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ABSTRACT

In this study, assumed effects according to participation in breed, sex, parity, test year, test season, test
classification, and swine genetic improvement network program which affected influences to daily gain, 90kg
reaching age, back fat thickness, eye muscle area, and lean percent which were test traits of swine by using datum
on tested 235,596 pigs of farms by Korea Animal Improvement Association from 2010 to 2015.

As a result of verifying significance on each factor in all investigated traits, significance in daily gain regarding swine
genetic improvement network program was not admitted, but all effects on breed, sex, parity, test year, test season,
test classifications accepted high significance from investigated whole traits (p<0.01). In total average and standard
deviation by trait, daily gain was turned up to each 622.83+69.66 g, 606.72+68.64 g, 662.18+67.07 from
Landrace, Yorkshire, Duroc by breed, and 148.86+12.63 days, 150.23£13.13 days, 140.14+11.41 days were shown
in case of 90 kg reaching age. In case of back fat thickness, 13.46+2.63 mm, 29.60+4.22cm? and 14.24+2.62 mm,
12.95+2.46 mm, respectively, and each 57.05£8.12%, 57.38+6.41%, 50.48+19.64% were investigated in case of
lean percent. Breed, sex, parity, test classifications, division of program participation, effects of environmental
factors showed significant differences (p<0.05).
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Table 1 Number of records by breed, sex, parity, year of test, month of test, test method, join method

Breed No. Sex No. Parity No. YOT' No.
Landrace 37,991 Female 192,478 1 64,268 2010 36,257
Yorkshire 162,322 Male 43,118 2 50,706 2011 33,040
Duroc 35,283 3 42,818 2012 40,013
4 31,993 2013 40,385
5 21,767 2014 42,156
6 13,679 2015 43,745
7 7,155
8 2,553
9 564
10 93
Total 235,596 235,596 235,596 235,596
SOT? No. Test method No. Join method No.
Spring 58,229 KAIA® 63,341 Joiner farm’ 128,866
Summer 57,255 Test Farm* 172,255 subordinate farm® 106,730
Fall 65,910
Winter 54,202
Total 181,394 235,596 235,596

'YOT: year of test, 2SOT: season of test, *KAIA: on farm test by obserber of KAIA (Korea Animal Improvement Association), *Test Farm; On farm test by
official (Certified) technician of farm, *Joiner farm; Farms participating in the swine genetic improvement network program, °subordinate farm: Farms not
participating in the swine genetic improvement network program.
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Table 2 Kolmogorov-Smirnov test of each traits

Item ADG D90KG BF LMA LP
No. 235,596 235,596 235,596 235,596 235,596
K-s D' 0.026 0.037 0.040 0.162 0.300

'K-S D : Kolmogorov-Smirnov statistic, ADG: Average daily gain (g), D9OKG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle
area(cm?), No. Number of observation, P > 0.05 : Normal distribution, P < 0.05 : Not normal distribution.
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Table 3 Descriptive statistics for each traits by sex

Estimation of Environmental factors for performance testing data of breeding swine

Item ADG D90KG BF LMA LP
Landrece No. 37,991 37,991 37,991 37,991 37,991
Mean 622.83 146.86 13.46 28.93 57.05
SD 69.66 12.63 2.63 5.07 8.12
Min 431.5 110 6.2 0 0
Max 837.7 191 22.24 39.79 66.7
CV (%) 11.19 8.60 19.55 17.53 14.24
Yorkshire No. 162,322 162,322 162,322 162,322 162,322
Mean 606.72 150.23 14.24 29.60 57.38
SD 68.64 13.13 2.62 422 6.41
Min 4342 110 5.55 0 0
Max 837.7 191 22.24 39.79 66.9
CV (%) 11.31 8.74 18.43 14.25 11.17
Duroc No. 35,283 35,283 35,283 35,283 35,283
Mean 662.18 140.14 12.95 24.34 50.48
SD 67.07 11.41 2.46 9.77 19.64
Min 421.4 110 5.62 0 0
Max 837.7 191 22.22 39.79 66.9
CV (%) 10.13 8.14 18.99 40.14 38.91

No. Number of observvation, CV : Coefficient of variation

ADG: Average daily gain (g), D90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean Percent (%).

