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Estimation of genetic parameters for birth and weaning weights
of  crossbred cattle among Thai native, Brahman and

Charolais population
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æ—π∏ÿå¢Õß·¡à ·≈–Õ‘∑∏‘æ≈ ÿà¡ ‰¥â·°à Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‚¥¬µ√ß (direct additive genetic effect) ·≈–

Õ‘∑∏‘æ≈¢Õß§«“¡§≈“¥‡§≈◊ËÕπ ÿà¡®“°ªí®®—¬Õ◊Ëπ (residual effect) ‚¡‡¥≈ 2 ‡æ‘Ë¡Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°

·¡à (maternal additive genetic effect) „π‚¡‡¥≈ 1 ·≈–°”Àπ¥„Àâ‰¡à¡’§«“¡ —¡æ—π∏å√–À«à“ß√–À«à“ßÕ‘∑∏‘æ≈¢Õßæ—π∏ÿ°√√¡
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∫∑π”

≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ„π‚§‡π◊ÈÕ ‡™àπ πÈ”Àπ—°

·√°‡°‘¥ (birth weight; BW) ·≈–πÈ”Àπ—°À¬à“π¡

(weaning weight; WW) ‡ªìπ≈—°…≥–∑“ß‡»√…∞°‘®

 ”§—≠∑’Ë„™â„π°“√‚ª√·°√¡°“√§—¥‡≈◊Õ° ·≈–ª√—∫ª√ÿß

æ—π∏ÿå‚§‡π◊ÈÕ ‚¥¬∑—Ë«‰ª·≈â«„π°“√«“ß·ºπ°“√ª√—∫ª√ÿß

æ—π∏ÿåπ—Èπ‰¡à‰¥â¡ÿàß‡πâπ°“√§—¥‡≈◊Õ°‡æ◊ËÕ‡æ‘Ë¡≈—°…≥–

πÈ”Àπ—°·√°‡°‘¥ ®–§—¥‡≈◊Õ°‡æ◊ËÕ§ß√–¥—∫¢ÕßπÈ”Àπ—°

·√°‡°‘¥„Àâ‰¡àπâÕ¬À√◊Õ¡“°‡°‘π‰ª ‡æ◊ËÕªÑÕß°—πªí≠À“

°“√§≈Õ¥¬“°„π·¡à‚§ ·µà®–¡ÿàß‡πâπ°“√§—¥‡≈◊Õ°‡æ◊ËÕ

‡æ‘Ë¡πÈ”Àπ—°À¬à“π¡ ‡π◊ËÕß®“°≈—°…≥–∑—Èß Õß‡ªìπ≈—°…≥–

ª√‘¡“≥∑’Ë ¿“æ·«¥≈âÕ¡¡’Õ‘∑∏‘æ≈µàÕ°“√· ¥ßÕÕ°

¢Õß≈—°…≥– ·≈–∂Ÿ°§«∫§ÿ¡°“√· ¥ßÕÕ°¥â«¬Õ‘∑∏‘æ≈

∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡ (additive genetic effect

À√◊Õ breeding value) Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡‡π◊ËÕß®“°

°“√¢à¡°—π¢Õß¬’π„πµ”·Àπàß‡¥’¬«°—π (dominance

genetic effect) ·≈–Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡‡π◊ËÕß®“°

°“√¢à¡°—π√–À«à“ß¬’πµà“ßµ”·Àπàß (epistatic genetic

effect) (Falconer and Mackay, 1996) πÕ°®“°π’ÈÕ‘∑∏‘æ≈

∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à (maternal

additive genetic effect) ·≈– ¿“æ·«¥≈âÕ¡∂“«√

‡π◊ËÕß®“°·¡à (maternal permanent environmental

effect) °Á¬—ß àßº≈µàÕ°“√· ¥ßÕÕ°¢Õß≈—°…≥–∑—Èß Õß

¥â«¬ (Willham, 1972; Van Vleck, 1993; Mrode, 2005)

   „πªí®®ÿ∫—π‡ªìπ∑’Ë∑√“∫°—π¥’Õ¬Ÿà·≈â««à“Õ‘∑∏‘æ≈∑“ß

æ—π∏ÿ°√√¡‡π◊ËÕß®“°·¡àπ—Èπ¡’§«“¡ ”§—≠ ”À√—∫≈—°…≥–

πÈ”Àπ—°·√°‡°‘¥ ·≈–πÈ”Àπ—°À¬à“π¡ (Diop et al., 1999)

¥—ßπ—Èπ‚¡‡¥≈∑’Ë„™â„π°“√ª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ß

·¡à ‚¡‡¥≈ 4 ‡æ‘Ë¡Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à (maternal permanent environmental effect) „π‚¡‡¥≈ 2

·≈–‚¡‡¥≈ 5 ‡æ‘Ë¡Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à„π‚¡‡¥≈ 3 ‚¡‡¥≈ 6 ‡æ‘Ë¡Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√

