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Abstract

In this study, we investigated the relationship between feeding management and milking perfor-
mance of high yielding cows in an automatic milking system (AMS). Twenty-one Holstein cows kept
in an AMS were used in this study. Cows were offered total mixed ration (TMR) once daily in the
feeding area. The nutrient level of TMR was equal to maintenance and 20 kg/d of milk production.
Concentrate was supplied in the milking robot to compensate for a shortage of nutrients from TMR
(an average of 5.9 kg/d: 0.1 ~ 10 kg/d).

Milk production and milking times were 37.8 kg/d and 3.78/d, respectively. Percentages of milk
fat, milk protein and solids-not-fat were 3.73%, 3.27% and 8.43%, respectively. Milking times was
correlated positively with daily milk yield (P <0.01) and negatively with milk fat percentage (P <0.05).

Total time spent eating was 279.0 min/d, including the time in the robot (16.9 min/d). Total time
spent rumination was 386.7 min/d. Dry matter intake (DMI) of TMR and concentrate in the robot
were 22.7 kg/d and 4,586 g/d, respectively. Total DMI was 27.3 kg/d and 3.95% of body weight.
The meal length of TMR went below 20 min, if intake of concentrate at individual milking exceeded

3,000 g. It might be concluded that individual cow management came to be as important as herd one

for an AMS, especially high yielding cows.
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HEEILY 2 7 2 (AMS) I BT 2 B4z
HECOWT, RN & ILEEDE L HBRE L 72,
BB AMBESED AMS £& THET LRV T AL~
fEF b 21 EEA MR L 7. RAEE I, EReERB LU
BAME (TMR) ORAESB L UREATE, EILEL
LN HRSETH-72. TMR IZH#HEE & HILE 20
kg/BicAHL T HHFREL L, IRy PRTH

T 200243 HI12H

MRS S BIZFEH 5. 9kg/ B TH - 72, SRS
DEIRIT 37.4kg/BTH Y, ¥EILEHUL 3.78 b/ B
Tho 7z, IFURIEE, IEAEESL L CEREESER
X, ZNFN3.73%, 3.271%B LU 8.43%ThH - 7z,
PeILEIS & PERLE X ORI I ENMBIMEY (PL
0.01), PEFLEE & LERIGEE & DRI 3 A DFHBIRIFR AT
b7z (P <0.05). MIRARERIL 279.04/H (9
Loy F RIRERERIT 16.99/8) ko7 BK
BRI 386.740/ B TH-72. TMR B & U#EFLm
Ky P NORASERIRARI, 22N 22.7kgDM/
HB L1°4,586 gDM/H ThH-72. 1 HOREMIRE
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B3 20 5% TH S & & DR S L7z, b DREED
2, AMS 2 BT > EWILF oz L T, B
DEIE bz, BREENBEEEH BRI NL.
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BEPEILY 2 T & (AMS) TIIHEFLH I EE &
5z, FOBOEML) Tic TIRAER (TMR) £72
AR R RAEIE - HABEREOLV A T o —
BBTHE, oz kickh, I4FEERNLOMNE
IO Ry FANEFET B LA EEE % 5 (PRES
COTT et al., 1998). Z 9 \» -7z AMS O b, ffl
Y 7 CHET A fkloRERER, BIFOEEHE
B b DESBBBREELIIVRDNEL S, 2D
®, AMS FENEIEVIEHICTET 554, TMR
DHFEREEL COKBICRET 00 ERELMEL &
%, EHEBRED TMR RS 5 &, WIRHPNE
WILFIIETBL L B, —F, TMR O5ERE &
(BRELTED L, BWIFNESEREL RS E
bi2oic, #EIuRy PN TREOEAFER MBS L
Tl bl ch, %A, BILEHND W
kT, 1 BOERAFARRERY ERL &ML\ e
WO BERBICHIL L LNV, BT, —EDETL
Hre )it KkEDEAFAPEZERT S22 Lic% ), N—
A VRBEBBIBEOENC O, Z L TFRIZNS.
Zn k9 AMS OfREEEIZ, BEETH) Lo5s
b, RN OEILBRDWILA T — 2 &\ o 12FUEREIC
BA$ 2R, #IvRy PADER L o IATENCE
THERDZWRERT 4 A>T 43y RATkE,
Bex L BRPEBICEDb > T 5B INTH B,

