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Estimates of genetic parameter for litter size at different parities in
crossbred large white and landrace sows
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ANANANRUTITNINANNINANTUG 25 BUALILIN WL mm?mmuﬁuﬁ'&nﬂ%mmiuLm@ﬁmﬁmﬁﬁﬁuﬁumnﬁhﬁu
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AAATY: ATNNIIARLITMRUGNTIN, TUIAATEN, SduATeNTuANAeT

ABSTRACT: The objectives of this study were to estimate genetic parameters of number of born alive (NBA) in
different parities and to examine the appropriateness of the 3 models. The genetic parameters in all models were evaluated.
In model I, single-trait animal model, each parity was considered as a different trait. In model II, repeatability model,
each trait of different paritys was measured repeatedly. In model I, multiple-trait model, each parity was treated as
a different trait. The 6,375 records of NBA from sows that born between 2546 to 2552 were analysed. They were
grew by private farms in the central part of Thailand. (Co)variance components and breeding value were estimated by
Restricted Maximum Likelihood (REML) and Best Linear Unbiased Prediction (BLUP) method, respectively. The results
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revealed that heritabilities of NBA from Model I, II, and III were less which ranged from 0.01-0.05. Genetic correlation
(r ) between parity were less which ranged from 0.03-0.66. Model comparison by -2LogL values indicate that Model I
is the most appropriate model. For the accuracy of estimated breeding values (EBV), Model II had the highest accuracy.
The top 25 dams of all three models that were analyzed by the rank correlation between EBV have different ranking.
Therefore, Model II was selected as an appropriate model to estimate the population of breeding values pigs for

maximizing the response in this study.

Keywords: genetic parameter, litter size, different parities
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o

way 12.03+2.96 fa ANNANAL (Table 1) Taaly
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Table 1 Data structure for the analysis.
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Fundndrfumseni 1 sldmsnzanifiasannaid
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AN9RNETEY RETRANG (2552) SaNLdn A2 104
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ﬁﬁlqﬁm@;mdﬁmﬁmﬁﬁuﬁqmm WANFN9AINNNT
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m@\‘lﬂi:mﬂiqﬂmﬁu (crossbred population)

y ltem?
Breed ' and
. No. of  No. of AGEF NBA
Parity i CG BOAR
records animal Mean SD CcVv Mean SD CV
LY
832 1,913 40 286 382.11 38.90 10.18 1068 290 27.15
829 1,908 41 287 525.96 4590 8.73 11.22 3.02 26.92
77 1,644 38 286 672.63 49.96 7.43 11.94 296 24.79
591 1,347 35 286 813.76  54.09 6.65 12.03 296 24.61
YL
1 982 2,262 29 286 380.68 42.05 11.05 1068 295 27.62
2 981 2,261 32 288 525,53 48.68 9.26 1126 283 25183
3 805 1,892 31 286 67247 51.66 7.68 11.84 284 23.99
4 638 1,519 25 286 812.41 53,50 6.59 1192 280 23.49

LY = 50%Landrace x 50%Large White and YL = 50%Large White x 50%Landrace
? CG = contemporary groups (herd-year-season at farrowing), BOAR = service boar, AGEF = age at farrowing,

NBA = number of born alive
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Table 2 Parameter estimations for number of born alive in different parities under univariate analysis.

Parameter estimates”

. . 1/
Traitand parity ~ Models P o’ o’ 012) h? c? -2LoglL
1 I 0.16 - 8.25 8.41 0.02 - 5,663.29
2 I 0.42 - 8.12 8.54 0.05 - 5,692.42
3 I 0.08 - 6.90 6.98 0.01 - 5,338.78
4 1 0.22 - 5.73 5.95 0.04 - 5,067.13
all I 0.23 1.14 6.17 7.55 0.03 0.15 21,665.51

""Model I = single-trait model and Model II = repeatability model

2/

2 " . : 2 . . 2 . . . "
0, =additive genetic variance, 0 . = permanent environmental variance, o ;. = residual variance, h*= heritability,

¢* = permanent environmental ratios and -2LogL = Log Likelihood

Table 3 Parameter estimations of heritabilities (on the diagonal), genetic correlations (above the diagonal),

and phenotypic correlations (below the diagonal) for number of born alive in crossbred sows using

a multiple-trait animal model.

Trait and Parameter estimates”
parity 1 2 3 o’ o} o’ -2LogL
1 0.01 0.38 0.27 0.34 0.10 8.61 8.51 15,064.44
2 0.17 0.02 0.25 0.66 0.16 8.75 8.59 -
3 0.19 0.20 0.01 0.03 0.08 8.00 7.92 -
4 0.16 017 0.25 0.03 0.22 8.18 7.97 -

" See explanation in Table 2

N15LASIZUSAINURIBANHAE (multivariate
analysis)
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walsug 25 duAULIn 2eeanme NBA Tuasy
AsRNTANIY (Table 4) WU EMEiug AL Ean
N1331A9Nz1iAaeRS Pearson correlation AN

g
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Table 4 Pearson correlation (above the diagonal) and spearman rank correlation (below the diagonal) between

predicted breeding values in the top 25 Dams using model I, model II, and model 111 for number of

born alive in crossbred sows.

Model” I pa;ilty 1 T T pari;}ll < T

I - 0.91 0.90 - 0.92 0.88

II 0.60 - 0.81 0.65 - 0.82
I 0.08 0.07 - 0.05 0.07 -

parity 3 parity 4

I I T I I T

I - 0.90 0.91 - 0.84 0.92

II 0.64 - 0.83 0.60 - 0.79
I 0.07 0.06 - 0.10 0.05 -

" Model I = single-trait model, Model II = repeatability model, and Model III = multiple-trait model
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Table 5 Accuracy of predicted breeding values in the top 25 Dams using model I, model II, and model IIT

for number of born alive in crossbred sows. (standard deviation in parentheses)

Trait and parity

model”
1 2 3 4 all
I 0.14 (0.07) 0.17 (0.04) 0.09 (0.03) 0.13(0.03) -
II - - - - 0.28 (0.05)
I 0.12 (0.06) 0.12 (0.05) 0.11 (0.05) 0.18 (0.07) -

" Model I = single-trait model, Model II = repeatability model, and Model III = multiple-trait model
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= 1 a
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gegaiflaifouifauiulneadug Hesunann
ﬁ’@g@iuzﬁwﬁum@ﬂ‘ﬁ'm'wﬁuﬁﬂdﬁl,ﬂumﬁm%ﬁ
meludnensieafdaiunaliswaudeyaiion
Wganlunisdszunapinslmaimisiugnasy
J1Furunn (Mekkawy et al., 2010) AN
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ATANANAEIHANTENUABAIAINKLN UE T LAY
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2552; Irgang et al., 1994; Noguera et al., 2002;
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