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Summary

The effect of four levels of N application and three mixtures of seed
on the establishment, botanical composition, dry matter yield and mineral
content of oversown hilly pasture were determined. Levels of N applica-
tion were O, 100,200 and 300kg/ha, and seed mixtures comprised orchard -
grass(Dactylis glomerata L.)+ladino clover(Trifolium repens), orchard -
grass + ladino clover + perennial ryegrass(Lolium perenne L.)and orch-
ardgrass +ladino clover + perennial ryegrass + Italian ryegrass(Lolium
multiflorum L.).

The results are summarized as follows
1. Perennial ryegrass, [talian ryegrass and ladino clover were established

better with increasing levels of N up to 200kg/ha, but Italian ryegrass

and ladino clover were established less with N 300kg/ha. In October,
establishment of orcha.rdgrass increased by the N application. Establi-
shment of pasture species were not influenced by the seed mixtures.

2. The application of N considerably increased the number of tillers of
grasses, but did not influenced stolons of ladino clover. The number of
tillers of ryegrass species were more than those of orchardgrass.

3. Percentage of grasses was increased and that of ladino clover and
weeds was decreased with increasing levels of N application. Percentage
of pasture species increased and that of weeds was decreased as the
season advanced. Percentage of pasture species was higher in orcha-
rdgrass + ladino clover mixtures than the other mixtures.

4. Dry matter yield of pasture was significantly increased(P(0.05) by N
application level up to 300kg/ha. The highest yield was obtained with
orchardgsass + ladino clover seed mixtures, but showing no statistical
significance (P ) 0.05) .

The pasture dry matter was higher in 2nd(21June) and 3 rd(11 Aug.)

cutting times than in 1st (9 May) and 4 th (7 Oct.) cutting times.
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With increasing nitrogen application levels, N, P, K, Mg, Na contents and
K/(Ca + Mg) equivalent ratios in mixed pastures increased, but Ca
content decreased.

No significant difference in mineral contents was found among  the
seed mixtures.

Minerals contents of mixed pastures shwed a marked seasonal varia -
tion at all N application levels. N, Ca, and Na contents of mixed pastu-
res were lower in 3rd cutting time (11 Aug.) than the other cutt-
ing times. Kand Mg contents of mixed pastures increased with advan-
cing season, but P content was not different among the cutting times.
Mg content was lower than 0.2% in 1st (9 May) and 2nd(21 June)
cutting times. This suggests possibility of grass tetany, if animal are

fed the pastures without Mg fortification.



I. #& ELd

Brim kel oA d e mEIACl K FIES £ A & ek ol
BEAENES Zol7l W&o el £&S wpymez Fygstoa & o FH
g ole ADE Fikolth Iy o] Hike wMiEK ®Ao) @&EA HHH
i, Bk fEmtts Awstn doid, Azhelu wbFol we @il kil
KAEAM = Wk EHs Urber & Reg Eo

T TSR SERES BHHEE BEAZ & adi2 2% AU s
WFEEES st HES HESIEZ BHgol MalfEdt i o] we 3o
A FIHEE 4 2ol New Zealand i u]i28b wo &pE Aol = o) x3E
BRI Hol 2ot

ABHn it EROlMd 71 ol el MiME A d4Y N2 EEs Yy &
AE BMANA T dolul, oli sl Braim L Mmstel & Stk S prishs A
o] MAMTIY] EFHET wY F = Hikolelr Chapman 3} Campbell (1986)
o|ud Barker et al ( 1988 ) & #ikstaich 1eiv fpramel fmolys LR
feiol 1ol Gol hatwt oF 100wk o] nrgivich (bt KEL, 1989). webr #%
BEiEs A Hgol ey=1 3l

G B S BEgTell wlel AERFIA] figJJo]l §4°58k0] ( Losper et al, 1967 ;
Rehm et al, 1972), 53] RAFML G BEBERZ NS L Azddan
Pollock ( 1989 ) o] # 3t up it}

3k, Hunt ( 1971), Frame et al ( 1972), &9 4(1983) & Ri&HE A
o Italian ryegrass & HAAA g £#H S At Freiole] wag it
Azl g 9tk s+ on], Italian ryegrass® #AL P i gEols %
R7F 20 g Zloletn Azt

Feluviebel RS EEE AL ol Pob (iR MEE, 1974) (Ui
el MR EEYE ES RRET otut mEmlel Aol kE L2 ()
oo 1982), okl ol M M E = RHES mEHBRT S dol 4 9l ol
FUNEC e 20=3

Grass tetany v= HIEHRM:, WIEHNE, BRYGE, TEvol wel @88 W=t}

Ol
It

i



(Grunes, 1979). w3} £ ( 1986) 1= grass tetany = $EA Mg & o] 0.2
% ol8h/b EHwh gL WaEtEo] Qo el eliEstel RAERS WA W 2
nagtgol Trobdtha 8t9it}, Reid and Jung (1965 )& -3 Mg & o] wx
- FMEH WILEZ RAR #EAR Mg dho]l #ing cha skelor], Metson
et al (1966 )& :#E} 7l & Myl & s sd K%l misA Mg 4
B MUAl A grass tetany F/EAo] wolzitka #EhAich

A PR BEANL Zu gHgiR el Atk el e, Bl HAET A sEN
off males EHS RSt SCERIER obrlH = fiiel mEY B2 S FiEsle] &
el EHLER S #EHESH sk g s 2l ok



. # % &%

elvhobel @A RS 9,875,000 ha 24 1% HMEE 67 %8 245w
sionl EbE RS WA 2 ERAEEAS 1,325,000 has #ES T Aot (4,
1983 ). aeiuh, BAHENE 2 ERmRIZRN (1979) 9 +@mg@mmacl o st
VHER TTRETIRLS 845,964 ha 2 ®kEl ov], @I H#G &l A Weinberger
(1982 )= ¢eivhetel i Hiis 52,000 ha o)yl ¥immiE 380,000ha
et shT

Selvkebel A faktimel Bkt girel Al wetedi= ek 4 (1968),
FO1964), G (197203 4 (1974 ) 0] #4:8 up 2lom, fEelrd s oo
B TRt o2 i fio] $lof gith ( Brougham, 1954 ; Norman,1957;
Copeman and Roberts, 1960 ; Robinson and Cross, 1960).

