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Abstract

A knowledge of an expression of the genes controlling desirable traits is needed for an
appropriate breeding strategy for crop improvement. The objective of this study was to estimate the
effects of various genes on yield and agronomic traits in the cross KN-209 x KN-241 of waxy corn.
Populations were composed of six generations (parents, F
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 and F
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). These populations

were tested at the Vegetable Farm, Faculty of Agriculture, Khon Kaen University from November 2006
to March 2007. A Randomized Complete Block Design with three replications was used. Data were
collected, including yield and agronomic traits. Data were analyzed with a generation means analysis.
The results showed that dominant gene effects were predominant in determining the expression of these
traits which was accounted for 63-99 % of the total genetic variability except for the number of tassel
branches and silking date. These results suggested that a selection for yield and agronomic traits in this
cross should start in subsequent generations.
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∫∑§—¥¬àÕ

§«“¡√Ÿâ„π‡√◊ËÕß™π‘¥¢Õß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡°“√∂à“¬∑Õ¥≈—°…≥–∑’ËµâÕß°“√‡ªìπ ‘Ëß®”‡ªìπ‡æ◊ËÕ°”Àπ¥
°≈¬ÿ∑∏å¢Õß°“√ª√—∫ª√ÿßæ—π∏ÿå„π≈—°…≥–∑’ËµâÕß°“√π—ÈπÊ °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πÕ‘∑∏‘æ≈¢Õß¬’π
 ”À√—∫º≈º≈‘µ·≈–≈—°…≥–∑“ß°“√‡°…µ√µà“ßÊ „π§Ÿàº ¡ KN-209 x KN-241 ¢Õß¢â“«‚æ¥¢â“«‡Àπ’¬« ∑”°“√ √â“ß
ª√–™“°√∑—ÈßÀ¡¥ 6 ™—Ë«√ÿàπ (æàÕ-·¡à, F

1
, F

2
, F

1
BC

1
 ·≈– F

1
BC

2
) ‚¥¬ª√–™“°√‡À≈à“π’È ∑”π”‰ª∑¥ Õ∫ ≥ À¡«¥

æ◊™º—° §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπ æƒ»®‘°“¬π 2549 ∂÷ß ¡’π“§¡ 2550 ‚¥¬„™â·ºπ
°“√∑¥≈Õß·∫∫ Randomized Complete Block ®”π«π 3 È́” ¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°ª√–°Õ∫¥â«¬ º≈º≈‘µ ·≈–
≈—°…≥–∑“ß°“√‡°…µ√ ¢âÕ¡Ÿ≈∑’Ë‰¥âπ”‰ª«‘‡§√“–ÀåÕ‘∑∏‘æ≈¢Õß¬’π‚¥¬«‘∏’«‘‡§√“–Àå§à“‡©≈’Ë¬™—Ë«√ÿàπ (generation means
analysis) ®“°º≈°“√»÷°…“ æ∫«à“°“√∂à“¬∑Õ¥≈—°…≥–º≈º≈‘µ·≈–≈—°…≥–∑“ß°“√‡°…µ√µà“ßÊ  à«π„À≠à§«∫§ÿ¡
‚¥¬¬’π∑’Ë¡’Õ‘∑∏‘æ≈¬’π·∫∫¢à¡ ‚¥¬Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ¡’∂÷ß 63-99 ‡ªÕ√å‡ Á́πµå ¬°‡«âπ≈—°…≥–®”π«π·¢πß™àÕ



329·°àπ‡°…µ√ ªï∑’Ë 35 ©∫—∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2550

∫∑π”

