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°“√æ‘ Ÿ®πå≈Ÿ°º ¡√–À«à“ß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘ 

·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ ‚¥¬„™â‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ

VERIFICATION OF INTERSPECIFIC HYBRIDS BETWEEN

Eucalyptus camaldulensis AND Eucalyptus urophylla USING DNA

FINGERPRINTING
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∫∑§—¥¬àÕ

°“√ª√–¬ÿ°µå„™â‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’„π°“√µ√«® Õ∫§«“¡‡ªìπ≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå√–À«à“ß¬Ÿ§“≈‘ªµ— 

§“¡“≈¥Ÿ‡≈π´‘  (Eucalyptus camaldulensis) ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ (E. urophylla) ®”π«π 50  “¬µâπ æ∫«à“¡’

‰æ√‡¡Õ√å®”π«π 15 ™π‘¥∑’Ë “¡“√∂„™âµ√«® Õ∫§«“¡‡ªìπ≈Ÿ°º ¡¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘  ·≈–¬Ÿ§“≈‘ªµ— 

¬Ÿ‚√øî≈≈“ ∑—Èßπ’È®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¬◊π¬—π≈Ÿ°º ¡∑’Ë∑”°“√µ√«® Õ∫‡ªìπ≈Ÿ°º ¡¢â“¡™π‘¥∑’Ë·∑â

®√‘ß¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́   “¬µâπ T5 ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“  “¬µâπ Uro-M ´÷Ëß Õ¥§≈âÕß°—∫√Ÿª√à“ß

¢Õß„∫  ’¢Õß¬Õ¥ÕàÕπ·≈–∑√ßæÿà¡

ABSTRACT

DNA fingerprinting was applied to identify 50 interspecific hybrids between Eucalyptus

camaldulensis and Eucalyptus urophylla. The results showed that 15 primers could be used to

identify these interspecific hybrids and also confirmed the true hybrids between E. comaldulensis

(T5 clone)  and  E. urophylla (Uro-M clone). Result of both morphology, leaf shape, young shoot

colour and crown shape, and DNA fingerprints were concordant.

Key words : Eucalyptus camaldulensis, Eucalyptus urophylla, interspecific hybrids, RAPD
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§”π”

‚§√ß°“√°“√«‘‡§√“–Àå≈Ÿ°º ¡¢Õß¬Ÿ§“≈‘ªµ— 

‡ªìπ‚§√ß°“√µ‘¥µ“¡≈Ÿ°º ¡∑’Ë‰¥â®“°‚§√ß°“√ ç°“√

ª√—∫ª√ÿßº≈º≈‘µ‡π◊ÈÕ‰¡â¬Ÿ§“≈‘ª‚¥¬°“√ √â“ß≈Ÿ°º ¡é

(‚§√ß°“√«‘®—¬√À—  «π 6.41) ‚¥¬∑—Èß Õß‚§√ß°“√«‘®—¬

¡’‡ªÑ“À¡“¬‡æ◊ËÕº≈‘µ “¬æ—π∏ÿå¬Ÿ§“≈‘ªµ— ∑’Ë¡’§ÿ≥¿“æ¥’

∑’Ë‡°‘¥®“°°“√§«∫§ÿ¡°“√º ¡‡° √∑—Èß„π≈—°…≥–¢Õß

≈Ÿ°º ¡µà“ß™π‘¥·≈–≈Ÿ°º ¡„π™π‘¥‡¥’¬«°—π ·¡â«à“ºŸâ

«‘®—¬®–ª√– ∫º≈ ”‡√Á®„π°“√ √â“ß‡¡≈Á¥æ—π∏ÿå≈Ÿ°

º ¡ ( ¡§‘¥·≈– ÿ∏’√å, 2545) ·µàÕ¬à“ß‰√°Áµ“¡®”‡ªìπ

µâÕß¡’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß≈Ÿ°º ¡‚¥¬

‡©æ“–≈Ÿ°º ¡¢â“¡™π‘¥ (interspecific hybrid) ®“°

 —≥∞“π«‘∑¬“ (morphology) ·≈–‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ

(DNA marker) √«¡∂÷ß®–µâÕß»÷°…“°“√· ¥ßÕÕ°

≈—°…≥– (performance) µà“ßÊ ∑—Èß¥â“π°“√‡®√‘≠‡µ‘∫‚µ

√Ÿª∑√ß¢Õß≈”µâπ ≈—°…≥–∑√ßæÿà¡ ≈—°…≥–∑“ß

 —≥∞“π«‘∑¬“µà“ßÊ ·≈–≈—°…≥–°“√ª√—∫µ—«‡¢â“°—∫

æ◊Èπ∑’Ëª≈Ÿ°∑’Ë¡’ ¿“æ‰¡à‡À¡“– ¡∫“ßª√–°“√

 “‡Àµÿ∑’ËµâÕß¡’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß

≈Ÿ°º ¡‡æ√“–Õ“®®–¡’°“√ªπ‡ªóôÕπ¢Õß‡√≥Ÿ·ª≈°

ª≈Õ¡¢≥–∑”°“√§«∫§ÿ¡°“√º ¡‡° √À√◊Õª√–‡¥Áπ

¥â“π°≈‰°¢Õß°“√ªÑÕß°—π°“√º ¡¢â“¡™π‘¥Õ“®∑”„Àâ

‰¡à‰¥â≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå∑’Ë·∑â®√‘ß °“√ªπ‡ªóôÕπ

®“°≈–ÕÕß‡° √∑’Ë·ª≈°ª≈Õ¡Õ“®‡°‘¥¢÷Èπ‰¥â∑—Èßπ’È

‡π◊ËÕß®“°¡’ªí®®—¬∑“ß≈—°…≥–°“√ÕÕ°¥Õ°·≈–°“√

æ—≤π“¢Õß¥Õ°∑’Ë‡°◊ÈÕÀπÿπ„Àâ≈–ÕÕß‡√≥Ÿ·ª≈°ª≈Õ¡

‡¢â“‰ªº ¡·∑π≈–ÕÕß‡√≥Ÿ∑’ËµâÕß°“√ ‚¥¬‡©æ“–¬Ÿ§“

≈‘ªµ— §“¡“≈¥Ÿ‡≈π´’ ∑’ËºŸâ«‘®—¬„™â‡ªìπµâπ·¡à∑’Ë¡’≈—°…≥–

°“√ÕÕ°¥Õ°∑’Ë¡’¥Õ°®”π«π¡“° °“√¡’®”π«π‡° √‡æ»

