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∫∑π”

‚√§‰À¡â (blast disease) ®—¥‡ªìπªí≠À“ ”§—≠

¢Õß°“√º≈‘µ¢â“«∑—Ë«‚≈° ¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ√“

Pyricularia grisea Sacc. ÷́Ëß‡ªìπ‡™◊ÈÕ√“∑’Ë¡’§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡ Ÿß ¡’§«“¡ “¡“√∂„π°“√ª√—∫

µ—«‡¢â“°—∫ ¿“æ·«¥≈âÕ¡∑’Ëµà“ß°—π‰¥â¥’ ®÷ßæ∫°“√·æ√à

√–∫“¥¢Õß‚√§Õ¬à“ß·æ√àÀ≈“¬„πÀ≈“¬ª√–‡∑»∑—Ë«‚≈°

 √â“ß§«“¡‡ ’¬À“¬µàÕº≈º≈‘µ¢â“«‰¥âµ—Èß·µà 11 ‡ªÕ√å‡´Áπµå

®π Ÿß∂÷ß 90 ‡ªÕ√å‡ Á́πµå (Zeigler et al., 1994) ‡™◊ÈÕ√“

P. grisea  “¡“√∂‡¢â“∑”≈“¬µâπ¢â“«‰¥â„π∑ÿ°√–¬–¢Õß

°“√‡®√‘≠‡µ‘∫‚µ µ—Èß·µà√–¬–°≈â“®π∂÷ß√–¬–ÕÕ°√«ß

(∑—»π’¬å, 2540; æŸπ»—°¥‘Ï ·≈–§≥–, 2550) °“√

ªÑÕß°—π°”®—¥‚√§‰À¡â “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ·µà«‘∏’∑’Ë

¡’ª√– ‘∑∏‘¿“æ·≈–‡À¡“– ¡∑’Ë ÿ¥§◊Õ °“√„™âæ—π∏ÿå

µâ“π∑“π ‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë –¥«°  “¡“√∂ª√–À¬—¥§à“

„™â®à“¬ ·≈–‡ªìπ¡‘µ√°—∫ ‘Ëß·«¥≈âÕ¡

ªí®®ÿ∫—π§«“¡√Ÿâ∑“ß¥â“πÕ≥Ÿæ—π∏ÿ»“ µ√å ¡’

§«“¡°â“«Àπâ“‡ªìπÕ¬à“ß¡“°  àßº≈„Àâ¡’°“√§âπæ∫¬’π

·≈–»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡≈—°…≥– ”§—≠

∑“ß‡»√…∞°‘®µà“ßÊ ¡“°¡“¬ ¬’πµâ“π∑“π‚√§‰À¡â

‡ªìπ¬’πÀπ÷Ëß∑’Ë¡’°“√»÷°…“Õ¬à“ß°«â“ß¢«“ß ¡’√“¬ß“π

°“√§âπæ∫¬’πµâ“π∑“π‚√§‰À¡â¡“°°«à“ 70 ¬’π (Koide

et al., 2009) ‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ëæ—≤π“®“°¬’π

µâ“π∑“π‚√§‰À¡â À√◊Õ¡’µ”·Àπàß„°≈â™‘¥°—∫¬’πµâ“π∑“π

‚√§‰À¡â  “¡“√∂π”¡“„™âª√–‚¬™πå‡ªìπ‡§√◊ËÕß¡◊Õ

™à«¬„π°“√§—¥‡≈◊Õ° (marker assisted selection, MAS)

„π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ∫∑§«“¡π’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕÕ¿‘ª√“¬∂÷ß

‚√§‰À¡â·≈–«‘∏’°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π

‚√§‰À¡â‚¥¬°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¡“™à«¬„π°“√

§—¥‡≈◊Õ°

‚√§‰À¡â

‚√§‰À¡â (blast disease) ‡ªìπ‚√§∑’Ë¡’§«“¡

 ”§—≠·≈– √â“ß§«“¡‡ ’¬À“¬µàÕº≈º≈‘µ¢â“«∑—Ë«‚≈°

æ∫°“√·æ√à°√–®“¬¢Õß‚√§¡“°°«à“ 85 ª√–‡∑»

(Babujee and Gnanamanickam, 2000) ‚√§‰À¡â¡’

 “‡Àµÿ¡“®“°‡™◊ÈÕ√“ Pyricularia grisea (Figure 1a) ́ ÷Ëß

‡ªìπ‡™◊ÈÕ√“∑’Ë¡’°“√ ◊∫æ—π∏ÿå·∫∫‰¡àÕ“»—¬‡æ» ·µà‡¡◊ËÕ

 ¿“æ·«¥≈âÕ¡‡À¡“– ¡‡™◊ÈÕ√“®– √â“ß·Õ ‚§ ªÕ√å

´÷Ëß‡ªìπ°“√ ◊∫æ—π∏ÿå·∫∫Õ“»—¬‡æ» ·≈–‡√’¬°‡™◊ÈÕ√“™π‘¥π’È

«à“ Magnaporthe grisea ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡âπ’È®—¥Õ¬Ÿà„π
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°≈ÿà¡ ascomycete ¡’®”π«π‚§√‚¡‚´¡ 2n=14 ¢π“¥

®’‚π¡ª√–¡“≥ 40 ‡¡°“‡∫  ‡ªìπ‡™◊ÈÕ√“∑’Ë “¡“√∂ª√—∫µ—«

‡¢â“°—∫ ¿“æ·«¥≈âÕ¡∑’Ëµà“ß°—π‰¥â¥’ ¡’§«“¡À≈“°

À≈“¬∑“ß “¬æ—π∏ÿå Ÿß (™—™«“≈ ·≈– ÿ√’æ√, 2552) æŸπ

»—°¥‘Ï ·≈–§≥– (2550) ‰¥â√«∫√«¡‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â∑’Ë

æ∫„πª√–‡∑»‰∑¬√–À«à“ßªï 2545-2548 æ∫‡™◊ÈÕ∑—ÈßÀ¡¥

2,476 ‰Õ‚´‡≈∑  “¡“√∂®”·π°‡™◊ÈÕÕÕ°‰¥â 623  “¬

æ—π∏ÿå ·≈–¡’§«“¡À≈“°À≈“¬¢Õß‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â

 Ÿß∂÷ß√âÕ¬≈– 83

‡™◊ÈÕ P. grisea  “¡“√∂‡¢â“∑”≈“¬µâπ¢â“«‰¥â„π

∑ÿ°√–¬–¢Õß°“√‡®√‘≠‡µ‘∫‚µ ‚¥¬‡™◊ÈÕ®–‡¢â“∑”≈“¬

µâπ¢â“«„π à«π∑’ËÕ¬Ÿà‡Àπ◊Õ¥‘π À“°‡™◊ÈÕ‡¢â“∑”≈“¬

∫√‘‡«≥„∫ ®–‡√’¬°«à“ ç‚√§„∫‰À¡âé (leaf blast) (Figure

1b) ≈—°…≥–Õ“°“√®–‡°‘¥∫“¥·º≈§≈â“¬√Ÿªµ“À√◊Õ√Ÿª

°√– «¬ ¢Õ∫·º≈¡’ ’πÈ”µ“≈ µ√ß°≈“ß·º≈¡’ ’‡∑“

À“°¡’ ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡ ·º≈®–¢¬“¬„À≠à

√«¡°—π‡ªìπ·º≈‡¥’¬« °√≥’‡°‘¥‚√§¢÷Èπ∫√‘‡«≥√Õ¬µàÕ

√–À«à“ß°“∫„∫·≈–·ºàπ„∫ (collar) ‡√’¬°«à“ çcollar

blasté ®–∑”„Àâ·ºàπ„∫‡ ’¬À“¬ ∂â“‡°‘¥¢÷Èπ∑’Ë¢âÕ ‡√’¬°«à“

çnode blasté (Figure 1c) ®–∑”„Àâ¢âÕ≈”µâπ¡’ ’¥”

‡ª√“– ·≈–À—°ßà“¬ À“°‡™◊ÈÕ‡¢â“∑”≈“¬∑’Ë∫√‘‡«≥§Õ√«ß

¢â“« ‡√’¬°«à“ ç‚√§‰À¡â§Õ√«ßé (neck blast) ´÷Ëß®–

æ∫·º≈ ’πÈ”µ“≈‡∑“√Õ∫Ê §Õ√«ß¢â“« À“°‡™◊ÈÕ‡¢â“

∑”≈“¬√«ß¢â“«°àÕπ√–¬–πÈ”π¡ ®–∑”„Àâ√«ß¢â“«‡ ’¬À“¬

∑—ÈßÀ¡¥ ·µà∂â“‡°‘¥À≈—ß√–¬–πÈ”π¡ ®–∑”„Àâ‡¡≈Á¥¢â“«

‰¡à ¡∫Ÿ√≥å ·≈–∑”„Àâ§ÿ≥¿“æ¢â“«‡ ’¬À“¬‰¥â (∑—»π’¬å,

2540; æŸπ»—°¥‘Ï ·≈–§≥–, 2550; ™—™«“≈ ·≈– ÿ√’æ√,

2552) „πªï 2535 æ∫°“√√–∫“¥¢Õß‚√§‰À¡â„π

√–¬–¢â“«ÕÕ°√«ß ∫√‘‡«≥¿“§‡Àπ◊Õ·≈–¿“§µ–«—π

ÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ∑”„Àâæ◊Èπ∑’Ëª≈Ÿ°¢â“«

‰¥â√—∫§«“¡‡ ’¬À“¬ª√–¡“≥ 1.2 ≈â“π‰√à (Disthaporn,

1994) µàÕ¡“¡’°“√√“¬ß“π°“√√–∫“¥¢Õß‚√§„πªï 2544

¡’æ◊Èπ∑’Ë‰¥â√—∫§«“¡‡ ’¬À“¬ª√–¡“≥ 78,778 ‰√à (°√¡

«‘™“°“√‡°…µ√, 2546) ·≈–„πªï 2553 æ∫°“√√–∫“¥„π

®—ßÀ«—¥¡À“ “√§“¡ Õÿ∫≈√“™∏“π’ ·≈–∫ÿ√’√—¡¬å ™à«ß

‡¥◊Õπ°—π¬“¬π ∂÷ß‡¥◊Õπ∏—π«“§¡ ¡’æ◊Èπ∑’Ë‰¥â√—∫§«“¡

‡ ’¬À“¬¡“°°«à“ 793,200 ‰√à (°√¡ àß‡ √‘¡°“√‡°…µ√,

2553;  ”π—°ß“π‡»√…∞°‘®°“√‡°…µ√, 2553)

