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Do

INEMITHEER, EEROWTIICEBOTHEWS
EMEE Ly, Ly ULEBRIoBR L, g & R

B 1B OBEAEIL 2. 25, FF
—0.810 ThHotr. @IIMEELE (K7 v av).

RO ZRET D DIEFNEET D, BRI
TREXTHHNEEZ R~ TEE T & B T & ndar
HETHDIN, KEROER (RV—2-3, V—2—4,
KMV —2—8, V—2—10) »bHZILHREER = & 3
AN, £ITC, BRIV E 7 u— NERSEG TR
ML, FFREEROBE R A BRI B L,
RIRRDME L —TELA DT DB DSHER S T2 R/
[ZOWNWT, BEI T & OEOAERERE IR L CRKEIT
5T ET, BESINR OB R ERE TE S
L Bz,
A

ZIERASGM FICBW TEREE OBSIc L b
b ENDTE L —ONTOBERTORRHALER L4
FORERNA L OREM:, 22 SN EERIH T TS
INTHEEN D REB RO FREMEIC DV TG L,
HEX & v 7 o — R O OB OFHHR
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BESALE « FE i — (Phleum pratense L.) DXKFEAUKERFICEE4 0150

i, 7T H 4FEE) DI a Yy n— NRERIXK TE L D
RIICHEERS A L Lic kv, FXEICKE
FERNE T, 8 A UBIERER O KRRICK & 220
i - REHEIZERIFED b,

IEREX CRERDADIRVERRRIL, 2, 3FEETHIT D
NEL, WMEXEBEND2N (0FY 2, 3BETHRE
E0H\) ko, EEERLORMIE, 4 F
BCCHAEMNMTHNE <, BAREEN RAF CHEEEEN
ZUVMEBICH D Z L HERD BT,

—J7, BRI 6 KRBT 2 IR AR
BToTh, URHABEX T B REE e~
RGN EE X biLle, LnLRNS, RERT
AW srp oo b FRARERITRO b2 &
235, ERER TRRENMELS, P ORBEROEFRR
TR DOBHIITIRE TH D 2 L IR STz,
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ACEESR AT IS RERBSHE

BVIE

1. BEMICBITB3FEL —~DONNT DEEDRENIERZRD
s

MR OBEMFICKRESEEBERIZTHIESFD
DEEARTHA DB

ARFRTIRIIUDIT, FEL—BERFET )y )
BLOWAESE TF7 vay] 2L T, EEERE
G O E ORI A B EERE L, T
DT DB RO R & R RITTHIR
DDOFHRIRARDIR, B T > DORAERRK
FOVERHRC W THRET LT,

FIMESE 1 {ik LU 2 §ilck\WT, SEMNH E
B2 [EA D) Geffre b ONCEEFIA (FERT 5-6 [FA] D)
ZARIZBUT BT E L —DOFIRST D OO A
B LIRER, FEU—IaBi 28R 05K,
FIRSERE I b 69, 6-7 A (bHBEOERER| T
1R, SEXD T2, 3FEEDAERIICMHEY)
DXELY) DEIZICBWTEEICRD bivd L 9 ZH)
HERTZENRHELNC - (KII—2—5, M—2
—6) . UL, ZEOSTONEBTHREMEZE~
CEEHAL, XIBUBITETRE Ko THAREL 25 b
DIZ, NN ZEOFH DT ORRELTENRDL LE
U7, B —BHITEIT 200 S5 O,
Z D& D IR IH T > OFMR ARSI ESRIT R L
EFONDZ EICEoTHLLTWD B bz,

—J, FA GUEY) BEECHPLLT, Zhbsy
TODWRAREIERTIIE, SF>EFIEEL LT
KRIBEZE CREX) »oMEh, TnboniFoix
FBARBMEZHDIEY, AED B L CEERHFE
S, MEGHE S AR IKLT2[83, 179], T Di=®,
MBS OFEST D1, T & L TBRERCEEED S
DI K ORI T,

