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1.2
1.2.1 5 16S rRNA nod nif
1.2.2
‘1 “0" 2 Rhizobium etli CFN42" 7
“N" > 7 Rhizobium
MINTS CCBAU 51379
Ssm 89 % 6
UPGMA 1 CCBAU 25220 CCBAU 25232 CCBAU 35256-1
1.3 16S rDNA PCR-RFLP 85%
1.3.1 DNA 6 DNA 3 2 Rhizobium leguminosarum
ADNA USDA 2370" 127K17 3
0.8% DNA 83.5%
4 2
1.3.2 16SDNA  PCR CCBAU 35015 CCBAU 35030 Sinorhizobium 3
PCR b1 5'- 83% 2
AGAGTTTGATCCTGGCTCAG-3’ 1 5'- Sinorhizobium
AAGGAGGTGATCCAGCC-3’ E. coli 5 2 Bradyrhizobium japonicum
16S rRNA 8 ~27 1524 ~ 1540 8 CCBAU 23236
’ CCBAU 43197 CCBAU 33041
PCR 8 95°C Bradyrhizobium japonicum USDA 6" B15
3min 94°C Imin 56°C 1min30s 72°C 2min 30 85% B . japonicum
72°C 10min PCR PCR 5 B. japonicum
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1.3.3 9 Hae Il 81% 2
Hinfl Mspl Al 4 PCR CCBAU 43031 CCBAU 43121 CCBAU
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2.1.1 1 2 CCBAU 33012-1 CCBAU 33012-
63.5% 2 CCBAU 33011 CCBAU 35113 CCBAU 33137
Bradyrhizobium CCBAU 51177 CCBAU 51254
3 41 Bradyrhizobium elkanii USDA 76" 1 CCBAU
Rhizobium  Sinorhizobium 33174 CCBAU 23011 CCBAU 23001 CCBAU 35256-2
Mesorhizobium Agrobacterium 35 CCBAU 51012 CCBAU 35121 2
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1 R 1 . 1
Ll : Lo 1i1§zu:21:::3:::::1:118 Strains Hosts Origin Groups

! CCBAU25208 V. rudiata Shandong

1 CCBAU 25072 V. radiata Shandong \

. CCBAU 31009 V. unguiculata Zhejiang

1 CCBAU 31040 V. unguiculata  Zhejiang

. CCBAU 65153 V. unguiculata  Yunnan

1 CCBAU 65151 V. unguicutata  Yunnan

- CCBAU 51347 V. unguiculata Guangdong

1 [ CCBAU 31027 V. unguiculata  Zhejiang

1 e CCBAU 35186-2 V. unguiculata  Fujian

. CCBAU 43122 V. radiata Hubei

1 b CCBAU 51155 V. radiata Guangdong

. CCBAU 65248 V. unguiculata  Yunnan

1 CCBAU 21106 V. radiata Jiangsu

- CCBAU 01041 Qi Inner goli

! CCBAU 01204 V. unguicul Inner goli
A. tumerfaciene TAM 131297
CCBAU 01141 . unguicul Inner li
CCBAU 65128 V. unguiculata  Yunnan
CCBAU 01099 V. radiata Innermongolia y,
CCBAU 83049 V. unguiculata  Xinjiang
CCBAU 35256-1 V. unguiculata  Fujian
CCBAU 25220 V. radiata Shandong
CCBAU 25232 V. radiata Shandong
CCBAUS1379 V. radiata Guangdong
R.efli CFN42"
CCBAU 45248 V. radiata Henan
CCBAU 45071 V. radiata Henan
CCBAU 45111-1 V. radiata Henan
CCBAU 01104 V. unguiculaea  Innermongolia
CCBAU 65118 V. unguiculata  Yunnan
CCBAU 23002 V. unguiculata  Anhui
CCBAU 43018-1 V. unguiculata Hubei
CCBAU 430182 V. unguiculata  Hubei
CCBAU 43018-3 V. unguiculta Hubei
R USDA2370"
R 127K17
S. fredii  USDA 205"
S. fredii  USDA 194
8. terangae  LMG 78347
CCBAU 31015 V. radiata Zhejiang
CCBAU 31030 V. radiata Zhejiang
CCBAU 61322 V. unguiculata  Sichuan

