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Abstract

Relationships of stocking rates and grazing intervals to herbage intakes were determined in 5
dairy farms at Hamanaka-chou in eastern part of Hokkaido, Japan. The stocking rate in 5 farms
tended to decline seasonally, though declining patterns were different from each other. Utilizing of
sward for the grazing pasture after harvesting to silage-making was one of main factors which made
stocking rates to decline. Each farm employed various combinations of the grazing interval and the
grazing pressure, though no farm used a combination of short interval and high pressure in grazing.
Means of sward height declined gradually, while the means of herbage mass for 5 farms varied 2 to
4 tDM/ha through grazing season, and not changed in seasonal. Each cow in 5 dairy farms ingested
more than approximate 10 kgDM/day until August, then their herbage intakes declined after
September. Declining of the herbage intake in autumn should be caused from the grass-
contamination by feces and urine dropped and large amount of litters delivered from hyper-height of
sward through spring and summer.

tDM/ha D #FICHER I N2, BMERAEIZSA S
TEDEF LR 10 kgDM/EZHEZ 7205, 9 AL
Bk FIE LT 2 EREOBERIC B b lcaE BIET L7, MEOKRBEREENETIX, FIZHER
BIUBRHREH - HERAR E OBELRET L2, # I X BERR, BE - EE0ESEEICERTY LIt
I ERTIER M T H 5 MEE IR R T D EK 5 BOEMzE23nEEZ b,
FiZBW AT » 72,
B RENEHELIZBR T LICRL Y, BYGRE
NETIEEICERER BSOS 2 BBAIET 52 L1

= 3

Kl

T

il

F2bDThHoT, WHHEREEBHEDOHEAEHYED
BRI LSRR -1, WRMESEC, BHEYR
WA A bR o Tz, EEIIEEIC & b i
PICIET LY, BRBEIEHCHELLT 225 4

=8 20064 H11H

THOBFEHFFE ) BEP SREEEI AT LE
IS 2354, BKT & DFLAEREST T B
EitEH 72 ) DFLEER (CRALR, 1990) icDwTRE
THMENH L, i, KEZHREEROZERE L2
BRI AR R I B\ T UL, EHA ) DILEER L
WIOBEARBATNETH DL EHEZ L, —lANIC

— 33—



ZEEE - S W hikigE

B OF AL LC, REMAEEBEHHANKE S
20T b B DY, EBRHEET ClRED» LD
FLAEERIC TR b DIEERZET L
ENTHRETH B 2 EATRENT W 5 (B, 2003), —
W, EROWMBRICBITLHAEES AT LEREL:
Hesr JUCH S, 2001a @ JUCH S, 2001b) ok 3 &
bR ) B B B I BT 2 B b DFLEFER
13 1.325 5.9t/ha Th - 7257, HHHKAFEH B
BVRRTHE, REFRBRIC N TEH L DFE
PERVED 572, ZORKE LT, HREMAICE 2
Hodr & DBEIEICKH L, Biic BT 54 %INE,
HAmEBEDH 72 ) OB EREZEVENZ EFEZ LN
5.
WHERERIIFRE, b L OEEOBL e
#51T 5 (MEDs. 1981) %%, BENWEIC & - THE
ENBDIFFEICHEY AT L EHHEEROREHET
b, BERERSCRENERAE? AL 254
IS, HE2VEECRBLIAECWEZ L TR
ANg, EBICEROBSBERAE L EHICHET 2
Z LB ETIIRELBD 5, EEOEERICBIT
LM ERABOWET o VICE L, LHir 5 DI
EERICOWTHRE LRSS (1999) < ULH 5
(2001a, 2001b) DHEIC B W T H B ERARIZF S
DT> T\, Lizd > ¢, BmEELZ) Dl
WERERE (LI, RMotdh -V HERER), T4b
H B OKEINREIC DWW T L ARHEEN T T TH 5.
MEAEREIIFEMHEB»ARE C, HHEHL2EL K
FELRFEEZITE ) 1213, BEE2FELT R
AT LEREET2UNEND L. iy 2T ADRERE
RIE, HERE, BEEE, BUSREREB & o
TEBRTHY, TNb%) T HAELELITIUL
INREY BB BE, R LI FREEERIEDT N, 2
NFCHREMICHAING 2HAMTE LT, ZHiced
TWHRZERT 5 274 (s, 1995) FED
REEZAYES AT 4 (HHES, 2000) 7c & 5%
AIENz. ZORHE, EBRICEBREFIC B 25 2
T A EHBEREEZRET L 2BlIZ RS 725 v,

