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Identification of Two Botryosphaeria dothidea Strains Infec-
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Siging YI', Guangning PENG' | Kaifa GUO', Jianhong YAN’, Yanhong LEI' | Shiyu CAO', Xianzhi NI', Chenzhong
JIN', Hongyan LIU"*

1. Key Laboratory of Green Prevention and Control for Pests, Hunan University of Humanities Science and Technology, Loudi 417000, China; 2. Loudi Bureau of

Agriculture and Rural Affairs, Loudi 417000, China

Abstract
Province and to screen effective control agents. | Methods ] Twenty leaf spot samples were collected from yellow peach planting bases in Lengshuijiang and

[ Objectives | This study was conducted to clarify the species composition of pathogens causing leaf spot disease in yellow peach in Loudi area of Hunan

Shuangjiang, Loudi City. Two isolates were obtained through tissue isolation and purification. Identification was performed based on morphological characteristics
combined with rDNA-ITS and Bt-2a gene sequence analysis and pathogenicity assay. [ Results] The pathogen causing yellow peach leaf spot in this area was Botry-

osphaeria dothidea. [ Conclusions] This study provides a reference basis for the prevention and control of yellow peach leaf spot in Loudi area.
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Yellow peach (Amygdalus persica) , belongs to Amygdalus 1.
in the Rosaceae family. It is characterized by golden-yellow skin,
tender and juicy flesh, and a relatively high content of soluble sol-
ids. The fruit is known for its multiple health benefits, including
lowering blood lipids, promoting bowel movement, enhancing im-
munity, and removing spots. With its excellent edible quality,
economic value, and strong tolerance to cold and drought, yellow
peach is widely cultivated in regions such as Hunan, Zhejiang,
Anhui, Shandong, and Shanghai. It is cultivated in hilly and
mountainous areas of Hunan Province at altitudes below 1 400 m.
The distinctive yellow peach industry has become a pillar industry
for rural revitalization in the region''’. In recent years, cities such
as Lianyuan and Lengshuijiang in Hunan Province have vigorously
promoted the high-quality development of the yellow peach indus-
try. Iis cultivation area has reached nearly 0.26 x 10* hm’, and
the Shuiyunfeng Yellow Peach of Lengshuijiang City has been cer-
tified as a National Geographical Indication Agricultural Prod-
uct'”’. Botryosphaeria dothidea is the most common species in the
genus Botryosphaeria. It has a broad host range and can infect
more than 50 plant species in 34 genera of 20 families. Various
fruit trees, including apple, pear, peach, grape, and kiwifruit,
are frequently infected by B. dothidea, leading to diseases such as
ring rot in apples and pears™ | infectious gummosis in peach™
grapevine canker”' | and ripe rot in kiwifruit fruit'®’. In the stud-

y, two Botryosphaeria strains were isolated from the leaves of the
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Shuiyunfeng Yellow Peach orchard in Lengshuijiang City, and
subjected to observations of cultural characteristics and morpholog-
ical features, as well as multi-gene sequence analysis. Additional-
ly, their pathogenicity was assessed. The study aimed not only to
clarify the taxonomic classification of these strains, but also to
demonstrate that Botryosphaeria can infect not only the fruits and

branches, but also the leaves of yellow peach trees.

Materials and Methods
Experimental materials

In July 2024, a total of 20 typical leaf disease samples of
yellow peach were collected from Huangtao (yellow peach) plant-
ing bases in Shuangjiang Township, Loudi City, and Lengshui-
jiang City. The diseased leaves of yellow peach exhibited circular
or elliptical lesions measuring 2 —4 mm in diameter. The lesion
margins appeared purplish-brown to reddish-brown, accompanied
by faint concentric rings. In the later stages of infection, a gray-
ish-brown mold-like substance formed on the surface of the le-
sions. The central part of the lesions dried out and eventually de-
veloped perforations, and a clear boundary could be observed be-
tween diseased and healthy tissues. The collected samples were
promptly transported to the laboratory for subsequent isolation and
culture.
Experimental methods
Isolation and purification of pathogen Pathogenic fungi were
isolated from peach leaves showing typical symptoms using the tis-
sue isolation method"’. In specific, diseased peach leaves were
surface-sterilized with 75% ethanol and air-dried. Tissue pieces
measuring 5 mm X 5 mm were excised from the junction between
diseased and healthy areas. On a clean bench, the tissue pieces
were treated with 1% sodium hypochlorite for 60 s, rinsed three
times with sterile water, and dried with sterilized filter paper. The

tissue pieces were inoculated onto PDA plates, with four pieces
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per plate, and incubated at 25 °C for 72 h to allow growth. Once
the colonies had grown to a suitable size, mycelia from the colony
edges was selected for purification. Some strains were further puri-
fied by single-spore isolation using WA medium. The purified
strains were preserved on PDA slants and stored at 4 °C for later
use.

