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ABSTRACT

The genetic connectedness between herds is an essential requirement to make robust across-herd estimation of the breeding
values of the animals. In this study, genetic connectedness between herds was evaluated by a connectedness rating method. A
total of 24,971 records of days to 90 kg (D90KG) of the pigs on performance testing programs collected from six herds (labeled
from ‘A’ to ‘F’) of Duroc breed along with pedigree information comprising 456,697 families were used. Results showed that a
total of eight boars were used for semen exchange programs among participant farms. Herds ‘A’ through ‘E’ were found strongly
connected among them. But 'F' herd was genetically connected strongly only with ‘A’ herd. The highest average connectedness
rating was 91.7% between ‘A’ herd and ‘C’ herd. The lowest average connectedness rating was 65.1% between ‘D’ and ‘F’. The
concept of a single genetic group comprising six Duroc herds studied is meaningful due to high connectedness rates among them.
Therefore, with this high genetic ties between participant Duroc farms, the more accurate genetic evaluation would be possible.
(Key words : Connectedness rate, Across-herd genetic evaluation, Duroc, Pig)

shiA S A

)
of
tjo
&

FHE I gk ool it dikew

M

rhu

WY PR FEFES PR F7ol FEd et dks

Ve fA5E Grh= A 2AY 1dY ARE olgs A MF HEIAY ] F5 FolA AldHI ok 1y HA
of 7He] B4R 3t ZHPA FARAY] Wol2 s NF HEAHL ARIE AR AAA0] EAeHA] Bod B 5
ol JAe fH5ES WrkeiA HER ENAREEAY 7Hiﬂ7} Asge] AAAQl F7p7E offar saddelolA =A<l
(Mixed Animal Model Equations)S o]-&ahd F&&e) tfst 7]  FHB7PE 7hssith. 533 w4 o 9249 4 2717t =
ol gl 7HAel dste] 7 SEAHRE o geto] vE P i?% frdsd W7k Aeee vs 7Rt Hasal gl
A AL FATEE FAY 5 Ak 0|9k o] EARE  (Zhang T, 2004). E3 AT B Fo] A9 A A §
MAL 58 Arleh=tl Yoo A3l $83 Amgty & ¢ oo HAY F7HATHRIE AASL At (Sun 5, 2009

9lt}. Xiao &, 2010).
FU e 7] 49 (3, 2a) F7hajold FEAus & A7l 200497 6719 5 UESD Rl FEFS
Agai o gk whd HA9 A Al A A 2RE £d 589 JE 2 dEAHRE o &ato] A 92

A
B Ad, vs 5o 4 AxTeriE 53 FE £ A ARE Tt AAEt

Bt AYE A gt 28y AEUdE S (Convention

on Biological Diversity)ll #4], 7|2 Ak FA4E 45 Mz 3

Felat 20 wet AT, 0|z WAR 0|l i P

AL Hojafol Fhm Busta QH(CBD, 1992). olo] whet 2 A oR JEfdsd WrlelA iAle] frds el tig gt
o dY g2y 2EAR 229 AMSEA wE) 2IE|E o T TSR] JJARR dgshs Fidl gk dad]
33 Qo] F= 59 B HANEE A& AL AUE AL FoE AE oS24t (Prediction error variance; PEV)<

* Corresponding author : Yunho Choy, National Institute of Animal Science, RDA, Korea. Tel. 041-580-3354, E-mail: ychoy0OO@korea.
kr

—337-



Cho et al. ; Evaluation of the Degrees of Genetic Connectedness Among Duroc Breed Herds

ofgstel FAYT Eet F A F4 SF7HEBV) UA of

(o]
j:ﬁ‘
ofelsh ol ¥ A WAL BAGS Fote] 4

)

£ 1% BBVS] Aol i 23] BEgon wdwL:

Bl olsh e e ANE: Wl 44 %
1

o] 77k s Aol SHiEoR <lst
3 '

(Mathur, 2005).

