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AR VR BEPR ORISR B & Fusarium niveum O (NEHEBAFC FROIRE S O PR O
FODDODZELDOTHOREROERTHE, LEFREERICHL TES » REEDD
HECET s HERMICHL TR BET 2B THA,

BREEDBIE O, B S LT Piricularia orysae (FEEYRE) RO F. niveum \IEHODR
WEik 5 Gibberella fujituroi (HNIEIRIE) 2EIES L THML Y,

I MEOFELHEOERT

Bucw BI & 0 B KRB WO MK HHIR U1 B8, 240 Fus. nivewm, Pir. orysae,
Gib. fujikuroi %2 BPASOR2 T (BBEER) TOBEIR 4D, 2% 29°CIT 0%,
wcrsa&uam®ﬁ§®WM%wbtm,anwwmmaﬂtaﬁﬁéﬁbtwt%
U, BHO “HR 2 BER2RE»OROTHE, ZOHEBICRTE, HABRBBHELO 2 H
QWKWM$§E%WL,@%WH@HEBKchuﬁotw?ébomfﬁtﬁﬂi&%
2R BLOADBIC, SARBEBESL R DL & 0 BEREORBEE 2TV, ZI Fus
niveum Jeffiz, BHIZRATCOEEIEL R, WERAEE »QEENCHEDZ S —EH
CRAL, PLTRHOER2HILL OOBEL TS HRL, RoBBREES 25°C LBL
foo B THEE —~HHEESBORA « OBBEOMI 2R L 1. ORI &1, HBE 6 &
1 RICR T EHO M 2B DD, Db DRERBET 2R SR HDI, KIEHEK
SLT, AR WROBE 21T S MBRTREL DR 4 ALRTE, EEAhd
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BAPS A BB AR UL, LBEOBRL 2P0 6 A EAREMIKE L RS #@Ho
WEERTIEDLDTHA,

PLECHEAI, Pir. orysae Wi Gib. Fujikuroi (&I EFRMEE T HOTH M LD
ETHETAE K CHEBLBR IR, Fus. nivewm SEFED RS BRI L TR D,
Up LRAMRRC R & B WA R A 27 NS BIRUROMRIZ THFEAET 2 2 Sk &
CHEBTHVORAIIRHADTHE,

i Wmomow oo M M

Fusnivenn SEERBIES U THBM2RELEL 0% 5 2 S, AHr Rionwos Ha
(& Coarex FIZ TR SCHRLBL ISK SOTHALBAFTH A2, ML HETHIE
DOTHEMC R TR 2B 5 2. B b ESERO BRESHC 1RO 2 RIeik O A Jaa % HER
LD Thb, ZOBBMINTIE Fus. wivewm R Gib. fujikuroi 22fERU ko,

M HLZEDOE % 5 9 HkiH Riciaves KR 0.2 o Bk Ricuarns DK 10 OO &
AR HBRR TR O, »{T—EIRERREHRORN 27210 TH A,
PRI S U Tk 5 % IRFEEME, 0.1 4 Bk, R © QNS DOl 1k
SR A IRERBOE BRI K OTHERBOL PP BT A I3 I LIk, 2OBRIE KD

g — # (Table 1)
TEAEERIC & B IREEMRK OB BIE

— AR ZER
F. miv. G fuy. . niv. G. fuj.
5 % HiEw + + - -
0.2 % W # +H # - H

HOTHDT, 5 % @HHE Ricnaros RO 0.2 o4k Ricuaros 12 B0 E 22 AREE, B
OBECIRD ZOMNO BT ORIER T 5 % B ¥ MEGETY DR TEBREE AT 5 b
DTHDT, 5% HERE Ricoavns BEE—BHBIZRTR Fus. nivewm Jo 8 Gib. fujikuroi
LI BRI BB 2 BH O Ch A DY, 0.2 4 Ik Ricimarns ([ZRTEE Fus. nivewm {3
BRSNS Gib. Jujiturol (S —IiaEC OWMBE P L. A ZHMBICRTE, 5 % ki
Ricitarns D HE Lus. vivenwm ) Gib. fujikuroi ITEEBROFERZ R OH I IN L, Z
B 0.2 9 B Ruwinkns TRTEE, Fus. pivoum 1= AT RT b RERERO FE1E 2 /R S0
CICBEL, b fujikuroi (S B ZO R RL CHD,



314 g B OB O BNt FUR

P ORI EBNG, Fus. niveum (SFEMEER 0L THHBEHE T 55, TOERLR
Gib. fujituroi DPBVE B AFHERBL T, 5 % WD FEFICR TR OSEREE
0.2 2% OWMOBELEDEACE B il TH L T—HERL 5 BRI R EOTHERT 2
UK, zOROBEOBEE KL THRY bR BIME DAL, |

11 W ommE o M M

Wi B OSERT KL, Fus. niveum &, Gib. fujikuroi b [WBEC, [E8E% R0 L TRifRE
REL, MdRIC@D CTRAEY DR AT Y b5 5 MM SKR 2L 120 I,
B THER S U TR MM EREL, FRERLOBER MO, hk 105 KFAREC
b, IRBID Fus. wiveum, Gib. fnjikuroi, Piricularia oryzae Yekiz 12 il THERR