Observation of cultural characteristics and morphological fea-
tures of the pathogen The isolated strains were cultured on
PDA medium at a constant temperature of 25 °C, and their colony
morphology, color, and other characteristics were observed. To
induce the formation of fruiting bodies, the fungi were inoculated
onto PDA medium and incubated in a cultivation chamber at 24 °C
under ultraviolet light for 5 d. The morphological features of the
conidiomata and conidia of the isolates were examined under an
optical microscope.
Molecular identification = DNA extraction of the pathogen:
Based on the morphological identification data, representative
strains were selected and cultured on PDA medium for 5 d. Fresh
mycelia were then collected, placed in a sterilized mortar, and
ground with liquid nitrogen. DNA was extracted from the pathogen
using a DNA extraction kit. Subsequently, PCR amplification was
performed using primer pairs ITS1/ITS4, EF1-986r/EF1-728f,
and BT-2a/BT-2b.

The PCR reaction system was prepared as follows: upstream
primer ITS1/EF1-986r/BT-2a 2 pl, downstream primer ITS4/
EF1-728F/BT-2b 2 ul, 2 x Easy Taq PCR SuperMix ( +dye) 25 pl,
DNA template 1 pl, and ddH,0 added to a total volume of 50 pl.

The PCR amplification protocol consisted of following steps:
initial denaturation at 94 °C for 4 min, followed by 30 cycles of
denaturation at 94 °C for 30 s, annealing at 55 °C/48 °C/58 C
(ITS/EF1-986r/Bt-2a)for 30 s and extension at 72 °C for 40 s,
and a final extension at 72 °C for 10 min after cycling. After the
reaction, the PCR products were detected by 1% agarose gel
electrophoresis. The PCR products amplified with different prim-
ers were then sent to Sangon Biotech (Shanghai) Co., Ltd. for
sequencing.

Sequence alignment and phylogenetic tree construction; After
sequencing, the obtained gene sequences were corrected and sub-
jected to BLAST analysis via the GenBank database to retrieve and
compare homologous sequences. Relevant sequences were down-
loaded to compile a dataset containing genetically related sequence
resources. Using bioinformatics methods, phylogenetic comparison
was conducted between the experimental strains and representative
species recorded in the database. A phylogenetic tree was con-
structed using MEGA 7. 0 software. Based on the degree of se-
quence homology and the phylogenetic relationships depicted in
the tree, the taxonomic status of the strains was determined, enab-
ling molecular identification of the isolates.

Results and Analysis
Typical field symptoms of yellow peach leaf spot disease

In Loudi area, yellow peach leaf spot disease can occur from

the sprouting stage to the maturity stage. In the early stage of in-
fection, circular or nearly circular lesions appear on the leaves,
with diameters ranging from approximately 1 to 4 mm. The lesions
exhibit faint concentric rings and purplish-brown margins. As the
disease progresses, grayish-brown mold-like substances develop on
the lesions. The central parts of the lesions dry out and fall off,
while the surrounding leaf tissue turns yellow, and the lesions
gradually enlarge. When adjacent lesions merge and the necrotic
tissue detaches, perforation symptoms appear on the leaves. The
edges of the perforations are neat, and when numerous perforations
occur, the leaves may subsequently abscise (Fig. 1). Yellow
peach brown spot perforation disease primarily affects peach tree
leaves, but can also damage new shoots and fruits.
Colony and morphological identification of the isolated strains

Two strains of B. dothidea were isolated from 20 diseased
peach leaf samples. On PDA plates, both test strains formed cir-
cular colonies that were initially white. After 5 d of culture, the
colonies began to turn grayish-green, with dark green coloration on
the reverse side. The colonies exhibited a growth rate of 34.5
mm/d and produced abundant aerial hyphae (Fig. 2A). When
induced under ultraviolet light on pine needle PDA medium,
conidiomata were produced ( Fig. 2B). The conidiomata were
spherical, with an average size of approximately 221.2 (214.2 -
244.8) um x 225.9 (204 -255) pm (Fig. 2C - D). Conidia
developed inside the conidiomata. Observations revealed long fusi-
form, colorless, single-celled, and thin-walled structures, featu-
ring a smooth outer wall that occasionally contained 1 —2 septa.
Based on these morphological characteristics, the isolates were
preliminarily identified as belonging to the genus Botryosphaeria.
Molecular identification of the strains