Average(PEV (4, —a,)) = Var(hA, - hAJ)

A7IA, 4= iWA gl kKA Ae 4 SE7F
A s W %7 | KA ), 4=
Ae) 24 §37hA=1 % A 52 o &

Kennedy and Trus (1993)9] ZoJA|g o]
A gk PEV ko] 29t gk P o
A9 Awo] digte] AR AR F sFE
olgate] ALk @7kl 0.9959] %
thowebA B AdMe wgEdE
|kt SA.

=2
=
~
Il
—_
-z
i)

oL

N o
o
1o,

lo, =
2 =
Of —_
P&
ol
=2 off e
o Ny
N
@

off
o3
=

o &
>
1o

ox
o
£ - [
off 32 ri
o
£
2 Ao

o
o
ol
-
o3
~

R

B AT 75 A HE A Fg 671 Sl 20045
1958 20109 129 Atolofl ZAg 24,9717°] 90kg =Y
of tist AAAE 9 456,697F9] BEAHRE o]gslo] Tt
Ao Ao digt FAS A on, Table 191 F5 &4
| A =2 -

g, AP, SAEE-AEE FE (level) ol whE Tl

2 o

thatel Lpebicy.

kg T g A $ENE 2] g BAA

Vikm = 0 + herd; + sex; + parityx + ysi + ajjum + €ijkim

A7), yimE 90kg TEAHe it BEAo)a, nHENE
= herd (5, sex (44), parity (P, ys (FHAm—AD)
2 zsigon, doadzn at AAY W FHE, et
Qo] AAgeln] fHRS 4L 98 REMLF9O (Misztal,
2001) Z21AS o] &3}t

E1-15]

Fg A4 &S Arke] $lsiA ATl ES ABTK2.1.1 (Golden
5, 1992)& = & Gauss-Seidel 2271 W] (Boik 5, 1993)°
2 duksled 3 (generalized iterative inverse matrix)S T3}
ok s Ao R FYE= A7 (Connectedness rate; CR)
Mathur 5 (1998)°] Ikt ofgfop 22 Wie] ofste] Alrkalad
=3

18

XX XZ
7’X 7Z7+A '+«

Cov(h,)

) ,/var(ﬁi) var(ﬁj)

HEYIARI Zeld 67) 539l 24,9715F9] HAAE|
< gsle] WRE Qo] F45 dopi

Table 1. Number of pigs by herd, sex, parity and year-season of birth in Duroc pigs

Herd No. Sex No. Parity No. YS No. YS No. YS No.
A 10,747 1 11,784 1 8,556 20041 314 20063 770 20091 1,416
B 1,713 2 13,187 2 5,048 20042 329 20064 932 20092 1,009
C 753 3 3,851 20043 474 20071 2,024 20093 1,314
D 2,629 4 2,986 20044 324 20072 1,065 20094 1,635
E 6,171 5 1,952 20051 474 20073 1,036 20101 1,220
F 2,958 6 1,292 20052 836 20074 810 20102 267

7 1,286 20053 914 20081 930 20104 916
20054 530 20082 969
20061 1,594 20083 1,136
20062 742 20084 991
Total 24,971 24,971 24,971 24,971
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Table 2. Number of boars that the semen of which were exchanged among six herds in Duroc pedigree

Boar Herd

A B C D E F
Boar 1 182 - 51 10 14 -
Boar 2 94 - 52 22 9 -
Boar 3 42 - - - - 43
Boar 4 13 - - - - 41
Boar 5 96 - 5 - - -
Boar 6 4 63 43 3 6 -
Boar 7 32 48 6 17 7 -
Boar 8 80 53 — 19 8 -
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Table 3. Connectedness rating between herds in Duroc

No. of herds Connectedness rating (%)

connected Mean Min Max
A 5B,C D EF 779 73.0 91.7
5(A,C,D,E, F) 696 66.3 73.9
5(A,B,D,E, F) 745 67.7 91.7
5(A,B,C E F) 697 65.1 75.3
5(A,B,C,D,F) 714 68.0 75.8
5(A,B,C,D,E) 6838 65.1 73.6
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Fig. 1. Connectedness rates among Duroc herds.
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