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ABSTRACT

This study was designed to determine the environmental factors influencing birth weight and gestation period in Hanwoo by
analyzing reproductive records from 2011 to 2023 of 370,444 cows. Initial statistical analyses revealed the average birth weight to be
27.27+ 2.48 kg and the average gestation period to be 288.4116.25 days over the study period.

Variance analysis have significant impacts of calf gender on both birth weight and gestation period. Similarly, parity, calving season,
mating year, and calving year showed substantial effects on birth weights and gestation period. It noted that there was the reciprocal
significance between gestation period and birth weight.

In detailed analysis of gestation period and birth weight, considering factors contain calving season, calving year, mating year, parity,
and gender, revealed nuanced insights. Although birth weights did not significantly differ between spring and fall, they were the
highest value in spring. Winter has the longest gestation periods (p<0.01). While calving years does not show significant variance in
birth weight, the year 2023 showed the highest weights and longest gestation periods. Gender analysis indicated that steers exhibited
both higher birth weights and longer gestation periods than cows. For mating years, year 2022 had the highest average birth weight
(27.33kg), with the longest gestation periods recorded in 2011. Parity effects were notable, with the second parity showing the largest,
albeit non-significant, birth weights, and the tenth parity exhibiting the longest gestation periods.

Contribution analysis to variance in birth weight showed that gender was the most influential factor, followed by gestation period,
calving season, calving year, and mating year, with contribution rate of 0.60%, 0.27%, 0.09%, 0.24%, and 98.64%, respectively. The
model's R-square value of 0.1327 suggests it explains approximately 13.27% of the variance in birth weights, with all variables
being statistically significant (p<0.01). For gestation period, parity was the primary contributor, followed by gender, calving season,
birth year, mating year, and birth weight, with contribution rate of 38.05%, 27.67%, 1.44%, 1.16%, 30.84%, and 0.83% respectively.
The explanatory power for gestation period was lower, with an R-square value of 0.0221, indicating all variables were statistically
significant (p<0.01).
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INTRODUCTION
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MATERIALS AND METHODS
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Table 1. Number of Records of Hanwoo by sex, calving season, calving year.

Sex N Season N Year N
Female 147,638 Spring 116,698 2011 492
Male 159,806 Summer 69,891 2012 1,118
Fall 54,634 2013 1,778
Winter 66,221 2014 3,315
2015 5,456
2016 8,263
2017 12,831
2018 19,712
2019 29,950
2020 45,453
2021 66,675
2022 87,525
2023 24,876
Total 307,444 Total 307,444 Total 307,444
Table 2. Number of Records of Hanwoo by Mating year, Parity, Calving Area.
Mating Year N Parity N Area N
2010 404 1 99,079 GG 19,798
2011 1,023 2 71,716 GW 29,421
2012 1,677 3 49 460 CB 12,353
2013 3,018 4 32,962 CN 6,619
2014 5,182 5 21,484 GB 49,530
2015 7,742 6 13,506 GN 94,694
2016 12,188 7 8,335 JB 68,228
2017 18,355 8 5,191 N 23,439
2018 28,387 9 3,004 77 3,362
2019 42,544 10+ 2,707
2020 63,079
2021 85,080
2022 38,765
Total 307,444 Total 307,444 Total 307,444
GG: Gyeonggi-do. GW: Gangwon-do, CB: Chungcheongbuk-do. CN: Chuncheonbuk-do.
GB: Gyeongsangbuk-do, GN: Gyeongsangnam-do, JB: Jeollabuk-do, JN: Jeollanam-do, JJ: Jeju-do.
B
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3) Sexi: iHA] A 2] S3Ki=0, 1)

4) Season;. jHA Z/3A1 4 2] E3k=1,2,3,4)

5) Yean. : kA 2AYU =] §7HKk=1,2,3,4,5,6,7,8,9, 10, 11, 12, 13)
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4) parity: A=}
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7) BW: YA A%
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RESULTS AND DISCUSSION

2 Aol B4 ghe Aol JAI7|ZE §he- AL EA83E Sotr| o] YAAF Tlo %Table 33} 2Tk £ Aol A B4
S AT EH 2011'H014] 2023 42 Ato] E43% Fofx| 2] BAAH G A=t $h A JAl7IThe] Pkt BEHAbe 7t
7} 272742.48kg, 288.41+6.25U & UERtT) B} 044 AIE AT EH (Lee, 2018)°4 = ﬁé KJR|H|Z0] 27.66kg, YA 7]7Ho]
285.35Y & LFEFE O (Shin, 1999)0f| A= AYAI A -2 24.9kg O 2 LT P 41717+ 287.3 Y & eyt

Table 3. Yearly changes in birth weight and g estation period of Hanwoo.

