Õ◊ËπÊ §◊Õ ´‘µ√Õπ (C. medica L.) ·≈– â¡‚Õ (C. grandis

Osbeck) æ∫§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡§àÕπ¢â“ß¡“°
Deng ·≈–§≥– (1995) ∑”°“√µ√«® Õ∫°“√°≈“¬æ—π∏ÿå
¢Õß‡≈¡Õπ ®”π«π 14 ™π‘¥ √«¡∑—Èß‡≈¡Õπ∑’Ë‰¥â®“°°“√

Figure 1. Morphological differences found in Pummelo cv. Hom Hat Yai: (A) fruit shape

(B) color of pulp (C) peel thickness (D) with seed and seedless.
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‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ„πÀ≈Õ¥∑¥≈ÕßÕ’° 1 ™π‘¥ ‚¥¬‡ª√’¬∫
‡∑’¬∫·∂∫¥’‡ÕÁπ‡Õ∑’Ë‰¥â°—∫·∂∫¥’‡ÕÁπ‡Õ¢Õßµâπ°≈â“‡≈¡Õπ∑’Ë
‰¥âæ—≤π“¡“®“°°“√º ¡√–À«à“ß‰¢à·≈– ‡ªÕ√å¡ (µâπ°≈â“
‰´‚°µ‘°: zygotic seedling) ‚¥¬„™â‰æ√‡¡Õ√å 36 ™π‘¥
æ∫«à“¡’‰æ√‡¡Õ√å 14 ™π‘¥ ∑’Ë„Àâ·∂∫¥’‡ÕÁπ‡Õ‰¡à·µ°µà“ß°—π
·≈–‰æ√‡¡Õ√å 22 ™π‘¥ „Àâ·∂∫¥’‡ÕÁπ‡Õ∑’Ë·µ°µà“ß°—π 43

·∂∫  ®“°·∂∫¥’‡ÕÁπ‡Õ∑—ÈßÀ¡¥ 294 ·∂∫  ´÷Ëß„π®”π«π
·∂∫¥’‡ÕÁπ‡Õ 43 ·∂∫π’È ¡’·∂∫¥’‡ÕÁπ‡Õ 20 ·∂∫ ∑’Ë¡’§«“¡
®”‡æ“–µàÕ‡≈¡Õπ∫“ßæ—π∏ÿå    Luro ·≈–§≥– (1995)

ª√– ∫§«“¡ ”‡√Á®„π°“√·¬°§«“¡·µ°µà“ß¢Õßµâπ°≈â“ â¡
∑’Ëæ—≤π“¡“®“°‡π◊ÈÕ‡¬◊ËÕπ‘«‡´≈≈—  À√◊Õ∑’Ë‡√’¬°«à“ µâπ°≈â“
π‘«‡´≈≈“ (nucellar seedling) ·≈–µâπ°≈â“‰´‚°µ‘° ‚¥¬
°“√„™â‡∑§π‘§°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ„π à«π¢Õß mini-

satellite ·≈–°“√∑” hybridization ¥â«¬‚æ√∫¢π“¥ —Èπ
§◊Õ (GTG)

5
, (TCC)

5
 ·≈– (GACA)

4
 ·µà‰¡à “¡“√∂„™â

‚æ√∫ 3 ™π‘¥π’È„π°“√·¬°§«“¡·µ°µà“ß¢Õß â¡ 10  “¬
æ—π∏ÿå„π°≈ÿà¡¢Õß C. sinensis  „π¢≥–∑’Ë “¡“√∂„™â·¬°
§«“¡·µ°µà“ß¢Õß C. reticulata ‰¥â  Õ¬à“ß‰√°Áµ“¡°“√
·¬°§«“¡·µ°µà“ß¢Õß≈Ÿ°º ¡∑”‰¥â¬“° ‡π◊ËÕß®“°æ—π∏ÿ-
°√√¡¢ÕßæàÕ·≈–·¡à¡’§«“¡„°≈â™‘¥°—π¡“° πÕ°®“°π’È·≈â«
¬—ß¡’°“√µ√«® Õ∫À“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡·≈–
§«“¡ —¡æ—π∏å√–À«à“ß â¡ 95 ™π‘¥‚¥¬„™â‡∑§π‘§Õ◊ËπÊ ‡™àπ
inter-simple sequence repeats (ISSR),  simple se-

quence repeats (SSR) ·≈–‰Õ‚´‰´¡å (isozyme) æ∫«à“
°≈ÿà¡¢Õß‡≈¡Õπ¡’√–¥—∫§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡πâÕ¬
„π¢≥–∑’Ëæ∫§«“¡·ª√ª√«π§àÕπ¢â“ß Ÿß„π°≈ÿà¡ Citrus

taxa  ‡¡◊ËÕ∑”°“√«‘‡§√“–Àå¥â«¬ ISSR æ∫·∂∫¥’‡ÕÁπ‡Õ∑’Ë
·µ°µà“ß°—π∂÷ß 103 ·∂∫ πÕ°®“°π’Èæ∫«à“°≈ÿà¡¢Õß‡≈¡Õπ
¡’«‘«—≤π“°“√¡“®“°≈Ÿ°º ¡‡¥’Ë¬«√–À«à“ß â¡°≈ÿà¡ ‘́µ√Õπ
°—∫®’‚π‰∑øáÕ◊Ëπ√«¡∑—Èß°≈ÿà¡¢Õß·¡π¥“√‘π·≈– â¡‚Õ¥â«¬
‡π◊ËÕß®“°æ∫«à“¡’·∂∫¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡®”‡æ“–°—∫ C.

reticulata  ·≈–  C.  maxima  ¿“¬„π°≈ÿà¡¢Õß‡≈¡Õπ
(Gulsen and Roose, 2001)

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬§√—Èßπ’È‡æ◊ËÕ»÷°…“≈—°…≥–
∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à √«¡‰ª∂÷ß°“√
‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õæ—π∏ÿå
ÀÕ¡À“¥„À≠à·≈– â¡‚Õæ◊Èπ‡¡◊Õßæ—π∏ÿåµà“ßÊ ∑’Ëª≈Ÿ°„π‡¢µ
®—ßÀ«—¥ ß¢≈“‚¥¬„™â‡∑§π‘§Õ“√å‡Õæ’¥’

