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ABSTRACT

This study estimated genetic parameters and genetic trends for production (days to 105 kg, DAYS105; backfat thickness, BFT) and
reproductive traits (total number born, TNB; number born alive, NBA) in Korean Landrace and Yorkshire pigs using data collected
from 2000 to 2024. Heritabilities for production traits were moderate to high (0.43-0.52), whereas those for reproductive traits
were low (0.08-0.12). A negative genetic correlation (-0.15 to -0.18) was observed between DAYS105 and BFT, suggesting a genetic
antagonism where selection for faster growth could lead to increased backfat thickness. Analysis of genetic trends over the 25 year
period revealed substantial genetic progress, characterized by a continuous reduction in DAYS105 and an increase in litter size
traits (TNB and NBA) for both breeds. The Yorkshire population showed higher accuracy in estimated breeding values compared
to Landrace, attributed to its larger reference population size. These results highlight the confirmed effectiveness of the national
breeding program and suggest the need for a balanced selection index considering unfavorable correlations, as well as the expansion
of reference populations for further genetic improvement in maternal pig lines.
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RESULTS AND DISCUSSION

1. 7|=SAHE 24

Table 12 = o]A, @ 34 2] DAYS105, BFTO| thet 7| 2 EAIRFS LFeUQ]tt. sl=g)o] A(N=55,575)2] DAYS105 -2
158.77112.46 Yo]1.0H, 2 I AJ(N=223,198)= 158.04+ 1346 % ER} = EZ0f|A] ARG ZES Bk SHEgo]A 2 Q@ G A 9]
BFT H -2 14911285, 14.871+2.64% UEPIT) BFTO] A& np7A| 2 T EZoj|A] SAKSH ZHe Belch 7o) Ho] Ax &
UFEFU = B 57| 4>(Coefficient of Variation, CV)S AFE3F A3} DAYS1052 & £ 2.5 9F 7.5%-8.5% 450 2 H| W& #U5}17|
UHERtTh HhH | BFTO] M 57| o] A 19.11%, 2 FM 18.23%2 DAYS1059] H]5) oF 28l o] A} &A] Lrelstt o] = At &
Aol v]s) SAI 52 FHollA 70 ko] EHFP A §lo|7} o] F-& AJAFSITHJohnson etal., 1999).

Table 1. Descriptive statistics for production traits in Korean Landrace and Yorkshire pigs

Breed Traits N Mean SD Min Max CV (%)
Landrace DAYS105 (day) 55,575 158.77 12.46 122.00 190.00 7.85
BET (mm) 55,575 14.91 2.85 8.00 23.60 19.11
Yorkshire DAYS105 (day) 223,198 158.04 13.46 120.00 190.00 8.52
BFT (mm) 223,198 14.87 2.64 8.00 23.06 18.23

DAYSI105, Days to 105 kg body weight; BFT, Backfat thickness; N, Total sample size; SD, Standard deviation; CV, Coefficient of
variation.

H A F2of it 7] % SAIZS Table 201 A=t HE0] AN=17,572) TNB B2 12.574+3.33F, L A (N=81,258)=
122243.195F 2 UEFGTH NBAQ] ¢ =g o] AN=17,572)= 11.60£3.025F, LA (N=81,258)= 12.17+336F2 FAME ATt
TNBOA = =g o] A7} ohA A Yebgtou, AAA Q1 44| QI NBAE 237 =34t CVE Hlws) & uff, A P2
2 26.03%~27.61%2] H 9| 2 YEfLF AHS FE(7~19%)°ll Bls &5 &2 Ho|& Eitt o= ¥4 A& o] 474 53 Eqtoh
e AL e, Akt AH 5 9% 8Rlo ofsl AA] JFS Bha= AIAFTH(Yang et al., 2024).
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Table 2. Descriptive statistics for reproduction traits in Korean Landrace and Yorkshire pigs

Breed Traits N Mean SD Min Max CV (%)
Landrace TNB 17,572 12.57 3.33 3.00 22.00 26.49
NBA 17,572 11.60 3.02 3.00 20.00 26.03
Yorkshire TNB 81,258 12.22 3.19 4.00 20.00 26.10
NBA 81,258 12.17 3.36 2.00 22.00 27.61

TNB, Total Number Born; NBA, Number Born Alive; N, Total sample size; SD, Standard deviation; CV, Coeffi-cient of variation.

