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i . FEAZORE P ECORYE R R E 0 A AR R Pl R R A T FL SR R AR )
BALRL(Fusarium oxysporum f. sp. cubense) . 4 T WF L% J5 1 H) BOW HLHE AN € 0 A Zm HUPE AL R 2235 %
AL B, W7y 2 2G4 15 2 B9 M 08 B W AR EE AT TR S MBI B W E, R A CTAB {542 T H i
DNA, FFXF ITS FHU#EAT 1 PCR 43 Gl 5 1TS W7 S A=) 1% B2 70 W 4 T B Mo IR e T 10 73652
ZERRI oy B AR B I FU B N AR ) B o 8 AR R A AR A 0 1 B B
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HEZES. S432.4 NEARES: A

FHH (Musa spp. ) HHTHEAREY), & 6 ER (Musaceae) | )R (Musa) BTG, J& 5 5 E A #
WKRZ —, FRMZER, XUREE DR 5 R, 2 — PSRV LE R R G & m 48k & 1 I
R TR HIT GRS B R R R T K@M . R EI 2 T K T
N BR AT P S A S B 27 X FERRE R TS AR A R S XA A E A
I B DR B R R gk ) B i B2 B AL B ( Fusarium oxysporum f. sp. cubense, FOC) » J& T HIH A FE H ik
TR N R, R I S) E Ead b E EKR hR Y SEEATAE R L BT
K F TCIR 2L AR 7% v A0 e B EAT G A — € B RCR, HA PG i Canfb = Biia ) AR s A 2 B AR
R KA AR T BOE G TR S R G T A ERRAU IR R Bl EENE
Yy, HAZHEAR R 18S,5. 85,288 rDNA F: [ P HI AL 8 HAHXT R, X 3 AL Z [A#) ITS (Internal Tran-
scribed Spacers) X B #EAL A X 03, R 8 Pk LYW ERFREEFEY T TER XSS, K
18S rDNA 1 28S rDNA 735274 1.8 kb 1 3.4 kb, [FH| P REA (R 5F X XA 1] 22 X, FE SV # F R
. RRERBIFRAFELL L TR RAFARIC, 5. 8S FEK 4 TR & /N HE RST80T RG24
F¢, (HOGEH rDNA f PCR & M0 1 5 1 i it de it 1 07 fE . A 18S.5. 88,285 rDNA H LR 741 i it
1), %5 ITS 79 3EAT PCR &3 SR G X 39 Fr Bt A7 B 43 e sl s B e sl ok AR 0 45 B 2= 20 #r» st vl
DABSE BRI L O TR B A R BOR LB R R A PUR N 2 E R AL Bk
KA 20 1 A BE AR TP 0 B R LA ST A TR S L ITS 7 971 43 Bt B JB 81 3 A Bk S 3 » 1 22
Ty BEAS B R AR TR AR O B AR 0 0 BUR B BR . 0 e SRR IR NIE R B 8 1 JEAl
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1.2 HREBENSE RIEEENSE RAALS S EE 35N PDA, R 5B 7 (B TH% 37 R
1200 g KR EHEE .20 ¢ WA 18 g BAEKY) S MSCER[ 8 ], K3 Fr L K5 R BL55 A AL 7E 0. 103 MPa.
121 CE&M N REIEZRSKHE 20 min; FELEBEEA BT, 2912 mL « L FEHRSEIEEE L 23 N F R
ZEYRAE A AT 28 A8 B9 (S AL UIEL 5 mm x5 mm A /NRZAL, B LT o = 75% ERE IR 25 s, F
e =0.1% A REWIZHL 30 s. 5 FHICH K 3 K KR T K5 5. U125 3% )2 F0 W i 21 23 1R
3 mm x3 mm (3 H L RPN SR L . (38 0 AR A 3% R B, o0 S e g b . P e o1
% Bt e B IR L% BF ARTE SRR B, S N 28 CHEIRIE IR A 5 7R 4R

1.3 WEHEENEESUE NMEFEENERS CREEFENERER, FEWEEENER Fi6,
D%k R G SE GBI TR R W AR R R S 5 1 9T 2 BB AE 400 £
WS B 22 () TE 25 I P A 0 5 AR FHBRS AR ML AR B D 5%

1.4 JRIFEHEHR DNA BB  E®# DNA {2HUR CTAB i, 22T TR . & %K & W ARAE PDA 1
Frdk B3R AP H AR K B RURH B 6 S 55 LAY, HIE 0.2 ¢ 22, N 1 mL () CTAB 427K . 78 73 0f B
518 HEN2 mL B EP .65 CHRE 30 min, H TR AT 2 W M ZERFRAY VO - VORIKEED) =24: 118
57,12 000 r * min "' B0 10 min, BT, ER 1K BEFR NS RAY S EE 12 000 r « min ™ B0 10
min JLJE DNA; 3 B35 UIEM ¢ =75% LB 2 . Fils T /5 TE ¥ # p = 1. 0% 3 AR 6 i vk
AN T TR B AN AL

