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ABSTRACT

A split plot field experiment was carried out from October
1995 to October 1997 to examine the effect of Italian ryegrass
and Kentucky(Ky) bluegrass on weed control. Two main plots
Italian ryegrass and Ky bluegrass and four subplots (T1 =

none, T2 = tall fescue + orchardgrass + Ladino clover, T3 =
perennial ryegrass + orchardgrass + Ladino clover, and T4 =
orchardgrass + Ladino clover).

Average annual dry matter yield of pasture including weeds

over the two year period in was 15437 and 14,629 kg/ha Italian
ryegrass and Ky bluegrass plots, and that in T1, T2, T3 and
T4 sub plots were 14,815, 15407, 14,629 and 15,187 kg/ha,
respectively.
Spring dry matter yields excluding weeds in pastures with
Italian ryegrass of 1st year after sowing were significantly
higher than that with Kentucky bluegrass (P<0.05). Dry matter
yield in T2 (tall fescue + orchardgrass + Ladino clover) was
the highest of 4 treatments, except for that those of the 1st
harvest time of the 1st year, while Tl(single crop) was the
lowest one(P<0.05).

[talian ryegrass was better than Ky bluegrass in

suppressing weeds in the early spring, but was similar after

summer as Italian ryegrass decreased rapidly. Percentage of Ky



bluegrass in botanical composition increased slowly, but did not
play an important role in weed suppression until the end of the
study period. Ochardgrass in mixed pastures such as T2, T3
and T4 suppressed weeds more than that pvanted singly.
Crude protein contents of the forages including weeds were
different among the treatments. ADF contents of forages +
weeds In pastures consisting of Ky blue grass taken in July
1997 was significantly higher (P<0.01) than those of pastures
consisting of Italian ryegrass determined in July, 1997. The
results indicated that Italian ryegrass was better than Kentucky
bluegrass in suppressing weeds in spring of 1st vear of sowing
role, but at later stages Kentucky bluegrass plaved an

increasing rule in weed suppression in the mixtue pasture.
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BAEL ] oEsld ARES ®HFSL A Selucty HEES MLER
o kR BER F2o] /tFEH 1 J)dte] B8 A7 olzx don,
I ojkd Hox #2708 3 Eiel F8 Aol AYASHT MR
AEEE wobAR Ao 213y HHE BEEME e A ERS
H gdigteol ste Aol 83 FAE iFHun Jouy 2o A FTH L
HEET 53 OE ARBEETY fdoz ARER #b5 7 AR
4 75 BdHn o2 g ARG AA Hojxe AAHoln

Fevhetel EHEE Ak FE g ZAle o] AR S o) FEEW ul
Ao 53] 19923 FE 19959 7hA] 397 7} S5(199%6)0) ZAE AL B9
23%Fo] HREE v Ax, FRC 2 BESE B EHE A 1M 23t

I Aed(x, 1999), ol & |t BEZTNA 53] M@ 1 Ae RoeZe o
714~ %8(Rumex acetosella), A ol(Rumex cripus), Ho)%olZE(Commelina
communis), W& 8l ( Hypochoeris radicata), 7} A1 818 ( Amaranthus
retraflexus), @73 A (Cirsium japonicum var. ussuriense kitamura)s°] U2 B
£ ®EE= A8l(Pteridium aquilium var. Jlatiuculum), 2(Artemisia
princeps), vl#ol(Digitalia sanguinalis), (Imperata cylindrica var.
koeringii)g°l XMS o|F3 glon, 1(1994)7} F/ES vl2= LF 19X
RS 108 T 11994 g 79004 89742 2l HE 134 @R
T 485 119712 BESIY, kF4E FHEE 3958 119712 BEHn &
o e AR 2 ANBREIT BESI KE] £EHS ETAUG

RES BR37] A8 AxAE AR BET Bl FyH goy
(Voigtlaender, 1987, Powell et al., 1982, 4}, 1997; ¥ 5, 1997a; ¥ 5, 1997b;
A 5, 1997) ¥]go] @ol 285 FYF WYL ollln Alggd O E W
Meoge HEM BES WA 8N 1) F27 gl EF BE QB
MBS 22g J° 3) #PHol BT B2 (1) IPLE 6) 29 £ F
3 & (Miller and Stritzke, 1995)¢] Utk E%9 Fxo g FENL Eol7)
A8l JEEEE7T a3 20UYE Miler and Stritzke(1995) ¥ Rohweder and
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Van Keuren(1985) F°l Z| A3 vl ol A Exz9 Z7|F%E Eo]7] ¢
AN BEDH S oLt Folagas o8& AFIL Bol 48
A2 Y(Brougham, 1952: Elliott, 1978: Z 3} ), 1976; 2 7, 1983) B 2=
ol 9t m1gbael ehrik Z2ulE YA $7 Utk

A 41976 2 =29 H1983)L Y 2= agtae) gux 2
Zuprb #2202 @ REEMM RE2Tos PHAHEC we ojgegl
gojagtirt 3EF ¥ YR F 2F9 Ao YR S nxx] %ho
o EEBEAS AAYDT A a2y 2R F 295 ojFo] HExE
olgelet 2ol azta) HEMH A NEHEX T3 2o BEY U
Zo| J&S nxex R =R gtk