¢â“«‚æ¥¢â“«‡Àπ’¬« (waxy corn) ‡ªìπ¢â“«‚æ¥
Ωí° ¥∑’Ë‰¥â√—∫§«“¡π‘¬¡∫√‘‚¿§¢Õß§π‰∑¬¡“π“π ¡’°“√
º≈‘µ·≈–®”Àπà“¬„πµ≈“¥∑âÕß∂‘Ëπ∑—Ë«ª√–‡∑»µ≈Õ¥∑—Èßªï
‚¥¬∑—Ë«‰ªæ—π∏ÿå∑’Ë‡°…µ√°√ª≈Ÿ°¡—°®–‡ªìπæ—π∏ÿåº ¡‡ªî¥
´÷Ëß‡¡≈Á¥æ—π∏ÿå “¡“√∂π”‰ª„™âµàÕ‰ª‰¥â ·µàÕ¬à“ß‰√°Áµ“¡
æ—π∏ÿåº ¡‡ªî¥π—Èπ ¡’¢âÕ®”°—¥§◊Õ º≈º≈‘µµË” ¢π“¥Ωí°
·≈–Õ“¬ÿ‡°Á∫‡°’Ë¬«‰¡à ¡Ë”‡ ¡Õ ¥—ßπ—ÈπÀπà«¬ß“π∑—Èß¿“§
√—∞·≈–‡Õ°™π®÷ß‡¢â“¡“¡’∫∑∫“∑„π°“√ª√—∫ª√ÿßæ—π∏ÿå
¢â“«‚æ¥¢â“«‡Àπ’¬« ‚¥¬¡’‡ªÑ“À¡“¬‡æ◊ËÕ √â“ß¢â“«‚æ¥
¢â“«‡Àπ’¬«æ—π∏ÿå≈Ÿ°º ¡ ´÷Ëßæ—π∏ÿå≈Ÿ°º ¡π—Èπ¡’¢âÕ¥’§◊Õ
¡’≈—°…≥–∑“ß°“√‡°…µ√∑’Ë ¡Ë”‡ ¡Õ ‡™àπ ¢π“¥Ωí°
§«“¡ Ÿßµâπ §«“¡ ŸßΩí° Õ“¬ÿª≈àÕ¬≈–ÕÕß‡° √·≈–
Õ“¬ÿÕÕ°‰À¡ «—π‡√‘Ë¡‡°Á∫‡°’Ë¬« ·≈–™à«ß√–¬–‡«≈“‡°Á∫‡°’Ë¬«
πÕ°®“°π’È·≈â« æ—π∏ÿå≈Ÿ°º ¡¬—ß„Àâº≈º≈‘µ·≈–§ÿ≥¿“æ
 Ÿß°«à“æ—π∏ÿåº ¡‡ªî¥

§«“¡√Ÿâ·≈–§«“¡‡¢â“„®„π¥â“πæƒµ‘°√√¡°“√
· ¥ßÕÕ°¢Õß¬’π (gene action) ‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë
 ”§—≠ „π°“√ª√—∫ª√ÿßæ—π∏ÿåæ◊™ ‡æ◊ËÕ„™â„π°“√°”Àπ¥
°≈¬ÿ∑∏å·≈–°≈«‘∏’°“√„π°“√§—¥‡≈◊Õ°≈—°…≥–µà“ßÊ „Àâ¡’
§«“¡‡À¡“– ¡ ·≈–¡’ª√– ‘∑∏‘¿“æ Gamble (1962)
»÷°…“Õ‘∑∏‘æ≈¢Õß¬’π∑’Ë¡’º≈µàÕπÈ”Àπ—°ªÕ°‡ª≈◊Õ°¢Õß
¢â“«‚æ¥ æ∫«à“ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ (dominance)
¡’§«“¡ ”§—≠∑’Ë ÿ¥„π°“√§«∫§ÿ¡≈—°…≥–πÈ”Àπ—°ªÕ°‡ª≈◊Õ°
Õ‘∑∏‘æ≈¢Õß¬’π·∫∫º≈∫«° (additive) ¡’§à“§àÕπ¢â“ßµË”
À√◊Õ‰¡à¡’§«“¡ ”§—≠„π∫“ß§Ÿàº ¡ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫
¢à¡¢â“¡§Ÿà (epistasis) °Á¡’§«“¡ ”§—≠µàÕº≈º≈‘µ¢â“«‚æ¥
‚¥¬ªØ‘°‘√‘¬“ —¡æ—π∏å¢Õß¬’πµà“ßµ”·Àπàß·∫∫º≈∫«°°—∫
º≈∫«° (additive by additive) ·≈–·∫∫º≈∫«°°—∫
·∫∫¢à¡ (additive by dominance) ¡’§«“¡ ”§—≠°«à“
ªØ‘°‘√‘¬“ —¡æ—π∏å¢Õß¬’πµà“ßµ”·Àπàß·∫∫¢à¡°—∫·∫∫¢à¡

