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Abstract: The objective of this study was to estimate genetic parameters for total number born
(TNB) of Yorkshire,Landrace and Duroc pigs in different genetic evaluation groups,which could
establish foundation for the national swine joint genetic evaluation. Estimation of the degree of
connectedness among 74 national nucleus farms were calculated by the module DMU4 in DMU
software, based on the principle of each herd in group with a minimum average connectedness rat-
ing of 3% and all herds in group connected with each other,3 groups for each breed were screened

(i. e. groupl,group2 and group3). Animal model and DMU software were used to estimate vari-
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ances of animal genetic and permanent environmental for total number born(TNB) of Yorkshire,
Landrace and Duroc pigs in 3 groups,fixed effects of contemporary groups were also included in
the analysis,records on 61 161,19 974 and 18 002 for Yorkshire, 28 239,11 918 and 3 064 for
Landrace.and 7 174,6 512 and 2 417 for Duroc in the groupl.2 and 3,respectively,were analyzed.
As a result,in general, the degree of connectedness was low(the average connectedness rating was
0.20%) and large-scale across-herd genetic evaluation in China was not practicable at present, but
it might carry out across-herd genetic evaluation in certain regions. Estimated values of permanent
environmental effects ranged from 0. 05 to 0. 11, estimated values of heritabilities for TNB were
approximately 0. 10 for all breeds and groups, the results were within the range recommended by
relevant literature. The results indicate that genetic parameters of group 1 were better than other

groups,therefore,it would expect to be used in the national swine joint genetic evaluation in the

47 %

future.
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Table 1 Across-herd genetic evaluation groups for major swine breeds in China

i H Item KE¥ Yorkshire K 1% Landrace K13 7 5% Duroc

' XIMY.SJYZ,GGSP,GXYX, GXRX,BSPF,GXYX, GDYF,GXRX.HNMY.
HNMY,GXRX, BSPF XJMY,HNMY,GGSP,GLMG GGSP,GDW]J,GLMG

2 SHXX,GDYF,GDW],YFJA ZHZC,XWFX,KXYZ,GAYZ WSQY.GAYZ,KXYZ,XWFX

3 XWFX,KXYZ,ZHZC,WSRK WHIJL,HBMG, AHCF AHCF,SHXM, BBSC

KA PG E N 2 DS FERIN R T % &

Groups with 2 pig farms were not took into account in this study
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Table 2 Average connectedness rating for Yorkshire, Landrace and Duroc pig breeds

Pugi. Wt # /% Connectedness rating 5 K EE 7
JHH Ttem % KL FE Maximum 14 KB Average Most connected herd code
KE¥ Yorkshire
H1 Groupl
XIMY 28.2 6. 83 HNMY
SJYZ 20. 8 4. 30 GGSP
GGSP 20. 8 7.05 S]YZ
3XYX 7.4 3.37 GXRX
HNMY 28.2 7.50 XJMY
GXRX 16. 2 7.13 BSPF
BSPF 16. 2 3.48 GXRX
H 2 Group2
SHXX 11.3 4. 60 YFJA
GDYF 11.2 4.07 GDW]
GDW] 11.2 4.33 GDYF
YFJA 11.3 3.87 SHXX
203 Group3
KXYZ 27.1 15.33 WSRK
ZHZC 7.0 3.27 KXYZ
WSRK 27.1 10.73 KXYZ
XWFX 11.9 5.33 KXYZ
K H¥ Landrace
H1 Groupl
GXRX 16.6 10. 98 BSPF
BSPF 16. 6 3.95 GXRX
GXYX 10. 6 4.78 GXRX
XIMY 23.5 7.55 HNMY
HNMY 23.5 9.22 XJIMY
GGSP 13.9 7.52 HNMY
GLMG 11.1 3.10 GXRX
H 2 Group2
ZHZC 11.1 4. 83 KXYZ
XWEX 14.6 6.17 KXYZ
KXYZ 14.7 13.47 GAYZ
GAYZ 14.7 6. 20 KXYZ
ZH 3 Group3
WHJL 7.1 4. 05 HBMG
HBMG 15.0 11.05 AHCF
AHCF 15.0 8. 00 HBMG
& 7e ¥ Duroc
1 Groupl
GDYF 15.3 6. 88 GDW]
GXRX 14.0 8. 54 GDYF
HNMY 13.4 5.34 GGSP
GGSP 13.4 4.40 HNMY
GDW] 15.3 4. 24 GDYF
GLMG 12.1 3. 40 GXRX
H 2 Group2
WSQY 7.5 3.43 KXYZ
GAYZ 22.1 8.83 KXYZ
KXYZ 22.1 13.57 GAYZ
XWEX 11.1 4. 83 KXYZ
ZH 3 Group3
AHCF 16.5 11.85 BBSC
SHXM 7.2 4. 30 AHCF
BBSC 16.5 8. 95 AHCF
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Table 3 Average connectedness rating for joint genetic evaluation groups and overall herds in China