Fefubetel HEHE S FIAI S W ol ko x tihol e s RARK L e
orchardgrass, timothy, tall fescue, perennial ryegrass, kenturkey
bluegrass, red fescue 3 red top HolmM, Ff#i= white cloverd)

i1 Weinberger (1979) % Bartels ( 1981) 7} & s}l o),
1. AifcE KB4 L hEES] 2%

ABHz G EIRNA Vhd olel & Ml LA ME AR K EEY A
ol delubz BAS BrAd T dos, S2luetel gl N HgEH
£ CRAEE, 197000 olshdl 71 Wo] fifEsts SMe BARMO 2 PEAKY
el 38.7 %7} olol Hate| giNiEe]l B 88.75%7F mAlel® o2ty &
At

Copeman and Roberts ( 1960 ) 2} Robinson and Cross ( 1960)cl 2] &t
M5 e el RIp2 bt MBS Ad Fed wENA, fID, KK,
mE RSl Aoy sk o

Bt E (19710 & Fomd sl A RAR Boart el &ush: 7t
& mEd flelge] v gSMETe gaw Zoln Wishmel WS K



MY A ol il o) shed iUk S Bpdiel ok schar @y
b oolGd FOE i p ool ladino clover 9 g lubs] olite] i
A4k orchardgrass ¢} Ky 31 fescueo| ‘{30 843 £ FEli $Hisel i

EoabE eIk silvh AR g i o BUgEfRl et ao)r) glow,
Gartner et al(1957), Hubbard( 1957 ), 4 #£(1971) %S FAF e
o EHel AR Al ddor kgt gpol o grrielel smaol "G
A gou] Gartner et al(1957) & ol & Wity doj g eimac) siae] gExol
fiffstel o7} wmsE S dote weinime RIEEHRAA olu &5 M
gkl gtiel grEs T2 @ Eoleti §9)

Hall et al (1987 )-> tussock #iffzio] iAol Hiighhitmel waohniel @
% A B EMUES Brdislal e d sl v st o o] ASgishch o
# o1k, Chapman and Fletcher ( 1985 ) t= ol i fili: (FH]Sh 5% Sk
fp HBLolvk ol — 1wl Uil ¢l vhel dhiityel TRy BiES el
tha #vh Chapman et al (1985) 2 % iffi’ES bpiistol #risel w17
shAl 8171 516l white clover 9 ryegrass ] 7291z Bpr&rmlol o] LW el
¢59) oLt orchardgrass <> [ffi@el Filjo] .4islcly 3l9ivt, Barker et al
(1988) 2 PrAifiis (e Ldigidel i BErEsES S48 s A 2
VEALEE AR ol v ARG ST el RAKFMIAT HAie] MYl ar HR Y #msic)
ULV

ASBRES Gt IRl A BF wroll {5 0] st wiEie]l #rpe Fostn, Ao
(1983) & 23 fity ol A Italian ryegrass & #A#S of gfHo] FuEd
ol wbe} orchardgrass, perennial ryegrass 2 ladino clover & 2o 2 — 3
el wrepo s Mkl Wigi{bEl= Mol orchardgrass 7b ko= {8 4G A
of ¥lonl KLkl FrEie AAS Mo st fmolitte itk Chapman
and Campbell(1986) & ZA"W&l ¥t g BoNA KK B @il <8l orchard
grass ®} ryegrass = RIMWOZ FEEHAT o5 #iol o] olduin aln)

2. AU EM gRAA REBEIEIT REEE 2= BB

ot BB B4 % B BIRS slobah] wo AES 9rl e M



3# K HHE WL Futslojof s, I F HEHIEMS WHIlE WS pE
Ea=2

TR ERONA Ehfds] FErt B ol E fHIEH KiEE KA
Frecieel Ea strel BHE7 gllou, MAFEEIL $e ZolMEs kol 4
7 Az stk (3 %, 1971). Z22{Yk Losper et al (1967) & #gs
9 ol EEIEHZ RAIPSle] westernwheat grass 7} B EY BEO HHLE 4
¥t st e, Robinson and Cross (1960) & Ze# g go] wo il
G ARE stuat & e THEES BEctad HEd RS 5 FA
U mEEHE mHStE Aol {iflsitt sl

Copeman and Roberts(1960), Laidlaw (1980) ¢} Thom et al(1986)<
3eAE - woll Aol LM KAlS HAR By g g BE4HS K’
BE) @MAA MA BEe] AHD AT R stolend, Arens (1987) & #is
of WO HEEH BRI AEHEA 24 pEe $eda o

Pollock (1989) & A& Z# #rzrbold #HE Mgl HEIEH KRS K
ARtgriel ERS M EAZ g don] RS RIESHR] oW IR E Eqlel 3¢
# rzoz okl Yiiye A Fitka sl gy 4 (1978) & Hupyvim
el RER R St AR A saS fikste] ghnitel gt
HAdn

ZHIEF] HEAEFE Al of ste] Roberts (1960) = ##& 3 [ggol sl 2ol o
Zol|uh Bzt BES sl gaymted AFS FA dod 96l o Bl g
HANREES Bxsctd 2HY A HwBRS KBAII7I A B mEd 22 BHe %
farrel MRSt FHEH = KE7E Bt ERRHS BRKT Nl RS o
fiEsts 2ol Fotx dton, ERIEE RAR HEl HE7 3ty Ao

Pollock (1989) 2 #E# 25- 75k ha WIEZ RAR Kol EXFFL I,
BHmCl BES g I8 & Atn #EA T T8 EREES KA 58,
TEEH 2 W& ®MmAZItz Wilman(1980) Hollington and Wilman(1985)
Willman and Holington (1985) & #4391 on, Rehm et al (1972) & z#
AL Z el AERS EBiE v gEe] RIEE UYE BES X £y ov
ofd EHE WIESEA AR ls gl dttn g,



%5 (1980) 2 Zudgimol s RHel RAEE o] Woldol whal AL At
&S gigel wet atol & uetdo] RARMKE AL woldln TR ¥
ob2l = ffiroltt stk =3 Lambert et al (1986) 2 New Zealand it
Do) fiphbel Al Wi B HHCETET #eREE ol wet SRitAe] ol Hoit Bl
gou ol e HAEMmoR EEH XV BEHEE D HEHE AYHEIL wing
o 2A RARHES] a0l #in o Foletn st th

Thom et al (1986) 2 ryegrassol 2#EZ WKICPAS o wmtE, S EE
7lolot HE 50-350 %74 wWIMAH AT Keis] EFFE B EATNE KK S
stckm #@ith Shah (1989) 2 HAWME BHdo g ¥R o X FEME
me 1abells #ET 60k WY BATAEES #mAZ ., 2FEAd = 2B
s ohatd 90k RAEVE #riel RS ATEMoZ BinAlH ool ool Ueo]
et Zintk Al well vhro] fgiEshs Aol kel of EdTy Ak ®E R
iz el RAH #ded 4 EMo R wmal o (Baker, 1960), 4, 5, 6/
o] WA ey RS R EERES 60 %7 Sl (43 %, 1968 2 RT1988),
7, 8 A9 ML EERS WMt Holzithn stk Power (1988) - ZESH #
grel Wil #onrel BEALS MAlTIe s BEel Biest skel il 700 R
FEAS) IR gl ot o GEe vheEskels Mol 8 3 45l
Al s pnstch o @ oh

3. B A Ed Rl v ¥

Ar S B REHA oA g S W Yol W Eel el &
S IRshE A EmAENS %Y F U REASC] LESOL

B s Zeigdo] olsiA %% w ol orchardgrass ¢ ladino clover &
BHEStE 2ol #thn F(1962) 2 Hastd o, olE HMES ] EHol =9
— g e BES W ER WEEN AEEC 2o (&F £, 1976) . o]
ol e mekstyl Slstel iAol wE ryegrass ME EFFHCl # 4l
= kol s %ok ( Heddle and Herriott, 1954 ; Alcocks and Morgon, 1966 ;-
Hunt, 1971 ; Frame et al, 1972 ; &= #, 1974 ; &3 4, 1976 ; 4374,
1977 ; &} 4, 1983).



