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FEE 8%, 5 o A S I bR , S2PR) 1 7 SR 50 B MR K, & K
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R Ja BERE R SR IR 9 7 B 4 O IR R SR Y
o BRI — R AT SRS A SR T ik L R O IE K i
JE AR A 301 52 it — R B BRI AR AR RN B R 48 35 [ I B
T 77 3L X5 | A % ) 1 T A 4 B0 e D L T
AT BE—HTE
1 #BEFE*
L1 stk
L11 Ptk BRRIRMTzEEBILEKR
M, WAR B RS RE HRJE THIE T GRE 18~22°C)
Wi 3~7 d BARAIRIORSE . WA R AW 5 7 A iz [B] 52
B, YRR TN B TEAR A5 LR/ N —BUR SR SEAE i
Wbkt FTCE/KIEUEE T 2RI 5 2 B AR i B4
JEHRH 5 DA 2 ) R SR S A S AL SR AR B AT R
L12 353R3k  PDA Bi5r 2k (5 5% 25 REBE BOIR 85 57
H) 5B AR 200 g, 35l 15~20 g, H%IHE 20 g.pH H
SR A b O R kb2 1 L, 121°C K 18 min,
L2 KEITE
L2.1 JRREMESERE  MIERRSTHR R
ARBUR B AL, FITEH /K W 3 e BT PDA HigR
b BT 28°CEREE I AR K MR B A %
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28°C 4 P FRBOR  dlifb J5 W RS A B — TR PR 4tk 3
WU A Hi% 38 PDA i kg B w2 K
JaF ACHKA P IE R .

L2.2 WEEMESYEE BAaLENKREEET
REFREHIESR 5~10 d, MEHALERNEBE LS
REEE, BB EE 3 BRER L-10,1-11,L-12 437k
BB BRI i b, FZRAB KRR B e i 23 B 2%
B T ML, i AxioVision Rel 4. 8 B4 #4744
HR ISR TR BRI o A L B A A AR TR AR L (0
SHERTFHRERRERECE SR, B 5A 55
HRXT L, 2 HRA R EFEE S F K F M, #1701 25 i 4
FE 53 B R R B AR 2

L2.3 WEREMSFEE B BIURFEERE DNA,
WAL B AR A S 88 5 8T B & B WA IR,
HEATIREES IS i 7 Hh T N T I A VR L BRI R 4
B 2 mL BB 4CHRAESH. DNA BRBCRH
Bio Teke P4 DNA $#2BUAF & # UL BB SR BUS K
B20CUKFE PR . $REU B i DNA ZE & B 9
YeaFI 1. 2 % BB A b 7K S B ARSI , 3 R e ol
BRGMEE A, SRJ5,.XF ITS [F5#47 PCR ¥4, H
FIFER ) PCR 438 R FH B8 5 | 900 TTSA # 1TSS,
E[3]4 1TS4.5'-TOCTCCGCTTAT TGATATGC-3' , )% 4]
B4 1TS-5.5'-GGAAGTAAAAGTCGTAACAAGG -3/ (B]
YR HAEMEARAER AR AR . RMEH 25 pL &
W PCR B ARRINZE 1,

x1 PCR R Rz fk %
Table 1 PCR reaction system
Ji{4 Component PR Volume/ L
2X MASTER Mix 12.5
Btk DNA L0
ITSt (10 pmol/L) 1.0
ITS5(10 umol/L) 1.0
#7 ddHz0 & 25.0

L2.4 MRS He Bl A2 2 B 4 SRR TR A
Ja#47 PCR J2 hi, PCR 4" 34 2 i 72 )5 2 - 95°C i A8
5 min; 95°CA8 M 30 s,56°CiB k 45 s,72°C ZEfH | min, It
FEFFHEAT 30 MEFR; 72°C FEAH 10 min, K5 4CIRFF.

