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Isolation and identification of pathogenic fungi in rotten sweet
cherry from Shihezi, Xinjiang
GUAN Bo ZHANG Xuan HU Yu-Chan HU You-Zhen® CHEN Guo-Gang
(The Food College, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Background] Sweet cherries are highly perishable fruits because of their tender and juicy
flesh. Shihezi is one of the newly plantation area of sweet cherry in Xinjiang, however, the economic
losses caused by postharvest rot are huge. [Objective] In order to improve the postharvest quality
and prolong shelf life of sweet cherry, this study aims to isolate and identify the pathogens from
sweet cherry harvested in Shihezi. [Methods] Fungal strains were isolated from decayed sweet
cherry harvested from 136 regiment, Shihezi, and these strains were inoculated back to healthy sweet
cherry to test the pathogenicity according to the Koch’s postulates. Pathogens were identified using
morphological characteristics and internal transcribed spacer (ITS) sequences analysis. [Results]
Five types of filamentous fungi were isolated from the rotten tissue of sweet cherry, in which three
types were pathogens of sweet cherry fruit harvested in Shihezi. The representative strains were
identified by internal transcribed spacer sequences as Mucor fragilis, Fusarium sp. and Penicillium
camemberti, respectively. [Conclusion] M. fragilis, Fusarium sp. and P. camemberti were pathogens
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causing postharvest rot on sweet cherry harvested in Shihezi, Xinjiang.

Keywords: Sweet cherry, Postharvest rotten pathogenic fungi, Isolation and identification
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Figure 1 Soft rot symptom of Xinjiang sweet cherry fruits
TE: A ERESMERRSE: B, C: JEREAIMEBER L.

Note: A: Healthy cherry fruit; B, C: Rotten cherry fruits.
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*1 MEMHER RIS BHERERK

Table 1 Fungi isolated from diseased Xinjiang sweet
cherry fruits
A KR Kokt IYEEHIA

Fungi category Representative strain  Quantity (strains)  IF (%)

1 XJC-01 19 47.5

11 XJC-02 12 30.0

III XJC-03 5 12.5

v XJC-04 2 5.0

A% XJC-05 2 5.0
TE: 0 s AIE T SR b3 B AR F/ T bR B R
a3 kA,

Note: The isolation frequency (IF) was calculated as the
frequency of strain per sample exhibiting fungal growth.

) 47.5%. KBS alifb i 5 S22 R BT A BR ATk
B AR EE AR I, DA S50 1 AR SR S

BELH R BN iR, 72 PDA 5758 Falifb i
eI, SHpI R R I T A . SR BN
FRAITCA RN 1, 11, TV 3 ZRELE A7 PR R
SERTEIE R B BE, 3 KEUR BB A
[>T 2TV 25(/ 2), £ T, 1T, V3 KEFE

3 TREEERERRA

20.00 -
18.00 -
16.00 -
14.00 - d
12.00 - %
10.00 -
8.00 -
6.00 -
4.00 -
2.00 -
0.00

1 Non-wounded inoculation
b Needle-wounded inoculation

= o
Nl
[~

Lesion diameter (mm)

1 1 1 1 1
XJC-01 XJC-02 XIC-03 XJC-04 XIC-05
Different fungi strains

B2 TEEEERERREAAFIHERRIHNRIEER

Figure 2 Lesion diameter of different fungi strains on
Shihezi sweet cherry

T B AR B 1) PR s AN ) Ak 34 ) 22 57 1 2 (P<<0.05).
Note: The different letters above each column diagram denote
significant differences among treatments (P<0.05).

it SR SR BN R . o, T2R224R K
R 22 G 2 b 2 T O™ A SHAR R I IR, (A
BemsiZe, RS BV fkmiil, 7 A Ry
AT, BORSCRIIR(EI3A); 1T 2R 22ARETH 1
R S TR, TR R T A TR

ST FEH AR R SEATR IR L 7S R B B B 2 7S4S AE

Figure 3 Soft rot symptom of Shihezi sweet cherry inoculated with different fungi and morphology of the pathogens
IE: A, BAIC M08 XIC-01, XJC-02 Fl XJC-04 R BT BB R S5 RO BE; D E M F 235124 XJC-01, XJC-02 Al XJC-04

