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ABSTRACT

The study was carried to identify the impact on nation-wide genetic evaluation and to obtain basic materials for the
development of strategies in Swine Improvement Network Project (SINP). Data consisted of pedigree records of 235,511 and
performance records of 70,747 for Duroc from 1987 to 2010 were collected by Korea Animal Improvement Association.
Performance traits included three point back fat thickness (Shoulder, Belly, Waist), loin area, days to 90 kg and average daily
gain. Exchange of genetic resources cross the breeding farms was not high, and furthermore the sizable farms which can
accommodate genetic evaluation within the farm were scarce. Three data sets (individual farm evaluation: I, two sub-group
evaluation: S, and whole eight farm evaluation: P) were used for genetic analysis. Genetic variances were larger in subordinate
farms than in joiners farms for connectedness, and consequently the heritabilities were generally higher in subordinate farms than
in joiner farms with I. The standard errors of heritability were small in the order of I, S and P. Estimated average inbreeding
coefficients were 1.12%, 0.95% and 1.53% for joiner and subordinate group with S and population with P, respectively. The
estimated correlations of breeding values with I and P were lowest. The correlations of breeding values with I and P for traits
ranged 0.22 to 0.45 for moved parent animals and 0.24 to 0.72 for all animals. The results in the study suggest that nation-wide
evaluation uses more pedigree information and improves accuracy. Furthermore SINP for connectedness could help to improve the

accuracy of evaluation.
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Table 1. Distribution of Duroc records registered and
tested according to birth year

Birth year Registry Performance
= 1999 5,954 1,948
2000 13,641 4,521
2001 23,155 6,259
2002 26,456 7,008
2003 23,383 7,047
2004 22,207 7,055
2005 23,033 7,991
2006 23,849 8,119
2007 21,736 7,641
2008 21,614 6,074
2009 23,416 6,946
2010 7,067 138
Total 235,511 70,747
2. =M 2
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Software Inc.)& ©]-83ta, =9 ¢, &9 94 F4& ¢
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Table 2. Basic statistics of the traits

Days to Daily gain

Back fat Loin

Birth year No. 90 ke S.D. () S.D. (mm) S.D. Lean (%) S.D. (cm?) S.D.
1999 1,948 141.0 10.7 663.5 63.6 13.58 2.74 54.4 4.7 30.5 8.7
2000 4,521 143.8 11.4 646.5 64.2 13.32 2.47 54.2 6.0 30.0 9.0
2001 6,259 144.9 12.5 640.5 67.6 12.53 2.26 56.0 5.3 28.9 6.8
2002 7,008 144.5 11.9 645.5 65.1 11.95 225 56.4 5.0 28.4 6.4
2003 7,047 145.6 12.6 639.8 67.8 12.47 2.34 56.6 4.7 29.1 5.8
2004 7,055 146.5 13.2 634.4 68.8 12.69 2.40 56.6 6.2 30.5 5.6
2005 7,991 147.4 12.9 628.1 67.9 12.39 2.61 57.6 6.1 29.1 33
2006 8,119 146.3 13.3 635.2 68.5 12.39 2.34 57.5 6.3 29.7 3.6
2007 7,641 145.5 14.1 640.1 72.4 12.27 2.37 56.2 6.6 28.5 3.5
2008 6,074 147.2 14.5 628.8 74.7 12.48 247 56.7 53 28.3 3.6
2009 6,946 1423 12.6 654.6 67.2 13.06 2.37 57.1 3.6 27.8 35
2010 138 135.5 10.0 681.4 65.3 12.62 221 58.3 2.8 28.3 3.6
Total 70,609 145.4 13.0 639.7 69.0 12.55 2.43 56.6 5.6 29.1 5.4

S.D. represents standard deviation.
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Table 3. Number of farms participated in the trade of registered and tested pigs between farms according to

birth year of offspring

Registered Tested
Birth year Male Female Male Female
Seller Buyer Seller Buyer Seller Buyer Seller Buyer
1999 4 4 4 4 1 1
2000 18 24 9 12 4 4

2001 22 48 15 27 4 4 1 1
2002 33 61 21 42 8 11 5 7
2003 31 56 22 33 9 13 5 6
2004 34 50 22 30 9 12 5 5
2005 47 48 27 29 11 14 7 9
2006 46 47 32 30 10 15 8 9
2007 49 54 35 38 12 15 8 12
2008 46 44 24 27 11 12 7 9

