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Diversity of culturable endophytic diazotrophic bacteria in flue-cured
tobacco in Panzhihua

CHEN Jing'” LIBin> ZENG Qing-Bin’> LUO Ding-Qi* WANG Chang-Quan'
CHEN Qiang' LIU Song-QingS* GU Yun-Fu"

(1. Department of Microbiology, College of Resource, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)
(2. China National Tobacco Corporation, Sichuan Company, Chengdu, Sichuan 610017, China)
(3. Panzhihua Branch, Sichuan Tobacco Company, Panzhihua, Sichuan 617026, China)
(4. Luzhou Branch, Sichuan Tobacco Company, Luzhou, Sichuan 646000, China)
(5. College of Chemistry and Life Science, Chengdu Normal University, Chengdu, Sichuan 611130, China)

Abstract: [Objective] To study the diversity of endophytic diazotrophic bacteria in flue-cured tobacco,
explore the resource of endophytic diazotrophic bacteria, and enrich the gene pool of endophytic
diazotrophic bacteria. [Methods] Pure culture, transcription factor amplification (BOX-PCR), 16S
rRNA gene sequencing, and phylogeny analysis were applied to study the diversity and phylogeny of
endophytic diazotrophic bacteria strains isolated from flue-cured tobacco leaf. The nitrogenase
activities, phosphorus and potassium solubilizing activities and indole-3-acetic acid (IAA) production
of the isolates were also evaluated. [Results] Totally, 62 endophytic diazotrophic strains were isolated
by using Ashby culture media. Based on the BOX-PCR patterns, 16 typical strains were selected for
further 16S rRNA gene sequencing. Phylogeny analysis results based on the 16S rRNA gene sequences
showed that the isolates were affiliated to 3 genera, including Bacillus, Pantoea, and Curtobacterium.
Bacillus was the dominant species among all the isolates. 32.3% (20/62) of the isolates exhibited
nitrogenase activities, 12.9% (8/62) showed abilities in producing IAA, 6.5% (4/62) had phosphate
solubilizing activities and 4.8% (3/62) possessed potassium releasing activities. [Conclusion]
Abundant culturable endophytic diazotrophic bacteria existed in flue-cured tobacco and showed
a potential application prospect.

Keywords: Flue-cured tobacco, Endophytic diazotrophtic bacteria, Biodiversity, 16S rRNA gene
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80V
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Table 1 The agronomic traits of Nicotiana tobacum at rapid growth stage

Sampling point Plant height (cm) Number of leaves Leaf area index  Pitch (cm) Stem diameter (cm) Leaf colour
Caochang 78.4 18 2.00 4.38 6.37
Xinshan 79.2 18 1.89 4.47 6.21
Yunfeng 85.7 18 2.51 5.29 7.10
Renhe 69.7 15 1.55 4.49 5.67
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2.5 BOX-PCR i ERZAE N

BOX PCR
4 62 16
BOX 16 16S
rRNA 1 500 bp
BLAST
2
CC3  Bacillus Bacillus
aryabhattai (KJ009467) 100% YF9
Pantoea Pantoea sp. (KF202777) 91%
( 4) YF4  Bacillus Bacillus sp. (LC065158)
94%
99%
ClustalX MEGA
5.0 (D
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62.5%
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18.8%

x2 BRAEHXERENEEREERMEEE

Nitrogenase activity

Table 2 Nitrogenase activities of the endophytic diazotrophs isolated from Nicotiana tobacum in Panzhihua

Nitrogenase activity

Strain code (umol/(h-mL)) Isolation resource Strain code (umol/(hmL)) Isolation resource
cC2 1.35 RH9 1.93
CC3 1.29 XS1 1.25
CC9 1.60 XS3 0.82
CC12 0.97 XS5 1.92
CC13 1.43 YF13 2.12
CC19 1.24 YF1 1.67
CC1 1.53 YF2 0.95
cC2 1.21 YF7 1.30
RH7 2.03 YF9 1.49
cc4 0.83 YF22 1.47
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x3 BERERREWT IAA. BEHE T

Table 3 TAA production, phosphate solubilizing and potassium releasing activities of representative strains of
endophytic diazotrophs

HD/CD A
Strain code Potassium solubilizing Phosphate solubilizing Indole-3-acefic (a o (1548) production
o o mg/L)
activities activities

YF22 (KU298554) Nd Nd 0.194
CC3 (KU298555) Nd Nd 2314
CC9 (KU298556) Nd Nd 3.940
YF4 (KU298558) Nd Nd 2.597
YF13 (KU298561) Nd Nd 0.459
CC4 (KU298565) Nd Nd 0.283
CC23 (KU298551) 2.50 2.50 Nd
RF9 (KU298552) 3.50 2.50 Nd
YF9 (KU298560) Nd Nd 0.371
XS5 (KU298564) 2.50 2.50 Nd
CC19 (KU298550) Nd Nd 1.643
XS3 (KU298553) Nd 0.75 Nd

Nd HD CD .
Note: Nd: Not detected; HD: Dissolution circle diameter; CD: Colony diameter.

F4 NEERERRERHEESR

Table 4 The identification results of representative strains of the endophytic diazotrophs
16S rRNA

/ . ) ( ) 16S rRNA gene BLAST analysis
Sresteneris Represent?twe strain rDNA type
(accession No.) (strain number)
Nearest type strain (accession No.) Similarity (%)
Bacillaceae YF22 (KU298554) 1(5) Bacillus megaterium (KC311342) 99
CC3 (KU298555) 16 (1) Bacillus aryabhattai (KJ009467) 100
CC9 (KU298556) 13 (1) Bacillus megaterium (KC311342) 99
CC13 (KU298557) 12 (5) Bacillus sp. (HM567010) 99
YF4 (KU298558) 9 (1) Bacillus sp. (LC065158) 94
YE7 (KU298559) 14 (1) Bacillus aryabhattai (KJ009464) 99
YF13 (KU298561) 10 (2) Bacillus sp. (JX575605) 99
CC12 (KU298563) 3 (1) Bacillus aryabhattai (KF208489) 99
XS5 (KU298564) 5(1) Bacillus sp. (KC466112) 99
CC4 (KU298565) 11 (1) Bacillus megaterium (KR150755) 99
Pantoea CC23 (KU298551) 4(2) Pantoea sp. (KP704412) 99
RH9 (KU298552) 6 (1) Pantoea ananatis (KF254658) 99
YF9 (KU298560) 7 (1) Pantoea sp. (KF202777) 91
Curtobacterium CC19 (KU298550) 15 (1) Curtobacterium sp. (KR906477) 99
XS3 (KU298553) 2 (36) Curtobacterium luteum (JX437941) 99
CC24 (KU298562) 8(2) Curtobacterium sp. (KR906477) 99
BOX-PCR

Note: rDNA types were defined based upon the amplification fragment of BOX-PCR.
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Figure 1 Phylogenetic analysis of 16S rRNA gene sequences of representative strains of the endophytic diazotrophs

Note: The scale of lower left means substitution frequency, numbers in brackets means query number of sequence information.
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