Year N Birth Weight (kg) Mean + SD Gestation period (day) Mean + SD
2011 492 25.77 = 2.07 286.90 £ 6.35
2012 1,118 25.59 £ 2.14 288.19 £+ 6.43
2013 1,778 25.87 £ 2.04 287.96 + 6.41
2014 3,315 26.17 £ 2.99 288.61 £ 6.68
2015 5,456 26.34 + 2.38 288.56 + 6.61
2016 8,263 26.54 £+ 2.44 288.74 + 6.59
2017 12,831 26.92 £ 2.52 288.34 £ 6.39
2018 19,712 27.20 = 2.36 288.01 £ 6.08
2019 29,950 27.17 £ 2.35 287.93 £ 6.05
2020 45,453 27.44 £ 2.36 288.26 + 6.16
2021 66,675 27.60 £ 2.52 288.39 £ 6.25
2022 87,525 27.77 + 251 288.52 + 6.27
2023.1~4 24,876 27.98 + 2.42 289.21 £+ 6.30
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FG

FEA]

i 7

0

Table 4= AAIAE T YAl 713bol| I mIx|= 210l tet wAk2A] Axtolnt. Aol thg o] 4 AAAF T P2l 713ke
A =0] fol/go] RlE 1Al Abake] AH--fe AAA|SH P 717l thigh ol /gdol RlE Utk A, A1, FRE =, S =0
S} o frej/gdo] BRIE It B dA171REe] 73 AAIAIZOl Hish -2l el ElE e, AAAT 2 79 dal7|Rtel|
tigh el o] ERlE| Ut A3 A<l (Shin, 1999)0lA= ABAIAIFl tigh /g, 2 e, Ak}, Aol tigh §-2)/d o] ZRI=]]
Chp<0.01). Y4717kl HishiA= S/ =0 Bah= f-0]/d0] &= 2] ekl Abake] A4 -2l /d o] 2l = 31th(p<0.01).

Table 4. Mean squares and Test of significance of Model variable.

Trait d.f Birth Weight Gestation period
Parity 9 1,497.54" 112,251.90™
Sex 1 197,951.63" 76,238.30"
Season 3 594.43" 75,613.01"
Year 12 74513 6,873.48"
Mating year 12 623.66" 4,192.69"
Birth Weight 1 - 2,094.94
Gestation period 1 294.17" -
Error 307,405 5.348 38.09

"1 p<0.01, NS: Not significant at 0.05 level of significance.

sgolo| &3t

2obde) 57}
QUA7|Zba} A Aol Thet ERbA o] FHe Table St 2Tk RubAEl 49 AAAFL Bt 7he 2he] BAH R Gold
2 2fol 5 Mol 2| glgot Bl w) g 7 Uekston] QAl7|zbe) 79 A%l 71 7l bt B 7 Aakg Al n}

™ (Roh, 2021)2] 7% o 5oll 2483t 71417} 26.73kg 2 2 7H =3kTh. (Jo, 2016)2] 4% HAI717H-2 AE Z |25k 2lo] 7} ISl
T}. (Shin, 1999)2] 7-%-, Eoll 235 St 7F A FAR L, 7Foll 2483t Solx|7F Al Akt A4l7]7ke] B9 ALY o &
Ao & fofsiA 7HE At

Table 5. Least-Squares Means and Standard errors for Birth weight and Gestation period by season of delivery.

Season Birth Weight (kg) Gestation period (day)
Spring 26.67 £ 0.016 288.64" + 0.043
Summer 26.63>* + 0.017 288.60* = 0.045
Fall 26.62* + 0.019 289.34> + 0.050
Winter 26.55¢ + 0.018 289.99¢ + 0.047

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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g 2

Q7|2 YA A F Thet 9] ks Table 634 2k, Qo] B8l 447k G915 0 2 AAFO] £k B Y471
29 527} ool vls) fel4 02 A3k e A7) L2, (Kim, 2021)2] 3%, 48] W2} Y4712 YAHE BF Fol

2] (p<0.001)7+ AN M, FoFA7F AL 737 2ol B3l dAl717Hko] 1.01 L B 2L, BAIAIF0] 2.04 kg B 7HE .

Table 6. Least-Squares Means and Standard errors for Birth weight and Gestation period by Sex.