Fo, FE—OFERUNERNR T D OIAERE
i, FEUCHIEME (BMEAR) DERKE/RD 6-7
HOXE A BRIEE 9 AEHETLE b1, HEHIRHIC
FEAE UTeo0id 073 8 A DAREME 6-7 o) CILEE
BT OOEREFERTHbOEE LB (I —1
—8) . —F, BRI HBUE 5 A O ERMERTE
TOHMZB N TH T SHOBEBITHEO b dn
(B —1—1, M—2—1) , Z0O& SHEINTHEEY
T oD, BEKFZFRE L, 67)IC X DIk S
nNo5HLO LRI (KMII—2—5, MT—2—6) [180,
1901, FDIED, HIFORRAEL THHAEY TEIE

%138 5

REERD LUWH

BRWEHEREEL 2D ETOHM, ThbbE#ICk
T DT —DHITHODHFMIZONTIE, ZETO
(63 LR, | BLNTH D EEZ B, XEDY
BBEREWGEICWT, SFEIC X > TE—E oo
DDHEFMMN L ELU RICRSHEERH D Z EBRR N
7z (RMm—2—5, M—2—6) ,

BRI DO & RIS & OBIRIC
DWW, FAH - /NEE (1983, 1984) [87, 8911k, FE
—ORAGHE TR URT ) BNy NTKBEEEEL, 1
FROLHM GHEFEAY, SRR, SHEEL,
HIFEH) 1T - TEREMR LT G L, ERft
5 & HFETERN 0 LEIRI R E C TR SAT
VX, ATE OSME8T] DA 1 FXIERFOXFRIZ BN TA]
BEGIOERCHPICHETE DB GREX) 1%
SHERESNIZZ EBHE L, ZhiaetL, BEDE
FR[89]CHY, 1 BXBICEHADEMRE 2o loi3iF o,
AEBICRAE LT oThot, 202 21, 1
FRNCRIT 2R OISR, MBREOBOFKEE
WL, MNEEOBFAEZ T S>OBRANE, 0TI
MAEZUETHREOH D Z L ERL TV [84],

—F, AWIROFEMES | fHithrizL iz, —KD
SIS TiL, 1 BNROBENT 2L, BEOLKNE
[89] LHELI L CHroy TN TR E A2 (MIT—1-—-1)
2 BB THAS T DINEREOBEES 1 o5
EEE o (HII—1—-1) . 77, 72& %2 1 FBHIC
B AERMARMEBEL->TYH, | BAMBOBFES
TR T ONREEE Dl Z L (87, 891,
RDE Z ABUE | BE\C)OT CTREMNCEY/AEEOT
FEHEO DL, 1FNNRICERTHHT o> ThD L
Bbons (MI—1-6) , Ld>T, 1 HBEAIED
Pk (2 BELRR) OWMAEEEZEDDICE, Vb
T 1B T DA+ EIEH Z LN EE
TI89], ZD7=Iz 1 TR DGR BT A+
DREBEOERMRPEELREREF>TVDHE0NH 2
ENTEBH[89], '
(DABETHEINSGTELA RBERBEFEY
—DMFODEHMEREICH T HER

ENTRIE SN TWAEFE L —DSOEER A 2 F
BEGC BT D00 DBOFREEEL A5 &, FHL
(1989) [63]i%, A—F v — R7 T A TIF—ERD L
T SR E % B 20 DI [BHE LTS 5 OB
RENDZEND, KEAMERODOFIRMT oD
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BEHRAAEE « FE 2 — (Phleum pratense L.) DIKEREIHERHICEET S5

RARGIHENAERLT B & ARTONEYETHD & LT,
A —F v — K7 T AOH5F21E, HEEHRTE D 18X
BITIT BRI AR D B DT DR AEIC K D i B
28, ZNSOSFOIEIRET, £ IXEMEE T O
FELT-Dizxt L, BN AE Lo, BE 1 H
ALABE S A7 0 OFNG CREBAER AT TEREFEL, €
DL PECE TAERF LT 53],

