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Using DNA marker to identify groundnut hybrid

in groundnut rust resistance research
Songklanakarin J. Sci. Technol., 2004, 26(2) : 139-152

There are many important steps in breeding for rust resistant groundnut cultivar e.g. evaluation of

resistance levels, and population building. Groundnut is self-pollinated crop, it has a high rate of self- polli-

nation in the breeding program. The use of DNA to classify hybridization would help to make more accurate

selection and speed up the progress of work. The population of this study was from crosses of susceptible

cultivars (KKU1 and Tainan 9) and resistant cultivar (NC Ac 17090). It was found that in F
1
, hybrids had

many characteristics in between the parentsícharacters. For example, hybrid of Tainan 9 ××××× NC Ac 17090 had

no difference from Tainan 9 in seed weight per plant, width and length of pod, but pod per plant and pod

weight per plant had higher values than those of Tainan 9 (high yield cultivar). However, hybrid of KKU2 ×××××
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NC Ac 17090 had seed weight per plant, width and length of pod values in between those of parents e.g. lower

than KKU 1 but higher than NC Ac 17090.

From RAPD technique, 120 primers have been screened. Only one primer (OPO11) showed a differ-

ence between NC Ac 17090 and susceptible cultivars (KKU1 and Tainan 9) at 1000 base.  So, it was introduced

as a tool to select F
1
 hybrid. The results indicated that F

1
 hybrids were 56.25 and 57.69% from crosses of

Tainan 9 ××××× NC Ac 17090 and KKU 1 ××××× NC Ac 17090 respectively. Results from morphological study confirmed

that those plants were from hybridization. Correlation of pustule diameter and number of pustules were

significant. Results from F
2
 indicated that the ratio of susceptible to resistant plants was 15: 1 (p>0.05). How-

ever, only 50% of plant with small pustule showed O11
1000

 maker.
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‰∑π“π 9) °—∫æ—π∏ÿåµâ“π∑“π (NC Ac 17090) ®“°°“√»÷°…“≈—°…≥–Õß§åª√–°Õ∫º≈º≈‘µ¢Õß∂—Ë«≈Ÿ°º ¡‡ª√’¬∫‡∑’¬∫

°—∫æàÕ·¡à æ∫«à“≈Ÿ°º ¡™—Ë«∑’Ë 1 ¡’Õß§åª√–°Õ∫º≈º≈‘µ°÷Ëß°≈“ß√–À«à“ßæ—π∏ÿåæàÕ·¡à„πÀ≈“¬≈—°…≥– ®“°°“√§—¥‡≈◊Õ°

‰æ√‡¡Õ√å®”π«π 120 ™π‘¥ ¥â«¬‡∑§π‘§ RAPD (Random Amplified Polymorphic DNA) æ∫«à“¡’‰æ√‡¡Õ√å‡æ’¬ß 1

™π‘¥§◊Õ OPO11 ∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ß∂—Ë«≈‘ ßæ—π∏ÿåµâ“π∑“π (NC Ac 17090) ·≈–æ—π∏ÿåÕàÕπ·Õ (¡¢.1 ·≈–

‰∑π“π 9) ‚¥¬· ¥ß·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1000 §Ÿà‡∫  ®÷ß°”Àπ¥„Àâ‡ªìπ‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ (O11
1000

) ·≈–„™â„π°“√

§—¥‡≈◊Õ°≈Ÿ°º ¡™—Ë«∑’Ë 1 º≈®“°°“√µ√«® Õ∫‡æ◊ËÕ§—¥‡≈◊Õ°≈Ÿ°º ¡™—Ë«∑’Ë 1 æ∫«à“¥Õ°∂—Ë«≈‘ ß∑’Ë‰¥â∑”°“√º ¡¢â“¡„Àâ

‡¡≈Á¥∑’Ë‡ªìπ≈Ÿ°º ¡™—Ë«∑’Ë 1 √–À«à“ß‰∑π“π 9 ××××× NC Ac 17090 ·≈– ¡¢.1 ××××× NC Ac 17090 ‡ªìπ 56.25% ·≈– 57.69%

µ“¡≈”¥—∫ ·≈–®“°°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 1 „π≈—°…≥–¥Õ°  ’‡¢Á¡ (peg) ≈“¬Ωí° ·≈–

Õß§åª√–°Õ∫º≈º≈‘µ æ∫«à“≈Ÿ°º ¡¥—ß°≈à“«¡’≈—°…≥–°÷Ëß°≈“ß√–À«à“ßæàÕ·¡à Õ¥§≈âÕß°—∫°“√ª√“°Ø·∂∫‡§√◊ËÕßÀ¡“¬
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„∫°—∫¢π“¥¢Õß·º≈  ·≈–®”π«π·º≈°—∫¢π“¥·º≈  æ∫«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ∫àß∂÷ß«à“§«√ª√–‡¡‘π√–¥—∫§«“¡

µâ“π∑“πµàÕ‚√§√“ π‘¡„π≈”¥—∫„∫‡¥’¬«°—π ·≈–‡¡◊ËÕ∑”°“√®”·π° ·≈–»÷°…“Õ—µ√“ à«π√–¥—∫§«“¡µâ“π∑“πµàÕ‚√§√“

 π‘¡„π≈Ÿ°º ¡™—Ë«∑’Ë 2 „π≈—°…≥–¢π“¥¢Õß·º≈®“°≈”¥—∫„∫∑’Ë 4 æ∫«à“¡’ —¥ à«π√–À«à“ßµâπÕàÕπ·ÕµàÕµâπµâ“π∑“π

‰¡à·µ°µà“ß®“° —¥ à«π 15:1 (P> 0.05) ‡¡◊ËÕæ‘®“√≥“®”π«πµâπ∑’Ë¡’¢π“¥·º≈‡≈Á° æ∫«à“¡’°“√ª√“°Ø‡§√◊ËÕßÀ¡“¬

O11
1000

 50%

‚√§√“ π‘¡ (Puccinia  arachidis Spagaziini) ¢Õß
∂—Ë«≈‘ ß¡’°“√√–∫“¥∑—Ë«‚≈°  ∑”„Àâº≈º≈‘µΩí°¢Õß∂—Ë«≈‘ ß
≈¥≈ß¡“°°«à“ 50% (ª√’™“, 2533) ®—¥‡ªìπ‚√§∑’Ë¡’§«“¡

√ÿπ·√ß∑ÿ°·À≈àßª≈Ÿ°  ·¡â«à“®–¡’«‘∏’°“√„π°“√§«∫§ÿ¡‚√§
√“ π‘¡‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√„™â “√‡§¡’ (Jadeja et al., 1999)

°“√§«∫§ÿ¡¥â«¬™’««‘∏’ (Gowdu and Balasubramanian,
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rika,1997) ·≈–°“√„™âæ—π∏ÿåµâ“π∑“π ´÷Ëß°“√„™âæ—π∏ÿåµâ“π
∑“π‡ªìπ«‘∏’°“√∑’Ë¡’»—°¬¿“æ„π°“√≈¥§«“¡√ÿπ·√ß¢Õß‚√§
¡“°∑’Ë ÿ¥  ‡æ√“–‡ªìπ«‘∏’∑’Ëßà“¬  ·≈–„™âµâπ∑ÿπµË”  ¥â«¬‡Àµÿ
¥—ß°≈à“« ß“πª√—∫ª√ÿßæ—π∏ÿå∂—Ë«≈‘ ß‡æ◊ËÕ°“√µâ“π∑“πµàÕ‚√§
√“ π‘¡®÷ß‡°‘¥¢÷Èπ (Manoharan et al., 1990; Reddy et

al., 1992; Husng et al., 1999) „πª√–‡∑»‰∑¬¡’√“¬ß“π
«à“∂—Ë«≈‘ ßæ—π∏ÿå∑’Ëµâ“π∑“πµàÕ‚√§√“ π‘¡ ¡’≈—°…≥–∑“ß°“√
‡°…µ√‰¡à¥’À≈“¬ª√–°“√  ‡™àπ  æ—π∏ÿå  NC Ac 17090  ¡’
®ßÕ¬Ωí°·¢Áß  ‡ª≈◊Õ°Àπ“  Ωí°¡’≈“¬‡ªìπ√à“ß·À  ‡¡≈Á¥¡’
¢π“¥‡≈Á°·≈–≈’∫¡“°  „π¢≥–‡¥’¬«°—πæ—π∏ÿå∑’Ë‰¥â√—∫°“√
ª√—∫ª√ÿß‡æ◊ËÕ„Àâµâ“π∑“πµàÕ‚√§√“ π‘¡¬—ß§ß‰¡à¡’§«“¡°â“«
Àπâ“¡“°π—° ‡π◊ËÕß®“°º≈º≈‘µ¢Õßæ—π∏ÿå¡’‡ ∂’¬√¿“æµË”°«à“
æ—π∏ÿå àß‡ √‘¡ (Õ“√—πµå ·≈–§≥–, 2533)  ®“°°“√»÷°…“
À≈“¬√“¬ß“π æ∫«à“≈—°…≥–°“√µâ“π∑“πµàÕ‚√§√“ π‘¡„π
∂—Ë«≈‘ ß∂Ÿ°§«∫§ÿ¡¥â«¬¬’π¥âÕ¬ ®”π«π 2 §Ÿà (Bromfiled

