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∫∑§—¥¬àÕ: °“√ª√—∫ª√ÿßª√–™“°√¢â“«‚æ¥‡∑’¬π‡æ◊ËÕ‡æ‘Ë¡≈—°…≥–Ωí°¥° ‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë™à«¬‡æ‘Ë¡º≈º≈‘µµàÕæ◊Èπ∑’Ë

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“°“√µÕ∫ πÕßµàÕ°“√§—¥‡≈◊Õ°æ—π∏ÿå·∫∫À¡Ÿàª√–¬ÿ°µå ®”π«π 4 √Õ∫ „π≈—°…≥–Ωí°¥°

À≈—ß°“√§—¥‡≈◊Õ°æ—π∏ÿå¿“¬„µâ§«“¡Àπ“·πàπ Ÿß ‚¥¬ª√–‡¡‘πº≈º≈‘µ∑’Ë√–¥—∫§«“¡Àπ“·πàπµË”·≈– Ÿß §◊Õ 10,000 ·≈– 20,000

µâπµàÕ‰√à µ“¡≈”¥—∫ „πƒ¥ŸΩπ√–À«à“ß ‡¥◊Õπ°√°Æ“§¡ ∂÷ß°—π¬“¬π 2552 ≥ ·ª≈ß∑¥≈ÕßÀ¡«¥æ◊™º—° §≥–‡°…µ√»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ º≈°“√∑¥≈Õß æ∫«à“ °“√∑¥ Õ∫∑’Ë§«“¡Àπ“·πàπ Ÿß ¡’®”π«πΩí°µàÕµâπ‡æ‘Ë¡¢÷Èπ®“° 1.42 Ωí°

„π√Õ∫°“√§—¥‡≈◊Õ°‡√‘Ë¡µâπ ‡ªìπ 1.55 Ωí° „π√Õ∫§—¥‡≈◊Õ°∑’Ë 4 ´÷Ëß¡’§à“‡©≈’Ë¬µàÕ√Õ∫°“√§—¥‡≈◊Õ°æ—π∏ÿå §◊Õ 0.05 Ωí°µàÕµâπ

√«¡∑—Èß¡’®”π«πΩí°¥’µàÕ‰√à πÈ”Àπ—°Ωí° ¥°àÕπªÕ° ·≈–À≈—ßªÕ°‡ª≈◊Õ° Ÿß°«à“§«“¡Àπ“·πàπµË” §◊Õ 72.8 60.4 ·≈– 65.9

% µ“¡≈”¥—∫

§” ”§—≠: §«“¡°â“«Àπâ“°“√§—¥‡≈◊Õ° °“√ª√—∫ª√ÿßª√–™“°√ §«“¡Àπ“·πàπª√–™“°√ Zea mays var. ceratina

Abstract: Population improvement for prolificacy is a way to increase fresh ear yield per area of small ear waxy

corn. The objective of this study was to evaluate response to four cycles of modified mass selection for prolificacy in
the Small Ear Waxy Corn Khon Kaen Composite population, selected at high population density of planting (20,000
plants rai-1). The original population and improved populations were evaluated at two levels of plant densities (10,000
and 20,000 plants rai-1) on fresh ear yield,  yield component and agronomic traits in the rainy season during
July-September, 2009 at Khon Kaen University’s vegetable research farm. The results indicated that the number of
ears per plant increase from 1.42 in cycle 0 to 1.55 in cycle 4 with average rate of gain per cycle of 0.05 ears per plant
at high plant density. And its response was higher than at low plant density for yield of marketable ears per rai,
un-husked ear weight and husked ear weight  with percent increase of 72.8, 60.4 and 65.9 %, respectively.
Keywords: response to selection, improved population, population density, Zea mays var. ceratina
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∫∑π”

