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Bt AL R RED

FEPHR ORI B AR S T AR, B A OB 10 2 OREBRAR P SR B
WSRRL, OWEREICEL THEERERL, B 2 OREE 20 MO B L
TEEAHI TR Hurcminson K (15) XK OTHBAYbhEETHE, HEBFRORK
Rl MRBEOBACRT IO BOFEY2 K TbOX BT AILEDK (2,57, 8,9,
14, 16, 20, 23, 30) ,

ZEOREEG, ZRRGOPFRE -0 OMSBEPYEO EESFEBAC R THER
L EDTIFRN AR, ZOMME OV ERREBIRAILOIILTHEDTHA,

AICRTR, Fusarium niveum DFHEDERHEAKIZ D, »LOMIPWEOEST AT,
RUOZOWESHED TSR 2 BERAZ R55 0055620 D0 TO BROBRE2HEL
D ThHb,

I ERBABLSELASMBOMEY < RIT T HEMEM

HEBE— BRI AEA

Fusmiveum Jp Coavex JRI\Z .o AEEEEL 12 2 OBARK %2 Berkererp (B2 %580 THE
SU, SRICEROBEKeM~THARS Uic, BRI LT Caarex O 2 EHBR 2
o, LRFRCBREHK2BEL . —FAROIER-EE2RIIE>& 0, HE 3 H@HE
4 %ML RBEOR SICELKPITHEIL, Zhediil 3 ORI AR 3 2008 A
Uiz, COBRBEBHATIURTHEN O THE, Z0HBEKDEBEOTHE,
Fus. wiveum BERBHEABRO B RTIE, AR XRYS & 0 17 BEMEICRT, EFoFHE
IR k% il S U T 2D GO FHBISRERE 2 KL 12, 24 BEMECE, ZOBIE
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BEEORERIIHAL, KHE 3 A5 0ROWFBORI LT 6 FELR, MLT
Z OHFERE 0N S RMHEAN G EL TN BERELET EEOk, 40 Bk
FERL T AT b BRI R T <4 <, RO BRBIER b 20 5% b B Kb
RS RDOLS, B RF 41 BBRE AT B o 23 R S LT ALK,

A B

£ — @ g o
A TR % Fusarium niveum QERMAHE A LR 5 4 0, ELEM
THIEUAORR L YRR D 2 WL AKELLRT B EE “
—f Fus. niveum BEREAR- 2 FAL 12HA0 FROECRY 5IRBE A SEE L
CRELU I REOBEBUO TH D, M0 OMS RMEECEIEE KSKVHAL D
5o MHEBACTRTIIR, ABREIGRHEISERHIC U TEREED & 0 AR THiREkElt
UTHBREERUKD, &S O AE~BRAAEDOTH A, Mid RIS b REEEIE L
BRDRDTHbE, MidZDHARTLEREOERLRTEL ZSBEPDOLDTHE,
HRBARCR TR LROMIBLERL O THAD, HROR»2fEIFHRL fo Caarex
BRUKCHEAL 2D DI HOTRAFERRMOBRE RTCEL LI ORDTHE,
KoL ZOERDKSY Czarex FREFEM «~ BEDEC BRICH TR, 24 FERHIC LT A
MO EFRIEI A5 D THDOT, EM, ELE0 ZHMIMT 20X R2RL, BERXBCT
‘T HDOTHDL, ThRpUTRACARBEROEDRII 2RY 5 HBIOL L, ZRALE
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SHOBMEBIBLLILD TCRR 2 DEIIDDTLECHE,
BB RO ORMIIC BT 5 EA

MDA DKW E T 5 ABRARO BN 28T 5B, Ficdol, +++, KE,
XY YRR, ZTIMAHITVER 2 b Y THRBL 2 DB L 1o o ZHORMIEE
TR 200UTOMNTHASO & R, MUMRERERE2IC L Th OB b
DT, LEMD 15 B THDOI P RRMEBES S0 H2RHLK D TH DI, MLTHT XY

VISR 10 HASO b O ChHDI

BB S U CH: Covenx BEREBRAN 2 JEHIIC ¥ A% 2 IS Lo 0, Crarex 0 2
e, 0259 w2y~ B, MUK THDOR,