Emoto - Ikeda (1999) [81i%, V=7 ATFA 7T
ATCHF %08 1 d 4729 10,000 KA R 722 &, 2
LVET VT A T T AOT ORMRIRAE B S A R
CATEA RREA~BT TR T, BEBMEOHMMEX
BUIBTEFICRAE L D S EOFMNIC L E 5722
b, EEEES 3ER 4 B FCiesA LHEE
BT I H D 2FATL 18%ITME o T
Tl NRL=TATSA T T AT OREBR L TH
SHIETAETCOFEMN T NALHEESNDZ L%
WE L,

Lambert - Jewiss (1970) [78]i1%, A KU 7 =R 7
2oV, ORISR DONEG T o222 5bE, %
OB LRI E TOERMIA 322 A Db DA 5 33753 A
WELE S OFE TR KATEZ &, ol i
6-7 BIZELBETH L 2WE Lz, $/2A KUY
= A7 THEST ORI T, ERNTOT
SDALBERLZT SDWRAL2 E3TF S O FF OB %
< =, FRAREEICETER TE A5 o 0F
AEHIRL T\,

Tto B (1997) [56]1%, A—F v —FKITF X, b—
N7 =R (Pestuca arundinacea Schreb.), FE3/
—BLONY — RhF U =TT 2D B OEE RS
BEE LR, T = A7 OS5 TOMIMERME
BLTERELVELLHB L2, $d~F v —FKIF
AL bV T = A CHIAEBHIMT, XIEEHOST
ODFAENE L DR, EREEITERL, PIRkC
EREHOLSUTIK T L2 &b, Z0L8)
REHER DT OB OMT 2 TR kA
(conservative type of tiller composition)] &JE
#Ll, TR CIXEFTHBPICEET D5
FoidE s LTRIFERKICEFR SN bOTHY, FU
HARDEBFRE T XU =TT A 75 ANEEY
MZE LTSS D 2 LR TEDLDIRL,
BIpB 3T ORERRERTTDHE L, 2F Ito &
(1997) [56]i%, FEV—ROMNZY — KA FU—7
S 20k, AEHIEAE L OB I oo/
AT, 2O & D IR T S DB O & 142
#H (alternating type of tiller composition) |

LEHE LT,
Pz e, EEICFEST I 2ORES
ST OB O MR OFHIR N Z— 0%, ERT
HEE SN TVWAMOFEELRA XBRETH LA —F
¥ — R75 A[63, 56], b—)T7=RX27[56], AN
U7 =AY [18], V=T NI A 7T AB]ETFEY
—ETHRLTLL—HLTELY, MII-1-61{C
R U5 D&M OBHE) AT IRBRILT & v —ITFF
WA AEERR LB LD, Thbh, FEYV—
XBEOFHN R EEEORIL, M EES T B
DOAEBRZ 6-7 H OMBBRIZI T 23 E0 b4
METORBEELERETIHHE (1) , 6 A
Wb RSEAHE (a2) , FELSTOOEFMHEN
REARNGAEMAERICERL, BWEYEELZR
THIM (@3) D3 DKL THETED, bk
WWHATOF o —OERMPIELS, 9111E, 1 FHE
HMELHE & BB AN ZBIEOREE & Sh T2 723,
1 FHEXEE LT 2R OEE OBIRREH & &1
Z 5 al OFEICHY L, BREIX a3 OIS T
LT Emn, S HREORHNAFTRRIZES L
THHEICH > TnBdENnZE S,

L7z T, FE I —HHIZEBT B0 DBE DR
FRYRHERRY, BREEAR O > OREHER ORI
ESNTHEILLTNBENWI ZENTE S,

Q) FEL—HBEMICBWTHEENLEELLATD
BEOER

(%ot & TR vay] B Toil o8
DOEFIE L OERHER IR LR GBIIES
TEIRBXOE 260, /¥y, hRrvav] &y,
ERICHD 06T, EFIE EER 2 BXY) &
O 1 BECTIIHBEMENEGTL2ES 6 ATH) &
s, MG (6-7 B) (ST o8z 3 5 HE
BrARrLE (MIOI—1—1), 202 &, FE2—iok
W, S BENKEL BICET IV, XEOH
KIZDIT o DB BB R AR 2R AR (1, 67] 2%
JHZEmRBRLTND,

