55 38 455 114 FER AR (AR AR (FPaes0) Vol.38, No.1
20214£1 H Journal of Xinjiang University(Natural Science Edition in Chinese and English) Jan., 2021

—iRHI B BURMERITEN S BEE R EEYFHE

RIHL2 AR I, Fek B2, =B
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B E: B —HROE X ERE (Carassius auratus) FRIREFAY2RE . BRI K52 ai k15 3]
—RRZZARETHICO1 , 22 N TG 1 BRI UE I COLRAT S Bt , WP HIE SRR (KRR , JFEATITS rDNAJY
WE ARG LB 0T . Wk COVTE AR A M IE G 7k (PDA) EAK BAF , W& K HIWGHE 5 | 450 THREAL |, IE
T A 0, 220 SRR 2, SE AR, BA MR 73 A0 5 FIEoR SR A 7, Had A QIR | pH  #hE
35028 °C . 7.3%. RGEKE W WREMRICOLSH ] B IARE A SRR, RIIEM: = 899% , Horf 5 Fusarium langsethiae
(GenBank# 55 MG274309.1) WIS KR TIT , 4G BEHE, K ICO1XEE N Fusarium langsethiae. A8 3CH & 1
R — R AR LB A BN BOR TSR T T, X A=Y A R AT WP WE TR 45 2R, ] Dt sl 7T G ) B T R A BRI AR
KR . 0 (Carassius auratus) ; T ; ITS ; W2k
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Identification and Biological Characteristics of a Pathogenic

Fusarium sp. from Crucian Carp(Carassius auratus)
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Abstract : The aim was to explore the pathogenic bacteria from infected Crucian carp (Carassius auratus) in
Xinjiang. A filamentous fungus JC01 was isolated from the surface of diseased Crucian carp (Carassius auratus).
Artificial infection of Crucian carp eggs proved that JCO1 was highly pathogenic. In this research, the morphological
and growth characteristics were studied, ITS rDNA sequencing and phylogenetic analysis were performed of the
strain. The strain JCO1 grew well on potato glucose agar medium (PDA), and its optimum temperature, pH and
concentration of sodium chloride were 28 °C, 7 and 3% respectively. The main morphological characteristics are
large colony with neat edge, dry and loose structure, yellow on the front and back of snow-white. The hyphae of
strain JCO1 were branched septate hyphae, transparent tubular, with falcate conidia and spherical chlamydospore.
A phylogenetic tree was constructed, which showed that strain JC01 had 99% homology with Fusarium strains, and
had the closest relationship with Fusarium langsethiae. Therefore, JC01 was identified as Fusarium langsethiae
by morphological characteristics and ITS rDNA sequence analysis. In this paper, a new pathogenic Fusarium sp.
was isolated and identified from Crucian carp, and preliminary research results on its biological characteristics can
provide theoretical basis for the prevention and treatment of Fusariumsis in Crucian carp.
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0 51 &

filift ( Carassius auratus) {2480 | JT6IPSS , O Branm . MIEEESE | BREE , BARSNZAHNE
JEEANEITAERT, R BN AT B AR — 03 R ERAKFEFD A S oy R AR ). Bl R
FAREY K . PR AL | SRR S DA BT R E A IR, BUl SR AL, HE R H 558,
FEEA YA | RIRET RS AR A R XERRR S, i RE P R T k , FIAT 1 IR M FrEefathl &
JEl6.71

FEXT R A D, BFSE N DO 2 B A0 e I e B 11 DL | S ) £ 20 A L s Y W 7K S R AL TR
(Aeramonas hydrophila) A 210 T} BB IR A 8 1A B B AL, AHOCHE A /K BE 1 (Saprolegnia)i>13). g5
SE b, KB PR TR E K SR 0 S R DL BT SR AT, (O £ SIS AR 1) LR R I AN UR K & TR, K
TSR R AR Akt A RS OAG R 22 B0 TR 1)

HA, ok BB P SR B T 52 88 22 R B T B8 (Fusarium) , R EHYIFE, AW ], B—FEHEEAH
SR A B IEHE, AR L | sl R s B AR A AR, W R B Y | S AR R0, 3R
B 6 S AE S E AT B R Lk T i 17 5 | SR A R AE T, LRGSR A # A B i AR TR 22 FNis iz e
T304, el it i T 1 I b R B T S B TR (Fusarium solani) 16=18 HRIRHRTITA (F.fusarioides) 19 |
MBS I (F.buharicum) 29 A8 TIE (F.comtoceras) PV, EBERIRIIEE (F.moniliforme)?2 1A {4k 7]
B (F.ozysporum) 23250 HF, i AR b K IAEAESR 1958 )5 R A0 AH DG HGE .