TEDL, 12 BRI ZZ0BEFOMMTRML 1. HREL RBEBRROMBERDBEO TH L,

KNO, 20 gr
KH, PO, 1.0 gr
MgSO, 0.5 gr
glucose 20.0 gr
H,0 1000 cc

2L O FiREER R Ricaarns HOBA L OO 12 o BHE, BIBEOER i orysae
ﬁ%ﬁmgﬁﬁtmeﬁﬁbmw:i#%#umOth%@,mwﬁ%&mum#otw
bAEY DWW 2B BCHH,  HO MO M D BB 0 L i BRI K T
B fFOokOThn,. RIEZHOLOEM S U TEEEmuLio (€0 1 MR 2L 1cb O
KOERAW e &N Db D 2L 1,

#® . #£ (Table 2)

FEFMWOMM L HOWHE
% R ® v, G. fuj. 7. orys.
NO, H # H
NO, i H -
— + + +

12 HRICRLU 1 B B RO MSEER 2B/, Wb Fus. wivewn SEHRFT U T REFHRRER
PRRLBLLDOTHO, ZOFERTEBBOEIES KELZBDL o WE Lus. nivewm 2
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SERLD W7 B Gib, fujikuroi 18 Fus. niveum 3 [RHREDFERZIRL oo BRBIZ Pir. oryzae (%
ZERUEHBREOFED FURTRECEERRT I35, ULAZOFEREERKH D
DIDIc, R Fus. nivewm Jo Gib. fujikuroi R EHEY b IGHEEICRT, O HHROE
Fe RIERBHEIC S OTIRU K, 12 BRI R TR EBBEES LCBAL, 40 ARICRT
REDFEELBDEDPOIDTHE, PP BT BT, Fus. nivewm SEHRMBES U THMH
B L RBLBA OKAEZSPMADTHAE,

v w #F OB R
WO M
IR, BERE, 40K, SIS R 4 2 % OBIAR TN Rionaros Fhleote, %13
ZELISNC S o glycerin Ricuarns % b 8IL, Z2%% Emnorn FEBEEICHBL T2 Fus.
nivewm Zeffiz, 25°CITEDtc, il T 2 FARIC BISHSIC B Y & W ARSI AL 12,
REEBOREO pil 1548 CHOIz, K “HINELE RO 5 BEROBO Th s,
% 2 F (Table 3)
AR Kiciakos HESHL ISR Y 5 OMAHE & BLTORAR

WORE REoga #Ro pH
sucrose 2 9 ' H Ht 5.2
maltose 2/ H H -
lactose ¥ H+ + 6.4
glucose /7 H H 6.4
glycerin 5% + — 5.0

CHICHRBIC Fus. nivewm (3 ZEHEDBEBRHECRTANI S & CBET 5, glycerin IR
TREOBER KA ULLEH, LU, BHL ORGP EET A SBVML, Afiior
SRR, SRS ORMO THRDIG 2 BET 5IB8F K0 glycerin K 0 & Kz #
ETH 3580, ML TAROGACRTLIEEROBELBATALOONM THE,
(LS

Lus. wivewm B2 LTS S D% 5 2 S BB A HI R TE~ B TH 5
D, OB DB E THERDBO THE, 0.2 2% OFMEIn~t: Ricuakns I Fus.
niveum, Gib. fujikuroi, Pir. orysae 7 ;ﬁ”ﬁz 29°C |2 —j}ﬁ_l";ﬂ{,’f;o I ) ﬁ‘%’ el o,
BBV Fus. niveum 1§ Gib. fujikuroi T ZDBEHFRBO THBRTHOT, HBBEoTE
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2B b 2Bd e, ZICRL Pir. oryzae O BE R IEEIOEASRABTHY, %
CELZDRBOBP2RBOLEDDLDTHE B ZORBOWIN 2B CBD Pir. oryzae
D] 10 EIHL, L Fus. niveum a)-;%go)[wu&:z 60°C I THRIZHEL1:63 0
&0 0.1 BEREOTMAIE, Pir. oryzae FHIRRBLHABEFLRILHKO, ZrPBRCRHE
PCRBOFEL RSB SEDlc, ZFRUTRAE Fus. niveum (&, Gib. fujikuroi
ST, B K BILBA OB LS EMIADTH A,
cellulose

HERL WKL 087 4% = 7HIC XD THRAR cellulose 2R, Z2HRIDROERI
ANT 8 BASOTEEL, 2o Fus. wiveum 7 Wiz to, WERLIBREEZ, KNO, 2gr,
KH,PO, 1 gr, MgSO, 0.5gr, H,0 1000cc THhs, IZHEMS L Tid cellulose % it
BDOEBRRD — B2 8B L T cellulose 2L OFIZAREL LD XHFHLELOTHE, =
DRSS KN, Fus. miveum (% cellulose FERHKIC N TRIMERL A BF2RL, 28°—
30°C 30 HERIC X cellulose Dk 2 A SBERL LI DLDTHS, ZIHL, HBED D
DG EREFED GAS 2L ARELER 2 RULOIC BEE»DR, KIZHEILT G
fujikuroi R Pir. oryzac 7o I REIC BB LIS TH o 0%, §IKZ 2O BF Lo niveun
CHE O, BEE L L b Mhd cellulose %%‘JEL?%& bDHBIIXB DI,

pectin ¥ & |

FRERE & 0T KD TH pectin YR 2112, 2% 0.1%0 8|1 A% L TRIEROSHA
RO AR I~ 1o BBEBD pH (& 4.6 ThHote, - DR 2 KRBT SESOH
DTS Fus. niveum 78R LIDTHbH, »<T 28°—30°C IIfgb SH, 14H, 3304
WA pectin RO U 12, pectin B0 MBS EO TR, SEEH B O HEREH RER
#— 21 T#E% 3 150 ARKEM~TIREBL, B2 RRKORRFHOTHEL, 24 BR
BRI 5 pectin BRRD IO 8 S 2 LITIBEL 1o, € ORERIC & 512, Fus. niveum (3
KBS LT pectin WEe & CRIAILISH LD TH O, 2~ sEHDICRTE EOR
BRPSEEIIERTHA, ML PO pectin WHRRGWHLE L5 b0 IBD LA,
IEEBHBICRU & pectin YR % pectin AR ¥ AHAD TOHBO #3% 100 $T5
RRiE, B9 5 HERICMRT 81.0, 14 HEBCH T 550 IHL, 33 BRI 381 @A
BRULOTHDL,
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Vo OESmMEBECRG s ENORE

