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∫∑§—¥¬àÕ

°“√»÷°…“‡™◊ÈÕ√“ Fusarium oxysporum f.sp. lycopersici (Fol) ®”π«π 15 ‰Õ‚´‡≈µ ∑’Ë·¬°‰¥â„πª√–‡∑»‰∑¬

·≈–‡™◊ÈÕ√“ Fol ¡“µ√∞“π ®”π«π 4 ‰Õ‚´‡≈µ ®“°ª√–‡∑»‡π‡∏Õ√å·≈π¥å ·≈– À√—∞Õ‡¡√‘°“ π”‡™◊ÈÕ√“ Fol

∑—ÈßÀ¡¥¡“∑¥ Õ∫§«“¡ “¡“√∂„π°“√‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“ æ∫«à“¡’ 14 ‰Õ‚´‡≈µ ∑’Ë∑”„Àâ‡°‘¥‚√§

„π¡–‡¢◊Õ‡∑»æ—π∏ÿå∑’Ë„™â∑¥ Õ∫  à«πÕ’° 5 ‰Õ‚´‡≈µ ‰¡à∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑» “¬æ—π∏ÿå∑’Ë„™â∑¥ Õ∫ ·≈–

‰¥âπ”‡™◊ÈÕ√“ Fol ∑—ÈßÀ¡¥®”π«π 19 ‰Õ‚´‡≈µ ¡“»÷°…“√Ÿª·∫∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ (DNA fingerprint) ¥â«¬‡∑§π‘§

random amplified polymorphic DNA (RAPD) ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ√“ Fusarium ™π‘¥Õ◊Ëπ ‰¥â·°à F. oxysporum f.sp.

melonis, F. oxysporum f.sp. cucumerinum, F. moniliforme, F. poae, F. solani ·≈– Fusarium sp. ‚¥¬°“√‡æ‘Ë¡

ª√‘¡“≥ DNA ¥â«¬‰æ√‡¡Õ√å Operon Kit C ®”π«π 20 ™ÿ¥  æ∫«à“°“√‡æ‘Ë¡ª√‘¡“≥ DNA ¥â«¬‰æ√‡¡Õ√å OPC-04

æ∫·∂∫ DNA ¢π“¥ª√–¡“≥ 520 bp ÷́Ëß‡ªìπ¢π“¥∑’Ë¡’‡©æ“–°—∫‡™◊ÈÕ√“ Fol „π‰Õ‚´‡≈µ∑’Ë‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»

‡∑à“π—Èπ ·≈–‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π DNA ¥â«¬‰æ√‡¡Õ√å OPC-08 ®–æ∫™‘Èπ à«π DNA ∑’Ë¡’¢π“¥ª√–¡“≥ 180 bp

„π‰Õ‚´‡≈µ∑’Ë‡°‘¥‚√§‡∑à“π—Èπ·≈–‰æ√‡¡Õ√å∑—Èß Õßπ’È “¡“√∂®”·π°‡™◊ÈÕ√“∑’Ë‡ªìπ “‡Àµÿ‚√§‡À’Ë¬«‡À≈◊Õß„π¡–‡¢◊Õ‡∑»

ÕÕ°®“°‡™◊ÈÕ√“ Fusarium ™π‘¥Õ◊Ëπ º≈°“√»÷°…“§√—Èßπ’È™’È„Àâ‡ÀÁπ∂÷ß°“√µ√«® Õ∫‡™◊ÈÕ√“ Fol ¥â«¬‡∑§π‘§ PCR

1 π—°»÷°…“ª√‘≠≠“‡Õ° ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2 √Õß»“ µ√“®“√¬å ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ, CAB-PERDO,  ”π—°æ—≤π“∫—≥±‘µ
»÷°…“·≈–«‘®—¬¥â“π«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’  °Õ.

3 √Õß»“ µ√“®“√¬å ¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*Corresponding author, e-mail: ao_crop@hotmail.com
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Abstract

Fifteen isolates of Fusarium oxysporum f. sp. lycopersici (Fol) were collected in Thailand and 4

standard isolates from The Netherlands and The United States of America, were tested for pathogenicity using

tomato seedling (Sida variety). Fourteen isolates of  Fol caused Fusarium wilt symptoms on tomato plants

but five isolates did not infect the host plant. The DNA of 19 isolates of Fol were subjected to random

amplified polymorphic DNA polymerase chain reaction (RAPD-PCR) to compare their DNA patterns to

Fusarium (F.oxysporum f.sp. melonis, F.oxysporum f.sp. cucumerinum, F.moniliforme, F.poae, F.solani and

Fusarium spp. Twenty primers (Operon Kit C 20 primers) were used based on the RAPD-PCR technique. The

primer OPC-04 produced DNA fractions of about 520 base pairs (bp). This fraction was found only on isolates

that caused fusarium wilt disease. When using primer OPC-08, a PCR product appeared with a size of 180 bp,

which was seen only in the isolates causing fusarium wilt disease. However, there were no DNA fractions of

520 and 180 bp in other Fusarium spp. tested. This result provides characterization of Fusarium wilt pathogens

by the PCR technique.

§” ”§—≠: ‚√§‡À’Ë¬«‡À≈◊Õß,  Fusarium oxysporum f.sp. lycopersici,   RAPD

Keywords: Fusarium wilt,  Fusarium oxysporum f.sp. lycopersici,  RAPD

∫∑π”

¡–‡¢◊Õ‡∑» (Lycopersicon esculentum Mill.)

