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Selection of rice (Oryza sativa L.) for higher yield and

quality from crosses between tropical japonica and indica
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∫∑§—¥¬àÕ

°“√§—¥‡≈◊Õ° “¬æ—π∏ÿå¢â“«‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ·≈–

§ÿ≥¿“æ ∑”‚¥¬°“√º ¡¢â“¡√–À«à“ß¢â“« tropical

japonica ´÷Ëß¡’≈—°…≥–·µ°°ÕπâÕ¬ √«ß¡’¢π“¥„À≠à

·≈–¡’‡¡≈Á¥¡“°°—∫ indica ́ ÷Ëß‡¡≈Á¥¡’§ÿ≥¿“æ∑“ß°“¬¿“æ

¥’ °≈à“«§◊Õ ‡¡≈Á¥¬“« ‡√’¬«·≈–„  ®”π«π 12 §Ÿàº ¡

ª≈Ÿ°≈Ÿ°º ¡™—Ë«∑’Ë 1 „π‡√◊Õπª≈Ÿ°æ◊™∑¥≈Õß ≈Ÿ°™—Ë«∑’Ë 2

·≈– “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 3 ª≈Ÿ°„π·ª≈ßπ“∑¥≈Õß∑’Ë

»Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’ ®—ßÀ«—¥ª∑ÿ¡∏“π’ §—¥‡≈◊Õ°µâπ

≈Ÿ°™—Ë«∑’Ë 2 ·≈– “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 3 ∑’Ë„Àâº≈º≈‘µ Ÿß

·≈–¡’≈—°…≥–∑“ß°“√‡°…µ√∑’Ë¥’‚¥¬«‘∏’ ◊∫ª√–«—µ‘

(pedigree method) ∑¥ Õ∫º≈º≈‘µ¢Õß “¬æ—π∏ÿå≈Ÿ°

™—Ë«∑’Ë 4 ∑’Ë§—¥‡≈◊Õ°‰¥â∑—ÈßÀ¡¥®”π«π 33  “¬æ—π∏ÿå

√à«¡°—∫ “¬æ—π∏ÿå¢â“« tropical japonica ·≈– indica

´÷Ëß„™â‡ªìπ·¡à·≈–æàÕ®”π«π 6  “¬æ—π∏ÿå ·≈–æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫®”π«π 5 æ—π∏ÿå ‰¥â·°à ª∑ÿ¡∏“π’ 1 ™—¬π“∑

1  ÿæ√√≥∫ÿ√’ 1  ÿæ√√≥∫ÿ√’ 2 ·≈– °¢ 31 ‚¥¬«“ß·ºπ

°“√∑¥≈Õß·∫∫ augmented design „π randomized

complete block ¥”‡π‘π°“√∑¥≈Õß∑’Ë»Ÿπ¬å«‘®—¬¢â“«

ª∑ÿ¡∏“π’ „πƒ¥ŸΩπ ªï 2552 º≈°“√∑¥ Õ∫æ∫«à“

 “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå ÿæ√√≥∫ÿ√’

1 ́ ÷Ëß‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫∑’Ë„Àâº≈º≈‘µ Ÿß ÿ¥¡’®”π«π

15  “¬æ—π∏ÿå®“°∑—ÈßÀ¡¥ 33  “¬æ—π∏ÿå∑’Ë∑¥ Õ∫ ‚¥¬

„Àâº≈º≈‘µº—π·ª√Õ¬Ÿà√–À«à“ß 621 ∂÷ß 1,035 °‘‚≈°√—¡

µàÕ‰√à „π¢≥–∑’Ëæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 „Àâ

º≈º≈‘µ 615 °‘‚≈°√—¡µàÕ‰√à Õ¬à“ß‰√°Áµ“¡ “¬æ—π∏ÿå

≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫

 ÿæ√√≥∫ÿ√’ 1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¡’®”π«π 4

 “¬æ—π∏ÿå ‰¥â·°à  “¬æ—π∏ÿå PTT07288-20-1, PTT07288-

11-4, PTT07288-20-3 ·≈– PTT07288-14-2 ‚¥¬

„Àâº≈º≈‘µ 1035, 974, 968 ·≈– 939 °‘‚≈°√—¡µàÕ‰√à

µ“¡≈”¥—∫  à«π “¬æ—π∏ÿå·¡à·≈–æàÕ„Àâº≈º≈‘µ

º—π·ª√Õ¬Ÿà√–À«à“ß 127 ∂÷ß 573 °‘‚≈°√—¡µàÕ‰√à ´÷Ëß

µË”°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ®“°°“√



∑¥ Õ∫§ÿ≥¿“æ∑“ß°“¬¿“æ §ÿ≥¿“æÀÿßµâ¡ ·≈–√—∫

ª√–∑“π ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑—Èß 15  “¬æ—π∏ÿå

æ∫«à“  “¬æ—π∏ÿå∑’Ë‡¡≈Á¥¡’§ÿ≥¿“æ∑“ß°“¬¿“æ∑’Ë¥’

°≈à“«§◊Õ ‡¡≈Á¥¬“« ‡√’¬« „  À√◊Õ¡’∑âÕß‰¢àπâÕ¬ ¡’

®”π«π 4  “¬æ—π∏ÿå‰¥â·°à PTT07288-11-4, PTT07285-

21-2, PTT07266-8-6 ·≈– PTT07266-7-1 ·µà “¬

æ—π∏ÿå‡À≈à“π’È‡¡≈Á¥¡’§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π

·µ°µà“ß°—π °≈à“«§◊Õ ‡¡≈Á¥¡’ª√‘¡“≥Õ–¡‘‚≈ ª“π°≈“ß

(20-25%) ∂÷ß Ÿß (25-33%) ‡¡◊ËÕÀÿß‡ªìπ¢â“« ÿ°·≈â«®–

¡’≈—°…≥–πÿà¡ §àÕπ¢â“ß‡Àπ’¬«®π∂÷ß√à«π·¢Áß ¥—ßπ—Èπ

®÷ß§«√µâÕß§—¥‡≈◊Õ°‡æ◊ËÕª√—∫ª√ÿß§ÿ≥¿“æÀÿßµâ¡·≈–

√—∫ª√–∑“π¢Õß‡¡≈Á¥„Àâµ√ß°—∫§«“¡µâÕß°“√¢ÕßºŸâ

∫√‘‚¿§

ABSTRACT

Selection of rice (Oryza sativa L.) for higher

yield and quality was conducted by hybridization

between tropical japonica rice which had low

tillering capacity, large panicles with high number of

grains and indica rice which possessed good grain

quality including long, slender and translucent for 12

crosses. The F1 plants produced were grown in the

greenhouse and the F2 to F3 progenies were planted

in the experimental field at Pathum Thani Rice

Research Center, Pathum Thani province. Selection

was done in each succeeding generation from F2 to

F3 using pedigree method for plants/lines which had

high yield and good agronomic characters. Preliminary

yield test of the 33 selected F4 lines, 7 parental lines

and 5 check varieties (PTT1, CNT1, SPR1, SPR2

and RD31) were conducted using augmented design

in randomized complete block design at Pathum

Thani Rice Research Center in rainy season 2009.

The results showed that there were 15 from 33 tested

F4 lines which gave higher yield than the highest

yielding check variety SPR1. They showed the yield

varying from 621 to 1,035 kg/rai while the check

variety SPR1 gave the yield of 615 kg/rai. However,

there were 4 lines which gave significantly higher

yield than the check variety SPR1. These lines were

PTT07288-20-1, PTT07288-11-4, PTT07288-20-3

and PTT07288-14-2 which gave the yield of 1035,

974, 968 and 939 kg/rai, respectively. The 6 parental

lines manifested the yield ranging from 127 to 573

kg/rai which were lower than the check variety

SPR1. Grain physical quality and cooking and eating

quality of the 15 F4 lines were determined. It was

found that there were 4 lines including PTT07288-

11-4, PTT07285-21-2, PTT07266-8-6 and PTT07266-

7-1 which exhibited good physical grain quality by

having long, slender and clear grains or with slightly

chalkiness. However, these lines manifested variable

cooking and eating quality by having medium (20 -

25%) to high (25-33%) amylose content. Consequently,

the texture of cooked rice varied from soft and

slightly sticky to hard and loose. Selection will be

done further for improving cooking and eating

quality in order to meet the requirement of customers.

