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KRR PR NV FEIFICBIT A EILE L=

Ptz
(BRI FEA)

BY ARV FEBRERARE ORI TH 50, REXELEEET, HEE CHHEEEN R AT
bHDAEEEREFD, 1997 FEB LU 19 F Il avEh )k EAL W RHOTHER VS S8, B4R
2 VISR, TN VTR, IR R B & MEM AR IC & D BREEEER AT, ELh LHIE R
HIET 2 L &b TRREMEDKELBE L., Z0O8E, EHEER-LFETTRELHFRCHELT, #H
AT~ L F R = KK - RS = R ROE KRR, EEAR YV F SRS ERRIEDKBEE QBB 3o
fo. BMRORE L EMIIEER YV FEEBEAR VT SRS TH - 1o, BEOYE I D W IR Tk
ORNCHEcEE RZRIED oo T, BHAEK VT B LB B 2 HINEICE 2, BECHIETH
EpBETRMERDS Hotz, U EORERE, HER LV FEHAO TERE CEBHESTRETH L Ze2m L Tw»ab,
F—7—F D EERK, HE, K B BIR, Bb, VT

TE, RROZEEETT 2HEBEEDOROMDDREED, &
EOFREPIIGL, £ERCBIAMEOERLZER L
BIGREAMBEFMERPIEZ SN TWS, ZOLI %
h, BREHNCED 2 #ERREE L CEERO VTS v
HERIN, FREFIELAROBEAM < L7 B
EOHE S GREF S 1993, /MEkS 1995), ERA{bINhT
W5,

—%, KOEELEADOBRMCHEY, HBEOREIC
BOTRAEEEDOBEAFELFECZ->TBD, BEP
B2 b 2 WIERBRE OB A, ZOVIDALE % 56
Waih 5, ERERIECB T3 FELMERE L ORNEE
q, MEEBIUVERTH L., BEK VT BEREEE
HESY, BERCVFERREE AR TSI L, K
IR b OBRBERERREERTH ORI REE R RO, 20
el IneoOMERX BRI H2LEND S (IUA
1997).

HAR~ VT BEREBEKERREEO—EETH S, B
R EEEARSE THEBI N TV A AT, BEMHEE
icEF (R »EEL CEEY — N 2ERL, ZhE
R &% U AKBECEZEL TWs, BFOHEEKADEE
e ox, AR &BA0ERY - 255 (LKW
1998 a, b). MHEXOBE, BEFEHAERKICHT >hitE
2RI TRATEES NS, —T, FEROHSE,
BRIy — Ry —7kEAZh, HEORDOUINE%® A
NIZEEROEM (RBEeEET AH) CiiET 5, Zh
SIIBRFEER FORMTH Y, HEHIITRHETH 5.

AWEO BRI, AR~V F EEB L UEBICBIT 2
ELh IR PR L, e O EBRT ORIR &R
DREREXBEL, SBOBEMHAEOZEICT22LTH
%, 2T, BREREBWICEHE, BREGH CRIET

P78 U BRRE T 2 Rk i, BeRka Al &
w2 DB ARESE, £ 2BRERZ2 vz uEER~
VTR, TR VS SR & CEER Y VT ERRERE
FEERIT o7z,

MEE F&

FAM < L FERE Y — M IIEBEESE () »5AfFEL .
BHARKEY <L (SHEE ) 2, m1.6m, EX
120g m™) ZHEALY, SEAEEY — N EEAERCEK
FERME (&R 30 cm, HRfE15 cm) WEDbLE THEZR%E
HiF, T (EWOR) AR TERA TR L
fo. SREAEREY — N IIEHEMKCRME 30cm) THEF
OtHOYInNER AN, FOTIKET (2.8cm i1 k)
REA LU AEBASLD Y — N7 — 72 EEFICEE L TE
B L7z (1U9 1998 a, b).

