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ENRBREERE BIZICHHEZOLR, WENE
Rot. ERERLKERD SHREHFEHEN, M
BN EBIT L,

X 51T, 1960FfKRICIE, TEOE . Bt
FEHEICHERMEERENERINY [ 0D
teHOFHEEE LT, EETOFEHRAL E2
RIS --HEFAEEE (BB 2.0~2.5 ) N
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i bl 7o, ERARREEFRICE T 5 24FF
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TIIRERIHET1,
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SUETTOEHEHIZ, EROERE RS- /fEA
DIRENRE LB, BEHLOFHIEHELE -
120 T1ibH B, Rhizopus BHE. PythiumBE* 13
U, FEx QT BEREOREEIC L 5 HEICER.
BLO, IIOERLE EOBF IR MRENS L
726

EERPEN SRS CEEARRICRET S
RER. TORABANBEEEICE 2@ EWG
ENEELL, RAEBNZFOT THAROMEICD
BN, WEREKTH S,

KFRIZ, A FEHOHEEEHTCRETH2ETERE
DREERELGRIAT 5 125, ENHNORZEDR
BE, EEBEEENHE B LUORRERICOWTOD
Bat, . I EROSREEOHT. BT
HEAN ST B it B o H IR R & CitHER O
EREIZOWTHRHNZTI L E bt ThicEo|
1 ZEREDOROIREZHELT 5 BT, 1972
~WTEICEFEIBEARBE TERL

AITHILS, HIEEEER W&, i)
DA D THRES - e HEIL KB EIZE

WKEL, FEEIETIEERELICERL KO EH
DEEEKT 5,

F o, BALRELEHS LR EEL @85
IR IR LD & (RS E A W e s
. BMUKESAFILBESRS TRIERERKE
BEL. FExHEE—BREE —HEERBAE
EEL. EEREEESRBRIGATR RHNER AR
KRR ORITEERETHE L W2 W,
(8F) REFEmLEXREL. FRE HK
JtE ARSI T _E L (REAXFEEE
ERBEREEEOHE2ED L, L LTERDOH
BrRT 5,
EFRIBEFRGREFEE T RICIEARTETIT
D2 ZE -1, EFRIUBEABRETBRELRE
AHRFERX, FER XEtL, REEARK (R
HFERERVRAF) BroRERBR/NREER
(REFEFEARE) CHRBRER LOELY D
HEREZE - o KFEOEMCKE L TIIEFE
VEEFRRBRENNGIER. REE—K. F
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NI A XRFEEEHCBY 3T EREORELEL ZOMRICHET SR

I HEEOREREICHTIHETOHE

HEETIE. AYOBEEVHEEN 200g.
TEHEH 1208 tEEEORECH ., X, HF
WIEHNB0~32°COEER. BBECEE - IIEH S
TiThh. HFEBRBE=—A 2 Fhizb=—
WY RVATERENS, JD& D KT
HERETH O, EROFEREHRPHER TR
RIS SIS - T FIiRENS R Lo, 7. B
HRETH-> THEHRABEOREREERL
7o

FEEICB AREORERNEEEI L%
I TRET EIRDED TH %,

1 BHACRET SRS

HZEEAD SF(LERIC NG T Rhizopus BEIC L
SEIARNZFH L. KA O IHEHICE T3
FREL LTHE L, ARBEFTEREOYERE
BOSLEMICREL. TOHEOKRZINS,
HEHETERESE IR -DICE. JORED
PR SR DFEII N BT & I hrz,

KA 8 T3 Rhizopus BEICKL B4 X
HORE. OB, RESHBIUBRAIE L
TOT P NKMFIOHREREMN LIz, RERS
78,787 X R, chinesis sSOIREAME. LEHEFD
MEE, EHSY BHEEBOHREHSMIL
foo WAV FH™® BPRIFIIOVTHRSE L
(EfRe 0 IABEOEET 2EWMAICOWTHA
ST L7 .

Pythium spp. B XU Fusarium sp. IC K BH
KRR HEEEEOERSY. BaEdHOKE
BEBICX->T, fEROMEHRERRICLIELE
ZERNBOHOSNI, LMLZEDOKRE B, MHE
RicBWTHIERINTOW BRI Fo+
YA FH = VRIOEE S RREEDOHRIEIC KL
> THEZIZIFEE T E 2RI - 1,

1976%E. HEM 5 31 ROHE BRI L 51
FgtiRE & U ONRHIERIC & 2 8 RIES
WE LUz, ARIFRIC, RS Ick - THIM
RO—IEIKE XN, Pseudomonas glumae 12X 5
HUMREmRI NI,

AEiE. 2EfcLELIEZREL T #HEEIC
B EBRRED—2E LTI -, &
FETII. 1984FEDEREITLT, 640FDORE A

L., TORMEANRELTEY, BEXE
BLOBEEEREEEE L - 12, MPFHS30 13K
WOFEAREEBIRIEIC>WTRIT L, BEEH
B L UBRER DA EZEL L1,
NODHREDM. Trichoderma sp. % 2%
LU Mucor sp. 10 '? ICXBAWIAFEORE D
RSN, RESH. BREic oW TR N,

2 EBHRECRETIHE

BHRFOBREMITICKE > TREICRET 25K
FE L TEROTE MM EBEII I NI, BF
BICBT A2 HE, 1979 ICIIHBFFEOREE
ek L7, CORHRBRFEEREREN SN
REDO—DT. AROREICL-TLIELITER
BERL,

AIRDFEREE & REIIHB O DL LEE
BOTHUL TW I e, ZFDOFEENLLE
EFREINTE I, LA - TL BHRE & £ 1
TS O DRI D S fz 28 4957 73,
74)

IEDEIE ( Gibberella  fujikuroi ) 3B EEH
HOAREMICEAE L. ARBFFOERBEZ LM
RHEECTA XOEELN BT RMERECHEST
EONEAINBLIFIN SIEHEINIRETDH %o

THbHH, KR, 195040 5 1960FEAITM
3T, RERRERBLIOCHBEROERICE-T
FEMNEILZL, BT -7, 2 5ICF DL,
I9T0FERICTA - T, FBEEHENER SN, IR
IRBGUZ KB ZRENBIEICE 72 , AROD
EFRICBT ARAEL. HEHLATORK 3, 000ha
M S# 7, 000halc &g Lzt

1973 LM%, BEFHERE L THAICRN VXA
I =VRRERION ) IUVHL FuT LN
JINEIN FUOSL o FAT 7 R—NAFILED
ERLEINAY , INSOEHBEE LIS
SRERLAZZEDS, EHEROREEREIIE
WLt BFETIZITED S 19T9FICRA T4
EBRDONLE L o7 L LIEAS, 19804,
EFRICBVWTARORENBHENCHIT BIRD.
HICZDO®R G #iBERN W, o, 2EN
WIHERDOERIIBEICE - 12,
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1. BEEOSREEE

1) BRE» SREEOTBE

(1) BEZE: HYESEEHEEBEICLICY v
—LVICAN, 25CIC3 BB &, MELCERT
B0 kiF, PDASSHUCEMEL 7,

(2) #iEE : SEEEHME. RV T heay
300 mg,/ ¢ BRMP D AREM, X/ 3 )0U50mg,/ £
RIMBEREHEA W, RERKRE L/ MEE I
- EEHCERE L, 28°C 4 RS ER. P D AREHC
B L7,

(3) BFHEHIZEDE (IO EREDOHEEIL
BRHEOIE L. WELICEHOBTAERKT 3
TATEICREEZRE L, KSITANTERER
T1~5 BEAERZRICIT- 7. BEMLSEHREH T
faFHRENESERD . REKIEHEIE, 3561
1072~10"%HML T, 9emy v+ —L 2D 4~5
HOIo0=_—2HE L3 L1, PDAFRKEMHIC
TLIAATL, FEHREEMII26CTA v F 2 X— kL.
AE LB o o= — 24l EEHuCEE L 7o,

2) TEH SIREE D BE

(1) iR . +EP O Rhizopus BEDIHIE
2. HRALEE5em Y v — VICANEREKR TS
KBS Lictk. st — b7 L—THEMNE /-
WEEKAESR T OEWT, 32°CTL4HRMELT
ﬁof:o

(2) FWE: #1185 g 2RE/KTHRL
TEHB LI, I UIFRE LT HEA L
TheA4y - X/ IIVIRMP DA (R b+ L
Theay 250mg, 4. N/ 220mg L) i
RUAAT,, EFERIRIZ28CHTA /F 22X~
L. £F L7 Rhizopus BEDIo=—_—%PDA
BEMUCTERE L 7,

3) RN SREIRE D8

BRI S L O 2 B EIRRENAE ST RICIT -
7o

BTEBZEICLR19mD AR Y + — LIZ50K,
ol B CITNMBEL. BFoEREIZEF L
Rhizopus BEZHIE L7, BHOEEAEIIE
DEE LIWEEHZ TIT -7

2. READHEE

Rhizopus JBREDEIE I EEAREBERFTAIC
FEELTIT- 7
ZRAMBEVAROBRE D L UARSE T E,
578k L1 Pythium BEDEE L. BESRoHE
1T - 2%, WATERHOUST®~7'> MIDDLETON®* .
MATTHEWS®® . D#g#FE b L U'DRECHSLER® . D
EXBEIILTITo

3. mEEOEE

1) Rhizopus: BEDIEME

(1) 7RAEEFBIERE . R arrhizus B
137 2 < T25°C21 BB E%. IRE 1keX D
50g F7zid 100 g 2=EERIEIC/EMI L, L7,

(2) BFEERETEE  # BRI+ 74
ERUHKEIEHIT25°C 6 HREISE%R. BAREE
DL, HEKFTEFOD ZECHLORLT
WiEk L Ui, EERBTEIZ 200508EMET T
1 REL O B0EICHEE L/, ARLIfaTE
B3, FE24D 300~ 400 > BELENCEEEL
720

2) Pythium BRIDERE

R II1BIFEEOEAMSE IAARBERTEN S
S8t L7 P. graminicolum AHEH L7, HHE
i3 v 7 A ERUHHEAREMIT26°C. 29H RBERE .
0°CIER T IcE &, MEREND H L TR L 7,
EREEIIFMD S00miRE S 75231 AaE L.
B I FH—2 T KTk 500mlic B S
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4. REHDOEE

1) Rhizopus BEOKEMHORTE
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E L7
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HOBEME B~ (A XO/NIFEREHR L.
BICBIED LAV E D | 3R I332~33°C T
TV, ZD%., 15~RCOAFAEE I IIE = —
NI AN TRILBLUEEEE LT

2) HEEH
BHRBERE —— L "I 2R E=—ILh U %
W (NTZAPYRIVERE, B 1R F/3EM
Eo—JLborl (BHN VRV EB) ICHHM
ZRELTUT> 7, BEEIT 80 ~160/gfi& L
770
BERIHFESEF TR EETIRY) 74 L4
THEL. THEEL JUTEKSOREEE 3D
o1, HEFRIEIINEREL. | H] OoREKk%:
ToTco BRI N O RVERKRL TEREE
DRI ETT - 720 MBHFELRIBIITHIN -1
ZDOMMISHETHEICE L,

== 7\

(= VN S W7 [
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6. RAEAR
1) Rhizopus BEOHEEDLEE LEEH
H3Fes S BB (W32 ~3 H) ORED
HEFIRREDED 4 BRFETITE L 720
- EFHL
+  hTIMNILETFE
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+++  FHeEICEFT L, BERE
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AFRRIZ20EEEZGRICEL, REZHRIE.
Hiz, RBROEMNIC L - TIRSMEEY D o4KE,
B E = fIE LT,

