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∫∑§—¥¬àÕ: «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡ §à“ À —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡

√–À«à“ßæ—π∏ÿ°√√¡¢Õß ÿ°√æ—π∏ÿå·∑â·≈–æ—π∏ÿ°√√¡∑’Ë∂à“¬∑Õ¥ Ÿà≈Ÿ°º ¡ 2  “¬æ—π∏ÿå ·≈– ‡ª√’¬∫‡∑’¬∫§à“§«“¡·¡àπ¬”

(accuracy) ·≈–°“√®—¥≈”¥—∫æàÕ·¡àæ—π∏ÿå®“°§à“°“√º ¡æ—π∏ÿå (EBV) ¥â«¬‚¡‡¥≈∑’Ë„™â¢âÕ¡Ÿ≈„π·∫∫µà“ßÊ ¥—ßπ’È 1) ‚¡‡¥≈∑’Ë„™â

‡©æ“–¢âÕ¡Ÿ≈æ—π∏ÿå·∑â (Model I) 2) ‚¡‡¥≈∑’Ë„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡√à«¡°—π‚¥¬«‘‡§√“–Àå·∫∫‚¡‡¥≈ª°µ‘ (Model II)

·≈– 3) ‚¡‡¥≈∑’Ë„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡√à«¡°—π‚¥¬«‘‡§√“–Àå·∫∫‚¡‡¥≈≈Ÿ°º ¡ (Model III) ‚¥¬»÷°…“°—∫¢âÕ¡Ÿ≈≈—°…≥–

®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ ®”π«π 63,284 ∫—π∑÷° ¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å (LW) ·≈π¥å‡√´ (LR)

·≈–≈Ÿ°º ¡ Õß “¬æ—π∏ÿå (C) ®“°ø“√å¡‡Õ°™π √–À«à“ßªï æ.». 2541 ∂÷ß æ.». 2546 ∑”°“√ª√–¡“≥§à“§«“¡·ª√ª√«π

·≈–§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡¥â«¬«‘∏’ Restricted Maximum Likelihood (REML) ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª BLUPF90

PigPAK 2.5 æ∫«à“ §à“Õ—µ√“æ—π∏ÿ°√√¡ (h2) ∑’Ëª√–¡“≥‰¥â®“° Model I, II ·≈– III ¡’§à“‰¡à·µ°µà“ß°—π √–À«à“ß‚¡‡¥≈§à“

 À —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡√–À«à“ß ÿ°√æ—π∏ÿå·∑â°—∫ ÿ°√≈Ÿ°º ¡ (r
pc
) ¡’§à“√–À«à“ß 0.20-0.30 °“√»÷°…“§√—Èßπ’Èæ∫«à“°“√„™â

Model II „Àâ§à“§«“¡·¡àπ¬”¢Õß§à“ª√–¡“≥§à“°“√º ¡æ—π∏ÿåµË” ÿ¥ „π¢≥–∑’Ë°“√„™â Model III „Àâ§à“§«“¡·¡àπ¬”¢Õß

§à“ª√–¡“≥§à“°“√º ¡æ—π∏ÿå Ÿß∑’Ë ÿ¥ °“√®—¥≈”¥—∫æàÕ·¡àæ—π∏ÿå®“°§à“°“√º ¡æ—π∏ÿå∑’Ë‰¥â®“°°“√«‘‡§√“–Àå¥â«¬‚¡‡¥≈∑’Ë„™â

¢âÕ¡Ÿ≈„π·∫∫µà“ßÊ æ∫«à“ æàÕ·¡àæ—π∏ÿå 50 Õ—π¥—∫·√° ®“° Model I ·≈– Model III ¡’§à“ À —¡æ—π∏åÕ¬Ÿà„π™à«ß 0.920

∂÷ß 0.982 · ¥ß∂÷ß°“√®—¥≈”¥—∫æ—π∏ÿ°√√¡∑’Ë Õ¥§≈âÕß°—π

§” ”§—≠: §à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡, ¢π“¥§√Õ°,  ÿ°√, ‚¡‡¥≈≈Ÿ°º ¡

ABSTRACT: The objectives of this study were to estimate genetic parameters, genetic correlation between purebred
and crossbred, and compare accuracy and rank correlation of EBV using models from several datasets: 1) within
breed model using purebred data set (Model I), 2) pooled data set using animal model (Model II) and 3) Pooled data
set using crossbred model (Model III). The data for total born (TB) and born alive (BA) of 63,284 records of purebred
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Large White (LW), Landrace (LR) and two-breed cross (TBC) from a commercial swine company during year
1998 to 2003 were used in the analysis. The variance components and genetic parameters were estimated by
Restricted Maximum Likelihood (REML) using BLUPF90 PigPAK 2.5. The results found that heritabilities were
analyzed by Model I, II, and III not different. The genetic correlation between purebreds and crossbreds (r

pc
) ranged

from 0.20-0.30. The  r
pc 

was less than 0.8 suggesting that a possible benefit from combined evaluation purebreds
and crossbreds. This study showed that model II had the lowest accuracy in BV estimates, while the estimated
breeding value (EBV) from model III had highest accuracy. The rank correlation between EBV of 50 top sires and
dams from model I and model III ranged from 0.920 and 0.982, which showed that ranks of sire and dam of both
models were similar.
Keywords: genetic parameters, litter size, swine, crossbred model

∫∑π”