REROD HEHES LTI, #8% 2 BOOM 0 BB 2 AT O MW 2 AL LD TH b,
MU TRBHBE 0 24 B #BROIRIRDLH2 s L, 30 BHEHIC 250 WO M2 £
IKBERR, BHTKPCHAL, THe@EIC 18 Bl o7 (W bA & 0 48 BEHR) #
S 2 DRRO U2 BGR L 12DTH B, BbFE—KDBOTH5b,

% — %  (Table 1)

x = B 2] )iy TYXYY S
DELHEA | HEATB | REOAK Y | R % 107
RS | LRECEE | RECLBE | AR Bed | Wi LCEH A%
0.25% e (o
7 vk , y
sume |KESTER ) 5 % ) § o2z C &
|
DEL T DELASD R | woms, g | 30 5612 30,
2B | RELmer | QXMM2 ) RUMRCEE | SUT Lok | i L # QA
HEPAM: # e RZE | REHCRLT | ietiee ) | &7
CERE WRCT % AROWER | S rR Ty | AN, WK | Hrommer
ASHEMIE | RO, O | Wi, KM | LEFIRE | L, MEQHE | T LO—@
L RE ¥ EEL e
- ) RIS ) EHPEL, g
Coavex 3 2485 1% S L s | ~ L) REME T L LITEN
CHERm |0 | T
" s | BESBER | oy BEDH Ll >
L

MM W I T 2 RN OR M, 30 B Rk
ISHFASE, MEPRBEL RBITHA LTS BHEREILHRo. HEL
LCORBMKE L2 o3 RE YRS
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FUHD B BIBY, Fusnivewm OHERABSRD A0 FRE, B, b~ b, A 9%y
EICHL TOEERNZRT 0T, ZORIHAL T O F—EDREMRIZ ERAJFHO
WRERLUCD A ML THHAPORL R EORER, Wi &HEMIO & kD, SUHR O BEEIK
BECLOTORLOTHDT, KHM DB HRILOD BT « WEETH 5 27, JE OB R
T, K2, MERRIROBRE ILBRBRTH O, A 953D, b~ PR TOBEIMITD
Bo MU THRRBEEOBEE HFIAB OOML THE, ML TR, B, PilfassE
Pl BEBLCRUEERE L DDETH A

€2 B TRELU BAICRTE, JORADERY BIEIEF 1B, Shihs:
DRRDFEL <, 30 BERIBRELIAREL 1 b O ST H o1 2%, 24 KEIEIT R 5 KD
OREIER . Fusnivewm BERAROHABPIL To 5 2 5 HBEL T2 Cran 0O
BAITRTIR, SEREDDERES b O 5% H o1 B ZRMIRIEC RO 0 b Hofd, ¥k
BB ZOBASRBIRET 2O R, FWKOGAEBBIOE O [ b L BETH OO
Ths,

P2, AEOHEERARIIBAL - BART KO Wik, —#ic, Craenx 2
ERCATALRGASBRABL, ULAKLL 20 *BOGALKL ToT, —LM#E
DBEHRL B RTE, $87KT 55 20 KER DRRERES Bo 2B~ (, Cuex FOBFA
DS WR BKFOMZSOBOEMIRRAILOTHA I ID%5h,

BREIORBCRTRMAILI 20 »BOEEESICRLULBE, JHCHAL Y
SRR BT OB Y, TSI T XY v OIS REH RYMEIIREC B0
Thote, WOBATRTEREMEINO 4 & ¥ 9 v D HURER 5 (0.1 4HTF) £ 29
> B IRL 1B, RERDHAAS — G TR T 2 D BB OTHEL, Lo b 20 B2
WL, AL <, T ORI ORI R 5 AREEMARCET 51 7 Xy Y
DEFASIHRASTRLFTV R > DD TH A,

II BERAMP O EWEONE

FWNL 5% < O FIREO BB S RN B L HEAER 2 43 5 SRAT T
TR LD THED, TOWEVIUTEHbDTHSL 7.7‘3 RAZILDOTHHE 0
COFFEE ¢, BITHE, AMEOWE Th b S BARC IS5 BEAR Y 20 L1 5 50T

HhbBs BGE Scuaventr o Luvrke (28), LUvrke fr Anaser (21), Aumer (1), Luz (22)),
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Grossmann (12) JRAEIE 2 O BEP0Y amine B CH A S Ui, 3L, WP, HIEE 31
\& Gibberlla fujikuroi O) H: BAWRIPIE S LC pyridin FHEERL o HaEW L ERLZI 79
> WIS B AR Bt

