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Abstract
In 2021, severely infected trees showing distinct symptoms including branch dieback, necrotic lesions on branches, 
cankers on the shoots, and dark brown discoloration on the stem on Hovenia dulcis were found in the provincial 
forest of Jeollabuk-do located in Jangsu, South Korea. The causal agent of the pathogen was identified as Botryosphaeria 
dothidea based on morphology and sequence comparisons. This is the first confirmed report of B. dothidea causing 
branch dieback and canker on H. dulcis.
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Hovenia dulcis, known as Oriental raisin tree, is one of 
the commonly found trees for use of a food supplement and 
traditional medicine in East Asia, including South Korea 
(Hyun et al. 2010). In 2021, severely infected trees show-
ing distinct symptoms including branch dieback, necrotic 
lesions on branches, cankers on the shoots, and dark brown 
discoloration on the stem on H. dulcis were found in the 
provincial forest of Jeollabuk-do located in Jangsu 
(35°44'12.6"N 127°38'38.5"E) in South Korea (Fig 1). 
Ascostromata were abundantly developed on the dead 
stems (Fig 1C), and asci were bitunicate, clavate or cylin-
drical, which contained hyaline and aseptate ascospores. 
Single-spore isolates were successfully retained by direct 
isolation from ascostromata developed on the stems, and all 
the cultures obtained in this study were deposited in the 

culture collection (CDH) of the National Institute of 
Forest Science, Korea (Accession No. CDH2021-6 and 
CDH2021-7). Genomic DNA was extracted from the mycelium 
of these isolates and was subjected to PCR amplifications. 
Three gene regions, including rDNA ITS, beta-tubulin 
subunit 2 (-tubulin) and translation elongation factor-1 al-
pha (TEF-1) genes, were sequenced using the respective 
primer pairs ITS1/ITS4, Bt2a/ Bt2b and EF1-728F/EF1- 
986R. The species identification was performed by 
BLAST searches in GenBank selecting sequences of key 
isolates from published studies, including the ex-type 
isolate. The sequences of ITS (GenBank Accession Nos. 
OK047713 to OK047714), -tubulin (OK136105 to 
OK136106) and TEF-1 (OK136107 to OK136108) re-
vealed 100% similarity with those of Botryosphaeria dothidea 
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Fig. 1. Symptoms and signs caused by Botryosphaeria dothidea on Hovenia 
dulcis. (A) Healthy tree. (B) Severely infected tree. (C) Ascostromata that 
erupt through the bark. (D) Canker on the twig.

(CBS 115476 for ITS, CBS 110302 for -tubulin and 
TEF-1) (Phillips et al. 2013), confirming its identity. To 
confirm the pathogenicity of the pathogen isolated in this 
study, inoculation trials were performed on ten 15-cm- 
long×5-cm-diameter logs of H. dulcis. Bark of the tree 
was exposed by wounding the cambium using a 10 mm 
cork borer where discs of agar taken from the margins of 
actively growing, 2-week-old cultures, CDH2021-7, were 
placed with the mycelium facing the cambium. To prevent 
desiccation of the inoculum and inoculation points, and to 
reduce contamination, all inoculation points were covered 
with masking tape. The logs were placed in a moist cham-
ber for five weeks. Five non-inoculated controls were treat-
ed with agar disks. Distinct lesions on the cambium of the 
H. dulcis logs were produced by the isolates used in the 
pathogenicity study five weeks after the inoculations. However, 

no signs of disease development were observed from the 
control. The fungus was successfully re-isolated from the 
lesions, fulfilling Koch’s postulates. Although B. dothidea 
has previously been reported in South Korea, which was the 
causal agent of canker and dieback on J. sinensis (Lee et al. 
2020), no disease reports on H. dulcis caused by B. dothi-
dea have been made in Korea (Farr and Rossman 2022). In 
this regard, to the best our knowledge, this is first con-
firmed instance of branch dieback and canker on H. dulcis 
caused by B. dothidea in South Korea. To effectively control 
the disease caused by B. dothidea on H. dulcis in the coun-
try, disease incidences caused by the pathogen must be fur-
ther rigorously surveyed at the national-wide scale.
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