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°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√¢Õß∂—Ë«Õ– Ÿ́°‘

‚¥¬«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“

Generation mean analysis in azuki bean using matrix

algebra method
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∫∑§—¥¬àÕ

ª≈Ÿ°ª√–™“°√∂—Ë«Õ–´Ÿ°‘™—Ë«μà“ßÊ ®”π«π 6 ™—Ë« ‰¥â·°à P1, P2, F1, F2, BC1 ·≈– BC2 ∑’Ë‰¥â®“°°“√º ¡æ—π∏ÿå®”π«π

3 §Ÿàº ¡‰¥â·°à Hondawase x Akatsukidainagon (H x A), Hondawase x Erimo (H x E) ·≈– Akatsukidainagon

x Erimo (A x E) ∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– Õ”‡¿Õ –‡¡‘ß ®—ßÀ«—¥‡™’¬ß„À¡à √–À«à“ß‡¥◊Õπ ‘ßÀ“§¡-∏—π«“§¡

2549 ‡æ◊ËÕ«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√¢Õß∂—Ë«Õ–´Ÿ°‘ ‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“ (matrix algebra) º≈°“√»÷°…“æ∫

«à“°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√ ‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“  “¡“√∂ª√–‡¡‘πÕ‘∑∏‘æ≈¢Õßæ—π∏ÿ°√√¡ §«∫§ÿ¡

≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß∂—Ë«Õ–´Ÿ°‘∑—Èß 6 æ“√“¡‘‡μÕ√å ‰¥â·°à m, [d], [h], [i], [j] ·≈– [l] §ÿ≥§à“¢Õß°“√

„™â‡¡∑√‘°μå·Õ≈®’∫√“«‘‡§√“–Àåπ’È ∑”„Àâ°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√¡’§«“¡ –¥«° ·≈–ßà“¬μàÕ°“√π”‰ª

ª√–¬ÿ°μå„™â°—∫‚ª√·°√¡ ”‡√Á®√Ÿªμà“ßÊ ®÷ßÀ«—ß«à“«‘∏’°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“

®–‡ªìπª√–‚¬™πåμàÕß“π«‘®—¬∑“ß¥â“πæ—π∏ÿ»“ μ√åª√‘¡“≥ ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë ”§—≠¢Õßß“π∑“ß¥â“π°“√

ª√—∫ª√ÿßæ—π∏ÿåæ◊™μàÕ‰ª
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∫∑π”

ß“π∑“ß¥â“π°“√ª√—∫ª√ÿßæ—π∏ÿåæ◊™π—Èπ π—°ª√—∫ª√ÿßæ—π∏ÿå®–μâÕß¡’§«“¡√Ÿâæ◊Èπ∞“π∑“ßæ—π∏ÿ°√√¡ ́ ÷Ëß≈—°…≥–

∑“ßæ◊™‰√à∑’Ë ”§—≠ ‡™àπ º≈º≈‘μ §«“¡ Ÿß ®”π«πΩí°μàÕμâπ ¢π“¥‡¡≈Á¥ ·≈–Õ◊ËπÊ ®–‡ªìπ≈—°…≥–∑“ßª√‘¡“≥

(quantitative traits) ∑’Ë∂Ÿ°§«∫§ÿ¡¥â«¬¬’πÀ≈“¬§Ÿà (multiple genes) °“√»÷°…“æ—π∏ÿ°√√¡§«∫§ÿ¡≈—°…≥–∑“ß

ª√‘¡“≥μà“ßÊ ‡À≈à“π’È¡’À≈“¬«‘∏’ «‘∏’°“√Àπ÷Ëß∑’Ëπ—°ª√—∫ª√ÿßæ—π∏ÿåæ◊™π‘¬¡π”¡“„™â»÷°…“ §◊Õ°“√«‘‡§√“–Àå§à“‡©≈’Ë¬

ª√–™“°√ (generation mean analysis) ∑’Ë‡ªìπ°“√«‘‡§√“–Àå‡æ◊ËÕª√–‡¡‘πÕ‘∑∏‘æ≈¢Õßæ—π∏ÿ°√√¡∑’Ë§«∫§ÿ¡≈—°…≥–μà“ßÊ

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√ ‰¥â¡’ºŸâ‡ πÕ«‘∏’°“√ª√–¡“≥§à“‡©≈’Ë¬¢Õßª√–™“°√™—Ë«μà“ßÊ À≈“¬«‘∏’ ‡™àπ ‡ πÕ

‚¥¬ Anderson and Kempthorne (1954), Hayman (1958), Gamble (1962) ·≈– Gardner and Eberhart (1966)

´÷Ëß«‘∏’°“√μà“ßÊ ‡À≈à“π’È®–ª√–‡¡‘πÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡ ®“°§à“‡©≈’Ë¬¢Õßª√–™“°√æ◊Èπ∞“π

6 ™—Ë« ‰¥â·°à ·¡à (P1), æàÕ (P2), ≈Ÿ°º ¡™—Ë«∑’Ë 1 (F1), ≈Ÿ°º ¡™—Ë«∑’Ë 2 (F2), ≈Ÿ°º ¡°≈—∫‰ªÀ“·¡à (BC1) ·≈–≈Ÿ°º ¡

°≈—∫‰ªÀ“æàÕ (BC2) ·≈–∑¥ Õ∫º≈∑“ß ∂‘μ‘‚¥¬„™â§à“§«“¡·ª√ª√«π (variance) ¢Õßª√–™“°√™—Ë«μà“ßÊ