Heddle and Herriott (1954 ; 1955 a; 1955 b)-& perennial ryegrass
o} clover & ¥ & o ¥t} orchardgrass ¢ clover & RIS w7} ggiol
tiAo] wol M7ityy skl ow, o]l ol orchardgrass gl /4 RJjol] okl
#i &7} orchardgrass @] /£ 25 HiMEslTH s 19l o), o] orchardgrasstiiy
ol wighiifEo 2 WAool whE RERE MAste #aoel HaS BFMAAG
21 89tk Chapman et al (1985) 2 ryegrass ol HBiZ S orchardgrass® v}
whizTh oy Bbgl o], o]71 2 Arens (1987) 0 olahy jmr{Em #HM: wjFolzti Sl
At

P &£(1974) 2 3 (19760 el gylcEe KBEmiiols Italian
ryegrass °| fff@itt# o] okl webal #iny o K%Kl Italian
ryegrass o SHFu] &2 ool @MliE el WES A Xsleli orchard-
grass B g 4ol Woir-o- Italian ryegrass @) [thAio] wpnslel wel @ sioich
Aokl @ £ (1983) & ik EE H kD A A A7 918l is Ttalian
ryegrass @} [hHio]l {iéhsl K8 witfiel \= orchardgrass @ ladino clover®l #ff
LRI kA Italian ryegrass thAo] w2 ROl Mol ou AR
THieli- Italian ryegrass 7} Ki/EfEIE 4ol (L S o) 22 Falch o @)

Alcocks and Morgan (1966) ¥} Hunt (1971) 2] #it:o] el &k ryegrass i~
Sl IR el Mool woka dkelo, olel gl ryegrass 7b whE) AR O R B
¥ ul Frame et al (1972)¢ 2lehl red clover ¢ gi{3%! Italian ryegrass
ol faty Wk, @ibAd B MERAAGES #wnE o gael #4e oyitt
e

4 (1975)2 orchardgrass ¢ clover R#EH &l perennial ryegrassi: 20-
30 kg ha gpnshd sEK el BEAEC] fiEm o R wmdthn shelov, fot
4 (1977) & perennial ryegrass o] fEffiltAo] 5 WMUTE BH e W
oub zolid o) Fel AES A& Himeldtty ok Zefvt Haggar and Squi-
res (1982) 1= ryegrass o {EfElb4S Buchmmoel g8 +2 Xadleon =

el et el e 7 v sk

EEOK RS thES ERmEES L
ZEIEFE BIEd o e el Na&HEe win (Wilman, 1980 ; 855, 1982;



Gaborick. 1989) &k, i & (1985) & #kflzmol = 3 A EHAVIZ =2
ol Na&#o] #mmettdy sixlovl, Fleming and Murphy(1968) & #HKE 74
Al g et gl N4 e Ffio] Algel wet @it o stk

Whitehead (1970) = %4t FiE= LBl Pt Kol &go] £452 4 o
ol # el Peol Kol GES #mr7Iuv, L ol o] Wow #Kiiol Pe}
Kol 7nge @pscka shglch, ¥k Fleming and Murphy (1968) 1= ##ie] P
oF K& e ZFgio]l Aol wet st shalon, ®EI B mol AR

pal #te] P9 Ko 488 H4¥T Gonzalez and Sanchez(1989)

= st9loul, Kiotoko et al (1982) & o]% 4 fo] =i sttt

#riio]l Na7;hi e #ERKIESN oA @ pns o] (Mayland, 1983), Fleming
and Murphy (1968) % Metson and Saunders(1978) &= #fiel Na {7iie #
gicl whet AglafstAl wstolvha #ig v, Carcia et al (1986) & il
whs #ibrh a2 esktha shelth

Whitehead (1970) #i# fiitiell £ S RAESHD G RB 7 b sto] #iRH
o #Caxt Mg {ifgo]l M dtha Fov, iy Ca{piad FHARIES] WMol
el yland (1983) += 519 o}, Ebelar et al (1987) ol 2] 5hH 2~}
ol Ca{fhd gAML #idcka shaivh &8 ol fR0EH Wil By
Ca 34:0) %Z56tA Wglctal Gonzalez and Sanchez (1989) 7} @4 dtol o
Metson and Saunders(1978) -2 Ca 9 Mg & e ool 3 A -&ol vigitty
skt

RAMEEAN Mg 58 KEBEA 2dsi wmely 22 iEs mitel s @t
t}.r Penny et al (1980) % Papanastasis and Koukculakis (1988) = #l;
stol o vk Mayland (1983) &= #ERIEZE BaiN Mg G ol RS 72 adthaL
stgicth, Kiotoko et al (1982) 2 ol Mg & 4ol &l 319l ov], Fleming
and Murphy (1968) & ZCEEFE WIEY S o Mg & kol FFiol e #i{brt
gieltk e &kgivh, 2#ivk Grunes et al (1970) 2 RARK e w5l Mg &
o trar ZtHeh 7K KHioZ Mg o] Wobdttn shelom, Jacobson et
al (1972) & @il g N3 Ka ol we vkl Mg & o] wrka &gt

Wiy Mg 7o igo] e 7ol 4o} wioke] grass tetany 7} BAEFITHu Sleper

U
§
(=



et al (198002 #®&EP om ryegrass HEol 8rass tetany & MEdtn &
& ol xo o] (Cherner and Robinson, 1985), FFk#eel =#el ZelfEk el
2 tall fescue ¥ %itpelld Not K& go]l Wnste Mg & &o] Hste]  grass
tetany 7} 38/E¥Itt 22 Grunes et al (1985) & #4;38t9it}h, Sluijsmans(1987)
2 AN Ng#ol Bovl Mgafo]l Holzlvtn &9 o, &3} ZF (1986)= %
Aok zrel it M Himel Mg dlio] {KTF7E slo] grass tetany H4 o]
Wi skl

Wilcox and Hoff (1974) & £ ML S W H&el ammoniumM = KE
wisf (ool 2ol ¢lar, Casb Mgaimel Ms: 24l MAAIZl o el mkibs
D7kl amide vb EHRTYICHDD Shelch o4t olvl @ipIiiel MK {jiHo] K
#oll grass tetany {r 2oz fivia &bglvy Zivluk Molloy et al (1978)2
LTSl R 4R Tiel Ca, K, Mg and P 7o) ##{lol o] Aol ¢l
o Zl= gl B0 2o 74 sk Q9le Ca 9t Mg 7o) otuel ZEmIF
woolEhe] nitrate rhpol HEN, TR HUKEME BOAfEmel wlsl smzegel A