°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‰À¡â ‡æ◊ËÕ≈¥§«“¡

‡ ’¬À“¬¢Õßº≈º≈‘µ¢â“«  “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ

°“√„™â “√‡§¡’ °“√„™â«‘∏’‡¢µ°√√¡ ·≈–°“√„™âæ—π∏ÿå

µâ“π∑“π ‡ªìπµâπ °“√„™â “√‡§¡’®–‡ªìπ«‘∏’∑’Ëßà“¬ ·≈–

 “¡“√∂§«∫§ÿ¡°“√√–∫“¥¢Õß‚√§‰¥â„π√–¥—∫Àπ÷Ëß

·µà°“√„™â “√‡§¡’∑”„Àâ‡°‘¥ “√µ°§â“ß„π ¿“æ·«¥≈âÕ¡

·≈–‡ªìπÕ—πµ√“¬µàÕºŸâ„™â Õ’°∑—Èß¬—ß‡ªìπ°“√‡æ‘Ë¡µâπ∑ÿπ

°“√º≈‘µ„Àâ°—∫‡°…µ√°√Õ’°¥â«¬ πÕ°®“°π’È¬—ß √â“ß

·√ß°¥¥—π∑”„Àâ‡™◊ÈÕ¡’°“√ª√—∫µ—«‡æ◊ËÕ°“√Õ¬Ÿà√Õ¥

(selection pressure) ·≈–∑”„Àâµâ“π∑“πµàÕ “√‡§¡’

®π‰¡à “¡“√∂§«∫§ÿ¡°“√√–∫“¥¢Õß‚√§‰¥â (™“≠

≥√ß§å, 2553)  à«π«‘∏’‡¢µ°√√¡‡ªìπ«‘∏’∑’Ë¡’§«“¡¬ÿàß¬“°

‡°…µ√°√µâÕß¡’ª√– ∫°“√≥å„π°“√®—¥°“√·ª≈ß ‡™àπ

·ª≈ß°≈â“µâÕß‡ªìπæ◊Èπ∑’Ë∑’ËÕ“°“»∂à“¬‡∑‰¥â¥’ °“√„ à

ªÿÜ¬‰π‚µ√‡®π‰¡à§«√„ à„πÕ—µ√“ Ÿß‡°‘π‰ª ‡ªìπµâπ

°“√„™âæ—π∏ÿå¢â“«µâ“π∑“π‚√§‰À¡â ‡ªìπ«‘∏’°“√∑’Ë

‡À¡“– ¡„π°“√ªÑÕß°—π°”®—¥‚√§‰À¡â ‡π◊ËÕß®“°‡ªìπ

«‘∏’∑’Ë –¥«° ·≈–¡’§«“¡ª≈Õ¥¿—¬µàÕ‡°…µ√°√·≈–ºŸâ

∫√‘‚¿§ (∑—»π’¬å, 2540; æŸπ»—°¥‘Ï ·≈–§≥–, 2550;

Babujee and Gnanamanickam, 2000)

Figure 1 Cause of blast disease and blast symptom (a) Pyricularia grisea (b) leaf blast (c) node blast
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¬’π§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â

≈—°…≥–µâ“π∑“πµàÕ‚√§‰À¡â∂Ÿ°§«∫§ÿ¡‚¥¬¬’π

À≈—° (major gene) ·≈–¬’π√Õß (minor gene)

≈—°…≥–µâ“π∑“π‚√§‰À¡â∑’Ë∂Ÿ°§«∫§ÿ¡¥â«¬¬’πÀ≈—° ®–

¡’§«“¡µâ“π∑“π∑’Ë®”‡æ“–°—∫ “¬æ—π∏ÿå¢Õß‡™◊ÈÕ√“ P.

grisea ‚¥¬¬’π®–‰ª¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß‡™◊ÈÕ‰¥âÕ¬à“ß

 ¡∫Ÿ√≥å (complete resistance) ∑”„Àâæ◊™‰¡à· ¥ß

Õ“°“√¢Õß‚√§  à«π≈—°…≥–µâ“π∑“π‚√§‰À¡â∑’Ë∂Ÿ°

§«∫§ÿ¡¥â«¬¬’π√Õß ‡ªìπ≈—°…≥–∑’Ë∂Ÿ°§«∫§ÿ¡¥â«¬¬’π

À≈“¬§Ÿà À√◊Õ≈—°…≥–∑“ßª√‘¡“≥ (quantitative trait

loci: QTLs) ∑”„Àâ¡’§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ

‚√§‰À¡â·∫∫‰¡à®”‡æ“– ‡√’¬°≈—°…≥–§«“¡µâ“π∑“π

·∫∫π’È«à“ ç≈—°…≥–µâ“π∑“π·∫∫∫“ß à«πé (partial

resistance) ´÷Ëß‡ªìπ≈—°…≥–µâ“π∑“π∑’Ë‰¡à ¡∫Ÿ√≥å  àß

º≈„Àâæ◊™¡’§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ„π√–¥—∫µË”®π∂÷ß

ª“π°≈“ß ·≈–≈—°…≥–µâ“π∑“π‚√§‰À¡â∑’Ë∂Ÿ°

§«∫§ÿ¡¥â«¬¬’π¥—ß°≈à“« ®–·ª√‡ª≈’Ë¬π‰ªµ“¡Õ‘∑∏‘º≈

¢Õß ¿“æ·«¥≈âÕ¡ (Babujee and Gnanamanickam,

2000; Ballini et al., 2008; Koide et al., 2009)

®“°§«“¡°â“«Àπâ“∑“ßÕ≥Ÿæ—π∏ÿ»“ µ√å ∑”„Àâ

¡’°“√§âπæ∫¬’πµâ“π∑“π‚√§‰À¡â‰¡àµË”°«à“ 70 ¬’π

(Table 1) ·≈–¡’°“√«“ßµ”·Àπàß QTLs ∑’Ë§«∫§ÿ¡

≈—°…≥–§«“¡µâ“π∑“π‚√§‰À¡â‰¡àπâÕ¬°«à“ 347

µ”·Àπàß (Koide et al., 2009) ¬’πµâ“π∑“π‚√§‰À¡â

Table 1 Summary of conventional DNA markers for the rice blast resistance genes (modified from Koide
et al., 2009).

Target gene Donor Chromosome Distance Marker

Pi27(t) Q14 1 11.9 RM151
9.7 RM259

Pi35(t) Hokkai 188 1 3.5 RM1216
3.5 RM1003

Pid1 Digu 2 14.5 RM262
Pib Tohoku 2 0 RM208

0 Pibdom
pi21 Owarihatamochi 4 0 P702D03#79
Pigm(t) Gumei 4 6 2 C26348
Pi36 Q61 8 0.4 RM5647

0 CRG3
Pi5 RIL125, RIL249 9 0 76B14f

0 40N23r
Pi38 Tadukan 11 4 RM206

16 RM21
Pik Kusabue 11 0 k8823

0 K8824
Pik-m Tsuyuake 11 0 K2167
Pik-h Tetep 11 0 RM224
Pik-s Shin2 11 0 RM224

0 RM1233
Pita Taducan 12 - Pi-ta 440

- Pi-ta 1042
- Pi-ta 403

Pi20(t) IR24 12 0 RM1337
RM5364

Pi39(t) Q15 12 0 39M6
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 à«π„À≠à¡’≈—°…≥–‡ªìπ¬’π‡¥àπ ¬°‡«âπ¬’π pi21 ∑’Ë‡ªìπ

¬’π¥âÕ¬ ·À≈àßæ—π∏ÿ°√√¡¢Õß¬’πµâ“π∑“π‚√§‰À¡â

 à«π„À≠à‰¥â¡“®“°¢â“«æ◊Èπ‡¡◊Õß (landrace rice) ¡’

‡æ’¬ß¬’πµâ“π∑“π‚√§‰À¡â Pi9, Pi33 ·≈– Pi40(t) ∑’Ë¡’

·À≈àß°”‡π‘¥¡“®“°¢â“«ªÉ“ Oryza minuta, O. rufipogon

·≈– O. australiensis µ“¡≈”¥—∫ (™—™«“≈ ·≈– ÿ√’æ√,

2552; Koide et al., 2009) ¬’πµâ“π∑“π‚√§‰À¡â à«π

„À≠à¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡§Ÿà∑’Ë 6, 11 ·≈– 12

(Figure 2) ªí®®ÿ∫—π¡’√“¬ß“π°“√‚§≈π¬’πµâ“π∑“π

‚√§‰À¡â ”‡√Á®·≈â« 11 ¬’π ‰¥â·°à Pi2, Pi9, Pi36, Pi37,

Pi-b, Pi-d2, Pi-kh (À√◊Õ Pi54), Pi-ta, Piz, Piz-t ·≈–

Pigm (™—™«“≈ ·≈– ÿ√’æ√, 2552; Wang et al.,1999; Jia

et al., 2002; Deng et al., 2009; Koide et al., 2009)

