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Study on the development of intensive grazing
systems utilizing timothy pasture for raising cattle
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fo, BREIERDREEDLS, WEFARENRDT

5) EMEERRHEIEDRE

REXD 1 BESLURARORIEDEMEERBREIE LUTBEREIEETS) &, INFEEIC
FAMINEAZE A ICHRE L= H 5 100—200gFMDEIEH Z 5 A 5 10=8RE L, ThEBWLT



AE L, e, BURXIE, FSHE (6 BLA) OMEIREERAEA DK% BV TR
BZ1o1

BREISIE, TY, EREICEE LT ARRE (AL, BF) , ThSUNDT ARMRE, TYMUN
DA XFRE, ZOMOMERUMIEERICHE LT,

6) FHERHAEPDTRRINR

SHBREICH T ABHEGERPOTE, MKEEXZFFEE LEICRI-14ITR LTz, ThEDE
&, tBEREHBRBOIREBAGERICEVRAEINLD, BHlEMICHELSE CIIZEE, B
BT AHMEESTAEFrOE RIS DEZ AL (EH

1992, http://cryo.naro.affrc.go.jp/kisyo.html) .

FA1EE (1988) DAFHSENIK, 7 BICFEFEZTE>fUMNE, IZIFFELHFTHRR LT,
¥, BEMEKEIX, 4BL56 BICOTTEELYED >fH, 7 BIETFFED36%EEL,
9H, 10BHFFEATEI>f. FIA2ER (1989) (¥, 5, 6 HOAFHREHNFEETEI>T:
filx, SR, PBEKELELFFENHTHol, FIA3IEH (1990) &, BFHIKEHEICFELY
=<, Hlc4ALS56 BIThTTEI0BDRED ED o, BKEN, 4BHDFEELV70%ULE
ahofeh, 5BURIEFEELIVEL, FiC5ANMEL, >, FIA4ER (1991) I, 8B%RR
EFATHRELNTFELYED o T, BKER, FEERECTERSZALEZL, FEDET
Hofc, HFIT58, 6 AlE, BEHTEHINFEICHENIECHS53.2°CEL, BKELFEEDIOH
560% &K<, BLOLFIEDOHHW ., TOXSKEIKEK, 7 B9 BIC7.5mmDEHES X Tt
Wi,

2. ®BR

1) FEV— (TY) OEX

AEHRTIE, BHRGEBIICRANAIC K 2Bt mEOREZHHSh e cENBRic kY
TYEMERERICHIZTIT ST EEENE LTVS, ENRARICHITEZFAERDTYDFEY
B, 23cmh532emTH o _(FI=1.3) ., BEEAREHIE, WIThofIAEXRES 5805
9 BIThF T20cmb 540cmDETHEFE L, 108155 E20emU FITIETF Lc_(XII—=1.5) ,
HEEHREOFAEICEH > 7 BRAEICA0mEBZ fch, RLEFHERLGESICEVTEH, B
XHARIGICE LGB EIFEL, RENBRAEICKVTYEMERGERICHIT TSI ENTE
feo

2) RERRUENBHRAXADOUELEEE

SIS, MEEEREIBVETNTWS, T T, TYEMICHIT2E0BRARDOWELE
HEBASHCT B8, BHESLURAROKBEIMPORELEESE L RAXICEWLWTERR
FEL L THEE LHMENEXREF BT R T o TYEMDWERE & L& LT,
REXOFMEZMINEE, FIA3ER (1990%F) HmEEL, 8,832kgDM/halyearTdh o fe_(5&
1—1.4) ., FIA1ER (1988%F) LFIBA4ER (1991F) &, FIEODOEEICKY, 2BED
BEHLELS, BELHEMEMNEDL TN ZTN6,282kgDM/ha/year, 5,903kgDM/ha/year& 1K
b ofe, 4AFEROFHERFEIIINEIX7,370kgDM/ha/yearTH > feh, FIEDDEEERITIE,
AHRICH T HFEEFRICK STYDFREMINEIL, 8,500kgDM/ha/yearfZELEZ 5N B,
—7%, EHBRRAROREBRXICEWNT, BEFICBKRLIE, fFIEL LTV EED 4 F/
DIFIGEHINEIL3,173 kgDM/ha T, RLFEANNELTH >FIHE3EH (1990) H
3,866kgDM/haTHh ofc_(FEIl—1.5) ., FIA3FBE TlE, FAXDREEDEYINEIL, HRE
XD 1BELVEL, A4 FEHITFED > fc. RERORFELREXD 1 BEDEREH % H



3¢, AXELFASIEEALSHAAFERIIOIF TEMREMET LD, ZOETREIE, *
AR HFERICLENNED ST,

SHRHRARICE T 2BBEIRPOREREFEIX, FFAERELSTYOEFTHRERGESIC
2,000kg/hald EIch 5 T &b oehd, #1431,000—2,000kg/haDEE THFE L, THEMGFE
EEgEnLic _(HI—-1.6) . BRERNDAKRFOFIHREREFEIX1,374—-1,619%g/haT, R
DREANDER B DZREFEEIF806—96%kg/haTHofc_(FRlI—=1.3) . TDHER, FFAERIC
HFH5IREFRARIE, 37-42%THhoT,

SN ARAOBHRES FURARICH T ZHMEDEERIL, 5619—8,548kgDM/ha, 4 R
D T7,485kgDM/hat#EEE Nz _(RI—1.5) ., TDfEIF, WIThOFIRAFERELFEEXDE
MENE LREE TH oI,

3) EHEREE
EHURHICKVEVREEEHPREEEENEISNTEIAERLIEITNE, ZOREEEDL
FTTEHDTELRL, FIITYIRThETHERICALGHEWEETNTESY, ENERICK Y RERICRER
THIEDBRRIENS, £T T, EXNMESGITTYEMORMERBIESZRAE L.
RERXICEHITBFIR1EE (19885F) DTYDREAEEISIE, 92%EEh o>fch, ZTDRIETL,
FRAFEEHLREEL54% THo_(RI—1.6) . EHFFICHEELIETARKRE (BF) &, FIA
1FEEHLSEBRAREIEMED > T2DICF LT, BALEIARMEDRISIEEREZIES THEML,
FIEA3EBICIEI%EEY, FIF4ERIE, 20%THoTe. Ffe, V2 vF—TIV—93R
(KB) ZF LI BRAMNARBKREDEEE, EXREE>TEMI BERICH >z TDMDME
DIEHREIEIE, FA4FEEICN%ETE o1
FAXICHIFBTYDERMEISE, FIA3FEEHTH80% TH-f=h, FIHA4FEBIIE73%TH>
feo ¥t ERFFICHETE LTZALEBFIE, BRBISHFA2FEETELIT 1 %ICETRHRUET
L, FFER LI, Thicl, ¥aso—/\ (Trifolium repensL., LITWC) HEDEAT *#
WEOBIEHEML, MAAIERICI0%ELE ST, BACXRWEDEIGIE, MA3IEBHL ST
—13%THR L, EBIMLDDHofc, TDOMDMEDEREISIE, 6 %IUATTHZL, EINMER
IERsnixhof.
BUXDTYD#EREISIE, FMBA4AFEBRICBEVNTE, 80%UETHRB LIz, £k, BREXICEWNT
LERAXEFRRIC, ERRHTBRE LT ARBEOERBIEMETL, BARARKREDEISH
BalEMLEED, FRAFEBICBVWTEH 2% Tholc, £, BAM XM EDEREIES
RAIBMLED, FIR4FEBET, 10%KRFETHol, TOMDMEDEHEISIE, FIERHARM
h%EE L TIECH#HRE L, WMIERRDEISIE, o 2 RiCkkNSWMEELH >, 2—5%T
Hofe
FHMEIX, WVThOREITY /%Y (Rumex obtusifoliusL.) , &X' 34> (Erigeron
annuus (L.) Pers) , 432> KKR (Taraxacum officinale Weber) T&H > 7z,

3. &

1) FEV—EMOWESEEMN
EBEDERICHIT B FEY—DREFRBICK B FRZMNEIL, £EFIT

9,300kgDM/ha (T1H2000) &HmEITNTL S, HERXRDEMEMNEIL 4 5+ FDOFEHIT
7,370kgDM/haT, JRbBINEHED>FFA3IER (1990F) (cHWLTH, 8,832kgDM/ha/F &
SEFICLENED o e, ThiE, ERAEICEITS 1 FBEON Y EY EFEAL HFREAN W) DI
XL, FEBROFKEXIE, TNEYVEBEVRIEISHBFIMYE T EIcLBbEEZSNS,



FRAXDOEWERSD 6 AMERYEFICH T HEMNER, HREXICHNEREFH D EL>fc, &
hig, ERXOTYDOBREENRERLYED e EEZSNS, TYIE, MEORITOEH
BEDERBREOEGHELEIT LI MENTLS (@FAE1980) ., FARXRDTYIE, REIFENE
BOBICKY, MOABITFODMEEEN, BREISOETZVELEEBDNS, CDT LD
5, RATAKK, BENLGNEETOREEXNHT2MEHNHS2EBDNS,
SHBRARICET X & RAXOERGHEMBFIRAICK 2RELEEEN 4 FRDTHET
7,485DMkg/ha & R EX D EREZYINEZE D7,370kgDM/ha/year & FIFEETH > feo T HIL,
INITEAXICBEWLTINE LI EDFYINE = mESI S Z sk L TNA % EEMBARICS
VB FEMEMEESIE, 9,314kgDM/hat Y, HRERXROFMEZMINEICLENESHICE
{, —MHGHREANRICHLE L TELREEDEMEEEEZFS I LHAEEBDNS, DT L
D5, ENBANOWELERIE, REFNREFREBETHS I LHhRENE,

2) &SR EIT RFEY —EtDiEE

TYE#IE, BVBIRET TR, #TEROA XRMEPLEMEMRA LYY, SHORKICIE
AOGEVWEINETEZASNTER. L L, FHERTIX, ERAF6 —7FH haDBETA4E
BlicbfcFIB LD, FIRBRAPOTYORHEISZ, BIKXT80%LU L, FAXT70%
UEERBCHRTE, TYORBRERICOWTIRET T Bcsh, MYERYEDER%Z30cmT, N
YEH10cm B0cmFMY) & 5cm (30cmiEMY) , MYBYEERHI10mT, MYSEH
5cm (10cmfENY) @ 3 MIERRIF fAbBERREERIZORER (2001) T, TYOEEMEZRH
ITETFEEEVESHITIE, MYERYROZREZREL, MUY ERSSERGBEEMGICT
BTELEETHBHEL, TNZRREICT HMEWERIE, 10cmENY £30cmBEMY THB &
LTW3B, XEERTIE, BAEREANDAKBOELHHZ0mTHY, TOWMEDNYEYEE
=30cmICHEET B L VA D, MY BICHEET HABREHL S OBRWEFOEL ZHE L TLEL
D, BRI OISR EFIAENI%EEL e &b 5, BREBEDELIEHE WVIELGDL D
REZEZB, INSDTELSTYDREBREIGZR I CERLERD—DLLT, 1-2HTR
DOWXICEH LW FEHREmIRMET > &k Y, RBESHRIGICESES T, %KEE%E
ZLHERTERRHERDNS,
EHNBBATNDIEEZREX B LTHD E, BBRERURARICESITBTYOBHREIEIE, &
BREFRICHAERDESICR>TETLED, ZTOETEER, REXRKYPLEVHEF
THol. TNEDT EDLDS, BMEREDRI Y1 VZAVLBZ LICKYTYEMEENHHAR
DEIGHIRFETHRALTE, BRERICUNBSIEEDNBLT HLREZISNT, REFAL
ERRIC4FEL LR, SBREQOTYEMZHRTESLDLERDNS,

BT L ARMEIL, ALEBFTHY, ThZENZTYLRELD, LWINEHF
BICK>THA2FBTRIFTER L., CORR, MEmETHBALDY) 17X EBFDL T,
PRENHFNHENBIEELS TV EBDNS,

—7, INSOBEIABRKREICRDY, WCHRLITIRAENML, BEROICTYEWCDEESH
Lot BiA (1980) 1, TYEWCOEREMZZEIMY LIizE, WCHELKEBBICE
Y, TYDERIBHEREL TV S, FERICBITHWCOEBHEISIE, HEXICEWT, FIA3
FRLUMEI —20%IIBINL, TYOBEZINGT BERICH DI LT, BHREIE, FHA4E
MZELT2-3%CTHY, RAXICBEWLWTHI10%UTTHB LI, ThSDZEDD5, EHNK
WEHICE D TWCDIBMICHEWTYEROTR T BEREI, HEMICLENNENERDNS,
TYIE, INETHRRICBEIGEVWEREENTER, LHL, Bk - RERAERED K7
a1 ZRAV, TOEMEEHRERICEERBMREZEZESFEDELENFALATIAY




BT EICE>THBHARIZ B L CTYDELX Z30cmIZE ICHIF T AT &k Y, FMH
10,000kgDM/hafZENHELEEDL 4 FRITENICHE SN, T, [BGREEELRIERSN
9, BBFIBEDAIgE TCH BT EhBESHIEL T,

TNEDS  FIlCED BXRICES
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BRFDcHDFEY—EHICH T B ERNMBERMTORFEICET MR

BIE EHERR R E T & LEENBRDORE

5B 2 B FEHRSR IR L e F &Y —EHIOREEE
BIEN Cld, FEHRRIRRZE EHE LIENBRICE T 2R EEERZIRET LIER, FEV—
(TY) ZEI30cmBETHAIT B LKLY, REFRALRAEEOREEEENESN, EE
DRBEEELEI STV EZBESHIC LI, FETIE, TOXSTENBRETIHED
REEEMELLT, BHREDHTHELIGEDEEFEICOVTERT 5.