—]| M.loti NZP 2213"
M.loti NZP 2227
CCBAU 51159 V. radiata Guangdong
CCBAU 33042 V. unguiculata  Jiangxi
CCBAU 61312 V. radiata Sichuan
CCBAU 43073 V. radiata Hubei
CCBAU 43135 V. radiata Hubei
CCBAU 23236 V. radiata Anhui
CCBAU 43197 V. unguiculata  Hubei 3
CCBAU 33041 V. unguiculata  Jiangxi
B. japoni USDA 6"
B. japoni B15
CCBAU 51377 V. unguiculata Guangd(mg
CCBAU 23111 V. radiata Anhut
CCBAU 33074 V. radiata Jiangxi
CCBAU 33088 V. unguiculota  Jiangxi
CCBAU 33135 V. radiata Jiangxi
CCBAU 35186-1 V. unguiculata  Fujian
CCBAU 35272 V. unguiculata  Fujian
CCBAUG1313 V. radiata Sichuan
CCBAU 61316 V. radiata Sichuan
CCBAUS1117 V. radiata Guangdong
CCBAU 51295 V. unguiculata  Guangdong
CCBAU 51357 V. radiata Guangdong
CCBAU 51263 V. radiata Guangdong
CCBAU 33068 V. radiata Jiangxi
CCBAU 43088 V. radiata Hubei
CCBAU 43031 V. unguiculata  Hubei
CCBAU 43121 V. ungaiculata  Hubei
CCBAU 65066 V. ungaiculata 'Y unnan
CCBAU 61318 V. unguiculata  Sichuan J
CCBAU 33012-1 V. radiata Jiangxi N\
CCBAU 33012-2 V. radiata Jiangxi
CCBAU 33011 V. radiata Jiangxi
CCBAU 35113 V. unguiculata  Fujian
B. elkanii USDA 76"
CCBAU 33137 V. unguiculata  Jiangxi
CCBAU 51177 V. radiata Guangdong
CCBAU 51254 V. unguiculata  Guangdong
CCBAU 33174 V. radiata Jiangxi
CCBAU 23011 V. radiata Anhui
CCBAU 23001 V. anguiculara  Anhui
CCBAU 35256-2 V. unguiculata  Fujian
CCBAU 51012 V. unguiculata  Guangdong J
CCBAU 35121 V. unguiculata  Fujian
CCBAUS1172 V. radiata Guangdong
CCBAUS1309 V. unguiculata  Guangdong
CCBAU 05032 V. radiata Hebei
CCBAU 23208 V. unguiculata  Anhui
.6 7
1 1
5 0 5 0 5 0 5 0
1 UPGMA

Fig.1  Dendrogram of strains isolated from cowpea and mung bean using UPGMA method . Abbreviations CCBAU Culture Collection of Beijing
Agricultural University NZP  Division of Scientific and Industrial Research Palmerston New Zeland USDA  the United States Department of Agriculture
IAM Institution of Applied Microbiology the University of Tokyo Tokyo Japan LMG Collection of the Laboratorium voor Microbiologie en Microbiele
Genetics  Rijksuniversiteit B-9000 Gent Belgium IOC Inst. Soil Crops Chinese Academy of Agricultural Sciences Beijing CFN  Centrode
Investigacion Sobre Fijacion de Nitrogeno Universidad Nacional Autonoma de Mexico Cuernavaca Mexico. T type strain.
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Table 1

1

Distinctive characteristics of each subgroup and individual reference stains”

