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ABSTRACT

A trial was carried out to investigate the effect of swine liquid
manure(SLM) and phosphorus fertilizer on Italian ryegrass
production, physical, chemical property, and microbial population
in soil on during the period from September, 1998 to July, 1999.
Dry matter yield of Italian ryegrass significantly increased with
the increase of swine liquid application level (0, 70 and 140
ton/ha), 2,589, 3,777 and 3,989 kg/ha respectively(P<0.05).
However, there was no significant difference among 3 levels of
phosphorus fertilizer, 0, 150 and 300 kg/ha, with dry matter
vield of 3,310, 3,777 and 3,613 kg/ha. Plant lengths investigated
on 27 Marth and 29 May increased significantly with an
increase of swine liquid manure application level(P<0.05). Weéd
percentages tended to decrease with the increase of phosphorus
fertilizer and swine liquid manure application level on the last
harvest dated on 29 May. N contents of Italian ryegrass taken
on 14 November, 1998, got highly significant increase with the
increase of phosphorus fertilizer application level(P<0.01), with
significant increase in N contents on March(P<0.05) and on
May(P<0.01) with the increase of swine liquid manure level. P
contents of Italian ryegrass increased significantly with the
increase of phosphorus application level only after the last
harvest(P<0.05), while K contents were revealed the effect of

phosphorus application from the 2nd harvest and the effect of



swine liquid manure application from the last harvest. pH of
soil grown by Italian ryegrass increased significantly with the
increase of phosphorus fertilizer and swine liquid manure
application level after the last harvest. OM, carbon and Cu
contents of soil from 1st and last harvest had a significant
increase with the increase of swine liquid manure application
level(P<0.05). Mg content of soil after the 1st and last harvest
showed a significant increase with the increase of phosphorus
application level(P<0.05). Number of bacteria in the field soil of
Italian ryegrass increased significantly with increase of
phosphorus level(P<0.01) and had more increase after last
harvest than those at first harvest.

We concluded that the proper level of phosphorus fertilizer and
swine liquid manure application is hlore than 150kg P/ha and 70
ton/ha of WLM, respectively and these fertilizer level decrease
weeds with improving the physical and chemical property of the

soil.
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AT FE QL 1997EE AFE 134 F44d 1E 2087949
12%(AFx, 19824 AFE 29 425 F WA F8F Ade] 51 gl
2 xS BREA QB FEAQANA FF oS HAZ Folg
o,

AFExe] g 200~500mA e F4 Hopx) EGL FAYNEYLZ )
o Nusw 28 SAANTFe| 20~30 ppm FEo) BAEA oY Bz
Eoko] QY N42E FAARE W EY pH, FEINETF 2 grlEns
5 Egs] g3, Bety 240 Wol AAHATKI, 1989). A A4 o
$E& BT 10~20%2 BAY ROkH, 1987) 2 I¥e EF T $2Q
Roz AFHY wWEgd AEAL FFe d 2IY FAEA 9o
(Vasiliauskiene and Kadziulis, 1992), 2328 2|9 o]&d¢e] A=y <l
AR RS NEFE B EF T FAANRF0] AREFd @aW AN
£& B2 43 L 289 o¢ g3F ¢ AL o) g Aoz A
S ¥ (Ermst, 1990 ; Nitsche, 1994).

FHEA A& FEAHE A2LE AR EF FUAD g &
thuls dA AWY 4719 MEE EFL gL ABAAY Axgude B
A4 % e Aol

% EqH] (Swine liquid manure)i= 7}&e] &, =, H24 FgAR7}t EFE
Ao HY Mo MaaAs} SEAoH, HuE ¥ & 75~100%9] M &
E&e VY 4 ADCeEUTA, 1994), 8 SN2 AEA) NG HE3ER
o HE Lo ARHR, B4 EARE Yok £ ABEne HaYRS A
APA RoWA AFHA E%o] BAE 4 Ak 3G HSERE APER
2 gol B¥Y o HEY FE 279} L¥Fo) AAsholol FTH(AL, 1999).

