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I.F &

1. XARDOER
1) tharyE R

196 14F 0D FRBEFATERER, HARDRBUZIWNT
SREITBINIERIER & Sh, BEESBFCIEE 1R
ICRIE L7 2 B0 (BRBMOKESFEHEHE, 2002 -
MRS, 1971), R BEIIR & A0 FHE
LR EDORMEKICE Y AR AFEREDOERIBK L
2o T7bbH, 19614 H20014E £ T2, FLALE
FUHB IS8 HTHANN H 1T HEA~E 1. 9fF, 1 74729
Rl AR EE A IF2. 15HH> 53, 68H~ & 25. 5%, A FLApE
BEIF21107 t 25830 t ~ &3 9z, =
DO, FEHEYAEAT T HFE 12371 Thans 5953 Hha
~&2.60%, EUEHEWIHESIX91007 t 2253, 7267

— AR T =27 e ERL LT— 45

t~E4 MFITHEIN L2 00, 2EALOFEE
T I AREHER N B ) 19644F DATT T t 7 B 19994E12 1%
1,87005 t ~L3. 9fFICE L, ZOMEE, AIHbsE
e E (TDN) ~_X— R TOfEEIEFIT19644F 0 5
19994E DEINZ69. 6% 7> 540. 4%~ & FIZ0RA > ME
TLU, 19991351 2 MiE N FERTEL A 453 1326. 6%
Tholze —7, 1keii= v LA B AR EFE
fiE IS 13 19654F 2> 520014E £ T2, 34. TH 5
47. 0 ~ & 1. 4f%, A= $L100ke 24 7= 0 A= PE 131961
£ 520014F £ TIZ2, 90219 72 56, 776/~ & 2. 3%
O EFIZE EFE o7, UED XD ITREREARERE
%, BIEVMOHEIETFHRIRE A CRBLE N b
DO, ZOWEFIITREEE 2 b &3 2 2l 728
AEIRIOFIHEER N H 0, T HIFAE D & ERE L 7258
BORRPERIZ X D BRBREORMENIRE Lz, b

F/1xR BELANEGRER (19614F) LBIE (20014) OFKEIZRE D 25 & EFFHIE.

Table 1. The stock raising statistics values concerned with the dairy of the time of the Agricultural Basic Law

establishment (1961) and present (2001).

19614 20014F HR(B/A)

(4) (B) Ratio
FLAHAEE (T5R)
Number of dairy cattle (X 10,000 head) 88 173 1.9
1734720 fRgeEak (8H)
Number of dairy cattle per a dairy farm (head) 2.1 03.6 2.5
ERAER (Tt)
Amount of milk production (X 10,000 t ) 211 830 3.9
S EHEMERH T RS (Jha) 371 953 26
Area under cultivation of forage crop (X 10,000ha) ’
FRHEDIER (7 t)
Yield of forage crop (X 10,000t) 910 3,726 4.1
TR AR (7 t) Y
Amount of imported main concentrate (X 10,000t) 477 1,870 3.9
R AR (TDNR—X, %) ? 69. 6 40. 4
Feed self-sufficiency rate (TDN basis, %) : )
LA AL SRR R A4S (F]/ke) 347 47,0 L4
Price of formula feed for a lactating cow which dairy farm purchased (yen/ke) : : :
AFL100kg 7= 0 A pE# () 2,902 6, 776 93

Production cost per 100 kg milk (yen)

V' 19644F & 19994 D HEHE.
Statistics values taken in 1964 and 1999.

21 19644F L 1999 DREFHET, BAFUERD B IRA L7 IR ATEHEE N Bt C B .

19994 DHIE PN RERTE [ 45 2R13.26. 6%.

Statistics values taken in 1964 and 1999. The concentrate derived from imported materials is included in a part for

domestic supply. Genuine feed self-sufficiency rate in 1999 were 26.6%.

919654 (30ke®) L20014F (1IX5) Offiks.
Price in 1965 (30 kg sack) and 2001 (in bulk).
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ZAE, 1999 ORAE TIE, HrHmEE 470 0F S
e 5 E B 22 SR HA T C250ke /ha il 2 5 IR 23 4
EIZ 7 Rd o7 (BIMOKER 4 PE R & PEH & PE AR
AR, 2001), TAETCIE, EARTEHCER T 5 0 EE
OBSE (FUERRRIMIE) NRAEL, £z, fERITR
1 Z AT TR R K D5 Y7 &AM AR
(ZEIl, 1992) LEAELLSHoOH Y, ZhbDE
ASORESAMA TIXG ER S DN B NS D ET
IZE->TUWN5D,

ZOXOIRRIT, BEERNECRDY B - B
3 o BERERIEMN 19994 TR T S, &Rk - fkkE
e Om LB RESRERE O MERHEES O TH H 238
Foiic, BREA~OFM & EIRIGER IZELE L 7R
FIESEA T DL L B EA 2R TR E Y
DOBLDLIENERIZHA S, AEEOHIK, BF
PO L, FHERERE ORI, #IR O D)) RhHE
B 72 AL PR & R~ DI TTE D T2 D OFAfGE & b
H, BUROAEFAERE T RULHRHR A~ OIS &8 Hh
Tn5,

L E DS R 2T mll, dbifpE 2 ol &
T2 ARERHR IS E E o A T, TSRO
] b & IR B & OBLS D, BRI 7
TG C oo D U AR DA AA EHT XD MR~ 12
B &I, AT O R (SR D R
LB L o255, 20014 ERE « SERE T
X, TOEATENCBNT, HHERICSIL 2w
LV B DOREROERAMN D - DOMR & LTtk
DOHEEZFED—D L LT 5D, 20014EI281) 5 AtiE
T OWEAEAT T RS I1Z57 Fha, UWHERLILL, 95175 t
Th Y (BMOAKEAREIR, 2002), Zibix
HARDOBEAEAM T w72 b NNEEDOZNE i,
1%, 64%% 5, JLMRE RIS L O 2 i
BB NSRS TV D, FT, ENOFH
BRJE A 12 19584F LUKE 19964F £ T DRIZ26 T hall 1

L7z (bl R BO B 5 PERR, 1999), Lar LAk
WEE AT, SRS 72 0 SEHES ERH T
o (BB RS RR R AAS, 1963 - EAMOKESRE
PE R G PEM B PEAR R, 2001) 72 b ONCHERLA18E
M7= 0 EREE AR (BMOKPER L0 e & e & A
MR, 2001) MEIRE L CTIRFEMIICH D, 19994F
IZBWTENFNA4Ta, 55.5% (TDNR—2R) Th-o
7w (2K, Lo, BEAMKEROKTFTEZMIED
L <UErm b & 5 EIRIERI DL e 22 AL A PE DT
REMESLL, POBEREIZOE DV EbTLT 2L
DTEDLHEORBENRRDOLNTIEY, RFIEHXT
RET O OEN BT Zo—®HEEH S b
DTHD,

2) HegE R

FE OBBERIIER TR X80, A
PEL B AEPEDSZ R UL T 2B EMERETAThH
0, FEIT X DBOEOREETR O Y S T T
bihvsd, LoT, BIEEIOIHE - SRR - 45504
A D O PRI B 2 ME3EF K OWEIR - Mgk &
DR SN D EBERTH D, Fo, FENWEE
HEHRT 5720, fFAEONEN LKL ICE DR
ECco®ESyOEKL Gi, 1989 - /Ithd, 1975) AMF
EAETAELZR, IE, B D OFEHILKG & 5
BICLDMENEE L TS0, Y —aiic
FHEAERMNEL, TOBRITERETHD & LB,
—HDOEMENRS 5 —FH 52 DHENRRE N,
F o T, B EA O IT W E ORISR & E R
HHRT 2 ZENMETH D,

EHAEPE L FEAFELOMICIZI N L— AT &
IRDBGIND IR 12 <, A PEM & B DNOR)
BELBHDITITHTEDNT A D NS
B (KRALE, 1990), Z O % LA Hc R s o F
FICAIL THRARPUELL T O E B Y &7 A 5, B
&Y 72 0 IR EE SO L D ZR A BE I~ D BLRE % K

g2k AuEEICR T 2FNA 1 B2 SEHEM R R & R 1 EN 720

ARt E AR (TDN— ).

Table 2. Area under cultivation of forage crop per a dairy cattle and feed self-sufficiency rate per a lactating

cow (TDN basis) in Hokkaido.

& FEHEM RS T i (a) fkHE AR (%)
Year Area under cultivation of forage crop Feed self-sufficiency rate
1961 64
1965 78. 4
1999 47 5b.5
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WU 7 T S TE, B L I O S M O
EEHRRE, 20720, WILiEHOm EIzkY,
e SR B MHLET R D22 E R HEAG A3 R D H L 2 BITEDH,
FRBARICKIG TE 2, £z, ILAFOHER
B LG SN D MO E NI X 0 EE L, TE
DARED D VITEEINFEAET D, HEOR LA
O HYHERE O T AT X 2 B A 0=
BERE, W () BREORNEITHE - 3E
DRBEARART 42T 4 arAaT (BCS)
(FErGuson B, 1994) DK T 722 EOREL 72 » TH
o, —F, HEOWREIINEOHRELZFHEL, 2
D LD 7RG ATV & BT ORI O A L
WX DFIHFEOKRTEZEL, HHERAERDORELE
b2 VNIV OER E 225, £z, BUROBAE
LIZEDKEDY X —ORAITHMEOTAIC S EE
BARIEL (B &, 1970), B 80w
DIRTF, #RHLOFAE, HEORANEDORRE L 725,
ZOXDIT, FHAERELFZEEEDNT o X a g
T 5 A R KT, BAEO ML Lz
DYEREZ RIS B SR S D T L IFFE L U,
ARG (1990) 1FEBENR 2 BT A A —/3—
& R L THERBL O BB k& L, # o BEGR &b
BE BT 1231 2 SERERRBR O AT DWW T L T
W5, 22T, EERFORBE SR, BRI
XL =7 )VFA 7 F A (Lolium perenne 1..) (Pr) &
L, EHOEGYINE 12t /hall b &3 572 DHH
2 F AR F X150 —200ke /hallfk BT H 2 &, HE
30em LA N T ORBCEFIHIZ L TDNE A 3 % 65% LA
FICHERFT D 2 L, BT - BREICATIH 21T
W, SR BT S 2 b, RIEAEHI G S
L, 1H 2EoE & ERHIRESEEITH 2 &S0
it EORA > b ELTHET LN, 1ha¥iz O
REIZ1000ke /AT LIz bR BTV D,
UbomziEzxs e, 1HLWOIEDS, 000—
9, 000kgZ & T 2 B H AR DI % L BRI itk
R T D720DI121%, BRI OBEARRAIR B Z
bID, FDTDITUERTINE, HEALFOENK
WloH L2 EE Lz b, T2 M5
LTk EHA A A EEL L, EHIO K
D DD E A O BUBCR A BUBO ] Al U CRERY
A FTRE & 97 2 EHVAE BREN, 72 HONT, BEHi)
D RS Z AU D mE RN O BB NI E ST L5 T
RIS SND Z LN RERFEE M TH
%o MEATIIEA BT O & o TEERE/ T

