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Comparison study of body measurement genetic parameters
according to measured months by single and multi-traits animal
model in national evaluation of Hanwoo cattle
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Hobaek Yoon and Tae Jeong Choi
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ABSTRACT

Hanwoo cattle is one indigenous breed that have been improving its genetic performance through national evaluation system. 10
categories of Body measurement are one of evaluation trait in Hanwoo population that depicts indirect growth performance. Recent
national evaluation system in 2021 have been using body measurement traits measured at 18 month that is not belong to any of the
proper test period(e.g. 12, 24 month). Though body measurement traits measured at 12 month are abundant due to not only progeny
but performance test animals, evaluation system that using traits measured at 18 month is still remained. Accordingly, this study
focused on the data by measured points and models by single and multiple trait for informing to improve genetic evaluation of national
evaluation system. Total 13370 animals from performance and progeny test animals and total of 84936 pedigree records were used.
Evaluation group were allocated into 6 in total by 3 measured points and 2 models, and compared by each group. Where regarding
only single and multiple trait model, mean of heritability for all traits is depicted as 0.27 and 0.28 in single and multiple trait model
respectively. Correlation of breeding value between single and multiple trait model for each measured points was 0.87, while body
measurement at 12 month which dataset includes performance test animals and traits at 12 month without performance test animals
were shown 0.72 correlation. Accuracy of estimated breeding value was the least when single trait model with body measurement at 12
month and 18 month without performance test animals were used (63%). Multiple trait model using body measurement at 12 month
with performance test were recorded as the highest accuracy at 74%, among the evaluation groups. Genetic trend in sires that have at
least 6 progenies was in similar pattern annually for all evaluation group except single trait model with performance test animals that
measured 12 month body measurement. The group using multiple trait model with traits at 12 month which have performance test
records were higher for all traits than other groups. In short, this study was aimed to draw the advantages of multiple trait model using
body measurement at 12 month including performance test animals.
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Table 1. Brief statistics about the studied body measurement traits by measured months

(Unit : cm) Mean and standard error of body measurement at 12 month ”  Mean and standard error of body measurement at 18 month
Wither Height (WH) 119.83(5.16) 130.77(5.23)
Hip Height (HH) 121.96(5.04) 132.18(5.26)
Body Length (BL) 133.48(7.34) 149.34(7.85)
Chest Depth (CD) 61.60(3.36) 70.53(3.40)
Chest Width (CW) 37.36(4.11) 44.79(4.11)
Rump Width (RW) 37.37(2.97) 45.00(3.38)
Rump Length (RL) 44.63(3.40) 49.70(3.71)
Pelvic Width (PW) 39.7(3.13) 45.79(3.86)
Hipbone Width (FIW) 21.66(2.76) 24.72(3.44)
Chest Girth (CG) 166.32(9.31) 194.82(9.62)

Y Total 13,307 animals that contain performance test 6,977 and progeny test 6,330 animals
? progeny test animals 6,330 only
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Table 2. Definition of evaluation groups by measured months and models

Definition of Evaluation groups

Groups Model Measured month Samples with progeny test (6,330) Samples with performance test (6,977)
A group Single trait animal model 12 Added Non

Bgroup Single trait animal model 12 Added Added

Cgroup Single trait animal model 18 Added Non

D group Multiple traits animal model 12 Added Non

Egroup Multiple traits animal model 12 Added Added

Fgroup Multiple traits animal model 18 Added Non

All parameters have been estimated under the same pedigree 84,936 animals
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Table 3. Genetic parameter of each single body measurement trait animal model by measured months

measured at 12 month ” (4) measured at 18 month * (B) adding g;ifamz ﬁsrtnor}th 20

WH 5.29 11.92 0.31 35,713.35 7.12 10.42 041 35,704.79 10.09 7.68 0.57 74,051.99
HH 5.46 11.14 0.33 35,455.85 7.24 10.57 041 35,801.66 7.95 9.25 0.46 74,118.93
BL 6.47 23.74 0.21 39,356.63 8.54 24.89 0.26 39,950.43 12.15 21.58 0.36 8347291
CD 1.01 4.68 0.18 28,885.47 1.39 6.26 0.18 30,747.35 1.99 5.60 0.26 64,071.94
CW 1.04 7.13 0.13 31,203.63 2.28 7.19 0.24 32,024.76 3.21 9.02 0.26 70,397.98
RW 0.90 4.51 0.17 28,581.64 1.67 522 0.24 30,026.24 1.74 4.88 0.26 62,251.25
RL 1.10 4.83 0.19 29,132.70 1.09 5.66 0.16 29,971.35 2.27 5.01 0.31 63,337.44
PW 110 3.83 0.22 27,948.23 1.85 5.02 0.27 29,970.77 1.87 4.42 0.30 61,456.44
HW 0.35 225 0.13 23,981.89 0.54 2.15 0.20 24,144.34 2.02 2.57 0.44 56,720.75
CG 7.72 31.39 0.20 40,997.69 14.64 37.47 0.28 42,714.02 14.40 36.62 0.28 89,258.31
¥ progeny test animals 6,330