and Bailey, 1972 quoted in Hammon, 1987; Cook,

1975  quoted  in  Hammon,  1987;  Kischores,  1981

quoted in Reddy et al., 1987; Knauft, 1987) ®÷ß¡’
§«“¡‡ªìπ‰ª‰¥â Ÿß„π°“√π”≈—°…≥–°“√µâ“π∑“π®“°æ—π∏ÿå
µâ“π∑“π‡¢â“¡“„πæ—π∏ÿå∑’Ë„Àâº≈º≈‘µ Ÿß  Õ¬à“ß‰√°Áµ“¡°“√
ª√—∫ª√ÿßæ—π∏ÿå∂—Ë«≈‘ ß¡’ª√–‡¥Áπªí≠À“À≈“¬ª√–°“√ Õ“∑‘
ª√–‡¥Áπªí≠À“·≈–Õÿª √√§„π°“√º ¡‡° √‡æ◊ËÕ √â“ß
ª√–™“°√ ‡π◊ËÕß®“°∂—Ë«≈‘ ß¡’≈—°…≥–°“√ÕÕ°¥Õ° ·≈–°“√
µ‘¥Ωí°·µ°µà“ß®“°æ◊™∑—Ë«‰ª§◊Õ ¡’°“√º ¡‡° √‡Àπ◊Õ¥‘π
·µàµ‘¥Ωí°„µâ¥‘π ( π—Ëπ, 2533)  Õ’°∑—Èß°“√ª√–‡¡‘π√–¥—∫
§«“¡µâ“π∑“πµàÕ‚√§√“ π‘¡¡’Õß§åª√–°Õ∫À≈“¬ªí®®—¬∑’Ë¡’
º≈µàÕ°“√®”·π°√–¥—∫§«“¡µâ“π∑“π ‡™àπ §«“¡·¡àπ¬”
¢ÕßÕß§åª√–°Õ∫§«“¡µâ“π∑“πµàÕ‚√§√“ π‘¡∑’Ë„™â„π°“√
ª√–‡¡‘π¡“µ√∞“π·≈–§«“¡‡™’Ë¬«™“≠¢ÕßºŸâª√–‡¡‘π ‡∑§π‘§
∑’Ë‡≈◊Õ°„™â„π°“√ª√–‡¡‘π ·≈– ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡µàÕ
°“√‡°‘¥‚√§√“ π‘¡ ‡ªìπµâπ

°“√π”‡Õ“‡∑§π‘§∑“ß‚¡‡≈°ÿ≈¡“„™â  ™à«¬‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ„π°“√ª√—∫ª√ÿßæ—π∏ÿåæ◊™ ‚¥¬‡∑§π‘§‡À≈à“π’È‰¥â
‡ªî¥‚Õ°“ „Àâπ—°ª√—∫ª√ÿßæ—π∏ÿåæ◊™‰¥â§âπÀ“‡§√◊ËÕßÀ¡“¬∑’Ë
 —¡æ—π∏å°—∫≈—°…≥–∑’Ë π„®‰¥â‡ªìπº≈ ”‡√Á® ·≈–„™â‡§√◊ËÕß
À¡“¬∑“ß‚¡‡≈°ÿ≈‡À≈à“π’È ‡ªìπ‡ ¡◊Õπµ—«·∑π¢Õß≈—°…≥–∑’Ë
 π„®‡æ◊ËÕ„™â„π°“√§—¥‡≈◊Õ°µâπæ◊™‰¥â‚¥¬ßà“¬ (Williamson

et al., 1994; Jin et al., 1996; Concibido et al., 1997;

Melotto et al., 1996) ‡π◊ËÕß®“°§«“¡‰¥â‡ª√’¬∫¢Õß‡∑§π‘§
RAPD „πÀ≈“¬ª√–°“√‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡∑§π‘§∑“ß
‚¡‡≈°ÿ≈¥’‡ÕÁπ‡ÕÕ◊ËπÊ ‡™àπ ‡∑§π‘§ RAPD ‡ªìπ‡∑§π‘§∑’Ë
„™âµâπ∑ÿπµË”   “¡“√∂∑”‰¥âßà“¬  ¡’¢—ÈπµÕπ‰¡à´—∫´âÕπ  „™â
ª√‘¡“≥¥’‡ÕÁπ‡ÕπâÕ¬ ‰¡à®”‡ªìπµâÕß∑”≈“¬µâπæ◊™ (Karp

et al., 1997) ¡’°“√π”‡Õ“‡∑§π‘§ RAPD „π°“√»÷°…“
·≈–§âπæ∫‡§√◊ËÕßÀ¡“¬∑’Ë‡ªìπª√–‚¬™πå„πÀ≈“¬√“¬ß“π ‡™àπ
®“°°“√»÷°…“„π¡—π·°« æ∫«à“‡§√◊ËÕßÀ¡“¬ OPI17

1700
 ¡’

µ”·Àπàß∑’ËÕ¬Ÿà„°≈â¬’π∑’Ë§«∫§ÿ¡≈—°…≥–µâ“π∑“πµàÕ‚√§
anthracnose 2.3 cM (Mignouna et al., 2002) ®“°°“√
»÷°…“¥â«¬‡∑§π‘§ RAPD „π Phaseolus vulgaris L. ‡æ◊ËÕ
§âπÀ“‡§√◊ËÕßÀ¡“¬∑’Ë —¡æ—π∏å°—∫°“√µâ“π∑“πµàÕ mosaic

virus  æ∫«à“‡§√◊ËÕßÀ¡“¬  ROC11/350/420  ‡ªìπ  co-

dominant  marker  °—∫  bc-3  ·≈–  ROC20/460  ‡ªìπ
dominant marker °—∫ bc-3 ·∫∫ trans (Johnson et

al., 1997) ·≈–°“√»÷°…“‡æ◊ËÕ§âπÀ“‡§√◊ËÕßÀ¡“¬¡’§«“¡
 —¡æ—π∏å°—∫§«“¡ÀÕ¡¢Õß¢â“« æ∫«à“‰æ√‡¡Õ√å B (Jas 1.5)

· ¥ß·∂∫¢π“¥ 1.5 °‘‚≈‡∫  „πæ—π∏ÿå¢â“«∑’Ë‰¡à¡’°≈‘ËπÀÕ¡
(Jin  et  al.,  1996)  ¥—ßπ—Èπ®÷ß‡≈◊Õ°‡∑§π‘§  RAPD  „π
°“√»÷°…“§√—Èßπ’È ‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ§âπÀ“‡§√◊ËÕßÀ¡“¬
RAPD ·≈–≈—°…≥–∑“ß —≥∞“π«‘∑¬“∫“ßª√–°“√¢Õß
∂—Ë«≈‘ ß„π°“√· ¥ß°“√‚¬°¬â“¬æ—π∏ÿ°√√¡ ·≈–µ√«® Õ∫
§«“¡‡ªìπ≈Ÿ°º ¡√–À«à“ß∂—Ë«≈‘ ßæ—π∏ÿåµâ“π∑“πµàÕ‚√§√“
 π‘¡ (NC Ac 17090) °—∫∂—Ë«≈‘ ßæ—π∏ÿåÕàÕπ·ÕµàÕ‚√§√“
 π‘¡ (¡¢.1 ·≈–‰∑π“π 9) ∑’Ë‰¡àµâ“π∑“πµàÕ‚√§√“ π‘¡
‡æ◊ËÕ„™â„π°“√µ‘¥µ“¡°“√∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡  ·≈–‡ªìπ
·π«∑“ß„π°“√ª√—∫ª√ÿßæ—π∏ÿåµàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

æ—π∏ÿå ·≈–°“√ √â“ßª√–™“°√

∂—Ë«≈‘ ß∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°¡“„™â„π°“√»÷°…“π’È‰¥â¡’
°“√»÷°…“‡ªìπæ—π∏ÿå√—∫√Õß ·≈–¡’¢âÕ¡Ÿ≈æ◊Èπ∞“π∫“ß à«π„π
≈—°…≥–ª√‘¡“≥¡“æÕ ¡§«√ («‘∫Ÿ≈, 2535; √—™π’, 2536;

«‘ ‘∑∏‘Ï, 2539) π”‰ª Ÿà°“√µ—¥ ‘π„®„π°“√‡≈◊Õ°‡æ◊ËÕ„™â„π
°“√»÷°…“π’È ‚¥¬∂—Ë«≈‘ ßæ—π∏ÿå‰∑π“π 9 ‰¥â√—∫¡“®“°‰µâÀ«—π
‡ªìπ∂—Ë«≈‘ ß Spanish type ¡’≈—°…≥–∑√ßæÿà¡µ—Èßµ√ß  ’‡¬◊ËÕ
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Àÿâ¡‡¡≈Á¥ ’™¡æŸ  ≈“¬Ωí°‡√’¬∫  ¡’ 2 ‡¡≈Á¥/Ωí°  „Àâº≈º≈‘µ
 Ÿß Õ“¬ÿ°“√‡°Á∫‡°’Ë¬« 90-100 «—π ÕàÕπ·ÕµàÕ‚√§√“ π‘¡
( π—Ëπ, 2533) ∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1 ¢π“¥‡¡≈Á¥·≈–Ωí°‚µ°«à“
‰∑π“π 9 ¡’≈“¬Ωí°™—¥‡®π  ¡’ 2 ‡¡≈Á¥/Ωí°  „Àâº≈º≈‘µ Ÿß
Õ“¬ÿ 95-105 «—π ÕàÕπ·ÕµàÕ‚√§√“ π‘¡   ∂—Ë«≈‘ ßæ—π∏ÿå
NC Ac 17090 ¡’ ICG number 1697 ∂‘Ëπ°”‡π‘¥„π‡ª√Ÿ
botanical variety Õ¬Ÿà„π fastigiata ‡¬◊ËÕÀÿâ¡‡¡≈Á¥ ’πÈ”µ“≈
ÕàÕπ ‡ªìπæ—π∏ÿå∑’Ë¡’§«“¡µâ“π∑“πµàÕ‚√§√“ π‘¡ (Subrahyan

et al., 1980 quoted in Rao, 1987)  „π°“√∑¥≈Õßπ’È
∂—Ë«≈‘ ß∑’Ë„™â‡ªìπµâπ·¡à ‰¥â·°à ∂—Ë«æ—π∏ÿå√—∫√Õß ‰∑π“π 9 ·≈–
¡¢.1 „™â NC Ac 17090 ‡ªìπ·À≈àß„Àâ≈–ÕÕß‡° √ ∑”°“√
º ¡¢â“¡‡æ◊ËÕ„Àâ‰¥â≈Ÿ°º ¡™—Ë«∑’Ë 1 ‡æ◊ËÕ„™â°“√µ√«® Õ∫
§«“¡‡ªìπ≈Ÿ°º ¡ À≈—ß®“°π—Èπª≈àÕ¬„Àâ≈Ÿ°™—Ë«∑’Ë 1 ‡°‘¥°“√
º ¡µ—«‡Õß‡æ◊ËÕ √â“ßª√–™“°√™—Ë«∑’Ë 2 ‡æ◊ËÕ„™â„π°“√»÷°…“
À“‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ∑’Ë —¡æ—π∏å°—∫°“√µâ“π∑“πµàÕ‚√§