‡ªìπæ◊™∑’Ëπ‘¬¡ª≈Ÿ°·≈–∫√‘‚¿§°—πÕ¬à“ß·æ√àÀ≈“¬∑—Ë«‚≈°

‡π◊ËÕß®“°¡–‡¢◊Õ‡∑»¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß ‡ªìπ·À≈àß

«‘µ“¡‘π ·≈–·√à∏“µÿ∑’Ë®”‡ªìπ ”À√—∫¡πÿ…¬å πÕ°®“°π’È

¡–‡¢◊Õ‡∑»¬—ß‡ªìπæ◊™‡»√…∞°‘®∑’Ë ”§—≠¢Õßª√–‡∑»

‰∑¬¥â«¬ ‡π◊ËÕß®“°¡’‡°…µ√°√ºŸâº≈‘µ‡¡≈Á¥æ—π∏ÿå¡’¡“°∂÷ß

ª√–¡“≥ 37,500 §√Õ∫§√—« √«¡∑—Èß¡’∫√‘…—∑‡¡≈Á¥

æ—π∏ÿå∑’Ë¥”‡π‘π°‘®°“√ª√–¡“≥ 70 ∫√‘…—∑ ´÷Ëßª√‘¡“≥

°“√„™â‡¡≈Á¥æ—π∏ÿå¿“¬„πª√–‡∑»§“¥«à“®–¡’¡Ÿ≈§à“¡“°°«à“

20,000 ≈â“π∫“∑/ªï ·≈–„πªï 2548 ¡’°“√ àßÕÕ°

‡¡≈Á¥æ—π∏ÿå‡ªìπ¡Ÿ≈§à“ 1,153.4 ≈â“π∫“∑ («—™√‘π, 2548)

ª√–‡∑»‰∑¬‚¥¬‡©æ“–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¡’ ¿“æ¿Ÿ¡‘Õ“°“»∑’Ë‡À¡“– ¡·°à°“√º≈‘µ‡¡≈Á¥æ—π∏ÿå

¡–‡¢◊Õ‡∑»‡ªìπÕ¬à“ß¡“° ¡’æ◊Èπ∑’Ëª≈Ÿ°¡–‡¢◊Õ‡∑»¡“°

„π‡¢µ®—ßÀ«—¥ÀπÕß§“¬  °≈π§√ π§√æπ¡ °“Ã ‘π∏ÿå

·≈–¢Õπ·°àπ ‚¥¬‡ªìπ·À≈àßº≈‘µ¡–‡¢◊Õ‡∑»º≈ ¥

 ”À√—∫∫√‘‚¿§  àß‚√ßß“πÕÿµ “À°√√¡ ·≈–‡ªìπ·À≈àß

º≈‘µ‡¡≈Á¥æ—π∏ÿå∑’Ë„À≠à∑’Ë ÿ¥„πª√–‡∑»‰∑¬ (‡°’¬√µ‘‡°…µ√,

2541) „π°√–∫«π°“√º≈‘µ‡¡≈Á¥æ—π∏ÿå‡æ◊ËÕ°“√ àßÕÕ°π—Èπ

®–µâÕß¡’„∫√—∫√Õßª≈Õ¥‚√§æ◊™ (phytosanitary

certificate) ∑’Ë√–∫ÿ°“√ª≈Õ¥‚√§∫“ß™π‘¥∑—Èß„π ¿“æ

·ª≈ßª≈Ÿ°·≈–‚√§∑’Ëµ‘¥‰ª°—∫‡¡≈Á¥æ—π∏ÿå ´÷Ëß‚√§‡À’Ë¬«

‡À≈◊Õß (Fusarium wilt) ¢Õß¡–‡¢◊Õ‡∑»∑’Ë‡°‘¥®“°‡™◊ÈÕ√“

Fusarium oxysporum f.sp. lycopersici (Fol) π—Èπ‡ªìπ

‚√§µâÕßÀâ“¡‚√§Àπ÷Ëß∑’Ë¡’§«“¡ ”§—≠‚¥¬‡©æ“–‡™◊ÈÕ√“

Fol race 3 ¡’§«“¡ ”§—≠µàÕ°“√ª≈Ÿ°·≈–°“√º≈‘µ

‡¡≈Á¥æ—π∏ÿå ¡–‡¢◊Õ‡∑»‡æ◊ËÕ°“√ àßÕÕ°‡ªìπÕ¬à“ß¡“°

‡æ√“– “¡“√∂‡¢â“∑”≈“¬¡–‡¢◊Õ‡∑»‰¥â√ÿπ·√ß·≈–

Õ“®∂à“¬∑Õ¥∑“ß‡¡≈Á¥æ—π∏ÿå‰¥â ∑”„Àâª√–‡∑»ºŸâπ”‡¢â“

‡¡≈Á¥æ—π∏ÿå¡–‡¢◊Õ‡∑»À≈“¬ª√–‡∑» √–∫ÿ°“√ª≈Õ¥‡™◊ÈÕ√“

Fol race 3 ®“°ª√–‡∑»ºŸâº≈‘µ‡¡≈Á¥æ—π∏ÿåµâπ∑“ß

‡™◊ÈÕ√“ Fol ‡ªìπ “‡Àµÿ¢Õß‚√§‡À’Ë¬«‡À≈◊Õß

¢Õß¡–‡¢◊Õ‡∑» ´÷Ëß‡ªìπ‚√§∑’Ë∑”§«“¡‡ ’¬À“¬Õ¬à“ß¡“°

µàÕ¡–‡¢◊Õ‡∑»∑—Ë«‚≈° ‡™◊ÈÕ√“™π‘¥π’È¡’·À≈àßÕ“»—¬∑—Ë«‰ª

„π¥‘π  “¡“√∂‡¢â“∑”≈“¬µâπ¡–‡¢◊Õ‡∑»‰¥âµ—Èß·µà√–¬–

µâπ°≈â“®π∂÷ß√–¬–„Àâº≈º≈‘µ ‡π◊ËÕß®“°‡™◊ÈÕ√“ Fol

‡ªìπ‡™◊ÈÕ√“∑’ËÕ“»—¬Õ¬Ÿà„π¥‘π Õ’°∑—Èß¬—ß “¡“√∂ √â“ß

 ªÕ√å·∫∫‰¡àÕ“»—¬‡æ»‡æ◊ËÕ„™â„π°“√·æ√à°√–®“¬‰¥â
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∂÷ß 3 ·∫∫ ‰¥â·°à microconidia, macroconidia ·≈–

chlamydospores (Agrios, 2005) ®÷ß∑”„Àâ‡°‘¥°“√·æ√à

√–∫“¥‰¥â¥’·≈–¬“°„π°“√ªÑÕß°—π°”®—¥ Õÿ≥À¿Ÿ¡‘

„π¥‘π∑’Ë ‡À¡“– ¡„π°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ§◊Õ

Õÿ≥À¿Ÿ¡‘√–À«à“ß 20-34 Õß»“‡´≈‡´’¬  ´÷Ëßª√–‡∑»