AE 7] B2agtae olget golagtaskes g ##S Jtxx A =
2714 &0 =2 Ak A8 AE 7h7) BEE KEZ A WG o) o] T
5 o}(Balasko, 1996) MA3] E#ZMS Hasich ey A BRasre
Selvete) &7 BBRAM F 2% exceast oFslY o MESL 1 2R
& Rl @aASE RS BAY 5 AL Aotk T WFES 717 AE )
gfad2E AYgoz Yol o|&H1 o exsags B BEY 3
sohs Aol ¥AA Utk olyF o4z AE7) BEagrt REKEe A
Fgole =20l 8 ROl dgsle] eR=aAv} okslE F HERZEOZA
o A7t AEAE HESN 2 Bash Ao

b, 2 RBAAE olget glolaetag ey BEastas) ME «
t BREMAN F 239 £E#oY BE MY v 23S KR
Hid=s

P
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on.st £ %

| Bfio]l KEAER ¥ BERAE DY vA= #HR

BREM AHGol HEMH ofF AHo| g BIRBA] Bol 28D E
FrldE] 33 F(De Haan et al, 1997) SAH7} 27 W&o RIEHEY
M & MM BEE LAsor Fo| 121302 Axsjor & Aty AR
"o}

JHAM o)9fo] e HEOE KEM BE BES AA7 M () F
27 )le ET BE Q) BERC 33 RE (3) FhHo 7T HEFA 1)
YHWE (5) 29 F F73 F Miller and Stritzke, 1995)°) Ut} #&KE) o]
A Ztxo g REHES =ol7] Hsl vuideiyt 983 21Y& Miller and
Stritzke(1995) ¥ Rohweder and Van Keuren(1985) Tol A &% ul Ut
Smith(1975)= BMEM o] 3 WYPEMS o83 W KF| 4 &
# Mine 58 LWHAS TJon BELA =30 =y gFolgtn .
ZA NN HERES Fo]7] AN FHhol 723 HE o|fo] BAH MT FXA
AX d+Ho] %3 (Brougham, 1952)KEMS] 27153 Foln HEMF
#Felg olgEt olagtAE o83t BEZE ®ol 435 AHBrougham,
1952 Elliott, 1978; A=} 4, 1976, =<+ A, 1983). =9t 7(1983)& $-2vtete
BREEMAXM olgelt golat2 s HYPHEMOR o] 8T o FEMMA =
ol HAern F 2F ex=agt29) o F2uE AIIIA Rt 3
At

vlFeMe A7t HPHEECR o8 u GBI FHEM U 1214
ZFE& %71A1Z 1 (Depuis, 1983; Janson and Knight, 1973; Peters, 1961) BREL#
glol BES JYAIAHJanson and Knight, 1973; Peters, 1961; Lanini et al.,
191 B31Eo] ot 28y BREIAEL §3 YU £EES ZAANAD
(Moyer, 1985, Waddington and Bittman, 1984; Lanini et al, 1991), ¢¥&3}9]
AELJeE F3 A7 97 BRoHSchmid and Behrens, 1972). Lanini et
al.(1991) A2 X Yo} AHoA BAANALE HFE2 A E RPAMo =2 3
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of FBIE AL of FFHo) £AERS FIANHAY BEE A FAAA
o2 3t

Smother plantst FE#e] AEH S 72 A71x] oWAM HES AYA7)
= EBhEMpolchDe Haan et al, 1994). TefA BES 27| MEAEHRS &
A3 dte 2ol oi$ F23th Smother plantst EEAERES Jdsic &
EHES 21 Qo (Ateh and Doll, 1996), LW %LS = (Cripps and Bates,
1993) Xl AAE FF380(Maskina et al, 1993) ZAH &HE FolA
PH(Hanson et al., 1993). Smother plantsE HHEE AU = S HEPY
Bo) tigto] ® & Uk HAN AEL o8] LyBm HEoT KHS Y
Adle AL A 494 v 9N FES ol &3t AzxA e BEY fF

=29 53l #2F Fo|l& FtHWilkins and Bellinder, 1996; Yenish et al.,
1996). 7)o o] &HE 2Fo2E ¢BH AYE Z2v}, oY UA, =
224}, glolE Z=2ul, Azl 2 9 Folth oy WA, ok 228 R 8
olE Zzule oM ¢ slgo] Qe 2Fo 2 ¥AH U ol FHE F
of ol 2% 2ol £MKHS 12 AF 7 Aok olYellx ST &
7 BEE o S5o] AFEINE AT Hal AxA = BEey REV)
|77 o

9 A7) EFagstas WA E =AY BTES /I 3F4£ BH
24 BEKolY W o Hel o] F Hoj(Balasko et al, 1996) ¢-2ve}
AN neF F 2Fo Asld W 1 IS viPo] BERAES b A
£ A3, & F198N YA AFol o] AAHAY 7tFod 7] WE
of EHAFA =< F 7 UL H2E Ao

e

2. BEOIM Aote #E

7t M H®

oA BAEST Je EEY Fv Y XM "G Zol7t oy W
g 40009%0] BRINT Ue Ao HESNT JYHT F, 1996). °] FA
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FRIE7F Sl= AP BREES 3655 48 ¢ 9 A1, 1995), =8 $g
Uetol BESD Je WEE & 23335 BZS v e d RE# 102, #H1E
B 6F BAH 15 dEFH 1% HolFm 1E, vdEH 1F, o} 1F
AuIER 1F § F BFo2A KEM) FHEN §H7) #RtLR| =03 3
HATH 7, 1995).