Table 4 Descriptive statistics for each traits by join method

Item ADG D90KG BF LMA LP
Joiner farm No. 128,866 128,866 128,866 128,866 128,866
Mean 617.96 147.61 14.02 27.95 54.74
SD 69.23 12.47 2.63 6.85 12.80
Min 4342 112 6.24 0 0
Max 837.7 191 22.24 39.79 66.9
CV (%) 11.20 8.45 18.73 24.49 23.38
Subordinate farm No. 106,730 106,730 106,730 106,730 106,730
Mean 617.22 148.87 13.81 29.61 58.18
SD 73.75 14.20 2.67 4.15 4.74
Min 421.4 110 5.55 0 0
Max 837.7 191 22.24 39.79 66.9
CV (%) 11.95 9.54 19.34 14.02 8.14
No. Number of observation, CV : Coefficient of variation
ADG: Average daily gain (g), DOOKG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean Percent (%).
ShAED 2N
kA 9 el 34
2 Ao ZARN = A LALTAE, SALFA, 90kg =ELE, 54 HAeE A o] iRt
FAHEA A= Table 50| A o BATE ZF g.9lof diet-f-o1d A 2vE ATl thet ST HA oA
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roldol A kot ol & Alelet 55, A, A, AL, ARAN, AT B SR IFHIEATAN Frod7Eel
et B avbe 2AR BE G =0 Fod(p<0.01)0] A7F= AT

Table 5 Source of the variation, degree of freedom, mean square and test of significance for each traits

Source "DF ADG D90KG BF LMA LP
Breed 2 27245098.20%* 824366.05%* 14060.66** 411356.36%* 996357.05**
Sex 1 62273351.24%* 1709327.50%* 124715.24%* 57817.44%* 61532.62%*
Parity 5 11849553.89%* 445580.21%* 2136.14%* 47759.00%* 86615.23%*
YOT! 3 10592239.16%* 289121.67+* 2518.74%* 28815.76+* 88468.93**
SOT? 9 4500824.82+* 143077.65%* 2636.57** 60909.17+* 185213.39**
™ 1 11049144.35%* 436205.64%* 143.48%* 92.17™ 8642.41%*
M 1 11914123.82%* 369795.85%* 3645.21%* 33343.50%* 199353.76**
Regr+ 1 5007284.57**  2828606.85** 44646.49** 8620.79%* 54490.24**
Error 235572 4184 133.36 5.98 29.58 93.11

DD.F : Degree of freedom, NS : Non Significant, ** : P < 0.01, + : Regression on final weight, ADG: Average daily gain (g), D90KG: Age at 90kg (day), BF:
Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent(%), 'YOT: area of test, SOT: season of test, *TM: test method, *JM: join method.

59 8y

ZAbE 7t g o] 58 qalo] gt H|AARE Hvt it B QAFE FAIRE 271 Table 6371 Z.oH, ZAMH 4 BE FF
7ol frofgt xtolE YEPH ATt (p<0.05) LESAHHFS] -9 DurocEo] 649.85+0.82g=2 7H 5.0 H, LandraceE}
YorkshireZ0] 212} 623.82+0.82g 2} 615.43+0.77g © 2 4] DurocEol| H|5}o] WA YRt 90kg 2L H 0] 749 AdZA]
2} nE7IR| 2 DurocEo| 142.82+0.15942 §ojdoz 71 2 et o™ LandraceZ3} YorkshireZo| 212k
147.23£0.15 47} 148.80:£0.14 2 24 DurocZol| 1|5 27 vrebgdt). SAF72] 79 LandraceZ©] 12.75£0.03mmz 7}
ZF A e AL, Duroc®0] 12.87+0.03mmE eSS ™ YorkshireZ 13.36+0.03mmE 7P 7247 eSSt SATHHZA]
T} A-8-8-9] A€ YorkshireZ0] 212} 29.18+0.06cm?, 58.20+0.11% 2 -§-0]A © 2 714 @451 Vel 2™ DurocZo| ZFz+
24.95+0.07cm?, 51.69+0.12%= 7P W& 710 2 et} WhH Landrace -2 212} 28.64+0.07cn?, 57.87+0.12%2 LIERITE