ºŸâ¡“°∂÷ß 300 Õ—π °“√¡’√–¬–‡«≈“æ√âÕ¡√—∫°“√º ¡¢Õß

‡° √‡æ»‡¡’¬∑’Ë¬“«π“π ·≈–°“√∑’Ë‡¡≈Á¥ “¡“√∂‡°‘¥

®“°°“√º ¡µ—«‡Õß‰¥â (self pollination) ( ¡§‘¥·≈–

 ÿ∏’√å, 2545) „π°“√µ√«® Õ∫§«“¡‡ªìπ≈Ÿ°º ¡ à«π

„À≠à¡—°„™â —≥∞“π«‘∑¬“ ‚¥¬≈Ÿ°º ¡¡—°¡’≈—°…≥–°Ë”°÷Ëß

√–À«à“ßµâπæàÕµâπ·¡à µ—«Õ¬à“ß¢Õß≈Ÿ°º ¡µà“ß™π‘¥æ—π∏ÿå

¢Õß≈Ÿ°º ¡¬Ÿ§“≈‘ªµ— ∑’Ë¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“

¢Õß≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå°Ë”°÷Ëß√–À«à“ß™π‘¥æ—π∏ÿå∑’Ë

‡ªìπæàÕ·≈–·¡à ‡™àπ ≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå¢Õß E.

amygdalia x E. risdonii ®–¡’≈—°…≥–√Ÿª∑√ß·≈–¢π“¥

¢Õß„∫ ¢π“¥¢Õßº≈Õ¬Ÿà√–À«à“ß E. amygdalia ·≈–

E. risdonii ‡ªìπµâπ  ·µàÕ¬à“ß‰√°Áµ“¡„π∫“ß§Ÿàº ¡‰¡à

 “¡“√∂„™â —≥∞“π«‘∑¬“¿“¬πÕ°æ‘ Ÿ®πå§«“¡‡ªìπ≈Ÿ°

º ¡‰¥â‡™àπ„π°√≥’∑’Ë —≥∞“π«‘∑¬“¢Õß™π‘¥æ—π∏ÿåÀ√◊Õ

 “¬æ—π∏ÿå¢ÕßµâπæàÕµâπ·¡à¡’§«“¡„°≈â‡§’¬ß°—π ‰¡à

 “¡“√∂·¬°ÕÕ°®“°°—π‰¥âÕ¬à“ß™—¥‡®π ‡™àπ°√≥’¢Õß

¬Ÿ§“≈‘ªµ—  §“¡“≈¥Ÿ‡≈π ‘́ ·≈–¬Ÿ§“≈‘ªµ—  ‡∑‡√µ‘§Õπ‘ 

‡ªìπµâπ À√◊Õ°√≥’∑’Ë≈Ÿ°º ¡¡’≈—°…≥–§àÕπ¢â“ß‡À¡◊Õπ

°—∫µâπ·¡à „π°√≥’¥—ß°≈à“«®”‡ªìπµâÕß„™â‡§√◊ËÕßÀ¡“¬¥’

‡ÕÁπ‡Õ„π°“√µ√«® Õ∫§«“¡‡ªìπæàÕ·¡à·≈–≈Ÿ° πÕ°

®“°π—Èπ¢âÕ¥’Õ’°À≈“¬ª√–°“√¢Õß°“√µ√«® Õ∫§«“¡

‡ªìπ≈Ÿ°º ¡‚¥¬„™â‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ§◊Õ “¡“√∂

µ√«® Õ∫„π¢≥–∑’Ë¬—ß¡’Õ“¬ÿπâÕ¬ ‰¡à®”‡ªìπµâÕß„™âæ◊Èπ

∑’Ë„π°“√ª≈Ÿ°∑¥ Õ∫·≈–¡’§«“¡∂Ÿ°µâÕß Ÿß

µ—«Õ¬à“ß¢Õß‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ∑’Ë„™â„π°“√µ√«®

 Õ∫§«“¡‡ªìπ≈Ÿ°º ¡„π¬Ÿ§“≈‘ªµ—  ‰¥â·°à ‡§√◊ËÕßÀ¡“¬

Õ“√å‡Õæ’¥’ (RAPD) ‡§√◊ËÕßÀ¡“¬‡Õ‡Õø·Õ≈æ’ (AFLP)

·≈–‡§√◊ËÕßÀ¡“¬‡Õ ‡Õ Õ“√å (SSR) ‡ªìπµâπ ¡’√“¬ß“π

º≈°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ‡À≈à“

π—Èπ “¡“√∂µ√«® Õ∫≈Ÿ°º ¡¢â“¡™π‘¥¢Õß¬Ÿ§“≈‘ªµ— 

‡™àπ ≈Ÿ°º ¡¢Õß E. tereticornis x E. globulus ·≈–

E. grandis x E. urophylla (Grattapaglia and Sederoff,

1994; Grattapaglia et al., 1995; Verhaegen et al.,

1997; Brondani et al., 1998; Marques et al., 1998,

1999) ‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ·µà≈–™π‘¥¡’¢âÕ¥’¢âÕ¥âÕ¬

·µ°µà“ß°—π ‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’‡ªìπ‡§√◊ËÕßÀ¡“¬

¥’‡ÕÁπ‡Õ∑’Ë¡’§à“„™â®à“¬‰¡à Ÿß‡¡◊ËÕ‡∑’¬∫°—∫‡§√◊ËÕßÀ¡“¬¥’

‡ÕÁπ‡Õ™π‘¥Õ◊ËπÊ

≈—°…≥–µà“ßÊ ¢Õß≈Ÿ°º ¡¢Õß‰¡âªÉ“¡’∑—Èß„π

≈—°…≥–‡™‘ß≈∫·≈–‡™‘ß∫«° „π°√≥’‡™‘ß≈∫À¡“¬∂÷ß

≈Ÿ°º ¡∑’Ë‰¥â¡’≈—°…≥–‰¡àæ÷Ëßª√– ß§åÀ√◊Õ‰¥â≈Ÿ°º ¡

‰¡à¡’≈—°…≥–∑’Ë¥’‡¥àπ‰ª°«à“µâπæàÕµâπ·¡à  à«π≈—°…≥–

‡™‘ß∫«°§◊Õ°“√‰¥â≈Ÿ°º ¡∑’Ë¡’≈—°…≥–¥’°«à“µâπæàÕ·¡à

À√◊Õ∑’Ë‡√’¬°«à“ hybrid vigor ‡™àπ ≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå
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¢Õß E. grandis x E. urophulla ®–„Àâº≈º≈‘µ‡π◊ÈÕ‰¡â∑’Ë

