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Estimation of genetic parameters for litter size in swine by
crossbred model
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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 II1). 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,) ranged
from 0.20-0.30. The r 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.
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Table 1 Data structure for the analysis.
Breeds"

[tem

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 groups” 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

LW = Large White, LR = Landrace, C = Crossbred (LW x LR and LR x LW)

% contemporary groups = farms or unit x months x year
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Table 2  Estimation of heritability (1), ratio of permanent environmental variance as a proportion of total variance (),
and genetic correlation between purebred and crossbred data set (rpc) in number of total born and number of
born alive.

Genetic parameters
breeds"” models” number of total born number of born alive
I7s ¢ r K I r
pe pe
LW | 0.17 0.04 0.16 0.04
1l 0.17 0.04 0.30 0.16 0.04 0.28
LR I 0.13 0.04 0.12 0.03
M 0.13 0.03 0.22 0.12 0.03 0.20
LW+LR+C I 0.16 0.03 0.15 0.03
LW = Large White, LR = Landrace, C = Crossbred (LW x LR and LR x LW)
 Model | = Within breed model using purebred data set, Model |l = Pooled data set using animal model,
Model Il = 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, Il, and Ill 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.

breed” model? Top 50 Sires Top 50 Dams
1 Il I M
LW | . 0.812 0.973 . 0.840 0.963
I 0.761 . 0.812 0.870 . 0.842
Il 0.970 0.763 . 0.954 0.869 .
LR I . 0.710 0.968 . 0.883 0.982
I 0.763 . 0.713 0.829 . 0.883
Il 0.920 0.760 0.950 0.827
LW = Large White, LR = Landrace
? Model | = Within breed model using purebred data set, Model Il = Pooled data set using animal model,
Model lll = Pooled data set using crossbred model

Table 4  Average accuracy (standard deviation) of estimated breeding values in the 50 top Sires and the 50 top Dams

using model I, Il, and lll of number of total born and number of born alive traits in Large white and Land race
breeds.
LW LR
model” Top 50 Sires Top 50 Dams Top 50 Sires Top 50 Dams
T8” BA”Y 8% BA”Y 8% BA”Y 8% BA”Y
| 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
Il 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
1 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
""Model | = Within breed model using purebred data set, Model Il = Pooled data set using animal model, Model Il =

Pooled data set using crossbred model
” TB = Total born trait, BA = Born alive trait
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