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KLBMP 2436 5 « 1.
1 N NaCl
Table 1 The index of plant growth promoting heavy metal resistance and NaCl tolerance of endophytic bacteria

No. of isolates Nitrogen Phosphate c(TAA) ACC deaminase activity NaCl Cu’™ PH* Cd*" Zn®” Hg'"

fixation  Solubilization /(mg/L) pmol aKA/ (mg Preh) 1% (mg/L)
KLBMP 2429 - - 7.842 +0.008 - 0-21 450 1700 - 100 10
KLBMP 2430 + - 18. 844 £0.003 25.296 £0.422 01 60 2 000 100 100 20
KLBMP 2431 - - 22.587 +£0.013 - 327 60 1500 - - 10
KLBMP 2432 - - - - 15 - 1500 - - 10
KLBMP 2433 + + - - 041 60 1100 - - -
KLBMP 2434 - - 3.290 +0.002 20. 154 £0.670 041 60 2 000 - - 20
KLBMP 2435 - - - - 0-5 250 2000 400 100 40
KLBMP 2436 - - - - 04 650 1 100 100 100 20
KLBMP 2437 + - - - 041 60 600 - - -
KLBMP 2438 + + - 86.542 £0.549 043 60 2000 - - -
KLBMP 2441 - - 43.618 +0.010 23.120 £0.710 04 500 2000 - - 20
KLBMP 2442 + + 2.596 +0.024 60. 673 +0.275 141 60 - - - -
KLBMP 2443 - + 2.037 £0.001 112.933 £0.053 141 80 1900 - 100 50
KLBMP 2445 - - 10. 664 +£0.017 - 19 250 2000 - - -
KLBMP 2447 - - 6.724 +0.002 - 046 350 1000 - - 10
KLBMP 2448 - - - 42.667 £0.268 043 60 2 000 - 100 -
KLBMP 2449 - - 11.382 0. 001 - 09 250 1900 - - -
KLBMP 2450 - - 2.596 +0. 006 8.722 +0. 108 043 40 2000 - - -
KLBMP 2451 - - - - 323 200 700 - - -
KLBMP 2453 - - - - 120 350 1 200 100 - 10
KLBMP 2454 + + 9.184 +0.010 28.534 +£0. 048 0-5 350 1 100 100 100 -
KLBMP 2456 - - 2.164 +0.002 - 39 - 1900 - 100 -
KLBMP 2458 - - 2.854 +0.003 - 04 350 1 800 100 100 -

6 5 14 9 21 22 6 9 11
% 26. 1% 21.7% 60. 9% 39.1% 91.3% 95.7% 26.1% 39.1% 47.8%

TAAACC quantitative analysis of the data expressed as mean value + SD
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Table 2 The community structure accession number and 16S rRNA gene sequence homology of the isolated endophytic bacteria

Nearest type strain Origin of nearest

No. of isolates Genus Accession No Origin Homology type strain
KLBMP 2430 Bacillus JN119341 Stem of S. cannabina B. aryabhattai (EF114313) 99.72 Airspace
KLBMP 2433 IN119344 Root of P. communis B. aryabhattai (EF114313) 99.87 Airspace
KLBMP 2434 IN119345 Root of P. communis B. aerophilus (AJ831844) 99.87 Airspace
KLBMP 2437 IN119348 Leaf of T. chinensis B. pseudofirmus (X76439) 99.71 Lake bank soil
KLBMP 2438 JN119349 Leaf of T. chinensis B. licheniformis (CP000002) 98.43 Lichen
KLBMP 2445 JN119353 Root of T. chinensis B. indicus (AJ583158) 99.51 Aquifers
KLBMP 2447 IN119354 Stem of T. chinensis B. aquimaris (AF483625) 98.90 Sea water
KLBMP 2448 JN119355 Stem of T. chinensis B. aerophilus (AJ831844) 100.00 Airspace
KLBMP 2449 JN119356 Root of T. chinensis B. indicus (AJ583158) 99.86 Aquifers
KLBMP 2450 IN119357 Stem of T. chinensts B. aerophilus (AJ831844) 100. 00 Airspace
KLBMP 2454 JN119360 Stem of S. cannabina B. anthracis (AB190217) 100. 00 Animal
KLBMP 2458 JN119362 Leaf of T. chinensis B. anthracis (AB190217) 99. 85 Animal
KLBMP 2429 Halobacillus JN119340 Stem of S. cannabina H. trueperi (AJ310149) 98.71 Salt lake sediment
KLBMP 2431 IN119342 Stem of S. cannabina H. trueperi (AJ310149) 99.73 Salt lake sediment
KLBMP 2451 JN119358 Root of T. chinensis H. trueperi (AJ310149) 99.67 Salt lake sediment
KLBMP 2436 Exiguobacterium IN119347 Stem of S. alterniflora E. mexicanum (AM072764) 99.57 Animal
KLBMP 2441 JN119350 Root of S. alterniflora E. mexicanum (AM072764) 99.67 Animal
KLBMP 2442 Vibrio JN119351 Root of S. alterniflora V. ruber (AF462458) 99.71 Sea water
KLBMP 2443 JN119352 Root of S. alterniflora V. ruber (AF462458) 99.62 Sea water
KLBMP 2432 Brevundimonas JN119343 Stem of S. cannabina B. naejangsanensis (FJ544245) 97.43 Soil
KLBMP 2435 Serratia IN119346 Stem of S. alterniflora S. nematodiphila (EU036987) 100. 00 Animal
KLBMP 2453 Oceanobacillus IJN119359 Stem of S. cannabina 0. iheyensis (BA000028) 99.87 Deep sea
KLBMP 2456 Staphylococeus IN119361 Leaf of T. chinensis S saprophyticus - subsp.  Saprophyticus