§” ”§—≠: ¢â“« tropical japonica, ¢â“« indica, °“√§—¥

æ—π∏ÿå·∫∫ ◊∫ª√–«—µ‘, √Ÿª∑√ßµâπ¢â“«·∫∫„À¡à

Keywords: tropical japonica rice, indica rice, pedigree

selection, new plant type

∫∑π”

°“√‡®√‘≠‡µ‘∫‚µ¢Õßª√–™“°√·≈–°“√æ—≤π“

∑“ß¥â“π‡»√…∞°‘® ∑”„Àâ°“√º≈‘µ¢â“«¢Õß‚≈°µâÕß

‡æ‘Ë¡¢÷Èπª√–¡“≥√âÕ¬≈– 1 µàÕªï ®÷ß®–‡æ’¬ßæÕµàÕ

§«“¡µâÕß°“√Õ“À“√¢Õßª√–™“°√‚≈° (Rosegrant et

al., 1995) °“√º≈‘µ·≈–°“√∫√‘‚¿§¢â“«∑—Ë«‚≈°¡“°°«à“

√âÕ¬≈– 90 Õ¬Ÿà„πª√–‡∑»„π∑«’ª‡Õ‡™’¬ ‚¥¬ª√–‡∑»

®’π‡ªìπºŸâº≈‘µ¢â“«¡“°∑’Ë ÿ¥‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‚≈°
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µ“¡¥â«¬Õ‘π‡¥’¬ Õ‘π‚¥π’‡´’¬ ∫—ß§≈“‡∑» ‡«’¬¥π“¡ æ¡à“

·≈–‰∑¬ ‚¥¬¡’ª√‘¡“≥°“√º≈‘µ¢â“«µ“¡≈”¥—∫¥—ßπ’È

193.4, 148.3, 60.3, 46.9, 38.7, 30.5 ·≈– 30.5 ≈â“π

µ—π (FAO, 2008) º≈º≈‘µ¢â“« à«π„À≠à¢Õßª√–‡∑»

Õ◊ËπÊ „π∑«’ª‡Õ‡™’¬®–„™â∫√‘‚¿§„πª√–‡∑»·≈–¡’

‡À≈◊Õ àßÕÕ°‰¡à¡“°π—° πÕ°®“°π’È¬—ßÕ“®π”‡¢â“¢â“«

®“°ª√–‡∑»‰∑¬¥â«¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª√–‡∑»‰∑¬´÷Ëß

¡’¢â“«‡À≈◊Õ àßÕÕ°ª√–¡“≥√âÕ¬≈– 40 ¢Õßª√‘¡“≥

°“√º≈‘µ∑—ÈßÀ¡¥ ª√–‡∑»‰∑¬‡ªìπª√–‡∑»ºŸâ àßÕÕ°

¢â“«¡“°∑’Ë ÿ¥‡ªìπÕ—π¥—∫Àπ÷Ëß¢Õß‚≈° ¥—ßπ—Èπ‡æ◊ËÕ

„Àâ°“√º≈‘µ‡æ’¬ßæÕµàÕ°“√∫√‘‚¿§¢â“«¢Õßª√–™“°√

‚≈° „πªï §.». 2025 º≈º≈‘µ¢â“«‚¥¬‡©≈’Ë¬¢Õß‚≈°

„π‡¢µ™≈ª√–∑“π ®–µâÕß‡æ‘Ë¡¢÷Èπ®“° 5 µ—π ‡ªìπ 8.5

µ—πµàÕ‡Œ°µ“√å (Peng et al., 1999) Khush (2005) ‰¥â

‡ πÕ°≈¬ÿ∑∏å°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“« ‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ

„Àâ‡æ’¬ßæÕµàÕ°“√∫√‘‚¿§¢Õßª√–™“°√‚≈° ÷́Ëß

 “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√ª√—∫ª√ÿßæ—π∏ÿå‚¥¬«‘∏’

ª°µ‘·≈–°“√§—¥‡≈◊Õ° (conventional breeding and

selection) °“√ª√—∫ª√ÿß√Ÿª∑√ß¢Õßµâπ¢â“« (ideotype

breeding) °“√ª√—∫ª√ÿßæ—π∏ÿå≈Ÿ°º ¡ (hybrid breeding)

°“√ª√—∫ª√ÿßæ—π∏ÿå‚¥¬°“√º ¡¢â“¡ √–À«à“ß¢â“«æ—π∏ÿå

ªÉ“·≈–æ—π∏ÿåª≈Ÿ° (wide hybridization) ·≈–°“√π”

æ—π∏ÿ«‘»«°√√¡¡“„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå

°“√ª√—∫ª√ÿß√Ÿª∑√ß¢Õßµâπ¢â“« ‡ªìπ«‘∏’°“√Àπ÷Ëß

∑’Ë®–∑”„Àâº≈º≈‘µ¢â“«‡æ‘Ë¡ Ÿß¢÷Èπ‰¥â „πªï 1989 IRRI

‰¥â‡ πÕ„Àâ¡’°“√ª√—∫ª√ÿß√Ÿª∑√ß¢Õßµâπ¢â“«·∫∫„À¡à

À√◊Õ·∫∫ new plant type À√◊Õ NPT ‡æ◊ËÕ‡æ‘Ë¡»—°¬¿“æ„π

°“√„Àâº≈º≈‘µ¢Õß¢â“«„Àâ Ÿß¢÷Èπ°«à“‡¥‘¡ √Ÿª∑√ß¢Õßµâπ

¢â“«·∫∫ NPT ¡’≈—°…≥–∑’Ë ”§—≠§◊Õ ·µ°°ÕπâÕ¬ ¡’

®”π«πÀπàÕª√–¡“≥ 3-4 ÀπàÕµàÕµâπ ·µà∑ÿ°ÀπàÕ

 “¡“√∂„Àâ√«ß‰¥â √«ß¡’¢π“¥„À≠à·≈–¡’‡¡≈Á¥¡“°

ª√–¡“≥ 200-250 ‡¡≈Á¥ µâπ‡µ’È¬  Ÿßª√–¡“≥ 90-100

‡´πµ‘‡¡µ√ ·≈–≈”µâπ·¢Áß·√ß‰¡àÀ—°≈â¡ (Peng et al.,

1994)

„πªï æ.». 2551 ª√–‡∑»‰∑¬º≈‘µ¢â“«‰¥â„π

ª√‘¡“≥ 30.46 ≈â“πµâπ ´÷Ëß®—¥«à“¡’ª√‘¡“≥°“√º≈‘µ Ÿß

‡ªìπÕ—π¥—∫∑’Ë 7 ¢Õß‚≈° Õ¬à“ß‰√°Áµ“¡ º≈º≈‘µ¢â“«

∑—Èßπ“ªï·≈–π“ª√—ß¢Õßª√–‡∑»‰∑¬‡©≈’Ë¬‡æ’¬ß 475

°‘‚≈°√—¡µàÕ‰√à ´÷ËßµË”°«à“º≈º≈‘µ‡©≈’Ë¬¢Õß‚≈° 690

°‘‚≈°√—¡µàÕ‰√à (FAO, 2008) ¥—ßπ—Èπ ®÷ß¡’§«“¡

®”‡ªìπÕ¬à“ß¬‘Ëß ∑’Ë®–µâÕßª√—∫ª√ÿßæ—π∏ÿå¢â“«‡æ◊ËÕ‡æ‘Ë¡

º≈º≈‘µ ‚¥¬√—°…“§ÿ≥¿“æ‡¡≈Á¥∑’Ë¥’ ́ ÷Ëß‡ªìπ‡Õ°≈—°…≥–∑’Ë

‚¥¥‡¥àπ¢Õß¢â“«‰∑¬‰«â¥â«¬ °“√ª√—∫ª√ÿß√Ÿª∑√ß¢Õß

µâπ¢â“«·∫∫ NPT ‚¥¬°“√º ¡¢â“¡√–À«à“ß¢â“« tropical

japonica ´÷Ëß·µ°°ÕπâÕ¬ √«ß¡’¢π“¥„À≠à·≈–¡’‡¡≈Á¥

¡“° ·≈–¢â“« indica ÷́Ëß¡’§ÿ≥¿“æ‡¡≈Á¥∑’Ë¥’ (‡¡≈Á¥

¬“«‡√’¬«) ®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß„π°“√æ—≤π“»—°¬¿“æ

¢Õß¢â“«‡æ◊ËÕ‡æ‘Ë¡º≈º≈‘µ·≈–§ÿ≥¿“æ‡¡≈Á¥

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È ‡æ◊ËÕ√«¡≈—°…≥–∑’Ë

¥’¢Õß¢â“« tropical japonica ·≈–¢â“« indica ·≈–

æ—≤π“ “¬æ—π∏ÿå¢â“«∑’Ë„Àâº≈º≈‘µ Ÿß ·≈–‡¡≈Á¥¡’§ÿ≥¿“æ¥’

