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1

Table 1 List of the reference strains

Species Stains Hosts Origins
R leowminosarum USDA2370" Medicago sativa

- Legumano: 127K17 Phaseolus sp.
R. tropici CIAT899" Phaseolus vulgaris CNPBS

- tropre BR853 Leucaena leucocephala CNPBS
R . hainanesis 166" Desmodium sinuatum

’ o H14 D. heterophyllun
R.etli CEN42" Phaseolus vulgaris CNPBS
R calecue HAMBI540" Galega orientalis

- saces HAMBI1185 Galega sp.
R. ciceri USDA3383 Ciceri arietinum

ST UsD205™ Glycine soja

S fredii USDA194 Glycine soja
S. meliloti USDA1002" Medicago sativa

: R 102E28 Medicago sativa
S. saheli USDA4102" Sesbania cannabine
S. teranga USDA4101" Acacia laeta

. CCBAU2609" Astragalus sinicus

M. huakuii A106 A sinicus
M. loti NzP2213" Lotus coniculatus

’ NZP2227 lotus sp.
M. tianshanese AIBST (x:lycyrrz'a(%j)al/idi_ flora

6 G . uralensis

T Type strains CNPBS Centro National de Pesquisa em Biologia do solo.

1.2
4 CN
133
1.3
1.3.1 SDS- 3% 12.5%
0.4mm
1.3.2 YMA SmL
TY 28T 12000r min 3min 1.5mL Eppen-
dorf 10mmol L Tris-HCI 0.5mL SDS 500mg
B- ImL 3mL 4mg 1mol L Tris-HCl pH6.8 2mL 10mL
10min —20TC 3 2min 12000 r min 3min

1.3.3 Tris- pHS.3 80V

300V 4C 20

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



5 389
1.3.4 5
1.4
“ “ 0
“1m 0
R; UPGMA
1.5 DNAG+Cmol% DNA
DNA 6 DNA G+ C mol% DNA
7
2
2.1
1 66 % 83%
Sinorhizobium
fredii S. saheli Rhizobium loti R.
tianshanese Mesorhizobium huakuii S. meliloti
R . leguminosarum S. teranga R. tropici
R . hainanesis R. etli R. galegae
R. ciceri Sneath 8 R.tropici  R. hainanesis
86 % ? 3
83% 2 1
5 SH364  SHIL042 I. amblyan-
tha SH260 SH385  SHLO064
I. criesii I. potanini SHL042 2 5
SH713
1 2 SH369
1 SH712 SH269  SH150
2
2.2
2 12
C 2
M. loti S. saheli C 1
R. galegae R. hainanesis M. tianshanense 1
50mg L L - 300mg L _
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% # (%)
Similarity
65 70 ™ 80 85 0 95 100 *xH 21
T
I— SH364
| SHLO42
SHLOB4 | 1
| SH385
SH260
SH150
| SH369
SH269
[ USDAlM]S.erdJ'I'
T USDA205
USDA4L02 S.sakeli
[ WZP2227 M. loti
zp2213
—| ] 6 ]I/.tiandlanense
AIBS
| A106 M. huskuii
COBAY:
[ 102F28 ]S.meliloti
— USDA1002
R. leguminosarun
T 12717
USDA4101 S. teransa
] CIX K. tropici
| BR853
| | = lli?g R.hainanensis
- CFN42  Retli
| HAMBIS40  £.galegne
HAMBI118
USDA3383 A.ciceri
[ SH327-
SH715
4' I_ SH713| 2
| SH711
SH714
SH712
1
Fig.1 Dendrogram of numerical taxonomy of rhizobial strains
S. fredi M. huakuii 12 M. huakuii R. tropici R.
hainanesis 0.1%
2 CN
Table 2 Distinctive features of the clusters
o SF MH SM RL RT ML RG RH MT ST SS RE RC cluster cluster
Distinctive features 1
D- - _ _ _ _
D-arabinose * ot * ot *
1 -+ -+ + - - - - o+ o+ - + -
Calcium malonate
+ * - - -
Sodium citrate S oot
D- B
D-sorbitol + £ + + + * * 4+ 4+ 4+ + o+ o+ *
- B L e T -
T'rehalose
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2
SF MH SM RL RT ML RG RH MT ST SS RE RC Cl“fter Cl“;“*

Distinctive features

£+ + + £ + - 4+ + = + - + + o+ -
Xylose
-+ o+ o+ o+ -+ o+ o+ - =+ o+ o+ -
Maulate
< £ - - - - - 4+ o+ o+ o+ -+ =+ -
Sucrose
L -
+ + x - 4+ - 4+ 4+ - - - - o+ % +
L - Glutamic acid
. d00mg L I T T T S T A S S +
Ampicillin
300mg L - -+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ - -
S0mg L R S S R +
Streptomycin
0
. 0-1% - o+ o+ -+ o+ o+ -+ o+ o+ o+ = -
Methyi green
L o B S +
Litmus milk peptonization
+ Positive reaction — Negative reaction =+ Partially positive or negative.