¢â“«‚æ¥‡∑’¬π (small ear waxy corn) ‡ªìπ¢â“«‚æ¥
√—∫ª√–∑“πΩí° ¥ ∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡¢â“«‚æ¥¢â“«‡Àπ’¬«
´÷Ëß¡’¢π“¥Ωí°¬“«ª√–¡“≥ 10-14 ́ ¡. ·≈–§«“¡°«â“ß
Ωí°ª√–¡“≥ 2-3 ́ ¡. (°√¡«‘™“°“√‡°…µ√, 2539) ¡’°“√
ª≈Ÿ°·æ√àÀ≈“¬„π∑âÕß∂‘Ëπ¢Õßª√–‡∑»‰∑¬ ªí®®ÿ∫—π
¢â“«‚æ¥™π‘¥π’È‡√‘Ë¡‡ªìπ∑’Ë√Ÿâ®—°‡æ‘Ë¡¡“°¢÷Èπ ‡π◊ËÕß®“°¡’
§ÿ≥¿“æ°“√√—∫ª√–∑“π¥’ √«¡∑—Èß¡’√ ™“µ‘À«“πÕ¬Ÿà
„π‡π◊ÈÕ·ªÑß ª√–°Õ∫°—∫Ωí°¢π“¥¡’‡≈Á°√—∫ª√–∑“πßà“¬
 “¡“√∂„™â®—¥«“ßÀ√◊Õµ°·µàß∫π®“πÕ“À“√‰¥âÕ¬à“ß
 –¥«° °“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«‚æ¥‡∑’¬π  “¡“√∂∑”‰¥â
‚¥¬°“√‡æ‘Ë¡®”π«πΩí°µàÕµâπ √«¡∑—Èß¡’§«“¡À≈“°
À≈“¬¢Õß ’‡¡≈Á¥ §◊Õ  ’‡À≈◊Õß ¢“« ·≈–¡à«ß ¡’§«“¡
·¢Áß·√ß¢Õß≈—°…≥–≈”µâπ ·≈–„™âª≈Ÿ°‰¥âµ≈Õ¥∑—Èßªï
´÷ËßÀ“°æ—π∏ÿå ¥—ß°≈à“«  “¡“√∂ª≈Ÿ°„Àâ¡’®”π«πµâπµàÕ
æ◊Èπ∑’Ë‡æ‘Ë¡¢÷Èπ ª√–°Õ∫°—∫¡’≈—°…≥–°“√µ‘¥Ωí°¥°
·π«∑“ß¥—ß°≈à“«π’È ‡ªìπ°“√™à«¬‡æ‘Ë¡º≈º≈‘µµàÕæ◊Èπ∑’Ë
¢Õß‡°…µ√°√‰¥âÕ’°∑“ßÀπ÷Ëß ¥—ßπ—Èπ °“√»÷°…“„π§√—Èßπ’È
‰¥â√«∫√«¡‡™◊ÈÕæ—π∏ÿ°√√¡¢â“«‚æ¥‡∑’¬π ¢â“«‚æ¥À«“π
·≈–ª√–™“°√¢â“«‚æ¥‡∑’¬π‡À≈◊Õß¢Õπ·°àπ ‡æ◊ËÕ‡ªìπ
·À≈àßæ—π∏ÿ°√√¡„π°“√ √â“ßª√–™“°√æ◊Èπ∞“π ·≈–
ª√—∫ª√ÿßª√–™“°√‚¥¬«‘∏’°“√§—¥‡≈◊Õ°æ—π∏ÿå·∫∫
À¡Ÿàª√–¬ÿ°µå (modified mass selection) ®”π«π 4 √Õ∫
¿“¬„µâ§«“¡Àπ“·πàπ¢Õßª√–™“°√ Ÿß  ́ ÷ËßÀ≈—ß®“°°“√
§—¥‡≈◊Õ°æ—π∏ÿå§√—Èßπ’È ”‡√Á® ¢â“«‚æ¥‡∑’¬π®“°ª√–™“°√
π’È  “¡“√∂„™â‡ªìπ·À≈àß¢Õß°“√ °—¥ “¬æ—π∏ÿå·∑â∑’Ë¡’
≈—°…≥–Ωí°¥° ·≈–„™â‡ªìπæ—π∏ÿåº ¡‡ªî¥ ‡æ◊ËÕ·π–π”
„Àâ°—∫‡°…µ√°√ ·≈–ºŸâ π„®µàÕ‰ª ‚¥¬°“√∑¥≈Õß
§√—Èßπ’È ¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“°“√µÕ∫ πÕßµàÕ
°“√§—¥‡≈◊Õ°æ—π∏ÿå·∫∫À¡Ÿàª√–¬ÿ°µå ®”π«π 4 √Õ∫ ‡æ◊ËÕ
‡æ‘Ë¡≈—°…≥–Ωí°¥°„πª√–™“°√¢â“«‚æ¥‡∑’¬π¢Õπ·°àπ
§Õ¡‚æ ‘µ

«‘∏’°“√»÷°…“

°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«‚æ¥‡∑’¬π‡æ◊ËÕ‡æ‘Ë¡≈—°…≥–
Ωí°¥° ‡√‘Ë¡®“°°“√ √â“ßª√–™“°√æ◊Èπ∞“π‚¥¬º ¡¢â“¡

