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Diversity and characterization of nitrogen-fixing bacteria in Populus L.
rhizosphere in Arxan National Forest Park
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Abstract:[Objective] This paper screened nitrogen fixing bacteria from Populus L. rhizosphere and
studied their growth characteristics. [Method] In Arxan National Forest Park of Inner Mongolia, nitrogen-
fixing bacteria were isolated from soil of Populus L. rhizosphere and purified by Ashby’s medium. Then
morphological and physiology-biochemical identification was conducted and the 16S rDNA was amplified
with primers 27{/1492r and sequenced. Neighbor-joining tree was also built with DNAMANG6. 0 and MEGA
4 and the growth and capacity of phosphate solubilization were measured. [Result) Eight nitrogen-fixing
bacterium including XY1,XY2,XY5,XY7,XY8,XY14,XY15 and XY9 were isolated in soil of Populus L.
rhizosphere. They belonged to Caulobacter, Phyllobacterium, Rhodococcus, Pseudomonas, Rhizobium,
Paenibacillus,Serratia and Bacillus,and had different optimum temperatures and pH values. Only XY2

and XY7 had phosphate solubilization capacity. [Conclusion] Nitrogen-fixing bacteria in Populus L. rhizo-
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sphere in Arxan National Forest Park had rich diversity,and there were significant differences in their bio-

logical characteristics.

Key words: Arxan; Populus L;rhizosphere;nitrogen-fixing bacteria; 16S rDNA
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Fig. 1 Colony morphology of 8 tested nitrogen-fixing strains in Populus L. rhizosphere

in Arxan National Forest Park
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Table 1 Physiological and biochemical features of 8 tested nitrogen-fixing strains in Populus L.
rhizosphere in Arxan National Forest Park
[EE7S GikaLia FLwk e m HEBE i AR s 5 3 56 VP {5
Strain Glucose Lactose Mannitol Sucrose Methyl red test Indole test VP test
XY1 + + + + — — —
XY2 + + + + — + —
XY5 + - + + — — —
XY7 + — + — + - +
XY8 + + + + — — —
XY14 + + + + — + —
XY15 + — + - + + -
XY9 + — + + — — +
CK — — — — — — —
307 7 3 =} 3 . H oY . . s .
T R IR REKRE A fe P I
o yloi rease arbamide . elatin . . ;
Strain . . . Catalase . . Gram stain Bacteria
hydrolysis hydrolysis hydrolysis liquefaction
XY1 — — + + — — FFIR Rod-shaped
XY2 + + — + — — 4R Rod-shaped
XY5 — — -+ + — — FFAR Rod-shaped
XY7 — — -+ -+ — — FFIR Rod-shaped
XY8 — — + + — — FFIR Rod-shaped
XY14 + + + + + — FR Rod-shaped
XY15 — -+ — -+ -+ — FFAR Rod-shaped
XY9 — -+ — -+ -+ -+ FFIR Rod-shaped
CK — — — — — — JTH A& No bacteria
o 7R BT — e S 5 B~ CK 4 5 E AR
Note:“+7”. Positive,“—". Negative, “CK”. Blank control
5.5 BRHRE S EMEEE 165 DNA EEF
JIMERRELEB NI
S 0 278 B 14920 X5 1L b i 2000tp
- s e 1 000b
- M T 43 40 8 B TEL R 16S xDNA A 1 750 bp
S 4 o ~ N 500 bp
BB B 19 1 B IE 290 1.5 kbl 2) 4 o
p

4 16S rDNA K/,

00 22 1 [ A 16S tDNA 351 5] A EzTaxon
HEAT P 50 L Xt 45 SR W] A A AR s 1 338 43 25 1
8 R & EU R 1 16S rDNA 15 A & A o 1 Bk 14 A8 L 1
96,8500 ~99. 8%, H4E 16S rDNA % & fr #E .
MR F 45 F 97 % 1)@ F W) — Fl, 8] I8 4 K F
85261 /INF 97 Yo (A 5 Sy 7] — A Ja AN [] fg o
IRGEKEW & DA LLE W, 8 R 8 bk A
WaET 8 MARME.