4 FRNCEDREORER, KVI-1IRLIEL DI,
LB S GBIES 1) ik, FRoBR e &
Hio, LI IBETE, VYo7, K7V ay)
EBDFOBMBEA L, 4FH 1 BETIE L Y=Y
1,500 ARiAICELE, L, H EHHEFECTY
INEOERMHERENS (KVI-1, RVI—1), ZOH5F>
BEIEREOHERICL > TELE+SRNESHETE
BRI BT EELZLND,

—J7, Z[ENY &k GEIIES 2 #) T3,

SF o
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ALHEE ST A TN AR RS 138 5

BIIDipne & T 9y 7 ) X1 nd¥Y 1,500 A&
BE, R7 =) T2, 000 KRREThH-7- (MVI
—1), DT, & T/ %y ko [xry
2 U D&Moo, 3 MEGITMINENL, i

FREFIA (FER2ENY)

0 1000 2000 3000

SFOB(K/nD)

4000 5000
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o
E
s
4
e 1600gDM/
H_ i 2
12002DM/
800gDM,/ i
400gDM/
200gDM/ i

TIREFRBE ChH o/ (RVI-1), 20 Ehb, [
T ORI, EOEEREMIT Khrvav)
FORELS o L VESNZEEZ LN
(EVI—1),

ZENY (FRE5-6EINY)
250 '

el
(=)
o

(mgDM)
@
(=]

EMIES

0 1000 2000 3000

DA/ m)

4000 5000

MVI—1. FEI—ODTOBE ) BIOSIT E (1 XE) A FERARIC RT3,
BRI IS AR 204 F B ORBEMBHI 0T — % . Kb oS FEERAE QWM A2 St et
HEmE) 2ontiiiE @ 1Yy, O:lhriaw].

RVI—1. FEI—FEOBEFEMIZIT 543N E,

. B (ER2ED) Z[EXY (4ERF5-6[R1XI1D)
Vaa VA ViNe/ PRy VAR A /Ay
28 H 129.7 143.1 73.1 74.5
3EH 112.6 122.2 54.0 56.6
44 H 107.6 110.8 61.0 55.3
SMELF 349.9 376.1 188.1 186.4

Lo H 1 19984F, 345 H : 19994F, 44E H : 20004E

INLORERNG, RAMEL AR UMMERED
B YIR U BIBRM, bbb YBENEE
RFOcTRE (ENEES) O®BBENTEETA L5
FHTTE—fHIETH L&, FER—EHMOERE
MEHERRIC & > TOMT BB ORI KT, BEFRH
T 1m0 1,500 ARRBELLE, ZEXY Tkl oY
720 1,500-2, 000 ARRELL ETH B B2 bz,

Ito & (1997) [66]1d, B KZFEGIZIVT, 4
a1 o820 64 BROBETRAL, 2ENY (43
BEXY) , HEXY (FE5EXIY) , ZEXIY (58
EX D) O CHFEEMA A X R EREO /T D
WRBEHE L, TOMBER, FHYEHO 1 nd4-0 o
ST, FEV— (BAERE T'VR7) ) Tk