°“√ °—¥¥’‡ÕÁπ‡Õ ·≈–°“√µ√«® Õ∫§ÿ≥¿“æ·≈–ª√‘¡“≥

¥’‡ÕÁπ‡Õ

 °—¥¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß∑—Èß 3 æ—π∏ÿå ¥â«¬«‘∏’ CTAB

¥—¥·ª≈ß®“°  Doyle  ·≈–  Doyle  (1987)  µ√«® Õ∫
§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß¢Õß¥’‡ÕÁπ‡Õ  ®“°°“√«—¥§à“ OD

¥â«¬‡§√◊ËÕß ‡ª°‚µ‚ø‚µ¡‘‡µÕ√å (spectrophotometer) ∑’Ë
§«“¡¬“«§≈◊Ëπ 260 ·≈– 280 π“‚π‡¡µ√  ‚¥¬‡≈◊Õ°„™â
¥’‡ÕÁπ‡Õ∑’Ë¡’§à“§«“¡∫√‘ ÿ∑∏‘ÏÕ¬Ÿà√–À«à“ß 1.55-2.00   à«π
√–¥—∫§«“¡‡¢â¡¢âπ¢Õß¥’‡ÕÁπ‡Õª√—∫√–¥—∫§«“¡‡¢â¡¢âπ 10

π“‚π°√—¡/‰¡‚§√≈‘µ√

°“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å‡æ◊ËÕ„™âµ√«® Õ∫≈Ÿ°º ¡™—Ë«∑’Ë 1

§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë‡À¡“– ¡®“°‰æ√‡¡Õ√å®”π«π
6 ™ÿ¥ ‰¥â·°à OPA, OPB, OPAM, OPAS, OPK ·≈–
OPO  ‰æ√‡¡Õ√å  √«¡  120  ™π‘¥  ·µà≈–™π‘¥¡’§«“¡¬“«
10 π‘«§≈’‚Õ‰∑¥å ‚¥¬„™â‡∑§π‘§ RAPD-PCR ÷́Ëß¡’Õß§å
ª√–°Õ∫¢ÕßªØ‘°‘√‘¬“ (reaction mixture) ª√–°Õ∫¥â«¬
20 ng DNA template, 1×PCR buffer  3 mM MgCl

2

0.4  mM  dNTP  ·≈–  0.5  U  Taq  ‚¥¬„™âÕÿ≥À¿Ÿ¡‘°àÕπ
ªØ‘°‘√‘¬“ PCR 94ºC ‡ªìπ‡«≈“ 3 π“∑’ ®”π«π 1 √Õ∫
·≈–ªÆ‘°√‘¬“ PCR ®”π«π 45 √Õ∫ ª√–°Õ∫¥â«¬¢—ÈπµÕπ
denaturation  Õÿ≥À¿Ÿ¡‘∑’Ë„™â 94ºC  ‡ªìπ‡«≈“ 1 π“∑’

¢—ÈπµÕπ annealing Õÿ≥À¿Ÿ¡‘∑’Ë„™â 36ºC ‡ªìπ‡«≈“ 1 π“∑’
·≈–¢—ÈπµÕπ extension Õÿ≥À¿Ÿ¡‘ 72ºC ‡ªìπ‡«≈“ 1 π“∑’
·≈–Õÿ≥À¿Ÿ¡‘‡¡◊ËÕ ‘Èπ ÿ¥ªØ‘°‘√‘¬“ 72ºC ‡ªìπ‡«≈“ 5 π“∑’
·≈–µ√«® Õ∫§«“¡·µ°µà“ß¢Õß PCR product ®“°
¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß∑—Èß 3 æ—π∏ÿå (‰∑π“π 9, ¡¢.1 ·≈– NC

Ac 17090) ¥â«¬‡∑§π‘§Õ‘‡≈Á°‚µ√‚øÕ√’ ‘́  (electropho-

resis techniques) „Àâ°√–· ‰øøÑ“∑’Ë„™â§«“¡µà“ß»—°¬å 75

‚«≈∑å „™â‡«≈“ 150 π“∑’ ‚¥¬„™âÕ–°“‚√ ‡®≈ §«“¡‡¢â¡¢âπ
2% ‡ªìπµ—«°≈“ß„π°“√·¬° ·≈–¬âÕ¡¥’‡ÕÁπ‡Õ¥â«¬ ethi-

dium bromide µ√«® Õ∫·∫∫·ºπ¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ¿“¬
„µâ· ß UV ‡æ◊ËÕÀ“§«“¡·µ°µà“ß√–À«à“ßæ—π∏ÿåµâ“π∑“π
·≈–ÕàÕπ·Õ∑’Ë‡ªìπæàÕ·¡à

°“√µ√«® Õ∫≈—°…≥–º≈º≈‘µ ·≈– —≥∞“π¢Õß∂—Ë«≈‘ ß

À≈—ß®“°ª≈Ÿ° ·≈– —ß‡°µ≈—°…≥–∑“ß∑“ß —≥∞“π
«‘∑¬“ ∑”°“√º ¡∂—Ë«æ—π∏ÿåÕàÕπ·Õ∑’Ë„Àâº≈º≈‘µ Ÿß§◊Õ ‰∑π“π
9 ·≈–¡¢.1 °—∫∂—Ë«≈‘ ßæ—π∏ÿåµâ“π∑“π NC Ac 17090 ·≈â«
‡¡◊ËÕ¡’Õ“¬ÿ 110 «—π  ∑”°“√‡°Á∫‡°’Ë¬«  ·≈–µ“°º≈º≈‘µΩí°
∂—Ë«≈‘ ß ‡°Á∫‡¡≈Á¥≈Ÿ°º ¡™—Ë«∑’Ë 1 ∑—Èß Õß§Ÿàº ¡ (¡¢.1 °—∫
NC Ac 17090 ·≈– ‰∑π“π 9 °—∫ NC Ac 17090) À≈—ß
®“°π—Èπ∑”°“√ª≈Ÿ°‡¡≈Á¥≈Ÿ°º ¡™—Ë«∑’Ë 1 »÷°…“≈—°…≥–Õß§å
ª√–°Õ∫º≈º≈‘µ¢Õß∂—Ë«≈‘ ß‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß
¢ÕßΩí°·≈–‡¡≈Á¥   »÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ·≈–
Õß§åª√–°Õ∫º≈º≈‘µ¢Õß∂—Ë«≈‘ ß∑—Èß 3 æ—π∏ÿå ·≈–≈Ÿ°º ¡™—Ë«
∑’Ë 1 ‚¥¬°“√µ√«® Õ∫≈—°…≥–µà“ßÊ ¢Õßæ—π∏ÿå∑’Ë∑”°“√
»÷°…“¥—ßπ’È

1. ∫√√¬“¬≈—°…≥–∑“ß —≥∞“π ·≈–º≈º≈‘µ
2. ‡ª√’¬∫‡∑’¬∫º≈º≈‘µ¢Õß∂—Ë«≈‘ ß∑—Èß 3 æ—π∏ÿå ·≈–

≈Ÿ°º ¡™—Ë«∑’Ë 1

°“√µ√«® Õ∫≈Ÿ°º ¡™—Ë«∑’Ë 1 ‚¥¬„™â‡∑§π‘§ RAPD-PCR

À≈—ß®“°∑”°“√º ¡‡° √∂—Ë«≈‘ ß√–À«à“ß‰∑π“π 9

°—∫ NC Ac 17090 ·≈– ¡¢.1 °—∫ NC Ac 17090 ‡°Á∫
‡¡≈Á¥ „Àâ™◊ËÕ≈Ÿ°º ¡‡À≈à“π’È«à“ TN1 ·≈– KN1 µ“¡≈”¥—∫
À≈—ß®“°π—Èπ‰¥âπ”‡¡≈Á¥≈Ÿ°º ¡™—Ë«∑’Ë 1 ‡æ“–„π∂ÿßæ≈“ µ‘°
 ’¥”¢π“¥‡≈Á°‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬®“°°“√∑”≈“¬¢Õß»—µ√Ÿæ◊™
·≈–‡æ◊ËÕ§«“¡¡—Ëπ„®«à“‰¡à¡’‡¡≈Á¥®“°∑’ËÕ◊Ëπª≈Õ¡ªπ ‡¡◊ËÕµâπ
°≈â“∂—Ë«≈‘ ß¡’Õ“¬ÿ 10 «—π ‰¥â∑”°“√¬â“¬µâπ°≈â“≈ßª≈Ÿ°„π