 Ÿß°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µâπæàÕ·≈–µâπ·¡à∂÷ß 112

‡ªÕ√å‡´Áπµå (Brandao et al., 1984) À√◊Õ°√≥’ ≈Ÿ°º ¡

¢â“¡™π‘¥¢Õß¬Ÿ§“≈‘ªµ—  “¡“√∂ª√—∫µ—«‡¢â“°—∫ ¿“æ

·«¥≈âÕ¡∑’ËµâπæàÕ-·¡à‰¡à “¡“√∂¢÷Èπ‰¥â ‡™àπ ≈Ÿ°º ¡

√–À«à“ß E. nitens x E. globulus  “¡“√∂ª≈Ÿ°‰¥â„π

æ◊Èπ∑’Ë∑’Ë¡’Õÿ≥À¿Ÿ¡‘µË”´÷Ëß E. globulus ‰¡à “¡“√∂‡®√‘≠

‡µ‘∫‚µ‰¥â (Dungey et al., 2000) À√◊Õ≈Ÿ°º ¡√–À«à“ß

E. grandis x E. camaldulensis  “¡“√∂¢÷Èπ„πæ◊Èπ∑’Ë∑’Ë

·Àâß·≈âß‰¥â ¢≥–∑’Ë E. grandis ‰¡à “¡“√∂¢÷Èπ‰¥â

πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π«à“≈Ÿ°º ¡¢â“¡™π‘¥¢Õß¬Ÿ§“

≈‘ªµ— ¡—°®–√«¡‡Õ“¢âÕ¥’¢Õß·µà≈–™π‘¥æ—π∏ÿå∑’Ë„™â‡ªìπ

æàÕ·¡à‡¢â“‰«â¥â«¬°—π ¬°µ—«Õ¬à“ß‡™àπ ≈Ÿ°º ¡¢Õß E.

urophylla x E. grandis ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ Ÿß

‡À¡◊Õπ E. urophylla ·≈–¡’≈—°…≥–∑π∑“πµàÕ‚√§∑’Ë

‡°‘¥®“°‡™◊ÈÕ√“‡À¡◊Õπ°—∫ E. grandis (Eldridge et al.,

1997) ∑—Èßπ’È°“√®–‰¥â≈Ÿ°º ¡∑’Ë¡’≈—°…≥–¥’À√◊Õ‰¡à¢÷ÈπÕ¬Ÿà

°—∫‚Õ°“ ·≈–§«“¡‡À¡“– ¡„π°“√‡≈◊Õ°§ŸàæàÕ·¡à  „π

‡∫◊ÈÕßµâπ§≥–ºŸâ«‘®—¬µâÕß°“√ √â“ß≈Ÿ°º ¡√–À«à“ß “¬

µâπµà“ßÊ ¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́ ∑’Ë¡’≈—°…≥–

¥’·µ°µà“ß°—π´÷Ëßºà“π°“√ª≈Ÿ°∑¥ Õ∫  ‰¥â·°à ¬Ÿ§“≈‘ªµ— 

§“¡“≈¥Ÿ‡≈π ‘́  ¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ ¬Ÿ§“≈‘ªµ— ‡∑

‡√µ‘§Õ√åπ‘  ·≈–¬Ÿ§“≈‘ªµ— ´‘µ√‘‚Õ‚¥√“  ‚¥¬§“¥À«—ß«à“

≈Ÿ°º ¡∑’Ë‡°‘¥¢÷Èπ®–√«¡‡Õ“≈—°…≥–¥’µà“ßÊ ¢ÕßæàÕ·¡à

‡¢â“‰«â¥â«¬°—π

·µàÕ¬à“ß‰√°Áµ“¡¡’§«“¡®”‡ªìπµâÕßµ√«®æ‘ Ÿ®πå

«à“≈Ÿ°º ¡∑’Ë‰¥â‡ªìπ≈Ÿ°º ¡∑’Ë·∑â®√‘ß  ¥—ßπ—Èπ„πß“π«‘®—¬π’È

®÷ßæ‘®“√≥“„™â‡§√◊ËÕßÀ¡“¬ Õ“√å‡Õæ’¥’ (RAPD) „π°“√

æ‘ Ÿ®πå§«“¡‡ªìπ≈Ÿ°º ¡∑’Ë‰¥â®“°°“√§«∫§ÿ¡°“√º ¡

‡° √

Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß¬Ÿ§“≈‘ªµ— ≈Ÿ°º ¡∑’Ë„™â„π°“√»÷°…“

‡≈◊Õ°≈Ÿ°º ¡¢â“¡™π‘¥√–À«à“ß¬Ÿ§“≈‘ªµ— §“¡“≈

¥Ÿ‡≈π´‘  (E. camadulensis) ·≈– ¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“

(E. urophylla) ‡ªìπµ—«Õ¬à“ß„π°“√µ√«® Õ∫≈Ÿ°º ¡¢â“¡

™π‘¥æ—π∏ÿå‚¥¬Õ“»—¬°“√«‘‡§√“–Àå·≈–‡ª√’¬∫‡∑’¬∫

¢âÕ¡Ÿ≈®“°‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ®”π«π 50  “¬µâπ ‰¥â

·°à °≈ÿà¡ 6A ®”π«π 6  “¬µâπ °≈ÿà¡ 9A ®”π«π 12

 “¬µâπ °≈ÿà¡ 18A ®”π«π19  “¬µâπ °≈ÿà¡ 27A ®”π«π

6  “¬µâπ °≈ÿà¡ 43 A ®”π«π 7  “¬µâπ ·≈–°≈ÿà¡

49A ®”π«π 1  “¬µâπ πÕ°®“°π—Èπ¬—ß¡’µ—«Õ¬à“ß¬Ÿ§“

≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘  “¬µâπ T5 ÷́Ëß‡ªìπµâπ·¡à·≈–

¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ “¬µâπ Uro-M ·≈– Uro ∑’Ë

‡ªìπµâπæàÕ·≈–‡¡≈Á¥®“°µâπæàÕ

°“√µ√«® Õ∫°“√‡ªìπ≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå

‚¥¬„™â‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’

1.  °—¥¥’‡ÕÁπ‡Õ¢Õß¬Ÿ§“≈‘ªµ— ≈Ÿ°º ¡¢â“¡

™π‘¥ ·≈–¬Ÿ§“≈‘ªµ— ∑’Ë„™â‡ªìπæàÕ·¡à‚¥¬«‘∏’°“√¥—¥

·ª≈ß®“° Agrawal et al. (1992)