2) Pythium BEIC L AEEH

FRMEE IR IIREMBEICE ) 2EOEIRE
BET5LEbic, EHER., TR, REBLU
EHEMFICRE Lo, BIiIC. ERAEE RO
RAEmBRREFAEL 7,

7. EINEAEOEFIMTHRE
BEERFBREICL TR/ I (Rvb—F
IKFIFHER) 1xid AM 1 CliE (B/MEFHILRE
B) EFHPISH EOBAHEEZRE L, MIC
{EDORITE326°C. 4885 & Lo, BRMBEDHIE
(3R IR 0. 78~100ug/mb DEEM | T25~26°C.
72~108 BRfEI#EICIT o720 F I L« XN ) 1)L
(R b — b T20KFNFIER) BLUH -0
v (MBC) IZ2oWTHEHEOREZIT - 72,
BHFFIIN/ 2T Xv b — hkioEE
R TIER 2 fEFFRIC Lo MBC 3T+
by {0.15 N-HCL: 72+ ( 2:3) DREH
THEHT (EBE09.8DEEM L. BHKTHR
L7

8. BARREER

1) fEFEE
BRMNEIEFEZATES Y. REQEKEEY
KLk, BLLT T2 BRAE L7,
BEEZ. 20~50fZHIC 105 REE LIk, &
KL T 2 BB L- S BEEIERREE.
200~ 400{ZHkIZ24~48RARIE L RE B ITE
BLICBERERSEREE. £7003. 5 &K%
iRiR% S IERBET 2 HE L L,
TR/ PNBE A TV —52AWT, &R
BremeLado, BK 7.5FKEEFED3
YEBWT T,

2) LEBNE
EEROKLICThERREZREM (LBRM .
o3, HFEEFTERRESR2EICERBRA L
72

3) EEFMNIE

ERERE ST HHBEIT500 ~ 1, 000fZ#k. 4D
0.5 ~1 ¢ %X L1,

N URhMEREOREAEEHR

1  Rhizopus BEICL D EIHF

19724F, HEEIBBINT I~ 2EE -5
FERARMOBTEMRR T, HLEKHEBE~KAE
DRIRENIFEE L. HEABLH IS GRE L
too TOT EMNL KROREREDDEEREE 51T
HEEBIT. BEBHE. ZREE. BREBEREH
S L. BIRRIE T T B0, AR T

- f:o

1) FERRME SR/
ZREORON/-BHEMREZAEL. HILHR
DRERBEEZEE LI

HEHEE I, EBER 2~ 3 ARERHENE
LicEFoRBs L U0ELEZR EICBR~KEE
DOHEENEU. U3, BRICHEAT X, HIFE R
BAOAZELCIEEN: (B2 - BRE) ,
&I BTIIERORENMEI XN, BFIRIZ
BIROR LD b BIRIR) . ER. BEFRE
bERIREE B D (BRIRIR) 15 ERERORAEMN
20 (BEIN-EH) , X512, FEOREME.
FEeh, BRI EDEROHER L,
RENEZ LVBESE. HeEsrEETEDLA.
HFERIFLIETL. HFELALLOTH, AE
1 EHOLEBTRE E TITBEEHR Uiz, REMN
HEWEg RS, # oL F ILTICHNE
. BEERIIPOPRE BN HIBICESK WL, LA,
HPOEFITRMN D DFEZFHFENBHON. &
ROFERMNMGI TN, RENEF L DL RO
Ty MEBDPRTZITIE » 1o, T 01T, BHEEZ
HE#IC K AEON XY NE IR 5T, Rk
DRERE S -1, BHERIZ. FRORE HLPPE

] f:o

2) RRE DS BE
AETRARICHES T 2REREONME1T - 7.

(1) MEBLUHE

BREO SORFEHFOSEHERE I, BEENO
T EHEEEHEREL. Ihdr oI N BRIk
BEEE L/, DA EIBEIEMEEL AR
DIF TR HIEICHE Ut

SEEFEIZH S U P D ARHIT25°C 4 B
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ik BHeNHETE D RhizopusFH B O FEEIKB tEEA, HFEEORN
KT M5 5 Rhizopus BB DO RAR BT EEEORE

2 Rhizopus EEIEIZ & A HALFGR

R. chinensis 12X A BEEH (BRIKIR) R. arrhizus |2 X A58 EHR (BRIKHE)
%3 Rhizopus [BEIC K A BER
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Bk, B6mOIL 7 R—-7TH bk, PDA
B FoAE L. 23, 25, 28, 31B L UBLCD 5L
BECIEE L, BEOERII2, 48, BLUT2H
R ICHRIRE L7
(2)# &R

B1IRCBFHBEICRELETEEAE I OHEES N
TeRikBEETR LTS

BEEICE 208 TIE. Rhizopus BE. Tri-
choderma B Fusarium BE. BNEL %L,
ZDUED Pythium BE. Mucor BE. Rhizocto—

B1R UEhE (B HoosHEE
SHPE (BEHE)

nia BE. Aspergillus BE-
Epicoccum BEMNDBEI NI,

BEETHEHE 2RISR LICE DT, Fusarium
B&E. Trichoderma BEMNZ { .2\ T Rhizopus
BENTEEXINT-, Rhizopus BED/BEFRE I
BELETHBRODTEVOICH LT, RERKEEZED
ST LD IR H TR 1S
7o

SEEEOE AR HRFEEIIE 3 RITT L .
23~34°C T3 Rhizopus BEN I bIEELHEE
RLS DWW, Trichoderma J&&E. Mucor BE T
o126 Fusarium BHREIBERBEEENPLPLE

Penicillium [E&.

% # o M B E BoR THNESDNE & SEEE
Rhizopus SD. + 4+ + (BBEL)
Mucor sp. + o B O A
Trichoderma  Sp. +++ o B @ M FE i@ 7 AR
Fusarium sp. T Rhizopus  sp. + + +
Rh.LzoctonLa SP. + Trichoderma  sD. ++ + -+ ++
Echocc‘um sp. + Fusarium Sp. +++ +++ +++
Aspe.rigr.l-lus sp. + Pythium  Sp. — + +
Penicillium _SD. + Penicillium s, —~ + -
)+t 0SS bEHAMEN S, ) SEESEE D FLEIIE | RT3,

++ EHOEEIN5,
+ SHHEENEN,
- DRI NI,
B3k NHEORBEELERADEE
] # 5 £
b=
m KB = Rhizopus sp Mucor sp Fusarium  S)D Trichoderma s
C hr cm cm cm cm
24 2.4 1.2 0.6 1.0
23 48 5.8 4.8 3.0 4.0
72 8.5 7.8 4.6 7.2
24 6.2 2.4 0.8 2.2
25 48 8.5 6.8 2.6 6.0
72 - 8.5 5.0 8.5
24 7.2 2.9 0.8 2.7
28 48 8.5 6.9 2.6 6.5
72 - 8.5 4.5 8.5
24 8.5 3.1 0.6 2.9
31 48 — 7.3 2.4 6.0
72 — 8.5 4.5 7.5
24 8.5 3.0 0.6 2.7
34 48 — 7.1 1.8 7.3
72 - 8.5 2.2 8.5

#) Sem+—U{ER

|
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A A 2 FEEHIC BT ATEFREORELEREL 2O KRICET 28

BThH-7c, £, BRMHMEERII. Rhizopus
JBHE. Trichoderma BE ¥ & U Mucor BE 1325~
°C. Fusarium [BHEI325~28°CThH »7:, HH
BHEICB A HFNIBEE TH 530~32°CTi
Rhizopus JEEDRERMEEI D5 BER & HXT
IR TH - 12,

3) WEEOREE

ARIFTI358E L 72 Rhizopus BEDFERLE F0
REMAE ST B DIRBEDOREST-
1o

(1) MHEELTHE

a REEOSB. EE

Rhizopus BEIC L AHIMRORENR LN
1-BEHEMEEBREMN S Rhizopus BEDOEHES
BESH LI, SFEATREREDEMIMIE
BN EEREFNORIIIF LHREL T,

SRS, BMEME B L OHEDIFICR N Fik
I > TIT - 72, RENEFIZ. P D AERISHIT
ZEHR LU, WFNOES bEERER LK
FDIEDDHIFTHEEL. REICH L1,
BB} MEEAREBEFIRTIIKIEEL TIT -7
b HAROEFERE

BEEEE LEREEEE L OBRICOVWTIRS
EHkEEA L. PDAREMIT28°C. 480FRIEEL.
4mn2 )V T7 K75 —THBIKE, 9em>+— LD
Pfeffer¥Ei Eic# L. 15~35°CORIEHEBEIC
Bl AEEOBERA 2R IHIE L1,

c REEOKRTE
REEOREZENMEME S LU HEOIRICE
NRIcHFEIHE - T2,

() & B
RRROEIES L UREMHORTEERIIFE 4%
R U7, BIRE. REB XU S 13

FAR SEEEKOERE 1 x0T 2REE

No K & B & & % EN S ERY 83
R -1 EFEABERE R.arrhizus +
R—-2 BFEAEBREN R.storonifer +
R-5 &HFBARALFSHEN R.japonicus +
R—-6 KINEBFHEVI-ZRE L B R.arrhizus +
R—-1 fEIRE&Ht /- RE L &K R.oryzae +
R—-10 ITHFEHVI-FFE L E Rarrhizus +
R-11 BFEHRERS R.javanicus +
R~-12 dELEFEHEVF— R.arrhizus +
R-13 @R 7 R.chinensis +

(em)
R. arrhizus « R. stolonifer | R. javanicus -« 8
R. oryzae ~ R. chinensis @ 5Ff&@¥HDRhizo- §
pus BENDEE XN, D 6
HREE CEAMETLOMREEARICRL  §
R. arrhizus . R. chinensis . R. oryzae @ ;I
SEHOEMKIIN~IBCTHROEREFTNIEL . i ¢
faFOERELE N >7. R javanicus 335°C Z
THEAREH R LEC . BATEREEG0~35CT 7,
Zh-o12, R. stolonifer OEFII0°CTHRLIE ]
BTHY. BCTHRETS 12, Eio. AR o] .
20CLITFCIROMEL D bABEIES . 20°CHL T o sxax T

_t'fti%") 720

SEEEBROHTN S 5 EREED. A R YEIC
THERFEHERE L, BRIIESKa. bITR
L7ce P D ASEHLICHERE UREMERTE L 154,

FAN BEBREELERETLEOMK

O R.arrhizus, A R.chinensis
A R.stolonifer, [JR.javanicus
@® R.ornvzae
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¥5%a RhizopusBRDKEME

# K B K HEEXR BE X 8 E B R D iE IR
% cm cm PN

R.arrhizus ( R-1 ) 55.0 2.66 0.43 4,8 FEIRM&A . BERRE
R.storonifer , 65. 7 3.17 1.82 5.0 ” N 7
R.javanicus ( R-5 ) 83. 7 3.73 0. 85 7.3 /" N "
R.oryzae 25. 3 2.89 0.73 2.9 ” . ”
R.chinensis 49.0 1.85 — % 1.8 ” N BKK 1R
B OB & 100 3.26 2.40 7.5 E E