SR 3 E B O REBRRS (LBREILT) T
57, EEMERPEM LT AIKEEMLETHY, HBFUKE
20mm OEHTH S, ERBICEBVTHEED» SELHH
i BERRE- -, BERY VT ERECHERALZSE,
Z DXEOBRERITO P - T,

HHEr 1l

HBE 4 RECSEORKE HE (R aveAh Y &
LAk W OBE, BREGEEIRDIREARTRESE, 5
TSRS L OFAEK~ VT S8 B 24T 2N
L7, IKEOAXX134.0 X 5.8m T, XEMIZ0.5
mTHote, ML EERIE LP 140 @5°Ckfics
WT 80%DEEEMN 140 H THEH T 2/ MExF D) & PK
bR D4 ERM - U, N, P,0., K,0%2%&28g m i
Uiz, 74 #VvE SO, BrmT8g m2H& AL, 1997

2000 4511 B 20 FAZE, * EEHTHE (T 721-8514 FILmiEshEES%EWIE« ¥ —, myamauch@affre.gojp).
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F£6H2HZRLEETY, AL, P THKEKL
HEEE B L B KEKEEERTo 7. 6 H3HICANT
HER~LVF ABEEY - MEBELL. 6 H5HWIK 2T
HiE® 1 R 3ATRME (£ 30cm, £E 15cm) L7z,
6H6H I 2HABRR 2 AL, BREFE I YL — b
(10%) Bi&l (B oo — PRED) 2BEEK LBK
WAL PEdE B L R REKBREX B L., 2ok
EHEMR CHER )V T AKX 2l A, REFIDRA % H#
J7z. 6H12B»56H 19 FTHAL, 6H20 HK
BREFI Naky 77TV (1.8%) Kl FERL: 27V
YFry—1Fokifl) B, TH2R2 BZRERINVS V>

(11.0%) K&Kl (FERAL N H 75 VRHF) 2BEX L5
KK L EEE S & R REARBERICBmR L., BE
B~ F SRR EBRER 2 A L o 7z,

A L 713 1996 10 P E BRSO RBUKH T
EEINLDOTho/, HEL12 THARBET 2
500CO B AEZ st 5 HREIME B RIER L., 20
%, BTrHEERCEEL, EEY—N2EEELL,

MBI L BB & CEMREAKEIEICIE 30°CT 2
HEEZHE L BT 2 A, BRERCEW TIIESFET
WEED 2 {EROBBAI VY Y A (16%) BEH (Fh
G ANN—16RA) Ra—T 4 LT, BEEIE
1m* %70 300 R Chole, FTHELLETOIEF LA
EN B U7, S REKEIR B L TIZER L
ROETFOEENI—T 4 Y IBTID S WEERDH -
7228, BRTRIRED:DERICTERhot, BE
3BT LELEE - 7o £ XOBETE, &
Fid1~2mm OLETIEEEINLTEY, BREF LMK
MRETOMICEEREZ ko,

B HHEIE 6 A 25 HicfTo 72, KA hiEdE B
L OB RS ERICBWTRREFR 2 HFT0.2 X
3.5mOFRAEFL TS A AMEAGRKES 272, BER~
VFERBER TS RICBWT, £BLTWw 3 1 2MAKEK
Rz, INERIA2H25 1036 HOMICERL
7z.

HER 2
BERUT-EREY — MK T 2 LFEEL, fRROET S
HIRECE T 2EAES SN E TRERLRBRO— T
B o Twiz (U 1997) DT, BB ICHAEE
BAREBRZITY, Wb ENEICRITTHER R LT,
i Ok ALV OFEHKLF EBE
By —r AW, —EoKAQRREZERITIC L D XY
DIEAKE S UEKEGERRBE L., ZhehOKEHEEM
TT2REOFEM~NFHEEIRE, 1KEOKE
33.0 X 4.0mTERL, HER BEY—bBLV
EAREIARLIEACTho7, 1997E7THLIHIcAn»
ERToBELICHEAKL, BEEY— b2 ANTHERL
7o, BEktR, WAKRKICIEAKL, BKKIZIZHE BRI

AV EZICAKL, BHIZEKL, #KkEB L U%
REMEIL, BERE 17 HRERkGE L, ok EZ/mEL,
E—OKERZITo7:, HMBHAEIRX7THI8HWKCERL
7o, 1BRICEBL T 4 AEGFEEE 36 FRICB W TEZ
7o, WX 10 A 23 HicfT -7z,

