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Abstract: [ Objective] Kiwifruit brown leaf spot disease is the second largest disease in many places
after the bacterial canker disease, which often causes a large number of fallen leaves, resulting in bare
branches and yield losses. This study aims to understand the occurrence of kiwifruit brown leaf spot
disease in Jiangxi province, clarify the pathogens of kiwifruit brown leaf spot disease, and screen of
fungicides that can effectively inhibit the pathogens, helping for the prevention and control of kiwifruit
brown leaf spot disease in Jiangxi. [Method] A survey was conducted on the occurrence of kiwifruit
brown leaf spot disease in kiwifruit experimental stations in four regions including east, west, south, and
north of Jiangxi. Twenty-one orchards distributed in 4 counties named Wuning, Fengxin, Yushan, and
Xunwu were included in this research, a 0 to 9 scale evaluation criterion of kiwifruit brown leaf spot was
used to evaluate the disease severity of individual leaves, and parallel line sampling method with 5 lines in
each orchard was used to evaluate the disease severity of different orchards. Then, tissue isolation of
pathogens was conducted on diseased leaves collected from the epidemic area of kiwifruit brown leaf spot
disease in Jiangxi province. Leaf segments (approximately 1 c¢cm?) were excised from the margins of
lesions were washed in sterile water, surface sterilized in 75% ethanol for 45 s, washed again in sterile
water, dried on sterilized filter papers, and placed on PDA medium containing streptomycin. Cultures were
incubated at 25 °C in dark until colons grown out from leaf tissues, and isolates were purified from the
hypha edge of colons. The pathogenicity was validated by Koch’s postulates, the surface of leaves of
kiwifruit cultivar Jinguo was sterilized with 75% ethanol for 1 min, washed with sterilized water, wiped
with clean soft papers, wounded with sterilized needles, and inoculated with mycelial plugs from PDA
plates, inoculated leaves were incubated at 25 °C in dark for 5 days. The morphology of pathogen was
preliminarily identified through colony, hyphae, and spores. The molecular identification of the strains was
carried out using ITS1/ITS4 primers. The PCR amplicons were sequenced at Sangon Biotech and aligned
to NCBI database. Fourteen ITS sequences of 12 species under genus Corynespora, ten ITS sequences of 5
species under genus Didymella, Alternaria, Diaporthe, Fusarium, and Colletotrichum were used to
construct molecular phylogenetic tree by MEGA 7.0.26 with neighbor-joining method, ITS sequence of
Verticillium dahliae was used as out group in the molecular phylogenetic tree. Using the mycelial growth
rate method, the indoor toxicity of 9 chemicals that have not been used in kiwifruit brown leaf spot disease
was determined. [Result] Kiwifruit brown leaf spot disease occurred seriously in western and northern
Jiangxi, with a Median Disease Rating (MDR) of grade 5 or above in 5 out of 11 survey sites; The

incidence was relatively mild in eastern and southern Jiangxi, with a median disease rating of 0 in all 10



survey sites. The average Disease Indices (DI) of Wuning and Fengxin were 31.94 and 37.16, respectively,
and the incidence rates of kiwifruit brown leaf spot diseased leaves were 100% in epidemic orchards. The
average DI of Yushan and Xunwu were 0.24 and 3.09, respectively, which were significantly less than that
in Wuning and Fengxin. By Koch’s postulates, isolates of KBLS-1 could successfully infect leaves and
cause necrosis lesion symptoms, re-isolation of pathogen from diseased leaves proved that isolates of
KBLS-1 were the pathogen of kiwifruit brown leaf spot. By morphological observation, the spores of
KBLS-1 were of rod-shaped, and several of diaphragms existed in spores, which was in according with
features of Corynespora cassiicola. By molecular identification of the isolates, the ITS sequence of isolate
of KBLS-1 was homologous with C. cassiicola with 100% identity. According to phylogenetic analysis,
ITS sequence of isolate of KBLS-1 was clustered together with C. cassiicola on molecular phylogenetic
tree, and was distinguished from other Corynespora sp. or common pathogens in orchards such as
Didymella sp., Alternaria sp., Diaporthe sp., Fusarium sp., Colletotrichum sp. Thus, the pathogen of
kiwifruit brown leaf spot disease in the main epidemic area of Jiangxi is C. cassiicola. The indoor toxicity
test results showed that prothioconazole, cyproconazole, captan, and myclobutanil had extremely highly
inhibitory effects on kiwifruit brown leaf spot pathogen, these four fungicides could inhibit the growth of
pathogen at low concentrations, with ECso values (ug-mL™") were 17.36, 6.97, 5.30, and 2.50, respectively.
Fenbuconazole, Ningnanmycin, Pyrimidine nucleoside antibiotics, and fosetyl aluminum had highly
inhibitory effects only at high concentrations, with ECso values were 86.12, 106.07, 304.46, and 509.62,
respectively. Picoxystrobin had no obvious inhibitory effect on C. cassiicola in this research. [Conclusion]
Kiwifruit brown leaf spot disease occurs seriously in northern and western Jiangxi, and is relatively mild in
eastern and southern Jiangxi, with the pathogen being identified as C. cassiicola. Laboratory research
showed that prothioconazole, cyproconazole, captan, and myclobutanil can be used as potentially efficient
agents for the prevention and control of kiwifruit brown leaf spot disease.
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Fig. 1 Distribution of sampling sites of kiwifruit brown leaf spot in Jiangxi province
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Fig.2 Disease symptoms of kiwifruit brown leaf spot in orchard
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Table 1 Occurrence of kiwifruit brown leaf spot in Jiangxi province

