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Diversity of Nitrogen - fixing Bacteria from Pinus tabulaeformis in Daqing Mountains
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Abstract
[ Method ] To amply and sequence 16S rDNA gene of nitrogen — fixing bacteria isolated from Pinus tabulaeformis in Daqing Mountains, the align-
ment of 16S rDNA sequences was conducted by DNAMAN 6.0, and the Neighbor — joining phylogenetic tree was constructed by MEGA 4 soft-
ware. [ Result] The phylogenetic analysis showed that forty — six isolates from P. tabulaeformis belonged to eleven groups,which are Pseudomonas ,
Bacillus , Phyllobacterium , Cupriavidus , Paenibacillus , Enterobacter , Agrobacterium , Arthrobacter , Naxibacter , Burkholderia , Ensifer , and Pseudo-
monas , Bacillus ,Arthrobacter , Phyllobacterium are dominant groups. The results showed that the nitrogen — fixing bacteria from P. tabulaeformis in
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[ Objective | The aim was to study diversity of nitrogen — fixing bacteria isolated from Pinus tabulaeformis in Daqging Mountains.

Daqing Mountains have rich diversity. [ Conclusion] The results can provide theoretical basis for sustainable development of forest ecosystem.
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1.1 +#HRE BTN RS L BRI A T
TAARK, HiAL 111°507407E,40°58'12"N, 35 B 16° ¥4k 1 307
m, %X HAh N REAGER Tl JE TR KR R
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SR 6 °C L JCREI] 120 d, ORI SEAS £, b
ZNRPHERARHE 4 pH 76 7.0 Lo A7 o THAR A TMR I SF- 3 3
#49.50 cm, SEHIMEE R 549 em, iR 21 o' W IgERE
e ATCEE B 48 9 5 A, 1 S CE F 4 CukFE
B

1.2 BEREMSBESHNL RIS (R4 10
g . KH,PO, 0.2 g MgSO, - 7H,0 0.2 g.NaCl 0.2 g.CaS0, 0.2
2.CaCO, 5 ¢ Biilg 15 g Z&M7K 1 000 mL,pH 7.0 ~7.2) 43 &
HNAliAl - HERE G b g AR . PRI 10 g A AR 90
mL JC B 7K I BE B R 09 = F b ZERR R 1 150 o/ min, 4
¥ 20 min ARYKHIAL 10 7° 107 107 3 AR H B A 4 158
B A B AR B R L FHC B FE IR A 150,28 CF
TEIRBE IR 6 ~7 do K535 ok Y [ 260 58 T 7 R FH S e vk
FI00 88, 204 ~ 5 AR5 B aT 43 B 2 4l Bh i) [ (0 A alifefs
B AR P BT 4 kAP A

1.3 E@EEREZSDNA IR 7F 1.5 mL KR L8
HIA 500 pL TE ¥, HTC B8 2 R HORE SR LI 1) PR 7%
BT TE HWh . AERABEOE T INA 50 mg/mL [ 4 i
3 pL, FAMRAT7E 37 CRAEM 2 he fEREAELOAE L
A5 mol/L NaCl 30 pL #1 20% ) SDS 30 pL, seiR2), 75
65 C TAEM 1 he IIASEARFN G &5 5 (25:24:1) ,
FEAMRA) A 12 000 r/min 2.0 10 min, M5 IEE LR L
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VEIRDUTE , Z 545 S BB e, FH JC T DB 4R T B9 04 Th i 7k
53, AT R AT 50 pl 19 ddH,O0 o 77T 20 CF,
1.4 [E%E 16S rDNA (338 L&A B EEHI 41 DNA S
M, KA @ 518 271(5" = AGAGTTTGATCCTGGCTCAG
-3")HI 1 492r (5’ = GGTTACCTTGTTACGACTT - 3') ¢ 14
16S tDNA, PCR JZ WK #:12.5 pL Dream Taq Green PCR
Master Mix (2 x ), 1. 0 L 10 wmol/L 5| #) 27f 1 uL 10
wmol/TL5 |4 1492 r,1.0 pL #ikg DNA, N 9.5 wl ddH,0 %b
JEZ 25 pL, PCR ¥4 2514.95 CHIAEME: S min95 C A 30
s,45 ‘CiR K 30 5,72 “CHEMH 60 s, 3k 35 MMIEI; fiefig 72 CHE
110 min, ¥ S pL PCR =¥ iE4T 1. 0% B IS A B i it Tk
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FRZA BIHEATIN R , 600 22 119 16S xDNA JF 517 GenBank %54/
JErf BLAST [m]5 751, # H] DNAMAN $R {3847 22 15 91 o xb
FEATHRXT, I MEGA 4. 0 %543144 Kimura's two — param-
eter IHfEIE RS, I M 2 Neighbor — Joining (NJ) H B — R 4t
REW, B SECY 1000,