Distinctive characteristics

Subgroups and individual reference strains

Distinctive characteristics

Subgroups and individual reference strains

1 2 3 4 5 6 1 a b 1 2 3 4 5 6 1 a b
Application of sole carbon source Application of sole nitrogen source
IndoleaceticAcid - - - - - - - -|¢y d - - - - - - -
D - Arabinose + + d d - d + - - || L-Met - - d - - - - - -
D + - Arabitol + 0+ o+ o+ -+ d + - | L-Pro + d d d - - - + -
Calciumgluconate d - - d d d + - - | L-Th + - - - = = -+ -
Calciummalonate - - - - - d - - - || DL- Ala + + d d - - - -+
Dextrin - d d d - - d + - | L-Arxg + + d + 4 d d + 4+
Duleitol + + + d - - - 4+ - | L-Asp + + + d 4+ d d + +
Meso — erythritol - d + + - - - - — || L-GCys + + d d d d d - +
Frutol + d + - d d d - -] D-Glu + d d d - d + +
D + - Galactose + o+ o+ o+ - - d + + | L+ -G + o+ o+ d o+ o+ o+ o+ 4
Glucose + o+ o+ o+ d d + + || Hypoxanthine + o+ o+ o+ d o+ o+ o+ 4+
Inositol + o+ o+ o+ - + + | L-TIe + o+ o+ o+ d + + + +
Inulin - - - - - - = = - | L-Lys + o+ d + d + + + +
Lactose + o+ o+ o+ d - - 4+ | L-Phe + o+ o+ o+ d + + + +
Malate + o+ - d + + + + || D-Thr d - - - - - - - -
Maltose + o+ o+ o+ - - + + | L-Vva + + + d d + + + 4+
D — Mannose + o+ o+ d - d d + + | L-Tp + o+ d d + o+ o+ o+
Melezitose d - - - - - - - - || L-His + + d d - - - + o+
Melibiose + d + d d + + + || Chemical dyes
Pyruvate d + d d + d - - || Bismark Brown + d - - - - - - -
Raffinose + + o+ d - d - - - | Bromothymol blue - - - - - - = - -
Rhamnose + + + + - - - 4+ + | CongoRed + o+ o+ o+ o+ o+ o+ o+ 4
D - Ribose d d d d - - - + + | ErythrosinB d - - - - d 4 - -
Salicin + - - d - - - — || Gentian Violet - - - - - - - - -
SodiumAcetate + d d d - + + + = | Nethylene Blue + d - - - d + - -
SodiumCitrate + o+ d d d d d - - || Netyly Green d d - - d d d - -
Sodiumformate - - - - - = = = — | Neutral Red - - - - d + + - -
D - SodiumCitrate + - - d d + + - — || Sodium Nitrite + + d d - - - - -
SodiumHippurate - - d d - d + - — | Sodium deoxfcholic acid + + o+ + o+ + o+ + -
SodiumSuccinate + o+ d d d + + + + | Salt tolerance
D — Sorbitol d + + + - - -+ | NaCl 1% + d - d - - - - -
Sorbose - d - d - d d - < NaCl 2% + d - d - - - - -
Starch - - - - - = = — | NaCl 3% d - - - - - - - -
Sucrose + + + + - d d + + || NaCl 4% - - - - - - - - -
Syringicacid - - - - - = - — | NaCl 5% - - - - - - - - -
SodiumTartaric - - d - d d - - || Temperature
Trehalose + o+ o+ d - - - + + |4 e
Vanillicacid - = = d - - 10C d - - - - - - - -
Xylose + o+ o+ d d + + | 37C d + d d d + d - -
DL - Asn + d - - - - = | 60C 20min + 0+ o+ o+ 4+ o+ o+ o+ 4
Antibiotics * * 60°C 45min d d - - - - - - -
Ampicillin 2 d + - d d d d + + | pH
Ampicillin b d d - - - - d - +| pH40 - - - - - - - - -
Ampicillin © - - - - - - - - +| pH50 + + + - d d + - 4+
Ampicillin 9 - - - - - - - +] pH9.0 o+ o+ o+ o+ o+ 4
Chloramphenicol * + + d + + + - + | pHI10.0 + + - + d d d - +
Chloramphenicol d d d - + + o+ - + | pHI1.0 + o+ -+ d - - - -
Chloramphenicol ¢ d d - - + + + - + | pHI2.0 + d - d - - - - -
Chloramphenicol 4 - - - - d d d - — || Litmus Milk Reaction
Erythromycin # + o+ d + + + + + + | Acid Production - - d d - - - + +
Erythromycin + d d d + d + + + || Alkali Production - - - - 4+ + + - =
Erythromycin © + d - - d d + + + || Peplonization + + d + - - - + +
Erythromycin 9 - - - - - - - —= = | Acid Cure - - - - - = -+ 4
Kanamycin * + + d d + + + + + | Reduction + o+ o+ o+ = = -+ 4
Kanamycin P d - d d - -+ | Othes
Kanamycin © - - - - d d - -+ | Catalase + 0+ o+ o+ o+ 4+ o+ o+ o+
Kanamycin 4 - - - - d - - - 4| Urease O S T S S S
Neonycin ? + d d - + + + -+ | L-Phenylalaninase d - - - - - - - -
Neonycin - - - - + 4+ + =+ | Oxidase d d d + + d d + +
Neonycin © - - - - d + + - — || Acid Production + + + + d d - + o+
Neonycin 4 - - - - - - d - - | Alkali Production - - - - 4+ o+ o+ = =
Bacitracin * + + + + + + + + + || 3 - Keto - Lactose Production d - - - - - - - -
Bacitracin P + + 4+ + 4+ + + + + | Methylene Blue Reduction + o+ d d - - d + +
Bacitracin © + o+ o+ d + + + + + || Nile Blue Reduction + o+ o+ o+ d d - -
Bacitracin 9 + + d d + + + + + || Nitrate Reduction d d - d - d + - -
Bacitracin © + + d - 4+ + 4+ = — | Growth in Peptone Broth L
Streptomycin * + + + d d d + + + Streptomycin © d - - - - d + o+
Streptomycin ” + + d - d - + + + || Streptomycin 4 d - - - - - d +  +