§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â

®”·π°‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ¬’πµâ“π∑“π‚√§‰À¡â·∫∫

·§∫ (narrow spectrum resistance gene) ·≈–¬’π

µâ“π∑“π‚√§‰À¡â·∫∫°«â“ß (broad spectrum resistance

gene) ‚¥¬¬’πµâ“π∑“π‚√§‰À¡â·∫∫·§∫ ‡ªìπ¬’π∑’Ë¡’

§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ‚√§‰À¡â‰¥âπâÕ¬ “¬æ—π∏ÿå

µ—«Õ¬à“ß‡™àπ ¬’π Pif, pi21, Pb1 ·≈– Pi34 (Ballini et

al., 2008)  à«π¬’πµâ“π∑“π‚√§‰À¡â·∫∫°«â“ß ‡ªìπ

¬’π∑’Ë¡’§«“¡ “¡“√∂„π°“√µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ

‚√§‰À¡â‰¥âÀ≈“¬ “¬æ—π∏ÿå (Ballini et al., 2008)

µ—«Õ¬à“ß‡™àπ ¬’π Pi2, Pi5(t), Pi-z, Piz-5, Pi-ta, Pi-b,

Pi54 (Pi-kh), Pigm, Pi1, Pi6, Pi9 ·≈– Pi33 (™—™«“≈

·≈– ÿ√’æ√, 2552; Deng et al., 2009; Fujita et al.,

2009; Joshi et al., 2009; Sharma et al., 2010) Chen

et al. (1996; 1999)  √“¬ß“π«à“¬’π Pi2  “¡“√∂

µâ“π∑“πµàÕ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â„πª√–‡∑»øî≈‘ªªîπ å

·≈–ª√–‡∑»®’π‰¥â 445 ·≈– 792 ‰Õ‚´‡≈∑ µ“¡≈”¥—∫

 à«π„πª√–‡∑»‰∑¬ Õ—®©√“æ√ ·≈–æŸπ»—°¥‘Ï (2552)

√“¬ß“π«à“¬’π Pi-4a(t) À√◊Õ Pi-ta, Pi-ta2 ·≈– Pi1

 “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ‚√§‰À¡â∑’Ëæ∫„π

¿“§‡Àπ◊ÕµÕπ≈à“ß®”π«π 80 ‰Õ‚´‡≈∑ ‰¥â√âÕ¬≈–

33.33, 31.15 ·≈– 29.03 µ“¡≈”¥—∫ Õ¬à“ß‰√°Áµ“¡ ¬—ß

‡ªìπ∑’Ë∂°‡∂’¬ß°—πÕ¬Ÿà«à“¬’πµâ“π∑“π‚√§‰À¡â ®–

 “¡“√∂§«∫§ÿ¡‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â‰¥â‡ªìπ®”π«π¡“°

·≈–À≈“°À≈“¬„πæ◊Èπ∑’Ëµà“ßÊ ‰¥â¬“«π“πÀ√◊Õ‰¡à (Qu

et al., 2006)

°“√„™âæ—π∏ÿåµâ“π∑“ππ—∫‡ªìπ«‘∏’§«∫§ÿ¡‚√§‰À¡â

∑’Ë¡’ª√– ‘∑∏‘¿“æ∑’Ë ÿ¥ ‚¥¬≈¥§«“¡‡ ’¬À“¬®“°°“√

√–∫“¥¢Õß‚√§‰¥â‡ªìπÕ¬à“ß¥’ ·µà°“√„™â¬’πµâ“π∑“π

‚√§‰À¡â·∫∫·§∫∑’Ë®”‡æ“–°—∫‡™◊ÈÕ‡æ’¬ß‰¡à°’Ë “¬æ—π∏ÿå ®–

 àßº≈„Àâæ—π∏ÿå¢â“« Ÿ≠‡ ’¬§«“¡µâ“π∑“πµàÕ‚√§‰¥â„π

√–¬–‡«≈“‡æ’¬ß‰¡à°’Ëªï ‡π◊ËÕß®“°‡™◊ÈÕ¡’°“√ª√—∫µ—«·≈–

¡’«‘«—≤π“°“√„Àâ “¡“√∂‡¢â“∑”≈“¬¢â“«‰¥â (™“≠≥√ß§å,

2553; Sreewongchai et al., 2010) ¥—ßπ—Èπ°“√ª√—∫ª√ÿß

æ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â‚¥¬„™â¬’πµâ“π∑“π

Figure 2 Putative location of the blast resistance genes reported by 2008 (Koide et al., 2009).
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·∫∫°«â“ß À√◊Õ °“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π

‚√§‰À¡â ‚¥¬°“√√«¡¬’πµâ“π∑“π‚√§‰À¡âÀ≈“¬Ê ¬’π

(gene pyramiding) ®÷ß‡ªìπ·π«∑“ß„π°“√ª√—∫ª√ÿßæ—π∏ÿå

¢â“« „Àâµâ“π∑“πµàÕ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â‰¥âÕ¬à“ß¬—Ëß¬◊π

°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â„πª√–‡∑»

‰∑¬

ª√–‡∑»‰∑¬‡√‘Ë¡¡’°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“« „Àâ

µâ“π∑“π‚√§‰À¡âµ—Èß·µàªï æ.». 2502 ·≈–„πªï 2513

‰¥â¡’°“√√—∫√Õßæ—π∏ÿå¢â“«µâ“π∑“π‚√§‰À¡âæ—π∏ÿå·√° §◊Õ

°¢ 7 ́ ÷Ëß¡’§«“¡µâ“π∑“π‚√§‰À¡â‰¥â„π√–¥—∫ª“π°≈“ß

µàÕ¡“¡’°“√√—∫√Õßæ—π∏ÿå¢â“«µâ“π∑“π‚√§‰À¡âÕ’°

À≈“¬æ—π∏ÿå ‡™àπ æ—π∏ÿå¢â“«‡®â“ ÿæ√√≥∫ÿ√’ 60,  ÿæ√√≥∫ÿ√’

90, ™—¬π“∑ 1, ¢â“«‡Àπ’¬«·æ√à 1,  ÿæ√√≥∫ÿ√’ 1 ·≈–

 ÿæ√√≥∫ÿ√’ 2 ‡ªìπµâπ (∑—»π’¬å, 2540) „πªï æ.». 2550

°√¡°“√¢â“«‰¥â√—∫√Õßæ—π∏ÿå¢â“«ÀÕ¡Õÿ∫≈ 80 À√◊Õ °¢

33 ÷́Ëß‡ªìπæ—π∏ÿå¢â“«µâ“π∑“π‚√§‰À¡â∑’Ëª√—∫ª√ÿßæ—π∏ÿå

‚¥¬«‘∏’¡“µ√∞“π (conventional breeding) ́ ÷Ëßªí®®ÿ∫—π‰¥â

√—∫§«“¡π‘¬¡®“°‡°…µ√°√„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

(¥«ß°¡≈, 2550)

°“√„™âæ—π∏ÿåµâ“π∑“π‚√§‰À¡â∂÷ß·¡â®–‡ªìπ«‘∏’

°“√ªÑÕß°—π‚√§‰À¡â∑’Ë¡’ª√– ‘∑∏‘¿“æ ·µà°Á¬—ß¡’¢âÕ®”°—¥

‡π◊ËÕß®“°‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â ¡’§«“¡·ª√ª√«π∑“ßæ—π∏ÿ

°√√¡ Ÿß ∑”„Àâ‡™◊ÈÕ¡’‚Õ°“ ‡°‘¥°≈“¬æ—π∏ÿå‰¥â “¬æ—π∏ÿå

„À¡àÊ ∑’Ë¡’§«“¡√ÿπ·√ß  “¡“√∂‡¢â“∑”≈“¬æ—π∏ÿå¢â“«

µâ“π∑“π‚√§‰À¡â‡¥‘¡‰¥â ‚¥¬∑—Ë«‰ª°“√ª√—∫ª√ÿßæ—π∏ÿå

¥â«¬«‘∏’¡“µ√∞“π À√◊Õ «‘∏’¥—Èß‡¥‘¡®–„™â√–¬–‡«≈“π“π

·≈–∑’Ë ”§—≠„π¢—ÈπµÕπ¢Õß°“√§—¥‡≈◊Õ°≈—°…≥–

µâ“π∑“π‚√§‰À¡â (phenotype screening) µâÕß„™â

·√ßß“π·≈–§à“„™â®à“¬ Ÿß ·≈–µâÕßÕ“»—¬ ¿“æ·«¥≈âÕ¡∑’Ë

‡À¡“– ¡ ‡æ◊ËÕ„Àâ¬’π¡’°“√· ¥ßÕÕ°¢Õß≈—°…≥–

µâ“π∑“π¥—ß°≈à“« ÷́Ëß„π√–¬–‡«≈“‡ªìπªï Õ“®∑”‰¥â

‡æ’¬ß‰¡à°’Ë§√—Èß ‚¥¬∑—Ë«‰ª®–„™â‡«≈“ª√–¡“≥ 8 ªï ®÷ß

∑”„Àâ‰¡à “¡“√∂ª√—∫ª√ÿßæ—π∏ÿå¢â“« ∑’Ëµâ“π∑“π‚√§‰À¡â

‰¥â∑—πµ“¡§«“¡µâÕß°“√¢Õß‡°…µ√°√ ªí®®ÿ∫—π¡’

°“√π”‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¡“™à«¬„π°“√ª√—∫ª√ÿßæ—π∏ÿå

‚¥¬™à«¬„π°“√§—¥‡≈◊Õ°≈—°…≥–∑’Ë´—∫ ấÕπ ‡™àπ

≈—°…≥–µâ“π∑“π‚√§·≈–·¡≈ß ‚¥¬„™â·∑π°“√§—¥

‡≈◊Õ°®“°øï‚π‰∑ªá ´÷Ëß®–„Àâº≈∑’Ë·¡àπ¬”‡π◊ËÕß®“°

‡ªìπ°“√§—¥‡≈◊Õ°∑’Ë®’‚π‰∑ªá À√◊Õ ¬’π∑’Ë§«∫§ÿ¡≈—°…≥–¥—ß

°≈à“«‚¥¬µ√ß °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√

§—¥‡≈◊Õ° (MAS) ®÷ß‡ªìπÕ’°·π«∑“ßÀπ÷Ëß∑’Ëπ—°

ª√—∫ª√ÿßæ—π∏ÿåπ”¡“ª√–¬ÿ°µå„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå

¢â“«„Àâµâ“π∑“π‚√§‰À¡â (∏’√¬ÿ∑∏, 2546; Babu et al.,

2004; Collard and Mackill, 2008)

°“√«“ßµ”·Àπàß¬’πµâ“π∑“π‚√§‰À¡â

°“√ √â“ß·ºπ∑’Ë¬’π‡æ◊ËÕ§âπÀ“µ”·Àπàß¬’π∑’Ë

§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â ®–∑”„πª√–™“°√

∑’Ë¡’°“√°√–®“¬µ—«∑“ßæ—π∏ÿ°√√¡ Ÿß (segregating

population) ‡™àπ ª√–™“°√¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 2 (F2

population) ª√–™“°√¢Õß≈Ÿ°º ¡°≈—∫ (backcross

population) ·≈–ª√–™“°√ recombinant inbred line

(RIL population) ‡ªìπµâπ ®“°π—Èπµ√«® Õ∫‚¥¬„™â

À≈—°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘ ‡æ◊ËÕ®—¥«“ß‡§√◊ËÕßÀ¡“¬

‚¡‡≈°ÿ≈∫π·ºπ∑’Ëæ—π∏ÿ°√√¡¢Õß¢â“« ‚¥¬π”¢âÕ¡Ÿ≈

§«“¡µâ“π∑“π‚√§‰À¡â¢Õßª√–™“°√·µà≈–µâπ ¡“

«‘ ‡ § √ “ –Àå À “ § « “¡ — ¡æ— π ∏å °— ∫ µ” ·Àπà ß ¢ Õ ß

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë‰¥â ¡’°“√®—¥«“ß‰«â∫π

‚§√‚¡‚´¡µà“ßÊ ∫π·ºπ∑’Ëæ—π∏ÿ°√√¡ µ—«Õ¬à“ß‡™àπ

Prasad et al. (2009) √“¬ß“π°“√«“ßµ”·Àπàß¬’π Pi-

1(t) „π¢â“«Õ‘π¥‘°“ (indica)  “¬æ—π∏ÿå Samba mahsuri

‚¥¬„™âª√–™“°√ F2 ´÷Ëß‡°‘¥®“°°“√º ¡√–À«à“ß ¢â“«

æ—π∏ÿå C101LAC °—∫ Samba mahsuri ·≈–∑¥ Õ∫

§«“¡µâ“π∑“π‚¥¬„™â‡™◊ÈÕ P. grisea  “¬æ—π∏ÿå DRR

001 æ∫«à“ ¬’π Pi-1(t) ¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡§Ÿà

∑’Ë 11 ·≈–Õ¬Ÿà„°≈â™‘¥°—∫‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ RM224

„πª√–‡∑»‰∑¬ Noenplab et al. (2006) ‰¥â

√“¬ß“π°“√»÷°…“µ”·Àπàß¬’πµâ“π∑“π‚√§‰À¡â¢Õß

¢â“«æ—π∏ÿå‡®â“ÀÕ¡π‘≈ ‚¥¬„™âª√–™“°√ RIL ¢Õß

§Ÿàº ¡√–À«à“ß¢â“«æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 °—∫¢â“«‡®â“

ÀÕ¡π‘≈ ·≈–„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ 111 ‡§√◊ËÕßÀ¡“¬
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„π°“√»÷°…“À“§«“¡ —¡æ—π∏å√–À«à“ßµ”·Àπàß¢Õß

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ ·≈–≈—°…≥–µâ“π∑“π‚√§‰À¡â

„π¢â“«‡®â“ÀÕ¡π‘≈ ‚¥¬∑¥ Õ∫√–¥—∫§«“¡µâ“π∑“πµàÕ

‚√§‰À¡â§Õ√«ß°—∫‡™◊ÈÕ P. grisea ®”π«π 3 ‰Õ‚´‡≈∑

‰¥â·°à THL191, THL318 ·≈– THL899 „πª√–™“°√

RIL ®”π«π 587 µ—«Õ¬à“ß æ∫«à“ ¢â“«‡®â“ÀÕ¡π‘≈¡’

QTLs §«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â®”π«π 3

QTLs ¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡§Ÿà∑’Ë 1, 11 ·≈– 12

‚¥¬¡’‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë„°≈â™‘¥°—∫ QTLs ¥—ß°≈à“«

14 ‡§√◊ËÕßÀ¡“¬ ´÷Ëß‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥—ß°≈à“«

 “¡“√∂π”¡“„™â‡æ◊ËÕ™à«¬„π°“√§—¥‡≈◊Õ°„π°“√ª√—∫ª√ÿß

æ—π∏ÿå¢â“«¢Õß‰∑¬„Àâµâ“π∑“π‚√§‰À¡â‰¥âµàÕ‰ª

ªí®®ÿ∫—π¡’√“¬ß“π°“√«“ßµ”·Àπàß¬’πµâ“π∑“π

‚√§‰À¡â„π®’‚π¡¢â“«Õ¬à“ß·æ√àÀ≈“¬ µ—«Õ¬à“ß¢Õß

µ”·Àπàß¬’π¥—ß°≈à“«· ¥ß„π Table1 ·≈– Figure 2

´÷Ëß¢âÕ¡Ÿ≈µ”·Àπàß¬’πµâ“π∑“π‚√§‰À¡âπ’È‡ªìπ¢âÕ¡Ÿ≈∑’Ë‰¥â

®“°∞“π¢âÕ¡Ÿ≈ “∏“√≥– (Oryzabase ·≈– Gramene)

‚¥¬æ∫°“√°√–®“¬µ—«¢Õß¬’πµâ“π∑“π‚√§‰À¡â‡°◊Õ∫

∑ÿ°‚§√‚¡‚´¡ ¬°‡«âπ‚§√‚¡‚´¡§Ÿà∑’Ë 3 ·≈– 10

°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ°æ—π∏ÿå¢â“«

µâ“π∑“π‚√§‰À¡â

°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ°

(MAS) „π°“√æ—≤π“ “¬æ—π∏ÿå ‡ªìπ«‘∏’°“√∑’Ëπ‘¬¡„™â

°—πÕ¬à“ß°«â“ß¢«“ß„πªí®®ÿ∫—π ‚¥¬‡ªìπ°“√§—¥‡≈◊Õ°∑’Ë

®’‚π‰∑ªá¢Õß¬’π∑’Ë§«∫§ÿ¡≈—°…≥–∑’ËµâÕß°“√ ´÷Ëß¡’

§«“¡ —¡æ—π∏å°—∫‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥—ß°≈à“« ∑”„Àâ

¡’§«“¡·¡àπ¬” Ÿß ™à«¬¬àπ√–¬–‡«≈“„π°“√§—¥‡≈◊Õ°

 “¡“√∂§—¥‡≈◊Õ°‰¥âÀ≈“¬≈—°…≥–æ√âÕ¡°—π ·≈–≈¥

‚Õ°“ °“√‰¥â≈—°…≥–∑’Ë‰¡àµâÕß°“√ ÷́Ëßµ‘¥¡“°—∫

≈—°…≥–∑’ËµâÕß°“√§—¥‡≈◊Õ° (linkage drag) Õ¬à“ß‰√

°Áµ“¡ §«“¡ ”‡√Á®¢Õß°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π

°“√§—¥‡≈◊Õ°„π°“√ª√—∫ª√ÿßæ—π∏ÿåπ—Èπ ¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬

 ”§—≠ ‰¥â·°à ®”π«π¢Õß¬’π‡ªÑ“À¡“¬ √–¬–∑“ß√–À«à“ß

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈°—∫¬’π‡ªÑ“À¡“¬ (§«√πâÕ¬°«à“ 5

cM) ¢π“¥ª√–™“°√∑’Ë„™â„π°“√§—¥‡≈◊Õ° ™π‘¥·≈–

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë„™â ªØ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ß¬’π°—∫

 ¿“æ·«¥≈âÕ¡ §«“¡ —¡æ—π∏å¢Õß¬’π„π°“√∑”ß“π

√à«¡°—π ·≈–®”π«π§√—Èß„π°“√§—¥‡≈◊Õ° (∏’√¬ÿ∑∏, 2546;

Collard and Mackill, 2008; Sreewongchai et al.,

2010)

‚¥¬∑—Ë «‰ª°“√ª√–¬ÿ°µå „™â ‡§√◊Ë ÕßÀ¡“¬

‚¡‡≈°ÿ≈„π°“√ª√—∫ª√ÿßæ—π∏ÿåæ◊™π—Èπ  “¡“√∂·∫àß‰¥â 3

√Ÿª·∫∫ ‰¥â·°à (1) °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬

„π°“√§—¥‡≈◊Õ°„π°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫

(marker assisted backcrossing, MAB) (2) °“√„™â

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√√«¡¬’π (marker assisted

pyramiding) ·≈– (3) °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π

°“√§—¥‡≈◊Õ°„π≈Ÿ°º ¡™—Ë«·√°Ê (early generation

marker assisted selection) (Collard and Mackill,

2008)

(1) °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥

‡≈◊Õ°„π°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫ (MAB)