53] KEF(Poaceae)d 45 WMBZFA FFML(A repens)e &8 BiE9
SEE BROZA Z7hY BEigolM RExEded 2EBo2 5~6¥0) BfER
o AP SNE(A myosuriodes)S BA Fy YA WELE BT §
HollMe B BB Bo) BENe FFEAT 39, $AUFdE 5~
68l BAfEstd KR, I EXRERSBNAN 335¢ 24T e WLEY
2 B@gEta Ao 29 AYA. fatua), 2FNALB. secalinus), @A
(B. tectorum), 3R (C dactylon)s = S{L#E=Z B3 Qo 1995). =
g s2vel BT vistvldl BRstn e BEZE BTEHS) 6~799
ZH AL chinensis)7t AT HIE HHY =%l EHERES e = B
BAESIT Uv 8~9% BAESE I YE(L perene)o]l QT A obFAN(S.
halepense)= ¥ REQ B4 BEEXoz HHEps BAR FAIA A
o] B{t3le EHE{LE B4 Ut FATHA, 1995).

29 #HIEF(Asteracea)® 3= W Folv SIUEoIABI(A. conyzoides)
7t WHEAMNE BRESD Ae A oyl RED Fxolm FalIsC
oanus)’e Y REQ BFE4E HAxoz pAgoz MASA sHo By
A7hd e BESID Aok M I P AC arvense)v FH QA S54
BEXxoz #dd vsd Ee EB] THslc ME#HEC)T $AUddx XK
BRI ERAA 19929 X5 oy FXF FoA BELH7T 343 &
AH Atk VA I(Scropholariaceae) 2 ZNELE(V. persica)?} Q3 ®l
%3 Convolvulaceae) 2 X BN E(C. arvensis)o] MIEER Yov WolF3}
(Chenopodiaceae) 2= YW (K. scoparia), 7YX 3 (Solanaceae)d &3l RS
2 9P, angulata), ©HEF(Polyonaceae)2E UEZRBo|AIZ(P.
convolvulus), V&3 Malvaceaea)®l FHE(S. spinosa)@ A vIZ3H Violceae)

2% ABZEV. tricolor)s S MIE #E=Z ®ET ATHF, 1995).
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o] FollME MK WEM BASN: XFRHEI = 9% JMUE 9L,
ME o], ENELE, SAE EE HURUE, JiviAedze BEREES
E S2AE vl SAE HAAME FHuedE gutde], F&, AAEF IS
¥ deAviutsa kEAEREZ aAbg), A, % A, o6k o, 2 o
BG4 N7 dEs B 2 AXRBERZ TE0 XE MEAREES #/ES v
ATHIT, 1994).

53] SMRERED B\tald 2WEA REEY Ae BE2 o 715H(Rumex,
acetocella L)% #FAg)Aol(Rumex japonicus Hott), Fol&olE(Cometina
communis L)FE 1 U3 1A, 7IAHIE T 2 EEe BERET A
7F "3 dda s o, 1994),

U BRARY R AHES

BWHEWN ARERZ o EAQ] N7+ FS SFLERER 2~3¥FEH B4ES
o 11¥EFT7HA BN RREHE E3 Jon £& 5~8¥Yd Ho 471 0
E s FES BREEFPIY A3dS W Addoz ¥R 2o

ME o Ut SFHTHZ, 1996).

T3 Hug Bt AR EZ g AoHOberdorfer. 1994). MF < %
B2 EM3l 3 #mplRdA 33 10000912 EFE ARSI 5, 1994),
fiTe LMTAAM KA £&NS #EFslTry e BFRE] A H
B3l BE #EID A ch(Rieder, 1983). BT Helg HM3ts of7)
TEE WEMOEKRIE oy &Y #GY Bt KE LEH AE L ¥
S BRES ETAZING 5, 1989), M Hii4o] BEREL Jdx 3
ATHT, 1994). £3 FarQole vl EHRIZ A SFLIH BEAZIE 10~ 11
Yol Eolut ¥ == REHEAKIM, HRT HEMIAMT Bo| BRR=HE Ro=
Fo F& HS /HAn Ax, e ERERAAM & M KM EFE
= HA, Bex 2 #ERS HBEAA 2US 8ol 7HA BL3Y £& 5
~84 Fol ol £7] LfgvidelM Yo s, 199%). 53] £FHHE
< JBRE XoAM @Wol RAES Y KIESE BAFMMAA Bo] BES G KitH

o

=)
Eal

Mk
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EHEBW=E LA Uch(Noesberger and Optiz von Boberfeld, 1936;
Oberdorfer, 1994). o] #AAole TS H2 ML I WHWAA £
Ml 3000~400071] MFES £33 kh 5, 1994, Dierauer and Stoeppler,
Zimmer, 1994), MTE LMANAN REMH £&HS #EIIT 3D Rieder.
1983).

