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Abstract; [Objective] This study revealed the cultivable bacteria communities in the rhizosphere of po-
tato and analyzed the bacterial capabilities for nitrogen fixation and phosphate solubilization to provide ba-
sis for utilizing growth-promoting rhizobacteria in reclaimed cropland plant. [Method] The rhizosphere soil
of potato was collected from Ansai, Yan’an. Using Ashby and inorganic phosphorus medium, the functional
bacteria strains were isolated and purified by the plate spread and streak technique. The 16S rDNA was ap-
plied to classify the isolates and reveal the community composition. The nitrogenase activities of strains
were analyzed through acetylene reduction assay. Phosphorus solubility was determined by halo zone of dis-
solving phosphate and molybdenum blue colorimetry. [Result] Nine strains of nitrogen-fixing and phos-

phate-solubilizing strains were screened from potato rhizosphere of reclaimed cropland in Yanan,and they
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were identified as Pseudomonas.Klebsiella ,Rhodococcus, Paenarthrobacter, Bacillus,Variovorax , Kosako-

nia, Paracoccus. All strains had the characteristics of nitrogen fixation and phosphorus solution and

11.88—95. 08 nmol/h nitrogenase activity. The N34 strain had the highest activity of nitrogenase, which

was significantly different from other strains. The phosphorus solubility of the strains was different with

the range of 22. 05—54. 9 mg/L. N46 had the best phosphorus dissolution ability,and the accumulated of

phosphorus dissolution ability reached 54. 9 mg/L in 7 days. [Conclusion) Nine strains with ability of ni-

trogen-fixing and phosphate-solubilizing were obtained and they can be used to develop bacterial manure of

potato.

Key words:reclaimed cropland;nitrogen fixing and phosphate solubilizing bacteria; nitrogenase activi-

ty; phosphate solubilizing; Yan’an city
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10 g, KH,PO, 0. 2 g, MgSO, 0.2 g,NaCl 0. 2 g,
K,SO, 0.3 g.CaCO, 5 g, 35 JIg 18 g, Z& /K 1 000
mL,pH 7.0~7.5,121 *C K 30 min,

(2) JCHL#E 8% 9% 3. NaCl 0. 3 g. MgSO, -+
7H,0 0. 3 g, KCI 0. 3 g, (NH,),S0, 0. 5 g,
FeSO, « 7H,0 0. 003 g, MnSO, « 4H,0 0. 003 g,
Cay; (PO,), 5.0 g, #i &8 10 g, BiJlg 18 g, 728K
1 000 mL,pH 7.0~7.5,121 C K# 30 min;

(LB R IR, EAN 10 g, BRI 5 g,
NaCl 10 g, 747Kk 1 000 mL,pH 7.0~7.2,121 C
K& 30 min,
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min, § & 55 2B IE . RAMBRE K%
WP B AR e BE L B 0. 1 mL i B W ¥ 251 1 A £
Ashby TCARE IR . T 30 °C1H IR 355 3544 rh 5 5 5
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M 1.5 kb, PCR KRN 25 nL:10 X PCR Buff-
er 2.5 pL,dNTPs (10 mmol/L) 0.5 pL, . FiiE5]
Y1 (50 pmol/L) % 0.5 pl, Ktk DNA (40 ng/pl)
0.5 pL.Tag DNA B4R (3 U/pl) 0.5 pL, K
ddH, 0 20 pL, PCR JZ i 4 :94 °C HiZs 5 min;
94 ‘CARPE 30 5,52 CiR & 30 5,72 C ZEff 10 min,
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Table 1