‰∑¬µ—ÈßÕ¬Ÿà„π‡¢µ√âÕπ™◊Èπ  ®÷ß¡—°æ∫°“√√–∫“¥¢Õß‡™◊ÈÕ√“

Fol Õ¬Ÿà‡ ¡Õ „πµà“ßª√–‡∑»¡’√“¬ß“π«à“æ∫‡™◊ÈÕ√“

Fol ®”π«π 3 race ¥â«¬°—π§◊Õ race 1, race 2 ·≈–

race 3 ‡™◊ÈÕ√“ Fol race 1 æ∫§√—Èß·√°‡¡◊ËÕ ªï §.». 1886

„π√—∞ Arkansas ª√–‡∑» À√—∞Õ‡¡√‘°“ (Booth, 1971;

Marlatt et al., 1996)  ”À√—∫ Fol race 2 æ∫§√—Èß

·√°‡¡◊ËÕªï §.». 1945 „π√—∞ Ohio ª√–‡∑» À√—∞Õ‡¡√‘°“

(Alexander and Tucker, 1945)  à«π Fol race 3

æ∫§√—Èß·√°‡¡◊ËÕªï §.». 1978 „πª√–‡∑»ÕÕ ‡µ√‡≈’¬

(Grattidge and OûBrien, 1982) ¿“¬À≈—ßæ∫«à“

¡’√“¬ß“π°“√·æ√à√–∫“¥¢Õß‡™◊ÈÕ√“ Fol race 3 Õ¬à“ß

°«â“ß¢«“ß‡™àπ ∑’Ë Florida (Volin and Jones.,1982),

California (Davis et al., 1988; Cai et al., 2003),

Georgia (Chellemi et al., 1992), Arkansas, North

Carolina (Marlatt et al., 1996), ª√–‡∑»‡¡Á°´‘‚°

(Valenzuela-Ureta et al., 1996), Tennessee (Bost,

2001) µàÕ¡“‰¥â√“¬ß“π«à“æ∫‡™◊ÈÕ√“ Fol race 3

„πª√–‡∑»∫√“´‘≈ (Reis et al., 2005) ́ ÷Ëß°“√‡°‘¥ race

µà“ßÊ ¢Õß‡™◊ÈÕ√“ Fol Õ“®‡ªìπº≈¡“®“°§«“¡º—π·ª√

∑“ßæ—π∏ÿ°√√¡ (genetic variation) ∑”„Àâ‡°‘¥ “¬

æ—π∏ÿå„À¡àÊ  àßº≈„Àâ°“√»÷°…“‡°’Ë¬«°—∫‡™◊ÈÕ√“ Fol

¡’§«“¡ ”§—≠¡“°„πªí®®ÿ∫—π

°“√µ√«®«‘π‘®©—¬‡™◊ÈÕ “‡Àµÿ‡™◊ÈÕ√“ Fol

∑’Ëºà“π¡“„™â«‘∏’µ√«® Õ∫≈—°…≥–∑“ß —≥∞“π«‘∑¬“

¢Õß‚§π‘‡¥’¬ (conidia) §≈“¡‘‚¥ ªÕ√å (chlamydospore)

·≈–§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥‚√§„π   ¡–‡¢◊Õ‡∑»

(pathogenicity) ‡ªìπµâπ ªí®®ÿ∫—π‡∑§π‘§¥â“π

‡∑§‚π‚≈¬’™’«¿“æ‡™àπ °“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π DNA

„πÀ≈Õ¥∑¥≈Õß (polymerase chain reaction, PCR)

¡’§«“¡°â“«Àπâ“¡“°¢÷Èπ ·≈–‰¥âπ”¡“„™â„π°“√µ√«®

 Õ∫‡™◊È Õ√“ Fusarium spp. À≈“¬™π‘¥ ‡™àπ

F. oxysporum f.sp. melonis, F. oxysporum f.sp.

cucumerinum, F. moniliforme, F. poae, F. solani

√«¡∂÷ß‡™◊ÈÕ√“ Fol πÕ°®“°π’È ¡π— «’ ·≈–§≥– (2548)

Bunyatratchata et al. (2005) ‰¥â»÷°…“°“√„™â‡∑§π‘§

PCR µ√«® Õ∫ race ¢Õß‡™◊ÈÕ√“ Fol ·µà¬—ß‰¡à‰¥â

æ—≤π“∂÷ß°“√µ√«® Õ∫‡™◊ÈÕ√“ Fol „π∑ÿ° race

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕÀ“‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡

„π°“√∫àß™’È‡™◊ÈÕ√“ Fol ∑’Ë¡’§«“¡ “¡“√∂„π°“√∑”„Àâ

‡°‘¥‚√§‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑» ÕÕ°®“°‡™◊ÈÕ√“

Fol ∑’Ë‰¡à “¡“√∂∑”„Àâ‡°‘¥‚√§ ·≈–®”·π°§«“¡

·µ°µà“ß¢Õß‡™◊ÈÕ√“ Fol ®“°‡™◊ÈÕ Fusarium ™π‘¥Õ◊ËπÊ

‡æ◊ËÕ„™â‡ªìπ‰æ√‡¡Õ√å„π°“√µ√«® Õ∫¬◊π¬—π‡™◊ÈÕ√“

Fol °àÕπ∑’Ë®–„™â‰æ√‡¡Õ√å„π°“√®”·π° race µàÕ‰ª

«‘∏’°“√«‘®—¬

‡™◊ÈÕ√“ Fusarium oxysporum f.sp. lycopersici

(Fol) ®”π«π 19 ‰Õ‚´‡≈µ ·≈–‡™◊ÈÕ Fusarium spp.

Õ◊Ëπ∑’Ëπ”¡“»÷°…“®”π«π 9 ‰Õ‚´‡≈µ ‰¥â¡“®“°

·À≈àßµà“ßÊ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 1. ·À≈àß∑’Ë¡“¢Õß‡™◊ÈÕ√“ Fol ·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ◊Ëπ∑’Ëπ”¡“»÷°…“ ®”π«π 19 ·≈– 9 ‰Õ‚´‡≈µ µ“¡≈”¥—∫

°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√∑”„Àâ

æ◊™‡°‘¥‚√§¢Õß‡™◊ÈÕ√“ Fol

π”‡™◊ÈÕ√“ Fol ®”π«π 19 ‰Õ‚´‡≈µ ‰¥â·°à

Fol 1, Fol 2, Fol 3N, Fol 3A, KK1, KK2, KK3,

KK4, KK5, KK6, CM1, CM2, CM3, KS, PP1 NK1,

NK2, SN1 ·≈– SN2 ‰ª‡æ“–‡≈’È¬ß∫πÕ“À“√ potato

dextrose agar (PDA) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (30 ± 4 oC)