‚¥¬°“√º ¡¢â“¡√–À«à“ß “¬æ—π∏ÿå¢â“« tropical japonica

°—∫ indica ·≈–§—¥‡≈◊Õ° “¬æ—π∏ÿå∑’Ë¥’‚¥¬«‘∏’ ◊∫ª√–«—µ‘

Õÿª°√≥å·≈–«‘∏’°“√

°“√º ¡¢â“¡√–À«à“ß¢â“« tropical japonica ·≈–

indica

º ¡¢â“¡√–À«à“ß “¬æ—π∏ÿå¢â“« tropical japonica

®”π«π 5  “¬æ—π∏ÿå ‰¥â·°à IR66738-118-1-2, IR67966-

188-2-2-1, IR68544-29-2-1, IR70491-33-2-2 ·≈–

IR68552-100-1-2-2 ´÷Ëß„™â‡ªìπæ—π∏ÿå·¡à·≈– “¬æ—π∏ÿå¢â“«

indica ®”π«π 4  “¬æ—π∏ÿå ‰¥â·°à IR80151, IR80154,

IR80156 ·≈– IR79128 ÷́Ëß„™â‡ªìπæ—π∏ÿåæàÕ ‰¥â§Ÿàº ¡

®”π«π∑—ÈßÀ¡¥ 12 §Ÿà

°“√§—¥‡≈◊Õ°‚¥¬«‘∏’ ◊∫ª√–«—µ‘

‡°Á∫‡°’Ë¬«‡¡≈Á¥≈Ÿ°º ¡™—Ë«∑’Ë 1 (F1) ®“°§Ÿàº ¡

∑—ÈßÀ¡¥ 12 §Ÿà π”‰ªª≈Ÿ°‡ªìπµâπ≈Ÿ°º ¡™—Ë«∑’Ë 1 „π

‡√◊Õπª≈Ÿ°æ◊™∑¥≈Õß ·≈â«ª≈àÕ¬„Àâº ¡µ—«‡Õß ‡¡◊ËÕ ÿ°·°à

‡°Á∫‡°’Ë¬«‡¡≈Á¥≈Ÿ°™—Ë«∑’Ë 2 (F2) ‚¥¬‡°Á∫·¬°°—π„π

·µà≈–§Ÿàº ¡ π”‰ªª≈Ÿ°‡ªìπ≈Ÿ°™—Ë«∑’Ë 2 „π·ª≈ßπ“

∑¥≈Õß¢Õß»Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’ ®—ßÀ«—¥ª∑ÿ¡∏“π’
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‚¥¬ª≈Ÿ°§Ÿàº ¡≈– 500 µâπ §—¥‡≈◊Õ°µâπ∑’Ë¡’≈—°…≥–

·µ°°Õª“π°≈“ß √«ß¡’¢π“¥„À≠à ‡¡≈Á¥¡“° ‡¡◊ËÕ ÿ°

·°à‡°Á∫‡°’Ë¬«‡¡≈Á¥≈Ÿ°™—Ë«∑’Ë 3 ‚¥¬‡°Á∫·¬°·µà≈–µâπ

ª≈Ÿ°≈Ÿ°™—Ë«∑’Ë 3 „π·ª≈ßπ“∑¥≈Õß∑’Ë»Ÿπ¬å«‘®—¬¢â“«

ª∑ÿ¡∏“π’ „π·∫∫√«ßµàÕ·∂«®”π«π 2 ·∂«µàÕ “¬

æ—π∏ÿå §—¥‡≈◊Õ°µâπ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 3 ∑’Ë¡’≈—°…≥–

µ“¡∑’ËµâÕß°“√ ‡¡◊ËÕ·°à‡°Á∫‡°’Ë¬«‡¡≈Á¥≈Ÿ°™—Ë«∑’Ë 4 ®“°µâπ∑’Ë

§—¥‡≈◊Õ°‰«â„π·µà≈– “¬æ—π∏ÿå ‚¥¬‡°Á∫·¬°·µà≈–µâπ

°“√∑¥ Õ∫º≈º≈‘µ

π” “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë‰¥â®“°°“√§—¥‡≈◊Õ°

®”π«π 83  “¬æ—π∏ÿå¡“ª≈Ÿ°∑¥ Õ∫º≈º≈‘µ‡∫◊ÈÕßµâπ

(preliminary yield test) √à«¡°—∫ “¬æ—π∏ÿå¢â“« tropical

japonica ´÷Ëß„™â‡ªìπæ—π∏ÿå·¡à®”π«π 4  “¬æ—π∏ÿå  “¬

æ—π∏ÿå¢â“« indica ́ ÷Ëß„™â‡ªìπæ—π∏ÿåæàÕ®”π«π 3  “¬æ—π∏ÿå

·≈–æ—π∏ÿå·π–π”®“°∑“ß√“™°“√®”π«π 5 æ—π∏ÿå‰¥â·°à

æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1  ÿæ√√≥∫ÿ√’ 2 ™—¬π“∑ 1 ª∑ÿ¡∏“π’

1 ·≈– °¢ 31 ´÷Ëß„™â‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ „π·ª≈ß

π“∑¥≈Õß∑’Ë»Ÿπ¬å«‘®—¬¢â“«ª∑ÿ¡∏“π’ „πƒ¥ŸΩπ ªï 2552

‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ augmented design „π

randomized complete block (Petersen, 1985) ª≈Ÿ°

·∫∫ªí°¥” √–¬–√–À«à“ß·∂«·≈–°Õ‡ªìπ 25 × 25 ́ ¡.

ªí°¥”®—∫≈– 1 µâπ ∫—π∑÷°¢âÕ¡Ÿ≈≈—°…≥–∑“ß°“√

‡°…µ√µà“ßÊ ·≈–º≈º≈‘µ∑’Ë§«“¡™◊Èπ 14%

°“√«‘‡§√“–Àå§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ¢Õß “¬æ—π∏ÿå

≈Ÿ°™—Ë«∑’Ë 4

π”‡¡≈Á¥∑’Ë‡°Á∫‡°’Ë¬«®“° “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®”π«π 33  “¬æ—π∏ÿå  “¬æ—π∏ÿå¢â“« tropical japonica

®”π«π 3  “¬æ—π∏ÿå ¢â“« indica ®”π«π 3  “¬æ—π∏ÿå

·≈–æ—π∏ÿå‡ª√’¬∫‡∑’¬∫®”π«π 5 æ—π∏ÿå ¡“«‘‡§√“–Àå

§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ ‰¥â·°à ¢π“¥·≈–√Ÿª√à“ß

¢Õß‡¡≈Á¥ ·≈–≈—°…≥–∑âÕß‰¢à

°“√«‘‡§√“–Àå§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π¢Õß‡¡≈Á¥

¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

π”‡¡≈Á¥∑’Ë‡°Á∫‡°’Ë¬«®“° “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®”π«π 33  “¬æ—π∏ÿå  “¬æ—π∏ÿå¢â“« tropical japonica

®”π«π 3  “¬æ—π∏ÿå  “¬æ—π∏ÿå¢â“« indica ®”π«π 3  “¬

æ—π∏ÿå ·≈–æ—π∏ÿå‡ª√’¬∫‡∑’¬∫®”π«π 5 æ—π∏ÿå ¡“«‘‡§√“–Àå

§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π ‰¥â·°à ª√‘¡“≥Õ–‰¡‚≈ 

(amylose) «‘‡§√“–Àåµ“¡«‘∏’°“√¢Õß Juliano (1971)

§à“°“√ ≈“¬‡¡≈Á¥„π¥à“ß (alkaline test) «‘‡§√“–Àåµ“¡«‘∏’

°“√¢Õß Little et al. (1958) ·≈–Õÿ≥À¿Ÿ¡‘·ªÑß ÿ° ´÷Ëß

ª√–‡¡‘π‰¥â®“°§à“°“√ ≈“¬‡¡≈Á¥„π¥à“ß µ“¡«‘∏’°“√¢Õß

Bernetti et al. (1990)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

®“°°“√π” “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë§—¥‡≈◊Õ°‰¥â

®”π«π 83  “¬æ—π∏ÿå ¡“ª≈Ÿ°∑¥ Õ∫º≈º≈‘µ‡∫◊ÈÕßµâπ

√à«¡°—∫ “¬æ—π∏ÿåæàÕ·¡à®”π«π 7  “¬æ—π∏ÿå ·≈–æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫®”π«π 5 æ—π∏ÿå æ∫«à“„π√–À«à“ß°“√