Nielsen} Steffens(1994)= SUejx YA 8¢ H2aT?Fe A2, 4
A, 297} ha 9 42 150, 0, 150kgHl S ERL o)A & 2FAAY 2a
150kg/hats 2AAENRZ 27%/hac) T, Wkghadl 94& FE AN 27E/hadh



2 g 2y 7SR e QA ZE 23Fo] $FHE N of
¢ FELTFL B2 B3HFolof g g

dule] AXAV)E 2 4€5 olF YHE BAZ AL BEF T4 SEHH
e ALA 2 8§83 BAE ol AdFdAE 1148 2974 448
A FAYDT & $(1999)°] 2u3 KTt Thompson (1987)& A4 Hu|E
APFE NeNE o §9) oY &40 Arim gen, Kolenbrander(1969):
HEA=g A A §d N7t $E€5HE Ao ¥olud & Bt 7423 Ao g
&gt 2ey Pain(1991)€ 7HEExE Az A8H A2 A7l o
¥ NEE "asinn Z23gt Doughty $(19%54)& 12~14d $¢ 4& A
g FAAG 122cm o) EFoIA 112~448kg/had] WA FA7L 2AHGY
ou BxAdqAE 4AY 4 QAT AVH 29 A#HSFZ o)FFRE L2
A el wek olfel A & okw Afch quls F71AA A4 Iy
PHE Fho Ego] 4%E AFE, 83 & vAdHE EF F FE&(T
g, old 5)4F9 4%2 713 HArzul and Maguer, 1990).

238 59 o 7tx] FHY AuE A4 AFHE HIE AYAA A
5(1998a)& YEGH A§o2 AFSFFolY 23o] ¥ duug Eida
#ach A F(1998b)L 2§ SUAA 2oke] FEAALEFo] dulg A&
F 37t2 FEAG D #ch A 5199 Alxg dve 23 dulg
NEF 2 ey AEFFL olAdn gt ol Fojagdre
Ab2 8 o] xoWM(Judd et al, 1990) 71340 $48 EFoZ Hrivle
(3, 1989) F&viete] Fadat AFAY 24 M JEAEE $4
H 7HE AE2A o) ol4H3 Utk 4EA gt Fojadeg WEoE
o) &3Y FEARUE A ALY 4 Y& AL dAsn 4F oL
glolzatao] FE Au] A§A T Aot EF Sy v AR F
Pie dFe BA 4y

WA B AFe 4% olwaE¢t ol iulzd FEAu A&
22 B¢ o|fnA &4 AM, g olagtre JNY 4 L 4F
Atgv] Azt BFE FHse @



oW % =

1 4% A2ZEd A 99 A& 1%

s 459 AgdE2e 39, A, A4 R ol Holad
2 o] vk e g ARAE B} 296 23 e FEE AR
oA Bo] o]gHT lew, AYY gt FoladAaE 9 G F=
geigt ojd Ao 4EHT Uk

A F(1998a)e 34 3o} A4 SR uE ALAL of s 233
4L AuAgF Z7te] Wty Frifon FEdu) uvh $EGuY A&
v #QXda S9ch A F(19980)& 7t dule] A gFo| F/USLE 4
5 sHAu ER FENA FEFo] FAYTT S & F1999)L THA
Wz Eofe] A4LASEe AEFL FHARE 9 NO-¥Fg F/HAA
T 36mg/ ¢ o] EAHGL HA A $(1999)& 33 A AupA E%e] 3
e A2FFe FHTIA AF ERen ER SuALTAA bR st
2 Rt

o)gZ ¢t FojzmgtaE Ao £%o] EOWAM(Judd et al, 1990) 7184 F
o] $4% EZo2 MiH (A, 1989) ¢kt B4 FrolN e o] &3t
T ik

