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Abstract: [Background] Endophytes associated with plant have a wide range of applications in various
fields, such as promoting plant growth, antagonistic activity, biological nitrogen fixation and degradation
of toxic compounds. [Objective] The purpose of this study is to isolate and identify endophytic bacteria
associated with Origanum vulgare L. and to evaluate their biological control ability against the apple
canker disease in Xinjiang Wild Fruit Forest. [Methods] Culture-dependent method and 16S rRNA gene
sequencing were used to identify the isolated strains. Endophytic bacteria were screened by plate
confrontation method for their ability against the pathogen of apple canker. [Results] In this study, a
collection of 168 endophytic bacteria were isolated from Origanum vulgare L. and identified based on
their 16S rRNA gene sequences as 4 phyla, 5 classes, 8 orders, 12 families and 17 genera. The dominant
genus was Bacillus. Additionally, the results of isolation of endophytic bacteria from Origanum vulgare L.
showed that TSA medium (M1) produced the highest diversity of bacteria, followed by NA medium (M6)
and then Histidine-Raffinose medium (M5). The diversity of culturable endophytic bacteria from
Origanum vulgare L. was rich in Xinyuan Wild Fruit Forest. The distribution of endophytic bacteria in
root was more plentiful compared to that in stem and leaf. Fifty-nine strains of isolated endophytic bacteria
were screened by plate confrontation method for their antagonistic against apple canker. The results
demonstrate that a number of endophytic bacteria which can effectively inhibit the growth of pathogenic
fungi of apple canker. [Conclusion] The diversity of endophytic bacteria associated with Origanum
vulgare L. in Xinjiang was rich. In this study, a number of endophytic bacteria which can effectively
inhibit the growth of pathogenic fungi of apple canker were screened out. Therefore, the results of this
study provide a more abundant and effective source of endophytic bacteria from Origanum vulgare L. for
biological control of apple canker disease in Xinjiang Wild Fruit Forest.

Keywords: Origanum vulgare L., endophytic bacteria, diversity, apple canker, antagonism
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Table 1 The information of plant sampling sites and habitat characteristics

s K Pai (AR TR ANESE FERR AR

Number Sample Area GPS Altitude (m) Habitat Temperature (°C) Climate

N1 Origanum vulgare L. Zhaosu county, Yili,  43°6'43"N, 1796.2 Roadside 20 Cold temperate
Xinjiang 81°2'50"E meadow semi-arid climate

N2 Origanum vulgare L. Xinjiang Wild Fruit 43°22'41"N, 1427.2 Mountain 28 Continental
Forest 83°36'25"E meadow semi-arid climate

N3 Origanum vulgare L. Nalati town, Xinyuan 43°21'55”"N, 2 109.5 Mountain 25 Continental
county, Yili, Xinjiang 84°21'50"E slope semi-arid climate

R2 HEREMESBIERENS

Table 2 Media components for isolation of endophytic bacteria from Origanum vulgare L.

B 'S FIREE AR SR HE Sy

Number Media names Media components (g/L)

M1 Tryptose Soya Agar (TSA) Tryptone 15.0, Peptone From Soybean 5.0, NaCl 5.0, Agar 15.0

M2 Luria-Bertani (LB) Tryptone 10.0, Yeast Extract Powder 5.0, NaCl 10.0, Agar 15.0

M3 ISP 2 Yeast Extract Powder 4.0, Malt Extract 10.0, Glucose 4.0, Agar 20.0

M4 Gause No.1 medium (G1) Soluble Starch 20.00, KNO; 1.00, K;HPO4 0.50, MgSO4:7H,0 0.50, NaCl 0.50, FeSO4-7H,0
0.01, Agar 20.00

M5 Histidine-Raffinose (H-R) Histidine 0.50, Raffinose 2.50, K,HPO, 1.00, MgSO, 0.50, FeSO, 0.01, CaCl,0.02, Agar 20.00

M6 Nutrient Agar (NA) Beef Extract 3.0, Peptone 5.0, Glucose 2.5, Agar 18.0
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Figure 1 Comparison of the isolation effect of endophytic bacteria from Origanum vulgare L. using different medium

30
25

20

The numbers of isolates at genus level

Root Stem

B2 $ZFFALNEMEES HMELE

Co
0_—___-_

Leaf

B Acinetobacter M Microbacterium
Arthrobacter
| Bacillus

Brevibacterium WM Nocardiopsis

B Micrococcus

B Neomicrococcus

B Brevundimonas ® Paenibacillus

B Deinococcus Pseudomonas
B Escherichia Staphylococcus
B Kocuria Streptomyces

Figure 2 Diversity comparison of endophytic bacteria in different tissues of Origanum vulgare L.
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Table 3 Diversity comparison of endophytic bacteria
from Origanum vulgare L.
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Figure 3 Diversity comparison of endophytic bacteria from Origanum vulgare L. in different areas

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1146 A2 AR

Microbiol. China

x4 TEXHHFZENEME S HFELLE
Table 4 Diversity comparison of endophytic bacteria
from Origanum vulgare L. in different areas
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Figure 4 Percentage of endophytic bacteria in total strains
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Figure 5 Bacteriostatic rate of representative endophytic
bacteria from Origanum vulgare L.
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Figure 6 Display of the antagonistic effect of endophyte
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