*a M. loti NZP 22137 b

distinctive characteristics .

M. loti NZP 2227 +

a = Spg/mL. b = 50pg/mL

¢ =100pg/mL

=95% strains with distinctive characteristics —

d =300ug/mL

e = 400pg/ml..
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1 10
pH
300p.g/mL 79
37°C
60°C 20 ~ 45min Bradyrhizobium 41 Agrobacterium 19
Rhizobium 10 Sinorhizobium 2 5
Mesorhizobium
2.2 16S rDNA PCR-RFLP 16S tDNA PCR-RFLP
2.2.1 16S rDNA PCR 79
22 16S rDNA PCR
Alu 1 Hae [l Hinfl Msp 1 Bradyrhizobium
12 13 14 16 4 !
16S rDNA 34 CCBAU 31015  CCBAU 31030
2.2.2 16S DNA PCR-RFLP 16S rDNA PCR-RFLP
GelCompar 1[I 4 Sinorhizobium
UPGMA Sinorhizobium
2
79% Germano " 33
Bradyrhizobium Mesorhizobium Agrobacterium 119 16S rDNA PCR-RFLP 23S rDNA
Rhizobium  Sinorhizobium 5 PCR-RFLP  16S-23S rDNA ITS PCR-RFLP
91% 7 7
79% Mesorhizobium
2 1 Bradyrhizobium japonicum Bradyrhizobium elkanii
6 2 I} Abaidoo "
7 Il 11 Bradyrhizobium
5 6 2
CCBAU 23208 CCBAU 43073 CCBAU Wolde-meskel 15 3
51172 CCBAU 43135 I\ 195 16S rDNA
1 V PCR-RFLP 23S tDNA PCR-RFLP 16S-23S 1DNA ITS
3 VI PCR-RFLP  16S rRNA
2 VI
4 Rhizobium etli  Rhizobium  galegage
16S rDNA PCR-RFLP Bradyrhizobium yuanmngense Bradyrhizobium
sp.
3 3.2
3.1 Agrobacterium
Rhizobium

