Korean J. Org. Agric.
Volume 29, Number 1: 137-148, February 2021 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2021.29.1.137

Sustainable Hanwoo Steers Feeding Strategy

The present study investigated the effect of average daily gain (ADG) on carcass
traits of Hanwoo steers. A total of 233 heads of Hanwoo steer slaughtered from
2017 to 2020 were employed in the analysis. Their body weight profiles during
feedlot and carcass traits were used. The entire feedlot period is split into two
periods. ADG during the first period (ADG1) was then defined as an independent
variable in statistical analysis. In the meantime, it was examined that how the
cutoff month for the period split altered the significance of the effect of ADG1 on
carcass traits. Subsequently, steers were assigned to two groups (High vs. Low)
based on the median of total ADGI, and we compared the carcass traits of each
group using a linear mixed model. ADGI1 during 10 to 23 months showed a
significant effect on all carcass traits except the marbling score. ADGI1 significan-
tly influenced carcass weight and eye muscle area of Hanwoo steers. And it was
found that greater ADG1 could get greater carcass weight and eye muscle area
(p<0.001). The result of this study provides preliminary information for the target
month in the calculation of ADGI1 mostly influencing carcass performance, and
feeding strategy of Hanwoo steer in terms of sustainability.
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20173 RE 202038 =0 =FFH 3¢ AAM$ 23359 ATHE} =A AF ARE Y
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3 ¥ A AR T AA

3T SAFHADGI, eq. 1)
HE()E skal ADG13

SEAGH e AYs|AH B4 MR a8a B4
A2 dojxl AARAF} FEHS TEHTE dolH AAstE X3t HATHeq. 3). #FA
o2 7H w2 AAATH 52 7oA g5kl ol W iE VI TR NEE
o= AAI}AT
apar, = DW= B, 1
= (i — a) x 30 e (D)
CT;=BXADGL; + ¢ eq (2)
Y=0X1i+e¢ eq (3)
ADG]1, average daily gain for first period; BW, body weight; i, cutoff month;
a, initial month for ADG calculation; j, animal.no; CT, carcass traits; Y,
statistics for linear regression (e.g, R? or probability); £, coefficients; ¢, error.
3. BA ¥4

ADGl1°] =4 AHo mAE= 3= AP EF & (linear mixed model) S ©] &3] HA
ST AAH EHAEE ADGLS AHESIAAL o aAEE B /YRS AASHATh ADG1&
AA FH4E 71F02 F HDH(High, Low) o2 73t Ao AL&3Tt dolE A
g, Azl 2 B4L8 R (version 4.0.3)3} Python (version 3.9.1)2 AFE-3}FHTHR core Team,
2013).
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Fig. 1. Growth curves for the Hanwoo steers in this study.

The bar plot shows the standard deviation of body weights and a solid line in horizontal indicates the
median of standard deviation for all ages. A, higher than the median of standard deviation for body

weight; B, lower than the median of standard deviation for body weight.
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Table 1. Descriptive statistics for the data

Traits N Mean SD Ccv Min. | 1" Qu. | Median | 3™ Qu. | Max.
CWT, kg 233 432.06 42.23 9.77 | 323.00 | 405.00 | 427.00 | 454.00 | 557.00
EMA, cm? 233 90.91 11.29 12.42 65.00 84.00 92.00 97.00 | 128.00
BFT, mm 233 13.75 4.81 34.98 4.00 11.00 13.00 17.00 34.00

MSC 233 5.95 1.74 29.24 2.00 5.00 6.00 7.00 9.00

CWT, carcass weight; EMA, Eye muscle area; BFT, backfat thickness; MSC, marbling score; SD, standard
deviation; CV, coefficient of variation; Min, minimum; 1* Qu, the first quartile; 31 Qu, the third quartile; Max,
maximum.
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Fig. 2. Effect of the cutoff month for the end month in the calculation of average daily
gain (ADG1) on the correlation between average daily gain and carcass traits.

A, changes of determination coefficient for ADG and carcass weight by cutoff month. B, changes of
determination coefficient for ADG and eye muscle area by cutoff month. C, alteration of probability for
the linear effect of ADG on back-fat thickness by cutoff month. D, alteration of probability for the
linear effect of ADG on marbling score by cutoff month.
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Fig. 3. Effects of ADG1, on carcass traits of Hanwoo steer.

