SEARTFHEIANEEHNRENORYSH
G 2S¢

(PEfEdk AR bR 10004)! (HAFMBALERFE LR 100007)

W 3 e BSWERTH. AR OAEEEE 20 88 W ET TRESER
M H SDS - PAGE M9-RE ¥, ARErERRES, HHEHEEHE 68% Hafl#EK
WA wRE. B AV R R, B R AR B 1TSS ARAEAMER
YENTSHITEH, BRIERREUEAE SR 3 EH, BEabEkegREN,
BE LA 6B ATRE, 4, HPEf | MER 2 Y THREAG R PHE
B, WEHIMEE4SHESEPTI2 MW I N 3 DA 9 BuNRT
B4 3 -rRE, 49 S8EEPHEF. T8 1 AT 2 AR, AR
AN EETMEREEER. PR -0 E WA - ESC RS
BE—RAEREMPIEMN. IRERERN, —HFEINEEEEEEERE.
i W, Wiad, SMEES SDS- PAGE, ##eHk
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PHENOTYPIC ANALYSIS OF RHIZOBIA ISOLATED FROM THREE HOSTS
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Abstrmct: BS strains of rhizobia isolated from 1ot nodules of Compylotropéis, Cessia and Phaseolus were classified by
numerical taxonomy and SDS-PAGE of whole cell proteins. 20 reference strains were included for companison. The
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strains formed 2 groups by numerical taxonomy at 68% similarity. Group I contained all of fast and medium-slow growing
strains and group I slow growing sirains. Group I and II were divided into three subgroups at 85% and 76% similarity
respectively. The result of SDS-PAGE of whole cell proteins indicated that group I might be divided into four subgroups
and group II three subgroups at 68% and 59% similarity respectively. In group I, subgroup 1 and 2 corresponded to
subgroup 1 of numerical taxonomy, subgroup 3 and 4 to the other two subgroups 2 and 3 of numerical taxonomy respec-
tively. In group II, three subgroups corresponded basieally to subgroup 3, 1 and 2 of mumerical taxonomy. It showed that
we could get close resulis by these two methods. The common subgroups of the two methods, which did not cluster with
the established, were being identified by further study. The results also suggested thal diversity existed among the rhizo-
bia of the three hosts.

Key words: Rhizobia, Numerical Taxonomy, SDS-PAGE of Whole Cell Proteins, Diversity

VT ASEEA, TESATRERBET, KT8, 2KLRENEER
W, LA MBAER, R AEARESR, ERESHBERE, HMTAAL,
EEFHASIAH, XONEA, EREFERMN, BRTHETLURRSNS, RELEH
RN, 438 80T A S 08 B0 H0E B E N ANIF ST 2, B AU R T E S 2
ABEAFXTHERNERCEA N EREERIAEYE ( Rhizobium leguminosarum bv.
phaseoli) ™, BEEM T HIBEZHMEN TH, MIAXMEYRPGET 4 MR,
REMPE 2R, SEDEE, H308 A E RS L& SRR R AT R,

BESRRETFEMFEESHEIRESHEY. THRH, X ARAR
BT AR TR MOR AT BT BB AT RE, M BB RIR R AR - R A . 1964 4
Graham'® # JE IS T HUB B RATSE IR, LG, BUEAR Z A TRMEAN S
EWRT . LHMES SDS-PAGE 447l UK 43 Bl — %A TR IOMEE O H T, B
BN, AR RT AN K B AR A R AT R A R

AR AR RS A SDS-PAGE MR B4147, #I4E R A TH.
P BR FNSE O R AR B8 A 20 S s 87 R o e DA B b A B Oy v B BT AR ELEIEE

1 #BRERE
1.1 ghtEsE

AGRIG I v FHEBE 106 Bk, HhSBHHE 20 %, 2 %8 T Agrobacteriun . Bradyrhi-
s0bium . Mesorhizobium . Rhizobium . Sinorhizobium F Allorhizobium 6 1~J&; {LiENHE 86 £,
RWFZME. W, VIPE. 8. #idb. K. WE. B, B, ARG BREM
HHEE, [BEHEYNED (Phaseolus wdgaris) LA BRE ( Cassia) FAMLTF4H ( Campylotro-