— AR T =27 e ERL LT— 47

B, FHEAIZIIREE S TR D L S
D, 72k, REANBHRICEE L T, BEHRFD A —
atad Ui Cav It SIANEE S 1oV s Wil g £ 421 R QD)
A BBICEAET D X oS e 5 L big,
WD} ZARMET HBLEN G, TR ECHBTVE7R
E, R RTIRE L E 2 DD H S IEEFE LT D2
e Lz,

2. AMEDBEERK
1) EHRIBCE LD PEFLE D RRGEE & BUBOE R R &I
BT 2 ER OfiRY]

R R TS D 72 I2IE, EHAFEE & SR
e 2 ERb SN BEICE SV TEE L - EEL
TOMENRD D, LoT, ARBHECTIIHEAFOER
HCBEART OMESZIZ T, ABHOT RIS T 2 pEFLE
EEET D & &b, BHERERZIILOETD
ARG Tz 2 Hlh & LRI D D075
DU L BB AT 9 72D Ok 2 it L7z, 728,
A AT SN DA DOKREBFIIARN AL A FET
HY, AAFOMFEIZEET HHIEMEITIZE A EAR BN
72N, ZAUTH LT, AREE S AL D KRR R A AR
EME, FICRIEROEELZ T (KA, 1990), B
Ak« RO S D ISR IEF IR EZ W, £ D
TAMFZERXIR & 2 M X o3 1E, FEH R R 22
ERNCHERIRETH Y, M OFLFEEE - EHim g &
HIZZ W eRE, FAkks KO RS S 35,
2) BRBBEETICBIT A A RY 7 = A7 IO
REME R

LRI DR A b DO—DIZERBEFED
MAMRH L (A, 1995), FEHMPCERE Cl3Pras
AN LWL (MRS, 1985) B X UVEAEIC
B, SRR bET L LE SN TWD (AH,
1993), LU, Pridfif2rEnn4 0, JbifiE i 7
EDE EEEGRE U CIIBA PR TH D (BBfRE
S, 1978), F7z, A—F v — K7 T X (Dactylis
glomerata 1..) (Og) IXMHZEMETIIPr LV HEND (B
REFE, 1978) 28, TORFEMIZT A 7T ZAFH L
D BV E &N D (SHELDRICK, 2000), Z D729,
T AV D O HuAE TIEXM M & R M7 & QNTRE AL
BN B FE > — (Phleum pratense 1..) (TY) 73%<
FIR &, Bt TR 7 =2 v ) FIRHIC X D54
BREHRAFMENM RS TS (MH S, 1999 -
HLEH 5, 2000 - A5, 1996), LavL, TYIZELL
BEDOBAENZHY, ro ¥ X —TNV—7F A (Poa
pratensis L.) (Kb) ZEDOH PR 4 2R %2 £ &
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TOMEEDRAZHELT WV ORE EREM, 1994),
F 7o, HAEFIRFTE OISR U T4 2Bl E D 4
EThY, PriadOBUBEREE DR E%ﬁ&%gﬂqﬁ

AR OBLE N DRET D RE L SN TWD, 2
@;5K,9%t@ﬁ%ﬂ%ﬂ%wfﬁ%mﬁﬂm
DNAIRE 72 BAEIZ DWW CIEZ ORI 7 AT+ 43 7036
PEEAET Db 0IEe <, LENRBBEEZZ T T
D& LT, Pric#Ed 5 AR vTRe 72 BAd - ALl
BAFE~DHFFARE VY, £ ZTANFETIE, Proi
A EE 720 55 BRI 12 381 D SR UBOR B
L LTHFEFSNTWA A RY 72 A7 (Festuca
pratensis Huds.) (Mf) 2% B UL7-, EHE (1995) X
MED BERERFEIZ DT, M EME, AT, REM
WA, BEANTOgROTYIZ e~/ N CRR L LIz < <,
HEEREZERLOTWD L, 12, EBXUHD
EEEIGRE N EEREHLTNWD, Lo T, BNk
L 7202 T HE GRS R (2 35 1T 2 SR A HCBOH SRR oD iff
FEVE L BB 2 MBI, MEHOF]HIZ X
DRIk TEDARMENRH D, LL, MIEKREH
DOYEFL T L DB 285130, £0
PEFHMROMERFE R I O W TIE S 2> T,

I—n 2BV TMAIPrOFREF 2 S 72 O E
BT 2HEBEREMBBE L. N TEY, SE
Hr O KR E R 12 3817 2 R E R H C TR &L
e L TR STV D (VIRKAJARVI & JARVENRANTA,
2001), EUREEOHETIX, 19944FIZfFEHH & LT
HE S 7oA R BRI E O+ §736,000 t D 5 b,
Mf234, 500 t TV, EHEEDE. 1%% 5D, TD
BXPr, £ %V T T4 75 A (Lolium multiflorum
Lam.) (272 (MarsHaLL & Hipgs, 2000), &% 7=,
LRI L OVHEBKIZ B W TMAITY & & HICEHE D
— R A AR RE L STV D (BAKKEN D,
1998 * ZIMMERMANN & NOSBERGER, 1999) ,

—77, ALiERBUR ORI L D L, 20014 D
ALHFENIZ I 2 EFRE - OFEEL 003t D 9 b,
TYMNT3% & R¥% 5, TS O A BT
1X0gH36.5%, Pri’l.5%, MIBAL 1% DEIS TH -
7o 1983 1T 2 LB N o B BFE 1 it 18 & 1T
MR 5D B5EI5134. 6% TH > 72 DT, ITHEDMID
FIABIE 20N IR TR LT b LD b
Do T, 1ER, MOTIRHEDOBED A R FHICE
PiFfE L L TEMIT ATV 2 B —RTHA
Y. Tbb, EERERENTYRC0gD HHTILEA
A RRFEINIHRIE T2 Z Ll X 0 B A U0

#1815 (2004)

<, FEREIZ/NEIZMAZIE, EO X5 ki &
DU EAR TR O R A % [BlilES 5 70 & o Bl AR
DHEFFEREDN I ST, L LEES L, TR
L DA FRREEOBERMYRIC LV A 5RO HEEH
LZORMERPIfIC S, KREORMEL S| X T
DAERENFRN, SN D L O Rol, 207
B, WITNOOEMENHERF SN D 2 &AWL TR
T2 LD XD ik Cidck B O REE & A )
HRWNWETEHEZFTNEND L D7V (SHELDRICK,
2000), MfOFIHDIZ o RN o7 EZ BN,
Tz, BB LB HARTIEIMZE ERE T 5 EH
FIFENME RSN TR e 2 b b, FriimE
BAOOBHDO—>THA 9,

U bEoSEEEE 2, RFETIEEERE 22 5 5
fEZMEEPrE L, MIOERIBGM TIZHT DRk
ZPrl b Lo oA L, & O E AR R A
EEMESLT 5120 DORBR % FEhi LT-,

3) EABAE ORI T

FEHI IR T I e 2 Al o0 OO % BRI 5 7
O, BBAE A U CEERANMTbN D, ZDT
DT, BEEOFHIEEMEIC L D EFORRIERA
m@ﬂ%kbf,ﬁ%ﬁ%ﬂ%@%%%éwiﬁu
HFE Y 72 0 BGEE O R A BT 5, Z DOBRIC
JCHCHATE] oD B A R E I it i) 0)4%75@
L0, RO LERIR S 1 IR, PR
RO R A O IE R RENMLETH D, AR
DI BENE, Bk 1) BLV2) OHEHMIC
£V Eha T 2R B 15 5D B TICE
T OENE, BUBCRER R R, SREREICET AR
b LT, BRI ORI &M & Prifio
LG m e LTIRRT 52 Th 5,

OI. ARDTIRIBLURVZTINSA Y
T RAEMDEMHMIFIRICKSEREE
ZTOLEE (FEFEEER)

1. 8B ¥

PEFLI R TR HERL A 0 BA U S S R

ZAT O B A AL, BRI E A TS BT

LEANME (FLE-HE) #WoNCTLIIEE LK,

Z DB, LA O B I IMEE Pr& L7z, ME

i&ﬁi%ﬁﬁﬂwmiaﬁkbfﬁﬁéhé%@

O, REFEZFERE LB OB BRI X

E%ﬁﬁ%%ﬁméhfw&mt@,%@ﬁﬁmz

IREFBWWo, Fio, BRI A & S HPraxt
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PROGRE & L, MIFHE & Pr|c s s 1) 5 PEALME & bhifk
L7z, SHIT, MEHICHE S - EALF OB
RE, HUBCE & OHA R OBIG 72 EETEHE I DV T
b LEERAE U7o, PESLYEIT 1 3EY 72 0 B X OV
U720 oEFERE L GHET 5 2 & 2lAhT, 2
E, FEILEE 1IN0 TRMET 2 Z & BAZ WA
ARIZBWT b, TR AREPE T b 2 i <,
VTEWHRES & IRk, THUZEPEME D BERIEIE B X5
NHDTHS,

2. MBEBLUAE

1) RBRHAM

FLIE T D MK EER AL R 3B ss (B, Sz
ITBUENJRZE « AW R e pEZE BT FerA AL i
BEMTEE 2 —, LUFREL) WIZHBWT, 19954F
M H19994F £ T 54/, M5 H LANG10H RS

— AR T =27 e ERL LT— 49

LA EBET, MISOHMIZHZ #H %
WU (833), =720, KA i gt
DL 1EENFLIL & 2R - 72 19954R 1%, Mtz 114 2
HE Tk Lizb oo, T—Xfiroxtg L4 5K
BRI Z 5 H9 A5 9 HISBHE TOI2HAM & L
77
2) HEH & Z 0% - FIH B 1K)
PEEREHI ] U C R Bl & A& P B & s
DR S L7z,
TR, 19944E K, 77U AR — MRANIC K
Y RIREAE 2 KGR, 1Rk (PRIETE T PR i H — ki
— el A -EE) Uiz, $FEERIIME (4
i e h=)) BLOPr (W 712 )
L, BEHOmMEIXL 6hal Lz, £/, MEH
Lt v s a—sN (Trifolium repens L.) (We) (i

B3R FEORBAIN &R

Table 3. Grazing period and number of grazing days in each year.

G2 TR 4G A T T B CigER"
Year Starting date of grazing Ending date of grazing Number of grazing days
1995 5.9 11.2Y 177"
1996 5.15 11.6 175
1997 5.6 10. 31 178
1998 5.6 11.4 182
1999 5.6 11.2 180

U skBAMIRTI5. 97259, 18F T132 A 4.

The study period was from May 9 to Sep. 18 (132 days).