∑¥ Õ∫¡’°“√√–∫“¥¢Õß‚√§·≈–·¡≈ßÀ≈“¬™π‘¥ ‡™àπ

‚√§„∫ ’ â¡ ‚√§‡¢’¬«‡µ’È¬ ‡æ≈’È¬°√–‚¥¥ ’πÈ”µ“≈ ·≈–

·¡≈ßÀ≈à“ ∑”„Àâ “¡“√∂‡°Á∫‡°’Ë¬«º≈º≈‘µ®“°µâπ¢Õß

 “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë∑¥ Õ∫‰¥â‡æ’¬ß 33  “¬æ—π∏ÿå

 “¬æ—π∏ÿå¢â“«∑’Ë„™â‡ªìπæàÕ·≈–·¡à®”π«π 6  “¬æ—π∏ÿå

·≈–æ—π∏ÿå‡ª√’¬∫‡∑’¬∫®”π«π 5 æ—π∏ÿå √«¡∑—ÈßÀ¡¥ 44

 “¬æ—π∏ÿå/æ—π∏ÿå ‡∑à“π—Èπ

º≈º≈‘µ·≈–Õß§åª√–°Õ∫º≈º≈‘µ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë

4

®“°°“√∑¥ Õ∫º≈º≈‘µ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®”π«π 33  “¬æ—π∏ÿå æ∫«à“  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë

„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1 ´÷Ëß‡ªìπæ—π∏ÿå

‡ª√’¬∫‡∑’¬∫∑’Ë„Àâº≈º≈‘µ Ÿß ÿ¥ ¡’®”π«π 15  “¬æ—π∏ÿå

‚¥¬„Àâº≈º≈‘µº—π·ª√Õ¬Ÿà√–À«à“ß 621 ∂÷ß 1,035

°‘‚≈°√—¡µàÕ‰√à „π¢≥–∑’Ëæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’

1 „Àâº≈º≈‘µ 615 °‘‚≈°√—¡µàÕ‰√à (Table 1) Õ¬à“ß‰√

°Áµ“¡ “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¡’

®”π«π 4  “¬æ—π∏ÿå ‰¥â·°à PTT07288-20-1, PTT07288-
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Table 1 Grain yield and yield component of the 15 F4 lines, parental lines and check varieties of rice
planted during rainy season 2009.

Lines Crosses Grain No. of No. of Grain 100
yield panicles grains filling grain

(kg/rai) /plant /panicle (%) weight(g)
PTT07288-20-1 IR68552-100-1-2-2 / IR80156 1,035 13 191 82.87 2.96
PTT07288-11-4 IR68552-100-1-2-2 / IR80156 974 11 204 88.22 2.59
PTT07288-20-3 IR68552-100-1-2-2 / IR80156 968 13 170 89.61 2.72
PTT07288-14-2 IR68552-100-1-2-2 / IR80156 939 12 209 71.86 2.93
PTT07278-8-4 IR68552-100-1-2-2 / IR80151 831 15 202 82.02 2.24
PTT07268-26-2 IR68552-100-1-2-2 / IR79128 787 14 174 69.87 2.59
PTT07285-21-2 IR66738-118-1-2 / IR80156 725 16 129 74.37 2.77
PTT07266-6-3 IR67966-188-2-2-1 / IR79128 725 18 155 68.74 2.40
PTT07266-8-5 IR67966-188-2-2-1 / IR79128 688 15 137 66.55 2.83
PTT07268-16-1 IR68552-100-1-2-2 / IR79128 685 8 179 80.39 2.70
PTT07266-8-6 IR67966-188-2-2-1 / IR79128 661 13 166 70.52 2.62
PTT07268-1-1 IR68552-100-1-2-2 / IR79128 661 13 208 80.08 2.10
PTT07278-23-5 IR68552-100-1-2-2 / IR80151 661 8 269 67.74 2.60
PTT07266-7-1 IR67966-188-2-2-1 / IR79128 655 12 211 76.08 2.18
PTT07288-24-2 IR68552-100-1-2-2 / IR80156 621 11 201 79.52 2.23
IR66738-118-1-2 1/ 455 5 233 76.77 2.26
IR67966-188-2-2-11/ 216 5 62 42.40 3.27
IR68552-100-1-2-21/ 127 3 216 47.11 2.56
IR791282/ 573 15 132 74.21 1.94
IR801512/ 351 16 171 54.45 1.76
IR801562/ 416 9 141 71.67 1.92
SPR1 615 12 141 79.62 2.52
RD31 586 13 117 77.26 2.71
PTT1 515 13 122 74.21 2.52
CNT1 473 8 125 83.84 2.57
SPR2 428 8 152 81.17 2.19
LSD0.05 237.17 3.62 20.30 13.7 0.15
C.V.% 18.37 13.86 6.24 7.01 2.43
1/ Using as female parent
2/ Using as male parent

11-4, PTT07288-20-3 ·≈– PTT07288-14-2 ‚¥¬

„Àâº≈º≈‘µ 1,035, 974, 968 ·≈– 939 °‘‚≈°√—¡µàÕ‰√à

µ“¡≈”¥—∫  à«π “¬æ—π∏ÿåæàÕ·¡à„Àâº≈º≈‘µº—π·ª√Õ¬Ÿà

√–À«à“ß 127 ∂÷ß 573 °‘‚≈°√—¡µàÕ‰√à ´÷ËßµË”°«à“æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑’Ë„Àâ

º≈º≈‘µ Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ∑—Èß 15

 “¬æ—π∏ÿå „Àâ®”π«π√«ßµàÕ°Õº—π·ª√µ—Èß·µà 8 ∂÷ß 18

√«ß ‚¥¬ “¬æ—π∏ÿå∑’Ë¡’®”π«π√«ßµàÕ°Õ¡“°°«à“æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ¡’®”π«π 9  “¬æ—π∏ÿå ´÷Ëß

¡’®”π«π√«ßµàÕ°Õ‡∑à“°—∫ 12 √«ß  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

¡’®”π«π‡¡≈Á¥µàÕ√«ßº—π·ª√µ—Èß·µà 129 ∂÷ß 269 ‡¡≈Á¥

‚¥¬¡’ 13  “¬æ—π∏ÿå∑’Ë¡’®”π«π‡¡≈Á¥µàÕ√«ß¡“°°«à“æ—π∏ÿå
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‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ́ ÷Ëß¡’®”π«π‡¡≈Á¥µàÕ√«ß 141

‡¡≈Á¥  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ¡’‡ªÕ√å‡ Á́πµå°“√µ‘¥‡¡≈Á¥¥’

º—π·ª√µ—Èß·µà 66.55 ∂÷ß 89.61% ‚¥¬¡’‡æ’¬ß 6  “¬

æ—π∏ÿå‡∑à“π—Èπ ∑’Ë¡’‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥¥’¡“°°«à“æ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ́ ÷Ëß¡’‡ªÕ√å‡ Á́πµå°“√µ‘¥‡¡≈Á¥¥’

79.62 %  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 „ÀâπÈ”Àπ—° 100 ‡¡≈Á¥

º—π·ª√µ—Èß·µà 2.10 ∂÷ß 2.96 °√—¡ ‚¥¬¡’ 10  “¬æ—π∏ÿå

∑’Ë¡’πÈ”Àπ—° 100 ‡¡≈Á¥ Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫

 ÿæ√√≥∫ÿ√’ 1 ́ ÷Ëß¡’πÈ”Àπ—° 100 ‡¡≈Á¥‡∑à“°—∫ 2.52 °√—¡

®–‡ÀÁπ‰¥â«à“º≈º≈‘µ∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “¬æ—π∏ÿåæàÕ·¡à·≈–æ—π∏ÿå‡ª√’¬∫‡∑’¬∫