HR1E 1 PCR =76 & A Y a5 18 1. 520 B M bl B I
KB FKAGEI 40 min(120 V), 7EZEAMT T Kl PCR
PRI I FHEER AR RGEMER BRAH . ¥ B3R T8 i
PCR j=4p 3347 5 [a) i i (PCR 7= 45 1 24k &7 5 52
e vEFEE A 5T F.OARA R 5D , # A Bio Edit
1 DNAMAN %5 {4 4b 230 7 25 3R )5 4 H AR 2L 3 Gen-
Bank H ) 2% B2 048 & (http://ww. ncbi. nlm. nih. gov/
blast) ,f# F} GenBank™ # () Blastn B {4 7E 4 LLXT, H T
ALY S L 1TS rDNAJF S, 4R 5 i MEGA 6. 0 4
IR G R B WIS HF 5 AR AT 404

2 BREHW

2.1 JRERAERER

WERE SRS A P A VR K B SR W s 3 A AR
W,49 1~3 mm, B2 HBERANG , RIRTR LA — & 1)
M., FHEB6, EEEENAHT NEREI LR
JEERT 7 4, R RL M SEEE, AR RIEE
EXBMREAHAEZ, RUATELEGHN, 2RE
SR, A T A B B 0 BE R 5B X R
L3N
2.2 WRREMNERIESF LR KA A A 25 5%

R B AL SFHEL T (B D, bk L-10 1)
HHEBAEARE, HRAAERE, THRTHRA,
W2 FIFRRES .7 d EAEBE ERAN 3~4 com, W
PR LA A% REV L ESIRE, 5 HEBEKEFS
&, LA E A, T T S AR ZOIR, T BEE A
ARBEEEINRE 2 S 6, SN 2R, @k L-12
TR 7 R 6, 3R 3 TH W ER Ah 2k 2 H AR, i) b Ab
Gy, SRR & A —FREaN,7dE
LHHBEERAH 3~4 cm,

HFFE BT R TR mERL R (8 2D mT:
BARR L-10 (4328 A7 T0UAE S AR T B 76 55 , % [
B ,0~1 PR, REBTRER, EMAERIR. R\,
. BERE L-11 AR 1 A kT AR A A AR,
(33. 0~75. 0) g X (4 0~5. 5) uns 4 AE 70 T o 4 e 2
REEH B 1~5 MR 0~4 PRI B VK

B 1 ®EEE PDA #5358 BT HHE
Fig.1 Colony morphology of pathogen on PDA media
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Fig. 2 Microscopic observation

/N SR BE R BIRRERTE , DRIE . BIBTE SO M IR TR 48
BEME, WK L-12 M50 A 15 iR A, N —P 3 A4
BT RE b A Y, o AR i B RE BRI, (27 ~42) pm X
(24~30) pm, 1 F R JHHE A

2.3 WIRESTEESR

2.3.1 FFIE LVUIEBEEMETY ITSE f1 ITS /B
514, %5 W5 5 R S5 WO 43 B9 W B 3 Mo D 4 B A AT
ITS rDNA § 5, 34 i) B Dk U 25 51 DL & 3, ¥ 6B 75 3
B— TEWRRE RIS . MU PSSR AT LASAN . L-10, -1,
L-12 3X 3 #R B bR 75 9 rDNA-ITS 73] £ KARIK
557,571,582 bp,

1 000 bp

500 bp

100 bp

vEYKE 12 110,338 2 2 L-11,% 38 3 2 L-12,3k 38 4 & Marker
1 500,
Note:Lane 1 is L-10,Lane 2 is L-11,Lane 3 is L-12,Lane 4 is Marker
1 500.
B 3 ITS rDNA frBe¥ 85 B ik i U B i
Fig. 3 The results of PCR amplification for
ITS rDNA sequences

2.3.2 [FEEMEST B ERFEEHKE RS PCR 4
WFE, WP 45 5 DNAMAN K4 BF 8, B4 R T
www. ezbiocloud. net #4175 LbxF SREME . HE
2 FIA, Brill B MR L-10 1) 1TS [$515 Cladosporium
tenuissimum” (EU272491. 1) [7 5 5 5 100% ; B #k L-11
A ITS B35 Alternaria radicina™ HB1(FJ958190. 1) [F]
VRS 97. 91%0; Fikk L-12 i ITS B 5 Stemphylium
solani™ SS21(AF203448. 1) [R] YR HE W35 99.59%0. ¥ Bir
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M5 B PE Y rDNA-ITS 751 78 NCBI $048 2 #6417 Lb
Xt 85 Z R ERFY] 2R 58T Clustal W I
MEGA 6. 0 4347 8 {4 %3 B 4 5 51 #E 47 Lo 3 IF i s &R
GRBEW ERME 4 i, #R4E ITS rRNA 731
PEIKE] 976 LA E A Ry i Rl — AN JBE L 25 5 AR b
/NTF 96 % ~97 Yo i AT LA AR —AF /T 9300~
95% YRS AR AR R — B R 43 S0 6 5 43
BEEY 3 Mo R E B L-10.L-11 H1 L-12 % k2R E
Wi, HA5 8 F R E B (Cladosporium) |55 A% 7 &
(Alternaria) JEIN & & (Stemphylium), HFE 2 F1E 4
A& M2 WX i g R AR IR L-10,L-11 F1 L-12 43531
RT3 ANRERE 733 7 M AR AL AR AL B
TR ERTHRMEIL ],
*2 REERFI LI ER