SF=S. fredii MH= M. huakuii SM = S. meliloti RL=R. leguminosarum RT=R. tropici ML= M. loti
RG=R. galegae RH= R. hainanensis MT= M. tianshanense ST =S. teranga SS=S. saheli RE=R.etli RC=

R. ciceri.
2.3
SDS-
2 SDS-
3
3 66 %
86 %
2 1 24 5 SH713
SH714 SH715 SH711  SH327
92% 84 % 2 20
I. amblyantha I. carlesii
I. potanini 5 SHL042 SHLO064 SH260 SH385  SH364
2
2.4 DNA

. DNA G+ C mol%
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2 SDS-
Fig.2 SDS-PAGE of whole-cell protein electrophoresis patterns of partial strains
— SH6848 USDA4101 SH6864 SH6863 SHL042 SH6843 USDA4102
CFN42 SH385 SH6845 SH6718 166 HAMBIS40 A106 SHLO042 SH260 E28 SH6840
AIBS 6 USDA3383 USDA1002 127K17 SH713 SH734 SH7480 SH726 SH747 SH727
SH725 SH7401 BR853 SH715
DNA SH713  SHL042 13 DNA
3 4
3 2 DNA
Table 3 DNA analysis of the strains in the two new clusters
1 Cluster 1 2 Cluster 2
o SH713 % s SHIL.942 %
Strains G+ C mol% Homology with SH713 Strains G+ C mol% Homology with SHL042
SH713 61.6 100 SH6864 39.8 92.1
SH738 59.8 83.7 SH6863 60.4 90.6
SH734 60.2 90.2 SH6846 59.7 86.5
SH7480 61.2 88.7 SH6843 60.4 88.6
SH7391 60.5 85.4 SH6860 59.2 84.5
SH711 60.4 87.6 SH6862 59.0 80.6
SH327 59.5 89.9 SH6861 59.9 85.4
SH7463 59.7 90.2 SHLO064 59.0 86.7
SH7481 60.4 91.3 SH385 61.0 94.9
SH726 60.5 94.0 SH6710 39.1 90.4
SH723 61.2 90.4 SH6718 59.3 94.3
SH7400 61.3 89.9 SHL042 60.1 100
SH727 60.4 90.2 SH6845 60.1 82.5
SH725 61.2 87.6 SH260 60.3 90.3
SH715 61.8 89.6 SH364 60.3 88.6
SH714 59.1 93.2 SH6849 59.7 87.2
SH741 59.7 86.5 SH6841 60.4 84.1
SH735 60.3 84.3 SH6865 60.2 90.3
SH7321 60.4 91.0 SH6848 60.4 90.2
SH7390 59.8 90.5 SH6840 59.9 87.6
SH7381 61.2 87.7
SH743 60.3 86.8
SH747 60.4 90.2
SH7401 61.2 87.6
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Similarity
70 75 80 85 90 % 100
O e e I A O O I xR HE

Clusters Species
AIBS :I H. tianshanense
6

NZP2213- H. lot 1
NZP2227

]
 —
SH713
SH738
SH734
SH7480

SH7391
SHT11
SH321
SH7463
SH7481
SH726
SH723
SH7400 | 1

SH727
SHT25
SHT15

SH747

SH7401-

102F28 ] S.meliloti
SH6863

SH6846

SH6843

SH743
SH6864+
SH6862

SH6861
SHLOS4
SH385
SH6710 | 2
SH6718
SHLO42
SHE845
SH260
SH364
SH6849
SH6865
SHe841
SHE848
SH6840-
AlO6 H. huakuii
CCBAU

SHT14
SHT%
SH7321
SH7390
SH7381
—
| somioce
—
— Stese0
[ |
—
L
L
——
—

HPMB]]BS] K.galegae
HANB540

12717 R. leguminosarun
USDA194 :l S.fredii
USDA205

USDA4101  S. teranga
USDA3383  A.ciceri
CFN42 Retli

168 K. hainanensis
H14

I—
—‘ ] CIAT899 ] R. trovici
BRE53
I—

USDA4102 5. sahe/i

3

Fig.3 Dendrogram of whole-cell protein electrophoresis of rhizobial strains
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4 DNA

Table 4 The homologies of DNA between the central strains of new clusters and type strains of known species

Centrak straubs SH713 SHL042
Type strains
AIBS 42.9 53.9
NZP2213 24.8 44.8
USDA1002 57.9 55.3
CCBAU2609 28.7 40.7
HAMBI540 18.9 37.4
127K17 49.4 53.7
USDA205 49.3 39.8
CIAT899 58.9 3.08
USDA4101 37.8 55.2
USDA3383 54.2 53.8
CFN42 59.8 58.9
166 60.2 59.5
USDA4102 56.6 57.0
1 G+ C mol% 59.5~61.8 Rhizobium 59.0~
66.5 SH713 DNA 83.7% ~94%
DNA 70 % 4
2 SH713 13 DNA 18.9% ~
60.2% 70 % DNA
2 G+ C mol% 59.0~61.0 SHL042
DNA 80.6% —94.9% 13 DNA
3.08% ~59.5%
2
DNA 2 2 16S rDNA
RFLP
2 5%
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A STUDY ON TAXONOMY OF RHIZOBIA ISOLATED FROM
KUMMERWIA SP. AND INDIGOFERA SP.

Wei Gehong! Chen Wenxin®  Zhu Minge!

1 Dept Resource and Environment Northwest Agricultural University yangling 712100
2 College of Biological Science China Agricultural University Beijing 100094

Abstract The rhizobial strains isolated from Kummerowia and Indigofera and the known
reference strains were classified by performing numerical taxonomy. New isolated strains
were divided into two new clusters at 83% similarity level. Based on the numerical taxono-
my additional isolates in each cluster were studied by using SDS-PAGE of whole-cell pro-
tein. Twenty — four strains isolated from Kummerowia fell into cluster 1. Twenty strains
isolated from Indigofera fell into cluster 2. The results of G+ C mol% and DNA homology
analysis showed that the DNA homologies between the central strain SH713 and SHL042 and
the 13 type strains were less than 61% . Thus the rhizobial strains from Kummerowia and
Indigofera were two new individual species of Rhizobium .

Key words  Kummerowia Indigofera Rhizobia Numerical taxonomy SDS-PAGE
whole-cell protein  DNA homology
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