a8y, 455E gl Fojagtad dulg ANEYe 2 AF}E FHE
E d7E 92 BX g5t |

2. FEA] A o] Bz ) 2 EYFARA A %

D Az5g D ALRIM ) vAe 9%

FEZANA AgHe dule FER FELE T Yo A3 FxAd A&
3 B2ANEE IA AL F AE Aold. FEAHE RFSAIA @3
A& E 47 Ue gHol AAT AFPAS FEIT FASE AP
T e MAA 2 WEe] AP{HEAD T, 199).
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7t&Ro] B9 +%4 viXe 9%e tdsA vehued, Wolton(1963)&
HEE NEFE FANYOEA RE F2H2AGA ABSF, NUF N&F
o] ZtH o), FRAExY Fode FAY Holg LAY + AT AH
3, Prins$} Snijder(1987)% o4ulo] ¥H8 AR EQ] FAAY VL viAY
£ Qled, stedides FHER}F 93 BEE Bolvl v F471 €8
sk &

Wightman 5(1996)2 $&#94|¢} FEHuE A EWE o FEQU T} &
v 7EG 1138 ExAH4F] 2 FE¥o ALY, AANHA FHFAA
T 99 37t gl oA FEAHZL fEAuFo v N(NH-N)#
Fo] Eo} B Fx A4 FEdA F835A7) Aol A

Studdy %(1995)€ ] A|8FE F7FAge] wel reed canary grass¥
B5 3ol F7HERNLY, ryegrass2A QM E EL AR &4& AN
1 A '

Nielsen¥} Steffens(1994)€ SLojA AlAA A ES HBLTFFE AL,
&, 27k 47 150, 90, 150kg/ha’dldl TMRERE O|RE FIANY
150kg/ha®] Z&E+ -EYul2 27ton/ha ©)9, Wkge] A4HE FEHH] 27ton,
FA QH] 12ton, AZAE 35ton, $AE 38tonoldn Yt 2 NHHEx
o 93 A, T LTFF) FFEHAAANNE No| A ABLTFL ¥ &
¥ 4 s Rnadq.

7t&E& A (solid), JM(iquid) FEZE Al g8 Ao wet Bl P
o] t}¥3i(Powers et al, 1975), A AT A4E =3 (liquid manure)3 e 2}
€9 +%& 720} (King and morris, 1972),

Gt $-BAquE A AENE H(3Mg/ha, year) A2+F R Fxy
&) ¥ FoHY AHE AR EWn(Daliparthy et al, 1994), EHx =]
A dujg] AEL& FRERe] AEES R FHUES F2F YAt o
Al B3] AFPol AL HE o FAZRY £Fo] Wo] FAHUY
(Champman and Heath, 1987). £& timothydl ¥ ou|e] A|g4Ed BE
ddF & dETFL E Fol7t glvH(Anderson et al, 1993).

Min(1998)& $-¥4u] A goz g Gt guns e §Fx



e SEd gud =@Wd kel Eobzor, ADF, NDF #3e 9y
A grgros 2§06 & G0l ot sl Chemey (194)= N
A gFEo] Bxo ADFEF olFd 9% 71X A Fdrtn R

2) Az B8 g viXe 9

Bxo YRESFSEL 2F, ASAY], AEHY ¢ BAZA gEHM Ao
7F Ao,

Fe=dules B M9 du) Bt A4 F old AEES 4A A& FHA
9 tH(Siegenthaler et al, 1994). Studdy F(1995)2 $-E v A|§4+2& F7}
AA 2%5E NFFS ZAE 29 reed canarygrassdiA AY =%tz 34
i, E£§ Klausner(1995)t &&7F $2943Emo] g NEHHe] & AL
2 BEc. £ Ca : PV E Menke®t Huss(1980)%= 1.8~20 : 19] H
Factn e, ¥ F(01992)S FHAETIF 1.59~-2.10 : 124 7HF o] 3H
ol sttt Ca : PHl&E HAAF Fridus ¥ 437y @877 9
AT+ A0 a0 8A wkov 43 154F ALTFAE Fr1AYE
B8 Fug 4474 AT AR ERDT Sk

3 EF 54 AAe 3%

Hul7l EF 4XHY EG FFo] A @3 e stejM €4
g &40 F71¢H(Stevens and Cornforth, 1974). Doughty 5 (1954)& 12~
143 B L& AQuid F3A9 122cm Heo] EYA ha 9 112~448kge] A
A" A2t FFEHYoY EzxAqAE €A £ AU FEYuE
bermudagrass, ryegrass A4l o] g3 & W w|E E4 F AAAFHFE 27
HRAY 71E2%FQ) ha F 560kg NE A48 Ro| AFsign 71F N3 2,
49} N &F& N gl TAHA% Liu ef al, 1997).

