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A SCIRE T M PR SR I K 0 B &5 (Micropterus salmoides) B Bk B RS ikt 4 BB — bk
HIE Ful-2, A\TBRRAKORSAHRBRY. Fu-2 BREEZANERRETH
(Fusarium fusarioides). HARBEIH T RBREME L. Ful-2 TRREBRIEFYFRA
RYPEARRAA I RRABARER. BNRERF. AT EKREA=ME Sy BxRN
BY RRRERYAE I ARABEKRZINER. Ful-2 MHRE. @48, & 5K
ITERBUR MAER. TR EE. FRFER.

XREHA KORE, B O0E, B RRRERIK

X 0 B&5i[(Micropterus salmoides) Lacépede] X FR MM 5. 1991 4E M B — K
PERIR SRk O By eh, RO — M E R M R, WALE R A e L IR o
BRI, A K BOZRY, BOUKE, BEEREINE, 5 AW, AKf
BELSBE—RBRIE, 2% F0H AN R —BERE T & Fusarium fusarioides
(Frag. Scif) Booth]. @kTIEAEMYIRE. BE2 FHsmE" " i 20 BEXRE AR E
*HAF. SR EFY R EHRRAY. AR RR Y4208 R R Muhvich 45
Ostland %", ZREMEELABBEITE, Mk RARE. FHEAK D BETEL L
BIA Ful-2 1B S M. 50K, B B R R0 R i BUs i
A BSREW T

1 HESAE%

L1 HRRE KORewAaRTFER—-KERMBREY.

12 WNEESBAL  RECROVTNT BT BRI &0 BIERE. BURGREL
ARRTHEAMNYE 23 K BT SARAERBERTRI 2030min, £—/MRAFERM
BFERE FAREFRE L, 28C THEHB SR 3—5d, R HEBTE, #—P 0B LA1L.

FERENDEXMAAEZ—. RITHERMHBBIATEEREZREREVLYTRTT BIERH
ORS ERRRECBRB.
1995467 A 4 Hik®|; 1996 4 6 A 21 A .



346 K & £ B ¥ # 20 %

o 55 S BOR AT A, PR TC B A LK A IR TR . B 20 B4 AY 3—Scm
KO Ry, A 0.4% A A B 20min, Hh 10 BEAMBES. 5 10 BRE
B. KBS REGHAEGNAYEETELZ. TR 30min, ERBAFE—ZEFK
A R BT R AR SR F R KRR P e B, KiEfKE 20Ck
. ARSERG RS, 5 K HB2 0.4% R KA EE K 2.

1.3 TR BESRAMMETE  (1)PSA = U5 RSN DA BRI R BN
TSR T AT (2) EHE R AR B — /MR EESE 2—3d MBI, FI 3% R BRI,
ARERBIK. BRI RS, RS TR B THER, EAMEE H-300 B agEn
3010 HHEBHE TR R

1.4 HEERERE ) NaCl Bl 0—14%48HE % 1% R FIKEE NaCl it PD Hifkigsest, &
Fisk 3d SRR KR, BEIRFE pH i PD Bk, SRS 28C 155k 3d St
KA. ) pHB—4 fE#E AR AF 115 CORNING 120pH 352 BRiai/5 #0 pH 4.

1.5 REANYIEME 53545V E i BT

16 BENT HE N ENEE. BT KI5 5 Rk R I K
BESCHRIONHEAT. P 7K e s BRVR FE R R ML B R R U I VR W 33 iR P, S TR B4R I
P R 25 IR B R A T— 14 RA BB LR B, WE 24—96h, DR R,

