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Abstract

Four early-fattening Hanwoo steers weighing 247 + 13.5 kg were used within a 4 x 4 Latin
square design to establish a nutrient requirement for maintenance and to investigate nutritional
changes in the steers under heat stress condition. The steers were fed four different energy
level diets: 100% (control) and 100%, 115% and 130% of total digestible nutrients (TDN)
requirement of the early-fattening Hanwoo steers for maintenance based on the Korean
Feeding Standard for Hanwoo. The steers in the control were housed with no stress
(temperature 24°C and humidity 60%), whereas the steers in the other groups were under
heat stress (temperature 30°C and humidity 70%). True digestibilities of dry matter (DM)
and other nutrients were not significantly (p > 0.05) affected by heat stress (i.e., control vs
T100). This may be the result of a lower DM intake than that of the Korean feeding
standard due to the establishment of the nutrients requirement under heat stress. Heat stress
and different energy intake levels did not affect the blood metabolite concentrations.
Average daily gain (ADG) for T100 (-69.6 g) was lower than that of the control (-44.6 g,
numerically), T115 (44.6 g, p < 0.05) and T130 (83.3 g, p < 0.05), respectively. Based on
the ADG and TDN intake, the equation (Y =0.1814X + 111.5) for the TDN requirement of
the early fattening Hanwoo steers for maintenance was calculated, indicating that 11.5% of
TDN requirement for maintenance under heat stress may be additionally supplied.
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Introduction

ol71%= Qs Zo] TR 20161 BHell F3F =] 554 o] wel= 5= ©F 16,600 ha,

745 WA 4,444,876 T2 B w2 A7k Ao tKMA, 2017). AlAIA 0 & 7] F st
of ol 2| 7-Ekste] BA} A7l ATA Bl A7) w9 thealA ol2el A Eapce,

2007; Park et al., 2015), =r2] 0] ¢ AAE Ao 7|3t L EE AH$ A= A4S, olHA
Q5 Z7F, 5 T4 5] H11H HE QItk(Colditz and Kellaway, 1972; West et al., 1999;
Tapki and Sahin, 2006), =W 2] 74-¢ = Al H EA S A7 2 2 SEE 24T U=
978404 Sha 7} of 9] el 77} A1 0) A5 Agolch(Cho et al. 2016). T, TS 2L
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Ao 2 s 7)o RS AP A AAH A7 DB Q1O LH(Ahn et al., 2003; Kim et al., 2006; Oh et al., 2008),

TPt 2] E 2EY AR E B F5)0] ALA QN Alo|7t E7Fe sl @513 A7 250 T4l

14'701-_?‘04’]‘:!1%]%}“] W 3lof| what Ag Aat 9 s o) G n]E 4= 9lo] &S AE 4280] o] HTHOh et al.,
008; Cho et al., 2016).

ARFA o 2 7150] 582 4 B, 2 2 55 5 TRt 8 ]
2 &= QITHRDA, 2012). ohebA], € AEH A 5 24 8 01& 1 eh A1 AT E&2 7159 523 Ags] 54
skl Adid o2 H gt @ Ao, A= AW A+ A F50=2 s eiat=E ¢85t 9l= Aotk Cho et
al,, 2016). 7F=2] Ao H 2] @42 AA s 1 o o| B4 A= ABZbE 4 Qlti(Ferrell and
Jenkins, 1984). Lot -2 o 2] @2 AlF5aolu Ad-Eglo] Alexd, 82
TGS Q1o FFEA] 8 5] o1 2] 9] oFQlH] H]off AFFAZ ol A=
= AS5Z57PHHER A s olgts B H o] 7] wlEo|th(Ferrell and Jenkins, 1984; RD
Y2 87 5 2F 70%7F FA1E 1o AFS = 112 tj(Ferrell and Jenkins, 1984),
o] et At} ofof| = AFF2 ujj-g- z&é}t} B oJZTH(Cho et al., 2016).
T2 AFEHS 2ot FEEAE 2 Alofd 4 Qe AFAEE o-85te] STt AEA o2 AAEY A
= A GA] | A @eFo] Z71E 4 9122 WA (Park et al., 2015)9} 24-%(Cho et al., 2016)S HIAT O &
| St} o] AFENA QAEFA St A FA1E YIS TDN Q172 -9 F14]9-2] 79 @A Sh=rALeF
Z(RDA, 2012)011*1 AASHLL Q= TDN 8715 7|5, 11.2%5 S FoIal|oF s (Park et al., 2015), 3H-¢ AA|
A19-0] L 15.0%= 5F FosloF A2 U3 TDN 132 558 4= Qlotal B 15} THCho et al., 2016).
metba], 2 Ao GAEY A A Stofl A Seuet 15 591 ohe-o] AATAE YA 8%
°§ S 712 Atm GHE Sl GAEY A kE Al HSA7] o9 AXM-2] RAE fIR YA 2 7F 44