AP SRR R 5 24 R d| I A= SR e R



. #¥ 2 Gk

A A% 19884 8 AFE 1989# 10 A7 N AR BERN Wi 250m
A AR frrictlth REBEIME WRIEZL oF 20%0]x dhpjeldlon, &
MUk NS T RER Wbl s AR B

Orchardgrass (Dactylis glomerata [.), perennial ryegrass(Lolium per-
enne L.), Italian ryegrass ( Lolium multifiorum [.) 2 ladino clover(Tri-
Folium repens) 4 BEFE-D (Hi{3le] 1988 i 8 A 23 Hell sl HEwH
off who g BFaii: AT 5 uelol olsl Wi BURSha IR KRSkl
rake i (bebel Hugm s Shelvh sroluh ffEY Rl BB diaio]l AL ( KEe

7% 4 id% ; orchardgrass : 62 %, perennial ryegrass . 40 %, Itailan
ryegrass . 71 %, ladino clover . 0% )3dla] perennial ryegrass s} lad-

ino clover if 19897 3 /1 10 [iel 12} K5t bl S alifkstolc)

GABE GZilir AR KHED. ki Skod hat) 0,100, 200 % 300Ak¢el 4
B, RRELYT- Ml (A orchardgrass ( 32 k¢ ha) + ladino clover (8k9, ha);
B ! orchardgrass ( 16k9 ha) + ladino clover ( 4 k9 ha) + perennial ryegrass
(20kg ha) ; C : orchardgrass ( 16k¢ ha) + ladino clover ( 4k9. ha) + per-
ennial ryegrass ( 12kg. ha) + Italian ryegrass ( 8k ha) )iz %% 3 W%
sho kil fliiioo= Aliwrehaich 4 KBgmel /)3 3 2.5m (7.5m)e2itE

Rz P 200kg ha, K 100kg ha o] N& P k4ol wpa} whjstela, P
OIERAM AigE, KO N fifge] 133 KR, usr] 238 Bipe
TE AR S skl

iz 19899 50 9H, 613 2101, 88 11 H Z2e8lir 104 7 Aol #4%
11 i sF oL ek

A KB BHEol BN 4542 table 1ol uER 2 ow| RKEMifdifel K
frff-2 table 2ol A=At

iR el RS % wobeh BURERREEC] 20emXx 30emo} WS 2704
Jritotol FEEtE 35 0 ob 210 OOl ARGl i st MEE Mfrshe] #E4ialfEes
fif el al g p sk el o4 R BLr st SRS & el M g A el
10 flgss Mo Bste] 1 grfegel 2ol ghsta Fyshs]



Table 1. Chemical properties of soil used for experimentl)

PH(H,0) OM? Available P,Os Exc. Cation(me,/100g) C.E.C.
(1:5) % ppm Ca Mg K Na me 100g
5.29 15.84 6.19 0.781 0.572 0.182 0.167 13.582

1) Soil depth: 15cm.
2) Organic matter.

Table 2. Monthly temperature and precipitation during the
experimental period!-

Atomospheric temp. (C) Total No. of Precipita-
Year Month Precipitation .
Mean  Max. Min. (mm) tion
8 24.8 27.9 22.0 12.3 2
9 22.5 25.3 19.1 71.9 8
1988 10 17.8 20.9 14.9 7.5 2
11 11.8 15.2 8.6 18.1 7
12 77 11.1 4.7 32.5 8
1 7.2 LR 4.8 120.7 12
2 7.5 10.2 4.9 129.4 11
3 9.5 12.9 6.5 59.2 9
4 15.1 18.8 11.5 40.1 5
1989 5 17.3 20.6 14.3 128.9 15
6 20.1 23.7 17.2 137.7 15
7 25.1 28.2 22.6 179.7 10
8 25.7 28.5 23.3 120.4 15
9 22.9 26.1 20.1 347.2 14
10 19.2 22.3 16.2 0 0

1) Data originated from Cheju Materological Station.

— 13—



wYE D MABRES & BEolA 1mx 1m @AM KES AWt HE

ES pEstdth o] EE & EAstd 2 F 100 g2 Fskd HEEH= XY
SES T HHER BABRES 4 & BHES 85C] dry ovenolA 368
M owmA & 2 gmES Adskden o mumRKe ®EHS TN FIMSKH

4 pHi= 1:5 H,O (BAHREE, 1988)1 olste] Rut¥ 5gol K&
A 25mE st LAIZE HEH pH meter 2 JEStU 2, A#H S Walkey-
Black #: ( Page, 1982) ¢l oj3te] Ruz+% 0.2 gol 10m2] IN K,Cr,07 &
23 20me] conc H,SOS fmste] 30 8%l 0.5N FeSO,7H,0& &7 3ttt
M &S Lancaster i (EFHREEE, 1988)°l o8l A&t 5 goll 0
ol BHES metel 10450 195 EaAA BES S F otmkel os #l
wateich C.E.C. & Brownol ffibhyh CERAHHEIEE, 1988) o2 H#fstdln, @
mtt Mg, K, Ca @ Na= 1N-NH, acetic acid(pH 7.00) 2 BHAZ *
Atomic Absortion Spectrophotometer & Ffdted 43475+l th (Perkin-Elmer
Corperation, 1982)

ikt 85 ol A gyl A2 1.0mm Screen®l Wiley mill o1 ¥# 3t 2
S grHrk KR FIHSH

$iiol {T#giE %4 Micro Kjeldahl % Flijstel gk r1«! 5 (AOAC, 1985)
i (Weatherburn, 1967)¢l ¢l8l Ammonia & #j58hSl ot

el Mm-S Yoshida (1983) el Jigkel elal fiiftistel Pz Hfniko =
UV Spectrophotometer i+ FjHsted jgsEstel i, K, Ca, Mg Ul Naiz
Atomic Absorption Spectrophotometer & |5¢3FSith ( Perkin-Elmer Corper-
ation, 1982).

ABprh R oyl 98l it s sl
SRR AT M) B sEEoly s iE% (L.S.D.)ll olsted g iBRiel
7ol iy st h

172 (Snedecor and Cochran, 1980),
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V. #§& % %

1. 9w &8
2wy mel N BAKEGMM EHe table 33 g

Table 3. Percentage of established pasture species at 35( 14 Apr.)
and 210 ( 7 Oct.) days after being sown

N levels Seed 14 Apr. 7 Oct.
(kg/ha) mixtures” ORD PRGD IRGY CLO® OR PRG IRG CLO
A 10.24 1.22  4.53
0 B 15.44  1.51 0.98 8.33
c 11.77  1.64 5.8 0.98  4.41
Means 12.48 1.38 5.8 1.06 5.76

+ 2.80 *+0.28 +1.63 +£0.49 =£0.45

A 19.18 2.46 10.17

100 B 14.97  3.04 0.98 12.75
C 16.66 2.64 16.66 2.73 11.03

Means 16.94 2.84 16.66 2.06 11.32

+1.39 #0.36 +£3.53 £0.56 =£1.29

A 13.79 4 AP = N1 95

200 B 13.11  2.60 Le98y L16R13
C 9.94 3.27 13.74 0.98 11.52

Means 12.28 2.94 13.74 2.46 8.52

+1.81 +0.45 +£2.86 *0.45 =*1.27

A 10.24 6.87
300 B 17.94  3.46 0.98 14.70
C 12.38 6.83 7.65 12.99

Means 13.52  5.15 7.65 0.33 11.52
+2.15 +0.70 £2.36 +0.12 +1.35

1) OR : orchardgrass ; PRG: perennial ryegrass ; IRG: Italian ryegr-
ass ; CLO: ladino clover.