#7189 Al&aANM Durings} Weeds(1973)e 43 &8¢ va g
Y A8L EFe AR S F4A Fe UE E%9 pHE F/HRAR
9 AAFTFE JAAA Y Hr} JHE A 4R FrEdTn s F
¥ 39 Qe FAHRFANN EY EAY @29 2o H]-&(C/P Ratio)e ¢

21
-

Ja

—



Ao B3 %S FATA 213 ch(Bromfield, 1961).

3. M8 Algo] E2AG vAe 9

D Qe 89 E2P44

AMAE BT 2T Boh FHF2M o AFA )9 Jadino clovers ¥
ATAM /L AY B7bs Aoy AdE FAEERE $FL Mo
Z7F A (Sherrell and Sauners, 1974). ¥ $(1996)% TR Z x| oA <Ql4kAIH]
TEo ®oldFE Fxd 274H R F29 HEL0 oA 4t B
¢ AU Frle] metd E2Zute] Aol STk F(1987)% Beer
%(1990)°] R ma¢lch

Red clovert} alfalfa® W2 QA FelE S0l EF3H 2, soybeand
Ade ¥l Atz Bustfchi(, 1989). Hart $(1981)E white clovertt
red clover¥ sucking clovere] Hl3] <QlAtAl§ AR} FIdT3 HRed,
alfalfas perennial ryegrass\t white cloverd] Bl#jA Qi8] Eu}i A
A ¥ %1 (Helyar and Anderson, 1970), Q1AFAl-£2 white clovers] #ad e
A3 F71A7 }Hi(Caradus, 1981) s

REF Bz QUAHEPL K279 Rewd Y G FAL £
2o Hg 24@ RIYXAL 7HAIL 7] GE PERFO] ¥ EFIME
Pe] &48 F7INE & U (Caradus, 1981). T8} QA9 AFE 2Fd w
g A B2 Aol7t 1o, Lolium perene, Agrofis stolomi <& QAR &
%A Festuca Cynosurus crislaus A€ 4ol A3 AU A9 QY
X 3% .29 (Bradshaw et al, 1960), buckwheat'} rye 5& AEAJ4to] u]x|&=
Pe] &#}7} subterranean clover} crimson cloverd] W3 Esittn 3@y
(McLachlan, 1976).

Duell(1960)2 orchardgrass®} Ky bluegrass 5& fescuest timothyol| u]3j
ABAES A7 Egvta dgon, EFxAGA Qate] FrlE4E HEL
& AFS ¥ EYFY FEQ4¥FL ol@ow(Sandal and Garey,
1955), #Q4bFol Hl# QAT(125 keg/acre) M & 67% FTHATL a3



tHTerman et al, 1960). =& Ex4 PAEE %3 protein@H S F7HAF
I (Neenan et al, 1961), &&4 PE2E F7HNZH 02 Ra& % (Sandal et
al, 1955 ; Osman et al, 1977).

2) Qlatulz ol B2 AR LR

Taliaferro 5(1976)& Q4te] FAle H&2 9 ZdWA§F] AseE 2t
i &9, Osman 197N €719 Hele 29 RAFFL Bx9 dol&
Yo wetA Frhdtin st ¥8 9 F5(19%)2 ESHRAAAN EXY &
EAAg ] wEbd xR 2d9E 9 R AL FHECT Y
Heath(1973)% %9 P, Ca, Mg #%& 12} 3 Ed 23 ofFH A Evzn 3
i, QIAEL HEANY Ca, R Mgd] #§FE F7HAIY AdE A83HA
&g o Cast Mgrt #a=ol o] 4FAs7] AMME Kol EFvo 48aA
¥ i 39 (Reneau et al., 1983).

