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BEZBOENY P EDODHETE,
REFIUCNBIEETHECRIZETEZE
R  RRER T - BNRKY - KEEE Y - FRUBF

(#—9 — FJ] : LPIEH, IELEME, 4 ha
€, XM ¥, A

¥ b ERFFEEENESR LD, EEIIKE
EREYME LTHEINE Z ENBL. HhrE
HIEicHB ) 5581 =DOLERIZ200~250kg/ 10a
BELNHEED1/6iICbiET S (A% 1985). F
72, ¥ b EDONBICBES TORELNKELE
B9 520, BR¥EOTE A T ORI TIEEBEIL
RKOBELE > THBEI TEL, FEMD
REBAMEL TS, 4 b1 EIEEICTHZ
BOEME WDbh, —REANICIE 3FELL L ORIED
BF LW (ZES 19712 XN T3S, YA
EAEET S LEBENEY LRENELET S
3H, Zhizy b1 =lHROME (ZHS 1979)
DHIBEMEY (SES 1971b) HBHEL T B &
DI H 5. SEMY b1 TEEET DL, E
FHFREERE & LB U THb HEREEE A$50 %6 L
REPRBETIISIBET LA o 1995). D
HEE LY b 2EEDOKRB LT A Y/ — L4
HHKIZ YA IS H TOUMEB £2E L]
M2 EnS, ¥ b1 EDOEMEEEZY b A
THXROEENMHYE & OBFRLEY (Ko
1995) L igfEhid 5. ¥ b1 BEEI0ERHD
TBCRBELIEX LD b Cab L UMgDEH
BhD (B3E 1956) CEHERL, $-BE
REERHR & UIEIIEEIT I Z LA

RKDONTWBBREAEZEZIIGE, ¥ M 20
BiCHOT ORI ERE WAL TA &
BUETHS. AWETIZ, HIELRLHKE,
BRIEERbE Ao #3E B KU LEBA O Ca fiid
BHELTORE NS EHLE ) i
BAEGR L2170, BERLBERENY b
14 EDEE, F14ENRBICRIFTHECOVLTR
Sl /o, HEEBLALTARAME LTOH
BEMEMLEI B3 2 ENTENE I MOV TR
e Bicw, X1 FAREEELONBILEMRIC
R+ HESEOREITOWT ORIEMA /2.

1. ¥ &L UHE

KERiZ, ERAFHEFHAMBBIIENT
2003 ICEMi L7z, AEBFICH B Y b1 EH
¥I1EHTHS. F1EAMEL L THEHRK
B EEMROERMETHS LEY b2
v, XAFRARELELTR/N\SBEHA VL. 48
20 HICREA £% b v 72 v MIKFIAY 500 £
30 MEEL, 2~38RTLicL. EHIZ5A
3HIAT-7. X TIRERMIE (b oHAE :
12%—N, 1.1%—P, 2.0%~—K) % 4,000kg/
10aftif U7z, #BRHEEHX IS LP AR (LP70 :
LPS100 = 30 : 35) % 50kg/10a &1LEFEK (B
DF 25 :12%— N, 8% — P,05, 10 % — K,0)
27kg/10a %A L. BITRKI3 EERMX TTH
hTuw s (1998) 2E#EE L, BRE30S

#1 BX0ES
BRBX 6A158 238 308 7H68 218 8A248B 9H9H 238 10A7H
HEREX 156+ 1.1 235+12 324+13 406%1.0 654+12 1033+291104=351142%31 114735
‘\iTE 154+08 251+09 352*15 434+12 719+18 1174+321323+331322+36 1323%3.0
LP + HFKX 1563+09 248+09 33609 410*+1.2 694 +1.7 1204 +2.5133.3+24 133.3+26 1328+3.0
LPX 155+08 249+09 320+09 38410 657 1.7 1255+5.0 132.7+ 3.7 134.0 + 4.1 133.9+45
LSD (p =0.05) n.s. ns. ns. 34* 49+ 10.6* 10.0* 10.4* 10.8*

ERE+EREE (n=14), 5B LXVTHEEZSY, 8A 11 BIcFX 1 + OB

* AW O—EI3, BAREYELT 218EHKS BV TREL L.
**ORAEHRE ¥ (Yukio Kujira, Tomokazu Muranaka,

Ryota Tonouchi, Tatsuhiko Ogiwara, Naoko Terasawa)