2.  µ√«® Õ∫§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß¥’‡ÕÁπ‡Õ

¬Ÿ§“≈‘ªµ— ∑’Ë °—¥‰¥â ‚¥¬„™â‡§√◊ËÕß UV-spectrophotom-

eter √à«¡°—∫«‘∏’°“√«—¥°“√‡√◊Õß· ß¢Õß‡Õ∏‘‡¥’¬¡‚∫√‰¡¥å

3. ∑”°“√æ—≤π“‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’ (ran-

dom amplified polymorphic DNA, RAPD)

3.1 §—¥‡≈◊Õ°™π‘¥¢Õß‰æ√‡¡Õ√å∑’Ë‡À¡“–

 ¡„π°“√ —ß‡§√“–Àå¥’‡ÕÁπ‡Õ®“°‰æ√‡¡Õ√å ®”π«π

∑—ÈßÀ¡¥ 50 ™π‘¥ ÷́Ëß‰¥â·°à ‰æ√‡¡Õ√å OPAA-1 ∂÷ß

OPAA-20 ‰æ√‡¡Õ√å OPAB-1 ∂÷ß OPAB-20 ·≈–

‰æ√‡¡Õ√å PEU-1 ∂÷ß PEU-10 ´÷Ëß¡’¢π“¥§«“¡¬“«

10 π‘«§≈’‚Õ‰∑¥å∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ„Àâ

‰¥âª√‘¡“≥¡“°·≈–™—¥‡®π ·≈–¡’§«“¡·µ°µà“ß¢Õß

·∂∫¥’‡ÕÁπ‡Õ√–À«à“ß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘   “¬

µâπ T5 ·≈– ¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ ´÷Ëß‡ªìπµâπæàÕ·≈–

µâπ·¡à ‡æ◊ËÕ„™â‡ªìπ‰æ√‡¡Õ√å„π°“√µ√«® Õ∫§«“¡‡ªìπ

≈Ÿ°º ¡µàÕ‰ª

3.2 ∑”æ’´’Õ“√å ‚¥¬‡µ‘¡ “√≈–≈“¬µà“ßÊ

´÷Ëßª√–°Õ∫‰ª¥â«¬ ∫—ø‡øÕ√å ”À√—∫∑”ªØ‘°√‘¬“ “√

≈–≈“¬ dNTP ‰æ√‡¡Õ√å ¥’‡ÕÁπ‡Õ¬Ÿ§“≈‘ªµ— µ—«Õ¬à“ß

 “√≈–≈“¬·¡°π’‡ ’́¬¡§≈Õ‰√¥å ‡Õπ‰´¡å Taq poly-

merase ·≈–πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï ‚¥¬¡’√“¬≈–‡Õ’¬¥¥â“π

§«“¡‡¢â¡¢âπ·≈–ª√‘¡“µ√∑’Ë„™â„π Table 1
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Table 1.   Concentration of chemicals used in RAPD reaction

Chemicals Volume µl Concentration used in reaction

1. DNA (100 ng/µl ) 1.0 100 ng/15 µl

2. 10X PCR buffer 1.5 1Ó
3. MgCl

2
 (25 mM) 1.5 2.5 mM

4. dNTP (2 mM) 1.5 0.2 mM

5. Primers (5 pmole/µl) 1.0 5 pmole/15 µl

6. Taq polymerase (5 unit/µl) 0.1 0.5 unit/15 µl

7. Purified distilled water 8.4

Total 15

3.3 π” à«πº ¡¢Õß “√≈–≈“¬„π Table 1

„ à„π‡§√◊ËÕßæ’´’Õ“√å ‚¥¬µ—ÈßÕÿ≥À¿Ÿ¡‘·≈–‡«≈“ ”À√—∫

‡æ‘Ë¡ª√‘¡“≥  ¥—ß Table 2

3.4 π”º≈®“°°“√∑”Õ“√å‡Õæ’¥’‰ªµ√«® Õ∫

¢π“¥¢Õß¥’‡ÕÁπ‡Õ∑’Ë‡æ‘Ë¡ª√‘¡“≥‰¥â ‚¥¬π”¡“∑”Õ‘‡≈Á°

‚µ√‚ø√‘´‘ ∫π‡®≈Õ–°“‚√  §«“¡‡¢â¡¢âπ 1.25 ‡ªÕ√å

‡´Áπµå (w/v) ·≈–∑”°“√∫—π∑÷°¿“æ

º≈·≈–«‘®“√≥å

°“√ °—¥¥’‡ÕÁπ‡Õ¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́ 

¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“·≈–≈Ÿ°º ¡∑’Ë‡°‘¥®“°°“√º ¡

¢â“¡√–À«à“ß Õß™π‘¥ „™â«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°«‘∏’°“√

¢Õß Agrawal ·≈–§≥– (1992) ª√“°Ø«à“‡ªìπ«‘∏’°“√

 °—¥¥’‡ÕÁπ‡Õ∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–‰¥âº≈¥’‡™àπ‡¥’¬«°—∫

«‘∏’°“√Õ◊ËπÊ ∑’Ë‡§¬„™â °—¥¥’‡ÕÁπ‡Õ¢Õß‰¡â„π °ÿ≈¬Ÿ§“

≈‘ªµ—  (Keil and Griffin, 1994; Grattapaglia et al.,

1996)

„π°“√§—¥‡≈◊Õ°À“‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡„π°“√

æ‘ Ÿ®πå§«“¡‡ªìπ≈Ÿ°º ¡¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π

´‘ ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“‚¥¬„™â‡§√◊ËÕßÀ¡“¬Õ“√å‡Õ

æ’¥’æ∫«à“¡’‰æ√‡¡Õ√å®”π«π 15 ™π‘¥®“°∑—ÈßÀ¡¥ 50

™π‘¥ ∑’Ë “¡“√∂‡æ‘Ë¡ª√‘¡“≥À√◊Õ √â“ß·∂∫¥’‡ÕÁπ‡Õ∑’Ë

™—¥‡®π‰¥â·°à ‰æ√‡¡Õ√å OPAA 4 ‰æ√‡¡Õ√å OPAA 6

‰æ√‡¡Õ√å OPAA 11 ‰æ√‡¡Õ√å OPAA 12 ‰æ√‡¡Õ√å

OPAA 14 ‰æ√‡¡Õ√å OPAA 16 ‰æ√‡¡Õ√å OPAA 17

‰æ√‡¡Õ√å OPAA 19 ‰æ√‡¡Õ√å OPAB 3 ‰æ√‡¡Õ√å

OPAB 9 ‰æ√‡¡Õ√å PEU 3 ‰æ√‡¡Õ√å PEU 6 ‰æ√

‡¡Õ√å PEU 8 ‰æ√‡¡Õ√å PEU 9 ·≈–‰æ√‡¡Õ√å PEU 10

‚¥¬¡’®”π«π·∂∫¥’‡ÕÁπ‡Õµ—Èß·µà 6 ∂÷ß 15 ·∂∫ √“¬

≈–‡Õ’¬¥≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π

´‘  “¬µâπ T5 (√À—  P51) ¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ “¬

