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ABSTRACT

This study was conducted to evaluate the effect of feeding the whole crop rice silage (WCRS) which partially replaces the
imported grass hay crop on the milking performance of Holstein and profitability. Two experimental diets were used according to the
traditional practice of dairy farms. The control diet (C) was composed of 13kg/day of mixed hay, 6.8kg/day concentrate, and
orchardgrass/bermudagrass hay (1.8kg/day). The treatment diet (T) was composed of 9.6kg/day of mixed hay, 6.8kg/day of concentrate
and 2.2kg/day of WCRS. The CP content of the WCRS (4.6%) was lower than orchardgrass (11.3%) and bermudagrass hay (8.4%)
due to the harvest being 30days later than the optimum harvest date of rice. The lower intake was observed in T during the entire
experiment period which seems to be related to the higher proportion of fiber in rice (»p<0.05). No significant difference was found
in milk production between C (26.9kg) and T (26.3kg) during the entire experiment period (p>0.05). Also, no difference in milk fat,
milk protein, total solids, and milk composition was observed between the two diets. Higher income per head was resulted in T
(21,141won) compared to C (21,915 won). These results indicate that the partial replacement of the grass hay by the WCRS can bring
the profit to the dairy farm due to the no difference between the control diet and the treatment diet.
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1. M2 Sast 4710 et Hol A A A0 Vet
(Ch01 et al., 2010; Choi and Oh, 2011). $HH WCRSS] 24 Hof

B e YA APIAR Qe 7o) A SISk 7Ol Kim et al. (017)2 S AllelA] 9% TMRIL
QI & 3k QPERIE fleiA 3= A 459t EO] APdA et WCRSE; Ogawa(2003):= o[ge|Qt 2lo]12kA AldeA] Bl S
AEiEAE 5,300ha § FAAFARE G377} wEjsich o] whE o AldER] il WCRSE tiA| wofdt 4= ikl Earsigith
o ol Asl] A VS o|83lo] F1SAER o}gSHe B AF  H4olA] WCRSS] Rt 2o] thet Aol Yoshida (2005)
F5}o]| et Thio] &oMAIAL QUtk Mo AlmsiE B9 &7, o Zaoli WCRSQ| 1Y FF 715445/ Dry matter intake, DMI)

A YIS BT ARESh= FAEO] tigh $8F]7] 578(Sung et 0] 6~10kg2 & TMR A& 5 WCRS2] 23] SMla2Z 26~30%
al., 2004), EHA)7]0) W= ZAHAILE]|R|(Whole Crop Rice (AE7|DaL ARSI 8<47]19] WCRSE TMRO]| 30% &3t
Silage, WCRS)2] Ta&2 A74Kim et al., 2004; Kim et al., (AE71D)o = AEAFE} [f5590] Thsk= Fdo| ot
2006) & WCRS9] 9¥iAsled} JU7EA] H7F (Kim et al., )91 xjol= Qlom SAE Aok Rt} (GAFSA, 2014)1L
2006; Kim et al., 2018) 5] TIRE A7-E0] =T SI%ik oVde] e Faod golRAES] H-E WCRSE

SHH WCRSS 27 8hr]7] AAISh] ffsf @keollAl gofet oAl gofstol= 7284k de] #fst glo] Algel 7Fsditks 2e
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AL Sk B8] Aze] Re Sdshe 9ol
WCRSE 0]8-2 017 H|adS 86 T35 4= A=
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w2ba] 2 oA Holstein 2R3-90f UAZHA SAH]
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A Oﬂ Olﬂﬂ WCRSE 21821 HiREE 109 1690 4
Lo} AFLAE(roll bale)= THE0] 27512] 314 H]
3t 7/1 Itk & ASlo] o]8%] WCRSE Sung et. al.
(2004)°] AR $2F47|(9E17Y AT, F=7))EH 30
A Fsto] AxEUCH oF 67d 59t ARt Ao] M‘:}
715g0] A2 71 7] TRl tiE7HC)° WCRS
£ iz gl giAR A2 siit: Ade] 8982 C7F
20059 19 195 4 269 7H4] F.0H T+= 20054 4 28
8 59 47| AMPZ|(79)E FaL SE SUFE 200549 5
229(18Y7HA] & ARd71= sl a6l AT ES &
Al 2H-F- 46 FH(BAA 1.84DE o183, ZF-L(Days
In Milk, DIM)°]| W&} BlR27|(2kR- 0~809), BIRS7 12K 81
~2002) @ HI9I7(ZRS 201 ~ 305Y)E FESIGIT)
Aehe C7h 57t e o R At B9k R(13kg) S A
oM Fofokn SEYON QA= TRkASL BRCIA A
(1.8ky2 = Fojgh Zlolck, Ti= Col H]8) Tz Holske
9.6kg® 0|1l QA= TekA oF WFTIEkA AX(1.8kg)ThAl
WCRS (2.2kg)2 2olo}git Table 1). E3AFEL C @ T B%
u197] ALSo] wle} 2.6-0.6kg FoIEGT. AP BHAELE
ST, g2 HEA 2 FER] AxE FgE0] itk C9
iTe] AR tiAMIES 20% ATk
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(Crude protein, CP), ZX|®}(Ether extract, EE) ¥ Z-3{(Crude
fiber, CF)&=2 AOAC (1991)0] 2JAslo] E4351931, NDF
(Neutral detergent fiber), ADF (Acid detergent fiber)2] Tehe
Goering and Van soest (1970)"H 02 245199t TDNSIRRE
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Table 1. Feed composition of experimental groups