‡ªìπº≈¡“®“°°“√∑’Ëµâπ¢â“«¡’®”π«π√«ßµàÕ°Õ ®”π«π

‡¡≈Á¥µàÕ√«ß ‡ªÕ√å‡´Áπµå°“√µ‘¥‡¡≈Á¥¥’ ·≈–πÈ”Àπ—° 100

‡¡≈Á¥‡æ‘Ë¡¢÷Èπ ÷́Ëß¬◊π¬—π‰¥â®“°º≈°“√«‘‡§√“–Àå§à“ À

 —¡æ—π∏å (correlation) √–À«à“ßº≈º≈‘µ°—∫Õß§å

ª√–°Õ∫º≈º≈‘µ∑’Ëæ∫«à“ º≈º≈‘µ¡’§«“¡ —¡æ—π∏å„π

∑“ß∫«°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫®”π«π√«ßµàÕ°Õ

(0.5379) ®”π«π‡¡≈Á¥µàÕ√«ß (0.1716) ‡ªÕ√å‡´Áπµå

°“√µ‘¥‡¡≈Á¥¥’ (0.3501) ·≈–πÈ”Àπ—° 100 ‡¡≈Á¥ (0.1357)

(Table 2) °≈à“«§◊Õ∂â“≈—°…≥–µà“ßÊ ‡À≈à“π’È‡æ‘Ë¡¢÷Èπ®–

¡’º≈∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπµ“¡‰ª¥â«¬ ´÷Ëß Õ¥§≈âÕß

°—∫°“√»÷°…“¢Õß  ÿ¿“«‘≥’ (2548) ∑’Ë√“¬ß“π«à“ º≈º≈‘µ¡’

§«“¡ —¡æ—π∏å„π∑“ß∫«°°—∫®”π«π√«ßµàÕ°Õ ·≈–

®”π«π‡¡≈Á¥¥’µàÕ√«ß ·≈–°“√∑¥≈Õß¢Õß ¥«ß„®

·≈–§≥– (2550) ∑’Ëæ∫«à“ º≈º≈‘µ¡’§«“¡ —¡æ—π∏å„π

∑“ß∫«°°—∫πÈ”Àπ—° 100 ‡¡≈Á¥

≈—°…≥–∑“ß‡°…µ√¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®“°°“√»÷°…“≈—°…≥–∑“ß‡°…µ√¢Õß “¬æ—π∏ÿå

≈Ÿ°™—Ë«∑’Ë 4 ®”π«π 15  “¬æ—π∏ÿå ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“

æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1 ́ ÷Ëß‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫∑’Ë„Àâº≈º≈‘µ

 Ÿß ÿ¥ æ∫«à“  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑—Èß 15  “¬æ—π∏ÿå

¡’Õ“¬ÿ«—πÕÕ°¥Õ° 50% º—π·ª√µ—Èß·µà 82 ∂÷ß 105 «—π

(Table 3) ‚¥¬¡’∂÷ß 14  “¬æ—π∏ÿå∑’Ë¡’Õ“¬ÿ«—πÕÕ°¥Õ°

50%  —Èπ°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ´÷Ëß¡’Õ“¬ÿ

«—πÕÕ°¥Õ° 50% ‡∑à“°—∫ 99 «—π ‚¥¬∑—Ë«‰ª¢â“«∑’Ë¡’Õ“¬ÿ

«—πÕÕ°¥Õ° —ÈπÀ√◊ÕÕÕ°¥Õ°‡√Á« ®–∑”„Àâ‡°…µ√°√

 “¡“√∂‡°Á∫‡°’Ë¬«º≈º≈‘µ‰¥â‡√Á«¢÷Èπ ®÷ßª√–À¬—¥‡«≈“

·≈–§à“„™â®à“¬„π°“√º≈‘µ¢â“«  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ¡’

§«“¡ Ÿßµâπº—π·ª√µ—Èß·µà 79 ∂÷ß 133 ´¡. ‚¥¬¡’ 10

 “¬æ—π∏ÿå∑’Ë¡’§«“¡ ŸßµâπµË”°«à“æ—π∏ÿå ÿæ√√≥∫ÿ√’ 2 ´÷Ëß

‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫∑’Ë¡’§«“¡ ŸßµâπµË” ÿ¥ 102 ´¡.

§«“¡ Ÿßµâπ‡ªìπÕ’°ªí®®—¬Àπ÷Ëß ∑’Ë¡’º≈µàÕ»—°¬¿“æ„π

°“√„Àâº≈º≈‘µ¢Õß¢â“« ‚¥¬æ—π∏ÿå¢â“«∑’Ë¡’§«“¡ Ÿßµâπ

§àÕπ¢â“ß‡µ’È¬ (semi-dwarf) ®–µâ“π∑“π°“√À—°≈â¡‰¥â

¥’°«à“æ—π∏ÿå¢â“«µâπ Ÿß πÕ°®“°π’È¬—ß„Àâº≈º≈‘µ Ÿß°«à“¥â«¬

‡π◊ËÕß®“°æ—π∏ÿå¢â“«µâπ‡µ’È¬ “¡“√∂ àßÕ“À“√∑’Ëº≈‘µ‰¥â

®“° —ß‡§√“–Àå· ß ‰ª¬—ß‡¡≈Á¥‰¥â¡“°°«à“æ—π∏ÿå¢â“«

µâπ Ÿß ∑’ËµâÕß àßÕ“À“√‰ª„Àâ∑—Èß‡¡≈Á¥·≈–‡π◊ÈÕ‡¬◊ËÕ

‡®√‘≠¢Õß≈”µâπ (Zou et al., 2003)  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

¡’®”π«πµâπµàÕ°Õº—π·ª√µ—Èß·µà 10 ∂÷ß 23 µâπ ‚¥¬¡’

8  “¬æ—π∏ÿå∑’Ë¡’®”π«πµâπµàÕ°ÕµË”°«à“æ—π∏ÿå‡ª√’¬∫

‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ÷́Ëß¡’®”π«πµâπµàÕ°Õ‡∑à“°—∫ 16

Table 2 Correlation between yield and yield component and some agronomic characters.
Yield No. of No. of grains Grain filling 100 grain Effective

panicles/plant /panicle (%) weight tillers (%)
Yield 1
No. of panicles/plant 0.5379** 1
No. of grains/panicle 0.1716** -0.2618** 1
Grain filling(%) 0.3501** -0.0922* 0.1182ns 1
100 grain weight 0.1357* -0.1179ns -0.1397* -0.0774** 1
Effective tillers(%) 0.2892** 0.3377** -0.0038ns 0.0119ns -0.0758* 1
n = 258 ; df = 255

*, ** = Significant difference at 0.05 and 0.01 level of confidence, respectively.
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Table 3 Agronomic characters of the 15 F4 lines, parental lines and check varieties of rice planted during
rainy season 2009.

Lines Crosses No. of days Plant No. of Effective
to 50% height tillers/ tillers

flowering (cm) plant (%)
PTT07288-20-1 IR68552-100-1-2-2 / IR80156 89 95 13 97.77
PTT07288-11-4 IR68552-100-1-2-2 / IR80156 82 107 11 93.33
PTT07288-20-3 IR68552-100-1-2-2 / IR80156 93 104 17 78.19
PTT07288-14-2 IR68552-100-1-2-2 / IR80156 96 108 13 85.76
PTT07278-8-4 IR68552-100-1-2-2 / IR80151 105 114 20 75.12
PTT07268-26-2 IR68552-100-1-2-2 / IR79128 85 87 18 78.71
PTT07285-21-2 IR66738-118-1-2 / IR80156 89 98 23 70.83
PTT07266-6-3 IR67966-188-2-2-1 / IR79128 82 79 20 86.72
PTT07266-8-5 IR67966-188-2-2-1 / IR79128 93 101 22 67.12
PTT07268-16-1 IR68552-100-1-2-2 / IR79128 94 112 12 70.27
PTT07266-8-6 IR67966-188-2-2-1 / IR79128 84 96 14 88.79
PTT07268-1-1 IR68552-100-1-2-2 / IR79128 89 98 16 83.81
PTT07278-23-5 IR68552-100-1-2-2 / IR80151 98 133 10 80.34
PTT07266-7-1 IR67966-188-2-2-1 / IR79128 88 91 14 86.35
PTT07288-24-2 IR68552-100-1-2-2 / IR80156 82 102 12 86.07
IR66738-118-1-2 1/ 113 89 8 63.32
IR67966-188-2-2-11/ 94 83 5 80.32
IR68552-100-1-2-21/ 104 96 5 58.89
IR791282/ 91 90 21 71.38
IR801512/ 91 93 19 79.27
IR801562/ 92 89 12 71.03
SPR1 99 129 16 71.70
RD31 96 119 18 73.28
PTT1 100 111 17 73.13
CNT1 102 110 16 50.40
SPR2 99 104 14 54.99
LSD0.05 8.36 5.08 4.02 18.92
C.V.% 3.41 1.80 10.00 11.84
1/ Using as female parent
2/ Using as male parent