Z 2T, AR TR ABBRROBYGRE, &
BHE L & OB B L FH O & OB E RIS X
UHHBERAERDBRZRETL 72,

MHE LV FHE

REMES L UER

R 13 BB R IR T B B AL R R AR I T I
B TS - 7z BRI ALHEE R AT B r
BLTB), FHFHRIEL.3C, FHRBKEKET39
mm, 4 HREE 1799 hr (S 75 55 S HETEm
Fr, 2001) &, EFCEFORENF ST &0 5 HR
RFHIAHRLC, RFIIME S D% T & b R

L EHERE] - RAREE

DB DM TH 5, ZORR, F7Ew 2L 0
THETH ), HEDFE—7 CBEICENLLD
DIZELNTnSE, —FHT, BERNH L SEnER
AT L DT THREZ I ANTEB Y, WEAYRE DT
BAlCAT b T W aHIBTH 5., BRI TEB L #
200 FOBEBICREEL TB Y, BROMES & Uk
AR T — 2 DERFFR A L Lz 70 Fic BT 5 2002
FEEOFEFFAEERS & U HHEREIE 2 L F R
T65.858, 68.3ha TH N, FHEIKILEIZ 7932 kg/
305 HTH - 72,

N DEER L, WEMEPESHFIRE L 24 F4ERE
VAT LAOBEICLAEI DL, B OBETIEL R
TADTELTCBY) TS OPWEIFEZ TH-7122
L, T ToRE (RS, 1999, JMRHES, 2001
a, 2001b) i & Y EERERES X T ADMEENT— 5 &
LCEEIN TS Z &b, EHA] 2 FRZA S
CRBAZ, Thbb, RESEYK THEES X CHE
RILBV RN BRL 5, HIFDOEEREE LT
B ER) ANTWEEBBRS F2HAENEERE L
THEEL, #NFNA, B, C, DBXUE &L,

RESHS LU TF—TINE

B EOTAE 2 20014 6 —10 A& H 1M, &
5 EEML 72, BERFEOBMER, PEILFES, FE
R, HEFEB I EGRILERBZEL TNEL
7o, B, B BWCEHRL, WIB & OB E
Fh, & bEomEE EBICHEITE N L EES
B LN L TiE, GPS #HWTEN
FNoKRXicBIT 2 HATRERDIHOERE 2
205 FTAZEEETHIL, mHEEH 7w 75 4 L CHE M
Beon X o st CTEAE 2 B L 72,

PRAEEHE

B AT 20fRE L LT, FRFICHEES, &
HHGET & O H ORUES, BB & OF R
RoEsF2KEL 72, BINL 28E&»r 561,201
HHGRE, WEERE L UORMER BB L, B,
HHBOR I RBEE D 72 ) OBEES & L, BWEIT
HEEE 2 ) OMSEE L L7,
HHHOEEB L UEFOFEIZS50X50cm 2
77—t 2B, EADHAEEROFAKKICBWTIT
Toli Thbb, KEERMERTEINFNENE
BOHEZHEETLILJICHEBE LI FS—F 104
Z2WT, £ 2AREFX L ICEEEH (Pasture
Probe™) % F\v CHiIEH E/E (Corrected Meter
Reading, I'F CMR) # MicHELL and LARGE (1983)
B LUV MURPHY 5 (1995) DH IR > TENEFNS
KEHRIL, BAfFEZ A DB > CEE2MEL 72, 7
B, MEDA D) S I3 EEHIC L p8BEL T
ZZHMWER Ocm & Lz, BUE DS~ 7z Al Y