‡ªìπ‡«≈“ 7 «—π ‡µ√’¬¡ “√·¢«π≈Õ¬ ªÕ√å (spore

suspension) „Àâ¡’ª√‘¡“≥ ªÕ√å‡∑à“°—∫ 106  ªÕ√å/

¡‘≈≈‘≈‘µ√ π”‰ªª≈Ÿ°‡™◊ÈÕ°—∫µâπ°≈â“¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“

Õ“¬ÿ 20 «—π ‚¥¬«‘∏’°“√µ—¥√“°µâπ°≈â“¡–‡¢◊Õ‡∑»

ÕÕ°ª√–¡“≥ 1 ‡´πµ‘‡¡µ√ ®“°ª≈“¬√“° ·≈â«®ÿà¡≈ß

„π “√·¢«π≈Õ¬ ªÕ√å (root dip) ‡ªìπ‡«≈“ 20 π“∑’

‚¥¬ª√–¬ÿ°µåµ“¡«‘∏’°“√¢Õß Marlatt et al.(1996)

·≈– Bunyatratchata, et al. (2005) ®“°π—Èππ”µâπ°≈â“

¡–‡¢◊Õ‡∑»‰ªª≈Ÿ°„π¥‘πª≈Ÿ°º ¡«— ¥ÿª≈Ÿ° (æ’∑¡Õ )

∑’Ëºà“π°“√π÷Ëß¶à“‡™◊ÈÕ·≈â« Õ—µ√“ à«π¥‘πª≈Ÿ°µàÕ

æ’∑¡Õ ‡∑à“°—∫ 5:2 „π°√–∂“ß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

5 π‘È« ®”π«π 1 µâπ/°√–∂“ß ‰Õ‚´‡≈µ≈– 12 °√–∂“ß

µ√«® Õ∫Õ“°“√¢Õßµâπ°≈â“¡–‡¢◊Õ‡∑»∑ÿ°«—π ‡ªìπ‡«≈“

20 «—πÀ≈—ß®“°ª≈Ÿ°‡™◊ÈÕ

°“√ °—¥ Genomic DNA ¢Õß‡™◊ÈÕ√“

°“√ °—¥ DNA ¢Õß‡™◊ÈÕ√“∑—ÈßÀ¡¥ 28 ‰Õ‚´‡≈µ

∑’Ëπ”¡“»÷°…“ ‰¥â¥—¥·ª≈ß¡“®“°«‘∏’°“√¢Õß Doyle and

Doyle (1987) ‚¥¬‡≈’È¬ß‡™◊ÈÕ√“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ potato

dextrose broth (PDB) ‡¢¬à“∑’Ë§«“¡‡√Á«√Õ∫ 125 √Õ∫

µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 7 «—π °√Õß‡Õ“
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 à«π∑’Ë‡ªìπ‡ âπ„¬≈â“ß‡ âπ„¬¥â«¬πÈ”°≈—Ëππ÷Ëß¶à“‡™◊ÈÕ·≈â«

π”‡ âπ„¬ª√–¡“≥ 0.5-1.0 °√—¡ ¡“∫¥„π‰π‚µ√‡®π

‡À≈«„Àâ≈–‡Õ’¬¥ ·≈â«‡µ‘¡ “√≈–≈“¬ extraction buffer

[2% CTAB (hexadecylammonium bromide), 100 mM

Tris-base, 20 mM EDTA, 1.42 mM NaCl, 1%

PVP-40, pH 8.0] ª√‘¡“µ√ 700 ‰¡‚§√≈‘µ√ ·≈–

2-mercaptonethanol ®”π«π 3 ‰¡‚§√≈‘µ√ ¥Ÿ¥„ à„π

À≈Õ¥ microcentrifuge ¢π“¥ 1.5 ¡‘≈≈‘≈‘µ√ ∫à¡∑’Ë

Õÿ≥À¿Ÿ¡‘ 60 C ‡ªìπ‡«≈“ 60 π“∑’ ‚¥¬æ≈‘°À≈Õ¥

°≈—∫‰ª¡“‡ªìπ§√—Èß§√“« ‡µ‘¡ “√≈–≈“¬ chloroform :

isoamyl alcohol, (24:1, v/v) ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√

æ≈‘°À≈Õ¥°≈—∫‰ª¡“‡∫“Ê ®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß

∑’Ë§«“¡‡√Á« 13,000 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 10 C

‡ªìπ‡«≈“ 10 π“∑’ ¥Ÿ¥ “√≈–≈“¬ à«π∫π (supernatant)

‰ª„ à„πÀ≈Õ¥ microcentrifuge À≈Õ¥„À¡à ‡µ‘¡

‰Õ‚´‚æ√æ“πÕ≈ (isopropanol) ∑’Ë‡¬Áπ®—¥ ª√‘¡“µ√ 0.7

‡∑à“ æ≈‘°À≈Õ¥°≈—∫‰ª¡“‡∫“Ê ‡æ◊ËÕ„Àâ DNA µ°µ–°Õπ

∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 C ‡ªìπ‡«≈“ 20 π“∑’ π”‰ªªíòπ

‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 13,000 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘

10 C ‡ªìπ‡«≈“ 10 π“∑’ ‡æ◊ËÕ„Àâ DNA µ°µ–°Õπ

 Ÿà°âπÀ≈Õ¥ ‡∑ à«π„ ∑’Ë‡ªìπ “√≈–≈“¬∑‘Èß ≈â“ßµ–°Õπ

DNA ¥â«¬ à«πº ¡√–À«à“ß‡Õ∏“πÕ≈ §«“¡‡¢â¡¢âπ

76 ‡ªÕ√å‡´Áπµå ·≈–·Õ¡‚¡‡π’¬¡Õ– ‘́‡µµ §«“¡‡¢â¡¢âπ

10 ¡‘≈≈‘‚¡≈“√å (mM) [76% ethanol :10 mM

ammonium acetate, 1:1] ª√‘¡“µ√ 500 ‰¡‚§√≈‘µ√

æ≈‘°À≈Õ¥°≈—∫‰ª¡“‡∫“Ê ‡∑ à«π„ ∑’Ë‡ªìπ “√≈–≈“¬

∑‘Èß„Àâ‡À≈◊Õ·µà‡©æ“–µ–°Õπ DNA ∑’Ë°âπÀ≈Õ¥ ∑‘Èß‰«â

„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßª√–¡“≥ 30-60 π“∑’ ≈–≈“¬µ–°Õπ