°“√º≈‘µ ÿ°√„πªí®®ÿ∫—π¡ÿàß‡πâπª√—∫ª√ÿß·≈–æ—≤π“

§«“¡ “¡“√∂¥â“π°“√„Àâº≈º≈‘µ‡ªìπÀ≈—°‚¥¬‡©æ“–

≈—°…≥–´÷Ëß‡°’Ë¬«¢âÕß°—∫¢π“¥§√Õ° (litter size) ‰¥â·°à

®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ (total born; TB) ·≈–®”π«π

≈Ÿ°·√°‡°‘¥¡’™’«‘µ (born alive; BA) ‡π◊ËÕß®“°‡ªìπ≈—°…≥–

 ”§—≠∑“ß‡»√…∞°‘®·≈–¡’º≈°√–∑∫‚¥¬µ√ßµàÕµâπ∑ÿπ

·≈–√“¬‰¥â¢Õß‡°…µ√°√ºŸâ‡≈’È¬ß °“√ª√—∫ª√ÿßæ—π∏ÿå ÿ°√

„πª√–‡∑»‰∑¬¡’°“√π”√–∫∫°“√º ¡¢â“¡æ—π∏ÿå

(crossbreeding) ¡“„™â ‡π◊ËÕß®“° ÿ°√≈Ÿ°º ¡®–„Àâº≈º≈‘µ

¥’°«à“§à“‡©≈’Ë¬¢ÕßæàÕ·≈–·¡à´÷Ëß‡ªìπ ÿ°√æ—π∏ÿå·∑â Õ—π‡ªìπ

º≈¡“®“°Õ‘∑∏‘æ≈¢Õß°“√‡°‘¥‡Œµ‡∑Õ‚√´’  (heterosis)

´÷Ëß‡ªìπ°“√√«¡≈—°…≥–∑’Ë¥’¢Õß ÿ°√·µà≈– “¬æ—π∏ÿå‰«â

„π ÿ°√√ÿàπ≈Ÿ°®÷ß∑”„Àâ°“√ª√—∫ª√ÿßæ—π∏ÿåµ√ßµ“¡§«“¡

µâÕß°“√¢ÕßºŸâº≈‘µ (producer) ·≈–„π°“√ √â“ß ÿ°√

≈Ÿ°º ¡æ∫«à“æ—π∏ÿå∑’Ëπ‘¬¡„™âπ—Èπ à«π„À≠àπ”‡¢â“¡“®“°

µà“ßª√–‡∑» ‰¥â·°à æ—π∏ÿå≈“√å®‰«∑å ·≈–·≈π¥å‡√´ ‚¥¬

π”¡“º≈‘µ‡ªìπ ÿ°√≈Ÿ°º ¡√–À«à“ß ≈“√å®‰«∑å x ·≈π¥å‡√´

À√◊Õ·≈π¥å‡√´ x ≈“√å®‰«∑å (®—π∑√å®√—  ·≈– °—π¬“, 2543)

‡æ◊ËÕ„™â‡ªìπ “¬·¡àæ—π∏ÿå (dam line) „π°“√º≈‘µ ÿ°√¢ÿπ

3  “¬æ—π∏ÿå À√◊Õ 4  “¬æ—π∏ÿå µàÕ‰ª

 ”À√—∫ß“π«‘®—¬∑’Ëºà“π¡“æ∫«à“„π¥â“π°“√ª√–‡¡‘π

æ—π∏ÿ°√√¡ ÿ°√®–æ∫‡©æ“–„π ÿ°√æ—π∏ÿå·∑â‡∑à“π—Èπ  (within

breed analysis) „π¢≥–∑’Ë¢âÕ¡Ÿ≈≈Ÿ°º ¡®”π«π¡“°

‰¡à‰¥â∂Ÿ°π”¡“„™â·µàÕ¬à“ß„¥ ‡π◊ËÕß®“°µâÕß„™â§«“¡√Ÿâ∑“ß

«‘™“°“√·≈–∑ƒ…Æ’∑’Ë´—∫´âÕπ‡¢â“¡“™à«¬„π°“√æ‘®“√≥“

‡™àπ °“√‡°‘¥‡Œµ‡∑Õ‚√´’ , §«“¡·ª√ª√«π∑’Ë·µ°µà“ß°—π

√–À«à“ßæ—π∏ÿå (variance heterogeneity), §«“¡·ª√ª√«π

„π≈Ÿ°º ¡√«¡∑—Èß§«“¡·ª√ª√«π√à«¡√–À«à“ßæ—π∏ÿå·∑â°—∫

≈Ÿ°º ¡ (Elzo and Famula, 1985; Swan and Kinghorn,

1992; Lutaaya, 1999) Õ¬à“ß‰√°Áµ“¡ªí®®ÿ∫—πß“π«‘®—¬

À≈“¬©∫—∫‰¥âπ”‡ πÕ·π«∑“ß·≈–∑ƒ…Æ’„π°“√ª√–¡“≥

§à“∑“ßæ—π∏ÿ°√√¡ ‚¥¬π”∫—π∑÷°¢Õß≈Ÿ°º ¡¡“„™â√à«¡

°—∫∫—π∑÷°®“° —µ«åæ—π∏ÿå·∑â ‡™àπ °“√æ‘®“√≥“ genetic

group ¿“¬„µâ‚¡‡¥≈µà“ßÊ (Arnold et al., 1992; Elzo

et al., 1998; Elzo and Wakeman, 1998) °“√«‘‡§√“–Àå

√à«¡À≈“¬≈—°…≥– (multiple trait) ‚¥¬æ‘®“√≥“æ—π∏ÿå·∑â

·≈–≈Ÿ°º ¡‡ªìπ≈—°…≥–∑’Ë·µ°µà“ß°—π¿“¬„µâ‚¡‡¥≈

µà“ßÊ (Wei and Van der Werf, 1994; Lo et al., 1997;