3 oof| whE &8k, AAtAEE Hat -5 A E] Hatef tis) 2Akshitt

EN
N
)
2
N
ol
)
i)
o
ro
2
Iz)
I
gt

g
rO
:lo
T
€
e
=
s
2
ko
-
oft

e

H—‘
>~

ot
jag

1L

ar
=
=T

Ho B o 2

|]:1 ){xn

Materials and Methods

2EEA 2 M

%
B 30 b8 7] AN 45 (BIANE 247 £ 13.5 k) S LA 510 4 x 4 Bhe) W} 7.8 o] @5}0] 30519
o}, SFEARFEZ(RDA, 2012)©] H]-%7A7] §-9 A0 @22 95 TDN R 73S 7|20 2 TDN 100% ()=
) 9 370 AAEd 2 A2, 2 TDN 100% (T100), TDN 115% (T115) 2 TDN 130% (T130)2 Al @ HiA S
sttt & ARV F 1750190, H-5717H45), B A 7|7H3F/period x 4 periods = 12F) & 165 5
AN, AAATHS ZAL 98] 15 Zot AAYIARI AL A shaT)

BATEL 2 W &It AR SAE 5 Ik L% A5 Ho] AFE Y 5T AlFA IR oA A
Attt 2 WSS 7o R A AdH B AAE 2 A2 Bilby et al. (1990)°] AR 25=A] 4
_To’_/R

(temperature and humidity index, THI) 3-2]-2 -85}t

rﬁ
oA

I

olt

THI=1.8 x TEM + 32 - 0.55(1 — HUM /100) x (1.8 x TEM — 26) 1)

ZA]o| A THI, TEM @ HUMS 7217} 2455 7]
4C, 55 60% (THI = 71.5, F A3 AYeR), 2 2]+Lo] gH4-2 T
HhE AAstct. 249 25 9 = eyt P72 deote] dAEHAE ] ¢
Sl A2l 2y otd ) A9 0 & HatE o] Pt 7]20] 30 CE dal 22 9= Qo]

L
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Z]5H= A E 7151 A4 51 th(Park et al., 2015).

QAEH L SHIM FAIE AR oV A] 877 A olehe Q752 A 5o A= A AF7HRIEA 2 516}
H| 27| Z5okeleh. mebA, So1d Atma A5 5 A A
= FAASNS Ao A Ates AT S T *l%ﬂﬂ%*}
2502 71% 34:66Q He= %O%ﬂ‘iiﬂ}. A A 712 Et =2 viERl-n e 52 SAEE 0] AE
44

A T 2 e S7stal v dE 9] 10%E 60C dry

lo

o

Zl’ a7 ey mill (Thomas scientific, Model4, New Jersey, USA)2] 40 meshE- ©|
g-5to] £4f5 }93\‘:]' Ao AbgSE At I A F S E O] AWHJE neutral detergent fiber (NDF) 2 acid detergent
fiber (ADF) &2 Park et al. (2015)°] 533t ®lH o] oJff 2416111, Ab= 2] 818t AdH-2 Table 13} 2T} &
ka2 7ol AT *}EJ S uj ARt o] 2 A F ko] ST H, 24 FUA Aoke (AR A
T -0 FFA ) /AR FFAE ] < 1002 % =ESHAT. FA 5= AT M period 2] A2 2 F
T Al oA Abm go] Mol A5

N E

Table 1. Chemical composition of experimental feeds (% of DM basis).