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 2 ¡’.§.-‡¡.¬. 2547
°“√„™â‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õµ√«® Õ∫∂—Ë«≈‘ ß≈Ÿ°º ¡

 ÿπ∑√’¬å   ÿ√»√ ·≈–§≥–143

·ª≈ß‡æ“–  À≈—ß®“°π—Èπ‡¡◊ËÕµâπ°≈â“∂—Ë«≈‘ ß¡’Õ“¬ÿª√–¡“≥
1 ‡¥◊Õπ   °—¥¥’‡ÕÁπ‡Õ®“°„∫ÕàÕπ¢Õß·µà≈–µâπ  ·≈–π”
¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß‡À≈à“π—Èπ‰ªµ√«® Õ∫§«“¡‡ªìπ≈Ÿ°º ¡
‚¥¬„™â‰æ√å‡¡Õ√å∑’Ëºà“π°“√§—¥‡≈◊Õ°§◊Õ OPO11 (®“°°“√
»÷°…“∑—ÈßÀ¡¥ 120 ‰æ√‡¡Õ√å) ´÷Ëß¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å‡ªìπ
5/GAC AGG AGG T3/ ·≈–‡ªìπ‰æ√‡¡Õ√å∑’Ë “¡“√∂√–∫ÿ
§«“¡·µ°µà“ß (polymorphism) √–À«à“ßæ—π∏ÿåµâ“π∑“π
(NC Ac 17090) ·≈–ÕàÕπ·Õ (‰∑π“π 9 ·≈–¡¢.1) ∑’Ë
„™â ”À√—∫°“√»÷°…“„π§√—Èßπ’È‰¥â  ‚¥¬‰æ√å‡¡Õ√å OPO11

 “¡“√∂· ¥ß·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1000 §Ÿà‡∫  „πæ—π∏ÿå
µâ“π∑“π·µà‰¡àª√“°Ø·∂∫¥’‡ÕÁπ‡Õ‡§√◊ËÕßÀ¡“¬¥—ß°≈à“«„π
æ—π∏ÿåÕàÕπ·Õ ∂—Ë«≈‘ ß≈Ÿ°º ¡√–À«à“ßæ—π∏ÿåµâ“π∑“π ·≈–
ÕàÕπ·Õ„π™—Ë«∑’Ë 1 ∑’Ë‡°‘¥®“°°“√º ¡¢â“¡∑’Ëª√“°Ø·∂∫
¥’‡ÕÁπ‡Õ‡§√◊ËÕßÀ¡“¬¢Õßæ—π∏ÿåæàÕ O11

1000
 ∑ÿ°µâπ®–π”‰ª

 √â“ßª√–™“°√™—Ë«∑’Ë 2 µàÕ‰ª

°“√®”·π°√–¥—∫§«“¡µâ“π∑“πµ“¡¢π“¥¢Õß·º≈ ·≈–

°“√°√–®“¬µ—«¢Õß∂—Ë«≈‘ ß™—Ë«∑’Ë 2

À≈—ß®“°µ√«® Õ∫§«“¡‡ªìπ≈Ÿ°º ¡¢Õß≈Ÿ°º ¡™—Ë«
∑’Ë 1 ¥â«¬‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ O11

1000
 ·≈–≈—°…≥–∑“ß

 —≥∞“π·≈â« ‰¥â √â“ßª√–™“°√™—Ë«∑’Ë 2 ®“°≈Ÿ°º ¡¥—ß°≈à“«
‡¡◊ËÕ¡’Õ“¬ÿ 110 «—π  ∑”°“√»÷°…“≈—°…≥–§«“¡µâ“π∑“π
®“°¢π“¥·º≈¢Õßª√–™“°√™—Ë«∑’Ë 2 ∑’Ë √â“ß¢÷Èπ„π≈”¥—∫„∫
µà“ßÊ (4-6) „π ¿“æ·ª≈ß∑’Ë‡°‘¥‚√§µ“¡∏√√¡™“µ‘ ·≈–
∑”°“√®”·π°√–¥—∫°“√µâ“π∑“πµàÕ‚√§¢Õß∂—Ë«≈‘ ß·µà≈–
µâπ®“°¢π“¥·º≈ ´÷Ëßæ∫«à“¢π“¥¢Õß·º≈¢Õß≈Ÿ°º ¡„π
·µà≈–µâπ®“°∑—Èß 2 §Ÿàº ¡ (‰∑π“π 9 × NC Ac 17090 ·≈–
¡¢.1 × NC Ac 17090) ¡’§«“¡„°≈â‡§’¬ß°—π ·≈–„°≈â‡§’¬ß
°—∫¢π“¥·º≈„πæ—π∏ÿåµâ“π∑“π (NC Ac 17090) ∑’Ë‡§¬
√“¬ß“π‰«â (0.407 ¡¡. ·≈– 0.42 ¡¡.)  («‘ ‘∑∏‘Ï, 2539;

√—™π’, 2536) ∑”„Àâ°“√®”·π°§«“¡µâ“π∑“π„π≈—°…≥–
¢π“¥·º≈∑”‰¥â≈”∫“° ¥—ßπ—Èπ„π°“√»÷°…“„π§√—Èßπ’È®÷ß‰¥â
®”·π°√–¥—∫§«“¡µâ“π∑“π„À¡à¥â«¬°“√„™â¢π“¥¢Õß·º≈
∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È‡ªìπ‡°≥±å ‚¥¬°”Àπ¥„Àâµâπ
µâ“π∑“π §◊Õµâπ∂—Ë«≈‘ ß∑’Ë¡’¢π“¥·º≈¢π“¥‡≈Á°°«à“À√◊Õ
‡∑à“°—∫¢π“¥·º≈„πæ—π∏ÿåµâ“π∑“π NC Ac 17090 (¢π“¥
·º≈ < 0.31 ¡¡.) ·≈–µâπ∂—Ë«≈‘ ß∑’Ë¡’¢π“¥·º≈„À≠à°«à“
∂—Ë«≈‘ ß æ—π∏ÿå NC Ac 17090 (¢π“¥·º≈ > 0.31 ¡¡.)

°”Àπ¥„Àâ‡ªìπµâπÕàÕπ·Õ µ“¡¢—ÈπµÕπ¥—ßπ’È
1. ‡°Á∫„∫∂—Ë«≈‘ ß∑’Ëª≈Ÿ°„π·ª≈ß®“°∂—Ë«≈‘ ßæ—π∏ÿå

æàÕ ·¡à ·≈–≈Ÿ°º ¡™—Ë«∑’Ë 2 „π≈”¥—∫„∫∑’Ë 4, 5 ·≈– 6 ∑”
°“√«—¥¢π“¥¢Õß·º≈‡©æ“–∑’Ë‡ªìπ·º≈·µ°¿“¬„µâ°≈âÕß
 ‡µÕ√’‚Õ (stereo microscope) ‚¥¬«—¥®“°∑ÿ°·º≈∑’Ë
ª√“°Ø·µà‰¡à‡°‘π 40 ·º≈

2. À“§«“¡ —¡æ—π∏å√–À«à“ß¢π“¥·º≈¢Õß‚√§
√“ π‘¡°—∫≈”¥—∫„∫∂—Ë«≈‘ ß∑’Ë∑”°“√‡°Á∫µ—«Õ¬à“ß

3. »÷°…“Õ—µ√“ à«π√–À«à“ß§«“¡µâ“π∑“π  ·≈–
ÕàÕπ·Õ®“°¢π“¥¢Õß·º≈®“°§à“ χ2 „πÕ—µ√“ à«π 1:15

°“√µ√«® Õ∫§«“¡ —¡æ—π∏å¢Õß‡§√◊ËÕßÀ¡“¬°—∫≈—°…≥–

µâ“π∑“π

À≈—ß®“°µ√«® Õ∫≈—°…≥–¢π“¥¢Õß·º≈  ·≈–
≈—°…≥–°“√ª√“°Ø¢Õß·∂∫·≈â«®÷ß∑”°“√«‘‡§√“–Àå§«“¡
 —¡æ—π∏å√–À«à“ß·∂∫¥’‡ÕÁπ‡Õ∑’Ë„™â‡ªìπ‡§√◊ËÕßÀ¡“¬°—∫¢π“¥
¢Õß·º≈¥—ßπ’È

1. À“§«“¡ —¡æ—π∏å√–À«à“ß°“√ª√“°Ø¢Õß·∂∫
¥’‡ÕÁπ‡Õ ·≈–§«“¡µâ“π∑“π®“°≈—°…≥–¢π“¥¢Õß·º≈ ‚¥¬
µ√«® Õ∫¢π“¥¢Õß·º≈√à«¡°—∫°“√ª√“°Ø¢Õß·∂∫¥’‡ÕÁπ‡Õ
O11

1000

2. À“§à“√âÕ¬≈–∑’Ë∑”π“¬‰¥â∂Ÿ°µâÕß®“°°“√ª√“°Æ
¢Õß·∂∫¥’‡ÕÁπ‡Õ „πµâπ∑’Ë¡’·º≈¢π“¥‡≈Á°

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

º≈º≈‘µ·≈–≈—°…≥– —≥∞“π¢Õß∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1 ‰∑π“π

9 ·≈– NC Ac 17090 ·≈–≈Ÿ°º ¡™—Ë«∑’Ë 1

®“°°“√»÷°…“Õß§åª√–°Õ∫º≈º≈‘µ  ·≈–≈—°…≥–
 —≥∞“π¢Õß∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1, ‰∑π“π 9, NC Ac 17090

·≈–≈Ÿ°º ¡™—Ë«∑’Ë 1 æ∫«à“∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1 ¡’Ωí°¢π“¥„À≠à
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰∑π“π 9 ·≈– NC Ac 17090  ¡’ 2