K.HPO, 1.0 gr HEME 30.0 gr
MgSO, 0.5 gr 2 SEAH 100.0 cc
CaCl, 0.1 gr HH 7K 900.0 cc

| Léaﬁjjwig%?&;z Emsnory FEREAS IS JHBIL , Fus. niveum Jpiliz 29°C JHE 31°C I 4
AL, BB fio BHO mEL A%, 0 BEEr HEX~EAL, —8RE 21°-24°C,
—BMREBRET (26°-32°C), —#z 29°-31°C g, BELL AFORE® ﬁﬁ%ﬁjﬁb
fo TORRENEDBOTHS, ZHIEBNE Fus. niveum SEFOLSBRIFEL LS

% g F (Table 4)
BB TFTIIRG s RMORA

21°—24°C 26°—32°C 29°—31°C
AR @ @ @& @ & ® w & @
1 { 2.1cc 1.8 0.0 5.0 I.I5 5.0 2.65 3.2 4.0
2 1.8 24 00 305 0.8 3.2 28 34 32
3 2.0 2.3 0.0 2.9 1.0 ‘ 2.3 3.6 4.6 2.0
4 1.9 0.9 0.0 3.3 0.4 1.6 3.1 2.05 L6
5 09 1.4 03 37 04 22 27 43 L6
6 1.8 2.7 0.3 L9 o5 4.9 3.4 2.0 Ly
7 1.2 1.3 0.4 1.7 0.8 3.6 3.3 2.4 34
8 1.2 1.3 0.4 2.1 0.8 3.6 3.3 2;4 2.3
1—8 131 14.4 1.2 23.65 345 27.5 24.85 23.8 200

ALRELIEHZEETAIOLA IS M0 THE, HULEHBERDLZDIIIOVT
3, FEMS TRATHOT, JhREBTHRCHAL - BHOFERBONMCEHE bh
YDIBDLNAEDTHY, ZORBIL KM, S L TEHOEREBIIRERLZRT D
eI RBDI, BERRE K @ﬁmf, REMERDOHE (21°-24°C) S0 bHOFEFD
BEMHE (24°C-32°C) ILRT—RECIBRNhs, Ml THRHEERD ABMLILRER
DHEFEDEE B ~ERAEOTHREIT ~IETH 5, BURCBERN L BFE, AP Hs
ERHOMCAEL THEL IV OO 3BT, O TRETH OO PR T 5,
CIRRTHREE—ROMSMHBEBR L EE L, JOMBBBRARL L 2008 TFED
—fi& OBMERHL, ThiT 20 SEZREL THo, FED a-b OREFNZ 20 BICK
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B ® OE R BN BIR

% — Il (Fig. 1
0.19, 0.059 DHAAITM~OTHSE,

AEIILTHE, ZOBRAEMNERBEDRERLXL TER

BB EO KA M N, AB O DM B

TLRIBATHRT 2O THE, 0 TLRICELBICHED
THRLERU 50 » < TRRELHHSAE LHBO%E,

BRHIRL, MEAROBE Y EE-ROTRBRERD>HDOT

Hhoo OMEROEED LTS5 IS LOTEBROES
BORBE RSO THa 2 BCHPOEE A ST » R
PHBRTHKAETHS, REXOERIMT 2B 012 RTH,
—ERE TR 5RO EE s« B—ThHDl,

OB G, § % RREE Ricusos J0C AB2HI2
THRMRKBEIT OO THL, Hifffh 2 HERGHL 1%
&A% AEHCRUAEHOBMBREHEEOML THa,
CORIHYL B M ARG HEEOFEETIC RT I hehl
AUTEROES »BETAbORL I S2MADTHAE,

LRO BRI E —EC Ricuaros BERY EHL 1O TH5
Y, h&OEEROSEED FCRTBIMGTH S0, 2T
RT ERLTROERRK 2R, ZICHREL 1y, 059,

# H 3 (Table 5)

5 % WM Richaros 12 R 5 KIFORE GERE)

B % . A B c D gy
1—5 - 25.5°—26°C 11.8 cc 15.1cc 7.0 cc 9.1 ¢cc 10.7 cc
6—I10 25.5—25.7 45.7 50.2 37.0 37.8 42.7 .
11—15 25-5—25.7 44.5 38.2 34.3 37.1 385
16—20 25.5—25.7 44.0 37.6 31.4 32.9 36.4
21—25 25.5—27 39.5 374 338 35.8 36.6
26—30 25:5—27 35.6 370 35.0 347 35.6
31—35 25.5—27 25.9 29.2 26.5 29.9 29.9
36—40 25.5 ‘ 18.8 . 23.6 - 19.6 . 25.6 23.4
1—40 25.5—27 ¢ 265.8 268.3 224.6 242.9 250.4 -