3) A& E4EA W

gtz o2 AAESFE Fr|Qarg el wan A4FA—- o]l Av] wEd] At
o] A FFL Wol FE 448 Al £43 Fe 5 T2AA FAULE
E7MN 71 Aol F83H Q4L ESFTAA BIEA Y412 EY F3
o] 2HxE 1 BVt A4 Huz 3FE ALHE FEY A KA
Fed(f 5, 1978). 53] A EFAM s Al-8QQ4te] Al-PRHE B3
7] g oj&Eo] "y won HANEGME F£EAHRTG FEA AL
A EBZA Al 9 Fedl 4 TAAIA 49 HEE F7HAZ 5 ATHo)
s} o, 1975). |

PA&o] ©E EF pHY W& AFAEDN M2 g AHE welx ¢l
¥ Varco R Sartin(1986)% Davis S(1981)€ Pe] 402 pH7F 44H¥e
B3sa glev, Helyar ¥ Anderson(1971)3 Tanaka Z(1984)2 Pe] Al &£
pH¥isld] A3/ gl RudAT &8 A 5(199%6)L <2y @iz A oA
F718) QQ4A8(200kg/ha) 2 2 AlEA pH 540904 A1y 298 ¥ 631744 37}
gorn Ao 2 QAN LS EFY FEQAMN #FE FAI L AlFT



& ZAANZ B olJHShoop et al, 1961) Zng olFE& AIMAF|IZ|E
(Stukenholtz, 1966).

4. FEJZER Al do] EFMAES A= 9%

FE 9 (liquid manure)® 7tE9] B, x, F4F, FGAIRT EFE Ao
Hy Bo vgadrt $a4ols, #dule ¥ o 75-100%°] HlEAELE
vebd & Ja(FEFEA, 1994), E Yoz AEAY A /tEERre HE
g FAHE, BF AAE Yok B 7MEFERY HEHES FRAA
godiM AYSA EY F9Y £ A

ZF&Exd Hulg #F F uAdEo] e dv 9% Basiy, w4y
B g% 4dag AU vYEe] FHNE FE8E JE) Yas o
AEY AUALLE dholx F& TASE A& AL2A AL dFuz Y
EFATHE 5, 1999). EdolA F @iel A2YFL bacteria, actinomycetes,
9 fungiot YA @A Aoh(Pansombat et al, 1997). E3| actinomycetes<}
fungic & F42TFe] %S Ent o Wo] Wi B 4 3o

HulA 4o wE BG4 AT @8 AFZA A2 ENYY
(1988)x #71& A&L FEvAEY AL FUHANURZ BudPn L
(1982)= AFE EY biomass Ce HIFAINEYF 2o AAAEGAN &gt
2 99 ®Ev} 8¥d Estdx dyd. ARl E%dA wlAE  bacteria,
actinomycetes ¢ fungi®] v EY Wl C8 N #3d o3 dJ¥u=gn
Pansombat 5(1997)¢] i@ ul gt}

gty EFPAE FFEEZ oY JHA 1S Exe d@ 2HEd o)g
Ya A o83 Bz 2% Aojdl BE nAE §F FTE AT AL VISR
o] E&3F olgd e FEY o= @gadd,