Cross-

inoculation groups

15~ 18
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50 55 60

70 75 80 85 9Q 9_5 100

Strains

CCBAU 33068
CCBAU51263
CCBAU 43088
CCBAU 51117
CCBAU61313
CCBAUG61316
CCBAUS51295
CCBAU 51357
CCBAU 35272
CCBAU35186.1
CCBAU 10071
CCBAU 35121
CCBAU 352562
CCBAU 51012
CCBAU 33011
CCBAU 51254
USDA 76"
CCBAUS51159
CCBAU 33042
CCBAU 330121
CCBAU 330122
CCBAU 33137
CCBAU 23001
CCBAU 51177
CCBAU 35113
CCBAU 33174
CCBAU 23011
CCBAU 23111
USDA6

B15

CCBAU 43197
CCBAU 33041
CCBAU 33074
CCBAU 33088
CCBAU 23208
CCBAU 33135
CCBAU 23236
CCBAU 61318
CCBAU 43031
CCBAU 43073
CCBAU 43121
CCBAU 65066
CCBAUS51172
CCBAU 51377
CCBAU 43135
USDA 33622
CCBAU 05032
NZP 2227
LMG 1189%
CCBAU2609'
NzP2213
CCBAU 3306
CCBAU 61312
CCBAU 51309
CCBAU 61322
CCBAU 01104
1AM 14140
CCBAU 83049
CCBAU 25205
CCBAU 31009
CCBAU 31040
CCBAUS51347
CCBAU 65153
CCBAU 65248
CCBAU 31027
CCBAU 351862
CCBAU 43122
CCBAU 51155
CCBAU 65128
CCBAU 65151
CCBAU 21106
CCBAU 25072
1AM 13129
CCBAU 01041
CCBAU 01204
CCBAU 01141
CCBAU 01099
CCBAU 45071
CCBAU 45111
CCBAU 45248
CCBAU 430181
CCBAU 430182
USDA237¢F
127K17
CCBAU 430183
CCBAU5701§
CCBAU 23002
CCBAU 65118
CCBAU 51379
CCBAU 352561
CCBAU 25220
CCBAU 25232

CFN 4
CCBAU 7162¥
USDA 205
USDA 1007
CCBAU 31015
CCBAU 31030
USDA 194
CCBAU 116

2 16S rDNA PCR-RFLP
Fig.2  Phylogenetic tree derived from 16S tDNA PCR-RFLP using UPGMA method .

Mhamdi " gus A

Agrobacterium

Agrobacterium

Hosts

V. radiata

V. radiata

V. radiata

V. radiata

V. radiata

V. radiata

V. unguiculata
V. radiata

V. unguiculata
V. unguiculata
B. yuanmingense
V. unguiculata
V. ungaiculata
V. unguiculata
V. radiata

V. unguiculata
B. elkanii

V. radiata

V. unguiculata
V. radiata

V. radiata

V. unguiculata
WV unguiculata
V. radiata

V. ungaiculata
V. radiata

V. radiata

V. radiata

B. japonicum
B. japonicum
V. unguiculata
V. unguiculata
V. radiata

V. unguiculata
V. unguiculata
V. radiata

V. radiata

V. unguiculata
V. unguiculata
V. radiata

V. unguiculata
V. unguiculata
V. radiata

V. unguiculata
V. radiata

B. liaoningense
V. unguiculata
M. loti

M. Flurxjfarium
M. huakuii

M. loti

M. tianshanense
V. radiata

V. unguiculata
V. unguiculata
V. unguiculata
A. vitis

V. unguiculata
V. radiata

V. unguiculata
V. unguiculata
V. unguiculata
V. unguiculata
V. unguiculata
V. unguiculata
V. unguiculatu
V. radiata

V. radiata

V. unguiculata
V. unguiculatu
V. radiata

V. radiata

A. tumefaciens
V. unguiculata
V. unguiculata
V. unguiculata
V. radiata

V. radiata

V. radiata

V. radiata

V. unguiculata
V. unguiculata
R. leguminosarum
R. leguminosarum
V. anguiculata
R. hainanense
V. unguiculata
V. unguiculata
V. radiata

