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ABSTRACT: The work aims to provide theoretical support for development of prevention and control measures for
post-harvest disease of grape by isolation and identification of pathogenic bacteria of fresh grape black spot disease. The
article used four table grapes (MANALI grape etc.) during storage as testing material to separate and purify pathogen-
ic bacteria which caused disease of black spot disease. The colonial morphology on PDA medium and microscopic cha-
racteristics of spores and hyphae morphology of every quasi strain was analyzed. The epidemiological characteristics
on berry inoculated with and without wound. ITS universal primers were applied to amplify the genomic DNAs of patho-

genic bacteria and sequence the fragments. Three priori pathogenic pseudo strains (identified as A, B and C) were isolated
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and the frequency of them was detected as 75.0%, 32.0% and 42.11% in sequence. Grape, inoculated with and without

wound with three pseudo strains, were pathogenic, and there were higher pathogenicity in those with wound than those

without wound. By comparison with the fungus identification manual, the article preliminarily judged that pseudo strain

A, B and C was Alternaria, Botrytis cinereal and Phomopsis, respectively. The sequence analysis of IDNA-ITS confirmed

that the sequence similarity between strain A and KJ489375.1 and GU190188.1 was 99%. The main pathogenic fungus

was confirmed to be Alternaria alternata. The main pathogen causing the black spot disease in fresh grape during storage

and transportation is Alternaria alternata.

KEY WORDS: black spot; pathogen; isolation and identification; ITS sequences analysis; Alternaria
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Tab.1 Primers for strain identification

S A FEA 525 1 P18 5 51 PCR K i /bp
. NS1 GTAGTCATATGCTTGTCTC
HH NS6 GCATCACAGACCTGTTATTGCCTC 188 rDNA 1300 %Ay
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Fig.1 Black spot disease on grape surface of 4 varieties
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Tab.2 Types and corresponding detection frequency
of pathogen with black spot

25 i T RS K A5 %/%
An 42.11
B 10.53
Cn 5.26
17 Dy, 10.53
E, 15.79
Fin 5.26
G 10.53
Ay 75.00
TRIR IR B, 6.25
Cy 18.75
Ay 12.00
By 8.00
Cy 32.00
3 AR Dy 4.00
Ey 8.00
Fy 4.00
Gy 32.00
Ay 17.24
B, 10.34
Ch 13.79
BE Dy 10.34
Ep 3.45
F, 10.34
Gy, 27.59
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Fig.2 Growth state of quasi strains of A on petri dish and
morphology of microscope (40x)
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Fig.3 Growth state of quasi strains of B on petri dish and
morphology of microscope (40x)
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Fig.4 Growth state of quasi strains of C on petri dish and
morphology of microscope (40x)
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g3 d M s dBf, TEA ORI ARG LT,
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Tab.3 Pathogenic rate of pathogens by different
inoculation ways

WA/ %

Wk AGd) AUiGd) K6Gd) LG d)
PR A 100 100 100 100
Itk B 100 100 100 100
PHE M C 100 100 70 70

X IR 0 0 0 0

FH 4 RIAL, B B FRI ) AR, 78 SR SR
AR 3 DI R RS BRI, Wk A
F B AR KGR, 455 14D B B B A I R IR o B R
5 dBF, A R SRR A BB B2 A 5] (21.9242.86)
mm, PLERE B #(18.04+2.56) mm; JCHHEMET,
BUi#EMAETZE, MIEKE A BB LZREN
(12.27+3.40) mm, UTEH Pk B BN (9.46+2.64) mm;
PUERE C RA A R S O T A AR K M3
F24(7.05+2.64) mm, FETCAHERNEIEN T A KAEH
S8, B E AR N (5.16+0.24) mm; X BRLH IR &
o ERPRIE AR A RS (515 d R B
R, RN NERE RS, RS AR E, B
W AR e, SRAARNY S R B Ak
FKMEGA AR, RYPRABMERAERE, BRE
TN RO TR 22, B R DL A 1 BLERE C R
FRIE 5 B0 F AL, 25 BrTAL, Rk A 2
A B RA B E Y EEBOR A .