I W FROEHM(ERADI AT 2 AR V. 319

KNO, 2.0 gr
KH,PO, 1.0 gr
MgS0, 0.5 gr
H,0 1000.0 cc

fil T4+ % LitBRs RS 2 A5 AR, ZHC Fus. niveum Feffiz, 2 AREFEZRT
SARDT B 26°—27.5°C DB DI, HEHE S U THBHBC R K2~ b0 24
2O, ZCBRLUTABROESGREOBEEN DR, zO#Re 5 AHBICRELIL DR
BARTHL, ZORCBRNEEC &N, Fus. niveum SEHR 109 ,0.5 % OEE
BT RTREI AP DEFOELEPEDH, #BIZ, 0.1 9, 0.05 4 B DO TR MELIRIC
RTHOTHDE 6 ¥ MIERERLI,

% X % (Table 6)

EEBHEHSHFRTICRG 2 EORER
(26°—27.5°C) (BFR¥)

B % 1 9% 0.5 % 0.1 % 0.05 %
1—s5 H 0.2 ¢cC 0.3 00 —0.2
6—10 1.1 0.6 -_1.3 —1.0
11—I5 2.9 3.2 2.0 —1I1.6
1—15 4.2 4.1 —-1.3 —2.8

FOmS 0.1 YT RY - MESFROEAE, B BEE DR ATIIRE 5
RPBEOAEC L ABHRKIC LA23DTHLI SRBNHDTHAY, BLZ2HMDLR
CROERE O, B bRDFEAKIREY BB <5 7 4 > 2 A, WEORBEC T
LAATHERZITORDTHE, TOMRIBLROUNLTHE, ZORARY o EEH
& BAE B BRROBAT R -THa 2, HEEE 2SR, ROXBE RO
Czarex JHC T ZHIEER L 1o B Lus. nivewm O) RIERE 2 HFW—HO DO HEHL LD TH
ho BLEOHBEIMHMAGERINBLIVDIOTHS, HBRPOWMEIK 27.5°-29°C TH
MO (S

U BN DRI E N, SR S OEEO R R <7 7 4 21 £ T
LTH%IE 0.1 % UTERTEBOREFDESMBOBRP2RTOTHE, HL ZOHAK
RTRERAMCHEET Y Lok s REERPBMILS LD THOT, ZOERAMRY 528
ﬁ®#ERW§Eu%~é§ﬁ®ﬁﬁﬂﬁﬁt%ﬁtxhaﬁﬁﬁbs%»&hao
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4% & Z (Tabley)
REHSGESERTIIRY s ROF R
(27.5°—29°C) (MREH)

B X 1% 0.5 % 0.19% 0.05 %
1—5 2.0 cc 0.8 —0.1 -—0.2
6—10 0.0 0.1 0.0 -0.3
II—I5 ' 3.0 —0.1 0.0 —0.3
- 16—20 2.7 0.3 —0.7 —0.2
21—25 .0 0.4 —0.1 —0.2
26 =30 0.4 0.2 0.0 -—0.2
1-—30 8.7 1.7 —0.3 —1.4

EI A — B ORI R TRANTTH b 2 b B HRP 1T 01, B Ricimaros
WREHL, 2Oy 5%,2%, 1%,0.59%, 019, 0059 OFHEESLT—E 247D
SHL, BMROAENOREALZHRLUTZI Aus. niveum Rfliff Ul BHIGESE
SHBUEREROBEBDIA T, 2208 & 0HMT, AERETRL DR, WEOKRE
EEREHEETA SN ZD L EMB L, T2 29°-30°C Tgb, #ffy 3 A
BR& O ESREEROI,

% A #F (Table 8)
REAPERICRY 2 HGORLE:  (20°—30°C)

H *x 5% 29, 19 0.5% . 0.19 0.05 %
1—5 H occ Ho o o o o
510 o o o o o o
¥ 111§ 54.2 — 7.4 3.2 o] —0.5
16—20 46.3 —_ 6.7 1.7 —0.2 -—0.4
2123 27.2 — 3.9 1.0 —02 —0.2
11—23 127.7 — 18.0 5.9 —0.4 —~1.1

* 10 B HILER LS.

MBIEBNARICE> L8 0 HERFBR 10 A ARG8T 5 b BT CEF OB 2288 D%
POROTHE, OBRBEEDSHROBA 0.1% UT) OAKLST 5%,2%, 1%
DLOLRT MO THDI, HHEKIRY 5 BOBH IS hENERRRTHOTAE
DFRBI MR K LT ol 20K LMEOHTC RTRABRBEBERTHOTES
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L E A PN GAY

2 DU ARR A CHER L T BB AT SIFE AAMRO L Ofih b 10 HE (H3E& 13
HH) S b4 CHBTO e R oo o, #Bk 10 nECR 0 AT ACHRD=
W ATUB S 202, MIETHSO A AT AL 12 TORRISIAROM 1 H LR
DO THE, IHEEAE, BLRIRG S DO I+ ABOBER THOT, MED HEHRE
‘C%Tuﬁﬁwm%%%né%ﬁgmﬁﬁmw%ﬁ:MTmmoimﬁﬁmmwﬂ@ﬁL
1DChHEH .