2 BREHH

2.1 16S rDNA B93™ 38 R HI B 25 DI JC R IR EL XS R H R
LA PR T3 b i ZUE AT 208 . RIS K
INFEIE LA R TR ATE SRR/ INEARAE , 53 85 Y 57 Hk 1 U0R
AGHTAE P54 276 F1 1 492r X3 BIBRIFR Y 16S rDNA JE[H
J Be AT TR i BOR/N R 1.5 kb(JET 1)
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Fig.1 The amplified products of 16S rDNA gene from nitrogen

—fixing bacteria strains

2.2 16S rDNA ZHEESH  BiH DNAMAN 6.0 %fpxf
I3 B A AR AN GenBank Hi4ig 128 v F 4805 15 23 H7 Fr 51 4
PR FIFPRECE R Y 16S 1DNA P81 EAT 2 Fp 4 LT, 98
JEfdiFH MEGA4. 0 % /4:3% 4B 4% #: ( Neighbor — joining meth-
od) PRS0 Y [T 0BT T RS AH DG BT AR 1 16S rDNA. it
KIFFN ARG L BR . K 2 AT LUE ), AT R R Ll
FAMRPR H 3 rp B R B A IR FE 2R, e T 1

NERG R T X L Wk QS7,Q819,Q830,Q832, Q833
(0S36.,0QS39, QS41,QS50, QS53 Z5EH ¥k 5 B Ak Pseudomonas
sp. Ats6 Fil Pseudomonas sp.3 -7 B1E—ig; BAE QS25,QS55
FIE Bk Enterobacter sp. D22 B 1F — 2 ; B AR QS14 Fil B Af
Naxibacter sp. 6981 RAE—E ; kR QS15 HIF kR Burkholderia
sp. SATI1 RAFE—F ; FkR QS1.QS6.0524 Q8261 FIF#k Cu-
priavidus necator ss1 —6 —6 RIE—; FAR 0S2.0S54 .QS332
FIFEAR Phyllobacterium sophorae CCBAU 03415 R7E—i2;
Bk QS3 FITERE Ensifer sp. S16 RAE—f; Wbk QS4.Q827 #l
itk Agrobacterium tumefaciens Ch3 BEFE—it ; AR QS31 I
¥k Arthrobacter S3. TSA. 019 RIE—i ; AR QS12.0QS26 51
¥ Paenibacillus sp. C — 19 — 1 B1E—i2; Wtk QS23.QS29,
QS35 .QS37 5 Btk Bacillus sp. DU190 (2010) 2 7 [7] — 43
Bl
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rDNA P51 %2 Y 46 #FE A H. FHAr, Pseudomonas A 11
B, 5 23.91% ; Bacillus 45 7 £, 5 15. 22% ; Arthrobacter 45 7
¥, 5 15. 22% ; Phyllobacterium 4 5 #f, 5 10. 87% ; Paeniba-
cillus F 4 ¥k, |5 8. 7% ; Cupriavidus £ 4 ¥k, |5 8. 7% ; Enter-
obacter /5 3 ¥k, 5 6. 52% ; Agrobacterium . Naxibacter . Burkhold-
eria Ensifer 55 4 & ([ 2H S K, i 10. 87% . fERFH L
T AR PR + 458 of Pseudomonas | Bacillus . Phyllobacterium , Ar-
throbacter % & , HE & M £ 2| /DK K N : Pseudomonas |
Bacillus \Arthrobacter .Phyllobacterium,
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Table 1 Percentage of different nitrogen — fixing bacteria groups

R R HIREL AT
Groups of nitrogen — Number Percentage
fixing bacteria of strains %
Pseudomonas 11 23.91
Arthrobacter 7 15.22
Bacillus 7 15.22
Paenibacillus 4 8.70
Phyllobacterium 5 10. 87
Cupriavidus 4 8.70
Enterobacter 3 6.52
Enstfer 1 2.17
Agrobacterium 2 4.35
Naxibacter 1 2.17
Burkholderia 1 2.17
3 &t

AR ERHERR G L F /3, W LR
bR Jr g 46 tRE A, B0 T 1 DRELE T
b Hp 11 #kJE T Pseudomonas,7 £ )@ T Bacillus,7 £
J& T Arthrobacter 5 )& T Phyllobacterium , H.4% 18 ¥ )& T
Cupriavidus Paenibacillus . Enterobacter Agrobacterium . Naxibact-
er Burkholderia Ensifer 55 7T N ANFRE . K LLITHAAMRPR
Serb A E HA B F W R 2R, Kb Pseudomonas | Bacil-
lus Arthrobacter .Phyllobacterium J& TLEISHE,
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