a9 golRolEe 19X BEZAN £FHMS 3~10¥€0ln HKS, EME X
o, B, RSES S RS 2% BESIT, BE A5 SAA A£F
o BAESIE 2 A Bie] AEHIY @ERMEH 4AES BTANE EH2ZA
BT ML SAHEZEFT I3, 1994). L 6~99 Foll 95, AN
Hee EX €9 g2 Ad sts4 £& I9, S HFES M Hiol R £
o @o] B43e MEEED Y JUHETIAFTYS, 1994). =& MANSy+= 39
8 HEI 4~-5¥90 BtEsle thdAxE A de HAET Mmoo 224
o] 2& do| AT EX LS S0cmo] 23] HEMY BB Q) EiHTA A
Zo] R YT QA HFick and Lamp, 1995).

EHH B4 HMHE REWNY Aoz TAEE AFHMC 4~10¥032 o
5E Jheol 27bgate]el Ao BFrE 83X Ak} updel 2 KMIe
Ro g mi T2 BAEIIY AAHFZHEFT L3, 194).

3. BAERIGEE

7} {L2Hy J5Ek

B f2iuele) BEmEMol HEL HAESA HE MESTE EhH KE
of £E#S ETAIIZ 53] H7i+d 22 AXRBHEe IF 2 REER
AT Ao HTHA F, 1989). watr B HARESS BREM RES
EI HER PIRE A= v An FHEHA olv] #hE BEE BRE
ste Ao EBWEd1 stgom Hx Z(197D), F1972) ¥ H(1978)L #HE
B EdmEC2ZRE ®AS BREsle ol LAMCITFL AL, Welty
5 (1981)2 WAl #ndtx] @S MMM BMNRAF S} TREES BRI

-7 -



Hste JE EEH RERH WAV LBEICD o EhmE] HEMNI B
EE St REM ] FRso EAL Ho Ad. 53] EwHRA
BEE BITHERER Glyphosate(ZetA A Ao Wiy, BE) KWl B3d
Wyrill and Burnside(1976)7F B8k v} o},

glvphosatee fBEAT 54 %o M2l € ot LB|ERELS EFo A
8] #¥& of Kentucky bluegrass, red clover®} tall fescued | AHY &
&o| glttr  Klingman and I\‘ium'(l976)7} B3n 3P

A 1983 4 S(1986)2 WY HMBRE BEFMEAQ LFEY BE
KerEzol Zka) #&A 400 m¢/10a EFC] EEMoleln sgd @H
Oswald(1985)€ RERE F73F BRI R BITHEREMI Dicamba
(Rh ) 7F BRIl stAT F FU98)A 4 FU98E EHol A RiERF
H e REBREQ o759 BREole whd M 600 m/10a FA], %<
B4 400 me/10a BEAC] BRMolZD T T RBITEH®(1996) ¥
Voigitlemder(1987)& Dicamba(®F8 o 2] )= hormonef RIKBITH o] TiEH B
Bz &5 o], A4 T OREEEA xS HFE Az s

BE ARS FIAHE W AW FZE Rogworts ZFelA HE A
geldAng  HEY SHEHPHRRS  AAAHGT Thompson  and
Saunders(1986)7} B a3y 19| $7hx] W02 REHS HMEMKEHOl o
E BES A 2A2AY + A}t Thompson and Nicholson(1990)e] 2§
st ch

w AHE HE

£ %0 BFBRE:(Biological control method)& #F4&#, AEH ¢ KREL Ad
9SS FAS #BEH LAWES T2Ae Fdolzty d¥n 1 23S
FEO oy 2o UA %3 BEMOT FANE F& UFo BE=R
£FIEE B T ABMdGcd Ae A= AM ol FAEE XM(Natural
enemy)2 2 5EE HEFS REVS mEI}E FEHFY T3, £5E AR
¥ % BEYHS Sl #%S & + Ud2 dH
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TFS KKOZ FIHY daMe L2Ef Aol of 25uthad s U
A2 ERFEAA olzdEuyedA LAHe FHHE HASIZ=2 1839d
FH 192597bA] Alelel] o] & BBk A Lgkol AT ols Fdde A
S BAWo R Fotgun BEEY), g49 HsE7] @ Rd UL &
of #FEAIA 1935 olFele U BF RASE © utge REAVoZ F
S ol FAdn & tHKlingman et al., 1982).