P BHAEAD{RCBEN B B2 AT 512, Fus. vivenm TRk Ricuaxos B
L& = OBER 2 LTEET 256, BraEi 0.5 4 D LOBER (FI~E 5 % O5HH/0
ME) TIRTIE, RS CSRREAMC Z2B M RERO T2 BT L IS 2RUL
b, AN ORI 2 BET A 2 SH R0, BIUARZ 0.1 4 TFIIIC 0059 Of
TR T A, JHUREREAMN ORI O BA 2B I 0 I S IRIEHEF ORE S )
BTHHD, ZHrtFRNZ CSAFRRMC OB HATIC RO 2 METR O BE L o BA
BRTDTHa o

COERIIRTE, -OMEFEORBELGLERO THOT, FOMPREMES EEH bR

b DB D B DD K W ESEIT 2 f T R 2010 ThH B D, I OMEHROBAERD
B RY 5 BROBRARII- KA O IME BN,

PR HEROSATH 5 D EHOBREAU CH A . ZHIZH T RECREED SR 2 Hi%
BEO RO BRIl THOk HL ZOBAREL s ROBARTLHIED, TOEM
BE AR OEETH O, b OBREBARRIROEB-ORIHMI 1,

# Ju #F£ (Table 9)
S AR 5 RIFOBREUFEN—PIHAN)) (29°—30°C)

Ay A, B, B, C C, D D,
Hzx 019 019 0059 005% 0029 0029% 001% 0019
1 H —o0.3cc —0.3 —0.3 —0.3 —0.4 —0.4 —0.4 —0.5
2 —0.4 —0.3 —_0.3 —0.5 -0.3 —0.4 —0.5 —0.5
3 —o.1 —o.1 —o0.3 —0.3 ——0.2 —0.2 —0.3 —0.3
—o0.6 —0.3 —0.3 —0.2 —0.5 —0.4 —0.3 —0.2
0.0 0.0 —0.1 —o.2 0.0 0.0 —o0.1 —o.1

%
(oAl +

+0.3 +0.2 40t 401 —o0.1 00 . —0.3 —0.3
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* 7 0.0 +0.1 +-0.1 0.0 —0.1 ~=0.1 —0.6 —0.7

8 —o0.2 +0.1 +0.4 +0.2 0.0 —0.1 —0.3 —0.5
9 +0.1 +0.1 —03 —0.6 —0.5 —0.7 —0.1 —0.1
10 0.0 —o.1 —0.5 —o.1 —o.7 —o.1 0.0 —o.1

P OWIRUREL UEHOMB LR TICkY 5, Ho®mB2ms.. KK
(LIFRAT 5 LR IDRITUTAERIZ 10 R4, BHTIBSHERX
HBEOEI LD LY OMEER. HEE 1 D2B-TRBHEL.

#, — O % (Table 10)
MWEABIC R 2RO L (FRMA—PIEL) (30°—31°C)
A, A, B, B, G, C, D, D, E, L,
0.1% 0.19% 0.05% 0.05% 0,029 0.029% 0.019; 0.01% 0.005% 0.005%

WEROME ®E 2 HE T 3] TE TE  TE  TE WwE TR

1 —o03 —0.1 +0.4 —0.3 0.0 —0.1 —o.1 0.0 —o0.5 —o.1
2 —0.7 —0.3 +2.1 —0.6 0.0 0.0 0.0 0.0 —0.4 —0.1
3 —1.3 —1.0 +1.5 —0.7 —0.3 —0.4 —0.7 —o0.7 —0.5 —0.5
* 4 —0.6 —0.9 —0.5 —1.3 —1.2 —1.0 —0.9 —0.9 —0.5 —0.7
5 +1L5 +0.6 —0.5 0.0 —0.9 ~1.0 —0.4 —0.6 —0.4 —0.5
6 +1.1 +0.3 —o.5 —1.0 —o0.4 —o0.6 —0.3 —0.3 —0.3 -—0.3
7 +l4 +0.5 —o.I 0.1 —0.6 -—0.7 —o0.3 —0.4 —o0.2 —0.3
8 +0.5 +0.5 —0.2 —0.1 —0.5 —0.4 —0.2 —0.2 —o0.2 —-0.2
9 —0.1 +0.6 +0.2 —o0.2 —0.6 —0.1 —0.3 —0.3 —0.3 —o0.2
10 —0.7 +0.3 +0.1 —0.2 —o0.3 —0.3 —0.4 —0.3 —o0.2 —0.3

* 40 HITSW—BHRE T OKE A A, B, IHEOBBIWE T & 72 50 BHUEL
NN IO SR ORA W B L RSB A HRE (0 2B TRBEL%,
BRSO ORI HA L0, FRMEEOBAE, B 0.1 4 S RTIHOB
TR AL, RIRRIMOBHAI S 0.0205 LTI RT ZOBHK2RBD bhico & EHEN
DBAE, T EBIEL TR S EROBAS & AT, BEE 10 A2 S b IO
BERPRTICELRDDRLDOTH A,

VI BHEWERIMSE LAY 2 EDINBEE

500 AOD=ZAE 6 HIT 4 200 R TROBBR 2 ANTREL, ZI2 Fus. wivewm
SRR T 29°-30°C [2@ofe, 2 TR 3 BEBC SEREL 0 ke | HBODREML
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TRAL, Ihe —EIBBL - 5%, BB EHE2 T D0 Chod. BERO Hki
Hacroron-Jinsen (5% S/A8U L THRA L. MHIL 1358 KNO; 2.0 gr, KH,PO, 1.0
ar, MgS0, 0.5 gr, glucose 20.0 gr, MUK 1000.0 cc ThDte. RIZERPEDAHIZED,
NO, O BRI KO TAETS NO, pERBEC Y RKT IS K 30280, EHOBER
HUSHRIS DO T 2 O OB U 1258, R RIS I HEBE D & < % HDte2t, TOHR:
(S HED TR THOT, BMACERD A GMERMEL RIET D TR IS 2D,
TORBRBE——ROBOTHE,
# — — ¢ (Table 11)
HEE D O DI R (20°—30°C)
%I HE - 3HH O 9 12 15 18 21 24 27 30