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

1. «— ¥ÿæ◊™

 ÿà¡‡°Á∫µ—«Õ¬à“ß„∫ â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à  µ“¡
·À≈àßª≈Ÿ°·≈–¢¬“¬æ—π∏ÿå∑’Ë ”§—≠ 5 ·À≈àß §◊Õ µ.§«π≈—ß
(Õ.À“¥„À≠à) Õ.∫“ß°≈Ë” ∫â“π∑à“‚æ∏‘Ï (Õ. –‡¥“) Õ.§≈Õß-
ÀÕ¬‚¢àß  ·≈–·ª≈ß¿“§«‘™“æ◊™»“ µ√å §≥–∑√—æ¬“°√-
∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ®”π«π 85 µ—«Õ¬à“ß
(Table 1)  ·≈–‡°Á∫µ—«Õ¬à“ß„∫ â¡‚Õæ—π∏ÿåæ◊Èπ‡¡◊ÕßÕ’°®”π«π
15 µ—«Õ¬à“ß®“° 6 ·À≈àßª≈Ÿ° (Table 2) ‡æ◊ËÕπ”¡“»÷°…“
§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡‚¥¬„™â‡∑§π‘§Õ“√å‡Õæ’¥’

2. °“√µ√«® Õ∫æ—π∏ÿå â¡‚Õ‚¥¬„™â‡∑§π‘§Õ“√å‡Õæ’¥’

2.1 °“√ °—¥¥’‡ÕÁπ‡Õ

 °—¥¥’‡ÕÁπ‡Õ®“°„∫ â¡‚Õ∑’Ë‡°Á∫‰¥â∑—ÈßÀ¡¥®“° ∂“π∑’Ë
µà“ßÊ µ“¡«‘∏’°“√¥—ßπ’È§◊Õ „™â„∫ª√‘¡“≥ 200 ¡°. π”¡“∫¥
„Àâ≈–‡Õ’¬¥‚¥¬„™â‰π‚µ√‡®π‡À≈« ∂à“¬„ à„πÀ≈Õ¥‡Õæ‡æπ-
¥Õ√åø·≈â«®÷ß‡µ‘¡ CTAB ∫—ø‡øÕ√å (Tris-HCl pH 8.0

‡¢â¡¢âπ 100 ¡‘≈≈‘‚¡≈“√å, NaCl ‡¢â¡¢âπ 1.4 ¡‘≈≈‘‚¡≈“√å,
Na

2
EDTA ‡¢â¡¢âπ 20 ¡‘≈≈‘‚¡≈“√å, PVP-40 ‡¢â¡¢âπ 1%,

CTAB ‡¢â¡¢âπ 2% ·≈– β-mercaptoethanol ‡¢â¡¢âπ
2%) ª√‘¡“µ√ 1 ¡≈. ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 60ºC ‡ªìπ‡«≈“ 60

π“∑’ ®“°π—Èπ®÷ß‡µ‘¡§≈Õ‚√øÕ√å¡ª√‘¡“µ√ 800 ‰¡‚§√≈‘µ√
‡¢¬à“„Àâ‡¢â“°—π  ªíòπµ°µ–°Õπ∑’Ë§«“¡‡√Á« 12,000 √Õ∫/
π“∑’ ¥Ÿ¥‡Õ“‡©æ“– “√≈–≈“¬„  à«π∫π„ àÀ≈Õ¥„À¡à ‡µ‘¡
‰Õ‚´‚æ√æ“πÕ≈ª√‘¡“µ√ 750 ‰¡‚§√≈‘µ√ ‡¢¬à“À≈Õ¥‡∫“Ê
ªíòπµ°µ–°Õπ∑’Ë 12,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10 π“∑’
‡∑ “√≈–≈“¬ à«π∫π∑‘Èß‰ª·≈–≈â“ßµ–°Õπ¥’‡ÕÁπ‡Õ∑’Ë‰¥â¥â«¬
·Õ≈°ÕŒÕ≈å 70% ®”π«π 2 §√—Èß «“ßµ–°Õπ‰«â„Àâ·Àâß∑’Ë

Table 1. Source and number of samples (Pummelo

cv. Hom Hat Yai) collected

Source Number

Kuanlung, Hat Yai 33
Bang Klam 20
Thapo, Sadao 11
Khlong Hoi Khong 17
Plant Science Department 4
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Õÿ≥À¿Ÿ¡‘ÀâÕß·≈–≈–≈“¬µ–°Õπ¥’‡ÕÁπ‡Õ¥â«¬ TE ∫—ø‡øÕ√å
(10 mM Tris-HCl ·≈– 1 mM Na

2
EDTA) ª√‘¡“µ√ 50

‰¡‚§√≈‘µ√ ®“°π—Èπ‡°Á∫„«â∑’ËÕÿ≥À¿Ÿ¡‘ -30ºC

À“ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â¥â«¬°“√∑”Õ‘‡≈Á°‚µ√-
‚ø√’´’ ‚¥¬„™â«ÿâπ  SeaKem  ‡¢â¡¢âπ  0.7%  ¿“¬„µâ·√ß
‡§≈◊ËÕπ‰øøÑ“ 100 ‚«≈µå „π “√≈–≈“¬ TAE ¬âÕ¡¥’‡ÕÁπ‡Õ
¥â«¬‡Õ∏‘‡¥’¬¡‚∫√‰¡¥å µ√«® Õ∫ª√‘¡“≥¥’‡ÕÁπ‡Õ¿“¬„µâ· ß
¬Ÿ«’ ·≈â«‡ª√’¬∫‡∑’¬∫ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â°—∫¥’‡ÕÁπ‡Õ
¡“µ√∞“π∑’Ë∑√“∫ª√‘¡“≥·πàπÕπ·≈â«