µâπ Uro-M (√À—  P53)  “¬µâπ Uro (√À—  P52 ‡°‘¥

®“°‡¡≈Á¥¢Õß Uro-M ®“°°“√º ¡µ“¡∏√√¡™“µ‘) ·≈–

¬Ÿ§“≈‘ªµ— ≈Ÿ°º ¡ (√À—  P1-P 50) · ¥ß„π Table 3

·≈– Table 4 ‰æ√‡¡Õ√å∑—Èß 15 ™π‘¥¥—ß°≈à“« “¡“√∂

Table 2.   Steps in increasing the quantity of DNA by RAPD technique

Temperature (C) Time ( min.) Number of cycles

1. Denaturation 94 3 1

2. Denaturation 94 1

Annealing 35 1 40

Extension 72 2

3. Final extension 72 5 1
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∑”„Àâ‡°‘¥≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ∑’Ë·µ°µà“ß°—π√–À«à“ß¬Ÿ§“

≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘  “¬µâπ T5 ÷́Ëß‡ªìπµâπ·¡à ¬Ÿ§“

≈‘ªµ— ¬Ÿ‚√øî≈≈“ “¬µâπ Uro-M ·≈–  “¬µâπ Uro ´÷Ëß

‡ªìπµâπæàÕ·≈–≈Ÿ°¢ÕßµâπæàÕÀ√◊Õ°≈à“«Õ’°π—¬Àπ÷Ëß§◊Õ

 “¡“√∂„™â„π°“√æ‘ Ÿ®πå§«“¡‡ªìπ≈Ÿ°º ¡¢Õß¬Ÿ§“

≈‘ªµ— §“¡“≈¥Ÿ‡≈π´‘ ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ πÕ°

®“°π—Èπ¬—ß°àÕ„Àâ‡°‘¥≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ∑’Ë‡À¡◊Õπ°—π¢Õß

Uro-M ·≈– Uro ÷́Ëß‡ªìπµâπ∑’Ë‡æ“–®“°‡¡≈Á¥¢Õß Uro-

M ́ ÷Ëß· ¥ß«à“‰æ√‡¡Õ√å¥—ß°≈à“«  “¡“√∂„™âæ‘ Ÿ®πå§«“¡

 —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡¢Õß¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“ (E.

urophylla) ¥â«¬‡™àπ°—π ®“°¢âÕ¡Ÿ≈≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ

 “¡“√∂·∫àß‰æ√‡¡Õ√å‡À≈à“π—ÈπÕÕ°‡ªìπ 3 °≈ÿà¡À≈—°Ê

§◊Õ °≈ÿà¡‰æ√‡¡Õ√å∑’Ë°àÕ„Àâ‡°‘¥·∂∫¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–µàÕ

µâπæàÕ (P53) ‰æ√‡¡Õ√å OPAA 4 ‰æ√‡¡Õ√å OPAA

16 ‰æ√‡¡Õ√å PEU 3 ·≈– ‰æ√‡¡Õ√å PEU 9 °≈ÿà¡

‰æ√‡¡Õ√å∑’Ë°àÕ„Àâ‡°‘¥·∂∫¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–µàÕµâπ·¡à

(P 51) ‰æ√‡¡Õ√å OPAA 12 ·≈– ‰æ√‡¡Õ√å OPAB 9

·≈–°≈ÿà¡‰æ√‡¡Õ√å°àÕ„Àâ‡°‘¥·∂∫¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–µàÕ

µâπæàÕ·≈–·∂∫¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–µàÕµâπ·¡à §◊Õ‰æ√‡¡Õ√å

OPAA 6 ‰æ√‡¡Õ√å OPAA 11 ‰æ√‡¡Õ√å OPAA 14

‰æ√‡¡Õ√å OPAA 17 ‰æ√‡¡Õ√å OPAA 19 ‰æ√‡¡Õ√å

OPAB 3 ‰æ√‡¡Õ√å PEU 6 ‰æ√‡¡Õ√å PEU 8 ·≈–

‰æ√‡¡Õ√å PEU 10 √“¬≈–‡Õ’¬¥· ¥ß„π Table 3

Table 3.   Number and size of DNA bands which were specific to the eucalypt clones used

as parent (s). These bands were from 15 primers and able to verify hybrids

between T5 and Uro-M and progenies of Uro-M (Uro)

OPAA4 15 - 0.89 0.89
- 0.60 -

OPAA6 7 2.00 - -
- 1.43 -
- 0.63 0.63

OPAA11 9 - 1.84 -
- 1.55 -

1.27 - -
- 0.91 -

OPAA12 8 0.55 - -
OPAA14 9 - 1.17 -

0.45 - -
OPAA16 11 - 1.75 1.75

- 1.35 1.35
- 0.74 0.74

OPAA17 11 - 1.83 1.83
1.52 - -

- 0.73 0.73
OPAA19 7 - 1.29 -

- 0.82 -
0.44 - -

OPAB3 7 1.26 - -
- 0.96 0.96

OPAB9 9 1.42 - -
PEU3 7 - 2.26 2.26

- 1.15 1.15
PEU6 8 0.69 - -

- 0.54 0.54
0.42 - -

PEU8 10 2.19 - -
- 1.16 -
- 1.09 -
- 0.79 0.79

PEU9 6 - 1.45 -
- 0.52 0.52

PEU10 6 0.52 - -
- 0.24 0.24

Primers Number of Size of specific DNA band (kb)

DNA bands T5 (P51) Uro-M (P53) Uro (P52)