H % B¥ %) 201 1.90 176 1.57 L36 1.5 103 ©0.93 o080 056 040

BKITEI, NO, ORLETHIIORVERERS LT Boas ¥ (5 o GEBERMN) » HH
LTRBOER 1T Ok, TOMREE—_RDEOTHo,
# — = & (Table 12)
Boas 51210 5 SR b OMIBR R (20°—30°C)
EHRSB — 3HH 6 9 12 15 18 21 24 27 30 33

B A M%) 493 4.65 4.26 405 367 330 280 237 210 L87 152 1.33

P ES——RROB— R D TRE, Lus niveum 2 ZEOEROWRHT 52T
RS B 1, MO IBEEREE, BRI 0 - B O, FTIBICE < i L T i 4T
IS RRADTHE AL ORI MR A% b+, BRI A T 3P
BEAEYNRIC GRILH 2B T AWED»H 0 S ThE, thb2bUALTEILTRELE
CISHAETHA,

VII WHEERICRG 2 BITER O Rk

SRR FOO T MEROREEE, M0 S RIT IS0 BRI N T, HL SSURRE T
ROBRY, Fus. nivewm & = OBEMOPR S B SROBEF2HEETHbOTHY, TOHE
DIRERIEEC R TRBOREF2HETE IS 2RBOLOTHo, KRLADLIOKRLOE
L2 NS RO FEY Lws. nivewn DR ZU RO EFMBACRTIRRELO
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THoHSREIBEHRLCOTHL N S W NUSEHD B TR h O BERI RS
BIRERTH O, BPHMERL SE KB CEFROBEZ2 T OKT»DTHA,
EERITECEFTL TOAMROKLHICE O 30 SOOI TLHIEL , SROEEARBEIRL
DOLED LRERZHRIMU T, Z% 8 AO Ewmuory BEHFIIAYL, L 20— HURBO=
BN 3OT, 2 MBEEL, ZhIC Fus. nivewm Rlfiztc, ML T Emiorn BREHE
DHATHBABC AEROEHEHERO L FAL, CERERPHFHRTILE L
DTHOt, ZOBRIER 5 BILEOTHBIL 1O ThOr s, REHOERBHS TR
BTHRBHEEEL K 208FPERL bOONL ThHOl, BB THERL IR, #b
12 £ 4 0 macroconidia (¥ microconidia 23D LA FLHFORARBRICE D 5 T 3 2 AL
#Otw?%éo:®E%K%Tﬂ%ﬁﬁmﬁ®ﬁ%§%ﬁﬁb&#ot@?%éﬁnﬂ&w
CHR LBED BOERPTO R E 0 RAC RO HRKIC R 5 BREBHA SR
ROBKCDIDTHA IS PERLBLOTHS,

6 b RFERARIRRD R 1 1 25 B RTOREL, #7250 TROYBREHEHAL,
Lﬁﬁ%“ﬁﬁ%ﬁﬂ%%b,%@ﬁ%ﬁﬁ%}hmmmjmmnﬁtgofﬁﬁbtc 20)
BREE-ZRITWO I

% — =& (Table 13)
7 I S o 1 AT 5 R
WU ERAIEE  o—2.5 B 2.5—40 40—8.0 8.0—22.0
® I W G 8D 20 cc 5 10 100
HEw (% 0,010 0.002 0.001 0.000

AFICHD R B U ERER EOYBERI RTE 200 Y /KT D EFRIORHE < 3t
SR ORI, BT T R HD TS 55 o P IBFL T TR 5 B
i, CIER ORI O RGBS 1R ORI O Ferh 2 LU T D 2 FHBHH < @R 5 5 #UK
PETHCELNIEBRTHOT, LIBHHE S L TEUIBERO RIREO Jio* 2 il b
OTBENS, HL I b RO LK S B O, WM R 5 508 LSO &
OMAT BEER BRI K 00k O ThH B 5 IS 2 OREE RICHL GEFIC BB Th
-

LB HROWERO SEIC R 5 LREPORERPRL IR, WKV HED DL I I e@BHI,
0p L EAE—BRD ZE 2 I LR 2B O 2% 4 2O T T OMER ML, L 2O 168EH)
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KRG ABRBERAB LT, TOBERB—-NECHI SR, SR LEE BB RTE
BEAL, LREODORA AR FOBMBIRTHAE,

# —- g # (Table 14)
—HRWRAREIC L ARIBERDORF

(CYR (B) ©)
WYIRRREERERE  o—2 B¥f 2—1888f  o—2BEf 2—1SHf o2l 218 KM
#R R G 8cc > 30 4 > 30 L5 8

#H W (9 0.008 0.0008 0.019 0.0012 0.029 0.003

I KYFEAO R OB PR 5B, EFEH 8 AOWKOMIT 20 W& o LIBL 20 5
M T 5 e L CRRL 1B 2 OB 0.034 45 ThHote, ARMCRU B EZRIS
BISAME 9 BE 30 4% 0 10 % 30 FIEDT SAOYBES 0 KMl o'z O
HTA L —BRMIZ U Tl BB e B il ¥k ofc . Ml T2 OpERE 0.077 9, 0.066 9,
0.052 25 CHDOTHM& OBSSMRRI.

