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Abstract: The objective of this study was to investigate the plausibility of joint genetic evaluation
in Duroc, Landrace and Yorkshire pigs in China. According to the genetic connectedness, a total
of 9 genetic connectedness groups consisting of 39 national nucleus breeding farms from 3 pig
breeds were established, respectively. The phenotypic data related to the growth and reproduc-
tion traits from 2011 to 2016 were collected. In total, 126 070, 187 975 and 491 350 records of
the age to 100 kg (AGE) and backfat to 100 kg (BF), 36 542, 78 409 and 195 031 records of total
number born (TNB) were analyzed for Duroc, Landrace and Yorkshire pigs, respectively. The

genetic parameters and breeding values for single herd and each genetic connectedness group were
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estimated by REML and BLLUP, respectively. The results showed that the heritabilities estimated

by joint genetic evaluation were more accurate than single-herd evaluation. Similarly, the accuracy of the

estimated breeding value (EBV) was improved as well. Compared to single-herd evaluation, the

average accuracies of EBV obtained by joint genetic evaluation for Duroc, Landrace and Yorkshire

pigs were increased by 20.9%, 11.9% and 17.3% for AGE, 21.3%, 16.3%, 21.0% for BF,
and 31. 2%, 14.4%, 6. 6% for TNB, respectively. With the joint genetic evaluation, the popula-

tion size of breeding herd was increased, and the genetic variation was enlarged, resulting in the

improvement of accuracy of EBV. Therefore, the joint genetic evaluation for genetic connected-

ness groups in Duroc, Landrace and Yorkshire pigs in China is feasible.
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Table 1 The growth and reproductive records of Duroc, Landrace and Yorkshire pigs in genetic connectedness groups and single-herd
o o YK L8775 Y1
KB . T HSRER R/ % " R . e
o Yk HEKE R o R AGE R LY AP S o SR AGE F
i A Genetic Average ] ) ]
Number Growth Range of single- Reproductive Range of single-
Breed connectedness connectedness )
of herds record herd growth record herd reproductive
group rate
records records
AR 1 16 1. 89 70 890 772~12 720 19 855 100~3 623
Duroc 2 8 1. 58 32 359 865~16 087 9477 370~3 896
3 7 1. 05 22 821 903~13 590 7 210 270~4 699
KH 1 14 3.53 107 771 871~28 696 45 837 137~14 574
Landrace 2 9 1. 56 80 204 3 566~18 270 32 572 1211~8 294
KH 1 15 2.79 305 673 8 409~82 894 128 579 3 912~30 057
Yorkshire 2 5 1. 37 20 331 2 187~8 149 10 645 1 037~4 846
3 4 1. 23 59 714 10 809~23 023 19 293 2 994~5 910
4 6 1.01 105 632 8 863~25 315 36 514 4 001~9 124
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Table 2 The estimation of heritability for growth and reproductive traits of Duroc, Landrace and Yorkshire pigs from single-herd

and joint genetic evaluation

#1378 Duroc

K B Landrace K H Yorkshire

) PRl KA KERH
AR e il . 0wy i .
. . Connectedness . Connectedness . Connectedness
Trait Ttem Single Single Single
group group group
herd 1 2 3 herd 1 2 herd 1 2 3 4
ik 100 kg ULl 0.092~ 0.233 0.163 0.188 0.108~ 0.202 0.115 0.091~ 0.216 0.158 0.166 0.122
KE H#%  Heritability 0.156 0.156 0.145
AGE
b Ui 15 0.041~ 0.006 0.010 0.012 0.006~ 0.005 0.006 0.010~ 0.003 0.013 0.007 0.005
Standard 0. 055 0. 062 0.110
error
100 kg 1 wiE N 0.084~ 0.173 0.167 0.245 0.122~ 0.264 0.157 0.083~ 0.278 0.209 0.236 0.130
R REE  Heritability 0. 134 0. 250 0.177
BF
b Ui 1R 0.008~ 0.006 0.009 0.012 0.010~ 0.005 0.006 0.003~ 0.0005 0.012 0.007 0.005
Standard 0. 147 0. 051 0.024
error
B St Ll 0.034~ 0.094 0.062 0.129 0.109~ 0.140 0.112 0.072~ 0.119 0.167 0.117 0.075
(R Heritability 0. 109 0.131 0.178
TNB
R iR 0.018~ 0.010 0.012 0.017 0.011~ 0.006 0.008 0.006~ 0.002 0.014 0.010 0.006
Standard 0. 200 0. 125 0. 053