¥—ß°≈à“« μ—«Õ¬à“ß°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√ ∑’Ë¡’√“¬ß“π„πæ◊™™π‘¥μà“ßÊ ‡™àπ ∂—Ë«‡¢’¬« (Chaitieng et al.,

2003) ∂—Ë«≈‘ ß (Jogloy et al., 1999) ¢â“« “≈’ (Mullaney et al., 1982; Snijders, 1990) ΩÑ“¬ (Quisenberry, 1975)

¢â“«‚æ¥ (Landi et al., 1990) ·≈–¡–‡¢◊Õ‡∑» (Scott and Jones, 1990) ‡ªìπμâπ °“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√

‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“ (matrix algebra) π—Èπ Singh and Chaudhary (1979), Mather and Jinks (1982), Kearsey

and Pooni (1996) ‰¥âÕ∏‘∫“¬«‘∏’°“√«‘‡§√“–Àå additive-dominance model ‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“ ·μà¬—ßæ∫

«à“¡’§«“¡¬ÿàß¬“°æÕ ¡§«√ ‚¥¬‡©æ“–°“√§”π«≥§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (standard error; SE) ¢Õß

·μà≈–æ“√“¡‘‡μÕ√å‡æ◊ËÕ∑¥ Õ∫º≈∑“ß ∂‘μ‘ ¥—ßπ—Èπ°“√√“¬ß“π§√—Èßπ’È ‰¥â¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÕ∏‘∫“¬«‘∏’°“√

«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√ ‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“„π°“√«‘‡§√“–Àå ∑—Èß additive-dominance model ·≈–

ABSTRACT

Six basic populations including P1, P2, F1, F2, BC1 and BC2 developed from three crosses of azuki bean;

Hondawase x Akatsukidainagon (H x A), Hondawase x Erimo (H x E) and Akatsukidainagon x Erimo (A

x E) were planted for generation mean analysis study at Pangda Royal Agricultural Station in Chiang Mai

during August to December, 2006. Generation mean of these three azuki bean crosses were analysed by using

matrix algebra method. Results of study indicated that matrix algebra method was able to analyse generation

mean and obtained all six parameters of gene action; m, [d], [h], [i], [j] and [l] for seed yield per plant.

The values of matrix algebra method for analysing generation mean were convenient efficient and simply

applied to use with some softwares. It is anticipated that this matrix algebra method would be an effective

way to identify the gene action parameters which these parameters will provide important basic informations

for yield improvement in plants.

§” ”§—≠: ∂—Ë«Õ–´Ÿ°‘, °“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√, ‡¡∑√‘°μå·Õ≈®’∫√“

Keywords: Azuki bean, generation mean analysis, matrix algebra
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non-allelic interaction model μ≈Õ¥®π∂÷ß°“√§”π«≥§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (SE) ¢Õßæ“√“¡‘‡μÕ√åμà“ßÊ

‡æ◊ËÕ‡ªìπª√–‚¬™πåμàÕß“π∑“ß¥â“πæ—π∏ÿ»“ μ√åª√‘¡“≥ ·≈–ß“πª√—∫ª√ÿßæ—π∏ÿåæ◊™μàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

 √â“ßª√–™“°√™—Ë«μà“ßÊ ‰¥â·°à ·¡à (P1), æàÕ (P2), ≈Ÿ°º ¡™—Ë«∑’Ë 1 (F1), ≈Ÿ°º ¡™—Ë«∑’Ë 2 (F2), ≈Ÿ°º ¡°≈—∫

‰ªÀ“·¡à (BC1) ·≈–≈Ÿ°º ¡°≈—∫‰ªÀ“æàÕ (BC2) ¢Õß∂—Ë«Õ–´Ÿ°‘ 3 §Ÿàº ¡ ‰¥â·°à Hondawase x Akatsukidainagon

(H x A), Hondawase x Erimo (H x E) ·≈– Akatsukidainagon x Erimo (A x E) ·≈â«ª≈Ÿ°ª√–™“°√™—Ë«μà“ßÊ

∑—Èß 6 ™—Ë« ∑’Ë·ª≈ß∑¥≈Õß ∂“π’‡°…μ√À≈«ßª“ß¥– Õ”‡¿Õ –‡¡‘ß ®—ßÀ«—¥‡™’¬ß„À¡à √–À«à“ß‡¥◊Õπ ‘ßÀ“§¡-

∏—π«“§¡ 2549 ¡’√–¬–Àà“ß√–À«à“ß·∂« 50 ‡´πμ‘‡¡μ√ ·≈–√–À«à“ßÀ≈ÿ¡ 20 ‡´πμ‘‡¡μ√ ®”π«πÀ≈ÿ¡≈– 1 μâπ

ª≈Ÿ°æ—π∏ÿåæàÕ-·¡à (P1 ·≈– P2) ®”π«π 2 ·∂« ª≈Ÿ° F1, BC1 ·≈– BC2 ®”π«π 1 ·∂« ·≈–ª≈Ÿ° F2 ®”π«π 3

·∂« °“√¥Ÿ·≈√—°…“‚√§·≈–·¡≈ß ·≈–°“√„ÀâπÈ” ‰¥âªØ‘∫—μ‘μ“¡ª°μ‘ À≈—ß®“°μâπ∂—Ë«·°à‰¥â‡°Á∫‡°’Ë¬«∑ÿ°μâπ