T3 BEAXNE @R Scm FEQ Hotde) s RES 3 FRE 250 H
e #iEstA ¥ M7y BEY w9 BN Z TN, BEATE R
2 HEREC BE/E #P=H1n Jdodx o nEAK,  1981). =3
Bickford(1995)€ 4£%8 BEKRc BEREES A3l dolle 4£%98@S F
Rte Zelgt dto] TFolu} FFo| B £AWE F2 FASIY el HFAs
I BEF ERES BHNA FovM NERES BRE € 5+ de wyolzk
oo, o] YL BEES 43 BRX & 5 Qlx 2 A7y #E L 52
#A%lste Aeolztn A

o. WEN PR

WER B (Physical control method)& &3] ##a9<) BFE ¥ (Mechanical
control method)el2t2 = 3tedl o] HEke £FHU FHEY KB+ HE
BT 3 BXREREY YENY IL Jtstg ¥ @M, RN FRo=
Al Hand pulling, Cultivation, Mowing, Mulching, Heating, Floodings¢ }#k
S € 7 dcU A#RZ LRSI AR ol HA== REM FAES #
£ ATE oAU K#ikE Bl Ui Jd77 JYHI Yn EEREE 5
g Fxe HE 2 BEN REM FAS Axsin A 284, KEmes
SEE BEES MREIDEXN MTRW 7S 12AA 23 FE/ #%ESO
2 3t (Klingman, 1982).

b BBl old wEMH



Bl oA BEES Qo] A BEKS Al7ic HEE AGHMiller
and Stritzke, 1995). o] W& v] 249G HEGag2 §3 T HE
g BEANIe BHAM vlg HFHolth a2y B 71 Y 2A7 Yo}
of & A FM7t Ak AA FKFo] BB AlAE7] Hol 2 zlele shispel
Bzt 24 wed Tl HEES AFsjor oy 1% ] oW Byt B3IAH @
o RS Lol BEF ZdAM H&E st Aol Fu BE&KLS Me
BE £o #ES dAst=d i $oh B2ls A A o HEA 98
BEE Urted 5 Qlvh B AP 27 Eifo] Fof 7lFo Z Hon o
Zo] HEE 222 ol&de wyo] Ho}

BAH EECl H1 e 2% HEHE BEKSDEZ HEIAYS
T G 4498 F7H dhe o7t AU (Woodal et al, 1987) B
of HEIF 2% LM Y oM FKEY Lol s war BIh AL
BGEE GTHE el # B F AL BEKIZZ LHE REFEY
o] 4ZS AYAT HE/E EFA 158 Fo| 19 MRS F3AIT
grE oo AN EEldid = e o olH B AFEH B v o3
o o3t HEE A A Z FEeS AFS FolA ¥ £ Ut
B iol A HEE AYAI717] A WHoE A F(199)S HEKBEES 71
J FHEFAMNE FREHE dUdste 37 A48 PardHe da4
A JAX 1H BEAHRAY Holx 7HE FAdn st . 22la Y
o] BEote i S4LY BHENE ZUHEAAYT KHEY 1YFAEe
Aok 3o

Al
2]

o A 3}
-3

il

n}f

o B e
P

4. HEVF BE 2 KE £E vXc ¥R

Felveto] MAEC] o]&HE KEE URE FFHFRBEEAM 20C 1F9
L= & AR 25T |4 ] Bl £Fo) FAHA . 1987). &H
Tyt oA Az, sigER, HugEn, Yol sAw T %3}
BRSO dEHA ol MM A5 ol 4 FEL Fo (1994
Bag v ok wepA BE7 BRY 2EHAE we A #HE 2H

e

nr



ZA%g WA ol fluetilM ®Ee #RERS AA e Uy RR
1 o

2y BEF nAte], HAQAHA, HAE, spdejobn T HKEE K
Fll 58 dodle AEEBHE LA JAHR §, 1987). F(1978) AFE
SopAdl A nALE7E FREY T R 9¥stn Ao

AVEAT 28 vlF Gy A IYste] LAt MHMES 2
Al AH8AIZIThT Fick and Lamp(1995)7F 23 3t 28y o) #EE #HE
BEE §%cl @2 AL Adstne BRM ME e goas} vixso
(Marten et al, 1987). Z12§A o] #E= Kol aiA o9 2F3l7] &l w7
AJooMe BYo2 BEKAA o] BES AUA712 Ath(Fick and Lamp,
1995).



m ## 3 HE

1. ABRMRE 2 BA

2 ARS 19959 1095 1997 10€7hA] EHARE BHAR BHHEH
B EEABENA 108 28 d 69 7= 715+ Y(Rumex acetosella)®l,
7TH9RE 11497 x+= A ZE(Agrostis artemisiafolia)©] 60~65% & ST,

A =F(Agrostis alba)©]l 35~40% A= FEMAA FE #Estd QA%
o AA AT

ABo] tWS KILUKEEZA HFoz FAfle o 1552 pHe 52328
EREAT LRERY T 7542M & Heldoy HERM FHS 76
o2 v§ Gy @ Jol&2l K, Ca, Mg, Nax 71F%ako] waieles +-
oJATHE 2).