BYEIIET; G, H A L4510 XIC-01. XJC-02 Fl XIC-04 BEIEMI I ; T A1 M 4351k XIC-01 F1 XJC-04 #1 FHETE 2

N ZM2 XIC-01, XJIC-02 Fil XIC-04 FIFTIE A

; KL LA

Note: Symptom of Xinjiang sweet cherry incubated with XJC-01 (A), XJC-02 (B), XJC-04 (C); The front side of colony: XJC-01 (D),
XJC-02 (E), XJC-04 (F); The reverse side of colony: XJC-01 (G), XJC-02 (H), XJC-04 (I); Conidiophore of XJC-01 (J), XJC-04 (M);

Conidium of XJC-01 (K), XJC-02 (L), XJC-04 (N).
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rDNA-ITS J¥41(GenBank % 555 MG273756).,

558 bp Y XJC-02 rDNA-ITS J#51l(GenBank % 5% 5
A MG273757)#1 586 bp ] XJC-04 rDNA-ITS J¥51|
(GenBank & 5%5 4 MG273758). XJC-01, XJC-02
F1 XJC-04 19 rtDNA-ITS J¥41 2441 BLASTn %127
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B4 AAFIMERIHREENERKRESR
Figure 4 Growth rate of pathogenic fungi in sweet cherry
fruit of Shihezi

32 1M bp

2000

1000
750

500
250

100

5 JREEH rDNA-ITS EFEFFI8 PCR 18
Figure 5 PCR amplification of pathogenic fungi rDNA-ITS
sequences

1 M: DL2000 73 Fiebnifl; 1-3 KU I EL A XIC-01 .
XJC-02 Fl1 XJC-04 rDNA-ITS 2 [H # PCR 7=4¥).

Note: M: DL2000 molecular weight marker; 1-3: rDNA-ITS
PCR products amplified from the isolates XJC-01, XJC-02 and
XJC-04.
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Fusarium proliferatum E26F (KY425734.1)
®XJC-02 (MG273757)
Fusarium proliferatum (MF471668.1)

99

Fusarium proliferatum (FJ040179.1)

Fusarium proliferatum A2S1-D96 (KJ767073.1)
Fusarium fujikuroi YN27 (KJ000429.1)
Penicillium oxalicum PO15 (KR233455.1)

0XJC-04 (MG273758)

Penicillium camemberti 095827 (EU664481.1)

98

Penicillium camemberti CBS 299.48 (NR_119396.1)
Penicillium camemberti MA09-L (GQ458020.1)
Penicillium camemberti ATCC_10387 (GQ458039.1)
Mucor racemosus P17 (KX146488.1)

Mucor racemosus xsd08071 (FJ582639.1)

99|

—
0.5

61
51
90
57

Mucor racemosus F13J-1 (KJ911228.1)

0XJC-01 (MG273756)
Mucor fragilis (F1904925.1)

Mucor fragilis Muc 01 (KX550076.1)

Mucor fragilis IA117F2 (KX421446.1)
Mucor fragilis F956 (K'Y348868.1)

99 | Mucor fragilis 100 (JQ085485.1)
Mucor fragilis FHM-3 (KT312817.1)

Bl6 HBEEEEHK XIC-01. XJC-02 F1 XJC-04 ETF rDNA-ITS EEFIINRGH I
Figure 6 Phylogenetic tree based on rDNA-ITS gene sequences of pathogenic fungi XJC-01, XJC-02 and XJC-04
TE: 55 R84 'S5 8 2 B FRTE GenBank FHHE S 70 30ni ERBCFIOR BARIE; O RETRIBIEEHA, 0.5 28 50%

U=/

Note: The sequence numbers in parentheses correspond to the GenBank accession numbers of the reference strains; The numbers at branch
points represent confidence level; The bar scale indicates the rate of substitution per base, 0.5 represents a replacement rate of 50%.