18 Thai J. For. 24 : 13-25 (2005)

Table 4. DNA bands which were generated from 18 selected primers and found in T5

and Uro-M parents.   ( ✓  present of DNA band,  -  :  absent of DNA band

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

OPAA 6 OPAA II OPAA 14

T5 Uro -M T5 Uro-M T5 Uro-M

2.00 1.43 0.63 1.27 1.84 1.55 0. 91 0.45 1.17

P1 ✓ ✓ ✓ ✓ - ✓ ✓ ✓ -

P2 ✓ ✓ - ✓ - ✓ ✓ - ✓

P3 ✓ ✓ - ✓ - ✓ ✓ ✓ -

P4 ✓ ✓ - ✓ - ✓ ✓ - -

P5 - ✓ ✓ - - ✓ - - -

P6 ✓ ✓ - ✓ - ✓ ✓ - -

P7 ✓ ✓ - ✓ - ✓ ✓ - ✓

P8 ✓ ✓ - ✓ - ✓ ✓ - ✓

P9 ✓ ✓ - ✓ - ✓ ✓ ✓ -

P10 ✓ ✓ ✓ ✓ - ✓ ✓ - -

P11 - ✓ ✓ ✓ - ✓ - ✓ -

P12 - ✓ - ✓ - ✓ ✓ - -

P13 - ✓ - ✓ - ✓ - - -

P14 ✓ ✓ ✓ ✓ - ✓ - - -

P15 ✓ ✓ ✓ ✓ - ✓ - - -

P16 ✓ ✓ - ✓ - ✓ ✓ - -

P17 ✓ ✓ ✓ ✓ - ✓ ✓ ✓ -

P18 ✓ ✓ ✓ ✓ - ✓ ✓ - -

P19 ✓ ✓ ✓ - - ✓ ✓ - ✓

P20 ✓ ✓ ✓ ✓ - ✓ ✓ - -

P21 ✓ ✓ ✓ ✓ - ✓ ✓ - ✓

P22 ✓ - ✓ - - ✓ - - -

P23 ✓ - ✓ - - ✓ ✓ - -

P24 ✓ ✓ ✓ - - ✓ ✓ - ✓

P25 ✓ ✓ ✓ ✓ - ✓ - - -
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Table 4. (Cont.)

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

OPAA 6 OPAA II OPAA 14

T5 Uro -M T5 Uro-M T5 Uro-M

2.00 1.43 0.63 1.27 1.84 1.55 0. 91 0.45 1.17

P26 ✓ - - - - ✓ ✓ - -

P27 - - ✓ ✓ - ✓ ✓ - -

P28 - ✓ - ✓ - ✓ - - -

P29 - - ✓ - ✓ ✓ - - ✓

P30 - ✓ ✓ ✓ - ✓ - - ✓

P31 ✓ ✓ ✓ ✓ - ✓ - - ✓

P32 - ✓ - - - ✓ ✓ - ✓

P33 - ✓ ✓ ✓ - ✓ - - -

P34 - - - - - ✓ - - -

P35 - ✓ ✓ ✓ - ✓ - - -

P36 ✓ ✓ - - - ✓ - - -

P37 - ✓ ✓ - - ✓ ✓ - -

P38 - ✓ ✓ - - - ✓ - -

P39 - - ✓ - - ✓ - - -

P40 - - - - ✓ - - - ✓

P41 - ✓ ✓ ✓ ✓ ✓ ✓ - ✓

P42 ✓ ✓ ✓ ✓ - - ✓ ✓ ✓

P43 ✓ ✓ ✓ ✓ - - ✓ ✓ ✓

P44 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ -

P45 ✓ ✓ ✓ ✓ - ✓ ✓ ✓ -

P46 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ -

P47 - ✓ ✓ ✓ - - ✓ - -

P48 - ✓ ✓ ✓ - - ✓ ✓ -

P49 ✓ ✓ - ✓ ✓ - ✓ ✓ -

P50 - - - ✓ ✓ - ✓ ✓ ✓
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Table 4. (Cont.)

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

OPAA 17 OPAA 19 OPAB 3 PEU 6

T5 Uro-M T5 Uro-M T5 Uro-M T5 Uro-M

1.52 1.83 0.73 0.44 1.29 0.82 1.26 0.96 0.69 0.42 0.54

P1 ✓ - ✓ - - ✓ ✓ - ✓ ✓ ✓

P2 ✓ - ✓ - ✓ ✓ ✓ - ✓ - ✓

P3 ✓ - ✓ - ✓ ✓ ✓ - ✓ - ✓

P4 ✓ - ✓ - ✓ ✓ ✓ - ✓ ✓ ✓

P5 ✓ ✓ ✓ - - - ✓ - ✓ - ✓

P6 ✓ - ✓ - ✓ - ✓ - ✓ - ✓

P7 ✓ - - - - - ✓ - ✓ - ✓

P8 ✓ - ✓ ✓ - - ✓ - ✓ ✓ ✓

P9 ✓ - ✓ ✓ - - ✓ - ✓ ✓ ✓

P10 ✓ - ✓ ✓ - - ✓ - ✓ ✓ ✓

P11 ✓ - ✓ - - - ✓ - - ✓ -

P12 ✓ - ✓ - - ✓ ✓ - ✓ - ✓

P13 ✓ - ✓ - - ✓ ✓ - ✓ - ✓

P14 ✓ - - ✓ - ✓ ✓ ✓ ✓ - ✓

P15 ✓ - ✓ - - ✓ ✓ - ✓ - ✓

P16 ✓ - ✓ - ✓ ✓ ✓ - ✓ ✓ ✓

P17 ✓ - - ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

P18 ✓ - - ✓ - ✓ ✓ - ✓ - ✓

P19 ✓ - - - - ✓ ✓ - - - ✓

P20 ✓ - ✓ - ✓ - ✓ ✓ ✓ ✓ ✓

P21 ✓ - ✓ - ✓ - ✓ - ✓ - ✓

P22 ✓ - - - - - ✓ - - - ✓

P23 ✓ - - - - - ✓ - - ✓ ✓

P24 ✓ - - - - - ✓ - ✓ ✓ ✓

P25 ✓ - ✓ - ✓ ✓ - ✓ ✓ ✓ ✓
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Table 4. (Cont.)