°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫ ‡ªìπ°“√

ª√—∫ª√ÿßæ—π∏ÿå¢â“«∑’Ë¡’≈—°…≥–∑“ß°“√‡°…µ√Õ◊Ëπ¥’Õ¬Ÿà·≈â«

·µà¬—ß¢“¥≈—°…≥–¥’∫“ßª√–°“√ ‡™àπ ≈—°…≥–

µâ“π∑“π‚√§‰À¡â °“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫

®–‡ªìπ°“√º ¡√–À«à“ß “¬æ—π∏ÿå„Àâ (donor) °—∫ “¬

æ—π∏ÿå√—∫ (recurrent) ‚¥¬¢â“« “¬æ—π∏ÿå„Àâ®–¡’¬’πµâ“π∑“π

‚√§‰À¡â ·≈–¢â“« “¬æ—π∏ÿå√—∫®–‡ªìπæ—π∏ÿå∑’Ë¡’

≈—°…≥–∑“ß°“√‡°…µ√Õ◊ËπÊ ∑’Ë¥’Õ¬Ÿà·≈â« ·≈–¡’°“√

ª≈Ÿ°°—π·æ√àÀ≈“¬ ·µàÕàÕπ·ÕµàÕ‚√§‰À¡â ‡™àπ ¢â“«

æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ·≈–¢â“«æ—π∏ÿå °¢ 6 ‡ªìπµâπ

°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ°

 “¡“√∂™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫

º ¡°≈—∫ ‚¥¬∑—Ë«‰ª°“√§—¥‡≈◊Õ°®–·∫àß‰¥â‡ªìπ 3 √–¥—∫

§◊Õ √–¥—∫·√°‡ªìπ°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈§—¥‡≈◊Õ°

µ√ß¬’π‡ªÑ“À¡“¬ (foreground selection) ∑’Ë§«∫§ÿ¡

≈—°…≥–µâ“π∑“π‚√§‰À¡â ´÷Ëß®–‡ªìπ°“√§—¥‡≈◊Õ°∑’Ë

®’‚π‰∑ªá  “¡“√∂„™â·∑π°“√§—¥‡≈◊Õ°®“°øï‚π‰∑ªá́ ÷Ëß

µâÕß„™â·√ßß“π·≈–§à“„™â®à“¬ Ÿß (laborious phenotype

screening) À√◊Õ „™â§—¥‡≈◊Õ°≈—°…≥–∑’Ë∂Ÿ°§«∫§ÿ¡¥â«¬
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¬’π¥âÕ¬ ́ ÷Ëß “¡“√∂∑”‰¥âßà“¬ (Hospital and Charcosset,

1997) √–¥—∫∑’Ë Õß‡ªìπ°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈§—¥

‡≈◊Õ°≈Ÿ°º ¡°≈—∫ (BC progeny) ∑’Ë¡’¬’π‡ªÑ“À¡“¬´÷Ëß

¢π“∫¢â“ß¥â«¬‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’ËÕ¬Ÿà„°≈â™‘¥°—∫¬’π¥—ß

°≈à“« (tightly linked flanking markers) À√◊Õ‡√’¬°«à“

çrecombinant selectioné «—µ∂ÿª√– ß§å¢Õß°“√§—¥

‡≈◊Õ°·∫∫π’È ‡æ◊ËÕµâÕß°“√≈¥¢π“¥¢Õß™‘Èπ à«π

‚§√‚¡‚´¡ ∑’Ë¡’¬’π‡ªÑ“À¡“¬®“° “¬æ—π∏ÿå„Àâ (size of

introgression) ́ ÷Ëß®–‡ªìπ°“√≈¥ªí≠À“°“√‡°‘¥ linkage

drag À√◊Õ ≈¥‚Õ°“ °“√‰¥â≈—°…≥–∑’Ë‰¡àµâÕß°“√´÷Ëß

µ‘¥¡“°—∫¬’π‡ªÑ“À¡“¬ (Hospital, 2005) ‚¥¬°“√„™â

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’Ë¢π“∫À—«∑â“¬¢Õß¬’π‡ªÑ“À¡“¬ ∑’Ë

¡’√–¬–∑“ßπâÕ¬°«à“ 5 cM ®–™à«¬≈¥ªí≠À“¥—ß°≈à“«‰¥â

·≈–√–¥—∫ ÿ¥∑â“¬‡ªìπ°“√§—¥‡≈◊Õ°≈Ÿ°º ¡°≈—∫∑’Ë‰¥â

√—∫°“√§—¥‡≈◊Õ°·≈â««à“¡’¬’π‡ªÑ“À¡“¬ „Àâ¡’≈—°…≥–

§≈â“¬æ—π∏ÿå√—∫¡“°∑’Ë ÿ¥¥â«¬ çbackground markeré

‚¥¬‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥—ß°≈à“«‰¡à¡’°“√‡™◊ËÕ¡‚¬ß°—∫

¬’π‡ªÑ“À¡“¬ ‡√’¬°°“√§—¥‡≈◊Õ°·∫∫π’È«à“ çbackground

selectioné (Hospital and Charcosset, 1997; Frisch et

al., 1999) ´÷Ëß®–‡ªìπ°“√‡√àß„Àâ‰¥âµâπ∑’Ë¡’¬’π‡ªÑ“À¡“¬

·≈–¡’≈—°…≥–µà“ßÊ §≈â“¬ “¬æ—π∏ÿå√—∫¡“°∑’Ë ÿ¥ ‚¥¬

∑—Ë«‰ª°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫¥â«¬«‘∏’¡“µ√∞“π

®–µâÕß„™â‡«≈“Õ¬à“ßπâÕ¬ª√–¡“≥ 6 ™—Ë«√ÿàπ¢÷Èπ‰ª ·µà

° “ √ „ ™â ‡ § √◊Ë Õ ß À¡ “ ¬ ‚¡ ‡ ≈ °ÿ ≈   “ ¡ “ √ ∂∫ √ √ ≈ÿ

«—µ∂ÿª√– ß§å‰¥â¥â«¬°“√º ¡°≈—∫‡æ’¬ß 4 (BC4) À√◊Õ

3 (BC3) ™—Ë«√ÿàπ ·≈– ∫“ß§√—ÈßÕ“®„™â‡æ’¬ß 2 (BC2) ™—Ë«

√ÿàπ ‡∑à“π—Èπ (Visscher et al., 1996; Hospital and

Charcosset 1997; Frisch et al., 1999)

µ—«Õ¬à“ß§«“¡ ”‡√Á®¢Õß°“√„™â‡§√◊ËÕßÀ¡“¬

‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ° „π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«

„Àâµâ“π∑“π‚√§‰À¡â ‚¥¬«‘∏’°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫

º ¡°≈—∫„πª√–‡∑»‰∑¬ ‰¥â·°à °“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«

°¢ 6 „Àâµâ“π∑“π‚√§‰À¡â Wongsaprom et al. (2010)

‰¥âº ¡æ—π∏ÿå¢â“«√–À«à“ßæ—π∏ÿå‡®â“ÀÕ¡π‘≈ ´÷Ëß¡’ QTLs

§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â 2 µ”·Àπàß ∫π

‚§√‚¡‚´¡§Ÿà∑’Ë 1 ·≈– 11 (qBl1 ·≈– qBl11) °—∫

¢â“«æ—π∏ÿå °¢ 6 ´÷ËßÕàÕπ·ÕµàÕ‚√§‰À¡â ‰¥â≈Ÿ°º ¡ F1

®“°π—Èπª≈àÕ¬„Àâº ¡µ—«‡Õß‰¥â≈Ÿ° F2 ·≈â«„™â‡§√◊ËÕßÀ¡“¬

‚¡‡≈°ÿ≈ RM212/RM319 ·≈– RM224/RM144 ´÷Ëß

‡ªìπ‡§√◊ËÕßÀ¡“¬∑’Ë¢π“∫¢â“ßÀ—«∑â“¬¢Õß QTLs ∑’Ë§«∫§ÿ¡

≈—°…≥–µâ“π∑“π‚√§‰À¡â∫π‚§√‚¡‚´¡§Ÿà∑’Ë 1 ·≈–

11 µ“¡≈”¥—∫ (qBl1 ·≈– qBl11) (Table 2) ‡ªìπµ—«™à«¬

„π°“√§—¥‡≈◊Õ° ‰¥âµâπ F2 ∑’Ë¡’ qBl1 ·≈– qBl11 ∑’Ë‡ªìπ

ŒÕ‚¡‰´°—  (F2 No. 334) ́ ÷Ëßπ”¡“„™â‡ªìπ “¬æ—π∏ÿå„Àâ

QTLs µâ“π∑“π‚√§‰À¡â (qBl1 ·≈– qBl11) „π°“√

ª√—∫ª√ÿßæ—π∏ÿå·∫∫º ¡°≈—∫Õ’°µàÕÀπ÷Ëß ‚¥¬º ¡

°≈—∫∑—ÈßÀ¡¥ 4 §√—Èß „π·µà≈–√ÿàπº ¡°≈—∫ ®–§—¥

‡≈◊Õ°·∫∫ foreground selection ‡æ◊ËÕ„Àâ‰¥â¬’π‡ªÑ“À¡“¬

(qBl1 ·≈– qBl11) ®π‰¥â≈Ÿ°º ¡°≈—∫ BC4F1 ®“°π—Èπ

§—¥‡≈◊Õ°·∫∫ background selection „π¢â“« BC4F1

·≈– BC4F2 ‡æ◊ËÕ„Àâ‰¥â®’‚π¡¢Õß¢â“«æ—π∏ÿå °¢ 6 ¡“Õ¬Ÿà

„π¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥¢Õß °¢ 6 ∑’Ë¡’ qBl1 ·≈– qBl11

¡“°∑’Ë ÿ¥ ‚¥¬„™â‡§√◊ËÕßÀ¡“¬ SSR ®”π«π 45

‡§√◊ËÕßÀ¡“¬ æ∫«à“  “¡“√∂§—¥‡≈◊Õ°¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥

BC4F2 ∑’Ë¡’ qBl1 ·≈– qBl11 ·≈–¡’≈—°…≥–‡À¡◊Õπ

¢â“«æ—π∏ÿå °¢ 6 ‰¥â∂÷ß√âÕ¬≈– 98 ®“°π—Èπ·∫àß°≈ÿà¡

ª√–™“°√ BC4F2 ÕÕ°‡ªìπ 4 °≈ÿà¡µ“¡®”π«π¢Õß

QTLs ∑’Ë§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â ·≈â«π”¡“

∑¥ Õ∫§«“¡µâ“π∑“π‚√§‰À¡â ‚¥¬„™â‡™◊ÈÕ “‡Àµÿ

‚√§‰À¡â∑’Ë‡ªìπµ—«·∑π®“°°≈ÿà¡‡™◊ÈÕ∑’Ëæ∫„ππ“πÈ”Ωπ ∑’Ë

¡’§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡®”π«π 10 ‰Õ‚´‡≈∑

æ∫«à“ “¬æ—π∏ÿå¢â“«∑’Ë¡’ QTLs µâ“π∑“π‚√§‰À¡â∑—Èß 2

µ”·Àπàß (qBl1 ·≈– qBl11) ¡’§«“¡ “¡“√∂„π°“√

µâ“π∑“π‚√§‰À¡â¥’°«à“ª√–™“°√ BC4F2 °≈ÿà¡Õ◊ËπÊ ∑’Ë

¡’ qBl1 À√◊Õ qBl11 ‡æ’¬ßµ”·Àπàß‡¥’¬« ®“°π—Èπ®÷ß

ª√–‡¡‘π≈—°…≥– ”§—≠∑“ß°“√‡°…µ√∑’Ë·ª≈ß∑¥≈Õß

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å æ∫«à“≈—°…≥–∑“ß°“√

‡°…µ√∑—Ë«‰ª ·≈–§ÿ≥¿“æ∑“ß°“¬¿“æ¢Õß¢â“« “¬æ—π∏ÿå

ª√—∫ª√ÿßπ—Èπ¡’≈—°…≥–§≈â“¬æ—π∏ÿå °¢ 6 Õ¬à“ß‰√°Áµ“¡

¢â“« “¬æ—π∏ÿåª√—∫ª√ÿß¥—ß°≈à“«¬—ß¡’≈—°…≥–∑“ß°“√

‡°…µ√∫“ß≈—°…≥– ‡™àπ §«“¡ Ÿßµâπ ®”π«πÀπàÕ

®”π«π‡¡≈Á¥µàÕ√«ß º≈º≈‘µ ·≈– ‡ªÕ√å‡´Áπµå¢Õß¢â“«∑’Ë
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 ’‰¥â ·µ°µà“ß®“°æ—π∏ÿå¢â“« °¢ 6 ∑—Èßπ’ÈÕ“®‡ªìπº≈

‡π◊ËÕß¡“®“°°“√‡°‘¥ linkage drag √–À«à“ß qBl1 À√◊Õ

qBl11 ∑’Ë§«∫§ÿ¡≈—°…≥–¥—ß°≈à“« ‡¡◊ËÕπ”¢â“« “¬æ—π∏ÿå

ª√—∫ª√ÿß ‰ª∑¥ Õ∫º≈º≈‘µ„π·À≈àßª≈Ÿ°„π¿“§µ–«—π

ÕÕ°‡©’¬ß‡Àπ◊Õ 4 ®—ßÀ«—¥ ‰¥â·°à  °≈π§√ ÀπÕß§“¬

Õÿ∫≈√“™∏“π’ ·≈–¢Õπ·°àπ ‚¥¬∑—Ë«‰ªæ∫«à“ ¢â“«

 “¬æ—π∏ÿåª√—∫ª√ÿß§Ÿà·Ω¥ °¢ 6 µâ“π∑“π‚√§‰À¡âπ’È

 “¡“√∂ª√—∫µ—«‰¥â¥’„ππ“πÈ”Ωπ„π¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬ ‚¥¬„Àâº≈º≈‘µ‚¥¬‡©≈’Ë¬ Ÿß°«à“æ—π∏ÿå

°¢ 6 ®“°π—Èπ‰¥â¡’°“√π”¢â“« “¬æ—π∏ÿåª√—∫ª√ÿß§Ÿà·Ω¥

°¢ 6 µâ“π∑“π‚√§‰À¡âπ’È ‰ªª≈Ÿ°∑¥ Õ∫„π·ª≈ß

‡°…µ√°√„π¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

„πªï æ.». 2550 æ∫«à“ ¡’¢â“« “¬æ—π∏ÿåª√—∫ª√ÿß§Ÿà·Ω¥

°¢ 6 µâ“π∑“π‚√§‰À¡â®”π«π 2  “¬æ—π∏ÿå ‰¥â√—∫

°“√¬Õ¡√—∫®“°‡°…µ√°√ ·≈–¡’°“√ª≈Ÿ°·∑π¢â“«æ—π∏ÿå

°¢ 6 „π·À≈àß∑’Ë¡’°“√√–∫“¥¢Õß‚√§‰À¡â

(2) °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√√«¡

¬’πµâ“π∑“π‚√§‰À¡â

°“√√«¡¬’πµâ“π∑“π‚√§‰À¡âÀ≈“¬Ê ¬’π¡“‰«â

„π¢â“«æ—π∏ÿå‡¥’¬« ‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë„™â„π°“√ª√—∫ª√ÿß

æ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡âÕ¬à“ß¬—Ëß¬◊π (durable

resistance) ‡π◊ËÕß®“°¬’πµâ“π∑“π‚√§‰À¡â·µà≈–¬’π ¡’

§«“¡®”‡æ“–„π°“√µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ‚√§‰À¡â∑’Ë

·µ°µà“ß°—π À“°¡’°“√√«¡¬’πµâ“π∑“π‚√§‰À¡âÀ≈“¬Ê

Figure 3 Marker-assisted backcross scheme showing the development of backcross-introgression lines, F2
#334 was chosen as donor. MAS was applied to F2, BC2F1, BC3F1, BC4F1 and BC4F2 progenies.
The selected BC4F2 were self-pollinated and used for the QTL validation (Wongsaprom et al.,
2010)
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¬’π®–∑”„Àâ¢â“«· ¥ß§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ

‚√§‰À¡â‰¥â‡æ‘Ë¡¢÷Èπ Õ—π‡ªìπº≈‡π◊ËÕß¡“®“°°“√· ¥ßÕÕ°

¢Õß¬’π∑’Ë‡ √‘¡°—π (additive) (Koide et al., 2010)

πÕ°®“°π’Èæ∫«à“æ—π∏ÿå¢â“«∑’Ë¡’¬’πµâ“π∑“π¡“°°«à“ Õß

¬’ππ—Èπ ‡™◊ÈÕ∑’Ë®–‡¢â“∑”≈“¬¡’°“√ª√—∫µ—«„Àâ‡¢â“∑”≈“¬

‰¥âπâÕ¬°«à“æ—π∏ÿå¢â“«∑’Ë¡’¬’πµâ“π∑“π‡æ’¬ß¬’π‡¥’¬« ∑’Ë

ºà“π¡“„πÕ¥’µπ—Èπ æ∫«à“‡ªìπ°“√¬“°∑’Ë®–√«¡¬’π

µâ“π∑“π‚√§À≈“¬Ê ¬’π‚¥¬°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«

·∫∫¡“µ√∞“π ‡π◊ËÕß®“°¢â“« “¬æ—π∏ÿåª√—∫ª√ÿß¡’°“√

· ¥ßøï‚π‰∑ªá‡À¡◊Õπ°—π ¥—ßπ—Èπ®÷ß®”‡ªìπµâÕß¡’°“√

∑¥ Õ∫√ÿàπ≈Ÿ° «à“ “¬æ—π∏ÿå„¥¡’¬’πµâ“π∑“π¡“°°«à“Àπ÷Ëß

¬’π ´÷Ëß°“√ªØ‘∫—µ‘¡’§«“¡¬ÿàß¬“° µâÕß„™â·√ßß“π·≈–

§à“„™â®à“¬ Ÿß ·≈–°“√§—¥‡≈◊Õ°≈—°…≥–µâ“π∑“π‚√§‰À¡â

µâÕßÕ“»—¬ ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡ ‡æ◊ËÕ„Àâ¬’π¥—ß

°≈à“«¡’°“√· ¥ßÕÕ°¢Õß≈—°…≥–µâ“π∑“π ·≈–À“°

ªí®®—¬ ¿“æ·«¥≈âÕ¡‰¡à‡À¡“– ¡ °ÁÕ“®∑”„Àâπ—°

ª√—∫ª√ÿßæ—π∏ÿåµ—¥ ‘π„®§—¥‡≈◊Õ°º‘¥æ≈“¥‰¥â ¥—ßπ—Èπ

°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â ‚¥¬°“√

√«¡¬’πµâ“π∑“π‚√§‰À¡âÀ≈“¬Ê ¬’ππ—Èπ ®–µâÕß„™â‡§√◊ËÕß

¡◊Õ∑’Ë¡’ª√– ‘∑∏‘¿“æ ·≈–¡’§«“¡·¡àπ¬”¡“™à«¬„π

°“√§—¥‡≈◊Õ°

°“√π”‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¡“™à«¬„π°“√√«¡

¬’πµâ“π∑“π‚√§‰À¡â (pyramiding blast resistance

genes) ‡ªìπ«’∏’°“√™à«¬„π°“√§—¥‡≈◊Õ°µ√ßµ”·Àπàß

¢Õß¬’π À√◊Õ QTLs ∑’Ë§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§

‰À¡â ∑”„Àâ “¡“√∂§—¥‡≈◊Õ°À≈“¬Ê ¬’π‰¥âæ√âÕ¡°—π

„π√–¬–∑’Ëµâπ¢â“«¬—ß‡≈Á°Õ¬Ÿà ́ ÷Ëß∑”„Àâ°“√ª√—∫ª√ÿßæ—π∏ÿå

¡’§«“¡√«¥‡√Á«¢÷Èπ µ—«Õ¬à“ß§«“¡ ”‡√Á®¢Õß°“√ª√—∫ª√ÿß

æ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â‚¥¬°“√√«¡¬’π ‰¥â·°à

Hittamari et al. (2000) ‰¥â√«¡¬’πµâ“π∑“π‚√§‰À¡â

(gene pyramiding) ®”π«π 3 ¬’π ‰¥â·°à ¬’π Pi1, Piz-

5 ·≈– Pita ´÷Ëß‡ªìπ¬’πµâ“π∑“π‚√§‰À¡â·∫∫°«â“ß

·≈–¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡∑’Ë 11, 6 ·≈–12 µ“¡

≈”¥—∫ ¡“‰«â„π “¬æ—π∏ÿå¢â“«‡æ◊ËÕ„™â‡ªìπ·À≈àßæ—π∏ÿ

°√√¡„π°“√ª√—∫ª√ÿßæ—π∏ÿå ‚¥¬¡’¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥

(near isogenic lines: NILs) ¢Õß CO39 ∑’Ë¡’¬’π

µâ“π∑“π‚√§‰À¡â Pi1, Piz-5 ·≈– Pita ‰¥â·°à æ—π∏ÿå

C101LAC, C101A51 ·≈– C101PKT µ“¡≈”¥—∫

‡ªìπ·À≈àßæ—π∏ÿ°√√¡ (donor parent) ·≈–„™â‡§√◊ËÕßÀ¡“¬

RFLP ™à«¬„π°“√§—¥‡≈◊Õ°¬’π§«∫§ÿ¡≈—°…≥–

µâ“π∑“π‚√§‰À¡â¥—ß°≈à“« ‚¥¬„™â§Ÿàº ¡ Õß§Ÿà §◊Õ

C101LAC × C101A51 ·≈– C101LAC × C101PKT

·≈–ª≈àÕ¬„Àâº ¡µ—«‡Õß®π∂÷ßª√–™“°√ F2 ·≈â«§—¥

‡≈◊Õ°µâπ¢â“« (homozygous plant) ∑’Ë¡’¬’πµâ“π∑“π

‚√§‰À¡â∑—Èß Õß¬’π§◊Õ Pi1, Piz-5 ·≈– Pi1, Pita µ“¡

≈”¥—∫ ®“°π—Èππ”ª√–™“°√∑’Ëºà“π°“√§—¥‡≈◊Õ°®“°∑—Èß Õß

§Ÿà¡“º ¡°—π ·≈â«ª≈àÕ¬„Àâº ¡µ—«‡Õß®π‰¥âª√–™“°√

F2 ·≈–§—¥‡≈◊Õ°µâπ¢â“«∑’Ë¡’¬’πµâ“π∑“π‚√§‰À¡â∑—Èß

 “¡¬’π·∫∫ŒÕ‚¡‰´°—  ‚¥¬„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥—ß

°≈à“« ®“°π—Èππ”‰ª∑¥ Õ∫§«“¡ “¡“√∂„π°“√

µâ“π∑“πµàÕ‡™◊ÈÕ√“ “‡Àµÿ‚√§‰À¡â„πª√–‡∑»øî≈‘ªªîπ å

®”π«π 6 ‰Õ‚´‡≈∑ æ∫«à“ “¬æ—π∏ÿå¢â“«∑’Ë¡’¬’π

µâ“π∑“π‚√§‰À¡â∑—Èß 3 ¬’π · ¥ß§«“¡µâ“π∑“πµàÕ

‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â‰¥âÀ≈“¬ “¬æ—π∏ÿå

πÕ°®“°π’È Koide et al. (2010) ‰¥â√“¬ß“π°“√

√«¡¬’πµâ“π∑“π‚√§‰À¡â·∫∫°«â“ß Pish ·≈– Pib ́ ÷Ëß

¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡§Ÿà∑’Ë 1 ·≈– 2 µ“¡≈”¥—∫

®“°¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥ (NILs) ¢Õß¢â“«æ—π∏ÿå CO39

‰¥â·°à  “¬æ—π∏ÿå IRBLsh-S[CO] ·≈– IRBLb-W[CO]

µ“¡≈”¥—∫ ‚¥¬π”¢â“«∑—Èß Õß “¬æ—π∏ÿå¡“º ¡°—π

·≈â«ª≈àÕ¬„Àâº ¡µ—«‡Õß®π∂÷ßª√–™“°√ F3 ®“°π—Èπ

„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ°µâπ¢â“« ∑’Ë¡’¬’π

µâ“π∑“π‚√§‰À¡â∑—Èß Õß¬’π·∫∫ŒÕ‚¡‰´°—  ·≈â«

∑¥ Õ∫§«“¡µâ“π∑“π‚¥¬°“√ª≈Ÿ°‡™◊ÈÕ “‡Àµÿ‚√§

‰À¡â∑’Ëæ∫„πª√–‡∑»øî≈‘ªªîπ å®”π«π 16 ‰Õ‚´‡≈∑

æ∫«à“ “¬æ—π∏ÿå¢â“«∑’Ë¡’¬’πµâ“π∑“π‚√§‰À¡â∑—Èß 2 ¬’π

 “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â‰¥â¥’¢÷Èπ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ “¬æ—π∏ÿåæàÕ·≈–·¡à

 ”À√—∫„πª√–‡∑»‰∑¬ Suwannual et al. (2009)

‰¥â√«¡¬’πµâ“π∑“π‚√§‰À¡â®“°¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥ °¢

6 (RD6-NILs) ∑’Ë¡’ QTLs µâ“π∑“π‚√§‰À¡â∫π

‚§√‚¡‚´¡∑’Ë 1 ·≈– 11 (°¢ 6 × ‡®â“ÀÕ¡π‘≈) °—∫ ¢â“«
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 “¬æ—π∏ÿå§Ÿà·Ω¥ °¢ 6 (RD6-NILs) ∑’Ë¡’ QTLs

µâ“π∑“π‚√§‰À¡â∫π‚§√‚¡‚´¡∑’Ë 2 ·≈– 12 (°¢ 6 ×

P0489) ‰¥âª√–™“°√ F1 ®“°π—Èπº ¡°≈—∫‰ª¬—ß °¢ 6

®”π«π 2 §√—Èß ·≈–º ¡µ—«‡ÕßÕ’° 2 §√—Èß ®π‰¥â

ª√–™“°√ BC2F2:3 „π·µà≈–√ÿàπ¢Õß°“√º ¡°≈—∫

(ª√–™“°√ BC1F1, BC2F1 ·≈– BC2F2) ·≈â«„™â

‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈´÷ËßÕ¬Ÿà„°≈â™‘¥°—∫ QTLs §«∫§ÿ¡

≈—°…≥–µâ“π∑“π‚√§‰À¡â¥—ß°≈à“«¡“™à«¬„π°“√§—¥

‡≈◊Õ° (Table 2) ®π‰¥â≈Ÿ°º ¡ BC2F2:3 ∑’Ë¡’ QTLs

§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â∑—Èß 4 µ”·Àπàß (qBl1,

qBl11, qBl2 ·≈– qBl12) ®“°π—Èπ∑¥ Õ∫§«“¡ “¡“√∂

„π°“√µâ“π∑“π‚√§‰À¡â„π¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥ °¢ 6