B (9 -188%)

(9:00-18:00)

Daytime pasture

Mf-We
1.6 ha
23X

Paddocks

1 B &R 4K

One-day grazing

R Rt (19 -78%)

Nighttime pasture  (19:00-7:00)

Pr-Wc
1.6 ha
23% X

Paddocks

1 B ER K

One-day grazing

Og*Pr-Wc
: 80 a
=l 14 X &)

Paddock

1 PR & AL 7 D DN IR TG TR O RS

Fig.1.An outline of experimental pasture, distribution of paddocks and way of grazing.
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X (Y —=v]) ZEHF L, HFEEIIMB LIV
PriZ20kg/ha, Welk 2kg/hal L7z,

BT BCBCNIZ 199547 & Bifl 2 & 1T L E 234K
X (18X 7a) IZR5 L, 4 (Rik) 4% 4
9H % BT O BT (9 —18HE) bk L=, Z ok
131 HEm s e U, BRI I - B
MR 2 U, BCBRIH 9 2 B B3 HeBa
ZB U CMME M, PrEci s H RS E Lz, SREX
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MEFE LS, BRI & 4458 Biitisk o B
BN DY, YT OVEAL G & B
\CRBE 5 2 L NREE R T, RO & B ek
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19994F (T F5 1T 2 3k A D S PEIR 132.9—4. 0T &
v, BRI T oo itk B 0E132—161H T
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PR O I BT 4 A TRABITY, 5 A
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o<, AuipE R R ER Y S PE R R & B AT TR = A
RO F—ERICLD &, FFEORBEMAZEL T
P L7 ER (E~3561) KU 3 K OV Rl
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PEEAIRE R O & 0 B E L, R 9L
LOWFIZ L3 0 78— T —CHERL LT, B R EL (7

BRI ] th D 255 ek B2

Table 4. Average calving number and average days since calving of experimental cows during the experimental period.

PR RSy ek H AL

Average calving number Average days since calving

F/JLERX MITX. Prix. MIIX. Prix.
Year,/ Treatment Meadow fescue Perennial ryegrass Meadow fescue Perennial ryegrass

1995 2.6 2.7 150 148

1996 3.3 3.2 147 161

1997 2.9 3.0 132 152

1998 3.5 4.0 135 143

1999 3.0 3.2 134 145

¥ Avg. 3.1 3.2 140 150
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Fig. 2. Classification of feed and definitions of nutrient from
grazing and roughage in this study.
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Table 5. Average daily amount of 4 % fat corrected milk (FCM) and milk composition during the experimental period.

(BT D E A

5RICAL

HFCM#E (kg)

SUIEE (%)

FLEFER (%)

Daily FCM Milk fat Milk protein SNF (%)
JLBRIX. Treatment MFX. PriX. MFIX. Prix. MFIX. PriX. MIFIX. PriX.
H/HEF Year/Difference ns ns ns ns
1995 28.2 28.6 3.72 3.83 3.3b 3.3b 8. 86 8.94
1996 29. 4 28.7 3. 80 3.61 3.32 3. 14 8. 82 8. 58
1997 34.1 32.6 3. 80 3. 87 3. 17 3. 34 8. 60 8. 84
1998 36. 1 35.8 4. 09 3.76 3. 27 3.29 8.71 8.76
1999 30. 4 33. 4 3.79 3.98 3. 16 3.23 8. 66 8. 62
¥ Avg. 31.6 31.8 3.84 3.81 3.25 3.27 8.73 8.75

ns : fERE 5 %AKETHEER L.

No significant difference at the 5% level.

D 5 4F W B E 1IMAIX C31. 6kg, PrlX C31.8kg T
botz, LLFRERIC, MFX, PriXoEICRT &, A
FoR133. 84%, 3. 81%, FLEE HEHI1E3. 25%, 3. 27%),
SNFIE8. 73%, 8.75% CTdh o7z, FCME & FLaksy D
FHEITNTROBEATHY, WEE & HMAX &Pr
XENZAH B ZITRO b o Tz,
%6%Kﬁﬁ%%¢@%%akiwﬁ@ﬁﬂ@
KA & ARGy, 72O TR R BEOKREL &2
FEHUREHH OTDN/CPL O ¥ E 2 7k Uiz, s
DOTDNEHHRIZ69—T72% L &<, 5AEMOFEEHEIX
MIIX2870. 1%, PriX370.3% CTh o7, SOk
STIEMEX, PriXONEIC 5 4R DO ERIE T, CPEA
1319.8%, 18.5%, NDFEAHRIT48.9%, 48.1%

ThoTe, BEOREME Koy TiE, CPEAR
D BMIX N A E I E > 7= (P<0.01) 25, TDNIS
X ONDFEARICE L CEREZEITERD 520 -
Too HERE BUBCRER R B OIRE LT 5 -/ O fE T
MFIX 751, 83%, PriX7231.91%% 7~ L, WMXEIZEE
EITRO N Do T, AR OTDN/CPEIE N
THORERE, HBRXKICBWTH4. 0 ETH- T,
AEBICIIXEZENRD i, OO 54/
BMEIIMIX Cl34. 21% 77 L, ZAUZxt L CPrXo
AlF.33TH Y, PriXx LV MK OEIT A E I
Dot (P0.01), B4, 2fEHH ONDFE A FIX
ﬁat%M%uL%%b,5$%$WﬁTWEﬁ
42.1%, PriX231.9% & 700, MXREICHEZITR
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FexR ABUIKT O, BAEOREME Ry, HEBKEREEOKRELL, BHEEET
AR OTDN/CPLH 72 5 ONINDFE A CEAIME - HEHER ) .
Table 6. Nutritive value of herbage, ratio of estimated amount of grazed herbage to body weight, and TDN / CP
ratio and NDF % in feed including grazed grass during the experimental period (means = standard deviations).
R D TDN (%) TR LD CP(h) A E DONDF (%)
TDN content of herbage CP content of herbage NDF content of herbage
JLBEX Treatment MIFIX. Prix. MIIX Prix. MfX. Prix.
E/HEE Year / Difference ns Kok ns
1995 69.9£3.0 69.7+4.4 18.1+2.3 16.4+2.0 49.9£3.5 48.5+£4.6
1996 69.71+2.5 71.5%2.8 20.1%3.3 19.5+2.0 50.2%3.7 47.414.6
1997 71.1£2.1 71.0%=2. 1 19.1%£2.4 18.2+2.2 50.0%2.8 49.7%2.8
1998 69. 71+3.1 69.4+3.7 19.2+2.2 17.7%x3.1 48.47%3.3 48.8%4.3
1999 70.3%+3.5 69.9%3.4 22.613.5 20.9+3.4 46.1£4.6 45.9+5.5
YY) Avg. 70. 1 70.3 19.8 18.5 48.9 48. 1
TR R DR I A f kO TDN/CP AfF BT ONDF (%)
Ratio of amount of grazed herbage to body weight TDN / CP ratio in feed NDF content in feed
JUEIX Treatment MFX. Prx. MFX. PrX. MIX. PrX.
I/ HEF Year / Difference ns Fok ns
1995 1.59+0. 46 1.79%+0. 34 4.47%0. 33 4.65+0. 29 42.1£3.7 41.6=%4. 1
1996 1.90+£0. 40 1.90+0. 31 3.97%0. 36 4.06+0. 33 44.2%4. 1 43.8%£4.3
1997 1.82+0. 42 1.880. 36 4.25%0. 34 4.31+0. 32 41.7+3.2 42.6£4.6
1998 2.02=%0.41 2.06%0. 42 4.27%0. 30 4.45%+0. 42 41.8%+2.7 41.3%3.1
1999 1.82%0. 39 1.90%0. 48 4.07%0. 26 4.16%+0. 39 40.5%3.4 40.2%3.4
V¥ Ave. 1.83 1.91 4.21 4. 33 42,1 41.9

ns @ fEBRE 5 Y% /KETHEZAER L.
No significant difference at the 5% level.

OB T,

DR E I L UBCSO 5 4R [ E M IIMIX,
PriX|{Z 3\ CENEI641. Tke, 650. 8keds I UN2. 85,
2.90ChH Y, MRMICAEET RN (B 7
#), MiERkSy T, BUNZYI6. Img/dl, 15. Tmg/dl,
Glu7364. Tmg/dl, 64.3mg/dl, NEFA73144.8uEq/l,
127.8uEq/IT&H Y, WTHNDOIHE b il [XHICH B4
WL7emoiz (BB 73,

% 8 FIT120 A DL LML U 72 5B 2 0 B hili i %
ZENR BT K VR Ui, a4 & b Era ftaAigl
HIZZ MG L7228, 1999 ICIERZ BN Bl s,
FIRE LT, EEOERE T VT AEDRAEN
EZz b,

%9 RICFEILIERBRC BT D R AFR, Mk
WMERBL O 1 had -0 ELEER L, WTo
HE L HMIX L PriX[E & ICH B ZITRD bhien-
72o WX DO TDNBBULAFHITAIT £V 46 —58% DA

ok fERER 1 %KETHE.
Significant difference at the 1% level.

Zoa L, SAEMICEIT 2 FEIME TIIMIX H349. 9%,
PriX7/352. 1% CdH o 7=, Lo T, AR CTITHIK
HI R I B2 72 TDN O = 8 23 B B s & il fs &
iz, CPHUBUKAF 213 5 4 [ o - fif TMIX 23
71.9%, PriX#370.2% CTd - 7=, TDNHLETEHG G-
T L V56—68%DIEAZ R L, BAFEMOFEHET
IEMIX A361. 4%, PriXA%62. 7% Ch -7z, Lo TA
ARBRTIE, HCBOHR I B 2R TDNODFI60 % % HLfid
BB T 22 N TE D L ORENE LN,
1ha¥y7z 0 pEFLEIT, BRI EL) - 7219954 %
B, FCM& T6,700—8,700 ke Tdh o 7=, MFX &
PriX® 1hai7- v FEFLEIE, 19954E % & e 5 4
%)l TNELZ6, 803ke, 6, 987ke, 19954 AR < 4 4
R TIELCT, 462ke, 7, 644ke T o7, 728, 56
L0 ATABRIZ F6 1T D ERBLIRF OD B & ML AR BHG 5 7
oLz, FEL S, Mf, PriiXo 6 ABX 07 A
DR EREO B OAFHIMETBHG 5 &4 LFEY, 1
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Table 7. Body weight, body condition score (BCS) and concentrations of blood constituents of the cows during
the experimental period (means % standard deviations).

1K (ke)Body weight BCS BUN(mg/dl) Glu(mg/dl) NEFA(uEqg/1)
WLERX Treatment  MfIX PriX. MIX. PriX. MIX. PriX. MIFX. PriX. MIX. PriX.
i /FE7 Year / Difference ns ns ns ns ns
1995 635.5745.0 626.0£53.6 2.74+0.44 2.82%0.19
1996 657.674.2 677.4%31.7 2.91+0.34 3.07£0.20 17.3£3.8 15.7+3.7 63.3£7.5  63.4%6.0 121.3% 48.0134.8% 53.9
1997 628.7+54.1 662.9£52.6 2.84%10.26 2.85+0.53 15.0%£4.2 14.8+41 67.6x4.3  67.4£5.0 110.8% 60.7 107.4% 49.8
1998 675.8+49.6 659.9£47.9 2.93+0.30 2.81%0.37 15.9£2.8 16.2+3.1 61L.7%3.5  61.0F£4.0 162.6+106.7 151.6106.5
1999 611.0+60.5 628.0£30.5 2.83+0.34 2.94+0.33 16.1£4.5 16.1+4.2 66.2%8.2 65.4%6.5 184.5+106.6 117.4%55.7
S Avg. 041.7 650. 8 2.85 2.90 16.1 15.7 64.7 64.3 144.8 127.8

ns : fEREE 5 % KETHEE L.
No significant difference at the 5% level.

$F=8XR MRAOZIHERE (1200 LL EAER L =@ kD 74 .

Table 8. Fertility of cows used for the experiment over 120 days.