2) A ! orchardgrass+ ladino clover ; B:A+4perennial ryegrass.; C:B +
Italian ryegrass.

— 15 —



12+ &l orchardgrass ol EFAHS NRKE Kol ot HFEAA 2ol7}
o REMEMEAE Fast Aolst gtk 22y ryegrass el clover o
Me NRE K#Eo] mingol wet @54 e ®im=Ach 3 Italian ryegrass
o} clover ol E#%F2 N 1003 200k ha@olM = #mEA k7 N 300kg ha
gIERAM = 28l s s FAE BAdh

22 BEMMY perennial ryegrass, Italian ryegrass % clover? #{#
2 71e] zotrzl Fg ou], orchardgrass o EFEES N EEEERCH KL
A FelEtA @\ EEdov EERIE KR mel OE EEHL Bins TR A @
U

ol 2tk e #i = Pollock (1989) o] S ol had EHKIEKES 25kg0id K
B S dl RAR g Bl i FES FUAAT A2 KHEGHEHS N 25-
75k3/has) ol ® FEIEH K#EAME A AfFduds #HRES 22 tHamoldoh o
Auk B RolA ha'd 8lhgol B|HEIEHE LA S o RARMLAE w40
63.7%°0M 41.9%=2 ETFHAG LT &3+ £ (1971 9] @®&obes thad

A ROl el ERES rake 2 MIERBERE S mERE M RAREH o
37.3%, GF7F 2.4% ockiz £3% 55 (1971) o #idie fAkSel o, gl
reslel ol gk G ol M B> 2% wl orchardgrass ©f A 9.3 %,
perennial ryegrass 7} 12.5%, clover 7} 9.4 %%t} 1138t Chapman et al

(1985) o] @i 2hiz xtold LiEhliglL

2. HES R #aF

#Whik 35 Hikeh 210 Aol ##el WM Bigd table 4ol vehud olcoh
G WA KAEC] el wel =& RAH #Ee] SEHE #ins e, clover
o] AHE e FES A X9t RABKENZ SEHE KKt ¥ 5
T BHEKIE KAolA ryegrass §iol SyEEB(= orchardgrass o] SEHECT O B
rowl clover ol FAEAEH= EEM Aol FATh

Orchardgrass o] S EEHE 5 FHEBPZ V5o HEgsle 2 N 03 100kg
Sha RIER S o &R 35 HEEl= £4& T 1.99 3.5700lx 210 Hekel =
Ty 1.37% 3.27/02 #dstdoh vk N 2003 300 kg halEelMe 35 Aol



%% FH 3.47% 4.170 Fou, 210 A% e 5.29 5.6702 ¥d5E F7)
=] Ao

ol #EEANM & o HHEIEHE A KEIA AU KA (N 100 k¢ ha)
RIEE el S8 @il & 20| 2] ekt

A AgolM FEmiEel 13 HEE® ®ins Hollington and Wilman(1985),
Wilman and Hollington(1985) % Thom et al(1986)9 XEEH RIE:
ryegrass & SEEHE mmAzich g #@dok e fiH S B

#fE 210 H#%oll orchardgrass & [p#b3t i fiffol Ao MmMsE Ul ol
o] EMGSh M uhd LRl oFste] fhfigEvtel Aol ) wlRoz A7

!

Table 4. Numbers of tillers and stolons of pasture species at 35
(14 Apr.) and 210 (7 Oct.) days after being sown

14 Apr. 7 Oct.

N levels Seed ORY PRGY IRG! CLOY OR" PRG? IRG? CLO?
(kg/ha) mixtures®

X tillers / X stolon” X tillers /

seeding seeding seeding
A 2.6 1.3 1.2
0 B 1.5 3.3 0.0 1.2
C 1.7 2.3 4.3 1.5 1.3
Means 1.9 2.8 4.3 0.9 1.3
+ 0.41 +£0.24 +£1.30 £0.55 =£0.11
A 3.3 0.7 5B
100 B 31 4.6 1.3 2.8
C 4.1 3.5 4.2 1.0 3.5
Means 3.5 4.1 4.2 1.0 3.2
+ 0.31 £0.27 x0.51 *0.44 =+0.26
A 3.3 0.0 3.7
200 B 3.7 4.4 3.3 6.9
C 3.2 5.7 4.8 0.0 5.1
Means 3.4 5.1 4.8 1.1 5.2
+0.26 +£0.52 *0.37 +0.82 +0.85
A 4.2 5.9
300 B 3.2 7.3 5.2
C 4.8 5.1 7.3 5.7
Means 4.1 6.2 7.3 5.6
+0.44 *+1.19 £1.87 +0.36

1) OR : orchardgrass ; PRG : perennial ryegrass; IRG: Italian ryegrass;
CLO: ladino clover.

2) Not be calculated due to extinct.

3) A:.orchardgrass+ ladino clover ; B:A+perennial ryegrass; C:B+
Italian ryegrass.

— 17—



3. E K
Orchard grass o] #{&S FHES #£ B table 51 Jebd),

Table 5. Plant length(cmn) of orchardgrass in various cutting times

N levels seed 1st cut 2nd cut 3rd cut 4th cut
(100kg,/ha) mixtures® (9 May) (21 June) (11 Aug.) (7 Oct) Means
A 16.7 14.9 24.3 18.5 18.7
0 B 17.2 13.4 24.2 20.8 18.4
C 17.1 15.8 24.1 21.8 19.7
Means 17.0 14.7 24.2 20.4 18.9

+1.35 + 0.87 + 1.79 +1.16 + 0.62

A 28.2 34.7 44.8 27.9 33.9

100 B 27.2 37.5 42.0 33.2 35.0
C 26.6 32.3 39.3 29.9 32.0

Means 27.3 34.8 42.0 30.0 33.6

+ 1.65 + 2.07 + 2.60 + 1.30 + 1.52

A 34.8 49.1 55.3 38.1 42.9

200 B 38.2 52.9 66.8 39.5 48.9
C 33.7 44.8 63.5 41.8 46.0

Means 35.6 48.3 61.9 39.8 45.9

+ 1.51 +2.11 +2.10 +2.19 +1.39

A 42.9 63.4 68.5 46.0 55.2

300 B 39.2 59.3 69.1 49 .4 54.3
C 38.3 64.1 67.2 44.9 53.8

Means 40.3 62.3 68.3 46.8 54.4

+ 2.69 +1.97 +1.83 + 1.49 + 1.66

LSD, o5 : N Levels 8.8 7.12 7.37 4.61 5.08
Seed mixtures NS NS NS NS NS

N Levels NS NS NS NS NS

X seed mixtures

NS : not significant.
1) A orchardgrass+ ladino clover; B:A+perennial ryegrass; C.B+
Italian ryegrass.
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Orchardgrass o] B2 3[E AER, 2@ AE, 4@ MR £ 3 E X ol
Hiol 718 dold. ol #Re £ £(1977b) o] EHol= #E o] &}
b dEEole Zoizlen ASEd s g4 #olxle HES RAT e ®ae —
Bt o},

v, BEMARHN = Bk Aozl ¢lzleni, N 0, 100, 200 % 300kg”
haT-ollM &% F#5 19.1, 33.6, 46.0 2 54.4cm2 BWHEER AR So4=
B o] At (P 0.05).