1. MRERE
1) #HEEH
HEEMIE, FIFOENBIARNICAVETYE R (24hax 2K1E) , FIA1, 24H

(1988,1989%F) |HHBEZRM L e, MREEMDAZIAFICOVT, RI—2.1IcGE L e, &
fo, #EE, HEEFICTOWVWTIE, FEICEFEMZRLIEDOTIET S,

2) HESF

(M #A1ER (1988%F)

T OHAEERSH2458 (Steer1 : S 18, Steer2 : S28) , BRMESF1058 (Heifer1 : H 1

B) ZZENTN 2o THEE L (FEI=2.1) ., S1HODEZFR 8L, HBUBEP=E
L THEEICHIL, S2BOEZ4R4TEIZ, 58248H 58X T, HEOMYER S5
I, 5SB9BHA,57B5BF TCREICHKLT,

(2) #IA2%E8 (1989%)

FE1EBERKRIC, 3DDHELVEDT7 VHREESY265E (Steer3 © S 38, Steer4d :
S4%) , BREF 658 (Heifer2 : H28) 2ZhTh2EICHIFTHE LT, S 3EDER
ROEEH2EDIMF R 3IFEIE, £ EZEL THIRL, SA4BDERBYK45EIE, 68
5BH,57B3BHETCORMIRLI-_(FI—-2.2) ,

3) HEHFDEFERIE

HERFDEEREIE, BURBIREO IR B D 5&ESR: 3 B, BN T BD 3 BEih 5&E
HFLTITL, BT IE 2 BMERTIT o fe. T, BUKEARBIC AR L8O T
H, ThZNDOABKESIC3 HREERCCHEZRE L. BH, LWITNDRKREAEL, TESEL
I+ 9 BFH 5 1085 T h I T OB TRIZE LTz

MERERE & & IUREARI P I TERAER L TV 5 s, FHRICHIT 2 BiEAEDRTICIE,
BHARI R @ L TR ENI48E (S18, S3E) OHEEAV, BUEEHIVIEHGKE,
WEH (Hho7—, CD : BAimf@EdHicy OWREER) , /\—~"—2707 X (herbage
allowance, UATEIHEE) OBEHICIE, £2HAFOHRBUEARFPDOFEEZR L, T, BIEE
EICDOWVWTIE, %9 52ERAHLS |H (5AHS57H) , IIHH (8AHS59HLEA) , IIIHA (9
BHah 5108 T4a) D3HICHT, ZhZThOEBRIFOBEEEIC DL TTukeyDZEIRTE
(FH1980) #1721, &b, AV T—I&, HEHIRAPDEESEZ500kgBWTIRL, T 5l
72— IVEEYICBRBELEZRV .



3) WA E

(&= (5, 6A)

BUsBREED 5 1 BT EICHEX ZIBRER L T E, BEGEBRORXICEITZHEED+9BE
LERRT, FEBL TV EVW KX Z5E L TRIDBXICE > TRz 1T fc_(Ell—
2.1) , MA1EBIX14BBOHKX, FA2EBIXISBEOHXE THIZ1T>THS5 1EBD
WEANFYIRL, 2BORETofc. 2¥BIX, TNh5D14B XT15EDHMEXE BV TREER
|CERRUR R R L fe, REBMRODBIX IEZDEFE2HML, 6 BLEAICMER-, FIF1EHIF15
—17ZBDHRXZ 6 A 1HIC, 18—35FEHDH X% 6 A6 HICHME -z (X D60%) ., Fi
FA2EBIX16—-35BFBDHX% 6 A 8 HICME >z (X D57%) . MEX>TEX, mEL
HEO—IUR— VA L—IICRAB LT,

2) E~#ZF= (7AH5108)

FHAICMEY FIA LB, MEY %20-30BMBET BRI, 3KBHL S DimHRMIRICHE
FANT, ThiCX>TERIUEIZ, #EEedzRA0THERR LT, ERERERILTIE,

WEHSD 1 B ORERGEN+HERRINS L SEREL, I5b5, HEDREE
DO GENEER2-3HERZFLHTTHEELT, BHEMBEDRRLGEWVKS> G, &

&, BREEDR, WITNOREBFERMNY IE—iToEh ot

(3) #HBAGAIHL

BRI ZE LT, REFARDBEIXIThED o, T, kS SUTERIEDERIE, BEA
DB EITRITBUKIZTERICITAS L Sl Lic, MEESHHBRRRPEHEMICARE & 7558
K3%G<, MELGEDREHRBRELED T,

4) WERES, NEHKERUBEDEIIHEILEDRIE

BHARERICHITATYDES, REELSUICRANRARXICESIT 2EEREEDOZNEDFE
EICOWTIEFIEIICEE LTe, e, BN DORERIGED TR TH o b EERFIT 578, 2
HEE%R, REE, VHROmE FRA#SLUCEEOFEREEZBLTROT,

B EDEYE(ERAERDORIE, RESHAERICHKIL, 55°CT48EMmEZ L%, V1«
L—BIRE Tt (TmmXy>a) Lz, 824iE EZEI&in vitroix (GOERING and VAN
SOEST, 1970 ; E¥f - = F, 1975) IcKYAIE LT,

2. BR

AR, B 1EE (1988%F) Hh5H9HBHLS510824BF T, 25H (1989%) H5AH10
ABHh5108258% CTT, LbIC168HMKZITofc. BBREDAKEEIE, BARERICFIAL
XA FAE1EBIC9E, 2FHICI0ETH>fz. FAFALERIZ, ALK 7EE8ET
Hofco INSOAKRERIE, BHEDOTYEMICHITZH8EE (NE1978) », HELEETM
BB 2 BERERERERICS 1T D MEY EER (HEHS1977) &WEBh o,

Bt E 1T 2 REDNBEENZTRIWEN (hv7—, (D/ha) &, FIA1EBH
441CD/ha, 2FBH454CD/haTHhoTe_(FI—2.3) . FIA 1 FBICHT SHBEARP ORI
BV i8kEl1$721kg/haT, 2EHBIZ614kg/haTH e _(FI—2.3) , HEBREXHSDHAY
hiEh->fS 18 FIBA1EE) £S38% FIA2F8) OBMEMPOFIHEGEIX, Zh
Z10.75kg/day&0.70 kg/day Cdh otz MDFEHDAEEKEIL, FIBA1EHDS 2EHH
0.82kg/day, H 18#h'0.78kg/day, FIFH2FBDS 48H0.60kg/day, H 285 0.67kg/dayT
Hofc_(Fll—-24) ,




BIl—2.2(cS 18 & S 3BDAREDHE AR LTIc, MHARPDRBEHEX, FHICK>TEIL
Lice #MA1EBDS 1#OBBGKEDZ{bH SHEAM%AZ | B (5AHS578) , IIH (84
H59BLA) , I (9 AFEHLS5108TH) DIMICHIZE, MELEAEGRIE, |1
HELEL, IHHIETL, IHHICBUVEL 53SHZTbER L _(FI1-24) . FIF1EEBDS
18CHTBIHID HIBEE1X0.24kg/day TH Y, | BB K UINHAICERNTEEITELS (P<
0.05) , EHARIDBEIZIE LEBIETH o1, FIH2FEHDS 3DIHADHBMEHEIE, | HAlCkE
NEBEITEL (P<0.05) , NHRICHARTHEWMERICH >TcHBEEIIED >, T, @i
EH I HAENBADRICIZIBEEIT LK, EHAEDEBEDETHEE TTH >fc, MDFEEDHF TR
WD ED S 1FB 1 EBDS 2B EFA2EBOH 28 TIE, S28HS 1B LRI
D HEBEFEEHDMOBFERICLERBRICTED > TcDIT L, H 283, SEIROEBEOETH DK
<, N REEED |, KLY SWMERICH > T,
FKIN=25BLUVRI-26ICHA1EBSIUTHIA2FEBICH T 2HEMDELX S KUKE
100kgE =) OWEMKERE TR LTz, TYORYREIEXIZFIR 1 EBH19—46cmTHREL, ZD
FHfEId32cmTh o feo T LT, FIA2EBIE 7 B TAIC47cmISE LTz UoHE30ecmid
TCTHRL, FHEXIE25camTHofco BBRFDIRBEIX, MBEDREMESLESICHE
Th, BILHESH 5kgDM/100kgBWLLTFICHE % &EMFDHEBDFIRERICEZS EETNTLS
(JAMIESON and HODGSON 1979) ., ASRERICHIFZEINEEIE, FIFH2FBD6H26E%K
VFIE, TR %58 LT 3 kgDM/100kgBWIL FIcix 3 T &ldIEFE A ERL, 5kgDM/100kgBW
AEREHIFL, SERENMEL GSEBLUES 1 MXOomEELITF5Z &lckY, B¥th 5D
WEMKER IZIZF—TFITRDOTEHTES,

BUREDin vitro Bz4H (L (ATEIHEIEE) (X, BEE S HRFRREFICH80% TH o b,
BICADSIT LD > TRAIIET L _(EI—23) . #IA1E8137 Bhalfs, 28IET
LTOBLAET65%UTTHo=DIcxI LT, FA2EBISEHAM70%E1E THIZL, 65%LL
Tich3T LD o, 9BFAUKIIHELEBULERL, 70—75% THE LT,

3. 8

DOOET, 7VHRABEERFORBEERICEIT 2HEIEVEL, FHFEHOWRE (1988) T
&, F—=IbT7 TR (TF) BB LTz14—154 BEDO 7 > H ABESBFOREFEIT
0.56kg/dayTH ot REAR LV Z—THHIE (1992) Tld, 6 v BED7 >V HRAEEANL
T7+—FEDH - MEF—Fv—F55R (0G) , TF, *FU7xRXY (MF) ORHEEEME
NS AERBICTFEY— (TY) ZMAS EEEREEMICHI L TERLEBZ1T o, TDHE
%, B#E{&E1%0.40-0.68kg/dayTH Y, MFEHDIEZFEH N RELEN > EEREL TV S,
EEDOHERTIX, TNSOHREICLLNEASHICEVHIBEELNESNT. e, GEHS (1995
WBIRXLZ7IVSA4 TS5 R (PR) BERUCHEWT, 7VHRBEANL T+ — FEBLURIVAZA Y
BOEZF# AR 1T o IR, 0.89kg/dayd ik E & 659kg/had) BT EE L /-
DIBGFEHNBEONLIELZRELTWS, KEHRICHITSHEGKEIE, TOBRICHANETE
Hofeh, BRI OEMEFEL Y DBEE13668kg/hat BEfEE CH > e AHS
(1995) DIFETIE, MPth SINE LI-RBEIEZMEBITHES LTWBDICR L, FEBERTIE,
INERB LI BEDOREEDREZT>TVWEVLDT, TOREEERETSLEICE>TESN
HBEEEMET 5L, FEGEERICBITHBHRERETSICEL LGS LHERENS, LIHDT,
BICEEWNEEINTERLTYS, B - RERAREDRI V10 ZBVELTHRFIRT %
ZLIckoT, PREMEBFZFDOREEEMHESNZ I EHNBESHICE ST
AEHRICHITERREDIEFEEIX, FEHLSEICMITREEL, BIHELEY, MICBUEL



HAZEHTILETR LI, TOESIHBEREHZRHICK>TECLEERE LT, HEHKED
g, WEDREMDIEELNEZEZSNS,

¥9, WEBRKREICODWTHD E, MEOERZILKT S LICKY, WMEDETREMETT
ZEHUZEOBRMEES ) OWEMIEE%R 5 kgDM/100kgBWIL EICRD T EDTES, FE
200kgDEBFH HIBEE0.8kgZ 85 - HDRNERANEME X HAREIEE (BMKERTIRE
. 1996) hSRET DL, HIKEDTDNSEET0%E LIcia2.7kgDM/100kgBWE 53, &
AERICHITHEHLFDEHEEIITDEIVEL LGB EIEEL, BEDHAEHS50%EE
THBRBBtD S OREMRKEIS TP TH > B3, Dk, WERKENMEWLNT EHE
HAREIC BT HBEREDETDRE & 1$EF Z EL,
RICHHEDEREMICDOWVWTHB E, BREDFEYNHEEREBHRGDEE EDBERIE, EHAREIC
BEGERHDRE SN, Tb5HBE1EHIX, 6 BTaAH S 8 A LAIIHIF TEME{EERD
65%F TIETL, HEH4FDEEIE8ALS IAREGICNMITEF LI, Thic LT, FIF24F
Bl&, TORDEMNEERDETHDPEL70%EL %i#FLTHY, BBEFEDETHLEDL D
fco KAISERS (1974) I, F—IVT7 2 RV ZRAVHEGEEERT, B4 D HIBAE & BUED
BV HERE ORICEDHEEAL S - e EZRELTWS, £, i - B (1972) X, B
HDOHESICHITERBEISHERITERC RELE T, HIELROEBEVHBEIZEFRBENMETT
5LELTVWS, TOTEDSBREDEHIERDEBETHBRFDBHEICHEERIFLIZEE
AZ5h, FEHBROERIE, MG OSEFIIHIED LR ZSHIFT S LICL>TESN
5 ¢ERSHTRLIEBEDENZ S,

—7, TYEMEELIOMBETHRIRT 3 &Ik > THIBEMEAL, EYEEERE73%L EIC
T BT EDTIEETH o fch, EffMEIE, ERICK > TEYPHERIGEVLWD RS, TR
H&E LT, EREDMBKEDEVWHRELEEZ SN, Thbb, FIE1EBD1988FEICEH
WT, EYEEENT0—65%ITET LTiz6 B FaH5 8 A LEE TR, TENFEELHZHSPP
BWMERICH >feDlcx L, TOMDEKEIZ29IMmEFE (137mm) (CEEAFRiFIZD
K_(FIU=27) , BKEHDHEWZ EICKY, WERD) J =V EDHHE L M ORI H IE
mL, BEDEYEIEEDT0%LUTFITIET LEEDERDNS, TDLSIC, EEROBKNE
DHELEIE, TORIDEKEICHETN, BIFOREEREDNBETOPARECD—ELELESD, £
CCREIClIE, BEHRIOREBENEZSHSFEND—E LT, HEHRBEHLSFAR LY A
L—I %@k & L THRE T 25 EICDOWLWTIRET T 5,

TNEDS  FIlCED BXRICES

BX - BmERRKIITE SRS ItBEREMERL >V 7 —



BERFDRHDFEY —EMITEIT 2R EMORFEICRET 5K
-

BIE EHERR R E T & LEENBRDORE

B3 BMRGDEEICRIEFTEZTRREY 1 L - DIREMHR

AME T, FEZ— (TY) EO—EZEFICNE - E, BRFAB T 5 ®REFI A & EHIERmIRN
WEAHFEDETFBEICOVWTHEESL, RXLZ7IV5445 5 X (PR) B FERREDREERE
HMEoN3ZEEHESHC LTz, T, TYEMIZ, SHHROBKREDREMDETICK Y RED
IBEENEL SIS, TORDRERHZUETNIE, TSICEWVERELESNS LIERL

feo

AETIE, TOfHOREREIHMEERZEDHSHFEELT, EFICRBESL LTMEY,
BLIcHA L=V A LEDASHINT 25EICODWTIREIT 52 &L, TOREEYAL—
IS THBUE B L CESREBR E T o B S ORBEEEIC OV THE L,

1. MERUAEE

1) HEEH

BEICBEWVWTHWTY (@RI 7) E7IVT77IVT7 7 DRBEMETYEN-XTy ML
7 1 IVDEBEMR2.4hazZNZN2738LT1.2ha (175mX69m) D4 EMICFEIL, MK
BHAERICH A L—V%BRE5T X (T L—IKERX) &, 5 LEVX (b1 L—VERS
X) O2EX2kREELE_(REI=3.1) ,

FEHI, siETE ERICEHZESHMZERLT 5 mX6IMDIEMIRD/IMRXIC352E L, BEED
FHMEEIHCT, IVRROEBEERAH TESL DI Ll

2) fiEA

7V HABERH125E, R STERURIVAZA VEERFG8HEME L, ThZ A
DEHEHNEREICE S XD IC4BH T oo MLERICET 2HEFOFIIANBFEZEI—
30IER LT, 56, FFEESHTRERTOEAFOEAY FEh o fe.