KRG Lus. nivewm 0) Coavix PG Ricnaros 3 =7 HEED AR % collodion i
KO TRBROKIIEL TERRITC, 2 THE 5B D 3% REORRY LT 0HN
LR, BISEIO 2 (RIS ORI RTHERS 20K 0RBd, L
~ AP BB L 12 O SHBLE 2014 0 OB IL 1K, Wi K13
HU TR 2 80 20 125 0 OBED HOTHA S HOTe 2 KB RT 20 B A% 2 8HL
BRODPOIBOBNIDCHE,

LBRAME 200 3E 238E 0 95 9 JHIEIZ THEL, » < THA LB IR EICER D, 2h
% 200 BB OEBUKISEM U TUTRH 1 SHBSROKICHS, KE, MK, »~ b OXHPOLIE
ZRALT OB, oI 48 MBI G AP PEOERZEL, K&, #,
PRI B & O BBIAA TR L, M L4 1 MEOBR UKD TH b —HZo BT
U TR EDOHB K2 —~ERBE L TRENCHERRL B, RC 2@ o ', MPOBiE+
HEEEAR RS0 - R B b DB H DT,

B TABRNHE (Coavx ) e O ZRRKIDB L TEN 2170, 2 < TR1 538K 250
B IEREIER O ZHUD 80 SO HRKE M~ TR AWML, KBYWS Lunc HHEC KO TH
L, O 220 wARML f:f&ZDk%JJu«T_E%(; 2508 T L, MLARRMBEEC D
Ke~T 250 IR L, 2OLE—ERRL. 2 OMIABRAKD 2 B BRLIE
Frik (RO KIZE L TENY 5 2L7T) 2HEWR AHEMSOT, 20K 42+~ 1O
Bk e %% 8 ATDOHALT, B4«OEE2RLIZOTHS

BRI ARTRIRIEO LI ATIERERGFICH O b~ b (8Arh 4A) (3 1—2 BRI EM U
0, SHEROMIBIE b O b 24 BERIAA (& I |- HEMRMESEAS 5 5 12 3 0, SR 4%
Bl B & b?éﬂﬁ@ﬁ%ﬂ:;féot@ Thbh, TLTRCIOMIES 2 TORDOBIKEE
BOTHRTHDOLD, EMHD L CEBEOHL SPOURTRBUZIL TOMRZRLT,
ZIZEUARPO B RTE 48 BEM 2 $G8T 5 5, HIMIZA 5 4 A SRR\ L 5 4 AR
THEORMEe bRy 23 <, #MERROBRREO RIPCE (RO RPKE S MER S S 2
K3emlicg

U LOEBROERIC SN, Lus. nivewm 0 BEEBRARE P 5T 5 s s, B
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PR U TREB L s ED 202 5L, 2S00 ERME /T ALVOIRAL
YKL . BRAH I ethyl alcohol HABDFHEEREEWE > HT AL TH, LididRO
BRI IhE, 20BBHOTRBLAHM 2T LLBERLLUAIRLIBIDTREELCDTDH

Ao

IS O RHEEERR »BEYA S UT Lomkeld (21) OFFECROT, BAKS
RZZIER L, JRES methyl alcohol 12 kDT fHiL 72 5E, WERIE, F590, ~BOBRE2HT 5
MRS Ei, IhE 0.5 % ITRT ATRHBIO Mk 251 HALORIE - B YD TH 5, A
EOERET 5 ZOMEPWOMBICHL TR MELL6ETHA,

B T O RHEED HERWHE AR 5 HIROREICNT AT s 0% HBYASLT,
Ricuavvs e A S U TTFROMSPBOERRK 2 - D1

m {21 &3] 4] 052
Glucose 50gr. Glucose 50 gr. Glucose sogr. Glucose  50gr. Glucose 5o gr.
KNO, 10 KNO; — KNO, 10 KNO; 10 KNO,; 10
KH,PO, 5 KH,PO, 5 KHrO, — KHPO, 5 KILPO, —
MgSO, 2.5 MgSO, 2.5 M0, 2.5 MgSO, — MgSO, —
1,0 Ioooce H,0 1000cc H,00 1000 cc H,0 1000cC H,O 1000 cc