2.2 °“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å

§—¥‡≈◊Õ°¥’‡ÕÁπ‡Õ¢Õß â¡‚Õ 3 æ—π∏ÿå§◊Õ ÀÕ¡À“¥„À≠à
¢“«„À≠à ·≈–∑Õß¥’ ‡æ◊ËÕ„™â‡ªìπµ—«·∑π„π°“√µ√«® Õ∫
À“‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡„π°“√·¬°§«“¡·µ°µà“ß¢Õß â¡‚Õ
‚¥¬„π°“√»÷°…“„™â‰æ√‡¡Õ√å¢π“¥ 10 π‘«§≈’‚Õ‰∑¥å ®”π«π
88 ™π‘¥§◊Õ ‰æ√‡¡Õ√å OPA-01--06, OPA-08-20, OPB-

02, OPB-04-05, OPB-09-10, OPB-12, OPB-16, OPB-

19, OPD-01-03, OPD-05-09, OPD-11-12, OPD-14-

15, OPD-18-20, OPC-01-07, OPC-09-20, OPR-01-

20, OPT-01-06 ·≈– OPT-18 ∑”°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ
¥â«¬°√–∫«π°“√æ’´’Õ“√å´÷Ëß„™â§«“¡‡¢â¡¢âπ¢Õß “√∑’Ë‡ªìπ
Õß§åª√–°Õ∫µà“ßÊ ¥—ßπ’È

πÈ”°≈—Ëπ 16.2 ‰¡‚§√≈‘µ√
∫—ø‡øÕ√å   2 ‰¡‚§√≈‘µ√

·¡°π’‡´’¬¡§≈Õ‰√¥å ‡¢â¡¢âπ 2.5 mM
2.5 ‰¡‚§√≈‘µ√

¥’ÕÕ°´’π‘«§≈’‚Õ‰∑¥å·µà≈–™π‘¥ ‡¢â¡¢âπ 150 mM

1.5 ‰¡‚§√≈‘µ√
‰æ√‡¡Õ√å ‡¢â¡¢âπ 0.3 mM 1.5 ‰¡‚§√≈‘µ√
¥’‡ÕÁπ‡Õ‚æ≈’‡¡Õ‡√  (1.5 ¬Ÿπ‘µ)  0.3 ‰¡‚§√≈‘µ√
¥’‡ÕÁπ‡Õ·¡àæ‘¡æå‡¢â¡¢âπ 60 π“‚π°√—¡/‰¡‚§√≈‘µ√

1.0 ‰¡‚§√≈‘µ√
ª√‘¡“µ√√«¡∑—ÈßÀ¡¥  25 ‰¡‚§√≈‘µ√

º ¡„Àâ‡¢â“°—π¥’ π”‰ª‡¢â“‡§√◊ËÕßæ’´’Õ“√å ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥
¥’‡ÕÁπ‡Õ‚¥¬„™âÕÿ≥À¿Ÿ¡‘ ·≈–‡«≈“¥—ßπ’È

Õÿ≥À¿Ÿ¡‘ 95ºC ‡«≈“ 1 π“∑’
Õÿ≥À¿Ÿ¡‘ 37ºC ‡«≈“ 1 π“∑’    ∑”´È”®”π«π 39 √Õ∫
Õÿ≥À¿¡‘ 72ºC ‡«≈“ 2 π“∑’

µ“¡¥â«¬Õÿ≥À¿Ÿ¡‘ 95ºC ‡«≈“ 1 π“∑’ 37ºC 1 π“∑’ 72ºC

10 π“∑’ ®”π«π 1 √Õ∫ π”º≈º≈‘µæ’´’Õ“√å∑’Ë‰¥â¡“µ√«®
 Õ∫º≈‚¥¬°“√∑”Õ‘‡≈Á°‚µ√‚ø√’ ’́ ¥â«¬«ÿâπ LE agarose

§«“¡‡¢â¡¢âπ 1.75% ¿“¬‰µâ·√ß‡§≈◊ËÕπ‰øøÑ“ 50 ‚«≈µå
„π “√≈–≈“¬ TBE §—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë “¡“√∂„™â·¬°
§«“¡·µ°µà“ß¢Õß â¡‚Õ‰¥â™—¥‡®π¡“∑”°“√»÷°…“µàÕ‰ª

2.3 °“√«‘‡§√“–Àåº≈

°“√«‘‡§√“–Àåº≈∑”‚¥¬°“√„Àâ§–·ππ°“√‡°‘¥·∂∫
¥’‡ÕÁπ‡Õ¢Õß·µà≈–µ—«Õ¬à“ß  ‚¥¬§‘¥‡©æ“–·∂∫∑’Ë§àÕπ¢â“ß

Table 2. Source of indigenous pummelo collected

Plant accessions   Variety Colour of pulp              Source

W1 unknown white Thapo, Sadao
W2 unknown white Thapo, Sadao
W3 Kao-Yai white Rattaphum
W4 unknown white Thapo, Sadao
W5 Pong white Thapo, Sadao
W6 Pong white Thapo, sadao
R1 Sri-dok-kam red Bang Klam
R2 Sri-dok-kam red Plant Science Department
R3 Klan red Plant Science Department
R4 unknown red Kuanlung, Hat Yai
R5 unknown red Kuanlung, Hat Yai
R6 unknown red Thapo, Sadao
R7 Som-o-dang red Thapo, Sadao
R8 Som-o-dang red Thapo, Sadao
R9 Thongdee red Rattaphum
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™—¥‡®π „Àâ§–·ππ “1” ‡¡◊ËÕ¡’·∂∫¥’‡ÕÁπ‡Õ ·≈– “0” ‡¡◊ËÕ
‰¡à¡’·∂∫¥’‡ÕÁπ‡Õ ≥ µ”·Àπàß‡¥’¬«°—π À≈—ß®“°π—Èπ∑”°“√
‡ª√’¬∫‡∑’¬∫§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡ (Similarity Index)

µ“¡«‘∏’°“√¢Õß Nei ·≈– Li (1979)  √â“ß‡¥π‚¥√·°√¡
‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª RAPDistance  (Armstrong

et al., 1994)

º≈°“√∑¥≈Õß

®“°°“√„™â‰æ√‡¡Õ√å·∫∫ ÿà¡∑—ÈßÀ¡¥ 88 ‰æ√‡¡Õ√å
æ∫«à“¡’‰æ√‡¡Õ√å∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ‰¥â 80 ‰æ√-
‡¡Õ√å ·≈–‰æ√‡¡Õ√å∑’Ë‰¡à “¡“√∂‡æ‘Ë¡ª√‘¡“≥‰¥â 8 ‰æ√‡¡Õ√å
§◊Õ OPA-12, OPB-10, OPB-16, OPB-19, OPD-06,