MERFOFEREI, BIE & FERICHIRFRLRE &8 T RdER 3 BETL, B¥EESIE, 28
MERTITofc. &fc, MUEBXFEORBREDEZSHSAICKYIRELE (FEH
1980) .

3) BB E

(M) 1 -85 UTHRER)

5ALADOAHH S 6 BHREIETIE, 20X (EEEIET57%) Z8%L, ZYDISHMXT1H
1 KB OEESRIEBIRZ 1TV, ThLPRIERRE T, WEDREFEEICEHLE T 1 HIXDEE
EREELLEHLS, E2EERANT 1 — 2 BiEtoiEiRmamk L.

= LIERolE, 6 BEAICNEY, O—IIR—IbSy THA L—IIARI LTz, TORE, #B5
BED 2 RREEFF T, 1EDO—ILN—)bE 1, 2HTERNENS LS, N—ILDOXKFEE
HHRELT,

MEM CHRAB LA L—DE, 7ARELSZTNTNOFEICRE LT, YL —YDiss
&, B2 —-3M@T, ERENICHRELAFEREZAWVTIT > . K5I, SEMTEES
N A L—ID 5K ERETE L, YA L—YDREICBWPREZRIE, 1288H 1 EICH



RTESHLOT, 1EICTET 2O A L—I%REL, BFROHKREIRIThAED >, T,
EfiEZDZE, om0 sIToEL, o .

2) 1 L—YVEREX LUTEREX)

BPUXZERITY, BEIRZE L TREReFZzE> Tl L, 5 ALarSHEDBERED
BEFI58ALAET, 50%X%Z 180 1HRETHEBIE L, 8 BEALUREIE, EEIKLCT
WEXEDMEZE E>TTHEDOEFEZEPL, REMKRELIFELEVWKSICHE L. &,
HREX & RRkICEIFEZ IR E MmBfAR DR 5 IdTh b o fe.

4) BRERUVY A L—Ibh 5 DFYEIREDHE

AEF 1HICR LEAETRNERICE 5MEDRFE LEELEE 2:BMMETAZE L
feo iz, mifi&EKIC, BEE, VWEROER FHRARSLUCELOGFEREEZRBLNT

N—X—=2707 X (herbage allowance, UTEIHESE) ZRébfc, THIC, KKFIERDIR
FEDL SRDHTBREFNRRZAVT, SAEBBRXICEITSHBES KUBUGED Y DY)
BOEZEHE LT

YA L—IDiE5EIR, SHRERBICO—IIN—ILYAL—IDOIRMEFRE LI, HEEHEI
L80°CT 1 BRBEFIE L TEMEERD, ThERMEBICECTHAL—I2E40EMEEL L
feo £, FILWHAL—IRKBETBHIIC, TAL—VDOERBEZAEL, BFBEHOYAL—
Ih 5 DEHIEINEEHE LT,

2. ®BR

HREXOBHAREIE, FEEICEHR LB SEEIN AL —IZIRNTHRET 5 F THIX
1ok REMTRELEY, 5A8HNS510817HXTD162BME, 108268 % TD171H
T, F91678RITH o _(FNl=3.2) . Thicn L TERSEXOMHEARIIL, mkEEEH 58
8HHAS10B17HE TD162BM TH o e, BHAUmBHIYDBEELHEN (AVT—, UT
(D) I, ZhZThia5XH721kg/ha&601CD/ha T, E;iS5XIE614kg/ha, 573CD/haTH >
fe_(FI=3.2) ,

RS, MEBXICK > TEE o ks®, RLBBEARLED - BG5S X OMRHEAM (162
H) ZBAVTHE LT, BYHIMERIEIRERRIC | 88 (ABH S 7 Bsa) , I8 (7 Bdab s
oRA%q]) , N (9 AEL S DIHICRITSE, MXELIHOABHFEIFRLE
hofe_(EI—3.2) , $R5XDIEAD HIBEEZ130.70kg/day T, | RTNEAK Y PPEVMERIC
HY, BEEREDO_(FI=33) . Thicx L TERESXDIEAD QiEEE1X0.28kg/day
&, 1 ENHEYEBEIELS (P<0.05) , REXDOREFHADEICLERLTEERICEI > (P
<0.05) ., COHER, BEOHEAFEL, HB5XH0.81kg/day, EILE5XH0.65kg/dayT, #a5
RHERERLVEEICED > _(EI=3.2) ,
BERXNEILE R332 —4.8kgDM/100kgBW THRS L, Bkl =EL TIZIE 4
kgDM/100kgBWIZE Z##5 LT (RII—33) . CTAICHLT, BEERIZEBHATL, 2.8—
7.3kgDM/100kgBW TH## LTz, LHL, 8 BTaHS 9 BFERIFIE, 4kgDM/100kg BW
UETH-T,
HREXDWEFIARIZ36—62% THE L, FIITI8% THOcDIX L, EEESXIL, BIkFHLA
E%IL60%EBETH > fch, URIFECHEL, 783 BERV-FEONEFBARII3Z3%TH>
fe (FI=34) . B|EE5XD7 A3 HOWMEMRARIE, TYOHFERRICHZY, AREIHSEMKH
BLL, BRFICEZBHEILEZD ofcfcdd, BEGRABMAROBECELGL >HEBL
feo



WEFBRLI SHTE LIEHIEDL S OZYIEMEIX, mX &S | HHEINERIF2.2—
2.5kgDM/100kgBWT&H o feh, IIHAIE 45X H'1.8kgDM/100kgBW, EFSESXH
1.4kgDM/100kgBW & H#EE T N1z,

X DBEREDEZYELERIE, BUBHRRHCIENTS%E B, ZTOEBRLIETL, EfHMICIE
70% U TFéEGE-fe (RII=34) ., LA L, EHEDETIIEEXT5%ITILETE >f=DIcxtL, #&
HBEXTIX62%EFTIET Lz, #HAlE, MXEBEEL, 70%EBETHIE L.
WBEXICHBIT3EFEZEREFEDNEILX, REMTEEY, 4,660kgDM/haé& 3,073kgDM/haC,
NhSZERELE LTRABLEO—IIN—ILTAL—2D8IE, ThZTh43{@ (66.7kgDM/roll)
&271@ (71.8kgDM/roll) TH-oTce ThESHT A L—I DFEEMNHEERIZT1% TH o, &Y
1=, $BEZ2HBTIEEAERBINLSD, 2RKBEBIFEISED >, T, HFEB
RIZHAL—IDERMTEESZ T LIFIFEALEL, BELETAML—JRIEEER2ICERT
Nfc, TOFR, MREXICHITEYAML—YDFEKREEIX, 18 15ESY3.9kgDME
3.3kgDMEH#EEE NI,

3. €8

1) FEZ—HERERICEITRATI 575y 10|

BIEICIE, TYEMAERKIX - KERBFIAL, B EFERERaMRE Lz, 20T &tk
T, BH30cmDEBEVELXZ#IFLELS, BHEELIFIEF—FIFRDODTEHTESRLETRL
feo AREICEWTEH, EIROBAEERK O HEEXIE, EIHEE% 4kgDM/100kgBWHj#IC
RELNS30-40cmDEL EHIFTET,

Zhicx LT, #AFABZITOT ICRERGHIRMREIT o RERERXIE, Ko a1v) OHFER
IEH=26 BTaALS 7B LEAICNIT, REE, HEELLICELEY, ATV TT75Y
2GR EETERGD o fce ATV VTS5 v a5MABHEEE LT, HIRBHHREEE
EREHBZTENEMTHSEVDONTEY (EMKEAZBER1991) , THICECTHRFERDIK
WEIRIFERIE, JEBERTIERVREAE Lic, e, MELRREIR, TYDMERRED Ko
a7 THY, HEZERFIDGVHEVVDNRTVWS, LAL, EBEEXTIX, ATV T9T75y
JabREL, BEXOMRICHS BRLBERFICE 2BHEILHIERL, BEEDETEE, &
BOHEHEL, BEHHHOMBEORBICEZEARIFLEEBRDNS, ThoDZ &S, R
TV 75y a2 LTTYREMZSEFRT 5oicld, RAFIAEMEZRIT, BiK
WEEZ AR TESREXDFBAAENMENTVREDEEZ SN S,

2) EHEOBRBEGE LRREDREE

IS EAR = 3 HIC AT CTREAD RBHREZLLE L THBH E, MRED | SNSIEADIEICE S,
auEn E[ERRICEHAR (IH8) (B GBERICH T, T, EHHORBHER, BEREXE L
UHRE5ERTZNZN0.28L£0.70kg/dayTH "), EIREXDBEGKEIZHRERIVELEDLD
feo BRFDRIBHEIX, BREDORINHLREEFRNRS (BMS51979) , EREXRTI, K
WEDFZIHERLEIICETLTEY, REICHTZBRIANLALEBEE LT, RREHERD
LTREFEHNEZELIETLLELEDERDNS,

NI LT, HREXOEHOREBGEIL, tOFEHKLVEL>fcHDD, 0.7kg/dayZ#EFF L
oo THUE, (1) Ao L—YDMHEICKZREMEIR, Q) FAMAICKY, BHEZES
W LIcfcd, MEDDMELRDETZMHTELILDMRICLB EEZ5NS, EHD
BERICBITSRRER, BELT, Y1L—I551.1%, BBREHLS1.8%, G512.9%TH>
feo =7, EHREXTIE, BREDHZ1A%RR L . 2T, BREDEIHLROETZH]



BILT3hRIE, BREDREBENMFELT04% LR LT ETHSLITHS, LHL, BHRER
BEIX, TAL—IHREDHEERZITE2OH—MBNTHY, IWEXDYA L —IHHEEZRS
L5 E, BIERBENISNELV ERTRIELEZENS,

Z I T, BEHDRERICBIT2HHMERBE LY A L—IHBEDBRICOVWTERT S, 1tH
(1995) ¥, BHHAREHERS LI TORBEDREEIZ, MHREDTIDNSEL Y LHHRER D
MHEESEVREEENEORER M RITEELTWVS, TNICHLT, BEXRTHWY A
L—2I&, FHHEEDST70% U EE T, MEEIELEL offcs, T4 L—TJ DHIEHIKEK
BORBEICEZDRERDED 2 EBDNS,

—7%, KI7 -1k (1990) &, #iRfAklE LTEEHAIWVEH AL —IU%4HET 2158, £IT
BELL2%%EREL LTHBEZRET ZHLEHLHY, HHEEHNZTER L, BIEDHEEHIE
WGP TBELTWS, T, RES (1981) &, HEHE1.2%DHY AL —I%#HE LIS
&, BMHREDFRREX, BELTI2% TH >ERELTWVWS, ThIc LT, BERDHY A
L—IHBEIF1.1%THY, 2T LEFVEIRVAT, BBEDREBNDOEEIVEL 2D
ERbHbNI S,

INsNT EHS, BEHDRERICHITZHMERBEIEX, YA L—IJHHAERHTEHEMT S
ATREMEIXE S, BBFE0.7kg/dayEiiiFd B1coIcid, YA L—IDHBRIAREIXRTHB EE
A5N%, TDTEIE, WBEXERBEDOBIEET, Y14 L—JDMHEE LICKEE L fzaighof)
R2EEDER (B0 AEFEIX0.53kg/day) H'SEEASHTH S,

ZDLSIT, MWERDOBIAEE, EROBEDEMIEHEROREL AL —JDFHEICE -
T, EHEORBEDETEMAZDICEMERAEEVZS,

3) BREDBFICRIETH A L—I DHHEZHIR

B DEEICRIETH AL -V DR EHD L, NIEAKWIEATERETH o1, IIEATY 1
L—Y DIeEMRMES G cERE LT, MREBIEAICET B BIREDEHIEERH70%1L
EiICEEL, WRERRENMENL T, BKRELIT TRAGREENENERTELIEHNER
5n%.