Composition Rice straw Concentrate L* Concentrate M* Concentrate H*
Dry matter (DM) 90.66 88.54 89.11 88.26
Crude protein 4.26 12.44 13.37 11.81
Crude fiber 35.60 7.57 7.11 8.51
Ether extract 2.05 3.48 3.65 3.02
Crude ash 13.18 5.14 5.58 4.73
Neutral detergent fiber 62.01 32.94 33.54 28.81
Acid detergent fiber 36.09 16.01 17.15 14.75

“Concentrates L, M and H contained 68, 71 and 74% of total digestible nutrients, respectively; The experimental animals had free
access to water and a mineral block during the entire experiment.
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A& 9] A= SAS (2002)2] GLM (general linear model)& ©]|-8-0to] EAFEA S Al Y+
Duncan’s multiple range test (5% 2]5<=)= ottt

Results and Discussion

(F5ot B3R YR 2 Folstl QAEH A XA, 2T vs TI00) S AR A F 9 Joka 4
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Aol A SAA f-e)/d o] Urer THp > 0.05; Table 2). Z-& AE#| A 271 5o 4] TDN Fof 450
=75 ARAAT E A AFTE 2ATS AlQdstale fo *é% A =7 A4 FH5HAtHp < 0.05). 112 g+
A A A gigt A7 23S B, Colditz and Kellaway (1972)= T A|oT o] & G4E0] 4-¢ Atz A3
0] 14%°11 4 17% Atol = 45t o, A 47} i-2of|A] Gof| tigt AEHAE /IS 79 A& A5l
T} 2 75} EH(West et al., 1999; West, 2003). $+-¢- H]&-$-Z o] 83 Ao E GAEH A= HAE

£ 7PAH- Loty B3 thKwak and Ha, 1996). 4¥HA 0 2 AAEd| Ao o5t AbmAd F e 74
2 Z 2 t|(thermoneutral zone)2] SE KT} 3HAL L7} =2 of WAy L4 gl HS-90 A =4
+15-25C2 &2A UTHNRC, 1987). SRR, @A) A7} 7| & A 2] b= o] At dAshA] ¢
U A2 2 AP F B0 GAEH A 0}011*1 FLA 277 AAS A5 Aol Ate ] =7t
Al 27301 E Bf =AY B HERTTHRDA, 2012) HH] W2 $Fo A FoI7h 7He ot e = Alm
A7 w22 2 FETHCho et al., 2016).
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Table 2. Effect of heat stress and total digestible nutrients (TDN) intake levels on dry matter (DM) intake and nutrient
intake of early fattening Hanwoo steers fed rice straw and concentrate.

Items (kg/d) Treatments’ SEM*
Control T100 T115 T130

Rice straw 1.25¢ 1.23¢c 1.38b 1.58a 0.028

Concentrate 2.51c¢ 2.47c 2.66b 2.92a 0.058

Total DM 3.75¢ 3.71c 4.04b 4.50a 0.088

Nutrient intake
Organic matter 3.46¢c 3.42c 3.71b 4.15a 0.088
Crude protein 0.37¢c 0.36¢ 0.42b 0.58a 0.009
Neutral detergent fiber 1.60c 1.58¢c 1.75b 1.82a 0.038
Acid detergent fiber 0.85¢ 0.84c 0.96b 1.00a 0.020
Ether extracts 0.11c 0.11c 0.13a 0.12b 0.002
Nitrogen free extract 1.38bc 1.37¢c 1.42b 1.80a 0.033

a, b, c: Means in a row with different superscripts are significantly different (p < 0.05).