Table 6 Least-square means and standard errors for all traits of Swine by Breed

Breed No. ADG D90KG BF LMA LP

Landrace 37,991 623.82°+0.82 147.23%+0.15 12.75%0.03 28.64%+0.07 57.87°+0.12
Yorkshire 162,322 615.43°40.77 148.80°+0.14 13.36+0.03 29.18%0.06 58.20%+0.11
Duroc 35,283 649.85°+£0.82 142.82°+0.15 12.87°+0.03 24.95%0.07 51.69+0.12

Note : Means in the same column with the same letter are statistically insignificant at 5% level of significance, ADG: Average daily gain (g), DOOKG: Age at
90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm®), LP: Lean percent (%).

o] w3}
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Table 7 Least-square means and standard errors for all traits of Swine by Sex

Sex No. ADG D90KG BF LMA LP
Female 192,478 606.46°+0.77 150.13%+0.14 14.03°+0.03 28.30%£0.06 55.19°%+0.11
Male 43,118 652.94°+0.81 142.43*4+0.14 11.95%0.03 26.88°+0.07 56.65+0.12

Means in the same column with the different letter are statistically significant at 5% level of significance, ADG: Average daily gain(g), D9OKG: Age at 90kg
(day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).

Aate] &yt

of| M= ZARE 7t P o] 4txte] Ftof] gt X| AR5 H A9t B @ AFE FAISHL 0, 7 3 iR AERtol whet S A
20 g ot 2polE YERN ATt (p<0.05) DFSAZ AoiAl= 24E2 1ol 640.01+0.33g% o2 0= 71 95131
o 1:Ex} o) 291 21o]7F Q121 94 ol A 618.13+2.73g 2 7H Edot ol o™ 104k} -0 A 2to|7} LpehtA] eigtet.
90kg =R UL 24}l 4] 144.45+0.06 L2 7 BH-2 71 0 & LFERE T 94EJollA] 148.26+0.49Q8 2 71 71 Zl o 2 vpehyt
O} 74k, 84k 9l 104F21eE -0 Q1 2ol & Ut 2] It SAHFAR= 104K4F 12.66+0.25mm 0 = 7P GFgkott9
ARt} §-o)2Q1 2ol 7 Gl 74k oA 13.2740.03mm = 7H AT SATHAA-S 84ERtellA] 27.94+0.1 1em’ & 1-9]
20 & 71 943 Ok 44kaL 64k} 9l 74kALe}-G-01 2% Zfo |5 BRI QhXa, 14FR1ellA] 26.59+0.02em” 0 2 7P B
51901 10481 5-214 Zfol7t glolTh. 4882 443 oA 56.53+0.06% = 7HE 901 2t 64k et ol 2 Q1 Afo] 7t
B1L0m 104E8A 55.3841.00%2 W7 Liebgt oLt 14kRet 0] 291 Zfo | rERiA] e3iet.