Lutaaya et al., 2002) ·≈–°“√„™â‚¡‡¥≈ super-breed

´÷Ëß«‘∏’π’È®–¡’°“√ √â“ßæ—π∏ÿåª√–«—µ‘ (pedigree) ¢÷Èπ¡“„À¡à

‚¥¬æ‘®“√≥“‡≈◊Õ¥™‘¥ (inbreed) ·≈–°≈ÿà¡æ—π∏ÿå (breed

group) √à«¡°—π (VanRaden, 1992; Miller and Goddard,

1998) ®π°√–∑—Ëßªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“‚¡‡¥≈≈Ÿ°º ¡

(crossbred model) ´÷Ëß‡ªìπ«‘∏’∑’Ë™à«¬„Àâ°“√ª√–‡¡‘π

æ—π∏ÿ°√√¡ ÿ°√¡’§«“¡∂Ÿ°µâÕß ·≈–·¡àπ¬”¡“°¢÷Èπ

Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√„Àâº≈º≈‘µ„π ÿ°√ (®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–

®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ) ¡’°“√∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡

µË” ·≈–¡’§à“Õ—µ√“æ—π∏ÿ°√√¡Õ¬Ÿà√–À«à“ß 0.01-0.22

(‡∂≈‘ß»—°¥‘Ï, 2546; Holl and Robison, 2003) ®÷ß∑”„Àâ

°“√ª√—∫ª√ÿßæ—π∏ÿå ÿ°√‚¥¬„™â§«“¡√Ÿâ∑“ß¥â“π°“√ª√–‡¡‘π

æ—π∏ÿ°√√¡„πª√–‡∑»‰∑¬¡’°“√»÷°…“·≈–π”‰ªªØ‘∫—µ‘

„π«ß®”°—¥  àßº≈„Àâ°“√ª√—∫ª√ÿßæ—π∏ÿ°√√¡„π≈—°…≥–

¥—ß°≈à“«„Àâ¥’¢÷Èπ∑”‰¥â¬“° ·≈–„Àâº≈§àÕπ¢â“ß™â“ Õ¬à“ß‰√
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°Áµ“¡°“√ª√—∫ª√ÿßæ—π∏ÿ°√√¡‚¥¬«‘∏’°“√ª√–‡¡‘πæ—π∏ÿ°√√¡

®–¡’§«“¡¬—Ëß¬◊π ·≈–„Àâº≈µÕ∫·∑π∑“ß‡»√…∞°‘®∑’Ë

§ÿâ¡§à“µàÕ√–∫∫°“√º≈‘µ ÿ°√ Ÿß  (¡πµå™—¬, 2548; Lutaaya,

1999) ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

‡ª√’¬∫‡∑’¬∫°“√ª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡

¢Õß≈—°…≥–®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–®”π«π≈Ÿ°

‡°‘¥¡’™’«‘µ ¥â«¬‚¡‡¥≈∑’Ë„™â‡©æ“–¢âÕ¡Ÿ≈æ—π∏ÿå·∑â (purebred

dataset) ·≈–‚¡‡¥≈∑’Ë„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈

≈Ÿ°º ¡ (pooled dataset) ‡æ◊ËÕ»÷°…“§«“¡‡ªìπ‰ª‰¥â

 ”À√—∫„™â„π°“√§—¥‡≈◊Õ° ÿ°√∑’Ë¡’§«“¡ “¡“√∂∑“ß

æ—π∏ÿ°√√¡∑’Ë¥’„π≈—°…≥–¥—ß°≈à“«µàÕ‰ª

«‘∏’°“√»÷°…“

≈—°…≥–¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“

°“√»÷°…“§√—Èßπ’È„™â¢âÕ¡Ÿ≈®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥

·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ „π ÿ°√æ—π∏ÿå·∑â≈“√å®‰«∑å

·≈π¥å‡√´ π”‡¢â“¡“®“°ª√–‡∑»Õ—ß°ƒ… ·≈–¢âÕ¡Ÿ≈

≈Ÿ°º ¡ 2  “¬æ—π∏ÿå√–À«à“ß ≈“√å®‰«∑å x ·≈π¥å‡√´ ·≈–/

À√◊Õ ·≈π¥å‡√´ x ≈“√å®‰«∑å ∑’Ëº≈‘µ¢÷Èπ‡Õß¿“¬„πø“√å¡

‚¥¬À≈’°‡≈’Ë¬ß°“√º ¡‡≈◊Õ¥™‘¥ ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