AR A3 1,603 A, FEUEX] D 23 2,010 A&, ZEX|Y
23 2,635 A& XELY BB EIE E BT OB E R
bz, £, A XREEOSTHBER, b
=V T = AT N 3,069-3,976 REFEBHEL, RWNTF
E ¥ — (1,603-2,636 K) , A—F ¥ — I TR
(1,683-1,876 &) , U—RHF U —7F =X
(1, 000-1, 663 &) DNEIZZLH -7 [56], FHH (1975)
[45] i IFFEFEHT A X R ERE AL, BEEC4ER 3
EIXIY & 5 [EX] D DB AR, oS 2ok +
FAE L-RER, S 2BEX 3 EXIY XY 5[EXY ¢
%<, BHEHTCIIr 2 vy R —TN—F T X 1 ntY
7209 8,000-10, 000 K& HZ <, IRNTR L =T L
FA 75 A ($95,000-6,0004&) , L'y Fhvy/, b
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BEELE . T (Phleum pratense L.) DKFEHIHERFIZRE9 D50

—NT =AY, FE— (§J2,000-3,000 A&) OJEIC
Lol b LT, BIEIIBWTRDEFEY—
DT OBEOKMERY, T OBHEO®RE L FEIL T
BY, HHEREETHDL LA,
2. EICHBIFERFES—DRNTOBEDFIEZHEDL
TEREERFROEEE

ABFFECIL, TE—OHMICRBWTC, HBEKT
X v v 7 [116] 2T 5 L O IAMUERIZ W T
L, EEMHEHLMNILE,

(1) FIFR4EE

FE L, FOFREN), ABOBHICER LT,
A XBEFEO P CIIXREOFAENLELFETH Y
[154], BHEE ORI RICITESHEORWEETH D, £
ZC, FIA NELY) HEEEOHINNRTE L —D55TF D
B T RIETREICOWTHE LT, TORSE,
R (=% b) B CAEHEEOEBTHMT 6
A—11 H) 2 U740 ok, i 2 BEXD I
st UCAERT 5 XY O RN IpinoleZ &b, V=
Fow NN CIIRIFASEE OB S8a Bl s &
HIZEBRENE BIES3HE) , LnL, B
HHE L H &8 2 B AT — IR OBIE SR ME R
TR 25T SEER, AR 2 EXY LY 4/
5-6 B D IZB W TR <HERF S, KERDFE
Hblpiotz, BHEORE[45, 6] THFE—EE
Tolp A FBERICRNT, MBYHEENREONEE,
ST OBERR HERFSh A Z EBmbiLTRY, b
YE TFEM LI AR BT b RO S
Niz, ThbDZ lind, —BROFIERITH 5 EE
BT CIE, 20D it LA oEFES (FEN
B OFBEFITORE, HHITRBWTUNERSS
FORE DR ATRRICT D LR Sz, D%,
ISR OEINE O b OPERESFE TR 59%
DA OBEORD E BT BT TR NW S L
BHLNETRoT,

Ito & (1997) [56]i%, A—F % —KIFIF X, b—
NIz AT, FE—, V=TV —TTFRAD5T
O DOEHHRE OTEN D, DT D ORARRD P
B> TN ThH, WTIOA RIBEREE $I2551F 0
BB R BEEEN RO HERFSh D & L
oo ZOZENE, A—F ¥ —FIITARP—AT =R
JOXH T oODOHEEORADN TR
(conservative—tiller type) | DOEFETHE, ELMLDN]
B SRR DI &, ERHNCBEF T ODESES 5
PR 50T, BELZE R ITE, M
A BV BB TR Y 2175 TAFITH D Z & &R

BLanwa(eel, —F, FELV—Y— AU —7
2D L 57 [AFA (alternative-tiller type) |
DERETIE, FAEREL 20020, BOMIH
T OIEBHT 720, AR D2RTH, Eh
DTSR OAEFNREZ 253 LB it n
[56], F~E L — T, Rkl CEE O DEE
DITEB I WEBIZEWT, FMIC 1 EREE L
NETXNWE ) r—Ab R b5, FEL—TIX
iz e REATHR SN TR Y, XY HEE L FEY—
RFEDST OB L OBEIZ WL, S, &
DEICRFT SN AREFETH A 9,

