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The Genetic Connectedness of Duroc, Landrace and Yorkshire Pigs in China
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Abstract: This study aimed to investigate the genetic connectedness of 3 dominant pig breeds
(Duroc, Landrace and Yorkshire pigs) in China, and to explore the plausibility of joint genetic
evaluation in China pig breeding. The connectedness ratings (CR) from 2011 to 2016 were calcu-
lated to assess the genetic connectedness among 95 national nucleus pig breeding farms. In total,
514 226, 924 717 and 2 031 688 records of days to 100 kg for Duroc, Landrace and Yorkshire pigs
from National Pig Database were analyzed and several joint genetic evaluation groups were estab-
lished through clustering analysis. The results indicated that the average connectedness ratings
among Duroc, Landrace and Yorkshire in China increased steadily from 0.04 %, 0.06%, 0.06%
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in 2011 t0 0.32%., 0.43% and 0. 44% in 2016, respectively. In general, the connectedness rating
in China was low, and even no connections among some breeding farms. However, 3, 2 and 4
groups, in which relative high genetic connectedness was observed among breeding farms., were
clustered in Duroc, Landrace and Yorkshire, respectively. The joint genetic evaluation could be
carried out in these groups. For Duroc pigs, the 3 joint genetic evaluation groups including 16, 7
and 8 breeding farms, correspondingly. the average connectedness ratings of 3 groups were
1.89%, 1.05%, 1.58%, respectively. Likewise, the 2 groups of Landrace pigs included 14, 9
herds and the corresponding average connectedness rating were 3. 53% and 1.56%. The 4 groups
of Yorkshire pigs included 15, 6, 5, 4 herds and the corresponding average connectedness rating
were 2.79%, 1.01%, 1.37% and 1. 23% , respectively. The joint genetic evaluation groups of 3
breeds accounted for 35.1%, 24.5% and 31. 6% of total nucleus farms in Duroc, Landrace and
Yorkshire pigs, respectively. Nevertheless national-wide joint genetic evaluation for pig breeding
in China is not practical, the regional joint genetic evaluation groups cross farms is feasible.
Meanwhile, genetic connectedness among breeding farms need be further strengthened through

enhancing genetic exchange, constructing regional Al stations, utilizing central performance test

48 %

stations and standardizing pig registration etc.

Key words: pig; connectedness rating; genetic connectedness; genetic evaluation
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Table 1 Number of records in the national pig database by 2016
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Table 2 The average connectedness rating and number of common sires among Duroc, Landrace and Yorkshire pig farms by 2016

JHRA/V Connectedness rating sy i/ Sk PHIKBR SERAKBNE M0 HHE
i A Breed S i S B R B LR Number of average  Correlation of commom boar Py
Average Maximum common boar and average connectedness P value
F ¥ FE 4 Duroc 0.3240. 062 37. ¢ 20+21.93 0.622 <2.2¢16
K H %4 Landrace 0.43740.067 64. 17£21.35 0.675 <2.2e-16
K HE¥ Yorkshire 0.4440.064 73. 19+26.16 0.692 <2.2e-16
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The scatter plots of physical distance and the average connectedness rating between breeding farms
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Table 3 Correlation between the physical distance and the average connectedness rating

s K% PNEE HE¥& e
Item Landrace Yorkshire Duroc
Sy BB g Clern) 1T 347 5 B 238 4H 56 R 4K

Correlation coefficient between the physical distance and 0.023 930 46 0.010 279 23 —0. 000 692 09
the average connectedness rating

MEEEFEMN P P value 0.822 8 0.917 1 0.996 0
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a. Trends in average connectedness rating for Duroc, Landrace and Yorkshire pig farms in China(2011-2016); b.
average connectedness rating for major swine breeds in specified farms
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Fig.2 Trends in connectedness rating for Duroc, Landrace and Yorkshire pig farms (2011-2016)
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Table 4 Regional joint genetic evaluation groups in Duroc,Landrace and Yorkshire pig farms