E) *EREZE L. BRRAEARTLE

PD AEHIER

ES5&ED RhizopusBEDREME

EEEN FEEATFRN HAZERE RodX®X HEREEX BEGE

A % % %
R.arrhizus ( R-1) + + 119 71.4 28.6 0
R.stolonifer + 142 81.0 19.0 0
R.javanicus ( R-5 ) + + + 127 61.4 37.0 1.6
R.oryzae + + 127 68. 6 28.3 3.1
R.chinensis + + 151 54.6 44,3 1.1
& ¥ W& — 133 95.5 4.5 0

E)  ALKREL (KSsVEEEL) #H RARBRETEER

BEKE b, 1 RAYHOERBERL R DI,
HETIROBRE bE L . EROFRIMES L UOET
RO BEIMHINEE TH >, ELIT. R chi-
nensis TlTIZEALROBENR SN BIKIR
Eli-7z (BB3RD o

FSRER>RTEANCEFEE LIRS, B
R(EEANFS EREREENEEHRE LELLS
v A RYHEOEF I T 2HENRD oI,
BRI T, R. chinensis L EFIEEEMN
E<{. R. stolonifer TIZPREN -7,

ih. TEERWHRTIIHE. REBOBE
HAGRD o, BREMERWRRTIZC
DIEIRIIBDH SIS - 7o,

4) FHEARE

AIETEIAROREERELZIHS NI L, REW
158 BRIE A FENL T B 7o DI Rhizopus BHEDERE
WICOWTERNMREB L S & Lo

(1) ¥R

Rhizopus BEIC L BH RO BRELREDAR
B&H 5 W IRERIDMRABRILLEZITHICHE - T
AR OBV EEEERETHEND B, T
R, BRER, BRI SWTRRET L 7o,

a MEBLTHE

(a) EEFEORET
HEREASEIEMEMHBXUAERDIAICHEL T
fTotee ik, BERRBELAICK KR EZRAL
oo XAMOEAEIIFAELD 3. 5. 10, 16B&
Ug20g & L7
BHIENEME S L O HEOIRICERN A
K- T RERY Y vFaftEHi L, BLE
IZ Fusarium sp. DIREEIMZ A7, 2K
J 3IVIKFOA L O0OfER =HH D 500mliEiE LTz,
HIFBEIL30CELUBCE L, BEHIITIRE
NTIT-> 7

FE IS R & R LALE R DB O RAEIRT.
RBEER, BLUOELERRAE S EOIRICEL
TT-71

(b) HEEA O
TRTIEBREAREmEICER LIOEA. LI
BflEhic 7 2<BIEICE > TA R DEBNKE
CEEAZURIENLEFELIFBREIN, D
e, EREEOLEEHIR LI HI L VE
BENEENIL, ZI T, EEREFIEENTICE
MEEL. Chick - TRt ERSE 5L
R L7,



I A XFEFEICB T 2 TEREOREEEL T OBRICET 555K

BEAE I, ORI 5 cnlE TRERERE L1,
MR B OREIC B LIS Lz, BERIE. 7
2 ZHEREE LRI ERER. 55V REEET
LA EFTYS 020 g 87 Uiz 7272 Ly Tk

KIRH 2 LTIy L CER Lz, £ DM,
gi1E (a) ITHEL T,

b # &

FAEFRERIIFE6. TRISRL

FOR HRERMELEEHORE
BEODET= g 2 EER 8 %
B £ ¢ o o# Hh a8 AHZFER BEX
(5.10) (5.22) O B OF # F
' % % % % %
7AT 3EEB  50g/t1kg + + 72.2 6.9 1.0 7.3 12.6
TAv ¥EEE 100g/ 1 1kg ++ +4+~+++  46.9 29.0 0.0 9.8 14.3
far%i&Eik  300ml/ 8 + ++~+++ 69.0 8.7 1.5 9.4 11.4
MIEE, KB 0 - + 78.5 3.8 1.2 6.0 10.5
EIRME. XKk 5g/F8 + + 48.9 31.2 0.8 8.9 10.2
HEEE, KB 10 + + ++ + 26. 4 52. 1 1.1 9.2 11.2
HEIZIE, K 15 + + +++ 9.4 58.2 1.0 9.9 11.3
WERE, KB 20 + + +++ 7.1  65.6 1.5 15.9 9.9
) BEESHTH. HEFRESC. #HES A2HE
— ettt et EHEOLEEE, EIE MHEBIUFHEORICHBRIFHEHEICHK -1
FTH TATHEBEFOEBEDNIEEGHORE
X e @é@ﬁ Eﬁmﬁﬁ %ﬁﬁﬁ‘ﬁﬁxﬁﬁﬁiiﬁﬁﬁ
BFtLtemEiE 11.5 52.8 2.8 12.8 20. 1
BT EE 25. 1 28.3 3.5 16.0 27.1
i3 % & 83.0 0.0 4.4 7.1 5.5

EERE LT7 AYEERD VIR TFRER
FHWSE, BEOEBTREBRTH - 12, e
BERERHNUBK 3.8%icxt LT, EEX TR
6.9 ~29.0% & &< . MIRERIIRBICEDHEE
Zoft, 7ATEBREDBA. EERIKL ]
kg¥4 D 100 g IBFODAHS0 g iBFIL 0 bEFEEDOE
BEBIUEFERERIIE . LML, 100gE
FIKIZH IS 7 2w iElicgkEz o, BLtok L
DINELD T, BFREHE TIE 200{DBEMEE
TT1HEHHD 250FADCHETFEE, F24D 300m
PEARNCEET B L. T RACEER L GRS
DEBENEF NI,

BEETH, TR EBLIINCEHRTL L, 7
AZHEERF BT EBRIEELRELVLI
ZhL LORFENE N, LXK EFEHD 10~
gttt s, BXELOERENR LN, Oh
WX LT, 5 gB T, RS C THEES
DREFER. 7 XABEEH 100 gHE & 2IZEE

DRETH 120 Wb, BEOEFIZ2MICHH
BEE0CICHENTISCTRIFTH » 72,
BRI TR, HEFROMREICHIS SEED
HEERAEVEBIEREICE > TH2EmEEDOEE L
BEALERLE M -1, Fhoo RERBERLLE
1ERE52. 8% EEREEHE28. 3% AR L. M EET
bERBICLARRFERERZIEF L S -7 X
KM EAIC K 5 BRAREDBA T b IJTRROME
EAERD ot

(2) Rhizopus RBEDFEMNEAZRE

C C Tl Rhizopus BEICKXAHEINHEBEICHL
TENSPRELZ LT 22010, REEDEA
EERICDOWT, BRE. 7. BEREEM L1,
a MRBIUOHE

(a) REHDS Rhrizopus BEO¥H
REZKLTEE XCATHEL (K AHOVEIK
1) AR U7, BoREIIHIEES JUFRR



HFEBERBRISHAREIS (1993)

FIC & -7z, EEid. BEMHE LVHEDIE
TR HFEIIHKE - TIT - 70

(b) M S Rhizopus BEDMEH
HRETIRTEEEY Y 2 /) OFETFke%
BRI ANT 37 ARITEL L 7co BORIIEII
BB L OB EDIFICHE -T2, WEXIZTMT
D7KFIF] (80%) @ 0.2%EMKEF. FU T4
- X 3ILKFOE] (20%) D 0. 5% ERNIET
BELU. TP NIl (75%) @ 0.5%EMKE
FZERWI

(¢) BHEiIZSNITEBIF 5 Rhizopus BED

FREUR I

REPATF ORI <A - X/ I LEMPD
ABMARLUAAIZ 9y + — LEBHBAD L,
HEICEZN -T2 HMBRZEL TiT- 72, BHe
NDOEEILIRTCE L. AEDHIE» SR L 7.
BREERDY +—LI328°CTA vF2X—-FL, &
F L7: Rhizopus BEO IO —%Z 1o,

B IEARIBZB LI bDEMR L.
(d) & L /. TS 9 % Rhizopus BEOD

HRIN

1% EiciEfE LR IS 3 BERROAE
3. KWK 38 % 15em s + — LD, KEK
TH+aEoH. €0 LicHEET %2258 7 ot~
T3FCITMB L TIT» 72

HEET L 2 AR EEEN. BFEN. Bk
Ok E L, WRISHREA W, #AEITIX?2
vy—Ll& LT,

b # B

(a) Rt o0t

RLH 5D Rhizopus BEOBRHERIIE 8 RI
AN YA

HB8E KENSD Rhizopus BEDMRHEE

X kLD FHIRE2)
FREM REIK 10 °

% % {&

m ot iE 32,9 100.0 10
g GRED 0 0 0
A I B £ 12.9 36.9 5
AT+ GRED 0 0 0

H) 1) 320C. 4 BRRHIRAE
2) 9em¥y—V, MRS NIoo=
— DA

Rhizopus BEIIMTE. AL FREHS
{ AHVEIRE L) OmEN SR SN, Fi.
HORHRIZ, RENEIRELZKICLZHEE
ik EFNEE TRIEEROHERIZR L. WTFNhOD
BE AT LIS IETEDL - 72,
(b) TENA SR

RO O D Rhizopus BEOWMHEFRITE 9 EIC

L7

H9F FEUA OD Rhizopus BEDKREE
#H B FHOKRER

X W M A% LAE

W % %
-2 ¥ 100 3 10
=z i} ¥ 100 5 7
974 « AJ3 0.5% ¥34% 100 0 0
TPNAl 0.5% #34& 100 0 0
TMTDHAL 0. 2% ##& 100 0 0

) BE 19y —Ll. 33C

. AOiE 2 B2 5 Rhizopus BEDEFH
BHON, 4 BERICEIEMTI0Y. BENTTY%
DEFH OB I NI, —F . BEIEETTIL
EN A X A R
(C) BEEADREIKR

BEBMND Rhizopus BERERTIIEI0RIC
R Lo

F10%k BHEBANCEHIT S Rhizopus

BERTOME
X 45 Je—LEES Jo=——%
E3]
1 5
2 14
3 2
4 4
HEF2RAIBEAR 5 10
6 3
7 0
8 6
I 5. 5
1 0
m o B 2 0
3 0
I 0

) HEFEFRENRC, 43REER



EFRVBEHBRIGFRREINS (1993)

BHHaNIC 8Dy v —LVERB LR, 7
2 ¥ — LIC Rhizopus BEMNBRE SN/, 1V
v—LEDDEg o= -3 5.5@TH - 1.
(d) BEL-BFDOEHE

TEICERE L CET N OBERRRIENERITR
Lo .