RN
E Year ALPRIX Treatment f{AZ = No. of cows Days OfIrlo?l—Er?/gznargtE(l:o)ndition Z R Pregnancy time
9 75 AT Before experiment
24 53 37 During experiment
MIFX. 29 220 37 During experiment
39 176 34 During experiment
1995 S Avg. 131.0 )
15 112 fEE P During experiment
25 232 At During experiment
PriX 34 104 fE P During experiment
42 82 37 During experiment
¥ Avg. 132.5
15 59 B4 During warm—up grazing
33 76 HLEK T During experiment
MFX 42 134 ftEAH During experiment
54 82 P During experiment
1996 " Avg 87.8 .
12 71 5T Before experiment
24 75 34 During experiment
Prix. 51 73 HLEH During experiment
53 65 L During experiment
St Ave 71.0
54 91 34 During experiment
MIFX. 58 49 L3 During experiment
) Avg 70. 0
1997 15 110 At During experiment
PrX 63 151 HEX 1 During experiment
69 283 ftE#% After experimentt
S Avg 181.3
53 127 L3 During experiment
58 80 #LEX 5 During experiment
MIX. 65 124 34 During experiment
78 37 A3 During experiment
L008 T Ave 92. 0 )
15 61 37 During experiment
54 83 37 During experiment
Pr[X. 76 118 3 During experiment
86 67 34 During experiment
¥ Avg 82.3
66 55 37 During experiment
MEK 78 79 P During experiment
86 A= i Non—pregnant
1999 159 = }E Non—pregnant _ . _
54 115 L5 During experiment
PrX 58 R k& Non—pregnant )
117 251 3% After experimentt

156 82 HLEXH During experiment
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Table 9. Proportions of TDN and CP supply from grazing and roughage (grazing + conserved herbage), and estimated 4 % fat

corrected milk (FCM) production from pasture.

B HHES RIS (%)

LRSS B DAES I

TDN CP TDNOEIE (%) FCME& (kg / ha)
Proportion of supply from grazing Proportion of supply from roughage =~ FCM production from
TDN basis CP basis TDN basis pasture
WPEX Treatment — MIIX PriX. MIFIX. PriX. MIFIX. PriX. MfIX. Prix.
B /B E# Year/Difference ns ns ns ns
1995 45. 8 50.0 61.6 61.3 56. 2 58.6 4, 168 4, 357
1996 54.9 58.3 81.0 82.7 64.9 68. 2 6, 725 6, 749
1997 47.1 51.4 64. 2 67.6 59.5 63. 3 7,311 7,648
1998 53.0 52.8 73.5 66. 3 64. 2 62. 3 8, 708 8,473
1999 48.7 48. 1 79. 4 73.1 62. 3 61.0 7,104 7,707
V¥ Ave. 49.9 52.1 71.9 70.2 61.4 62. 7 6, 803 6, 987

ns : fEMREE 5 % KETHEZER L.
No significant difference at the 5% level.

FI0XR BEO6 H L7 HORERICET 2 HEOAFHME & M5 S o OR o &

Table 10. Total amount of herbage mass when conserved herbage was harvested in June and

herbage fed to experimental cows at each year.

July and amount of conserved

B (t/ B AO.6 ha)

Total amount of herbage mass

(t / Daytime pasture 1.6 ha)

b (t/488 - BB )
Amount of feed
(t /4 head-grazing period)

./ JUBRX Year/Treatment MfIX. Prix. MfIX Prix.
1995 7.2 8.2 1.6 1.5
1996 6.1 5.4 1.8 1.9
1997 3.4 2.9 2.5 2.4
1998 3.3 3.9 2.3 2.2
1999 2.8 3.2 2.4 2.5

hai7- 0 EFLERHIC Y 72 - CRE L7e [HFHA LA
IR EL I S ULHE S LTz | & OIRE I BRI X7
AR NORE L] g Wy

4. &

PEFLMERERIC T 5 HFCME, FLIE=, ILEA
BHRE L OSNFWFRIZ DN T HMIX & PriXIc A
BT holz, £72, TDNB X OCPR—ZX TO
HCBARAF R 22 5N 1 hai 72 0 BEFLEIC OV T H X
MZEN R D> T,

MIIX & PriX D EEANMEIC A B EZDRBD IR o T
JRRNZOWT, RO TDNG A Il X [ T2
RO TN FE—DOHENE LTEZLND, HIRKE
BREOKRELICH W RFICEN R L, BHEE» S

=

OTDNE R EICEREM AR IT RV, Holcl LT
bIhNEholebDEEZLND, EAEED [
HHT MO ITEREA, T7L v R (Pr) 384T
HY, BEIICD LT HEFTREN RS (CHE
B, 1996), Z D78, KREFLMERBRO X O 1Tl
A& mERER CR—& Lz s &, Filck->TH
HFESCTDNEG A RICHE T OAENES 5 W HerEnE 2
HiLh, L, ARRERIZEBWCRE Tz
HIlZ X0 BRI T 2B 2, AR IR
THZ LI VEERRZITo7272%, TDNOZH
B i/ NRICEH Sz, £72, TDNSR— 20Dk
PARTFZRIT50% 12 L2 I3V R LB TDNO Y 8T
HY, NETHEDIOHGEENC LV a5 Sz,
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IRV HERTE T,

A DOCPE A HIFPrX LV MIXIZHB W THE
Molz, T D=, 2B OTDN/CPEIIMX 23
PriX L0 HIRVVEEZ R L=, LavL, BUNIZIZKX[H
FENTR o T2, MAX OTDN/CPE AR %I IZPriX X
D HIENo T LTV 24 08 ETH Y, fEH (1995)
MR LT K 9 IZBUNICR R A KT IE LTl eno
B2 bbb, NHEIE, srifeEsERs50—220H ©
FLAIZ B 1T HBUNEYEE O FIR % £920mg/dlE& LT
W5 (KM, 1996), =2 T, AKEARBRICBITS
TDN/CPH.EBUNE DR ZMEI LI 2 A (B3
[¥), TDN/CPL734.0LL k@ 84, BUNAY20mg/dl

3 35 4 45 5 55
TDN/CPLt

B3R PR ER LZfEIOTDN/CPE & BUN
EE L ORR (r=0.32).
Fig.3.Relationship between TDN/CP ratio (horizontal

axis)and blood urea nitrogen (BUN)concentration in
cows(vertical axis).

VU TF a5 LBNE90%ICE LT, U EDORENDS
TDN/CPHZ4. 0LL BITPRFFT 2 2 &%, sl
SR EOFRIEL LTHTH D Z & HFE
mEnT,

WEkHE BT 5 BRI O ONDF & A

VR BR I A4 T46 —50%, AflEH ONDFE A
fﬁMO*M% AL, MXEIZET R -T2, Lo
L, MIELONDFE A FITF O BB IR % I X

EHA0% F TR F T 2HI03580 B, Rl
HIOPrEHITIZ40% LT o5 H8bH o7, B
ENRVEERTIE, TDNEREZ 7T 72 DICEA
FARFDOEEFEDRE T HALT, HAFELONDFE A FE MK
W IR T40% LL_EONDFE A 3 % feff
T2 EBRERIGENH T,

—J7, 2R ONDFE A F 2 40%LL I el
FEL7CIZ b b3, FURENS. 5% K & 72 D
BN R EF T D24% RO b7z (4K, IR
FalI U LT HHAMDTITFEEENRKE L, 2
B ONDFEAENEL &Y, HAMFRIT1IHRA
MNEEOENAELLHERHSH (F5K), 20X
I IRIRALAG RER OFTENE,  HCBRF ITARRE 2L A58
AT DFERO—D2& LTHRETE S, £, MM
AR CIXFLIERZ MR 572, NDEOflifs & NDF

B BOROELA FEHE 5 & 2 Ik 2 8L8 05

TRIEE B O 1 CIINDF & ﬁ4@mwt~bnw7%
Wiz, UL, %, f#ERE L TONDFOFL)
BQUE - YA/

P P gk 1 v — k2L ONDFILZE D

30 35 40 45 50 55
NDF& & (%)

FAR LFEHRONDEEA R L INEER L DRIE.

Fig.4.Relationship between NDF content in feed including
grazed grass(horizontal axis,% )and milk fat (vertical
axis, %).
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Fig.5.Relationship between NDF content in feed including
herbage (horizontal axis, %) and milk fat in two cows (vertical
axis, %)

O : mFIE=RMEAE (r=0.48),
High—milk—fat individual
Yo o ARFLIERMEAE (r=0.37).

Low—milk—fat individual

HAENRT VT 7 V7 73 A L— L i L TR
ET A (SwaN & ARMENTANO, 1994) W72 &N T
W5, AEAVMERBR TIZE— F UL FONDFZ K
PR U 72 72 ORHEAR R AT, IRIEIAL N AE LT
AREMED D D, A1, AEFOHAETEIDOHZINDFIC
BT 2MAOEENILETHL LNV LI, e,
FBH5MIC/R Lz L 91e, afetd ONDFE A M
40%LL T DA THINEEN3. 6% RICHERF S 1
LEEGHFEST D, Lo T, HELFOBBEIEREC
B DIMEROMFFICBE LD &I E LT, fil
BEEREE L, fRHER S OMERICOWTHRSERT 2 2
CIXMRZRN D, FLUROT I TR A IR L,
AR BRI A ER T2 28 b BR DM
NdH59,

MFX & PriX iz 3613 % B ] 1 oo i34 D BCS,
Gluk X ONEFADEHEIZ & X Z TR b v/
Mo, BCSIEMX & 0K, HF0EXKT
bolz, LinL, WTNOEE &b FEHfEITEEE
N ORH, 1996) ToH Y, EFLMRERIZIBVCHlX
ORI 2 = RV F—RE T e ol b O
EHIBT N D,

PEFLIMEFBR Z 31T D TDNR— X TO MR AERIT
46—58% %~ L, MfX &PriXICABEEITRD B

— AR T2 AV EMEERE LT 57

2o Tz, £77, TDNNR— 2 TOMEEHE G- 133
BR1AEH ZFRE60%LLETHY, DR KT68.2%
WL, Zi0H OMEIARE DR R E BT 5 B
LB EHE 55853, 0% (19974F)  (AbifE i 2 B i
BEPERR, 1999) & E[El-7-, FEIMERBRTE LN
TRLERBHG G- 2 3R AL 2 5 Do PEFL AR D 22 D LA
WZEDHERTHY, MRS GEO LY mOE KA
B RO L EE T D FEEROB RS (AT
XEABEATIUL, RERETOMEEHGGRIZZH
WZEWKEIZZR D b D EE 2 D, REAMRER
BT DA~ DO TDNO HEARTE I i s 5,
OHaHEE 1, RIEEE 4 DOBIGTH o2, WL
M, B AEERIT HFCME DS & WIS T L,
WK EH3 5, ko C, A oBFMERIZK

D FEEARIRO P S IER S 4, WELAT O B — 2
FLEOIHI & WAL P % O W LRG3 S AT RE
AU, BUTORE - ABEKEZHERF LoD, fHa
FERE & RSB 2 BB TRE T 2 R,
R E S HIZm ETE5THA D,