0369 — 5247/ 06/% 500/ 1 &3/ JICLS
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(10%— N, 10% — P,05, 10% — K,0) % 160kg
/10at XUV HESS (15% — N, 15% — P,0s, 15
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EEERXIcAE LA L RRX T, LPIE
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BB IUEOVH A XEZETHBICHAEL
7o, FAeRGETIE, X1 F+HAETIE
TEOEBRAELIT - 7. FEPHEBEL T
RAF OBWE RITHUEI - 7. MR ITE
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» 1AM ] ERERRET 72, FETIK
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D, ZOEEWET S LHF>E (58k( €
EH) OREICL D FA LWL SEHE
FTHa3BhMNd 510, 2~3FEME TICH
o%kgIR LIz, b ETHE, 1 €D
FhBELEOEMMBEARLTHRSAELL
D, BA1ENSIERS~6MDREIDIENF
£ LB sEHOEBIREIN S (KRS
1978). kT, £FFHNSFEKA €D S
BERRETEET, B TERBICLELE
EDERA T EBIC LB TEBIERENS (2
A5 2001a). F4 EASE (B GO)IE
&) ZRWEERTER, F1 EEFOREK
EMHIRERERERES S, RS ) OR
EEEWME Y5 (BES 2001a) EENT
WAHR, FERTIE, KX CHEAZIAT
W B BITEIE RIS, FAEDSRET S
SFOEEAYRL THEREL, 7M1 €D
T IVFBEGFHELTHAT 3 HkE2RA
L. 11 13RI L -F1 ER3EHE
RETOEEMSHBICECTHREY 1 X
OHERERAWTRS L, Scm DA% B
SINWFAEELL GemblE) &L, BIFL
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4 XFMHESR S S BT EEEREL 2.
X4 +FREOXERI8AI12HE9A
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13cm O Ef453) %M A A HBRALEHE O BIE %
1T - 7-. DPPH (1,1-diphenyl-2- pycrylhydrazyl)
K& B T VANHRREMEL, X1 +OHEML
TEHE M T SRR E L.

BREIUEBE

O FAERY LM ERE

6HE CORXIKHRRMIcL2FEE
BEHohEh-7cd, TALUBREIEX D
BXRFEINEILS - GED. EHo
EBARLICRLE. THA21BETIREN
NEMLEO®RBD L TWB0DIE, O
TSNS BT 2EEGBR LA & BEAR
TdH5. LPIERHERX OEHIZHIEX 6 &
CBFX L0 EZIcPiih 7. 6T
OHBRROHBERIIEH L HLUOHBERL
7245, 7TH 21 BLIEWC 613 3 HERK O BRE
FiMboHRX L D FFEIC/NELED, LP
ERIX TIREEENKE L3 HR[NED
shic (M2). 6ABLUTHIZEIBES
BOoREBOEIITRIARRMICLZEFE
ENRBDONIEh-7edi, SHEBX B &tk
OHBRX L D HERIcH T BEDT 1 XN
AREICNELLY, BEORERENERL
7= (@3, H4). %4 bDY 1 X8F1+
fEf Ak 2SR U, F4 EEE/BRIZIBT
BEXL DL IPRB LU LP +AEXTEH
Bz, #ERTRELP Uo7 B
Hich OMEER (F1 TEB) 251 T
FkORER (FS5) MREINI &S, B
XEL T eBRBECHEBKLTHWS S
EMWREhE. S, M, LEXULLYA X
DFA TERICIE, HBRXMICHERELEN
BAdohiiho . 4 XBF1 e@E/ 2
A4 EEHILERIITRLUE. 28, SHLUT
MY A XDF A 2RI, RBRX o0&
WICXBEBEENED O -7, L
BIULLY A THRIZIRBRIc L 3FE
EZNBHoN, HWRKXTIREOLLEI/NE
Motz BIFXELPRE LU LP +FAHKX
EDMIIC, MY A XL LDOF 1 EEEERIZE
THEEEZREDONLE M - 2. HIEXIC
BiIFEMY A XULEDTF 1  RI3bOR
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#£2 Y4 B0k b F4 =@

REBX {F1 % Ss S M L LL AFHER
X 10.1 204 27+03 6206 4907 20+04 0.1 0.1 26.0+2.1
BxX 78+ 1.0 37+05 76*1.1 4307 42207 1.2+04 305+ 1.6
LP + GBI 138%14 37+04 83*10 74*05 39*05 21+06 392+24
LPX 13405 32+08 95+ 1.3 5705 5706 16+03 39522
LSD (p = 0.05) 3.5* ns. 3.2* 2.0* 1.8+ 1.3* 6.3*

EHE+ EEEE (n=10), 5B LAV THREESD.

