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Abstract

Objective: To identify the diversity of bacterial composition in alfalfa root nodules around Qinghai
Lake. Method: Alfalfa root nodules from Qinghai Lake area were used as test materials, and Congo
red YMA medium was used for bacterial culture by plate streak method, and molecular identifica-
tion was carried out. Results: A total of 14 strains were isolated. They belong to Sinorhizobium me-
liloti, Bacillus Subtilis strain, Pseudomonas kilonesis and Erwinia persicina. Conclusion: This study
not only expanded the research method of bacterial diversity in alfalfa root nodule, but also pro-
vided an analytical idea for the study of rhizosphere growth promoting bacteria of host plants.
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1. 5|15

LA E 15 )8 S RHLeguminosae sp.) A€ I £l (Papilionoideae) i 75 J& (Medicago L.)Z4EAE S A,
& H ATt SO 2 I — AR EOE, R E O 2000 ZAEMRE DT SE[L] [2]. SRHEDRICETE 2
— PR SRR, TEILAE R, KE A SRMEMIR R AR5 B b R SRR, T BRI
MM ——HYR[3]. HUR R MY SR bR B Ay S AR 3w, REISERNEZEG T, HRS
H R NS EAE AR Ko BRI Ab, AP AIARR 1 2k ] LB m A AR I P v R4 e e e 4]
KEMPFARN, EERR W T IRER S E S REY RS AR, RN, AR 1) 2 R A A
SRR PR A 1 10 20 5, AT RESS MR A 1 AU Th BE[5] [6]. DRI, W70 E 7 R E M L RE B T T
RIS ERBIOCR, T H AR50 75 151 1 XS0 5 18 MR P 0 40 B AR S e 2R R ) S e b . R
RIGRAE T AT Wi b DXFIAE 1) S A6 MR R AR, TR T T o S8 i 14508, BEEWmEYE
Té MR PR BRI LR, DISTINR A 258 HE DR AR M) 2 FEPE IR, Dtk — DR S0 & o iR (R AR A
PR LR KR -

2. MRIE A%
2.1, RIE R

PRI HIA T 8 5 50 R IR B8 OO R 56 [X (37°03'43.0"N, 99°34'00.6"E, 4Kk 3270 K).
SR RR0.7°C, 4855 Jo AR BN 20 do A P H4 B 7K B 0h 368.11 mm, AHX I FE 58%, 475 K & 1495.3 mm,
THEOARE TS . T 2020 4F 9 AHTEE RS AERIGX, BEMLIEHRL 10 PREIEETE AR, FZHCLNIR ),
RN IATIRAE, I RFRER RISLRE, T 4CKMERT.

22. MRAE

2.2.1. RIRT YMA 1N E

ZWESCER[ 71T a0 R 2ok BUH EEEY 10.0 g/L. NaCl 0.1 g/L. MgS0,-7H,0 0.2 g/L. E£EEH} 1.0 g/l
K,HPO, 0.5 g/L. Eiflg 15~20 g/L. 0.5%NIHRZLK 4 mL/L. #&1%7K 1000 mL/L -F 1000 mL &/ +,
pH 7.0~7.2. B & KE# 121°C, K 20 min, %A,

2.2.2. WREREYRN S EMEE T

KR L OB T K B R0 SR e, i 95% 1) Z 829530 5 min, B f5 54\ 0.1%FI7# 5K 1 min,
PR K ITYE 5~6 K, THUEARREHER, 85 FFE IR PR R, R AR R A R s,
NDETH K, FEERIARER 1 SRR, NI YMA B985k ERIZR, 28°CREF% 24 h REUARH TR,
T RG . FET 4°CRHIE TRATF
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2.2.3. EiRIEFEF DNA R EE

BRI A DNA B K530 R ORAT 1 B VAV 10 5, Hefh 21a8AG 50 mi AR FR 3£ 250 mL 4
et fE 28°CREBIRfth R R, HEMNIEREREMN, BOEFE LR ) Ezup A (40w X
[KIZH DNA #2715

16S rDNA E[E PCR ¥ LIGNEEM 51 27F (5'-AGAGTTTGATCCTGGCTCAG-3’)Al 1492R
(5°-CTACGGCTACCTTGTTACGA-3’), #4791,

PCR R M4k & HIBCH] 27F A1 1402R JR 4 4.0 uL, 2x San Tap PCR Mix (& 154i%)25.0 uL, R
DNAL.O puL, XZ/K(ddH,0) 21.0 pL. F3E5&4F: 1) 94°CTiAE 5 min; 2) 94°CAEM: 1 min; 3) 57°CiRk
1 min; 4) 72°C%Eff 90's; 5) HEWIK 2)~4) 30 ¢X; 5) 72°CiLAH 15 min; 6) 6°C for ever. PCR f=#7i% I
Y TEARA N, ZMCE[8]RH Maximum Likelihood 44 8 R it AL .