(dominance by dominance) ´÷Ëß Õ¥§≈âÕß°—∫°“√
∑¥≈Õß¢Õß ünay  et al. (2003) ́ ÷Ëß√“¬ß“π‰«â«à“ º≈º≈‘µ
¢Õß¢â“«‚æ¥∂Ÿ°§«∫§ÿ¡‚¥¬Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡
Zsubori et al. (n.d.) √“¬ß“π«à“ ≈—°…≥–§«“¡ Ÿßµâπ
·≈–§«“¡ ŸßΩí°¢Õß¢â“«‚æ¥∂Ÿ°§«∫§ÿ¡‚¥¬¬’πÀ≈“¬
µ”·Àπàß‚¥¬¡’Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡‡°‘π ·∫∫¢à¡ ·∫∫
º≈∫«° ·≈–·∫∫¢à¡¢â“¡§Ÿà §«∫§ÿ¡∑—Èß Õß≈—°…≥– ‚¥¬
Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡¡’§«“¡ ”§—≠∑’Ë ÿ¥ Schuetz and
Mock (1978) ‰¥â»÷°…“‡°’Ë¬«°—∫¬’π§«∫§ÿ¡≈—°…≥–
®”π«π·¢πß™àÕµ—«ºŸâ¢Õß¢â“«‚æ¥ æ∫«à“ Õ‘∑∏‘æ≈¢Õß¬’π
·∫∫º≈∫«° Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ·≈–Õ‘∑∏‘æ≈¢Õß¬’π
·∫∫¢à¡¢â“¡§Ÿà ¡’§«“¡ ”§—≠µàÕ≈—°…≥–®”π«π·¢πß
™àÕµ—«ºŸâ ·µàÕ‘∑∏‘æ≈¢Õß¬’π·∫∫º≈∫«°®–¡’§«“¡ ”§—≠
¡“°∑’Ë ÿ¥ Hallauer (1965) ‰¥â»÷°…“°“√∂à“¬∑Õ¥≈—°…≥–
Õ“¬ÿÕÕ°‰À¡¢Õß¢â“«‚æ¥ æ∫«à“ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫
º≈∫«°®–‡ªìπ¬’π∑’Ë¡’§«“¡ ”§—≠∑’Ë ÿ¥  à«πÕ‘∑∏‘æ≈¢Õß¬’π
·∫∫¢à¡®–¡’§à“πâÕ¬¡“° Rood and Major (1981)
‰¥â»÷°…“‡°’Ë¬«°—∫°“√∂à“¬∑Õ¥≈—°…≥–√–¬–‡«≈“°“√
·µ°°Õ·≈–Õ“¬ÿ°“√ª≈àÕ¬≈–ÕÕß‡° √„π¢â“«‚æ¥ æ∫«à“
Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡®–¡’§«“¡ ”§—≠µàÕ∑—Èß Õß≈—°…≥–
Õ¬à“ß‰√°Áµ“¡ °“√√“¬ß“π‡°’Ë¬«°—∫¢âÕ¡Ÿ≈°“√· ¥ßÕÕ°
¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫≈—°…≥–∑“ß°“√‡°…µ√¢Õß¢â“«‚æ¥
¢â“«‡Àπ’¬«¬—ß¡’Õ¬ŸàπâÕ¬ ¥—ßπ—Èπ«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“
„π§√—Èßπ’È§◊Õ ‡æ◊ËÕ»÷°…“°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë§«∫§ÿ¡
°“√· ¥ßÕÕ°¢Õßº≈º≈‘µ·≈–≈—°…≥–∑“ß°“√‡°…µ√¢Õß
¢â“«‚æ¥¢â“«‡Àπ’¬« §Ÿàº ¡ KN-209 x KN-241

Õÿª°√≥å·≈–«‘∏’°“√»÷°…“

 “¬æ—π∏ÿå¢â“«‚æ¥¢â“«‡Àπ’¬«∑’Ë„™â„π°“√»÷°…“
§√—Èßπ’È ª√–°Õ∫¥â«¬ 2  “¬æ—π∏ÿå §◊Õ “¬æ—π∏ÿå KN-241‡ªìπ
 “¬æ—π∏ÿå∑’Ëª√—∫ª√ÿßæ—π∏ÿå¡“®“°æ—π∏ÿå ”≈’Õ’ “π (π—π∏‘¡“,