π”¡“«—¥§à“º≈º≈‘μ‡¡≈Á¥μàÕμâπ π”§à“º≈º≈‘μ‡¡≈Á¥μàÕμâπ∑’Ë«—¥‰¥âπ’È ¡“§”π«≥À“§à“‡©≈’Ë¬ ·≈–§«“¡·ª√ª√«π

¢Õßª√–™“°√·μà≈–™—Ë« ‚¥¬«‘∏’«‘‡§√“–Àå scaling test μ“¡«‘∏’°“√¢Õß Mather and Jinks (1982) ‡æ◊ËÕæ‘®“√≥“

§«“¡‡À¡“– ¡¢Õß Model ∑’Ë®–„™â«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√´÷Ëß scaling test ¡’ ¡°“√¥—ßπ’È

A = 2BC1 - P1 - F1 VA =  4VBC1
  + VP1

  +   VF1

B = 2BC2 - P2 - F1 VB =  4VBC2
  + VP2

  +  VF1

C = 4F2 - 2F1 - P1 - P2 VC =  16VF2
  +  4VF1

  +  VP1
  +  VP2

‡¡◊ËÕ P1 ‡ªìπ§à“‡©≈’Ë¬¢Õßæ—π∏ÿå·¡à

P2 ‡ªìπ§à“‡©≈’Ë¬¢Õßæ—π∏ÿåæàÕ

F1 ‡ªìπ§à“‡©≈’Ë¬¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 1 (F1)

F2 ‡ªìπ§à“‡©≈’Ë¬¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 2 (F2)

BC1 ‡ªìπ§à“‡©≈’Ë¬¢Õß≈Ÿ°º ¡°≈—∫‰ªÀ“æ—π∏ÿå·¡à (BC1)

BC2 ‡ªìπ§à“‡©≈’Ë¬¢Õß≈Ÿ°º ¡°≈—∫‰ªÀ“æ—π∏ÿåæàÕ (BC2)

VP1 ‡ªìπ§à“«“‡√’¬π ǻ¢Õßæ—π∏ÿå·¡à

VP2 ‡ªìπ§à“«“‡√’¬π ǻ¢Õßæ—π∏ÿåæàÕ

VF1 ‡ªìπ§à“«“‡√’¬π´å¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 1 (F1)

VF2 ‡ªìπ§à“«“‡√’¬π´å¢Õß≈Ÿ°º ¡™—Ë«∑’Ë 2 (F2)

VBC1 ªìπ§à“«“‡√’¬π´å¢Õß≈Ÿ°º ¡°≈—∫‰ªÀ“æ—π∏ÿå·¡à (BC1)

VBC2 ‡ªìπ§à“«“‡√’¬π´å¢Õß≈Ÿ°º ¡°≈—∫‰ªÀ“æ—π∏ÿåæàÕ (BC2)

∑¥ Õ∫§«“¡·μ°μà“ß®“°»Ÿπ¬å¢Õß§à“ A, B ·≈– C ‚¥¬„™â t-test ‡¡◊ËÕæ∫«à“∑ÿ°§à“‰¡àμà“ß®“°»Ÿπ¬å ∑“ß ∂‘μ‘

À¡“¬§«“¡«à“ ª√–™“°√π—Èπ¡’§«“¡‡À¡“– ¡∑’Ë®–«‘‡§√“–Àå‚¥¬„™â additive-dominance model ‚¥¬«‘∏’

‡¡∑√‘°μå·Õ≈®’∫√“ ª√–¬ÿ°μå®“°«‘∏’°“√¢Õß Mather and Jinks (1982) ¡“«‘‡§√“–Àå´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È
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M = [B1′ × B]-1 × [B1′ × C]

V = D × V1

SE = V

‡¡◊ËÕ M ‡ªìπ‡¡∑√‘°μå¢Õßæ“√“¡‘‡μÕ√å

B ‡ªìπ‡¡∑√‘°μå¢Õß‚§‡Õøøî‡ ’́¬π¢Õßæ“√“¡‘‡μÕ√å

B1 ‡ªìπ‡¡∑√‘°μå¢Õß‡«∑ (weight)

C ‡ªìπ‡¡∑√‘°μå¢Õß§à“‡©≈’Ë¬¢Õßª√–™“°√∑—Èß 6 ™—Ë«

V ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π ǻ¢Õßæ“√“¡‘‡μÕ√å

V1 ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π ǻ¢Õßª√–™“°√∑—Èß 6 ™—Ë«

D ‡ªìπ‡¡∑√‘°μå¢Õß¬°°”≈—ß Õß¢Õß·μà≈–§à“„π‡¡∑√‘°μå [(B1′ × B)-1 × B1′]

SE ‡ªìπ§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π¢Õßæ“√“¡‘‡μÕ√å

‡¡◊ËÕæ∫«à“§à“ A, B À√◊Õ C §à“„¥§à“Àπ÷Ëßμ—Èß·μà 1 §à“μà“ß®“°»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‚¥¬ t-test · ¥ß

«à“ª√–™“°√π—Èπ‰¡à‡À¡“– ¡∑’Ë®–«‘‡§√“–Àå‚¥¬„™â additive-dominance model ®÷ßμâÕß∑”°“√«‘‡§√“–Àå·∑π‚¥¬„™â

non-allelic interaction model ‚¥¬«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ ‚¥¬ª√–¬ÿ°μå«‘∏’°“√ª√–¡“≥§à“‡©≈’Ë¬¢Õßª√–™“°√™—Ë«

μà“ßÊ μ“¡«‘∏’°“√¢Õß Gamble (1962) ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