®“°ø“√å¡‡Õ°™π·ÀàßÀπ÷Ëß¢Õßª√–‡∑»‰∑¬ „π™à«ß

√–À«à“ß ªï æ.». 2541 ∂÷ß ªï æ.». 2546  ”À√—∫¢—ÈπµÕπ

°“√‡µ√’¬¡¢âÕ¡Ÿ≈°àÕπ°“√«‘‡§√“–Àåæ∫«à“®–·∫àß‡ªìπ

2 ·øÑ¡¢âÕ¡Ÿ≈ ‰¥â·°à 1) ·øÑ¡¢âÕ¡Ÿ≈æ—π∏ÿåª√–«—µ‘ (pedigree

files) ª√–°Õ∫¥â«¬ À¡“¬‡≈¢ª√–®”µ—« ÿ°√ À¡“¬‡≈¢

ª√–®”µ—«æàÕæ—π∏ÿå À¡“¬‡≈¢ª√–®”µ—«·¡àæ—π∏ÿå ªï‡°‘¥

¢Õßµ—« ÿ°√ ·≈– 2) ·øÑ¡¢âÕ¡Ÿ≈°“√„Àâº≈º≈‘µ (data files)

ª√–°Õ∫¥â«¬ À¡“¬‡≈¢ª√–®”µ—« ÿ°√ æ—π∏ÿå¢Õß ÿ°√

«—π-‡¥◊Õπ-ªï ∑’Ë ÿ°√§≈Õ¥≈Ÿ° (farrowing date) §√—Èß∑’Ë ÿ°√

§≈Õ¥≈Ÿ° (parity) ø“√å¡À√◊ÕÀπà«¬°“√º≈‘µ Õ“¬ÿ·¡à ÿ°√

‡¡◊ËÕ§≈Õ¥≈Ÿ°§√—Èß·√° (age at first of farrowing) ®”π«π

≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥¢Õß°“√§≈Õ¥≈Ÿ°·µà≈–§√—Èß (number

of total born) ·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ¢Õß°“√

§≈Õ¥≈Ÿ°·µà≈–§√—Èß (number of born alive) (Table 1)

«‘∏’°“√«‘‡§√“–Àå·≈–‚¡‡¥≈∑’Ë„™â»÷°…“
ª√–¡“≥§à“Õß§åª√–°Õ∫§«“¡·ª√ª√«π‚¥¬„™â«‘∏’

Restricted Maximum Likelihood (REML) (Patterson and

Thompson, 1971)  ”À√—∫π”‰ªª√–¡“≥§à“æ“√“¡‘‡µÕ√å

∑“ßæ—π∏ÿ°√√¡µà“ßÊ ‡™àπ Õ—µ√“æ—π∏ÿ°√√¡  À —¡æ—π∏å

∑“ßæ—π∏ÿ°√√¡ ®“°π—Èπª√–¡“≥§à“°“√º ¡æ—π∏ÿå¥â«¬

‡∑§π‘§ Best Linear Unbiased Prediction (BLUP) ‚¥¬„™â

‚ª√·°√¡ ”‡√Á®√Ÿª BLUPF90 PIGPAK 2.5 (Duangjinda

et al., 2005) æ√âÕ¡∑—Èß‡ª√’¬∫‡∑’¬∫§à“°“√º ¡æ—π∏ÿå∑’Ë

ª√–¡“≥‰¥â®“°‚¡‡¥≈µà“ßÊ ‚¥¬∑”°“√«‘‡§√“–Àå§à“

 À —¡æ—π∏å‡™‘ß≈”¥—∫ (Spearman rank correlation) ·≈–

§à“§«“¡·¡àπ¬”¢Õß§à“°“√º ¡æ—π∏ÿå (accuracy of

estimated breeding values) ‡æ◊ËÕÀ“‚¡‡¥≈∑’Ë‡À¡“– ¡

 ”À√—∫π”‰ª„™â„π°“√§—¥‡≈◊Õ° ÿ°√„π≈—°…≥–®”π«π

≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µµàÕ‰ª

‚¡‡¥≈∑’Ë„™â»÷°…“§√—Èßπ’È¡’∑—ÈßÀ¡¥ 3 ‚¡‡¥≈ ‰¥â·°à

1) Model I „™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â‡∑à“π—Èπ·≈–«‘‡§√“–Àå·¬°

·µà≈–æ—π∏ÿå 2) Model II „™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡

√à«¡°—π‚¥¬«‘‡§√“–Àå·∫∫ª°µ‘‚¥¬√«¡æ—π∏ÿåª√–«—µ‘¢Õß

 —µ«åæ—π∏ÿå·∑â·≈–≈Ÿ°º ¡‡¢â“¥â«¬°—π ·≈– 3) Model III

„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡√à«¡°—π‚¥¬«‘‡§√“–Àå·∫∫

‚¡‡¥≈≈Ÿ°º ¡‚¥¬·¬°æ—π∏ÿåª√–«—µ‘¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å,