pis) B RFHIBAF (BE Do
®1 fudEs—KR

[ 3 F X F*iE | & ¥ * Fi
CCBAU43159 Campylotropis delawayi B4t || CCBAU43188 Cassia. tora Hit
CCBAUG5052 Camprylotropis delavayi =B || CCBAU33061 Cassia tora i
CCBAR65053 Campylotrapis delavayi ZB || CCBAU3311S Cassia tora Lo
CCBAU65054 Campylotropis delavayi =¥ | CccBAU33I62 Cassia tora TLFg
CCBAUG5108 Campylotropis delavayi =W | CCBAU33215 Cassia tora L8
CCBAU65161 Campylotropis delavayi ¥ | CCBAU23158 Cassia tora %
CCBAUG5162 Campylotropis delwvayi T | CCBAU232I6 Cassia tora TR
CCBAU65163 Campylotropis delavayi Al || coBAU2322L Cassia tora W
CCBAUG5164 Campylotropis delavayi A/ || CCBAU65260 Cassia_ nomane =H

BT HER
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B LHERE

LIRS F x B3] o W # FE *H
CCBAU65192 Campylotropis delavayi ZE | CCRAU6L386 Cassia nomane P}
CCBAUG5193 Campylowropis delavayi &H || CCBAUGL390 Cassia nomane hpll|
CCBAU65194 Campylotropis delovayi =H | CCcBAUGI391 Cassia nomane ]|
CCBAUG5195 Campylotropis delavayi EH | cCrAU3IRT Phaseolus wigaris L7
CCBAU65237 Campylotropis delavayi =W | CCBAU23023 Phaseolus widgaris W
CCBAUG5238 Campylotropis delavayi =W | cceau2iiz Phaseolus vulgaris =z
CCBAU65155 Campylotropis prainii W || CCBAU33033 Phaseolus mdgaris VY
CCBAUG5156 Campylotropis prainii =B | CCBAU33053 Phaseolus widgaris vy
CCBAUGS157 Campylotropis preinii = | CCBAU33056 Phaselous wilgeris LH
CCBAU65158 Campylotropis prainii &M || CCBAU33L54 Phaseolus wdgaris Wi}
CCRAUSS201 Camprylotropis prainii =W | CCBAU33148 Phaseolus wigaris i
CCBAUG5202 Campylotropis prainii =W | CCBAU33IT3 Phaseolus wilgaris A
CCBAU30130 Campylotropis macrocarps KR || CCBAU43213 Phaseolus wlgaris #de
CCBAU30206 Campylotropis macrocarpa AT [ CCBAU43184 Phaseolus wilgaris i [
CCBAU3(233 Campylotropis macrocarpa KR || CCBAU43160 Campylotropis delavayi B4t
CCBAU23195 Phaseolus wilgaris L
CCRAL81433 Phaseolus vilgaris i o tumefacien
CCBAUO3L36 Phaseolus wilgaris WF | 1AM131297 H#
CCBALKI3286 Phaseolus mlgaris WiPE || AL rubi
CCBAU03029 Phaseolus wdgaris T || 1AMI13569T 25
CCBALG3244 Phaseolus wilgaris WWHE | Bradyrhizobium japonicum
CCBAUT1181 Phaseolus wmilgaris PP || USDAST Glycine max %[
CCBAUTIND? Phaseolus wdgaris BeFE || BIS Glycine max
CCBAU73083 Phaseolus wigaris Bt | Bradyrhizobium elkani
CCBAU73381 Phaseolus wigaris Hi# || usDaze? Glycine max EH
CCBAUTII53 Phaseolus wdgaris H# || Mesorhizobium loti
CCBAUD1367 Phaseolus ndgaris A% | NZP2213 Lotus cormiculatus FEz=
CCBAU01163 Phaseolus wilgaris R || Mesorhizobivm huakuii '
CCBAUDI012 Phaseolus mdgaris HEOY || CCBAU2600T Astragalus sinicus PE
CCBAUG5416 Phaseolus wilgaris = | A106 Astragalus sinicus G|
CCBAUGS408 Phaseolus wilgaris FH | Mesorhizobium tiansh
CCBAUG5300 Phaseolus midgaris =H | AIRS Glycyrrhia apallradifiors Bl
CCBAUG5275 Phaseolus vulgaris =M |6 Clycyrhia apaliredifiora 3HE
CCBAU65266 Phaseolus widgnris T || Mesorhizobium ciceri
CCBAUG5263 Phaseolus widgaris =W || USDA3378T Cicer aretimum B
CCBAUG5257 Phaseolus wilgaris ZB || Rhizobium eti
CCBAU65250 Phaseolus mulgaris =H | P’ Phaseolus wigaris B
CCBAU6G5214 Phaseolus milgaris B || Rhizobium leguminosarum
CCBAUG5150 Phaseolus mdgaris =R | UsDA2370 Pisum sativim ]
CCBAUG5122 Phaseolus wdgaris ZH || Rhizobium gallicum
CCBAU65121 Phaseolus migaris =H || USDA2918 Phaseolus wilgaris *H
CCBAU65104 Phaseoius milgaris ZF || Rhizobium giardinii
CCBAUGSDYS Phaseolus wigaris W || USDA2914 Phaseolus wigaris EJE|
CCBAUGS027 Phiasevius vlgaris =B || Rhizobizm tropici
CCBAU65034 Cassia leschenaudtiana = || claTsee” Phaseolus vulgaris LT
CCBAU65035 Cassia leschenaudtiana =W || Sinorhizobium meliloti
CCBAUGS036 Cassia leschenaultiana =W || USDA1002" Medicago sativa *MH
CCBAUGS037 Cassia leschenaultiana =M || 102F28 Medicago sative ®=H
CCBAU30142 Cassia nomane =M || UsDa20sT Medicago sativa *H
CCBAUZ3169 Cassia occidenlalisl AR | Allrhizobium
CCBAU43109 Cassia _tora Bt | 1mMc1g7s” ~_Neptunia natans H gt