M = B-1 x C

V = E x V1

SE = V

‡¡◊ËÕ M ‡ªìπ‡¡∑√‘°μå¢Õßæ“√“¡‘‡μÕ√å

B ‡ªìπ‡¡∑√‘°μå¢Õß‚§‡Õøøî‡ ’́¬π¢Õßæ“√“¡‘‡μÕ√å

C ‡ªìπ‡¡∑√‘°μå¢Õß§à“‡©≈’Ë¬¢Õßª√–™“°√∑—Èß 6 ™—Ë«

V ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π ǻ¢Õßæ“√“¡‘‡μÕ√å

V1 ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π ǻ¢Õßª√–™“°√∑—Èß 6 ™—Ë«

E ‡ªìπ‡¡∑√‘°μå¢Õß¬°°”≈—ß Õß¢Õß·μà≈–§à“„π‡¡∑√‘°μå [B-1]

SE ‡ªìπ§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π¢Õßæ“√“¡‘‡μÕ√å

º≈°“√∑¥≈Õß

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬ additive-dominance model «‘∏’‡¡∑√‘°μå·Õ≈®’∫√“

μ—«Õ¬à“ß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Akatsukidainagon × Erimo (A × E) ª≈Ÿ°

∑¥≈Õß∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– Õ. –‡¡‘ß ®.‡™’¬ß„À¡à ƒ¥Ÿª≈Ÿ° ªï 2549 ‰¥â· ¥ß‰«â„π μ“√“ß∑’Ë 1-3
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μ“√“ß∑’Ë 1 §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (SD) ®”π«πμâπ (N) «“‡√’¬π´å¢Õß‡©≈’Ë¬ (Variance of mean)

·≈–§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (SE) ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õßª√–™“°√™—Ë«μà“ßÊ ¢Õß

∂—Ë«Õ–´Ÿ°‘ §Ÿàº ¡ Akatsukidainagon x Erimo (A x E) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ°

ªï æ.». 2549

Generation Mean SD N Variance of mean SE

P1 12.94 5.75 68 0.48701 0.70

P2 11.30 4.73 78 0.28638 0.54

F1 17.53 6.87 17 2.77812 1.67

F2 15.06 7.25 113 0.46521 0.68

BC1 16.85 6.48 14 2.99642 1.73

BC2 13.78 6.87 25 1.88744 1.37

‡¡◊ËÕæ‘®“√≥“§à“ A, B ·≈– C ®“° scaling test ·≈â«æ∫«à“∑—Èß 3 §à“‰¡àμà“ß®“°»Ÿπ¬å„π∑“ß ∂‘μ‘

(P > 0.05) ®÷ß„™â additive-dominance model «‘‡§√“–ÀåÀ“§à“¢Õßæ“√“¡‘‡μÕ√åμà“ßÊ ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥

μàÕμâπ¢Õß§Ÿàº ¡π’È ‚¥¬„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“∑’Ëæ—≤π“¢÷Èπ ¥—ßπ’È

M = [B1′ × B]-1 x [B1′ × C]

V = D × V1

SE = V

μ“√“ß∑’Ë 2 Scaling test ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Akatsukidainagon x Erimo (A x

E) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Scaling test df Variance SE t-value Probability

A = 2BC1 › P1 › F1 = 3.2258 96 15.2508 3.9052 0.8260 0.41085

B = 2BC2 › P2 › F1 = -1.2718 117 10.6142 3.2580 -0.3904 0.69695

C = 4F2 › 2F1 › P1 › P2 = 0.9226 273 19.3293 4.3965 0.2099 0.83390
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μ“√“ß∑’Ë 3 º≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â  additive-dominance model ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥

μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Akatsukidainagon x Erimo (A x E)  ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥–

ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Parameters Variance SE t-value Probability

m 12.16 (12.16) 0.18 (0.18) 0.43 (0.43) 29.03 0.00000

[d] 0.91 (0.91) 0.19 (0.19) 0.43 (0.43) 2.06 0.04083

[h] 5.67 (5.66) 1.40 (1.41) 1.19 (1.19) 4.79 0.00000

μ—«‡≈¢„π«ß‡≈Á∫§◊Õº≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√μ“¡«‘∏’°“√¢Õß Mather and Jinks (1982)



135«’√æ—π∏å °—π·°â« ·≈–§≥– Thai J. Genet. 2008, 1(2) : 128 › 145

 ”À√—∫°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√μ“¡«‘∏’°“√¢Õß Mather and Jinks (1982) ¢Õß≈—°…≥–º≈º≈‘μ

‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡π’È‡ªìπ¥—ßπ’È

μ“√“ß∑’Ë 4 Scaling test ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Akatsukidainagon x Erimo (A x E) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß

¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549 «‘‡§√“–Àå‚¥¬„™â«‘∏’°“√¢Õß Mather and Jinks (1982)

Generation Weight m [d] [h] Observed Expected

generation generation

Mean mean

P1 2.0533 1 1 0 = 12.94 13.07

BC1 0.3337 1 0.5 0.5 = 16.85 15.45

F1 0.3600 1 0 1 = 17.53 17.82

F2 2.1496 1 0 0.5 = 15.06 14.99

BC2 0.5298 1 -0.5 0.5 = 13.78 14.54

P2 3.4919 1 -1 0 = 11.30 11.25

m [d] [h]