2. BERE 3 KiCk

Italian ryegrass Y4 Ky bluegrass®] #B#ES Xz]1oA Z2Z 30 kg/haoldd
2 A 2,3 % 4olM A 5 kg/haolAoh. 71EF HEMCl sl x2lEz B
el 2 @ 3e1A tall fescuelt perennial ryegrass®] HEES ztz g
orchardgrass 15, Ladino clover 2 kg/hacldx & 404 Orchardgrass®] #%
fiif o] 230/, Ladino clover 2 kg/hael it}

BIEES X 200, B8 300, 0B 200 kg/haoldon KB EX 1/33,
BB VY Y 1/3%8, BIEEZA FEXRS ZE) A7 23%S 49, 58 ¢ 9¥
5 33l UFol SmEsATt.

3. ABMES +8 ¥ REEH

ABIK FUA AFA NG KRS AFE MHERRS Asc9 §
1o vehd stk 2o AFSREES BRRMS Hda 3 Aelrt gdou



T BEES 99 B 9o Fgodn

Table 1. Climatic conditions in Cheju during the experimental period

1996 1997
Month Mean Rainfall  Sunlight Mean Rainfall ~ Sunlight

temp. temp.

(C) (mm) (hr) (C) (mm) (hr)

1 59 29.9 87.2 52 236 76.8

2 4.7 21.2 95.6 6.8 26.6 1145

3 8.8 114.1 132.1 10.2 72.1 179.1

4 12.0 355 228.3 14.3 170.8 199.4

5 179 57.2 222.8 19.0 74.6 229.0

6 22.6 223.7 137.7 229 79.2 2133

7 25.1 487 215.2 26.8 108.2 203.8

8 2713 111.7 236.6 26.8 161.3 161.2

9 23.1 78 194.0 23.0 448 182.0

10 185 100.4 167.8 183 45 1984

11 132 78.8 83.5 14.3 157.7 9.3

12 9.0 51.8 123.9 9.3 76.0 62.3

Total 188.1 881 1,247 197.0 999.0 1,910
Mean 15.7 164

2 ARl #7849 A9 A3 +¥d LMo wEY LB S8 ® 29
o

Table 2. Physical and chemical charateristics of soil in the experimental

pasture

Available Exchangeable cation (cmol/kg)
POs(ppm) g Ca Mg Na
523 754 0.22 7.56 0.62 0.22 041 0.27

pH OM(%) N(%)
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Table 3. Experimental design

Whole plot Sub plot
1) Italian rvegrass 1) T1 : single crop(30)

2) T2 : Tall fescue(8) + orchardgrass(13) +
2) Kentucky bluegrass ladino clover(2)

3) T3 : perennial ryegrass(8) + orchardgrass(15)
+ ladino clover(2)
4) T4 : orchardgrass(23) + ladino clover(2)




V. & 4 &%

| EMEER

Table 1. Total dry matter vields (forage plus weeds) as affected by Italian
ryegrass and Ky bluegrass planted singly or in combination with

other species (kg‘ha)

Ist vear(1996) 2nd vear(1997)
Tret 1ot ond 3rd  dth Ist 2nd  3rd  4th Mean
Total Total
cut cut cut cut cut cut cut cut

Italian ryegrass

T1 5994 8145 1.600 2,137 18876 3,065 4,206

g}
2
Q]
§%]

2,323 11,816 15,316

T2 4,283 8,380 1,703 2,004 16,370 4,220 4567 2565 2,440 13,574 14,972
T3 4488 7630 1554 1,795 15467 5,002 4257 2511 2235 14,005 14.736
T4 4702 9351 1,782 2,125 17,960 | 5,231 4,650 2.860 2629 15430 16.695
Mean 4,867 8,377 1.660 2,015 17,168 4,380 4.420 2540 2407 13.706 15,437

Ky bluegrass

T1 3798 6218 1943 2.253 14212 3690 4,903 3209 2552 14,354 14,283
T2 4308 8238 2,135 2,787 17460 4,546 4,700 2,727 2,249 14,222 15,341
T3 4079 8,153 1,735 2591 16512 4,180 3959 2,131 2,262 12,532 14,522
T4 2768 6,002 1584 2,172 12526 4,400 4,441 27786 3,004 14,831 13,679

Mean 3,739 7,153 1,849 2451 15,178 4,204 4501 2713 2517 13,985 14,581

MaintA) NS NS NS NS NS NS NS NS NS NS NS
SubB) NS NS NS NS NS P<05 NS NS NS P<05 NS
AXB- NS NS NS NS NS NS NS NS NS NS NS

*NS ! No Significance
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BES BES Y LHEERS B 49 JEP vle} 2o} olgelgt go)
aztAFe A7) ERagtaTe] 2d Hy A gokEe 42 15437, 14581
kg/haollen ojge|Qt gtolaats EfFAN ti FFo] ERoY T 73
of A fFdxtE Holx Witk b 7 (1983) WBEMoZ ojwg ot
gholagtAE A=Al BEIS o KEo mililkol I o|E
Hola ¥thy sl B A7 Axel Yxsha] @sich ol E REo) 8
g EHol B+l ¢ HEFoE ufe EGE0] BEEE Bt AuFo
2 olgeet golaetae Higo] X £ fjRrog BAY MEZA REZ
3 WAl TI, T2, T3 2 T49 23 Fi5 S&HlEe 2tz ha® 14,815,
15,407, 14,629, 15,187 kg 22X A7 BE/ZF ol s217F AUt o) 94
of A7zt A7t gle AE FHEF HMEHAT TAIUY) H 2o FHo
Wiko) BB ARE AulF Ao g ARHHE 5).