‡¡≈Á¥/Ωí°  ≈—°…≥–Ωí°¢Õß∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1 ·≈–æ—π∏ÿå NC

Ac 17090 ¡’≈“¬Ωí°™—¥‡®π ·µàæ—π∏ÿå‰∑π“π 9 ‰¡à¡’≈“¬Ωí°
(Figure 1)   ’‡¬◊ËÕÀÿâ¡‡¡≈Á¥¢Õß∂—Ë«≈‘ ßæ—π∏ÿå¡¢.1 ¡’ ’‡¢â¡
°«à“æ—π∏ÿå‰∑π“π 9 ´÷Ëß¡’ ’™¡æŸ ¡Õß‡ÀÁπ≈“¬‡ âπµ“¡¬“«
 à«πæ—π∏ÿå NC Ac 17090 ¡’ ’‡¬◊ËÕÀÿâ¡‡¡≈Á¥ÕàÕπ∑’Ë ÿ¥ (Fig-

ure 1) ®“°°“√«‘‡§√“–Àå§«“¡·ª√ª√«π¢ÕßÕß§åª√–°Õ∫
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º≈º≈‘µ  æ∫«à“Õß§åª√–°Õ∫º≈º≈‘µ¡’≈—°…≥–°÷Ëß°≈“ß
√–À«à“ßæ—π∏ÿåæàÕ·¡à„πÀ≈“¬≈—°…≥– ‚¥¬≈Ÿ°º ¡√–À«à“ß
‰∑π“π 9 °—∫ NC Ac 17090 ¡’Õß§åª√–°Õ∫º≈º≈‘µ (πÈ”
Àπ—°‡¡≈Á¥/µâπ §«“¡°«â“ß ·≈–§«“¡¬“«Ωí°) ‰¡à·µ°µà“ß
®“°‰∑π“π 9 ∫àß∂÷ß≈—°…≥–¥—ß°≈à“«Õ“®‰¡à¡’§«“¡¥’‡¥àπ
‡Àπ◊ÕæàÕ·¡à °“√‰¡à·µà¡’∫“ß≈—°…≥– (®”π«πΩí°/µâπ ·≈–
πÈ”Àπ—°Ωí°/µâπ) ¢Õß≈Ÿ°º ¡¡’§à“‡©≈’Ë¬ Ÿß°«à“æ—π∏ÿå‰∑π“π
9 ´÷Ëß‡ªìπæ—π∏ÿå∑’Ë„Àâº≈º≈‘µ Ÿß ∫àß∂÷ßÕ“®¡’§«“¡¥’‡¥àπ¢Õß
≈Ÿ°º ¡ (heterosis) „π≈—°…≥–π’È „π°“√»÷°…“≈Ÿ°º ¡
√–À«à“ß¡¢.1 °—∫ NC Ac 17090 æ∫«à“Õß§åª√–°Õ∫º≈
º≈‘µ¢Õß≈Ÿ°º ¡ (πÈ”Àπ—°‡¡≈Á¥/µâπ §«“¡°«â“ß ·≈–§«“¡
¬“«Ωí°) ¡’§à“Õ¬Ÿà√–À«à“ßæ—π∏ÿåæàÕ·¡à ‚¥¬¡’§à“¢Õßº≈º≈‘µ
πâÕ¬°«à“¡¢.1 ·µà¡“°°«à“ NC Ac 17090 (Table 1)

®“°°“√ —ß‡°µæ∫«à“≈Ÿ°º ¡™—Ë«∑’Ë 1 ¡’§«“¡ Ÿß¡“°
°«à“µâπ∑’Ë‡ªìπæàÕ·¡à  ’„∫ÕàÕπ ‰¡à‡¢â¡‡À¡◊Õπæ—π∏ÿå·¡à „∫
§àÕπ¢â“ß‡√’¬«·À≈¡·µ°µà“ß®“°µâπ·¡à∑’Ë¡’≈—°…≥–§àÕπ¢â“ß
¡π∑’Ëª≈“¬„∫  ≈—°…≥–¢Õß∂—Ë«≈‘ ß¡¢.1 ¡’„∫„À≠à  ’„∫‡¢â¡
®“°°“√»÷°…“„π≈—°…≥–¥Õ° æ∫«à“ ¡¢.1 ¥Õ°¡’ ’‡À≈◊Õß
‡¢â¡‡™àπ‡¥’¬«°—∫‰∑π“π 9  ¡’≈“¬ ’·¥ß∑’Ë°≈’∫¥Õ°™—ÈππÕ°
(standard)  ·µà¢π“¥¥Õ°¢Õß‰∑π“π 9 ‡≈Á°°«à“¡¢.1
‡≈Á°πâÕ¬    à«πæ—π∏ÿå NC Ac 17090 ¡’¥Õ° ’‡À≈◊Õß‰¡à
ª√“°Ø≈“¬ ’·¥ß∑’Ë°≈’∫¥Õ°   à«π≈Ÿ°º ¡™—Ë«∑’Ë 1 ¢Õß∑—Èß
2 §Ÿàº ¡ ¡’¥Õ° ’‡À≈◊Õß ·≈–¡’≈“¬ ’·¥ß∑’Ë°≈’∫¥Õ°™—ÈππÕ°
™—¥‡®π‡À¡◊Õπ¡¢.1 ·≈–‰∑π“π 9  (Figure 2, 2a)  „π
≈—°…≥– ’‡¢Á¡ (peg) ¢Õß¡¢.1 ·≈–‰∑π“π 9 ¡’ ’¡à«ß
 à«π‡¢Á¡¢Õß NC Ac 17090 ¡’ ’‡¢’¬«  „π≈Ÿ°º ¡™—Ë«∑’Ë 1

®“°∑—Èß 2 §Ÿàº ¡¡’‡¢Á¡ ’¡à«ßÕàÕπ (Figure 2, 2b)  ®“°
°“√ —ß‡°µ≈“¬Ωí° æ∫«à“≈Ÿ°º ¡™—Ë«∑’Ë 1 √–À«à“ß ¡¢.1 °—∫
NC Ac 17090 ¡’≈“¬Ωí°™—¥‡®π¢π“¥Ωí°‡≈Á°≈ß   à«π≈Ÿ°
º ¡√–À«à“ß‰∑π“π 9 °—∫ NC Ac 17090 ¡’≈“¬Ωí°‰¡à
™—¥‡®π (Figure 3)  ·≈–®“°°“√»÷°…“æ∫«à“  ’‡¬◊ËÕÀÿâ¡
‡¡≈Á¥¢Õß∂—Ë«≈‘ ß™—Ë«∑’Ë 1 ¡’ ’ÕàÕπ≈ß

°“√µ√«® Õ∫§ÿ≥¿“æ ·≈–ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß

®“°°“√ °—¥¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß®“°™‘Èπ à«π¢Õß„∫
ÕàÕππÈ”Àπ—° 0.2 °√—¡ ¥â«¬«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ∑’Ë¥—¥·ª≈ß
®“° Doyle ·≈– Doyle (1987) ‡¡◊ËÕ∑”°“√µ√«® Õ∫
ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß¥’‡ÕÁπ‡Õ∂—Ë«≈‘ ß®“°°“√«—¥§à“
OD260 ·≈– OD280 ¥â«¬‡§√◊ËÕß ‡ª°‚µ‚ø‚µ¡‘‡µÕ√å æ∫
«à“¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â¡’§à“§«“¡∫√‘ ÿ∑∏‘ÏÕ¬Ÿà√–À«à“ß 1.62-2.0

ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß∂—Ë«≈‘ ß≈Ÿ°º ¡ ‰∑π“π 9 × NC Ac

17090 ¡’§à“Õ¬Ÿà√–À«à“ß 3.94-11.9 ‰¡‚§√°√—¡/‰¡‚§√≈‘µ√
·≈–≈Ÿ°º ¡√–À«à“ß ¡¢.1 × NC Ac 17090 ¡’§à“√–À«à“ß
4.57-13.76 ‰¡‚§√°√—¡/‰¡‚§√≈‘µ√

°“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å∑’Ë„™â„π°“√µ√«® Õ∫≈Ÿ°º ¡

®“°°“√»÷°…“‰æ√‡¡Õ√å™ÿ¥µà“ßÊ  ®”π«π  6  ™ÿ¥
‰¥â·°à OPA 1-20, OPB 1-20, OPAM 1-20, OPAS 1-

20, OPK 1-20 ·≈–‰æ√‡¡Õ√å OPO 1-20 æ∫«à“‰æ√‡¡Õ√å
∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ß∂—Ë«≈‘ ßæ—π∏ÿåµâ“π∑“π·≈–æ—π∏ÿå
ÕàÕπ·Õ§◊Õ ‰æ√‡¡Õ√å OPO11 (5/GAC AGG AGG T3/)

‡∑à“π—Èπ  ·¡â‡§¬¡’ºŸâ√“¬ß“π‰«â«à“ ‰æ√‡¡Õ√å A-02, A-07,

Table 1. Yield and yield components of groundnuts; KKU 1, Tainan 9, NC Ac17090, and F
1

hybrids (Tainan 9 ××××× NC Ac 17090 (TN1)  and KKU1 ××××× NC Ac17090 (KN1) ).

       Cultivars

Tainan 9 KKU1 NC Ac 17090 TN1 KN1

Pod no./plant 30.080bc 35.750ab 28.250c 38.690a 25.060c ** 10.25
Pod weight/plant 27.490b 46.940a 18.290c 33.640b 26.320bc ** 12.21
Seed weight/plant 18.880bc 30.780a 12.610c 18.770bc 23.600ab ** 16.72
Pod width 1.145c 1.320a 1.082c 1.105c 1.217b ** 2.11
Pod length 2.487c 2.795a 2.340d 2.505c 2.675b ** 2.02

1/ Means followed by the same letter(s) in a row are not significantly different at 1% level

**significantly different at 1% level

Yield and yield

components
      F-test       C.V. (%)
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Figure 2. Flower and pegs of groundnut used in this study.