2.0533 + 2.0533 = 26.5703

0.3337 + 0.1669 + 0.1669 = 5.6234

0.3600 + 0.3600 = 6.3100

2.1496 + 1.0748 = 32.3725

0.5298 - 0.2649 + 0.2649 = 7.3009

3.4919 - 3.4919 = 39.4581

8.9183 - 1.5366 1.8665 = 117.6351
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°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√μ“¡«‘∏’°“√¢Õß Mather and Jinks (1982) ‰¥âº≈¥—ßπ’È

m = (0.1845)(117.6351) › (0.0466)(13.7265) › (0.3072)(28.9584) = 12.1622

SE of m = 0 1845.  = ± 0.4295

[d] = (0.0466)(17.6351) › (0.1854)(13.7265) › (0.0699)(28.9584) = 0.9094

SE of [d] = 0 1854.  = ± 0.4306

[h] = (-0.3072)(117.6351) + (0.0699)(13.7265) + (1.4103)(28.9584) = 5.6610

SE of [h] = 1 4103.  1.4103 = ± 1.1876

Expected generation mean

P1 = m + [d] = 12.1622 + 0.9094 = 13.0716

BC1 = m + 0.5 [d] + 0.5 [h] = 12.1622 + (0.5)( 0.9194) + (0.5)(5.6610) = 15.4474

F1 = m + [h] = 12.1622 + 5.6610 = 17.8232

F2 = m + 0.5 [h] = 12.1622 + (0.5)(5.6610) = 14.9927

BC2 = m › 0.5 [d] + 0.5 [h] = 12.1622 › (0.5)(0.9094) + (0.5)(5.6610) = 14.5380

P2 = m › [d] = 12.1622 › 0.9094 = 11.2528

º≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ ·≈–«‘∏’°“√¢Õß Mather and Jinks (1982)

‚¥¬„™â«‘∏’°“√ª√–¡“≥§à“‡©≈’Ë¬¢Õßª√–™“°√™—Ë«μà“ßÊ ¢Õß Hayman (1958) ‰¥â· ¥ß‰«â„π μ“√“ß∑’Ë 3 ´÷Ëßæ∫

«à“º≈®“°°“√«‘‡§√“–Àå‚¥¬∑—Èß Õß«‘∏’°“√¡’§à“ m ·≈– [d] ‡∑à“°—π§◊Õ¡’§à“‡∑à“°—∫ 12.16 ·≈– 0.91 °√—¡μàÕμâπ

μ“¡≈”¥—∫ ·≈–¬—ßæ∫Õ’°«à“∑—Èß§à“ m ·≈– [d] π’È¡’§à“§«“¡·ª√ª√«π (variance) ·≈–§à“§«“¡§≈“¥‡§≈◊ËÕπ

¡“μ√∞“π (SE) ®“°°“√«‘‡§√“–Àå¢Õß Õß«‘∏’°“√‡∑à“°—πÕ’°¥â«¬  ”À√—∫§à“ [h] æ∫«à“¡’§à“∑’Ë„°≈â‡§’¬ß°—π §◊Õ

«‘‡§√“–Àå‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“¡’§à“‡∑à“°—∫ 5.67 °√—¡  à«π«‘∏’°“√¢Õß Mather and Jinks (1982) ¡’§à“‡∑à“°—∫

5.66 °√—¡μàÕμâπ

®“°º≈°“√«‘‡§√“–Àåπ’È¬—ßæ∫«à“Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ (dominance, [h]) ¡’Õ‘∑∏‘æ≈¡“°°«à“·∫∫º≈∫«°

(additive, [d]) §«∫§ÿ¡≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡ A x E ‡¡◊ËÕª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– „πªï

2549 º≈∑’Ë‰¥âπ’È Õ¥§≈âÕß°—∫§à“‡©≈’Ë¬¢Õßª√–™“°√™—Ë«μà“ßÊ (μ“√“ß∑’Ë 1) ́ ÷Ëßæ∫«à“≈Ÿ°º ¡ F1, F2, BC1 ·≈– BC2

μà“ß„Àâ§à“‡©≈’Ë¬∑’Ë Ÿß°«à“§à“‡©≈’Ë¬¢ÕßæàÕ-·¡à (P1 ·≈– P2)

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â non-allelic interaction model

«‘‡§√“–Àåæ“√“¡‘‡μÕ√å∑—Èß 6 §à“ §◊Õ m, [d], [h], [i], [j] ·≈– [l] „™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ μ—«Õ¬à“ß¢Õß

≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Erimo (H x E) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥–

Õ. –‡¡‘ß ®.‡™’¬ß„À¡à ƒ¥Ÿª≈Ÿ° ªï 2549 (μ“√“ß∑’Ë 5-7)
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μ“√“ß∑’Ë 5 §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (SD) ®”π«πμâπ (N) «“‡√’¬π´å¢Õß‡©≈’Ë¬ (Variance of mean) ·≈–

§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (SE) ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õßª√–™“°√™—Ë«μà“ßÊ ¢Õß∂—Ë«

Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Erimo (H x E) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Generation Mean SD N Variance of mean SE

P1 8.81 3.67 70 0.19191 0.44

P2 9.28 4.41 73 0.26595 0.52

F1 17.71 4.47 22 0.90637 0.95

F2 11.51 5.24 103 0.26691 0.52

BC1 18.06 4.73 20 1.11728 1.06

BC2 13.02 4.91 18 1.34091 1.16

‡¡◊ËÕæ‘®“√≥“ scaling test æ∫«à“§à“ A ·≈– C μà“ß®“°»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (P < 0.05 ·≈–/À√◊Õ