D TRZEL Fus. nivewm Rz, 2o BRI K42 8L, —BRIR 2MIMHL, Th
kv FEIBRTRALIC. #AID KNO; O)ﬁuﬁi’)i‘.; (10 031 (41 (5] SAT b~ r HiBRD
Wl SHBERL AL EDLDTHSL, ZRUTRAI, AMOAFET > HEWH RO
BB OETET IR TERELLADDINLINIThHo, ZIEBMC (17) B Gibberellu
fujiknroi ORIHERIVFIWE 2 B ROTBNBOFEEOTLRTHEL I 202 T4 b
DCHb,

I ERMRCRT srhFRCHT s R

BAEWRG ORI CHER (35) b TR (Wi EWEB) LA b0 DA NG
ABREDTHLDTHE,

ERGHROGEROGE, = OIRBE R THER 2 T U TIRERH L B el s
STHRIEL 12 (32) W6, | |

(3) THEI>BERE S5 AMBOERTAZIIHO,
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(b) —MELE EZHEOAERT o HAD 0,

(c) BROWMMCH O TEHPBEMS » b RHRREL 2 HAL L,

(d) IREDED HEEROMPCRT 2 he IEBTL TKISHAT 2R ZEIIKE & 0 R

THIIHO,

(e) BEEBRAKKIC £ A FEOPEERACERCRTERT 2 XZFOBK LRI,

() HFEBACRTET I HEROELRRII OV TEERY 2 CBEAY 0,
SLEDTHDI. INHORRGERERDBIEEL 10b O LSHS Swiva (29), it ko 1
(10), Porrer (26) FKED 2D —HECER2BOLM 2L TLoDTHE,

BN DS NS AT BT 4 IR O SHPR OIRIR (& FYIRS DK MERZ I AT 5 FERILLIC
L Td A, Swirn KOEEZIIATIE, < HEDORIBFEENT 25, M E~EIE
To ML TRBIC AN AEHRT o REL A2 UM S U TUKCHRE BB ST . RIGEEN
THLMROBOET HEAMEE OB HMAG2HT 7 T WEIEHRARKIC & 2 1EHOE;
BIRRRRADCTHOTC, EPWRZUTL TR 2O ZWHBLZRHLECOTH A, HiE
(© () & 2D 2R Lk OIS DTHO, () & N 2RARIBERD HTH & Ol
N1z DOTHOT, TOFMEBHEBIC SOTHI THAO THMCBEILZ 2R ITH IS %
B, KOBBRCOOTERTAIIITH,

1) FHEERY 5 AMBOERT 254

Powrer[§ (26) (& 2D HALEEL, HOPRL OFEEL LaHRIERL, 1L TZO
BRI &S OTHER NI’ 2 OME O KLBRO B hBEEHT 20 THLH I L,
ZOBBEUWBIERZIOTHOAD TRECI—RELTH THE , MUK D M 415
MOETHEDDHH, WHFLIICECTS KIS L OTO A 2 OFPO ERBEME
L s D TEA LIS, FMROBAES CEBAEOBIKEEN 2 BT~ FTHE & 0 OfdKic

EOTHEMNEPRNADIESECHDE I, BHL BELEVBEY O TS D0l iEhiE LR
THITAHLDLE, LBHED>A LU BHIIERBA~OAITIERL F, HPITRTESE
WTAHIIbhov U, HBUR2ZHOAALE, 2OM& O TEHOELD b EFRBE BT h
LHOVESETHS IHBENE,

R 1932 8 HIOWROBOER 25 (BZR) o WLTHBORDERR(E
AL, ERPEETHILTHHIZEL T, M 1 KFORREFERTHIIK L, 204G
BRI EOTHLOTHE, NedRL TRLE ONLOEE (R) ERIEEHL
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TROKOH NG 510, HIEREASLEBL, KBRS AR L O MFH0
ThHDtc, PROZFBZEICR AL, 2B T 51 Nl EEHRBH LR O K23
DREDDI, ML TZD —KIC@E ~KFPeREYH, 1€ 8 MASNOLH () 2L TLHT
ZOHO NS TERIR R L Toh Dk, ETOWMEOTFEEBICHELOHIEDILE
HYRBERHTOCEDTHEIDRDTHS, Ml T LR 2D PEISRT R k%
RUThHl, BB IO ELFROLEE ) BABRAABTLTOROTHE, Z2RL
12BR %= DO PO RT —AROFH (1) 2 ECTDIDOTHE, ZOH/RPHYRT
BAWTCRHT 20 THoH 2, GBI AHBETOMEER HistE Lol (R) BOBED
() D ARITOR D DORDTHE D, BUILAFH () & 0%Ka L BHREC S OTHEY
BRI LADTHE D, §i KR IRIPBUHEEYS <, BREHFHOBEROGAORA S
BETHOTHA,