µ—«ºŸâ·≈–Õ“¬ÿÕÕ°‰À¡ º≈»÷°…“π’È™’È„Àâ‡ÀÁπ«à“ °“√§—¥‡≈◊Õ°≈—°…≥–º≈º≈‘µ·≈–≈—°…≥–∑“ß°“√‡°…µ√µà“ßÊ „π
¢â“«‚æ¥§Ÿàº ¡π’È ∑’Ë¡’Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ¥—ßπ—Èπ®÷ß§«√‡√‘Ë¡§—¥‡≈◊Õ°≈—°…≥–‡À≈à“π’È „π™—Ë«√ÿàπÀ≈—ßÊ
§” ”§—≠: °“√∂à“¬∑Õ¥≈—°…≥–  ¢â“«‚æ¥  º≈º≈‘µ
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2548) ‚¥¬¡’°“√ª√—∫ª√ÿßæ—π∏ÿåµàÕ·≈â«°—¥ “¬æ—π∏ÿå·∑â
¡’≈—°…≥–‡¥àπ §◊Õ Ωí°∑√ß°√–∫Õ° ‡¡≈Á¥„À≠à §ÿ≥¿“æ
°“√√—∫ª√–∑“π¥’ ™àÕµ—«ºŸâÀπ“·πàπ ≈—°…≥–¥âÕ¬ √–∫∫
√“°‰¡à¥’  ’„∫·≈– ’≈”µâπÕàÕπ ·≈– “¬æ—π∏ÿå KN-209
‡ªìπ “¬æ—π∏ÿå∑’Ëª√—∫ª√ÿß¡“®“°ª√–™“°√º ¡¢â“¡æ—π∏ÿå
¢â“«‚æ¥¢â“«‡Àπ’¬«¢Õßª√–‡∑»‰∑¬·≈–¢Õßª√–‡∑»®’π
°—∫¢â“«‚æ¥À«“πæ‘‡»…¢Õß‰∑¬·≈–¢â“«‚æ¥À«“π®“°
ª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬¡’≈—°…≥–‡¥àπ §◊Õ √–∫∫
√“°¥’ µâπ‡µ’È¬ (80-120 ‡´πµ‘‡¡µ√) ≈”µâπ·≈–„∫ ’‡¢’¬«
‡¢â¡ ≈—°…≥–¥âÕ¬ ™àÕ¥Õ°µ—«ºŸâπâÕ¬ Ωí°¢π“¥‡≈Á°∑”„Àâ
º≈º≈‘µ‡¡≈Á¥µË” ·≈–µ”·ÀπàßΩí° Ÿß (70-80 ‡´πµ‘‡¡µ√)

°“√ √â“ß “¬æ—π∏ÿå≈Ÿ°º ¡∑”‚¥¬º ¡√–À«à“ß
 “¬æ—π∏ÿå·∑â KN-241 ·≈– KN-209 ‚¥¬„™â “¬æ—π∏ÿå
KN-241 ‡ªìπ “¬æ—π∏ÿåæàÕ (P