(2) BEfEMmRS

F(1974) [6901%, JUNKRGIRIZIBWT, F—F %
— R RABBEBLE TV Blva s a—EORET
s U, 4ER 6 BOXNEY 21TV, A—F ¥y — K7F
ADKREEOWRBREZRE Lz, TOMRE, BT
%, Te UAMER 3, 4 BIXIY 21T o 7o Bl 0 SRS
Erxm RS0k L, BREEHTIE, XHE
R VNEE, oF Y 3, 4DIYD L0 b 6 [EAY 21T
S TEEHIC BT, BB EITRERNITIE T Lz, &
DT EMD, & (1974) (6911, EEEMTAHLNTT
6 EXIXIZIIT BA—F v — N7 T 2ADOHREDOMEM
i, XEEEOE#SEOFETIIR S, MIRERIC L -
TEMNB T Y a—NEDBERORECLDEDT
bA5E LT,

AT BNT, FE—it, HETERYBRES
1TV, MLEFR & OB OREL YRR LT 4 Tl
5-6 BIfREDZEN Y Z1T7oTh, KEEOFEITRL,
B IR 3 o DR FE RPN HER ST, — 7,
FE T ay n—/NEREEM A ER L, 1 2 H,
4 [ER LT 6 RIOXEY 21TV, WEOHBEZTEL
T & T 5, XBSEE ORI ENTFE L — DR &L
WIIE LI U, v 7 3 — S OYERE b s B3
L7z (GEIVES 2 #5158 . &<ICFB6END
T, FE ORI L HENTRED LN b D0,
FBEE 2FEHD 4 BEET 6 BELKE, 3EED2
FTHFETIL 3 BELE, 4 FROAFEIZBNT, #
Eilvuara—_AnFeo—% bEloriz, LER-T,
vy a—NEFERT B DA AR ERE O B
LT, FEV—THIMNItEOA—F ¥y — KT X
[69] LRI L7 RBED BT,

THEBEDZ EMD, FEV—DSTOBEDORD R
He LT ERE, ST ULRASEEOEINED DT
W372<, BEL CAEBTHMERE OBEN LD RE
RERTHDHZEBHLMNI T, £, hEREL
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LEE AT RIEARERE

DRI TICH HFE—I1F, MELY BEEDD I
G, ZORMICH LT, BEMRE XD ETidE
FILEZ DL, A (1980) [182]1%, AbME EAR4IH
T TR BRI GEIC DW CRERR & e
L7eHT, SU28 (RER) vrnrn—NEFEy
—HRRE Lo L 2 A, 2 BN T 2 £ H AT
TR EBREAITT Y ) 7 n—n% EElo
28, 4FERH] 4-5 EDN Y TiE 2 4 B LT > — OB
AIFREBITET LI Y /70— MBS LI HE L
Teo AR (BEIVEL 2 #i55 1 TH) THERIER T
<, WA s a— YT —OREHRT
& LTS, FIRSEE & FE o —ORERES & ORI
A (1980) [182] & [FERDOBEMRZ DTz,

£, s u—/NREHE - ZEXID (FER] 5-6 A
D) OFMEFT, FEV—RIFA RV 7o AR E
N, EUC3EED T AUBRIITEV—OWENET
L, TOHbEORE M LTz GBIV 2 §i%f 2

) . MAT, ARHEREINEE CR) bFE—T

eI T AUBIZBWTR T L, 2hboZ &h
5, ZENEHETICBITBFE—DBEHE, AR
VT2 A EHARESTEY, ZOLS REREEAER
13, MERORTEREFR LR ) (INC) DEFRHED
ZERICGERLIEEWS L0, 67 AOFHIHST>D
RRPERE /LRI N T, B — N BRI ICXTE
EROBAETERS RIMEZOHBEIENA FU T
= A7 L0 @<, ETNEERICEA TRE R BEF O3
BEOESADEENA R T2 A7 L0, %
OEBEL/PESNZ LICREE LI 2B LT,
Thebb, MBI RS OB ER A AL
LERE LT, &0 OIFEFEREICEA OAEBFER] 5
T ODOFFHREE DX~ ZRBITABEVPEETH
HZEDBHLMNI R oT, 2B, AL BITS
O OPFERERN D, MMEREICXT 25 E—08S N
DR R B DEENT, BRSO’ Kb
MR & 2 Dy (Fif P REFEHBEI L 725 6-T AD
ML) [CEETHEEZ LN,