. #% R 5k

1. 714 =3

2 AES 1998338 H 949%Y 1999d 7974 AFdsn wHo R&E
BAMSF AR FE AIPEFANA HAFEYLH, AE7T Fde AFAHG 7
AdgLe ¥ 13 g}

Table 1. Meteorogical data during the experimental period in Cheju-city

1998 1999
Month Mean temp. Preci. Sunlight  Mean temp. Preci.  Sunlight

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

1 6.6 170.2 49.2 6.8 84.0 95.2

2 8.8 59.7 1101 7.0 62.4 129.0

3 9.8 1104 64.6 105 110.4 92.3

4 16.1 196.2 1344 143 375 192.6

b 188 1165 180.0 , 184 79.0 2285

6 216 2283 1225 21.8 204.0 146.0

7 274 1115 2126 240 706.0 1125

8 282 76.8 2324 256 642.8 1025

9 243 413.0 157.0 246 508.0 1304

10 19.7 70.1 133.2 185 412 1845

11 134 196 169.9 13.0 249 1137

12 89 10.7 136.6 79 258 1295

Mean 170 1319 1419 160 2105 138.1
2. E¥ x4



B ANEAYY Ege A HAEGozM AYPAF A EGY o)
BH EAHL ¥ 29 Zetoeny pH 524, OM 756, P:0s 8.03 522 vja3y 3
gk E9fol iyt

Table 2. Chemical characteristics of the soil examined.

Ex. cation(me/100g)
Av. P
PHOS) No§) oM VTR
ppm Mg Na K Ca
5.24 0.23 7.56 8.03 0.41 0.28 0.61 0.21

3. 2AE R =AY

FAIGEL oj@a¢r Folaelad AESFFH AATHE, HJETF 2 EY
8 ol gy 54 Folvh 4G Y€EVL F F 3A(11€ 149, 39 279,
54 209) 22X +RHAL, ARG AR AP AEEFL AYT W ImX
Im9] BH M E2E «F3td 100g< H3e 80T dry ovendlA A=ZAA
FELE Tt AESLTFE VAU, B2 Y& 100gE i 2FER
FHE F dry ovendl M AZAIA 2 FA9 WL g8 JAFHLEE T35
ATt |

EgY 243ty JAd 9 £4(pH, T-N, OM, P05, A84 K, Ca,
Mg)e F&dE3 E4Y198R)A AT Fx9 NI¥L micro Kjedahl&
o] &3l A#AIZ1 F(AOAC, 1984) ¥ 4% (Weatherburn, 1967)2.2 Ammonia
g &A% Ad.

Bxol HF71E2  Yoshida(1983)¥gedl 93 FZs9 P UNV
Spectrophotomefer% o|&3lgoen, K, Ca, Mg, Na, Cu, Co, Zns<2 Autoric
Absorption Spectrophotmeter2 &% 3} 9 tH(Perkin-Elmer Corporation, 1982).

EGUAES] HFHE dolry] 98 Z A g7 d2 B%F F 19983 108 24
93} mlA g $ge] B F9l 19999 7Y 699 EYANBE AFd F NG
Atole] EFu]AE o] W E gotrgtcl

..10_



n g Aee ANFAYESYELTY, 1982)8 &3t en 28TE
ZA9 2o st 4 AE 2 AEY & 3749 HEujR Al
Ueld coloneg 47 A4 ¥ HFT 3L colony¥ A4 (colony forming
unit © cfw2 FEAHAC. 2 FF widEPH AL AT AF Yeast
glucose agar(yeast extract 3, glucose KoHPQ4 1, 0.3, KH2POs 0.2, MgSOyq -
H:0 0.2, cyclohexamide 0.05, agar 15g, &% 1,000me)d] HEF F wj<k 7¢
Fof), AHATEL Rose bengal agar(KeHPOs 1, MgSOs ¢ 7H:0 0.5, peptone 5,
glucose 10, rose bengal 0.033, atreptomycin sulfate 0.033, agar 20g, =HF =
1,000m)el BFF 397 12 €8 colonyE Axdtn AHol =& #9 8
23 & 596 A At

4. A¥AHA 2 FAEH

2 AL olget o] 182:(30kg/ha)E 19993 99 124 2.0m%3.0me|
Ao RF3HA.

o] Algo] ol&¥ FE Yl AFTIANYF F=Y Ao AR
¥ 33 gk

Table 3. Physical and chemical compositions of swine liquid manure

examined,

(Unit : %)
- .
ater Organic o Total b KO €0 MgO NaO
content C N

81 978 022 034 012 019 098 022 016 082

B AYY AgdAe 8 MAYGET 348 X AT 33T x 3pE)es
¥ 49 @gten] AuFe L9 ZEE 47 200, 200kg/had AEEHD

_11_



AN EFEL AYEAd H&3 2ok A4S ZE A8LE BFA JHE
1/3& A &43Q 3, UM A 2/3¢ 54, 64 F 94 TFLE 35 EARAYH.