?'13,307 animals with performance test 6,977 and progeny test 6,330
All parameters have been estimated under the same pedigree 84,936 animals

Table 4. Genetic parameter of multiple body measurement traits animal model by measured months

D D measured at 12 month
measured at 12 month (D) measured at 18 month * (E) ey ce test animals? (F)
Genetic  Residual Heribility ~ AIC Genetic  Residual Heribility ~ AIC Genetic  Residual Heribility ~ AIC

Variance Variance Variance Variance Variance Variance
WH 743 10.18 0.42 212085.5 7.01 10.52 0.40 226830 592 943 0.39 452,046.6
HH 6.74 10.20 0.40 212085.5 7.27 10.57 0.41 226830 5.60 9.75 0.36 452,046.6

BL 8.86 21.38 0.29 212085.5 8.88 24.65 0.26 226830 6.47 20.25 0.24 452,046.6
CD 197 3.80 0.34 212085.5 1.52 6.17 0.20 226830 2.51 3.64 041 452,046.6
CwW 177 6.44 0.22 212085.5 2.34 7.15 0.25 226830 2.00 6.13 0.25 452,046.6
RW 111 4.31 0.20 212085.5 1.67 5.23 0.24 226830 121 4.24 0.22 452,046.6
RL 1.51 4.44 0.25 212085.5 114 5.63 0.17 226830 1.28 4.31 0.23 452,046.6
PW 1.35 3.59 0.27 212085.5 1.83 5.03 0.27 226830 127 3.68 0.26 452,046.6
HW 0.39 222 0.15 212085.5 0.51 217 0.19 226830 041 222 0.16 452,046.6
CG 10.74 28.67 0.27 212085.5 14.83 37.37 0.28 226830 13.78 27.32 0.34 452,046.6
Y progeny test animals 6,330

? 13,307 animals with performance test 6,977 and progeny test 6,330
All parameters have been estimated under the same pedigree 84,936 animals

et A7 A7HKoo et al. 2008)0)l A= TA| 23} 212 10:29]0f) tist tha A n e o 2 E7]7 glo] AU, SAAIA, 2|
< HE AAsio] RS 25l W] 574 7iewo] G A|gdot 2 ?Lﬁ#ﬁ} AR v w7t E7 s, XA
Y50 W ulmslE u) 712 Y A7 0194, £ A7 oM 0264 49 §92 WL Lpehiglon Al
(WH), AAF31(HH), §4)(CD)ollA = 0.193~0.224 A =.9] AF5-E- S Stolgt 4 }goh:}
2. SEJ} Al
Table 4°ll= 7t §7F1E5(A, B, C, D, E, F) §571<] A AAkE A AT A oA v wsla o) ATE2] $37F
o} B2 357191 FAI Al iR A £ 064 2ol A3 G150 557} 9] B2 074 428 eh)
it} 121 BIEY} C1E0] HAE Ao thek 87 A 0.54 52 Ul 210 2 t]2o] B o, Tl Az aof|A]
oA} 27bE A Eo|M 827t 245 v S HA 90k ALRE ATlo} ThA Abo|3hS K &Ks 2= o)}, ThE A ol 4]
D, E F 157 Zﬁﬂt‘ﬂwl EHJ%H 8572 242 0.79(DIE), 0.79(D|F), 0.70(E[F) %0 2 Ehol|m Zkzto] ted o}
FAR P SZ7MIBAD, BE, CF)2) A2 Ao g2 21240.94, .73, 0.96.0-2 LR G742 A=A 4 o]

Journal of Animal Breeding and Genomics Vol. 5, No. 4, 2021 - 213



Soo Hyun Lee, Chang Gwon Dang, Yun Ho Choy, Mina Park, Seung Soo Lee, Young Chang Lee, Jae Gu Lee, Hyuk Kee Chang, Do Hyun Lee, Hobaek Yoon and Tae Jeong Choi

Z7}E]7) QL A Qoll= T A i A mE7te] 87} Zolol= 2 ofdfo] gl Ao Holu Yuid Aot 27h Anlet
4 Azt x4E7}—.—EH74 S 7‘—1‘?};%@%}’_7&1}‘41 10}04 Hukdoz LX«L% 49_;_*3_‘]—0 ek, O] 1_ qoﬂlgdoﬂﬁ o At =
oJ5A] 42k EHHOH PPshe Aate ﬁﬁéj‘ﬂ_l:},

