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REBEKHESE
B A% £FR 4AR

G SRR RF AR & B 2R > dE50

56 WILRIE K 3 ML AR AT T 200 A, B, EAREVTFERINE R
Ssm R DHE AN R RS B B A AT, AR T H RN AT RES K. RPA R HRERRR
B 1B TR MR AL T I BRKE B4 T, R EE. CHEREEN TR
FHHALHERS, SN —4H. UrERSUEARREEET MG Jordan gyl
R A KRN B KA ETERBEER-B, SEERMER (Rhizobivm) i, i
TERE IR W v ST BRI, B TE B A IR (Bredyrhizobium) o

X@iE R ESR

B Fred 1932 £ HBBES RRE
751975 4 Allen 7 Jordan™ RE IR
WEL, B R G RS S L B
SHET, RATIRBEINLIEERE R
REFEHEDHBEAFRERET 4. HiT
20 ERGHEAFRTREREZRA: FHEN'H
PEFRT TR, N RNE R ERA
55, R B E SMBH Parasponia K
FEEa L, AR aE—#E
WIAAREE . L, LLUTERE” A
BRI BRERAFE—RAED LR
W, WA R R 3 AR LIRS o

1964 4 Graham'? WHPE R £ H
ERFFRBRLGHEERTTHRESE, &
MEER P RN A RENSNSRE
W 2043%, REFEEMMASE, G+
Cmol % , DNA [& Bk , i i H BL T 5L 46
PRI L M55 SRR B Ay 4 AT VS K
B EEBRNSHENRBEESEET
BE9 o Jordan®™ YR R4 A1 TS D
E—HhE R TRBFEFNSER X
ALUEEEM O R BER S % ERR
FRFRSACAELEREEN, HEaR
BB AREREORENHIEER

i, B Allen 9%, HREL SR
HELEXRANORENH M EERRE
0.5% 5 4 K5 RV Y ) R B M AR
fitar Ay, BECEMRTRE
HEFNSRRERERREHE L L
fr, MU ERUTENREBEYRARL
EHR R TR, FEARESREWK
EEBsy KA F T E MR EERT T
RR9E. B E S Bibhr LI RMXENT E
B SREESENR R

s

(—) sk

LR 59 B, HO S RHEY R 56 .1
BEH 3 Mo RS, REAFZEARLEL,

WEESUSEREMET HEERE
(YMA) i b, A, ZEHD, +CRE,
REH B A—ERBERE YMA 2R SR
FREEAME SRR AR,

(=) iRz

LB T T 200 B85 AR 30 2 (2 RUFE

AZXF 1986 51 B 3 Hile sl
HENLEFRPERERB SRR & X % R
ER UL Bh R LA TR B0
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2 1 BRXFS: BREARESSR 103
®1 #dwHaR
Table 1 List of strains

1 UZF 48 WIS Medicago sativa E=s & Davis 2B
2 H, HEKE Melilotus albus Y AR R

3 u B EAE Meliloras albu: BEIT (KRN

4 M, B Medicago sp. e oh B A RS TR BT
5 ATCC 9538* (Rhizobiun: meliloer Y¥* EH £ FH A4l 36

6 TA, B =R & Trifolivm repen KR [ E e BB AT
7 8int B =85 Trifolium repen I R E AR BT
8 T WEME Trifoltem subterrancum it £ ot A7 ke AP

9 162 X 68 (R. trifolii) K H FER L

10 -2 BB Vicia sepium LR FERE

11 1-3 BFi g Victa sepium JbEL AR E

12 03-3 FHH Vieia faka i AERE

13 5., BF Vicia villosa e el i N

14 128 C 53 (R. leguminosarum) Ef=] i s

15 ATCC 1004* (R. legteminosarnnm) Eges] Ecc g aiH

16 F 48 (R. phaseoli) WRE [PEARE AT
17 127 K 17 (R. phascoli) %3 EREAE

18 F,, (R. phaseoli) FIHRE [PEERB CEFT
19 440 X Glycipe max b sk VA

20 6-1 FLE Vigna sincsis Eles Al e

21 131 ¥ XY Glyeinc sor7 BEIT Ak

22 T BT HE Astragalus adsurpens =EIL O RRBRE

23 1 LB Crotalalio juncea HET |Fifnz

24 1-§ Je2E T Macroryloma axillare I A E A R B LI
25 Th 2201 e Arackis hypogaca =W TR AR B A R
25 1035 bt Arachis hvpogaca ] vh i of B 4 AR F
27 K BHhEE Astragalus aliginosus HEIT | Eiihe