µâπ  à«π∑’Ë‡À≈◊ÕÕ’° 7  “¬æ—π∏ÿå ¡’®”π«πµâπµàÕ°Õ

 Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë

4 „Àâ‡ªÕ√å‡ Á́πµåµâπ (ÀπàÕ) ∑’Ë “¡“√∂ √â“ß√«ß (effective

tiller) º—π·ª√µ—Èß·µà 67.12 ∂÷ß 97.77% ‚¥¬¡’ 12

 “¬æ—π∏ÿå „Àâ‡ªÕ√å‡ Á́πµåµâπ∑’Ë “¡“√∂ √â“ß√«ß Ÿß°«à“

æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ´÷Ëß„Àâ‡ªÕ√å‡ Á́πµåµâπ∑’Ë

 “¡“√∂ √â“ß√«ß 71.70% °“√·µ°°Õ¢Õß¢â“«À√◊Õ

®”π«πµâπµàÕ°Õ¢Õß¢â“« ‡ªìπ≈—°…≥–∑“ß‡°…µ√∑’Ë

 ”§—≠ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„Àâº≈º≈‘µ¢Õß¢â“« °“√·µ°°Õ

¢Õß¢â“«∑’Ë‡æ‘Ë¡¢÷Èπ πÕ°®“°®–∑”„Àâ®”π«π√«ßµàÕ°Õ

‡æ‘Ë¡¢÷Èπ·≈â« ¬—ß àßº≈„Àâº≈º≈‘µ¢â“«‡æ‘Ë¡¡“°¢÷Èπ¥â«¬

Õ¬à“ß‰√°Áµ“¡°“√·µ°°Õ¢Õß¢â“«∑’Ë¡“°‡°‘π‰ª ‰¡à‰¥â
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À¡“¬§«“¡«à“®–„Àâº≈º≈‘µ Ÿß‡ ¡Õ‰ª º≈º≈‘µ∑’Ë‰¥â

¢÷ÈπÕ¬Ÿà°—∫µâπ¢â“«∑’Ë “¡“√∂ √â“ß√«ß‰¥â √«ß¡’¢π“¥„À≠à

·≈–µ‘¥‡¡≈Á¥¥’ ¥—ßπ—Èπ „π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“« §«√

§—¥‡≈◊Õ°¢â“«∑’Ë¡’§«“¡ “¡“√∂„π°“√·µ°°Õª“π°≈“ß

·µà≈–µâπ “¡“√∂ √â“ß√«ß‰¥â √«ß¡’¢π“¥„À≠à·≈–

µ‘¥‡¡≈Á¥¥’ (Yang and Hwa, 2008)  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

∑—Èß 15  “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰«â·≈–„Àâº≈º≈‘µ Ÿß ¡’®”π«π

√«ßµàÕ°Õº—π·ª√µ—Èß·µàµË”®π∂÷ß Ÿß°«à“æ—π∏ÿå‡ª√’¬∫

‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ·µà “¬æ—π∏ÿå‡À≈à“π’È à«π„À≠à„Àâ

‡ªÕ√å‡´Áπµåµâπ ∑’Ë “¡“√∂ √â“ß√«ß Ÿß°«à“æ—π∏ÿå‡ª√’¬∫

‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 ®÷ß¡’º≈„Àâ„Àâº≈º≈‘µ Ÿß°«à“ ∑—Èßπ’È

¬◊π¬—π‰¥â®“°§à“ À —¡æ—π∏å√–À«à“ßº≈º≈‘µ°—∫

‡ªÕ√å‡´Áπµåµâπ ∑’Ë “¡“√∂ √â“ß√«ß´÷Ëß‡ªìπ‰ª„π∑“ß∫«°

(0.2892) (Table 2)

§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®“°°“√«‘‡§√“–Àå§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ ¢Õß

 “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ®”π«π 15  “¬æ—π∏ÿå∑’Ë„Àâº≈º≈‘µ

 Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 æ∫«à“ “¬æ—π∏ÿå

≈Ÿ°™—Ë«∑’Ë 4 ¡’§«“¡¬“«‡¡≈Á¥º—π·ª√µ—Èß·µàª“π°≈“ß

(5.77 ¡¡.) ∂÷ß¬“«æ‘‡»… (7.57 ¡¡.) (Table 4) „π

¢≥–∑’Ëæ—π∏ÿåª∑ÿ¡∏“π’ 1 ´÷Ëß‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ∑’Ë¡’

§ÿ≥¿“æ‡¡≈Á¥¥’„°≈â‡§’¬ß°—∫æ—π∏ÿå¢“«¥Õ°¡–≈‘ 105 ¡’

§«“¡¬“«‡¡≈Á¥·∫∫¬“«æ‘‡»… (7.59 ¡¡.) ¢â“«∑’Ë¡’

‡¡≈Á¥¡“µ√∞“π¥’ µâÕß¡’§«“¡¬“«‡©≈’Ë¬¡“°°«à“ 7 ¡¡.

(ß“¡™◊Ëπ, 2547) √Ÿª√à“ß‡¡≈Á¥¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

º—π·ª√µ—Èß·µàª“π°≈“ß∂÷ß‡√’¬« (slender) „π¢≥–∑’Ë

æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ª∑ÿ¡∏“π’ 1 ‡¡≈Á¥¡’√Ÿª√à“ß‡√’¬«

‡°…µ√°√ºŸâª≈Ÿ°¢â“« à«π„À≠à„π‡Õ‡™’¬π‘¬¡ª≈Ÿ°¢â“« ∑’Ë

‡¡≈Á¥¡’§«“¡¬“«ª“π°≈“ß∂÷ß¬“« ¡’‡æ’¬ßª√–‡∑»‰∑¬

‡∑à“π—Èπ ∑’Ëª√–™“°√π‘¬¡∫√‘‚¿§¢â“«∑’Ë‡¡≈Á¥¡’§«“¡

¬“«æ‘‡»… (Mackill et at., 1996) ≈—°…≥–∑âÕß‰¢à¢Õß

 “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 º—π·ª√µ—Èß·µà‡¡≈Á¥„  (0) ®π∂÷ß

¡’∑âÕß‰¢àª“π°≈“ß (1.78) „π¢≥–∑’Ëæ—π∏ÿå‡ª√’¬∫

‡∑’¬∫ª∑ÿ¡∏“π’ 1 ‡¡≈Á¥¡’∑âÕß‰¢àπâÕ¬ (0.2) ≈—°…≥–

∑âÕß‰¢à∂÷ß·¡â®–‰¡à¡’º≈µàÕ§ÿ≥¿“æ°“√Àÿßµâ¡À√◊Õ√—∫

ª√–∑“π ·µà¡’º≈µàÕ√“§“ ‡¡≈Á¥¢â“«∑’Ë„ À√◊Õ¡’∑âÕß

‰¢àπâÕ¬ ‡¡◊ËÕπ”‰ª ’®–¡’¢â“«À—°πâÕ¬ ‰¥â¢â“«‡µÁ¡‡¡≈Á¥

À√◊Õµâπ¢â“«¡“° ®÷ß¢“¬‰¥â√“§“¥’ ¢â“«∑’Ë¡’§ÿ≥¿“æ¥’§«√¡’

§à“∑âÕß‰¢à‰¡à‡°‘π 0.5 (‡§√◊Õ«—≈¬å, 2534)

§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4

®“°°“√«‘‡§√“–Àå§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π

¢Õß‡¡≈Á¥ “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ®”π«π 15  “¬æ—π∏ÿå ∑’Ë

„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 æ∫

«à“ “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ¡’ª√‘¡“≥Õ–‰¡‚≈ º—π·ª√µ—Èß

·µà 6.1 ∂÷ß 26.6% (Table 4) ́ ÷Ëß “¡“√∂·∫àßÕÕ°‡ªìπ

4 °≈ÿà¡ ‰¥â·°à (1) °≈ÿà¡∑’Ë¡’ª√‘¡“≥Õ–‰¡‚≈ µË”¡“°

(6.1-7.9 ‡ªÕ√å‡´Áπµå) ®”π«π 3  “¬æ—π∏ÿå (2) °≈ÿà¡∑’Ë

¡’ª√‘¡“≥Õ–‰¡‚≈ µË” (11.4-12.9 ‡ªÕ√å‡´Áπµå) ®”π«π

3  “¬æ—π∏ÿå (3) °≈ÿà¡∑’Ë¡’ª√‘¡“≥Õ–‰¡‚≈ ª“π°≈“ß

(20.5-23.4 ‡ªÕ√å‡´Áπµå) ®”π«π 6  “¬æ—π∏ÿå ·≈– (4)