‡π◊ËÕß®“°·¡à (maternal permanent environmental effect) „π‚¡‡¥≈ 1 (‡©æ“–≈—°…≥– BW) º≈°“√»÷°…“æ∫«à“ ‚¡‡¥≈ 1

„π∑—Èß Õß≈—°…≥–„Àâ§à“Õ—µ√“æ—π∏ÿ°√√¡‚¥¬µ√ß (h2) ¡“°∑’Ë ÿ¥ ®“°º≈°“√»÷°…“„π‚¡‡¥≈ 2, 3 ·≈– 6 æ∫§«“¡æ—«æ—π

°—π√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‚¥¬µ√ß ·≈–‡π◊ËÕß®“°·¡à ·≈–Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‚¡‡¥≈ 4 ·≈– 5 æ∫«à“ À —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‚¥¬µ√ß·≈–‡π◊ËÕß®“°·¡à

‰¡à¡’π—¬ ”§—≠ ·≈–®“°°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß‚¡‡¥≈¥â«¬ likelihood ratio test æ∫«à“‚¡‡¥≈ 4 ‡ªìπ‚¡‡¥≈∑’Ë¡’

§«“¡‡À¡“– ¡∑’Ë ÿ¥∑—Èß Õß≈—°…≥– ‚¥¬ h2, m2 ·≈– c2 ¢Õß≈—°…≥– BW ¡’§à“‡∑à“°—∫ 0.21, 0.07 ·≈– 0.10 µ“¡≈”¥—∫ ·≈–

h2, m2 ·≈– c2 ¢Õß≈—°…≥– WW ¡’§à“‡∑à“°—∫ 0.23, 0.08 ·≈– 0.10 µ“¡≈”¥—∫ (§” ”§—≠: πÈ”Àπ—°·√°‡°‘¥ πÈ”Àπ—°À¬à“π¡

§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡)

ABSTRACT: This study was to estimate genetic parameters for birth weight (BW) and weaning weights (WW) of
crossbred cattle among Thai Native, Brahman and Charolais population. Variance and covariance components
were estimated using Restricted Maximum Likelihood (REML). Six different univariate models were employed to
estimate genetic parameters.  Model 1 included fixed effects of sex, contemporary group, breed fractions of animal
and dam and random direct additive genetic effects and residual effects. Model 1 was extended to include maternal
genetic effects without (Model 2) or with (Model 3) correlation between direct and maternal genetic effects.
Model 4 added maternal permanent environmental effects to Model 2.  Model 5 added maternal permanent
environmental effects to Model 3.  Model 6 added maternal permanent environmental effects to Model 1 (only for
BW).  Results from Models 2, 3 and 6 showed that direct and maternal additive genetic effects and maternal
permanent environmental effects were confounded. Comparing between Models 4 and 5 direct and maternal additive
genetic correlations were not significant for both traits. Estimates of direct heritability were highest in Model 1.
From likelihood ratio test, Model 4 was the most appropriate for both traits.  The estimates of direct and maternal
heritabilities and ratio of variance due to maternal permanent environmental effects of Model 4 for BW were 0.21,
0.07 and 0.10, respectively and for WW were 0.23, 0.08 and 0.10, respectively. (Key Words:  Birth Weight, Weaning
Weight, Genetic Parameters)
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æ—π∏ÿ°√√¡ ”À√—∫πÈ”Àπ—°·√°‡°‘¥ ·≈–πÈ”Àπ—°À¬à“π¡

®÷ßª√–°Õ∫¥â«¬Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡

‚¥¬µ√ß (direct additive genetic effect) Õ‘∑∏‘æ≈∑“ß

æ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à (maternal

additive genetic effect) ·≈–Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡

∂“«√‡π◊ËÕß®“°·¡à (maternal permanent environmental

effect) ≈ß„π‚¡‡¥≈¥â«¬‡æ◊ËÕ„Àâ‚¡‡¥≈¡’§«“¡‡À¡“– ¡

·≈–≈¥§«“¡Õ§µ‘ (bias) „π°“√ª√–¡“≥§à“æ“√“¡‘‡µÕ√å

∑“ßæ—π∏ÿ°√√¡  (Meyer, 1992; Ferreira, et al., 1999)

®–‡ÀÁπ‰¥â«à“ „π°“√»÷°…“‚¥¬ à«π„À≠àπ—Èπ‡ªìπ°“√

ª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡„πª√–™“°√∑’Ë

‡ªìπæ—π∏ÿå·∑âæ—π∏ÿå„¥æ—π∏ÿåÀπ÷Ëß‡∑à“π—Èπ (Van Vleck, 1993;