1a & 1b = Tainan 9 2a & 2b = F
1
 hybrid groundnut 3a & 3b = NC Ac 17090

(Tainan 9 ××××× NC Ac 17090)

Figure 1. Groundnut pod shape and testa color.

1a & 1b = KKU1 2a & 2b = NC Ac 17090 3a & 3b = Tainan 9
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A-09, A-18 ·≈– A-20   “¡“√∂· ¥ß§«“¡·µ°µà“ß
√–À«à“ßæ—π∏ÿå∂—Ë«≈‘ ß®”π«πÀπ÷Ëß (Subramanian et al.,

2000)   Õ¬à“ß‰√°Áµ“¡ æ∫«à“‰æ√‡¡Õ√å  A-02,  A-07,

A-09,  A-18 ·≈– A-20  ·≈–‰æ√‡¡Õ√å Õ◊ËπÊ ∑’Ë„™â°“√
»÷°…“„π§√—Èßπ’È  ´÷Ëß°≈à“«∂÷ß¢â“ßµâπ‰¡à· ¥ß§«“¡·µ°µà“ß
√–À«à“ß∂—Ë«≈‘ ßæ—π∏ÿåÕàÕπ·ÕµàÕ‚√§√“ π‘¡ (æ—π∏ÿå¡¢.1,

æ—π∏ÿå‰∑π“π 9) ·≈–æ—π∏ÿåµâ“π∑“πµàÕ‚√§√“ π‘¡ (æ—π∏ÿå

Figure 3. groundnut pod shape of parent and their F
1
 hybrids.

1a = Tainan 9 2a = F
1
 hybrid groundnut (Tainan 9 ××××× NC Ac 17090) 3a = NC Ac 17090

1b = KKU1 2b = F
1
 hybrid groundnut (KKU1 ××××× NC Ac 17090) 3b = NC Ac 17090

Figure 4. RAPD-PCR analysis of groundnut varieties using the primer OPO11. The O11
1000

band is indicated by arrow, found only in the resistant variety (NC Ac 17090).

M = marker,   lane = 1-4 KKU1,  lane 5-7 = NC Ac 17090,  lane 8-11 = Tainan 9

NC Ac 17090) ¬°‡«âπ‰æ√‡¡Õ√å OPO11 ®“°°“√»÷°…“
‚¥¬„™â‰æ√‡¡Õ√å OPO11  „π°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ„π
∂—Ë«≈‘ ß 3 æ—π∏ÿå   „π°“√»÷°…“π’È æ∫«à“¡’§«“¡·µ°µà“ß
√–À«à“ßæ—π∏ÿåµâ“π∑“π·≈–ÕàÕπ·Õ  ‚¥¬æ∫·∂∫¥’‡ÕÁπ‡Õ
¢π“¥ª√–¡“≥ 1000 §Ÿà‡∫  „πæ—π∏ÿåµâ“π∑“π NC Ac 17090

·µà‰¡àæ∫„πæ—π∏ÿåÕàÕπ·Õ (Figure 4) ®÷ß‰¥â„Àâ —≠≈—°…≥å
‡§√◊ËÕßÀ¡“¬π’È«à“ O11

1000
 ‡æ◊ËÕ‰¥â∑”°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª
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·≈–º≈®“°°“√»÷°…“∑’Ëºà“π¡“ (Halward et al., 1992;

Kochert et al., 1995) √«¡∂÷ß°“√»÷°…“„π§√—Èßπ’È æ∫«à“
∂—Ë«≈‘ ßæ—π∏ÿåª≈Ÿ° (2n = 4x) ¡’§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡
πâÕ¬  §«“¡·ª√ª√«π¢Õß¥’‡ÕÁπ‡ÕµË”  Õ“®‡ªìπ‡æ√“–«à“
∂—Ë«≈‘ ß‡ªìπæ◊™º ¡µ—«‡Õß  Õ’°∑—Èß‡ªìπæ◊™∑’Ë‰¥â√—∫°“√
ª√—∫ª√ÿßæ—π∏ÿå¡“π“π¡’°“√ª√—∫ª√ÿß ·≈–§—¥‡≈◊Õ°¡“Õ¬à“ß
‡¢â¡¢âπ    ∑”„Àâæ—π∏ÿ°√√¡¿“¬„π¢Õß∂—Ë«≈‘ ß¡’§«“¡
§≈â“¬§≈÷ß°—π¡“° ®÷ßæ∫«à“¡’§«“¡·µ°µà“ß¢Õß∂—Ë«≈‘ ßµË”
∑—Èß„π√–¥—∫ —≥∞“π·≈–√–¥—∫¥’‡ÕÁπ‡Õ

°“√µ√«® Õ∫≈Ÿ°º ¡®“°‡§√◊ËÕßÀ¡“¬ RAPD

®“°°“√µ√«® Õ∫≈Ÿ°º ¡™—Ë«∑’Ë 1 ¥â«¬‰æ√‡¡Õ√å
OP11  ∑’Ë· ¥ß§«“¡·µ°µà“ß√–À«à“ßæ—π∏ÿåµâ“π∑“π·≈–
ÕàÕπ·Õ „πµ”·Àπàß‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ O11

1000
 ∑’Ë∫àß

∂÷ß§«“¡‡ªìπ≈Ÿ°º ¡  æ∫«à“„π‡¡≈Á¥∑’Ë∑”°“√º ¡¢â“¡  KN1

26 µ—«Õ¬à“ßª√“°Ø·∂∫∑’Ë π„®  (O11
1000

)   15 µ—«Õ¬à“ß
(57.69%) ‰¡àª√“°Ø·∂∫∑’Ë π„® 11 µ—«Õ¬à“ß  à«π„π
‡¡≈Á¥∑’Ë∑”°“√º ¡¢â“¡ TN1 ®“° 32 µ—«Õ¬à“ß  ª√“°Ø
·∂∫∑’Ë π„® 18 µ—«Õ¬à“ß (56.25%) ·≈–‰¡àª√“°Ø·∂∫∑’Ë

Table 2. The groundnut F
1
 hybrids with or without RAPD marker (O11

1000
).

The number of The number of plant The number of

Groundnut F
1
 hybrids plant showed the did not show the F

1
 hybrids

O11
1000

 band (%) O11
1000

 band (%) examined (n)

KKU 1 × NC Ac17090 (KN1) 57.69 42.31 26
Tainan 9 × NC Ac17090 (TN1) 56.25 43.75 32

Figure 5. RAPD-PCR analysis of F
1
 hybrids generated by primer OPO11. The O11

1000
 bands

are indicated by arrow.

5a. F
1
 hybrid (Tainan 9 ××××× NC Ac 17090), M = marker

5b. F
1
 hybrid (KKU 1 ××××× NC Ac 17090), M = marker
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Table 3. The correlation of pustule diameter from different leaf order of

groundnut rust disease.

The fourth  leaf The fifth leaf The sixth leaf

The fourth  leaf -
The fifth leaf 0.335** -
The sixth leaf 0.403** 0.147 -

**significantly different at 1% level

Table 4. The correlation of number of  pustule from different leaf order

groundnut rust disease.

The fourth  leaf The fifth leaf The sixth leaf

The fourth  leaf -
The fifth leaf 0.509** -
The sixth leaf 0.377** 0.423** -

**significantly different at 1% level

 π„® 14 µ—«Õ¬à“ß (Table 2; Figure 5)  º≈®“°°“√»÷°…“
¥’‡ÕÁπ‡Õ¢Õßµâπ∂—Ë«≈‘ ß∑’Ë‰¥â√—∫°“√º ¡¢â“¡√–À«à“ß∂—Ë«≈‘ ß
æ—π∏ÿå‰∑π“π 9 °—∫æ—π∏ÿå NC Ac 17090  ·≈–æ—π∏ÿå¡¢.1
°—∫æ—π∏ÿå  NC  Ac  17090  ¡’µâπ∂—Ë«≈‘ ß®”π«πÀπ÷Ëß´÷Ëß‰¡à
ª√“°Ø·∂∫∑’Ë π„®∫àß™’È«à“‡¡≈Á¥∑’Ë‰¥â√—∫°“√º ¡¢â“¡‡æ◊ËÕ
 √â“ßª√–™“°√™—Ë«∑’Ë 1  ‰¡à„™à≈Ÿ°º ¡√–À«à“ß∂—Ë«≈‘ ßæ—π∏ÿå
¡¢.1 °—∫æ—π∏ÿå NC Ac 17090 À√◊Õ æ—π∏ÿå‰∑π“π 9 °—∫
æ—π∏ÿå NC Ac 17090 ∑—ÈßÀ¡¥ (Figure 5; Table 2) ´÷Ëß
‡ªìπ‰ª‰¥â«à“‡¡≈Á¥ à«πÀπ÷Ëß‡°‘¥®“°°“√º ¡µ—«‡Õß À√◊ÕÕ“®
‡ªìπ‰ª‰¥â«à“‡¡≈Á¥ à«πÀπ÷Ëß¡’°“√°≈“¬æ—π∏ÿå  À√◊Õ¡’°“√
ª≈Õ¡ªπ¢Õß‡¡≈Á¥®“°æ—π∏ÿåÕ◊Ëπ¡“  ®“°À≈—°∞“π∑’Ëª√“°Ø
°“√„™â‡§√◊ËÕßÀ¡“¬ O11