CPR— R T ORBUKAFZRIIMS, PriX & H TDNAR—
20E LY bE <, KRE-HOROBHE DR %
KB T, 72720, BT BEGFERERNE WSS
T, BBEEDERKTITN— A N TORESE
WHLS, RTCHRNENEGDFHEIND LITRL 2
W72 (Tano & SHIBATA, 1984), FCBCE A & 4G 7T
BEREBERDSOELBICOWTEETAILENRD
5, Thbb, AT ECPRFERSNZELTYH,
BE RO ERZ N HHICHH S22 WEE, &
WHAINZIIERERE LRI AEERS D, —H,
CPE R BN T4 W% #1112 1%, TDN/CPLL
PRWIRRGEIRHC L 0 EFRWMENC 2256038 5,
Ko T, =AU PN L5 AR D EFT 7D
B v Az gEom b (HEF L 45H, 1986) ZXKiLd X
o, WFL I O OFE BDEHITDNE A 3% & < CP
EHEMEVEEE T 572 L, LEIDS L TEOR
PUCEET AL ENRH D,

FEFLMERBRICI 1T D 1haXy 7= 0 BEEFLBICMS, Pr
XM ZTRD B e o Tz, FEFLKAEILGBR M 23
Hhrolo 14FEH ZREMX & HFCM#E T6, 700ke LA
ETHY, KRS, 700ke & HEE ST DY, WA SO
W L7- kY (8,800—12,000ke) (kAL &, 1995)
WX KT e o 7o, AT S ORI, RFEEFL
PERRBR CITRESREOEWIT X0 BB 3 0>
Too E7o, BERFO R B AL EKENS0ke & &<,
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RBHEREOTEEEBI LI7=0, BEREZ L
58T <, RIEAEHE G- EOMHIC K 0 Bk
{E3R % PRI B 6D DR E bilET 72, LA ED 2 5703
APEAMERBRICI N T 1ha i 7= 0 EEFLEDME - 72
FIKE LTHRETED, koT, 4% &BIL, OHa
FRBE D R L A A0 1 7o AR B DR E NS
M4 205t 5 2 LI k0 ik ER % LT,
BN FES 70 EHLEA R LD LT ES
2 Bivd,

UL EDOFEREMNS, FEIMERBRIZBVT, 1o
FLE38, 000—9, 000ke DAFE & A LA L 0 7%
AHE7R 2 &, MBLHIPrEL M & R 72 e 2 &
THIENHLNE oz, Tz, BUBIAR T O
BB SR 2 BRI OB AT LV 60%LL Eizmh Ex
B HID AR R ST,

5. /N §F

MFELH & Priitth o pEFLME O BRET & ik & By &
L, BBGRER%Z FhE L7o, M7 & OPrEiHlIZ &
ottt AT OB ML, &R & 7
AT, SEMITHZ Y EER180H MO BRAE K
Wit o7 (MIX, PriX), ZOfEE, MR
HECM®, FLEKSy, BCS, IRy & OVHEE
RITITKREN o T, F2, WXIZEBIT D 1hay
720 pEFLEIT & B IZFCME T8, 500kg [Z 72 L, MFE
MU IIPr &M & R DOREAMEN D D Z & B3H B &
Trotz, —4, BB 1 HE & bR < Bk T o fia
BAFET, WXL HIZ60%LL xR, BB
IR EEZ BN,

M. #AFOMHERREICHHEDE LR
=if, fHEfEHERE, HLEBLUVERE
PRIFTEE REEAR)

1. B M

HADOBBEFRERICHEL KT THER L LT,

Meys (1981) (AR D &= Y L3 - B, ZF DR -

FLEKYE, RIEGEHS G, B0 Y CHEE, iy

EREERT NS, Z0) BERIT, ZOHEMR

V3L b B EREE ORI o2 n e T

% A5 A3 HopcsonEJamieson (1981) ZIX U ®, %<

DOWFRFEIZ L > TR EINTWD, —7F, STOCKDALE

(1985) 1%, F&E & MBCEPRRE & IZIEDOBEFRIGE

DHNRNE T HREOHITIE, FE L HRKORER

IZONWTEEBLTOWRWIIELHD & L, FENE

BB LW T T, #EOHEIMIC L0 ik

EREEOM EV/FIFTE LR TNS, Lo
T, HELEHEOKELSIOZOEHOREIZL -
T, BBEREE~OEEDOHENRREL 2D
LHEZLN, INHIZOWTHIEMMAMLETH D,
HAIZ B\ TR IR % R G B A PR & R
MR L OBRICOWTHRET L2 BRI, Hom
JEICEB LB S (1997) R&EDMAKBME O L
EICERZ Y TREmEED (2001) OWMERENH D
N, ML TEoEITIV R, 2, HEORR LT,
B, OHefiEHERGE, FLEd X OFRE O AR
BE~OPEELZBEOT, KK OESZ I
FEAM L 72 Fn FLIZZ Ly,

—7J, MOFE TR~ L 91, BEHRaERIC
IOHREEL ORG-S 5, HEH (1995) [3HEL
A DR D OFAGERBHE 515 D W CREMIZ IR~ C
B, ZOBRICHES OEREIE LA OMEREZ 5]
EHTZEEFHEE LTS, ZHUE HARTIEER
FLENEF SN, BEBEIRREC S EILE I Z I
T D Z &R AR IHREEHG GUERTRR SN D
BAENEZNEDTHAH, T LT, Bt %
fAktD ER E T D E A T, BEAEREYS7-Y OETL
PEDER S 41, PRGBS G- IR/ NRICE LD 5
B A% < (VazQuez & Smith, 2000), Z @D X 9 7a sk
T CIT LB/ HE R 2 S S L H o A= pEME L B E
SN AMEBDGE, WH ORI IR BRI 2 5 O
BT 2 MERH D0, WITICE X, e
HAZED &< SFERER X O S RE&IF 4 BRI
T 5 HU T ST AL 2 B AR ORI O E I
FEODT H1-01I21E, FH0EREZRE 272 T,
gt AT e 7 — X A EN CTEMT 2L EN &
Do

UL EOBLS» bR ERBRTIX, 3050 FLEN
¥)C9, 26Tke DYEF A A AL, A s B
72 TDNDHKI50% % HUBCEL D> DR S 172 PE LR BR
DT —H %&b LT, VLSO BT
D LR, OrfafEHETE, FLEd JOWREN
FIZTHBIZOW TR L, &R BB A &
~EETORRE ARG L-, £72, TRL OIS
KON T ERREEZ A LS5 HRIZOW T
C7=,

2. MEBLUAE
1) MR ERAERICXTT IR O & L &M, Of
fofEHEIE, JLEORE

R A B O T 1L E L R & R ICAT -
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7o, fEEH B L OER D OFHE, b
B D TDN G A 2O ST 1R X E L RER & [F]
U Chotz, T70bh, HtemHd B Mt & %
MO & s SRR S vz, B R R IME (R
BELOPrEEROEMMNSHKY, T2l it
% 45H, 1 B LT, REIFEIZ6 AL 7AIC
BE L7, Og- Pr- Wek EAKE T B &M HILL
K & U, B T 4 BH 2 BERERR & L 7o it
AR Z 8EH 1 BECH L=,

FBCE R B IR EAL CHIE L7e, KEORE
IZ R DB ERL 2, HEHENOBBER L &% [F
REC A — O BIXAT s S T ik o B FHARE Tl
L, {KE100ke47= v O & (kg) THL, 1
H DR BB £ B R s & AR R s = 2
NICBT R EREREOAH L Lz, BREERe
BEOBEPLPEFEIUTO LB Thotz, B
MBI 28RS 1 — 2\, K & ook
WMXOHEEZ TA P 7T — R A—% (HED,
1995) THEE L, HEOWAD EZ4HEOMERAFOE
FHAECTRL, BBEFEREREE L (A% EE),
TA DT T = R A—=Z X DESEITITad
HREZATD 1Y 70508 & Uiz, o
T O R B IZLINEHAND . (LINEHAN &, 1947)
IRV FEH L7z, 80 a ORMHBHBHNICHEE) r—
(FEFE 1 m, ®&0.5m) Z10—14fHE X, a1
AR Cr—Y PN OREEZRET S Z &I2 X0 )
M OMX2EOREEEHTE L, FEEONEMR
DO HEB L OSEHOHHAFOAFHAE TR L EIC
100% % U, fRE100ke 472V @ A iR & (ko)
ZRO7, HEOWEIIZTA V7T L— Rk A—
ZERNTZR, WEPRERLIA V7T L — ]

— AR T2 AV EMEERE LT 59

A — B NMEFARGER G AL, HEND 4mDE S
THIZE VXV RoTe, G4V T T L— b A—X
A LG G o R EHEAL, FRER] o B R
A 72 & QNS gt & L TRl 2 Ic/E L (58
11K), Tabz iz, Ao REIXmE 1[5
HIE LT,

U EDFEICE RO Z B REEREREIC, B
36 L OVE R et oD B & OB D' TDN S A 2R,
DR HLETE 2 & T DR A RHE B R, #& (FCM&)
NHZ B EBETMT 570, ETHOICAEEM
HREOBEMBEREZFHE L, KRIZ, BEERAERE
Z HHAERL, o Z@ AR OEME LT, &
ERAEFH L, 7eds, ORGETEHERE & FLEIX
BTN 36 1 2 R R EE B &2 & e 10l
MOMERF ATHOPEIE E U, OHaEEHE BRI
REOKRELI0ke Y720 & (kg) TrRLZ, &
BORIRO FEITELIERE L TR L, Z2FcBmo 3
72 L 72 HPNE X2, 00, A HEIBRD B % & 72 D Four
fEIX1.99& Lz (JAK, 1981),

2) BUBCRRE R L OB & O TDNE R E T
X DEI Y CHRE L FREORE

F 0 XY C L D B 23 AT RE e B [ i B A x5
(2, B0 Y TREE L R ERER L ORMARAZ,
Mf, PrEcfl Z &2k 7o, RIZ oD HEYRHIZ
DN, PRFEMNFEENG E Lz (1, 1978),
B0 Y TR, HEE 4 B AR L X AR o
A AHOEGFHAE TR L7Z#%IZ1005 L, KE
100kg472 0 OE & (kg) THR LT,

T Y CEE & HBBEN S OTDNEBREIZ DWW T
b, B R L ORGR & RERICHRAT L=,

FNR TAV T T — b A—=2FHIC L EEDOHTEA.

Table 11. Linear calibrations to estimate dry matter herbage mass

by using a rising plate meter.

T H R ] HEE
Pasture type Linear calibrations
SRR I

Daytime pasture
Mf Y = 11.87X—52.00
Pr Y = 11.38X—49.27
A AT Y = 11.11X—60.24

Nighttime pasture

X TAD T F L —h A=, Y : HiE (g/nf).