ZHET, MEROFEE, & IHBROETEED (8
#, INC) &FAEL ORI ONT, %< OWERHR
b5 7, 84, 93, 113], LIRS (1966) [7]ik, C4
DR—P—F2RIZL T, N7 TR (Paspalum
notatum Flugge) OFE « ISR SN IR L
X, BB H B DR, FO—HIFEGR (F4ER)
KRR ENDR, TO%ITEE A ERAS TN
T EENLTE, Matsunaka & (1997) [93]1%, A4 —F
¥ — R T2 CEREILESE X TRIEL, X

#1385

Bt 10 BROFEARNT, 1, 2 BENEHE & HARD
BREALOWINAENEIN U2 L 200, BRE
HROBEMHEIINC FHRILVEWE L, 4 T
JR(1970) (11311, B —% &L D0 DA 2 F}
BT, ABEMAIFART, —MOEREEZRNT
XEED INC BHE (¢/F> b)) LOBRIZA NN
B, WENBABROERZHR (%) &L,
AERHCEREHRENRNE DD GREZE) 0F
APREWE, BAERBPBEOVTHAD L L, BB -IT
JR(1970) [B4113HHE 1A xR BfEL, KRIEIRELE
A TRy FCHEE LR, ERBIEENRZ WS, A
MG OROEREHREPHE X, MBI HEETRERBE
T OB, BAERL S DI &R LT,
ABFFETHE, vu s a—NERE - 2R &ETICR
JABFE—L A RT T 227 OMEGOFLES (5
47)) OEFEMZER L ABROTER X ORGSR &
OBEMEEHE L. (FIVEE2HIS2H) , T0O8K
B, FEV—OEEINA R T2 AT E0H o7 4
EEOBAEIET D 3 BEN DR ONROEREH
KL, FET—TIL0.37T%EA RT 7= A7 D 0.95%
EI0E»ol (KIV—2—13) , Z0Z L, B40
FREMZERICOWTS, MROEBREFR L OBEHEE
BEWT L ERLTWE, —F, MEROETERE S OH#HE
8 L AR BB T OBRNE (KIV—2—10, V-2
—11) & DOEHENE, T 0 3BENTEEOXrDEHE
EHROBEMEZERIL, 3 BRI TFEL—&
DARD T2 A7 DI PREZOBBEIG R mdoT
ZECRER L EERESE IV-2—10, KIV—2—
11) . &, Virkajarvi & (2012) [18011%, FE
=¥, 6 A0 1 FBEXEBEOYHDOFEN h—17 =
A7 (Festuca arundinacea Schreb. ) LW &7,
T DFENNT F VT = A7 TN BRI SR N S5
FHELTWEZ EIZE PO THoE LTS, &
NHDZ &G, BHEDCRS ) OBFERZE, ShREE
b e b ER P E LR SRR SRR
i, RrEcESy (83, INC) 72007, BRI
FODOFHIER L OBREFHET L2 EREE LN
EZEZBIND,

ZOED, BERF~ ABBOLOENERD L, 5
L OHESCNEDIR T OREITR R oT2, 20T
LG IRET D ARMBELDOATERI[121 10K HLY 12
KT BHRIEDENILE T, TE—OBR Ot
IR KNI EALT A Z ERHAL Mo T2, HRAK
(1997) [11611%, BEHHEEDOEFR O b, M
EREOH A 7, B L7 L 2t Uavd <
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MEFFBLER « FF > — (Phleum pratense L.) DEFHIHER B4 A5