Z D7z AMS TRBFDOABEEREMWE L 7
5. L L%eht s, 53R AMS 12 BT 2 HZEEIROH
2N%E, AFOBENCE TS50 (DEVIR ef al,
1993; STEFANOWSKA et al., 1999), FLH N AEEE A
B & o R EIFVE BT 5 b 0 (FROST e
al., 1999; VAN DER VORST and HOGEVEEN, 2000) »%%
WTHhotz. AMS 2EHEE L TWEEEENIY
5T 5 &, MEFEREOREATE & Vo L REEH
B 2B, ZORREE L CoIEECET 5%
PROLNDG, Larl, ZOEBBERICL»2DLT,
OB T AMAIIZE ARG L,

Z 2 CAMERTIE, AMS £#IcBL THILn Ry
F NOEAERORER, TMR OXFEEEL LI UF
o DRETHICOWTHE Lk, BEtiT-o7%.
ZIhHRL NIKER E WILBEE T, AMS 2
BT 2 FWIF DREEH ROV CERNLERS T
2ZrEHBIE L.
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—HARBENE Th - 7z, HIUINERFEEAEILE L,
FLEIZ PRy P OWHERZBRWT1 B 23h AT
BETho7. ERELT, BIHoKRy FATHRDOE
FL4 B AER (CP 16%LL E, TDN 73%LLL © 84E
EHARME) G, @B T Tk TMR 25H&
B/, 1 Hic#Ie Ry F WTHET s ECEEEHS
58, ML VIZELEY D I, THINLEE
DI & DTHORRE D BFEL T, HILTHRREE
%2.1~5.2H/B L#FEL 2. EROHE T AFFE O
W=V RJ VA =TT 12,

FARHES

TMR OFSLUIFRT 10 Br 2 Ai2q7v, 1 H 1 EHSS
¥ L7z, TMR OHEBSTR B & LS £ & 10w
T, FEV—BIUTALT7P L7 74V —Vlda—
A= VTRBL DT, X —IcBAT 2T
CEIMFLTAv7z, TMR BRI TS TEETH-

Table 1. Ingredients and nutrient composi-
tion of total mixed ration.

Ingredients — 9 of dietary DM® —
Alfalfa silage? 29.8
Timothy silage? 3.2
Corn silage” 28.0
Concentrate mixture? 225
Beet pulp 4.6
Whole cotton seed 7.2
Soybean meal 45
Mineral supplement® 0.10
Vitamin supplement® 0.10

Nutrient composition
Dry matter, % 57.8
Crude protein, % DM® 16.6
Neutral detergent fiber, 9% DM? 40.5
Total digestible nutrients, 9% DM 68.0

D Chemical composition of alfalfa silage, timothy
silage and corn silage was 53.9, 55.5 and 34.79% for
dry matter; 13.4, 11.0 and 8.36%DM for crude
protein; 38.7, 40.8 and 21.09%DM for acid deter-
gent fiber, respectively.

2 Contains 589 grains, 21% oil meals, 17% brans
and 494 other.

» Contains 220 g and 110 g/kg of Ca and P,
respectively.

9 Contains 10,000 IU and 2,000 IU/g of vitamins
A and D,, respectively

® Dry matter
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el e bHBHRETH- 2 AL L2, TMR 0
FHcDWTIE, BAfIEER - FL4 (1999 Fh) oA
BL T AESEKREHE Y — F LERFTES — 1+ 2
FEHLZ, FlE LT, #FE 20 kg/HOEIICET
2345 8% TMR TEo %, ZhU EoEdicET
LESERVEIO Ry P NOEESER CHi- 2. 72,
HILED 20 kg/ HIZZE L e WK DWW T Y, #3lo
Ry PADFEE L W) BED LK 0.1 kg/H NED
AEREHS L2, IRy F ROBRAFERESE
RPHT 52 5.9kg(0.1~10ke/H) TH 72, B,
I o Ry P NORAERIHILETI BEOLES
i, BILINTICERL 2853 ET Lo witis
Lo T, KBL U 27 VRIZHEBERE L7z,