Table 2 Pathogens sequence alignment results
Bk VYR B (GenBank % 5%5) AR
Strain Genetic strain (GenBank accession number) Similarity/ %
L-10 Cladosporium tenuissimum™ (EU272491. 1) 100. 00
L-11 Alternaria radicina™ HB1(FJ958190. 1) 97. 91
L-12 Stemphylium solani™ SS21(AF203448. 1) 99. 59

g5 E A R AR 2 3 RS R R IR
RS ER, 2B S FEMEIH 4 ITS rDNA 75
SIHTEERE 3 MRE T 735 B TR R A% R L R
3 itig

TR Z /T, PRSI IS B R R F 4 B 3
RS T L TR » 17 5 | RS SR 5 8 T B A 3 L A A
B TR AR, D40 B8 R R T 5 | R P SR o S T e R AL
HB R R R WL WS . B S R
b DX 5 7 T R B T P 40 ik e R B L R
G2 Ry FH Y25 5 B 5 5 |V Vb X e 3
BEEEARRERENEEE R AW ER,
SMEREERETLAMEW ], MEEEORE. L3RE
PR FEOC B 0 A e, P A R Dy R R
B PEIRGE BRI R R P 2 S A e
AR, R H S e R IR A R R A B

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ ¥ 201524):100~108

- YR -

35| M HUBGSS Alternaria sp.G55 (KM215622.1)
3 HEFE AL BGS0 Alternaria sp. G50 (KM215650.1)

L-11

L-10

HA% AR 255 JBRGT-S32 Alternaria brassicae® RGT-S32(HQ674659.1)
G JBHB Alternaria radicina® HB1(FJ958190.1)

RN EE B SS1 Stemphylium solani SS1(AF203451.1)

HIWEEEC94.1 Stemphylium solani® C94.1(JQ936290.1)

kRSS2 Stemphylium solani™ SS21(AF203448.1)

69 HINNELIE Stemphylium sp.(JX164072.1)

efm Cladosporium tenuissimum™(EU272491.1)
RHUBLH14 Cladosporium cladosporioides” LH14(HQ832794.1)

15|41 B F0910-49U4 Cladosporium sp. F0910-49U4 (HG008746.1)
HifJEBS Cladosporium sp. BS(BEF432298.1)
—
0.05 RHLEWA0000019047 Cladosporium cladosporioides™ WA0000019047(1X981454.1)

B4 BRERNREEZEN
Fig. 4 Pathogenic fungi phylogenetic tree
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JIT AT 3808 0 A 0 R A e T SR o JOR 45 ) T A
BREE, WM, T SCE R N PR A 4
B B R R AR E s A AR AT X R R S A
B PERRIRE AT T4 E, KA 7T HRIEE. Mk
WR TR YR E S B LEENBRER . AWER
EENSMIEEA IR . HET IR B L E N EUR
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Separation and Identification of Pathogenic Fungi in Blueberry Storage Period

GUO Xiaoyue,DING Yadi, DENG Jia, LIU Huimin, YE Weiyan, LIU Peng
(Academy of Forestry, Southwest Forestry University/Key Laboratory for Forest Resources Conservation and Use in the Southwest

Mountains of China,Ministry of Education, Kunming, Yunnan 650224)

Abstract:In order to determine the pathogenic fungi species of storage rot blueberry in Yuxi City, Yunnan Province, the

fruits were collected at Chengjiang County. Naturally infected fruits were used as material. Pathogenic bacteria was

cultivated with tissue isolation. After the isolation and purification of fungi, pathogenic fungi were identified with

morphological observation,ITS rDNA (Internal transcribed spacer) area sequence analysis. The results showed that three

pathogenic fungi were separated from the disease occur on blueberry fruit during storage. Three fungi were

Cladosporium, Alternaria and Stemphylium. The results of this study provided a theoretical foundation for blueberry

storage rot disease prevention and control in Chengjiang County.

Keywords : blueberry; pathogenic fungi;isolation;identification
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