Value of rising plate meter

Herbage mass
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1) BBCsERA R D R O B & e, OF
ot EHERE, JLEORE

RO E R R, BER X Ot o
B L U OTDNG A 3, JHGfEHERE 2 5 O
ICHENOEREINE T —Z v MZHoWT, KIE
HoOY o704, &KE, &ME, FHE, EER
75, BEMREAEE12%R, SHEBBOEMBEGREEZSE
BRI LTz, T—% &y MMk T 50 73K
X128 TH > 723, BB EDOTDNE FHEZ KL T —
Yy NiNEH ST, RTEE N INT-T —
Xt NUI8ITH o7,

SRR TR R R T 164, 1 g /i TH Y, %
TR E7299. 2¢/m L W H o7z, EED
IEERE IR I D 25. 9% 1256t L CaR s fiec s
1340. 4% Z 7R L, EEZEE)O A TR MR X
Db BB O TR K E oo, ZHUSK L, MK
WE DO TDNE A O L THREU LB A T6. 0%,
BB TIX 6.6% %7~ L, Wb HEEOLH
BEEY /NS hole, LR T, ARiRBR Tl
H i 2 S0 L 72 Bt o 270 597, EiE
T E U= B8 W) T L TDNG A RO A H)

EAVES

AEMRE REAT e o 7 — ISR

#1815 (2004)

AR TE VR D,

BB 7 5 ONC AR R Az 35 1) 2 R EE 100
ke 472 V) B B EIFNAICL. 41ke, 0. 34ke T
Y, AR AR D81 % TR M T DU
L2260 ThoTz, B OB o
R ER BB O A FHEL T5ke & 7220, KE100ke Y4
720 BEGATEHE TR D 1. 64ke & IZITFIKHE L AR &
A, PEFLMERRER THAKIFRDPA50% Th 72 2
LEIRT ORI GO N,

n =838 L WNn =128077—%t v MZEBNT,
BB & & IEOMBEBRATED b H B IR
MR LOEMBEBHOERETH Y, ADOMBIBEHRA
D B AV B IR BB O TDNG A 2, fRaER
BHEDE, JLETholo, BB OTDNE %
oW TR A B & ORI BIRIfRITGER® &
nieholz, AR &L OMBIREN R KE%
R LUT-EB IR MO R TH Y, FOEIEn
=83DF —XZt > FhT0.65, n=1280FT—% &
K C0.70CH -7,

B FREREAHET 2ERFA (X1 -3) %
WlARICR L, K12 MEHEE 2% 5 n =
83T —4 & v hEAV, FALKOEE BB

FHAE H OY > 7V, e RME (Max) , f/MEE (Min) , SFEE, BEYERZE (s.d.) B8 ZOEEMEE (CV).

Table 12. Items investigated and their numbers of samples, maximum values (Max), minimum values (Min), mean values,

standard deviations (s.d.) and coefficient of variation (CV).

A A H

WAV §

N s.d.

[tems Number of samples Max Min Avg. cv
war (g/m)
Herbage mass
f?ﬁﬁﬁ&*iﬂﬂ 128 456. 6 4.3 164.1  66.3  40.4
aytime pasture
I oty 128 147.3  11.1 99.2 257 25.9
Nighttime pasture
HBAEDOTDNE G (H249 %)
TDN content of herbage (Dry matter%)
%?ﬁﬁﬁ&*kfm 83 79.0  59.4 709 4.2 6.0
aytime pasture
TR 83 75.3  56.0  68.1 4.5 6.6
Nighttime pasture
PG fREHERUR (% ke/AFE100ke)
Intake of supplement (Dry matter kg/body weight 100ke) 128 3.17 0.45 1.64 0.46 21.8
HFCM&: (kg/8H)
Daily FCM yield (kg/head) 128 42.7 18.0 31.3 5.2 16. 4
R AR (F¥ke/IKE100ke)
Herbage intake (Dry matter kg/body weight 100ke) 128 3.84 0.16 1.7 0.68 38.8
f?ﬁﬁﬁ&*ifm 128 3.64  0.00  1.41  0.67 45.6
aytime pasture
I et 128 0.57 0.04 0.34 0.12  36.2

Nighttime pasture
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Table 13. Correlation coefficients between data for items investigated.
Ry WD TDNE %
Herbage mass TDN content of herbage
= b gie:i] AR IR =R eieci] WA PR RHE R AFCME
Daytime pasture Nighttime pasture — Daytime pasture Nighttime pasture Intake of supplement Daily FCM yield
n=83
O
Herbage mass
e oot
Nighttime pasture :
T EE DO TDNG A 2R
TDN content of herbage
EFﬁﬁﬁ&Wfﬂ —0 26* —0 29* *
Daytime pasture . :
raihiese:d _ _ .
Nighttime pasture 0.16 0.36 0.21
BEARSTEHE R B 0. 92* ot 016 o
Intake of supplement : : : :
HFCM& o * 5% ok
Daily FCM yield 0.14 0.15 0. 20 0.52 0.77
JORCH R £ fik 0.65%* 0.31%* —0.18 —0. 24 —0.39%* —0.26*
Herbage intake
n=128
O
Herbage mass
e 008
Nighttime pasture :
AR AHE i 0. 91* o g7t
Intake of supplement : ’
HFCM & s o ok
Daily FCM yield 0.18 0.10 0.73
JABCRLER £ B 0.70%* 0.32%* —0.40%* —0.28"*
Herbage intake
k1 P<0.05, kk o P<0.01.
F4R PP OBERE R (BY) HEEDO O OERIFA.
Table 14. Multiple regression equations to estimate dry matter herbage intake of cows.
= VANRIZ"S GG T
Equation No.  Number of samples Equation Ratio of contribution
1 83 Y =0.5012+0. 006675 X ; +0. 005801 X ,—0.2363X , 0. 54
2 128 Y =0.6032+0.006582X , +0.005217X ,—0.2771 X , 0.59
3 128 Y =0. 5580+40. 006691 X ; +0. 006655X , —0. 01818 X , 0. 58

Y RO A A
Herbage intake

X, : HFCM#.

Daily FCM (4% fat—corrected milk) yield

Xy o BB o> F,

Herbage mass of daytime pasture

F ORI it o B & A O TDNE A 3, fffa
fAEHERBER L O E L LTHEH L, ZORE,
AR oD B & RS AT EHE R AN A S & L CRIR
S, HHCEOTDNEG A3 & FLEITEIR I Lo
7o F77, HFEHERIF0.54ThH o712, 2T, M

Xy
Herbage mass of nighttime pasture
EHEDBALITH12RIZF L.

Units of variables are shown in Table 12.

: R Ot o e Xy ¢ DFFGEPEHERUA,

Intake of supplement

DOTDNEHLDEE KL bDOD, YT NED
£\ n=12807 —% &> FELIL, BHBIV
WO B, PHAEEHE B2 D N LB %
A OB E LT, MREREEAHET S E
BYRA RN Lz, 2ofEE, 1 &R
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MO B & & OHEEIEHERE N A & L TEIR S 1,
FHEIF0.59C EH L (X2), LEFZOHE
LEBISGEIR SN o Tz, — T, BEERIRZ1T
DT, BB X ORBBSH O F R b ONCHL & A
AR L CERRREZ R LG5 0% 581X
0.58Tdh -7 (H3),

2) FAERAE R L OBBED D OTDNEREIC
X HEID Y CHE L FREORE

LR B & S U 72 B B s 0 B BN D Y
THE (%) LHBERERER JOBBE?S O
TDON#H I E & OftRZ ROz 25 (6, TKX),
EHY Y THEHEN Ske L FTOLE & N EOSGA L

8 10 12 14
FlYATEE

HOR HY Y THEE (WWke/(RHE100ks) &tk
FOMBER R (FWke/ A E100ke) &
D BAR.

Fig.6.Relationships between herbage allowance (horizontal

axis, dry matter herbage mass kg/100 kg body weight) and
herbage intake of cows (vertical axis, dry matter kg/100 kg
body weight).

O : MfELHE, + : PrEii.
Meadow fescue pasture Perennial ryegrass pasture

TR EOMIBMORMEN R o7z, bbb, E
DY CEE kgL FTIE, #IV Y CTEEOHIIZAE
UNCEEER A B SN L 728, Y Y T HLE 8 kel
ETE, B Y TEEREM LIS b 5T,
BBEREENME T T 50038 bz, £ T,
TN Y THEN 8ke R OT — X XI5, HIV Y
THE & RS AR L OTDNERE & ORE% %
AT HERR A SRR (M, Pr) BNCEE L, 15
RITR LT, ZOREE, BRI I T 5 HdiE
AR L TDNIERUR T, MfEH, Pritil 12EY
MCHEIZL > TI0—-80% i FRETH » 7=,
BRI LT BUBCR R B 72 b NS D &

5
|ﬂ|47 o
il
B3 +
154 o+
=22 +—
fa)
[ o)
1 O
.'_
0 oft | | |
0 2 4 6 8 10 12 14

AU 4THESE

BTR FHYTHEE (fike/(KHE100ke) &K
O ICE R R TDNIE I E (ke /IR EH
100kg) & DBEILR.

Fig.7.Relationships between herbage allowance (horizontal

axis, dry matter herbage mass kg/100 kg body weight) and

TDN intake of cows from herbage (vertical axis, kg/100kg

body weight).

O : MfELHE, + : PrEff.

Meadow fescue pasture Perennial ryegrass pasture

;15K MBS X OPrEHIZEBWN T, # Y CEE (X @ke/IKE100ke) MO UGS OHBIEREE (Yo!
HWke/IRFE100ke) & AR FLHROTDNE A (Y r @ ke/ AKE100ke) ZHERE T2 723D D Hila]) .
Table 15. Single regression equations to estimate herbage intake of cows (Yp, dry matter kg/body weight 100kg) and TDN

intake of cows from grazing (Yr, kg/body weight 100kg) using data of herbage allowance (X, dry matter herbage mass kg/body
weight 100kg) in meadow fescue (Mf) and perennial ryegrass (Pr) pastures.

B 55
Pasture type Equation Ratio of contribution
Mf Yp=—0.321140. 4286 X 0.79
Pr Yp=—0.2162+0.3783X 0.75
Mf Y r=—0.2433+0.3047X 0.73

Pr Y r=—0.1602+0. 2668 X 0.71
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DO TDNE & % H 3 5 SRR D4 — DD EYR=H
DA FTREN R DRE 21T > TR (162), [AF
FREUIIT & b EfEE cHbEbTc& (P<0.05), H
Wt ER A B B TR0, 4064, Hd i) O TDNE
B e 20 T30, 2883 CTdb o 7o, [B1RHE I ik
B A BHEE ST IIMIE S — 0. 2223, Priifiis —
0.3366 &3k HiL, MELHIHZAPrEiff L v & KX

— AR T2 AV EMEERE LT 63

Do fe (P<0.05) DIZxL, MAE )5 OTDNE
B EHEE X TIE—0.2085 CHam{fL N ATRETH - 7=
(P<£0.05), 7272 L, K& D& OTDNEEUEHEE
KOOGS, BUREHNFE—TH D & 2 IF MG
fERRER10% /K HETITE T BT,

4. £ 2

1) BBCEREROR L L

g6k HY Y THEE (X : @Wke/(FHE100ke) 2 bHEAFOBBERERE (Yo @ #2%ke/ FHE100ks) &

HE RO TDNEBRE (Y

: ke/IRE100ke) ZHEET 2 Hrlm=lcI W, ERER] (Mf, Prjl)

DORDUFA Z R A TR & UG % O HEGH.
Table 16. The result which tried pooling of single equations for Mf (meadow fescue) and Pr (perennial ryegrass) pasture. Those

single equations were made to estimate herbage intake of cows (Yp, dry matter kg/body weight 100 kg) and TDN intake from
grazing of cows (Yr,dry matter kg/body weight 100kg) using data of herbage allowance (X, dry matter herbage mass kg/body

weight 100kg).

iR S
Propriety of pooling
HEE X5 [ElJRARER [ E H OF& 12 o BIEFZ KT G
[tems of estimation ~ Regression coefficient  Intercept of regression line Equations after pooling Objective pasture
Y p=-—0.22234+0. 4064 X Mf
Yo O . Y b= —0. 33660, 4064 X Pr
N Y r=-—0.2085+0.2883X Mf » Pritid

Y O O Both Mf and Pr

O : fF& T, X PFEART.