BIEEE

2001 48 6 H 12~15 Hic 2T THIY » 7L HE
& 72 BT TAT - 72, 5L > 77 VERBUC 13 3L
Ry FOBEY Y TNVRBEEE A L2 BREL
e 7N EicRABRE LT EE (MILKO-
SCAN 133 TYPE 10900, FOSS ELECTRIC, Den-
mark) # VW CIHBS 2 04T L 72, EILEIC DWW TR
6 An1H AGiconwT, AMSEEHD 2> ¥ a—

—CEGFE NI T — 2 EHE L 2. 6 A 23~24 HIC
HIRBIUEE L) 7T COREITE % 24 B
THEL 2. BRI OWTIE, IEIEAL Ry b
WIZEAL T 5 BT 2 £ o8I ZAIRICE - T
d*%% L7z, BEAFRO®RSRIY, HEHBEREED

P FROBMMBEEFHIL, HoUHRELL
B 1 El& 7D DEAERE TE (54.1g+0.4) 138
TorZ ik NERLL, JFNEH L 2 ERICHIL
iRy PO EHERL, BEA»RD L NIEAIT
SRL2. @A) 7Ticslr s TMR OR&fT#% 5
SrEE CHEBEE L 2 REfTEIEAG I FRE L 72,
RBEENC DN TIIHERNTRBL T 24DEEE Y
7y b L, FEARTEEI N BRI 2 FEREE
THRTZEick ), 1HEbRNVORBEME L. F
72, RETHEERO TMRESB I RAEZE
L, EeRoREE®EH L2, MR, BEAfk
BL U TMR i22oW T4 (DM), HHETSI—Y >
M gHe (NDF), BT 92— = > Mii#E (ADF) B
ST UHZERE (CP) 8% #%EL 7. DM, NDF B&
U ADF 2 DWW T EE (R, 1994) IcfE-> 72, wIvH
LS HREIT, HMERIC DWW T2 ADFE&ER2AWwi
Tﬁze‘t%ﬂ%b‘ (PR EFEADE, 1994), K REFERHCO
W By *%%W‘*%ﬁ%:ﬁﬁw’

BRBEIUEE

hELALHE
HREBFEOWIRBE 2R 2IIRT, FHEALRID
37.4kg/HTHY, HmA55.1 kg/ B & HALD 13.2

B B ERRE & FLERE O BIR

Table 2. Milk yield, milk composition, no. of
milkings and lactation parameters
for the experimental herd.

average s. eV range
Milk yield, kg/d 374 217 13.2 ~ 551
Milk composition, %
Fat 3.73 012 2.41 ~ 4.65
Protein 3.27 0.05 2.68 ~ 3.70
Solids-not-fat 8.43 0.06 7.94 ~ 8.76
No. of milkings, /d 3.78 019 2.34 ~ 5.03
No. of lactation 3.00 0.24 2~5
Lactation days 175.1  23.7 15 ~ 361

D Standard error

kg/HE TIELDE DAL N, LRI, LEGER
BLUERBEESEIXENEN3.73%, 3.271%B LU
8.43% ThH - 7. ¥EIMEIX 3.78B/H TH -7, 4
BEDNEHPERIT 3 ET, WILHEIEIBEB L2175 HT
Zf)o 72,

AMS & AIC LY, fER—BITH-721H 211
LD b 2N Lo ZREIBEILIC T 2 0 TILENBEMAT
I N T3 (IPEMA ef al., 1998; GAJA et al., 2000;
LIND et al., 2000). EWNNBHITIZ, AMS DEAC
) 6 BOIBMIHERIN TS (BEMEILY X
7T LERACTER 12 FERES, 2001). 4ENOFHEEE
R, ZBEr I NI TCOREFEEFL L
AMS IZBATL T T 7 AP B L e Th-72. 3L
HMbHrNZERL LT L I2lz, HELFANERE
’ﬁf S BN R FEAL N THET 2038

. EHEIAESE EOBMATFRHIE N DT,
Hiﬁﬂ;%ft%ié%& T EMO T nERE
o THBHET 21T TETH 5.