FHHR RO KD H 2 WA BIRE
LHTEI, BB Fus. niveum 0) Cravik
& 2 HEZE O BRI 2 , VHII (Preserving
citron) O —# (¥ 70 ) O k& 0
55 MOFNC L, NPT ok
Lz ZHMBCRTER T AI2ED, 20
'xmﬁm%ﬁﬁﬁu,%m;olom@%

$£ . B (Fig. 2)
25 4 LM THFECHRHRER (1 A58 CHLAHS CRTESIZR 2 KOTHRILL, geiuic
) DRI DH 00 FE sk () 11T DHRRIHi e o e pas 2 e A~ o
() PR LCAREHY, A TRO RO ARy 20 TORVEAFE SRR FWT

B (K) H BTz, OB LR TR

SR O 0Y, IR 10 B SO EFCHES 10 IR TRDFL <, BR&
O —HWERICATE, XOPRIIBLBIFOOEET 2 b 02D 0 FiiPHSDIRIE H 512
BL, MR OEHBHER R ERTALEDLDTHAS , ML OIS —~HEXD L FICR
O BIRBO REE—FR LRI MBE D RO S &, IR ARE O BERARCITHTAL
EBHACRTE, IheRas ZIR(FIAETHOT, EYRZUTL TERBET S I
ML CDTHE,
2) FEO—-AIRE_ZE0A20BROEA
¥ ZORFOATRL TRABZEL, FIC 20BICE SBAKNECBISMITZBL,
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HF W ERORHFEAMICMET 2 HEBaETE VI

INBOHL OBIEEMOMWT H I IREBOTECHRTAIRTH O, LZHD 2DFR
VACRBIAHATHE, Havwoe (I & b+ b DFEWRHI B Fusarium lycopersici
DHEPATSHI 1~ + ORO WOK—O b O 2BAL, LB TIO b b2
fote, AT ZOMRC EOTEEWHTE b —MHO AV FEWL S BZOTLE, C
DERRIC & 0 KR, BMNREOEME 20— fET sl s h, BoMEELs%
ACERT SRR THA T Uteo MEROFHES FRITE S T, AR AR AL L TR
WUy, LEDBEROBERT 2D HRORERF D0 TEMFELRO L D ThHo,

ZOHARRTHREHOB AR, MPOHUE 2 O GEIFMIC —AIFO 2 2MHE T 5 B
DTHoD S AL ORTROL $RBECOTHE - P~ THROD KD RN BHEO
P 2 & U CHYTL, 20— HIZEDTHEET 5 b 20 R~ ird 5 ZOH
AEBATED EMBR D BENR > OO THL . M H ISR 5K R EMHR LT
RTIS BFLETHL, MidbMCET 2KFOTHB DAL RO RRE~NFTHDT, —
POME » KA FHRELTOMO MR SIJEKT~IHTHL SREN S,

=B (Fig 3)
HOF R RIS Y —rhd Crarex z 591 (ERD,
—p ke Fus. nivenm SERBRAKE (2 (SRR ITAL S
VO CRER) TIRERICIEY v Y o %A Fn HERRMA
2 (B, C/ Czavik 2 gk, V 7 % ) >.

FHS, MLOEOR S 30 8 HE 40 8 CHER S—0 HHLIZb 0% 7 A0, 8=
oM =D L0 Ay TBICRS, 20—l Fus. vivewm BT (2 15 OB L 1
O AL, {0 —Mi% 2 fERRED Cowme FIFBAL . ML TTOZREIZE Y «
) >R C, BT OS2 R L THE 2> REERT 20200 B2 « LT
ZOEBILTE 2 H MR BRSO 2 fFIImRL 12 Crark 1O K 412, %5l
RO W R STAL 120 ThH B,