DNA ¥â«¬ “√≈–≈“¬ TE buffer [10 mM Tris-base

pH 8.0, 1 mM EDTA] ª√‘¡“µ√ 40 ‰¡‚§√≈‘µ√·≈–

°”®—¥ RNA ¥â«¬‡Õπ‰´¡å RNase A §«“¡‡¢â¡¢âπ

10 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ (mg/ml) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

‡ªìπ‡«≈“ 30 π“∑’ ‡°Á∫ “√≈–≈“¬¥’‡ÕÁπ‡Õ‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-20 C ®π°«à“®–π”‰ª„™â

°“√»÷°…“√Ÿª·∫∫≈“¬æ‘¡æå¥’ ‡ÕÁπ‡Õ

(DNA fingerprint) ¥â«¬‡∑§π‘§ Random

amplified polymorphic DNA (RAPD)

‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π DNA ¢Õß‡™◊ÈÕ√“∑—ÈßÀ¡¥

28 ‰Õ‚´‡≈µ ∑’Ëπ”¡“»÷°…“¥â«¬‡∑§π‘§ RAPD

µ“¡«‘∏’°“√¢Õß ¡π— «’ ·≈–§≥– (2548) ‚¥¬„™â

‰æ√‡¡Õ√å OPC ®”π«π 20 ™ÿ¥ (OPC 01- OPC 20)

„πªØ‘°‘√‘¬“ PCR reaction 25 ª√–°Õ∫‰ª¥â«¬ Taq

polymerase (Promega) (5 unit/µl) ®”π«π 1‰¡‚§√≈‘µ√,

10 X Taq buffer 2.5 ‰¡‚§√≈‘µ√, dNTPs (0.25 mM)

®”π«π 2 ‰¡‚§√≈‘µ√, ‰æ√‡¡Õ√å (100 ρMol/µl)

®”π«π 2 ‰¡‚§√≈‘µ√, MgCl
2
 (25 mM) ®”π«π 2

‰¡‚§√≈‘µ√ ·≈– genomic DNA (100 ng/µl) ®”π«π

5 ‰¡‚§√≈‘µ√ ª√—∫ª√‘¡“µ√„Àâ‰¥â 25 ‰¡‚§√≈‘µ√

¥â«¬πÈ”°≈—Ëππ÷Ëß¶à“‡™◊ÈÕ π”‰ª‡¢â“‡§√◊ËÕß Thermal cycle

(Biometra® √ÿàπ Tpersonal) ‚¥¬„™â™à«ßÕÿ≥À¿Ÿ¡‘ ¥—ßπ’È

¢—Èπ∑’Ë 1 pre-denatured Õÿ≥À¿Ÿ¡‘ 94 C ‡ªìπ‡«≈“ 1

π“∑’ ®”π«π 1 √Õ∫, ¢—Èπ∑’Ë 2 denatured Õÿ≥À¿Ÿ¡‘ 94
C ‡ªìπ‡«≈“ 1 π“∑’, annealing Õÿ≥À¿Ÿ¡‘ 36 C

‡ªìπ‡«≈“ 1 π“∑’, extension Õÿ≥À¿Ÿ¡‘ 72 C ‡ªìπ‡«≈“

1 π“∑’ ®”π«π 40 √Õ∫ ·≈– ¢—Èπ∑’Ë 3 extension Õÿ≥À¿Ÿ¡‘

72 C ‡ªìπ‡«≈“ 2 π“∑’ ®”π«π 1 √Õ∫

µ√«®«‘‡§√“–Àåº≈°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π

DNA ‚¥¬°“√π” PCR product ª√‘¡“µ√ 5 ‰¡‚§√≈‘µ√

º ¡°—∫ loading dye 2 ‰¡‚§√≈‘µ√ π”¡“·¬°¢π“¥∫π

2% agarose gel electrophoresis ¿“¬„µâ ¿“æ 0.5 X

TBE [1X TBE: 89 mM Tris-base, 89 boric acid

·≈– 2 mM EDTA] ∑’Ë°√–· ‰øøÑ“ 100 ‚«≈µå ‡ªìπ

‡«≈“ 50 π“∑’ ·≈â«®÷ßπ” gel ‰ª¬âÕ¡¥â«¬ ethidium

bromide (EtBr) π“π 10 π“∑’ π”‰ª≈â“ß EtBr

‚¥¬°“√·™à„ππÈ” –Õ“¥ 2 §√—Èß §√—Èß≈– 5 π“∑’

À≈—ß®“°π—Èππ” gel ‰ªµ√«® Õ∫ DNA ¥â«¬‡§√◊ËÕß

Gel documentation (GENE GENIUS bio imaging

system)

π” DNA fingerprint ∑’Ë‰¥â¡“ √â“ß dendrogram

«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡‚¥¬«‘∏’ unweighted

pair group method of using arithmatic mean

(UPGMA) ¥â«¬‚ª√·°√¡ NTSYSpc version 2.0
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(Fusarium oxysporum f.sp. lycopersici)
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º≈°“√«‘®—¬

§«“¡ “¡“√∂„π°“√∑”„Àâæ◊™‡°‘¥‚√§

¢Õß‡™◊ÈÕ√“ Fol

‡™◊ÈÕ√“ Fol 19 ‰Õ‚´‡≈µ ∑’Ëπ”¡“∑¥ Õ∫

14 ‰Õ‚´‡≈µ §◊Õ ‰Õ‚´‡≈µ  Fol 1, Fol 2, Fol 3N, Fol

3A, KK1, KK2, KK3, KK4, KK6, CM2, NK1, NK2,

SN1 ·≈– SN2 ∑’Ë∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“

·≈–∑’Ë‡À≈◊ÕÕ’° 5 ‰Õ‚´‡≈µ §◊Õ KK5, CM1, CM3, KS

·≈– PP1 ‰¡à∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“

(√Ÿª∑’Ë 1) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°√√¡«‘∏’§«∫§ÿ¡

(µâπ¡–‡¢◊Õ‡∑»∑’Ë‰¡àª≈Ÿ°‡™◊ÈÕ√“ Fol)