100 bp

M. DNA Marker;1~8 43 8} bk XY1.XY2.XY5.
XY7.XY8.XY9.XY14 . XY15 4" =4y
M. DNA Marker;1—8. Represent amplification products of XY1,
XY2,XY5,XY7,XY8,XY9,XY14,and XY15, respectively
2 BT AR AR B B AR DR XA AR B 8 Ak
[ & 16S rDNA HL K &1 3%

Fig. 2 Amplification products of 16S rDNA gene from

nitrogen-fixing bacteria strains in Populus L. rhizosphere

in Arxan National Forest Park
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JB T Wit & & (Caulobacter) .M # J§ (Phyllobac-

100 rﬂﬁ?ﬁ Phyllobacterium sp.DSM 17640(DQ431466.1)
L
99 XY2

(MR Rhizobium herbae CCBAU 83011 (GU565534.1)
100 — L
100 XY8

| W& Caulobacter henricii ATCC 15253"(AJ227758.1)
ool xv1

100 lﬁi$ B Pseudomonas frederiksbergensis JAJ28"(AJ249382.1)

I xy7

100 | Y08 BB Serratia proteamaculans DSM 4543" (AJ233434.1)

100 I—XY]S

100| ZLBRHE Rhodococcus degradans CCM 4446" (1Q776649.2)
' XYs

100 100 [© ZEFAF R Bacillus gossypii IM-267" (KT240114.1)
XY9

KIEWAF W Paenibacillus terrae AM141" (AF391124.1)
100 XY14

100

P
0.05

&3 JET 16S rDNA J¥ 51 9 B /R L [ 58 B8 AR 2 Bl 1 AR 4 DX A% ) AR o 1 280 70 1 R 58 %
Fig. 3 Phylogenetic tree based on 16S rDNA sequences from nitrogen-fixing bacteria strains in Populus L.
rhizosphere in Arxan National Forest Park
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pH YU 257 Witk XY1.XY2, XY5 K pH Oy O 75 bk XY15 AR KBy pH O 5~9, il pH 6~
3~9, M XY1 FI XY2 i pH b 6~8,XY5 iy 73 kk XY 4K pH 2 4~10, 5l pH N 7.,
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Table 2 Effect of different pH on growth of strains from Populus L. in Arxan National Forest Park

(LR pH
Strain 3 4 5 6 7 8 9 10 11
XY1 + ++ ++ +++ +++ +++ ++ — —
XY2 ++ ++ ++ +++ +++ +++ ++ - -
XY5 ++ ++ ++ +++ +++ ++ ++ - -
XY7 — ++ ++ +++ +++ +++ + + -
XY8 + + + ++ +++ ++ ++ + —
XY14 + ++ ++ ++ +++ ++ + + +
XY15 - ++ +++ +++ ++ + - -
XY9 — + + ++ +++ ++ ++ ++ -
=" RIRAAER RN R T RN ERESE RN EREE,. TRE.
Note:“—"” Represents no growth,“+” Represents growth,“+ -+ Represents good growth,“+ + -+ Represents lush growth. The same
below.

3.4.2 B E MNERIWUAL AR EEFE K JWHIHL BT, 4 ~45 CHEBRE A K W kR XYL i
WAL B XY2.XY5.XY8.XY9 iy A4 K ik XY7 AR E N 15~28 C ik XY14 A KEE
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Table 3 Effect of different temperature on growth of strain in Populus L. rhizosphere in Arxan National Forest Park

T B Wi /°C Temperature

Strain 4 15 28 37 .
XY1 — +++ ++ — _
XY2 + +++ +++ + +
XY5 + ++ +++ + +
XY7 - +++ + A+ — _
XY8 + +++ +++ + +
XY14 — ++ +++ + _
XY15 + + 4+ + 4+ _ o
XY9 + +++ +++ ++ +
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U bR T LA [ AR A1 Ak ok e B DY R
Malik 5538 & B, A7 26 [ R 0 2 A M E R . A
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137 B P At A R T B R A 1 R R BB B L
ik XY2 9B BB B A2 (D) 1,35 em, [E K AR
(K 1.12 em, H D/d {0 1. 21; HEtk XY7 (5 D
H1.2 cm,d 0.9 e, D/d {H 5 1. 33, 45H5%
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