LT EERE S ¢ 3 FENThh TS (B
1% 1987). LA L, SERA £ OH HifsE £
T3EF1 DR IHEN S & oHE (B
1987, HE 1974) b» Y, HF—ShTREL.
FRBOBERE T, MY A XL LOFA elkE
B HOTHNTBITREIELTHEEELS
hic. ¥4, L¥Y4XELLY A XDF1 R
AHEME GRS, MRS O B BRI~
OB EZERT S &, LPIER MR L
HEEEMNEE LI E SRR A,

IR - BBEE R - OHBBRIC DL TIRETL
7o, WIERKiICHOTIE, FAERBLUFA T4
BELEH, EHY X, KEREOMICEER

80~

60 =
= 501 HERRX
o w0l ] R
LP+EHE
30 [upx

9A298 8

8A14R

148

774 68 25 il
9A29H

HBBGEATD S h 7. BITK TR, 64
23BICH I BEHETF EMEB/PREDOMITIES
% VRNV THELSEOHBEEER (r=—0.814%*) 4¢
Fooh, SHUBICHIIAHERZREMY A XL
LOF1=HloMic3FELIEDHEBMBEE
=0872*) »F@EHohic. LPRTIE, 8H24 8D
WU nFAeERELER ZFER EoHtk X
U XEOMicHEETHBRFE (2hZh,
r=0.758* r=0.821* r=20.80% r=0.812)
PR Shtc. U hDEY, BB LUED
REVKENWFEFATEENRELLBI &M
RS hi. ARBTIE, F1 =0 EHEEE
IR Ui, Fo i LoEMRIZEFRBIC
FOTEGLETEOL 35 %isEL, @K
BAERICHT 2 F 1 EEFOHEME DK
30% EB (B4 2001b) Z&E2EBT S
&, FEBRICMAS >EERELZOA
Bz DWW THSERTILENH 3.
@ XA+HAmE
HEHFICHEI B, EHOBBERLIIRL
fo. MEROBEXIETRIVFRICKE
CHBLE., SAIRBRLPRKOEFNAE D
St l &b, HIEXELPR EOMICHER
BENBEHONE LN 12. BITXKOEX

ERE ERE
H5 #h&T-HRE (F1%) EE

RBibORBRE L hFEIC/hEh -7z, 814
Bo X1 #H503, EBITRPLPR LY b

£3 44 XFFA eEHOKE

HERX {F414E (%) SS (%) S (%) M (%) L (%) LL (%) M¥4 XLIE (%)
HEIEX 384+30 109+20 238*10 185+x20 79%20 05 269+ 20
B’IT 257%100 120+20 25340 19820 133%20 39+ 1.0 370+ 30
LP +AEX 33.1%20 83+x1.0 241+£20 149*20 153+20 43% 1.0 34520
LPX 353+30 99x20 207%20 192x10 9910 50 1.0 34.1£20
LSD (p=0.05) 8.4* n.s. n.s. n.s. 54* 34* 7.0*
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F4 XA FEXOHB

HREEX 65238 308 7H6H 218 8H24H 9H98 23H
X 31.0+21 408+26 473+25 666*30 967%38 991+37 1030x26
H\iTxX 202+16 270+18 31.1+20 459+31 732%52 85644 87.7+49
LP + B#X 206+21 253+25 313+21 54125 895%25 101.8%15 103.7+25
LPX 200+10 260+19 340+19 596*17 955+27 1051%41 106468
LSD (p = 0.05) 5.6* 7.3* 1.7+ 8.4* 12.3* 11.8* 145*

®5 XA F¥0FPEIUVER

_— ZA4 *FE" XA +EBE (g/F)? X4 ¥ E18E (/%)Y
8H148 8H29H 8H 14H 9H 298 8H 148 88298
HIPR 695+ 1.7 27.0+35 205+22 402+36 19+06 29+03
B 405+ 4.6 62.0 % 7.7 208+20 439+41 20x09 2902
LP +BEEK 845+350 2600 324+34 66.0%5.1 29+09 2804
LPK. 395+3.1 365+ 17 296+41 488+34 33*12 25%+03

LSD (p=0.05) n.s. 17.7* 10.3* 13.8* 0.9* n.s.

P EERE n=2 Yn=40, ¥n=8)

EX#% & LP + AHEXR THREICKE D
otr. XAF1EYSI-DEBEIL, 18

ns. : S5HKETHREL L.

F6 XA FOLERLIE I

FEOMBR LD LP+ AEXTAE M

XA +&8E (mg/ g XA ¥EPE (ng/g)

-7 (&5). 8B 148tk iFA4EEEY 85148 9H29R 8148  9A29H
~ @ﬁ&{tﬁﬁ i3, HEEX >_LP +EH X 1284020 137013 395+049 3.88 049
R>ILPR>EFTROMEMERLE (F #\IK 067010 116+008 381%036 386021
6) LP+RHR  104%009 144010 4.11%044 4.25%047
: LPK 081+006 1.35+011 349+035 3.82+045
HIEX obBLERR 1 .28mg/$ﬁ LSD (p = 0.05) 041* n.s. n.s. ‘n.s.
E-grixbEL, TR TIZ0.67Tmg &
ECm O™ A sy ——