2. 9HEA XX

Table 3-> DAYS105, BFT & 2] B4 JE (R 9 22, 88 w), 94 38 r) 78 XS UERHATE DAYS105 F& 2] 548
2 HEFo]A FFol|A 04610.01, LT A0 = 04310.012 FE ATk DAYS1059] H5AIsE & 5 L5 4%= LERIT
BFT9] §-3182 o] A 0.52+0.01, LI oAM= 04510012 eSO W, HEA L= 11~12%2] £215 Bk dubg o
E /Aol 04 o1 A el fAYE 7 FAE BRoket, 2 A7 2 F ES Y F A BE 52 /4y
(Clutter, 2011; Hermesch et al., 2000). L Zof| A = @ o] A 2] BFT S48 0] 0522 7Fd =] Uehytt). o)== AS o] 2747
B {AH QRlo] YIS otA W2 onlsh, wpetr] BHY AdAoll AT 7HA] A (Mass Selection) = -F-2]0] &t -7
2 7S 7)o)Et 4 18- AJAFSHHJohnson et al., 1999). =& 7+ H|aoj| A= ST glo]| A7} @ A o] H]af T A BFojA] tha

2 Y S B3, o= siEgo| A0 f37 Fato] @ Ao H]s) TiH 0 & FA GA= I YA, EE A Motk o &
A 0 2 EAE S 7HsAd S AAFSHTH(Zhang and Zhang, 2016; Lopez et al., 2018; Ogawa et al., 2023).

Hir d

Table 3. Estimates of heritability (diagonals) and genetic correlations (upper diagonal) and phenotypic correlation
(lower diagonal) of production traits with standard error in Landrace and Yorkshire pigs using a multiple-trait
animal model.

Genetic Parameter Estimates

Breed Trait DAYSI05 BT Genetic Variance Residual Variance CVg
Landrace DAYS105 0.46 £+ 0.01 -0.15 = 0.02 50.30 + 1.62 57.64 £ 0.92 0.04
BEFT -0.10 = 0.01 0.52 = 0.01 344 £ 1.01 3.18 £ 0.06 0.12
Yorkshire DAYSI105 0.43 £ 0.01 -0.18 = 0.01 47.90 + 0.83 61.56 + 0.48 0.04
BFT -0.13 = 0.00 0.45 £ 0.01 2.73 = 0.05 3.38 = 0.03 0.11

DAYSI105, days to 105 kg body weight; BFT, backfat thickness; CVg, genetic coefficient of variation.

DAYS1052} BFT 7He] f/d82 & £5 BFollA] oFst 3o] A S BTk =)ol A 0.15, 834 -0.18). o= 7414
O = /Ao e A= Y™ @)L SATFAE 251 FAYA = Bl Ue= UEFATHChoy et al., 2015). o] 2|3t
9] Al 22 F= N o] whe g%t g2 SAIolgke F VA HRE FAlof gl wet st a4
3 ¥HA|(Antagonism) 2 31412 4> RATHClutter, 2011; Hermesch et al., 2000; Holm et al., 2004). =, /d%}o| w2 Z0 20k M-S g
74 SAe] FAYA o] Jlo] FF §F AR 1 Alofle ol e - AT 1Esto], & F Ao AAA 715 5 A3
24 H A 2] 4x(Selection Index) -3 ©] E 2 5}CH(Clutter, 2011; Dekkers, 2007).

TNBE} NBA &0l thgh 24 J 21 2 b, 48 0?), 74 ) 37 2] Table 40l JEPHSITE TNB 29| gk
A=ao]A0X 0.09, LA 0.122 =T TNBS] BIEAIsE 7.1~9.2%= UEFGHTH NBA 29| p? gH2 sHEgo] A
0.08, 2IA+= 0.102.2 LERSTH NBAS] B S A5 6.5~7.7%2 UERGTH B AAto| M= WAl R o] g1 248 98| o
A 2§ (Single-trait model)S 2835} 02 2 TNB2} NBA 7H] G2 24514 ottt
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Table 4. Estimates of variance components and genetic parameters for reproduction traits in Landrace and
Yorkshire pigs using a single-trait animal model.

Breed Trait fo% Ope® (o [ 2 r CVg
Landrace TNB 0.80+0.10 0.73+0.10 7.28+0.09 0.09+0.01 0.08+0.01 0.17£0.01 7.10
NBA 0.58+0.08 0.5470.09 6.30£0.08 0.08+0.01 0.0720.01 0.15%0.01 6.55
Yorkshire TNB 1.260.07 1.012£0.06 8.55+0.05 0.122£0.01 0.09240.01 0.21£0.00 9.20
NBA 0.8910.05 0.81£0.05 7.20£0.04 0.10%0.01 0.0920.01 0.1940.00 7.74

0%, additive genetic variance; ope?, permanent environmental variance; o.?, residual variance; h?, heritability; c?, ratio of
permanent environmental variance to phenotypic variance; r, repeatability; CVg, genetic coefficient of variation.
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Figure 1. Genetic trends for production traits in Landrace and Yorkshire populations. (a) Days to 105 kg (DAYS105),
(b) Backfat thickness (BFT).
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Fig. 1(b) ollA] BFTS] §-44 FAl= 55 2 /dolsh sje& B3t} si=af|o] A= 20004 0.630 mmollA] 2014 1.45 mm7HA] 5
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Figure 2. Genetic trends for reproductive traits in Landrace and Yorkshire populations. (a) Total number of born
(TNB), (b) Number of born alive (NBA).
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