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Table 1 List of the reference strains

K& ® 5 [ 1 * B
No. Strain No. Strain name Source
1 NZP2213T Rhizobium loti =
2 NZP2227 R. loti gt
3 NZP2234 R Jot/ FE=
4 H1 R. meliloti BT
5 USDA1002T R. meliloti *E
6 102F28 R. meliloti *
7 USDA2370T R. leguminosarum 3E
8 162X68 R. leguminosarum #
9 127K17 R. leguminosarum E =S
10 BR853 R. tropici B
11 CIAT8997 R. tropici Br
12 HAMBI5407T R. galegae =
13 HAMBIS503 R. galegae ’ =
14 Al06 R. huakuii 4t
15 CCBAU2609T R. huakuii 3
16 USDA205T R. fredii TR
17 2048 R. fredii a7
18 USDA6?T Bradyrhizobium japonicum *H
19 B15 B. japonicum T
20 SEMIAS566 B. japonicum B
21 A1BST R. tianshanenses E
22 6 R. tianshanenses i
23 91X01 R. tianshanenses i
24 112 Rhizobium sp. i3]
23 166 Rhizobium sp. i3]
26 Hi4 Rhizobium sp. WE

T. 8 E % (Type strain)
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N
L2 ARBHEATSERGHBERLR ERFOEHK WS N N220) REREEXER
I E B (S5 R N218), 4 5I7E YMA SE EE3K, SKEFH18~24h, WMERTRM
BEILEK, 28CBEFEEEK A RBiF30min, REBRXMRENABHRLERE, B
JEM-100CX BIFESHE T WEFME.
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Table 2 List of the unknown strains

FE W s #F x ¥ 4
No. Strain No. Host Source

27 N169 Vicia fabsa BE TRV
28 N181 Glycyrrhiza sp. HE TRk
29 N182 Glycine max K& TRk
30 N185 Sophora japonica B TEY L
31 N186 S. japonica ER TEYHX
32 N189 Caragana korshnshii ¥ &% ), TRYHL
33 N191 C. erinecea JI|FG5R% )L THEYHL
34 N196 C. kansversis HRBM )L TEWH &
35 N197 C. arbrescens WM )L THEYHL
36 N202 C. acanthophlla F)MH45 )L THYW
37 N206 Amorpha fruticose % THEHYL
38 N207 Hedysarum scoparium % TEW L
39 Nz10 C. roses LR )L THEHY L
40 N218 S. alopecuroides ¥ G F TR L
41 N220 Glycyrrhiza aspera B H & THEYH L
42 N232 Medicago lupuline REE T TEWH L
43 N242 M. sativa HIEEE T REIR
44 N244 M. lupulina RIEHTE FHERER
45 N245 V. sepium BFBE TRERK
46 N247 Astragalus sp. $1& THER

2 GR5itie

Q46 B RE LB AN B LRI (ED), LB RECOXMMUEAT L4 HF
BRI A S Rhizobium ), 88279 34k1A8 4 B Bradyrhizebium ) ; TE84% FH{UEK
FEBIXGHNATERE.L,2,3,4,5,6,8 TBEN, HERHEMS LB EHEEZ L RHTEH
BT, BN AR, loti, R. tianshanense, R. meliloti, R. huakuii, R. fredii, R. legumi-
nosarum, R. tropici ; SBTHENRHRRMNE, E1R NI181(FE X HEM N185(FEH
EH), FOLREAN, R galegae (HAMBI503, HAMBI540 ) f14 B B ¥ 5 (Y ShR B A AR
B (166.H14.112) 13K, WA HRAERBEY B RD, EREEET Y+, NS
R. tropici REBFEY KIS RME (1388) 7E80% MARLIMEKT AR, E84%HEIK
FEXTHRENS AR LERECGEL0,11TEF) , 75HB VB 10T R, 5. NISI(FENTL
|38 JL) NII(FERNFEHG L) N21S(FEHNETT). N220(FE HHEHE) N247
(FEHHT) ., N207(FFE R NIG6(FENHTHRENIL); BLERAE N210(FEH
LAEFEGIL. N2R2(FEHXRBEERE) N242(FE N EE Y N245(FEHFHE) UL
Sh, EBRRAE N182(FEHRKE). N197(F F o438 )L) N202 (F F 3 H458 L) .
N169(FENBEE). NISS(FENEM) N244(FFEHRXBEEE) N206 (FF H ¥ £
BESEAITERAEE.