·≈π¥å‡√´ ·≈– —µ«å≈Ÿ°º ¡ ·µà≈–‚¡‡¥≈¡’√Ÿª·∫∫ ¡°“√

¥—ßπ’È

Model I: y = Xβ + Za + Wc + ε

Model II: y = Xβ + Qg + Za + Wc + ε

Model I y
11

= X
11
β

11
 + Z

11
a
11
 + W

11
c
11
 + ε

11

y
22

= X
22
β

22
 + Z

22
a
22
 + W

22
c
22
 + ε

22

y
33

= X
33
β

33
 + Z

13
a
13
 + Z

23
a
23
 + W

33
c
33
 + ε

33

 ”À√—∫ Model II I  “¡“√∂‡¢’¬π„π√Ÿª¢Õß

Hendersonûs mixed model equation (HMME) ‰¥â¥—ßπ’È



·°àπ‡°…µ√ 37 : 157-164 (2552).160

‡¡◊ËÕ

‡¡◊ËÕ

y
11
, y

22
, y

33
 = ‡«§‡µÕ√å¢Õß§à“ —ß‡°µ¢Õß ÿ°√æ—π∏ÿå

≈“√å®‰«∑å, ·≈π¥å‡√´ ·≈–≈Ÿ°º ¡, β
11
,
 
β

22
, β

33
= ‡«§‡µÕ√å

¢ÕßÕ‘∑∏‘æ≈§ß∑’Ë¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å, ·≈π¥å‡√´

·≈–≈Ÿ°º ¡, a
11 

a
22 

a
13 

a
23 

= ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈ ÿà¡

‡π◊ËÕß®“°µ—« —µ«å¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å, ·≈π¥å‡√´,

≈Ÿ°º ¡≈“√å®‰«∑å x ·≈π¥å‡√´ ·≈–≈Ÿ°º ¡·≈π¥å‡√´ x

≈“√å®‰«∑å, g = ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈§ß∑’Ë‡π◊ËÕß®“°°≈ÿà¡

æ—π∏ÿå (breed group), c
11
, c

22
, c

33 
= ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈

 ÿà¡‡π◊ËÕß®“° ¿“æ·«¥≈âÕ¡∂“«√¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å,

·≈π¥å‡√´ ·≈–≈Ÿ°º ¡, ε
11
,
 
ε
22
, ε

33 
= ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈

 ÿà¡‡π◊ËÕß®“°§«“¡§≈“¥‡§≈◊ËÕπ¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å,

·≈π¥å‡√´ ·≈–≈Ÿ°º ¡, X, Z, Q, W = ‡¡µ√‘°´å¢Õß

‡Àµÿ°“√≥å∑’Ë —¡æ—π∏å°—∫‡«§‡µÕ√å β, a, g ·≈– c

µ“¡≈”¥—∫, A
11
, A

22 
= ‡¡µ√‘°´å¢Õß§«“¡ —¡æ—π∏å√–À«à“ß

µ—« —µ«å (animal relationship matrix) ¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å

·≈–·≈π¥å‡√´

º≈°“√»÷°…“·≈–«‘®“√≥å

§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡
§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡ (h2) ¢Õß≈—°…≥–

®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ

„π ÿ°√·µà≈–æ—π∏ÿåæ∫«à“¡’§à“Õ¬Ÿà„π™à«ß 0.12 ∂÷ß 0.17

(Table 2) · ¥ß„Àâ‡ÀÁπ«à“∑—Èß Õß≈—°…≥–¡’ —¥ à«π

§«“¡·ª√ª√«π∑“ßæ—π∏ÿ°√√¡§àÕπ¢â“ßπâÕ¬ Õ¥§≈âÕß°—∫

Peskovicova et al. (2002), Suarez (2005) ·≈– Wolf et al.

(2005) ´÷Ëß√“¬ß“π«à“§à“Õ—µ√“æ—π∏ÿ°√√¡¢Õß≈—°…≥–

®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ ¡’§à“Õ¬Ÿà„π™à«ß 0.07 ∂÷ß 0.19

·≈–¡’§à“ —¥ à«π¢Õß§«“¡·ª√ª√«π‡π◊ËÕß®“° ¿“æ

Table 1 Data structure for the analysis.

Breeds1/

LW LR C
No. of full-sib subclass 7,680 11,164 4,250
No. of animals 5,976 7,618 2,725
No. of records 24,192 28,732 10,360
No. of contemporary groups2/ 240 240 180
No. of parity 8 8 8
Average number of total born+SD 10.08+2.46 10.07+2.36 10.31+2.25
Average number of born alive+SD 9.22+2.54 9.25+2.44 9.61+2.32
1/ LW = Large White, LR = Landrace, C = Crossbred (LW x LR and LR x LW)
2/ contemporary groups = farms or unit x months x year

Item
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·«¥≈âÕ¡∂“«√ (c2) Õ¬Ÿà„π™à«ß 0.03 ∂÷ß 0.04 ‡¡◊ËÕæ‘®“√≥“