— 34—




By A7 408 EERAR

W 72408 SEIL, BHIZ BT 70°C TH 48 iF
B AR S 721, AOAC B (1980) 12t~ TE: W
EEEHEL 2,

FHN72 CMR O E LN ) B 724 BB 5
FAET L ICEEREER L. S22, BEKRLKT
AT 22 %0 5 £ 9 CMR % 1000 A5tH#IL, F
EE % K2R L 2 ERRICH Tz, BEEEL#H
EL7z, BMERARIY, HEHICL-> CEBLAK
BETDE & L BB NOER 22 L5172 L D % 5k
FHOREZE L, BUEH THRL TER L 2. &1,
LHI1BEHZ) OBSERARIIMERCREICINE
FEICETRICE b > 28 RIBME E L7z, Hddb b
ROBEREEE, SAMER B TCEREENS]
Eh72) O ERAERICHOHSEH GE - /) %
FL7zdbnk, THORICHAL 2t ER ClRT 2
ZETHEL .

T8, COMBTERBEIZE L (FEL—
(Phleum pratense L.) TH Y, HHERNL TS 24
AV—VBLUEESFHWLNTW S, EERED
BEN28, ERFT—pE, P, ZEULEB LW
FLADHA, R, MO 9@ DA EbETENE
NI1ETD, MEMADIFREREL L L ICHRER
KOERED & WIBIEDFH R e Pl 258E L 72,
ZRZ L ICRE LB BT 2 1 B opaiaE
DIEBLIUVERAERZNEL, BREAHEHL 7.
IR T THU—NNR— T 4 L — U DIBREL, B
FKICH GRS L VREEDCGELMEL, EHL 7
HOBWMEXEHETHRL TRd2, 4B, v—I~—
WA V=D DENRIED 2 ) DERIZTEAR (1996)
D (183 kgDM/m?) # w7z,

& R

AEBFEOMELF 1IcRL 72, EHERE, PEIL
S L ERILECRRETERDD DD, =N

HIBDOBRER & L I FHNLBIETH - 72, s
EIZRRDDABSBEME 722 ) » 7R H R
FAINTHY, BFK ABCE 2 BESX % FIH L 7- ik
B TH -7z, WHBIBER MR T HIZENZFNS5 B
THB LU0 ARTIOMIEE L TETFHTH Y,
BRETKER LN &b, BRELTHEHEED
160 HARE S IZIZRBE TH - 72,

B 2T L0FEME U CRBCGRE, BREREE &
UHBUEDZEEHER 2 X 1 IR L 72, BUGREE (a) 13
BEBIMOBRICHENTESHBLTEY, BRC
FEHI @ L TS, Mo 3 BFIZ 7 ALK
KIRICHBGREAMET U 72, BBGRE DZ=EEENIL,
R B & OBEER DEENC L B L DTl ¢,
REAABROER 2 BUCFIFE T 5 2 & TR TR
ML, BYGREIMETLZDDTH B, #HiakmE (b)
12205 30 HZEENDERE I0HUTOEFEN 2 7
=T, BEHRERIFECERCIISEHIC LD
W, LIRS ko7 BAERD L) OBMEEK
TERLULZBEIE (¢) 12, A MY 7HETH 2 KD
PIEEIE , WHRB TH 2 M 4 BRI K - 72,
— A TEEHB L Rb L, BRBIIEEEHZEL
ZT—ETH- 72,

BERROBEENEESS L VEBOZEEHR % X 2
WRL 72, BURETR S (a) BHEE 2L TEEK
EHic 1025 30cm NEHTH D, ZEHHEBIZIFE
MY DEESCRIIC L) ZLORBRMERZHL LD
D, FHIZE L T WBERLIET T 5 EmH - 72,
—7, BEETHRAERER (b) B 2EL T2 5
4tDM/ha BEICHER I NLTHB Y, iz 10 ATz &2
FKEHIZ3tDM/ha FRE LT & A K Eid e - 72,

ZBRROELEE, KMERERB L UK ER
B, RIEHRLB L RIS HAARHEIRE 2 E 2 IR L 72,
ELMEEZERDI AL ) v TR D2, 19~51
kgDM/E/ H L& #7227, MoBERIZ 1 HE D
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Table 1 Summary of five investigated dairy farms.