BELE 19290 199%6dole dHA 7oy AA HFA HPEER =&
ME BEMS ol AEES 24 239 234 FEREI vnA olg
gt glolagtael AE ) ERIagtATolA 22 17,168, 15178 kg/haz M
olggt golata A thah ¥ AL EAT 2929 B ke
FBEEDC FRT zlel7t gAY ME ol Hlus) B o EAZ¥oE &
a7 AATHP<0.05). & TI, T2, T3 ¥ T49] &HKEkS 22 ha¥ 13,085,
13898, 13,269 ¥ 15131 kgolRom, ex=stxe e Zzw EHT
(T4 % ext=aztx gddx 38 9 EFAF EFR(TAX fo4Hoz
S ANEFES QU WMPpEME EEE(TDAA 713 @& $3o|dnt A& 3
A EREFHY odtd 294 FE vlgo|gA g0 ¥ IR B 2, 19D)E
FaHTAM MBEEY oLt golazar) BE T 2dE JE oF 3}
HAn AE7) EFag2E A3 zlge £FKES 71H 29 v
TFol W otk FuiHoz ERFAKE] & 2= 1A E ¥
25 R HHY L gojaetx Fo BRkol FotA(RH 7, 191, Rehm, 1972)
BEE] &% liko] Juizoz E3te Hog wAL



Table 5. Dry matter vields of forages as affected by Italian rvegrass and
Kentucky bluegrass (kg.‘ha)

Ist vear(1996) 2nd vear(1997)
fret & ond 3rd  4th Ist 2nd  3rd  dth Mean
Mean Mean
cut cut cut cut cut cut cut cut

Italian ryegrass

T1 4228 2103 284 0 1634 770 0 0 0 193 924
T2 3783 3938 815 1,535 2524 3081 3404 2437 2030 2,743 2633
T3 2964 2670 977 1,021 1908 3601 3003 1,074 615 2073 1991
T4 3564 2244 321 1398 1,881 3386 3699 2,073 1827 2746 2314

Mean 3636 2,739 599 994 1992 2710 2527 1,39 1,123 1939 1966

Ky bluegrass

T1 365 332 297 273 317 2297 1425 1,101 357 1295 806
T2 719 1018 1317 2065 1,280 4,046 3,732 1690 1.699 2792 2036
T3 219 1297 692 1638 1461 3260 3621 18% 1775 2639 2030
T4 283 471 638 1163 644 3080 3153 1.769 2464 2616 1630

Mean 891 780 741 1290 926 3171 2983 1614 1574 2366 1631

Main(A) P<OI P<.05 NS P<O5P<05 NS NS NS NS NS NS
Sub (B) NS P<.0l NS P<.05 P<.0l P<0l P<0l P<.01 P<0l P<0l P<0l
AXB NS P<06 NS NS NS NS NS P<03 NS NS NS

*NS  No Significance

£ SlME BEE AT BE] Bl sl IKHRTIZ ARRE
HRE vlw3lPch

2P 2o KEHY EHKES 7|dAD viel go] AEH7) BFaahA71(92%6
kg/ha) Boh olg2igt gtolae21(1,992)o A AF3] EUTHP<0.05). 7z 7
(1976), Tonkunas et al.(1973), Heifer(1972) @ Steen(1971) S°] &3}z z]o)



ryegrassE ZHIIAS o 19z HEKES ¥ & YUthn & Falel A3
gk, 2 E ol ltalian ryegrass 2379 &Rl Ky bluegrass 79 A B
o ERXOWHP<0.01) w2 o #(4th cut)o] 7FA = Ky bluegrass 7oA §9)

3 FTE FADP<005). clgY Folagtie FEFEFC) WEn Wi
A7) EFagas MA3] Aegke EA4S 287] i 2ol(Balasko et al, 1996)
AE 7] B

FARLE HPEMOZ e Beol Aol ARFFE KEKEO
MA38] FrEE Aoz Atgdd

MES HEs 2 o T2ASH27 279 T3EHAUG golazta M
o kel 22 1850, 1,684 kg/haZ A T4(L A=k~ M T ; 1,263)
R THUGHT ; 9869 R Boy 229 o3 Z47} JdebdthP<0.01). 18
U AE7) Efags 2ge 2B #HadlUd goladl: EHKRES 2714
A A4F olFdle EfaF KES F/HAZ T o2t golaglre 2
ol 3 83 e F, 1987) o] 2% E g EXE LA AE
| EFa%2e MM Aetr] & go] 23d 228 d odUusd g &K
He £ERS WMHAI A ekt