error
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Fig. 1 The comparison of average accuracy of EBV for growth and reproductive traits of 3 pig breeds between joint evaluation

and single-herd evaluation
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Table 3 The predicted standard error and additive genetic variance of EBV in single-herd and joint genetic evaluation for 3 pig
breeds
K 7 K K
T H Ttem Duroc Landrace Yorkshire
AG BF TNB AGE BF TNB AGE BF TNB
U A o R B IEA max 868  1.23  0.93  7.31  1.45  1.92  6.87  1.53  1.95
Standard error Single-herd min 0.11 0.13 0.32 0. 40 0.1 0.14 0. 20 0.10 0.19
of prediction evaluation ave 3.54 0.46 0. 70 3.71 0.63 0. 84 3.40 0.58 0. 83
sd 2.030 0. 270 0. 140 1.510 0. 320 0. 336 1. 580 0.280 0.288
A PR max  5.65 0.68  0.76 5.41 0. 99 .12 5.24  0.92  1.02
Joint min 1.79 0.23 0. 40 1. 39 0. 22 0. 37 0.94 0. 14 0.32
evaluation ave 4.42 0. 55 0. 70 4.23 0.75 0.96 3.99 0. 68 0. 88
sd 0. 340 0.038 0.030 0. 320 0.065 0.110 0. 284 0.054  0.065
T ALy 2% M A ave  25.60  0.60  0.58  20.00 1.30 .10 8.60  0.85  0.90
Additive genetic Single-herd sd 26.70 0.49 0. 23 18. 80 0. 59 1. 05 9.91 0. 85 0. 88
variance evaluation
B A PR 32.00 0. 57 0.58 29.20 1. 99 1. 24 27.50 0. 86 1. 04

Joint evaluation

max. I K{H ;min. F/M] EHE s sd. ARdEE

max. Maximum; min. Minimum; ave.

;ave,

it S 1K 308 T T
3 in T

W% F 18 by B S AL S8 5 RE R 25 4
WMAEH RRRIRK. REVTEW I EHMERM
W% 77 I8 TR AL 7 o i A K AR — gk o s pE

71, Garreau £ KBRS K, IR

Average; sd. Standard deviation

WAL J1h 0.12~0. 74, Von Willms 204 4 34 19 K
PG IR A 8 {5 J1 ok 0.25~0.53, FE T
KREME 100 kg (K #E H i85 0 HE A 0. 13~
0. 49, Southwood FI Kennedy""* it 1 1) 5 p= A7 %5 15t 1%
J124 0. 06~0. 13, 3 [F 4= [# Fh 5 i B B: & 2 (NSIF)
Jr 477 11 B G M ARG AR ) D 0. 100 L AR I 5 SR BBk
Al T AR ) 25 R R WYL AR e K B RR B
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Table 4 The Spearman correlation of EBV from single-herd and joint genetic evaluation for growth and reproductive traits
. LiRE ) = PNE|
7]
H Duroc Landrace Yorkshire
Item

1 2 3 1 2 1 2 3 4

ik 100 kg K H i AGE 0.87 0.91 0.97 0.91 0.94 0. 85 0.88 0.89 0.90
100 kg 35 /K5 1% 58 BF 0. 88 0.93 0. 96 0. 90 0.93 0. 86 0. 86 0. 87 0.93
B ArEr TNB 0.93 0. 94 0.98 0. 94 0.99 0.92 0.93 0.98 0.99
PEFEFE EL Selection index 0. 87 0.92 0.96 0.93 0.96 0.92 0. 96 0.97 0.97

k9% T 4 32 3 R HON 2 AR R B IS IR 1 Y 3 R AR MO B R AR R

The selection indexes of Duroc is paternal indexes, the selection indexes of Landrace and Yorkshire are maternal indexes
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