Sopannarath et al., 2001; Phocas and Laloe, 2004) ·µà

„π°“√»÷°…“„π§√—Èßπ’È‡ªìπ°“√»÷°…“„πª√–™“°√‚§‡π◊ÈÕ

≈Ÿ°º ¡ ‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ßªí®®—¬∑’Ë¡’º≈µàÕ

πÈ”Àπ—°·√°‡°‘¥ ·≈–πÈ”Àπ—°À¬à“π¡ ·≈–‡ª√’¬∫‡∑’¬∫

‚¡‡¥≈∑’Ë‡À¡“– ¡„π°“√ª√–¡“≥§à“æ“√“¡‘‡µÕ√å∑“ß

æ—π∏ÿ°√√¡„πª√–™“°√‚§‡π◊ÈÕ≈Ÿ°º ¡√–À«à“ßæ◊Èπ‡¡◊Õß

‰∑¬ ∫√“Àå¡—π ·≈–™“√å‚√‡≈ å

«‘∏’°“√»÷°…“

¢âÕ¡Ÿ≈∑’Ë„™â»÷°…“
¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“‡ªìπ¢âÕ¡Ÿ≈ª√–™“°√‚§‡π◊ÈÕ

æ◊Èπ‡¡◊Õß‰∑¬ (Thai Native; N) ≈Ÿ°º ¡ 2  “¬√–À«à“ß

æ—π∏ÿå∫√“Àå¡—π (Brahman; B) ·≈– N √–À«à“ßæ—π∏ÿå

™“√å‚√‡≈ å (Charolais; C) ·≈– N ·≈–≈Ÿ°º ¡ 3  “¬æ—π∏ÿå

√–À«à“ß B, C ·≈– N ∑’Ë‡°‘¥„π™à«ßªïæ.». 2523 ∂÷ß 2549

√«∫√«¡‰¥â®“°ΩŸß‚§‡π◊ÈÕ¢Õß»Ÿπ¬å«‘®—¬·≈–æ—≤π“

°“√º≈‘µ°√–∫◊Õ·≈–‚§  ∂“∫—π ÿ«√√≥«“®°° ‘°‘®

‡æ◊ËÕ°“√§âπ§«â“·≈–æ—≤π“ª»ÿ —µ«å ·≈–º≈º≈‘µ®“°

 —µ«å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å «‘∑¬“‡¢µ°”·æß· π

®—ßÀ«—¥π§√ª∞¡ ·≈–®“°ø“√å¡‡°…µ√°√Õ’° 8 ø“√å¡

¢âÕ¡Ÿ≈∑’Ë√«∫√«¡‰¥â “¡“√∂®—¥·∫àß‰¥â‡ªìπ 2  à«π §◊Õ

1) ¢âÕ¡Ÿ≈æ—π∏ÿåª√–«—µ‘ (pedigree file) ´÷Ëßª√–°Õ∫¥â«¬

À¡“¬‡≈¢ª√–®”µ—« —µ«å ‡æ» «—π ‡¥◊Õπ ªï ‡°‘¥

À¡“¬‡≈¢æàÕ æ—π∏ÿåæàÕ À¡“¬‡≈¢·¡à æ—π∏ÿå·¡à ·≈–

2) ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ ´÷Ëßª√–°Õ∫

‰ª¥â«¬ «—π‡¥◊Õπ ªï ∑’Ë™—Ëß πÈ”Àπ—°·√°‡°‘¥ ·≈–πÈ”Àπ—°

À¬à“π¡

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
1) µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß¢âÕ¡Ÿ≈æ—π∏ÿåª√–«—µ‘

·≈–¢âÕ¡Ÿ≈πÈ”Àπ—°°àÕπ°“√«‘‡§√“–Àå ƒ¥Ÿ°“≈∑’Ë‚§‡°‘¥

®”·π°ÕÕ°‰¥â 3 ƒ¥Ÿ°“≈ §◊Õ ƒ¥ŸÀπ“« (æƒ»®‘°“¬π

∂÷ß °ÿ¡¿“æ—π∏ÿå) ƒ¥Ÿ√âÕπ (¡’π“§¡ ∂÷ß æƒ…¿“§¡) ·≈–

ƒ¥ŸΩπ (¡‘∂ÿπ“¬π ∂÷ß µÿ≈“§¡) ‚¥¬æ‘®“√≥“µ“¡ª√‘¡“≥

πÈ”Ωπ Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡™◊Èπ —¡æ—∑∏å ·≈–π”¡“®—¥

‡ªìπ°≈ÿà¡°“√®—¥°“√ (contemporary group) ‚¥¬æ‘®“√≥“

®“°ªí®®—¬√à«¡√–À«à“ßø“√å¡ ªï ·≈–ƒ¥Ÿ°“≈∑’Ë‚§‡°‘¥

µ√«® Õ∫§«“¡‡™◊ËÕ¡‚¬ß¢ÕßæàÕæ—π∏ÿå√–À«à“ß

°≈ÿà¡°“√®—¥°“√„π™ÿ¥¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“°“√ª√“°Ø