Table 8 Least-square means and standard errors for all traits of Swine by Parity

Parity No. ADG D90KG BF LMA LP
1 64,268 639.74*+0.29 144.60°+0.05 12.90°+0.01 26.59%+0.02 54.290.04
2 50,706 640.01%£0.33 144.45%+0.06 13.02°+0.01 27.43°+0.03 55.89%£0.05
3 42,818 635.16"+0.35 145.30%+0.06 13.12°0.01 27.78"+0.03 56.37"+0.05
4 31,993 634.74"+0.40 145.43°£0.07 13.17+0.02 27.86+0.03 56.53'+0.06
5 21,767 633.05°+0.47 145.70°+0.08 13.08%£0.02 27.73°%£0.04 56.40+0.07
6 13,679 627.40°+0.58 146.74°+0.10 13.14°+0.02 27.83%+0.05 56.42°+0.09
7 7,155 623.69°+0.79 147.49+0.14 13.27g+0.03 27.85%+0.07 56.13%9+0.12
8 2,553 624.25%1.29 147.38+0.23 12.92°+0.05 27.94%+0.11 55.93%+0.19
9 564 618.13+2.73 148.26"+0.49 12.66+0.10 27.80%°+0.23 55.89°+0.41

10 93 620.81°+6.71 147.46"+1.20 12.66"+0.25 27.09°+0.56 55.38°%+1.00

Means in the same column with the different letter are statistically significant at 5% level of significance,
ADG: Average daily gain (g), D90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).
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Table 9 Least-square means and standard errors for all traits of Swine by Year of test

YOT No. ADG DI0OKG BF LMA LP
2010 36,257 630.30"+0.82 146.12°+0.15 12.95+0.03 27.7440.07 56.35°+0.12
2011 33,040 614.42+0.83 149.27°+0.15 13.02°40.03 26.974+0.07 54.85%£0.12
2012 40,013 627.05°+0.82 146.78°+0.15 13.13%£0.03 27.46%0.07 55.54°+0.12
2013 40,385 633.99+0.82 145.44+0.15 13.07°£0.03 27.08%£0.07 55.62°+0.12
2014 42,156 635.55°+0.82 145.04°£0.15 12.83%+0.03 28.07°+0.07 56.61%£0.12
2015 43,745 636.87+0.82 145.04%+0.15 12.96°+0.03 28.23%0.07 56.56%+£0.12

Means in the same column with the different letter are statistically significant at 5% level of significance,
ADG: Average daily gain (g), D9OKG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).

AAES] a3t
Table 100f|4= ZARE 7t @4 o] HAAE o] Gartof| gt X Axp5F ]9t & £ BAloF3lom, AR 4 240
A A7gAAEe fﬂrﬂ}%ﬁﬂﬂ_"& %943} 2ol S LR (p<0.05) 45 l%k 90kg Em g 9 SAYFAE Bl 42
641.14+0.80g, 144.38+0.142 @ 12.83+0.03mm= 7 5517 L}E} o AFFAF}90kg TEAH2 71, SA
FAE ALl geld o= 7P ‘7){8 A0 2 ettt SAITAAT 882 A2l ZH2}F28.1240.07cm’, 57.01+0.12% 2
ol o= 7P oA UER o™ Joll ol o= 7R WA UEht o v Aea-2 ol 53t 7oA Rl AfolE UEiA] ¢
At

Table 10 Least-square means and standard errors for all traits of Swine by Season of test

sot” No. ADG D90KG BF LMA LP

Spring 58,229 641.14*£0.80 144.38%£0.14 12.83%£0.03 27.15%0.07 55.52°+0.12
Summer 57,255 626.41°+0.80 146.75°+0.14 13.00°£0.03 27.41%40.07 55.47°40.12
Fall 65,910 624.09°£0.79 147.19°£0.14 13.03%+0.03 27.69%+0.07 55.69°+0.12
Winter 54,202 627.15°+0.80 146.79°+0.14 13.12°+0.03 28.12°+0.07 57.01%£0.12

Means in the same column with the different letter are statistically significant at 5% level of significance,
DSpring : March~May, Summer : June~August, Fall : September~November, Winter : December~February
ADG: Average daily gain (g), D9OKG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).

