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Identification of fruit spot pathogen on the fruit of Bingtang oranges in
Yuxi area of Yunnan province and laboratory screening of fungicides

GUI Yao'** HU Junhua'**" ZHANG Rong* ZI Liling* SHI Yunting*

(1.Citrus Research Institute, Southwest University, Chongqing 400712, China; 2.Citrus Research Institute, Chinese
Academy of Agricultural Sciences, Chongqing 400712, China; 3.Fruit Tree Science Observation and Experimental
Station in Southwest China, Ministry of Agriculture, Chongqing 400712, China; 4.Yunnan Yuxi Citrus Research
Institute, Yuxi, Yunnan 653100, China)

Abstract: Bingtang oranges with fruit spot were collected in Yuxi area of Yunnan province in 2017, the pathogens were
isolated from typical lesions of Bingtang oranges. According to the morphological characteristics, pathogenicity and a
variety of conservative gene sequence analysis, the pathogens were identified and the drugs against the pathogens were
screened in the laboratory. The results showed that the isolated three strains guo-1,NS2-2 and NS2-6 belong to Phoma
sp., which had strong pathogenicity to the leaves and fruits of the current year’s Bingtang orange; the phylogenetic
analysis based on /TS, SSU, EF1-a, LSU, TUB and ACT showed that the pathogenic bacteria were in the same branch
with Phoma sp.; the inhibition effect of 3% thiamycin wettable powder, 11.5% pyrazoxystrobin suspension, 22.5%
prochloraz water emulsion and 60% dimefon water dispersible granule on the pathogen was obvious.
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Table 1 Primers and sequences used in this study

(5—3) /bp
ITS ITS1 TCCGTAGGTGAACCTGCGG 508 [11]
1TS4 TCCTCCGCTTATTGATATGC
LSU LROR ACCCGCTGAACTTAAGC 899 [12]
LR5 ATCCTGAGGGAAACTTC
SSU NMS1 CAGCAGTGAGGAATATTGGTCAATG 606 [13]
NMS2 GCGGATCATCGAATTAAATAACAT
tub2 Bt2a GGTAACCAAATCGGTGCTGCTTTC 320 [14]
Bt2b ACCCTCAGTGTAGTGACCCTTGGC
EFI-a EF728 CATCGAGAAGTTCGAGAAGG 340 [15]
EF986 TACTTGAAGGAACCCTTACC
ACT ACT-512 ATGTGCAAGGCCGGTTTCGC 254
ACT-783 TACGAGTCCTTCTGGCCCAT
1.2.4 F@A=E l*]—%.‘j]/ﬁ"li'i NS2-2 NS2-6 guo-1
[16] " 7d 14
d
PBT 100%
5d
12( 2)
VAN,
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2.1 kERE RPTRAE R R BUR = R BUR 14 NS2-6  guo-1
2016 2.2 RMEBUREESZS FEYFERIE
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1~6 mm
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pum
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Fig.l Symptom of Bingtang orange with a new type fruit spot 2.1~3.2 1~2
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Fig.2 Symptoms of Bingtang orange inoculated with pathogen strain guo-1, NS2-2 and NS2-6
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1~6 guo-1 PDA MEA OA 7~12 NS2-2  PDA MEA OA
13~18 NS2-6 PDA MEA OA
3 HUREHKE PDA. MEA. OA EIEsrMRAS4HE
Fig. 3 Morphological characteristic of isolated strains guo-1, NS2-2, NS2-6 on OA, MEA, PDA culture media

El 4 PDAEHFEL guo-1 BRI L. FaSEMSERT

Fig. 4 Characteristic of mycelium, pycnidiums and conidium from strain guo-1 on PDA medium
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Fig.5 Phylogenetic tree of strains guo-1,NS2-2 and NS2-6 constructed by neighbor joining method based on I7S, SSU, TUB, EFI - a and ACT
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combined sequences