¢ÕßæàÕæ—π∏ÿå„π·µà≈–°≈ÿà¡°“√®—¥°“√ ¢âÕ¡Ÿ≈∑’Ë¡’§«“¡

‡™◊ËÕ¡‚¬ß°—π¢π“¥„À≠à∑’Ë ÿ¥π”¡“„™â„π°“√«‘‡§√“–Àå

(Table 1) ∑¥ Õ∫ªí®®—¬¢ÕßÕ‘∑∏‘æ≈§ß∑’Ë (fixed effects)

∑’Ë§“¥«à“®–¡’º≈µàÕ≈—°…≥– BW ·≈– WW ‰¥â·°à ‡æ»

°≈ÿà¡°“√®—¥°“√ Õ“¬ÿ‡¡◊ËÕÀ¬à“π¡ (‡©æ“–≈—°…≥– WW)

·≈–Õ‘∑∏‘æ≈¢Õßæ—π∏ÿå „π≈—°…≥–¢Õß —¥ à«π¢Õßæ—π∏ÿå

¢Õßµ—« —µ«å ·≈– —¥ à«π¢Õß·¡àæ—π∏ÿå

2) «‘‡§√“–ÀåÕß§åª√–°Õ∫§«“¡·ª√ª√«π (variance

and covariance component) ‚¥¬«‘∏’ Restricted Maximum

Likelihood (REML) (Patterson and Thompson, 1971)

‚¥¬„™â«‘∏’§”π«≥·∫∫ derivative-free algorithm (Graser

et al., 1987) „π‚ª√·°√¡ Multiple Trait Derivative-Free

Restriction Maximum Likelihood (MTDFREML)

(Boldman et al., 1995) ‚¥¬∑”°“√«‘‡§√“–Àå∑’≈–≈—°…≥–

(single trait analysis) ·≈–ª√–¡“≥§à“æ“√“¡‘‡µÕ√å

∑“ßæ—π∏ÿ°√√¡‚¥¬¡’‚¡‡¥≈¥—ßπ’È

‚¡‡¥≈ 1: y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + e

‚¡‡¥≈ 2: y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + W

1
m+ e

‡¡◊ËÕ cov(a,m) = 0

‚¡‡¥≈ 3: y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + W

1
m+ e

‡¡◊ËÕ cov(a,m) ≠ 0
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‚¡‡¥≈ 4:

y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + W

1
m + W

2
c + e

‡¡◊ËÕ cov(a,m) = 0

‚¡‡¥≈ 5:

y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + W

1
m + W

2
c + e

‡¡◊ËÕ cov(a,m) ≠ 0

‚¡‡¥≈ 6: y = X
1
β + X

2
g

2
 + X

3
g

3
 + Za + W

2
c + e

‡©æ“–≈—°…≥– BW

‡π◊ËÕß®“°„π‚¡‡¥≈ 5 ‡ªìπ‚¡‡¥≈∑’Ë ¡∫Ÿ√≥å∑’Ë ÿ¥

®÷ß°”Àπ¥„Àâ

E (y) = Xβ + X
2
g

2
 + X

3
g

3

·≈–

‡¡◊ËÕ

y = ‡«§‡µÕ√å ”À√—∫≈—°…≥–∑’Ë»÷°…“ (πÈ”Àπ—°

·√°‡°‘¥ ·≈–πÈ”Àπ—°À¬à“π¡)

β = ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈¢Õßªí®®—¬§ß∑’Ë ‰¥â·°à

°≈ÿà¡°“√®—¥°“√ ‡æ» Õ“¬ÿ‡¡◊ËÕ À¬à“π¡

(‡©æ“–≈—°…≥–πÈ”Àπ—°À¬à“π¡)

g
2

= ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈¢Õßªí®®—¬§ß∑’Ë¢Õß —¥ à«π

æ—π∏ÿå¢Õßµ—« —µ«å ®“°æ—π∏ÿå™“√å‚√‡≈ å ·≈–

æ—π∏ÿå∫√“Àå¡—π ∑’Ë‡∫’Ë¬ß‡∫π‰ª®“°æ—π∏ÿåæ◊Èπ‡¡◊Õß

‰∑¬

g
3

= ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈¢Õßªí®®—¬§ß∑’Ë¢Õß —¥ à«π

æ—π∏ÿå¢Õß·¡à ®“°æ—π∏ÿå™“√å‚√‡≈ å ·≈–æ—π∏ÿå

∫√“Àå¡—π ∑’Ë‡∫’Ë¬ß‡∫π‰ª®“°æ—π∏ÿåæ◊Èπ‡¡◊Õß‰∑¬

a = ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈ ÿà¡¢Õßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‚¥¬µ√ß (direct additive genetic

effect)

m = ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈ ÿà¡¢Õßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à (maternal additive

genetic effect)

c = ‡«§‡µÕ√å¢ÕßÕ‘∑∏‘æ≈ ÿà¡¢Õß ¿“æ·«¥≈âÕ¡

∂“«√‡π◊ËÕß®“°·¡à (permanent environmental

effect)

e = ‡«§‡µÕ√å¢Õß§«“¡§≈“¥‡§≈◊ËÕπ ÿà¡®“°ªí®®—¬

Õ◊ËπÊ ∑’Ë‰¡à‰¥âæ‘®“√≥“„π‚¡‡¥≈ (residual effect)