)

Sex Birth Weight (kg) Gestation period (day)
Female 25.81* £ 0.02 288.61* = 0.04
Male 27.42> +0.02 289.67" + 0.04

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.

s 2

A7 17k} YA Aol o

M
E
um
H1
1o
folr

TH= Table 72} 2T} AR ] A9 ol o2 2 2ol kA= egront

o Erhd
2023 &=0] AAAIF0] 7HE =24aL, JA7IRE B9 2023 =7t RO A 2.2 7 A ]k B At Aol k=™, (Kim, 2021)

JANASZ 25 SAHCZ 7o (p0.0n3tAoH, AAIFT S WA=} HZL4=E 5
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Table 7. Least-Squares Means and Standard errors for Birth weight and Gestation period by Year of delivery.

Year Birth Weight (kg) Gestation period (day)
2011 26.06* = 0.32 285.60* &= 0.86
2012 25.992> + (.22 286.44* + (0.58
2013 26.36% + 0.16 286.89% + 0.41
2014 26.492bd + (.11 288.442¢ + (.30
2015 26.45%cde 4 (0,09 288.63cd £ (.25
2016 26.462cdef + (), 08 289.40c¢ 4= 0.23
2017 26.72bcdeg + ()08 289.56¢f + ().22
2018 26.77%<degh (.09 289.87¢f 4 (.23
2019 26.59bcdefg + (). 09 289.85¢fs 4+ (.24
2020 26.86bcdeh + (0,09 290.29¢ + 0.25
2021 27.012dgt £ (.10 290.90" £ 0.26
2022 27.05%d 4 (.10 291.171 = 0.28
2023.1~4 27.15% = 0.11 291.78 £ 0.29

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 8. Least-Squares Means and Standard errors for Birth weight and Gestation period by Mating year.

Heskon 9

B4 ¢ 0] F3H= Table 87} Z2Th YA H|Z9)
Al7|17e] 8- A F-o5HA] = &

$- 2022 0] FH S F AT ZA4kSH &
Yok 20110l 255k

Year Birth Weight (kg) Gestation period (day)
2010 26.23* +0.34 291.522 + 0.91
2011 26.03* +0.23 291.97% + 0.61
2012 25.89%¢ £ (.16 291.24% + 0.43
2013 26.08%4 + (.12 290.15%<4 4 0.31
2014 26.29%<de+ (.10 289.94abcde + (.25
2015 26.528bcdef + (0,08 289.25f + (.22
2016 26.52<f + (.08 288.79 + 0.21
2017 26.87%¢ 4= 0.08 287.96% £ 0.22
2018 27.04*" + 0.08 287.83%h & 0.22
2019 27.04% + 0.09 287.75% & 0.24
2020 27.06%" + 0.09 287.15" £+ 0.25
2021 27174 £ 0.10 286.97' + 0.26
2022 27.33* £ 0.10 286.73 + 0.27

oo G0l 4

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.

riate] g

YA AF 2 LA 7I7J°ﬂ ot A1) 4bxle] S7H= Table 99F 2Tk AYAIAF-2] 732 A F-2l5 A= RUA| T, 24k wf 7H
2o QJAl717ke] 72 f-olokAl = kAR 104k o} 7 AUt (Kim, 2021)9] 7%, AHAIAF, AI717F B Abxte] &t
N R/ (p<0.01)= l—}EME} (Shin, 1999)2] 74-%-, Ak217} 73 2hstol] what A1 7|17k 7‘°1Xl INAS B AR = BFE B
At F7H2 |G ARe-ot AR TH BAAF, AA1717te] 2fol & YAt 14kake] | AR, 24kA} o] iFo] AR 2 Lro] EA 5}
ATt A= Table 102 2T} YA A -2 B4 471 26.760.01 kg2 2 T =%, A J7] 7+ ZAke71 288.3410.04 Y E T
Atk The 0 2= Abxtol| k2 J7FS ERlstaiat Akt whet 1F 0 &2 Utro] A2 AAISHITE A48 702 Al %L{
B R0l AARRRD 14kR}, 23482 44kA} o] ko] Al LE o & RS AAISHI on 1 ATH= Table 102 2Tk AYAIAF-2] 749
ARRE 2530} 2 34k 250 B YA BAIAIS 0] 7P =9k o, A41717ke] 742 44k} o] iFe] T1Fo] 71 4l 7]Tto] Zj_“iitk

Table 9. Least-Squares Means and Standard errors for Birth weight and Gestation period by parity.

Parity Birth Weight (kg) Gestation period (day)
1 26.75* £+ 0.01 287.79* + 0.04
2 26.77** 4= 0.02 288.47° £ 0.04
3 26.74* £ 0.02 288.81¢ £ 0.04
4 26.72°d £ 0.02 289.09¢ + 0.05
5 26.67¢ +0.02 289.31¢ + 0.05
6 26.59¢ + 0.02 289.38% £ 0.06
7 26.54 & 0.03 289.52¢ + (.08
8 26.50¢% & 0.03 289.65%" 4 0.09
9 26.42f + 0.04 289.68°f + (.12
10+ 26.48% £ 0.05 289.70¢f 4 (.12

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 10. Least-Squares Means and Standard errors for Birth weight and Gestation period by Pregnancy
experience and Parity section.