Wardeh (1981)2] 7444191 TDN (% of DM)=40.2625 +
0.1969 (CP%) +0.4228 (NFE%) + 1.1903 (EE%)- 0.1379 (CF%)
< ol85}o] AESIYTE DMIE CoH T 9] Al F35& A87TE
0= Upteol HFS o181k AL Tl 97 6419} &
¥ 4] 2952 kol 19 9o Siglon, FARE Al
22290 A oi% 29 WIS YHs]0] TSI AHH 0O
ME2 Fdol Water BathtollA] 30 “CE |AJ510] 1A7Fs?F
A AgE 3 & Milko-scan 133BE o]-85}o] -FAHH(Milk fat),
S (Milk protein), MUN (Milk urea nitrogen) 2! ES3118&
(Total solid, TS)S 445}t

AE] D7k MAFRA (2020)04 AR eUAZALR 714
9] BRI, T2 WCRSAEEH]= Hong (2021)°] AAEt 53
ZBARIFOIA AAGE Ala-8H] T} 1377908 sigloH, &
o =212 20175 FHf (KDC, 2017)E ol-&sto] F o]
& Aptsigic

B A159] A= SAS package program (version 8.1 2000)
of oJ5lo] BA RABIHIL Fo1d A7 Duncan's TRE750]
ofsto] 5% ol ARSI

II. Zar 3 &

WCRSQ] CPEEo] 4.6%CE JFSD (2006)9] 3719
WCRS 7.0%%} A 54%KXc}t Wit ol= Sung et al
(2004)T} Kim et al. (2004)2] 4887 |oxje] Zale} B ¢io]
oA RARER] QA= TIERARL HFHIR AR HT 2 o]
A oA WOl EA]7]7} Sung et al. (2004)9] HIl Hrk
30YHE A 851 Aof| 7191kl k. ESH WCRSS] NDF
SleFo] 45.8%% AHZ(JFSD, 2006)HTH WOk AL Altfjz o

2 o] Z713E Ao 7]QIstk Ao & wkEct, WCRSS] TDN
A 56.2%% QA= TTekA W BRI IIERA X0} HISSE
= otk

A7t S CPRIO] 16.0%, TDNRIO] 67%31°0H, 5%
AF29] CPREEF 20.1%, TDN“F%} 73.7%9]JCH Table 2). QAF="1
A g BRI 2= CPRRe] 217} 113 Y 84%, NDFgRF
Zo] 217} 529 9 52.6%%ck £ AojA] AREE WCRSE= pH7}

Orchardgrass and

Mixed hay Concentrate Bermudagrass hay WCRS
kg (% of DM)
C 13.0 2.6 ~ 9.6 1.8 -
T 9.6 2.6 ~ 9.6 0.0 22
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4.65, QAFIF0] 0.15%(AE71) 2 oFgsl draEdolgic).

HI57E DMI= Hl§27], 571 9 $7104 Z4ZF C7} THH
Loldog =7 JedthFig. 1; p<0.05). DMIE 7]&0= C
of gt T9 AR AMIES 20%3ict & AFollx DMIZ}
T7} CETF W2 olf= WCRS?| H74 £2]o] BlRAL BF
tekAs AzxHE gdolu kel dds] Holglo] =2 &
IS Zhar Q7] WiEo 2 AREITKKenyji et al., 2005).
w2bA] WCRSQ| 487t =01 AlRAFIY] Asi7t Aol
ZoR AEH EoL F S5 B 11 oY S RS
Zgote] Fofoks A5 240 4182 FIAIA DMIZE S7HE
THBaxter et al., 1980)21 H 115} 3lo], E A-Lo4 C2S] DMI
7} TEO 2 A2 FoRAR ] $577F THO B2 Zof| 7191
skl SlE o= AY7iEch