17 BRERESSF S EE LS GC—MS2000 B4 H i B A
PR B BN B iy AT

1.8 HYWBIAR FFRGYAETRRLE. LES BRIk BERE. 4R BLER.
LR, AR RBH. FULE. IR, 8RS,

2 &R

2.1 KORSFREKFELSIER
WAL, 4. BRI KRBT RERIA R ERER R, RRH
B2 Pk AL P 22 T B 42 T BRI T S R B B WAL It T R BB 2R YD, KUK E
(ERI:D). B EREEHRE RIS, REELHAGER, RBEKENH
. AEABRAMAATRNE AL, F T REARIRA M ERT. ARTAERLEHE
AR B AR P BERE— PRI E.
22 AIBRERNENES S
ATRBRR O RG A HERER. RARFEGRE A BURYE, BEMBERMILNAR
BB, HEA BREWTE. BEAKEYZ, KEESH,. A BRRRN KN EL KB
MA TR st b EH BB — kR IE, 50 Ful-2, HERRASRRY.
2.3 Ful-2 R7JERFEE. SRR S 2 EE
231 Ful2 BZANBOREAREL, ERK/PR 2.3—52um (BRI :6); RRKE
SERT. B2 RS (BR 1:2.7.8.10) . 4B LA BHRR/AE L
KRS ERT (BR3P RKEWAIRMERT (BRL:4): MISERTE
WEE ST (BIAR 1 : 10); EE R T i I B 4 R R i » EﬁEi%& lapi 1
¥, RELHE (BRI :S).
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232 Ful-27 PSA #isp st FEMBEREL. BENOGEAIRBE, BRENFEN
BAREACEHBEE £ PDA iE E. HLHFENOBRERRE, BHFENFEE
HEBE, HERLS PSA EREAMAM. EIREFRLE. BLZNEBERRERA,3d K
WL, 14d AT AR BHREHA T ERREFE L, RLZNO A ARLEH/TH
#w,3d Fe QKB 2—2.50m HFRE,

233 RFWE NaCl f) pH X Ful-2 &2 KM @Em (& 1.2). W& 1 RBE 0—
13%NaCl ) S A EEHEFRE E, Ful-2 24K 7 1—3%NaCl IR A4 K
BRI, 13%EHE KR E, 14% 0L EARRBAERK. 3R 2 aTH, pH 7 1.98 DUF B, Ful-2 R4
K pH 7E 2.57—3.85 i}, A KRR ZE, AL 1 pHS.47—9.86 Bt A& KRE, =47
oA, BAREE MR pH ERARK.

g LRTR. 2806 X 30iR(11,12] 5 #E Ful-2 JERRER TS F fusarioides.

£1 FRZXEAHELHY Ful-2 KR

Tab.1 Effects of different concentration of sodium chloride to Ful-2

NaCl % fE(%) B % A /Mem) [ SHERT
NacCl concentration Colony size Hyphae growth Conidia
0 5.0 ++ E4
1-3 6.0-7.0 =+ £
4-6 4.5-5.0 H+ %
7-8 3.5-4.5 +++ 5/
9-10 2.3-35 + _ (-
11-13 1.1-2.1 + I
14 0 - ¥

E: HRAER HRE KRB AR AR AR ERBE R RAEK

#2 TR pH AN Ful-2 £ IE
Tab.2 Effects of different pH values to Ful-2

#MH pH B#5 pH ERER
pH values before inoculation pH values after inoculation Growth cases
198 T 1w REK
2.57 2.58 Wek> HFREAT
3.85 3.84 Hafl. FRERT
4.32 432 WMegRE. FLRMERT
5.23 " 5.24 BURE ERESERT
5.47(8 & pH) 5.47 WL ARENERT
6.45 6.44 ARBELNIERT
7.62 7.62 ARBELMSERT
8.75 8.76 HRXBEZAMERT

9.86 9.86 ARERLAPERT
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24 REEENRER

HALFBYH (B 11) B8, REC KA, EEAKRIRE, REBEKEHEZ: I
PNt 3R v i, A BRI 2. EXASRARELEE (BRI 12).
2.5 Ful-2 EXFEEFWEDRE
251 WMHEHBEEFRAIME . SMEEEFNEAREEARYARERFHAN
HER, BHEME. KEBA3C)T 28d MEZHEYLEMNBE X FR153) 30%, B3
FHEE, RA 1.5mm A£h, BHBRMHEE. 00 FEFIATHENRFEKE D
KGO G ZRa f, ML BHEERN.