(AP008934) 99. 84
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Phylogenetic neighbour—joining tree of the isolated endophytic bacteria based on the 16S rRNA gene sequences. Numbers on branch nodes are

bootstrap values (1000 replicates). Bar 0.02 nucleotide substitution of 16S rRNA gene sequence.
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2 16S rRNA KLBMP 2447
Fig.2  Phylogenetic neighbouroining tree showing the phylogenetic relationships of strain KLBMP 2447 and closely related Bacillus type strains.
Bootstrap values of >50% (percentages of 1 000 replications) are shown at branch points. Bar 0. 005 nucleotide substitution of 16S rRNA gene

sequence.
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Fig.3 Phylogenetic neighbouroining tree based upon 16S rRNA gene sequences showing the phylogenetic relationships between strain KLBMP 2432
and closely related Brevundimonas type strains. Bootstrap values of >50% (percentages of 1000 replications) are shown at branch points. Bar 0.005

nucleotide substitution of 16S rRNA gene sequence.
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Isolation and biodiversity of heavy metal tolerant
endophytic bacteria from halotolerant plant species located
in coastal shoal of Nantong

e 1 .. 1 Rt .1 .2
Guangkai Bian'  Yueji Zhang  Sheng Qin Ke Xing' Huansong Xie
. . 1#
Jihong Jiang
' Key Laboratory for Biotechnology on Medicinal Plants of Jiangsu Province Xuzhou Normal University Xuzhou 221116
China
? School of Life Science Nantong University Nantong 226019  China

Abstract: Objective We isolated and identified endophytic bacteria from halotolerant plants collected from coastal shoal
of Nantong and investigated their heavy-metal tolerance and plant growth promoting potential. Methods In total 45
strains were obtained from 4 halotolerant plants and 23 representative isolates were selected to detect their tolerance against
NaCl and heavy metals of Cu’* Pb>" Cd** Zn’* Hg>"; plant growth promoting index of nitrogen fixation phosphate
solubilization indoleacetic acid (TAA) production and 1-aminocyclopropane- —carboxylic acid ( ACC) deaminase.

Results Most of the isolates could grow under high consistency of Cu’’ and Pb°*. Of the bacteria 26. 1% had the
ability of nitrogen fixation 21.7% of phosphate solubilization 60.9% of IAA production and 39. 1% of ACC deaminase
activity. The results of 16S rRNA sequencing show that they belonged to the genera of Bacillus Halobacillus
Oceanobacillus  Exiguobacterium  Serratia  Brevundimonas Vibrio and Staphylococcus. Among them strains KLBMP
2432 and KLBMP 2447 were potential novel species. Conclusion The halotolerant plants located in the area of coastal
shoal contain a variety of endophytic bacteria as well as the source of novel taxa. Some of them had the ability of plant
growth promoting and high resistance against heavy-metal Cu®" and Pb’".

Keywords: halotolerant plants endophytic bacteria heavy metal plant growth promoting biodiversity
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