Farm Mean

A B C D E

Outline of farm
Grassland area (ha)
Number of lactating cows (head)
Individual milk yield (kg/cow/305d)
Milk production (t/yr)
Grazing®
Grazing time (hr/d)
Date of start
Date of finish
Grazing days™ (day)

66 64 56 75 72 67
46 67 47 53 43 51
6575 8079 8215 7841 8223 7187
362 601 448 498 422 466

7.9 7.0 7.0 6.0 8.0 7.2
May.29 May.20 May.20 Jun.2 May.23 —
Oct.31 Oct26 Oct.31 Nov.12 Oct.31 -

155 160 153 162 160 158

a) Farm“D” employed strip grazing, and other farms conducted rotational grazing.
b) Grazing days was not consistent with days from the start to the finish date,because there were some

no-grazing days.
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Figure 1 Seasonal variation of stocking rate
(a), grazing interval (b) and grazing
pressure (c) managed by five dairy
farms.

Simbols; farm “A” (O), farm “B” (A),
farm “C” (), farm “D” (@) and farm
“E” (A).

kgDM/3E/HLL E LR ICE D - 2, B EREEIR
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Figure 2 Sesonal variation of sward height
(a) and herbage mass (b) of pasture
on five dairy farms.

Simbols; farm “A” (O), farm “B” (A),
farm “C” (), farm “D” (@) and farm
“E” (A).

HATIZ E QWL 72,

B lha b nEAKEREE 2 F I ITR
L7, B lha 72V DEAOKERARBIZLER
EDICEMIC E D DWET L 22, BETORERIERR
TEICRL -7, Thbbh, ERBEZTA»PLI9AZE
THWH 1ha H72 ) DEROMERARES1.00 25
1.30tDM/ha & 1tDM/ha %82 T\ s, Mo B%K
37 ADEEETT T2 1tDM/ha L F & e - TB Y,
FICBRABIUERZAZN0.40 5 5 0.75 tDM/
ha, 0.45 %% 0.55tDM/ha & &> 72,

& -
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Cdh otz F7z2, BHGRE &S - ) KERAR
AR LMHBED 2 50 (P<0.01), BCREDE <
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Table 2 Herbage allowance, herbage intake, herbage utilization, concentrate intake and supple-
mentary forage intake in five dairy farms

Farm Jun Jul Aug Sep Oct Mean
Herbage allowance
kgDM/cow/day
A 138 115 265 251 192 192
B 95 110 95 93 85 95
C 194 320 147 224 366 250
D 51 19 23 29 33 31
E 228 330 117 273 1405 471
Herbage intake
kgDM/cow/day
A nd® 12.2 12.0 8.3 438 9.3
B 11.8 9.9 10.9 9.4 6.0 9.6
C nd 12.0 134 9.2 10.4 11.3
D 12.3 nd 115 8.8 10.7 10.8
E nd 10.6 8.7 11.1 nd 10.1
Herbage utilization
%
A nd 10.6 45 3.3 2.5 5.2
B 124 9.0 115 10.2 7.1 10.0
C . nd 3.8 9.1 4.1 2.8 5.0
D 23.8 nd 49.9 30.2 325 34.1
E nd 3.2 7.4 4.1 nd 4.9
Concentrate
kgDM/cow/day
A 3.9 3.9 3.9 3.9 3.9 39
B 6.4 6.2 6.6 7.3 7.2 6.7
C 6.5 6.4 6.4 6.5 6.5 6.5
D 9.0 9.0 9.9 9.0 9.2 9.2
E 6.6 6.4 7.6 7.7 7.5 7.2
Supplementary forage®
kgDM/cow/day
A 34 24 2.9 6.6 10.6 5.2
B 14 3.3 3.2 4.6 4.8 3.5
C 0.8 11 2.3 5.7 6.6 3.3
D 4.2 4.2 4.2 5.1 5.3 4.6
E 2.7 6.6 5.5 5.1 10.2 6.0

a) nd: Herbage intake and utilization were not determined because of the rainfall at the measurement day.
b) Concentrate include some beet pulp and lucerne pelet.
¢) Supplemental forage was usually grass silage but sometimes hay.
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Relationship between stocking rate and herbage intake from pasture, and its

In the figure for grazing season, plots and a line show all data and correlation for

total of five farms.