1000
  ™à«¬„π°“√æ‘®“√≥“√à«¡°—∫

≈—°…≥–∑“ß —≥∞“π«‘∑¬“ (≈—°…≥–„∫  ’¥Õ°  ’‡¢Á¡ ·≈–
≈“¬Ωí°) ª√–°Õ∫°—π  “¡“√∂„™â§—¥‡≈◊Õ°‡©æ“–µâπ∑’Ë¡—Ëπ„®
«à“‡ªìπ≈Ÿ°º ¡∑’Ë‡°‘¥®“°æ—π∏ÿå∑’ËµâÕß°“√Õ¬à“ß·∑â®√‘ß

°“√®”·π°√–¥—∫§«“¡µâ“π∑“πµ“¡¢π“¥¢Õß·º≈ ·≈–

°“√°√–®“¬µ—«¢Õß∂—Ë«≈‘ ß™—Ë«∑’Ë 2

À≈—ß®“°°“√§—¥‡≈◊Õ°ª√–™“°√µâπ™—Ë«∑’Ë 1 ®“°‡§√◊ËÕß
À¡“¬¥’‡ÕÁπ‡Õ O11

1000
 ‡æ◊ËÕ √â“ßª√–™“°√≈Ÿ°º ¡™—Ë«∑’Ë 2

‰¥â∑”°“√»÷°…“≈—°…≥–°“√µâ“π∑“π ·≈–µ√«® Õ∫§«“¡

 —¡æ—π∏å√–À«à“ß‡§√◊ËÕßÀ¡“¬°—∫§«“¡µâ“π∑“π‡æ◊ËÕ∑”°“√
§—¥‡≈◊Õ°≈Ÿ°º ¡™—Ë«∑’Ë 2 ®“°≈—°…≥–¢π“¥·º≈„π„∫≈”¥—∫∑’Ë
4, 5 ·≈– 6 °“√ª√“°Ø¢Õß·∂∫‡§√◊ËÕßÀ¡“¬ O11

1000

1. §«“¡ —¡æ—π∏å√–À«à“ß≈”¥—∫„∫°—∫≈—°…≥–¢π“¥

¢Õß·º≈¢Õß‚√§√“ π‘¡

®“°°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß≈”¥—∫„∫„π
≈—°…≥–¢π“¥ ·≈–®”π«π·º≈∑’Ë‡°‘¥®“°‚√§√“ π‘¡„π„∫
∂—Ë«®”π«π 157 µ—«Õ¬à“ß „π„∫≈”¥—∫∑’Ë 4, 5 ·≈– 6 ¢π“¥
·º≈„π·µà≈–≈”¥—∫„∫¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß
‚¥¬æ∫«à“¢π“¥¢Õß·º≈„π·µà≈–≈”¥—∫„∫¡’§«“¡ —¡æ—π∏å
∑“ß∫«°§◊Õ ‡¡◊ËÕ≈”¥—∫„∫‡æ‘Ë¡¢÷Èπ („∫Õ¬Ÿà„°≈âæ◊Èπ¥‘π) ¢π“¥
·º≈°Á¡’¢π“¥‡æ‘Ë¡¢÷Èπ¥â«¬ (Table 3)  ‡¡◊ËÕ»÷°…“§«“¡
 —¡æ—π∏å¢Õß≈”¥—∫„∫„π≈—°…≥–®”π«π·º≈ æ∫«à“®”π«π
·º≈„π·µà≈–≈”¥—∫„∫¡’§«“¡ —¡æ—π∏å∑“ß∫«°‡™àπ‡¥’¬«°—π
(Table 4) ®“°º≈°“√∑¥≈Õß¥—ß°≈à“« ∫àß™’È«à“À“°∑”°“√
«—¥§«“¡µâ“π∑“π®“°≈—°…≥–¢π“¥·º≈∑’Ë≈”¥—∫„∫‡¥’¬«°—π
(À√◊Õ√–¥—∫§«“¡ Ÿß®“°·ª≈ß„°≈â‡§’¬ß°—π) ¡’§«“¡®”‡ªìπ
·≈–‡æ◊ËÕ‡ªìπ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√«—¥¢π“¥¢Õß·º≈
·≈–®”·π°‡ªìπ√–¥—∫§«“¡µâ“π∑“π§«√∑”°“√«—¥∑’Ë≈”¥—∫
„∫‡¥’¬«°—π À√◊Õ√–¥—∫§«“¡ Ÿß®“°·ª≈ß„°≈â‡§’¬ß°—π
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Table 5. The segregation of the rust resistance with pustule diameter in F
2
 hybrids groundnut

(Tainan 9 ××××× NC Ac 17090, TN and KKU1 ××××× NC Ac 17090, KN).

F
2
 hybrids groundnut                         Number (plant) Ratio χχχχχ2 P-value

Susceptible plant Resistant plant

TN 66 8 15:1 2.626 0.2-0.1
KN 50 5 15:1 0.918 0.5-0.3

TN+KN 116 13 15:1 3.230 0.2-0.1

Table 6. The correlation of pustule diameter, number of pustule, the presence band of O11
1000

marker and resistance level.

pustule Number of presence of Resistance

diameter pustule O11
1000 

marker band level

Pustule diameter                                        -
Number of pustule 0.258                   -
The presence band of O11

1000
0.068 - 0.433* -

Resistance level - 0.805** - 0.040 0.023 -

* significantly different at 5% level

** significantly different at 1% level

2. √–¥—∫§«“¡µâ“π∑“π ·≈–°“√°√–®“¬µ—«¢Õß

∂—Ë«≈‘ ß™—Ë«∑’Ë 2 „π≈—°…≥–¢π“¥·º≈‚√§√“ π‘¡

®“°°“√»÷°…“¢π“¥¢Õß·º≈¢Õß„∫≈”¥—∫∑’Ë 4-6

æ∫«à“®”π«π≈Ÿ°∑’Ë¡’≈—°…≥–ÕàÕπ·Õ ·≈–µâ“π∑“π®“°≈Ÿ°
º ¡™—Ë«∑’Ë 2 „π TN ¡’®”π«π‡∑à“°—∫ 66 µâπ ·≈– 8 µâπ
µ“¡≈”¥—∫   à«π KN ¡’®”π«π 50 µâπ ·≈– 5 µâπ µ“¡
≈”¥—∫ (Table  5)  ‡¡◊ËÕæ‘®“√≥“§à“ χ2 ¢Õß≈Ÿ°™—Ë«∑’Ë 2 ®“°
TN ·≈– KN æ∫«à“ χ2 ¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 2 ¡’§à“‰¡à·µ°
µà“ß®“° —¥ à«π 15:1 (§à“ P Õ¬Ÿà√–À«à“ß 0.2-0.1 ·≈– 0.5-

0.3 µ“¡≈”¥—∫) ®“° —¥ à«π¥—ß°≈à“«∫àß™’È«à“¢π“¥·º≈¢Õß
√“ π‘¡„π≈Ÿ°º ¡Õ“®∂Ÿ°§«∫§ÿ¡¥â«¬¬’π 2 §Ÿà ‡™àπ‡¥’¬«°—∫
≈—°…≥–§à“§–·ππ°“√‡ªìπ‚√§„π°“√»÷°…“∑’Ëºà“π¡“ ·≈–
‡¡◊ËÕ√«¡‡Õ“ TN ·≈– KN ‡æ◊ËÕµ√«® Õ∫§à“ χ2 æ∫«à“
 —¥ à«π√–À«à“ß≈—°…≥–ÕàÕπ·Õ·≈–µâ“π∑“π‰¡à·µ°µà“ß®“°
15:1 ‡™àπ°—π (§à“ P Õ¬Ÿà√–À«à“ß 0.2-0.1) (Table 5)

®“°°“√»÷°…“§«“¡µâ“π∑“π®“°∂—Ë«≈‘ ß®”π«π
21 µ—«Õ¬à“ß „π≈—°…≥–¢π“¥ ·≈–®”π«π·º≈®“°§à“‡©≈’Ë¬
3 ≈”¥—∫„∫ (≈”¥—∫„∫∑’Ë 4, 5 ·≈– 6) ‡æ◊ËÕ®”·π°√–¥—∫
§«“¡µâ“π∑“πæ√âÕ¡°—∫µ√«® Õ∫°“√ª√“°Ø‡§√◊ËÕßÀ¡“¬

O11
1000

 æ∫«à“‡¡◊ËÕ¡’°“√ª√“°Ø·∂∫‡§√◊ËÕßÀ¡“¬®”π«π
·º≈®“°‚√§√“ π‘¡„π„∫∂—Ë«≈‘ ß¡’®”π«ππâÕ¬≈ß (-0.433*)

‡¡◊ËÕ√–¥—∫§«“¡µâ“π∑“π‡æ‘Ë¡¢π“¥¢Õß·º≈‡≈Á°≈ß
(-0.805**) (Table 6)  ‡¡◊ËÕ —ß‡°µ®“°§«“¡ —¡æ—π∏å
√–À«à“ß¢π“¥·º≈ ·≈–·∂∫¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬ O11

1000

æ∫«à“µâπ∂—Ë«≈‘ ß∑’Ë¡’·º≈¢π“¥‡≈Á° ·≈–‰¥â√—∫°“√®”·π°
‡ªìπµâπµâ“π∑“π¡—°®–ª√“°Ø·∂∫¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬  à«π
∂—Ë«≈‘ ßæ—π∏ÿå∑’Ë¡’·º≈¢π“¥„À≠à ·≈–‰¥â√—∫°“√®”·π°«à“‡ªìπ
≈—°…≥–ÕàÕπ·Õ à«π„À≠à‰¡àª√“°Ø·∂∫¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬
(Figure 6) Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕæ‘®“√≥“®“°®”π«πµâπ∑’Ë¡’
·º≈¢π“¥‡≈Á°∑—ÈßÀ¡¥æ∫«à“‡ªìπµâπ∑’Ëª√“°Ø·∂∫‡§√◊ËÕß
À¡“¬ O11