—7, HEHIREWENDORELLTESZASE, KREROBIARAIIF, EBRERLWVERLS, D
bLEbofe, TOXSICEHRRBEZO—IIN—ILS Yy THAL—J L LTIREL, ThZz6s
FBHT LI > THIREIHDER EWEBNDODEENRIRTE, T, EFHOBARENHES
n, N7 Z2—)VEkY OEEEIF782kg/halcm L, ¥H&EHNEH601CD/halcEL, mMEfEE BIC

BEoHsE (8851989, EEIHGEEMERIZ1988, RBUBL 2 —TEHKIF1992) K
DREWERTHh T

Lh L, BERICEWVWTH, EHMOBBAFEIEIERLEVEIIVWAT, BEEFEREDT I,
FHEIRH/NEWIEAD T 1 L—IHHEER RS LT, EHRICERNICHIT HHEDEZS
n3, cofrdicls, TMREDHBICHEENIZFIHWVWT A L —IHEEICDOVWTIRETZFSDS
WEHLH B, £fc, YA L—JDPNEEIZ, FEEOXERICKVEDS8, NEZICEHLETH
FARSHA, HEEETARL, REMELPEVH A L—IHBREEICODVWTHRSNTIRELH S,
INFE

AETIE, TYEHICHEWT, ED—E%FAFA L THECthEBEZRAE LxH S EHRERIAMI
EIISHAEDWEEEELEE, ESTICRKREEES AR L, BRI EETHEHETS

SRR EREIT ST LZBME LT
1.

MBI AR L GO SRR Z1T 3 T EICK Y TYDEX Z iR+ Z&8 L T



30cmIZEDEERCHIF CER, TORRBEICLZHIMASDRELEEEIR
7,485kgDM/ha¢, HEFMAAIICEF HFEMEAIINEDT7,370kgDM/hab RIZEETH %
B, ThICRAERICEWTERICNELEREZNMZ S LICKYESITRVRELEE
ENEoN, SNBRANTHEEEEDNR GBI ENHESHEL ST,

MU A 2 SREE LG DY S a2 17 5 it Z 4 6T TETY DRz E B8R
B, AFHAREFAZIToIGEICEANTL, ENBKRZEITS TLITX > TTYEHRODLE
EHEILT B LRV ENRASDELE ST,

IRz AR L 50 SRR IR Z 1T D 05 &I, Bt EROARZ1TH T I
BRZEIT O BTN, TYOEXPELEEENFELTE, LWHEROFTHEEFDEZE
INESTEBTLEDHASHELE ST,

MBER G L T EmEZ SRR L 5D SRR 1T o 7 Y A RBEZ G DRE
FRESLUEMAEBFLEYIBGFKENX, ThZN0.73kg/day&668kg/haT, WLWINEBIED
RELVELS, FERAEICKYBVREEENFOND I ENBESHEL O, LD
L, EEEOBIFOBEEEITEL, MEICENETI @RS, COREAELT
TYDREMDIETHEZ SN,

EHEOBG DOBEREDE T 2ET 51cs, BERFABICAVRARICEVWTE
FNIYWBARHLEY A L—VZBFTLURICHIET A EZHRF LIER, HHELIISE
DOEHAMD A8 E(130.70kg/day T, EIGEDIZED0.28kg/daylctkNEL, YA L—Y
Rl K BIEFENEMIRDBH SN,

U EDHER, TYORYK - REFRAREDRI 2 10 ZBAWT, RAEMZFA L Tkt
mEZ AR L 5D SRR Z 1TV, RAEMTINE L REIEZ IR EDORE(TH

BT SEHMEICHET ST LKLY, REFRLYLEVKREEEM LMEROBEA
LU BOREEEMENFT SN S IEHRERRNINE XA E T EERNOBBAEDRRTEL.

TINEDS  FIlCED BXRICES

BX - BmERRKIITE SRS ItBEREMERL >V 7 —



BRFDcHDFEY—EHICH T B ERNMBERMTORFEICET MR

BINE BHERAERZE Eh & LIENBIRDR T

AR CICEHRRIRIIR & AR Z A E DR RN, FEY—EZHVTENLZ
TIVoA TS AEMEFRDBVRELEEZRKIETES I LZRASHIC LT, TDXSLEHK
BT, REDEHEERICEDOE THIERZEZ S, Bt TH>TEH, ZIHERE
ARG T MREER T HLEDDH S,

—7h, BRFZEBT 228 BRI, SWBRENRDHOSNDD, R[REBFRBIZDE <L
FEBICAIE L (H0f#A - 1$F1987 ; Z81L - FERt1982) , HEMIERD# L LMERIMICZ L, DT
&, FARTINE TRNTERL S TREROENBIRORMITH LLIKRICH Y, TSR
BENG WS COENBKBEINTZRET 2LELH S,

AETIE, B1EHICEWVWT, HEOFHEEMICESOE THIREERZRE T 5 HGEICDOL

T, FAlRIEERE KRBT RAZEESFSOE A EE BRI 5, B2EHICENT, DK
WHETEFRRET SN ZERITANS fcd DR ZRlT, mAZRIrEhEBIGE
IEOVWTREEEMRZRE LT,

INES  mIICED BXRICESD

BX - BmERKMEEMRRE tsERsMRE 2 —



BERFDRHDFEY —EMITEIT 2R EMORFEICRET 5K
-

BINE BHERAERZE Eh & LIENBIRDR T

5B 1 &1 SREGREM & BRI D REEEE DL
1. MRERE
1) #HEEH
MEFRICAVWTCEFRBAFADTY MiERI 1Y) THREREM (LUTFTYEH) 4.8ha%
AW, ZYEMOBIELGSUICHIA3FET TOMALER, sMEXTICRELEEY THS,
TYEHE, 1.2haT DDA4ERICHEITNTESY, BKERZERET €5 @EHRHREX) |
TS UICEERER ERATAZES S DY MR (BERIEX) O 20EBXEZRIF, ThT

NIC2EHES Y YT 2 REE L (FIl—1.1) . TYEHOEMEESEE, NA
100kg/ha, P,055'900kg/ha, K,01'600kg/haT, HUKRIEARIO 4 5 T4 & HAKEARITROD 6 Heh

L8 ATED3MEICHTITTIT o e,

FHABHDMTONT1991FIE, FHREHGFEXVBVADLSL, REICPEKEIRX, FEZRELS
TEIZALED T, HIC5A, 6 Ald, AFEREDFEICLENISCHS3.2° (R > DI
XL, BEKEIFFEDINS560%EELS, BLLWFIEFDOH7 B EAETH W,

2) HESF

BRI DAL 6 » BEDRIVA 2 A /EESAF28EH 2 MEF & LTHY, By 508D
e, ThzE7E18ELTAEICTITT.

3) BREE

mLEXES 5 A13ENS510816BE TO156 BB Lc, BEHGREXIE, MREEME 75
(Fi9kE250kg/head) TEFHIZRMIGL, 8A7HICARELS 2T DR EE, ZD
BIUETSHETH L, &6, BREESIE, BEFREDREDHTE oI,

EHwmRXIE, AR ERERRIC 5 mX68ma/VRIX % 35%XMEY, ThzERVLWTHBSERZRHE
LD SEERRMIZITofc. T, EHEHREROMHERLFEERERICEDETHS L

feo TORKTI, £9, BEFEELS 6 AREET, EERON6ZIZRKL, ZYVDALE
ZRWCERREERRZITV, BRLEEMZ 6 A EGINERY, O—IbLN—IVSy THAL—
U YA L—Y) IKGRE L, 6 BTALSKKETIE, ThETRERL W EtZNA
CEMSFZRAVNTITo> . HHlE, 7 8RELUELS INSDY A L—I%MHE LD S
FHFECTHo>IH, 6 BRaH 5 7 AR TOFREDNCKWTYOBELELofc, TD
e, 7R13BH58A12BET, YA L—IVREDHETV, BiZEHRETL, D%, BiX
ZBRL, YA L—IR5EKRLELED, IRTAELNSTYOBEERH DM Goffcs, BU
9A30B&VisEZRMIA LT, Y1 L—J#851L, 64—109kgDM/rolldO—)bR— )%, K4
ARSI 1 — 2 BERT, BC5BHE#%IE3 - 4BRRETI1EYT D, ARXKICBHET REEANIC
RIFTTCARERTRE L, BIEIEPIE, ¥4 L—2Y LEREUADIESIRIThED o fe.

4) HEFDFE
BRI OBEREZ, RAMIC 2:EFBRTITV, PRk SR TEIE, &3 BRGE



BEEToR, T, BB PICHEFOBEDH oz, FEHEBETRHWSR4EDOFYE
SESUICTFEGENR, MRS EZE L TBED G > EFDELIFERAVWTER L, &
NSZRAVWTCNEROBBGEDEZ VS EICKURE L (FH1980) . Tz, BEimEE
LY DBGE, BEH (BhU7—, (D) BIUBKRENEHICIE, SHREDELEDEERAHL
feo 5, AU T—I&, O EDLLEZER L THG (500kgBW) #EE Lih, BiRE

¥, BERFDOEEE L T250kgBWHRE & LT,

5) BAEHZE

REEDRAE, MUELE 2 EMBRTITV, ZhZh05md D124 R%E#ES5 —10cmTH
Y, siEdLEHKIC, 2EEXRATE LR, —HOEMEZHEIML, 80°CT—RBRERMIEL T
MEERSD, ThELEEICECTEMIREEE L, &, RHHRXORAEIE, siEHEERE
FIRkICHABEICH TS5 AREFOHRX TITo 1

HHSRRR OEEEWEBRITE WLV TINE LREEDONEFENL, INFERIC 1M DI104rFiZEE
E5-10cmTHMEY, REEAELRROFETEMNEE KD, T, T4 L—JDFEE

EEWTE TSI, BIEIHEERDAET, BKEFICEL2OTAL—VDEELERER

BEL, 51, KEELAREFEOBEELS, 1HB1BEHVOHAL—IJRBERH
ELT

INSD—EDRETHHRE, Y1 L—YVEHMESIUKREROY A L—IDSHEI L AR
—&8%, 55°C CASBSREREZIZ LT, U L—EMEBRTHERE(ImmA Yy 1)L, invitrogz
PR EER - = (1982) DAIEICH LT,

2. R
EHEsXIE, FIE2lckW 7A13BH5 8 A12BX TORKE T %55, o fch, TR
ICECHBRERTINE LA L—IU%BE TS &k, RHARF$0.80kg/daym HiEfk
EHNESN, MERRICBVTTFIRDFICHSNZ LS LESRICABBENMETISZLSET
ElEGhofc_(HI—1.2) ., TOf-SBRIMERDHIEEEI$0.97kg/days, FIEZEHRLY S
WMEDE ST _(RII—1.1) ,
EHRIEX DESRFEDOEYIINEL, 2,681kgDM/haT, ThERBEL LY A L—YIE,
EIHIEERD72% LB, RETEREBLEYAL—ITHofc, i, HHEELEREBEDLS, 1
B18@EHEY DY A L—IDREEIE, KIKHEARHH1.87kgDM/100kgBW, A5 BEI%H
1.44kgDM/100kgBW £ #EE T Nz,
BBHGARXICH T 2B OMIUEIE, mREFET, 5.8788/250kgBW/haTHh > feht, 1K
WEBHE RS T ERIICIE, FEENICXK Y 7.5688/250kgBW/halctEgm Lz, 8 B7 HIC28ETD
B EEfcE%IE, 5.5988/250kgBW/ha¥ THUREIMET Lichd, #4BFICIX6.47
g8/250kgBW/ha% TH&Ehn L1z,
BEGAEX DO RAEEEIL, BEREEERD S 7 BRaE TlE1.13kg/day &<, FRFHADEERERRX
(1.04kg/day) EEIFEETH-Tce LH L, BEEHZ RS TIERIOD 7 B TaH5 8 A LAICH
T THBEREMET Lic, TOTHBEHARROBKET¥ (8B7HXT) ILBIF3REGE
I$rEHRERIRX K U Eh o e DdD0.96kg/daylclEE o e _(EFEII—1.1) . ZD&, BREHZRS
LT éicky, BEBFEIXERELED, BIE TOHEEKEIL0.79g/day T, FEHREHERX LY
BEIED >z (P<0.05) ., TOf=HIEFHAERXDOIAMERD BIEEE50.87kg/days, HIE
ICHBITBEEREERRE TH - b, BHmBEXKICEENBWMERICH o e T, BUEESY
fev DiEEk =, BEEGAEXH668kg/ha, FEHRERIRXH718kg/haT, WX & HETEE TOHER
BiE& Y EWMERICH o 1.