OPD-09, OPD-14 ·≈– OPR-18 ‚¥¬‰æ√‡¡Õ√å∑’Ë„Àâ·∂∫
¥’‡ÕÁπ‡Õµà“ß°—π (polymorphism) ®”π«π 31 ‰æ√‡¡Õ√å
„Àâ·∂∫¥’‡ÕÁπ‡Õ‡À¡◊Õπ°—π (monomorphism) ®”π«π 43

‰æ√‡¡Õ√å ·≈–„Àâ·∂∫¥’‡ÕÁπ‡Õ‰¡à™—¥‡®π 6 ‰æ√‡¡Õ√å ®÷ß
§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë¡’§«“¡™—¥‡®π∑’Ë ÿ¥®”π«π 5 ‰æ√‡¡Õ√å
‡æ◊ËÕ„™âµ√«® Õ∫æ—π∏ÿå â¡‚Õ§◊Õ OPB-04, OPC-09, OPR-

03, OPR-04 ·≈– OPR-15 (Table 3)

®“°®”π«π‰æ√‡¡Õ√å 5 ™π‘¥∑’Ë∑”°“√∑¥ Õ∫ „Àâ
·∂∫¥’‡ÕÁπ‡Õ∑—ÈßÀ¡¥ 74 ·∂∫ ‡©≈’Ë¬ 15 ·∂∫µàÕ‰æ√‡¡Õ√å
¢π“¥¢Õß·∂∫¥’‡ÕÁπ‡ÕÕ¬Ÿà√–À«à“ß < 500 ∂÷ß 3000 §Ÿà‡∫ 
´÷Ëß‡ªìπ·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡À¡◊Õπ°—π®”π«π 14 ·∂∫ ‡ªìπ·∂∫
¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡·µ°µà“ß°—π®”π«π 62 ·∂∫ (Table 3)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡Õ¢Õß â¡‚ÕÀÕ¡
À“¥„À≠à∑ÿ°µâπ∑’Ë ÿà¡¡“»÷°…“ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

‰¡à«à“®–„™â‰æ√‡¡Õ√å„¥°Áµ“¡ (Figure 2)  à«π„πæ—π∏ÿåÕ◊ËπÊ
æ∫«à“ â¡‚Õ‚ªÉß®“°∫â“π∑à“‚æ∏‘Ï Õ. –‡¥“ (W5, W6) „Àâ
·∂∫¥’‡ÕÁπ‡Õ‡À¡◊Õπ°—π∑ÿ°‰æ√‡¡Õ√å ¬°‡«âπ‰æ√‡¡Õ√å OPC-

09 ∑’Ë¡’§«“¡·µ°µà“ß°—π‡≈Á°πâÕ¬  â¡‚Õ‡π◊ÈÕ ’¢“«∑’Ë‰¡à∑√“∫
™◊ËÕ 2 µ—«Õ¬à“ß (W2, W4) ¡’·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡À¡◊Õπ°—π„π
2 ‰æ√‡¡Õ√å §◊Õ OPR-03 ·≈– OPR-04   â¡‚Õ·¥ß 2 µâπ
∑’Ë‡°Á∫®“°·À≈àß‡¥’¬«°—π (R7, R8) „Àâ√Ÿª·∫∫¢Õß·∂∫
¥’‡ÕÁπ‡Õµà“ß°—π∑ÿ°‰æ√‡¡Õ√å  ”À√—∫ â¡‚Õæ—π∏ÿå ’¥Õ°§”®“°
Õ.∫“ß°≈Ë” (R1) ·≈–µ—«Õ¬à“ß∑’Ë‡°Á∫®“°·ª≈ß¿“§«‘™“æ◊™-
»“ µ√å (R2) „À—·∂∫¥’‡ÕÁπ‡Õ‡À¡◊Õπ°—π 2 ‰æ√‡¡Õ√å §◊Õ
‰æ√‡¡Õ√å OPC-09 ·≈– OPR-03 „π¢≥–∑’Ë‰æ√‡¡Õ√åÕ◊ËπÊ
„Àâ·∂∫¥’‡ÕÁπ‡Õµà“ß°—π   à«πæ—π∏ÿåÕ◊ËπÊ „Àâ·∂∫¥’‡ÕÁπ‡Õ
·µ°µà“ß°—π ·≈–¡’§«“¡·µ°µà“ß®“° â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à
(H) ™—¥‡®π (Figure 3, 4) ‡¡◊ËÕ»÷°…“§«“¡„°≈â™‘¥∑“ß
æ—π∏ÿ°√√¡√–À«à“ß â¡‚ÕÀÕ¡À“¥„À≠à·≈–æ—π∏ÿåÕ◊ËπÊ ‚¥¬
æ‘®“√≥“®“°§à“¥—™π’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡µ“¡«‘∏’°“√
¢Õß  Nei  ·≈–  Li  (1979)  (Table 4 )  æ∫«à“æ—π∏ÿåÀÕ¡
À“¥„À≠à¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—∫æ—π∏ÿå ’¥Õ°§”
(R2) ¡“°∑’Ë ÿ¥‚¥¬¡’§à“¥—™π’§«“¡‰°≈â™‘¥∑“ßæ—π∏ÿ°√√¡
0.814 „π¢≥–∑’Ëæ—π∏ÿåÀÕ¡À“¥„À≠à·≈–æ—π∏ÿå§≈“π (R3)

¡’§à“¥—™π’§«“¡‰°≈â™‘¥∑“ßæ—π∏ÿ°√√¡‡æ’¬ß 0.690  ‡¡◊ËÕ
æ‘®“√≥“®“°‡¥π‚¥√·°√¡∑’Ë‰¥âæ∫«à“ “¡“√∂·¬° â¡‚Õ
ÕÕ°‡ªìπ 2 °≈ÿà¡µ“¡≈—°…≥– ’‡π◊ÈÕº≈ §◊Õ°≈ÿà¡‡π◊ÈÕ ’·¥ß
·≈–°≈ÿà¡‡π◊ÈÕ ’¢“« ¬°‡«âπ â¡‚Õ·¥ß (R8) ·≈– â¡‚Õæ—π∏ÿå
∑Õß¥’ (R9) ∑’Ë¡’§«“¡‰°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—∫°≈ÿà¡ â¡‚Õ
‡π◊ÈÕ ’¢“«¡“°°«à“°≈ÿà¡‡π◊ÈÕ ’·¥ß (Figure 5)

Table 3. List of the primers that produced RAPD polymorphisms among

15 accessions of pummelo.