1.5 ITS 5|¥i%it 5FFI g ARG EE DNA FE R AT X RE RS 1. % & s N 519
%1 . ITS1 (5'TCCGTAGGTGAACCTGCGG3') - ITS4 (5' TCCTCCGCTTATTGATA TGC3') "', PCR X Wik % H
50 wL.BEH DNA 2.0 pL.ITS1 5% (10 wmol « L") 2.0 pL-ITS4 547 (10 wmol « L™')2.0 pL:10 x PCR
buffer 5.0 pL>MgCl, (25 mmol * L™') 3.0 pL.dNTP(10 mmol » L") 1.0 pL.Taq B§(10U « pL"')1.0 pL.
ddH,0 34.0 uwL, PCR R WAEJF: 94 °C 3 min;94 °C 30 5,58 °C 40 5,72 °C 1 min,35 MEH;72 °C 5 min,
PCR 4729 1 p = 1% BB NG H R e FEL Tk AL 0

1.6 ITS FIIMMFEREMEESIT KBAE PCR Py E IR A aifl, 228 E A9 TRAFF,
Wi 7 45 SR 3k BLASTn #1F 55 Genbank P NR A% R B4 JE E 47 5 51 AH LA 46 & Chttp . //www. ncbi.
nlm. nih. gov/) , M LS OFF FI1E B [FVEFE R #E0 ITS J7 7R B R FhE

2 ER5HH

2.1 REEBENSE A TWREERE S B0 APRSRIE T T 28 F 1 A ZRiEik . MR B &R
PR BE (R 2R AL R DA B AR SR A IR H A (LA 1) o SRy Bk X R kAT
SYESANAAL SRAR T A ZR A AR X AR 2 A, B A A E, HAE PDA B B
AR ILIE 2,

BT T 23 B L A A4 K2 R E AR PDA B3R B Ko
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2.2 REEMEKEERTEFNE 2RFEEETE PDA JE5r2E EA KT, X RvE BRI TIE, WE
FARA AERAE O (L 3) , S5 RRI . % EARR R HELY N 11 mm o d7" AR DR, XI55
JRE AT AS WG, FEWE R ER AR BUE A5 00 R B B TR AR
TrWAREIRUREE . HARF R BDIR B RETR 2R AR 2R SO B TR B ERTTR,
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2.3 WEEENEMENE TR VFE2ZE THIOF B 18 400 595 @t 5 2 0B M T,
o i L T 2 R PR 8 WA AR T 22 T 2477 AR 73 S BB I K i 2 R s O i /N3 HE 1T T
@, Z 0, DEOUN e A B ERTDE S KRR AT To, A 3 ~5 . XEIESME

R 20 I B A T i T T L A SRURRAE
B - :~w

Marker H,0

5 ECW TS 724 5 s ks
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2.4 EHEITS BRI EAFEFIST MBS WEM B MEL, ZE L w5 m I mh e g
R TR —8 ., R T N, ZEF4RELT DNA. FEXT ITS FHI3E1T T PCR 914 F kR i 5 5
TLE 5, PR BB /N 500 bp, HE ITS B PCR P24 i U iAk . 125 i AEd TAR A 6. 45
BT,
GGCTCGAGTGCACTCCAAACCCCTGTGAACATACCACTTGGTTGCCTCGGCGGATCAGCCCGCTCCCG
GTAAAACGGGACGGCCCGCCAGAGGACCCCTAAACTCTGTTTCTATATGTAACTTCTGAGTAAAACCA
TAAATAAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCAAAATGC
GATAAGTAATGTGAATTGCAAAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGTA
TTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAGCACAGCTTGGTGTTGGGACCCGCGT
TAATTCGCGTTCCCCAAATTGATTGGCGGTCACGTCGAGCTTCCATAGCGTAGTAGTAAAACCCTCGTT
ACTGGTAATCGTCGCGGCCACGCCGTTAAACCCCAACTTCTGAATGTTGACCTCGGATCAGGTAGGAA
TACCCGCTGAACTTAAGCATATCAATAAGCCGGGAGGAA
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B L3R 7 511 5% NCBI W3, 48 BLASTn %K {455 Genbank 'Y NR R RREHE 2 BEAT 7 5 AH DAV AS:
R (E 6) R ARFIRE R ITS F1 587848k ] 0 i 2 Z AL Fusarium oxysporum f. sp. cubense) i
188 rDNA, ITS1,5. 8S rDNA, ITS2 J¢ 28S rDNA XISH) 5 FI A AH MR LN 99% , 7T LLINGE » i AL i
LS R T ) ol 2 B A S5 R T AR R A BOW LA