SRR, BEZERRICHIITA I LICKY, TEBRIRREGREZRS, ThickY
BORELEERZRS LN TEIRWAETH S, IETI, EBHRRREIEEEHE T HEN
BAIC K WTYZEERICHIS TES T EPRASH LG0T, AEHERTIE, BHRAZMIKICKY
TYEZERR|CHIFTESD R Lic, TORER, RII-13ITRT K5I, BEHRAEKXIC
HIFBTYDELDFGIE, 5 AFEHS 8 BRAICHIF TI0cmel&DEZiFL, TYZEEE
ICHEFCEfe, Tefcl, TYOHRBHAICE 5 6 A TRIDRAETIE, HHERERXOEL LG EHR
RICHERNNSVEHKREL, BEXH70cmIGET BEFEH SN, FHABROEGRIKICK > TH
BEEDGCITBIERBHE LSO, &, EHHHREXIZ, 6 ATEHLS 7 BREICHITFTTIYD
BEXH20cmUTFICETL, BEHHARXKLYVER (P<0.05) IELofH, 8 ATELEIL, &
Rt X O RBGRER L Y BERICEDL o T

AR R DR E DFZEERIZ, MXEELBURRIREHIC75% U ko e, L L, FHEIDE
GICK>TETL, 6 BOFREDHICESLRBICETL, 7RLAICRELEY, EHRRX
IEEVTEHS%ETET LI _(RII-14) , ZDE&, 7 APELEORERICKVERHLEEL,
ERHGREZ1T o1 8 A LALIEIET72—-74% TS Lfc, EEGHRXOMINEIS, TEHARmMRXICLE
NEHERDETHEL, REEBEDL O

3. EE

1) TEHAEmRR (GEHRERRE) OREBEEMN

SRR X DIBMARRGRIE, TYEMOERGHRBIERREY 1 L -V OeZEEA+EDEEN
BEAXDEDLHTEMTH B LERBDTRLEEVZ S, BT, REEYAL—-IDFA
13, EFEDBEIMEHT DDZERT ZDICHEMNEHETCHSI LEHBHEREINT,
BIEDEIHH T, FELL1 WIEEDY A L—JDHEIE, BREDHEREMETTSE
FHHEMRDIFTVLDT, ZTORHAICY A L—IDEPRHEEZITOINETHY, ZDI LD
WTRHT2HEDNH B E Lfc, AEERTIE, 81 v BREOABHEARRDIEE LG ofcfcdh, K
WELDHETIIGEDL 2D, REEYAL—I%ZEFED 2 %IEEDIEE T, 0.80kg/dayd HiE
FEZETWVS, BRZEBREL TV IEE, COREETRHREDREEL RV T HRIEED
HB (KT - £#E1990) B, MFEMIBEMENOLEIVLEL, FAREORBFENFISNLR
bhsa, &fc, TYRRRICHEW S, EEFAOBERERXRICEAESNARETH S, iRk
BMXTIE, BMHEOHEEZRESE SIS, HIHERZRELTWVSD, KYRELRED
ENMEZFRLOHIE, REETAL—JDFADGEMTHBLEVNZ B, THIL, HIL—ID
WREEZIBLT LICKY EEHOBRBEDREENRDITNE, TY\NOBBRELEREN, TY
EHOBEEHIFICEMRIH D LBDONS, IhoDTehs, FERORFEZO—ILN—)LY
AL—IJLLTINET B LIF, ZOHHBICKY, BBEDOREMPREFEDE(LICERITHIG
TE, REEEMZZHZDIHRNTH oI,

2) REGREN GEEGERERX) ORFBEEM

BEHARXDRBEHEIE, BURERFIFH0.96kg/dayfofeDICx L, #F1E, BEEMDERHEH
ZHETERLBDDO0.76kg/day LR T L, FEHAERIREX K WED ofc. BAHARIF X, HLFEHAD 6
ATEDEXHEFRE oD, FEIF30cmBEZHIFLILI NS, TORDBIKER, TYZ
RERCHIFT 5L VO RTIR, ERARLED SEIREHRIIRT 55 ELFAREDHRIH -
fEWZ B, e, BEHERBERIGERBROER, SREANDEED/NTVFHRECEY,
ATV TT75y 2 10BRBHHMBERENS ., D&, EEHIRTRATIVIT75 v 1%l
ZBcHDIMEL LTEF TR Bbns,



—7, BBEERRFE, TYOEBHELGSTcs, BMRFOEHZR CTHREZETET R,
COEDRBHRENSEZ S L, FERZRS LIMRD+TITHEL>LEEZSNS, ThED
5, OBLEDTYDELH20emUTTHEL, BTISEREICH T L5, KREMRGE
YRR HFICLENED o e EEZSNS, e, BEIRIFDATI VT 75 vy 2lcE L%
BHHOBRBEARFOFAZHR LI EE—REEZ SN S,

3) FEV—DOREMERBEE

ML & E B EDEYIE(LEIZ, FELSEICHITTETL, ELSRKICHITBUEE -,

BEHGAREX IS, BRRmHSS 7 BLEE T, EHBBERICEXTYDELXHEL, HELETYH
Zhofe, TDRHEDLSEICHIFTTOEYNELRDETEISHEIRRIEXICLENELS, 7BLE
i, HEICMAFREODEELH V5% UTICETET LR, LHL, BEHRAEXFEHDH
IBEEIZ7BATAETTETLED > fce TOKSEHHRGDHBEHEEDETERD, BIEDE:
MHERDETEIL VEL TAERIE, BIEFE2HHIUEIHOHRKRICEWLWTHLEHATN
TW3, INHBMEDRKREMDEEH HIFDIBEICRMENS T TORBEICLDEDED
MESDRETHSH, TYHEBEHRICA>TEHLHEBHREMET LGDL > fzDIE, TYDRMHD—D
EEZSNDG, A—Fv—FISACANLIZTZIVSA TS ATIE, HEENMIEAERBEINT
FARMETT S, ThITHLTYIE, HEZELHRBINTVSDHEEBEETNE, D&, TYE
Tk, HELTERBEDETHIVLGHL >FEHEREIN, TYORTEEDNHNBH THREINEG
KGHETHEEREDBETHEISGL >EFERD—DEEZS5NS, HEZDFRA|EHLLNI
EITEMDENNBEICDOEL BT LN, TYIMERBHM G EDMEY EEHNEE L1
ZFICHLELEEREEEZSNS,

BEHGAEROREEEMIE, FHHHBERICHRNBEFEMETH > b, BEEFAREMKICE ST

t, EHRERIA E T4 & LIEENIE AIRGEEVREBEEIFONSAIEELNTE TN,

o, EEEREMIE, MEYPEELGEREZITOEL TEEWERLIFION T LS, BF
O LUDMERB TORIISE LI BEEEZASND, T TRETIE, BEHFRAZRMROSE
ZEH LIS 2R T 5160, BERHEARPICEERGEGRE DS ICHIREMZ AR T S
GZNET5HORBAEMZAEL, IhoZHAFELEENBRAEICOVLTRETL

feo

TNEDS  FIlCED BXRICES

EX - BmERRKIITE SRS ItBEREMEL >V 7 —



BERFDRHDFEY —EMITEIT 2R EMORFEICRET 5K
-

BINE BHERAERZE Eh & LIENBIRDR T

5B 2 Hil SREGHEEM L TR DO REEE LD LR

BIEIClE, TYDEBICLEOLE TG DEREZRET ST Licky, BHHmBRMIREZAFIAEZ

HAHEHOEENBIRICTET 28EHNFOSNZTEENEEB, LHL, RBORIFTIE, B

HABPIGBEEE2DIEE# LW, ZD, &P TREULIFZNET 200EMEZREL,

BERRY LG 2O TEVREEESENFSNDI IS EICOWTRE L

AMETIE, TYEMEEFE L THAEEZT>TERD, KRETHRY LIF3EPBRMLIEFEZNET

HEMETYEME LTRETELGD 2 Fefc®, F—Fv—FFF5R (ATOG) EXLZTIVS

472X (WUTFPR) HMELT ZEMERL, TOXSHEEMICROSNIWELELLERELERE

HZzBHSMCTHZEE LT

1. MBEAE

1) HEEM

HES JUFEH TAWTYEREE (UTTYEHM) 4.8haltFA3EBDA—Fvr—FI SR
(ATFOG, Mmi&: AHZK) EXLZTIVZAFSRX (LITFPR, @f&: 7LV F) BLHDERE

BEM (WUTREEM) 23hazAl e, HEEMOS BTYEMIK, HERFEBRHIGFASEET

HY, BEHOBMELSTICFIA4EBEL TOMAREE, EETICRLEESY THS, TYE

ik, 1.2hag DD A4EMICHEIETNTUVED, KREBRTIIFEHOK S GUNEILERITY, 4EH

Z—RELTIYEME LTAW:., G&dH, SEMOEMAZRII-2.1IcE L .

ML, 1988EMICTYEMOBHEIER SN, 19895 £ 199050 2 /I, REFIMA

1T, 19NFIBBEFIBICHEIN TV, ERFOEBEEREIL, OGEPROM, F—ILT7 TRV
mE:R7VzaD), 777177 (&E:Va7R) H&UOrO70—/\ (&fE: 7«

7)) THofeh, FEHERMEIEEIE, OGEPRHIMEL LT,

TYEDERIBIEZ(E, NH100kg/ha, P,05H100kg/ha, K,0H60—100kg/haT_(Flll—

2.1) , mFELLRBEREBIIOA4BTE, 6 BRAEL8ATAN3EICHHEL T, FAREMIE, F
F9100—100—100kg/ha (N—P,05—K,0) %4 B T4, 1BEUNERD 6 A, 2 BEINE

#D7BEAD3EICHIFTHRAL, TS5ICMEOEREZRT, 9B LAIINE20—
30kg/ha, P,05%30kg/haBAE L 1z,

2) #HEHAF

BARERERIE 1992 £ 19935 D 2 F/MTThN, LWIhE IOl 6 » BEDKRILA X
A UEEZFZAV e, HEERIE, 1EBH39ET, 2FBIF40BTHRIZRB LD, Bk
HARIRIC 1 ROV EETE L fe398R & Lo T,

3) B¥FEE

TYE & AREMOF AR EERII—2.1, 22|k, BAZIE, 5880578
HAE T, HRF39-4058 (FighE232kg) ETYERICEWLT 1X1.2haddEMh 4 KX IC K Bk
B ET . 1XOFRBH#IZ2—-48T, HEDEBTEENEVNEEIZI2HEESLL, B



EHSMEICMNITA4BERC L, 1FEBIK, 7A10BIC195RZTYE A SHRBEE|CFEIR
L., &5Ic7A27HICAEZBRLEDS, D55 28I, 8HISHICTYEMARL, LUEE
WETTYERIZ 18I Tt ZRlr fco 2FRIF, 7R15BE8A4HIC, ThTh208EE
4Bz HREEMICHEM L, BRIRE CTYREM TR EIT o fcDIZNSEETH o fe. BH, TYE
M TIIERAEDREUNE, Y1 L—IZ3HmbAROeSRIToELI o1,
REEME, BEELVEEEKRL, 6 BLaL7HALEAICT, 2BEZNEY, YA L—IIGH
L, 7RHREH5, TYEMH SRAEEMICBHRLTELFHEEERKRL, T5IC7ATF
AL, RABEMTEEIN Y AL—T%, 1EBH7AH12BH5, 2HEBH7H298H5,
BRI ERE LR RERTHIG LD SRIRE TR LT, Y1 L—Y DIREREADEZELL
BRICEB, 1-2HTHRBETESSLS> 10— IVOEEZ/NEK L, BHEEZED 2 XEEDMHLE
IcB&fe, e, YA L—VREEZRITBFBOLBHERICHERBRTES LS, 2EDMEE
ReRAEL, TEIC2EDYIL—-TY%ZRE LT,

4) AESE

BB OFEREE, FRRIMIC 2E[ARTITL, BIREREERTEZSTICTYRERA S
AEEMAOBRENE, &3 HEGEANEZT . Tk, B AREFIcHEAFOBREH H -
fefe®, B & ERRKICEFBHOFHEEEL S CICFYREFEDRETICIE, BBHARPEZELT
TYEMOSBEI LD e &, RUIDBABREMANE > 4O THRINE TREEMA SDER
L GEh > FDEEZRA W, Tk, mifERER BEUmESHLYDEGE, BEH (AV
77—, (D) BLUBMENERICIE, FHXRICHEHPDELIEBEDEES ALY, CDIE500kgBWiE
B, BYREIF250kgBWIRE & L1,

TYEMDREFESAEIS 2 BHEARTITV, REFEENICEARTEOKRE 2 AKEIAIC, 1Tm
90204 FREM ES —10emTHERY, MR EREES Lic, Tz, AEEMIE, 78 LEDTY
Eih S DBWERIIC T mX 1mOBENIT—I%207FREL, UEKRKRET1ER (1992) (&
2AMMEMRET, 2FE8(1993)I1 7 BRERT, 7—YAREAEZTNTNIM, 207FAFDOEE 5
—10cmTHM W B, 51, 7T—IRNDREFEEHL S, AEEMOBPHARPORELESE
ER&HTz (BEH1973),

AEEMICHITS 1, 2BEONEAED S, FINFERIC1 M X205 FrEEE 5 —10cmAil
WMo, £fc, YAL—TVDREBEEWHET SHIT, HWERICBRIZODEELERBEZAEL
feo

BEETA L—Y (GARFIR) DinvitrokziliE(bE (UATEHEIEE) ORlE (BF - =
1982) 1, ThSD—EDFETHEM LA ZRAWNTIT .

5) FEREARFDLRR

FEHERHTONT19925F, 1993 FDHMEIHF DA FIRE L BRREKEZRII—23(TRL
feo 1EH(1992%F) 1§, 9 ADBKELSZH 2 IcDZERE, [E BKELLFFULHTHD
feo 2B (1993%F) &, EENGAREEICHLY, ELSEINITREMEL, FIC7A,
8 ADAFIRRIL, FEITLANT1 - 2°CEL o T

2. BR

1EBH/5A12BH510A218ETD1628MH, 2HFBH5A10BH510H208F TD163HMA
M Lfe,

B BRRFOBRENE, 1 FBH7.48588/250kgBW/ha, 2 F£EHV7.8288/250kgBW/haCdh >
fe_(F—=2.2) . IEIEFERRICHEEBICKYHRRERRE ofcht, RMDEHRARICKLY, 15F



E £°9.0658/250kgBW/ha 54.8638/250kgBW/halc, 2 EEH49.5188/250kgBW/hah*54.75
8B/250kgBW/halcZhZh{ETF Lo ThLBEIE, 1EBH3.99—5.6288/250kgBW/ha, 2 FEH
H%4.01—4.7388/250kgBW/ha THEFE L =,

AR Z@ U CTYEM TR L 48 (TYSEE) OHEBEEIE, 14£HH0.93kg/day, 24
BH0.87kg/day CHhofc_(FEI—2.3) . FEkkICAZEEMICERKRLUI48 GRESFE) (&, 15E8
H'0.90kg/day ¢, 2FEBH0.92kg/day ThHolc. TDIER, FE2EDOHBEHEEIL 1 FEEH
0.92kg/day, 2FEHBH%0.90kg/dayTH Y, 2 4y FEDFIGHEEEIF0.91kg/dayTH o1z, I
HRZRNOBKE (1EBH 78108, 2FB8H7H228) TaiHLEBFIDITSRE, TYF
HORBAER, mELLIFIBRFIVETEL, RBEEIEE, 1FBHaF TYERTOR
B LVEF GREREMTO/ME OHBEHEEMELSTH, 2FEBIK, RIICEBEFELHEDL S
feo

mEME SO EAEmESE LY OBEEE, 1EB8H817kg/ha, 2FEHBHH813kg/haTH >
feo Ffe, CDIE, 1Z£EHBEH540 CD/ha, 2FEBH547CD/haTHofe,