I3 ERERDEXDEDINEETFPRER L FREN 25C)

Tab.3 Inhibiting effects of corn culture crude extract on pea seed germination

# 5 REE(%) % 3
Material Germination rate Toxicity

30T 3% 7d j5 13T 3% 21d WIREY 50 L

13T #3% 7d J7 30T 3% 3% 21d MR 70 %

13T 153k 28d R B4 30 A

CKI1 EX#®BY 100 i

CK2 E# 100 I

£4 EXRENPBEERYMBHNBEEMD(20-247T)
~ Tab.4 Toxicity of corn culture crude extract to fry
s ] 5 A ¥ Number of survival
Fry T(illll)lc ¥ Y( mg /ml) ANl /ml) Fokxt E(mg /ml)
5 10 15 45 45

paug-:t ¢ 7 7 7 7 7
M. 24 7 0 0 7 7
salmoides 4] 1 6 7
72 0 6 7
Y588 Cyprinus 0 14 14 14 14 14
acutidorsalis 24 14 0 0 14 14
0 10 10 10 10 10
=gz 24 8 7 0 10 10
Carassius 43 8 5 10 10
auratus 72 7 1 10 10
96 5 0 10 10
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252 MAR4WEH,Ful-2 #30HBYNAORS . G0 BEM6HYEH#EE. X

M R 50 Y 8 48 4 AV UR

2.6 SRIEBBENSHESN-FREEREGC /| MSHEN

10 9 MR ER R LAY BB FHE, 9 NMERE I FirERE. B2 N
RWEES Ful-2 (R EREFRYERYNEEFRE, 58 1 LE, Haeg 270 547 B it
g 6.5min B, 58 1 piRA RS ] BiA Rz SCP f9{F B ifiE] 6.501min fRAHVE, B SCPf#y
BFEREREY 270. BAAAMFBRREE, EAEHE NF—Y R, HLH—35 47
BT, B 3 hRHE SCP A, HEER A5 FIg % m/ z: 656, 628, 415 318, 105, A
WMARAE R 5%t SCP #1 Ful-2 (IR K EFRY R 21 T 8 v B MW, iFSE 6 SCP 77
&, KR A 4 s, £8 6.501min 4 F Ful-2 #4470 SCP MFHE R Tid.

HT-2
448
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DON
280 F-X T-2
wrol 317 514
NIOC
15-DADON
242 %7 3-ADON [ 434
347
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I IR ERARERELAYLE THE
Fig.1 TIC chart of 9 standard trichothecenes
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2 Ful-2 R EXEHRDEHETFHAE
Fig.2 TIC chart of Ful-2

strain corn culture at low temperature
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Fig.3 Mass spectra of standard SCP
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Fig.4 Selected chromatograss of SCP(A) and Ful-2

strain corn culture at low temperature (B)
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2.7 Ful-2 #EMERIE

P BRERBE R LW, Ful-2 X R K (Img / L) FLAES (0.1mg / L) . &
{5k (2.5mg / L) B M 48/R Sk (10mg / L), Z R (10mg / L) WARBUR, W HER
£ (80mg / L) 3¢ U X BRR . EALMR. 405K . F648 1. L. /NRIT S B A UR.

3 g

MERRRA OB BB AL AR R B34 BRIk I B, 7 Aot % Bk B 0 40 B
—WE BT RS, BN RS BEKBLEE. FIK D Bk RBER BT S
9] E BP0, BT SMEA B S RRRA X BB — S HB.

MK b & B Ful-2 %t pH (& 57 88 11 1R3%. bt Ir 2 /. XBBRRITALE
REGAY pH i R SR T .