4. EEBKE

Ll APl M 4 @ ANE7ZEbA] 222 R0k K#E9) MABK #t(a2d 1 22) 2
M SR RERE kdEo] mnslel whet RAR sirdie mmsla olis whil, TR
Wob A H st

oleh e #F MAMMER Ol MIMTEE KAR wal wmsln ZH #iel
43 pAdtch= Losper et al(1967) % 7% (1980) 9 el —#sl 2l
ChoGRHECE A4Sl MRl SR IEK R iRE HUE el imEYo] s9fk¥] s KT
AAFE #iiaz ol {20} (Reid, 1983) &F} #risel A-¢io olalAl7lv] 7)
bl o of Atk ek, #riie] Haso] ghatol wlal ipolyl 21 #yivol gyt
FIi g fyel 9-4=ch (Losper et al, 1967 ; Rehm et al, 1972) 2<4HfEe]
ofel HIBA SAEATHREVE $1hn%! fEfko A (Lambert et al, 1986) ifio] {i
EEl 2l o g2 B E o}

E A AARIE KT BB MnE e ko] MM R Ry
W Aol FekE MBS of B H o] FLBFHl wel bkl B s dA8)
Mot e BAE Wkl 28] wmath: #=eh R (1983) o HWikel —
okl o

goridol 23 MRt 33 Alfeaiol thz. wWolxl 4[] AERwdol i sk
212 2 ml Aol Ak R #E Tt gmigel olal g3fb¥l whH, FARIQl WRuiys fnim
(25T o) ol Kol 4437l WlEo g Roln, thA] &ilo]l Wel A 4tk
Mg hiol KR Aot A ghene] ae mms n s mAE ) g
oAl vebd Blgoleta Bt

RIBH A el Ee AR (orchardgrass + ladino clover ) oA B+ orchar-

dgrass+ ladino clover +perennial ryegrass) @ C+ (orchardgrass+ ladino



clover+perennial ryegrass+ Italian ryegrass ) oA =t} =qtch a8t |
ryegrass & MBI WO 2 4 &cle] HERS #E I[talian ryegrass7} gEnl

fl F Lol

(o]
BeS

AN A g WENLES ®iNAZA s Alcoks and Morgan

(1966), Hunt (1971), &3 #(1974), €7 £ (1977 b ¥ &} 4 (1983)

o] HiEGs REY HKS Holm Ut
olsh & Bike MY ryegrasso T EHol AR (table 3 Hz)
A E el £20] 5z B Yol veld Aoz HEpE)
100 — — men Wi B B ey ] ] ]
] F -
804 F— T h—-! . 1 VZ:J?

, 7 Ly : By
gol Ly I RO
a0l 77 . e > AN

A7 | e A N R
204 | L 17 ZRZ0 7 1 117
S AUUA w0l et
g I o
§ 804 l ] h_j L.
7 60y I ‘ f O Pl 4
a | ! | = 1 L " -
] 1 7
dElg e |1 n
= > 7 /, 7 AR J
2 0 % % é /, A% L4 Gy Lod
: |
S e
2 8oy - - 2
60 } 7 ‘ _/7 7 S
7 N SR
40 7 BAR = U4 7
7 70 20 LIAAr
LA A B . 1V v
, / / J N g S ‘
0 100 200 300 0 100 200 300 0 100 200 300 0 100 200 300tkg ha)

Fig.

N application levels

Ist cut (5 May) 2nd cut (21 June) 3rd cut (11 Aug)

A : orchardgrass + clover Weeds D
B

B : A - perennial ryegrass Legume 4
7

C : B -~ [talian ryegrass Grasses ////

1. Botanical composition (%)

Ath cut (7 Oct )



5. MKk &
AR P ¥k Mol & Ly table 6914 Hiwiel gr

Table 6. Effectsof N application levels and seed mixtures on overall
dry matter yields (kg ha) V

Seed mixtures 2

A B C Means

N levels
(kg ha)

pastures weeds pastures weeds pastures weeds pastures weeds

0 101 951 54 996 182 902 112 950
*29 =123 + 12 + 87 +*76 100 + 37 + 10

100 498 1,287 555 1,582 430 1,562 494 1,477
+70 £ 163 + 95 + 167 +66 + 168 + 70 + 87
200 1,268 1,236 1,100 1,317 893 1,555 1,087 1,369
+ 171 *195 =+ 180 +202 X136 204 + 78 + 96
300 2,115 802 1,694 1,312 1,586 1,112 1,798 1,075
+*279 +£159 217 + 160 £ 167 + 199 + 134 + 84
Means 996 1,069 851 1,032 773 1,283 873 1,218
LSDo s : N levels pastures 561.07
weeds NS
Seed mixtures NS

N levels X seed mixtures NS

NS : not significant.

1) Means over all (4) cuts.

2) A orchardgrass + ladino clover; B:A+perennial ryegrass; C:B+
Italian ryegrass.

Boiiol oty ¥l N0, 100, 200 ¥ 300kg ha?l Wi #4112, 494,
1,087 Bl 1,798 kg /hao 2 E AL K#Eo]l MmMStTS 2 Yikol Minslol 417
P G2t 4 AU (P C0.05) . olobte # R ABEE EEE F6) K
Itsted (table 1) #ELRKIE R/ F3leh Ueldon], & RegolHs zxs
300kg/ ha7tA1 5t RifESt oub waplc S W nmB 2 Wob 1 o]Ake] KR g f:ol
M gyl Zloletym A Zbyich



LYWES BREE Kxol wing ol et widthe 2] §4% (Sollenber-
ger et al, 1984; Wilman and Hollington, 1985; Reid, 1986) 2} #1980)
< 29 gl M FHRIEH KgRME 1dae) 2da 55 il s
50 Ao HEd Lo S A RBIME 2o

o] T Gk ES N7 09} 100k ha Aw) 9503 1,477 kg /hao. 2 @
sttt N 200 3 300 kg /ha TolM = &4 1,369004 1,075k hac 2 #ASt
Aovt #igxeE AU (P ) 0.05).

