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ABSTRACT: The aim of this study was to check degree of 
connectedness among Duroc genetic network member 
farms. This would be the required process to help make 
efficient genetic evaluation of the seedstock animals of par-
ticipants. Nucleus AI centers hold 45 boars to share in the 
network member farms. And, member farms use semen 
from these nucleus AI centers to inseminate their own sows 
and gilts in at least 10% of total matings to make connec-
tion with the other member farms. So far, a total of 3,602 
female pigs have been mated with network semen produced 
pigs for performance testing. Rate of connectedness was 
estimated by generalized inverting coefficient matrix of a 
generalized linear animal model, with herd-year of birth 
and sex as fixed effects and animal genetic value as random 
effect. Different degrees of connectedness were observed 
depending on the year of participation. To maintain con-
nectedness consistently, keeping share of semen of network 
gene pool and mating design with testing progeny are nec-
essary.  
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Introduction 
 

Connection between farms that are participated in 
the same genetic evaluation program is necessary to make it 
possible to compare performance of seedstock animals. 
Zhang et al. (2004) showed that accuracy of genetic predic-
tion improved as connectedness increased. Six GGP pig 
farms in Korea are now organized semen network to ex-
change favorable genetics and, thus to increase connected-
ness among participant farms. 

 
Therefore, the objective of this study is to estimate 

connectedness among those size farms. Diagnostics from 
this study will be feedback to client farms along with genet-
ic evaluation results of the pigs raised in their farm to aid 
them in making efficient mating and breeding herd man-
agement plans. The other point of interest to them is to se-
lect appropriate boars of their choice based on individual 
genetic potentials. 

 
Materials and Methods 

 
Data. Performance records of pigs on test born 

from Jan. 2006 to Dec. 2013 were used with their pedigree 
information. Number of test pigs was 36,556 and their ped-
igree was consisted of 50,243 animal identifications.  

Model. A generalized linear model with days to 
90kg body weight as target trait was set up. The mixed an-
imal model was as follows : 

 
 yijkl = µ + herdi*yearj + sexk +animall + eijkl 

 
Where, yijkl is the record of lth animal born in the ith 

herd in jth year with kth sex category. And eijkl is the ran-
dom residual of lth animal.  

 
Contemporary group was defined as the group of 

animals born in a herd in the same year to see the changing 
pattern of connectedness across herd and across year of 
birth in combination. The mixed model in matrix notation is 
as follow. 
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 Where, b is the solution vector of fixed effect and 
a is the vector of breeding values. A is the relationship ma-
trix among animals in the pedigree. And, X and Z are coef-
ficient matrices associating fixed and random effects with 
their records.  
 
 Connectedness between herd-year was calculated 
from off-diagonal covariance components of the general-
ized iterative inverse coefficient matrix (Mathur et el., 
1998). Tools used to construct coefficient matrix and itera-
tion to get a generalized inverse by Gauss-Seidel method 
(Boik et al., 1993) was ABTK2.1.1 (Golden et al., 1992). 
Connectedness rate (CR) was standardized by the formula 
below : 
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Where, iĥ and jĥ are off diagonal element of ith 
herd-year and jth herd-year pairs.  

 
Results and Discussion 

 
Participant Duroc farms in the network holds  45 

boars to collect semen. Every farms use semen from this 
network gene pool to inseminate at least 10% of their sows 
and gilts. Number of progeny from those networking was 
3,602 pigs. Table 1 summarizes the number of litters that 



produced test pigs born from boars in the network gene 
pool. Result shows that the year of participation of the farm 
differed. And, the farms discharged from the network had 
different semen allocation rates. Table 2 shows the estimat-
ed rate of connectedness among herd-year combinations. 
The degree of connectedness varied greatly from  0.29 to 
0.88.   

 
Table 1: Number of Duroc boars in semen exchange 
network among six herds 

Boar Herd 
A B C D E F 

Boar1 - 12 8 50 2 43 
Boar2 - 6 43 16 63 78 
Boar3 - 4 - 51 7 13 
Boar4 - - 35 12 8 13 
Boar5 - 7 - 21 48 6 
Boar6 - 10 53 50 - 89 
Boar7 - 25 - 107 19 108 
Boar8 34 92 - 25 - 110 
Sum 52 261 357 1,710 215 1,007 

 
Table 2: Degree of connectedness among herd-year 
groups 

 NH CS SS GB SW 

20
06

 

GS 0.39 0.38 0.42   
NH  0.64 0.65   
CS   0.66   
SS      
GB      

20
07

 

GS 0.37 0.37 0.40 0.33  
NH  0.69 0.68 0.49  
CS   0.71 0.48  
SS    0.52  
GB      

20
08

 

GS 0.31 0.29 0.35 0.29  
NH  0.65 0.69 0.52  
CS   0.67 0.48  
SS    0.48  
GB      

20
09

 

GS 0.30 0.29 0.33 0.29 0.30 
NH  0.72 0.72 0.57 0.66 
CS   0.72 0.54 0.66 
SS    0.63 0.85 
GB     0.62 

20
10

 

GS 0.53 0.51 0.58 0.50 0.55 
NH  0.71 0.73 0.57 0.70 
CS   0.73 0.55 0.69 
SS    0.64 0.88 
GB     0.66 

20
11

 

GS 0.53 0.49 0.56 0.54 0.55 
NH  0.70 0.71 0.34 0.71 
CS   0.66 0.30 0.66 
SS    0.34 0.81 
GB     0.39 

20
12

 

GS 0.53 0.49 0.58 0.75 0.57 
NH  0.69 0.74 0.53 0.74 

CS   0.70 0.48 0.70 
SS    0.56 0.87 
GB     0.63 

20
13

 

GS      
NH  0.61 0.69 0.50 0.66 
CS   0.61 0.42 0.59 
SS    0.51 0.78 
GB     0.55 

 
 

Conclusion 
 
Connectedness between different herds is very im-

portant to make accurate genetic evaluation. Forty five 
Boars from six Duroc farms were artificially inseminated to 
a total of 3,602 sows and gilts in member farms. So far, 
degree of connectedness among member farms seemed sat-
isfactory. To maintain the connection, consistent sharing of 
boars for AI usage and testing of progeny of shared semen 
should be maintained.  
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