Table 4. Experiment design

Treatment Treatment level

3 phosphorus application levels

Main plot
am plots (Okg/ha, 1/2X standard, standard)

3 swine liquid manure levels

Sub plot
ub POt (Okg/ha, standard, 2X standard)

AMPAIe B (Statistix, 1996)8 F Freldo]l de Ao H2A/R
(LSD) A3t Z+ Aee] P& v Z3g.

_12_



V. R % B

1 A8

4387 A 1998d 1149 1499 13 +8 € o]dult gojagtig HE
FF(E 5 YAANE FF 0, 150 2 300kg/hacl webAl zhzk 1473, 1,564,
1,767kg/hag Ho AAFA o w&x F7h8te FA o B4 A FoxE 4
2 et 28U FEAE AE5eEl 0, 70, 1408/hao 2 1999d 39 27¢
o &g olgEt #olaehie AEBFFL 44 1,044, 1872 R 1,850kg/ha
B2H A4z 793 AolE dATHP<0.05). 37 AU 58 29¢d =
BEALF Tt wEtA AEFFo] FUkste FAHOU F4FH FME A
ZY

(198401} 1(1989)= AFHANEF] mads ZAd JAUAAEF
& F7M1ETE AEFF) F9Ho IO AT Krogman(1970)=
orchardgrass®] U4HAl-E &7 & 2F 2o =4 Yeldva 4 POs
o A& FALe 4 2INAHE FAANNA F, 1976), TA R F49 A
&3 B ¢Eg A @vh(Walschke et al, 1977). I £ A gdAA
AR BF7F TR B AL MYESFANAM HAUL Folaedae Q4te)
£ 377} @& (Helyar and Anderson, 1970) W&22 RBelt}

FE=Au] 9] Al L4F 0, 70 E 140kg/hacl A o€t Golaz29] 12} ¢+
Al AEFFL 4z 1554, 1643 R 1,707kg/hacl i 9A] Hol4 zlo]g ¢
2 E¥}h 2wy 23HP<0.01)8F 33 (P<0.05) &A= FEAE ] A EFE
7t watA FARLE {4 F7HE B A(1999)L 9o AduE
A4 W F5 A7 FRALU FEWH = 2y 9¢F A F94
@}t 8%t Siegenthaler 5190 M& @ FAUTGT Yot & AP
Ae tda & 3%l o) A 239 o] fFo oldst AZdr,

ZEHoE ol&Q Folat2E 1149, 39 % 54 37 &892 ha

_13_
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Table 5. Dry matter vield of Italian ryegrass as affected by the different

application level of phosphorus fertilizer and swine liquid manure

(Unit : kg/ha)
Harvested dates
Treatment
14 Nov. 1998 27 Mar. 1999 29 May. 1999 Mean

PO MO 1,157 842 5,160 2,386
PO M70 1,704 1,305 7,903 3,637
PO M140 1,557 1,704 8464 3,908
Mean 1,473 1,284 7176 3,310
P150 MO 1,533 1,103 5,203 2,613
P150 M70 1,384 2,590 7,212 3,729
P150 M140 1,776 1,560 8,487 3,942
Mean 1,564 1,751 6,967 3,428
P300 MO 1,972 1,188 5,139 2,767
P300 M70 1,540 1,722 8,603 3,955
P300 M140 1,788 2,285 8,278 4,117
Mean 1,767 1,732 7,340 3,613
P Main (A) 0.061 0.027 0.853 0.537

Sub (B) 0.124 0.009 0.029 0.021

AXB 0.060 0.275 0.961 0.999

2. &%

FEGH g QQAHIE AN E4E Aold WE 4T o|EYAd Folaiy A
£EHE bR A8 232 19989 1149 14¢, 12€¥ 139, 34 279 ¥ 54
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Figure 1. Plant length as affected by the application level of phosphorus
fertilizer and swine liquid manure for over-wintering Italian ryegrass.
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Figure 2. Weed percentages as affected by the application level of
phosphorus  fertilizer and swine liquid manure for
over-wintering Italian ryegrass.