> Jgb|AY864891.1| Fusarium oxysporum f. cubense 185 ribosomal RNA gene, partial
sequence; internal transcribed spacer 1, 5.85 ribosomal RNA

gene, and internal transcribed spacer 2, complete sequence;
and 285 ribosomal RNA gene, partial sequence

Length=543
Score = 905 bits (490), Expect = 0.0
Identities = 502/507 (99%), Gaps = 4/507 (0%)

Strand=Plus/Plus

Query 11 CACT-CCAAACCCCTGTGAACATACCACTTGGTTGCCTCGGCGGATCAGCCCGCTCCCGE 69
Sojct 40 CACTCCCARAGCCCTGIGAACATACCACTT-GITGCCICGOCOCATCAGLCCECICEEEE 98
Query 70 TAAAACGGGACGGCCCGCCAGAGGACCCCTAAACTCTGTTTCTATATGTAACTTCTGAGT 129
Sbjct 99  TAAAACGOGACGOCCCCCACRGOACCCCTARRCICISITICTATATCIRACTICTGAGT 158
Query 130 AAAACCATAAATAAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAG 189
Soict 159 ARAACCATARATARACARAACTTTCAACAACGGATCICTTGOITCTCGCATCRTCARG 218
Query 190 AACGCAGCAAAATGCGATAAGTAATGTGAATTGCAAAATTCAGTGAATCATCGAATCTIT 249

RN NN e N ey
Sbjct 219 ARCGCAGCARAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGRATCTTT 278

6 ITS FE 5| [ YR PEAG B 0 45

2.5 WIFEEMEMIEIEXE ARIERHR RN, 8 T 5 IEw
B S50 A5 2R T BN 40 B AL A A AR 2 P 1 4 R T SRR A
B AR AR T SRR B K A TR RE TR 73 B R I X Fh i
MR A RER B R TR SR AR O R, IR, AR A 43
B H B 05128 TR BR - # PP 2 (i BRE A 12 P AR S AP i b
(B 7) R 5 E BRI PR AE % 5 | 2 5 75 BE A, 280 58 4 A m] AR AR
HE— B IR T R 2 A 2R 0 BUR A .
3 it i

TE 53 B IR B AU A BRI T R I 3, 581
WIEFRET B A LGUNAE TR AR B 3 min, 25595 SR B R AE K
55 2 HE RIS R A ZUNRAETE R AL B 1 min, 45 505 JE B AT
KA 55 3 IREEFRI B A LGUNRAETI R TP AL TR 30 s, 45 IR B AR K T (BR A T 4T T5 Yy 56 4 IR
7t FITHORALFE 30 s, IFAE PDA By SR B rp N LAB R N Hud: R IR A w AR K, 5 RBUS sh, ] I, XHAE
P8 I AT 1) 70 B e R AR DR S B Sk AR EA T IR R AL

AHFFEAESS B BB A R b o A KA O B S R BB S, S IRAT AT R &0 i E &
FERN 20 B BOR B B S 1TS JF AN AT B A, X ITS W A AE 15 B 40 BT B e i B Ak S5 O
BB i BB ALY ( Fusarium oxysporum f. sp. cubense) B 99% W [RJRYE . #F— 18 L B Fh e E S5 . 56
WE T E R R TR ZRMBORE R . 0] L, ITS J7 5053 B8 AR A2 5% 5 B 1 1Y F s S50 b e o
A RAE R TR S FHETCIE S B L T ITS [FAI AT R R S E B . 7 AT ZE 0 B0R E 1)
BTN 53 B AR RS S 1 7 FE A 220 BORMLIEIT 75 1 & REPUIR 2[R 10 7 B e B B 1 Al

V7 B TR R B 45 o B S
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Isolation of Fusarium oxysporum f. sp. cubense
and Its Morphological Investigation

XIE Jun'?, ZHANG Xu-yi' » CHEN Yin-hua'?, CHEN Cai-yan’» WEI Shuang-shuang' *.
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Abstract: Fusarium wilt of banana is a destructive fungus disease caused by Fusarium oxysporum f. sp. Cubense-
and which is serious harm to banana planting and its industry development. In order to study the pathogenic
mechanism of the disease and the resistance mechanism of banana, tissue isolation method was used to isolate
and purify the candidate fungus strain, which were observed by morphological method; CTAB method was used
to extract DNA of fungus, and ITS (Internal Transcribed Spacers) sequence was amplified and analyzed; the
pathogenic fungus were identified by molecular method. The results indicated that the candidate strain was Fu-
sarium oxysporum f. sp. Cubense. » and which was confirmed as pathogenic fungi of banana wilt disease.

Key words: banana;wilt disease; Fusarium oxysporum f. sp. Cubense; morphological observation; molecular

identification