2
) ·≈–æ—π∏ÿå KN-209

‡ªìπ “¬æ—π∏ÿå·¡à (P
1
) ‰¥â “¬æ—π∏ÿå≈Ÿ°º ¡™—Ë«·√° (F

1
) ·∫àß

‡¡≈Á¥ F
1
 ‡ªìπ “¡ à«π  à«π·√°º ¡µ—«‡Õß‡æ◊ËÕ √â“ß

 “¬æ—π∏ÿå≈Ÿ°º ¡™—Ë«∑’Ë Õß (F
2
)  à«π∑’Ë Õßπ”‰ªº ¡°≈—∫

(backcross) °—∫æàÕ·≈–·¡à‡æ◊ËÕ √â“ß “¬æ—π∏ÿå≈Ÿ°º ¡
¬âÕπ “¬æ—π∏ÿå·¡à (F

1
BC

1
) ·≈–≈Ÿ°º ¡¬âÕπ “¬æ—π∏ÿåæàÕ

(F
1
BC

2
) ·≈– à«π ÿ¥∑â“¬‡°Á∫‰«â‡æ◊ËÕ‡æ◊ËÕ„™â„π°“√∑¥≈Õß

π”ª√–™“°√¢â“«‚æ¥∑—Èß 6 ™—Ë«√ÿàπ §◊Õ P
1
, P

2
, F

1
, F

2
, F

1
BC

1

·≈– F
1
BC

2
 ¡“ª≈Ÿ°∑¥ Õ∫„π ƒ¥Ÿ·≈âß √–À«à“ß‡¥◊Õπ

æƒ»®‘°“¬π 2549 ∂÷ß ¡’π“§¡ 2550 ‚¥¬∑”°“√∑¥≈Õß
∑’ËÀ¡«¥æ◊™º—° ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√
§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ «“ß·ºπ°“√
∑¥≈Õß·∫∫ Randomized Complete Block (RCB)
®”π«π 3 ´È” „π·µà≈–´È”ª≈Ÿ°¢â“«‚æ¥∑—Èß 6 ª√–™“°√
ª√–™“°√≈– 4 ·∂« ¢π“¥§«“¡¬“«¢Õß·µà≈–·∂«‡∑à“°—∫
5 ‡¡µ√ √–¬–ª≈Ÿ° 80 x 25 ‡´πµ‘‡¡µ√ ‡¡◊ËÕ¢â“«‚æ¥
Õ“¬ÿ‰¥â 14 «—π ∂Õπ·¬°„Àâ‡À≈◊Õ 1 µâπ „ àªÿÜ¬ Ÿµ√
46-0-0 º ¡°—∫ Ÿµ√ 15-15-15 Õ—µ√“ à«π 1:1 Õ—µ√“
30 °‘‚≈°√—¡µàÕ‰√à ‚¥¬‚√¬‡ªìπ·∂«·≈–°≈∫‚§πµâπ
æ√âÕ¡°—∫°”®—¥«—™æ◊™ ‡¡◊ËÕ¢â“«‚æ¥Õ“¬ÿ 30 «—π „ àªÿÜ¬ Ÿµ√
15-15-15  Õ—µ√“ 30 °‘‚≈°√—¡µàÕ‰√à ‚¥¬«‘∏’‚√¬¢â“ß‚§π
µâπ æ√âÕ¡°≈∫‚§π ‡°Á∫‡°’Ë¬«Ωí° ¥À≈—ß®“°ÕÕ°‰À¡
21 «—π π”‰ª‡°Á∫¢âÕ¡Ÿ≈µà“ßÊ ‡ªìπ√“¬µâπ ¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°

ª√–°Õ∫¥â«¬ πÈ”Àπ—°Ωí°∑—Èß‡ª≈◊Õ° πÈ”Àπ—°Ωí°ªÕ°‡ª≈◊Õ°
πÈ”Àπ—°‡π◊ÈÕ §«“¡¬“«Ωí°∑—Èß‡ª≈◊Õ°·≈–ªÕ°‡ª≈◊Õ° ·≈–
§«“¡°«â“ßΩí°∑—Èß‡ª≈◊Õ°·≈–ªÕ°‡ª≈◊Õ° §«“¡ Ÿßµâπ
§«“¡ ŸßΩí° §«“¡¬“«°â“π ®”π«π·¢πß™àÕµ—«ºŸâ Õ“¬ÿÕÕ°
‰À¡ ·≈–Õ“¬ÿª≈àÕ¬≈–ÕÕß‡° √