BlLE HRCBELAETOEHR

xow DE__BEE
B ¥ 3H% 5H% TH%

% % %

mE W 50 12 28 28
& W 50 8 56 56
523 * 50 20 86 86
xif i — ¥R 50 0 0 8

&) KWK T EER, 33°Cmig

HFIcd 2 E5H 3R 3 BEMN SED S,
5 HEDERERIIL K TS6%. {B56%. HEEW
BRTH 7o —H FERTIIMEBS B%ETE
RIZERH oNT . THRIZIE > ThINIRDS
Nt &fo. BB ARIOERILIZ. X
K TREERL2E. BRTREDDRS. EENTIZ
HEROIRBEIMICTD SN, RESN/Rhizo-
pus BEIZA FYPEFIH LT, WFNLETRE
S UOERICE LORBIIHZR L, A KRBT
BIREMEN GRS b,

(3) EFRFIRITIEENEOLE

BHMMAICET B Rhizopus BREDITFRIFL
ek RIS EDORBGRZIASMNIT A7,
EXR{LEY. XK. HERHES XUEFRE
RORFRIFICRITTHEICOWVWTHRET L,

a MEBITHE

BRILEMERTFHRIFEL ORI OVTIZIEL
FRIRTEERILEMEHEA L. EREBEENERX
280mg/ 1785 K D ICRIFRETFE L 1,

LK & DRRFR TR, BBFRERICEK KL% |
~0.01% %M. Ffo, HBERHEE OBFRTE.
fa B IS BRI A 0. 1%1IC718 8 K51
L. SRl b bYa—X GElRE) 1~
0.1 BIRMRLNICEHARE L1,

BIZ, BTOEFLETFRFLOBFRIEIX b=

A N/ VERIIFER AR BT 2 IR = A+
. BEREICHEFET. NMEERET. BLUHRK
ZEE. CNoDEIICE 3BT ORERRE
FAE LI,

HEEFRIE. PDAFRIETH SHh Uk
L7 R arrhizus ODBEFOHEZELALHRN
LT, BEKTEREBREZED, H—E¥TI L.
200fEDEAMEE T T 1 HE S O 200 DIaF&
WAL, BFORFHAREIIILC. 24E[HRKIC
fTo7

b & R

EERLEYEBTFRFRLEOBFRIIEIZRIC
w~ U7

F12R R arrhizus BOBFRIEL

sE2R(LAEM L DBIE
FFHDONE FIER
%

- S B B VN 0.2
HmEENY DL 0.3
WEET7TE=-Y L 1.5
DU T e LA 1.5
B 7 v E=ZD A 0.2
Bl vE =T L 0.0
7 vE =T LA 4.8
a7 v EZY L 5.5
) b= b ¥ a— X% 99.0

s & K 0.0

) BFFEONRIT 280mg/ LiCiEBLHIICL
foo HER32°C. 245%M

WBDO b= bV a—R 1 BRMXTI399. 0% D
RERERLIOICH LT, EEFRLEHTRY
2T e L, BEEET e LRMERD
REERIT, THNEFN 5.5%. 4.8%%RL71, B
Be7 B L, Y UBET VEZYLTIE 1.5%
ThD, HET7T Vv E=ZTLTRERFELLED -
12o

—H5. BIBRITRT LD ITT AR 1| Wil &
0. 1% IRMETIXZENE114. 0% 4. 3% DHRIF
FAERL. KM ERFLZPE LI, MLERT
0.1 %iEmigs KUERFKTREF LD -7



HFETBERBRIBHAMEIS (1993)

13% R. arrhizus §OTFRIEL

ZAHE & DRER
B OF K RIFR
%
B N1 1% Bk 14.0
B2 1 0.1% &M 4.3
B2 S 0.01% @Mk 0.0
it 4 iba e 0. 1% 0.0
G b=wbYa—2z 0. 1% 80.5
# & Kk 0.0

) BE&32°C, 248%fd]

R b= - X/ IIVEMER LSBT BHaFH
FRI 01X TH-7c BUR) . UL T,
Z A s X IVRMER LI EEETAE D
72 bDTid. BTFRILORFDORIERHNS4. 3%
E L1, INSORRFORFEIT, BTORFICK
ST O KD B L. BTFORENZE DR
HiEic L > TEBLIESEEEETH -1, &
FAEF EPRROED TREERMNEL . &b
0.3 ¥ TH -7,

514K R.arrhizus BORFRIEL

& & OBi%
¥ ¥ £
X 1l " 5 T
X X X X
FER 04 00 00 01
FEREOMSHEFED 170 60.6 764 543
FER toMFEFEFEL 00 08 01 0.3
FFER EONEELD 00 05 04 0.3

E) $ERI2C, 248%R

VUL DOERMNS, BFOREK. EBEBLY
h= b Y a—XRid Rhizopus BEDOHKIELEET
BIERMND 5 2 L x2RBHT, £12. BBF(LEY
ECRKIERE LTHATAMEET v E=v L bbb
TS IAF ORIFEEERDD - 720 LD L.
M BRI TIRZ DIIRNED SHED - 12,

(4) EHERIIBT AREER

Rhizopus JBEICK AHEIUMKROBTEAAICE
FARAEBREAPFSMIT B8, BFOEHEE
JUEHRELFEOEFTIIDVLWTHRI L,

a MBEBXIUHE

(a) BFOBHNEAERELEEDCLETE
ABINE- 1 BETFEREEEFISREALT
FE L. Rhizopus BEOBEEDLEEF EOBKR%E
BT L1z, 7. BHUCIIKICEED S SO
I APBRE LD b ED, KKK
WA ERO, HIFEEIEMCE L, EERE
4 R%ICIT- 12,

(b) EEXHLEEDCEE

BFET 1~ 2miEE L L. FOTBIIEFRETF
E303 MBI & 5 LTIT» e R IAILIKIE
TEEHW, HIFEEII3MCE L

(c) RiofEHLEEOETE

REEELT. BRIORIBHAALEL (MK
) SHEEELENOHLEHEA L, BEOATE
PRTICOHBEERAIELTORRTIIBRELREL
BICKKAEFR LD I10gBIE Lo, 720 BADME
TAERREC LRBR T TR R ERE L,
HEFRBEII34°CE L, H/EIIIEE 4 RBIT-
170

(d) RrokHEEEEOESE
HFFORLOKRSEE (E) . (8] . (1)
DIEMEICHREL. FHIERERNBLUWRERE L
Too W, KNE (B BEEL - Tas
KL WEERM. (%) HFENEFD 1 H
RO HEEDHAALEZE=——ILTHLLHOD,
UD) REEEICARA W TS D HEKOBIFS b
DE L1, BEHAEAREEL, KE3A—-r7 L
— ZHBEK LKL EEE O, B, Ve
A BRHERM AN — I 54 FTHEE L Rhi—
zopus BEA KT D10% BB L TIT- 1. EF I
GRORZBEICMEZE L. #5240 240gt8TE L7, EKE
BFEYD 154, HFEEII0~3ICE LI, B
i34 ~128%ICIT- 7

(e) HFBELE#EDOAETE
HIESROEE 328, 3B LU CITHTE LT,
EFIRIREYY I Y 2B THBRMR L, &
ERX NGRS E DM FEF 224 0 2009 1BEX
(A) . BT, HIFRFEF200g & KK 15gDE
GHEEX (B) & L7, BREdKLKBLEEH
Wioo FHEIIERE 4 BRITIT -7,

(f) BFLFLIEDEERALEEOLET
HEBERICE U TEED JOHFLEE L1



NI A AFEEEICBT 3 EBREORELEIEL TOWHRICET 2HE

BHiET. SOBRDRIL-1-BET. 715bb,
5 RE ; EHERIE23.0C ( 8.5~38.0C) . £
=T R SRR 19.9°C (4.5 ~36.0C) -
EW ; SFHKURL3. 7°C ( 6.5~20.5°C) THALL
726

HR T UK EE, RERTY I /0%
Wi, AEREFEEB LR DB 5HE
EOEBIRRIZOWTIT» 7,

b & %

(a) BFOBHBARELFEOES

#iE 4 HROEEOER . BENETX T
EEvong. BWNEAETX (2.9%) TidHih
DIFEELA THED Sl BE, BHbBLUX

KOEBABENG L, IR, HIPE HICEED

HEBEFE L o7, (BI5HR)

(b) EFEHELERDOLET
BHFRICETLEN LIBE T I3EFL ST
ICHRTE L5 EICE. 3 E TORMERMAES|

FI5ER BROBALEZOLE

' ENOERE
x A R

P " - -
B (2.9 %) - +~++
B 6.TY) 4K A04K) 4+ et

19744 5 I0BEHE. 1BIE 4 BIAEE
EBEOEERIIES RIEL T,

&

ok HFRGLEREOLT

BEEOLEBTE BHOEFIRN

I mE Mh BERE &L ()
B ¥ KE-RBE-KUD-BRE) - T~ F fw 2.8
Eo®m (ki EE-BH-EE)  ++  +++  OVREG 2.5
fEFEa (KE—=-KT O -EHE) + + + sz Si7A% 2.3

) 19745 5 A0E . BiE 4 ORAEEROLEFERIIB 6 RICEL 1,

& Rhizopus BREODEZRT AERMNR SN, ¥
I, EERICEN W S AW BT IREEOLE

(c) REDEHEFEOLEH
B 4 HROMKREICE T 2RECEFTZEH

BENEETH -7, (FE16FE) HAATIELEHIFEERTH - (BLTR) .
¥R BFEAAIELOMBELHEEOET
100 ml BREZROEEDLEETE BETHOEFIRN
173 + KIS i 2N 4 B 13 H#% (EHEI13AK)
e % it % B RE
g , cm cm
CAHWEREL 110.2  #HEIKX +~++ + + ++ +. 9.3 2.3
CAHADWEREL 103.2  FHK + + + + 11.8 6.2
CABVWRIREL  88.5  /KIIR + + d~++ F~++ 10. 6 4.1
KRR+ 700 ¥ K +~++ +~++ +~++ 9.1 4.5

E) 1974 6 BRTEEREBOLHFRIFE 6 RICEL T/,

L L. BTORBEICEIT 5EEOEFIZRLIC
L-oTERVBD SN, (AHVWFHELTTIIR
bEBFIEET, { AHVARELTIE, -1,
BRIHZROEFEAIOHEOEFTEE S Lis
Bt TH 7o —7 . BEISHEOR2SEHDORE
3 PRIRTHBICEL K AV AR T TEN,
RELb, HOKLIO bBEO. £EFIBIFTH

5120 MK~ IMKTEEEOKREWV, (AHVE
AL TIREENELLED, £FLENKKT
%Oto
BEMTEEERLIC L BROBEOEF IR
(818%) TtEEHIE. E=LHIETHETHO.
KKt E, mETE TR ZEICHNTE -1,



EFETBEARIBHRREIS (1993)

B8R Ki& LMLt OBERLEROLST

H#ED "

B+ AEE OB L K B i%g ; i § ;
(158 %)

cm #h % % ok
Kbkt GER) B 10% + + 11. 6 2.1 20. 5 9.0 70.5
mEtL (LR JRtE 5% + + 10.5 2.7 45, 2 17.8 37.0
ftEE L (£0) RKE 2% ++ + 10.0 2.5 73.5 20. 8 5.7
BE=4t (FHFD) KHE 0.5% ++ + 9.5 2.5 52.0 26.9 21. 1

) 197445 A 2 B8

Fro, EEETES L OSSR E T RHER,

HERERNE, B B b -7, Jhic
tUT. Kbk, Mg tE i, £FE
bRIFTH -7

() AR AIMEHEOEFTRIF 6 RICEL T,

(d) RtokHBELEEOES
REDKGRFHREED TE) OXTId. EED
ABRRIBES HRE TEL, ZORETFDOR

e EWE LM U7, KORFIREDN 15 |

BLOR KREIOKSBLEEDOLE

B+ o BEROEEOLEHTE
WFE o Sg BE4RR F8H%Z MI3A% 1 %
MoF& Mt o #h o i o
& -~ + + +~++ +++ Bz E. HELR
BEAX % -~+ +++ + + + +
2 -~+ ++ + + + +
= -~ + + + 4+ BrEE. HERE
7% X % -~+ ++ + + + + y i 3B+ 0
> —~4+ o+ 4+ + + + + RHEENDNEF

F) 19735 F 8 ABERBOLETRBIIE 6 RIcHELU 7,

D) ORTE. HFHBETOHLEARD EHD.
BEBICE I 2HEDEFTNEETH 7, HE

FXR HHFBELEEOLTH

REMBEROEFEDOEICERITIBH SNE) -
to (B19%R) o

(e) HFEELHEEDAR
HFREICRTIIREDEFTNR bEET.

g @ ow oy SOLNR L mmoswkR  RELEC. ROWENRD SN, 315 E00
BE R R we & 5 @ E  CTREEOEENDPE >/, 28°C TN
C : cn cm IZ Fusarium BEDERNR oz (B20H) .
B A B - o200 33 (f) BMUESIRORERMH L EEOEE
T BRI OEEIRRNS. 5 ~20.5C & (KRICHE
BB 4+ - o BLIZERAR TR, 77 REREEZ -T2
WA B - d~rr a1 27 EOKIICEENECEBLARKICNT, EE
B B 4+ 4+ / / DEBNEL(HEBTH -7, /. HBHELIAE
B 1) A BEEEORFETRE DHE T ERREEBEN BT 18

B : EEFRETFICE KIS g iRIB
2) *xFusariumBEHRR
3) IBEIOTMETH 4 8
4) HHEOEFRE 6 RICEL 12,

FEENE L. BXIPPEN -7 GB21KR) .