P < 0.01) §à“‡©≈’Ë¬ª√–™“°√¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡π’È ®÷ß‰¡à‡À¡“– ¡∑’Ë®–„™â additive-dominance

model ®÷ß∑”°“√«‘‡§√“–Àå‚¥¬„™â non-allelic interaction model ·≈–„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“∑’Ëæ—≤π“¢÷Èπ ¥—ßπ’È

M = B-1 × C

V = E × V1

SE = V

μ“√“ß∑’Ë 6 Scaling test ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Erimo (H x E) ª≈Ÿ°

∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Scaling test df Variance SE t-value Probability

A = 2BC1 › P1 › F1 = 9.6041 109 5.5674 2.3595 4.0704 0.00009

B = 2BC2 › P2 › F1 = -0.9497 110 6.5360 2.5566 -0.3715 0.71098

C = 4F2 › 2F1 › P1 › P2 = -7.4694 265 8.3538 2.8903 -2.5843 0.01029
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μ“√“ß∑’Ë 7 º≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â  non-allelic interaction model ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥

μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Erimo (H x E)  ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ°

ªï æ.». 2549

Parameters Variance SE t-value Probability

m 11.51 0.27 0.52 22.273 0.00000

[d] 5.04 2.46 1.57 3.216 0.00155

[h] 24.79 15.12 3.89 6.373 0.00000

[i] 16.12 14.10 3.76 4.293 0.00003

[j] 5.28 2.57 1.60 3.290 0.00127

[l] -24.78 47.68 6.91 -3.588 0.00044

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â non-allelic interaction model π’Èæ∫«à“ ¬—ß‰¡à‡§¬¡’√“¬ß“πº≈°“√

«‘‡§√“–Àå ‚¥¬«‘∏’°“√¢Õß‡¡∑√‘°μå·Õ≈®’∫√“¡“°àÕπ ´÷Ëß®“°°“√∑¥≈Õßπ’È‰¥â„™â«‘∏’°“√ª√–¡“≥§à“‡©≈’Ë¬¢Õß

ª√–™“°√™—Ë«μà“ßÊ ¢Õß Gamble (1962) ‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“ ¢Õß§Ÿàº ¡ H x E ª≈Ÿ°∑¥≈Õß∑’Ë ∂“π’

‡°…μ√À≈«ßª“ß¥– „πªï 2549 æ∫«à“æ“√“¡‘‡μÕ√å∑—ÈßÀ¡¥ (m, [d], [h], [i], [j] ·≈– [l]) ¡’§à“∑’Ëμà“ß®“°»Ÿπ¬å

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß„π∑“ß ∂‘μ‘ (P < 0.01) (μ“√“ß∑’Ë 7) ´÷Ëß· ¥ß«à“∑ÿ°æ“√“¡‘‡μÕ√å¡’§«“¡ ”§—≠À¡¥

‡¡◊ËÕæ‘®“√≥“§à“æ“√“¡‘‡μÕ√å·μà≈–§à“ æ∫«à“º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß∂—Ë«Õ– Ÿ́°‘§Ÿàº ¡π’È ∂Ÿ°§«∫§ÿ¡‚¥¬

Õ‘∑∏‘æ≈¢Õß¬’π·∫∫‰¡à‡ªìπº≈∫«° (non-additive) ´÷Ëß‰¥â·°à ·∫∫¢à¡ ([h]) ·≈–·∫∫¢à¡¢â“¡§Ÿà ([i] ·≈– [l]) ¡’

Õ‘∑∏‘æ≈¡“°°«à“·∫∫‡ªìπº≈∫«° ([d])

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â non-allelic interaction model

«‘∏’°“√π’È∑”‚¥¬μ—¥æ“√“¡‘‡μÕ√å [i] ·≈– [l] ´÷Ëß‰¡à¡’§«“¡ ”§—≠ÕÕ° «‘‡§√“–Àå‡©æ“–æ“√“¡‘‡μÕ√å

m, [d], [h] ·≈– [j] ‚¥¬«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ μ—«Õ¬à“ß¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡

Hondawase x Akatsukidainagon (H x A) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– Õ. –‡¡‘ß ®.‡™’¬ß„À¡à ƒ¥Ÿª≈Ÿ° ªï 2549

(μ“√“ß∑’Ë 8-11)



Thai J. Genet. 2008, 1(2) : 128 › 145 «’√æ—π∏å °—π·°â« ·≈–§≥–140

‡¡◊ËÕæ‘®“√≥“ scaling test æ∫«à“§à“ A ·≈– C μà“ß®“°»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘μ‘ (P < 0.01)

°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡π’È ®÷ß‰¡à‡À¡“– ¡∑’Ë®–„™â additive-

dominance model ®÷ß«‘‡§√“–Àå‚¥¬„™â non-allelic interaction model ·≈–„™â«‘∏’°“√‡¡∑√‘°μå·Õ≈®’∫√“¥—ßπ’È

M = B-1 × C

V = E × V1

SE = V

μ“√“ß∑’Ë 8  §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (SD) ®”π«πμâπ (N) «“‡√’¬π´å¢Õß‡©≈’Ë¬ (Variance of mean) ·≈–

§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (SE) ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õßª√–™“°√™—Ë«μà“ßÊ ¢Õß∂—Ë«

Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Akatsukidainagon (H x A) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï

æ.». 2549

Generation Mean SD N Variance of mean SE

P1 10.92 5.18 68 0.39519 0.63

P2 12.75 4.96 66 0.37237 0.61

F1 20.23 5.67 22 1.46136 1.21

F2 12.88 7.17 111 0.46286 0.68

BC1 10.19 5.51 21 1.44798 1.20

BC2 17.24 7.03 11 4.49797 2.12

μ“√“ß∑’Ë 9 Scaling test ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Akatsukidainagon

(H x A) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Scaling test df Variance SE t-value Probability

A = 2BC1 › P1 › F1 = -10.7618 108 7.6485 2.7656 -3.8913 0.00017

B = 2BC2 › P2 › F1 = 1.4918 96 19.8256 4.4526 0.3350 0.73836

C = 4F2 › 2F1 ›P1 › P2 = -12.6050 264 14.0188 3.7442 -3.3666 0.00087
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μ“√“ß∑’Ë 10 º≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â  non-allelic interaction model ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥

μàÕμâπ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Akatsukidainagon (H x A) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ß

ª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Parameters Variance SE t-value Probability

m 12.88 0.46 0.68 18.933 0.00000

[d] -7.04 5.95 2.44 -2.889 0.00439

[h] 11.73 32.84 5.73 2.046 0.04247

[i] 3.33 31.19 5.58 0.597 0.55134

[j] -6.13 6.14 2.48 -2.473 0.01467

[l] 5.94 109.15 10.45 0.568 0.57087

‡¡◊ËÕ∑¥ Õ∫§«“¡·μ°μà“ß®“°»Ÿπ¬å¢Õßæ“√“¡‘‡μÕ√åμà“ßÊ æ∫«à“æ“√“¡‘‡μÕ√å m, [d], [h] ·≈– [j] μà“ß®“°

»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ®÷ß‰¥â«‘‡§√“–Àåæ“√“¡‘‡μÕ√å∑’Ë¡’§«“¡ ”§—≠π’È„À¡à ‡æ◊ËÕ„Àâ¡’°“√∑¥ Õ∫ Chi-square

test (X2) „π perfect fit estimate ‰¥â ́ ÷Ëß®–∑”„Àâ°“√ª√–‡¡‘πæ“√“¡‘‡μÕ√å¡’§«“¡·¡àπ¬”¢÷Èπ (æ’√–»—°¥‘Ï, 2525) ‚¥¬

„™â‡¡∑√‘°μå·Õ≈®’∫√“¥—ßπ’È

M = (B′ × B)-1 × (B′ × C)

V = F × V1

SE = V

‡¡◊ËÕ M ‡ªìπ‡¡∑√‘°μå¢Õßæ“√“¡‘‡μÕ√å

B ‡ªìπ‡¡∑√‘°μå¢Õß‚§‡Õøøî‡ ’́¬π¢Õßæ“√“¡‘‡μÕ√å

C ‡ªìπ‡¡∑√‘°μå¢Õß§à“‡©≈’Ë¬¢Õßª√–™“°√∑—Èß 6 ™—Ë«

V ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π ǻ¢Õßæ“√“¡‘‡μÕ√å

V1 ‡ªìπ‡¡∑√‘°μå¢Õß«“‡√’¬π´å¢Õßª√–™“°√∑—Èß 6 ™—Ë«

F ‡ªìπ‡¡∑√‘°μå¢Õß¬°°”≈—ß Õß¢Õß·μà≈–§à“„π‡¡∑√‘°μå [(B¢ x B)-1 x (B¢)]

SE ‡ªìπ§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π¢Õßæ“√“¡‘‡μÕ√å
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μ“√“ß∑’Ë 11 º≈°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√‚¥¬„™â non-allelic interaction model ·≈–μ—¥æ“√“¡‘‡μÕ√å [i]

·≈– [l] ÕÕ° ¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ ¢Õß∂—Ë«Õ–´Ÿ°‘§Ÿàº ¡ Hondawase x Akatsukidainagon

(H x A) ª≈Ÿ°∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– ƒ¥Ÿª≈Ÿ° ªï æ.». 2549

Parameters Variance SE t-value Probability

m 14.66 0.29 0.54 27.17 0.00000

[d] -7.05 5.95 2.44 -2.89 0.00438

[h] 7.48 1.35 1.16 6.45 0.00000

[j] -6.14 6.14 2.48 -2.48 0.01440

®“°°“√«‘‡§√“–Àå§à“‡©≈’Ë¬ª√–™“°√¢Õß§Ÿàº ¡ H x A ª≈Ÿ°∑¥≈Õß∑’Ë ∂“π’‡°…μ√À≈«ßª“ß¥– „πªï 2549

‚¥¬„™â non-allelic interaction model ∑”°“√«‘‡§√“–Àå‡©æ“–æ“√“¡‘‡μÕ√å∑’Ë¡’§«“¡ ”§—≠ ‰¥â·°à m, [d], [h] ·≈–

[j] „™â«‘∏’°“√ª√–¡“≥§à“‡©≈’Ë¬¢Õßª√–™“°√™—Ë«μà“ßÊ ‚¥¬«‘∏’¢Õß Gamble (1962) ·≈–„™â‡¡∑√‘°μå·Õ≈®’∫√“¡“

«‘‡§√“–Àå æ∫«à“æ“√“¡‘‡μÕ√å m, [d], [h] ·≈– [j] ¡’§à“∑’Ë·μ°μà“ß®“°»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (P < 0.05 ·≈–/

À√◊Õ P < 0.01) ·≈–¬—ßæ∫Õ’°«à“Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡ ([h]) ¡’Õ‘∑∏‘æ≈¡“°°«à“·∫∫º≈∫«° ([d]) ·≈–æ∫