√Ÿª∑’Ë 1. Õ“°“√‡À’Ë¬«‡À≈◊Õß¢Õßµâπ¡–‡¢◊Õ‡∑»‡¡◊ËÕ‰¥â√—∫°“√ª≈Ÿ°‡™◊ÈÕ√“ Fusarium oxysporum f.sp. lycopersici

‰Õ‚´‡≈µ Fol 1, Fol 2, Fol 3N, KK1, KK2, KK6, CM1, CM2 ·≈– CM3 µ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫

°√√¡«‘∏’§«∫§ÿ¡ (‰¡àª≈Ÿ°‡™◊ÈÕ√“ Fol)

887°“√„™â‡∑§π‘§ RAPD „π°“√∫àß™’È‡™◊ÈÕ√“ “‡Àµÿ‚√§‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑»

(Fusarium oxysporum f.sp. lycopersici)

KKU Res J 14 (9) :September 2009
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«“√ “√«‘®—¬ ¡¢. 14 (9) : °—π¬“¬π 2552

°“√»÷°…“√Ÿª·∫∫≈“¬æ‘¡æå¥’ ‡ÕÁπ‡Õ

(DNA fingerprint) ¢Õß‡™◊ÈÕ√“ Fol ¥â«¬‡∑§π‘§

Random amplified polymorphic DNA

(RAPD)

‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π DNA ¥â«¬‰æ√‡¡Õ√å

OPC-04 æ∫·∂∫ DNA ¢π“¥ª√–¡“≥ 520 bp

(√Ÿª∑’Ë 2°) ÷́Ëß‡ªìπ¢π“¥∑’Ë¡’‡©æ“–„π‰Õ‚´‡≈µ∑’Ë‡°‘¥‚√§

°—∫¡–‡¢◊Õ‡∑»‡∑à“π—Èπ ·≈–‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π DNA

¥â«¬‰æ√‡¡Õ√å OPC-08 ®–æ∫™‘Èπ à«π DNA

∑’Ë¡’¢π“¥ª√–¡“≥ 180 bp (√Ÿª∑’Ë 2¢) „π‰Õ‚´‡≈µ

∑’Ë‡°‘¥‚√§ ·≈–‰Õ‚´‡≈µ CM3 ´÷Ëß‡ªìπ‰Õ‚´‡≈µ

∑’Ë‰¡à∑”„Àâ‡°‘¥‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“

·µà‰Õ‚´‡≈µπ’È‡ªìπ‰Õ‚´‡≈µ∑’Ë‡§¬∑”„Àâ‡°‘¥‚√§¥—ß°≈à“«

¡“°àÕπ

√Ÿª∑’Ë 2. √Ÿª·∫∫≈“¬æ‘¡æå DNA ¢Õß‡™◊ÈÕ√“ Fusarium oxysporum f.sp. lycopersici (Fol)  ·≈–‡™◊ÈÕ Fusarium sp.

®“°°“√‡æ‘Ë¡ª√‘¡“≥ DNA ‚¥¬„™â‰æ√‡¡Õ√å OPC-04 (°) ·≈– OPC-08 (¢) ‚¥¬ lane M = DNA marker

(Permentas, OûGeneRulerTM 100 bp Plus DNA Ladder), lane 1-29 =  ‡™◊ÈÕ√“‰Õ‚´‡≈µ Fol 1, Fol 2, Fol

3N, Fol 3A, KK1, KK2, KK3, KK4, KK5, KK6, CM1,  CM2, CM3, KS, PP1, NK1, NK2, SN1, SN2,

F. oxysporum f.sp. melonis, F. oxysporum  f.sp. cucumerinum, F. moniliforme, F. poae, F. solani,

Fu1, Fu5, Fu6 ·≈– Fu13 µ“¡≈”¥—∫ ·≈– lane C = Contorl (À≈Õ¥ PCR ∑’Ë‰¡à‰¥â„ à DNA ¢Õß‡™◊ÈÕ√“)
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(Fusarium oxysporum f.sp. lycopersici)

KKU Res J 14 (9) :September 2009

‡¡◊ËÕπ” DNA fingerprints ∑’Ë‰¥â®“°‰æ√‡¡Õ√å

OPC 01 - OPC 20 ¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å

∑“ßæ—π∏ÿ°√√¡ ‚¥¬«‘∏’ unweighted pair group method

of using arithmatic mean (UPGMA) ¥â«¬‚ª√·°√¡

NTSYSpc version 2.0 æ∫«à“∑’Ë§à“ similarity coefficient

0.91 (91 %) ·∫àß§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡¢Õß

‡™◊ÈÕ√“∑’Ëπ”¡“«‘‡§√“–ÀåÕÕ°‡ªìπ 15 °≈ÿà¡ (√Ÿª∑’Ë 3)

§◊Õ °≈ÿà¡∑’Ë 1 ‰¥â·°à ‰Õ‚´‡≈µ Fol 1, Fol 2, Fol 3N,

Fol 3A, KK1, KK2, KKK3, KK4, KK6, CM2, SN1,

SN2, NK1 ·≈– NK2 ́ ÷Ëß‡ªìπ°≈ÿà¡¢Õß‡™◊ÈÕ√“ Fol  “‡Àµÿ

‚√§‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑» °≈ÿà¡∑’Ë 2 ‰¥â·°à

‰Õ‚´‡≈µ CM3 °≈ÿà¡∑’Ë 3 ‰¥â·°à ‰Õ‚´‡≈µ KK5 °≈ÿà¡

∑’Ë 4 ‰¥â·°à ‰Õ‚´‡≈µ CM 1 °≈ÿà¡∑’Ë 5 ‰¥â·°à ‰Õ‚´‡≈µ

KS °≈ÿà¡∑’Ë 6 ‰¥â·°à ‰Õ‚´‡≈µ PP1 °≈ÿà¡∑’Ë 7 ‰¥â·°à

‰Õ‚´‡≈µ F. poae °≈ÿà¡∑’Ë 8 ‰¥â·°à ‰Õ‚´‡≈µ Fu1

°≈ÿà¡∑’Ë 9 ‰¥â·°à ‰Õ‚´‡≈µ Fu6 °≈ÿà¡∑’Ë 10 ‰¥â·°à

‰Õ‚´‡≈µ Fu13 °≈ÿà¡∑’Ë 11 ‰¥â·°à ‰Õ‚´‡≈µ

F. moniliforme °≈ÿà¡∑’Ë 12 ‰¥â·°à ‰Õ‚´‡≈µ Fu5

°≈ÿà¡∑’Ë 13 ‰¥â·°à ‰Õ‚´‡≈µ Foc °≈ÿà¡∑’Ë 14 ‰¥â·°à ‰Õ

‚´‡≈µ F. solani ·≈–°≈ÿà¡∑’Ë 15 ‰¥â·°à ‰Õ‚´‡≈µ Fom

´÷Ëß‡ªìπ°≈ÿà¡∑’Ë‰¡à∑”„Àâ‡°‘¥‚√§‡À’Ë¬«‡À≈◊Õß„π¡–‡¢◊Õ‡∑»