ATl axt

Table 11-> ﬁ} 7 g7 o) 47 ol whet A2l A7 H A o E?M gt 2GS 2] 9 EF QAFE BAISH
o, 25 9 A 25 el el A2 517 Ao & Hebiclpe0.05), A7l e AT o
90kg =L AT FAAONA 22} 638.77+0.77g, 144.48+0.14 L 2 253 A © 2 Ve v SR 3-8-8-2 8ld
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Table 11 Least-square means and standard errors for all traits of Swine by test method

™ No. ADG 90KG BF LMA LP
KAIA" 63,341 620.63%+0.80 148.08%+0.14 12.96*+0.03 27.56°+0.07 56.18°+0.12
Test Farm” 172,255 638.77*+0.77 144.48+0.14 13.03%+0.03 27.62°+0.06 55.67°+0.11

Means in the same column with the different letter are statistically significant at 5% level of significance,
DKAIA: on farm test by observer of KAIA (Korea Animal Improvement Association), »Test Farm; On farm test by official (Certified) technician of farm,
ADG: Average daily gain (g), 90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).
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HAFNEQG A Fod-22] a3

Table 120]4= ZAFE 2} 4 9] =27 EQI ALY Fhof Aol mhE holg-=7d 3t vixtolg=d<] avte] ot 2|2
APt EEQAE BASIOH, ZAFE A HAlA o] 2] wet FAFCE foltt ZolE HErltt
(p<0.05). 2415 AHE A B H HfR7NFI ETALS Zhofof wet AFFAIE, 90kg EH LT, SAHF, SHEHA 9
A28 217} 638.22+0.78g, 144.78+0.14%, 12.8420.03mm, 28.04+0.07cm’ & 57.02+0.12% % H)Fo] =7 o] Hojst
AHTH oA 0 & 949t AiE UER QI

Table 12 Least-square means and standard errors for all traits of Swine by join method

G No. ADG 90KG BF LMA LP
Joiner farm" 128,866 621.18°+0.78 147.78°+0.14 13.14%+0.03 27.14°%+0.07 54.82Y+0.12
subordinate farm? 106,730 638.22%+0.78 144.78*+0.14 12.84%+0.03 28.04°+0.07 57.02°£0.12

Means in the same column with the different letter are statistically significant at 5% level of significance,

DJoiner farm; Farms participating in the swine genetic improvement network program, “subordinate farm: Farms not participating in the swine genetic
improvement network program,

ADG: Average daily gain (g), 90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).

= Holof aelsto] 24 At AR A"l E% ﬁéé‘Oﬂ P& vH= Aoz yerd

th. o= HiA] 9] B¢ FrdHol vhe SAE =L SA HA ot Aot ve B4 o' A 4= Sk
AR TmAEol 194 S7IRtel wet di5= 1% 90kg EH LY, SATFA, SHHH
=hel Z}7}0.498¢, 2.891%, -0.224mm, -0.037cm’, 0.047%%] Hs}sl.on, Eo] AFSA = 90kg =L F %
2 At PR = AR YESITH

Table 13 Regression coefficient of each trait on final test day with the standard error

Regression ADG 90KG BF LMA LP
Final test day 0.498** 2.891** -0.224%* -0.037** 0.047%*
Standard errors 0.001 0.004 0.006 0.004 0.002

#* 1 p<0.01, ADG: Average daily gain (g), 90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle area (cm?), LP: Lean percent (%).