1000
 §‘¥‡ªìπ 50% · ¥ß∂÷ß«à“·∂∫‡§√◊ËÕßÀ¡“¬

O11
1000

 Õ“®‰¡à„°≈â™‘¥°—∫≈—°…≥–µâ“π∑“πµàÕ‚√§√“ π‘¡

 √ÿª

®“°°“√§—¥‡≈◊Õ°‰æ√‡¡Õ√å®”π«π 120 ™π‘¥ æ∫«à“
¡’‰æ√‡¡Õ√å‡æ’¬ß 1 ™π‘¥ §◊Õ OPO11 (5/GAC AGG AGG

T3/) ∑’Ë “¡“√∂„Àâ‡§√◊ËÕßÀ¡“¬∑’Ë‡ªìπ‡Õ°≈—°…≥å¢Õß≈Ÿ°º ¡
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®“°æ—π∏ÿåµâ“π∑“π ‚¥¬ª√“°Ø·∂∫¢π“¥ 1000 §Ÿà‡∫  ·≈–
‡¡◊ËÕ„™â·∂∫¥—ß°≈à“«‡ªìπ‡§√◊ËÕßÀ¡“¬„π°“√§—¥‡≈◊Õ°≈Ÿ°º ¡
√–À«à“ßæ—π∏ÿå‰∑π“π 9 × æ—π∏ÿå NC Ac 17090 ·≈–æ—π∏ÿå
¡¢.1 × æ—π∏ÿå NC Ac 17090 §‘¥‡ªìπ≈Ÿ°º ¡∑’Ë·∑â®√‘ß
56.25% ·≈– 57.69% µ“¡≈”¥—∫ ∫àß™’È«à“¥Õ°∂—Ë«≈‘ ß∑’Ë‰¥â
∑”°“√º ¡¢â“¡ ¡’≈Ÿ°º ¡∑’Ë‡°‘¥®“°°“√º ¡µ—«‡Õß À√◊Õ¡’
°“√°≈“¬æ—π∏ÿå¢Õß NC Ac 17090 À√◊ÕÕ“®¡’°“√ª≈Õ¡
ªπ¢Õß‡¡≈Á¥Õ¬Ÿà„π°≈ÿà¡ NC Ac 17090 ¥—ßπ—Èπ°“√„™â
‡§√◊ËÕßÀ¡“¬ O11

1000
 ™à«¬„π°“√§—¥‡≈◊Õ°™à«¬„Àâ¡—Ëπ„®„π

§«“¡‡ªìπ≈Ÿ°º ¡‰¥â¡“°¢÷Èπ ‡¡◊ËÕ∑”°“√»÷°…“∂÷ß≈—°…≥–
∑“ß —≥∞“π«‘∑¬“„π≈—°…≥– ’¥Õ°  ’‡¢Á¡ ≈—°…≥–≈“¬Ωí°
 ’‡¬◊ËÕÀÿâ¡‡¡≈Á¥ æ∫«à“≈Ÿ°º ¡∑’Ëºà“π°“√µ√«® Õ∫¥â«¬
‡§√◊ËÕßÀ¡“¬ O11

1000
 ¡’≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ·≈–

º≈º≈‘µÕ¬Ÿà°÷Ëß°≈“ß√–À«à“ßæàÕ·¡à π—∫ πÿπ§«“¡‡ªìπ≈Ÿ°
º ¡Õ¬à“ß·∑â®√‘ß  ®“°°“√»÷°…“π’È‰¥â∑”°“√»÷°…“°“√
°√–®“¬µ—«¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 2 „π≈—°…≥–°“√µâ“π∑“π®“°
¢π“¥¢Õß·º≈ º≈°“√»÷°…“®“°§à“ χ2 ∫àß™’È«à“Õ—µ√“ à«π
√–À«à“ßµâπ∑’Ë¡’§«“¡µâ“π∑“π (¢π“¥·º≈ < 0.31 ¡¡.)
·≈–µâπ∑’Ë¡’§«“¡ÕàÕπ·Õ (¢π“¥·º≈ > 0.31) ¡’§à“‰¡à·µ°
µà“ß®“° 15:1 ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“„π≈—°…≥–§à“
§–·ππ°“√‡ªìπ‚√§„π°“√»÷°…“∑’Ë¡’√“¬ß“π¡“°àÕπ  Õ¬à“ß‰√
°Áµ“¡·¡â‡§√◊ËÕßÀ¡“¬ O11

1000
  “¡“√∂· ¥ß∂÷ß§«“¡‡ªìπ

≈Ÿ°º ¡ ·µà®“°°“√∑’Ëµâπ∑’Ë¡’·º≈¢π“¥‡≈Á°ª√“°Ø‡§√◊ËÕß

À¡“¬ O11
1000

 ‡æ’¬ß®”π«πÀπ÷Ëß ∫àß∂÷ß‡§√◊ËÕßÀ¡“¬¥—ß°≈à“«
Õ“®‰¡à„°≈â™‘¥ (no linkage) °—∫≈—°…≥–µâ“π∑“π ·≈–º≈
°“√»÷°…“§√—Èßπ’È æ∫«à“ ®”π«π·º≈ ·≈–¢π“¥·º≈ „π„∫
≈”¥—∫µà“ßÊ ¡’§«“¡ —¡æ—π∏å°—π∑“ß∫«°  (Table 3 ·≈– 4)

¥—ßπ—Èπ®÷ß§«√»÷°…“‡æ◊ËÕ°“√®”·π°√–¥—∫§«“¡µâ“π∑“π„π
≈”¥—∫„∫‡¥’¬«°—π

‡Õ° “√Õâ“ßÕ‘ß

√—™π’ ·Ωß ’§”. 2536. °“√„™â≈—°…≥–Õß§åª√–°Õ∫¢Õß§«“¡
µâ“π∑“π„π°“√§—¥‡≈◊Õ°æ—π∏ÿåµâ“π∑“πµàÕ‚√§„∫®ÿ¥ ·≈–
√“ π‘¡¢Õß∂—Ë«≈‘ ß, «‘∑¬“π‘æπ∏åª√‘≠≠“«‘∑¬“»“ µ√
¡À“∫—≥±‘µ  ∫—≥±‘µ«‘∑¬“≈—¬  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

«‘∫Ÿ≈ ‡ªìπ ÿ¢. 2535. æ—π∏ÿ°√√¡°“√∂à“¬∑Õ¥≈—°…≥–µâ“π∑“π
µàÕ‚√§„∫®ÿ¥ ’¥”·≈–‚√§√“ π‘¡ ·≈–≈—°…≥–∑“ß‡°…µ√
¢Õß∂—Ë«≈‘ ß, «‘∑¬“π‘æπ∏åª√‘≠≠“«‘∑¬“»“ µ√¡À“∫—≥±‘µ
∫—≥±‘µ«‘∑¬“≈—¬  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

«‘ ‘∑∏‘Ï µ√’ ÿ«√√≥«—≤πå. 2539. æ—π∏ÿ°√√¡°“√∂à“¬∑Õ¥≈—°…≥–
§«“¡µâ“π∑“πµàÕ‚√§√“ π‘¡ ·≈–≈—°…≥–∑“ß°“√‡°…µ√
¢Õß∂—Ë«≈‘ ß, «‘∑¬“π‘æπ∏åª√‘≠≠“«‘∑¬“»“ µ√¡À“∫—≥±‘µ
∫—≥±‘µ«‘∑¬“≈—¬  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

 π—Ëπ ®Õ°≈Õ¬.  2533.  ∂—Ë«≈‘ ß.  ¿“§«‘™“æ◊™‰√à §≥–‡°…µ√-
»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

ª√’™“  ÿ√‘π∑√å. 2533. ‚√§√“ π‘¡ ‚√§„∫®ÿ¥ ’πÈ”µ“≈ ·≈–‚√§
„∫®ÿ¥ ’¥”¢Õß∂—Ë«≈‘ ß. „π √“¬ß“π°“√ —¡¡π“∂—Ë«≈‘ ß·Ààß

Figure 6. RAPD-PCR analysis of F
2
 hybrids (KKU 1 ××××× NC Ac 17090) generated by primer

OPO11. The O11
1000

 bands are indicated by arrow.

marker band. M = DNA marker, lane 1-12 = susceptible plant with large pustule

diameter and lane 13-14 = resistance plant with small pustule diameter.
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™“µ‘ §√—Èß∑’Ë 9. Àπâ“ 88-112 (Õ“√—πµå æ—≤‚π∑—¬ ·≈–
§≥– ∫√√≥“∏‘°“√.)  ¢Õπ·°àπ: §≥–‡°…µ√»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

Õ“√—πµå æ—≤‚π∑—¬,  π—Ëπ  ®Õ°≈Õ¬ ·≈–  ¡®‘πµπ“ ∑ÿ¡· π.
2533. ß“πª√—∫ª√ÿßæ—π∏ÿå∂—Ë«≈‘ ß„πª√–‡∑»‰∑¬ªï 2532.
„π √“¬ß“π°“√ —¡¡π“∂—Ë«≈‘ ß·Ààß™“µ‘ §√—Èß∑’Ë 9. Àπâ“
41-85 (Õ“√—πµå æ—≤‚π∑—¬ ·≈–§≥– ∫√√≥“∏‘°“√.)
¢Õπ·°àπ: §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ.
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