2zt S0 EHLEERINNE ol IKERMOE TE RER KRS 2
ol & # Aoy ME REMIAE foxE BATHP<00D. & T2, T4 T3
3 T1Y Wik 27 2,766, 2681, 2,356, 744 kg/haoly o0y o} 7}
stk ojgeEet gojagt: Z§ToM AP 2tolaetAst whe) Ale}
Aok ol AL J/EAQ o2t golaet2yt ATH F vl Fho] o] A7)
BN EWRETF ol AWM Lo 3 HAUR ZoladAsHA 5, 1987
Smith, 1975) g gloiA7] WEelgtx A5t AEI) EFagtx 2T
A 1, 23 84719 HFUYE glolagts 2 EHAFY kol %oy
Aol 2 3, 43k F8A7] olFolE eat=astArl Fxp Ebakg)

Charles(1972)= BBEMAM ryegrass7t & o|F g3lsm 2 9x=
azt27b kel $& E#ig vreEdn § 239 X Sve KER
HoAMe BEd AEstd 28 fAY F e 2FL exp=ad2gT Mo}
Atk 28y 3% ¥ 4~59 Z0H9 A=Ak g3sHe P9 gon
2 ol¥o HRTAM 728 #E At Dehe F¢7 ¥ HE W &
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Hitkol =& MERMES o] &3 AH Read and Camp, 1986), IEKIFIFHB K] 3%
HEg =& BES o83t #Ee Zitol o] 7|=2(Arechavalets et al.,

1989, 743k 2. 1991, e oAU BKEES U2 BES oA de Uy
(Miller and Stritzke, 1999)& AlE8t3 7t d REH MAHS drle Aol &

A 2o
2 WAMEE

3% 1M Ee vieh 2ol MBEME gt Fdoladtir odE Az
BEDHC A8 Loz 8o f8tg o2t golagtAs WEE
oz 3= ZHe #HERO) 30% FEAd ws AE)y] BF agaps o
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AN EXRM 2A=aae hEK 57%9 FH 40%FEd Ve 22
agtapoNE BE 21%, F2F 2} adAv) 3%k AF A 2
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2 REol Azs7]) Wol o] HREBS K759, HNE L Y= Foz
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Fig1. Botanical composition of mixed pasture with :P
companion crop ltalian ryegrass in June 1996 aTs
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Fig 3. Botanical composition of mixed pasture with

|

[ R
companion crop ktalian ryegrass in October 1996 oT3
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Fig 5. Botanical composition of pasture species with
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Fig 7. Botanical composition of mixed pasture with
companion crop ltalian ryegrass in October 1997
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Table 6. Crude protein, NDF, and ADF contents(%) in forages + weeds as
affected by Italian ryegrass and Kentucky bluegrass planted singly

or combination with other species

Item Crude protein NDF ADF
1G KB 1G KB 1G KB
May
Tl 188 189 63.1 719 395 451
T2 18.3 16.2 727 76.3 44.1 38.8
T3 15.9 17.1 75.7 78.7 417 459
T4 16.6 158 78.3 74.8 482 51.2
Mean 17.4 17.0 72.5 75.4 43.4 45.3
Main(A) NS NS NS
Sub(B) NS NS NS
AXxXB NS NS NS
July
Tl 9.0 8.1 76.3 75.3 457 485
T2 7.4 7.7 778 78.0 495 46.2
T3 82 9.3 80.9 795 46.5 52.2
T4 124 8.3 80.8 79.4 495 49.8
Mean 9.4 3.4 79.0 78.1 47.8 49.2
Main(A) NS NS P<.01
Sub(B) NS NS NS
AXB NS NS NS
September
T1 14.8 14.8 719 735 41.8 40.0
T2 12.9 126 735 - 734 37.1 37.3
T3 17.0 15.1 71.8 7.3 40.6 41.6
T4 16.1 176 67.9 73.2 41.2 394
Mean 15.2 15.0 71.3 73.9 40.2 39.6
Main(A) NS NS NS
Sub(B) NS NS NS
AXxXB NS NS NS
October
T1 15.1 140 69.1 719 47.7 448
T2 15.7 155 77.1 76.4 43.0 455
T3 16.7 181 79.3 74.1 425 39.2
T4 183 155 78.4 76.5 386 372
Mean 16.5 15.8 76.0 74.7 43.2 41.7
Main(A) NS p<.05 NS
Sub(B) NS NS NS
AXB NS NS NS

* IG ! Italian ryegrass, KB : Kentucky bluegrass
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Phosporus contents(%)
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Fig 9. Phosphorus contents as affected by ltaliann ryegrass .
planted singly or in combination with other forages ——T3
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Fig10. Phosphorus content as affected by Ky blugrass —a T
planted singly or in combination with other forages —— T3
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Potassium contents(%)

Fig11. Potassium contents as affected by Italian ryegrass | —a— T2
planted singl or in combination with other forages | T3 ]'
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Fig13. Calcium contents as affected by Italian ryegrass _.:2
planted singly or in combination with other forages | _,— 13
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Fig14. Calcium contents as affected by Ky bluegrass T2
planted singly or in combination with other forages | = T3
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Magnessium contents(%)

Fig 15. Magnessium contents as affected by Italian ryegrass
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Fig17. Sodium contents as affected by ttalian ryegrass :__I;
planted singly or in combination with other forages ! —— TS
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Fig 18. Sodium contents as affected by Ky bluegrass | _a- Pz
planted singly or in combination with other forages | —— T3
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