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Abstract: [Objective] In order to provide new fungi resources for the biological control of apple dis-
eases, the endophytic fungi from healthy branches of Malus sieversii were isolated and identified.
[Methods]Endophytic fungi were isolated from branches of M. sieversii by tissue separation method.
Strains were screened out with significant antagonism activity against three pathogens (Botryosphaeria
dothidea, Colletotrichum gloeosporioides and Phomopsis mali) of apple trees. The morphology and mo-
lecular biology were applied to determine the classification of the strains. [Results] A total of 75 endo-
phytic fungi were isolated, among which 56 strains were from the phloem and 19 strains from the xy-
lem. Five strains (E-m6, S-p5, S-m2, S-p6 and E-p5) were screened out with strong inhibitive effects on
mycelia growth of three apple tree pathogens. The highest inhibitory rates of the selected strains against
B. dothidea, C. gloeosporioides and P. mali were 73.39%, 73.52% and 82.19%, respectively. The
lengths of ITS regions of E-m6, S-p5, S-m2, S-p6 and E-p5 were 593 bp, 554 bp, 585 bp, 430 bp and
575 bp, respectively; and the length of TUB gene of S-p6 was 420 bp. Combined with morphological,
ITS and TUB phylogenetic trees analysis, the strains E-m6 and S-p5 were identified as Aspergillus ni-
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ger, S-m2 was identified as Aspergillus flavus, S-p6 was identified as Rosellinia sp., and E-p5 was iden-

tified as Chaetomium globosum.[{Conclusion]In this study, five strains of endophytic fungi with biocon-

trol potential were screened out from M. sieversii branches, which could provide not only new microbi-

al resources for the biological control of apple stem diseases, but also a basis for the study on endo-

phytes of M. sieversii in the future.

Key words: Malus sieversii; Endophytic fungi; Antifungal activity; Botryosphaeria dothidea; Colletot-

richum gloeosporioides; Phomopsis mali
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a. The pathogen was Botryosphaeria dothidea; b. The pathogen was Colletotrichum gloeosporioides; c. The pathogen was Phomopsis mali.
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Fig. 1 Antibacterial effect of six endophytic fungi on three apple pathogens
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The data in the figure means the average inhibition rate + SD. The letters indicate that the data is significantly different at the 0.05 level by Duncan’s

new multiple range test.
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Fig. 2 The inhibition effect of endophytic fungi to Botryosphaeria dothidea, Colletotrichum gloeosporioides and

Phomopsis mali
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a. Colony of strain E-p5; b. Ascospores of strain E-p5; c¢. Colony of strain E-m6 and S-p5; d. Conidia of strain E-m6 and S-p5; e. Colony of strain

S-m2; f. Conidia of strain S-m2; g. Colony of strain S-p6; h. Ascospores of strain S-p6.
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Fig. 3 Colony and spore morphology of endophytic fungi
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Fig. 4 The phylogenetic tree based on sequences of rDNA-ITS and TUB gene
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