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Table 1 =~ Tested strains and the types of 16S 'DNA PCR-RFLP
i 163 rDNA fFH) 24 Al e
ik Type of 165 tDNA PCR-RFLP RDIAL £
Strain Combination of RFLP types
Hinf [ Hae Il Msp [ Taq [
CNXE1 ,CNXF1 ,CNXF2 ,CNX222 ,CNX223 ,CNX051 ,CNX821 A A A A INCV.V.V.9)
CNXE2, CNXE3, CNXE4, CNXES, CNXE7, CNXF5, CNXF6,
CNXLW14, CNXF7, CNXF8, CNXF9, CNXLW20, CNXLW24, B A B B I (BABB)
CNXLW25 ,CNXC6
CNXE6 ,CNX053 ,CNX054 B E E Il (BCEE)
CNXF3 ,CNXF4 ,CNXLW17 ,CNXC7 ,CNXC8 ,CNXC10 B A B C IV (BABC)
CNXCl, CNXCZ, CNXC3, CNXC4, CNXC5, CNXC9, CNX331, .
CNX332 ,CNX334 ,CNX052 ¢ A ¢ D V(CACD)
CNX333 ,CNX335 ,CNX221 D B D E VI (DBDE)
CNX401 ,CNX402 ,CNX403 ,CNX404 ,CNX411 ,CNX412 ,CNX413 ,
CNX414 ,CNX501 , CNX502 , CNX511 , CNX512, CNX513 , CNX514 , B D F D VI (BDFD)

CNX811,CNX812 ,CNX813 ,CNX822

1.2.1 @t#hpalE ¥ NaCl A S YMA 553235
HRTC R T R 1060 .20 (30 (4% L5V R 606 AN
AFREE K G EAEAR, LI 0.01% NaCl f5 YMA
SERAE R BHPE XS B

1.2.2 atERsviEmE B KT YMA K573
FH 1 mol /L A HCI 1 NaOH 575 pH {H 4 4.0.5 .0,
6.0.8.0.9.0.10.0,11.0,12.0 A B J5 8545
PL pH7 .0 [ YMA “FARAE R BHA IR
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RS BT 4°C 10°C [ 40°C B 37 oK W Bk 60°C #ii
AR 10 min J5 8 T 28°C 555 , LA 28°C2E K ) YMA
SF-Ai Sk BHPAE XS B

124 wAZHRMMNE BRETHEHEZAMP),
SFFE (CAP), KIRE 2 (KM), K K% (GM ) FlfE
B (SMOS Mt R CEMPLA R B E 5,50, 100
pg /mL A1 300 pg /ml. DU BE AR BE A YMA K5 57
B EPEAR . DR S HiAE R R YMA SR AE R
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1.3 REXEHW
1.3.1 @A R4 DNA 6325 A RIEA
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W IR TH B RE 2R i K AL B /207 /53
PEHELRI 41 DNA , ZBEUTUE o B Jm 5 T K T AR K
e,

1.3.2 16S DNA & PCR % RIH4HE 16S 1DNA
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TAC CTT GTIT ACG ACT T—3" 23 5IXF B T K hT i
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L Rt iz ) MEGAS .0 84 R JH UPGMA A4 3
B
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(R BERE AT DATR 26 14 NaCl ,80%6 (14 Bk A i 22 3% 1)
NaCl ,70 .8%6 BRI 52 470 () NaCl, 36 .1%6 AYTH
BRAT I 52 5% 8 NaCl .4 8 BRI (12.9% ) Al LAt 52
676 1Y) NaCl, FifiZ5 NaCl ¥ BE 0 /N W TH o8, BT A 1 T
AR ARG AT R N R IR T
A H > R A K AR 528 45 d
AR 1.5 mm MRS, 2FF R ATFE pHS .0~
11.0 By R rb A= K LB 12 BRE AN A B RR 4 fE
& pH12.0 B K5 9% KL rp A= K, CNXE4, CNXLW24 ,
CNX501 ,CNX414 . CNX811 Fll CNXC3 i% 6 ¥k B fe1E
pH4 .0~12.0 FAK,
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PRKEFZ 1M 507100 pg /mL & B IR AREE K BERE
FAPER R R X P Ak HL AT AR 5% i Ve L 25
FIRRFEIZ MR EE F YRR K,
2.2 16S 1DNA PCRRFLP X 5ilE
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B T P D) i VD 5 530 77 AR 4~ 6 RS S,
PR RN RERY 4 PGS0 A )5 HL A8 7
FRELE2EH0 (R 1), R HIZR Y X N 5 53tk
PR R BT B W st 2, R4S
PRI AR R B RR AT P 00N S AR B AR R B R Y
16S 1DNA 27415 2 AP R T 7 91 bl s A
ARG ERIRE (& 1), WRERETFT LA H 62
PRAEARIE B AE R G053 25 100 il VA Ja T18 A6 AR 1A
J& ( Bradyrhizobium ), 1 A& K98 141 J& ( Sinorhizobium )
M TR ( Rhizobium ), 1-3EFT T & (Agrobacterium )}
AT B I ( Phyllobacterium YW RS K B4 % L. B
P4 4 2570 11 (BABB) A 1% 2 B #k CNXE4 Al
CNXLW24 5% MR T (R . leguminosarum CCBAU
15266, R. leguminosarum BKBLPS )54k K: R il
FEFUARUE R B 10006, RTIA A J2: (Rl Fb ) 540 & 2 A
[l (BCEE ) i 18 & i ¥k CNXE6 5 111 2 5 AR 988 1
R. galegael)FHIARINE R 10006 55 4988 1 & 1 4%
CUHIFP R B AR 16S DNA 5 510 A UPE /N, K
9620 K TRl 4 @ AR e (9520 ) ;2R AL IV (BABC)HHY
PR B CNXF3, CNXLW17 43 51 5 5 o 16 M 98 1
R .sullae {55 FFARJETE R . gallicum WF5 AR
IRE] 10000 , 55 M98 B I PN L e N R 81 A 8L 1
/R 96500, ik —SE R SE TR R 1Y
FAUNL MR (4 24 #R R TE R G000 LD T AR R
PR 29 T (AAAA) AR R B R CNXEL, CNXF1 5
AT Phyllobacterium B HIR 2 T8 B 19 77 51 AH AL
PERIN R 982040 RIS — AU 7 BRIETE R GE
5325 B T AR ALV (CACDHO AR H Ak
CNXC3 5 5 AR MR P AEM IR B Sinorhizobium meliloti
CCBAU65887 [ P4 AH LI 5 3] 10000 , 45 37 et v 4
IR S . xinjiangensis CCBAU83084 , %% [ HH AE MRy
W S. fredii MWET | 5 & HAERVEI T S . medicae LMG
18864 fY) 16S tDNA J¥ 41 #H L 14 43 51 A 98.5%6 |
98.3% A1 99.8% ; 25 A1 VI (DBDE ) # 1X # 1 £k