2.3. HimabE

KH Excel 2020 L& IBM SPSS Statistic25 #3174t #r, F MEGAT7.0.26 K IHHER G KB W,
FHEAR 05 72 (AVONA) S T HE B E M2 R

3. MIRER
3.1 REMEYNSBRSHUE

W & T S AT HRH R — Y5, WkYw 5 4 79 SBL 2-1-01.SBL 2-1-02.SBL 9-2.SWL 8-3-01.
SWL 8-3-02. SWP 4-3-01. SWP 4-3-02. SWP 5-2. NBL 15-3. NBL 14-4. NWL 17-3. NBP 15-1. NWL
17-3-01. NWL 17-3-02, # 2 [RYLORMTH IR LS ME K45 1% 1.

Table 1. Observation results of Gram staining and colony morphology
1 BZRPECMEERSNELR

% 5 RGO RIS

SBL 2-1-01 G* PR €, AOLEE, M, EAR 1mm
SBL 2-1-02 G* ko, RIEHES, TEARARN, ToieiE
SBL 9-2 G* W, %Rk, PG EE, B 5mm
SWL 8-3-01 G B, AOLE, BHAR9mm
SWL 8-3-02 G* Wk, GARN, EAE 5 mm
SWP 4-3-01 G EY], ik e, Ao, EAR 6 mm
SWP 4-3-02 G i, PEEE, Bf2mm
SWP 5-2 G B, SRR, REHEE, G5
NBL 15-3 G HE, i, JoORRE, BEAE2mm
NBL 14-4 G* Mok o, AOREE, ik, BGARN
NWL 17-3 G Bat, ToouE, BHAR 1mm
NBP 15-1 G* wh L, UGABN, EAE 5 mm
NWL 17-3-01 G wE A, AXE, BAE 1mm

NWL 17-3-02 G Wk, R E A, N, B 3mm
VE: GRREZLKMAM:, G ERELRIAME.
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3.2. EHREEEFSISHR

B0 BRI 14 RRFEFIIEAT PCR Y (LI 1), 978 =03t AT B IR WAl FLk , A5 I B RRRE i 2731 F 1~14
R, P HE=137E 500~750 bp 2 18] IR 26017, BRI A T VIR RN, $2EL DNA, 4tk /5l .
T FARZF) 14 FEEY0r) 16S rDNA JF51, 42 NCBI ¥ BLAST 7EZE%T b, 4R HARIE MW 2 BT,

14 13 12 11 10 9 8 7 6 5 4 3 2 1 maker

#: B9 1-14 450483 SBL 2-1-01. SBL 2-1-02. SBL 9-2. SWL 8-3-01. SWL 8-3-02.
SWP 4-3-01. SWP 4-3-02. SWP 5-2. NBL 15-3. NBL 14-4, NWL 17-3. NBP 15-1. NWL
17-3-01. NWL 17-3-02

Figure 1. PCR results of different strains
1. TEIE# PCR #8245 R

Table 2. Comparison results of 16S rDNA
% 2. 16SrDNA FFFIxfEE 25 R

9T AHALLER AEALLE NCBI #3%5
SBL 2-1-01 %52 A KT 1 (Bacillus subtilis subsp. subtilis) 98.00% NR_102783.2
SBL 2-1-02 Hiti B 2 7 4T 5 (Bacillus subtilis) 99.57% NR_112116.2

SBL 9-2 AL FE R 2 74T B (Bacillus amyloliquefaciens) 99.46% NR_117946.1
SWL 8-3-01 B’k SC K (Erwinia persicina) 99.18% NR_041975.1
SWL 8-3-02 Hiti B2 2 7 FF 5 (Bacillus subtilis) 99.28% NR_027552.1
SWP 4-3-01 B’k SC K (Erwinia persicina) 99.12% NR_119365.1
SWP 4-3-02 Bk 2R SC K B (Erwinia persicina) 99.36% NR_114078.1

SWP 5-2 L 2E A AT 1 (Bacillus subtilis strain) 99.57% NR_027552.1

NBL 15-3 115 5. 1 1 (Pseudomonas kilonesis) 100.00% NR_028929.1
NBL 14-4 i 55 2E A 4T 15 (Bacillus subtilis strain) 99.54% NR_075005.2
NWL 17-3 i 78 AR 1 (Sinorhizobium meliloti) 100.00% NR_113670.1
NBP 15-1 i EE 2 J T 1 (Bacillus subtilis strain) 100% NR_112116.2
NWL 17-3-01 1B 5. 1 (Pseudomonas kilonesis) 99.13% NR_029042.2
NWL 17-3-02 Bk E.BXSC IS B (Erwinia persicina) 100.00% NR_114078.1
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3.3. ARG R EWHNMER SR