Aty ol 7R W4

Breed Number

Farm

REPS

Average connectedness rating

XIMY.QYLF.SDRC,HNMY . XMGS.GDW]J . HNWH XNTY,

16 , , 0.018 9+0.048 0
Fyg GGSP,GXRX,GXYX.GDYF,.BSPF,GLMG,]JYZC,JPBF
Duroc 8 JDHF.SDDT.CQNF.QYCC.WFJH . WHJL.TXZY.DFFH 0.015 8+0.025 9
7 HBMG.,ZHZC . JXNM,TQLS.GAYZ.WSQY .XWFX 0.010 5£0.009 96
GDYF .BSPF.GLMG,JPBF.JYZC.GXRX,GXYX,SJYZ,XNTY,
KBH 14 0.035 3+0.062 2
XJMY.GGSP,HNMY ,SDRC,.HNWH
Landrace
9 XMGS,.GDW]J . BJXD,GXGN,ZHZC .DXGD.JHYZ .GDRC,QYLF 0.015 6+0.020 4
BSPF.GDYF.GLMG.JPBF.JYZC.ATYZ.GGSP.HNWH.,JHYZ,
15 ) 0.027 9£0.063 0
XNTY.SDRC.HNMY . XJMY ,GXRX.,GXYX
KEM o~
6 YFJA.JDHF.QYCC.SDDT.CQNF,JSKL 0.010 1£0.018 4
Yorkshire
5 XMGS,ZHZC .GDW]J ,GXGN,DXGD 0.013 7£0.010 6
4 TQLS.WSRK.GAYZ.JXNM 0.012 3+0.011 2
B B P2 . 5 R BTL RE Y AT AL e K
3 Wi F1 K A8 5 [ st A% 50 R A AR 3 55 22 1 1 P9 4 A0 5%

AT R T RS AR IR E T FMOKFY 95
K E R AT R0 10 5 18] SRR L3 A 3
Tob 5 T 18] 1) 1t A2 1K 2R 5 O 6 [ O JR BB 5 bt A P A A

BRJe o — 500, C. Y. Sun %00 4047 T R [E
36.27 B 18 A~ 11K 11 K b ¥ 5 54 5 I 1) 3 Bk
S BT M 110 7 60 085 6 AR Tk AT



9 B G B % R E KLV 5T LK PRI 0 4 1R sk AR B R 4 b 1597

B L P4 . WL Xiao 5 4301 T b s e X 4 by
[ 38t A R AR, 45 SR R W] A6 mt b DXL AN S T FB 40 4
G s A AL . S s s AR R Y £ AR
S 37 [E] 3815 3 U » 38 2ok 5 | b RUORT WSS e ™ K 45 3 (1]
HLA [R5 9 05 AR 8 57 a5 b B R R A [R] Y
WL R IR E R b )5 A I R AR Y AR AR 5L R 2
5] 35t AL A AN L 3% F 2 AT VR R (D R [ 1E
T |1 T 7 45 TR Ml A i TR 8 A% S U B M AS 1
(2) FR [ Fh A& ok IR B0 2 o0 . L R 22 5 K. s
V25 0y Yy W SRS Rl R PR — 2 P 322
ARECER MERGNF JHEGHR) GEE (%
FOMPEECERFMAR. BARFN—mFhHZ
b & B R E B A R L A R RS
HESH K, £ E PR F A lluminaPorcine§0K
SNP 5 J7 3 i F2 0y 43 A 58 &R RS R4 K P &
BT R ERRAR . E NN R & 5 R R A
AL B R ] — R P8 & 5 A, 3 B gk [ ] —
i AR ME A7 42 [ Y0 B 1 3 Te) st A 6 R 2 2ok B R
A ] — 5 Aok 8 N 26 2 LN AR Y Ry R 3 A5 K AR (I
3a-3c) . A& e EELISEE G MOy 3, HHA B
WAL RS 2 FRKEAAK A5 (O RE S AR
0. SERIRIEEIC N T B LR R RA,
Gl s AR R S bR R ARG AR R REEZ
/B R R SR A S . (4 E R B AL TE AL 7 58 (B
ui (R [2000]60 5) )V A AL T Fh A S 10 #E M
T AT K B AT S ] — 28 ) 5 | ol 1) Aol s 37 1] 5
ABAEIR AR T T AT E SN IC R RSN E
WAL RGEA T T , 5 ZO7F 70K 51 F i A 14515 2
R ICA MRS . fF—MEA Z RS EA
BES R Az o s PR TS vk N R % 1 4% 3 J5EA 1 1% B
AR ] KR .