FIl—2.41T 1 FB(1992F) DTYEMITHIFBTYDENL & FAREMDPROEX DR AL
feo TYYOFHELIE, 15-33cmTHBE L, BEFICBVBRBETHHRLIZ LICKY, TYZEER
BICHIF CE e, o, AEEROPRIE, BIKFBIREZRDLS200mMUTOELTHB L, 245
B(19935%)l&, EXOREZThEDL D, AROERHLERINT,
FEEHOBEARROREERERIE, 1£853,033kgDMW/ha, 2 &EBH4,759kgDM/ha T,

2 FREDF1E3,896kgDM/haTH o e _(Fll—=2.4) , T, TOEMTEFITHRELIKED
INEIE, 1, 2BERHT1EEH4,851kgDM/ha, 2 EEH6,129kgDM/haT, Th%hike
DEEEICMAS L, AEREMOFHHREEEEIX, 2 FEDFITT9,236kgDM/haTh o1,
HEEMTINE LY 1 L— Y DEEEEIE, BNY ET>fcfcb@mED 1, 2BELEHICT
—72%¢EE<, BREGYAL—IDRAMTE, YA L—JDie5EF, 1EBH
9,708kgDM, 2#EEH"12,702kgDMT, 2 ERIFHT11,205kgDMTaH > f=_(F—25) , F
fe, BEEDEEI00kgY Y DY A L—IRE5EIE, 2EMOFHYT, 8AH
1.39kg/100kgBW/day, 9 AH*1.98kg/100kgBW/day, 108 H%2.51kg/100kgBW/day T&H > Iz,

3. 8

AIEDIRHEARX T, FEHOBEED, RTVYT75 v 1= MZ 2DITIHED > fc & HIlR
ENfeledh, FAEOBEREERTIE, 183988 LT 4MRXDTYEM%Z AU iRt Crittz A
i LTcHER, FmiORMEZEEHBRL YR TS5 ENTER, BEERFDRIBEKET

0.91—1.07kg/day T, MBMEZESHI LICKVIBERERENMET T A5G LEDHEEIEIRSNGD D
feo TORDEHGREICKY, EELEORIFLGEHFNESN, BIEIRFDORIBHES0.85—
0.88kg/day L FIEIDEEHERAERX LW EF o, DR, 2 FMDFHT0.90kg/dayd HIBHED
SoNn, FEEROTYERICHIFZBREDREIL, BETH BN,

—7, TYEMO S DR DOBRFZZIFANSLOHORABADOEMIE, BRFLHBILTISE
Tlc, FMHILEDTONEEDRRELGY A L —J% EORERSNEHOHDINBEENDHIRER
IKG%EEZONS, DT LIF, BABFH2FHAOYAML—VDREEN 1 FBLYRE O
ZélekY, REIRFORBGHEDS, 1FBLVE G2 RILENSLHASH THS, FHER
Tl¥, 7ALBETIC, 2EDHREFIADTE, 4,800—6,100kgDM/haDEEYINEZGS T ED
TEfee INSDPNE LFBFHOBPHERERFORBRENSEZAS L, AEAEMTYH ML —
JREEZRITEH S DB THIEEE0.90kg/dayl L &1 5 fcsblclE, FWEIEERDT70%LE

T, 5,000kgDM/hald EDFZYIINENBEL BDOND, EESHTofEHER (HES51995) T



&, TYDKRI 20T, 8ZHIEERIO%NUEHFSNZDIFHIRTIZ6 B EAETT, ZODED
HZ4MUNE33,200kgDM/ha TH o fee T DT, REAEMDEESE LTTIYOFRZE A 15
&, 7BLEAETIC 2 EDNEY T5,000kgDM/hall EDEIINE#BSDIZE LWL E BN
%, LHhL, 6 ATEICINET NISFEHELRIZ68%IEE Td S H5,000kgDM/hall EDFzHIN
EHESN, ETREMHMNMETISH 1EDMEY TZDPREHFESN, TYDKRT D 10 %FHE
ECAVTELARERICH TS RAEEMIGEVREEEEHFOSNS LBDNS,
FHAROEREZSL LICEHET L, EEEE10halRE LTSS, 7hazTYEHIC, RYD
ShazfiBEME LTERL, FE250kgDERFS7EHZ ARG ETHIRT 5T &IcKkY, #&
WEFICHIA00kgITIBAE BB T LD AEETH Y, FBIRAEIE, REEEMLEUVELNBE:M
ND—DEWADB, ¥fc, REMJREEBELEMES TLFIATESR I ELS, DEBIBICEWLT,
BRGDBEESHSHFIME L THBALRFTE S,

IVEE
BYEERZTYDEBTREIC SO CGRE T 2REFAZM Z TR L T 5ROV TREE
EMERE L, BRIELUTDEY THoT,
1.
BEHERAERR EREICE W THE LI ERERRR e EH LT 5ENBOREEEEZ
LB LT, SRENGRZEMUR O BB E L mESE TV IBAEIXZNZEN0.87kg/day, 668kg/ha
T, FEHRERIRMR0.97kg/day, 718kg/halctENETFELMETH ofehd, FEERGAEERMEKIC
£ > THERERIEM Z TR & LEENBIE FARGEVRBEEDNSSNSAREMEDLH
BT LTI

2.
BREGRERIRICEK Y, TYEMDSRU LIFZINET RBEMNZRT, MEMZEEKE
DEEBGRER E TR LT ARG A% 2 FRAEk LIER, 2EROFIIRE
£20.91kg/day, EREZY DIBHEES15kg/habMiFoN, EHAERIRKIE EhE LIEN
B ERRREDREEEENFSNT.

3.

WG ER, BEGERZTOGESVEL G, REFGEMERLERMES TLFAT
EBHILENS, BEHELVILERIICUET 2/ HMBEDO L S G XY ENEEILE
EENBRHICENT, BRFDBEGFZRDSHETE LTHADGRFCTES.
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BRFDcHDFEY—EHICH T B ERNMBERMTORFEICET MR

BVIE £ ZE B REAICHEB ANTILBEREEICE VT 5 ERRIR & KR EHl

AIEILEVNT, RHBIZD X S GIRERTEEBELLRMEVISA T AR R G SR T O
RCER, TOBYBEEIR, EROBIRICLENSBEHEIEOSNS S, RETRMGZBFDT
BRI TS, BELEFDERICHLERTESLEASNS, TIT, DT LERAT S
&, RIVAZA VEEZFORES LG ZENBRRICKYERL, TORES « T LIFd 54%
IEDOWT, BHEE, RAEFZREROIBEANELLEE - RFF LT

FHER T, FAREDODIRERS (EBEXT, BEE]) OBA%R[FT, BNETHL 1830
—40EEDFE¥%Z, 3FARYELTIREHERZIT oI

1. MREAE

1) #EY

MIEBE LT, ESBRICEYBBERZIToIEZBEZTOX (BRERRK) . EROEESFR
ZHRBTEN - BEZ1T5X (WBX) %&%iffc, HEREBIERIVA 214 BR324 T, SR
WREFD KIS, 5— 6 47 BlEn (F596E243kg) THotco BIEMEXIE1991—1993FDEHE—FX
HEICE 10, S5t 3E0BERZITV, ThZnOMtEEERIE, £1848 CITG1) B
3488, FL2HAFE (UTG2) H395E, HEIHAHE (UTG3) H39ETHofe, MEXIE, &
HERICBWTIRERRMELIDIRERIZICG 3 L RFHAICAR LI FEE T, MEAEEHH 1988 (C
1) &2188 (C2) T, FHHEEIF263kgTH > T,

2) FEAE
B EREDOMESF L, RBUEREEFED 4 AT - T (BIREERFARD18—318H]) I, it

BEREARE RILBERRMRERLY 22—, HiEH) RICERIFEEIERAOEITHRAL,
BERAESEAREO—IIN—ILY A L—Y%igE LT, BBEERERHIE, BIEFRED 4kg/5H/BH

SHRAITRS L, HiEERFR 3 Baih S&Eie5 L Lk, &fc, O—IbR— b1 L—Y Lk
BlIEEKRE LK,

BREE&RlE, SALANS10ATEAET, FEV—EBLEMAShalF —F v —FIFAELT
RNLZT7IWZ54 75 ABLEER2 3haz AL SRR K YiTofe, 5183, fEHRERIRMR
EREAMBAEEFSOEIE, FERERRD 2 O0FEZAVTERLI, £2, 38X
&I, B EOBBRBEMMICRAMRZEFSOELGTETHER L, TNhSDOBIRTEZED
IS OV TIIRIEICS W THRE LTch, BTG EICLBBEREDENIEL 2fcDT, £&
Tl, —fELTENBICK S ERE LTl T

MPEHERIR T 121E, REALLICLTEE 1 BICLTHICRBEIRZIT o it L, REEH
DEIE%Z 1 7 AT ofc. REEHRNDEIERE, BUELHRET AL —JZBBKRREL, &
Eftlie 5 8% 2kg/FR/AH 51088 2kg/FE/HT DEMET E, REDEEFARGSE% 6
kg/sB/B & LT,

TNMATEICREERNDBIEN T LIk, DIEERES (FEREREEERET) (c#x L, £HE—O
FEICBWTIEE LI, BEL LRI, 38FHT3250 (2FREHMIEFIH5450) THo
fe. &fec, EEHEPORESERIL, REMAH E L TESEHE (TDN71.3%, DCP11.4%) &3
EfHEE (TDN94.8%, DCP7.7%) %, #HERE LTI by TZAV, WEBXOHEE180H8



L DERERGT 2 EICBRRHMENK S ICAB L TIRE L., &T5Ic, IEEHRAPZEL, #2

rofReEEELR LT

SERXOGEE, BHRERRDG 3 K ibIEzg LIcRRICDIEERZICART TN, HEE

CRICHFBETCANBEZA G HAEIN 28 (C1, C2)E L. B - EEHREPOFEROESE
F5UICKREEIR, RIV—1ITRLIEKSGTHRERETTITL, BFEIE, BRERX EEKICH

540BFEfAETHE E N

3) FAEHRFORR

AP DR FHEREE BABOREBEEKEDEH ZHIV— 1 |, IBEEHMPDRFHTE
EHERIV—21c, ThZhFEEEELEBITR LT GBH, BBERPORE L EKEDENL,
tiEEREFBRIZADIREAMESRZ AV, IEEHMAPORENIX, DREHBHHSEETICRE
W7 AZ RGBS (KEFE) OF—2ZA0E (fRRTEFHE

%, http://www.data.kishou.go.jp/) -

G 1EOMBHEAE (19915F) 1, AP ZE L TEELYREHL EL, FHIC5ALS 7 Blchir
Tabh ol Tk, BKkEl, 5, 6 A0V EL, 7RREFFAHDEEZTRLTWSL, 7810
AEETIEFEALERLGEL 2Tz, TOREHEINZTICELIZESIC, FEV—DEBIMERL
febiREREGS N, G 2EOBYHEAME (1992%) (X, 6 BOMRKENFELVEDL o1
DERE, [R MBKELDICFELHTH o, GIBDOREREARM (1993%F) &, B|]ES
EFET, 7, SAOEHTEHLNFELIVIELS, FIC8AIK2CHEL ST,
EEHRMPOLIREORRIEZ, WIThOFELFELY SHICHB L, EHERIE, G1 (1992
F) CEFUEHITHoH, G2 (19935F)lF, SEFETTENMEL, G 3(1994F)TlERITIC,
EFEJ: 0| lﬁlmlz' 7—9 ﬁa):FiL]_\,/mb‘:FELLtt’\%’J 2 Clﬁb 97'7_0

4) SAERE

PR ERXIE, BIEHZ oM PIC, 2:BRBRTHREANEZTL, IEEHARPIE, HfE
BFE Tlc2[E], 100—150BRRTITo>fce G 113, 3458rh24587C T % IR EBIREF LIRS R — D4
ECiEEL, REICHF LIS, IBEEHEPOFEIX, ThS24EDHYEZHBLM, XEBEX
I, AGRESHHERE TIC150—- 180 R CHEREEIT > .

T EF&IE, MXEBIERTIFZICHAEL, TR TCHEEREG I RBICK BT ZRIT. T,
G 3122\ T, RED—EREEFDEHEAE L, LHL, REHAICHR LexBXIC DU
Tk, TOREZFRBFICKRETELGD o, TDEH, WEXEFEEKOFERM, HEAETD
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Study on the development of intensive grazing systems utilizing timothy pasture

for raising cattle

Tetsuya IKEDA
|

Summary

Perennial ryegrass (Lolium perenne L.) is a superior grass species for intensive grazing.
However, it has low tolerance to cold and snow mold (Sclrelotinia Borealis). Therefore, it is
difficult to cultivate in regions where the soil freezes in winter, as it does in eastern Hokkaido.
On the other hand, timothy (Phleum pratense L.) is cultivated mainly in Hokkaido and in low-
temperature area of Tohoku district, and partly in mountainous areas of the central region of
Japan; timothy is an extremely winter-hardy grass among major grass species. Although
timothy is used for hay and silage production in general, the characteristics of timothy under
conditions of intensive grazing have not been clarified. This study is intended to develop an
intensive grazing system for raising cattle using timothy pasture in regions where perennial
ryegrass has difficulty surviving through. Two intensive grazing systems were investigated in
this study. Moreover, meat productivity was shown for the intensive grazing systems
developed in this study.

1. Short time rotational grazing with adjustment grazing area and a silage supplement system
Herbage and animal performance were investigated under intensive grazing conditions on
timothy (cv. Hokushu) swards, which used 2.4 ha/plot in the first year and second year and 1.2
ha/plot in the third year and fourth year. Each experiment sward was divided into 35
paddocks, and grazed rotationally from May to October. During May to mid June, 14 or 15
paddocks were used for grazing one paddock a day. The other paddocks (20 or 21 paddocks)
were used to harvest forage for ensiling in early June. During mid June to October, all
paddocks were used for rotational grazing by joining several paddocks to adjust productivity.
The number of grazing animals per unit land area was six or seven heads per hectare in each
experiment year.

