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The 16S rRNA Gene Sequences and Growth
Characteristics of Two Nitrogen Fixing Endo-
bacteria Strains from Sugarcane Stalk

XING Yong-Xiu' YANG Li-Tao' HUANG Si-Liang® LI Yang-Rui*

(1. College of Agronomy, Guangxi University, Nanning 530005)
(2. Guangxi Academy of Agricultural Sciences, Nanning 530007)

Abstract: Two N,-fixing isolates, B11S and BSS, were obtained from the surface-sterilized stalks of sugar-
cane variety GT11and RB86-7515 which were bred in Guangxi, China and introduced from Brazil, respec-
tively. Both isolates showed acetylene reduction in nitrogen free media. Classification of both B11S and B8S
was made on the basis of 16S rRNA sequence analysis, and the biological characteristics of the two isolates
were studied. The 16S rRNA sequence of the isolate B11S had a 98.5% sequence similarity to those of many
Stenotrophomonas maltophili and the 16S rRNA sequence of the isolate B8S had a 100% similarity to that of
Agrobacterium tumefaciens (Rhizobium radiobacter). For both growth and nitrogenase activity of the iso-

lates, the optimum temperature was about 31°C. The optimum pH was about 6.0 for their growth but 6.5~7.0
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their nitrogenase activity. The two strains propagated more quickly and showed higher nitrogenase activity
with the increase of carbon concentration in the culture media, and the effect of sucrose was better than that
of the glucose. The growth and nitrogenase activity could be detected when the two strains were cultured in
the media containing different concentration NH," and NO;~, and they grew better and showed higher nitro-
genase activity under suitable nitrogen contents, but the growth of the two isolates was hindered more and
more strongly with the increasing of the nitrogen content.

Keywords: Sugarcane, Endophytic nitrogen fixation bacteria, 16S rRNA, Growth trait
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30°C 120 r/min ,2d tumefaciens(AJ389907 AJ389908  AJ130719)
ODgo 3 100%, B8S
1.8 A EHERIRFIR L 2R E X E 4K B8S 5 B11S 1
& KA E R AR TR F2 M 2
s50mL | 100 g/L ’ { Gamma proteobact (AY162052)
, Og/L 2¢g/L 4g/L 6g/L Stenotrophomonas maltophilia (AJ293467)

10 g/L 0.1 mL , 30°C Stenotrophomonas maltophilia (AJ293470)
120 r/min ,2d Stenotrophomonas maltophilia (AJ293472)
ODéoo 3 N B11S
2 EBRENN Stenotrophomonas maltophilia (AJ293474)

Pseudomonas beteli (AB021406)

2.1 WAERAE RS M

Stenotrophomonas maltophilia (AJ131114)

Stenotrophomonas maltophilia (AB008509)

B

BI11S 1456.23 nmol C,H,/(h-mL) Stenotrophomonas maltophilia (AJ131907)

( 1) Stenotrophomonas sp. (AF409004)

F1 BAOEHEZES BB EREE N 1 FIF DNAMAN4.0 S8R LaEIRY Stenotropho-
Table 1 The nitrogenase activity of the two isolates monas maltophili RAEAEBRIRE

from sugarcane stalk Fig. 1 Phylogenetic tree showed the relationship of strain
B11S with the other strains in GenBank

Isolate Nitrogenase activity[nmol C,H,/(h-mL)]
BSS 20951186 2.3 FREIBEMTRE pH X E ik B8S 5 B11S & K
B11S 1456.23+127.53 *ulﬁl’ﬁ%iﬁ,[‘iﬂq :3-2 ﬂrﬁ'l
3 6
2.2 BWANERRY 16S rRNA EEFH 2 10°C~40°C, 31°C :
16S rRNA 40°C,
B11S pH 6.0 B8S pH3 )
B8S  16S rRNA pH 9 ; B11S pH 3
, B11S  16S rRNA , pH 9 pH
1455 bp, GenBank ,
DQ141193; B8S  16S rRNA 31°C pH 6.5~7.0
1403 bp, ~ GenBank AY850392 24 AREFERMEREREXNEK BSS 5 BIIS
DNAMAN4.0  GenBank Blast , & FBEE M RN Y RN
16S rRNA GenBank
16S rRNA , 7 8 B8S  BI1IS
B11S Stenotrophomonas maltophili >
s Stenotropho- > ,
monas maltophili 98% R ;
BI11S Stenotrophomonas mal- 10 % >
tophili B8S  16S rRNA Agroba- )
cterium  tumefaciens  (Rhizobium  radiobacter) , B8S B11S,
(AY513492 AY513491  AY568505) Agrobacterium BS8S,

© PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



16S rRNA 1735
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Fig. 2 Phylogenetic tree showed the relationship of strain B8S with the other strains in GenBank
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