5% 3

AR VT SEB L UL & BER~ VT BIERE O
HEEE2{To7z, i@ avbeh) & FALIW ZHV
T, IKBEOKE&4.0 X 5.8m OFELBREE4 KIETIT-
7o, HERALLES EHERZFEBRL EACTHo72. 1998
FES5H29HR»E 2T\, 6 H1HIHEAL, BEK
v IVFBER FEZ TITo 7. BERKICTOEM 30 cm,
B 15em CER2cm OREHITTBE, v VT 2EK
Uhse 21 Hliz 1Y SABMEL:, 6 B2 HIT,
LEOKREAN, BERKTLFEES X UVBEERK~ VT4
BROR» & 21TV, BAREREY — N 2FEETHERL
7o, BERTLFEBICERLUCERY — N d 1996 Fi2
BUYEL, BIEDRERL L 2CHERAL-bDTH-T:. BE
MoV FERBERALCERY — M2 1997 EEORET %
AWwTEEa N, 5 HREERRERZ R - 2%, #BAkL
7o, ERIEBWTRERTbR o7,

IV#E1Z 9 H 30 H» 5 10 B 6 HOBwiT- 72,

Bk 4

miE 2veh ) OBEKINLVTRBLABB LV
EAETW OHERSIVFERBICBITLEF R EHNKE
KR LB L7, BRI IKEOKRE X 4.0 X
4.5m & UESRE 4 RIECTEMRL:. FRLULCEEY —
BLOBETEIEARKR &, ILHERERRI tRCTH
o7z, 1998 FE5 A 19 HIcR» & 217w, 5 H20 HIZH
RNV T FRBEB L CEBERE Y — P REGEEL.

TR EIER Iz oW TIE, BARETS 20K
HO»r& L, BEEL:, BTFIX 1997 FCHRELLZDO
T, #AB 1 LA UCFETHEAREBREZITHL, #FELT
BEE L7z, AEFRC, BEXEMRCHA, REAC S
Vv— MRRIRBAA LT, 6 B 3 HICERKEKBIEX I
BREH Ok y 7T F ORI 2 L.

B bOFEIZ6 A 19 HiciTo 77, EHREASBEX
TRAXI0.2 X 3.5mBE2O0REL, ZOHDOA 1
EE AR 2 72, ARV FEBE TIREX 4 2T
OFRFIMIZERLTWS A 2MAKERZ 2. BEK~ L
FEBXTRER4AFTL.05m OEOTICH 22K
Z 7z,

V129 B9 H» 5 11 HORMI T 72,

HE& 5
B avbeh )k PALIW RRALWTHEER LY
FEFHEL L OARICBIT AL EINEDHRZ(TH 12,
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FHUZEBRIZRR 2 cHuEbOTHY, HRELERS
YV MBIUETFFIISAERS &, 2ol EERER1 LA
CTho7z, ABRIFTIXEOKRESI0 X 4.0m OFI
EIRETITo72, 199844 H 27T HieR» & 21T\, 4
A29 BICEEY — b 2EERL .

HIYbOHEBISH L H T, £EBLULEL
LR 2% (BEF8m) WBWLTHETL LA »EfE L
BEORERRZ -, INEIZIA3SH»S 7THOMIZIT- 2,

BELUVNENEE

WY HLRIEELEFETOY L, 2 BEEY -
KEENIETFDI B, HE-FBLLELODEIETH 5,
BER~VT ARBEXTEERICERT L T 5 1 2 EEE
%, BEECVFEEX TR, —EOESOEXMICER
LTw5 A MEGEERH Z 7o, R TEEERS L O
EHRBEAEEX TR —EOEROROTICEFTL Tn5
4 MEAGBEEZ T, B HOMEORELL, Hib
DFBRFCHEOR R Z 72, B b0 HIBEE P RS
5em T 1B EIWCREST (S N1 2 xRy 78, +—
T a—4%—RT—10, A7 v VAREEHEE X V)
TEHEIL 72,

HAEM LT SET, BIbORh - R, K
L L7z, e~V SR &R T, &M 30em
THHELTHBY, WHEOEIIFEEM <V F & CrR I
15ecm THLDEL, BERNVFEHFCBTIIET
F28cmic lfiBrNTw3, FOoBEEHRKLVFE
BB AKBIBE I LRI > TRES N, #27T,
HAEH LV FEBICBVT30em BLEES L CHIL LM
o B, 1 RS L,