33 JEFL PRT %) 0 I o 2o B BB L, R AR AR LB R 4B R B9 FE Al . TTS (Internal Tran-
scribed Spacer) EAZMHIAR N R SEAIRR X, HEfLid B b2 FARERRAY R 1/, TR 2028 5 ;5 Xk b 18S
rDNATELRSE , RBUZEF AT —2, PRl 22 58S, G5 TEHEYHN S TEEMRGE LT P20, Hir,
FEFITS r DNAJFH MRS E F ARG SR B 24 2k Ol 12 N 0 i Lo 1 0 s g 7).

BT X AREIEYS | BRI RT3 19k ) TR R B PTRE. ST, ASHFSE MOBEE B 75 Hb
X £ A £ 6 A7y B A5 B — R S BURPE RARICOL, 456 RRIIE SFHEFIITS tDNAJFS 3 Hrit 17 %0E , IF
BRI HAE Wt DAY A 6 S 58 mT B A S T B E A S iR SR L BRI S %

1 MRS
1.1 #rRRiIRE

R ) % (R R 0 DT R B8 2 5 Y7 , B 2k BT R R Rk S EOR A B A 2SR L I =
1THoE.

TG T v SR I 7 B SR A R PDAYE SR 5L, W T I MAE Y EAR A PR R R ASERW T
IR ERARRAA.

1.2 EHEBHSBESEE

FHPRS R R el R 2, BRIBUR AL B 22108, 75 % RG IR 12 ~ 3 sf5 , TR JCRE K e T, 5T
100 mg/ LR R-HERE R IUPDAYAR I, 25 *CHEIRET IR EMREA K | PRI H 25 8 2 AL B I PDAAR I,
HEZIRH BRI, B AR 220 AR E T4 CHH.

1.3 BN LRETE

AT B 22 B PDA AR FFidE A 10 mLIGHE I BERIK , 25 CRERZ % 459720 h, {724 A9 T35 /MR 21 80
PTZK T, 3 000 rmp/minf5.05 min, BRERZA, 6 WA T sk PR T 18, SRmB ik
FE5x 1034 /mLIAF-B . B0 (e (Al 6 DA & A B R SR L, 2RI TR AR 4, [RIRT,

B R A TR . B T ST R UB R O , IR R (%) . AR I 14 B S 1 2 B AT i
i g
1.4 FASHENE

BRI 34 BLIF HO.JCOL AR 364 S S HT IOPDAAR |-, 25 “CHEWRIEFES d, PIIRLEEETEHHAE ; $THLE84T
B 5 mmAIPDAMEFE RSB |, B ICOLIARE Fe RIS Ja 0 b, 36 b B oS | A g
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ARAIEFRILA, 25 °CHEFR3 ARTERANEE T ST 22 L A FHE.
1.5 HEFMHAE

PRI R 47 IC01 2 M Hussein %52 FIATALAF IO 45 AR5 mm MY RYE, 42002 5 ST H TG
EPDA-H 1537, /3098 T4 °C. 10 °C . 15 °C . 20 °C ., 25 °C, 28 °C . 30 °C MHEFEFR3 dic w4 KAFM ;
1 mol/LAYHCIFINaOHA TR M TpH, Il EpH 4. 5. 6. 7. 8. 9. 10/IPDAR;F# KL, 2 MHussein 2529 47
LS T & EAR N5 mmWREE, #F5 125 CHiFR3 A4 KAFHL ; S BiHussein 5529 I TFLAR JCHA il 45
HA A5 mm P EDE, SRR FNaCIAC ] 0~6 %86 B M 1.0% A Rl FENaCIFUPDAR; 37 5L | 25 °CHE73 dWiEE K
T, YA SOEN R Y% 5 AR (mm) , B T3UCEATSE5.
1.6 JREBEHKBIITSFIIEE
1.6.1 DNAfZHUSPCRY 1

