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Isolation and Diversity Analysis of Endophytic Bacteria in Jiyan 9

YAN Han, LI Hulin, LANG Bin, ZHU Shimiao, CHEN Yue, JI Wenxiu"
(Agronomy College, Yanbian University, Yanji, Jilin 133002, China)

Abstract: To understand the diversity of endophytic bacteria in flue-cured tobacco, using Jiyan 9 of flue-cured tobacco as the test
material, 24, 18 and 16 strains of endophytic bacteria were isolated from roots, stems and leaves of flue-cured tobacco from
Wangqing, Helong and Yanji regions respectively. Preliminary identification and diversity analysis of isolated endophytes were
carried out based on colony phenotypic characteristics and 16S rRNA sequence homology analysis. The results showed that the
endophytes were mainly Proteobacteria, Actinobacteria, and Firmicutes. Among them, Bacillus is a common genus of the three
locations. Neighbor-joining cluster analysis showed that the endophytic bacteria of the three sampled flue-cured tobaccos were
divided into 13, 9, and 11 groups. Comparing 9 phenotypic features by numerical classification indicated that the Wangqing and
Helong strains gathered at the 7.2 level for 5 apparent groups, and the Yanji strains was clustered into 3 apparent groups at the 6.3
level. It provides a theoretical basis for the further application of endophytic bacteria of Jiyan 9.
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Table 1  Soil nutrient profile
Site pH Organic matter/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/
(gke™) (gke?) (gke?) (gke?) (mgkg™) (mgkg™) (mgkg™)
5.34 41.83 2.33 0.48 16.32 103.6 74.2 253.1
5.27 44,56 2.24 0.18 18.13 96.6 58.68 152.4
7.16 24.55 2.15 0.68 13.35 86.8 47.12 123.3
2
Table 2 The clustering analytical characteristics table of bacteria
No. Characters Description number
1 -1 2 -3 -4 5 -6 -7 -8 -9 -10 -11 -12
2 1 2 3 4
3 mm
4 1 2 -3 4 5
5 1 -2
6 1 -2
7 1 2
8 1 -2
9 1 -2; 3
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Table 3 Sources, species and distribution of endophytic bacteria in flue-cured tobacco

Species Number of isolates from different parts
L ocation Nurleer of S'eq.uen.ce
strains similarity/%
Phylum Genus and Species Root Stem Leaf
Proteobacteria Stenotrophomonas sp. 2 100 2
Agrobacterium sp. 2 99~100 2
Moraxella sp. 3 99~100 2 1
Pseudomonas sp. 2 100 2
Methylobacterium 1 100 1
Morganella 1 100 1
Actinobacteria Micrococcus 1 100 1
Arthrobacter sp. 1 100 1
Firmicutes Staphylococcus 1 100 1
Bacillus sp. 7 99~100 1 3 3
Enterobacteriaceae sp. 1 100 1
Sporosarcina sp. 1 100 1
Bacterium” 1 100 1
Firmicutes Bacillus sp. 5 100 3 1 1
Bacterium” 1 100 1
Proteobacteria Acinetobacter 1 99 1
Pseudomonas sp. 4 100 4
Agrobacterium sp. 1 100 1
Actinobacteria Arthrobacter sp. 1 100 1
Micrococcus 1 100 1
Bacteroidetes Leifsonia 2 99~100 2
Chryseobacterium 2 100 2
Firmicutes Bacillus sp. 4 99~100 1 1 2
Macrococcus 1 100 1
Staphylococcus 1 100 1
Actinobacteria Streptomyces sp. 1 100 1
Clavibacter 1 100 1
Microbacterium sp. 2 99~100 1 1
Proteobacteria Methylobacterium 1 100 1
Achromobacter 1 100 1
Sphingopyxis sp. 1 100 1
Bacteroidetes Chryseobacterium sp. 2 100 2
Bacterium” 1 98 1

* Note:*Represents the unaccepted bacilli.
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Table 4 The main colony morphology and proportion of endophytic bacteria in Wang Qing, He Long and Yanji pigenomes

Location ~ Apparent Colony morphology Number of isolated Proportion/%
group strains
A 9 375
B 1 4.17
C 1 4.17
D 9 375
E 4 16.67
A 6 33.33
B 2 11.11
C 5 27.78
D 4 22.22
E 1 5.56
A 3mm 8 50
B 6 mm 6 375
C 2 125
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Fig. 1 Wang Qing's numerical classification cluster map of
phenotypic characteristics of endophytic bacteria

Fig. 2 He Long's numerical classification cluster map of
phenotypic characteristics of endophytic bacteria
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Fig. 3 Yanji's numerical classification cluster map of
phenotypic characteristics of endophytic bacteria
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Fig. 4 Phylogenetic tree constructed by 16S rRNA sequence
of endophytic bacteria in Wangqing flue-cured tobacco
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Fig. 5 Phylogenetic tree constructed by 16S rRNA sequence
of endophytic bacteria in Helong flue-cured tobacco
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Fig. 6 Phylogenetic tree constructed by 16S rRNA sequence
of endophytic bacteria in Yanji flue-cured tobacco
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