1) Vegetation and yield changes in timothy pasture over four years in this intensive grazing
system were compared with those of a timothy meadow that was managed by cutting three
times annually. The averages grass lengths of timothy were maintained around 30 cm by
moving cattle into a new paddock through the grazing season in every experiment years.
Although timothy has been considered better suited to cutting than grazing, the percentage
of timothy in botanical composition in the intensive grazing system was higher than that in
meadow management at spring in the fourth year. Annual herbage production in the
intensive grazing system was estimated as 7,485 kgDM/ha by pasture and 3,173 kg/ha by
cutting at early June in the cutting and grazing plot. The total yield in the intensive grazing
system was higher than that by cutting meadow management, which was 7,370 kg/ha.

2) This study investigated animal performance of steers and heifers (Aberdeen Angus) grazed
under this intensive grazing without supplement. The average daily gains of steers (0.78
kg/day) and cumulative body weight gains per unit land area over grazing season (668 kg/ha)



were higher than those of previous reports. The timothy grass length was kept short; thereby,
the in vitro dry matter digestibility of timothy was maintained over 70% in major part of
grazing season. However, this value at dry summer was under 65%. The daily gains of animals
during summer were very low.

3) Silage processed with forage harvested from the sward at early June was supplied to
grazing animals to improve animal performance at summer in this intensive grazing system.
Therefore, the decrease in the daily gain of this herd was low through the summer. The daily
gain and cumulative gain per unit land area over the grazing season were 0.81 kg/day and
721 kg/ha, respectively. These values were higher than those without silage supply.

4) An intensive grazing system was developed using rotational grazing with silage from the
sward. Because this intensive grazing system necessitates a broad cutting area, this is
adaptable to flat locations such as those in Hokkaido.

2. Put-and-take stocking with an adjustment sward system

Animal performance of Holstein steers under the intensive grazing system with put-and-take
stocking was investigated to develop an intensive grazing system that is suitable for the
regions where area is limited.

1) The put-and-take stocking herd, which consisted of seven heads in each plot (1.2 ha X 2
replications), were grazed continuously on timothy swards without supplement from May to
October. After early August, two heads of each herd were excluded from the put-and-take
stocking plots. The short time rotational grazing herd was grazed rotationally on a timothy
sward (1.2ha X 2 replications) with adjustment grazing area. Furthermore, silage processed
with forage harvested from the same sward was supplied to this herd after summer. The
average daily gain of the put-and-take stocking herd and the short time rotational grazing
herd were 0.87 kg/day and 0.97 kg/day, respectively. The average cumulative body weight
gain of these were 668 kg/ha and 718 kg/ha, respectively.

2) On the timothy plot (1.2 ha X 4 paddocks), 39 steers were grazed rotationally from May to
early July. After early July, 21 - 24 heads of this herd were transferred to the adjustment plot
(2.3 ha) to adjust the grazing pressure. The other steers continued to graze rotationally on
the timothy plot until the end of the grazing season. The herd on the adjustment plot was
grazed continuously with silage that was made from this sward. The average daily gain of all
steers in this intensive grazing system was 0.91 kg/day. The cumulative body weight gain of
the steers over the grazing season was 815 kg/ha of grazed pasture, which was higher than
those of the short-time rotational grazing described above.

3) An intensive grazing system was developed: it was a put-and-take stocking combined
adjustment sward. Results indicate that high animal performance was obtained from this
system; results resembled those of the intensive grazing system by short-time rotational
grazing. Because this system requires no wide cutting area, it is thought to be suitable to
public pasture for raising cattle in north-eastern and central mountainous region.

3. Meat production system with intensive grazing through the raising period

Animal performance and carcass quality of Holstein steers grazed on a farm 5-12 months prior
to fattening periods (Grazing herd: G herd), were compared with those fattened using a
conventional system (Control herd: C herd). The G herds, replicated three times during 3 years,



comprised of 34-39 Holstein steers (Average mean body weight 243 kg). Grazing of G herds
was conducted intensively through the raising period. The respective feeding periods of G
herds including grazing periods and C herds were 545 days and 536 days, respectively.
Average daily gain of the G herd through the grazing period (0.93 kg/day) was lower than
that of the C herd during the same period (1.01 kg/day). However, the daily gain of the
fattening period of the G herd was higher than that of the C herd. Therefore, the body
weights at the end of respective fattening periods of the G and C herds were 805 kg/head and
835 kg/head. Furthermore the percentages of carcasses over grade 3 of the Japanese beef
carcass grading standards were 58% and 59%, respectively, in the G and C herds, and
condemned viscus cows in G herd (3/39 heads) were fewer than these in C herd (9/36 head).
These results showed that animal performance and meat quality of this system were
sufficiently good for practical use.

Conclusion

Two types of intensive grazing methods using Hokushu timothy swards were developed in
this study. One is a short-time rotational grazing system that includes adjustment grazing
area and silage supply; another is the put-and-take stocking system combined with an
adjustment sward. The former was suitable for a broad and flat area; the latter was suitable
for mountainous locations. This meat production system using intensive grazing systems is
applicable to a Holstein steer raising system.
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Table I —1.1. Amount of top-dressing during

experiment (kg/ha/vcar)
Experiment year N P>0Os K»O
1(1988) 100 120 150

2 (1989) 100 120 120
3(1990) 100 30 80
4(1991) 100 100 60




Experimental period s

&

carly May early June late June late July mid September  late October
Meadow use system
Cutting plot » lst—cut # Znd-cut—— Jrd-cut
Intensive grazing system
Cutting and - . start of
grazing plot prohibition ia ‘ grazing
of grazing rotational grazing o End of grazing

rotational i |
Geazing plot Start of m:

Fig. I —1.1. Grassland management of meadow use system and intensive grazing system.



Secding plants; timothy, birdsfoot-trefoill —ste——— Seeding plants; timothy, alfalfa
100m ——»11m|1lm

fe—— 100m —»

N

|

Intensive grazing system replication 2

Cutting and grazing plot

N

Cutting plots

Fig. I —1.,2. Design of utilizing timothy swards in this experiment.



Early May to Mid June

5m | 5m
137m (1988~
89)
68m (1990-
91)
1l 2| 3 13| 14| 15) 16 17 34 35
+——— 7bm < 100m >
Short time rotational grazing Prohibition of grazing and cutting
Mid June to late October
1 2 E; ___________ 13 14 15 16 1:?_________________ 32 33 34 35
ex. join 2 paddocks ex. join 3 paddocks ex. join 4 paddocks
> Short time rotational grazing b
Fig. I —1.3. Grazing method of intensive grazing in the experiment described in Chapter II .

An cleetrie fenee divided this sward inw 35 paddocks.,

From early May Lo mid June, 13 paddocks were used [or graging with a one-day one-padiock rotation.
Uther paddocks were reserved from grazing and cutting for ensiling in early June.

All paddocks were used lor graziog [ram mid Jone Lo the end of the grazng season.

Conlinuous paddacks (2-4 |3ar||:inr.k.=c~| were joined [or adjusiment of the grazing area.



Table I —1.2. Breed and number of animals
allolled to one plol during the
cxperiment (heads/ha)

Experiment  Aberdeen Angus Holstein

_ Total
vear Steer [Teilfer  Stleer
1(1988) 5 2 0 7
2(1989) 5 1 0 §
3(1990) 3 2 2 7
4(1991) ( 0 6 6
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Table I —1.3. Swards conditions and utilization in the intensive grazing system through the grazing season

. i Grass length of Herbage mass (kgDM 7 ha) Percentage of
Experiment year ] o - .
timethy tem) into paddock ont paddock grass use (%)

1 (1988] 2+10 1,405 356 8051337 AAE17

2 (1980) 23+ 9 1,371 +469 246+ 366 816

3 (1990) 3+12 1.458 £3516 8064333 12420

1 (1991) 2art11 1.619 494 969 1+ 358 42415

Value were expressed as means and siandard devialions of eleven invesligation Limes.
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Fig. I —1.5. Seasonal changes in extended hight of timethy in the inlensive grazing syslem.
& Ist year & Ind vear W 3rd vear @ 4th vear



Table I —1.4. Cutting vields in the meadow system (kgDIM/ha)

Experiment

veur Lst. Cutting 2nd, Cutting  3rd. Cutting  Total yields
1 (1988) 3,205 1,992 1,085 6,282

2 (1989) 3,472 2,758 2,232 8,462

3 (1990) 1,131 2,591 1,807 8,832

4 (1991) 2,360 1,599 1.973 5.903
Average 3,367 2,436 1,767 7,370

First cuuling early June, second culling: late July, third culling, early Seprember.



Table I —1.5. Ilerbage production in respective treatments (kgDM/ha)

Experiment [niensive grazing syslem

e NS 2 Meadow system™
yeal Cutting Pasture

1 (1988) 2,831 7.598 6,282

2 (1989) 3,315 8.518 8,162

3 (1990) 3.866 8,173 8,832

4 (1991) 2,681 5,619 5,903
Average 3,173 7.185 7,370

1} Surplus culling al early June.

2) Sum of herbage production on the grazing plot and the cutting and grazing plot through the graz.
1T SCASON,

3) Three times culiing al early June, laie July and early Sepiember.



Herbage mass (kgDM/ha)
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Fig. I —1.6. Seasonal changes in herbage mass in the intensive grazing svsiem.

& Izt vear & 2nd vear W 3rd vear @ Ath vear



Table I —1.6. Changes in botanical composition at early June for each treatment during the experiment (%DM)

Treatment Experimenl vear  Timothy AL or BF '/ Other grasses Other legume Weeds Dead material
Mceadow usc system
Cutting plot I (1988) 92 8 0 0 0 0
2 (1989) 92 2 2 2 1 0
3 (1990) 76 tr. @ 7 9 6 1
4 (1991) 51 2 11 21 11 0
Intensive grazing system
Cutting and 1 62 3 0 0 0 0
grazing plot 2 33 7 2 4 5] 0
3 79 tr 13 1 2 1
_________________________________ 4 o oon 60
Grazing plot 1 90 10 0 0 0 0
2 92 1 I I 3 2
3 84 T 8 3 1 ]
4 34 Lr 7 2 2 7]

1} AL: Alfalfa, BF: Birdsfoot trefoil. 2) tr.: trace amount.



le— Intensive grazing system replication ] —me#— Intensive grazing system replication 2 —m
Sm|5m
137m
1 |2 1411541617 34 835 | 358 34 17: 16] 15| 14 211
- 75m 100m 4 100m e T5m >
Crazing plot Cutting and grazing plot | Cutting and grazing plot Grazing plot

Fig. I —2.1.

paddock rotation.

Design of sward use and grazing method in this experiment.

These sward eonld be divided 35 paddecks by electrie fence, respeclively,
From early May wo mid June 15 paddocks were used [or grazing with one day one

Other paddocks were reserved from graxing and culling for ensiling in early June,

All pacddocks were used [or grazing [rom mid June Lo the end of the gracing season,

Continuous paddecks (2-1 paddocks) were joined for adjustment of grazing area.



Table I — 2.1. Number of animals allotted Lo each replicalion plot in the [irst vear [1988)
Number of animals (heads) Grazing periods
seds May9 - May23 May24 -~ Jul.5 Jul.6 - Oct.24 (days)
Steer 1 (51) 8 8 8 168
Steer 2 (82) 0 4 4 153
Heifer 1 (H1) 2] & { 57
Tolal 13 17 12




Table 1 —2.2.

Number of animals allotted to ezch replication plot in the secend vear (198%)

Herds

Steer 3 (53)
Steer 4 (54)
Heifer 2 ([12)

Number of animals {heads)

May10 - Jun. 4 Jun.5 - Jul.3 Jul.d - Oet, 25

Grazing periods
{days)
168
28
168

Total

(i B o




Table I —2.3. Average value of animal performance between the replications

Year Cow da}'“} Cumulative body Daily gain"’
(CD/ha) weight gain (kg/ha) (kg/day/head)

Ist (1988) 441 721 0.75

Znd (1989} 434 614 0.70

Average 118 668 0.73

a) On a basis of 500kgBW.
b) The average daily gains of steers that grazed through the grazing scason.



Table I—2.4. Scasenal changes in daily gain (ke/day /head, means + S.E.)

First vear (1983) Second year {1989)

Periodsl - -
eriudsl) Steer | (n=18)  Sicer 2(n=8)  Heifer 1{n=10}  Sicer 3 (n=18)  Stecr 4(n=8}  Heiler 2 (n=t6}

Period 1 0.95+0.0225  1.144£0.04" {1, 7R40,06 0,80+0, 05" 0.60+0.11 067 0,07

Perigd I 0.24+¢.04 0.01+0.07° - 0.53+0.03° - 0.62 £(.05"
Period [ 0.88+0.10° L 12+0.07° - 0,700,075 - 0.7244.12°
All season 0.75+0.03 0.8240.04 - 0.70+0.03 - 0L.67+0.05

It Period T : May te July, Period T : August 1o mid Sepeember, Peviod T mid Seplember to Oouber,
21 Walues in the same column, except all seasons with different superserip: letters, are significantly different [P <0.03}.
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Fig. T1—2.2 Changes in average body weight and daily gain of the Steerl herd () in 1988
and the Steer3 herd (@) in 1989,

Walues are expressed as means £ 51, Tor sivteen animals (Sreerl) and cighteen animals (Steerd) .
Walues an the arrow are expressed as daily gain (kgSdav) .



Table [ —2.5,

Seasonal changes in sward condilions in Lhe [irst year

Dare
Ite
" May 17 May 31 Jun 7 Junm 22 Jul. 22 Aug 5 Aug 22 Sep. 9 Sep.22 Ocl.4 Oct. 13

Grass length of timothy

24 a3 40 33 46 M a7 3 34 M 19
Lem)
Herbage allowance

4.1 3.5 3.0 4.0 .4 5.7 7.6 7.1 6.2 v.2  12.7

(kDM 100keBW)




Table I —2.6,

Seasonal changes in sward conditions in the second vear

liem

Lrate
May 18 Jun. 1 Jun. 26 Jul. 7 Jul. 24 Aug. ¥ Aug. 21 Sep. 1 Sep. 18 Oct. 3 Oct. 16

Grass lengih of tmolhy

fem)

11

Herbage allowance
(kDM 1 O0kgBW)




Dry matter digestibility (¥DM)
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Table I—2.7.