2009 38 38 18 26 9 16 8

2010 27 29 12 16 7 13 6
Pooled total 98 96 67 86 21 45 17 26

Table 4. Number of registered animals (parent and offspring were raised in different farm) according to birth year
of offspring
Birth year . Sire Dam

No. of sire Female Male No. of dam Female Male
1999 4 10 81 13 12 26
2000 45 387 855 99 119 259
2001 138 3,114 4210 247 935 1,168
2002 248 5,169 7,269 524 1,783 2,376
2003 277 5,322 7,588 566 2,659 3,443
2004 248 5,815 7,787 536 1,970 2,934
2005 265 5,934 7,566 595 2,065 2,724
2006 244 4,664 6,243 459 2,472 2,906
2007 210 3,284 4,545 339 1,531 1,959
2008 198 3,864 4,662 273 1,406 1,796
2009 248 4,931 5,642 373 1,967 2,073
2010 110 2,080 2,255 163 650 698
Total" 1,102 44,574 58,703 2,279 17,569 22,362

Note " indicates pooled numbers for sires and dams.

Table 59= 55 AAE TEY oleTg ddo| AL FAE THE 7PF AT EEH FA o S Aojgta T
SE 1527, EE 1479F7F o)FHY FELRRE 9F 29,0007 T 4 vk Yol -5 74 752F9) 1,479 AAE Fol
o] akEo] Hoju $E¥ Aow 7|EHL, EESCZRHE o 189F¢} 571FWe] FEEe] AAS Witte AL HYFu ¢l
15,0007} Hojut 555 2 0% BRIt Table 59 AT A th o] FA= e AA=S Tadol AFS A Aolzp]
B9 ARE Foll A4 A QARSI AAE ] Qi whEhA] o] Hrtks FES ARl £ EE dlshs o] A4S 2439
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Table 5. Number of tested animals (parent and offspring were raised in different farm) according to birth year of

offspring

Birth Only offspring tested Both parent and offspring tested
y:a:r No. of Offspring No. of Offspring No. of Offspring No. of Offspring

SI'®  Female Male dam  Female Male SIIC  Female Male dam  Female Male
1999 3 2 38 5
2000 20 8 276 11 2 2 6
2001 81 522 1,403 117 305 415 5 4 35 19 116 95
2002 141 742 1,987 314 514 969 19 92 138 69 153 221
2003 177 1,203 2,728 411 825 1,679 70 471 889 204 479 922
2004 147 1,501 2,939 412 623 1314 41 421 753 125 332 587
2005 163 1,945 3,026 456 920 1,229 52 690 777 192 606 579
2006 150 1,686 2,509 337 1,086 1,310 33 824 1,048 181 825 880
2007 95 848 1,165 215 730 748 18 295 362 94 498 438
2008 88 805 979 153 526 576 15 59 153 48 178 222
2009 96 1,268 1,512 174 495 558 21 363 349 96 262 230
2010 12 25 66 16 7 40 5 5 38 11 2 32
Total" 752 10,555 18,628 1,479 6,033 8,872 189 3,224 4,548 571 3,451 4,206

" indicates pooled numbers for sires and dams.
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Table 6. Number of records according to birth year and farms