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬¢Õß·µà≈–≈—°…≥–¢Õß
™—Ë«√ÿàπ ‰¥â®“°§à“‡©≈’Ë¬®“°∑ÿ°µâπ¢Õß·µà≈–™—Ë«√ÿàπ‡æ◊ËÕÀ“
§à“Õ‘∑∏‘æ≈¢Õß¬’π·∫∫º≈∫«° (additive) ·∫∫¢à¡
(dominance) ·≈– ªØ‘°‘√‘¬“√–À«à“ß¬’πµà“ßµ”·Àπàß
(epistatic) µ“¡ model ¢Õß Mather and Jinks (1971)
·≈–„™â —≠≈—°…≥å Õ∏‘∫“¬µ“¡ Gamble (1962) ‚¥¬„™â
m, a, d, aa, ad ·≈– dd (mean, additive effects,
dominance effects, additive by additive epistatic
effects, additive by dominance epistatic effects,
dominance by dominance epistatic effects) ·≈–
‡π◊ËÕß®“°§à“‡©≈’Ë¬¢Õß™—Ë«√ÿàπ¡’§«“¡·ª√ª√«π‰¡à‡∑à“°—π
Nigam et al. (2001) ·≈– Pensuk et al. (2004) ‰¥â
∑”°“√ weight ‚¥¬„™â à«π°≈—∫¢Õß§«“¡·ª√ª√«π ·≈–
„™â regression analysis À“ best fit model ∑’Ë‡ πÕ‚¥¬
Torres et al. (1993) ·≈–∑”°“√ª√–‡¡‘π§à“ m, a, d,
aa, ad ·≈– dd µ“¡≈”¥—∫ ∂â“Õ‘∑∏‘æ≈¢Õß¬’πµ—«„¥∑’Ë
‰¡à·µ°µà“ß∑“ß ∂‘µ‘®–∂Ÿ°µ—¥ÕÕ°®“° model ®–¡’‡©æ“–
µ—«·ª√∑’Ë ”§—≠‡∑à“π—Èπ∑’Ë∂Ÿ°ª√–‡¡‘π‚¥¬„™â«‘∏’ weight least
squares ∑’ËÕ∏‘∫“¬‚¥¬ Rowe and Alexander (1980)
À“§à“§«“¡ —¡æ—π∏å¢ÕßÕ‘∑∏‘æ≈¢Õß¬’π‚¥¬ª√–¡“≥®“°
°“√·¬°§à“ regression sum of squares ‡æ◊ËÕ§”π«≥
À“‡ªÕ√å‡´πµå¢ÕßÕ‘∑∏‘æ≈¢Õß¬’π·µà≈–µ—«®“°§«“¡
·ª√ª√«π∑—ÈßÀ¡¥

º≈·≈–«‘®“√≥å°“√»÷°…“

§à“‡©≈’Ë¬·≈– standard errors ¢Õß™—Ë«√ÿàπµà“ßÊ
¢ÕßπÈ”Àπ—°Ωí°∑—Èß‡ª≈◊Õ° πÈ”Àπ—°Ωí°ªÕ°‡ª≈◊Õ° πÈ”Àπ—°
‡π◊ÈÕ §«“¡¬“«Ωí°∑—Èß‡ª≈◊Õ°·≈–ªÕ°‡ª≈◊Õ° ·≈–
§«“¡°«â“ßΩí°∑—Èß‡ª≈◊Õ°·≈–ªÕ°‡ª≈◊Õ° §«“¡ Ÿßµâπ
§«“¡ ŸßΩí° §«“¡¬“«°â“π ®”π«π·¢πß™àÕµ—«ºŸâ Õ“¬ÿÕÕ°
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‰À¡ ·≈–Õ“¬ÿª≈àÕ¬≈–ÕÕß‡° √ · ¥ß„π Table 1
§à“‡©≈’Ë¬¢Õß≈Ÿ°º ¡ F1 ¢Õß∑ÿ°≈—°…≥–¡’§à“¡“°°«à“
§à“‡©≈’Ë¬æàÕ·¡à·≈–¡’§«“¡¥’‡¥àπ‡Àπ◊ÕæàÕ·¡à ¬°‡«âπ
≈—°…≥– ®”π«π·¢πß™àÕµ—«ºŸâ Õ“¬ÿÕÕ°‰À¡ ·≈–Õ“¬ÿ

ª≈àÕ¬≈–ÕÕß‡° √ · ¥ß„Àâ‡ÀÁπ«à“°“√· ¥ßÕÕ°¢Õß¬’π
¢Õß‡°◊Õ∫∑ÿ°≈—°…≥–‡ªìπ·∫∫¢à¡‡°‘π (overdominant)
¡’§«“¡ ”§—≠ „π§Ÿàº ¡π’È (Table 1)

Table 1 Means and standard errors of different generations of yield and agronomic traits of
KN-241 X KN-209.