REFIBHE RN F S 11.5% 22.5% 60% -
( 2 39 50% ECs 1.000 0 pg/mL
R2 FRETMSBERMNEIER
Table 2 Antibacterial effect of different fungicides on the isolated strains
ECso/(ngmL™")  ECs/(ug'mL™)
3% Y=6.164 9+0.836 8X 1.077 0 0.000 1 0.002 0
11.5% Y=6.176 0+0.360 9X 1.498 0 0.000 6 1.960 6
22.5% ¥=9.370 1+2.064 1X 2.176 0 0.007 6 0.0319
60% ¥=5.087 0+0.927 1X 0.9850 0.8057 19.429 4
50% Y=4.948 9+0.245 9X 2.0230 0.974 6 2.6300
75% Y=4.952 3+0.441 8X 0.979 0 1.2822 1020.227 5
16% Y=4.828 6+0.828 1X 0.9820 1.6107 56.821 6
60% Y=3.882 5+1.405 1X 1.070 0 6.241 6 50.977 3
40% Y=4.482 6+0.512 1X 0.997 0 10.242 0 32594531
70% Y=4.331 4+0.649 1X 1.2310 10.714 6 1 009.819 2
80% Y=4.421 8+0.228 0.X 0.787 4 5179118 2.32>10"




330

http://xb.hunau.edu.cn 2020 6

60%

guo—1

3

sp.)

5 guo—1
75% -
- 40%
1.000 0 11.000 0

16% -

70% ECs
80%
guo—1

LSt

(Phoma
3%
22.5%

11.5%
60%

80%
40%

70%

Phoma sp.

Bk

(1]

(2]

BOEREMA GH DE GRUYTERJ NOORDELOOS M
E etal Phoma Identification Manual[M]. Wallingford
ABI 2004

[J] 2009 28(6) 765-768
WUL HUXQ LOUBG
of Ajuga multiflora and its pathogen[J] Mycosystema
2009 28(6) 765-768

etal The blackleg disease

[D] 2009
ZHANG CY Identification and biological characterization
of fungal pathogens[D]. Kunming Yunnan Agricultural
University 2009

[N 2006 21(3) 81-82
CHANGJ JINJX ZHANGHK etal Identification
on the pathogen o f stem wilt of Scutellaria baicalensis in
Shaanxi[J] Journal of Northwest Forestry University
2006 21(3) 81-82

]

[11]

[12]

[13]

[14]

1991 14(4) 121-122
CHENCX HUANGY H Preliminary investigation of
Citrus stem blight[J] Jiangxi Citrus Plant Protection
1991 14(4) 121-122
]
2018(3) 40
BAI B Yunnan Yuxi citrus industry is developing
China Fruit News 2018(3) 40
[M]

rapidly[J]

2001 454-458

LUJY Plant Pathogenic Mycology[M] Beijing China
Agricultural Press 2001 454-458

XIAO C L ROGERS J D A postharvest fruit rot in
d'anjou pears caused by Sphaeropsis pyriputrescens sp.
nov[J] Plant Disease 2004 88(2) 114-118

CAIL HYDEKD TAYLORP etal
approach for studying Colletotrichum[J]
Diversity 2009 39 183-204
AVESKAMPM M DE GRUYTERJ WOUDENBERG
JHC Highlights of the Didymellaceae A
polyphasic approach to characterise Phoma and related

A polyphasic
Fungal

et al

pleosporalean genera[J] Studies in Mycology 2010
65 1-60

WHITETJ BRUNST LEES etal Amplification and
Direct Sequencing of Fungal Ribosomal RNA Genes for
Phylogenetics [M] San Diego USA Academic Press
1990 315-322

GLASS N L DONALDSON G C Development of
primer sets designed for use with the PCR to amplify
conserved genes from filamentous ascomycetes[J].
Applied and Environmental Microbiology 1995 61(4)
1323-1330

LIKN ROUSEDI GERMANTL PCR primers that
allow intergeneric differentiation of ascomycetes and
their application to Verticillium spp.[J] Applied and
Environmental Microbiology 1994 60(12) 4324-4331
BAKKEREN G KRONSTAD J W LEVESQUE C
A Comparison of AFLP fingerprints and ITS sequences
as phylogenetic markers in
Mycologia 2000 92(3) 510
CARBONE I KOHN L M A method for designing
primer

ustilaginomycetes[J].

studies in filamentous
ascomycetes[J] Mycologia 1999 91(3) 553

FANG Z D Research method for plant pathology (in
Chinese) [M] 2007

sets for speciation

Beijing China Agriculture Press

(M] 2003
BAIJ K Sphaeropsidales Phoma Phyllosticta Chinese

Flora[M] Beijing Science Press 2003

FiERE: FTEHK
EX g F 4