Table 14+=E=2] ZAF ol gt ERF 4T 9 =9V vephd Zloloh thizhd 9152 dubdykAe] digh 2t=o]
1 ThZHA o E-2 VAol thet Apmoth AE A EH, 787 -0.97~0.32, -0.98~0.312] 9o TS Ho
™, AFSAF T} 90kg EF L] ZF2F-0.97, -0.98 2 7 FO] kS Kt A d-gAll=re] -9 2424 0.32, 0.319] 7t
3 0] 74% 27+ -0.12, -0.57 = F-o] kS Yei Qiet. ST A7 A
589 742174072, 0.342 =2 A 9] TS Vet AT &8, 4, A8dE, APAE, AL dARE L 3
]GRO AT At HH QPRS0 7471, 15, 0.32, 0.10, -0.08, -0.10, 0.12 2 -0.01 2 LEREIT, 9140
0.14,0.31, 0.11, -0.08, -0.09, 0.12 = 0.00.2.2 L}EFTE.
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Table 14 Phenotypic correlation coefficients among economic traits

Item Breed Sex YOT SOT Parity TG IG ADH 90KG BF LMA LP
Breed 0.24%*  -0.03** -0.01** -0.07**  0.01** -0.14*¥*  0.15%¥* -0.13** -0.05%* -021** -0.18**
Sex 0.24%* -0.02**  -0.01**  -0.05*%*  0.07** -0.15%*  0.32*%* -0.30** -0.32** -0.21** -0.06**
YOT -0.03**  -0.02%* 0.01*¥*  -0.02**  0.13**  0.16%¥*  0.10** -0.13**  0.02**  0.08**  0.05**
SOT -0.01**  -0.01**  0.01** 0.00™  -0.03**  0.02** -0.08**  0.09**  0.03**  0.06**  0.06**
Parity -0.07**  -0.06** -0.01**  0.00™ 0.01** -0.01** -0.10**  0.10**  0.05**  0.10**  0.09**
TG 0.01**  0.07**  0.14*¥* -0.03**  0.02%* -0.44**  0.12%*  -0.17**  0.04**  -0.04** -0.08**
IG -0.14**  -0.15%*  0.16%*  0.02**  -0.02**  -0.44** -0.01*  0.05%*  -0.04**  0.14**  0.17**
ADG 0.14*%*  0.31*%  0.11** -0.08** -0.09**  0.12**  0.00™ -0.97¥*  -0.24¥*  -0.22%*  -0.06%*
90KG -0.14¥*  -0.31**  -0.13**  0.08**  0.09** -0.15%*  0.03** -0.98** 0.19%¥*  0.20%*  0.07**
BF -0.05%*  -0.32**  0.02**  0.03**  0.06%*  0.04** -0.04** -023*%*  0.18** 0.08%*  -0.12%*
LMA -0.16%*  -0.24**  0.11**  0.04**  0.06%*  0.03**  0.11** -028**  0.26**  0.04** 0.72%*
LP -0.06%*  0.09**  0.07**  0.01**  0.00™ -0.06**  0.18%*  0.07** -0.04** -0.57**  0.34**

NS : Non Significant, ** : P <0.01, * : P <0.05, ADG: Average daily gain (g), 90KG: Age at 90kg (day), BF: Backfat thickness (mm), LMA: Loin muscle
area (cm®), LP: Lean percent (%).
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Figure 1 The trend of phenotypic value changes per year of test for the average daily gain in each breed.
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Figure 2 The trend of phenotypic value changes per year of test for the age at 90kg in each breed.
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Figure 3 The trend of phenotypic value changes per year of test for the backfat thickness in each breed.
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Figure 4 The trend of phenotypic value changes per year of test for the loin muscle area in each breed.
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Figure 5 The trend of phenotypic value changes per year of test for the lean percent in each breed.
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Figure 6 The trend of phenotypic value changes per year of test for the average daily gain in each breed by join swine
genetic improvement network program.
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Figure 7 The trend of phenotypic value changes per year of test for the age at 90kg in each breed by join swine genetic

improvement network program.
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Figure 8 The trend of phenotypic value changes per year of test for the backfat thickness in each breed by join swine
genetic improvement network program.
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Figure 9 The trend of phenotypic value changes per year of test for the eye muscle area in each breed by join swine
genetic improvement network program.
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Figure 10 The trend of phenotypic value changes per year of test for the lean percent in each breed by join swine genetic
improvement network program.
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