Number of

bands

Primer Sequence (5'——— 3') Total Monomorphic Polymorphic

OPB-04 GGACTGGAGT 15 1 14
OPC-09 TGTCTGGGTG 13 3 10
OPR-03 ACACAGAGGG 13 3 10
OPR-04 CCCGTAGCAC 16 3 13
OPR-15 GGACAACGAG 17 2 15

Total 74 12 62
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Figure 2. RAPD patterns of Pummelo cv. Hom Hat Yai with primer OPR-03. Lanes 1-3 are

Hom Hat Yai from Kuanlung, 4-6 from Thapo, 7-9 from Bang Klam, 10-12 from

Khlong-hoi-khong and 13-14 from Plant Science Department. M is 500 bp Ladder

DNA.

«‘®“√≥å

®“°°“√„™â‰æ√‡¡Õ√å∑—Èß 5 ™π‘¥ ∑”°“√‡æ‘Ë¡ª√‘¡“≥
¥’‡ÕÁπ‡Õ·∫∫ ÿà¡°—∫¥’‡ÕÁπ‡Õµâπ·∫∫∑’Ë °—¥®“°µ—«Õ¬à“ß„∫
 â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à ´÷Ëß ÿà¡‡°Á∫„π‡¢µ®—ßÀ«—¥ ß¢≈“

®”π«π∑—Èß ‘Èπ 85 µâπ æ∫«à“∑ÿ°µâπ„Àâ·∂∫¥’‡ÕÁπ‡Õ‡ªìπ·∫∫
‡¥’¬«°—π∑—ÈßÀ¡¥ ‰¡à«à“®–„™â‰æ√‡¡Õ√å„¥°Áµ“¡ · ¥ß„Àâ‡ÀÁπ
«à“‰¡à¡’§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õæ—π∏ÿåÀÕ¡
À“¥„À≠à„πæ◊Èπ∑’Ë∑’Ë∑”°“√ ÿà¡‡°Á∫µ—«Õ¬à“ß Õ¬à“ß‰√°Áµ“¡º≈
°“√∑¥≈Õß§√—Èßπ’È‰¥â®“°°“√∑¥ Õ∫°—∫‰æ√‡¡Õ√å‡æ’¬ß 5

Table 4. Similarity index of Pummelo cv. Hom Hat Yai and 15 indigenous pummelos based on Nei and

Li (1979); Letter-number assessions from table 2

W1 W2 W3 W4 W5 W6 R1 R2 R3 R4 R5 R6 R7 R8 R9

W2 0.762
W3 0.711 0.632
W4 0.819 0.819 0.720
W5 0.800 0.706 0.727 0.738
W6 0.828 0.736 0.734 0.767 0.954
R1 0.762 0.714 0.632 0.723 0.706 0.736
R2 0.741 0.667 0.712 0.700 0.707 0.691 0.765
R3 0.634 0.634 0.541 0.617 0.675 0.659 0.683 0.785
R4 0.716 0.642 0.685 0.675 0.707 0.714 0.741 0.897 0.785
R5 0.674 0.605 0.692 0.659 0.713 0.697 0.767 0.868 0.738 0.868
R6 0.767 0.698 0.718 0.729 0.736 0.742 0.744 0.819 0.786 0.843 0.727
R7 0.674 0.744 0.590 0.706 0.621 0.652 0.791 0.699 0.643 0.723 0.704 0.727
R8 0.747 0.651 0.800 0.732 0.809 0.814 0.771 0.750 0.642 0.725 0.777 0.729 0.682
R9 0.785 0.658 0.817 0.744 0.725 0.707 0.683 0.737 0.675 0.711 0.667 0.790 0.593 0.667
H 0.764 0.652 0.741 0.727 0.756 0.739 0.742 0.814 0.690 0.813 0.813 0.791 0.681 0.773 0.738
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Figure 4. RAPD patterns of indigenous pummelo (lanes 2-15) compared to Hom Hat Yai

(lanes 16-17) with primer OPR-15. Lane 1 (M) is  500 Ladder DNA.

Figure 3. RAPD patterns of indigenous pummelo (lanes 2-15) compared to Hom Hat Yai

(lanes 16-17) with primer OPC-09. Lane 1 (M) is 500 bp Ladder DNA.

™π‘¥‡∑à“π—Èπ Õ“®µâÕß„™â®”π«π‰æ√‡¡Õ√å∑’Ë¡“°°«à“π’È‡æ◊ËÕ
¬◊π¬—πº≈Õ’°§√—Èß ·¡â®–‰¡à¡’À≈—°∞“π™—¥‡®π«à“µâπ°”‡π‘¥
¢Õß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à¡“®“°∑’Ë„¥ ·µàÀ≈“¬§π‡™◊ËÕ«à“
µ”∫≈§«π≈—ß Õ”‡¿ÕÀ“¥„À≠à πà“®–‡ªìπ·À≈àßª≈Ÿ°¥—Èß‡¥‘¡
¢Õß â¡‚Õæ—π∏ÿåπ’È „πÕ¥’µ‡¡◊ËÕæ∫«à“ â¡‚Õµâπ‰Àπ¡’√ ™“µ‘¥’
®–¡’°“√¢¬“¬æ—π∏ÿåµàÕ‰ª‚¥¬°“√‡æ“–‡¡≈Á¥ ‰¡àπ‘¬¡°“√
¢¬“¬æ—π∏ÿå‚¥¬«‘∏’°“√µÕπÕ¬à“ß‡™àπ„πªí®®ÿ∫—π  ¥—ßπ—Èπ®÷ß
‡°‘¥°“√°≈“¬æ—π∏ÿå‰¥â‡ªìπæ—π∏ÿå„À¡à∑’Ë¡’≈—°…≥–·µ°µà“ß®“°
µâπ‡¥‘¡  â¡‚ÕÀÕ¡À“¥„À≠àÕ“®®–‡°‘¥®“°°“√°≈“¬æ—π∏ÿå
‚¥¬«‘∏’°“√π’È  Õ¬à“ß‰√°Áµ“¡„πæ◊™µ√–°Ÿ≈ â¡À≈“¬™π‘¥¡’