LY ISR %2 2 TR R R L, 24 BRRIARIS AR L 12 BR, BBRTEIC N TR EREBRAA R S OF
Coarri ROAN S DK BIFTHOT, MEDBKREBRK TH DO, BRARZBRIKL
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PRI AR B R, O8O EFENRIMEE 2 b S U THEER KL LOIEL, of
BICAEY AN L Crarik FIZKD THPHAL MO FESEHE THOI, ML THRBOA.
%ﬁﬁ%ﬁ%%ﬁﬁbﬁﬁfﬁ%wﬁ#%&&h%ﬁm%@ﬁw.ﬁ%ﬁ@a%%&ﬁ@tﬁ
L, Crark K2HEY 5RO b O RIEFE TCHOT, WA MREHERIEC R o BEBRAR
DA Cravex KO RO BIE S - CH DI, MAHIHBHAR 42 FWECRTE, |
B 5O 4% Coarex JIZ FHAY HMO HI b PSH O FED HATBRL DN T
HHo U HEFR AR 5RO MG AU, B LHE 4 BRI RL 12O TH
B o DT MBI R T, Mo 2RED bEFEBRAR O M R T BT OHIS —
Larmilice BMELHDOTE, MARCHALILOE REF L CLRL, ZIHL
Cravek JIFBALL D ORAEDEEDBTHDOI, I IILRTZIHFDHMZ 2 & <tk
Uicfl, %O T 2KBIBAL, AORBPRENIC 24 BHEDR, K5KHARED D
D S EAEHMAE D R MR Crarex FORMEO N2 S, © O FH G FED g2 m
Utz 63BN b BEHILLUTRLIHIEL To s 2 S ML 10, RICHEERE RS
DOt RIS B R EG 2 RO T H A I SRRl foo BHESD, MABCHALLS bORA

CHESEL T TRIIET s 2B o %ot , PL—#, Bb#E»IC B oML < hFEOIBR
ZRLIZD O, BHEOHABRRRE THOT, RBBEOMARRREOLMOKER i
ROTDH, HBRED Coavex BRI M PAEROBR BN, 00T OBE DB
THDOte, KUKFDFMOLHIIENRT, ZOZEDMIOED b D b RN HEZ KU -
DTHs,

B L AHBROFERIC & 04 5 2L, O —MT& 0 O SHHE2 BRI LD BRI, %
S % O WO EC pEBLLABURT b, MWL BORMOE D NED hESL
BRI ALEALDOTHOT, tOFEREMHHOMBETH A SBREN S, Hrom L T—E
FBERBHOBIINTE, 20BRBBIRKET LS’ LVDOTHE,

YU Fus. mivenm HEROBEEL T, 2OWRTHEELPEREL, ZOHERH LEHIC
SOTHOBEEL KO LRI S TERE bh, »{T2zOROMB» AL, BIZ ekl
LU DD ST NE, REOBRERCRRNL 5~ 320, BAIREFE —MEDR
LOAFELLEAITY, 20HEEORER, BYRzOM—MOXKEFHEINAILTY,
M%&<:hm%%%ﬁﬁibTﬁ@h&ﬁhdm%@b%fébo
O BRI & PR R e W TEREBL 2 BT 5 4 bE, 2RO 4D BHRK
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B—EO LHE Lt 2O FHEED RO 20 E W< K500 SBlREHD T BT
CBESCISIERY, RMBE LREO LSBT AETHL, KA BER2ZILKL
FOMSHMBEBO TEBIMDPBIMCESOTHEY LI LR TH A,

3) HEBRCHRTEEY LT sEREOHE h

BWRFEI BB L0 Fusarium  EOFEFRTNU T HHEREPICR THEK2LEET S S
LALSRELOPREILOTEDLNTHRIECH O, L Lus. wivewm \FRT b HTEIER
DERL 0 Z2BDBOTHE, HBHROWHHATRIMARLLTLODIDL, BERML O
S5 b0 Preano (25), Bewiey (5), Goss (11), Winre (30), %' 0, ([{HEMER 0 ST 5
b OIS Brwiey (5), Fanmy (9), Picavo (25), Rosin (27), Wires (30), NiaL (23), Kurkarne
M Munokur (16), D H O, f‘n‘aﬁﬁéﬁk: & Rosen (27), Warte (30), Lariror (18), ANDERSON
(3,4), Lercuer f Wittaman (19), Birkinsuaw Jofl (6) 25253 0, RHHEHERIC (2 Roson (27),
Famsy (9) H5pidh 5, ZHSHROD AN Anverson, Lircing j WitLasan G451 ethyl alcohol %°
BEOAPETHH S L, Larikor K aldehyde FZOAB THA I L TD S I RHEH
FBOWIZABS DO RT, Scuavesr, Livrks, Aumir, Luz, Grossmans (1, 12, 21, 22, 28) &
S 2O RV WD amine ThHaH S L TDB, LFus. miveuwm \JRT FEHOFTOL BRO
R L O RNE, Crarsk AU Riciaros K1 B8 L CAE ¥ 5 B0 RS BT ERIEWE T
Hoiid FHEES 5 WETHOTID DD Livke B—RD GO bDITHE AL (B
LTdb, il TZCMS B I ELOMEEMEIEST 200N THL,