Pooling possible  Pooling impossible
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FBAEDDNEEIE L, EHOXKGEENMETT 5, 207k
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HESORENLELEINDIEELHD (EIFD,
1996), Z D & 51Z, BERIBBIRFICIT AR 2 B
ZEERAT 200, FREOBAREIL U TR
REEERET DLERD D,

0 OREFLMERBRIZI\N T, MIGLHL & Prsffiod FESL
HIERETH DL EBNRSNZ, LML, MiZE
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fili & R AE 720,
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KBEMEC RAET R RET LTz, %77 v MIMPE
7o IEPr EWe DRI E L & L, 19944F 0 BT ALIR
D ALHFE BRGNS LT, SR TE &
FPEFLMERBR O B O 55 L REETH Y, B
17TR FERICEHBIXOMEL R LIz, bbb, &
FCIRF OO R B 13 R B MO 25ke /ha, We 2 ke/ha
L, WBMEEMOSLETX, M T hEY Hx], Pr
W IT7VL Ry, Weld T—=%| & L7, BHK
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MEEIXESR: U e ) %224:63:28keg/hak LTz,
TR —H#0 TR LR AR RERICIIMIE 7213 Pr &
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B Lo, EECYEDOI0HA TRNCITE B & Fhit
L7z, @RI OERLBIRE & T a2 E &
L7EHIFEISERD LBV ThoTe, 77205,
WMl OffEEILES U B 1) %30 :30: 32
ke/had L, 1995— 19964F | 24E2[0], 19974E1Z4E 3 [,
1998 —2001 4R 1T 4 [mIfE H L 7o, 7ods, B -
HEI 28 A FR AR £ T, 1995 — 200 14E DAE ) RIRIZT. 5
C (F19%), FFHBEKEITL, 044mTH -7 (GF
20%%)

7'v oy N TORYGRER (e M EBEER) 1T
TER B D 19954E 0N H20014E £ T, 4S5 —10H1C
Tol. K71y MTIIRNLAZ A CFERRPES (F

1 [A]

BITXR Tmy MEGEBRIZKE T 54 7 1 v O
Table 17. An outline of each experimental plot in plot grazing test.
Tayh EEERDAE O FIHE BRERE SRR i JUAE THEY RS &
ERE - WL REA (cm) (kg /ha) (kg/ha) (kg/ha)
Sown grass species Sward height ) . Fertilizer rate Amount of soil conditioner
Plot . variety Management  when grazed Established year ~ Sowing rate  when established  when established
ML Mf+ hMEY I 20
Meadow fescue* Tomosakae
AFFIEAE 25 HEHFE o 24
Gramineae N
MH Mf« MEYH= AR 9530 1994 We : 2 ULBE 63 JREEE AR 1 1200
Meadow fescue* Tomosakae ~ Grazing White clover P20s Calcium carbonate magnesium
G(infl: Y —=x) BV :28 .
Variety: Sonja K20 mixture
P  Pre7LUFR 20
Perennial ryegrass+Friend
M1 Mf- hEY AT AT 25—30
Meadow fescue*Tomosakae
(PRE6 ) MF : 30 ZEF 40
Harvesting in June and Meadow fescue N
grazing
1996 We : 2 U 0 110 fREEAVS T L 1 1000
White clover P20s Calcium carbonate
M2 Mf- hEV I FEAFIA 25—30 (hff:Y—=vx) Y :60
Meadow fescue* Tomosakae Variety: Sonja K20
(Be%i6, 7H)
Harvesting in June and July and grazing

18K HEOMIBE (ke/ha) &M L7 A.

Table 18. Total amount of topdressing (kg / ha) and months in which fertilizer was applied at each year.

& E=E U g ) 53 i H
Year N P20s K20 Month
1995 - 1996 60 60 64 6, 7
1997 90 90 96 4, 6, 9
1998 - 2001 120 120 128 4, 6, 7, 9
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Table 19. Monthly and annual mean temperature at each year.

67

199 1996 1997 1998 1999 2000 2001 EEEZ)
Monthly avg.
1 —4.7 —5.4 —4.5 —7.7 —4.8 —4.8 8.1 —5.7
Jan.
2 —4.3 —5.1 —3.7 —5.4 —5.4 —5.4 —7.6 —5.3
Feb.
M3 —0.6 —1.2 —1.3 0.1 —2.1 —1.3 —1.6 —1.2
ar.
A4 6.0 4.2 5.7 7.6 5.4 5.1 6.5 5.8
pr.
M5 11.9 9.4 10.7 12.0 10.7 12.8 11.9 11.3
ay
6 14.5 14.4 14.6 14.3 16.4 15.7 15.3 15.0
June
7 20.0 19.1 20.5 19.1 20.9 20.9 19.3 20.0
July
AS 20. 0 19.5 19.1 20.0 23.5 22.5 19.5 20.6
ug.
59 16. 1 16.8 15.6 18. 1 18.4 17.6 15.8 16.9
ep.
(}0 11.8 10.3 9.5 12.0 10.6 10.3 10.6 10.7
ct.
N“ 4.4 2.9 5.8 1.9 4.1 2.6 3.6 3.6
OV.
Dw 1.6 9.1 —0.9 —3.4 —2.6 —41 —5.3 2.9
ecC.
) 7.9 6.9 7.7 7.4 8.0 7.7 6.7 7.5
Annual avg.
F0R BEICRT D ABKE L FEBFKE.
Table 20. Monthly and annual precipitation at each year.
1995 1996 1997 1998 1999 2000 2001 EEZZ]
Monthly avg.
Jaln. 66.5 104.0 33.5 77.5 89.5 104. 0 51.0 75. 1
Fe2b 26. 0 59. 5 84. 0 37.5 51.0 98. 5 34.5 55. 9
M3 35.5 52.0 24.0 46.5 56. 0 104. 0 89.5 58. 2
ar.
A4 75.0 22.5 13.0 16.0 19.0 146.0 29. 5 45.9
pr.
M5 94.0 105.0 76.5 73.5 100. 0 102.0 26.0 82. 4
ay
6 50. 0 34.5 31.0 98.5 47.0 52.0 31.0 49.1
June
Ju71y 96. 0 88.5 89.5 80.5 181.5 179. 5 103.0 116.9
Aﬁg 193. 0 107. 0 191. 5 127.5 145. 5 133.5 119.0 145. 3
sé?p 100.5 102.0 166. 5 220.5 143.0 230.5 241.5 172. 1
olcot 98.0 136. 0 84.5 79.5 76.5 27.5 69. 0 81.6
N” 108.5 90. 0 106. 0 69. 0 56. 5 83.5 42.0 79. 4
OV.
Déi 114.5 49.5 38.5 97.0 77.0 87.0 112.0 82.2
AN
FEE 0575 950. 5 938.5 1023. 5 1042. 5 1348. 0 948. 0 1044. 1

Annual precipitation
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KR ES30ke) 4 8%, MFE 72 (IPrasHLE O K
HET LT LICABIE, ERRRENIEDLE TR
MRS L7, @, 37 e v MoBisEd
L EH TR R L2, 7 a oy b~ AKHT
(Z1E, UK ATREZR @I IC 6 — 1ARFRIEA U 2, 29j8
W Lz, &7 8y b~O ABFFEE L, MFCT
1320em (MLIX) &£25—30cm (MHIX), Pr¢id20cm (P
X) & Lz, 7'y PAICHEt S - iMoo v
AL EHWTERE L, REHOFEER 125572723,
AREMREHH H SO AN O T I Y A
MO R A XY B> 7z,

19964121, 173 TR Lz & 3B 0 BRER
6 HBXLU6, 7THLETHREFAFAELEEL
MO 7y SRR U, R & I3IMB0ke/ha,
Wc2kg/had L, THEHBREM & L TRBEI LD
L% 1,000kg/hafk AL, JeAR&EIFEFR U b
U G40 : 110 : 60kg/had L 7=, Rkt O K44 DB
REIX1994FICE Rk L7c 7' e v M &Rk E L7e, HiEX
L7=7 1w MIXI99TAE 2> 520014E £ T, 19944F (2
W Lo m oy b ERBRIC T\ B EERER I fER
L7z, Wk L7 oy PORBRILE LT, 4119
6 HICHR®EH, FE25—30em THAETH K (M1X)
L2206, 7HICERER, FE25—30 e THAR
THX (M2IX) & &I,

K7 m oy b &SRO AT &R IS, B
LBLUOEEZNE Lo, HE L BEXONEREIT
A0 E L, BEEFTIA I TL—A—=H(C
L OHEE LT, H1EOMIZR 5 ONTPrE iz 381 %
HEHERICIVEONEEENIOE T2y M
BT DU & W EBEEE A R U, I TR
BB L R REFAEIR D S 10 A RO E ToRAR
BIOBREEOAH L L, 2B, REEOWIEIC
BRL, HEEEICL D T4V T T L— F A—Z)ME
RREER A1, 50emllFoa KT — R T7ry b
WD 5 7 FTICHE WD THE Z IR D5 4 cm D5 S TH
VELY, T0°C C4SHEMM LML, ZDHEE RO,
F7o, FOYNEFAR]H &£ T O s N 3R
EOKRHAOEANLOFKMAKIZL VAL, BT
DOFHMN 4 A23H LiBEN-7219964E1%, 4 A
EINEEZ 0gl L7c, H&, #L, waE, FIA
IZOWT, RTCORET —HF ZIARIZL, KL
IR Ok¥EERS5) &35 1 miE S 2470,
TUukEYD IFIEIZ L W ZEMBE L7z (FH, 1980a),

1995 —19994F 21345 7' v b O FHE A 44 1 [a]

BEORBERIZY 7Y 7 L, TDN, CP, NDF
DEEHE (%) ZPEFLMRER & RO FIETRD
77

BAEKIZIZS 7 v v NNOEFREO HBLERE & 5
BGERHEL, ZORBICESHTEIO KIS
OWTHF L7z, HE (%) 3% 72y FHIZ8nD
HET A 2 1 ARHEL, 10enEEORAES T
WCHIBL L2 TRtk Lz |, BT & ol
MR A R RS TR L TR, EREEIAIE,
£y N6 »FTE50emlU D2 KT — & Hu
THIRND 4emTH Y ELY, ZAbEEAH,
BNCMEL, RSERZBR< B REFEOYEEEG T
#F L7,