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

OPAA 17 OPAA 19 OPAB 3 PEU 6

T5 Uro-M T5 Uro-M T5 Uro-M T5 Uro-M

1.52 1.83 0.73 0.44 1.29 0.82 1.26 0.96 0.69 0.42 0.54

P26 ✓ - ✓ ✓ ✓ - - ✓ ✓ ✓ ✓

P27 ✓ - ✓ - ✓ - ✓ - ✓ - -

P28 ✓ - - - ✓ ✓ ✓ - ✓ - ✓

P29 ✓ - - - - ✓ ✓ ✓ ✓ - ✓

P30 ✓ - - - ✓ - ✓ ✓ ✓ ✓ -

P31 ✓ - ✓ - - - - ✓ ✓ ✓ ✓

P32 ✓ - ✓ ✓ - ✓ ✓ ✓ ✓ ✓ ✓

P33 ✓ - ✓ ✓ ✓ - - ✓ ✓ ✓ ✓

P34 ✓ - - ✓ - - ✓ ✓ ✓ ✓ ✓

P35 ✓ - - - - - ✓ ✓ ✓ ✓ ✓

P36 ✓ - ✓ - - ✓ ✓ - ✓ ✓ -

P37 ✓ - - - ✓ - ✓ - ✓ ✓ -

P38 ✓ - - - - - ✓ - ✓ - ✓

P39 ✓ ✓ ✓ - - ✓ - - - - ✓

P40 - - - - - - ✓ - ✓ ✓ ✓

P41 ✓ - - - - - ✓ - ✓ - -

P42 ✓ - - ✓ - ✓ ✓ - ✓ ✓ ✓

P43 ✓ - - - - - ✓ - - ✓ -

P44 ✓ - - ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

P45 ✓ - ✓ - ✓ ✓ ✓ - ✓ ✓ ✓

P46 ✓ - ✓ - ✓ ✓ ✓ - ✓ ✓ ✓

P47 ✓ - ✓ ✓ - - ✓ - ✓ - ✓

P48 ✓ - - ✓ ✓ ✓ ✓ - ✓ ✓ ✓

P49 ✓ - ✓ - - ✓ ✓ - ✓ ✓ ✓

P50 ✓ - - - - ✓ ✓ - ✓ - -



22 Thai J. For. 24 : 13-25 (2005)

Table 4. (Cont.)

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

P1 ✓ ✓ ✓ ✓ ✓ ✓

P2 ✓ - - ✓ ✓ ✓

P3 ✓ - ✓ ✓ ✓ ✓

P4 ✓ - - ✓ ✓ ✓

P5 - - ✓ ✓ - -

P6 ✓ - - ✓ - -

P7 ✓ - ✓ ✓ - ✓

P8 ✓ ✓ - ✓ - ✓

P9 ✓ ✓ - ✓ ✓ ✓

P10 ✓ ✓ - ✓ ✓ ✓

P11 - - - ✓ ✓ ✓

P12 ✓ - - ✓ ✓ ✓

P13 ✓ - ✓ ✓ ✓ ✓

P14 - - - - ✓ ✓

P15 ✓ ✓ ✓ - ✓ ✓

P16 ✓ - - - ✓ ✓

P17 ✓ ✓ - - ✓ ✓

P18 - ✓ ✓ - ✓ ✓

P19 - - - - ✓ -

P20 - ✓ - - - ✓

P21 - ✓ ✓ - ✓ ✓

P22 - ✓ - ✓ ✓ -

P23 ✓ - - - ✓ -

P24 - - - - ✓ -

P25 ✓ ✓ - - ✓ ✓

PEU 8 PEU 10

T5 Uro -M T5 Uro-M

2.19 1.16 1.09 0.79 0.52 0.24
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Table 4. (Cont.)

Hybrid

clone

Size in kb of DNA bands of different clones from different primers

P26 - - - - ✓ ✓

P27 - - - ✓ ✓ ✓

P28 - - ✓ ✓ ✓ ✓

P29 ✓ ✓ ✓ - ✓ ✓

P30 ✓ ✓ - ✓ ✓ ✓

P31 ✓ ✓ - ✓ ✓ ✓

P32 - - ✓ ✓ - ✓

P33 - - - ✓ ✓ ✓

P34 - - - ✓ - -

P35 - ✓ ✓ ✓ ✓ ✓

P36 - - - ✓ ✓ -

P37 ✓ - ✓ ✓ ✓ ✓

P38 - - - ✓ - -

P39 - ✓ ✓ ✓ ✓ ✓

P40 - - - - - ✓

P41 - - - - ✓ -

P42 ✓ ✓ - - ✓ ✓

P43 ✓ ✓ ✓ - ✓ -

P44 - ✓ - - ✓ ✓

P45 ✓ - - - ✓ ✓

P46 - - - - ✓ ✓

P47 ✓ - ✓ - ✓ ✓

P48 ✓ ✓ ✓ - - ✓

P49 - - - - - ✓

P50 - - ✓ - ✓ -

PEU 8 PEU 10

T5 Uro -M T5 Uro-M

2.19 1.16 1.09 0.79 0.52 0.24
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®“°°“√«‘‡§√“–Àå≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°

‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’æ∫«à“≈Ÿ°º ¡®”π«π∑—ÈßÀ¡¥

50  “¬µâπ¡’·∂∫¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–µàÕ¬Ÿ§“≈‘ªµ— ¬Ÿ‚√

øî≈≈“Õ¬à“ßπâÕ¬Àπ÷Ëß·∂∫ ´÷Ëß∫àß™’È§«“¡‡ªìπ≈Ÿ°º ¡

√–À«à“ß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́ ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√

øî≈≈“ (Uro-M) ∑’Ë‡ªìπµâπæàÕ (Table 4) · ¥ß«à“‰¡à

‰¥â¡“®“°‡¡≈Á¥∑’Ë‡°‘¥®“°°“√º ¡µ—«‡Õß¢Õß¬Ÿ§“≈‘ªµ— 

§“¡“≈¥Ÿ‡≈π´‘  “¬µâπ T5 ·µàÕ¬à“ß„¥ º≈®“°‡§√◊ËÕß

À¡“¬¥’‡ÕÁπ‡Õ¬—ß Õ¥§≈âÕß°—∫ —≥∞“π«‘∑¬“¢Õß„∫

¢Õß≈Ÿ°º ¡∑’Ë¡’≈—°…≥–§≈â“¬°—∫„∫¢Õß¬Ÿ§“≈‘ªµ— 

¬Ÿ‚√øî≈≈“ µ≈Õ¥®π ’¢Õß¬Õ¥ÕàÕπ ·≈–≈—°…≥–∑√ß

æÿà¡¢Õß≈”µâπ ( ÿ∏’√å ·≈–  ¡§‘¥, 2547)

·∂∫ ¥’‡ÕÁπ‡Õ ¢π“¥µà“ßÊ ¢Õß‰æ√‡¡Õ√å∑ÿ°™π‘¥

®–ª√“°Ø„π≈Ÿ°º ¡·µ°µà“ß°—π ·∂∫¥’‡ÕÁπ‡Õ¢π“¥„¥Ê

∑’Ëª√“°Ø·≈–‰¡àª√“°Ø„π≈Ÿ°º ¡· ¥ß«à“µ”·Àπàß¥—ß

°≈à“«„πæàÕ·¡à‡ªìπ‡Œ‡∑Õ‚√‰´°—  ¬°‡«âπ‰æ√‡¡Õ√å

OPAA 17 ∑’Ë·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1.52 °‘‚≈‡∫  ª√“°Ø

≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ ‡©æ“–¢Õß “¬µâπ T5 (P51) ·≈–