√–À«à“ß¢â“«‚æ¥‡∑’¬π ¢â“«‚æ¥À«“π ·≈–¢â“«‚æ¥
¢â“«‡Àπ’¬« ®”π«π  25 æ—π∏ÿå/ “¬æ—π∏ÿå ®“°π—Èπª≈àÕ¬
„Àâ¡’°“√º ¡‡° √Õ¬à“ß ÿà¡ (random mating) ®”π«π
2 √Õ∫ ‡æ◊ËÕ„™â‡ªìπª√–™“°√æ◊Èπ∞“π (M

0
) ·≈–ª√—∫ª√ÿß

ª√–™“°√‚¥¬°“√§—¥‡≈◊Õ°æ—π∏ÿå·∫∫À¡Ÿàª√–¬ÿ°µå
®”π«π 4 √Õ∫ ¿“¬„µâ§«“¡Àπ“·πàπ¢Õßª√–™“°√ Ÿß
(20,000 µâπµàÕ‰√à) ´÷Ëß¥—¥·ª≈ß®“° Kesornkeaw et al.
(2009) ®π°√–∑—Ëß‰¥âª√–™“°√∑’Ëºà“π°“√§—¥‡≈◊Õ° §◊Õ M
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 ·≈– M

4
 µ“¡≈”¥—∫ ª≈Ÿ°∑¥ Õ∫º≈º≈‘µ

„π™à«ßƒ¥ŸΩπ √–À«à“ß‡¥◊Õπ°√°Æ“§¡ ∂÷ß °—π¬“¬π
2552 ≥ ·ª≈ß∑¥≈ÕßÀ¡«¥æ◊™º—° §≥–‡°…µ√»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ «“ß·ºπ°“√∑¥≈Õß·∫∫
split-plot in randomized complete block ®”π«π 4 ´È”
¡’ªí®®—¬À≈—° 2 √–¥—∫ §◊Õ §«“¡Àπ“·πàπ 10,000 ·≈–
20,000 µâπµàÕ‰√à ªí®®—¬√Õß 4 √–¥—∫ §◊Õ ª√–™“°√ M

0

M
1
 M

2
 M

3
 ·≈– M

4
 ¥Ÿ·≈√—°…“ ·≈–„ÀâªÿÜ¬µ“¡«‘∏’

¡“µ√∞“π ‡°Á∫‡°’Ë¬«Ωí° ¥‡¡◊ËÕÕ“¬ÿ 16 «—π À≈—ß«—π
ÕÕ°‰À¡  50 % ∫—π∑÷°¢âÕ¡Ÿ≈ ≈—°…≥–º≈º≈‘µ ≈—°…≥–
Õß§åª√–°Õ∫º≈º≈‘µ ·≈–≈—°…≥–∑“ß°“√‡°…µ√
∫“ßª√–°“√ «‘‡§√“–Àå§«“¡·ª√ª√«π (analysis of
variance) ¢Õß¢âÕ¡Ÿ≈„π∑ÿ°≈—°…≥–∑’Ë»÷°…“ ·≈–
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß≈—°…≥–µà“ßÊ ¥â«¬«‘∏’ Least
Significant Difference (LSD) „™â§à“‡©≈’Ë¬·µà≈–√Õ∫
°“√§—¥‡≈◊Õ°ª√–‡¡‘π§«“¡°â“«Àπâ“¢Õß≈—°…≥–∑’Ë
§—¥‡≈◊Õ°‚¥¬µ√ß §◊Õ ®”π«πΩí°µàÕµâπ ·≈–≈—°…≥–Õ◊ËπÊ
‚¥¬„™â simple regression ¢Õß§à“‡©≈’Ë¬·µà≈–≈—°…≥–
°—∫®”π«π√Õ∫ (Gomez and Gomez, 1984)