∑’Ë¡’°“√√«¡¬’π¥—ß°≈à“« ‚¥¬„™â«‘∏’ artificial inoculation

„™â ‡™◊ÈÕ∑’Ë ‡°Á∫√«∫√«¡®“°·À≈àßª≈Ÿ°¢â“«∑’Ë¡’°“√

√–∫“¥¢Õß‚√§‰À¡â„πª√–‡∑»‰∑¬ ¡“∑¥ Õ∫∑—ÈßÀ¡¥

8 ‰Õ‚´‡≈∑ æ∫«à“ “¬æ—π∏ÿå BC2F2:3 ∑’Ë¡’°“√√«¡

QTLs µâ“π∑“π‚√§‰À¡â∑—Èß ’Ëµ”·Àπàßπ’È ¡’√–¥—∫

§«“¡µâ“π∑“π‚√§‰À¡â Ÿß°«à“¢â“«æ—π∏ÿå‡®â“ÀÕ¡π‘≈ ·≈–

P0489 ´÷Ëß„™â‡ªìπ “¬æ—π∏ÿå„Àâ„π°“√º ¡·µà≈–§Ÿà

· ¥ß„Àâ‡ÀÁπ«à“¢â“« “¬æ—π∏ÿå§Ÿà·Ω¥ °¢ 6 ∑’Ë¡’ QTLs

§«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡âπ’È¡’ª√– ‘∑∏‘¿“æ

„π°“√µâ“π∑“π‚√§‰À¡â‰¥â¥’°«à“¢â“«æ—π∏ÿå °¢ 6

®“°µ—«Õ¬à“ßß“π«‘®—¬¥—ß°≈à“« · ¥ß„Àâ‡ÀÁπ∂÷ß

ª√– ‘∑∏‘¿“æ¢Õß°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¡“™à«¬

„π°“√√«¡¬’πµâ“π∑“π‚√§‰À¡â ‡æ◊ËÕ„Àâ‰¥âæ—π∏ÿå¢â“«∑’Ë

¡’§«“¡µâ“π∑“π·∫∫°«â“ß·≈–¬—Ëß¬◊π ‡æ‘Ë¡§«“¡

·¡àπ¬”¢Õß°“√§—¥‡≈◊Õ°  “¡“√∂§—¥‡≈◊Õ°≈—°…≥–

µâ“π∑“π‚√§®“°‡™◊ÈÕ “‡Àµÿ∑’ËÀ≈“°À≈“¬‰¥âæ√âÕ¡°—π

¢≥–∑’Ëµâπ¬—ß‡≈Á°Õ¬Ÿà ·≈–≈¥§à“„™â®à“¬·≈–·√ßß“π„π

°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√µâ“π∑“π‡™◊ÈÕ “‡Àµÿ

‚√§‰À¡â

(3) °“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥

‡≈◊Õ°„π≈Ÿ°º ¡™—Ë«·√°Ê

°“√π”‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¡“™à«¬„π°“√§—¥

‡≈◊Õ°π—Èπ  “¡“√∂∑”‰¥â„π∑ÿ°√–¬–¢Õß°“√ª√—∫ª√ÿß

æ—π∏ÿå ·µà∑’Ë„Àâª√–‚¬™πå Ÿß ÿ¥ §◊Õ °“√™à«¬§—¥‡≈◊Õ°

„π≈Ÿ°º ¡™—Ë«·√°Ê (F2 ·≈– F3) ‡æ√“–«à“ “¡“√∂

°”®—¥µâπ∑’Ë¡’≈—°…≥–∑’Ë‰¡àµâÕß°“√ „Àâ‡À≈◊Õ‡©æ“–µâπ∑’Ë

¡’¬’π‡ªÑ“À¡“¬‡æ’¬ß‰¡à°’Ë “¬æ—π∏ÿå ´÷Ëß™à«¬„Àâπ—°ª√—∫ª√ÿß

æ—π∏ÿå “¡“√∂¥Ÿ·≈ “¬æ—π∏ÿå¥—ß°≈à“«‰¥â„°≈â™‘¥„π√ÿàπ

µàÕ‰ª πÕ°®“°π’È¬—ß™à«¬„Àâª√–À¬—¥§à“„™â®à“¬„π°“√

ª√–‡¡‘π≈—°…≥–Õ◊ËπÊ (‚¥¬‡©æ“–°“√„™âæ◊Èπ∑’Ë·ª≈ß

∑¥ Õ∫) ‚¥¬π—°ª√—∫ª√ÿßæ—π∏ÿå “¡“√∂¡ÿàß‡πâπ‡©æ“–

 “¬æ—π∏ÿåª√—∫ª√ÿß‡æ’¬ß‰¡à°’Ë “¬æ—π∏ÿå (few breeding

lines) ‡∑à“π—Èπ

µ—«Õ¬à“ß°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π

°“√§—¥‡≈◊Õ°„π≈Ÿ°º ¡™—Ë«·√°Ê ‰¥â·°à °“√æ—≤π“

Figure 4 The breeding scheme for pyramiding 4
targets blast resistance QTLs from IR64
and JHN rice varieties (Sreewongchai et
al., 2010)
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 “¬æ—π∏ÿå¢â“«µâ“π∑“πµàÕ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â„π

ª√–‡∑»‰∑¬·∫∫°«â“ß‚¥¬ Sreewongchai et al. (2010)

‚¥¬°“√º ¡æ—π∏ÿå¢â“« IR64 ·≈– ‡®â“ÀÕ¡π‘≈ ´÷Ëß¡’

QTLs §«∫§ÿ¡≈—°…≥–µâ“π∑“π‚√§‰À¡â∫π

‚§√‚¡‚´¡∑’Ë 2 ·≈–12 ·≈–‚§√‚¡‚´¡∑’Ë 1 ·≈– 11

µ“¡≈”¥—∫ ‚¥¬„™â«‘∏’°“√ª√—∫ª√ÿßæ—π∏ÿå·∫∫ ◊∫ª√–«—µ‘

(pedigree method) ·≈–„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈∑’ËÕ¬Ÿà

„°≈â™‘¥°—∫µ”·Àπàß QTLs ¥—ß°≈à“«¡“™à«¬„π°“√§—¥

‡≈◊Õ°„πª√–™“°√ F2 ·≈– F3 (Table 2) ®“°ª√–™“°√

F2 ®”π«π 282 µâπ  “¡“√∂§—¥‡≈◊Õ°µâπ∑’Ë¡’ QTLs ¥—ß

°≈à“« ‰¥â®”π«π 94 µâπ ®“°π—Èππ”µâπ∑’Ëºà“π°“√§—¥

‡≈◊Õ°¡“ª≈Ÿ°µàÕ‡ªìπª√–™“°√ F3 ·≈â«§—¥‡≈◊Õ° QTLs

¥—ß°≈à“«Õ’°§√—Èß ®π‰¥âª√–™“°√ F4 µâπ∑’Ë‡ªìπŒÕ‚¡‰´

°—  ·≈–¡’ QTLs ∑—Èß 4 µ”·Àπàß ®”π«π 26 µâπ π”

¡“ª√–‡¡‘π§«“¡µâ“π∑“π‚√§‰À¡â ‚¥¬„™â‡™◊ÈÕ “‡Àµÿ

‚√§‰À¡â∑’Ë√«∫√«¡‰¥â®“°∑’Ëµà“ßÊ „πª√–‡∑»‰∑¬

®”π«π 11 ‰Õ‚´‡≈∑ ·∫àß‡ªìπ ‡™◊ÈÕ∑’Ë∑”„Àâ¢â“«‡®â“

ÀÕ¡π‘≈‡ªìπ‚√§®”π«π 1 ‰Õ‚´‡≈∑ (B1-2) ‡™◊ÈÕ∑’Ë

∑”„Àâ IR64 ‡ªìπ‚√§®”π«π 3 ‰Õ‚´‡≈∑ (THL84,

THL949 ·≈– THL1003) ‡™◊ÈÕ∑’Ë°àÕ„Àâ‡°‘¥‚√§Õ¬à“ß

√ÿπ·√ß„π¢â“«¢“«¥Õ°¡–≈‘ 105 ®”π«π 5 ‰Õ‚´‡≈∑

(THL191, THL212, THL653, THL699 ·≈– THL838)

·≈–‡™◊ÈÕ∑’Ë‰¡à°àÕ„Àâ‡°‘¥‚√§„π¢â“«¢“«¥Õ°¡–≈‘ 105

®”π«π 2 ‰Õ‚´‡≈∑ (TH12 ·≈– TH16) æ∫«à“  “¬

æ—π∏ÿå¢â“« family P280 „πª√–™“°√ F4 ®”π«π 8  “¬

æ—π∏ÿå (subfamily) ¡’ QTLs µâ“π∑“π‚√§‰À¡â®“°æ—π∏ÿå

IR64 (qBl2 ·≈– qBl12) ·≈–æ—π∏ÿå‡®â“ÀÕ¡π‘≈ (qBl1

·≈– qBl11)  “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ “‡Àµÿ‚√§‰À¡â

‰¥â∑—Èß 11 ‰Õ‚´‡≈∑ ®“°π—Èπª≈àÕ¬„Àâº ¡µ—«‡Õß‰¥â

ª√–™“°√ F5 ·≈â«ª√–‡¡‘π≈—°…≥–°“√‡°…µ√  “¡“√∂

§—¥‡≈◊Õ°‰¥â 6  “¬æ—π∏ÿå ·≈â«ª≈àÕ¬„Àâº ¡µ—«‡Õß‰¥â

ª√–™“°√ F6 ·≈–π”‰ª∑¥ Õ∫º≈º≈‘µ‚¥¬‡ª√’¬∫‡∑’¬∫

°—∫æ—π∏ÿå IR64, ‡®â“ÀÕ¡π‘≈, ™—¬π“∑ 1, ª∑ÿ¡∏“π’ 1

·≈– ÿæ√√≥∫ÿ√’ 1 æ∫«à“¡’¢â“«æ—π∏ÿåª√—∫ª√ÿß®”π«π 3

Table 2 Example of marker assisted selection for rice blast improvement

 Gene Donor Chromosome Markers Crosses References

Pi1 C101LAC 11 Npb181, RZ536 C101LAC / C101A51 // Hittalmari
Piz-5 C101A51 6 RZ64, RZ612, C101LAC / C101PKT et al., 2000

RG456, RG64-SAP
Pi-ta C101PKT 12 RG869, RZ397,

RG241
Pish IRBLsh-S 1 RM7419, RM1268, IRBLsh-S[CO] / IRBLb- Koide et al.,

[CO] RM6648, RM5811 W[CO] 2010
Pib IRBLb- 2 RM208, Pibdom

W[CO]
QTLs IR64 2 RM208 IR64 / Jao Hom Nin Sreewongchai

12 RM179 et al., 2010
QTLs Jao Hom Nin 1 RM212, RM319

11 RM144, RM139
QTLs Jao Hom Nin 1 RM319, RM212 RD6/Jao Hom Nin Wongsaprom

11 RM224, RM114 et al., 2010
QTLs RD6 / P0489 2 RM48, RM207 RD6 / P0489 // Suwannual et

12 RM313, RM277 RD6/ Jao Hom Nin al., 2009
QTLs RD6/ Jao 1 RM319, RM212

Hom Nin 11 RM224, RM114
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 “¬æ—π∏ÿå ∑’Ë„Àâº≈‘µ Ÿß°«à“¢â“«æ—π∏ÿåµ√«® Õ∫ ‰¥â·°à

P280-2-1, P280-8-3 ·≈– P280-8-4

®“°µ—«Õ¬à“ß¢â“ßµâπ· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ ”‡√Á®

¢Õß°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬§—¥‡≈◊Õ°„π°“√

ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π‚√§‰À¡â Õ¬à“ß‰√°Áµ“¡

¢âÕ®”°—¥ ”§—≠„π°“√¬Õ¡√—∫°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈

„πß“πª√—∫ª√ÿßæ—π∏ÿåæ◊™ §◊Õ §à“„™â®à“¬∑’Ë§àÕπ¢â“ß Ÿß

´÷Ëß°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈™à«¬„π°“√§—¥‡≈◊Õ°„π

°“√º ¡°≈—∫„π√–¬– —Èππ—Èπæ∫«à“ §à“„™â®à“¬‡√‘Ë¡µâπ

„π°“√„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈®– Ÿß°«à“ ‡¡◊ËÕ‡ª√’¬∫
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