FKBEF /% Connectedness rating

B Tiem R b e T 2 Rk
Minimum Average+ SD Maximum
KE# Yorkshire
2H 1 Groupl 7 0. 20 5.67+7.34 28. 20
2H 2 Group2 4 0.10 4.2245.47 11. 30
2 3 Group3 4 0.90 8.67+9.89 27.10
4> [ China 74 0. 00 0.2042. 30 76. 60
K H ¥ Landrace
20 1 Groupl 7 0. 60 6.73+6.32 23.50
2H 2 Group2 4 1.70 7.76+6.49 14.70
2H 3 Group3 3 1. 00 7.70£7.02 15. 00
4> China 73 0. 00 0.2042.24 65. 90
KL% 5e 4% Duroc
2 1 Groupl 6 0. 40 5.47+5.56 15. 30
2H 2 Group2 4 0. 90 7.76+8.07 22.10
2H 3 Group3 3 1. 40 8.37+7.62 16. 50
4> China 71 0. 00 0.2041.93 36. 70

R4 BFFEETAEMERSEGITHANREE

Table 4 Phenotypic value for total number born in joint genetic evaluation groups for major pig breeds

i H Ttem

2 1 Groupl

2 2 Group2

#H 3 Group3

¥ % % 5% Duroc

£ %18 35X No. of data 7174 6 512 2 417
Fo/ = Fe B+ bR EIR Lsmeans+ SE 9. 420,03 10. 1340, 03° 8.7740. 05
#%/MBE Minimum 2 3 2
% KMl Maximum 17 17 16
K H% Landrace
£ 3%38 55 No. of data 28 239 11 918 3 064
Fe /N Fe B 4 b R Lsmeans+ SE 11. 3840, 02° 10. 7540, 03 10. 600, 05°
% /MBE Minimum 3 3 2
% KA Maximum 20 18 19
KHE¥ Yorkshire
318 3% No. of data 61 161 19 974 18 002
/N e H HRifE R Lsmeans £ SE 11.3540.01° 10.414+0.02° 10.56£0. 02"
% /ME Minimum 3 2 3
fx K Maximum 20 18 18

[7] — A7 HAS R 7 B R R 22 57 I 35 (P<<0. 05)

Different letters in the same row means significant difference between different groups(P<C0. 05)
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Table 5 Estimates of (co)variance components and genetic parameters for total number born by pig breeds and joint genetic evalu-

ation groups

i H Item

4 1 Groupl

4H 2 Group2

H 3 Group3

#E¥& 0AE Duroc
o2 (SE)

o4 (SE)

0. (SE)

%

h* (SE)

pe’

re

K EH% Landrace
o2 (SE)

o5 (SE)

o2 (SE)

o

h* (SE)

pe’

re

K ¥ Yorkshire
0. (SE)

0.462(0.131)
0.675(0.135)
5.413(0.110)
6.550
0.07¢0.017)
0.10

0.17

0.803(0.092)

0.596(0.079)

7.039(0.069)
8.438

0.10¢0.009)

0.910(0.065)

0.361(0.096)
0.320(0.095)
4.040(0.086)
4.721
0.08(0.018)
0.07

0.14

0.513(0.094)
0.366(0.082)
5.327(0.080)
6.206
0.08(0.013)
0.06

0.17

0.468(0.083)

o (SE) 0.575(0.053) 0.623(0.079)
62 (SE) 6.731(0.045) 6.138(0.071)
o 8.216 7.229
h* (SE) 0.11€0.006) 0. 06(0.009)
pe’ 0.07 0.09
re 0.18 0.15