X
1
, X

2
, X

3
= ‡¡∑√‘°´å∑’Ë‡™◊ËÕ¡‚¬ß§«“¡ —¡æ—π∏å

√–À«à“ß¢âÕ¡Ÿ≈„π‡«§‡µÕ√å y ‰ª¬—ßªí®®—¬ §ß∑’Ë

µà“ßÊ „π‡«§‡µÕ√å β, g
2
 ·≈– g

3
 µ“¡≈”¥—∫

Z, W
1
, W

2
= ‡¡∑√‘°´å∑’Ë‡™◊ËÕ¡‚¬ß§«“¡ —¡æ—π∏å

√–À«à“ß¢âÕ¡Ÿ≈„π‡«§‡µÕ√å y ‰ª¬—ßªí®®—¬ ÿà¡

µà“ßÊ „π‡«§‡µÕ√å a, m ·≈– c µ“¡≈”¥—∫

A = ‡¡∑√‘°´å∑’Ë· ¥ß§«“¡ —¡æ—π∏å∑“ß‡§√◊Õ≠“µ‘

√–À«à“ß —µ«å„πª√–™“°√ (numerator relationship

matrix)

I = ‡¡∑√‘°´å∑’Ëª√–°Õ∫¥â«¬ 1 „π·π«∑–·¬ß¡ÿ¡

(Identity matrix)

σ2
a

= §«“¡·ª√ª√«π¢ÕßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‚¥¬µ√ß

a Aσ2
a

Aσ
am

0 0

m Aσ
am

Aσ2
m

0 0

c 0 0 Iσ2
c

0

e 0 0 0 Iσ2
e

var =

Item BW WW
No. of animals 3,341 3,341
No. of records 2,243 1,557
No. of sire 195 135
No. of dam 1,124 765
No. of contemporary groups1/ 189 96
Mean + standard deviation (kg) 27.01 + 6.52 142.70 + 37.67
1 contemporary groups = farm x year x season of birth

Table 1. Details of data structure of birth weight (BW) and weaning weight (WW)
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σ2
m

= §«“¡·ª√ª√«π¢ÕßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à

σ
am

= §«“¡·ª√ª√«π√à«¡√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ

°√√¡·∫∫∫«° – ¡‚¥¬µ√ß ·≈–‡π◊ËÕß®“°·¡à

(direct-maternal additive genetic covariance)

σ2
c

= §«“¡·ª√ª√«π¢ÕßÕ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡

∂“«√‡π◊ËÕß®“°·¡à

σ2
e

= §«“¡·ª√ª√«π¢Õß§«“¡§≈“¥‡§≈◊ËÕπ ÿà¡

3) ∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß‚¡‡¥≈‚¥¬¥â«¬

likelihood ratio test ‚¥¬æ‘®“√≥“®“°§«“¡·µ°µà“ß

¢Õß§à“ -2logL ¢Õß‚¡‡¥≈∑’Ëπ”¡“‡ª√’¬∫‡∑’¬∫°—π

‡ª√’¬∫‡∑’¬∫°—∫°“√°√–®“¬µ—«·∫∫‰§ ·§«å ∑’Ë¡’ degree

of freedom (df) ‡∑à“°—∫§«“¡·µ°µà“ß¢Õß®”π«π¢Õß

Õß§åª√–°Õ∫¢Õß§«“¡·ª√ª√«π ·≈–§«“¡·ª√ª√«π

√à«¡ (variance and covariance) ∂â“§à“ -2logL ·µ°µà“ß°—π

Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05) ®–‡≈◊Õ°‚¡‡¥≈

∑’Ë¡’®”π«πÕß§åª√–°Õ∫¢Õß§«“¡·ª√ª√«π ·≈–

§«“¡·ª√ª√«π√à«¡πâÕ¬°«à“ (Dobson, 1990)

º≈°“√»÷°…“

≈—°…≥– BW ·≈– WW ¢Õßª√–™“°√∑’Ë„™â„π

°“√»÷°…“§√—Èßπ’È¡’§à“‡©≈’Ë¬‡∑à“°—∫ 27.01+6.52 ·≈–

142.70+37.67 °‘‚≈°√—¡ µ“¡≈”¥—∫ ®“°°“√»÷°…“

Õ‘∑∏‘æ≈¢Õßªí®®—¬§ß∑’Ëæ∫«à“ ‡æ» °≈ÿà¡°“√®—¥°“√

Õ“¬ÿ‡¡◊ËÕÀ¬à“π¡ ·≈–Õ‘∑∏‘æ≈¢Õßæ—π∏ÿå „π≈—°…≥–¢Õß

 —¥ à«π¢Õßæ—π∏ÿåµà“ßÊ (breed fraction) ‰¥â·°à  —¥ à«π

¢Õßæ—π∏ÿåµà“ßÊ ¢Õßµ—« —µ«å ·≈–¢Õß·¡àæ—π∏ÿå ∑’Ë¡’Õ‘∑∏‘æ≈

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘µ‘µàÕ≈—°…≥– BW ·≈– WW

(P<0.01)