‡ª√’¬∫‡∑’¬∫§à“Õ—µ√“æ—π∏ÿ°√√¡∑’Ëª√–¡“≥‰¥â®“°‚¡‡¥≈

÷́Ëß„™â‡©æ“–¢âÕ¡Ÿ≈¢Õß ÿ°√æ—π∏ÿå·∑â‡∑à“π—Èπ(Model I) ·≈–

‚¡‡¥≈´÷Ëß„™â¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈≈Ÿ°º ¡

(Model II ·≈– Model III) æ∫«à“¡’§à“‰¡à·µ°µà“ß°—π

Õ¬à“ß‰√°Áµ“¡°“√„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡√à«¡°—π

πà“®–„Àâ§«“¡·¡àπ¬”¡“°°«à“°“√„™â‡©æ“–¢âÕ¡Ÿ≈

æ—π∏ÿå·∑â‡æ’¬ßÕ¬à“ß‡¥’¬« ‡π◊ËÕß®“°§à“æ“√“¡‘‡µÕ√å∑’Ë

ª√–¡“≥‰¥â¡’°“√ª√—∫¥â«¬§à“§«“¡·ª√ª√«π·≈–

§«“¡·ª√ª√«π√à«¡‡π◊ËÕß®“°¢âÕ¡Ÿ≈ ÿ°√≈Ÿ°º ¡√à«¡¥â«¬

Õ’°∑—Èß®”π«π¢Õß·À≈àß¢âÕ¡Ÿ≈ ”À√—∫„™â„π°“√«‘‡§√“–Àå

¬—ß¡’¡“°°«à“‚¡‡¥≈Õ◊Ëπ ®÷ß àßº≈„Àâ§à“ª√–¡“≥¡’§«“¡

·¡àπ¬”¡“°¢÷Èπ

§à“ª√–¡“≥ À —¡æ—π∏å∑“ßæ—π∏ÿ°√√¡√–À«à“ß¢âÕ¡Ÿ≈

 ÿ°√æ—π∏ÿå·∑â·≈–¢âÕ¡Ÿ≈ ÿ°√≈Ÿ°º ¡ (r
pc
) ´÷Ëß«‘‡§√“–Àå

·∫∫‚¡‡¥≈≈Ÿ°º ¡ (Model III) „π·µà≈–≈—°…≥–æ∫«à“

¡’§à“„π√–¥—∫µË” (0.20 ∂÷ß 0.30) (Table 2) · ¥ß„Àâ

‡ÀÁπ«à“§«“¡∂’Ë¬’π„π ÿ°√æ—π∏ÿå≈“√å®‰«∑å·≈–·≈π¥å‡√´

¡’§«“¡·µ°µà“ß°—π ¥—ßπ—Èπ°“√ √â“ß≈Ÿ°º ¡√–À«à“ß

 ÿ°√∑—Èß Õß “¬æ—π∏ÿå®÷ß‡ªìπ·π«∑“ß∑’Ë§«√ªØ‘∫—µ‘„π

°“√ª√—∫ª√ÿß≈—°…≥–®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥ ·≈–

®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ (Wei and van der Werf,1994;

Lutaaya, 1999) πÕ°®“°π’È Wei and van der Werf (1995)

√“¬ß“π«à“§à“ r
pc 

∑’Ëª√–¡“≥‰¥â‡°‘¥®“°°“√æ—«æ—π

(confound) °—π√–À«à“ßªØ‘°‘√‘¬“√à«¡√–À«à“ßæ—π∏ÿ°√√¡

·≈– ‘Ëß·«¥≈âÕ¡‡¡◊ËÕ —µ«åæ—π∏ÿå·∑â·≈–≈Ÿ°º ¡∂Ÿ°‡≈’È¬ß

„π ¿“æ·«¥≈âÕ¡∑’Ë·µ°µà“ß°—π ´÷Ëß· ¥ß∂÷ßª√–‚¬™πå

¢Õß°“√π”¢âÕ¡Ÿ≈≈Ÿ°º ¡¡“„™â„π°“√§—¥‡≈◊Õ°æàÕ·¡àæ—π∏ÿå

πÕ°®“°π’È®“°°“√®”≈Õß¢âÕ¡Ÿ≈¢Õß Wei and van der

Werf (1994) √“¬ß“π«à“§à“ r
pc 

∑’ËµË”°«à“ 0.8 ¬—ß™’È„Àâ

‡ÀÁπ«à“°“√π”¢âÕ¡Ÿ≈≈Ÿ°º ¡¡“„™â√à«¡„π°“√§—¥‡≈◊Õ°

æàÕ·¡àæ—π∏ÿå®– àßº≈µàÕ°“√µÕ∫ πÕß„π°“√§—¥‡≈◊Õ°

„π≈Ÿ°º ¡ Ÿß°«à“°“√„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â‡æ’¬ßÕ¬à“ß‡¥’¬«

·≈–®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“§à“ r
pc
 ¡’§à“µË”°«à“ 0.8

· ¥ß«à“°“√ª√–‡¡‘π§à“∑“ßæ—π∏ÿ°√√¡‡æ◊ËÕ§—¥‡≈◊Õ°

æàÕ·¡àæ—π∏ÿå ÿ°√„π≈—°…≥–®”π«π≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥

·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ‚¥¬„™â¢âÕ¡Ÿ≈≈Ÿ°º ¡

√à«¡¥â«¬®–¡’ª√–‚¬™πå¡“°°«à“°“√„™â¢âÕ¡Ÿ≈¢Õß ÿ°√

æ—π∏ÿå·∑â‡æ’¬ßÕ¬à“ß‡¥’¬«

 À —¡æ—π∏å‡™‘ß≈”¥—∫¢Õß§à“°“√º ¡æ—π∏ÿå‚¥¬„™â
‚¡‡¥≈µà“ßÊ

 À —¡æ—π∏å‡™‘ß≈”¥—∫¢Õß§à“°“√º ¡æ—π∏ÿå (Spearman

rank correlation) √–À«à“ß‚¡‡¥≈µà“ßÊ „π°≈ÿà¡æàÕ·≈–

·¡àæ—π∏ÿå 50 Õ—π¥—∫·√° ¢Õß≈—°…≥–®”π«π≈Ÿ°·√°‡°‘¥

∑—ÈßÀ¡¥ ·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ „π ÿ°√æ—π∏ÿå

≈“√å®‰«∑å ·≈–·≈π¥å‡√´ æ∫«à“¡’§à“ª“π°≈“ß∂÷ß Ÿß·≈–

‡ªìπ‰ª„π∑‘»∑“ß‡¥’¬«°—π (0.710 ∂÷ß 0.982) (Table 3)

Table 2 Estimation of heritability (h2), ratio of permanent environmental variance as a proportion of total variance (),
and genetic correlation between purebred and crossbred data set (r

pc
) in number of total born and number of

born alive.