HFEEIC A XK 20 R GRBR 1 X 4) 720 108k GRBR
3) DIFEOEMEIERFRT (2 /vy &, SPAD—502)
THEL .,

BIRDORE ZAXKE I BT 2 BREBOHHICE DL
7z, BOWTWAREOHSIZERL Tud L RE ST,
45 A BBV T W 2RO KB S 5 F &2 HEE L 2.
HERL, 2CRARaAT— (0=0~9%; 1=10~19 ;
9=90~100%) T, RABEX3, 4, 513 L0%H L T L,
REMOFEZFEL 72,

A, SXEICB W THAED 25 E210.5m %
BWTO mICEBLTWSEA 2B L UHEDOH % X
DED, FThThORFEZERETE Lz, BRLZA 2D
WTHFHEET o2, A AL, HOES EKGER
ZREL, KOEE MUBHELT 2WNELFTHEL 2,
F B XBEOIMEE RS LD 0.45m? WAEBL T
34 M EE AN D EY, 80°C TR, INRBRER
fRRT U7z, BB 2 B o elia L, KICESH (REMH
W) Lk (BEW) o, FRFhOREETEEL
7o, WHEHEIIS0CHRE GIERL 2) - 3AKLE
(GRE# 3, 4, 5) WEOLTEELT.

fReTIE

HethHarvvYae—%—v 7 bw =7 —STATISTIX
(Analytical Software, 1998) ZFBWT, MHEXHEDEH
EIOREL L OEEDOHR 2T 7. WiLbE, BHK
HE, BRA 27 -8 X CERRAIRO S8 ITic B W T
W, 7—27 %A YE#EIT 5 2 (Gomez and Gomez
1984).

& R

WU BbREO TERE L 3, 4, 5BV T¥Y
22~23CTh-otc (1, 3, 4, 5F). #2128V TIZ
TEEERBE Uo7z, BEREEIORE L D E
Mol DT, 22~23CLAEThoTzeEZ o5,

HAEMOSVF o 7IC X DEER L cBL TIRMREORE
I EAE R TM, HER2, 3, 4, 5BV A
X vx (Echinochloa crus-galli) BE L L THE DN, #
DOtz 3 XA ¥ ) (Cyperus  sevotinus), 7 X7 (Lin-
dernia pyxidavia), © 7V 2 (Fimbristlis miliacea) F3
RO o, BEK NV FHEBEEICE O TREZ D
5, BAK LV FEBERBCE L TREFO O OYE
DOEELTHELTEY, BEKTEDLDLILES (B
) »ooREFFDNZL T,

b1

EERENEOMT, B THIbEEND T,
aveA) WKBWTE, BEKS VT ERCBT 2ENT
BRI HEARTPERE LD Sl H D, EHIREK
BELVEBRCELo (B1R). —H, ‘LALIW
BV, BER~ VT ABCB Y 2 Wb RN RKE
K EHEEE S L CERREKBIE L Va2 h, FER
ET Ao, BB TEFOREKIC LD IR
BE L R AEAN D - 728, HEHICER TR - 7.
BB B Rk L i B & CERKIEAEIEIC B W
T, BEMLVFEBL Y RE o/, IREFEIECBIT
RN M2 TholeDizH L, BEHKLVF
AT IR m? 2228 m™2, 1LY 5/ET)
LMot e THL, BEM VT SRFCEB T 5 Kk
iz a2ves) TO0.2, FAEIW TLIHEm?T
Hoiz.

HAEEIBEX TR (aves ) T8HIH, ‘YA
2w T8 A 10~11 H), R THIREKLH#ERES
LU TREUKEIE TH D, FER VT ABERTRY
B, BB 2 EGEIBERE TR RS,
BRI B & CERRIEAKERE CR> o 72, BAE
T FHABCB T A EAETREEBEOTRRTDH -