√“¬ß“π°“√‡°‘¥≈—°…≥–Õ–‚æ¡‘°´‘  (apomixis) §◊Õ °“√
æ—≤π“¢Õß‡¡≈Á¥‡°‘¥®“°‡π◊ÈÕ‡¬◊ËÕπ‘«‡´≈≈—  (nucellus) ´÷Ëß
®–„Àâµâπ°≈â“∑’Ë¡’≈—°…≥–æ—π∏ÿ°√√¡‡À¡◊Õπµâπ·¡à (Cameron

and Soost, 1969; Gulsen and Roose, 2001) ¢≥–
‡¥’¬«°—π â¡∫“ßæ—π∏ÿå‡¡◊ËÕ∑”°“√‡æ“–‡¡≈Á¥®–„Àâµâπ°≈â“
®”π«πÀπ÷Ëß∑’Ë‡À¡◊Õπµâπ·¡à́ ÷Ëß‡ªìπµâπ°≈â“π‘«‡´≈≈“ ∑’Ë‡À≈◊Õ
®–‡ªìπµâπ°≈â“‰´‚°µ‘° ÷́Ëß®–¡’≈—°…≥–·µ°µà“ß®“°µâπ·¡à
‡æ√“–‡°‘¥®“°°“√º ¡¢â“¡  ”À√—∫ â¡‚Õπ—Èπ¬—ß‰¡à¡’√“¬ß“π
≈—°…≥–¥—ß°≈à“«  πÕ°®“°π’È Deng ·≈–§≥– (1995)

√“¬ß“π«à“°“√‡°‘¥æ—π∏ÿå„À¡àÊ Õ“®‡°‘¥®“°°“√°≈“¬¢Õß
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Figure 5. Dendrogram of Pummelo cv. Hom Hat Yai and 15 indigenous pummelos based on

Nei and (1979) similarity coefficients using RAPDistance software; Letter-number

assessions from table 2.
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‡´≈≈åµâπæ◊™ (somatic mutant) ‡™àπ °“√º‘¥ª°µ‘¢Õßµ“∑’Ë
·µ°„À¡à (bud sport) ·≈–‡¡◊ËÕ¡’°“√¢¬“¬æ—π∏ÿå‚¥¬°“√
µÕπ°‘Ëß®“° à«π¥—ß°≈à“«®–‰¥âµâπ∑’Ë·µ°µà“ß®“°µâπ·¡à‡¥‘¡
À√◊Õ„π∫“ß§√—ÈßÕ“®‡°‘¥°“√°≈“¬æ—π∏ÿå¢Õßµâπ°≈â“π‘«‡´≈≈“
(Roose et al., 1995)

‡π◊ËÕß®“°·∂∫¥’‡ÕÁπ‡Õ¢Õß â¡‚ÕÀÕ¡À“¥„À≠à·µà≈–
µ—«Õ¬à“ß∑’Ë ÿà¡»÷°…“„π§√—Èßπ’È‰¡à¡’§«“¡·µ°µà“ß°—π ¥—ßπ—Èπ
§«“¡·ª√ª√«π¢Õß≈—°…≥–∫“ßÕ¬à“ß∑’Ëæ∫ ‡™àπ ≈—°…≥–º≈

§«“¡Àπ“‡ª≈◊Õ° À√◊Õ ’‡π◊ÈÕº≈ Õ“®®–‡°‘¥®“°Õ‘∑∏‘æ≈¢Õß
 ¿“æ·«¥≈âÕ¡ ®“°°“√ Õ∫∂“¡‡°…µ√°√„πÀ≈“¬æ◊Èπ∑’Ë
µà“ß√“¬ß“πµ√ß°—π«à“º≈∑’Ë‡°‘¥®“°µâπ â¡‚Õ∑’Ë¡’Õ“¬ÿπâÕ¬¡—°
¡’‡ª≈◊Õ°Àπ“ ·≈–‡ª≈◊Õ°º≈®–§àÕ¬Ê ∫“ß≈ß‡¡◊ËÕ â¡‚ÕÕ“¬ÿ
¡“°¢÷Èπ ·≈–„πµâπ‡¥’¬«°—πÕ“®æ∫º≈∑’Ë¡’≈—°…≥–·µ°µà“ß
°—π¥â«¬  ”À√—∫‡√◊ËÕß°“√‡°‘¥‡¡≈Á¥π—Èπ§àÕπ¢â“ß™—¥‡®π«à“
‡°‘¥®“°°“√º ¡¢â“¡√–À«à“ß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à°—∫
æ—π∏ÿåÕ◊ËπÊ ∑’ËÕ¬Ÿà∫√‘‡«≥„°≈â‡§’¬ß‡™àπ‡¥’¬«°—∫∑’Ë‡°‘¥¢÷Èπ°—∫
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 â¡‚Õæ—π∏ÿåÕ◊Ëπ (Soost, 1964; ‰æ‚√®πå, 2513; «‘®‘µµå, 2535)

·¡â°√–∑—Ëß¡–π“«Àπ—ß°Á “¡“√∂º ¡¢â“¡°—∫ â¡‚Õæ—π∏ÿåÀÕ¡
À“¥„À≠à‰¥â ·≈– “¡“√∂µ‘¥‡¡≈Á¥‡™àπ°—π (»¬“¡≈, 2544)