Genetic parameters
breeds1/ models2/ number of total born number of born alive

h2 c2 r
pc

h2 c2 r
pc

LW I 0.17 0.04 0.16 0.04
III 0.17 0.04 0.30 0.16 0.04 0.28

LR I 0.13 0.04 0.12 0.03
III 0.13 0.03 0.22 0.12 0.03 0.20

LW+LR+C II 0.16 0.03 0.15 0.03
1/ LW = Large White, LR = Landrace, C = Crossbred (LW x LR and LR x LW)
2/ Model I = Within breed model using purebred data set, Model II = Pooled data set using animal model,
  Model III = Pooled data set using crossbred model
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Table 3 Spearman rank correlation between estimated breeding values in the 50 top Sires and the 50 top Dams using
model I, II, and III by upper diagonal are Spearman rank correlation of number of total born trait and lower
diagonal are Spearman rank correlation of number of born alive trait in Large White and Landrace breeds.

Top 50 Sires Top 50 Dams
I II III I II III

LW I . 0.812 0.973 . 0.840 0.963
II 0.761 . 0.812 0.870 . 0.842
III 0.970 0.763 . 0.954 0.869 .

LR I . 0.710 0.968 . 0.883 0.982
II 0.763 . 0.713 0.829 . 0.883
III 0.920 0.760 . 0.950 0.827 .

1/ LW = Large White, LR = Landrace
2/ Model I = Within breed model using purebred data set, Model II = Pooled data set using animal model,
  Model III = Pooled data set using crossbred model

breed1/ model2/

Table 4 Average accuracy (standard deviation) of estimated breeding values in the 50 top Sires and the 50 top Dams
using model I, II, and III of number of total born and number of born alive traits in Large white and Land race
breeds.

LW LR
model1/ Top 50 Sires Top 50 Dams Top 50 Sires Top 50 Dams

TB2/ BA2/ TB2/ BA2/ TB2/ BA2/ TB2/ BA2/

I 0.33+0.23 0.34+0.23 0.40+0.08 0.40+0.06 0.36+0.24 0.36+0.25 0.33+0.06 0.35+0.06
II 0.31+0.23 0.32+0.23 0.35+0.07 0.36+0.06 0.36+0.24 0.36+0.25 0.34+0.06 0.36+0.06
III 0.37+0.23 0.35+0.23 0.44+0.08 0.42+0.07 0.38+0.25 0.39+0.25 0.37+0.06 0.37+0.06

1/ Model I = Within breed model using purebred data set, Model II = Pooled data set using animal model, Model III =
  Pooled data set using crossbred model
2/ TB = Total born trait, BA = Born alive trait

´÷Ëß· ¥ß«à“°“√ª√–¡“≥§à“°“√º ¡æ—π∏ÿå∑—Èß„πæàÕæ—π∏ÿå

·≈–·¡àæ—π∏ÿå‚¥¬„™â¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈

≈Ÿ°º ¡¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß≈”¥—∫¢Õß ÿ°√

‰¡à¡“°π—°  Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„™â

¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈≈Ÿ°º ¡‚¥¬«‘‡§√“–Àå

„π√Ÿª·∫∫¢Õß‚¡‡¥≈≈Ÿ°º ¡ (Model III) °—∫°“√„™â

¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â‡æ’¬ßÕ¬à“ß‡¥’¬« (Model I) æ∫«à“

 À —¡æ—π∏å‡™‘ß≈”¥—∫¢Õß§à“°“√º ¡æ—π∏ÿå¡’§à“Õ¬Ÿà„π™à«ß

0.920 ∂÷ß 0.982 ´÷Ëß®–„Àâ§«“¡·¡àπ¬”¡“°°«à“°“√„™â

¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈≈Ÿ°º ¡‚¥¬°“√«‘‡§√“–Àå

„π√Ÿª·∫∫¢Õß‚¡‡¥≈ª°µ‘ (Model II) (0.761 ∂÷ß 0.870)

¥—ßπ—Èπ°“√„™â¢âÕ¡Ÿ≈√à«¡°—π®“°∑ÿ°·À≈àß‡æ’¬ßÕ¬à“ß‡¥’¬«

‚¥¬‰¡à§”π÷ß∂÷ß√Ÿª·∫∫¢Õß‚¡‡¥≈„π°“√«‘‡§√“–Àå√à«¡

¥â«¬Õ“® àßº≈°√–∑∫∑“ß¥â“π≈∫µàÕ°“√ª√–¡“≥

§à“∑“ßæ—π∏ÿ°√√¡  ®÷ß§«√æ‘®“√≥“∂÷ß√Ÿª·∫∫¢Õß‚¡‡¥≈

„π°“√«‘‡§√“–Àå√à«¡¥â«¬

°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¬”¢Õß§à“°“√º ¡æ—π∏ÿå
∑’Ë‰¥â®“°‚¡‡¥≈µà“ßÊ