√Ÿª∑’Ë 3. Dendrogram · ¥ß§«“¡ —¡æ—π∏å¢Õß‡™◊ÈÕ√“ Fusarium oxysporum f.sp. lycopersici (Fol) ®”π«π 19 ‰Õ‚´‡≈µ

‰¥â·°à Fol 1, Fol 2, Fol 3N, Fol 3A, KK1, KK2, KK3, KK4, KK5,  KK6, CM1, CM2, CM3, KS, PP1

NK1, NK2, SN1 ·≈– SN2 ·≈–‡™◊ÈÕ Fusaruim spp. ®”π«π 9 ‰Õ‚´‡≈µ ‰¥â·°à F. oxysporum f.sp.

melonis, F. oxysporum f.sp.  cucumerinum, F. moniliforme, F. poae, F. solani, Fu1, Fu5, Fu6 ·≈–

Fu13 «‘‡§√“–Àå®“° DNA fingerprints ‚¥¬„™â‰æ√‡¡Õ√å OPC 01-OPC 20
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 √ÿª·≈–«‘®“√≥å

®“°°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√∑”„Àâ

æ◊™‡°‘¥‚√§ (pathogenic test) ¢Õß‡™◊ÈÕ√“ Fol ‚¥¬

°“√π” “√·¢«π≈Õ¬ ªÕ√å¢Õß‡™◊ÈÕ√“ Fol ª√‘¡“≥

 ªÕ√å‡∑à“°—∫ 106  ªÕ√å/¡‘≈≈‘≈‘µ√ ‰ªª≈Ÿ°‡™◊ÈÕ°—∫µâπ°≈â“

¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“Õ“¬ÿ 20 «—π ‚¥¬«‘∏’°“√µ—¥√“°µâπ°≈â“

¡–‡¢◊Õ‡∑»ÕÕ°ª√–¡“≥ 1 ‡´πµ‘‡¡µ√ ®“°ª≈“¬√“°

·≈â«®ÿà¡≈ß„π “√·¢«π≈Õ¬ ªÕ√å (root dip) ‡ªìπ‡«≈“

π“π 20 π“∑’ π”µâπ¡–‡¢◊Õ‡∑»‰ªª≈Ÿ°„π°√–∂“ß¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß 5 π‘È« ®”π«π 1 µâπµàÕ°√–∂“ß

‰Õ‚´‡≈µ≈– 12 °√–∂“ß æ∫«à“‡™◊ÈÕ√“ Fol ∑’Ëπ”¡“

∑¥ Õ∫¡’ 14 ‰Õ‚´‡≈µ §◊Õ ‰Õ‚´‡≈µ  Fol 1, Fol 2,

Fol 3N, Fol 3A, KK1, KK2, KK3, KK4, KK6,

CM2, SN1, SN2, NK1 ·≈– NK2 ∑”„Àâ‡°‘¥‚√§

°—∫¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“ ·≈–∑’Ë‡À≈◊ÕÕ’° 5 ‰Õ‚´‡≈µ

§◊Õ ‰Õ‚´‡≈µ KK5, CM1, CM3, KS ·≈– PP1

‰¡à∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»æ—π∏ÿå ’¥“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫°√√¡«‘∏’§«∫§ÿ¡ (control treatment) º≈°“√∑¥≈Õß

„π§√—È ßπ’È „Àâ º≈ Õ¥§≈â Õ ß°—∫°“√∑¥≈Õß¢Õß

Bunyatratchata et al. (2005) ‡™◊ÈÕ√“ Fol ‰Õ‚´‡≈µ

CM3 ∑’Ë‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°¡À“«‘∑¬“≈—¬

‡™’¬ß„À¡àπ—Èπ ‡§¬¡’√“¬ß“π«à“∑”„Àâ‡°‘¥‚√§„π¡–‡¢◊Õ‡∑»

Bunyatratchata et al. (2005) ‰¥â∑”°“√∑¥ Õ∫

§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥‚√§ æ∫«à“‰Õ‚´‡≈µ CM3

‰¡à∑”„Àâ‡°‘¥‚√§„π¡–‡¢◊Õ‡∑»·≈–¬◊π¬—π„π°“√«‘®—¬

§√—Èßπ’È§◊Õ ‰Õ‚´‡≈µ CM3 ‰¡à∑”„Àâ‡°‘¥ Õ“®‡æ√“–

 Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥‚√§‰ª

®“°°“√∑¥≈Õß∫àß™’È‡™◊ÈÕ√“ “‡Àµÿ‚√§‡À’Ë¬«

‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑» (Fusarium oxysporum f.sp.

lycopersici) ¥â«¬‡∑§π‘§ random amplified polymorphic

DNA (RAPD) ‚¥¬„™â‰æ√‡¡Õ√å OPC-04 æ∫«à“‡™◊ÈÕ√“

Fol ‰Õ‚´‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§‡À’Ë¬«‡À≈◊Õß°—∫¡–‡¢◊Õ‡∑»¡’

pattern DNA ·µ°µà“ß®“° ‰Õ‚´‡≈µ∑’Ë‰¡à∑”„Àâ‡°‘¥

‚√§°—∫¡–‡¢◊Õ‡∑»Õ¬à“ß™—¥‡®π ‚¥¬‰¥â PCR product

¢π“¥ 520 bp ∑’Ëæ∫‡©æ“–„π‰Õ‚´‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§