Õ‘∑∏‘æ≈¢Õß¬’π·∫∫¢à¡¢â“¡§Ÿà·∫∫ [j] (additive x dominance) ¡’Õ‘∑∏‘æ≈μàÕ°“√· ¥ßÕÕ°¢Õß≈—°…≥–º≈º≈‘μ

‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡π’È¥â«¬

«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß

®“°°“√«‘‡§√“–Àå§à“‡©≈’Ë¬¢Õßª√–™“°√‚¥¬„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ æ∫«à“ “¡“√∂ª√–‡¡‘πÕ‘∑∏‘æ≈¢Õß

æ—π∏ÿ°√√¡ §«∫§ÿ¡≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß∂—Ë«Õ–´Ÿ°‘∑—Èß 3 §Ÿàº ¡ ‰¥â·°à Hondawase x Akatsukidainagon

(H x A), Hondawase x Erimo (H x E) ·≈– Akatsukidainagon x Erimo (A x E) ‚¥¬·μà≈–§Ÿàº ¡„™â

‚¡‡¥≈„π°“√«‘‡§√“–Àå∑’Ë·μ°μà“ß°—π ¢÷ÈπÕ¬Ÿà°—∫º≈¢Õß scaling test ÷́Ëßæ∫«à“§Ÿàº ¡ A x E ¡’§«“¡‡À¡“– ¡∑’Ë

®–«‘‡§√“–Àå‚¥¬„™â additive-dominance model μ“¡«‘∏’°“√¢Õß Hayman (1958) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√

«‘‡§√“–Àå §à“‡©≈’Ë¬ª√–™“°√¢Õß≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß§Ÿàº ¡ A x E π’È‚¥¬„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“

°—∫«‘∏’°“√¢Õß Mather and Jinks (1982) π—Èπæ∫«à“„Àâ§à“∑’Ë„°≈â‡§’¬ß°—π¡“° ·μà¢âÕ¥’¢Õß«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“§◊Õ

¡’§«“¡ –¥«°·≈–ßà“¬μàÕ°“√«‘‡§√“–Àå ÷́Ëß‰¥â‡ª√’¬∫À√◊Õμà“ß®“°«‘∏’ª°μ‘¢Õß Mather and Jinks (1982) ∑’Ë¡’

§«“¡¬ÿàß¬“°‚¥¬‡©æ“–„π°“√§”π«≥§à“ SE  à«πÕ’° Õß§Ÿàº ¡§◊Õ H x A ·≈– H x E ‰¡à‡À¡“– ¡∑’Ë®–

«‘‡§√“–Àå‚¥¬„™â additive-dominance model ‡æ√“–«à“‰¡àºà“π°“√μ√«® Õ∫‚¥¬«‘∏’ scaling test ´÷Ëß· ¥ß«à“

≈—°…≥–º≈º≈‘μ‡¡≈Á¥μàÕμâπ¢Õß∑—Èß Õß§Ÿàº ¡π’È ¡’Õ‘∑∏‘æ≈¢Õß¬’π∑’Ë· ¥ßÕÕ°πÕ°‡Àπ◊Õ®“°·∫∫º≈∫«° (additive)

·≈–·∫∫¢à¡ (dominance) ÷́ËßÕ“®‡°‘¥®“°Õ‘∑∏‘æ≈¢Õß¬’πμà“ß§ŸàÀ√◊Õμà“ßμ”·Àπàß (epistasis) ‡ªìπμâπ ®÷ß∑”°“√
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«‘‡§√“–Àå‚¥¬„™â non-allelic interaction model ‚¥¬„™â«‘∏’‡¡∑√‘°μå·Õ≈®’∫√“ æ∫«à“ “¡“√∂ª√–‡¡‘πÕ‘∑∏‘æ≈

¢Õß§à“æ“√“¡‘‡μÕ√åμà“ßÊ ‰¥â∑—ÈßÀ¡¥ °“√«‘‡§√“–Àå non-allelic interaction model π’È Mather and Jinks (1982)

‰¡à‰¥âÕ∏‘∫“¬√“¬≈–‡Õ’¬¥¢Õß«‘∏’°“√«‘‡§√“–Àå‰«â®÷ß‰¡à¡’μ—«Õ¬à“ß°“√«‘‡§√“–Àå„π à«ππ’È

®“°°“√«‘‡§√“–Àå§à“‡©≈’Ë¬¢Õßª√–™“°√‚¥¬„™â‡¡∑√‘°μå·Õ≈®’∫√“ ®÷ß √ÿª‰¥â«à“ “¡“√∂„™â«‘‡§√“–Àå‡æ◊ËÕ

ª√–‡¡‘πÕ‘∑∏‘æ≈¢Õß¬’π·∫∫μà“ßÊ μàÕ≈—°…≥–∑“ßª√‘¡“≥∑’Ë¡’¬’π§«∫§ÿ¡À≈“¬§Ÿà‰¥âÕ¬à“ß∂Ÿ°μâÕß ·¡àπ¬”  –¥«°

·≈–¬—ß “¡“√∂π”‰ªª√–¬ÿ°μå„™â°—∫‚ª√·°√¡ ”‡√Á®√Ÿªμà“ßÊ ‡™àπ Microsoft Excel ‰¥âÕ¬à“ßßà“¬‚¥¬„™â

§Õ¡æ‘«‡μÕ√å™à«¬„π°“√§”π«≥Õ’°¥â«¬

‡Õ° “√Õâ“ßÕ‘ß
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