_,_.
H
g
N,
oM.
ok
i
mﬂ‘.
;."

w77 B o] mpe 7} 5710 5.0) A3 Table 59k 2k, e At Hag v

El
:(il'_'.
T
rg
N
I
1o
)
e
o
=2

L o
S IPERY(A, B, OF A RF (D, E, F)2] =S vl ush e 2-30p 552 A1 4 9lom T, o dnde
EEol Gl 7t F7El= BB, E)2 oA e ut 28 HE=(A, D) Hlwsh 2 8%p 0] A= 2 &
It 4 Qle}. o] BE FsiA Akso] 4~ Bl Tt A ol w2l ofAsiA ot £ o S AukE A vk e A
ArstH £ Aol s W71 1Eol 25 s U 1 E EEARE7HASEIITh: HollA Aghwol Jke nixle ol g
SHA| 2k =20] 4ok 7MY S RIS 4 ek 11 lof| = Wi B At Aol wh= i {AA P B E Z-gsto] 7 Wl A
A 3w of 2 S 2k PAEl dish 2d) 72% $E7H] AE=E F7MZ 4 ke ARt Qlok
(Dagnachew and Meuwissen 2019). & A2l = &L o838 §57F 2 s TSI FAAYEE 28

b 2o 7hE 3557 ARE AAE 4 e ZlolH

X}t 6 olde] 7|55 ERSPHA 2000137 20189712 /8% Heas tdo 2 TI5E 85712 4432 Figure 13}
Zo| Uepdth 1271y 93 dAEI(B)E ARt A, G D, E, FAE2 AAF Aol tis) A=z 537 571 54
S Ho|at a1 Wshie ot fARMS BRI 4 AURIth BES AlQfeh B W7 1F SollM e 12704 d 35y A=
5 2% Z8sHM v ?E‘E%‘RE Y7 37 §37HE)S] o] A EolA 200018 = 2Rk Alefsial B =7 Uit
g2 ERlsiith 12711e g S B d R ol 4-folle A @olM B A4 Q] iRl S HofFal Jl=t] A AEE]
U Feha g eeF S-S FEshe AP aIE AEfsHA] B2 B o 7R FEo] IS vHE A= Almdeh

Table 5. Correlation table of breeding value among all evaluation groups
Correlation of breeding value for each evaluation group

Comparison between Comparison between Comparison between

single trait models multiple trait models single and multiple trait models
Trait A|B A|C B|C D|E D|F E|F A|D B|E C|F
WH 0.73 0.88 0.72 0.87 0.86 0.81 0.96 0.83 0.98
HH 0.79 0.88 0.74 0.87 0.88 0.81 0.96 0.85 0.98
BL 0.7 0.78 0.59 0.81 0.84 0.73 0.95 0.78 0.95
CD 0.68 0.79 0.58 0.74 0.79 0.62 0.95 0.78 0.95
CwW 0.54 0.7 0.35 0.74 0.73 0.66 0.9 0.5 0.96
RW 0.65 0.66 0.44 0.76 0.73 0.59 0.94 0.81 0.98
RL 0.64 0.6 0.4 0.79 0.78 0.69 0.93 0.64 0.88
PW 0.67 0.68 0.56 0.79 0.77 0.7 0.98 0.77 0.98
HW 0.37 0.58 0.43 0.77 0.7 0.68 0.85 0.59 0.93
CG 0.64 0.81 0.55 0.74 0.8 0.66 0.98 0.74 0.97

A) single trait measured at 12 months (progeny test 6,330 animals)
B) single trait measured at 12 months (progeny test 6,330 + performance test 6,977 animals, 13,307 at total)
C) single trait measured at 18 months (progeny test 6,330 animals)
D) multi trait measured at 12 months (progeny test 6,330 animals)
E) multi trait measured at 12 months (progeny test 6,330 + performance test 6,977 animals, 13,307 at total)
F) multi trait measured at 18 months (progeny test 6,330 animals)
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Wither height genetic trend Hig helght genetic trend Body length genetic trend Chest depth genstic trend Chest width genetic trend

an
B par

Rump length genetic trend

) 0 =0 o £ ) ) ) = S = = ee = = = xm 00 e =y
B e B e B paar Bath year Bith your

B A group - single trait animal model with bady measurament at 12 month (B330)
B B group - single trait animal maodel with bady measuramant at 12 month including parformance tast animals (13307)
B Cgroup - single trait animal model with body measurement at 18 month (6330)
WD group - multi traits animal model with body measurement at 12 month (8330)
B E group - multi traits animal model with body et @t 12 month test animals (13307)
B F group - multi traits animal model with bady measurement at 18 month [5330}

Figure 1. Genetic trends with all body measurement traits overall evaluation groups
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