WEAURTES B ARRSSE % Bt e HoT i

X3, TR b
Region Investigated site D'l of investigated MDR of investigated Average DI of county
sites sites

EHE 757 F i Chi'an orchard 74.89 7 37.16£12.02 a
Fengxin county SR FEERIZ—FH R 1EH Jinguo family farm — new orchard 69.20 7

SRR AR 7 F i Jinguo family farm — old orchard 37.40 5

SHVE A A ARk A BR /A F] Xinxilan ecological agriculture Co., Ltd  25.07 0

FiZ Mk e R Shixi Taoyuanchunfeng orchard 2.62 0

2% A 81 Orchard in Lantian village 13.79 0
KT & TSR 75 K BEA 3% Shouxin family farm in Pingyao village 9.61 0 31.94+13.67 a
Wuning county MRS /NME R E Orchard in happy bay town 18.00 1

B AR H I Orchard in Xialiu village 69.00 7

FLRB R R Orchard in Jiepai village 2.67 0

SR 817 Orchard in Fengkou village 60.44 5
Tl & 75#8 2 317 Orchard in Liudu township 0.60 0 0.24+0.11 b
Yushan county HA AT B 1 Orchard in Zhucun village 0.00 0

JRIEH @ Orchard in Loudi 0.00 0

M A 8178 Orchard in Qiaocun village 0.31 0

TR R Orchard in Zhangshu township 0.31 0
F58 2=k R B Orchard in Lijinkeng 0.00 0 3.09£1.30 b
Xunwu county ZR AT @ Orchard in Dongtuan village 6.67 0

41544 5 Fd Orchard in Gangbei village 3.62 0

Mgt B 17 Orchard in Yangmei village 0.27 0

KA F # 17 Orchard in Changbu village 4.89 0

e RS ERA AN RN TR R BRI E R B (p=0.05),

Note: The lowercase letters after the same column indicate significant difference at 0.05 level.
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Fig.3 Isolates from kiwifruit brown leaf spot diseased leaves
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A. Pathogenicity identification by inoculation, the blue circle in the inoculation diagram represents the inoculation site, and the blank

circle represents the control treatment site; B. Re-isolating of pathogen from diseased leaves.
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Fig. 4 Verification of pathogen by Koch’s postulates and re-isolating of pathogen
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Fig.5 Morphology observation of isolates from kiwifruit brown leaf spot diseased leaves
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Fig. 6 Phylogeny analysis of ITS sequences of KBLS-1
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Fig. 7 Laboratory screening of highly efficient fungicides against C. cassiicola
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Table 2 Inhibition effect of 9 fungicides against C. cassiicola

LRl VB E Yy AR REL ECso/ (pg'mL)
Fungicide name Toxicity regression equation Correlation coefficient

&1 Fenbuconazole y=4.619 3+0.196 7x 0.9108 86.12
THA % Ningnanmycin y=2.895 7+1.038 9x 0.988 8 106.07
IR M Prothioconazole y=4.796 6+0.164 1x 0.989 4 17.36
P MEEL Cyproconazole y=4.507 7+0.584 0x 0.970 8 6.97
e E Picoxystrobin y=2.011 9+0.063 2x 0.891 5 2.98E+59
TR R y=1.575 9+1.378 7x 0.991 7 304.46
Pyrimidine nucleoside antibiotics

L/} Captan y=4.925 6+0.102 7x 0.952 4 5.30

E M Myclobutanil y=4.795 9+0.512 4x 0.924 4 2.50

Z B4R Fosetyl aluminum y=2.055 4+1.087 7x 0.9422 509.62
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