HKLEL S VHRRETHEEENED S

hiz. X4 FERBOMBELER M ESE I
i3, HEREOFERE I LPIEREAELHALL
BEEMAPENTHE EEA oM., EMELLDY
OIEALIE®, 8B4 LU9H290 & bR
BRRETHEENEDONE M-8, 98290
ICB T AHERETERI, CORBRICHINTHS
BlUHDBELOEL L 1. HIBRBHLUA
BEOWHIC X D BMLEHIE B3 2 Lid, R
—HETH > TOHRERBMEEABLEARELT
DOHEBLIEEOBRECENEL B I EE2EHRLT
B0, kLRI S. BRPESETEL D O
EALTE I & MR E 2 72 D OB LIEM & O
ik, 5B VRV TORELBUEBEEIED SN
7- OB29H MK : r=0.791*, 9H29H®D
BfTX : r=0.880%, 8H11HOLP+AFEK : r

=0.899%). F7, HBKX (9/29) IXHiFHER
BEN ) ONBILEL EEGTROES, B&
U LPRICH 1T 2 EMET L /< h DHBMLIEY
EEGMBOESLOMICE, ThEhr=
0.834% r=0.804* OEELHEEEEFRNED o1
oo XA FEROTEBLEREZ S OIEE h S H#el
T5IEMTRENE I NITDNT, S%RETT 5
DHENRDB. EEiEcB I3 ABOMAICEEL
Tid, kHE. 51X, £orcietah, 514X
BIETHRBEHMAT 3 2 &0 & O FEOMBALE
HEREHEoHE GES 2004) 55, AF
DEHMICal STHBHH, ¥ b1 E% 10FH
HEELABS TREEFO Cab LU Mg 2R E
BECIKHP L, CaillicL>TYH MM EDE
BB URENENPPHEIET S (BFE 1956).
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ARBTRABTLHALLI LiIcL 5 CatibE
DOHEIMNEZ Sh, ThHX( FEEROMEEL
EHICOEEEARIILTVWA I ENEEINS.
UL, BMEESCRIZTEBRROXERICE
LT, TSRS BOMELFOLENDS.

3. E #®

MERE F 7 13ABRI TR (LPRERD DM & AE
BRMS M eDEE, T4 ENRICRIZTHE
OO TRELE. F XAFBSEOLEEE
BRI RITTHIERGFOREIC >V T B
gL
D F1 e @E/HIIBTR LD LPXKB LT LP

+EBXTELSNLD, HEXTHR DD
7z,

2) MY 41 XL EDOF 1 e LRIIETHRER TR
K&tb, LYyA4X&ELLY A XDFA R
RIP+AEEFEXTING % EZmbEN -1,

3) XA FERBOMBLIERIHIEX TR LS
{, 128mg/EHE - gTh-1:. X1 F0Oh
B LB LS E, 50, HBOKAX
IS LPIER & AE AU L BRI RIRAT
boLEZ SN

5| A 3Tk

Bt 1956. 4 F 1 T BMICHET TR SR KETH
7:34 — 40,

HE®RME 1974. 4 4 £ £ FOR 7~ ¥ LR, HHE. BEE
wiAR BRE B, #iR . 10:14 - 33,

LRBEBEES 1998 BERERRER - BEBOL
£D 48 — 59.

A% 1987. 4 + 1 TDONTRA Tt LERAMEERIE, HL VWK
(55 24 82). BHoKEEHH &R, S - 298 — 302.

WFEHETF 1985, v b 1 EHENEEIC & 5 KB . RE
H X UEZE 60:695 — 698.

S « HIREHE 1979. ¥ b4 TOBEMEFEOFRR L HHIC
BT 2% . EREBREDHR 7:5 - 15.

ZHEE LM ZRES 1971a. 4 b 4 TOMEREICE
T AW 5 13 BV EREE o5 & AIRIRGHE  BERAR
$ 9:45 - 48.

SHEE  LE - SHEIES 1971b. 4 b 1 T OMIERIFICH
TAMR H28 ¥ b 1 = OHMERE & FEHBHILHE BRI
BB 9:49 — 53.

K < BEME HER BRARK FRUEETF HLEA
2004. EEOBAL Y 1 XOEH, Rty X UTEOHRREIL
FEHEC R TRE . HIEE 73(5)2):146 ~ 147,

{ETES < )11 &EE IELEHE 1978. 4 + 1 TOMBLERET S
TR S IHET IS MELARIERA O . BIFRE 47425
— 430.

2% 2001a. 4 + 4 € OMEETEAK & MERRICH TS5 F
4 IEHOEME . B 70:92 - 98.

HAEH 2001b. 4 F 4 T H 1 B 3C - RAREMONE, &
{iey =2 vy s BfiicowT. BYER 70:99 — 104.
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