T: Type strains, CCBAU: Culture Collection of Beijing Agricultural University, NZP: Division of Scientific and Industrial Re-
search, Patmerston, 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, Rijksuni-
versiteit, B-9000, Gent, Belgium, CIAT; CIAT Rhizobium Collection of Colombia
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1.2 MEHE
1.2.1 PRRDE . WHHHRE T T 129 MREERAMED
1.2.2 F2. MREE. BAHEFECER (8] i, AT E8E(UPGMA) B,
1.3 £PMES SDA-PAGE &7

W, BERMES NEBHEES T MERE Y HAEORES. BT oEERK
BR12. 5% 4, HARFBEH . R, Bk, SRS RMREARSE R (9,
101 #4E,

2 GZR
2.1 WHEHISIRER

STHGK BRI E B 120 ERPEREEE, 2k R ARMER , RAFEERE
FEE, FETRESEWRE (B, BhRafRRRNIHAR).

MW RIS, 78 67% MK T- L, BHRE S AP AR B L I B
FHRERP B RUEE, B RAEREE,

B IR 85 HOMMKE E R0 3 ERE: WAE | 4% 25 sR{LAHE, 21 Bk
BRLTH, 4Bk EET. 21 BB BOLFHMOBEER 1 Bok AL, Hadka
FE; 4B B AROAREE S, 2k, | HREATEE, I HRAHN. EH
2ESHRE, cHEAXT, 4 BREAIY, 2 BN T EFES L E K 1AM13129
( Agrobacterium. tumefaciens) 1 IAMI3569 (A. rubi), HPHIAMBAKREREDHE. EH
IEOHE, BRAEAYET., X-BE, BIBREEANES, HESXRESHE. T
MER I WA SENSHERREE—R, TTRRERYRWR,