º≈·≈–«‘®“√≥å°“√»÷°…“

°“√µÕ∫ πÕß¢Õßª√–™“°√∑’Ëºà“π°“√§—¥‡≈◊Õ°
æ—π∏ÿå·∫∫À¡Ÿàª√–¬ÿ°µå„π√Õ∫∑’Ë 4 (M

4
) ´÷Ëß∑¥ Õ∫„π

 ¿“æ§«“¡Àπ“·πàπµË”·≈– Ÿß æ∫«à“ ®”π«πΩí°µàÕ
µàÕµâπ ®”π«πΩí°¥’µàÕ‰√à πÈ”Àπ—°Ωí°À≈—ßªÕ°‡ª≈◊Õ°
πÈ”Àπ—°‡¡≈Á¥ ¥ §«“¡ Ÿßµâπ ·≈–§«“¡ ŸßΩí° ¡’§à“
‡©≈’Ë¬‡æ‘Ë¡¢÷Èπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (Table 1) ‚¥¬∑’Ë
§«“¡Àπ“·πàπµË” ·≈– Ÿß ¡’®”π«πΩí°µàÕµâπ  §◊Õ 1.73
·≈– 1.55 Ωí°µàÕµâπ ®”π«πΩí°¥’µàÕ‰√à §◊Õ 17,257 ·≈–
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31,081 Ωí°µàÕ‰√à µ“¡≈”¥—∫ ´÷Ëßæ∫«à“ °“√‡æ‘Ë¡®”π«π
µâπµàÕæ◊Èπ∑’Ë  “¡“√∂‡æ‘Ë¡®”π«πΩí°¥’∑—ÈßÀ¡¥µàÕ‰√à „Àâ
°—∫ª√–™“°√¢â“«‚æ¥‡∑’¬π¢Õπ·°àπ§Õ¡‚æ ‘µ‰¥â
‡π◊ËÕß®“°°“√¡’≈—°…≥–Ωí°¥°  “¡“√∂‡æ‘Ë¡§à“‡©≈’Ë¬¢Õß
®”π«πΩí°µàÕæ◊Èπ∑’Ë¢Õßª√–™“°√„Àâ Ÿß¢÷Èπ (Lonnquist,
1967) ´÷Ëß≈—°…≥–Ωí°¥°π—Èπ ¡’§«“¡‡°’Ë¬«¢âÕßÕ¬à“ß¬‘Ëß
°—∫º≈º≈‘µ (Maita and Coors, 1996) √«¡∑—Èß≈—°…≥–
¥—ß°≈à“« ∂Ÿ°§«∫§ÿ¡¥â«¬¬’πÀ≈“¬  µ”·Àπàß ·≈– ¿“æ
·«¥≈âÕ¡¡’º≈µàÕ°“√· ¥ßÕÕ° ·¡â®–§—¥‡≈◊Õ°®“°
ª√–™“°√∑’Ë¡’Ωí°¥°°Áµ“¡  ́ ÷Ëß°“√µ‘¥Ωí°®–º—π·ª√µ“¡
§«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õßæ◊Èπ∑’Ë (de Leon et al., 2005)
¡’°“√∂à“¬∑Õ¥·∫∫ª√‘¡“≥·µà°“√· ¥ßÕÕ°¢Õß®”π«π
Ωí°‡ªìπ·∫∫‰¡àµàÕ‡π◊ËÕß ®÷ß “¡“√∂®—¥°≈ÿà¡®”π«πΩí°
µàÕµâπ‰¥â ·≈–¡’°“√°√–®“¬µ—«„π∑ÿ°√ÿàπ ¥—ßπ—Èπ ®÷ßæ∫
°“√°√–®“¬µ—«¢Õß®”π«πΩí°·¡â®–§—¥‡≈◊Õ°®“°µâπ∑’Ë
¡’≈—°…≥–Ωí°¥°°Áµ“¡ (Hallauer, 1974)