§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡¢ÕßπÈ”Àπ—°·√°‡°‘¥

§à“§«“¡·ª√ª√«π §«“¡·ª√ª√«π√à«¡∑“ß

æ—π∏ÿ°√√¡ ·≈–§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡¢Õß BW

· ¥ß„π Table 2 §à“§«“¡·ª√ª√«π¢Õß≈—°…≥–

ª√“°Ø (σ2
p
) ‚¡‡¥≈ 1 ¡’§à“ Ÿß∑’Ë ÿ¥ (25.00 °°2)

·≈–¡’§à“≈¥≈ß‡¡◊ËÕ‡æ‘Ë¡Õ‘∑∏‘æ≈ ÿà¡Õ◊ËπÊ „π‚¡‡¥≈

‚¥¬„π‚¡‡¥≈ 2 ∂÷ß 6 ¡’§à“ σ2
p
 „°≈â‡§’¬ß°—π (24.10-

24.60 °°2) ´÷Ëß§à“ σ2
p
 ∑’Ëª√–¡“≥‰¥â„π°“√»÷°…“§√—Èß

π’È¡’§à“ Ÿß°«à“°“√»÷°…“„πª√–™“°√æ—π∏ÿå·∑âæ—π∏ÿåµà“ßÊ

(‡°™“ ·≈–§≥–, 2542; Meyer, 1992; Diop et al., 1999;

Ferreira et al., 1999; Phocas and Laloe, 2004) ‡¡◊ËÕ

æ‘®“√≥“§à“ σ2
a
 „π‚¡‡¥≈ 1 ¡’§à“ Ÿß∑’Ë ÿ¥ (11.43 °°2)

·≈–¡’§à“≈¥≈ßÕ¬à“ß™—¥‡®π„π‚¡‡¥≈ 2-6 (5.00-

6.38 °°2) „π¢≥–∑’Ë§à“ σ2
m
 „π‚¡‡¥≈ 2 ·≈– 3 ·≈–

‚¡‡¥≈ 4 ·≈– 5 ¡’§à“„°≈â‡§’¬ß°—π · ¥ß„Àâ‡ÀÁπ«à“

 À —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡

‚¥¬µ√ß·≈–‡π◊ËÕß®“°·¡à (r
am

) ‰¡à¡’π—¬ ”§—≠ (æ‘®“√≥“

‰¥â®“°§à“§«“¡·µ°µà“ß¢Õß likelihood ratio test)

·µà‡ªìπ‰ª„π∑“ß≈∫ (-0.12 ·≈– -0.11) ´÷Ëß§à“∑’Ë‰¥â‡ªìπ

‰ª„π∑‘»∑“ß‡¥’¬«°—π°—∫°“√»÷°…“¢Õß ‡°™“ ·≈–§≥–

(2542);  ¡æ√ (2546); «ÿ≤‘æß…å ·≈–§≥– (2550); Meyer

(1992); Eler et al. (1995) ·≈– Phocas and Laloe (2004)

·≈–‡¡◊ËÕæ‘®“√≥“§à“ σ2
m
 „π‚¡‡¥≈ 4 ·≈– 5 (1.75

·≈– 1.28 °°2) ¡’§à“≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫‚¡‡¥≈ 2 ·≈– 3

(4.32 ·≈– 4.38 °°2) ·≈–§à“ σ2
c
 „π‚¡‡¥≈ 4 ·≈– 5

(2.43 ·≈– 2.95 °°2) ¡’§à“≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫‚¡‡¥≈ 6

(3.71 °°2) ∑’Ëæ‘®“√≥“‡©æ“–Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡

∂“«√‡π◊ËÕß®“°·¡à · ¥ß„Àâ‡ÀÁπ«à“Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‡π◊ËÕß®“°·¡àπ—Èπ¡’Õ‘∑∏‘æ≈¢Õß ¿“æ

·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡àª–ªπÕ¬Ÿà ∂÷ß·¡â«à“‰¡à¡’

π—¬ ”§—≠¢ÕßÕ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°

·¡à„π≈—°…≥– BW ‡¡◊ËÕ¡’Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‡π◊ËÕß®“°·¡àÕ¬Ÿà„π‚¡‡¥≈ (æ‘®“√≥“

‰¥â®“°§à“§«“¡·µ°µà“ß¢Õß likelihood ratio test)

πÕ°®“°π’È‡¡◊ËÕæ‘®“√≥“§à“ σ2
a
 ∑’Ë‰¥â®“°‚¡‡¥≈ 6 ¡’§à“

¡“°°«à“‚¡‡¥≈ 2-5 ∑’Ë¡’Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡‡π◊ËÕß®“°