B 10 7E 76% RIARRIME K LB 3 R, WA | B35 8 N Ek, THRAEH
hE, 1BRSBEERE, XAN., . L., RRAMEIG. U2 G 135%RE, 6
BABEHESD, 3RO HRAE, 1B AT, TEXR[ITAEMMEL; i3k
$% LBk USDAG6 ( Bradyrhizobium japonicwm ). USDAT6 (B. elkanii) 1 BiS (B. ja-
poricum); VLR 3 HITE 6 BREH, 4 BRI ARG, 2B ERE, RHITBEMER. W
BIAMUBIRA SEHNERE—R, FTHRENVFWE,

2.2 2£HfFEES SDS-PAGE &R

AR A s Tk B RSB 8S R V- QR AT R, SR AARE
(B2 M 3). |

ME 2 LUIE W, BHAK 76 B AR PR AW CREDLPHTED £ 8% K
AR TE E, TEAN4ADERN. TR MU 2 Y THRASENTR 1, Wi
IMER 4 23 SBAELSLRFPHBIEIBEEY, T3 SHESEPOTE 2 Mitd
TEHFE A. tumefaciens IAM 13129 1 4. rubi 1AM 13569, WRf 4 H —F BB SR
KEMTH 3AR. BAEFIAPRYRBREREX BOREI S TFR . XEHRM
BESEHER LB -,

ME3ETUES, R0 27 584 H (BESEPHEE ) 1559 %MMLUEKE
I, AR R 3 ANERE, TATEAR Lo SBUEM LSRR 3. WH 1 FEH 2 M
X3 o
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T RBUESKIECREHARBLHRKM TSR, BRE S HBEEHRTRNBR
HWE1HERER, HA24KRIER. ARESEP, 245w TE 210 BRBAR
TP 1, 3 5REA B, reAREABRK D, R FHMNREERATR
MEHRE 2, XPRRF M EARARE R EA TTREN M8, BIWIAa%
HAT A HHE— AT DNA R RS BE .

TERES D, 20 RSB ARWRRRER 6 kERAR, e 1S BIEEH.
HP BHREBEFESNRER INTEL, 2F3P, F 24888, T2 78S
MZ P USDA6 (B. japonicum). USDA76 (B.elkanii) 1 BIS (B.japonicum). BAEE
B LRRE 3 MER BRI SR, XBERANH—F4E, 2ARTAHEK
HREBETLHEREFYE . :

AR EEREWREE, ERETRS, 0 AR, Hbh 4o 5iRE
TWHEL, 2R3, Ha I6BREMAH, BEEN. I3 A ASEARASHEERR,
AAERE—THEE, ERHAETISLEHAETE DNA RESTRRE, 0% BEXTH
AR, | WREER IMTRE 1P, 6RREVE 2%, 25BETH I, 1 KR
W, SHMESBIKMSERES FHRIXEE,

3.2 HEERTH. APMRENREENSEYE

4R, BEEMWDE A X CHRRBE SRR TR, AIFET ST
EHFENME, HEENIEBARXEWREEF, LT 4 NER, R. wopici T
R.etli "By B BAEMFIFEM, R. gollicwn FR. giardinii' 5385 (IR, BAINS, 42
BEXEHERNEESNSEABNEBARELA G pH. RENSBEHES
sl

ik, FEEAXEH 0 HKE, AERBEZ S EEESES, 4 BE
B EAMTFHAREERESR INER L, 3BRRER SO EHRHHREEEL
WHE2, 3HRIBAERSAHERHMREERER 0 MES 1 MTH 3, RKALLTARE
HHERMAEREEAR A oA RS MER TR TR 3, RA-H
FHRAERBEHEDR rARIMES., XiHEH, RESBEAXIWBEEREEZHEN,
41 B4 BB A RO P8R B LR B A R R L.

3.3 AE#MAZEAEEENE

BAH > 0] DR GF s A S8 A BB E M A 2k, I B fERMAKTEL
S, BRI RN KNG, BRTAERLR, HMR—RATRMSB N,

SMPEREKRET LN R, WRSRERRERG, SAMNERSRESS
HARGF A —BhE; A0 b AT LR B LN A B (R B, B R, B
fRRIR#E I, EABRY, AXFAA TR ST RN, SRMNEES L
MBI, SRR .

8 £ X Wk
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