2 Al /N B0 ) )7 R R MR I COLFEF TDN A SR ER, R I8 5 1 #1TS1(5-TCCGTAGGTGAACCTGCGG-
3 HITS4(5'TCCTCCGCTTATTGATATGC-3)§ B AN ITS 5181, PCRIUWVAK Z 25 wL ¢ 1.5 wL Mgt (25
mM), 2.5 wL, 10xPCR Buffer, 0.5 pL dNTP (2.5 mM), 1.0 wL ITS1, 1.0 wL ITS4, 0.5 wL Taqlif(5U/ wL ),
1.0 wL A (10 ng/ wL LA fZ17 wL ddH,O. FEPower Cycler(Biometra GmbH)H#{TPCRENY , 95 °CHiAS 4
5 minf& , 94 °CAEME30 s, 58 °CiE k30 s, 72 °CHEM60 s, 35 MEER , He)m72 CCHEMHS min. PCRI=YIZ 45
AR LA T AR TR R A W S T I Y
1.6.2 JFHI5rHT

S AITTS tDNAJF S FHDNAMANS - 2B f5 , FENCBIF GenBank 5l 5 iEf FIEZEBLASTEHLR T, T
IR S W RARITSIF A, [ HEEMEGA 7.0 7 2 8 AL, it FE2: (Neighbour-joining, NJ) #JH R
Gik B, ITHE BRRICOLRY 256 2R T o3 SS A .

2 Z#R
2.1 EHHISE

SRR R AL B AR SR | T EE PO, R IEIFE A 1 8 220k 5K B B ARAR L. BRI ALAL
P 22T TS BT PDASSE SRR, BR4E3 I 5 , ARAR4iEF-Y1ICo1.
2.2 HEHRAIAN TR

FHERIATAN, 2 BRI COLX fat R o U HAT Bom o k. 5537552 dit, MOl i g s 55955 A,
2492% F £ IR IR

R 1 HBEKRICOIX R IPEY A TR
Tab 1 Artificial infection test of isolated JCO1 on healthy Carassius auratus eggs

[ RUE FigritrE] (d) 7 # ¥ (spores /mL) JRGER Or) YR (%)

ZEH 1~5 0 0 0

1 5%10% 0 0

2 5x10% 4 8

filt et £ 5 3 5%x10° 17 26
4 5%10% 33 50

5 5x10% 46 92

2.3 EIREIFSHEE

FRICOTERN TPDARE SR I, 25 CIHIEIGFR , Ttk —IFin A K S8, Hidred W KEAK, R, i
GRELTT | SERTIRSERS , (BT AR E O (K1), BE P . maR B, hraaE, ocnL
(F1(c)) ;s BAEBIDE S AEMT (Fik T USABRIREEA T (FE1(d), "9E% e Nk I H.
2.4 BERRIEIRYSE
2.4.1  JRBEEXTERICO1A K Y RZ I

HH B2, FPRICO17E10~30 “CYaEI NI A4, 10~20 “CAKZEE , 25 “CAEK R AT, 28 *CAK AR, 30
CHRKIFIRAEN , 4 CILPAER. TN EARREE T E MK, 7228 CiARIR A, fdd A K IRE A28 °C.
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(c) (x10)

(d) (x40)

B 1 SBEHICOIMESE
Fig 1 Morphological characterization of strain JCO01
1 E1(a) ML (b) 2 EFRICOL TPCAVAR EIETE IERIES ; K1(c) (x10) FE1(d) (x40) &R T ICO1RIEA ; ik
FrigE1(c) (F22) ME1(d) (RHEMAT)
2.4.2  pHXERICOIA K B2
FRICO1TEPH 5~9 JuBIN TR (E3), HpH 7~9E HEH & HAARpHAYIE K ME L, bl
KpHNT.

70 —— it 70 e [H =1
50 —— 10 80 g =5
250 —— 1500 % 50 a6
w40 —*—20C w40 —%— pH=7
ol 30 e 0607 {m 3p s DH=8
20 —o—axC 20 —0—pH=9
10 —*+—s0c 10 —— pH=10
0 0
0 24 48 72 0 24 48 72
EfIEIH Bfia)/H
Z 1/,
B 2 REXMEHKICOLEKEHM B 3 pHXMEHICOLEKAIHIA

Fig 2 Effect of temperature on the growth of Fig 3 Effect of pH on the growth of strain JCO1

strain JCO1

Joot

—e | .0%N aC 1 99

40 —a o 0uNaCl 97 WG274309.7 Fusarium fangsethiae

; 30 —a— 3.0%NaCl iy KFOQ44455.1 Fusariure auveniacurn
:ﬁ‘ —— 4.0%NaCl ki KCAGE546.7 Fusarium kyushuense
b 20 s 500N aC 1 SKT25047 71 Fusarism culmomm
= 10 o 6.0%NaCl KX 4214209 Fusanium graminaanis