1 P
1
 = Parental line, P

2
 = Parental line, F

1
 = First filial generation of crosses, F

2
 = Second filial generation of crosses, F

1
BC

1
= First backcross generation with parental line1 ·≈– F

1
BC

2
 = First backcross generation with parental line2.

2 MP = Mid-parent values.

§à“ª√–¡“≥Õ‘∑∏‘æ≈¢Õß¬’π·≈– standard
errors ¢Õß≈—°…≥–∑’Ë»÷°…“ · ¥ß„π Table 2 ´÷Ëßæ∫«à“
Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«°¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ”À√—∫
∑ÿ°≈—°…≥–¬°‡«âππÈ”Àπ—°°àÕπªÕ°·≈–πÈ”Àπ—°‡π◊ÈÕ
 à«πÕ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ”À√—∫
∑ÿ°≈—°…≥–‡™àπ°—π Õ¬à“ß‰√°Áµ“¡ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡
¡’§à“¡“°°«à“Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«° ¬°‡«âπ≈—°…≥–
®”π«π·¢πß™àÕµ—«ºŸâ ‚¥¬ —≠≈—°…≥åµ‘¥≈∫¢ÕßÕ‘∑∏‘æ≈¢Õß
¬’π·∫∫∫«°™’È„Àâ‡ÀÁπ«à“¬’π‰¥â®“°≈—°…≥–®”π«π·¢πß
™àÕµ—«ºŸâ¢ÕßæàÕ∑’Ë¡’§à“ Ÿß (KN-241) Õ‘∑∏‘æ≈¢ÕßªØ‘°‘√‘¬“
 —¡æ—π∏å√–À«à“ß§Ÿà¢Õß¬’π¡’π—¬ ”§—≠„π∑ÿ°≈—°…≥–·µà¡’

√–¥—∫∑’Ë·µ°µà“ß°—π (Table 2)  —≠≈—°…≥å∑’Ëµ√ß¢â“¡°—π
¢Õß d ·≈– dd · ¥ß„Àâ‡ÀÁπ duplicate interaction
„π≈—°…≥–Õ“¬ÿÕÕ°‰À¡ (Table 2)

Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡„π≈—°…≥–πÈ”Àπ—°∑—Èß
‡ª≈◊Õ°, ªÕ°‡ª≈◊Õ° ·≈–πÈ”Àπ—°‡π◊ÈÕ¡’∂÷ß 81-99
‡ªÕ√å‡´Áπµå ¢Õß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡∑—ÈßÀ¡¥ ́ ÷Ëß
 Õ¥§≈âÕß°—∫ß“π¢Õß Gamble (1962) ·≈– ünay et
al. (2003) ‚¥¬Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡¡’§«“¡ ”§—≠
°—∫º≈º≈‘µ ·≈–„π≈—°…≥–§«“¡°«â“ßΩí°°àÕπªÕ°·≈–
À≈—ßªÕ° §«“¡¬“«Ωí°°àÕπªÕ°·≈–À≈—ßªÕ° ·≈–

Traits P
1

1
P

2

1
F

1

1
F

2

1
BC

1

1
BC

2

1
MP

2
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Table 2 Estimates different gene effects for yield and agronomic traits of KN-241 X KN-209.

1 m = Mean, a = Sum of additive effects, d = Sum of dominance effects, aa = Sum of additive by additive epistatic effects,
ad = Sum of additive by dominance epistatic effects, dd = Sum of dominance by dominance epistatic effects.
2 ns = Non significant.