_18..



4, Fxo H7]E §F

D) da %P

AN e} FEAu Ag4F0) T G5 olge doladrd TIF
%% (N, P, K, Na ® Cu) 988 19 3] dehuigsh

olgelet Bojaztre] A2WFL 19089 119 149 13 AN AT YA
857 2712 #9749 27170 HROHP<O0D), 208 33 FEANE §97
o) U2 E ot Reneau F(1983), Terman ¥(1977), ¥ Lutz(1973)+=
ANAANE+E F71E F29 NEFo] F/Htdn 2uste 13 ALY 4A8
4t 23y Terman and Allen(1974 a)= B2 A4Eo] F718 v AL EF0
228 $E YU oo 239 33 A Bz A2Fol AWNE ER
& 49X 2% AL od o2 B £E Utk

FEAu ¢ A-45F F7o) giate] ojgat Fojzad N FFL 1% &
BN Rol7t ARXT 2, 3% A 5%t 1% FAN FAHE AT
Lane(1989)% MR ate 20 ¢dxe N&4E F/2 2o TP
zA90R 3 13 £EAE AYFn ¥ A 9 A

2) Q &%

ol g ¢t grolngt2 Q1 FFE 33 FHA AT AINEF T2 FAH
F7te BYTHP<005). FEAY A &F F/i7t ot oz AFF
o o J¥YE F3 X Ao

2(1984), R Lutz(1973) £z P ¥Fo] JAANEF F7le] wetd {9
3 3718 BA9a o, & YA 33 4+3Ad T ZE dRE BAUTh

A(1999) 2 ARG S5 ATl YR NEFE F7 BE
ERE A BN 39 € dAg XA

3w BF

olgE ¢t golaTtxs TF HFE 23 £F AT ALY A § £F F7H
mEtA F7HRR 1R 33 & Ade JAE EFE A X U4

- 19 -~



(P<0.05). ¥EEx A-&ol BE HEAU TE YFE 33 TR AT foF
718 R tHP<0.05).

(1989w dFE9] Sz UAITAR KFFol i oy tall fescue,
red top 2 ladino clover® U4 200kg/ha ?“ﬂ’*] S ¥FE Bydx 9
2% ®Ed dE £ ALE 2EHFn Yo



Nov. 14, 1998

5

—4 oMo
® |M70
23 OM140
8

ce

(3]

=

-

[=]

PO Pi50 P300
Phosphorus lavel

Mar. 27, 1898

N contents {%)
f=] - N (5 3 (5]

PO P150 P300
Phosgphorus level

May 29,1999

5
54 ®|Mo
= |M70
£3
- CiM140
E2
(4]
-4

L T

'EO P150 P300
hosphotus level

(kp/ha)

Pl’ﬁ?&ph@rgg lg‘%

(kg/ha)

(kg/ha) (kg/ha)
. Nov. 14, 1998 Mar. 27, 1999
8 6
= s 5
3 C
E 4 G 4
o £
) 2 ?
€ 2 % 2
8 1 3 1
e o
0 0
PQ P150 P300 PO P150 P300
Phophorus level Fhaosphorus level
(ko/ha) (kg/ha)
Nov. 14, 1998 Mar. 27, 1999
—_ B
2 B
£ E
oy m
i) -
| 8
c c
=) o
Q Q
» x

A shotas 18ve
(kg/ha)

May 29, 1999

6

- &
3

-E. 4

2 3
[~
2

€ 2
8

a1

0

Flosghotas feva
(kg/ha)
May 29, 1999

G
o
E
[zl
=
s
€
a
o
¥4

Fpo P150 P300
hosphorus level
(k@/ha)

Figure 3. Nitrogen, phosphorus and potassium contents as affected by the
application level of phosphorus fertilizer and swine liquid manure
for over-wintering Italian ryegrass.
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