R ESIFARRRE CREL2E5 25 2L
T3,
8 A TRIOBERWEL o WO M TRRAFEE L (5B
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E1E AMOBFEM VT EHEE, HARES L UBEREZCcBI2£BF0mE (B, 1997 4F).
] B 1% ¥ 1000
. WUbE BUBK . onE BN K B E
ik 248 o CR o me mws mwE mEER O O g HE
cm) (gm? (g
F2 20 askhy 32.6a 112a 1270ab  0.443a 661abce 321c 27900ab 23.1a 86.8a
ﬁfégg aveh) 57.9ab 174a 28.1cd 99b 1040c 0.311d 545de 522a 25400b 22.0c 59.0d
gjﬁfﬁ aTehy 46.1bc 139ab 28.6bcd 102b 1180b 0.343cd 492e 531a 26000b 22.4bc 69.8¢
7?5%%% avkehY 64.3a Tlec 29.6bc 107a 1210ab  0.387bc 602cd 444b 29200ab 21.9¢ 73.4bc
B EhETWN 32.7a 93¢ 1300ab  0.430ab 730a 377c 31100a 22.8ab 79.4ab
*ﬁigg EhEZn 42.5¢ 130b 28.6bcd 88d 1330a 0.412ab 605¢cd 530a 31100a 22.9ab 77.4bc
ﬁ%}iﬁﬁzﬁiﬁ EhEZnN 42.1¢ 127b 27.0d 83e 1300ab  0.414ab 691ab 556a 30200a 23.0a 79.3ab
7??%5'% EhET W 48.9bc 54¢ 30.4b 87de 1300ab  0.387bc 633be 44Th 31300a 22.1c 72.9bc
BHNZBOCE—DT VT 7 Xy s DODOWIEEMER LSDEIC L) 5SYKETHEREN W I L 2T,
BALB X EIER 23 H, By — MEGRE 22 HICHIE L -, EQRBERE BT 23 eh ) O HEERICEIE L /-,
BB (6 H 7 H~6 20 H) OBV 22.9°C, 575 32.3°C, BE16.5CThH o7,
EoR BEY - VEGRBROKEHEIELER L F EEREICB T A E b B RIZTEE (SR 2, 1997 &),
= hva 3 20
ew  gm ot S g omwm L mmm ogwe ows omm sk L0 2%
AEER A A/ S e e T ™ S
(%) (%) (gm?) & ) %)
ik avkehRY 62.6a 0.0a 8.7a 8.8a 1070a 0.009a 529b 0.332a 422a 24600a 23.8a 60.4a
Bk ZhEZWn 443b 36a  00b  154a 1170a _0013a 65la _0449a  438a  27600a  24.9a  77.2a
&K avkARY 70.8a 0.9a 9.0a 13.2a 1090a 0.011a 553a 0.366a 416a 27000a 23.3a 64.0a
P93 EhEZN 46.1b 2.8a 0.0b 44.2a 1070a 0.040a 602a 0.429a 399a 25200a 24.7a 74.0a

ZTNENDKEBTT, BBV TE—DT VT 7y FDOWTEHEIZ LSD iz & V) 5YKETHELREN WL I
LERRT, MEEINIEYEOHE ME+{ 1) B 3882577,

1K), BEHRIZREKEREESK E o e BICFHE L T2,
EAEIW F aveh ) iHRTERS D BT,
‘AyEH ) TERBHKEAK PR S X CERNREAKEGE

WCBWT I BAFE L D ERDBTED o iz, BB & UFH4E
eV F mRBC B TIIEROEE IS o728, B
(19%, 916 H) OFEICID ZNHIBVTHLEL WL
BIRBFEE LT, ‘FAEZW TEIALREETIEEA
EEMRIETED o e o 1208, BRI & 0Bk AK 1 o
BB L UEMKEAEBECE LR L, AL W
DOBHES & UBER LV F SR TARBEMTH-
7z, TR B W T BERK LV F 5B TR ER DR
BCERERER I,

BEREOELE ‘aveh ) BN FALEIW kOhEDL
ok (BB1H)., aveA ) TRBHEEFERLVF A
BOELIIHERBEAK LT EHIES L CERKIEAEEL D S
Bofz, (EAEIW TEBHETEL, BREAHE
EHRER LT HEPREETH Y, MERIREAEE TE
Mmooz,

PUREE CALIW 8 ‘aven) khShote,
‘av e TR L BERK Y VT AR ONENS R
KREFEFES L VEHEREAEE L Y KEh o7, ZOE

BRI BHE ClIReE L RSN & <, & 778168
EBBHE NS oD ThoTz, ‘LALIW TR
avEeA) DL BRERECLDZREGRNEDER
A SN o7, BAE L EIREKEGE TR & WER
oz,