HE el s il wlEe Awols F¥ 996ky ha, BEsl 851kg/
ha 3 CE7} T73kg/hao 2 HA @i Ao AU kot fi& £ i

Frame et al (1972), 42 #(1974), 4% £(1975). 2 42} 4(1976)
O JeHR Aol ryegrass & HIAAIZI o W BRI RS nviglch e &lgl o,

mlm

Haggar and Squires (1982) 1> ryegrass %1/ /L winol wmo
FEun st A REgaiel —y o g

A ABg ol w5 Hol Al a1 gl ol B (ERF EsE A ) ) 9lel ] s
FOr T AR i B0 A s 4 oolth c1eiuh ryegrass f i KL 7ol
O Rt B N S FRG 2 N I IR 1 R o B 0 IS RS S A R TR S L SR o

6 . BRIB s ipilE

%o ABEOl AEL MERILE W Ao table 7ol uhilylb ubel grup
Boiol RN e s A ol A R K dEo] s nyiol whel st el ooy
(P{0.05), W& Aol N 300kg, ha fifimbsol A jigrel dghs wold,
civk g el e LM, 20, 3@ 2 4@ ARl g4 4 1,529,
1,276, 1,426 % 640k hao 5 4@ Aol 218] Mdstoion], 1 A
ez N 200kg ha ol 1,941k9/ha, 2 W19k 3@ ANaioliz N 100k9 ha
e oA 550 F 1,896k ha R 4 M AL ol = ZEEMAEEICT A 878 kg hai kY
riel oS Rl ok KHe B&S 29

woniel gty LA 10, 20, 3F % 4 AEEl £4& T 460, 1,099,
1,120 51 813kg/ha o FEfio =2 %3 SasA &etonl, 2wt 3 A
Frgoll dgep ApEHS 63.5% A8k 9ok



ol FHRE &7 F(1968)E %5 (1988) 0] BH A kRS &M &4 4
EBE 60%7F mctud @40l JAMSH, Morris and Thomas (1972) 7}
Bl M Fr gt £ES 6, 7TH £4A0nd gao s —mald o -y
Alcoks and Morgon (1966), Hunt (1971), Frame et al (1972), &3 4
(1975) 3 &3 £ (1977 ado] ryegrass & RiFwmol MAH BR ol
ol wmEel 2ERE 2o 5o Shdmwd AES Hole AL 2ERE oS
AENS #HANE 5 AT nd giEets —gskal erglth

Table 7. Effects of N application levels and seed mixtures on dry
matter yields at different cuttings

N levels lst cut(9 May) 2nd cut(21 June) 3rd cut(llAug.) 4th cut(7 Oct.)

(kg/ha) pastures weeds pastures weeds pastures weeds pastures weeds

0 82432 762‘_"12677“73ﬁ57 992480 177466 1,167+154 117436 878461
100 318486 1,621+137 533481 1,5504+197 5813491 1,8964155 543485 841465
200 486137 1,9414+137 1,3524201 1,536+169 1,937+239 1,538165 1,113+102  463+74
300 953132 1,792495 24383218 1,027+134 2,325+210 1,104 4164 1,480+90  377+94

Means 460 1,529 1,099 1,276 1,255 1,426 813 640
LSDo 051 269 315 392 543 440 729 201 133
Seed mixtures
A 5514156 1,284+162 1,343+358 1,030-+161 1,238+323 1,381+147 8524190 5814105
B 346199 1,587+171 1,0714278 1,417+126 1,159+273 1,5284+133 828-+165 673-+74
C 4834126 1,716+162 8821241 1,381 138 9664220 1,370+207 760-+161 662492

Means 460 1,529 1,099 1,276 1,121 1,426 813 639

LSDg o5 NS 288 376 339 NS NS NS NS

NS : not significant.
1) A:‘orchardgrass+ ladino clover ; B! A+perennial ryegrass; C: B+

Italian ryegrass.



R Aadl O2 & Aol el &k ge 2@ AFaol orchardgrass
o clover E#ETA A@EENAN 7F Zstow, 4@ XEwel= A, B 2 C
BEEANM &% 852, 828 % 760kg ha o2 4FEHO] Ao v LAt o|st
22 B2 Bl KEETE WELEQY Italian ryegrass 7} # =B A orchar-
dgrass 7} ci4dl 2 A& H4HE 5 U07] 2ol Uebd Zoz Azt o

A, gEe] wHKES 1@ 2@ AfRdol Bet CgEEold AgmElA
Brh Eodvh oloiztol HEol WEMMS UL ryegrass §ol o] TEFo
Bl (table 3) @ol BeAte @A 2elglr] wlSoletn Bt )

7. BRY SF
HHERIE Kol OB RER S WEKS RS table 8o Uehich

Table 8. Effects of N application levels and seed mixtures on
minerals contents and K“(Ca-+Mg) ratios in pastures®

N levels N P K Ca Mg Na K/ (CatMg)
(kg / ha) % ppm  meq. basis
0 1.36 0.11 1.38 0.43 0.18 132 0.97
+0.062 =0.065 *+ 0.041 = 0.031 =+ 0.005 + 4.30 + 0.036
100 1.44 0.13 1.68 0.38 0.19 143 1.24
+ 0.008 = 0.003 +£0.070 =+ 0.016 =+ 0.007 + 3.86 + 0.062
200 1.67 0.14 1.88 0.35 0.21 186 1.38
+0.042 £0.003 £0.057 £0.012 + 0.004 +7.33 =+ 0.069
300 1.83 0.16 2.06 0.32 0.24 260 1.48
+0.033 £0.003 =0.079 #* 0.013 £ 0.009 + 5.96 +0.122
Means 1.58 0.14 1.75 0.37 0.21 180 1.27
LSDg o5 : 0.16 0.013 0.121 0.087 0.026 24.53 0.294
Seed mixtures?
A 1.61 0.14 1.75 0.38 0.21 181 1.33
+ 0.064 *= 0.005 =0.097 =+ 0.030 = 0.007 =+ 13.23 + 0.118
B 1.54 0.14 1.77 0.36 0.21 180 1.31
+0.054 +0.004 £0.097 +0.011 £0.011 =*=16.3 + 0.067
C 1.58 0.14 1.73 0.38 0.21 181 1.24
+0.062 *+0.004 £ 0.086 *=0.026 *£0.007 =+ 17.93 + 0.073
Means 1.58 0.14 1.75 0.37 0.21 181 1.29
LSD; o5 : NS NS NS NS NS NS NS

NS :not significant.

1) Means over all(4) cuts.

2) A:orchardgrass+ ladino clover; B:.A+perennial ryegrass; C:B+
Italian ryegrass.



