AR A 2022, 49 (10): 112-117
Guangdong Agricultural Sciences DOI:10.16768/j.issn.1004-874X.2022.10.013

A, Ml T, JRRE), RANM, AIEE, KW, Bl RPUEREAE R B S BB RR [T ]
PR R, 2022, 49 (10) ¢ 112-117.

KA A R3S 8 3 e o B

g L BER RRS, Rm, ARE, K B, St
(1 AER RN K 2E SRl 2B | B FAREFNE TR ARGFZE O, A& T 510642;
2. VIR BACHT B BEERABR AR, TV T 530022)

O ZE: [Hm] XK AL 100 kg /R HE H# (DAYS_100) . ik 100 kg /45 H 3% 8 (ADG_100) . ik
100 kg AREMRALEF (LMA_100) F1ik 100 kg (AEFFEEE (BFT_100) 4 MRS TG SEAN T, s-priEiRE
HIAH A B A RIS, Sy HARERAR G o RAR AR YR . [ D7k ] AR DY R A% O B PR 104
2002—2020 AR [ A KR e 5%, R R BTS2 ma 4 188 A Kbk i PR HEA T 18 5 R0 43 BT, 38 F DMU
AR Z RN T 4 MR A BEAGE L S8, RIS IT AR 33 S PR fR (8] Fr 53 12 AH DG IR T AH O L K iskt % it
RREMHRE. [ 455 ] K% DAYS_100. ADG_100. LMA_100 1 BFT_100 ffhiiisi% 7743514 0399, 0.391 .
0.433 F10.421, HJETrhEsie S, Pk DAYS_100 Fl ADG_100 ft 4% K e RUAH I S (i AHE, HH 5 RE0>
B4 -0.997 1 -0.992, DAYS_100 £HLEH GA R LIS, HA 3 MERE TREES; ADG_100 # BFT_100
WA BRI T A%, DAYS_100 Al LMA_100 Ayt fEias a2 MRt (458 ] KA 4 4k
PRIRE A E s ok, W A E i s % i . DAYS_100 Fl ADG_100 PEAR MR AHOCHERGR . #4%
14 2 TR0 22 5 B S TR B R B AR IR M e BT R B A K MR (IR R, LAk, FREEEAE P48 BUKOF (4
L 5 R G5 AR T AT RE S5 M st AL e

KEWR: KA BRR; G, ZvRRSMERL; ), sEHe; Mitama

FESES: S828 XEFRERG: A XEHS: 1004-874X (2022) 10-0112-06

Genetic Parameters and Genetic Progress of
Growth Traits in a Landrace Pig Population

YAN Qiaochu', LIN Qing', FENG Xueyan', SU Zhanqin', WU Xibo?,
SI Jinglei?, ZHANG Zhe!, LI Jiaqi'
( 1. College of Animal Science, South China Agricultural University /

National Engineering Research Center for Breeding Swine Industry, Guangzhou 510642, China;
2. Guangxi State Farms Yongxin Animal Husbandry Group Co., Ltd., Nanning 530022, China )

Abstract: [ Objective ] Four genetic parameters including days to 100 kg (DAYS_100), average daily gain (ADG_100),
loin muscle area (LMA_100) and average back fat thickness (BFT_100) at 100 kg body weight in a Landrace pig population
were estimated, and the correlations between traits as well as genetic and phenotypic progress of the four traits were analyzed,
which could provide a basis for the genetic improvement of the target population. [ Method ] Records of growth traits of
Landrace pigs were collected in a core breeding pig farm in Guangxi from 2002 to 2020. A fixed effect analysis on the factors

affecting the growth traits of Landrace pigs was conducted by R software. In addition, the genetic parameters of the four
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traits were estimated with DMU software and a multi—trait animal model. Furthermore, the genetic correlations and phenotypic
correlations between these traits, genetic progress and phenotypic progress were evaluated. [ Result ] The estimated heritability
for the four growth traits of Landrace pigs, including DAYS_100, ADG_100, LMA_100 and BFT_100 were 0.399, 0.391, 0.433
and 0.421, respectively, and all of them had medium to high heritability. Both genetic correlation and phenotypic correlation
between DAYS_100 and ADG_100 were significantly negative, with correlation coefficient —0.997 and -0.992, respectively. In
general, the phenotypic trend of DAYS_100 was rising while the phenotypic trends of ADG_100, LMA_100 and BFT_100 were
declining; the genetic trends of ADG_100 and BFT_100 showed an overall upward trend while the trends of DAYS_100 and
LMA_100 were generally downward. [ Conclusion ] The four growth traits of Landrace pigs are medium—high heritability traits,
therefore, their genetic progress can be accelerated through direct selection. There is a strong correlation between DAYS_100
and ADG_100. The management of phenotypic measurement of pig farms and the selection of target traits for pig population

breeding have an important impact on the performance of growth traits. In addition, the improvements in farm production
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management and changes in breed structure may influence genetic progress.
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Table 1 Descriptive statistics of the phenotype for growth
traits of Landrace pigs population at