Ailr temperalures and amounls of precipilations of ten-day values in the summer

Ajr lemperalure ()

Amount of precipitalions (mm)

Month = 1988 1989 normal1) 1988 1989 normall)
early 11.8 1.9 13.6 19.5 10.0 2.8
June mid 12.9 13.1 14.4 32.5 11.5 14.9
late 17.3 14.7 15.9 0.0 76.0 14.8
carly 16.8 15.8 17.0 16.5 1.0 2.6
July mid 15.7 18.0 17.9 8.5 54.0 27.0
late 16.6 21.8 19.8 0.0 12.0 19.5
carly 22.2 22.6 21.3 4.0 8.5 52.9
August mid 19.9 20.3 20,6 43.5 54.0 38.9
late 21,2 2.3 0.0 120.0 90.0 79.0

1} Norma! representstie mezns for 1951- 1992,



Non-supplemented, replication 1

Non-supplemented, replication 2

Grazing plot Cutting and grazing plot

Silage-supplemented, replication 1

Grazing plot

Silaagesupplemented, replication 2

Cutting and grazing

100m

Fig. T—3.1.

100m

Design of utilizing timolhy swards in Lhis experimend.



Table T — 3.1, Number of animals allotted to each treatment plot

Silage-supplemented Non-supplemented
Breed S0X Numher of Average body Numhbier of Average body
animals weight (kg animals weight (kg
Angus sleer 3 219 3 233
Angus heifer 2 204 2 177
Holstein steer 2 139 2 137

Angus; Aberdeen Angus



Table I —3.2. Carrying capacily and animal perfermance

Grazing perieds Cow dayt! Cumulative hody Dailv gain®
Trealment . ' . . o
(days) {CD/ha) weight gain (kg/ha) (g /cay )
Silage-supplemented 167 S10 782 0,81 L0047
Non-supplemented 162 477 Gld 0.65+0.03"

11 O 2 hasis of aH:p Laoly weeighl.

¥ Daily gains were ealeolated al 162 davs of grazing perinds.

ol Values with diflorent superseript lebters are significantly dificrent 1P <0050,
Eael value represents the means aml standard ecrar for [ourleen animals,



Fig. T —3.2.
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Changes in average body weight and daily gain of the silage-supplementied herds (@)
and the non-supplemented herds ().

Each value are expressed as mean £ S E. [or 14 animals.
Values on the harizontal arrows are expressed as daily gain (kg/day).
Vertical arrpw at mid July indicate the start of silage supply for the silage supplemented herd.



Table T—3.3. Average daily gains [or the grazing season divided inlo the three periods

(kgDM/day)
Treatment Period 1 Period IT | Period 1T _
(May 8-Jul.19) Uul.19-Sep.12) (Sep.12-0Oct.17)
Silage-Supplemented 0.8840.07" 0.70-0. 04 0.8240.06477
Non-supplemented 093+ 0. 03" 0.28+0.05" 0.64+0.07"

Values with dilferent suporseript letters are significantdly different (17 <20,05)
Values represent the mean and standard error for 14 amimals.
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Fig. I —3.3. Seasonal changes in herbage allowance of the silage supplemented plot

(@) and non-supplemented plot (W) .



Table I —3.4. Seasonal changes in sward conditions

[lem Treaiment - e

May 10 Jun € 3" Jul 13 Jul 30 Awg 20 Aug 3] Sep 12 Sep 2 e 12
Grass length of Silage-supplemented i b i 45 bt 2 28 3 k! (]
Timuthy (cm! Nun=supplementsl & ] 49 08 H 29 da 42 &7 14
Herbage mass Silage-supplemeated 158 2,17y 147 L17 L1E 000 Losd  1LAM LBl 739
(kgDM ha; Non-supplementad 1542 3B 3646 286 2,650 1LGDD L4340 LEK [ MM 502
Nerbage consamption  Silage-supplemented 62 4 18 36 ) 35 38 e 46 =
ratis {%) Non-supplementzd 34 & . 3l ik} B 18 &1 14 -

11 The herbege consumption racios s July 3 for non-silage-supplementod plots conld not be catimated becawse the herbage mass after graz
ing was grealer balors grozing.
21 AL 12 October, the herbage consumption ragoe culd oot be cstimaced for cither treatmen.
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Dry matter digestibility ($DM)
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Fig. [ —3.4. Seasonal changes in in vilro dry maller digestibilily of the silage-supplemented
plots (@) and non-supplemented plots (WD .



69m|  pyt-and-take stocking plot, replication 1 Put-and-take stocking plot, replication 2

Cutting and grazing Cutting and grazing |  Grazing plot

Short time rotational grazing plot, replication | Short time rotational grazing plot, replication

100m >4 100m

Fig.IL—1.1. Design of ulilizing timothy swards in Lhis experiment.
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Fig.IT—1.2. Scasonal changes in average body weight of put-and-take stocking herds (@)
and short time grazing herds () .
Laeh value represents the means £ 5015, for 10 animals.

Horteonlal arrow 15 expressed as non-graging perd,
Vertcal arrow at early August 15 expressed as adjustment grazing pressure,



Table T —1.1. DBody weighl gain of pul-and-iake slocking herds and sherl Lime relalional grazing herds

Draily gain (kpdday. ) Cumulalive body
Treatment . . . . )
Before'” After All srason weight gain (kg ha)
Put-and -take stocking 0.984£0.05 0.7140,07* 0.87+0.03° 668
Short time rotalional .88 =0.067 1.09+0,06" 0.970.04" 718

1] Laily gains were separaced before and afler reducing amimal number on 7 Augnose.
2] Values in the same column with different superssript letters are significantly different (F < 0.05) Valuge represents the mean and =tan.
dard error for 10 animals,
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Fig. Ml —1.3. Scasonal changes in grass length of timothy on put-and-take stocking plots (@)
and short time rotational grazing plots ().

Each value represents the mean £ SHE for 20 sumples,
Valne with dilfersn superscripls dilfer significantly (P <0, 05},
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Fig.II—1.4. Seasonal changes in in vilro dry malter digeslibilily in put-and-
take stocking plots (@) and short time rotational grazing plots () .

Horizental arrow is expressed as non-grazing perinds.
Vertical arrow at carly August is expressed as adjustment prazing pressure, prossure.



Enrly May to Mid July
Timothy plot wens mads up ul’fuu:pu.d.d.u-uhr | Adjustment plot were made up of one paddock.
175m A 175mm

Timothy paddock 1 (1.2ha) Tirnothy paddock 2 (1.2ha)

4—%—#

Timothy paddock 2 (1.2hn) Timothy paddock 3 (1.2ha} Adjustment prddock (2.30a)
-——————— F80m —_—
All hesds of herd (39 heads) were grazed rotationally theee or four days kept on Adjustment paddock were prohibited grazing and
the one paddock. I ensiling at eady June and early July.

Mid July te late Oxctaber *

; Twenty to twenty-one heads were moved from tmothy
Timothy prddosk 1 : paddocks to adjustment paddock.

L4

Fig.IL—2.1. Design of utilizing timothy plot and adjustment plot in this experiment.



Table I—2.1. Amount of top-dressing during cxperiment (kg/ha/vear)
Swards Year N POy, KaO
Timothy plot Ist (1992) 100 100 60
Znd (1993) 100 100 106
Adjustment plot 1st (1992) 130 130 106
2nd (1593) 120 100 100




Barly May Wi Jul, Early Aug, Mid-Aug, Late Oct,
Seart of grazing End of grazing
Timothy plot @ Rotxtizal greshg -
(Four paddocks) | 15-18 head
Half heads moving of I'.H-ﬂ?
Adpstment. plot e e e ;" _ ~
(One paddock) e Farvest for silage making '@ Continuous grazing with siiage supplomont '@
(1stcu) (204 cut) H

Fig. I—2.2. Swards using this system and the numbers of grazing animals in the timothy plot

and the adjustment plet,
Two to four steers were trapsferred between the timothy plot and the adjustment plot to adjust grazing pressure.
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Fig.I—2.3 Monthly means of mean daily air temperalure and amounl of precipitations during

grazing scason in 1992-1993 and normal vear at Hitsujigaoka Sappora.
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Seazonal changes in grazing pressure on the imolhy plot {heads/250%kgBW . ha)

Table T—2.2.
. Aevaed 2}
Yeur Start of grazing  DBefore moving 1 o~ Mt;:::‘g - End of grazing
1st. (1992) 7.48 9,06 1.86 3.99 4.46% 5.62
Znd, (1993) 7.82 .51 4.75 4.01 4.73

1', A migd July before frsr moving.
2] First mid Julv, 2mds =arly August, Srd: mid August,
3] Two heads were returned to the timothy plot frem the adjustment plot.



Table I—2.3. Daily gains belore and alier moving and during the grazing season

) Number of steors Daily gain (kg/day /head)
Experiment year [Terd
{heads) beforel) afterl) All season

First (1992) Timothy 16% 1.01£0.03 0.89+0.02 0.93£0.02
Adjusiment 19% 0.94£0.05" 0.89+0.03  0.90=0.05"
All steers 40 092 x0.01

Second {1993) Timoihy 15% 0.91£0.03 0.85£0.03 0.87+0.02
Adjustment 19¥ 0.88+0.03% 0.95+£0.04 0.92+0.01"
All skeers 3% .91 =0.05

1] Daily gain were separated into those before and after frst moving Cmid Joly) .

2] Mumher of swers grazed on the timothy sward thronghool the graging periods.

31 Number of sweers moved to the adjustment plot at first moving.

4] Daily gain of the adjustment herd belore firsl moving are expressed 33 values on the Gimothy plot.
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Fig.Il-2.4 Scasonal changes in grass length of timothy in the timethy paddocks and
perennial ryegrass in the adjustment paddock in first experiment vear {1992} .

Each value represents the means £ 5.E. [or twenty samples.
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Table I —2.4. Ilerbage yields in the adjustment plot (keDM/ha)

Experiment vear CUtth“ P:a‘sl.m'ez} ToLal
1st. Znd.

1si. (1992) 2,852 1,994 3,033 7,884

2nd. (1993) 3.513 2,285 1,759 10,587

Average 3,198 2,142 3,896 9,236

1) 1st eutting: carly June, Zned cotting: carly July.
2) Grazing perinds afller the Znd culling.



Table M —2.5. Amount of silage supplied o adjusiment herds

. Total amount Daily amount (kgDM/100kgBW /dav)
Experimenl vear :
(keDM) July August September October
st (1992) 9. 708 1.04 1.68 1.96 2.01
2nd. (1993) 12,702 - 1.32 2,00 2.95

Average 11,205 150 1.98 2.51




Table N —1. Teed amounls su

pplied Lo the herds in conirol plot {kg/head/day)

Feeding period (days)

Feed stuff

1-30 31-90 91-180 181-300 301-540
Formula feed" 1.5 5 6 6.5 7.0
FMP? 2.5 3.6 4.2 4.8 5.4
Cane-top 1.8 1.8 1.8 1.0 0.9

1, TON: 71.3%, DCP: 11,4%.
2} F.MLP; food manufaclurers’ hy-product, -

FON: 94 8%, DR 7.7%.
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Fig.V—1. Monthly means of mean daily air temperature and amount of precipitations during

grazing season in 1991-1993 and normal vear at Hitsujigaoka Sapporo.
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Monthly means of mean daily air temperature during fattening periods in 1991-1994 and
during normal vear in southern Hokkaido (One-chou) .
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Fig.WV—3. Comparison of body weights changes through the fattening periods between
grazing herds and eontrol herds.

Each value represenis the means 1 5.E.

———— Conlral | —dh——  (Grazing 1 —Wl— Crazing 3
——4&—— Control 2 —8— Graziog 2



Table N —2. Changes in dairy gain in cach herds (kg/day; means + SE. )

. _ Munber of Raising ]'jeriuu:]s” Fallening . o
Treatment Herd = o . Whole period
steers (heads)  Periog 1= Period 2% Period 3" period

Grazing 51 24 -0 30E0.05 0.9353L£0.053  0LO5E0.06 1,.204£0,08  1.11£0.03
o a7 G 1320,06 0,040,028 040,04 1.2440.02 1L 10£0.02

3 aa -h620.03 0,910,001  0.30£0.01  1.10£0.01  0.951£0.01

Average -.26+0,05 0.92£0.01 0. 77004 1.19+£0,01 104 £0.01

Control Cl 13 1.044+0,03 1.094+0.058 1.07+£0.03
c2 21 1,02+0,03 LIl 108003

Average 030,62 [ 00, 02 | 07002

15 Ahour 200 davs from introduction.

2:1 Periad 1: Period of ."tl:'rl:l-sl.lﬁling Lo .m‘;lzi.nu 1 Lhe J:ruxil:lx Lreniment.
3 Period 2 Graging experiment perwod in the grazing Lrealmnent.

A} Perivd 3: Period of accnstoming to [attening in the grazing treatment.



Table ¥ —3. Feeding periods. hody weight and carcass quality in each herds

Number of  Periods of [eeding” Live body weight (kg! Careass weight™ Over gradiag 3°
Treatmen.,  Herds : ) )
steers Lhwads) {ddays) [JJI.I'I][IJ.L'[ii:I:lI'I F[Jli".‘illtﬂl“ E]':g: (%0
Graging izl | D36 26013 BT 9 AG5 £ 6 Gt |
;2 ir 533 22745 Rl4+11 451+8 62
3 k] bhE 24713 9L 6 430 +4 o
AVETage doE 14 24213 Bt G d46+4 a8
Control Cl1 13 naTLll 276 8 BaLll BELT Eh]
c2 R | 2O 7 HIE 3] 82113 462 +9 £2
Average B3dt 6 26344 Bint 7 47446 a9

L} means L 5.E.
2} The grading of meat quality by Japancse meat standards (high: 5 to low; 1),



Table N—4. Number of condemned viscus cows in each treatment.

[nvesligalion Number of condemned viscus (heads)
Trealment . - - -
number (heads) Liver abscess Hapatitis Othersl}
Crazing 39 3 0 0
Control a6 7 | 1

1} Others; infllammation of the reticulum, inflammation of epicardinm ahomastis, ele.
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Fig. V—1. Relationship in vitro digestibility and grass length on timothy pasture in this experiment.