Polymerase chain reaction (PCR) amplification targeting the
ITS gene sequence was conducted for two pathogenic strains. De-
tection via agarose gel electrophoresis successfully yielded specific
bands approximately 500 bp in length. The obtained sequences
were subsequently uploaded to the National Center for Biotechnol-
ogy Information ( NCBI) database, and homology analysis was
performed using the Basic Local Alignment Search Tool
(BLAST). The 18S rRNA ITS gene sequences of the two patho-
genic strains showed over 99. 75% similarity with the previously
dothidea ( GenBank
MN918795. 1), Fusarium oxysporum ( GenBank accession no.
MN959996. 1), and Diaporihe perseae ( GenBank accession no.
MG745373.1). Based on the analysis of pathogenicity test re-

sults, only the strain with the strongest pathogenicity was selected

deposited strains  B. accession  no.

for phylogenetic analysis using MEGA7. Branch support rates were
calculated through the bootstrap method with 1 000 repetitions.
The phylogenetic tree analysis further confirmed that this pathogen
clustered within the same branch as B. dothidea, with a support
rate of 100% (Fig. 3). Finally, integrating morphological char-
acteristics and molecular biological identification results, the

pathogen was conclusively identified as B. dothidea.
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A. Field symptoms; B, C. Pathogenicity assay of isolates; D. Control.

Fig. 1 Field symptoms of yellow peach leaf spot disease and pathogenicity assay

Fig. 2 Colony and morphological characteristics of the isolates
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Fig. 3 Phylogenetic tree constructed based on ITS and Bt-2a gene
sequences of representative strain

Conclusions and Discussion

The yellow peach industry has become a prominent emblem of
the development philosophy that "lucid waters and lush mountains
are invaluable assets" in Loudi area. It serves as a pivotal force in
poverty alleviation, enriching residents and strengthening the city,

and provides solid support for the effective linkage between

targeted poverty alleviation and rural revitalization. In recent
years, the cultivation area of yellow peach in Loudi area has in-
creased annually, accompanied by increasingly prominent issues of
pests and diseases”®’. Yellow peach trees may be affected by dis-
eases at various stages of growth and development, among which
fungal diseases are particularly diverse and can damage all parts of
the tree. Different types of diseases primarily target different parts
of the peach tree. The most common diseases include leaf curl,
shot hole disease, gummosis, brown rot, anthracnose, soft rot,
and leaf spot disease. Leaf spot disease is one of the most preva-
lent and severe diseases affecting cherry trees. It directly impairs
leaf photosynthesis, weakens tree vigor, and leads to reduced
yield and quality of yellow peaches, resulting in significant eco-
nomic losses.

Fungi of the genus Botryosphaeria are widely distributed in
the world. Species within this genus and their anamorphic stages
act as common pathogens, saprophytes, or endophytes in many
monocotyledonous, dicotyledonous, and gymnosperm plants™’.
They cause symptoms such as leaf spots, shoot blight and necro-

. . 10-11
sis, stem cankers, and fruit or seed rot' .

. Fungi of the genus
Botryosphaeria can cause diseases in many fruit trees, leading to
weakened tree vigor, reduced fruit yield and quality, and in se-
vere cases, entire tree death, resulting in significant harm and
economic losses. Existing literature reports that B. dothidea in-
fects and damages plants of the Rosaceae family, causing diseases
such as peach branch gummosis'™’ | cherry leaf spot'™' | and ki-
wifruit soft rot""* ™"/

In this study, based on morphological characteristics and
analysis of the 28S rRNA ITS and Bt-2a gene sequences, com-
bined with phylogenetic tree results and pathogenicity assays,
B. dothidea was conclusively identified as the pathogen responsi-
ble for leaf spot disease in yellow peach trees in Lengshuijiang and
Shuangjiang, Loudi City, Hunan Province. Furthermore, Yu
et al. " isolated a B. dothidea strain from ‘ Jinxiu® yellow peach
fruit. Whether infection of yellow peach leaves subsequently leads
to transmission and infection of the fruit requires further investiga-
tion in subsequent studies.

( Continued on page 53)
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