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Identification of wilt disease in open- field intercropping cultivation of

melon and pepper in Yanling, Henan province
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Abstract: To clarify the causes of widespread wilting and rotting of plants and fruits in the intercropping system of
thin-skinned melon and pepper in Yanling, Henan province, this study collected typical diseased melon and pepper plants,
as well as rotten fruits, from the affected areas. The pathogen was isolated, inoculated, and re-isolated. Through morpho-
logical observation, pathogenicity tests, and molecular identification, the pathogen was found to exhibit characteristic fea-
tures of Phytophthora spp., including hyphae, sporangia, and sporangiospores. Inoculation experiments demonstrated that
the pathogen caused water-soaked brown lesions on melon and pepper plants and led to water-soaked lesions and white
mold-like growth on infected fruits. Molecular analysis of the ITS sequence confirmed the pathogen as Phytophthora cap-
sici. Furthermore, a plate confrontation assay revealed that the Bacillus velezensis strain 78-2 significantly inhibited the
growth of P. capsici colonies, indicating its antagonistic activity against the pathogen. This study identified Phytophthora
blight as the cause of large-scale wilting and rotting in Yanling”’s melon and pepper crops and provided theoretical support
for early diagnosis and control of Phytophthora blight in melon and pepper, offering critical insights for the sustainable de-
velopment of the melon and pepper industry.
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Fig. 1 Field-collected diseased samples(A) and purified pathogen strain(B)
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Fig. 2 The microstructure of pathogenic mycelium(A), sporangia( B) and motile spores(C)
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Note: A. Melon leaves inoculated with control medium; B. Melon
leaves inoculated with pathogen mycelium block; C. Melon plants inoc-
ulated with sterile water; D. Melon plants inoculated with spore suspen-

sion.
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Fig. 3 Phenotypes of melon plants following pathogen
inoculation on detached leaves and seedlings
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Note: A. Pepper leaves inoculated with control medium; B. Pep-

per leaves inoculated with pathogen mycelium block; C. Pepper plants
inoculated with sterile water; D. Pepper plants inoculated with spore

suspension.
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Fig. 4 Phenotypes of pepper plants following pathogen
inoculation on detached leaves and seedlings
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Note: A.Melon fruit inoculated with pathogen mycelium after 2

days; B. Melon fruit inoculated with pathogen mycelium after 5
days. In the two figures, the left side showed sterile blank medium as
a control, while the right side showed medium inoculated with P. cap-
sici.
5 EHURSNHEHE 2 d(A)FI 5 d(BHRIFRE
Fig. 5 Phenotypes of melon fruit following pathogen
inoculation for 2d (A) and 5d (B)
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Fig. 6 Amplification of the pathogen ITS sequence
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Fig. 7 Phylogenetic tree analysis of the P-1 homologous sequences
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Fig. 8 Effects of strain 78-2 on colony diameter of
pathogen P-1
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Note: A. Control group; B. Treatment group 78-2(+).
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Fig. 9 Growth status of P. capsici P-1 on the Sth day of
plate confrontation experiment
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