Solid lines on the plot are a trend line estimated by the local regression model and the grey area around
the trend line indicates standard error. ADG, average daily gain.
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B A 2ok CWTSF EMAZES] A8 4 AFd o] ## = A th(panel R2C3). H-ADG1 15
o] CWTS} EMAZF L-ADG1ol HI3] E=A #3235t thpanel R3C2). CWT7F S7Fstel wheh
BFTE Z718h= AS & 4 A SHpanel R1C3). CWT ol #AIQLO] ADGly; 15 3ol
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Fig. 4. Correlation between carcass traits with two groups of ADG12 (high vs. low).

The left upper panel was coded as RIC1 (row 1 and column 1, the histogram for BFT), and the right
lower panel indicating histogram of MSC is coded as R4C4 in text. CWT, carcass weight. EMA, Eye
muscle area. BFT, backfat thickness. MSC, marbling score.
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Fig. 5. Effect of ADG1x levels (High and Low) on carcass traits.

For significance, ***, @ and NS indicates p<0.001, 0.05<p<0.1, and not significant (p>0.1), respectively.
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6~0.7 kg/dZ 7FAJHTHNIAS, 2007). ADGE= AR
3 dESA ol el A4 EAE WHEE 5 ok weba HE
[ex]
[e]

Fao vET dBSAFEH =4 S0 ¥

ol T3ttt 7H A

= < < At} Jeong 5(2010)
Z@ W H(crude protein, CP) 0] 12.0%°1A41 14.0%= S7Fgroll wel ADG7F 0.72 kg/doll
A 0.80 kg/d2Z F713F 3L, EMAE 89.7 cm’oll 4] 91.2 em*& 37}, BFTE 8.6 mmoll 4] 8.1
mm=z 24, 7183 MSCE 4.69014 552 Z713 Ao 2 R astgth Kwon 5 (2009)2] &
TAAE= 7~1271 €% CP FF°] 14.8%%Y W H+ ADGT 0.86 kg/d= UEMST, 13~177]€
B CP %] 13.2%% uw ADG7} 0.84 kg/dZ FZF AT} 182971 L H CP o] 11.0%<Y
] ADG7} 0.69 kg/dZ UERSTE 18]3 He =4 EA4S CWT 424.5 kg, EMA 87.0 cm’,
BFT 13.1 mm % MSC 6.1°2.2 YEFSITE Park 5(2010)2] ATollA= 6~1171 L5714 2] CP
F0] 16.4%%Y = ADGT 0.85 kg/d, 12~1670 9 CP 5] 15.0%%Y = ADGE 0.86 kg/d
o2 Yelgt 17217193 CP 59| 141%%Y W ADGE 0.83 kg/d, 22~287| &=
0.66 kg/do.Z UERtth T18]a Hd =3 542 CWT 414.8 kg, EMA 92.6 em’, BFT 13.2
mm % MSC 6.1°2 UEsTH

Chang 5(2007)-& NDF (neutral detergent fiber) 50| 32.8%9ll A 39.6%% =713+l ule}
19~-2370 €3 2] ADG7} 0.81 kg/dol| A 0.84 kg/dZ F7F8FR 1L, 24~2871¥H 2] ADG7} 0.34
kg/doll A 0.36 kg/d= S7HTHAL Bastdth =4 549 739 CWT7F 405.4 kgoll Al 412.2
kgZ Z7F3FR 0™, EMA E3F 84.6 cm®oll A 92.5 ecm’E Z7F3tha X st} BFTE 74
£ 105 mm=E FYA eI MSCE 5.0004 552 Z7Hoha 89 th Kim 5(2012)
2 AlE W NDF $50°] 39.0%°l1A4 53.42%% Z71ghol wet 13~187H€H 2] ADG7} 0.58
kg/doll Al 0.61 kg/dE2 F7Hlcka Rustth =3 19247048 3 25~307H€ % 2] NDF
TFo] S7FH ADGVF S7Fske A2 UEtth =454 A3l A= CWTE 397.3 kg
ol A 427.1 kg2 &2 F7}5F9 3L, EMAE 89.8 cm®0llA] 92.6 em*Z F7}3lThal 3T BFTE=
10.8 mmollA 134 mmZ Z7}3t990™, MSCE 581F W3y}l Qe Aoz Rusin)
Jang 5(2016)2] Aol M= 11~1871 ¥ TDN (total digestible nutrient) 5=F=°] 71.0%°1 A
73.1%= F7Htel mel ADG= 1.01 kg/dollA] 1.05 kg/d= S7F AL 19~3071¥€% TDN <+
o] 74.0%N A 76.2%=2 Z7}kell wel ADGE 0.73 kg/doll A 0.62 kg/do-Z2 ZFAF T CWT
= 420.8 kgoll Al 4389 kg2 F7153 21, EMAE 81.6 cm®ollA] 83.7 cm*& =713t} BFT
£ 14.6 mmollA] 12.6 mmE, MSC+ 4.8°4] 460 % 7FA3IATH Choi 5(2016)2 22~31
ME®E TDN T 74.0%04 75.7%= S7HAZ1 A3 ADG7F 0.79 kg/doll Al 0.84 kg/d=
7 Btk 18]l CWTE 442.0 kgoll A 454.6 kg2 EMAE 912 cm®ollA]
92.4 em’Z W3}l Th BFTE 142 mmollA 15,1 mmO.Z F713al, MSCE 53004 512
It B sk