Pregnancy experience and Parity section Birth Weight (kg) Gestation period (day)
Heifer 26.76* + 0.01 287.74* + 0.04
Cow 26.72> 4+ 0.01 288.34> 4 0.04
Gl 26.76:+ 0.01 287.77¢ = 0.04
G2 26.76:+ 0.01 288.60° + 0.04
G3 26.64° 4= 0.02 289.29¢ + 0.04

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
G1= 1 parity, G2= 2~3 parity, G3=4,5,6,7,8,9,10 parity

L91d 7]0j & 24

A Zol| 7]of5t= Q0150 Tigh 7|0 e BA ATb= Table 11, 12 YA 7]t 7]0fsks Q0150 tfh 7joj e BA] Auj=
Table 132} 2t}

AR Zo]| tieh Akt S2AAIE, SAVE, TRET A AA 7|7 7] =8 AuEH 242} 0.60%, 0.27%, 0.09%, 0.24%,
98.64%, 0.15%= LFEFL}E /g o] 2 Atof|A] A4St mello] ' F mellof| 714} tho] 7|ofeh= Z1 0 2 Lebdth Helo] a2
R-Square gollA] YERZ0] ATAIZF-2] 013272 AW s A 0= Ut BE fps SAX 0= 7003 thp<0.01).

ojuf, JHe] 7|0 =7} Y& £ T5E| o] thE 22159 7|0 & B} A4A|5] stz S A|Qfstal YA Fol thgt
/\]'7(]- %AH;”XJI = HL=]E ZHd L:]E 011\17]7}-_4 7]0:]5%%1— J]EOI'E]— ﬁj}_table 129]-7]—1;].

AYAAZol gt AL EAE, TR, SRAE, JA7IZEe] 7| e & A R ZF2F 40.53%, 23.14%, 5.41%, 18.30%,
12.63%= UEHY Abb7t 2 ATtol|A] A7gst melo] vig F Hdof 7P wo] 7|ojshs 202 Lelyttt Belo] a2
R-Square gtoll A e 0] AAIAF2] 0,032 Aot A& UERT B E Hes BAIH 2 & 32 3ithp<0.01).

AAI7|7bol| thgh AbxE SAIE, 2L, SHEE, 8, YAAFTE] 7|8 A EH ZH2F 38.05%, 27.67%, 1.44%, 1.16%,
30.84%, 0.83%= LFERL ARXF7} 2 ol 4] A st mello] M4 & melof] 7P who] 7]ofsh= Z1 0 & UEehyit), Rl el
R-Squaregtoll A LEhRo] AA41717E9] 0.0221-& A she 2 22 UERTh BE Has BAIH 2 & -2 3ithp<0.01).

Table 11. Phenotypic correlation coefficients of Birth weight in Hanwoo.

Variance Parameter Squared semi partial correlation Contribution (%)
Parity -0.03233 0.00064297 0.60
Delivery Season -0.04042 0.00089030 0.27
Delivery Year 0.07534 0.00009574 0.1
Mating Year 0.12280 0.00025470 0.24
Sex -1.61159 0.10432 98.64
Gestation period -0.00499 0.00015413 0.15
Intercept -370.34408 R-Square 0.1327

R-Square: Coefficient of determination for the multiple regression model.

Table 12. Phenotypic correlation coefficients of Birth weight in Hanwoo, exclude sex.

Variance Parameter Squared semi partial correlation Contribution (%)
Parity -0.0314 0.00060628 40.53
Delivery Season -0.04414 0.00034617 23.14
Delivery Year 0.06926 0.00008091 5.41
Mating Year 0.12731 0.00027373 18.30
Gestation period 0.0055 0.00018896 12.63
Intercept -370.949 R-square 0.03

R-Square: Coefficient of determination for the multiple regression model.
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Table 13. Phenotypic correlation coefficients of Gestation period in Hanwoo.

Variance Parameter Squared semi partial correlation Contribution (%)
Parity 0.28453 0.00792 38.05
Delivery Season 0.45189 0.00576 27.67
Delivery Year 0.33575 0.0003002 1.44
Mating Year -0.30121 0.0002419 1.17
Sex -1.06152 0.00642 30.84
Birth weight -0.03563 0.00017379 0.83
Intercept 218.0632 R-square 0.0221

R-Square: Coefficient of determination for the multiple regression model.
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