1% TREGHER) &, BOEFIZEE R Gn /N
MEFE ) (2o, RUEIIBOE L BBtk AT, %
IR L TR T CRIE R BT 2 8
FEETHA D & Ui, EARA (1997) [116]1%, BA
B OAEBERIFEROML TG, MR MR A,
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Summary

This study attempted to clarify mechanisms to maintain
tiller density of timothy (Phleum pratense L.) in swards
with years and factors regulating to keep the tiller density
for as long as possible. Based on the results from the study, 1
suggested two good practices to maintain the tiller density
that can contribute to sustain grass production in the timothy
swards for a long time. The results from the study are as
follows;

1. Mechanisms to maintain tiller density of timothy

(1) The seasonal change pattern from the old ftiller
population into the new one, and its influence on keeping
timothy tiller density in the sward, was clarified using the
timothy cultivars Nosappu and Hokushu. In both cultivars,
regardless of cutting frequency, a considerable generation
change in tillers was observed around the time of cutting in
June or July (in the case of Hokkaido, Japan), in which the
greatest increase in the number of internode-elongated
tillers appeared usually., This species-specific seasonal
generation change in tillers contributed greatly to maintain
the tiller density of timothy in the swards.

(2) The seasonal growth pattern of timothy tillers could be
divided into 3 terms as follows: al, the term wherein many
new tillers emerge after the cutting in June or July and
continue to grow as vegetative tillers until wintering; a2, a
wintering term that lasts for 6 months in Hokkaido; and a3,
the term when most tillers change their growth phase from
vegetative to reproductive and show high dry matter
production,

(3) The optimal tiller density of timothy to maintain grass
production in the swards was approximately more than
1,500 tillers/m® in sward for making hay or silage (2
cuttings per year in Hokkaido) and 1,500-2,000 tillers/m”
for grazing (5-6 times use per year).

2. Factors regulating to keep the tiller density

(1) Effect of frequent use (5-6 cuitings per year) like
grazing on the tiller density of timothy in pure swards
(cultivars: Nosappu, and Hokushu) was examined in the
swards. There was no significant decrease in tiller density
for 4 years after establishment of the sward. Tiller density in
the frequent use was higher than that in the 2 cuttings per
year.

(2) When the cultivars Nosappu, Kititappu and Hokushu

were grown under the mixture sward with white clover and
cut 2, 4 or 6 times per year, both of the coverage of the
swards by timothy and its yield decreased, whereas those of
white clover increased, as cutting frequency increased.

(3) Therefore, the decrease in timothy tiller density in the
sward was not caused by the direct effects of cutting or its
frequency and it was due to interspecific competition with
other coexisting plant species.

(4) Under frequent cutting, the competitive ability of
timothy cv. Hokushu against white clover was inferior to
that of meadow fescue cv. Tomosakae. Differences in
species-specific seasonal change pattern of tillers were the
most important cause of this difference in competitive
ability.

(5) The effect of drought on timothy tiller density was also
investigated. When drought conditions lasted from before
the first cutting to after the cutting, the regrowth of timothy
was suppressed and dead genets were observed. Even so,
however, tiller density and productivity of timothy would
recover as usual, if there was sufficient precipitation until
following spring,

(6) The above results suggest that the interspecific
competition with other coexisting plant species can cause a
greater reduction in timothy tiller density than either cutting
frequency or drought stress.

(7) The interspecific competitive ability and drought
resistance of timothy was the lowest in June or July when
the tiller generation change occurs and the emergence rate
of internode-elongated tillers is the greatest.

3. Good practices to maintain timothy tiller density

(1) The selection of a suitable legume that does not
suppress the growth of timothy in the mixture sward is one
of the good practices to maintain the tiller density of
timothy.

(2) Regardless of cutting frequency, there were very wide
genetic variations in the number of tillers per genet and the
rate of loss of genet among timothy genotypes, when the
timothy genotypes were grown under the mixture
conditions with other plant species. This study found out
many genotypes of timothy that show better characteristics
in those described above than the control variety. Therefore

the breeding of new cultivars that have the superior
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