°≈ÿà¡∑’Ë¡’ª√‘¡“≥Õ–‰¡‚≈  Ÿß (25.4-26.6 ‡ªÕ√å‡´Áπµå)

®”π«π 3  “¬æ—π∏ÿå „π¢≥–∑’Ëæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ª∑ÿ¡∏“π’

1 ´÷Ë ß ®— ¥«à “ ‡ªìπ¢â “«∑’Ë ¡’ §ÿ≥¿“æ¥’π—È π¡’ª√‘¡ “≥

Õ–‰¡‚≈ µË” (13.1%) ‚¥¬ª°µ‘‡¡≈Á¥¢â“«∑’Ë¡’ª√‘¡“≥

Õ–‰¡‚≈  Ÿß ‡¡◊ËÕÀÿß‡ªìπ¢â“« ÿ°·≈â«®–¡’§«“¡‡Àπ’¬«

≈¥πâÕ¬≈ßÀ√◊Õ√à«π¡“°¢÷Èπ ·≈–¬—ß¡’§«“¡πÿà¡≈¥πâÕ¬

≈ß¥â«¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¢â“«∑’Ë¡’ª√‘¡“≥Õ–‰¡‚≈ 

µË” (ß“¡™◊Ëπ, 2531) §à“°“√ ≈“¬‡¡≈Á¥„π¥à“ß¢Õß “¬

æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 º—π·ª√µ—Èß·µà 2.97 ∂÷ß 6.54 „π¢≥–∑’Ë

æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ª∑ÿ¡∏“π’ 1 ¡’§à“°“√ ≈“¬‡¡≈Á¥„π

¥à“ß‡ªìπ 4.03 ®“°§à“°“√ ≈“¬‡¡≈Á¥„π¥à“ß∑’Ë«‘‡§√“–Àå

‰¥â∑”„Àâª√–‡¡‘π‰¥â«à“  “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ®”π«π 6

 “¬æ—π∏ÿå ¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°µË” (µË”°«à“ 70 Õß»“

‡´≈‡´’¬ ) Õ’° 7  “¬æ—π∏ÿå ¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°ª“π°≈“ß

(70-74 Õß»“‡´≈‡´’¬ ) ·≈– 2  “¬æ—π∏ÿå∑’Ë‡À≈◊Õ ¡’

Õÿ≥À¿Ÿ¡‘·ªÑß ÿ° Ÿß ( Ÿß°«à“ 74 Õß»“‡´≈‡´’¬ )  à«π

æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ª∑ÿ¡∏“π’ 1 ¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°ª“π

°≈“ß ´÷ËßÕÿ≥À¿Ÿ¡‘·ªÑß ÿ°®–¡’§«“¡ —¡æ—π∏å°—∫√–¬–

‡«≈“Àÿßµâ¡ ∂â“¢â“«¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ° Ÿß ®–µâÕß°“√√–¬–

‡«≈“„π°“√Àÿßµâ¡π“π°«à“¢â“«∑’Ë¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°µË”
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Õ¬à“ß‰√°Áµ“¡¢â“«∑’Ë¡’ª√‘¡“≥Õ–‰¡‚≈ µË” §«√¡’

Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°µË”¥â«¬ ∂â“¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°ª“π

°≈“ßÀ√◊Õ Ÿß ‡¡◊ËÕÀÿß‡ªìπ¢â“« ÿ°·≈â«ª√‘¡“≥§«“¡™◊Èπ

„π‡¡≈Á¥Õ“® Ÿß‡°‘π‰ª ∑”„Àâ¢â“« ÿ°¡’≈—°…≥–·©–

(ß“¡™◊Ëπ, 2531)

æ—π∏ÿå¢â“«∑’Ë¡’§ÿ≥¿“æ‡¡≈Á¥¥’ §«√¡’≈—°…≥–‡¡≈Á¥

¬“« (6.61-7.50 ¡¡.) ‡√’¬« ‡¡≈Á¥„  (0) À√◊Õ¡’∑âÕß

‰¢àπâÕ¬ (πâÕ¬°«à“ 0.5) ¡’ª√‘¡“≥Õ–‰¡‚≈ µË” (9-

20%) ·≈–¡’Õÿ≥À¿Ÿ¡‘·ªÑß ÿ°µË”¥â«¬ ‡¡◊ËÕÀÿß‡ªìπ¢â“«

 ÿ°·≈â«®–πÿà¡ ‡Àπ’¬« ·≈–‰¡à·©– ®“°°“√ª√–‡¡‘π

§ÿ≥¿“æ‡¡≈Á¥¢Õß “¬æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ∑—Èß 15  “¬æ—π∏ÿå

π’È æ∫«à“  “¬æ—π∏ÿå∑’Ë‡¡≈Á¥¡’§ÿ≥¿“æ∑“ß°“¬¿“æ¥’

°≈à“«§◊Õ ‡¡≈Á¥¬“« ‡√’¬« „ À√◊Õ¡’∑âÕß‰¢àπâÕ¬ ¡’®”π«π

4  “¬æ—π∏ÿå ‰¥â·°à PTT07288-11-4, PTT07285-21-2,

PTT07266-8-6 ·≈– PTT07266-7-1 ·µà “¬æ—π∏ÿå‡À≈à“

π’È¡’§ÿ≥¿“æÀÿßµâ¡·≈–√—∫ª√–∑“π·µ°µà“ß°—π °≈à“«§◊Õ

‡¡≈Á¥¡’ª√‘¡“≥Õ–‰¡‚≈ ª“π°≈“ß (20-25%) ∂÷ß Ÿß

(25-33%) ‡¡◊ËÕÀÿß‡ªìπ¢â“« ÿ°·≈â«®–¡’≈—°…≥–πÿà¡

§àÕπ¢â“ß‡Àπ’¬«®π∂÷ß√à«π·¢Áß

Table 4 Grain physical quality and cooking and eating quality of the 15 F4 lines, parental lines and check
varieties.

Lines Crosses Grain Grain Chalkiness Amylose Alkaline Gelatinization
length shape content test temperature
(mm) (%)

PTT07288-20-1 IR68552-100-1-2-2/IR80156 6.41 medium 1.78 11.4 3.13 high
PTT07288-11-4 IR68552-100-1-2-2/IR80156 6.87 slender 0.98 20.5 4.48 medium
PTT07288-20-3 IR68552-100-1-2-2/IR80156 6.12 medium 0.22 22.0 4.50 medium
PTT07288-14-2 IR68552-100-1-2-2/IR80156 6.42 medium 0.8 7.8 4.25 medium
PTT07278-8-4 IR68552-100-1-2-2/IR80151 6.56 slender 0 12.9 3.97 medium
PTT07268-26-2 IR68552-100-1-2-2/IR79128 6.96 slender 1.64 22.2 5.97 low
PTT07266-6-3 IR66738-118-1-2/IR80156 6.81 slender 1.02 23.4 6.54 low
PTT07285-21-2 IR67966-188-2-2-1/IR79128 7.23 slender 0 20.5 6.07 low
PTT07266-8-5 IR67966-188-2-2-1/IR79128 7.57 slender 1.39 26.1 6.30 low
PTT07268-16-1 IR68552-100-1-2-2/IR79128 6.49 medium 0.61 7.9 3.84 medium
PTT07266-8-6 IR67966-188-2-2-1/ IR79128 7.34 slender 0.74 26.6 5.97 low
PTT07268-1-1 IR68552-100-1-2-2/IR79128 5.77 medium 0.73 6.1 2.97 high
PTT07278-23-5 IR68552-100-1-2-2/IR80151 5.93 medium 0.64 12.4 3.97 medium
PTT07266-7-1 IR67966-188-2-2-1/ IR79128 6.73 slender 0.04 21.9 5.86 low
PTT07288-24-2 IR68552-100-1-2-2/IR80156 6.00 medium 0.3 25.4 3.58 medium
IR66738-118-1-2 1/ 5.31 medium 0.04 7.9 5.83 low
IR67966-188-2-2-11/ 5.87 medium 2.44 10.2 3.93 medium
IR68552-100-1-2-21/ 5.62 medium 1.44 15.2 3.93 medium
IR791282/ 6.92 slender 0.04 16.0 3.43 high
IR801512/ 6.78 slender 0.04 16.4 3.43 high
IR801562/ 6.69 slender 0.52 22.6 5.93 low
SPR1 6.95 slender 0.45 31.4 3 high
RD31 7.24 slender 0.24 27.5 3 high
PTT1 7.59 slender 0.2 13.1 4.03 medium
CNT1 7.57 slender 0.15 30.5 3 high
SPR2 6.87 slender 0.22 21.3 3 high
LSD0.05 0.35 0.31 9.94 0.47
C.V.% 1.96 48.94 16.28 5.96
1/ Using as female parent
2/ Using as male parent
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 √ÿªº≈°“√∑¥≈Õß