Birth year Subordinate farm Joiner farm
0940 7010 8005 2006 7001 2111 3562 5819 Total
1999 77 479 109 85 2 752
2000 190 623 294 676 31 1,814
2001 429 576 402 9638 10 2,385
2002 263 561 199 1,826 15 209 3,073
2003 114 396 400 1,334 5 1,377 3,626
2004 363 488 333 953 1,719 3,856
2005 423 387 512 1,489 742 1,070 4,623
2006 447 310 305 1,143 679 2,005 4,889
2007 196 426 110 992 879 2,465 173 5,241
2008 69 448 41 688 281 2,147 548 4222
2009 127 358 41 582 785 2,252 1,409 5,554
2010 1 37 30 33 101
Total 2,699 5,089 2,746 10,766 2,687 4,047 9,939 2,163 40,136
Table 7. Heritabilites and standard errors of heritability of traits according to farms
No. No. Back fat thickness . Days to . )
Farm . - Loin Daily gain
records pedigree Shoulder Belly Waist 90 kg
7001 2,687 4511 0.30 0.42 0.37 0.52 0.58 0.48
(0.04) (0.05) (0.05) (0.52) (0.05) (0.05)
Joiner 2111 4,047 7914 0.24 0.19 0.09 0.37 0.37 0.37
farm (0.07) (0.07) (0.06) (0.03) (0.04) (0.04)
3562 9,939 18,252 0.20 0.38 0.25 0.21 0.32 0.32
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03)
5819 2,163 3,759 0.08 0.13 0.05 0.02 0.23 0.19
(0.04) (0.04) (0.03) (0.02) (0.06) (0.05)
. 0.04 0.29 0.05 0.04 0.09 0.08
Sub-population
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
0940 2,699 6,427 0.20 0.45 0.14 0.34 0.50 0.42
(0.04) (0.06) (0.04) (0.05) (0.06) (0.05)
Subordinate 7010 5,089 18,465 0.31 0.34 0.32 0.24 0.35 0.38
farm (0.05) (0.05) (0.05) (0.03) (0.04) (0.03)
8005 2,746 9,288 0.17 0.31 0.25 0.26 0.34 0.30
(0.04) (0.05) (0.05) (0.05) (0.06) (0.05)
2006 10,766 19,676 0.27 0.42 0.38 0.29 0.39 0.39
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03)
. 0.34 0.53 0.41 0.51 0.42 0.42
Sub-population
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
0.34 0.52 0.40 0.53 0.43 0.40
Population
(0.02) (0.01) (0.01) (0.01) (0.01) (0.01)

Figures in parenthesis represent standard errors of heritability.
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o A=Y A3 a3 A fFRsEe] 37 Hsdth o (additive genetic Varlance)ol A= 9] Table 7914 thA 4
A g4 §48A4 23 (multi-trait genetic analysis model)S 22 A% FE4 (Joiner farm)Eo] $& F48& e,
AAe] M F& G T Zlo] YUY B 5 9k Table 8914 o5 w4 FHTAE AH o A Uehith
Table 79 A= w49 27} 749 WHolE st == ol AX F=F (Joiner farm)E°] AAHQ AexAds} Ads
b, 2 A3 T4 (Joiner farm)o] WAl oM o] Foto] FHAOR #ASFE ofFiL USS AEITE AR T
A Yeldaz ok 5% ol fAoe] tatks A 5 el (Joiner farm)E2 IS Hrlstol® AU fAEAte] YAl U
789 a8 FHA A Z EAdAl] digk Bogke Aole  ERiTh wbHol ¥4 F=7 (Subordinate arm)E] e 23]7
711geta & ¢ vk M o] FAtolv, AR = FHdke] FAkET o A YE
A% =% (Joiner farm)E9] Fgo] vk AL o] FgEo] Y o] FFEY FTE TYA (uniformity)S A GRS & F
FAMAE aeste] 7hA 23S FetiA wilE Fdste] o Qlrh WA JPo® RokS v K wse AgE Holn
F THAIES B8 7] wliteln, B skl olfi= JHARE itk RAte] A2 e ¢ FEY EoE fUAE A
of s Aol7k AA] o AAH R FHYo] vhopl ow A gt AAE FUAIA A NS A stolof dtal E
AlsEnh 2y o5 w4 e F8E FAE Afololl= & ®o] Ao A7 A vERG FEFES T dAdAG EE 1L
7} Yelhdar Qi) ojob= wi® £ %%%}(Subordmate farm) 23 AU wHAES sty FE dUHS =Y F U
9 FAES AR T vlE] vk =A vERh 2oy o E AR
A FFE EFAAS dolle Y 5 Aol THAIR] Table 9ol+= 23128 FAE §371e] FFHA7E AAHo 9
Apol& 7|91ste] Tl Aol ol ZoR AtmErh weh  th ZREE AleRd Al ZdAoE wAg gt glrk aeu
A 8o dAAol FHY A G A AT AS & A ww Al 23S 58] st AAEZRad 55 o)
T Ak g AgunlE gsto] Fr|How W & vk weba 2327t
THEY] F4oaE vwstds o ditqos i w5 H =the Ao ARERAS % EY AEE Ushile AL ol
2 fARTE FA8s W M B2 oakE E‘i’ii’—‘:q (D, T Tk Table 794 Hol % F=4 0940Z5H 21112 olsH &
& 5 FHES Bl JuE o)Fo] WUbE SGls W oAt 1 EEd 19 FERME HuA e XS HAFn 9
om, AR FEFE Zu WA UERTH(S). ﬂﬂeﬁi}%ﬂﬂ (Table 9). AA F= (AlNAE HiF 2.05%] ZHAFE e
Aol 7P SApt B vERged, olEd AR 715 ¢, @ Wi vk AH FE% (Joiner farm) 7F NEEe] 2319 et
AFA Toll oJste FALA] A7PF GEAE AS ¢ F AT 2 1.0%E Yehlz gtk Wil F4 FE7 (Subordinate
(P). AeAor dAAl dAAol S7letAl HH FHe FHA farm)s AATEF A FEF (Joiner farm) B vl 2