Hlf27], 71 9 710 Cof CPAFREE 22 38, 35 ¥

Table 2. Chemical composition of different feed sources

3.2kgC| T, T= Z2F 3.1, 2.8 Y 2.4kgO & ToJA] §ojF o=z
A HFISIATH(Fig. 2; p<0.05). HIF27], 71 9 $719] €
TDNAFZRS 72 14.9, 14.0 D 12.7kgo]lal, T= 212t 13.3,
11.7 2 10.5kg 0= ToflA| Foj&og A HFsIaithFig. 3;
p<0.05). CPAFF GA| Cofl BIs T7} RA AHFIsI=H, ol
Coll Hlsh T7F A7F £71%2°] DMI7} 3.4kg Z|1om, & A3
oA o]8% WCRSQ] CPglHo] Sung et al. (2004)0] AA|St
CP gHT} Ho, Co] FAIRHO = tiA| A] CPAHFEo] 23
7] Wl Ao= AmEch I8y ZF HIRTTE CP RS
NRC AJSH(1988)7} Bl A] C 9 T B A8 55
SHaL QASIH. mWEbA T= &2 539] CY] 35 CPY| AFfHo] A
YRTHTE 8 oo =R A Uehsith thH 7t vlRoE
TDN AZ&o] NRC AlFEE(1988)T} Hlw A| C W T 2%
Ui QT A R ARHiH] A A] ot 8.

DM CP EE CF NDF ADF NFE TDN"
% % of DM
Mixed hay 66.6 16.0 4.5 224 41.1 27.8 50.5 67.0
Concentrate 86.9 13.1 3.8 39 20.7 9.0 72.4 77.5
Orchard grass hay 88.9 11.3 3.6 23.6 52.9 38.0 49.1 56.9
Bermuda grass hay 88.9 8.4 1.4 22.8 52.6 29.5 60.7 57.1
WCRS? 44.0 4.6 1.7 24.4 45.8 38.9 58.5 56.2
Control 75.3 14.5 4.1 16.2 35.1 21.9 58.3 70.4
Treatment 72.2 13.6 3.9 15.2 335 21.5 60.1 70.9
" Wardeh(1981).
? Whole Crop Rice Silage, WCRS: Fermentation quality pH 4.65, lactic acid content: 0.15%.
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Fig. 1. Dry matter intakes of each treatment groups during experimental periods.
*C : Control; T : Replaced imported grass hay to whole crop rice silages.
Values with different superscript letters are significantly different (£{0.05).
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Fig. 2. Crude protein intakes of each treatment groups during experimental periods.
"C : Control; T : Replaced imported grass hay to whole crop rice silages.
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Fig. 3. Total digestible nutrients intakes of each treatments during experimental periods.
“C : Control; T : Replaced imported grass hay to whole crop rice silages.

QYR F e HIREAON Cob T 42t 330 @
33.6kg 02 H2] 710 20J2 Kjol7} QIQLOH(5>0.05; Table 3),
H957] 2 S7|o= 9 T71 242 27.6 9 26.1kgd} 20.1 2
19.3kg O & ToJA] W2 AH3RS H o A 110l 124 Ajo]
= S8 (p>0.05). A7t Bt HIR7IE fgo] A=Kt 72
A o7t gId AL C2F T 25 CP % TDN 8:& 355t
I CHET TolA gtgo] Rokd Zlo] J3kE F3U= 7s8%
Qict. o] gt AL Yasunari et al. (2005)0] £ 12RA AxS}
WCRSE 27} 20% Y &% Fofgt Hlw A1E Axjeld: 5
S A% eRAT ok 2 Aol Cof T f2e Aol
QU AL Motk ZAR] YHE WCRSE. HOSIolE
Ao BAE fle A0= ARSI GAFSA(2014)= Hl9=

7158 BlRS710 AH WCRSE o83sh= 4% AFA 717t &
T T 30Y4E=7)E EHE Zo] Biglsh Fdo] Joit
WCRS = 7E9] 30%71A] Fo 7Fsshal siick 1eu &
AollA] Hlf2710lA ARt gl o7t Y 22 thAl
Fofeko] 20%E GAFSA(2014)2] 30%K T} WS Ao 7|elskc}
1wk

FAE, e 9 SUPEL 7 Akt F9] oK< Ao
7F 3iTH(p>0.05). 2 Ao F/gRS At {214 Aols
Holx] aioket. ARk o® {A&0] FA1= A9l ¥art pH
6.0-6.578F 014 QPgAQl 2ARIFOL Al Hito] Aol
E& Zof 7190gkt web 2 HolA WCRSE & 27343

o HR8E TR glo] WPHR ZAPLES AR 59
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Table 3. Milk yields and composition during experimental period (n=46)