XPMF AR 14 SR ET RE K BRI E, ME 2 TUES], X 14 BRESHERET 4 ME,
43 ) 2 A L 2F 38 FF B (Bacillus subtilis strain) . B 7& H 4 AR 8 B (Sinorhizobium meliloti) . B # A
(Pseudomonas kilonesis) #k {&#k 3 F B (Erwinia persicina) . <8 5 ) SWL 8-3-01. NBP 15-1. SBL 2-1-02.
SBL 2-1-01. SWP 5-2. NBL 14-4. NWL 17-3-01. NWL 17-3-02 %tk Genbank 5 f#] Bacillus subtilis strain
BN—3 J\RBERISE SR RAEE AL, S SCHFFRIAE] T 100%, B % 1€ Ak = 2 f A 5 (Bacillus subtilis
strain). NWL 17-3 D1 & #%5 Genbank H ()& & H 4 4R 9% B (Sinorhizobium meliloti) RSy 18, —# %
RAHE AT, SCHFERIAR] T 100%, B %€ N ETE HAHENLR R (Sinorhizobium meliloti). NBL 15-3 Ftk 5
Genbank H1 {2 5.l B (Pseudomonas  kilonesis) L5 1 4%, WBH & KR AHT, SCHFFERIAFH] 1 100%.
SWP 4-3-02. SWL 8-3-01. SWP 4-3-01 £k 5 Genbank I8k (2 Bk 3¢ FG T (Erwinia persicina) % ik 1 k4,
S CFRERILF] T 100%, {HE SWL 8-3-01 F SWP 4-3-01 W B % (1 3¢ #52% HH 57%.

64 SWL8-3-02

INBL14-4
T’ INWL17-3-01
100 | 'NWL17-3-02

NR 075005.2 Bacillus velezensis strain FZB42

NR 102783.2 Bacillus subtilis subsp
28 L NR 027552.1 Bacillus subtilis strain DSM 10

- NR 117946.1 Bacillus amyloliquefaciens strain MPA 1034
100 [— NWL17-3
! NR 113670.1 Sinorhizobium meliloti strain NBRC 14782

100 NBL15-3
I NR 028929.1 Pseudomonas kilonensis strain 520-20

96 IrR 114078.1 Erwinia persicina strain NBRC 102418
SWP4-3-02

100
SWLS-3-01
61
SPW4-3-01

Figure 2. Molecular phylogenetic analysis by maximum likelihood method
2. RRIMARED FRGELBE N

4. ¥hig
FACE A M 2RI, HAUR P AR, Wi et R R, S SRAEARE 7 dh

0.050
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J3[9], MUBAFAE T SARME YA L TE SR (O R 30 & 45) AR 3R _E[10] . ARJRT B 2 A7 72 T HLJR v i) — A
B AERURI R . B AR IUE 755 1 (R O BE TR il [ U, RENS BDE R A, AR A KRR R IT
P EIEAL JI[11] [12] [13], BRubzAh, HEADFIARSR B AL A2 AT DUSR i vk i il v S g = i . AN [RIAR R
(R 2E 8 DA K 43 i D ] R4 5 B YD AR SRR VB I8 A5 /A BT AN TR, [R)E AR 240 A1 1 22 5 1 AN (R AR
PrOEA B 20 B, A REsZ iR AR T I Th Rk . 78 H AT SCIRARaE O T PRl X S8 10 8 4 AR 2 4%
PERIT ST EL D o BN A3 O B3R AR PR A= T - Shaikhul Islam [14]55 A3 AR BR4> 29 10 #R R
PR, Horh B 2 i 1 (Pseudomonas) . At & 25 71 4T 1 (Bacillus subtilis) 25 A5 %6 e it 3 VAR K, B 1k #KHY
MRJE I o« FBIE 15155 L5 WS 1 PR A R0 70 58T BRI IR AR AR F , Rh A P i R AE 75 R w10 S gk AT
TRH.

ARG N AE K I T I M X A B R N AN 2 R AT T, BT SRR, RIEETE
MR AN 2 Z A, L0 193 14 MRE R . SRS MEE K 16S IDNA %58, #iE T SWL 8-3-01.
NBP 15-1. SBL 2-1-02. SBL 2-1-01. SWP 5-2. NBL 14-4, NWL 17-3-01. NWL 17-3-02 B ¥k Akl 5 %
4+ 5 (Bacillus subtilis strain). NWL 17-3 D1 &tk N B 18 F 4 4R 9% 6 (Sinorhizobium meliloti). NBL 15-3
B R A8 5 i 1 (Pseudomonas kilonesis). SWP 4-3-02. SWL 8-3-01. SWP 4-3-01 F#k Ak (RS K
(Erwinia persicina).

EE&ME
THEE R T RHE R LB RS IR A B P 5 2% TR (2022-SF-147).
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