§«“¡°â“«Àπâ“¢Õß°“√§—¥‡≈◊Õ°æ—π∏ÿå æ∫«à“ ≈—°…≥–
∑’Ë§—¥‡≈◊Õ°‚¥¬µ√ß §◊Õ ®”π«πΩí°µàÕµâπ ‡æ‘Ë¡¢÷ÈπÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èß Õß ¿“æ§«“¡Àπ“·πàπ
(Table 1) ‚¥¬¡’§à“‡©≈’Ë¬µàÕ√Õ∫°“√§—¥‡≈◊Õ°æ—π∏ÿå §◊Õ
0.03 ·≈– 0.05   Ωí°µàÕµâπ ∑’Ë§«“¡Àπ“·πàπµË”·≈– Ÿß
µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫ °“√»÷°…“„πª√–™“°√¢â“«‚æ¥
‡∑’¬π‡À≈◊Õß¢Õπ·°àπ æ∫«à“ °“√§—¥‡≈◊Õ°≈—°…≥–
Ωí°¥°„π ¿“æ§«“¡Àπ“·πàπ Ÿß  ¡’§«“¡°â“«Àπâ“¥’°«à“
„π ¿“æ§«“¡Àπ“·πàπµË” (Kesornkeaw et al., 2009)
·µà„πª√–™“°√¢â“«‚æ¥ Golden Glow æ∫«à“ §«“¡
°â“«Àπâ“„π°“√§—¥‡≈◊Õ°®–≈¥≈ß ‡¡◊ËÕª√–™“°√¡’§«“¡
Àπ“·πàπ‡æ‘Ë¡¢÷Èπ (de Leon and Coors, 2002)  à«π°“√
µÕ∫ πÕßµàÕ√–¥—∫§«“¡Àπ“·πàπ¢Õß  ª√–™“°√®“°
10,000 ‡ªìπ 20,000 µâπµàÕ‰√à æ∫«à“ ¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘ ‚¥¬ “¡“√∂‡æ‘Ë¡®”π«π
Ωí°¥’µàÕ‰√à πÈ”Àπ—°Ωí° ¥°àÕπ ·≈–À≈—ßªÕ°‡ª≈◊Õ°
(Table 2) ´÷Ëß‡æ‘Ë¡®”π«πΩí°®“° 17,016 ‡ªìπ 29,399
Ωí°µàÕ‰√à πÈ”Àπ—°Ωí°¥’°àÕπªÕ°‡ª≈◊Õ°®“° 1,078 ‡ªìπ
1,729 °°.µàÕ‰√à ·≈–πÈ”Àπ—°Ωí°¥’À≈—ßªÕ°‡ª≈◊Õ°®“°
746 ‡ªìπ 1,238 °°.µàÕ‰√à ¡’§à“‡æ‘Ë¡¢÷Èπ §◊Õ 72.8 60.4

Table 1 Response of small ear waxy corn populations to population density on yields, yield components and some
agronomic traits.

Marketable Un-husked Husked ear Kernel fresh Ear Ear Plant Ear
Ears per ears ear weight weight weight width length height height Day to Day to

Factor plant (ears) (ear rai-1) (kg rai-1) (kg rai-1) per ear (g) (cm.) (cm.) (cm.) (cm.) tasseling silking
density (A)
1 1.70 a1/ 17,016 b 1,078 b 746 b 50.0 a 3.1 12.3 a 165.4 89.5 44 44
2 1.47 b 29,399 a 1,730 a 1,238 a 44.4 b 3.1 11.8 b 166.1 92.1 44 44
F-test (A) ** ** ** ** ** ns ** ns ns ns ns
Cycle (B) low density
M0 1.63 ab 16,257 d 1,124 777 d 59.2 a 3.2 12.4 160.1 cd 80.1 d 44 44
M1 1.63 bc 16,345 d 1,011 734 de 53.8 b 3.2 12.0 163.7 bcd 89.2 bcd 45 45
M2 1.76 a 17,611 d 1,156 826 d 48.7 bc 3.1 12.9 174.4 a 97.1 ab 44 44
M3 1.76 a 17,608 d 1,033 652 de 41.6 d 3.0 12.2 160.8 cd 86.5 cd 44 44
M4 1.73 ab 17,257 d 1,065 739 e 45.7 cd 3.1 12.2 167.8 abc 94.0 abc 44 44
Cycle (B) high density
M0 1.42 de 28,378 c 1,671 1,188 bc 51.8 b 3.2 11.9 164.6 bc 86.6 cd 44 44
M1 1.35 e 27,035 c 1,723 1,241 abc 42.2 d 3.2 11.1 172.6 ab 96.0 ab 44 42
M2 1.45 de 29,037 bc 1,796 1,286 ab 44.0 cd 3.0 12.0 167.9 abc 93.9 abc 45 44
M3 1.57 cd 31,466 a 1,702 1,173 c 40.5 d 2.9 11.9 154.8 d 84.1 d 44 44
M4 1.55 bc 31,081 ab 1,755 1,304 a 43.7 cd 3.1 12.1 170.6 ab 99.8 d 46 46
F-test (B) ** ** ns ** ** ns ns ** ** ns ns
F-test (AB) ns ns ns ns * ns ns ns ns ns ns
Grand mean 1.603 23,208 1403.8 991.89 47.1 3.1 12.1 165.7 90.8 43 44
c.v. (%) 5.46 6.10 7.87 6.86 7.49 6.61 5.07 3.87 6.83 4.19 3.25
b-value2/ 0.03** 326.30** -9.84 -15.90 -1.79** -0.04** -0.03 1.25 2.52 -0.15 -0.10
b-value3/ 0.05** 983.70** 14.70* 16.49* -3.92** -0.06** 0.105* -0.58 1.45 0.45 0.61
ns : Non-significant.  * Significant at P < 0.05, ** Significant at P < 0.01
1/ Mean with common letter within the same column is not significant by LSD at 95 %
2/ Regression coefficient at low population density
3/ Regression coefficient at high population density
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·≈– 65.9 % µ“¡≈”¥—∫ ·µà¡’º≈∑”„Àâ®”π«πΩí°µàÕµâπ
≈¥≈ß®“° 1.70 ‡ªìπ 1.47 Ωí°µàÕµâπ πÈ”Àπ—°‡π◊ÈÕµàÕΩí°
®“° 49.8 ‡ªìπ 44.4 °√—¡µàÕΩí° ·≈–§«“¡¬“«Ωí°®“°
12.3 ‡ªìπ 11.8 ´¡.  ¡’%°“√≈¥≈ß §◊Õ 13.5 10.8 ·≈–
4.4 % µ“¡≈”¥—∫  à«π§«“¡ Ÿßµâπ ·≈–Ωí°‰¡à¡’§«“¡
·µ°µà“ß∑“ß ∂‘µ‘ ·µà¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπµ“¡§«“¡
Àπ“·πàπ¢Õßª√–™“°√  ´÷Ëßæ—π∏ÿå¢â“«‚æ¥∑’Ë‰¥â§—¥‡≈◊Õ°
„π ¿“æ§«“¡Àπ“·πàπ Ÿß  “¡“√∂ª√—∫µ—«‡¢â“°—∫
 ¿“æ·«¥≈âÕ¡∑’Ë‰¡à‡À¡“– ¡‰¥â¥’ ·≈–ª≈Ÿ°‰¥â„π
À≈“¬ ¿“æ·«¥≈âÕ¡ (Russell and Eberhart, 1968)