AFH =4 542 A2 Za3BAE 7L AT Park 5(2012)2 3H-%- 7 A|$-2]
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6~1271 9% ADG7} %7}8ol welA CWT, EMA 2 MSC7t E713}
2 AFoME 10~23712% ADG7F CWT9F EMASY tisl] <922l 4adAE 7HA+=
S8 eyt

Jang 5(2016)2] AToA= 11~1871€5 ] ADG7} 1.01 kg/dol A 1.05 kg/d= 718t
19-3071 23 ADG7} 0.73 kg/doll A 0.62 kg/dZ 7FAF 7F-, CWTE 420.8 kgoll A 438.9 kg
o2 Z7h EMAE 81.6 cm’llA 83.7 em’Z F7}, BFTSF MSCE 212} 14.6 mmol A 12.6
mm, 4.894 4602 ATty HI3IHTE Kim 5(2012)9] ATl s 13~1871¥H
ADG7} 0.83 kg/doll A 0.93 kg/do- 2 Z7}3lar, 192470193 3 25-307/0 €8 9] ADG7} 242t
0.72 kg/doll A 0.82 kg/d, 0.67 kg/do A 0.69 kg/dZ Z7F 739, CWTZF 397.3 kgoll Al 427.1
kgO 2 Z7}3t9 3 EMASF BFT+ 247 89.8 cm”oll Al 92.6 cm? 10.8 mmol Al 13.4 mmZ =
7Fstd o, MSC+ 5812 FYLstAl UeEhsth 5, 11~1870 €% 2] ADG7} 5718kal 19~30
ML 2l ADG7} ZaE 7-¢- CWT2F EMAZE 5718 WHa, BFTZF ZHasts E40] Jd&
Ao 2 Yehgth kAT 13~187/1 2933 19247198 2 25-307/1LH 2] ADG E7He
749 CWTS} EMA®TE ofye} BFT X3 F718h= Ao2 yelgth

2 AFdMe & AMSY Hd ADGE SHse 7S 713 7R MEHeE 44
st & =54 2 NERE7EAY ADGE BA A0 FFE HAETHE dolR gt
I A Bt 9 SAF AFE 7IEo] 27099 o] Hod H+t ADGVE B4 540
HAlE a3 BolAle ASE UEyTh T MAE 10-2371€" Aole] Wi ADGE
F7HA71 CWTSF EMA7E S718 gE0] 2 202 Yyt

3 717k ADGE Z7HA 7= o s zumd A3y 2719} A% NDF 230
23131 3} THChang et al., 2007; Jeong et al., 2010). G A A3 S8 oly
9 A3 5 ADGOl Y-S Xt 53] oluA] 9} ©hi A tifel| Fedsh= BIER] B
o] A#H7} ADG ZF7Fe} AT B#o] JUTHNAIS, 2017). Leclere 5(2015)2] Aol &=
H3=9] wloluj 2 HIEMIB @A 9] Folv TS AU vuA HH A Bl S$
°] ADGE °F 10% °I’d S7M71= 2 o= Yehat.
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