4

Tab.4 Growth of pathogen plaque by different
inoculation ways

T A K H A2 /mm
WHHk  AHGd AHG )

MR A 16.56+1.89 21.9242.86 11.46+2.50 12.27+3.40

TG d) TG d)

WIEME B 14.35+1.78 18.04£2.56 9.3842.18  9.46+2.64
MR C 6.59+£0.60 7.05+2.64 5.26+0.23 5.16+0.24
X iR 5.00+0 5.00+0 5.00+0 5.00+0
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Fig.5 Electrophoretogram Fig.6 Electrophoretogram of ITS PCR product
W M E A, SK8259 ((ELE ) 5 AR EAY
FESL R PR B ZE 2 DNA &7 i, "TLUH T —24 2.4.3 rDNA-ITS F3IME 5L xF

i PCR,
2.4.2 (DNA-ITS PCR ¥ &

DI NS1. NS6 A5141, £ PCR §"1, 3|57~
WSl R LT, IR PR /ING Sl 1300~1500 bp
Z I, WHE 6,

Y AR R 145 B ARAY ITS PCR =iy
gL F R, 550755 GenBank LA E TS
P47 BLAST LX), 3R AL B A1 C B9 ITS J¥51
5 GenBank 1 EVA WA SCHE BRI ITS J¥ 51 3E1 7[R JR
PR, g5RE S,

5 rDNA-ITS
Tab.5 rDNA-ITS sequence alignment of quasi strains
FEiES paE ETBUN VOfid s BASE EER/% EfH — /% R

- iR A A 2606 2606 100 0.0 99 KJ489375.1
W A

B TR R 2606 2606 100 0.0 99 GU190188.1

AR B B KA R 5 2619 2619 100 0.0 100 CP009808.1

W C Ei/E w9 2608 2608 100 0.0 99 AB252869.1

3 AP AR IT AT, B E R A
rDNA-ITS PCR ¥"¥4 F BeAK B 1417 bp; #LEEHE B
g 1418 bp; #IFEKE C 1418 bp, #AFEHE A 9 ITS
)5 KJ489375.1. GU190188.1 FF 5 AL BE g
99%, UK B 1Y ITS J¥515 CP009808.1 1741 #H
PIEEH 100%, #LFE KR C 1 ITS JF415 AB252869.1
B ALEE A 99%, KL, it rDNA-ITS #5143
Mr 52 AN I BETE Xt e, BE IR Bk A A 45 2
B g F Ak B BBy LR, R A 16 e /D A A
( Alternaria alternata ) . IbAh, 28R A HoR, 2
B BT (BB g E RO R E R Y
BEAR IR PTEL, ISR R SR S5 SR AR
3 Z5i

SCHRES AR LA A RS0 B ikt AT 2R
TR B BRI 2 S, MR B 7 AU AR, H

3 MM EURHEIIE R A, B il C, KRR
H75.0%, 32.0%F1 42.11%, 3 FPERERYA G A IG5
TR B Bom b, HIR BURMEA iR KT
TR, X CEREEFM) |, w1200 SR B
AN FEZREIEE (BERS ) , IR B N KHEA
g, AR C ML, P45 G rDNA-ITS 751
ST, IESCHIER A 5 KJ489375.1, GU190188.1
40 5 B AFARLJRE B35 21 99% , B i 8 250 T g AR 7
HIE/NMUFR (Alternaria alternata) .
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ARG e S R P e RS, EH
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EZ5, Wik, #HHEBRRRBUSHESFAAERGRY
MR Z, BURHRE IR AR AT | % i ] LA B 3R
35 R J2 75 % BB Y R R R IR T B — 4
IR AT, R T ff iz 35 1 & FUHE DL S B iR 4
fEH Z PSR HE .
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