0 JQBTLTET A Fusarium asiaticurm

0 24 48 72
B
o B 5 ETHEHICOLITS IDNA FFIFHTRA R
=
HRER

Fig 5 The constructed phylogenetic tree based on
ITS rDNA sequence of strain JCO1

B 4 NaCIHEHRICOIEKAIZM
Fig 4 Effect of NaCl on the growth of strain JCO01
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2.4.3  NaCI& SRR I CO1A K A5

WE 4R, FACEATR X R AR AE R BAISIEN, fHREEFRT2 D W& KRB F40 mm. SFACEAHKE
H0%~3.0% BFBRARA KR R AT, SEALEIR EE A 3.0% 2 8 = 206.0% 1), BMRAE A5 208 | Fid S bah it i
5380CH3.0%.

2.5 BEHKRJCOIBIFFIS

FHIE S T STAIITSAY 14 H A9 JCOLFF1 Ay 542 bp e s B, (I BLASTX E MR I COLIITS 51l Gen
Bank$4 2E oh CARNR 51035 7 He A, 2558 Wm BRAR D CO1- S5 80 22 i i T o8 A SR SR 2, RIS =535 99% . 218
BN RS A B (K5) #$E—EEM, WRIC015 Fusarium langsethiae (NO: MG274309.1) M3EZ R
it , PRI AT R R 43 B R JCO 1 R4k 1 1 &8 HH B9 Fusarium langsethiae.

3 it it

BE TR . AN SRR IR SRR E A FRFE P A T H 28 3800, £0 2852 8 ) TR A T LR XU L AT
INBUREE2 AT RS i T B 2R i P, (A St S8 ) 1 S o Y 4 8 RO PEF S AT . At
T MBI B 7 R i B T — Rk B S T IC01, FERTHIE | AW Rt T ST , i A T R
i HI BT IR S HE BRI

HAMLS 26071, FERKIE RIS RAE | AR E AR BAE (L FR bR AT . i T HEEES
FRIEE AR, BB RE A A: BEAE AL TR R KRB AR LTS E , HERIE A= T 5, MU 38 07 | 15822
R HERAPE R, [ st e LA ZE AR (8 2 00 1 I B BR Y 43 2K 2% L AnZRAGHi TI TR (F.ozysporum ) FlER RSk T
W (F.moniliforme) BY53 A fFHRZHR TR, MIsmidide , BV S IO SRR ERARL , JUHRAT Mg T A A
SO, AL G )R S AR RIXERY B T4, B T AW s & g, JETITS r DNAJF AT %8
FEBOR G W B L 7SS b, TRk TR R EE A . AFFERADE SR bk JCO1mI AL 4 e
RTIE , WARICOLBITITSIFH S8 T o Rl I i s , REA B LA Pusarium langsethiae (No: MG274309.1)
3| —i. HIL, WRICO18E Y E N Fusarium langsethiae.

N TR S 25 5 0 78 4 B R I COLM A o £ B HAT S5 i RO B0 32, T 86 SO0 L SURT AT /N 120 865 FH £ 4>
PRHEAT N T, A5 R AR T (1 (TS A RE AR , TTASAIF 1 B R IR 00 1 J PR PT R £ B 1% [ B
POLHIBA MR, 7R IR IS R By 32 BT . 43 B RRICOLAY I B2 R p LA I i PR K, (B A
SEp AT JCOLMAERARBEALS . JCOLAY SRS NaClR B4 3% , i 5 8 SO S USIRGE I 43 25 A R SR By i ]
DA A A Y Bl NaC R FE AN —HF . HNaCHR BEVE A —HE , UiBH T i) AR A sl E KA AR, =
X NaCl BURFR EE W AR, (HEAR FEREBENaCIR BETHR , FRRAYAERBIME]. Pitk, 7esifo 7o i, 22
B VA FRFE A FE AL, MRS 7] A AR X Na 1) BIURR R B e 5 1 P 1
4 #it

S T TR B £ BT £ RO | 2B IV R PRI TE— B R b, X R A B AR

SR AT B U SER  £0 £0 R 038t — R S BOR TR V) T Fusarium langsethiae , HfiE A KR | pH |
TREESTI28 °C | 7. 3% , XA e SR R TR I B A RS B T —E BB
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