FURES L UCALERERICBE L TE, /RN 1H
2 MR KEZHEIZAL N o,
HOGEVEEN et al. (2000) (%, 1H 2E 5 3 EICHE
FLEH & B3 = & TILEIT 14.9% %S % 25, LR
L L UCAEAEERE(CB LW 2B T
Wh, ZORRIZEHEEILICLZLDTH B, TE
B L I TH - 2 AR EIC B W T L ABEOER LR
ANtz —F, ERETESEIT 8.43% LIEWEZRL
7z, ERERSEICEL T, BEHICRLEELR
2L 7 ST NEDT 8.71% (FLEA—H—I2 L 24
MHE) EEHABLNTZZ D5, FIEREFARILE
LEZ A, PEAMKIZ1AIEEZAEC EH -2
ZOZ L IFEEERS Lo Ry P 1BIZHL 215
LMl odaZ bR, PEILARERIEE 2.1~5.2 [Bl/H
ICEREL 22 HTH B EEZ LTz,

Rt R & oPEILEE & EILES L UL
FOBFRER LIC/ARL 2, B & EILEITERE
BB ERLS (r=0.748; P<0.01). 72, PEFLIE
¥ & FUIRIAER & iz L e e A DMHBIBIRA A 5
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a) No. of milkings X milk yield
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Fig. 1 Relationship among no. of milkings and yield or compositon of milk.

iz (r=-—0.488 ; P<0.05). I EHEED LWITE
IREEAETIZOWTIE, WL HEEREGRIERED SN
lrotz, Dlbd b, HEAWMRERIEE SCRET S
ik ) 1TEH Y o HILEDHEIT 5 WTHEHELTRE
dnde, 72720, EAuRy MciZ 1 HOPATEE

BRI H Y, 50 TEFEE (BPHE, 1998 ; THF, 1998)
b %S TH 80 EEE (SoNck and DONKERS, 1995)
A% 1B 3EHEIZBEL LBEORAKNEELTH

BEELLNTVS, Lk, SEKOBIES

FRME 5 &) BIFUL AMS 1 &%) DFEREE
IR D DGR TARITH 5. F72, ¥EILE
BB & ) FUEDERMETIC D22 5 WD &
N (XM 1-b), EELHWIRD LN,

1HOREFTES LUKRERE

1 BOHETHB L UREEORRER3ICEN F
iz, M) TicBiT 5 TMR SRARRHIL 262.9
ar/H, #Ho Ry P ROBREERIIT16.14/HTH
D, 1 HOWBRRAERRIZ 279.04 /8 & e -7z, MRS
B2 386.74/HThH -7, 1ES7H D TMR IR
BE®IT22.7kgDM/BTH Y, FREREHEOLIEER
£(19.4kgDM) IZH LT 117% & % 5 7. #EFH oKy
FNOEAFRHERE L 4,586.0gDM/H TH 1),
AMSBEH I L 2a—9—TREL2HEE (5.14
kgDM/B) 2 L Tix 89.2% & %c - 72. 1 BHidE:y
WAEIT 27.3kgDM/H X %), KEICHT 2 HTIR
3.95% CTh ot

IR ARG IR 2 (ETH - 7275, TMR AR
MR B A D 5 M 2 & AR L o b - 72

Table 3. Time spent eating and rumination and
intake both total mixed ration (TMR)
and concentrate in milking robot for
cows.

average s.eb

Eating time, min./d

TMR on feed bunk 262.9 10.8
Concentrate in milking robot 16.1 1.61
Total _ 279.0 11.3
Rumination time, min/d 386.7 -
Intake
TMR, kg DM/d 22.7 -
Concentrate, g DM/d 4586.0  595.0
Total, kg DM/d - 273 0.59
% of body weight ' 395 013