HE& 2

ayeAHN ELAEIW RROWTHER LV F A
BrEABLUOEKEET T/, ‘aves V)’ OBIL
BEG EALIW XD bELok F2FR). b
WHKTHZERED, BXHBRREL R 3ERANH -
7o, ERRERKEHFOEVIC L ) RREIGICERERER B
-7z,
BRAERFIZBWT, ‘ayeh VAR LD, FAEZ
WORBHR LU o e, WAL BEFOAE L, BREEER OB
ROBECEFELS 2 kol RPROBERES L7
O (A 2 +3#E) EMECHD 28813, FALZ
W TEDREL, FLBEKRSFETTHEHAEZHT LI AE
WA S o 7283, HEANCEELRET oz,
PN b REDASEB I & > THELZTT, ‘¥
AEZW T aveVEDKREPoT, ‘TALEIW
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BN KREOFER VT S5, WIQEAKE R, MK
PAEIR S L OB B U 2 AR (B, Bk (HRD)
BXUEE (FR). BROEE IS KEIC BT 452
FRERLTCOAEREEXI7— (0 =0~9 %; 1 =
10~19 ; ;9 = 90~100%) T, FiEHEE
O SEUTOMED 10, BE, 2veAsY) 10, ¥
KK FEEE, avbedhY o, BERHREKEE a3
EAY O, HAERTLFEE aves ) A, BiE,
EAEZ W @, MREAKEHERE, FAE IV A, fif
MBS, YALI W e, BERSLFARE YA
2w, FA—ACBWTCE—OF VT 7y hDDOWFE

BEIE LSDFRIC & ) SUKETHEEREN LW I &R

7.

i aveds ) WHATERRD G, Bvka e
D 1000 FE S KEWHEHAENH D, IHPHINEDOKE W
BERTH- .

HE& 3

HAM VT S L OEBEECB T2 ‘aves )’
EEAE W OEBERHERS VS BERRE L HRL
7o, BEREBMEES 1208, A X AECHFIC A &5t
8 KEDOHLER LT HED S B 2 KENICE L WiEEL S
Z7z. FREBOHFEMEL, RBKHO—EEEEK -
PATRRICR D, 2 KEOFHARK YV F SBEXOELH D
REThHo7, BRI B T, B AW D1
Kl (FAER~ VB 80w Ty > OFEFEIC L B

M Uz, SEMEic v, 7o s OmEDH
X EBAL, FREHERKLVFEBCBVT, BYbR
BOOEDY » 7PV ho - BE 2 RANEE L
7z,

KR (FIY) AR~ VT SIETHER S VT 4%
E0 %ot (B3R, B - BHEE3M~3BHICIBT 2
A, BAERVIRBETKE L, BER VT AES
FUEBE TN otz BARMORELZ ‘2 eh ) TR
FAR NV F SBTHER SV T BESHER VT 586
LD/ ot EAL IV TIREER VT FE LS
BTHELNE o, avbeh ) 3 FAEIW LD
HAE P T,

HFHAI B 2 EEEEIE, 2Y e ) TIREEEA®EIC
Ko THERZ T ool ‘EAEIW TREER~
WFEBXTNEpoTz, HfRIE ‘FAEZW TIRIEE
AERMoT, ‘aveh ) TRELIFEEL, ‘2
YeAY TERIATHDS UWHECHT THER VT
TR L UEBLVELVERSRE L, MEE
LZ OB (43 D 3G HEERT LT
FT/NS o Tedd, HRNCEERETR P72,

BUNEE a3y eh ) B THER YLV FEETH
A~ LVFBELDBERICNS o7, ‘2veh ) OF
AR~ VT S CIRNFERBDER NS Do e e TH
A9, ‘TAEIW OFINEREERLVIERIBNT
EOERAID B - o0y, METHICERE TR aro 7.

aER 4

ARV F BI85 W05 B I KK &
F&ETh-ole B4R, FAERCHEILEROEERR
Fd o, ERREKENR B R ITEERS
NVFEEEDRE VD, BYHBREBHE TS0, B
BB A HEORERIIHER NV FERECBNT
HMTKEABRE L D Ve o7z,