In other figures, simbols show farm “A” (O), farm “B” (A),

farm “C” (1), farm “D” (@) and farm “E” (A).
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0BUTFTHBEBED2OD I N—"Th4LN, HiE
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Table 3 Herbage intake from pasture (tDM/ha).

Farm Jun Jul Aug Sep Oct Mean
A nd 0.75 0.63 0.40 0.25 0.51
B 1.74 1.30 1.28 1.00 0.35 1.14
C nd 0.73 0.95 0.72 0.84 0.81
D 1.47 nd 1.02 0.71 0.85 1.01
E nd 0.55 0.45 0.53 nd 0.51

mean 1.60 0.83 0.87 0.67 0.57 0.91

nd: no data of herbage intake was not obtained because of rainfall at measurement of herbage mass

e e TS T, EHPHARETCIIWED L (%
ELINTWDEY, BOBAITIIHE ZFEEL T
2T ZTiE defoliation & § 2 (G, 2002))
DEEDENEMETH 2 DI HR, BHIED BRI
P o RBRTH, EBIC I defoliation DI EEIT
BublF TRt o EERE L TEZ L,

VALLENTINE (1990) iZ#&3Hnh T, —ikiciiaii ¢
RIS RSO A ALY & L UintiEs &

HBEDE W & =i, TR S 5 Lk
N5, LENFELFET L &F TS —HEH
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HEDREBICHEL RITL TWb EHZ b, 58T
E I BT B S HICHEMLRESNETH
5.

FRRICBT DHUMERERIIZEC & L L WET
L, B2 10 A TIZKRIRICIERT § 2 EmIc H - 72,
MEDys (1981) IZ B EIR AR ICHE L RITTER L L
TEM, REBIURELEEZHIT TS, $72
VAZQUEZ and SMITH (2000) %%\> Do DRI D
PErk Lo ERICE S, BNEREARICEDL S
ER ) bEMEIOERTH 2 ML ERDOFEI D
KEH o7z, —H, FFRTIIELERE & BURERE
BICIIBRs -7 (XM4).

FEL (2002) FEMEREHRE 100kg H72 Y 8

~ 15 r
g .
% . ® o .. ¢
o
E 10 k ° :. ° 4
. ° d
% .
T | .
g 5| .
§0 r=0.04(ns)
_g n=20
jas] 0 1 1 1 1 —
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Herbage allowance(kgDM/cow/day)

Figure 4 Relationship between herbage
allowance and herbage intake.
ns; not significant

kgDM LT & ZIcH L EE - B ERARICED
BIfRDH B LN T w228, FAEBROELERIIRE
BEFDRERNIZ 650 kg & T 5 & BRD UMIKE
100kg 720 10kgDM 2 T % Z &2k -72, 2
novsh, KRROELEESRBEE 4B L CFE
EL, BBEREEZHIET S L) 2 REBTIE %
roleZ &b, BISEEUADERIC & - THEE
BREEETL2EEZbND. R2ITRLIZLI I,
FAEBRICBIT 2 BEFRHERER 4 5 5 9 kgDM/
HH/ A, SR I 34 5 6 kgDM/BE/B & &<,
29 LABEEGVE(HELLZLINTHS ).

AR THREE L 2B ESZKEICETL T
WL, EREEFEZIKETIIIZARETH-
7o, ZHIKFEDOA AR EDERIC L 5D TH 5.
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& LT BRtARE D LR & - b oo R Bl %3
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T4 7T AEHIT BT ZRERBRICBYT, FE=NH
HEED ZWRIIKEOHICWED L W H - 72
TrEHELTBY, AFROMNBEMIIBWTY,
KEICHIEED D - 22 L BEIND. Tib
t, KEOKKERERICHEL 2ERIT, EICER
Ik B ERRe, BE  EZ0EEREICERT Y
BOWMTH -7z EE2 bk, FRckEHEI &<
HAEAMER S BRA TR, REEFELY, BHE
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12 S 72 75 2 T B A A D B HE S
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