z%@ﬁ%t%TM&¢®k#ﬁ¢®ﬁ%ﬁﬁﬁw&%iﬁbh@f%ébﬁﬁmwﬁ%ﬁ
DR bIRT ALEDDHBEOTH O, OB M IR EEOD 2 rh O BB K > HER T
PR RO, ZIC & oKBEISR O AL, Thi 0 EREPCHRENG 5 IERTH
L, UTEBEPOMBOMERZESAS LI, MEILUTORREKMETHO, I
W BIEER KL ODH5 b0 2-EH TR & 0\ BRI EOTEE %« EFIHRIL, 58
R PRR 60°C IS UL, Z2HARS L TERBIRELILL O THE, TORHMRRE
—HREE . RIS &AL, HREEMEEDO RokEmE RIOEI LT 20 k3RO
1.603 o btz b, TONEESRILHE 1.418 % ICH A . HIC 2 OHEhOKBRO MR R

# — 7 % (lable 15)
P R EEARRR th 12 BT 2 KSR

nEtR  wE eRUoW EnEow  memee o SULELY

50.0gr 5.94 1.603 % 1.418 9, 0.1359%, 1.13

MK % *» EUEOEDE .
BEHR RO 113 {5 hc s . EWRPIC LIRS ZOBACTHRE 2230
THhE, TOEBERUHROBAIESITEBOE 0.034 4 BHE 0.077 4 Tho ¥, M
B _ERH O 2RO KBS HEHES LT 0.038 o5 Jy% 0.087 94 SR HAETHD, Mlid
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ZEOBMENRDE Y YEIEIC R 2 FEDSOBHHBRL I EELABELTOAET
HHHH, LKA L TR 2O BAER &0 H#oL L M EsBIER RT~SETD
5o

RECHIEEEARNEBNARCRTHE» LB, Fus. vivewn SRBMO LA M2 A
UTHEM28AET 2 2 S @20, BFRNE CREEANOSHAITE 0.1 9% LU #Hikik
PRERTERE 28 RIS 22K ThH s,

ZERWAT A, MROBE NI IRT Fus. niveum HREES 2HH 28 TIE Y, 208
R B DR LEOMS MREML 5 HA & FEATRY 5 EHOMBIZERTD
b, FEWE CEPRENL S BACBHOTHESROBRZETIOI RS2/~ #S
By AESEEACEET AL, CILEBILTORFOBMERT ZSBACIE T
BETELCSERMA

VIII E- o =%

Fus. nivenm OBREMIPLUERL 1o 55R, ARBBEOMMS Y ARICRTH 2B &
CEBLBADDTH O, PRI T BMmeEC, g 0L 125 fifle &
CHILR S 2SI Uic, L T MRS 2 & CIML U, BRI Hi%mE, MRk, 435
SO EROTG 2 HEAEL, Bipe & (LU, cellulose, pectin YRk~ 2 #FIRI &
bOLEB IR L. ZHOFWHE AR HEHEBETHS 2SO —ERTIO
ThHo, LEERREL TR, OKMEFHM- K CERMLBLLDX A IS 2RL, LOF
B Rl T2 Mo S, f TOMET 228 LT 2 DAL IS RRTBD T
RBANSTHA,

Fus. nivewn 7o RNEEERC THE T 258, MEORTUKBI R TRES »8ET 5 2
SRAC FRNE  SPREMIREL T, HRAERORSEA I~ 5%, 291
RTRECEMHPEET D, TORRDEEOLRA, fl~EFK 019 00594 TRTREUL
AMITROBEB 2R UK.

MOTHD LIBRE C RO a2 aRPBUHE, TO#HRHREEA 0.03494-0077 9
BEOLDTHO, TNEUBHENC R 2 EFLUAOHD & 0 OMAORZ b NEY L b0
BOI, 2 BB ANBRHE OB BEE IR L 0EIIC BECHA VDT BaR
BoETHE, ML TERTHSHEEHERED 18 AN THL SHEY b, ZFITLDT
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Rl BERIET ~ 2B 2R 2 ORKEX L HE 0.1 4 12 REKVOTH
Do BB Fus. mivewm (3 0.1 o UTOEEBE TC R TREHFOBMERT ZSHR DT
Hb,

B RIRORE b Fusarium BYFEOKTBEHMBARTEE T AHERILTE
BemhEl, TOMHO LRI 5 BIRIIFEDKMO YL oho, TORBRSLUTERN
BLo@#HT 5 S R A HH — HANELHR 2 ¥ — & FRRC R » ZRBG 2 B —-FOH
WCHoY, AHBOEREL O RLC UROBAIIRTE HOMS BR{BITE2IER
LRCHDIHRLEADTHS,

IX 14 =

(L) Zus. wivewn SRIBEPPEHRL BRI REHFRE CHH2°, MfEIC THEH
DEFAET AR ICEET A,

(2) ARG HERE2EICL THEBeETINPBRTHA,

(3) AEEERK S L THMHEE2 S CHHLBEIDTHE,

(4) BRI U T hisim, s, 2200, 2% & CRHAL 2 SILiZ80 g Dol
BECATERETRMERTHO, BieWbL TE BF2 BET 5, glycerin IZRTEHE
BRETHE, LR & (LU, cellulose J2UF pectin P % b RKEWS L THBLES
bDOTHb,