§«“¡¬“«°â“π¡’ 64-99 ‡ªÕ√å‡´Áπµå ¢Õß§«“¡·ª√ª√«π
∑“ßæ—π∏ÿ°√√¡∑—ÈßÀ¡¥  à«π§«“¡ Ÿßµâπ ·≈–§«“¡ ŸßΩí°
·≈–Õ“¬ÿª≈àÕ¬≈–ÕÕß‡° √ ¡’ 63-82 ‡ªÕ√å‡´Áπµå ¢Õß
§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡∑—ÈßÀ¡¥ ‚¥¬≈—°…≥–
§«“¡ Ÿßµâπ·≈–§«“¡ ŸßΩí°„Àâº≈ Õ¥§≈âÕß°—∫ß“π¢Õß
Zsubori et al. (n.d.) ‚¥¬Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡¡’§«“¡
 ”§—≠µàÕ≈—°…≥–∑—Èß Õß Õ¬à“ß‰√°Áµ“¡≈—°…≥–Õ“¬ÿÕÕ°
‰À¡·≈–®”π«π·¢πß™àÕµ—«ºŸâ¡’Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«°∂÷ß
53 ·≈– 88 ‡ªÕ√å‡ Á́πµå ¢Õß§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡
∑—ÈßÀ¡¥µ“¡≈”¥—∫  ”À√—∫Õ“¬ÿÕÕ°‰À¡¡’§«“¡ Õ¥§≈âÕß
°—∫ß“π¢Õß Hallauer (1965)  ”À√—∫®”π«π·¢πß™àÕµ—«ºŸâ
¡’§«“¡ Õ¥§≈âÕß°—∫ß“π¢Õß Schuetz and Mock
(1978) πÕ°®“°π’È¬—ßæ∫«à“ Õ‘∑∏‘æ≈¢ÕßªØ‘°‘√‘¬“ —¡æ—π∏å
√–À«à“ß§Ÿà¢Õß¬’π¡’π—¬ ”§—≠„πÀ≈“¬≈—°…≥–·µà à«π„À≠à
‡ªìπ·∫∫ªØ‘°‘√‘¬“ —¡æ—π∏å¢Õß¬’πµà“ßµ”·Àπàß·∫∫∫«°°—∫
·∫∫∫«° (Table 3)

 √ÿª

º≈°“√»÷°…“æ∫«à“°“√∂à“¬∑Õ¥≈—°…≥–º≈º≈‘µ
·≈–≈—°…≥–∑“ß°“√‡°…µ√µà“ßÊ ¢Õß¢â“«‚æ¥§Ÿàº ¡
KN-209 x KN-241 à«π„À≠à§«∫§ÿ¡‚¥¬¬’π∑’Ë¡’Õ‘∑∏‘æ≈
¬’π·∫∫¢à¡ ‚¥¬Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ¡’∂÷ß 63-99
‡ªÕ√å‡´Áπµå ¬°‡«âπ≈—°…≥–®”π«π·¢πß°â“πµ—«ºŸâ·≈–Õ“¬ÿ
ÕÕ°‰À¡ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«° 53 ‡ªÕ√å‡ Á́πµå ·≈–
88 ‡ªÕ√å‡´Áπµå µ“¡≈”¥—∫ º≈»÷°…“π’È™’È „Àâ‡ÀÁπ«à“
°“√§—¥‡≈◊Õ°≈—°…≥–º≈º≈‘µ·≈–≈—°…≥–∑“ß°“√‡°…µ√
µà“ßÊ „π¢â“«‚æ¥§Ÿàº ¡π’È ∑’Ë¡’Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡
§«√§—¥‡≈◊Õ°≈—°…≥–‡À≈à“π’È ·∫∫‡æ‘Ë¡§«“¡∂’Ë¢Õß¬’π ‡™àπ
°“√§—¥‡≈◊Õ°·∫∫§√∫«ß®√ „π™—Ë«√ÿàπÀ≈—ßÊ  à«π≈—°…≥–
∑’Ë¡’Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«° ‡™àπ ≈—°…≥–®”π«π·¢πß
™àÕµ—«ºŸâ·≈–«—πÕÕ°‰À¡  “¡“√∂§—¥‡≈◊Õ°‰¥âµ—Èß·µà≈Ÿ°º ¡
™—Ë«µâπÊ

Traits m
1

a
1

d
1

aa
1

ad
1

dd
1
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Table 3 Variability (%) accounted by different gene effects for yield and agronomic traits of
KN-241 X KN-209.

1 m = Mean, a = Sum of additive effects, d = Sum of dominance effects, aa = Sum of additive by additive epistatic effects,
ad = Sum of additive by dominance epistatic effects, dd = Sum of dominance by dominance epistatic effects.
2 ns = Non significant.

°‘µµ‘°√√¡ª√–°“»

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