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[11] 1.1
1.1.1 2013 7 GPS
[12-13] (1 45%,
pH 84 25°C
1.1.2 8
(1) ISP5 5¢g
10g L- lg K;HPO,1g KNO;5¢g
100 mL) 1 mL 12 g
1000 mL pH 7.2-7.4 (2)
10g 0.3 g KNO; 2 g MgSO47H,0
10 mg NaCl50¢g 12 ¢
1000 mL pH 7.2-7.4 (3)
x1. XEHIER
Table 1. Information of sampling sites
Sampling site Sample Longitude Latitude Altitude/m
CHAO1 Water E 95°12'58.7" N 36°46'8.6" 2681
CHAO1 Mud E 95°12'58.7" N 36°46'8.6" 2681
CHAO02 Mud E 95°16'29.2" N 36°47'4.2" 2678
CHAO03 Water E 95°18'9.0" N 36°48'41.0" 2675
CHAO3 Mud E 95°18'9.0" N 36°48'41.0" 2675
CHA04 Mud E 95°18'8.1" N 36°48'41.0" 2676
CHAO5 Water E 95°18'6.6" N 36°48'42.1" 2676
CHAO5 Mud E 95°18'6.6" N 36°48'42.1" 2676
CHAO06 Water E 95°18'6.7" N 36°48'42.2" 2678
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Table 2. The number of the moderate halophiles isolated from different Qrhan Salt Lake samples and culture media

Moderate halophiles isolated from different samples

Moderate halophiles isolated from different culture media

Sample No. Sample Strain number Media No. Media Strain number

1 Water 195 1 A 2

2 Mud 38 2 B 0

3 Mud 8 3 C 0

4 Water 43 4 D 91

5 Mud 21 5 E 190

6 Mud 6 6 F 29

7 Water 66 7 G 21

8 Mud 33 8 H 88
Water 11

Total 421 421
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Neighbor-Joining tree showing the phylogenetic relationships of culturable bacteria from Qrhan Salt

Lake based on 16S rRNA gene sequences for Firmicutes and Actinobacteria. The tree rooted was constructed by
Neighbor-Joining method with bootstrap values calculated from 1000 resampling. The numbers at each node that
indicated the percentage of bootstrap supporting. The numbers in the brackets after each strain name are accession
numbers of 16S rRNA gene sequences in GenBank. Bar (.02 at the bottom is the sequence digergence.
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Figure 2. Neighbor-Joining tree showing the phylogenetic relationships of culturable bacteria from Qrhan Salt
Lake based on 16S rRNA gene sequences for Proteobacteria. The tree rooted was constructed by Neighbor-Joining

method with bootstrap values calculated from 1000 resampling. The numbers at each node that indicated the

percentage of bootstrap supporting. The numbers in the brackets after each strain name are accession numbers of
16S rRNA gene sequences in GenBank. Bar 0.002 at the bottom is the sequence digergence.

Firmicutes Bacillus  Gracilibacillus
Paraliobacillus ~ Halobacillus  Bacillus g26
Bacillus g6  Virgibacillus  Ornithinibacillus
Oceanobacillus  Terribacillus ~ Staphylococcus
Fictibacillus12 Actinobacteria
Streptomyces Kocuria Micrococcus3

( 1 3) Proteobacteria Halomonas

( 2 3)

Firmicutes Bacillus Oceanobacillus

Proteobacteria Halomonas

20 15 10

Firmicutes Bacillus 10 ( 3)

(4
Shnnon-wiener Margalef
Shannon
Eveness

Berger-Parker dominance Index

* 3.

X FE
Table 3.
the genus level in Qrhan Salt Lake

BRI AR R R E R RAER KT L8

Relative abundance of culturable bacteria in

Strain number

Phylum Genus

Water Mud
sample sample
Firmicutes Staphylococcus 1 2
Fictibacillus 0 1
Bacillus 1 0
Terribacillus 2 0
Oceanobacillus 15 2
Ornithinibacillus 2 0
Virgibacillus 2 0
Bacillus g6 1 0
Bacillus_g26 0 1
Halobacillus 2 0
Paraliobacillus 1 0
Gracilibacillus 2 0
Bacillus 20 10
Proteobacteria ~ Halomonas 10 5
Actinobacteria  Streptomyces 0 1
Kocuria 0 1
Micrococcus 1 0
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Table 4. The Indexes of biodiversity of main moderate halophilic bacteria

Sample izgt}?sr of Isi?:;?;—,;vlener Margalef Index (Dy,)  Shannon Evenness (E) ESET;::?;? dex (d)
Water part 60 3.571 4.622 1.192 0.246
Mud part 23 2.644 2.870 1.148 0.435
Total 83 3.647 5.417 1.133 0.226

3 w3
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165 ARDRA
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315
106 Firmicutes
3
Firmicutes Bacillus Oceanobacillus
Proteobacteria Halomonas
1 Firmicutes Bacillus
Bacillus
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Community structure and diversity of culturable moderate
halophilic bacteria isolated from Qrhan Salt Lake on
Qinghai-Tibet Plateau
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Abstract: [Objective] I studied the community structure and diversity of culturable moderate halophilic bacteria
isolated from Qrhan Salt Lake. [Methods] I isolated and cultured the moderate halophilic bacteria on different
selective media. After the 16S rRNA gene sequences was amplified and measured, I constructed the phylogenic
tree, analyzed the community structure and calculated the diversity indexes according to the 16S rRNA gene
information. [Results] A total of 421 moderate halophilic bacteria were isolated from water and mud samples in
Qrhan Salt Lake. The 16S rRNA gene information showed that 4 potential novel species belonged to the family
Bacillaceae. Eighty-three model strains belonged to 3 phylurms 6 families 16 genus. Among them, Bacillus sp.,
Oceanobacillus sp. and Halomonas sp. were dominant species. Diversity analysis showed that the diversity of
strains isolated from water sample was higher than that from mud sample, but the dominance degree of strains
isolated from mud sample was higher than that from water sample. [Conclusion] The genetic diversity of moderate
halophilic bacteria isolated from Qrhan Salt Lake was abundant. Also, there were dominant and novel species of

culturable moderate halophilic bacteria in this lake.

Keywords: Qrhan Salt Lake, moderate halophilic bacteria, community structure, diversity
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