‚¥¬‰¡àæ∫„π‰Õ‚´‡≈µÕ◊Ëπ∑’Ëπ”¡“∑¥ Õ∫„π§√—Èßπ’È

´÷Ëß°àÕπÀπâ“ ¡π— «’ ·≈–§≥– (2548) ‰¥â»÷°…“

°“√µ√«® Õ∫ race ¢Õß‡™◊ÈÕ√“ Fol ‚¥¬„™â‡∑§π‘§ PCR

æ∫«à“¡’‰æ√‡¡Õ√å OPE-03 ·≈– OPH-20  “¡“√∂·¬°

§«“¡·µ°µà“ß¢Õß‡™◊ÈÕ√“ Fol race 3 ÕÕ°®“° race 1

·≈– race 2 ‰¥âÕ¬à“ß™—¥‡®π ‚¥¬¡’¢π“¥¢Õß PCR

product 350 bp ·≈– 500 bp µ“¡≈”¥—∫ ∑’Ëæ∫‡©æ“–

„π‡™◊ÈÕ√“ Fol race 1 ·≈– race 2 ‡∑à“π—Èπ Õ¬à“ß‰√°Á¥’

°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√„™â‰æ√‡¡Õ√å OPE-04 ∑”„Àâ‰¥â

PCR product ¢π“¥ 520 bp π’È “¡“√∂π”‰ªæ—≤π“

‡ªìπ Sequence characterized amplified region (SCAR-

PCR) À√◊Õ ‰æ√‡¡Õ√å®”‡æ“– (specific primer)  ”À√—∫

µ√«® Õ∫‡™◊ÈÕ√“ Fol ∑’Ë “¡“√∂∑”„Àâ‡°‘¥‚√§‡À’Ë¬«

‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑»‰¥â  à«π‰æ√‡¡Õ√å OPC-08

π—Èπæ∫ PCR product ¢π“¥ 180 bp ‡©æ“–„π

‰Õ‚´‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§‡À’Ë¬«‡À≈◊Õß°—∫¡–‡¢◊Õ‡∑»

·≈–‰Õ‚´‡≈µ CM3 ´÷Ëß‡ªìπ‰Õ‚´‡≈µ∑’Ë‰¡à∑”„Àâ‡°‘¥

‚√§°—∫¡–‡¢◊Õ‡∑» ¡’ pattern DNA „°≈â‡§’¬ß°—∫°≈ÿà¡

¢Õß‰Õ‚´‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑» ∑—Èßπ’È

Õ“®‡ªìπ‡æ√“–«à“‡™◊ÈÕ√“ Fol ‰Õ‚´‡≈µ CM3 Õ“®®–

‡§¬‡ªìπ‰Õ‚´‡≈µ∑’Ë∑”„Àâ ‡°‘¥‚√§°—∫¡–‡¢◊Õ ‡∑»

·µà‡°‘¥°“√ Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√∑”„Àâæ◊™Õ“»—¬

‡°‘¥‚√§ À√◊ÕÕ“®‡ªìπ‡æ√“–«à“‰Õ‚´‡≈µ CM3 Õ“®®–

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ—π∏ÿ°√√¡ ¡“®“°°≈ÿà¡¢Õß

‰Õ‚´‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑»„π·ßà¢Õß°“√

 Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√∑”„Àâæ◊™‡°‘¥‚√§‰¥â

´÷Ëß°“√ Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥‚√§¢Õß

‡™◊ÈÕ√“ Fol π—Èπ Õ“®‡°‘¥®“°°“√∂à“¬‡™◊ÈÕÀ≈“¬§√—Èß

‚¥¬‰¡à‰¥â∂à“¬‡™◊ÈÕ¥â«¬«‘∏’°“√·¬° ªÕ√å‡¥’Ë¬« (Windels, 1992)

®÷ß∑”„Àâ¡’ pattern DNA „°≈â‡§’¬ß°—∫°≈ÿà¡¢Õß‰Õ‚´

‡≈µ∑’Ë∑”„Àâ‡°‘¥‚√§°—∫¡–‡¢◊Õ‡∑» ·≈–‡¡◊ËÕπ” DNA

fingerprints ∑’Ë‰¥â®“°‡∑§π‘§ RAPD ¥â«¬‰æ√‡¡Õ√å OPC

01- OPC 20 ¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡

‚¥¬«‘∏’ unweighted pair group method of using

arithmatic mean (UPGMA) ¥â«¬‚ª√·°√¡ NTSYSpc

version 2.0 æ∫«à“ dendrogram · ¥ß§«“¡ —¡æ—π∏å

¢Õß‡™◊ÈÕ√“ ∑’Ë§à“ similarity coefficient 0.91 (91%)

 “¡“√∂·∫àß°≈ÿà¡§«“¡ —¡æ—π∏å¢Õß‡™◊ÈÕ√“ Fol  “‡Àµÿ

‚√§‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑» ÕÕ°®“°‰Õ‚´‡≈µÕ◊ËπÊ

∑’Ë‰¡à∑”„Àâ‡°‘¥‚√§‡À’Ë¬«‡À≈◊Õß„π¡–‡¢◊Õ‡∑»‰¥âÕ¬à“ß™—¥‡®π
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¥—ßπ—Èπ ‡∑§π‘§ RAPD ¥â«¬‰æ√‡¡Õ√å OPC-04 ·≈–

OPC-08 ®÷ß “¡“√∂„™âµ√«®·≈–®—¥®”·π°‡™◊ÈÕ√“

 “‡Àµÿ‚√§‡À’Ë¬«‡À≈◊Õß¢Õß¡–‡¢◊Õ‡∑» (Fusarium

oxysporum f.sp. lycopersici) ÕÕ°®“°‡™◊ÈÕ√“ Fusarium

spp.™π‘¥Õ◊ËπÊ ∑’Ëπ”¡“»÷°…“§√—Èßπ’È‰¥âÕ¬à“ß√«¥‡√Á«™—¥‡®π

·≈– “¡“√∂π”‰ªª√–¬ÿ°µå„™â‡æ◊ËÕæ—≤π“‡∑§π‘§Õ◊ËπÊ

„π°“√µ√«® Õ∫‡™◊ÈÕ√“ Fol µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬ ‡∑§‚π‚≈¬’™’«¿“æ

∑“ß°“√‡°…µ√ ‡æ◊ËÕ‡»√…∞°‘®∑’Ë¬—Ëß¬◊π, »Ÿπ¬å‡∑§‚π‚≈¬’

™’«¿“æ‡°…µ√ ¡À“«‘∑¬“≈—¬√à«¡ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

·≈–»Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“µ‘

( «∑™.) ∑’Ë„Àâ∑ÿπ π—∫ πÿπ„π°“√∑”«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß
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