GHWIEAREC ®imel wet geel N, P, K. Mg ¥ Nag@e @40
st o (PC0.05), Caa@e #EMIEN & M3t ok (P 0.05), %
#HRAE KRRl = fEae k. K/ (Cat+Mg) BiElts EERKIE Axol i
gtel wet Ko} Mg & &o] wim=lu Cad e WA ®mstsich

olobre #HHEE EH WIE: #H#Ee Nag(Wilman, 1980. 2 Gaborick,
1989), K2} Mg & & (Penny et al, 1980; Grunes et al, 1985: Ebelhar
et al, 1987) % Na & RS #in(Mayland, 1983) A7, Ca 4 &S M4
(Papanastasis and Koukculakis, 1988) 3t} @49} —gslgnh aaiu 2
F el o3 #¥iel mwa B #ItolAl Gonzalez and Sanchez(1989)2 P
o} Ki: gidgtcta st9loud, Molly et al(1978) & H®m-S wA de=d 1 3}
itk @H Ebelhar et al(1987) & Caie MWinsio], Mg &e MA(Wil-
cox and Hoff, 1974) stk ste], K Regpohis bi#el #5835 @nsida, 1
¢iuh, Reith(1965) 2 Fleming(1973) 2l ol ol3hyl mifyol 4m # 0k 4 =
PR K, Bl BE, FE@inuQd @, kimel R HEME, i, Tl
SUoRERE el el sted chebx] onowdebM mEE Gl B0 7 U shelvh A
Ap olell o 8F HiFHT A B olol & slow i

ool YT i ot Kb ER kel BifRG Begsl wol, Ko} Ca 4GS 1.38-
2.06 %9 0.32-0.43% 2 Reid and Horvath(1980) 7} #:3b pyfdsesol 414
3t K (0.6-0.87%) 2k Ca(0.18-1.04 %) o] ¥R LA 7] & Uiz k4o w2
vhebuieh, ek, N(1.36-1.83%), P (0.11-0.16%) % Na (132-260ppm)
B Kol A NG 2.5% (Finck, 1969), P& 0.18-0.70 %<} Na
7+ ki 600 ppm(Reid and Horvath, 1980) M t}i= A¥ K#o|dch Mg G
0.18-0.24 %= grass tetany i §-WA17 4 2liz 0.2 %o]st (Kemp, 1960) &
Ch &4 K% (100 kg ha) ol M RifE[EN A = wkotonh, 2 v5A4: (200,
300 kg ha) ol M= =t

A RBolM fgiel NE ol @2 olf HAnt Nagol vre it (&
1982) 7} 58 %2A & HAS 7] W o, PR X RBEAH 1
Wgme e i (table 1 ) o] wred FRo e oz #HEdth

%



8. EEWl FEM WL

Byl dg mER oo R Wb Fig. 20 veld ok

ol N, Ca 3 Nadfie 8 R#EMIE A#eolA 3@ AER7HA = ol 2]tk
7b vkl el = ok PAES BRI 2 #(7 A 2, Ke
1w Aol 7h8 wrn 2 e Aol wekchst 3@ AERw el @ om 4 [
Aol sgpnshs @Eimoldoh, Mg & B8-S %% mk# (200, 300kg ha)olr wut
21 9b B 7bA] s skl ok, #E (K AHE (100 kg ha) ol Uk ®EFAEE A& 3 [
AE e 7b 2] gAatokz 4 (g AEa el mmstd ot SE E&Y o] niRle
Humgoll iwobzl 22 #wiol FhigwS Folvl 918l AM 14 H dijel wpaiet s
G avl o Azt

Fleming and Murphy(1968) = #:4AE¥ & WilEd & o) #kiiel N, P,Kak
> Efiol Autel whet Matar Mg B2 7ol #1krt gl st #iek A K
Beifi obir ohi Mimolslch olebire Aolir Holiz Ao P, K, Mgahie itk
FORMmERC: A HfollA] zelAit) (Kiotoko et al, 1982) 118h #idholla] H
et oolitol MmN E ek (table 2) vivh 10-159) otk ulvh dlefA]l ok K
frol #apatelvl wh Foll #yfiel #fsE AW s w9tk 2o #51 Reith and
Horvath(1980) 1= ##iel seisnel FFMQl ks 1 KS ) WY, v, K
el IRPIE, RMUEREIR, AR R iR eel H sk @olite] (riisit) u sho] of
el Al g ifrlolol 8 1o 2wl

Mg 7 i W35 SR KN 1 Aol 0.2 % olshel 1, 24K k#0100
kg, ha) ol 213= 3 [0] AJFewl 742l 0.2% olstth. Grunes et al.(1970) 9
Jacobson et al(1972) 2 %i-o] #ii= Mg &ifol wickn #4531 a0, Mgkt
o] 0.2%¢c|std w grass tetany ol ##/E wggt:o] Utiir &3 #E(1986)1 #
kol A Kol e H-odEo] Mgaio] 0.2 %o)8t(Fig. 2) & grass
tetany o A ulfEtio] 2lol Mg AP S WA s Yaide BHA E - AKSE
fjEeloF =l Zlo Al 7h¥lo),
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R 2P ol 4 Kk#e] WS 3Ee RIBMAC Wi wH
E, MABR, eyhE 2 BRYERE vAls wES Biesly st giTH
A, EHMIE KA 0, 100, 200 2 300kg, ke 02 FHon], RIEHEO
orchardgrass (Dactylis glomerata L.) + ladino clover (Trifolium repens ),orchar-
dgrass t+ ladino clover + perennial ryegrass (Lolium perenne L.) and orchard-
grass -+ ladino clover + perennial ryegrass -+ Italian ryegrass ( Lolium multiflarum
L) = @eEsiadd,

ERA RS Eshy odgat g,

1. Perennial ryegrass, Italian ryegrass ¢ Iladino clover o] EE AL 2 # 300
kg ha A2 #piEln o), Itaiian ryegrass 9} ladino clover 9] E#% 4.0 &3
# 300kg/ haoll A gstodtl. 10 ol ochardgrass o] E#HEL A2 40l
el R wnE o, RERIE kAo Hinel #o) BIBNLA
< AT #inrYled e F3 Bsiolo

2. RAKS 5 @H«- SERIES A48 ®wiEAdoy, ladino clover ] #f&)
E¥e WES WA o2, Ryegrass §io| 4 gE#3= orchardgrass Mt} u
et

3. aMHUVED RARKYAS RLKIEZE Simdel oel wmstd ou, ladino
clover o &= A S ch HAEL Fiol #ryol wel H®ps o &
HAZ BAetdd BEM Al WE WE4 S orchardgrass + ladino clover
Hltrkert fl @l vl oo

4. e wWERERY B|E 300k ha bRl f1EHR) BME Stlon (PO,
05), orchardgrass + ladino clover #{&E7} ol& BEHAEA 98] 2wk
o HEEE YA (P)0.05). 71g we wmhEe 1H(58 90)s)
4EC10 TH) X @rc 2@(67 21H)e 3m(8F 11H) X
o =3t

5. N, P,K Mg Na @8 % K/(Ca+Mg) HEs RERIEKLE BN
of met MinEnoy, Caage HAsidch EHMAMI: mByage
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zpol g kA X
- BEBEY EEMARE VE |BHEEE KN FHimow A it
7b d2dek N, Ca 31 Na 482 3@ Xfd (88 11 A)ol 74 wope}
K 51 Mg &8&2 Fgiol #irgol wal smsldod P 48 2 #py}
Aok 1,2 [ XEw Mg 28 0.2% LITE Mg #i#fglol: grass te-
tany BEEEMES AR At
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