@FFIHTHEIOLR SRS HE Rhizobium ) By %5 HISE. W T BEE A F %
AR B AN AREMNAERRAE I —RETERSHE, SCHORBEEE
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Fig. 1 The dendrogram showing the relationships among rhizobia isolated from

Shapotou region in Ningxia autonomos region and reference strains

Rhizobium ) W& NFBEATARE . EMNSAKERRMEFE, BAEEMER, XRTHE
SR ES AR UAEHR RS RO OYER, R E S EF TEYEER
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Table 3 Distinctive features of the Rhizobium species and subgroup 10

# oR R.loti R.tian R.meli R.hua R.fre R.leg R.tro R.gale WE10
Characters .
BEAA
Carbon source utilization
D—F'Iﬁ{ﬁﬁ D-arabinose - — — + — d + d +
A  Dulcitol — d - - - _ _ d +
P Lactose — d — — — + + + +
FERMHM  Sodium malate + d d + + + + + -
BZ® Rhamnose - — + d d + + + +
D-## D-ribose — - - — _ + + d +
ZB4 Sodium acetate - - - - — — — _ +
HEBES  Sodium citrate - — - + + d + + +
TEM Syringic acid — d — + — — _ _ _
EHE® Vanillic acid - - + + + + + + —
A¥E Xylose — - d — — _ _ _ +
DL-i#% 8 DL-proline d - + - d d — — +
REF A
Nitorgen source utilization
HEBR Glycine - d + + + d d + +
WERHRH
Tolerance of antibiotic
B/E Erythromycin — + + — - _ _ d +
(5pgemL—DP

+:95% I EAMEBRNIERR at least 95% of the strains are positive,

—:95% RALEMA BT  at least 95% of the strains are negative,

d: RFMHEEZME less than 95% but more than 5% of the strains are positive or negative.
R. tian: R. tianshanenses ; R. meli:R. meliloti ; R. hva.R. huakuii ; R.f{re; R. fredii;
R.leg: R. leguminosarum ; R.tro: R. tropici ; R. gal: R. galegae .

WHEHETSHER BTHERAFNREEEN, ESRBELETREAEDEFHEER
THEHE, EPELWIMHFRVERER  ARERBELEECNNF L, HEAREE, &
WENT TR, BRTHOFE, IEEMEBMEE, RBREENS5EmE#ES
EIHLIMAGER B KEHNERECHIHET ENNS LM, RE, 28H
WEAENILHE. ST FSFEYYRBERE LT BN R. tianshanenset , \A L1 T 34>
WHEREL, BRE—hRARHNEARECHERN, NTEH, XEHRFEEARLESS
SRR AR, B A e R E 2, ERAHREXR B AR F EMFE BT SEEBERH
EFE—SMrER. Bk XRBERE v REH B H AR EE, ¥ 75 i DNA-DNA 7832,
16SrRNA 5543t % L1 —H1E .

@UEKFHYIEBES 10 WEA B.OHKA N220, WIEHMBEE S IFE. £2K
Pt FAYER T RUAT B, SN, F OB S EMMUBRERENE kR N218) 251N
AAEEEMEREEREE, BEK/NHR 0.46~0.63X1.08~1.33 um, BHRBEEKERE
K 25~28C, HAEKRME K 2~4h, 7E YMA Fix L3%5% 48 h 5, B ERTE 1.5~2.0
mm ; £ EH PR AT E60°C HIB 4 10 min FpH 1 089 BRAE 5 4R LA & & 4 % NaCl i 1 3%
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Characteristics of Rhizobia Isolated from Shapotou Region

in Ningxia Autonomous Region of China
I. Study on Numerical Taxonomy

Li Ying Ruan Xiaochao Chen Wenxin
(College of Biology,CAU, Beijing 100094)

Abstract: Twenty rhizobia isolated from Shapotou region in Ningxia autonomous region and 26 refer-
ence species of Rhizobium and Bradyrhizobium were characterized by numerical taxonomy. The results
based on 125 phenotypical features showed that all tested strains were divided into 12 subgroups at 84%
similarity level. 13 new isolates were different from the reference strains and divided into 3 subgroups.

Key words: rhizobia; numerical taxonomy