 √ÿª

°“√§—¥‡≈◊Õ°æ—π∏ÿå·∫∫À¡Ÿàª√–¬ÿ°µå®”π«π 4 √Õ∫
„π ¿“æ§«“¡Àπ“·πàπ Ÿß¢Õßª√–™“°√¢â“«‚æ¥
‡∑’¬π¢Õπ·°àπ§Õ¡‚æ ‘µ  “¡“√∂‡æ‘Ë¡≈—°…≥–Ωí°¥°
‰¥â ‚¥¬‡æ‘Ë¡®”π«πΩí°µàÕµâπ ·≈–®”π«πΩí°¥’µàÕ‰√à
∑—Èß„π ¿“æ§«“¡Àπ“·πàπµË” ·≈– Ÿß  ”À√—∫§«“¡
Àπ“·πàπ Ÿß¡’®”π«πΩí°µàÕµâπ‡æ‘Ë¡¢÷Èπ®“° 1.43 Ωí°
„π√Õ∫°“√§—¥‡≈◊Õ°‡√‘Ë¡µâπ (M

0
) ‡ªìπ 1.55 Ωí° „π√Õ∫

∑’Ë§—¥‡≈◊Õ°∑’Ë 4 (M
4
) ·≈–¡’§à“‡©≈’Ë¬µàÕ√Õ∫°“√§—¥‡≈◊Õ°

æ—π∏ÿå Ÿß°«à“§«“¡Àπ“·πàπµË” §◊Õ 0.05 Ωí°µàÕµâπ
πÕ°®“°π’È   ¬—ß∑”„Àâ≈—°…≥–∑’Ë‰¡à‰¥â§—¥‡≈◊Õ°‚¥¬µ√ß
 Ÿß¢÷Èπ‡™àπ°—π §◊Õ ®”π«πΩí°¥’µàÕ‰√à πÈ”Àπ—°Ωí° ¥
°àÕπ·≈–À≈—ßªÕ°‡ª≈◊Õ° §«“¡ Ÿßµâπ ·≈–§«“¡ ŸßΩí°
´÷Ëß¡’§à“%°“√‡æ‘Ë¡¢÷Èπ §◊Õ 72.8 60.4 65.9 0.4 ·≈– 2.8
% µ“¡≈”¥—∫

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥»Ÿπ¬åæ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’
™’«¿“æ·Ààß™“µ‘ ·≈–»Ÿπ¬å«‘®—¬ª√—∫ª√ÿßæ—π∏ÿåæ◊™‡æ◊ËÕ
°“√‡°…µ√∑’Ë¬—Ëß¬◊π §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ∑’Ë π—∫ πÿπß∫ª√–¡“≥°“√«‘®—¬ „π§√—Èßπ’È
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