·¡àÕ¬Ÿà„π‚¡‡¥≈ · ¥ß„Àâ‡ÀÁπ«à“°“√‰¡à‰¥âæ‘®“√≥“

Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à

„π‚¡‡¥≈π—Èπ∑”„Àâ σ2
a 
∑’Ë‰¥âπ—Èπ¡’Õ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

·∫∫∫«° – ¡‡π◊ËÕß®“°·¡àª–ªπ

®“°‚¡‡¥≈ 2, 3 ·≈– 6 π—Èπ®÷ß “¡“√∂ √ÿª‰¥â«à“

„πª√–™“°√™ÿ¥π’ÈÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«°
ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ

ˆ
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Table 2. Estimates of (co) variance components (kg2) and genetic parameters for birth weight

 – ¡‚¥¬µ√ß·≈–‡π◊ËÕß®“°·¡à ·≈–Õ‘∑∏‘æ≈¢Õß

 ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à¡’§«“¡æ—«æ—π°—π

Õ¬Ÿà ‡¡◊ËÕ‰¡àæ‘®“√≥“ªí®®—¬„¥ªí®®—¬Àπ÷Ëß®÷ß∑”„Àâ§«“¡

·ª√ª√«π∑’Ëª√–¡“≥‰¥â¡’§à“¡“°°«à“§«“¡‡ªìπ®√‘ß

·≈–‡¡◊ËÕæ‘®“√≥“®“°§à“ -2logL ¢Õß‚¡‡¥≈ 4 æ∫«à“¡’

§à“µË”∑’Ë ÿ¥ (8,803.24) ·µà‰¡à¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫‚¡‡¥≈ 5 ´÷Ëß‡ªìπ‚¡‡¥≈∑’Ë¡’§«“¡ ¡∫Ÿ√≥å¡“°

∑’Ë ÿ¥ ¥—ßπ—Èπ‚¡‡¥≈∑’Ë¡’§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥ ”À√—∫

≈—°…≥– BW §◊Õ ‚¡‡¥≈ 4 ‚¥¬¡’§à“Õ—µ√“æ—π∏ÿ°√√¡

‚¥¬µ√ß (h2) ‡∑à“°—∫ 0.21 §à“Õ—µ√“æ—π∏ÿ°√√¡‡π◊ËÕß®“°

·¡à (m2) ‡∑à“°—∫ 0.07 ·≈–§à“ —¥ à«π§«“¡·ª√ª√«π

¢ÕßÕ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à (c2)

‡∑à“°—∫ 0.10 ́ ÷Ëß§à“ h2 ∑’Ëª√–¡“≥„°≈â‡§’¬ß°—∫°“√»÷°…“

¢Õß °‘µµ‘ (2546);  ¡æ√ (2546) ·≈–«ÿ≤‘æß…å ·≈–§≥–

(2550) ∑’Ë∑”°“√»÷°…“„π‚§æ—π∏ÿå∫√“Àå¡—π ·≈–‚§

æ◊Èπ‡¡◊Õß‰∑¬ (0.19-0.38)

§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡¢ÕßπÈ”Àπ—°À¬à“π¡

§à“§«“¡·ª√ª√«π §«“¡·ª√ª√«π√à«¡∑“ß

æ—π∏ÿ°√√¡ ·≈–§à“æ“√“¡‘‡µÕ√å∑“ßæ—π∏ÿ°√√¡¢Õß

≈—°…≥– WW · ¥ß„π Table 3 §à“ σ2
p
 „π‚¡‡¥≈ 1

·≈– 2 ¡’§à“„°≈â‡§’¬ß°—π (766.17 ·≈– 762.00 °°2) ·≈–

¡’§à“≈¥≈ß„π‚¡‡¥≈ 3 4 ·≈– 5 (756.80, 740.00

·≈– 764.23 °°2) ́ ÷Ëß§à“ σ2
p
 ∑’Ëª√–¡“≥‰¥â„π°“√»÷°…“

§√—Èßπ’È¡’§à“µË”°«à“°“√»÷°…“¢Õß Meyer (1992) ∑’Ë»÷°…“

„π‚§æ—π∏ÿå‡Œ’¬øÕ√å¥ ·µà„Àâ§à“ Ÿß°«à“°“√»÷°…“¢Õß

Dodenhoff et al. (1999); Ferreira et al. (1999);

Sopannarath (2002)

ˆ

ˆ
ˆ

ˆ

ˆ

ˆ
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°“√‡æ‘Ë¡§«“¡ —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ß