U Standard error

I oicEbinsd (WELCH and HOOPER, 1988). TMR
DREEVERER LN TEr o722 ITBL T3,
REDEFHERL Tz b Ltk v, MoRITA
et al. (1996) 12, AMS BT 5 EEHE &Mk
RAEFPHRARNBRICOWTRELTWS,. 20
KR, HHAn Ry PN CHEHELEAFEIMREIND
L, ZOBROHFPRHRERIMINT 52 X 2 BD 72,
I ELEHAE Ry FNTERAFEREHRET 52—
HIaBEin s 27 sid, #EILORy F~ADHENTE
BrW)BRAVWIMZ T AB) TicBT 5
TMR & 3 WIIHERORARZHME L L L)
BOLRHREL LT EHREINS., S AOREETIE
ME AR B EDRE A 3.95% & B\ ETH - 7275,
AP OEAREES B X TMR OXIEEE  #/E
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PET LN S, DEVIR ef al. (1996) 1%, #IoKy b
B TEAFRRESEI 6kg/B 22 5 &, B5
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SRR DR ERILPEFL O Ky P ADEA T —>
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5707 AREETNETH L LBNTWE, OF
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SRETHDLEHEMBLTNSE, HLAVWFRICBWT
M ERLZHEAAD B Z ki, AESTHED FTEEIC
KREZFETH 2. EWILFEY AMS CHER ST L
T ez, BAFEROBE2#EI Ry FAD
FELENSTZBENDATELZBNDTIE AL, AT
- BEDBE LS TH B Z L REEL, EEREEICE
HAIXETH 5,

BERIFCBUIEARAMREREL X D% TVMR IR
BFE & DR

I ENRAANRAR L ZDEH D TMR #
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BIRE L AHBEBARIZ D S s dr 5 7205, W DD DR
BlAsseAman iz, #F4ic 60 4L Eafkt ¢ TMR %
BREL DT, EAFERRAERD 2,000 g RiFDHE
IR Sz, 2, TMR ORRERRAS 20 402 %
\/‘%A i, 50 2EBREICBWTHREI NS, —F,
EAfRRAEEL3,000g 2482 % &, TMR RAR
RIS < 20 B EUT & % » 7o BRARTRL 2 KREICIE
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Fig. 2 Relationship between intake of concen-
trate in the milking robot and duration of
the following total mixed ration (TMR)
consumption.
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TRTCOBRIC BN TEB BT 2 b Tl %,

VAT ONBBEICR > THRETIREE >

SEBEVE, ENWz, EHHEWI Ry b 2N
T WEWIAF T —ERETT 2BEAANEDI %
LoTLEINT, WA EBOBEALLIFF LY
LWy DEL B . FI LN AMS 04ERGE T, FTE
I ) TIcBlT 5 TMR OREESKERDEARRE &
HARTHMT 2 el TRBE I N2, T 0HD LHEE
T5E, BWFAFICHL TRy F HOEAH
BHGEEE RGP LDICHEL TH, TMR DREE
DEMGTESERBEZ LRI LD TRTH B
PH LNk, HEniE, MILRNEFOBEICESEYT
LUEDH DY, TMR DXKEEE>»EOICEKET S
ZEDRERTHELLLNAG W, INLDZ Lo b,
AMS CIZHEICESERBE* LRI I LIzt bbb
NBDTIE%R L, HHEREIFOHBEICHREL 26
EERLE V) DLRENCET 2 s bk,

AMS 34 Z7 > F2pLhELza—a v NTHREL
BT TH B (R, 2000). F—u v OBLETIE,
RO REIE S 1ES 2 0 1 ABILEHT5,000
ke B EEZNITEEL v (BEOER EBIE,
2001). 2D & HRBRESFERTH 5% 613, A
T TIIHEAR DA% BE5 T 22T CHLHEI LR
D, AMS DfFEEHIIFS L% b, LrL, BAD L
JICEEER BT AEANEERRICH > T
) TicBl 5 TMR OBEEZARTRTHSL, =
IV 2B S, BAREEICHEL 2 AMS Oz
EBREMEPBEL T BED Y, TMR DHEER
L EAFARHE S & & DBRIZTI Bk & EEFEL L
52 5.

I r ®

ARIFFROFERY &, BWILEHEIRE I KBOES
R R RAEL 2BEI1TI3, FD%D TMR R
WAOTBZEPML LT 572, AMSIZBWTHRE
H2%ER T, pORBEICEIMILE 2HET 2 202,
AR E L7z TMR OFEBE &, FKREZNHEL
REAEROBES FEE £ LT NAEBIICHRET L Tw
LT ERDLND,

HHRENZATY, AMSIZBIT 234 HEEICET 2
ez 2 DI DOWzIiEr ) TH S, 72, AMS FHFE
DHTH B I—w v,k HARTIIFAET 2IFORE
HRELRL D, 4% b EIZBWTAMS 7540 E
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