(5) AHie, LECHEHEe M~ ARBEET AREEST»LRCEET S, LT
TOEEREEOEE BRMECRTERTHH, BRLAEDD 2 OBEERE L, BROBERIC
BT ABERTH O, VUEROMBIEZ MR T 5, BPOMBORL 2 (BI~E 5%, 2
%) T, b FRMER ARRWRBC R TEEROBEERBL THH 0, L SHREN
RO ISR TR 2 BEL LD TH L, L CHRO NEE 2568 (B~ 0.14,0.05
%) W&, SREMDIRREIC T LR B B0 i Ris 0 0%, #FRAME < & AIRAEMIREIC
RTREEFROBBLRTOTHA, 1S BHEBICRO s BEOBMBKC & 510
a5 . EEOBAIRTE 0.02 4 LT RTEHFROB 2B D1:,

(6) WHFERNEER R 5 BOWA B KD 1K, HE%R —» O Mg+ BRI A
DEMIEDT A IS kRO,

(7) VEREEN Fus. nivewm GHERLIHE, 2DOMWIRTHHFBEE TERNE H0H
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PSRBT AR, BROKDEHEMBMAD LIREOWOBRKE 2 RDI, TOHERIC LN,
FERE — HO RIS IAT b 2R 0, A CRIERA CHD1, L—RD I DT
YA SO THEHPDROZRUI, ML T RO BEAMER IERITHEL2 HHC ANT
0.0389—0.0879 THDte, INIEHEYIBEHRD RFEMIC R 2 RECHTTH 0, LIEFH
CROFEDHNOBE 0O WRZ VAZLILSOTH A2 #HiC BOBMER Zh & 05E»
WATHLETHL, Mid IORKBEOEHREUTLTY, SiHROBERE ORAIL, AR
REFROREME RLBRCETHL,

B b EIRDBE NI HRT Lus. wivewm DR ¥R TTEO, TOMIIRO 5% 4:
R BRI DG A i, IFRIE CRAMEREL 0S$5%, TN AWML TOR
BoBmeRT ISBRCITARUTHS,

51 A X R

1) PORTER, D. R.: lowa Agr. Exp. St. Res. Bull,, 112, 1928.
2) TocHINAIL, Y.: Journal of Plant Protection (§#g) S, 71-78, 1921.
3) 4 : Journal Col. Agr. Hokkaido Imp. Univ. 14, 171-236, 1926.
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PATHOLOGICAL STUDIES ON WATERMELON WILT.
V. ON THE METABOLISM OF FUSARIUM NIVEUM; WITH
SPECIAL REFERENCE TO ITS GAS EVOLUTION

(Résumé)
ITazime Yosuir

1. Fusarium niveum does not grow under strictly anaerobic cendition, though it
grows vigorously in the presence of small quantity of oxygen within the tube in
BucHNER's apparatus.

2. [us. mivenwmn reduces nitrate well in 5 per cent glucose RICHARDS solution
or in 0.2 per cent starch RICHARDS solution (Table 1).

3. The fungus grows vigorously in the nitrite media an dconsumes nitrite as well
as nitrate (Table 2).

4. Various sugars such as glucose, maltose, sucrose, lactose, and glycerin were
used for the carbon sources of culture media. In each medium containing 2 per cent
of one of these sugars, except glycerin, the growth of the organism is conspicuous,
especially in the former three, and abundant gas‘evolution is observed (Table 3).

5. Fus. niveum strongly digests starch as well as sugars, and also digests
cellulose and pectic matter though slowly. It may be recognized from these characters
that the fungus is one of the soil inhabiting pathogenes, and that when it attacks
the host plant it grows well in the water conductive tissue, and also invades the
parenchymatous elements easily, destructing these tissues and consuming directly the
reserved materials.

6. Fus. nivewm ferments glucose with abundant evolution of gas when cultured
in the media containing 2 to 5 per cent of glucose. The fermenting action is much
strong at the optimum temperature for growth of the fungus (Table s).

7. It is found that the amount of gas evolved depends on the sugar content of
the culture media, and also on aerobic condition of culture. In higher contents of
sugar—e, g. 2 to 5 per cent of glucose—the evolution of gas is abundant under
aerobic or semi-anaerobic condition, while no gas is evolved under highly anaerobic
condition. In lower contents of sugar—e. g. 0.1 per cent of glucose—the total amount .
of gas in the closed tube rather decreases under aerobic or semi-anaerobic condition
(Table 6, 7, 8). When sucrose is applied, this decrease is observed in the case less

than 0.02 per cent of sugar (Table 9, 10).
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8. The quantity of sugar decreased in the glucose media, when cultured at
29°C to 30°C, is very conspicuous, and after thirty days it decreased to 0.4 per cent
when 2 per cent glucose medium was used, and to 1.33 per cent when 35 per cent
glucose Boas medium was used (Table 11, 12).

9. The sugar content of the ascending sap of watermelon was tested to see
whether or not the amount of sugar is enough for the fungus to evolve gas. It was
found that the content of sugar of the sap is much higher by night than by day time
(Table 13, 14), and is variable by the exudation quantity of sap per unit time, and
by the lapse of time after cutting the stems. The maximum values thus obtained were
0.038 per cent and 0.087 per cent—total water soluble sugars presented as glucose—
(Table 15). These values were of the sap obtained soon after cutting the stems, so
that the exact values of the sugar contents of the true ascending saps will be smaller
than these, because the saps tested are the mixtures of the true conductive waters
and the exduation juices from the wounded surfaces other than vessels.

From the preceding experiment (6) it is clear that Fus. nivewm is unable to
produce gas from sugar of ascending sap, though the maximum content which may
be higher than real value is considered, in such a semi-anaerobic condition as in

the water conductive tissues.

Laboratory of Plant Pathology,
Dept. of Agr., Kyushu Imperial University.