AR Bl JFE Al [ 58 B 20 W) A R A8 AL T R —
FEBE IR LA, SNP B R Hras &, B R
R 5 HA E WP R4 Z A RS A A
WORGC AR . BRI TARICE L MR C R
AT DL B AN [ F R 1 B A A2 A st A I R (R 4 3B
SFORKER . ITECAE, ZEG ] R G5 1 BRI EE R 20
FEMEFNAERFERE AR CEENEM T BT
EORM R IR & . X — 40 F 8 PR W] LA A [6)
WL AR AT I g5t % VAL L TE A 2 2R
PR L O IR R B A A R B S AL
A RLSE A RIS F A H T LATE B R T
BE 22, S0 05 A IS [) il 2 R 0 15 0 I Y

DX 5 B ] 550 1R 9 16 45 B RO 2 i I A A A
HRAMILH, TREAENEZEMNER, &2
PIC,Hypor & Topigs 5§ [E bx K B & #2861 7 F
WG K A G EA B R B R XA
AT DA ey PO B R A R B A A A
HEA I o 2 T bR AR 5 A% R o PR B T2 g 3t
BB R TR ) AR 3565 BRIV D 2B A st A5 B R 1 R
O A A 38 2o 07 8 1B R AR 8 A0 B R g Sk 4 Bl
KET R LR, — B 1 3 8] a8 A5 Bk RS AT Bk
GBS R ADE S T 3 KSR AL
e K R R 3 (] 3 AR e R R AIG . T R T
SEMEREGE M, HEAS LN THIUFER, LI
ARG RIS T EE XMl E
Fpr ALl 85 07 F . R E G H R TAEBUS T — 4k
Wy BoVE e . W ] s AR IR R B AR SR L TR T
JRFRBAG AR S A B E R R R BT
XA PEAG I 2R, X 5 22 Rk B T B 9T 45
R — . B, n] K X s 3 4] 4y Sk Bk A 8L I
il 4 3225 HE AT 38 BE FLRE G 16 & PP AS AR R — A
YIS nl A7 WA it . 8 38 A N T8RS R 3R g
B LRI RA AN B ME. P
T 37 18] 35 1% G RV B B A S B 4 1
RSN = RN

TP S NER RS P QR S
RS g . & KA AL 2 R vt (CCSD 43 #r 1
ZEKR B KB KA e 3 A Rl N 1997 &
2001 AFE I IR O . KA 5K B 93 5%
B 20000 K 2 3% ik 7% TG MM 3. 2004 =
UE 42960 BEEER IR R e A E K W
O T B ) SR FE AT LA JL T Ao T AE
(1) Ji& Jr 8 1 125 3 6 5 38t A% VP Ak o 38 5k DA S0y T8
e S 4 B BRI s (20 Jin i DX sl v o e AR
H il R R T S R 1 A 4R = 3 ) st
TR R DX 28 4 0l R AU AT A 4 [ L P a2
VEA 75 B0 23 4% 100 ELAE EL S PR 51D R ¥ mT DAk 20 5
i 155 5 (3) Ak L I oik 37 (] 35 1% 28 Ik » J 6 ol 1 5 0
SKORHRAG DU AT S 1 A M IR TR T X S S A —
AN JEAREGE S 15 20k 2 LAk B 324 13 ] S Bk
R () S A o0 I S AR . T ] D o
I [) PR 858 7 3 ) Bk R B R TR R I A A AR
(1R I A B o L A R TE YA I A L HE S
(i) 35 % 38 L A8 /0 B4 W A s oo i 3l 2 — R R



1598

2;

I

48 %

Color key

0 04038

Value

-

Color key




9 B G B % R E KLV 5T LK PRI 0 4 1R sk AR B R 4 b 1599

0 04 08

[Emn.

JﬁgL

vale L % L

a. K GG A G B R R AN s b. 1< M5 7 18] SCHR A T HRT 5 . A% T0 A ) ] G Bk R R 2R A A

a. Clustering heatmap of connectedness rating in Yorkshire pig breeding farms; b. Clustering heatmap of connectedness

rating in Landrace pig breeding farms; c. Clustering heatmap of connectedness rating in Duroc pig breeding farms
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Fig. 3 Clustering heatmap of connectedness rating in Yorkshire, Landrace and Duroc pig breeding farms, respectively
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