BRUEH D, B/ LD IKASBIRIK K EE RO MBI AT, _LECEFRB IS T
HEEIF-ObORERT LI LT 2OMHREH L 5 EMELHTLT, BB ORER
PR AAT EBRIED, WHEOEMEL L LB : Cr Me LUACE AR
B B0 HHE (T OB 5O (CEEREL 5ok e RS 202 M) 2 ERLRE
HRBEPHEBELOCDDOILETRE LER O TCHE, TORPHEMIIULCRO &R
CEAEFORESLTO FEOEWS £ 0 I REBIOKRERECOTHE . RICERR
T OO HCRTY, FEBACK ABCR D HIRO #HREFELLLI T30
bdha (2,8,

v ARPERICH T 24

Overton (24), Haskern (13) REHZ Fusarium JROFER FEO BB BKL, 205
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BEPO B BICHEBEEMT 55 03 Ui, Huku RiZBHFORHBKIC cOXRiFA
Ut Bt 2 O YR EMT 2 LB DL S RAD TH A '

EFERRZOMZEBL THRL, tOBKCHAL TZHEMM EREL 122, TOXEISE
BHEETALO SHSERABREROORDTHS, HL OEBREBHARTITER
bDTHDI, MHHEFTE N THEMERE LEO K2 LLUCKEL, K5 2 3k
CHUEL TR, HEBRERBOHRED H R AU THISEL, MR TEHEL 0D
TEABENBL2RTICHEDL, HOMSDOOMPWT 510, TOMBGEHITHRL gL,
2 S VEROMANEL R BEMO BRI L ( HOte, RIELEe TOBBUEL TE 1K,
PHIMH L, FCEEL L0 L & 0FMMEAC, » CTHORRIPRE EITOMRRE R
THLEDEDTHE, ZOHA, MEHED FLEHIMO &M 28 M FE OB, Bl -k
ASRCEIL, NI BRFLRLIb OB DH 5D, SRS L THHIET 5 2 Sk <,
OB 0T iR T 5B DR TH A,

Bh, KPS 2% biE, MO GRS EHBIC ME T BB TRETH 0, ALz
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PATHOLOGICAIL STUDIES ON WATERMELON WILT.
VL ON THE TOXIC EFFECT OF THE STALED CULTURE
SOLUTION OF. FUSARIUM NIVEUM UPON PLANTS

(Résumé)
Hazime YosHII

It is reported by many authors that in the staled solutions of wilt causing
fungi are accumulated certain poisonous substances which give some injurious
effects upon host plants. Concering this point, some studies with the culture
solution of Fusarium nivenm were undertaken.

In the first part of the work it is attempted that how the poisoning action
of this solution is upon watermelon and other plants, and that the poisoning
effect upon these plants is not similar to the symptoms presented in the wilt
diseases. Then some oppositions were proposed against the poison theory which
is held at present most commonly to explain the cause of Wilting. '

In the experiment, germ free solution was obtained with BERKEFELD filter
from CzaPEK solution in which Fus. miveum had been cultured for two months.
The solution was twice diluted with water, and were inserted in it several cuttings
of watermelon, each bearing three or four leaves. For the control, twice diluted
CzaPEK solution and sterilized water were used. After 24 houfs, on the leaf
edges, especially at the tips of the leaves, some wetted necrotic portions were
found, and after 40 hours the necrotic parts extended to the whole of the leaf
edges (Fig. 1), though no sign of wilting was observed at any point of the leaves.
However the leaves and other parts of the treated plants showed the wilt phenom-
enon when the solution was replaced by CzaPEK solution of original concentration.