NI A AFEEE BT 2 ETBREORELLE LS 2 OWHRICHT 2 HE

2R BRMULIEDRESRLG L EEOLE

s w o g o RPEEOLRE ezE®E 8 x

=8 s éag GJL& ﬁai (BHEIIEH) EEIIEE)
% cm

A0 A E®E O —~+ + + + 10.6 7.3

o — N 2 + + ~ + + + 19.7 7.1

EWN (EXHBE) + +~++ +++ 24.1 6.0

) BEIT3ES A 8 B, HROEFRIB 6 RICEL L,

(5) HHEEE (EMELI b3
FHAHE

E, AT 3. SMEEFHEEERE L Iy
BHi) "ERLTWS, COBHETLHEEE
LEREIC Rhizopus BEIC L AHFH, £HFOEE
NERLCHEEE-TWVWD, 22T, DEE
HIZHF B Rhizopus BEIC X BHEIMFERORLE
HREIZOWT, & IKERDOFREDOE SBEL
726

a MHEBIUHE

Bk BrE3aE o320, ki<
Y ViEBR. AHMEEL/EFTETBL U2
HEEE% 2 BREME LB REEDCHTRF~
i U7ee IREREFEAKLTKMAEEH .,
BEERIC Rarrhizus DOfaF%iEiKE (MFEE
13 2005 EAMEE T 1 REF DK 250ME) %2550
300 mfEEIEAENE L7z, 1ETERIIFEZ 080, 120 |
160g& L7, #EMEROEFREIZFELD 1.50& L
f2o ZDMMOFHIEFEMEME L LV HIEDIR
TN HEIHE - 12,

Ak BLEOBREIZEDERSTCRIE LT,
BHE26HRICHIIRE, BEOABTL L UREY
DRERNAEZFAE L 72, BEHOHEIIHEZH
¥t L OHEDIETRA I FEIHE - 7,

b # &2

N AR RIVETEM S LIV B T 2%
% 2HEMOBHREDEBIIE S IR LT,

ESEREIR. NI AR RV TOPEDITE
B U7, AKEN4CE-ITERAEDEFICE,
N RIVAE H34~40°CITE L T2e D78,
LIELIEd V&R L 7o, SIREREE I, Bt
M RILTIIAKIBELD | ~2EZFDTH - 7125

)
40
im 30
20

E10

-9

472324 25 26 27 28 29305/12 3 4 5 6
A8
FOoX RBERDOEERE

OHKIE, ABHbI R, @NYXR VR
— BRSXE, - ZEKE

LELIE—2~4CoERICETs3INT, /NTR
AbrRIVEFAKELD 1 ~8°CHL ., BEITH
5 ~13CaHErr L7,

H3EE, T ZA b RV TIRMESEE T, #3F
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g cm y X % %

e g 80 B + + 8.3 70.8 26. 17 0.4 3.1
#  3F 120 B + + 8.2 40.7 44.3 13.8 1.2
160 LR+ o+ 7.1 9.0 70.9 20. 1 0.0

B
80 B+ 4.4 22.1 44.5 33.4 0.0
120 e 7.8 19.1 60.3 17.1 3.5
& 2 A B
160 A B + + 6.3 13.86 56. 8 27. 17 1.9
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g cm % % % %

g g 80 B - 9.7 71.6 22.0 2.1 4.3
f# 3 120 B + + 9.8 53.5 42.0 4.1 0.4
160 B + + 9.7 26.5 67.2 6.3 0.0

80 B + + 8.4 28.6 62.5 8.9 0.0

& 2F Hi 120 B + + 9.0 14.4 78.8 5.8 1.0
160 B + + 7.6 14.1 77.9 7.1 0.9
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X/ T )KFMEAE, BEFB A + + + + + 3.5 4.8
Foahen) il JKFOE, T8 A - 0.4 4.3
PCNB®ZA, L 3#EHM — — 8.2 2.0
XPH, t-brVv-7 BRELE + + + + + + 22.9 4.5
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FlDAMEIC L BHRETIE 200mg,~ £ (2, 000£5)
TEETIE 1, 000mg £ (40065) LI EDEETIR
DEENSTIRL D 10% LI MGl s nf, —5H. T
P NEID A iikiz & BHE T 750mg, £ (1, 000
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FI 5 Lo X/ ILKFIFIB KT P NIKFOH
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ESIXLVAY 200 2,000 83 2.8 3.5 4.5
Tk FOE 400 1,000 7.9 7.0 3.6 7.3
(20, 20) 1, 000 400 9.4 13.3 4.2 9.3
2,000 200 9.0 14.6 4.4 7.3
4, 000 100 9.6 15.4 4.1 9.2
%t HR 0 11.9 16.8 3.8 8.7
100 7,500 21.8 9.9 6.8 9.4
200 3,750 22.0 22.5 6.1 8.8
TPN 7kFn#| 400 1,850 22.0 38.6 5.8 10.4
(75) 1, 000 750 19.1 55.4 6.2 11.8
2,000 375 21.2 61.0 7.0 12.7
4,000 187 21.4 69.3 6.5 12.2
Xt B 0 21.6 60.8 7.5 12.86
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o Jie} + + + + + 11.8
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E) BEEOLBTRIE6FIHELT
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20.0 0.5%#%m & 1.00. 1.00 — - — — +
15.4 0.5%# & 0.75. 0.75 - - - - +
13.3 0.5%# & 0.66. 0.66 — — - — +
10.0 0.5%%«& 0.50. 0.50 - - - ~ + — +
5.0 0.5k & 0.25, 0.25 — — -~ + — +
S| i} 0 0 + + + + + + —
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1045 #E 3% & WA o + - 91.3 0.3 0 3.5 4.9 9.8 4.9
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0. 5 % ¥ & + - 86. 2 0 1.8 9.8 2.2 9.4 4.8
0L . 2012 1E + - 88. 6 0 9.0 2.4 9.8 4.4
MEX(FVT)Y) ++ +~4++ 57.1 1.8 20.1 10.3 10.7 10.1 4.5
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IS EICE - THILAARRIZE S L E bIT, &
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BRE LK S, o, MEOREMBE, HEREKX
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T3 TRBRNESEEZ SN, L. T
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THEMERE L CHOWAEMN, ROETICEER

BEBZBENR(EETEAIEEZREH LI,
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DGR (FHERIRIS. TC) « SBESRET CHE
DEBENEETH - oo BIEOHFEHROFEIZ

Rhizopus BEOAEFTEBEEN -2 &, i,
BEOEKBISHOEFMNMEFRE L TV BB, Rhi-
zopus JBEDMEEMNEAILEILLBEEEL SN
120

F7o. HIFHRIRD Rhizopus BE DS FAIL.
HHFRETF. #FRICFOLVWETBLUEN
BRAEFOFER. 30, BREOEVEK L.
HKABOR LB L HKABOBEHEOHHT
Bdoht, Bic, K13, TEESTE. £=418
TIET, o0 ATELTHHN~MIKTERE
DORZEVEL TEFRENED S, HIEHDOK L
IKGBITEICATRDOFEAITHE U IAREEICH - 72,

G I A DS OWHREFEEICB WO T,
B b x. NI IR U RIVE BEEENS
WEEARREOEBTNEET, EEREXRLE
Mot £l EFFIETEHALTEM b VR
LVTHEHELLBEE. AELAR L OAFTHED
&\ Fusarium BE & ORENR SN, HEFE
HENEE 7o . HIFHICET 285
i@ C Rhizopus BROBEEOREMNBEIN, &
2. BEOBREBRTICL - THOEBMEH L1
rehEEZ N,

Rhizopus [REIZH S EAIBLENE FH B
ELTDF TS5 4 - X/ IUKFIF. BLU, T
PN/KFHIFITH 1o 4 FHEOEBNSAT. @
EROERBEIIHFIREHT 005U LEEEZS
Nt

T P N/KFOFI3500 ~1, 000 Sk EF40 1 4.
BN ICEIE T 5 EMENEL . BYTH - 120
7o, TPN/KHF|E Fusarium BEZFICL AH
UHRBRFIE LTOE KoF oA 4/ —)L
Al GEAL BED EOBFETIE. MEFDE 500
SR BRERT 72 (3B FER IR AR LIGAI
BB L UIREDMHENE Uk - el BE#EE
VN OWmEOFHISER EFRBRVWLDEEZ S
Nt

F 7T Lo X ILKFIFID600 ~1, 200 {Zik

DIETEIFFES D 600D EIFIIE 12, AEDS R
ST TERBABRIENH SN TSN - 72d\ &
Fioxt g A RLIE E 72 3R LB TIRE W
BRER LI, Lid-T, BF% 0.5%20
HEITRKRT B HE. 20f5KIC200RIEET 25
B Ffold. 5 ~10EH % 3 BEKRMN 5 HED
WINNDMEBERHAT S LIk > T, 1
PREL LTD Rhizopus BEIC L AEHILMERKD
PiBR & BFE T i FREMRE & ORIEHR
ME[REE E X Shfc,

2  Pythium graminicolum

ERAMEE IS

I2kd

4 X HDOHRECTRHICHENE L . BiREL
L SNB bOIETEHEFIGELAEICRET
BIRETH B, FTH. AL 2 EHLIFED K HER
EOHNBWEFEREZE L THIET 3EEHD
FAEE, BEBREREABBEEL-TVWAS,

FEEH CHNREMNICERAMIET 5EEIT>WL
T, Bi*” OLVHOWENS B, FHLLEK,
AR D B WVISFELEREE LIcBEEHIZLLHE
168980 LERANB LI o7 L LN
5. BEHORAERRICOVWTIRHETH D, B
RIELHEIIIN TV,

CDTEMNS, AETREEHOER. REE
A, FEAEARED X UBHBREIC O W TREEN L E
MORRET L7,

1) FEAEREERY

(1) MEBLUHEE

miEY Y= o F g L. B, EER. X
L — b/kFOEIZ 0. 5% EEIR L. BE L, 15
MR II30°CTAERIINE L, B HERE
BEOMHB LA EOHMETHOIRICH - 12, £
FMEIRORER S BREEEREL. Th
SIBTAHDEFTERLE T 5720, —H 3G
R T P NJKFO#E| 1, 000(%ik 1 ¢ /FEEEX. fth
FHIEIARIH L THESEA SN S S F80025 %
(B FaFvavFHy—IL 4.0%. A95F
L 0.5%EHDEK]) 8 FTIRBEMXAHREL
Too BREIOHBICHOAEFTIRN LBEI2EHKICE
BEHOFEIRN & RAETER, BHENERICHD



W A 2 HEEHEICB T AT ERTFOREAREL ZORICHE T HHRE

RELZFAAE L/, BiC, KRORETHICEIT 5
HORER, 91ab b, EHER, TR, BEL X
UHELHET S L& LICREL .