Milk Milk composition (%)
Yield(kg) Fat Protein MUN Total Solid
) C 33.0+6.1° 4.0£1.1° 3.0+0.3* 12.8+4.2% 8.7+0.3%
Early-Lactation
T 33.6+8.0° 4.1+£0.7* 2.940.2° 16.8+4.3* 8.4+0.2%
. ) C 27.6+5.9° 3.7+0.5° 3.2+0.2° 15.4+2.9* 8.8+0.4°
Mid- Lactation
T 26.1+4.9% 3.6+0.3% 3.1+0.2° 17.6+3.3% 8.7+0.3%
) C 20.1+6.1% 4.1+0.6* 3.4+0.3* 15.5£2.9* 8.9+0.5%
Late- Lactation
T 19.3+4.4% 4.1+0.4* 3.3+0.2% 16.5+4.1° 8.9+0.4%
C 26.9+6.0* 3.9+0.7% 3.24+0.3* 14.6+3.3% 8.840.4"
Average
T 26.3+5.8° 3.94+0.5% 3.1£0.2% 17.0+£3.9% 8.7+£0.3%

S 280 Ql= A0E oA Kenji et al., 2005). & HFol|A]
A 7ol R el Zel7t fIid 22 ks e}
WCRSE 217} 20% A= &35} Fost H| WA (Yasunari et. al.,
2005)°M %= FAHA LElt. webA] f/dEolxE CoF T2
of] foJAR1 Zjo|7} glof U7z il WCRSE Holstole &
APt glie Ao= AmErh of= BRI Y EEAIZ
(NRlSF71)2F WCRS(E=7)E 22t 40% = JofolsiE ol
FAREC] WCRSFOoA =& AP UoH 72142l Alol=
k= HaK(Ishida, 2001) FASKE. 53] ©] H=o] F/d& At
ol Hr} ARt ARHAE Bole] S5 4 Uthal slof
(GAFSA, 2014) f/3%9] 4% 94 29 AR AR
£ A2 tAlsK: -9 AlEHiea]e] AR AA7E S8s5iar
Tt

AR 7R 57t T fielE CoF T7F 247 29,2629
28,4079 o]9lon T AlEH|= C7) 8,122, T7} 6,49290 =2
ZAREI Table 4). 52 2592 C7F 21,1419, T71 21,915 ¥
OF TojlA ta A et ARl T7F 22.9%% C9
27.8%H Tt LIt A7 REERe] 2442 T71 Cofl BIsf| &1L,
SR 17} Co] Hls] Wol AHoR felet Aos AR
WCRS®] SHHHIEP I 355718 thfeR 7524} 3 A
032 o] g At} Tl A] S210] 1 hat 500-6007]
el Elofe g AleR Aols shicke ol

OPgol Wt 71 Tl WCRSZ 20% T Folalgie

o kR R el Aot glom o2 S 0] WCRS7H
Tt XS OAE = S Zlew ddEn

Iv. Q9

S2AER] 2:5-90] £07% 4l WCRSE RALRE YRS
Al FolottE W AR 2 o] piRl= FRke HESISL
ok 2 HC)y= w7t T Foios At 2k x(13ke)et
SFARER(2.6-9.6kg), QA=TTERA 9 HRTEIERA A 3%(1.8ke)
£ 79 sl APHD)E= APF SFZ(9.6kg)9t 5FAR
(2.6~9.6kg) T WCRS (2.2kg)ZS Foi519ith AES=HDMIS
71Z0= Co tigt TS ZAR RIS 20% it CPEERS
oxje kA 9 wHOIERA Azt ZHE 113 9 8.4%9,
WCRSE 4.6%%, WCRSOA] WQlth o= S 48127 HT}
OF 30U =A| kRt Aof 7115kl itk DMI= B2,
371 & 371N 22} T7F CEY fojF o= B vt
(p<0.05). 2 B2, 371 ¥ 37| B ARt /o4 &
ol= YIAHp>0.05). AF 7|17t F BA4E= C € ™7} 42
26.9 4 26.3kg 0= A2 FJAR1 Aloli= IS p>0.05). &
AL, el 9 FagEoA 7 ulgr] 53] A 11ef §o4
]l Aol YA p>0.05). FF 25U C7F 21,1419, T7h
21,9150 TojlA tha A YeRdth SAHIE T71 22.9%2

Table 4. Feed to milk cost ratio during experimental periods(n=46)

Variable(unit) C T
Milk price (won/day) 29,262 28,407
Cost of feed (won/day) 8,122 6,492
Income (won) 21,141 21,915
Feed to milk cost ratio (%) 27.8 22.9
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CoJ 27.8%ck Wlch ololA] 49 A% Tl WCRSE
20% ThA] FolstolE 4kt = fiRo] oIl ol glo.
u] Sole ot Aol Gl Ao At

V. AfAL

B RS BUY A FAES olgd Hel Awst
779] Aoz ofsoll AUt B RS 9 Mol
(°]5%, 2007) “Whole Crop Rice Silage2] 917} J%¥4 45}
& ao] LY 0 AVl TR G ATES E
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