RGRF T, XIC-02 SHITWIEN Fusarium
proliferatum JX Fusarium fujikuroi W32 F
i XIC-04 5H &G Penicillium camemberti X
Penicillium oxalicum 55 KI5 B G R IE A
ARSI, bR XIC-01 BE o B
(Mucor fragilis), XIC-02 %3¢ Tt (Fusarium sp.),

XJC-04 %58 14 5 85 (Penicillium camemberti).,

4 LR
PR T AR R A RUR S, th TR AL
AT AR EY, R4 AL AR R
i, ARRIREE R AW A Ch 7-14 a1,
DRI LR 1 AR A SR i i S AR S B SR HLAY o
B2 TE R L o ASBESE MRS A1 T 1 ™ S B
BRIy S SRZIRITI, d A5/

AP Al 5 2R A A 22 R R T e o R A
BERSCHE T HEE , SRR IALL XIC-01, XJC-02 Al
XIC-04 AR 3 ST T B0 A I 1 H ™
HPERIB I e P D TR o g D R I e o g 2t ik
# 100%, FHH 3 i B by 141 AT 5 ) 4R G RE T o
TR SN EL AR R 3 R TR B0 1 R
S . XIC-01>XIC-02>XIC-04, Z545 9 5 I
TE 2524 AE AL TH (DNA-ITS £51], MI 46 XIC-01
W TE R 5 e BB (Mucor fragilis), XJC-02 % 5E H 5k
J1 W (Fusarium sp.), XJIC-04 %5 N T H %
(Penicillium camemberti),

EA B RIE R, SR ISR S B
o JUA LA 22 RO W BRSO
i E EEA H R (Penicillium expansum) . JKELIR
(Botrytis cinerea). & (Rhizopus sp.). /559
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2% J& 9% (Cladosporium
herbarum) . SCEETREE S (Altemat alternata)%m] ,
RS 7™ i AR AR R S B0 TR R A A — i 22
Fto HOAN, M M X ORAEBER J5 708 00 R Je e i
EA 6 Fl. A7 IREE i (Gibberella avenacea) . IR
B % (Mucor racemosus) . — 2%k )] H (Fusarium
tricinctum) . H.AEHERSILTR (Alternaria alternate) .
W2 H B W (Penicillium polonicum) F1 4% Hh 2% TH
(Aspergillus fumigatus)'®, T K 3% FIAT AL 59 A [ §
kA B e 4 FhEOR S R B A A R
(Monilinia Honey) . BkRIH K AE (Gloeosporium
laeticalor Berk.) . H5#4& 1l J& (Alternaria alternate
(Fr.) Keissl.)F1# %1 J& (Botrytis cinerea Pers. ex
Fro)U AT 67 90 4 T = B A A
HA PR LR AT 140 E, PR 3 U TR 2
MU E R G WEETEM. fragilis). %k ) (Fusarium
sp)FI T 7 5 (P. camemberti), % | BEI5 Y&
a AR RS LA L EOK L KE L KR | B,
Herb BEAE AL B A SR AR R R U
& 55 (P. camemberti)y 2 K FEFL ] i A A8 5 DL Ak
AT, S TR DO R X 2 — LA A AR
F&EZHE, FECHER A I b EPEA B LA
TR AT BE 54 b X 1Y 3 PO AR S AT — 0 19 26
Fo WAL, AW A T FEHEBE R S L 2 N
HOTBAS T 9 BRIFEET, LT rDNA-ITS JEH e
IR S E S RN, 3 B R EE TR 1 O 22 1 B
(Candida sp.), THF53 B ARG 1Y I8 B TR H T H gt
JRE R AE AR SR ST oK T SRR R SR S 30 (U &R 4
B AR BoR), RUVRZEERIEA I FH AW 5t
PERRIE R A BOR R o SR, BSR4 RE I 5 B
B DA R ) TR 7 25 TR S 2R L TR T R SR
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AHIFSE B T 5 R B A T b DRI R
JEEARBEOR A EERN . R EMEEN,
TR R4 i ™ BRSSO . 4 X (B
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AbBH(44 °C | 114 min) AMUBEGS I T LR SR

(Monilinia fructicola) .

S, A BERAARIY R 1) 75 295 1 & 0 2 RN SR S
BEEARRY R Beah, it AR A T AR
THEEZE al R b PR, SR YRR R S B
TRt ELAT Bt A AR FH R 5 2458 100%)1
U, Z5EIAT TR, FX A T H S A
el R AT N DA R A i ipu SR P
PR, ATRE TR AR RS | S A o] T3
PR (- 00 68 S 4R (A R it
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