°“√‡ª√’¬∫‡∑’¬∫‚¡‡¥≈∑’Ë‡À¡“– ¡‚¥¬æ‘®“√≥“

®“°§à“§«“¡·¡àπ¬”¢Õß§à“°“√º ¡æ—π∏ÿå (accuracy

of estimated breeding values) ¢Õß≈—°…≥–®”π«π≈Ÿ°

·√°‡°‘¥∑—ÈßÀ¡¥·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ∑’Ë‰¥âπ—Èπ

‡¡◊ËÕ·¬°§”π«≥„π°≈ÿà¡æàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå 50 Õ—π¥—∫

·√°∑—Èß„π ÿ°√æ—π∏å≈“√å®‰«∑å·≈–·≈π¥å‡√´ æ∫«à“

°“√„™â¢âÕ¡Ÿ≈æ—π∏ÿå·∑â·≈–≈Ÿ°º ¡√à«¡°—π‚¥¬«‘‡§√“–Àå
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·∫∫‚¡‡¥≈≈Ÿ°º ¡ (Model III) „Àâ§à“§«“¡·¡àπ¬” Ÿß ÿ¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‚¡‡¥≈Õ◊ËπÊ (Table 4) ‡π◊ËÕß®“°

¡’°“√ª√—∫§«“¡·ª√ª√«π·≈–§«“¡·ª√ª√«π√à«¡∑“ß

æ—π∏ÿ°√√¡√–À«à“ß¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â·≈– ÿ°√≈Ÿ°º ¡

Õ’°∑—Èß¡’°“√„™âª√–‚¬™πå®“°¢âÕ¡Ÿ≈≈Ÿ°º ¡√à«¡¥â«¬

®÷ß àßº≈„Àâ§à“°“√º ¡æ—π∏ÿå∑’Ëª√–¡“≥‰¥â¡’§«“¡·¡àπ¬”

¡“°¬‘Ëß¢÷Èπ  ”À√—∫‚¡‡¥≈∑’Ë„Àâ§«“¡·¡àπ¬”¢Õß§à“

°“√º ¡æ—π∏ÿå„π≈”¥—∫√Õß≈ß¡“‡ªìπ¥—ßπ’È Model III >

Model I > Model II µ“¡≈”¥—∫

 √ÿª

°“√ª√–‡¡‘πæ—π∏ÿ°√√¡ ÿ°√„π≈—°…≥–®”π«π

≈Ÿ°·√°‡°‘¥∑—ÈßÀ¡¥·≈–®”π«π≈Ÿ°·√°‡°‘¥¡’™’«‘µ ‚¥¬„™â

¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â√à«¡°—∫¢âÕ¡Ÿ≈≈Ÿ°º ¡ ‡ª√’¬∫‡∑’¬∫

°—∫°“√„™â¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå‡æ’¬ßÕ¬à“ß‡¥’¬« æ∫«à“„Àâ§à“

ª√–¡“≥æ“√“¡‘‡µÕ√å‰¡à·µ°µà“ß°—π√–À«à“ß Model I

·≈– Model III Õ¬à“ß‰√°Áµ“¡°“√„™â¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â

√à«¡°—∫¢âÕ¡Ÿ≈≈Ÿ°º ¡‚¥¬«‘‡§√“–Àå·∫∫ª°µ‘‚¥¬√«¡

æ—π∏ÿåª√–«—µ‘¢Õß —µ«åæ—π∏ÿå·∑â·≈–≈Ÿ°º ¡‡¢â“¥â«¬°—π

(Model II) ®– àßº≈°√–∑∫¥â“π≈∫µàÕ§«“¡·¡àπ¬”

¢Õß°“√ª√–¡“≥§à“°“√º ¡æ—π∏ÿå ·≈–¡’º≈µàÕ°“√

‡ª≈’Ë¬π·ª≈ß≈”¥—∫¢Õß§à“°“√º ¡æ—π∏ÿå∑—Èß„πæàÕæ—π∏ÿå

·≈–·¡àæ—π∏ÿå ÿ°√ ¥—ßπ—Èπ°“√π”¢âÕ¡Ÿ≈ ÿ°√æ—π∏ÿå·∑â·≈–

¢âÕ¡Ÿ≈≈Ÿ°º ¡¡“ª√–‡¡‘πæ—π∏ÿ°√√¡ ÿ°√√à«¡°—π®÷ß§«√

„™â«‘∏’°“√«‘‡§√“–Àå·∫∫‚¡‡¥≈≈Ÿ°º ¡‚¥¬·¬°æ—π∏ÿå

ª√–«—µ‘¢Õß ÿ°√æ—π∏ÿå≈“√å®‰«∑å, ·≈π¥å‡√´ ·≈– —µ«å

≈Ÿ°º ¡ (Model III) ´÷Ëß®–„Àâ§à“§«“¡·¡àπ¬”¢Õß

°“√ª√–¡“≥ Ÿß ÿ¥

§”¢Õ∫§ÿ≥

ºŸâ«‘®—¬¢Õ∫¢Õ∫§ÿ≥ø“√å¡‡Õ°™π∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå

¢âÕ¡Ÿ≈„π°“√«‘®—¬§√—Èßπ’È ·≈–¢Õ¢Õ∫§ÿ≥Õ“®“√¬å«ÿ≤‘‰°√

∫ÿ≠§ÿâ¡ ∑’Ë™à«¬‡À≈◊Õ„π°“√®—¥‡µ√’¬¡∫∑§«“¡©∫—∫π’È

‡Õ° “√Õâ“ßÕ‘ß
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