YHanwoo steers for control were housed under the condition of temperature humidity index (THI) 71.5 (no stress) and the steers for
T100, T115 and T130 treatments were housed under the condition of THI 81.4 (severe stress), respectively; Hanwoo steers (n = 16)
in control, T100, T115 and T130 were fed TDN 100, 100, 115 and 130% of TDN maintenance requirement for Hanwoo steers
according to Korea Feeding Standard for Hanwoo (RDA, 2012).

“Standard error of the mean.

Y 2318

A S Foll =5 I U= 69.0 - 72.3%2] M2 UEst o™, Al 3 FA1A 7-o/4do
AT (p > 0.05; Table 3), EHZ&?— —Hi‘:]' Ao A 214 02 W2 43RS H Ytk f7]E(0M) &3k &
ZA9F I A T100 2 T115 A 2] ol A §-2148-2 YehuA] ghgkout, 214 0 & o247 71 =9k, A3
o] 7Hg #2 T130771 73.9%= A2 S & 7H F A thp < 0.05). OM 4-2k&3} -§-AFSHA NDF 2} ADF 4-2F&<]]
A& T2 10077} T1579} T130L Kok 501517 27 Lebthp < 0.05). o] 28 A7 2 Ao of
off Y H A FE 083 71E AN FARE At vrERst=T, A dH ol e S99 IY
A Akgo] AEYA A AHET £ A 0 2 w3 oW o |J2] go 2 AtkeS A= A oE Bl
=t Cho et al., 2016). SHARE, A¥FA 0 2 AAEYAE 7t A5+ S7HE 7]-7\12~Eﬂ(Christ0pherson,
1985; Tajima et al., 2007), G2 Ed# A0 gt AL A H g 7H471 AT AR A5 A7HS Z7HA 45188 =

o 9,
& 5

N
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0t APHE AaEd| o] Ofg 2518 FTFL ZASIE o] 144 Boleht Hol A7
%]): o O [e] 2N

SESSE
THal A2t (Cho et al., 2016). 9HH, AT} 22 0] 14 2oba2 thE 4] aokedlte e

1 GFaTo] AHFo) LA v Hojshrlt ofete o8 F5Hr}. 7
2 HFo] Bob4E 4880 Wolxt 2102 PelA qlvl(Van Socst, 1994), £ AFNAE A2l 74 21
2 HFFo| oHI4E 718 B OM 4:5H&o] £ 0.2 Wolx 71E9] Bt AAstert.

Table 3. Effect of heat stress and total digestible nutrients (TDN) intake levels on nutrient digestibility (%) of early
fattening Hanwoo steers fed rice straw and concentrate.

_— Treatments” e
Control T100 T115 T130
Dry matter (DM) 72.3 71.3 70.7 69.0 2.00
Organic matter 77.0a 76.0ab 75.3ab 73.9b 1.67
Crude protein 65.2b 65.1b 66.1b 71.8a 3.23
Neutral detergent fiber 69.8a 68.2a 67.4ab 63.3b 2.67
Acid detergent fiber 66.9a 65.0a 64.1ab 59.0b 341
Ether extracts 90.0ab 88.3b 92.0ab 89.8ab 1.82
Nitrogen free extract 87.3 86.9 86.1 86.8 1.49

a, b: Means in a row with different superscripts are significantly different (p < 0.05).

YHanwoo steers for control were housed under the condition of temperature humidity index (THI) 71.5 (no stress) and the steers for
T100, T115 and T130 treatments were housed under the condition of THI 81.4 (severe stress), respectively; Hanwoo steers (n =
16) in control, T100, T115 and T130 were fed TDN 100, 100, 115 and 130% of TDN maintenance requirement for Hanwoo steers
according to Korea Feeding Standard for Hanwoo (RDA, 2012).

“Standard error of the mean.