HE R O BE (0 8 S B S I IR R BRI 36 W THAR
TNFEEB LI UERBL VDS EEDR D - 72, #HRE
aAvEH) KBLTED LN, BEKLVFEREBLU
HREECBOLTRENKEAKBIEEL VNS hoTz, "EAL
W 0 3 REOERKEKBREC BV TERIAICY >0
Wk AR REE LT, £ ‘av e Y OEHKE
KEHRX D 2 5 3 KEIW B W THERREROFED T D,
IR FTE DY >~ TV RN R o Tz, 207 REIE
W% <, A rHEEEYIE, R, MEESLU0Z0
B 9 2 A I B R RNCE R R E R B h
S, FUNER avbh ) KBWTHEKY VT A5
TREWEANH - 7z,

HEE 5
BRIV F AR HERY LV RBRHE L L X,
ayves ) OEVBERIAECEELVEPo (ES
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BI3K FEER~LVFRFEL B BRI O (R 3, 1998 4F),
X BIRFEREEIS
k% 5 =pi=]
wy (XA EX e %) 1%
. o (8 %) p ER % I HRE  MEE MEE
b i " bﬁm}ﬁ% () ?mf B Gmd  (emd K
@y 368 M oemw o7 914 gz (m
cm)
vﬁigﬁ avkehY 0.0b 62.2a 112ab 34.9ab 62b 85b 98a 1330a 0.497ab 662a 25a 0.019a
viig% arkehy 1.3b 40.4c 116a 34.4ab 98a 100a 100a 1040a 0.445¢ 46Tb 23a 0.021a
7§§%§#§ avkehy 8.9a 39.4c 111b 34.0ab 43b 69b 100a 1110a 0.486ab 521ab 106a 0.031a
7?;2*@ EhEIn 0.0b 53.9b 91d 37.2a Oc Oc 0b 1220a 0.430c 529ab 60a 0.043a
Viigiﬁ EhEZN 0.2b 36.9d 96¢ 31.5b Oc Oc 4b 1240a 0.478bc 599ab 132a 0.097a
7§§T§f§ EhEZ W 10.6a 35.0e 96¢cd 356.7a Oc Oc 3b 1000a 0.522a 513ab 114a 0.066a
ZINZBOTE—DT VT 7y b DDWIEHEIK LSD 32 & D 5YKETEERER W I L2 RT,
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BOR BN VTR L R OB GBS, 1998 /).

SRS kB GBS mggﬁ s 1%
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Crop Establishment and Grain Yield of Direct Sowing Culture of Rice with Recycled-Paper Mulch: Minoru
YAMAUCHI* (Natl. Agr. Res. Cent. for Western Region, Fukuyama 721-8514, Japan)
Abstract: The direct sowing culture of rice with recycled-paper mulch is practiced by spreading recycled paper (to which rice
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seeds are attached) on the surface of puddled soil. This cultural practice would eliminate the application of herbicides.
Furthermore, it is labor saving in comparison with transplanting. This study objects to characterizing the crop establishment,
lodging occurrence, and weed infestation in direct sowing with recycled-paper mulch (hill and drill sowing) in comparison with
broadcast direct sowing and transplanting. Broadcast direct sowing was practiced with or without seed-coating with oxygen
release chemical (major ingredient calcium peroxide) . Transplanting was done with and without use of recycled-paper mulch.
Cultivars Koshihikari, a popular high-grain quality rice susceptible to lodging, and Dontokoi, a high-grain quality with resistance
to lodging, were used. Herbicides were applied for broadcast sowing and transplanting where no recycled-paper mulch was used.
Five experiments were conducted during 1997 and 1998, and we used netting to protect the seeds and seedlings from bird
attack. The crop establishment was better in the following order: direct sowing with recycled-paper mulch (hill) | broadcast
sowing with coated seeds, and broadcast sowing with noncoated seeds. The crop establishment in direct sowing with recycled-
paper mulch (drill) was similar to that in broadcast sowing with noncoated seeds. The lodging occurred less in the following
order: transplanting, direct sowing with recycled-paper mulch (hill) , and direct sowing with recycled-paper mulch (drill) .
We detected no significant difference in weed infestation between the cultural methods employed in the present study. No
herbicide application and hand weeding would be required in direct sowing with recycled-paper mulch (hill and drill) . The
grain yield of direct sowing with recycled-paper mulch was as much as, or a little less than, that of transplanting.

Key words: Crop establishment, Direct sowing, Lodging, Mulch, Recycled paper, Rice, Weeds.
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