100 kg body weight
-~ —
PR P R RUME R o JOREC
. . ZK0 Number of
Trait Mean SD Min. Max.
CV (%)  records

DAYS_100 (d) 169.43 1358 127.82 211.77  8.02 34 699
ADG_100 (g) 58449  46.60 44378 72574 797 34 828
LMA_100 (em?) 38.16 491 23.27 5293 12.87 30 609
BFT_100 (mm) 11.42 2.08 4.87 18.12 18.21 34610

F2 KBABEBEEE 100 kg FEEKMERFTESH FE
Table 2 F value in the variance analysis for growth traits of
Landrace pigs population at 100 kg body weight

K2 Factor HME df DAYS_100 ADG_100 LMA_100 BFT_100

M7 4 1563.68%% 1 646.72%% 7396.57%% 282.29%%
Farm
AR 18 210.26%%  208.33%%  464.23%%  127.03%*
Birth year
HA 2T 3 49,53 57.63%%  129.63%%  47.72%%
Birth season
51 1 2631.24%F 2807.81%*  856.08%*  420.02%*
SEX
HAE IR 6 04.85%% 9348k  5].16%t  19.89%*
Parity

T R 7 Sy RN B E OV IR BN 2 ( P<0.01) | B3 ( P<0.05)
IKFo

Note: “#%”7 and “*”

P<0.01 and a significant fixed effect at P<0.05, respectively.
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Table 3 Variance components and estimated heritability

indicate an extremely significant fixed effect at

for growth traits of Landrace pigs population
at 100 kg body weight

T H Item  DAYS_100 ADG_100 LMA_100  BFT_100
62  58865(2.308) 652.813(25.571)  5.016(0.201) 1.692 (0.065)
G2  88.648 (1.477) 1018.821 (16.516) 6.556(0.124) 2.325 (0.041)
ol 147513 1671.634 11.572 4.017
k0399 (0.013) 0.391 (0.013) 0.433 (0.014)  0.421 (0.013)

T o2 MMRUN T2, o2 BeET %, o2 KT, W ).
5 BRI bRifER
Note: Gdz: Addictive effect variance, GPZ: Residual variance, (SPZ: Phenotypic

variance, h% Heritability. The standard error is in bracket.



R4 KABEEKIX 100 kg FEE KR
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Table 4 Analysis of genetic correlations and phenotypic
correlations for growth traits of Landrace pigs
population at 100 kg body weight

PR Trait - DAYS_100  ADG_100 LMA_100 BFT_100

DAYS_100 ~0.992 (0.001)  0.000 (0.005) —0.097 (0.005)
ADG_100  —0.997 (0.000) ~0.008 (0.005)  0.099 (0.005)
LMA_100  0.026 (0.029) —0.041 (0.029) -0.032 (0.005)

BFT_100  —0.056 (0.027)  0.060 (0.027) -0.056 (0.028)

T b= PR A R G R HL, R = A e PR e Y
RAEHSCREL 355 NER I RER

Note: Numbers above diagonal are phenotypic correlations between

traits, and numbers below diagonal are genetic correlations between traits. The

standard error is in bracket.

23 REARSEEFHRE

115

SRRV Ay MR FE RURIAY 3 B AP (A5 5
FHIEL 1 A1, 2011 4FHER DAYS_100 F1 ADG_100
1Ak 11 B FhOE B E 4 5158 2 4.991 d /Y B E
A -16.817 g [ B MK AH; 2020 4 — % ik 2 4%
H ) S I A SR = (e, 43 5 -6 d 120 g5
LMA_100 )35 1% U e f R AU e fa S AR — 3%
1F 2008—2011 4E Pk [ Ft, 2 J5 /N Bk 8,
2017—2020 4F —E 2 N R BFT_100 A9ffiit
ﬁﬁﬁﬂ@fmm—mwiﬁﬁT%,%E3¢

Tt BRI

M it & 3E R AR Ak iR E A, ADG_100 Al
DAYS_100 [ 3% 1% #F & 48 fk % K, ADG_100 M\
2002 41 2.006 g HME] 2020 4 20.931 g, FH44;
AE 38111 1.051 g5 DAYS_100 M 2002 4F (1) =0.600 d
TRER] 2020 4E14 —6.108 d, FI5H4E T 0.306 d.

= T FMEYIE Estimated breeding value mean

640 003

B

625 20 . z

I d 0 T

610 . P é .

595 — y— 8 | = 0 T

\ y i 8

580 . " -10 T £

g =

565 " 20 £

:

£

e e el e el e e 2y | 2

2% 2%%22%2%2230%0 %0 %% %
Year

-

185 15 g

£

180 (-

]

175 P 3 mlos B

¥ o g " i

170 | B—m = !_,l - -8 0 F—g

| r &

165 o~ 05 % =

160 - = é

1.5 Z

PR eerr oo 22 2 2L g g

2% 23 %2 %2 %2 %35%5 %2 %%%

Year

KEBRRIE 100 kg FEERKPKREBFERMBEHE

Fig.1 Phenotypic progress and genetic progress for growth traits of Landrace pigs population at 100 kg body weight
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