≈Ÿ°º ¡∑’Ë‡°‘¥®“°°“√º ¡¢â“¡®”π«π 49  “¬µâπ ®“°

®”π«π∑—ÈßÀ¡¥ 50  “¬µâπ ·µà‰¡àª√“°Ø„π≈“¬æ‘¡æå

¥’‡ÕÁπ‡Õ¢Õß “¬µâπ Uro-M (P53) ́ ÷Ëß· ¥ß«à“µ”·Àπàß

¥’‡ÕÁπ‡Õ ¢π“¥ 1.52 °‘‚≈‡∫  ¢Õß‰æ√‡¡Õ√å OPAA

17 ¢Õß  “¬µâπ T5 §«√‡ªìπ‚Œ‚¡‰´°—  (Figure 1,

Table 4)

 √ÿª·≈–¢âÕ‡ πÕ·π–

1. °“√ °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â«‘∏’°“√∑’Ë¥—¥·ª≈ß

¡“®“°«‘∏’¢Õß Agrawal et al., (1992) ‡æ◊ËÕ„™â‡µ√’¬¡

¥’‡ÕÁπ‡Õ¢Õß¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́  ¬Ÿ§“≈‘ªµ— ¬Ÿ

‚√øî≈≈“·≈–≈Ÿ°º ¡√–À«à“ß¬Ÿ§“≈‘ªµ— ∑—Èß Õß™π‘¥

¥—ß°≈à“« „π°“√∑”Õ“√å‡Õæ’¥’ æ∫«à“„Àâº≈¥’‡™àπ‡¥’¬«

°—π°—∫«‘∏’°“√Õ◊ËπÊ ∑’Ë„™â„π°“√ °—¥¥’‡ÕÁπ‡Õ¢Õß¬Ÿ§“

≈‘ªµ— ™π‘¥Õ◊ËπÊ

2.  “¡“√∂ª√–¬ÿ°µå„™â‡§√◊ËÕßÀ¡“¬Õ“√å‡Õæ’¥’

„π°“√∫àß∫Õ°§«“¡‡ªìπ≈Ÿ°º ¡¢â“¡™π‘¥æ—π∏ÿå√–À«à“ß

¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́  ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“

‚¥¬¡’‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡®”π«π 15 ™π‘¥®“°∑—ÈßÀ¡¥

50 ™π‘¥ ́ ÷Ëß‰¥â·°à ‰æ√‡¡Õ√å OPAA 4 ‰æ√‡¡Õ√å OPAA

6 ‰æ√‡¡Õ√å OPAA 11 ‰æ√‡¡Õ√å OPAA 12 ‰æ√‡¡Õ√å

OPAA 14 ‰æ√‡¡Õ√å OPAA 16 ‰æ√‡¡Õ√å OPAA 17

‰æ√‡¡Õ√å OPAA 19 ‰æ√‡¡Õ√å OPAB 3 ‰æ√‡¡Õ√å

OPAB 9 ‰æ√‡¡Õ√å PEU 3 ‰æ√‡¡Õ√å PEU 6 ‰æ√

‡¡Õ√å PEU 8 ‰æ√‡¡Õ√å PEU 9 ·≈–‰æ√‡¡Õ√å PEU 10

·∂∫¥’‡ÕÁπ‡Õ∑’Ëª√“°Ø‡°◊Õ∫∑—ÈßÀ¡¥¡’≈—°…≥–‡ªìπ

‡Œ‡∑Õ‚√‰´°—  ¬°‡«âπ·∂∫¥’‡ÕÁπ‡Õ ¢π“¥ 1.52 °‘‚≈

‡∫ ®“°‰æ√‡¡Õ√å OPAA 17 ‡ªìπ‚Œ‚¡‰´°—  ´÷Ëß

 “¡“√∂„™âæ‘ Ÿ®πå«à“‡ªìπ≈Ÿ°º ¡∑’Ë‡°‘¥®“° “¬µâπ T5

3. ≈Ÿ°º ¡∑’Ëº≈‘µ‰¥â‡ªìπ≈Ÿ°º ¡√–À«à“ß

¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́  ·≈–¬Ÿ§“≈‘ªµ— ¬Ÿ‚√øî≈≈“

Õ¬à“ß·∑â®√‘ß∑—Èßπ’È¡’À≈—°∞“π∑’Ë “¡“√∂¬◊π¬—π‰¥â®“°

≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–¢âÕ¡Ÿ≈¥’‡ÕÁπ‡Õ

§”π‘¬¡

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·≈–æ—≤π“

·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∑’Ë π—∫ πÿπ∑ÿπ«‘®—¬

æ√âÕ¡∑—Èß‡§√◊ËÕß¡◊Õ∫“ß à«π∑’Ë®”‡ªìπ ∫√‘…—∑  ¬“¡

øÕ‡√ ∑√’ ®”°—¥ ∑’Ë°√ÿ≥“ π—∫ πÿπ‡ß‘π ¡∑∫∫“ß

 à«π‡æ◊ËÕ™à«¬„Àâß“π«‘®—¬¡’§«“¡§≈àÕßµ—«„π°“√¥”‡π‘π

ß“π«‘®—¬¬‘Ëß¢÷Èπ

‡Õ° “√·≈– ‘ËßÕâ“ßÕ‘ß

™—¬√—µπå Õ√à“¡»√’. 2542. °“√«‘‡§√“–Àå°“√‡®√‘≠‡µ‘∫‚µ

¢Õß “¬µâπ¬Ÿ§“≈‘ªµ— §“¡“≈¥Ÿ‡≈π ‘́  Õ“¬ÿ

5 ªï. «‘∑¬“π‘æπ∏åª√‘≠≠“‚∑ ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å, °√ÿß‡∑æœ.

 ¡§‘¥  ‘√‘æ—≤π¥‘≈°·≈– ÿ∏’√å ¥«ß„®. 2545. √“¬ß“π

©∫—∫ ¡∫Ÿ√≥å¢Õß‚§√ß°“√°“√ª√—∫ª√ÿßº≈º≈‘µ

‡π◊ÈÕ‰¡â¬Ÿ§“≈‘ªµ—  ‚¥¬°“√ √â“ß≈Ÿ°º ¡. ¿“§

«‘™“™’««‘∑¬“ªÉ“‰¡â, §≥–«π»“ µ√å, ¡À“«‘∑¬“

≈—¬‡°…µ√»“ µ√å.

 ÿ∏’√å ¥«ß„®·≈– ¡§‘¥  ‘√‘æ—≤π¥‘≈°. 2547. √“¬ß“π-
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