Growth and colonial morphology of 9 nitrogen fixing and phosphate solubilizing bacteria

isolated from potato rhizosphere

RS WHIES AR
Strain Colonial morphology Growth situation
N31 03 E L 350, 3 h 408 5%, e White to transparent, viscous, regular edges, protuberant ++++
N33 A, T8 BOECIR P White, dry, scattered point, flat ++++
N34 F A, T8 h 24515, i °F White,dry,jagged edges, flat + 4+
N46 WAL, B S5 L UM Yellow, viscous, regular edges, embossment ++++
P33 B 0 L F5 08 . 1 255 L ™2 White to transparent, viscous, regular edges.embossment ++++
P34 WL B L %55 . e Transparent, viscous, regular edges, protuberant ++++
P52 IRE L FEAN L G 5F 2 Faint yellow, viscous, regular edges, protuberant +++
OP1 A, 2508, 4% 55, il White, viscous, regular edges, protuberant +++
OP8 FLEARE L, FEH 4% 5% Milky to transparent, viscous, regular edges, protuberant ++++

T RER R AR (R S 3D+ R R R (B L Bk s B P I 40 .

Notes:“+ +++” means growing vigorously(Dense, thick and numerous colony) ,“+ + +” means growing well(Meeting the above two).
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Colonial morphology of 9 nitrogen fixing and phosphate solubilizing bacteria isolated from potato rhizosphere

Fig. 1

2.2 BIRMBEER 16S (DNA FIIRBREESH

W 9 R [ ZUBE TR Y 16S rDNA BN 5 /5 i
A NCBI %4 ik 47 BLAST X, 455 (% 2)
7859 BRTE 238 T A ] B B L Hh 5 NS T S P AH AR
P B B E R N BB Pseudomonas aeruginosa
GBAP5(100%) , Btk N33 5 BN Klebsiella
pneumoniae CRKP-1215 #y & K M I ¥ & &
(100%), N34 541 3k B Rhodococcus erythropolis
HX-2(100 %) A1 L ¥ f% @& - N46 5 35 #F | Paenar-
throbacter nitroguajacolicus BF-R19 #H U 14 & &
(100%) ,P33 5 Z 1 #F B Bacillus safensis XQ56
1) 5 R LB 5 i (100 %0) 5 P34 5 SR B Vario-
vorax sp. 553 A Bl L B 5 (99200 . P52 15 i KT
Kosakonia cowanii P4 B Kk W) & R AH 0L E & 5
(99%),0P1 5 g3k Paracoccus sp. ENF1 31

FHE99%),0P8 5ZEMAF B Bacillus aryabhat-
tai FORT25 AHMLIE F 5 (99 0)

e JHAB LM A 9 Ak 18] Z60 A Wl 77 S HC o v A {0
PETE R 16S rDNA LD 5 51 19 & G 4k & & 1. 45
A& 2 WoR .9 BRIE A MBS 3 16S rDNA LA
Fr 3] d5 e AR ARLE T AR A2 T W) — 20 S BB BN BA

25 B A I DA 22 5 3 T 4% AR PR
oy A 3] 9 R B A [ R B 2h R TR . 20 0 H
J& TR B AT H )& (Pseudomonas) . 75 T A K H @
(Klebsiella) . 21 3R W J& (Rhodococcus) . 19 ¥ )&
(Paenarthrobacter) 2 fFF 1 J& (Bacillus) | 57 W B
J& (Variovorazx) g H g (Kosakonia) F1 8 3R E &
(Paracoccus) , LHp F £k P33 F1 OPS ¥ )& T 2 f FF
8

R2 NEREREISBNIKEEBRBENEEER

Table 2 Identification of 9 nitrogen fixing and phosphate solubilizing bacteria isolated from potato rhizosphere
RS R T bR 5 RT3 R g7V
Strain Login number Strain identification Strain Login number Strain identification
N31 MH725914 P NEFF B Pseudomonas P34 MH734754 TWEW Variovorax
N33 MH734750 TEEAARE Klebsiella P52 MH734755 Wt E Kosakonia
N34 MH734751 2R A Rhodococcus OP1 MH734756 BIBRE Paracoccus
N46 MH734752 W HFH Paenarthrobacter OP8 MH734757 ZEMAT T Bacillus
P33 MH734753 HHIFF B Bacillus
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99 \FLE A K H Klebsiella pneumoniae CRKP-1215(CP024838.1)