XA R SRR BT, HAEE MR LEH ERE. RIIM Ful-2
TR SRR RRE IR 1 B, SR L8 = A £ W 0 B R RO BT R M
SR FI T 5 Bk R RIS ER, Ful—2 FRBFY bR ST G A BYR, (6 B iM%
BEm R TR R £ E MM BRI L K Mirocha 8 138 1 2 UF 5 AT
R4 R AT RE G P A B B 34 SRR T B A0 AOK SS S0 M 3k BUIA R o 4
B BIAY 28 AR BRER T R R YBFIS F, RO AR BB, B bk 5
WP RRAR A AR RB RGN RTIEER. RIRERE Ful-2 S350 P00 5%
NEBEERG, HERTER, BaiGERT T 9% RASKB RS R B
W, AREEER CRHERTARX 9 F#FZEL KL 7-DON., 15-ADON,
4-1SDACNIV J NS % B A ZKEER. TANHBREEERE 70 2#. 54 50
 EFRMT BN, U EHRERCARRBEREEENTE. S4BT ESRE
Wik 51k T i3 B 54 £ F0, 4 FBI. FB2. FC 1 Wort mannin %, X 535 Z 184 1
xR, A% Ful-2 A RRTEE RS, BEE— S EAA.
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STUDIES OF FISH FUSARIUM
I. STUDIES ON FUSARIUM FUSARIOIDES ISOLATED FROM
' MICROPTERUS SALMOIDES

Huang Wenfang, Chen Hong, Hu Zhaohui, Li Zhenchang,
Wen Guifang and Zhang Jianying
(Department of Biology, South China Normal University, Guangzhou, 510631)

Abstract

This paper reports a fungi, Ful-2, isolated from the ulcerous skin lesion of
Micropterus salmoides culturing in net cage. Artifical infecting Micropterus salmoides fry
were successful, Ful-2 was preliminarily identified as Fusarium fusarioides. Ful-2 grows
very well in pH 2.57 to 9.86. It tolerates higher salinity and can survive in media, with
13% NaCl. The infecting hypaes can be found from the histopathological sections. The
crude extract of Ful-2 corn culture at low temperature was negative when tested for 9
kinds of trichothecenes toxin. The extract was toxic to pea seed germination, to rabbit
skin response, to three kinds of fry, indicating the presence of a toxin other than 9 kinds
of trichothecenes toxin. Ful—2 is highly sensitive to malachite green, methylene blue and
mercury chloride etc, but isn 't to cupric sulphate, cupric chloride, sodium chloide, so-
dium bicarbonate etc. '

Key words Micropterus salmoides, Ulceration, Fusarium, Toxicity, Trichothecene.
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B I
LB KA KRB RROE LK, B LBE 2 KB ERT %660, 23— MMELER—~P KBS
HERF X 660, #1254 —N/ME LR ZAKB S ERT % 660, #1325 JEHRF x 660, H3%;6.Ful-2 @ik
B REEEH, x 1300 7. Ful-2 1B KB4 E R FME L KRR, X 1300; 8.5 XML RTH
B, ¥ 32009 £ KEFPH RIS ERTHEHEME, ¥ 600; 10 XHAERTANUSERT X
396; 1155 H . Sk R w2, x330; 12.ERARWME, x330

1. Ulcerous skin foci with growing of a large number of hyphae analogus to cotton fibre, exposed bone;
2. Macroconidia, x 660, phase; 3. One macroconidium at a conidiophore, X 660, phase; 4. Two
macroconidia at a conidiophore, x 660, phase; 5. Chlamydospore, X 660, phase; 6. Scanning electron
microscopy of hyphae, x 1300; 7. Scanning electron microscopy of sickle macroconidium and hyphae, x
1300: 8. Scanning electron microscopy of fusiform macroconidium, x 3200; 9. Scanning electron
microscopy of developing macroconidia, X 600; 10. Macroconidia and microconidia, x 396; 11.

Histopatholgical section, hyphae arrowed, x 330; 12. Normal histologicasection, % 330
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