LEA G D GAEA 27 st A oY 2] g 2 HIS 7] AN -2 FAAE o= #
2] ATHp > 0.05; Table 4). =242 HH75-& Uetll= 58 273 @5 HI==2Ed
) Z7-2] 74-9-912.0 mg/dL, 2] 2] 79 847.3 - 868.7 mg/dL 2] 50 2 LERE T, 45 A
¥} T E A HAREA QI thyroxine T2 thET7}6.20 pg/dL, 2277} 5.58 - 6.18 png/dLE LERY 217}
Z2]2 0 2 =0 RS Wt Park etal. (2015)2] R oA AAEH AL 3R H14]1.9.0] I3 G Trgo] §-9]
A GFE A 2] LTt 49] EF thyroxine 2] -9 GAE| A7} 7Fei A WopIthal B 11 % ¢l =T (Marai et
al.,, 1995; Song et al., 2014), @A A7 A7} th 22t T1007-2F -FrARY Aol Thhe ), 2 At o] ofsf 4~
Y AT Ao A e B2 0] AU A7 FFE S o) dAE g 20f O] thyroxine?] Bk XA O &2 7t
A& oH(Park et al., 2015; Cho et al., 2016). ¥HH, @7 AFZA Tl A= T115 E T130o| A G2 A o] X gk t 2=+
oiH] 2k 2t 71 9 A B @40 Y=, o]+ thyroxine & 2-20] o|312H-8 £71 5 AU &4 thAret =
o] Q1A Aot oA AT ER HES 2R 0] FH] D A £ thyroxined] %S 2 ETH= -2 1|
Fo] Hol A o] dukAQl Ae]A AAFO 2 TdE THShaffer et al., 1981; Marai et al., 1995). 2E#H At T H
A3 cortisol F= HET, T100, T115 2 T1307-014] 242} 4.48, 4.38, 4.45 H 6.80 pg/dLE LFERSTE ARz o

2 AAEH A L EEH 5 cortisol 55 7SI &34 21 =H|(Arnone and Dantzer, 1980; Elvinger et

_—

o N
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al,, 1992), @7 A+ Ao A= T130 Lol ARE =24 0 2 tha = et &3t 7]
Holrh 2he 141 20} SAAAM 95 tId o & 3 Aol A= dAEr| Ao 9% cortisol &k 2= UrEREA] ¢F
= 7o 2 Hix|o] Ax| e} -f-AFoSd th(Park et al., 2015; Cho et al., 2016).
5 25T, S ALHELBUN) 5 IR 21852 dAE AL} YA 55

YehtA] ofkth(Table 4). ANPA O 2 AAEHAe & Hj2] 57159 €5 X3 @ 5 S dAEd= 4
AQbrtal &hef A Qlck(Shaffer et al., 1981; Waltzet al., 2014). @A A1tE 3t 2 AL 2
o)t 7] & 2] ¢ rete] B4 olnli oJ kA TF A AHIO] 2lolof| A B R E|Qrhal = EITKShaffer et al., 1981;
Waltz et al., 2014; Park et al., 2015; Cho et al., 2016). =, At= A F ol A AFSHHEe} Zro] B e o] o Lo A
74 87 A Sl TFEE gAY AF HFE Fet BH 7|EY] AFolA= GAE 2o o't
At H T T Gt S S ot o] 134 FHo| B g AEY Ao _F Ar A FH T A AT U

o]; ola)) 5 E o] 7+A4v} of7|E] 7] wjEo|th(Segura et al., 1979; Shaffer et al., 1981). @A Ao A=
AR, OﬂE T2 A A T fARE 23HE Hol=t, o] 83 -2 H| 5 AAEH A0 e ZE| |2t ofU]
A

1R geA0] F7HFo] ol 2ol Itk A GRS WS- P SF Bl SARISES RAT 5

L

Y
T
]
o
rr
iu)
ru
it
~|
i

0 X oqpdl
UIO of of¥

[e}
2 ojn ]@ﬂ'(Park etal., 2015; Cho et al., 2016).

Table 4. Effect of heat stress and total digestible nutrients (TDN) intake levels on blood metabolites of early fattening
Hanwoo steers fed rice straw and concentrate.