πÕ°®“°π’È¬—ßæ∫«à“°“√µ‘¥‡¡≈Á¥®–¡“°πâÕ¬·§à‰Àπ¢÷Èπ°—∫
§«“¡ “¡“√∂„π°“√º ¡¢â“¡ ¥—ßπ—Èπ°“√ªÑÕß°—π‰¡à„Àâ â¡‚Õ
æ—π∏ÿåÀÕ¡À“¥„À≠àµ‘¥‡¡≈Á¥ “¡“√∂∑”‰¥â‚¥¬ª≈Ÿ°·¬°®“°
æ—π∏ÿåÕ◊ËπÊ ‡æ◊ËÕ‰¡à„Àâ‡°‘¥°“√º ¡¢â“¡   à«π°“√√—°…“æ—π∏ÿå
„Àâµ√ßµ“¡æ—π∏ÿå‡¥‘¡µ≈Õ¥‰ªµâÕß„™â«‘∏’°“√¢¬“¬æ—π∏ÿå∑’Ë‰¡à
‡°’Ë¬«¢âÕß°—∫‡æ»‡∑à“π—Èπ ‡™àπ °“√µ‘¥µ“À√◊Õ°“√µÕπ°‘Ëß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡Õ¢Õß â¡‚Õ
æ—π∏ÿåÀÕ¡À“¥„À≠à·≈–æ—π∏ÿåÕ◊ËπÊ ®–‡ÀÁπ§«“¡·µ°µà“ß
™—¥‡®π  Moriguchi ·≈– Omura (1995) √“¬ß“π§«“¡
 ”‡√Á®„π°“√„™â‡∑§π‘§¥—ß°≈à“«„π°“√·¬°§«“¡·µ°µà“ß
¢Õß â¡∑’Ë‡°‘¥°“√°≈“¬æ—π∏ÿå‡©æ“–∫“ß à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë
‡√’¬°«à“‰§‡¡Õ√“ (chimera) · ¥ß„Àâ‡ÀÁπ«à“‡∑§π‘§Õ“√å‡Õ
æ’¥’¡’ª√– ‘∑∏‘¿“æ Ÿß‡æ’¬ßæÕ∑’Ë®–„™â„π°“√»÷°…“§«“¡
·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õ ‡æ√“– “¡“√∂µ√«®
 Õ∫§«“¡·µ°µà“ß„π√–¥—∫¬’πÀ√◊Õ¥’‡ÕÁπ‡Õ‰¥â ‡™àπ‡¥’¬«°—∫
º≈„π°“√»÷°…“§√—Èßπ’È  “¡“√∂·¬°§«“¡·µ°µà“ß¢Õß â¡‚Õ
æ—π∏ÿå‚ªÉß®”π«π Õßµ—«Õ¬à“ß (W5 ·≈– W6) ‰¥â·¡â«à“®–
‡æ’¬ß‡≈Á°πâÕ¬°Áµ“¡  ‚¥¬¡’§à“¥—™π’¢Õß§«“¡„°≈â™‘¥∑“ß
æ—π∏ÿ°√√¡ 0.954 À√◊Õæ—π∏ÿå ’¥Õ°§”®“° Õß·À≈àß°Áæ∫
§«“¡·µ°µà“ß‡™àπ‡¥’¬«°—π (R1 ·≈– R2) ¡’§à“‡©≈’Ë¬¥—™π’
§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡ 0.765  §«“¡·µ°µà“ß∑“ß
æ—π∏ÿ°√√¡∑’Ëæ∫„π â¡‚Õ·µà≈–æ—π∏ÿåπ’Èπà“®–¡“°“√°≈“¬æ—π∏ÿå
‡æ√“–„™â‡¡≈Á¥„π°“√¢¬“¬æ—π∏ÿåπ—Ëπ‡Õß  ´÷ËßÀ“°¥Ÿ®“°
≈—°…≥–¿“¬πÕ°·≈â«‰¡à “¡“√∂·¬°§«“¡·µ°µà“ß¥—ß°≈à“«
‰¥â ‡¡◊ËÕæ‘®“√≥“®“°‡¥π‚¥√·°√¡∑’Ë‰¥âæ∫«à“ “¡“√∂·∫àß
°≈ÿà¡ â¡‚Õ∑’Ë∑”°“√»÷°…“§√—Èßπ’È‰¥â‡ªìπ Õß°≈ÿà¡µ“¡§«“¡
·µ°µà“ß¢Õß ’‡π◊ÈÕº≈§◊Õ °≈ÿà¡æ—π∏ÿå‡π◊ÈÕº≈ ’·¥ß·≈–æ—π∏ÿå
‡π◊ÈÕº≈ ’¢“« ¬°‡«âπ â¡‚Õ·¥ß·≈–æ—π∏ÿå∑Õß¥’́ ÷Ëß¡’‡π◊ÈÕ ’·¥ß
·µà„Àâ§à“¥—™π’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡‡©≈’Ë¬§àÕπ¢â“ß Ÿß
°—∫°≈ÿà¡æ—π∏ÿå‡π◊ÈÕ ’¢“«¡“°°«à“  â¡‚Õ·¥ß‡ªìπæ—π∏ÿå∑’Ë¡’°“√
ª≈Ÿ°¡“π“π„πæ◊Èπ∑’ËÕ. –‡¥“ ‰¡à∑√“∫·À≈àß∑’Ë¡“·πàπÕπ
™“«∫â“π‡√’¬°™◊ËÕµ“¡≈—°…≥– ’‡π◊ÈÕº≈∑’Ë¡’ ’·¥ß‡¢â¡  à«π
æ—π∏ÿå∑Õß¥’‡ªìπæ—π∏ÿå¥—Èß‡¥‘¡·∂∫®—ßÀ«—¥ ¡ÿ∑√ ß§√“¡
(‰æ‚√®πå, 2513) ·≈–‡°…µ√°√π”¡“ª≈Ÿ°∑’ËÕ.√—µ¿Ÿ¡‘ ‰¡à‰¥â
‡ªìπæ—π∏ÿåæ◊Èπ‡¡◊Õß¢Õß·À≈àßª≈Ÿ°„π·∂∫π’È  ”À√—∫§à“¥—™π’