2) 4 B

a HWORM

AR, AEE 2 EZEOMHB I UwENSFREL.
FoAREL LU 3 AEORBMENZEICEN
5o BHEFHINITEE, KB LD, BITIZAE
@) SIKBEIZIE 5, EIZEMIT00M ik HE

BT, RICIIHET 5, EHERE, I UHiky
WEERNZD N, RKEICEEIZLD ., BEH
LB, RIZBELTED., BRETHOBRMNILHE
FRLTWADTEEICKXAH RS, TR, HE
DHEINE <, FHROREADIIVL, RiIZUN
S AR DIRIED B, F72, B FERANDH
RIRAVLISL BHEOHRL LUNERTH S,
RERBEHBL2EE B AEMOREIRICAEL 5
(HE6KD) .

a. HEEHORERR

b, BFEE () L@EeH CR)

Fo Pythium graminicolum |2 & A ZEEMEE G HE ORI

b EREOEFRRR

F32K HUHBERFBRIOHOAE. HIRELRERBER
[Z i HOHEFHa) FEIRED) FHEC)
BEEIR RBH BEX £AHEIH KEHER HREE R @EXR
cm A cm cm cm N %
¥ " OFE 6.0 6.3 7.8 1. 33 2.1 5.2 4.2 70
BRK M 5.4 6.1 7.6 1. 27 3.1 11.2 4.6 0

E) a) B0 (RF2HAD #BE

b)) EHEIOEAR L, 23°C 4 HI®ROFERLAL

c) BEIREHE

AROFERGE & WMABICBIT 2 HOEFIKR
EERRITR LI, REATOBEIOH ROHAET
(3. RRFE & RRNR & ISR AEORE. Bk,

FIEE, RERIZIIEFED,

CLARBRHDT]
M LB AERITSH ~ 72, Ll STHRLEIC
K BERE. TR (QEREF O ISR



BEFEVEEKRIBHAREIS (1993)

HOBETEL(H -1,

BRI ELHICHRL T, ¥RE. BRE. &
X, B THD . FISREBEL (B -/ &
7o, HETREHEBOBEEELE L -1
(REE)

c TENEOIBMBIRE
BREEZIREWND ., KEKRKTHRLZROGEE L,

a. AROAK, REDBZE, HARICIB->TH
EEOHBHIIBEL TV S,

WTEREN OIS OME DA & ER L. B
WL, BIR. BEBRASA RS2 RICEL
&L ThRET L7,

HEIETB K O LAEID SRR L /oE R o,
EEIBZA LIS, RIREROER bEICBE L
TWBHONRD SN, BT, EREBB LU
BEITIE Pythium BEDIEFNZHEHE I
GETED ,

b. #MIEMOIEHIN S5 FROBLE, KB
NEEL TV 3B,

TR TR A R T O B IR

2) HREREO

() MEBLUHE
ZRMBEVURBREE ARORE L BULET
RATIE GEFRUPHEEE KUK TR H o
SEO R AT, N, R LS b=
1> 300mg/ CAMP DS, X/ 3010
ng/ £ INMFREREM AR W, BREHSDY
BESTALIZSHEE. RO, ZoRME L, 115

Mo DLYEE THIRRBIROFIREREIZ X > T
OfCo

DEERED M R T BEEMOREIZ. PDA
BN X A HEBREA ( A OBEISICEREL., &7
EERZR L0 BEEREEE O & L,
2 &% R

RO BEFERIIFEIIRITT L 12,

33K BRELHSOBEDS

. . A B oa) B ¥ b)
b ot A & AL Pyth. Fus. Fus. Tri. Rhizo Pen. ot
$H ¥ 10/10 3/15 10/15 0/15 6/15 0/15 5/10
W Mok 15/15 0/15 10/15 1/15 6/15 0/15 0/15
XDREL 15/15 10/15 7/15 0/15 8/15 0/15 6/15
¥ = 0/15 0/15 4/15 7/15 0/15 0/15 3/15
2w Woki  0/15 0/15 9/15 0/15 0/15 0/15 15/15
XoEHE  0/15 0/15 5/15 0/15 0/15 5/15 6/15

t¥) Fus;Fusarium sp., Pyth; Pythium sp., Pen;Penicillium sp.

Rhizo; Rhizopus sp. Tri; Trichoderma sp.,

X/ I 0ng/IARMFERER. WA LT =4 2 300ng/17500 PDA



I A X FEEEICBY 2T BREOREALREE ZORICHT HHR

BREBXLUOTEN ST Rhizopus  sp. .
Fusarium sp. . Trichoderma sp, . BL U
Bacteria 75 ED V0 EEX NIz, TDWMN. Rhizopus
sp. « Fusarium Sp. . Trichoderma sp, %
RS LCEOIEIR S BIE - 1EREE LT,
% 0 D Pythium sp (3WTFh b 2@ L TH
BB 1,

Bacteria OFREMEIZOWTIZEIIRE Lish -7,

3) Pythium BEDEE

(1) #MEBIUOAHE

BIE 1358 U7z Pythium B (B34%) Db
o, P- ma-1 | P- ma-2 . P-ta. P-ni® 4 Ekkic
DWTHT o7 RIBREKIZENZOME B LU HIL
DI HEIZR/E - 12,

3K HERORENE

Hfk 2 I A W IR a)
P - ma KERIROIMLEHRE (R +
P - ta HF LK EE (KRB 1D +
P - ni VsEE (RED +
P-ma -1 |P-naif%&l.5 BEHCHEELTEALAEZRNE (IR +
P-ma-2|P-m-1H%Z1.5 BEHICEELTELEAR (EER) +

a) + : BENEEICL S THEIIEROEDSNL LD

@ # %
a SYBEEEORE
NEERDOIREIRE 8. IR LT,

a. TARFAEAICEE IS Pythiumsp. D
IR ka-F

8K

YEEE DR EE



HFRTMELBBHFAMEIT (1993)

a. MOFSEAICKMT SEF c. S U pEkEs
b. MHEFENEAREOHEMS d. #EFDS

FOM HFHAMETHERORHEE, S8 SN P.graminicolum BOHE

MIAESIL18, 6~26 i, RETAMCIEES 2l
. BRSBTS - 72, PETFIRIE. &
HERTHIPBAE®R - LT (BIR a) . 25¢
HEtE R IR BRI F - R B HEARETH D
[EEAEOEES IEIEDOT CTFhoE LTV
(FEIE. blotic, HHZIIDPESA, Hih 15}
DENMNIE BELTED, BEMEEFRELE A bk
L. @EYY 1 ~6@BffvTuns (BIK. c) .

201

10

WEFO I ITHRIKTEARLDEATOLZ (BIX. 5t
d) o BETFOHHIIRATERHOUSE™ DFHEIZfE & O\
STHRELLA, BHohiihats ! 5 10 15 20 25 30 35 40
b EAROEHEAE & & O
FIORIE by E o T R EREM FIcEIT S EI0K HERERELEAROET
PERBRE & 24 DA EH & OMRER L OP-ma-1Mtk OP-ma-28H
BRAE RSB A 1325°CRHET, 5 CE iR, 40 OP-nifitk  OP-taiitk
CTREROBERRE SN -1,
¢ HEMOPH EHEARET MpH SHERMREEOMEBEELAREL ., EHRE

AR TIIpH. 4~6.7 IR LI by EDO Y pH 36.3 fhETH -7 (X8R .
Rl RIS A DTl PkP-ma-1 2HEA L, B8 PlEDZ &S, BEEMETHROBERENS



PN A 2FEEEIC BT 2 TEREORELEREL 2 ORI T 2R

DEEL 7. A WD PythiumBEiZWFh b P grami-

nicolum & [FE X 1,

4) FHEHHE
P.graminicolum T £ 5 1 REICXTT 2 fRERH
BAES L UOREBERICOWTHREITZIT - 72,
(1) Bl & RERE
a MHEBIUOHE
ENY o F AR L, BIE, #FERNS 2
JLKFIRNZ0.5 BEMA L. # (60X30cm) %Hb
EMETT0. 120 5L U200gT>BHEL 72, BH
3. 0CTMEREF L. BETIT- 1o MEER
FEHMON:2g, P,05:3.4g, K.0:1. 2g(IE#EED 6 %))
E L7, BLEA— N7 V- TREXLKML:E
(pH6. 2) 2 F\W\ 7z,
EELIENEMHE S L UAEOIRICH NS
HEIRE -T2,
FEREEROHOATHREL LUHERE2TRE

DEERORERER L HOEFRTICOWT
ﬁ")ff_o

b # &

(a) BEHMOBERZSB

BHREITI0~30CEHEIC LA, LiFLid
10CETEIZEMND -7z, L LGBIHEE. &
?Ea.‘ifcfb")f:o
(b ) HEFEIFIH S WSRO R4

ISR ITEF B LVOREREICE ) 318HE27H
BOBEMHERBEERAER L 12,

EREFRIE T, BREI0E®RICERISHRICE
AATTBEEDIRE L, BIcF0%I3. &5
MEim U CTHEIUMRE D, BREmEISETIERE
R T85~100 %. ZEHREX TI350~100 %il:E
L7

HIFEEE T, BE I E% (BEISHEE) I
BIEENRE L, 20k, BREBEEX LB
ICEBMER L. BARREERERIE., #EXiE

BRISEK IREREH L FRAMETRORE

o EEE % & K Eﬁiﬂﬁn%i@iﬁx

‘ 1% 1 b5 3 B 1.5 EH# 2 EH EiiEE RKREREE
g/ % % %

1 O 100 50

2 O 100 35

3 70 O 70 % 0

4 O 0 0

5 0 0

6 O 100 50

7 O 100 30

8 120 O 100 * 0

9 O 0 0

10 0 0

11 O 85 100

12 O 85 35

13 200 O 95 % 50 %

14 O 0 0

15 0 0

XY xBIEI08IELLA 188, EAMS IR

FE85~100 6. RBHFEX30~35% 1T L1,
1.5 AR T, 8 Ak (BfE22H%)
W5 2 AR, KRB E S D . ERME IR
DIFIRZEZE U7, RERORERIS, EilEET
70~100 %. @BEETIIEE ZD200gXDAT

50261 F Y, AHAID THHRY 1078 -7z F o
NS ORHRE TR, EWEIICHRVIBEER
MERH LT,

2.0 EUMERE T3, #EI A%E CRBRRR
2D LN - 1,

- —29—



EFETEEHGIZMARS 0S5 (1993)

(c) HHEFHALHOLT
BIBRIZFERTHEOHOEFTZR L1,

36k HENFHEIEOET
BIE ) BB E
X 5l B W E BE | RE | Ek 100 ik
cm cm cm cm = g
EEHIRE | 6.9 4.0 2.5 3.8} 2.0| 0.71
IR | 8.7 4.5 4.2 3.4 2.0| 1.00
| SEEHRIRFE 10.4 4.0 4.7 3.3 2.0} 1.00
2. QZEHATERE 12.2 4.9 6.1 4.7| 2.0 1.28
¥ R 12.4 4.5 6.4] 46| 2.0 1.27