1. °“√§—¥‡≈◊Õ° “¬æ—π∏ÿå¢â“«®“°§Ÿàº ¡√–À«à“ß

¢â“« tropical japonica ·≈– indica ‚¥¬«‘∏’°“√§—¥

‡≈◊Õ°·∫∫ ◊∫ª√–«—µ‘  “¡“√∂§—¥‡≈◊Õ° “¬æ—π∏ÿå∑’Ë¡’

»—°¬¿“æ„π°“√„Àâº≈º≈‘µ Ÿß ÷́Ëß‡ªìπº≈¡“®“°°“√

‡æ‘Ë¡¢÷Èπ¢Õß®”π«π‡¡≈Á¥µàÕ√«ß·≈–‡ªÕ√å‡´Áπµåµâπ

(ÀπàÕ) ∑’Ë “¡“√∂ √â“ß√«ß„π°Õ ́ ÷Ëß‡ªìπ≈—°…≥–∑’Ë¥’∑’Ë

∂Ÿ°∂à“¬∑Õ¥¡“®“°¢â“« tropical japonica ·≈– “¬æ—π∏ÿå

∑’Ë‰¥â¬—ß¡’§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ∑’Ë¥’¥â«¬ ‰¥â·°à

‡¡≈Á¥¬“« ‡√’¬« „  À√◊Õ¡’∑âÕß‰¢àπâÕ¬ ÷́Ëß‰¥â√—∫°“√

∂à“¬∑Õ¥¡“®“°¢â“« indica

2. ®“°°“√∑¥ Õ∫º≈º≈‘µ‡∫◊ÈÕßµâπ¢Õß “¬

æ—π∏ÿå≈Ÿ°™—Ë«∑’Ë 4 ®”π«π 33  “¬æ—π∏ÿå æ∫«à“¡’®”π«π 15

 “¬æ—π∏ÿå ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå ÿæ√√≥∫ÿ√’ 1 ´÷Ëß

‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫∑’Ë„Àâº≈º≈‘µ Ÿß ÿ¥ ·µà¡’‡æ’¬ß 4

 “¬æ—π∏ÿå ∑’Ë„Àâº≈º≈‘µ Ÿß°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘‰¥â·°à PTT07288-20-1, PTT07288-11-4,

PTT07288-20-3 ·≈– PTT07288-14-2 ‚¥¬ “¬æ—π∏ÿå

‡À≈à“π’È„Àâº≈º≈‘µ 1035, 974, 968 ·≈– 939 °‘‚≈°√—¡

µàÕ‰√à µ“¡≈”¥—∫

3. ®“°°“√ª√–‡¡‘π§ÿ≥¿“æ‡¡≈Á¥¢Õß “¬æ—π∏ÿå

≈Ÿ°™—Ë«∑’Ë 4 ∑—Èß 15  “¬æ—π∏ÿå æ∫«à“ “¬æ—π∏ÿå∑’Ë¡’

§ÿ≥¿“æ‡¡≈Á¥∑“ß°“¬¿“æ¥’ °≈à“«§◊Õ ‡¡≈Á¥¬“« ‡√’¬«

„ À√◊Õ¡’∑âÕß‰¢àπâÕ¬ ¡’®”π«π 4  “¬æ—π∏ÿå‰¥â·°à

PTT07288-11-4, PTT07285-21-2, PTT07266-8-6 ·≈–

PTT07266-7-1 ·µà “¬æ—π∏ÿå‡À≈à“π’È¡’§ÿ≥¿“æÀÿßµâ¡

·≈–√—∫ª√–∑“π·µ°µà“ß°—π °≈à“«§◊Õ ¡’ª√‘¡“≥

Õ–‰¡‚≈ ª“π°≈“ß (20-25%) ∂÷ß Ÿß (25-33%) ‡¡◊ËÕ

Àÿß‡ªìπ¢â“« ÿ°·≈â«®–¡’≈—°…≥–πÿà¡ ·≈–§àÕπ¢â“ß

‡Àπ’¬«®π∂÷ß√à«π·¢Áß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß “¬æ—π∏ÿå∑’Ë

„Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ÿæ√√≥∫ÿ√’ 1 Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑—Èß 4  “¬æ—π∏ÿå ¡’§ÿ≥¿“æ‡¡≈Á¥

∑“ß°“¬¿“æ‰¡à‡ªìπ∑’ËµâÕß°“√¢ÕßºŸâ∫√‘‚¿§ °≈à“«§◊Õ

‡¡≈Á¥¡’§«“¡¬“«ª“π°≈“ß∂÷ß¬“« √Ÿª√à“ßª“π°≈“ß∂÷ß

‡√’¬« ·≈–¡’∑âÕß‰¢àÕ¬Ÿà„π√–¥—∫‡≈Á°πâÕ¬∂÷ß§àÕπ¢â“ß¡“°

¥—ßπ—Èπ ®÷ß®”‡ªìπµâÕß§—¥‡≈◊Õ°‡æ◊ËÕª√—∫ª√ÿß§ÿ≥¿“æ‡¡≈Á¥

∑“ß°“¬¿“æ„Àâµ√ß°—∫¡“µ√∞“π¢â“«‰∑¬ °≈à“«§◊Õ ¡’

§«“¡¬“«¬“«°«à“ 7.5 ¡‘≈≈‘‡¡µ√ √Ÿª√à“ß‡√’¬« „  À√◊Õ

¡’§à“∑âÕß‰¢àπâÕ¬°«à“ 0.5 ·≈–ª√—∫ª√ÿß§ÿ≥¿“æÀÿßµâ¡

·≈–√—∫ª√–∑“π „Àâµ√ß°—∫§«“¡µâÕß°“√¢ÕßºŸâ

∫√‘‚¿§µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

‡§√◊Õ«—≈¬å Õ—µµ–«‘√‘¬– ÿ¢. 2534. §ÿ≥¿“æ‡¡≈Á¥¢â“«∑“ß

°“¬¿“æ·≈–°“√·ª√ ¿“æ‡¡≈Á¥. »Ÿπ¬å«‘®—¬¢â“«

ª∑ÿ¡∏“π’  ∂“∫—π«‘®—¬¢â“« °√¡«‘™“°“√‡°…µ√,

°√ÿß‡∑æœ.
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·≈–ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß. „π: °“√ª√—∫ª√ÿß§ÿ≥¿“æ

¢â“« ”À√—∫ºŸâ¥”‡π‘π∏ÿ√°‘®‚√ß ’.  ∂“∫—π«‘®—¬¢â“«,

°√¡«‘™“°“√‡°…µ√.°√ÿß‡∑æœ. π. 94-105.

ß“¡™◊Ëπ §ß‡ √’. 2547. §ÿ≥¿“æ¢â“« «¬. „π: §ÿ≥¿“æ

·≈–°“√µ√«® Õ∫¢â“«ÀÕ¡¡–≈‘‰∑¬. °√¡«‘™“

°“√‡°…µ√. °√ÿß‡∑æœ. π. 41-61.

¥«ß„®  ÿ√‘¬“Õ√ÿ≥‚√®πå Õ¿‘™“µ «√√≥«‘®‘µ√  ¡«ß»å

µ√–°Ÿ≈√ÿàß ·≈–∏’√¬ÿ∑∏å µŸâ®‘π¥“. 2550. °“√ª√—∫ª√ÿß

æ—π∏ÿå¢â“«„Àâ∑π‡§Á¡·≈–¡’§ÿ≥¿“æ°“√Àÿßµâ¡¥’.

«.«‘™“°“√¢â“« 1: 29-43.

 ÿ¿“«‘≥’ · ß‚™µ‘. 2548. °“√æ—≤π“ “¬æ—π∏ÿå‡æ»ºŸâ

‡ªìπÀ¡—π¢Õß¢â“«‚¥¬«‘∏’°“√º ¡°≈—∫·≈–

∑¥ Õ∫ ¡√√∂π–°“√º ¡„π™—Ë «·√°Ê .

«‘∑¬“π‘æπ∏åª√‘≠≠“‚∑. ¡À“«‘∑¬“≈—¬
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