0.344(0.178)
0.369(0.175)
4.743(0.166)
5. 456
0.06(0.028)
0.07

0.13

0.590(0. 263)
0.954(0. 263)
7.263(0.222)
8. 807
0.07¢0.027)
0.11

0.21

0.613(0.087)
0.326(0.072)
5.454(0.066)
6.393
0.10¢0.012)
0.05

0.17

o = MPEBRAL 7 25 10y = IR ATREERUN J7 25 ool = BRZETT 25 10, = R ATT 22, 17 (SE) = 8% 1 (FRifEi30) AR HE SR 2 0. 006 ~

0.028, pe* = R AT s re=TH I Jj

2 . . . 2 . . > . . > . . )
6. =animal genetic variance,sj, = permanent environmental variance,s. = residual variance,o;, = phenotypic variance,h’ (SE) =

heritability(SE) , standard errors ranged from approximately 0. 006 to 0. 028, pe* = fraction of variance due to permanent envi-

ronmental effects,re=repeatability

x6 ERYUEBENGITERFERZBRIERX

Table 6 The correlation among records, heritability and standard error

i H Ttem % J14hit {8 Heritability

trUEIR Standard errors

B RE K EL Records 0.75

P {H P value 0.02

—0.77

0.02
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PIA L AREERIR B T 79 ko AW BE
A AL AL 2H 52 A DX 9 R L AR 4 B AR
A Z 8] 3 18] SCBR G DU e S i 2 T
Hu DX AR AP o 3K 5 SE PR B AR AT Y T M
DXCH T 2 SR B R B R R IR R
TR R IRAB Ay T B B 3 AR S S R AN
MEH A A8 48 5 4B A8 O W R E R LR AT, 1
EDR LR K BRI s 4l 1 )l X
GBIk E T 5.6.5 K.
3.2 BEfEAE

U 1) A R SR Th st AR S Bl T A SR AN TR
JEAR RINER . Ky 5% 2 80k i HER 5 S IRk T
HE R 2540 CRLHG B AR /N A A AR 7 45 3K OF F 7
KA e R G CE =i Sk 0 R Ge Pk 4 1 R
PO AU ik 3 AN ENY . J. Estany %M T
&K EAHRK BRI 5 A0 5 A0 IR g B 7 L
FER BB S AT S0 4] 1 08 (R 29 336 &k KA
19 666 %), kst f% Jr 2 Al iHE S AT 1
R—HL T4 2.3 R E. M. Tomiyama
ORI B AR K QBRI BRI R R B
P RER AR B 17— U7 4% TR G, AT A 4 1 o
AN 338 4% 25 45 oAt A DR 1) D P T B Ay L
RBBL P 8, B H R 1 PR A ERs T
0. 910, B &t /& T FHAM A
3.3 &N

3 ARG a5t A PP A A rh AN [R) i B st A% Al
EIAE 0. 10 2245, 31X 5 HH 5 SCHR i 3 1 45 SR 2 — 3L
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ftistesd SO PR — R KL T A R T
% E K UG BT 20 ET 4 IR IK TNB 8% 14k
HEVEE N 0. 02~0. 117, E. Akanno %5 % $H5 3%
BER ZHE IR (NBAY i#E 4T T 8t S50 g &
M1 (Meta-analysis) iz WF 54001 T 29 Ji SCHk A5 2]
(7= 15 A7 (NBAD) 382 4% T3 il 71 {8 2 0. 08 70, ML
Tomiyama 4§ J T H 2% B 44, >R H1 R0 A< BF 52 A [
fRRE R A 5 2. 15 2 A9 TNB 8 & h Al i o
0. 09%* A 77 45 B [l B 5 26 [ 4 [ ok R BK A &5
(NSIF) fF 4 %7 #9 0. 10 4 38 48 1 Al i+ 18 12 — 2%
ORSE
3.4 KAWMEME

Bl A A I B R T DLAT 2 A S il n
B 7 AP RO 4 0 77 W i . T AR 0L SR
FEAGTEIK A IR B RN B A7 26 2 35 D\ Ok B 2 8 AN [A]
5 U E S B AS [ A Pk R ) i A 2 2 2 )
NN V12K A BRI A7 A 3, M, 38
=] 1) A g 3t 1% PP AL AL AE R 58 (STAGES) Vin& K
BB AL R R L (CCSD K 3K F T 1Y [ 52 i 4 42
= 1T (NPIP) 55 #8408 A [6] iR IR 990 5% B 02 — A4~
PR H N 2 (E . AS B SR B 7 A7 50053 A sk
TEE SRR IR % 52 T A G R K PR B A
RLEAT T AT . ASBFTE A 2 10 45 5 55 00 56 SCHk B
SERILAR — 5722 (H ], B. Ferraz ™ R 54
T 55 A [ 4SS R0 2045 31 16 20 14 7k A 98 358 585 17 Ak 111
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