æ—π∏ÿ°√√¡·∫∫∫«° – ¡‚¥¬µ√ß·≈–Õ‘∑∏‘æ≈∑“ß

æ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à (‚¡‡¥≈ 3) ·≈–

‡æ‘Ë¡Õ‘∑∏‘æ≈¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à

(‚¡‡¥≈ 4) π—Èπ  àßº≈„Àâ‰¥â‚¡‡¥≈∑’Ë‰¥â¡’§«“¡‡À¡“– ¡

¡“°¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

§à“ r
am

 „π‚¡‡¥≈ 3 ·≈– 5 ¡’§à“ À —¡æ—π∏å‰ª„π

∑“ß≈∫ (-0.54 ·≈–-0.62)  Õ¥§≈âÕß°—∫À≈“¬°“√»÷°…“

(Meyer, 1992; Meyer, 1997; Diop et al., 1999; Mattos

et al., 2000; Sopannarath, 2002) À“°®–∑”°“√§—¥‡≈◊Õ°

‚§‡π◊ÈÕ‡æ◊ËÕπ”‰ª„™â‡ªìπæàÕ À√◊Õ·¡àæ—π∏ÿå §«√¡’°“√

§—¥‡≈◊Õ°‰ªæ√âÕ¡Ê °—π√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡

‚¥¬µ√ß (breeding value) ·≈–Õ‘∑∏‘æ≈®“°·¡à (milking

ability) ‡æ◊ËÕ„Àâ‰¥âæàÕ ·≈–·¡àæ—π∏ÿå∑’Ë„Àâ≈Ÿ°∑’Ë¡’≈—°…≥–

°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¥’ (Koch, 1972; Kirkpatrick and Lande,

1989) ·µàÕ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“„π

‚¡‡¥≈ 5 π—Èπ ∂÷ß·¡â«à“®–„Àâ§à“ -2logL µË” ÿ¥ ·µà‰¡à¡’

π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‚¡‡¥≈ 4

®“°§à“ -2logL ‡¡◊ËÕπ”‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

√–À«à“ß‚¡‡¥≈¥â«¬ likelihood ratio test æ∫«à“‚¡‡¥≈ 3

·≈– 4 ¡’§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥ ”À√—∫≈—°…≥– WW

‚¥¬§à“ likelihood ratio ·µ°µà“ß®“°‚¡‡¥≈ 2 Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà‡π◊ËÕß¥â«¬‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫

∑“ß ∂‘µ‘‰¥â√–À«à“ß‚¡‡¥≈∑’Ë 3 ·≈– 4 ®÷ßæ‘®“√≥“®“°

§à“ -2logL ∑’ËπâÕ¬°«à“ ´÷Ëß‚¡‡¥≈ 4 ¡’§à“ -2logL πâÕ¬°«à“

‚¡‡¥≈ 3 ‡≈Á°πâÕ¬ ·≈–®“°‚¡‡¥≈ 4 §à“ h2, m2 ·≈–

c2 ¢Õß≈—°…≥– WW ¡’§à“‡∑à“°—∫ 0.23, 0.08 ·≈– 0.10

µ“¡≈”¥—∫

 √ÿª

º≈®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’≈–≈—°…≥–¢Õß≈—°…≥–

BW ·≈– WW ‚¥¬∑”°“√»÷°…“„π‚¡‡¥≈ 6 ·∫∫

æ∫«à“§à“ª√–¡“≥Õ—µ√“æ—π∏ÿ°√√¡‚¥¬µ√ß¢Õß∑—Èß Õß

®–¡’§à“¡“°°«à“§«“¡‡ªìπ®√‘ß„π°√≥’∑’Ë‰¡à‰¥â„ àÕ‘∑∏‘æ≈

∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à·≈–Õ‘∑∏‘æ≈

¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à≈ß„π‚¡‡¥≈

 À —¡æ—π∏å√–À«à“ßÕ‘∑∏‘æ≈∑“ßæ—π∏ÿ°√√¡·∫∫∫«° – ¡

 ¡‚¥¬µ√ß·≈–‡π◊ËÕß®“°·¡à¡’Õ‘∑∏‘æ≈Õ¬à“ß‰¡à¡’

π—¬ ”§—≠∑“ß ∂‘µ‘∑—Èß Õß≈—°…≥– °“√‡æ‘Ë¡Õ‘∑∏‘æ≈

¢Õß ¿“æ·«¥≈âÕ¡∂“«√‡π◊ËÕß®“°·¡à àßº≈„ÀâÕ—µ√“

æ—π∏ÿ°√√¡·∫∫∫«° – ¡‡π◊ËÕß®“°·¡à¡’§à“≈¥≈ß

¥—ßπ—Èπ‚¡‡¥≈ 4 ®÷ß‡ªìπ‚¡‡¥≈∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫

≈—°…≥–∑—Èß Õß≈—°…≥–  ·µàÕ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“

§√—Èßπ’Èæ∫«à“ r
am

 ¢Õß∑—Èß Õß≈—°…≥–‰¡à¡’π—¬ ”§—≠

·µà¡’§à“‡ªìπ≈∫ ¥—ßπ—ÈπÀ“°®–∑”°“√§—¥‡≈◊Õ°‚§‡π◊ÈÕ
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