§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡¢Õßæ—π∏ÿåÀÕ¡À“¥„À≠à°—∫æ—π∏ÿå
‡π◊ÈÕ ◊·¥ßÕ◊ËπÊ ‡©≈’Ë¬ 0.749 ‚¥¬¡’§«“¡„°≈â™‘¥°—∫æ—π∏ÿå
 ’¥Õ°§”®“°·ª≈ß√«∫√«¡æ—π∏ÿå¢Õß¿“§«‘™“æ◊™»“ µ√å
(R2) ·≈–æ—π∏ÿåæ◊Èπ‡¡◊Õß¢Õß§«π≈—ß (R5) ¡“°∑’Ë ÿ¥ (0.814

·≈– 0.813 µ“¡≈”¥—∫)  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ —¡æ—π∏å
√–À«à“ß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à°—∫æ—π∏ÿå§≈“π·≈– ’¥Õ°§”
´÷Ëß‡ªìπæ—π∏ÿå√Õß„π‡¢µª≈Ÿ° â¡‚Õ‡¥‘¡¢ÕßÕ”‡¿ÕÀ“¥„À≠à
(«‘®‘µµå ·≈–§≥–, 2529) π—Èπ ®“°√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡Õ
·≈–°“√§”π«≥§à“¥—™π’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡ª√“°Ø
«à“æ—π∏ÿåÀÕ¡À“¥„À≠à¡’§«“¡„°≈â™‘¥∑“ßæ—π∏ÿ°√√¡°—∫æ—π∏ÿå
 ’¥Õ°§”¡“°°«à“æ—π∏ÿå§≈“π ·¡â«à“≈—°…≥–¿“¬πÕ°∫“ß
≈—°…≥–¢Õßæ—π∏ÿå§≈“π®–„°≈â‡§’¬ß°—∫æ—π∏ÿåÀÕ¡À“¥„À≠à
‡™àπ ≈—°…≥–„∫ ·≈–º≈ ‡ªìπµâπ  ≈—°…≥– ”§—≠Õ◊ËπÊ ∑’Ë
·µ°µà“ß°—π√–À«à“ßæ—π∏ÿåÀÕ¡À“¥„À≠à·≈– Õßæ—π∏ÿåπ’È§◊Õ
æ—π∏ÿåÀÕ¡À“¥„À≠à‰¡à¡’‡¡≈Á¥ (¬°‡«âπ®–‡°‘¥°“√º ¡¢â“¡
°—∫æ—π∏ÿåÕ◊Ëπ) ·≈–¡’°≈‘ËπÀÕ¡    à«πæ—π∏ÿå§≈“π·≈–æ—π∏ÿå
 ’¥Õ°§”¡’‡¡≈Á¥·≈–‰¡à¡’°≈‘ËπÀÕ¡   ”À√—∫æ—π∏ÿåæ◊Èπ‡¡◊Õß
®“°µ.§«π≈—ß∑’Ë¡’§«“¡„°≈â™‘¥°—∫æ—π∏ÿåÀÕ¡À“¥„À≠à¡“°Õ’°
æ—π∏ÿåÀπ÷Ëßπ—Èπ ªí®®ÿ∫—π¡’Õ“¬ÿª√–¡“≥ 40-50 ªï ≈—°…≥–
§≈â“¬æ—π∏ÿåÀÕ¡À“¥„À≠à ·µà ’‡π◊ÈÕ·≈– ’º≈ÕàÕπ°«à“ ¡’√ 
Õ¡‡ª√’È¬«  µ‘¥º≈¥°  ·µà‰¡à‡ªìπ∑’Ëπ‘¬¡¢Õß‡°…µ√°√  „π
Õπ“§µÕ—π„°≈â æ—π∏ÿåπ’ÈÕ“®®– Ÿ≠À“¬‰ª

®“°°“√ àß‡ √‘¡°“√ª≈Ÿ° â¡‚ÕÀÕ¡À“¥„À≠à ‡π◊ËÕß
®“°§«“¡µâÕß°“√¢ÕßºŸâ∫√‘‚¿§ ·≈–·√ß®Ÿß„®‡√◊ËÕß√“§“
„πÕπ“§µ¢â“ßÀπâ“Õ“® àßº≈„Àâ‡°…µ√°√ª≈Ÿ°‡©æ“–æ—π∏ÿå
ÀÕ¡À“¥„À≠à‡æ’¬ßæ—π∏ÿå‡¥’¬«·≈–≈–∑‘Èßæ—π∏ÿåæ◊Èπ‡¡◊ÕßÕ◊ËπÊ
÷́Ëß°àÕ„Àâ‡°‘¥§«“¡‡ ’Ë¬ß„π‡√◊ËÕß°“√∂Ÿ°∑”≈“¬‚¥¬‚√§·≈–

·¡≈ß ‡π◊ËÕß®“°∞“πæ—π∏ÿ°√√¡¢Õßæ—π∏ÿåÀÕ¡À“¥„À≠à·§∫
¡“° ¥—ßπ—Èπ®÷ß§«√¡’°“√‡°Á∫√—°…“æ—π∏ÿå â¡‚Õæ◊Èπ‡¡◊Õß™π‘¥
µà“ßÊ ‰«â¥â«¬ ‡æ◊ËÕ‡ªìπ·À≈àß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡
 ”À√—∫‚ª√·°√¡°“√ª√—∫ª√ÿßæ—π∏ÿå â¡‚Õ„πÕπ“§µ

 √ÿª

®“°°“√»÷°…“≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õæ—π∏ÿå
ÀÕ¡À“¥„À≠à‚¥¬‡∑§π‘§Õ“√å‡Õæ’¥’ ®“°µ—«Õ¬à“ß®”π«π 85

µâπ®“°·À≈àßª≈Ÿ° ”§—≠„π‡¢µ®—ßÀ«—¥ ß¢≈“ ‰¡àæ∫§«“¡
·ª√ª√«π∑“ßæ—π∏ÿ°√√¡¢Õß â¡‚Õæ—π∏ÿåπ’È  ·µàæ∫§«“¡
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·µ°µà“ß¢Õß·∂∫¥’‡ÕÁπ‡Õ√–À«à“ß â¡‚Õæ—π∏ÿåÀÕ¡À“¥„À≠à
·≈– â¡‚Õæ—π∏ÿåæ◊Èπ‡¡◊ÕßÕ◊ËπÊ ™—¥‡®π  ‡¡◊ËÕ«‘‡§√“–Àå·∂∫
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