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SEEMKFZAERRERE 219 MEEREERINEE

R ERAY KEET k' BA
(1. gl K2 sk 2zpe Bl ASREHEWE LI HNE Il TRIEE h-SE 5 & Bl vl +F
gea et hG HIN 220 730070)
2. Hilta SR AR R R HIN 220 730070)

i E: D8] ARARE DL & REWARF RN A M iAo o A B RURL ) A dd A de
agmAEmiE. [ %1 RA 16S rRNA KB 7 5 B IR 57 Fo 4 38 A ALIBATRZ 7 35 3094 8 kit
. (4R MRFEAF S BRFG 20N EDE T 6 RANAR LA B RS, 76.2%E
HIAGA, LF SHNAMEB S AL LeRBREAIHER; Bk 219 LA 55% B fhk
oyt thkehae ), AAGEEMBARSA R AR 333, PANT L EBRETMHA
0.31 U, EAF#k#R 4% £ 4% 9% H (Rhizoctonia solani). & 3 5 4% % & (Sclerotinia sclerotiorum). %
#a % y% # (Botrytis cinerea). /s Z4R&J& 5% & (Bipolaris sorokiniana)#fe % 717 # # (Alternaria
solani) B4 £5k4E4Lhk 71, 4 PCR &3 A /5, 3RAFT B4k Z19 49 B ZA B (nifH)F 71 4= 16S
rRNA K H 55|, & GenBank ¥ #948K 5 4% 4 EU693340 A= EU236746; HAk Z19 ¥ 2 KX,
FERE, AFAR, FFae, (4598 404 A FIEA 16S rRNA AR 57| Bl RHIE, ST b
A 3 3F J04F # (Bacillus subtilis).
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Identification, pathogen inhibiting and nitrogen fixation of
endophytic bacterium Z19 of Polygonum viviparum
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Abstract: [Objective] In order to screen and identify endophytic bacteria with nitrogen fixation and
pathogen inhibition functions, 21 endophytic bacteria were isolated from Polygonum viviparum on
the Eastern Qilian Mountains in the Qinghai-Tibetan Plateau, China. [Methods] Nitrogen fixation
endophytic bacteria were identified by the 16S rRNA genes sequences analysis, physiological and
biochemical characterization. [Results] The results show that 28.6% endophytic bacteria of Poly-
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gonum viviparum could fix nitrogen and 76.2% had strong antagonistic against plant pathogen, fur-
thermore, 23.8% endophytic bacteria inhibited more than 5 plant pathogen. Strain Z19 had strong
ability of nitrogen fixation and decomposing-cellulose. The cellulase activity was 0.31 U, and ratio of
the diameter of lysis zone to colony diameter was up to 3.33. Furthermore, strain Z19 inhibited
pathogenic fungi, such as Rhizoctonia solani, Sclerotinia sclerotiorum, Botrytis cinerea, Bipolaris
sorokiniana and Alternaria solani. Through PCR amplification and sequencing, the sequence of nifH
gene and 16S rRNA gene were obtained and they were registered in GenBank (accession numbers
were EU693340 and EU236746, respectively). Strain Z19 is rod, Gram-positive, and produce spore.
Based on the physiological and biochemical characteristics and 16S rRNA gene sequence analysis,
719 was identified as Bacillus subtilis. [Conclusion] The study provides new insights for the explo-
ration and utilization of promoting growth and antagonistic endophytic bacteria in alpine grassland.

Keywords: Endophytic bacteria, Screening, Identification, Nitrogen fixation
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41 219 (EU693340)

Azotobacter chroococcum (M73020)

5
75
93 Azotobacter chroococcum (EU693338)

— Bacillus sp. (AY373366)

Bacillus sp. (EF471734)

0.1

Agrobacterium tumefaciens (F1822995)

1 Z19nifH EAMRSEL EH

Figure 1

The nifH gene phylogenetic tree of Z19 strain

TE: #5590 GenBank %5155 4330 FAETF N A RIE HAM L 2B 0.1 MR k.
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch point is the percentage
supported by bootstrap. Line of 0.1 is the substitutions per nucleotide position.
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Figure 2 The colony of Z19
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Figure 3 Gram stain of Z19
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Figure 4 The optimum pH of Z19
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Table 1 Some of physiological and biochemical characteristics of Z19

E R E| 719 il B 2 HLT B G H 719 Al 2 AT

Test items B. subtilis Test items B. subtilis
Ml Catalase + + | AR Gas production from glucose - -
5|3 Formed indole - - &R Use of glucose + +
AEBR Eh 1A L Nitrate reduction % ' H & Use of manicol + %
V-P {55 V-P test ABEFIH Use of xylos + +
L PRERERFIH Benzoylglyce hydrolysis — — - FaTRi{f A - Use of arabinose i +*
7% NaCl 4+ Growth with 7% NaCl + + | WS MR A Use of ganimalon - -
FIHFFEERRE: Use of citrate + I /K f# Pectin hydrolysis - ND
FIFHWEREE Use of propionate - - B AL Gelatin liquefaction +
VEM K fi# Starch hydrolysis + + %2 7K fif Casein hydrolysis

Ve - BIME; +: BIE; ND: A
Note: —: Negative; +: Positive; ND: Not test.
CARRES AN, Y)Y, Pk 219
i) 16S rRNA P h 1 468 1 Hdi L, H 16S rRNA
LK ¥ 5 7E GenBank W&, HEFRSH
EU236746.

2t BLAST HAIVEST BT, 45 R 3% W AR ik

Z19 Fl Ak 528 98 4T 1 (EU233271) A 41 1L 1 35
99.9%; MRGEBEWRE, 219 SHiw ZEMFT
B 935 A5 BE B /T 0.001 2 (B 5). 25 & TE B 4H-E
A PEA AR AE B2 16S rRNA  JF 4143 B 4% H i
Z19 HAh B ZE AT Bacillus subtilis,
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Bacillus subtilis (AB526464)

Bacillus subtilis (AY553094)

Bacillus subtilis (EU233271)

719

Bacillus subtilis (AB042061)

Bacillus subtilis (AJ276351)

Bacillus subtilis (AB680257)

97
42
59
28
25
P
0.000 5

Bacillus subtilis (AB598736)

5 Z19 A 16S rRNA RF 4 B
Figure 5 16S rRNA phylogenetic tree of Z19
TE: #5590 GenBank %555 330 EAOET N A RIE HAF L 2Bk 0.000 5 TR .
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch point is the percentage
supported by bootstrap. Line of 0.000 5 is substitutions per nucleotide position.
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