100 N33

— P52

98

N31

1 OoP1

100 | % ¥ & Kosakonia cowanii PA(KM349420.1)

100 (18 B B AF B Pseudomonas aeruginosa GBAP5(MF289196.1)

100 | 5T ME B Variovorax sp.553(MG820622.1)
Ip34
100 R BRE Paracoccus sp. ENF1(MF564191.1)

100  ZLER T Rhodococcus erythropolis HX-2(MG015900.1)

100 N34

100
100 OP8

—_ P33
0.020

100 |jﬁﬂ—% Paenarthrobacter nitroguajacolicus BF-R19(KY292435.1)
93 I N46
ZEFFF B Bacillus aryabhattai FORT25(MG561351.1)

99 | ZEHUAF I Bacillus safensis XQ56(KU291372.1)

K2 LR SR BR A B0 0 bR A M BE T 1Y 16S r1DNA REG L B W
Fig. 2 Phylogenetic tree established based on 16S rDNA sequences of 9 nitrogen fixing and phosphate

solubilizing bacteria isolated from potato rhizosphere
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Bl 3 5o . 3 3 0 e A5 20 0 9 Bk R 2 LA LA
TIBE [ % A 11, 88~95. 08 nmol/h, H %
PR ) [ GRS PR A A 25 5 SE TR R R N34 Y [ AL
I P f s L i85 81 95. 08 nmol/h JZ B bk N31 Y 8 1%
N46 By i % B 5 PR Z . iy 75. 58 nmol/h, H & #k
N34 Fl N46 (1 [ 0BG P 5 At 14 bk 22 5 35 T
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M OPL Z[a W [ A RE ) ¥ B 25 5.
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DI 1 1 1 1 1 IDI

1
N31 N33 N34 N46 P33 P34 P52 OPl OPS8
B Pk Strain

FERE B AR A R /NS 5 B R R 28 59 B 35 (P<<0. 05) . Tl
Different lowercase letters indicate significant

difference (P<0.05). The same below
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Fig. 3

solubilizing bacteria isolated from potato rhizosphere
SR FHAH W TR % 9 BRI I Vi B R ) ilE AT 8
I E L ERAE 5) KWL 9 MR 7 d R I R
Frgk BT Horb B bk N46 i BERE 1 e 4r .7 d
(1 R B AW & i I B 54. 9 mg/ L, 5 HA B Ff 22

Nitrogenase activity of 9 nitrogen fixing and phosphate
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4 R0 MR TCHLBE B R L b 85 9% 4 d
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“D/d” means “transparent circle diameter/colony diameter”
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Fig. 4 Phosphate solubilizing ability of 9 nitrogen fixing and

phosphate solubilizing bacteria isolated
from potato rhizosphere
S Wbk N34 5 OPS8 Y BERE J) A 4, RBUA
WO & B IAF] 48 mg/L;N33,P33 Fl OP1 it v i fiE
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PRFPRE EE L B RR N31 R P34 (7 B AR 1 B2
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Fig. 5 Phosphorus solubilization capacity of 9 nitrogen fixing and phosphate

solubilizing bacteria isolated from potato rhizosphere
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PR R T A e IS L AR W PG DL 3 G
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G0 O 0 1 [ R R ) PR R TR T
e 25 TR N TR A B — B BAR L O B T R BR B AT [ TS
YRN8 FATEE B DI RE A T I 6 L I T 5800 e 1 A
AR A 75 200 2 i A, 5 8
TEAE WA AR H AR X 2 3 SR B A 35 D A
SR R S I I SR W R A DA Tl 3 v O 2
T T DLk S0 A IR ROR

4OH e

ABIF 5T M SIE 22 3 1 1, B 5% AR s 1 38 v g e 4
A3 9 k[ A Wl 17 o 25 LA [ 80F i 20 R L G
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