Table 8. Additive variance according to farms, sub-population, and population

Farm Back fat thickness . Loin Days to Daily Gain
shoulder Belly Waist 90 kg

7001 1.73 1.57 1.38 9.81 41.17 1227.0
Joiner 2111 2.95 1.04 0.74 6.70 28.42 1148.8
farm 3562 224 1.86 2.61 5.10 36.56 1223.7
5819 0.50 0.44 0.27 0.34 16.21 451.0
Sub-population 0.58 0.39 0.42 0.75 7.48 206.4
0940 1.46 1.36 0.90 8.10 61.44 1362.9
Subordinate 7010 3.90 3.59 3.21 6.17 29.20 1261.9
farm 8005 1.75 1.43 1.48 5.73 43.17 863.3
2006 3.87 2.67 3.02 5.53 35.80 1160.7
Sub-population 4.75 3.73 3.51 14.72 46.69 1432.0
Population 4.32 3.27 3.59 17.31 48.06 1443.0
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Table 9. Average of inbreeding coefficients and standard deviation of breeding values

Farm - Animal aﬁﬁmﬁf ilﬁ)\r;%)%%gg Should]z:wk fgeltlhlekneSiNaist Loin %%yskéo ]éggilf}ll

7001 M 26 0.42 0.63 0.63 0.49 1.12 3.07 16.5

All 4,669 2.92 0.89 0.88 0.79 1.35 5.19 28.7

Joiner 2111 M 288 0.02 1.02 0.58 0.60 1.84 3.50 22.6
farm All 8,203 0.11 1.08 0.65 0.59 1.80 3.80 24.6
3562 M 274 0.00 0.90 0.86 0.98 1.55 4.01 23.6

All 7,468 0.01 0.82 0.80 0.89 1.44 3.76 22.3

5819 M 16 0.00 0.34 041 0.33 0.33 2.02 10.8

All 3,795 0.97 0.37 0.35 0.24 0.31 2.11 10.7

M 25 0.23 1.42 0.88 1.50 1.21 6.14 343

Sub average

All 19,494 1.12 1.29 1.19 1.43 1.23 6.04 32.6

0940 M 9 4.69 0.82 0.69 0.45 1.26 2.84 14.2

All 6,516 2.05 0.84 0.82 0.65 2.00 6.90 31.0

Subordinate 7010 M 6 1.39 1.58 1.10 1.36 2.58 3.82 56.5
farm All 18,678 1.28 1.26 1.14 1.09 1.58 4.00 26.7
8005 M 11 0.00 0.42 0.58 0.33 1.42 1.06 6.2

All 9,387 0.65 0.87 0.81 0.75 1.61 3.87 17.5

2006 M 6 0.00 2.64 2.14 240 2.23 7.03 49.9

All 11,111 1.59 1.45 1.27 1.30 1.77 4.01 23.2

M 8 4.69 1.05 0.76 0.65 1.69 3.00 17.3

Sub average

All 21,320 0.95 1.68 2.05 1.64 4.07 540 25.3

Overall average 40,381 1.53 1.77 1.83 1.67 425 722 37.3

" includes the number of animals and their pedigree and M represents the animal moved.
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Table 12. Rank correlations on breeding values

. Back fat thickness Days to
Correlation” Loin Daily gain
Waist Shoulder Belly 90 kg
I-S 0.39 0.45 0.43 0.17 0.41 0.51
Transferred
. I-P 0.33 0.37 0.41 0.22 0.25 0.45
animals
S-P 0.61 0.60 0.59 0.48 0.60 0.67
I-S 0.63 0.73 0.70 0.17 0.37 0.80
All animals I-P 0.49 0.57 0.56 0.44 0.24 0.72
S-p 0.75 0.76 0.78 0.48 0.64 0.81

V1, S, and P represent Individual farm evaluation, Sub-population evaluation, and Population evaluation, respectively.
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