_— Treatments” S
Control T100 T115 T130

Immunoglobulin G (mg/dl) 912.0 847.3 862.3 868.7 178

Thyroxine (png/dl) 6.30 5.95 6.48 6.00 0.61
Cortisol (pg/dl) 4.48 438 4.45 6.80 2.96
Albumin (g/dl) 3.58 3.60 3.63 3.60 0.25
Glucose (mg/dl) 62.75 55.75 53.25 57.67 11.75
Triglyceride (mg/dl) 19.75 23.50 26.25 24.67 5.82
Creatinine (mg/dl) 1.41 1.59 1.48 1.47 0.18
Blood urean nitrogen (mg/dl) 10.30 11.43 11.68 9.40 2.02
Total protein (g/dl) 6.80 6.70 6.70 6.73 0.31

YHanwoo steers for control were housed under the condition of temperature humidity index (THI) 71.5 (no stress) and the steers for
T100, T115 and T130 treatments were housed under the condition of THI 81.4 (severe stress), respectively; Hanwoo steers (n = 16)
in control, T100, T115 and T130 were fed TDN 100, 100, 115 and 130% of TDN maintenance requirement for Hanwoo steers
according to Korea Feeding Standard for Hanwoo (RDA, 2012).

“Standard error of the mean.

S ¥ U G AEYA 2 A HYA - M
7|7 Bt FA 0] ZAHTFS -0.63 - 1.17 kg O 2 UEPG O H, At %S T1001L7}-69.6 g 2 7 &
o, At el A= ol v 2] Fg ol =25 SAI7F A e TI 159} 130771 242} 44.691 83.3 g ©
= E3Hp <0.05; Table 5). HI= SAA 2742 gladA]5, 5Lt oY A1 & 537 22} T100
= H| st AEd| A0 LB FAS9 Alsdart o ARt Ay 231 o |qz|7F dAEd 20
5 = E2h d AEY A L EH] A2 el ol | A] 3 g0l
= Al S7HE AL o3 A Q1 Axtet mte ), e Al W S-S iAoz HARE
Aol M e F|A G o] Al E T d AEHA A2l oA AlFdart o doltal, @ AE A AR 7
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o Jz] ZF4Z0] Z715t) whet AlEZ7171 Aoyttt B E vl Qlth(Park et al., 2015; Cho et al., 2016). @41
Aol A AREH B]S-9-9] 79 AatghE o] @7E= o] 9] 70%7t 1215 1ol A-8-E] 2(Ferrell and Jenkins,
1984), @A E | A0 e ZEH Q4] ST AL 45 5o ofl|A] aH7 F7HH o @ PRIt ey
AUTHRDA, 2012). 3P @A Aol A 2= A=A ET2] A5 A e HS-9-9] TDN 8152 35
Shdaol e okl th =9 iﬂ% Ta @2 A T HS- FAE 213 TDN 8772 SE|oof &2
AAfols Ao 2 e ﬂ%ﬂ}‘* = 778 Al F7HER1 A v A] 8 A A7 28T Ao AR
23 57 9 dd=A5K Table 5)2 7|50 2 GAEH A 2 5o A
HSA7] - AAS-< Tor?q— Hﬁi TDN Q75S A4kt @4 AJA9E Edj2 13 AR (Y =
0.1814X + 111.5)°]l thdstH Aol 00] Bli= 2|4, & D2AE A & Al A5 A HlS47] 2k AXS-
TDN 872 @A) SFEARFEZ(RDA, 2012) 875 TH] 11.5%2 2% Fojdlof 222 4 Q& A0 7 A8
e}, o] AL ARG EZ A 2 =g EHE AAG GAEHA kE Al G 847 oF 10% oy A] &
H7} 3714 o= A 4= lth= 2 FAFSIEH(RDA, 2012). B34, EAEH A eF Al 9F- H1A1-9(11.2%) 2
AASA9(15.0%) 2] F7F L -%]+= TDN 87 G A A A Al -G-AFSFA th(Park et al., 2015; Cho et al., 2016).

Table 5. Effect of heat stress and total digestible nutrients (TDN) intake levels on changes in body weight (BW) of early
fattening Hanwoo steers fed rice straw and concentrate.