E) ETH%RAE. 120g 1EHE

B, REIEERENEVE S EEEXICE
NE ot BE. BEED | ELEEE THEE
BXLD bE -7,

A FHIZ P.graminicolum*1EfE U 12384. 1.5
EHETRRF Ui, £/ EREFHNBVIES.
BEORERAFTIEEL. TORE LB
ZHEFE LEIMSROEREE Ui, —7F . &%
AL 5 AL EWVIES T, 582 AENEHICE
ET L. ERAMEIRNOEREE L1,

(2) T3 p Hb L KB MIE & R
AREREICBILAEN S, SHRMOLEE
Fe& LT, BEHPREICERICESLTWE &,
THEPp HHG. T ~6.6 EFWI &, ¥EHI NI,
oDl Ens, TEp HEIWERMNELE K
RFE & DOBHRIZDWTRET L7,

a MEBLUHE

I EFILPHEMEE KUK E, p H5.8
(AT KR TIEERR T, ) LibfEtiE. pH
5.2 2R L7,

+iEp HOFARIZ 1/ 10HTEREE £ 72 13588 A

W LagHisimmL T, pH%E4.0 ~6.5 12 -

L7co T p HORERRMER - T BROEE
2T - 72,

BEHIISE NV F 2R, KL< U
B, BERICKOEE, BEL, BRELE (8
BEHHMEDO 1 /101 X)) BhegmT20g & L1,
HZFUIE (330~32°COB g TIT» 100 ¥R
Ar29~34°C., ®RI12~22°COH 5 RETEE L
12,

BIRALIRI3HETE O HIRIC 0 ~ 2 COMRIT240F
MiEBIt7, MEBRIIBUAS ZAZITBWTEH
B L7

FABGEEMEZOBEOEBTIRNELRET S &
& bIT, BIE16H R OB RS LR O RR B .
B S UEHERBE TR, X, ®BiE&iTH>0
TiT-7. RIBE (RERX 5mll LORE) 7
TIICEBTH B W ILI2~2COEREIC6 H
RS, BARZHEEL, BHL,

b # R

BITRIIWER L L O REE A L o 7 Lo KUK+
BEMBEIBECRNURERER L

SR3TER MR IED p HIER(E

g+ 100g | HEp HOKEHR)

TIEOEEE p HEEER] | 4 )
RO OB ENER | THE
X 0. 1N, H,S0, 185 mf 4.50 4.52
K] 0. LN, H,S0, 100 4. 886 4. 87
JK 0. 1N, H, S0, 66 5. 09 5. 09
+ 0. IN, H,S0, 30 5.43 5.35
18 0. 1N, H;50, 0 5.82 5.62
.C04 250 mg 8. 24 8.02
0. 1N, H,S0, 70 mf 4.23 4.10
i 0. IN, H, S0, 37 4.45 4.38
& 0. IN, HzS0, 17 4.80 4.64
+ 0. IN, H,S0, 7 5.02 4.68
15 0. IN, H,S0, 0 5.15 4.60
£.C03 250 mg 5. 80 5.28

FABANMER O L8 p Hid KK T4, 50
~6. 24, MPRELTIETL. 23~5. 80% 7Rk L1zhs, %
TH®%. BETOHE TIImTEES &0l
W7 L7

BBRIBEICBEROHOLEETEHERETH 5,
EHEE S HE D HONEVMEE (5. 8~6. 1B,
FMEL HPVEL AFRIIHE AN, JDE
ENIERIER THRICBE TH » 70 RRBLHIK
RILEZITD & KUK EETIR5. 1 Dk, gL
ETIEpHS 0 PIETELLE -7, COMEMIZ
MEBREDEVWERRDESICHEETH - 120

HIHMERNIBR AT 5 A BICH LRERIRRABE
L7ce BB, MABOBFEAT (EEKESL
T) TREDONT, WA 1 BROF BN SH
g, £DH. BROKBAN0CERZ 5
AMOIEFRDODENNR SN, BEIPPKEGEL



I A ZEBE BT 3 EEREORELEL ZOMRICHET 2R

/K LTHEPpHEHOEE

% Bt ® oo @ £ wHmE R B =
% S0k (REERXIBE

X HMEEDH B 0% 4 n 30 C EAX
% an g om cm
& 450 927 108 0.51 165 122
& |Ak| 48 840 103 0.5 9.9 4.4
il 509 86.8 10.2  0.53 9.5 1.5
B[] 543 565 104 0.49 2.3 0.3
5.82 0 9.5 0.44 30 01
%! 624 0 82 0.44 1.5 0.1
450 90.7 12.0  0.65
#% |+| 48 809 1.4 0.68
m 509 94.4 114 0.69
B || 543 89.0 11.3  0.63

582 93.4 10.6 0.64
6.24 847 10.3  0.53

4.23  90.9 11.3  0.53 8.2 4.4
i:d 4.45 886 1.1  0.50 3.6 3.7

im | 4.80 8.9 11.3 0.54 5.8 8.1
o 5.02 85.7 1.1 0.44 1.5 2.2
B | 515 56.1 11.9 0.54 0.5 1.9
5.80 38.3 10.1 0.42 0.5 0.8

| 4.23 92.7 11.2 0.68

= 4.45 92.2 11.9 0.72

0 W 4.80 89.2 1.2 0.75

22 5.02 80.2 11.8 0.60
5.15 75.8 12.0 0.59
5.80 82.0 10.6 0.63

E) HBEIHE®AL, * ; 12~257C

EF5L9 -7, LHl, INSOEREBR
BOBETEEBIC—BEERR L. BRISHA
2 HROABRBNSHEEICLD, BEFIIKFEE~
k1A 2 L CREICEFMIE L1,
ERABEOZERBEISRORE L+ H
EDOBFRIIELIRKICR L

ERABR TREFEEINDIS, EPHIZK A
ZRIIBDONIE I - I, BEMEXTIE, @t
HEbpHS 2 DLETHEENELL, pHS 1 L
TTiE, @LEE bRRORE DD 1,
bbb, FROFEEIEGED HEBRRMEIIL-T
BEXh3bDEEHLNS,

(3) THEOERBLIUIIEES &
A

BRZ, KWK HIEE R E L TERLTWA &
CATERDREENE M-Il EMS. TR
TIEOHEB LU HIEES &R & ORFR TR
L7

a MHEBLUAHE

I TREMEE KK LE EFULklIRLE
L. KRS T %, BEAREAKWLREE L i c.
#1425 1%) « IEBEEKLKLTIE GadsE Al

(%)
100¢
7 80
N
::] 40}
20
0
4.5 4.9 5.1 5.4 5.8 6.2
R R
60}
=
o]
a0k
w40
b
20F
4.2 4.5 4.8 5.0 5.2 5.8
+%Ep R
FIK (EEABZOER/MEEHRFED
¥4 & TiEp H & 0%

mm ERAIEX (10~ 2°C24h)

JK&E: SL. ¥+ 1%) . BLO HEIE
(EFERAEEMETE : CL. #117.7%) %

A U7, HREOMEHE B/ & ORFRICIE. BIE
@@%c‘: LTN" PzOs' Kzo;é': 2—-3-2 g/%”a’ﬁ’t‘ﬁ
Rlte, £/, IEEHERKREDOBFRICIIET
WKk A L. 3B (1 -3 -4, 3
-3—-1, 4—-3-0) OEEBIUHEIE2 -3
=219 A0—-1— 1 DEE4E (B4, 11,
17. 21HH) REXRE LI, HET7TF A 2t
AL, EENEIIEREIS~190%., "EIZ4CO
BEBEZEICHRALTIT> 70

BHIIMEF200g FEAIEE L. MEHIFHE, ©
=N ZRE =L b U RIS L TET
foo AEIZEBEISAROIENEEFEL L UE
2l AR OFAME IR OREBBEERZ RO,

b # B

ZEHRME AR IEERISED N0 4[], 4°C

o BERELEX



EFETBESEBIBFAREIS (1993)

B30k HBEOMEE. BIREE FAEEUARORE - ORBIE

mooIE &ED K,0¢)
t+EoOEE pH MiEga) MED (+3F 100g RETHEERJ

No. 5 B 40)
©omg %
| HF KK E 6.1 2-3-2 g 14.7 20
i1 0
2 B0 & K K L 12 6.4 2-3-2 =1 14.0 0
i3 0
3 B A KWK S 5.3 2-3-2 =1 22.0 0
i1 0
4 m E O+ B 5.8 2-3-2 =] 27.9 0
i3 0
5 N 1 + No. 2 6.3 2-3-2 =1 9.7 30
i3 0
6 EF Ak K LB 5.0 1-3-4 g 47.2 0
i 0
7 EF KK E 5.0 3-3-1 =1 5.6 10
113 0
8 =sF WKWK L E 5.0 4-3-1 H 3.7 25
i 0
9 HFE kK 3% 5.2 2-3-2 <] 85. 7 0
(0-4-4) 113 0
10 HFAKLIK L1 6.1 2-3-2 =1 123. 1 0
(0-4-4) i 0

) a) N-P.0s-KL0MBBE g/ f. () MEPKGERE

b) #: " XHREER, B: BEI5~1984%EM 4 °C — 1680
c) M7 v oL@k (L% BHil=1 :10) 2k 3,

d) BE2Ia%AE

DIEBMIEEITH Z &Ik » TRENBED SN
Mo to, BABX TIIFHEIIL{BDHONEN-
fo (BE39R) ¢
HHALTIEDO LIS L~L i c THotodd. &
RORENBD SN HEFIREFLKLIK L E
(No. 1) &EFUKLIK L8 + 80 E KLk 58
No.5) TH o1, IELE (CL) | BEREX
Pk t3E (L ic)  BLU, BXEKLKLIE
(SL) TREENZEDONLEL -1, F5EED
BEWHETRAERBR STV AN, ELEKLK
TETHRENRONEWI S, THEERRKE
DENZEH S O EBERISR S s » fo,
FAEDZ VEFILKUKTIEEREDDILVE
WEXILIR EEEERRA LEE. FF Lkl
IRITSEHME D bRERIEN 2. THITHRE
REEOBVWIBIIGVWIIELEEBHR N L TLR
ERBORDIZEI ST, #ic, BEXHETSZ
LRl TWhWa,

TEBHTEEEE LTN 2D -K0 BZ DK
(No.6) TRAEMNDIEL N 1% —K,0 HDDX
TEROBEEERDT, £o. PKEEZIT-/C
LIl -THEPHDE. 1 E&EE-TH, BER
Bontimh-1, BEISHEBEORABTIEI. BNE
KK E 2RV T, TEBERONEEHEN 20ng
/11 100gLL EOXTRAEDDISIN -T2,

(4) BWAE L FAR
BHEHEOREE ARFEE L OREFRERET LT,

a MEBIUAE
BHEPHARTIT- 1. GfENY =3 %F
M. MR, X 2 LKMF. 5 %EBEIEM
KL, BREEETOVED L/ BLidgFlk
(K +3E (p H6.2 ) %23 RKELTI0C, 1
MEfIE U CfER Lo, BIEAUERIZE Fox Y
A &%= AL BT, SFe002mFIDE
8g./ FaxLTIERFL 7z,