CNX333 ,CNX 221 5518 4 #9% 141 J& N 1) Bradyrhizobi—
um sp . CCBAU 85055 F1 Bradyrhizobium sp . CCBAU
85057 SFEkR AT FUARMIME R 9950 i Hix)E B
S AL R AR R AR 94 .24 ik =
PRI ATREACR— T 0 2 JL R GE A o4 7 245
BB R BE— L5 2B (BDFDO AR F R
CNX404, CNX502 5 #R 87 1 HE AT 18 Agrobacterium
tumefaciens W 3% % & F B T, J¥ 51 AR AL 1 3k )
10006 JJ& T ST R 2332

3 4
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BN AR, T BT TS R W] AR 5
s AR R R R L5 2 B AL R 1 1
PR A, 25 25 BR B 0 A5 T B o 70 38 A 9 4 1A
O A T 1 VDM B XS JLAR
SR B TR S RT3 B BRI T 776 T
FREEE it 2 826 1) NaCl , 7 1076 NaCl ¥ & R AhAH
13 3% {14 B AR BE A8 A K 25 3 AR T 1 T 0 L 7E
pH A 4.0 F1 10.0 BYFREE T3 A 58 19 26 3% 4177
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90 E SRR IX AR XU T Z b b I 1 R
IR AT 5 M DX JaR, 2 LI (T A ] SRAR X
W /N R R PO LA A v Al
T, SRIMTEX —HBIX A0 A 4 [ K R IRy 4
FEAMHD 1.67 7 hm” K RIAT 2 97 b Fe 85 4%
FERSEAE A SR R T R RS
TV A K 3 BRI DR T L o A 25 41 I
A T4y 4 B b A MORE B SR B v, g
B RN S22 E R RGN T R R
FEHUN TSR | RN I e IR AR . T BT S 4
TRAE R R B TTER AL T 40 o S L S
TR 22 Jie 252 0 981, 106 T 952 88 7 MR 14 1 T 5
T R e T R AR 87 T B A
e BESRE UE T A SR 10 AL R T 6 A g
ST R bR R A T T T R T R
WX, IR AR R e AT A B R R
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Phylogenetic relationship of rhizobia isolated from Caragsana spp . based on 16S tDNA sequences
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Analysis of stress resistance and phylogenesis of rhizobia
isolated from Caragsana spp .

DALI Jimrxia, WANG Yujiong , GUO Jingjing , WU Xuejuan , ZHANG Xiaoting
(School of Life Science , Ningxia University , Yinchuan , Ningxia 750021 , China)

Abstract : Several biochemical characteristics of 62 rhizobia isolated from Caragsana spp . in Baijitan National Na—
ture Reserve in Ninaxia were detected , including resistance to salt , acid-alkali, temperature variation and intrinsic an—
tibiotics . The results indicated that 70 .8%% strains could tolerate NaCl stress at 4% concentration . All of the strains
could tolerate Amp stress at 100 pg /mL as well as could grow at a range of pH from 511 . Strains CNXE4 , CNXLW24
and CNXC3 had high resistance , they could grow at pH from 4712 ,could tolerate 62 concentration NaCl , 50 pg /mL
KM and SM , 300 pg /ml, AMP , and could grow after being exposed to 60°C for 10 min . The methods of 16S rDNA PCR
—RFLP and 168 rDNA sequencing were used to analysis the diversity and phylogenesis of 62 rhizobia strains . The results
revealed that all the tested strains belonged to the genus of Rhizobium , Sinorhizobium , Agrobacterium , Phyllobacterium
and Bradyrhizobium . The rhizobia isolated from Caragsana spp . showed a rich genetic diversity .

Keywords ;. Caragsana spp . ; thizobia ; stress resistance ; phylogenesis