Treatments™
Items SEM”
Control T100 T115 T130
Initial BW (kg) 247.1 2473 248.0 244.5 13.53
Final BW (kg) 246.5 246.3 248.6 245.7 13.51
BW gain (kg) -0.63b -0.98b 0.63a 1.17a 0.62
ADG” (g/d) -44.6b -69.6b 44 .6a 83.3a 44 .87

a, b: Means in a row with different superscripts are significantly different (p < 0.05).

*Hanwoo steers for control were housed under the condition of temperature humidity index (THI) 71.5 (no stress) and the steers for
T100, T115 and T130 treatments were housed under the condition of THI 81.4 (severe stress), respectively; Hanwoo steers (n = 16)
in control, T100, T115 and T130 were fed TDN 100, 100, 115 and 130% of TDN maintenance requirement for Hanwoo steers
according to Korea Feeding Standard for Hanwoo (RDA, 2012).

YStandard error of the mean.

“Average daily gain.

140 4

130 A =130

111.5 s

TDN intake, %

y=0.1814x +111.48
R2=10.9263

u 100 1

-100 -80 -60 -40 -20 0 20 40 60 80 100
Average daily gain, g

Fig. 1. Relationship between total digestible nutrients (TDN) intake level and average daily gain in early fattening Hanwoo
steers fed rice straw and concentrate under heat stress.
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AN EE2H A2 EU R QAEY A e E A H[SA7] 89 AAR-2] FA1 & 917 994 873 A4t
SATH(Table 6). F=mAISFRET A7 i H] 11.5% SF= 712 = AteH Al 50] 247 kg (A4 TA1S B AF)
o] 72 TDN &2 2.60 kg 0 2 Folsto]of ot At 2]} 7k s}ol| ] 2] E5F 2429321} 11.36 Mcal & &
FE]ofofF 5hH, AT A v} el 23173 524 g © & AFEE| QI

Table 6. Nutrient requirement of early fattening Hanwoo steers for maintenance under heat stress.

Nutrient requirement”

BW*

(ke) DMI cp TDN ME DE TDN MP cp
(kg) (%) (o) (Mcal) (Mcal) (kg) (g (&

247 461z 12.0 56.4 9.32 11.36 2.60 317 524

YBody weight
“Calculated based on Korean Feeding Standard for Hanwoo (2012); DMI, Dry matter intake; CP, Crude protein; TDN, Total
digestible nutrients; ME, Metabolizable energy; DE, Digestible energy; MP, Metabolizable protein.

Conclusion

BHAF 247 + 13.5 kgl HISH7] T A 4FE FAI5H0] 4 x 4 Latin "7 0 2 AAsto] GAE | A 5F
of| A ¥ = A Ut HRkE FAFSHATE Rk AM-9= H AT} AR E o] 85t RhAt R
Zo AN THe AAH]S-2 822 213 TDN Q72 thH], 100% (THET), 100%, 115% D 130% 5252 oL 2]
7} EFE ek g Z2T0] AAQ= AT AL E 24T, 55 60%)01 A4 AR E 91, o U 2] 3182 4]

S

o
m_lni ]

215t QAE | Aof L Z2E o] ARG EIQTHRE 30°C, F I 70%). AAHAA RS ol =29 eI tE I

O] A a-oka> GAEY 20 ofjt §-012 Apol= LERR] (SITh(p > 0.05). o] A2 4 AEH A e E A JF
4 87 A2 Slol A RER T R Fod A2 HZY 2aolA 7 Ao g 5T EAE
gl 2ot A2 thE | A] 352 FAUAEE ol 9 AR Utk 27 L E 2B~ S FH 2
21 T100, T115 2 T1302] dFS5AH-2 Zt2}-44.6,-69.6, 44.6 L 83.3 g © 2 LEIGITE AAEH A 25 A7
TF-o] A=A S 7150 & H[8A 7] th AAL-9] $A 2 $13H TDN Q75 =4 A(Y =0.1814X + 111.5)2 &

S, 0|71 @A PIAFEZ o] & AEE A F Al 11.5% O] TDNE F712.0 2 Folsfol g2 o)
e,
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