V. unguiculata
V. radiata

V. radiata

R etli

R. yanglingense
8. fredii

8. meliloti

V. radiata

V. radiata

8. fredii

8. xinjiangense

Origin
Jiangxi
guangdong
hubei
guangdong
sichuan
sichuan
guangdong
guangdong
fujian
fujian
fujian
fujian
guangdong
jiangxi
guangdong

guangdong
Jiangxi
Jiangxi
jiangxi
Jiangxi
anhui
guangdong
fujian
jiangxi
anhui
anhui

hubei
jlangxi
Jiangxi
angxi
'!mhl%i
Jiangxi
anhui
sichuan
hubei
hubei
hubei
yunnan
guangdong
guangdong
hubei

hebei

sichuan
guangdong
sichuan )
inna'mongolia

xinjiang
shandong
zhejiang
zhejiang
guangdong
yunnan
yunnan
zhejiang
fujian
hubei
guangdong
yunnan
yunnan
Jiangsu
shandong

innermongolia
innermongolia
innermongolia
innermongolia
henan
henan
henan
hubei
hubei

hubei

anhui
yunnan
guangdong
fujian
shandong
shandong

zhejiang
zhejiang

UPGMA

Rhizobium

Rhizobium

© PEF

MEMI RIS 4IEE  http://journals. im. ac.cn

Groups

Agrobacterium



16S tDNA PCR-RFLP

Vi 2006 46 6 867

3.3

AFLP

CCBAU 45111-1

Rhizobium

Sinorhizobium

rep-PCR

16S rRNA DNA-DNA

16S tDNA PCR-RFLP
CCBAU 45248

CCBAU 45071

2004 121 1-2.

Bergersen FJ. The growth of Rhizobium in synthetic media. Austr J
Biol 1961 14 349 - 360.

Beringer JE. R factor transfer in Rhizobium leguminosarum . J Gen
Microbiol 1974 84 1 188 —198.

Vincent JM. A Manual for the Pratical Study of Root-nodule
Bacteria. Oxford Blackwell Scientific Publications 1970.

Chen WX Yan GL Li JL. Numerical taxonomic study of fast
growing soybean rhizobia and a proposal that Rhizobium fredii be
assigned to Sinorhizobium gen. nov.. Int J Syst Bacteriol 1988
38 4 392-397.

Chen WP Kuo TT. A simple and rapid method for the preparation
of gram-negative bacterial genomic DNA. Nucleic Acids Research
1993 21 9 2260.

Weisburg WG Barns SM Pelletier DA et al . 16S Ribosomal DNA
amplification for phylogenetic study. J Bacterio 1991 173 2 697

-703.
van Berkum P Beyene D Eardly BD. Phylogenetic relationships

10

11

12

13

14

15

16

17

18

19

among Rhizobium species nodulating the common bean  Phaseolus
wilgaris L. . Int J Syst Evol Microbiol 1996 46 1 240 -244.
Laguerre G Mavingui P Allard MR et al. Typing of rhizobia by
PCR DNA fingerprinting and PCR-restriction fragment length
polymorphism analysis of chromosomal and symbiotic gene regions
application to Rhizobium leguminosarum and its different biovars.
Appl Environ Microbiol 1996 62 6 2029 —2036.
Thies JE Bohlool BB  Singleton PW. Subgroups of the cowpea
miscellany ~ symbiotic specicity within Bradyrhizobium spp. for
Vigna unguiculata  Phaseolus lunatus  Arachishypogaea  and
Macroptilium atropurpureum . Appl Environ. Microbiol 1991 57
5 1540 - 1545.
Zablotowicz RM  Focht DD. Physiological characteristics of cowpea
thizobia evaluation of symbiotic efficiency in Vigna unguiculata .
Appl Environ Microbiol 1981 41 3 679 - 685.
Germano MG Menna P Mostasso FL. et al. RFLP analysis of the
rRNA operon of a Brazilian collection of bradyrhizobial strains from
33 legume species. Int J Syst Evol Microbiol 2006 56 1 217 -
229.
Abaidoo RC Keyser HH = Singleton PW et al. Bradyrhizobium

spp. TGx isolates nodulating the new soybean cultivars in Africa

are diverse and distinct from bradyrhizobia that nodulate North

American soybeans. Int J Syst Evol Microbiol 2000 50 1 225-
234.
Wolde-meskel E  Terefework 7Z  Frostegard A et al. Genetic