In the second, the injurious effect of the culture solution was tested upon soy
bean, cotton, watermelon, tomato and Mimosa pudica, those being rooted vp]ants
and about several centimeters high. Picric acid of 0.25 per cent, twice diluted
CzAPEK solution and distilled water were used for the control. The result is tabulary
illustrated in Table 1, and shows that the staled solution gives an injurious effect
on each of these plants. The seedings of tomato and Mzmosa are most severely
damaged, and wilted wholly after 24 hours from the beginning. While water-
melon, cotton and soy bean are found to be rather resistant. The picric acid

solution used for the control was rather high in its concentration, and the weak
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plants withered wholly soon after they were inserted. In other case, the. author
tried the same experiment with picric acid of less than o.1 per cent, in which
well grown Mimosa was inserted. In this case, the injurious effect of the
picric acid upon Mimosa was very similar to that of culture solution of Fus.
niveumn. The leaves drooped for a while but soon recovered, and at last
the whole plant was dead without showing any sign of withering. From
these experiments, it is clear that the staled culture solution of Fus. niveumn
gives some injurious effect upon watermelon and other plants, such a degree
as the treated plants are brought to their partial or whole death. These
injuries resemble that which is caused by picric acid, but not at all the wilt
symptom of the disease.

The poison is consisted of two substances, one of enzymic, the other of dia-
lizable, non-volatile nature. Though some volatile poisons may be found in the
staled solution, their quantity may be too small to cause wilting.

It is offered in the preliminary report’®, that some types of symptcmis in
watermelon wilt pointed below can not be explained by poison theory. Such
cases were too observed by SmitH*®, by FukusHl and TANAKA™, and by PORTER™;
the case that,

a) only upper part of a stem is affected;

b) only one side or a few shoots of a stem are affected ;

c) at the beginning of the disease, the affected plants wither in day tine,

but recover perfectly in the other time especially in early morning ;

d) at the beginning of the diseases, the upper parts of the affected plants

will recover from wilting, when they are cut off and inserted in
water ,
c) the injufious effect given by the culture solution of the causal fungus is
entirely different from the symptoms of the watermelon wilt,
Besides, the quantity and quality of the poisonous substance or
substances which may present in the host tissue had not been ascertained.

Amoug these, c), d), and e) are nothing but one thing which is observed
from different points, and concerning this it is given in the former part of this
paper- '

PORTER®™ observed the case a), that upper part of a stem is affected. He
considered that this would be the consequence of the injurious effect of the
poison produced within some newly formed rootlets which had been affected by

the causal fungus. It is obvious that the upper part of a plant is not so strictly



EHk W RO EEFERFDIC T 2 REBAFTE. VL 347

supplied by a few rootlets. So the poisonous substance arising from the diseased
rootlets will be diluted with the large amount of sap ascending from the healthy
roots. If the wilting is resulted from such highly diluting poison, how can
be explained the case presented in IFig. 2. In this case a diseased vine is con-
nected with a well grown shoot, and on examination a new root is found pro-
jecting at the basal node of it. If the poisonous substance had ascended upward
through the vessel, the new shoot too would have been wilted, even though the
substance had been diluted by the sap from the new rootlet.

HaymMAKER™ observed in her studies on tomato wilt the case b) that
“individual leaves in some cases as well as the plant as a whole exhibit one
sided wilting ”'. It is suggested by her that “ wilting progresses from the lower
to the higher leaves, affecting only those which are supplied by the diseased
roots.” Following experiment was given concerning this point. Several excised
watermelon were teared in halves at their stem ends, and one was inserted in
the staled solution prepared in the same way as the former experiment, and the
other in the twice diluted CzAPEK solution. The method used was illustrated in
Fig. 3. After 24 hours, it was observed that only one side of each plants,
which had been fed directly on the staled solution was severely damaged. After
42 hours, however, on the other side directly fed on the dilute CzaPEK solution
the same sign of injurious effect was also observed. It is supposed that this
evidence will be a powerful opposition against HAYMAKER’s suggestion. If it is
the case under natural condition as her opinion, the symptom of one sided wilting
of a diseased plant will not occur so commonly and so durably as we observe,
because the poison will soon overcome the whole plant. ‘

As to the quantity of the poison excreted by the pathogene in the host
tissue, as it is produces by the small amount of mycelia, it must be suspect that
the quantity of the poison will be sufficient to cause the wilting of the host plant,
though its nature may be the same as in culture solution. It must be said, from
this point too, that the poison theory is insufficient to explain the cause of Wilting.

Several opposit instances were afforded against the theory advanced by

Orron®? and HASKELL'®,

Laboratory of the Plant Pathology,
Dept. of Agr., Kyushu Tmperial University.