3. % B

MLIX TIEMS BHNC =R L7728, Ktk LA
DI B IL1999FZ, KEEHEIZ DU TIF20004F 12880
THEZTHE ST,

%7 vy hONKETE BB ORE R, FX, HiE
B L ORI OV CRRA S O 5 E %2 5213
R LT, BEE20emAH & LZMLIX & P X[ &2
ANEFETOEEIZE L THEEIZ R T2, ARHT
D ELLTIE25. 8emZ 7k L7ZMLEX. 28, 23.4cm® P [X
L0 b ENoT, HEE25—30em TORAREHFIH &
L7=MHIXIZ 31 2 1Btz o i & F3L (IHIC10. 9,
15. lem) 1%, o7 1y MBI 2BHME O KR &
B (JEIC7.3—8.4, 9.7—11.3em) LY A EIC
EVME A 7R L7y, MHXESAO 7 1 v M ARIC
IARBZETRD Do Tz,

A BCRT O BB IIMLIK 23115, 7Tg/m, P X 73
120.7g/m % 7~ L, MHX ?168.9g/m ¥ L OM1
X D166, 1g/m £V b FEIC Doz, M2
140. 0g/mi & [l OB OEZ 7~ L7223, M2 DA
WaiEgE o7 7y O ABGRITFE S OMICHEE
ZIRD oo T, BEHEOFREICE LTI,
DO ENI2. 4g/m & LIZMLEKIZEB W Tt 7
7 b (52.0—61.6g/nt) XV LHEEICDRNoT
VSMZ, 7'my FMEZEITRD b oz,

K7 vy bOFBRIL, 71.7%% 5 LML RN
7w v b (56.6—63.7%) X0 LAEEICEN-
2N, o7 ey MAERICEEZITRD b/eino
720

K70y MBI HREBRER Z & OILE & R
BaH22R IR L, &M% 54 H D19994E % T,
MLIX O EILS5 — 7 t /hazw L, FORIIP
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B/AKR AT oy ORI BRERORER, B, HEARLNIA T r Yy ORISR CFAE R ERE) .

Table 21. Plant height, plant length and dry matter herbage mass before and after grazing, and average efficiency of utilization

in each plot (average = standard deviation).

PACRAN i (em) F (em) B (g/m) FIH=E %) A A
Plot Plant height Plant length Herbage mass Efficiency of utilization Period of investigation
TSR BHE AT IR % R IRH%
Before After Before After Before After
ML 21.242.3Y 7.3+2.4* 25.8+4.2> 9.8%3.0° 115.7+34.5° 32.4+14. 4° 71.7£10.8* 1995 - 1999
MH 27.043.3% 10.9+4.7° 32.8+4.8° 15.1%7.4> 168.9%40.4° 61.6+23. 3" 63.1+13.6° 1995 - 2001
P 20.5+1.8% 8.0%2.0° 23.4+2.6% 9.7+2.4* 120.7+33.5*52.0+20.5" 56.6+11.7° 1995 - 2001
M1 26.4+1.5% 8.3+2.0° 31.2+3.0° 11.3+3.0° 166.1+33.7°60.6+18. 4° 63.7+ 8.3° 1997 - 2001
M2 25.7+1.7% 8.4%+2.0° 31.6+3.2° 10.4+2.7* 140.0£22.9°57.0+17.0° 59.4410.2° 1997 - 2001
Vo [RIBIN O B BRINC G 5 % KETHEEH D .
Values in the same column with different superscript letters are significantly different (P<0.05).
5522K  1995—2004F IR 5457 1 v b ORMINE & Hcinl L.
Table 22. Dry matter yields and grazing frequencies in each plot from 1995 to 2001.
7ay b 1995 1996 1997 1998 1999 2000 2001
Plot
ML Wik ('t /ha) 5.6 5.3 6.1 6.7 6.2 — —
Yield
7]&%@3& 9 7 5 6 6 - -
Grazing frequency
MH ek (t /ha) 8.6 6.8 7.4 8.9 8.1 7.3 5.7
Yield
ﬁ&%ﬁ@iﬁ( 8 5 5 5 6 8 4
Grazing frequency
P WUkt ('t /ha) 5.5 5.1 7.3 6.8 6.1 7.5 6.0
Yield
?W.‘E@ 1 8 7 8 8 9 6
razing frequency
M1 IU& (t/ha) _ _
Total yield 8.0 8.2 7.3 9.6 8.5
(BB ) _ _
Harvesting yield (3.3) (3.7 (2.9) (4.9) (4.2)
I 4 - _ " 4 4 5 4
Grazing frequency
M2 & (t/ha) _ _
Total yield 7.9 7.9 7.4 8.7 6.5
(PR &) _ _
Harvesting yield (6.0) (5. 4) (5.2) (5.5) (4.5)
RS _ _ 9 3 2 4 2

Grazing frequency

Do (BREDIE) 1IN
Total yield includes harvesting yield.

K EIFER%ETH-oT-, 72, MLEKSLP KO E
I%, MHIX. (7 —9 t/ha) D65—82%DKIETH -
77 1997 —20014E DOM1, M2X DI &1L 7 —10
t/haTdh o7, HHERFIH OMAX & i - S8
SAFIAOML, M2X O EE g LTz & X, I
L EIHELYTHY, MHX ML, M2K % L[
HEALRD BT, M1, M2RIZBWT, £UE

HHCERFLILE AN (5 o 5 B A 1T 5 4 o ) fiE TM1
X 72346 %, M2IX7369% T o 7o, FRE UL & (X2[A]
BREZATOMIX O G BERE 1 BIOMIK LD H 20
23, B b O T A E TIEAAF & HMIX23M2
X% kFo7z,
RISV TCIE, PRAMLK LV #4441
—2HZL, FAHESZFRLELTH, MIEPrT
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Fig.8.Monthly averages of total digestible nutrients (TDN) content, crude protein (CP)content, neutral detergent fiber (NDF)
content and growth rates in ML, MH and P plots(1995-1999). Explanations of plots are shown in Table 17.

A MLX, @ : MHX, + :PX.
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Fig.9.Frequency changes (vertical axis) in major species in ML, MH, P, M1 and M2 plots after establishment
(horizontal axis, year). Explanations of plots are shown in Table 17.
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Fig.10.Changes in botanical compositions (vertical axis) in ML, MH, P, M1 and M2 plots after establishment
(horizontal axis, year). Explanations of plots are shown in Table 17.
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Fig.11.Changes by years (horizontal axis, year) of growth rate and numbers of days between the date of first cut and the
date of next use (vertical axis) in MH, M1 and M2 plots. Only the date of first cut in the MH plot corresponded to the date
grazing was carried out, which was the closest to the dates of first cut in M1 and M2 plots. Explanations of plots are shown in

Table 17.
@  MHX, O:MIKX, <@ M2K.
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Fig.12.Relationship between plant height (horizontal axis, X) and herbage mass (vertical axis, Y) in meadow fescue (Mf) and

perennial ryegrass (Pr) pasture.

Mf : Y=8.478X—50.44 (n=335, r=0.86).
Pr: Y=9.992X—67.23 (n=376, r=0.90).
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Fig.13.Relationship between efficiency of utilization
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Table 23.Relationship between growth rate and days of rest in meadow fescue (Mf) pasture (grazed when plant height 27 cm,
herbage mass 178g/ni) and perennial ryegrass (Pr) pasture(grazed when plant height 20cm, herbage mass 133g/nt)

B M) R e
Growth rate

(g/ni)

Do
(e}

N O O U1 O W W W N
S o1 O U1 © o1 O o1 O o1

R A% (B)
Days of rest
Mf Pr
36 27
28 21
24 18
20 15
18 13
16 12
14 11
13 10
12 9
11 8
10 8

/24K MEBXUPrEMIC T DRI ORI BRI, IR R %k, 2L

Table 24. Growth rate, days of rest and number of paddocks by season in meadow fescue (Mf) and perennial ryegrass (Pr) pasture.

ZHi Hz ) SRV N IREcH% (H) XK
Season Growth rate Days of rest Number of paddocks
(g/m) Mf Pr Mf Pr
5—6H
May — June 6 12 9 13 10
7—8H
July — Aug. 4 18 13 19 14
9—10/ 3 24 18 25 19

Sep. —Oct.
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Fig.14.Monthly average growth rate (vertical axis,g/ni+day)
in daytime pasture (meadow fescue and perennial ryegrass
pasture) and plot grazing test pasture (MH plot, P plot).
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Table 25.Area per day per head and area per head by season needed for grazing in meadow fescue (Mf) and perennial ryegrass

(Pr) pasture.

FRE R B e H A 3 IRe ] s
Time of grazing per day Whole—day grazing Half-day grazing 3 hours—grazing
Mf Pr Mf Pr Mf Pr
BE ML - = 2
1H 197 0 Eff () 182. 6 244. 4 105. 9 141.7 76.7 102. 6
Area per day per head
188470 wifE (a)
Area per head
5 _76 % 23.5 24. 1 13.6 14.0 9.9 10. 1
May — June
7 i8 /] 34. 3 34.9 19.9 20. 3 14. 4 14.7
July — Aug.
9 —10A 45.2 45.8 26.2 26. 6 19.0 19.2

Sep.—Oct.
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Table 26. Pasture area and area per one paddock needed for 40 lactating cows grazing in meadow fescue (Mf) and perennial

ryegrass (Pr) pasture.

TSRO FH] BA I +: H K 3 IRFFET
Time of grazing per day Whole—day grazing Half-day grazing 3 hours—grazing
Mf Pr Mf Pr Mf Pr
== J—
B EIRT (ha) 56/ 9.4 9.6 5.5 5.6 3.9 41
Area of pasture May — June
7—8H
July - Aug. 13.7 14.0 8.0 8.1 5.8 5.9
9—10H
Sep. — Oct. 18.1 18.3 10. 5 10. 6 7.6 7.7
LA (a) 72 96 42 56 30 40

Area per one paddock
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Fig.15.Example of 40 lactating cows whole—day grazing in about 18 ha pasture.
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Fig.16.Example of 40 lactating cows rationed grazing in about 8 ha pasture.
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The abbreviations used in the text and the chart was shown below. Moreover, the values about herbage mass and

nutritive value of feed in the text and a chart is a value per dry matter.

s = E X4 R
Abbreviation Full description

FEHIBEEE  About pasture

r By —T )—27"F A (Poa pratensis L.)

Kb
Kentucky bluegrass
i AR 7 A2 (Festuca pratensis Huds.)
Meadow fescue
A —F v —R7TA (Dactylis glomerata 1..)
Og
Orchardgrass
P R =T )VTA7FA (Lolium perenne L..)
r
Perennial ryegrass
Ty FE3— (Phleum pratense 1..)
Timothy
W vmya—sN (Trifolium repens L.)
c
White clover
FawBEE  About animal nutrition
VNP ta VLAV END =ty
BCS ..
Body condition score
HERE
op HAEE |
Crude protein
PET 2 — = Mk
NDE e N
Neutral detergent fiber
A AL, P
DN AYEA %]7' == '
Total digestible nutrients
TDN/CPkt TDNEAEHE (%) LCPEAE (%) Lokt
TDN / CP ratio Ratio of TDN content (%) and CP content (%)
FLESE# About milk
A% g Wi L
FOM Yo BRIl IE ¥ |
4 % fat corrected milk
. ASE 5> (%)

Solids not fat
ML %45 BEEE About blood constituent
JRFBEEHR

BUN )
Blood urea nitrogen

1

Blood glucose
WEBERE N2
Free fatty acid

Glu

NEFA