diversity and phylogeny of rhizobia isolated from agroforestry legume
species in southern Ethiopia. Int J Syst Evol Microbiol 2005 55
4 1439 - 1452.
Young JM. Renaming of Agrobacterium larrymoorei Bouuzar and
Jones 2001 as Rhizobium larrymoorei  Bouuzar and Jones 2001
comb. nov.. Int J Syst Evol Microbiol 2004 54 1 149.
Young J]M  Kuykendall LD Martinez-Romero E et al. A revision
of Rhizobium Frank 1889 with an emended description of the
genus and the inclusion of all species of Agrobacterium Conn 1942
and Allorhizobium undicola de Lajudie et al. 1988 as new
combinations  Rhizobium radiobacter R . rhizogenes R. rubi
R. undicola and R. witis. Int J Syst Evol Microbiol 2001 51
1 89-103.
Farrand SK  van Berkum PB  Oger P. Agrobacterium is a definable
genus of the family Rhizobiaceae . Int J Syst Evol Microbiol 2003
53 5 1681 -1687.
Broughton WJ. Rose by other name Taxonomy of the Rhizobiaceae .
J Bacteriol 2003 185 10 2975 -2979.
Mhamdi R Mrabet M Laguerre G et al. Colonization of

Phaseolus vulgaris nodules by Agrobacterium-like strains. Can J

Microbiol 2005 51 105 - 111.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



868 ZHANG Yong-fa et al ./ Acta Microbiologica Sinica 2006 46 6

Numerical taxonomy and 16S rDNA PCR-RFLP analysis of rhizobial strains isolated
from root nodules of cowpea and mung bean grown in different regions of China

ZHANG Yong-fa' > WANG Feng-qin’ CHEN Wen-xin'"

' Key Laboratory of Agro-Microbial Resource and Application ~ Ministry of Agriculture  College of Biological Sciences
China Agriculture University — Beijing 100094  China
% College of Life Science ~ Northwest Sci-Tech University of Agriculture and Forestry Yangling 712100  China
3 College of Life Science Henan Agricultural University ~Zhengzhou 450002  China

Abstract Seventy-nine rhizobial strains isolated from root nodules of cowpea Vigna unguiculata and mung bean

Vigna radiata  grown in different regions of China were studied by a fuzzy cluster analysis of 128 phenotypic
characteristics. The phenotypic characterization of these strains showed that most of these strains had high stress
resistance. For instance most of them could grow from pH 5.0 to pH 11.0.Over 85% of these strains could grow well on
YMA plate at 37°C and several of them even could grow after a 45 minutes hot shock at 60°C. Some strains had a
tolerance to high concentration of Bacitracin  400pg/mL . The result of the fuzzy cluster analysis showed that all the
strains were clustered into 2 groups slow growers and fast growers at the similarity level of 63.5% . At the similarity
level of 79%  there were 7 subgroups further separated .

Based upon the result of the numerical taxonomy these strains together with 22 reference stains were analyzed by
the 16S tDNA PCR-RFLP. Thirty-four genotype profiles were obtained from the fingerprinting of the 16S rDNA PCR-
RFLP. These strains were analyzed by GelCompare [[ software and clustered into 7 groups at the similarity level of
91% which were consonant with the 7 subgroups clustered at the similarity level of 79% in numerical taxonomy.

The results of numerical taxonomy and 16S rDNA PCR-RFLP analysis showed that all of the seventy-nine rhizobial
strains isolated from root nodules of cowpea and mung bean were clustered into four genera Bradyrhizobium
Agrobacterium  Rhizobium and Sinorhizobium  respectively.

An individual clade without any reference stains which was composed of CCBAU 45071 CCBAU 45111-1 and
CCBAU 45248 might be a new species of Rhizobium .

Overall the study results demonstrated a high phenotypic and phylogenetic diversity of rhizobial strains nodulating
cowpea and mung bean grown in different geographic regions of China.

Keywords Cowpea Mung bean Rhizobia Numerical taxonomy 16S rDNA PCR-RFLP Diversity
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