NI A AFEBE B 2EEREOREEE LS ZORICHET 2R

0% BIE L BN E AR ORE

ESE L REGRE (%)

5t 4 H DERE BURE EAEGUER
ENaog+ v a4 v F49 - ¥ B =1 0 73
8 g ¥ LIIEIRW i1 0 45
ERNofFv A% — )b A 75352 LF B 0 0
8 g /% +IRIEH e 0 0
E=] 85 10
= i e i3 45 35

R BN, ¥ v A BRI AR TR
L7z P. graminicolum QDB ERILSBEEET
DLW SHEE L, HFROERIIHN S AETIT
-7,

ENAE I, HFERAEBRESH (#100 ) Th
vRIWRICHER L TIT - 15

b # &

EERIIEORITR LI, BRI L-T
HHEENIIEICE > IOREBIC BN, £F I35
KK TH » 1o, BHEISEENSEREED 5\ i3t
BEEDKRAIRBERIE L 29 3 B2 3 “H>DERD
AR RA U, BRI EIT BERD
FI B ICHE L TE» - 12,

Ffo, B — FEREAEX ClKEIRE BT A
ELARHICHEN AT IMBRORENE L, &
BAEOHIMRORA IR OEICEN, HE
HDBEITIIFEEROREN T EREEICHE L

oo B FaFL AV FH Y — VRO HEMIEX
. BEANEIRREOARE Uich\ ENIEE
5 LERERNEE -7, SFRO02HIMIEX T3,
EFMIBXIZEB N T, WFNOEIERK bR
Y ARAGITY R

5) 81 B
EREMREUERICEIRER S ERTEEE L
Wy BEREEZROS ML, BRRE#ILT 51
HDORBREIT -1

(1) BERDOFER

a MEBIUOHE

B REFUKUKEE (pH6.2 ) 2,
GuiENY Z U FAEFIHE. BHE. EFER. D
ARTEE Lo, MRS L OHREH 3541
IR LT, MAEBIIHEEMA (60X30% 3cm)

FALER EFOBELVBRDHE

it E A Tk B it B i B B i

{) 704547y ¥0FH {y7oks45y 12% R FE 6 H#®50g R E 58.0

HEEI0OR %50g % /8 16.0
YAk AN T FIANKANT 10% 6 g HEIE M 93.3
EFO$y V4405 H EFodv{v+4y-04% 8 g + IR 0
SF8002 % & (EFD%"/HH“/—JM% 8 g +sEIEM 100

IR E S 0.5%

/o - - 0
Y0 TRLI b & £

1EHE21~3581%1C, MEE L O EHEELRICE

TREREZL TV A BETHARAE L TRHRIEHR+
WOEEEOMBREEER. HAVIE. BEICL -
TEAMEIRRORABR. BLU, £5RT
PFEELI

FERIIEURITR LI, 1T O0FA T VA
DIENE 6 HiE D508 . REHA ZBB{H58. 0% 7R
L. ARICHT BRI MIETH ORI, L
ML, BEEFO0DEL, BOEHRPORE
TH -1 BEIOBEROMRAIZIZE A EDEND
B oNIED -1, [EFID15~25g HIERMMWIET



EFRTBEAREAERE 0S5 (1993)

WARRDFRAE DD - 7ody, BBk UNE
REEU (FEBB ,

EREF A3/ - RIORESE8g
HRFMUIER . BiBRIENE BB oNEh -
120

A7 RIRANTHOBEL H6g. LERFIA
EXRIDRZGET CHEE. BEEHDOREN DS
. BRShENEDH SNz, L L. SREET
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Studies on the Developmental Ecology and
Control of Diseases of Rice by the Box Nursing
Katsumi OGAWA

Summary

Main diseases developed and their control of rice plants, such as seedling dumping-off

by Rhizopus sp., and Pythium sp., Bakanae disease by Gibberella fwikuroi were described in
this report.

Seedling dumping-off by fungi in the genus Rhizopus SPp.

L.

Fungi in the genus Rhizopus SPP., Fusarium Spp. Trichoderma S$P. and Pythium SpPD. Wwere
isolated as pathogenic fungi concerning on seedling dumping-off development at nursing
boxes. When high temperature of over 30 °C and high humidity were kept at the germina-
tion, fungi in the genus Rhizopus developed dominantly.

Fungi in Rhizopus prohibited the germination of rooting of rice seeding, and especially
roots showed symptoms of abnormal shaped roots having club and globe shapes. When seve-
rely affected. seedlings were decayed and killed.

The method of inoculation with spore suspension of fungi in Rhizopus was effective
to drench at sowing seeds. The inoculation was about 250 spores per a field under the
microscope of 200x and 300-400mf of suspension were spraved to a box. This gave a good
result. In addition, dusting of 5 g of rough rice powder per a box at sowing promoted
the natural development of Rhizopus

Fungi in the genus Rhizopus concerning on seedling dumping-off,5 species, such as R.
arrhizus, R. stolonifer , R. javanicus, R. oryzae and R. chinensis Were recognized. Bve
ry strains showed abnormal growth of seed root or crown root or longitudinal growth, and
these showed their pathogenicities to the young rice seedlings. However, weak pathogeni-
city was found on R. stolonifer compared with the other strains and differences in patho-
genicity were recognized among species.

Spore germination of the Rhizopus was promoted by effusion water from germinating
seeds or wounded unhulled rice grain and powdered rough rice. By using ammonium sulfate
as fertilizer, poor germination and poor effect on promotion for germination were obser-
ved. No effect of promotion on spore germinationby field soil decoction was recognized.

It was recognized that pass ways of invasion of Rhizopus into nursing boxes were within
culture soils or attaching on seeds and spores splashing around the nursing boxes.
There were two ways on multiplication of the invaded fungi. Their multiplications were
made by attaching to wounded unhulled rice grain or rough rice mixed with seeds and by
the seed effusion water at germination.



1.

10.

HFRIUBEHFIZMARENS (1993)

The growth of mycelial mass in the nursing boxes was promoted by the following conditi-
ons. 1) by seeds having too dry buds before or after bud stimulatin treatment. 2) by
using seeds mixed with wounded ones. 3) by using soils of poor air-circulation or drai-
nage.

The effective chemicals to the Rhizopus were TPN wettable powder and ThiurameBenomyle
wettable powder. ThiurameBenomyle wettable powder of 1,000 dilution was use for drench
of 1£ per a box before covering soils and they were effective on introducing poor dise-
se condition. 1 £of TPN wettable powder of 500-1,000 dilution was effective when it was
drenched before seeding.

The effective density of ThiurameBenomyle wettable powder for seed treatment was though
as more then 0.5 g net weight per 1 kg seeds, but this amount showed poor practical
results on the inhibition of growth to bud formation seeds. By the treatment of seeds
before seed soaking in water, the amount of 4-6% of 10-fold diluted one or the amount of
3% of 7.5-fold diluted one was effective when those were sprayed to seeds Camount of
contents 0.8-1.2 g per 1 kg seeds).

Seed sterilization of spraying by ThiurameBenomyle wettable powder before soaking was
effective to Blast ( Pyricularia oryzae), Bakanae disease ( Gibberella fujikuroi ) and Hel-
minthosporium leaf spot (Helmnthosporium miyabeana) and at the same time those treatme-
nt were also good for control of seeding dumping-off by Rhizopus, Fusarium, Trichoderma
and Pythium Those results suggested the possibility of the integrated control by

" seed sterilization.

Seedling dumping-off by fungi in the genus Pythium

1.

Diseased seedlings of suddenly killed by wilting at the dichotomonous cotyledon stage of
adult leaves, so called as “Mure seedling” (rotten seedling look like after steamed)
showd poor, growth of roots before development of the disease, and especially poor grow-
th of crown root and root hair and also poor rooting ability were found. In tissue of
crown root and root hair, sexual organs of the fungusin the genus Pythium were recog-
nized .

At the same time of the isolation of the other seedling dumping-off fungi, a fungus in
the genus Pythium was isolated and this was identified as P.graminicolum This was new
species as the first reported parasitic fungus of the rice seedling dumping-off fungus.

By inoculation at sowing and germinating rice plants showed the symptom of seedling
dumping-off and by inoculation at 1.5 leaved period, rice plants showed death by wilting.
That is to say the reproduction of the symptom of very similar to “Mure seedling”.
Therefore, the disease by Pythium appeared the latter-half of nursing period is named as
“‘Wilting dumping-off”, and this was separated from the dumping-off at the early stage of
nursing.
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Wilting dumping-off appeared severely with the condition of over pH 5.2 of soil and low
temperature(0-2 °C, 24 hours).

Because the optimum growth of isolated fungus was about pH 6.0 the activity of the
fungus was stimulated in the case of high pH of nursing soil as Mt. Iwate volcanic ash
soil (pH 5.8).

When the content of Kalium in soil as less than 20 mg in 100 g soil, the disease deve-
lopment was recognized quite often, and the content of Kalium seemed to be concerned to
the development of wilting dumping-off.

The shield treatment promoted seedling dumping-off at the fore-half of nursing, and
milting dumping-off at the latter-half.

Drench treatment from sowing or before leave development to just before disease deve-
lopment, soil mixture with 8 g Hydroxy-isoxazole metalaxyl powder per a box and 0.5 £
of 500-1,000 diluted solution of this chemical per a box showed good results. Thus,
seedling dumping-off by fungus in the genus ‘Pythﬁun can be controlled by the agronomic
control (control by tillage) and the additional chemical treatment. Then nursing of hea-
Ithy seedlings is achieved.

Bakanae disease by G. fujikuroi

L.

Development of Bakanae disease had not been observed by using Benzimidazole, from 1973
to 1978. However, the disease reported at various places locally in 1980, since then
disease development had increased rapidly. The cause of these phenomena was concluded by
the appearance of a new strain, resistant to Benomyle

A strain of Bakanae disease fungus collected at the severely affected paddy field was
fund in 1980. This had quite low sensibility MIC value (minimum inhibition content) of
over 1,00048/mf to Benomyle and Carbendazine (MBOC).

When new strain of MIC value of over 1,000 #gmf was isolated, the extremely low effect
of control by Benomyle wettable powder and ThiurameBenomyle wettable poeder to inculated
seeds was observed. On this case strains having MIC value of over 1,000 ug/ mf was named
as the Benomyle resistant fungus.

In areas of low rate appearance in the fungus of resistant to Benomyle, the seed steri-
lization was made by wet powder dressing. On the contrary, in areas of high rate appea-
rance of resistant to Benomyle, the seed treatment was made by soaking in low density
and in long time.

Low density long time soaking method showed poor effect compared with wet powder dress-
ing of high density short time soaking method, and the former treatment promoted the ap-
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pearance of the resistant fungus.

Having resistance to Benomyle in Bakanae disease fungus was progressing to the high MIC
value fungus. This process made the sensitive fungus became acclimatize to Benomyle and
the fungus transfered to resistant to high MIC value through middle resistant grade

Resistant and sensitive species of Bakanae disease were mixed together on disease .
stocks. The same tendency was observed on isolated strains in diseased seedlings collec-
ted from seeds at severely affected paddy fields.

Newly developed Trifulmzole and Prochlaraz showed the high sterilization effects to
inoculated seeds after inoculation of the resistant fungus.

New seed sterilization methods, such as for 10 min. immersion in a 30-fold dilution of

Trifulmizole wettable poeder, 3% spraying of its 7.5-fold dilution and its 0.5% wet pow-
der dressing are practical to the resistant fungus as new sterilization methods.