28 A 106 YW Asrragalus sinfeus kil 2 =3antr R [Ty b= 4

79 1-8 X T Macrosyloma axillare i U o R Be L HEBY
30 552 T Ascragalus sinfous e ek RS
3t BS-12 B Aseragales simicus #d # oh o Al Ao

32 PL 32 $TH Asiragalus sinicas 4 gl KF

32 B23-106-26 ¥ Astragalus sinfcus =il Erp R RFE

13 B19-40 ¥ Astrapalus sinfcus i 3k kel ol ) iy

33 38 ¥ Astragalus sinfcus 2z i AR

36 7304 oW Aseragalus sinscus ME i A R

37 103 T Adseragalus sinicus B A ARl A22

38 6-27 A ¥ Scsbania sp. )z B Al oA 2

39 bl Bk T Glycine soja L2l XA o

40 122-3 k5 Glycine soja it R A B T
41 305 H AT Glycine soja e AR R HE AT
47 B, KE Glycine max L5 o B AR o A
43 2135 +H Glycine max E e =R S ERT
24 71106 * & Glycine max x=H R AT B L AET
45 Y i1 BxE Glycinesoja L eshre s ok 2
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104 o B ¥ #H 28 &
il

No. | m B B s Y sooree|  'Donor

46 ATCC 103024* G Glycire max #E EFRLE

47 |71-7 &l Aeschvnomene sp. 760U oo B A BB e B

48 [23-4 W48 Desmodium canum PE DU 2] B A i B kL BT

49 4 HAEE Stylosanshes graceles imic] PR N A

50 4.1 KAES Srylosanthes gracilis P Rk R 1 AT

51 | 7-1 Kt Seylosanthes gracilis I o AR B4 AR AT

s2 | 5-1 KL B Stylosanthet gracilis I oh R B FE AT

53 (¢ YR Kummerowia siriate BEIL | ALWE

5S4 {D9-23 Uy B2 Desmoditem canum Fral Axpw

55 |ATCC 10318* FIRE Lupinec sp. E e FEERRALE

56 35, §#H Eryirima sp. IR A

57 1B6S3 (Agrobarterinm tnmefaciens) - h P YT

58 |C 58 (A. tumefaciens) —  [RERRFEREEHYEH

59 |1.150 (A. radiobacter) - hENEREN e

*FARARETN SEH v AFESHACAMMNE ** KAERTHFAERS2AERT LR

AHfER),RERRE DR A, L-BE
B, D-1 B, LI, L-PRERE. ST,
BB GLTR AR, LR R R IUEA
TELT . D- W bR BY L B BE KA L B D- ik
SRR R B IR W LD PR W I R
W, T A ER A AR L TER Y. AR
EFHE, A-PEEE, DL-RZEER, L1
B, L-RE s RERRERE, DL-B & &,
DL-(% 8, D-TealfE. DL-¥E #&, PL-K %
A&, D-FHEs, L-PhigK, DL-2 % B,
L-BEE iR, DL-JUE %, DL-5ERIR.K
Bk BEIE, DL-EER; A ETRRAR
A REREEE VR SR ZES. 1t
EAHEBRELR, PREREB/RERE A
By kMK 4= K oo HE, 39CTE
s Sof A ) P B A7k 36 R » X AR R B bt
BB ERENE .
2HBARERERBRBTARSESE: B
BUAE KA Whit™ IR0 MRS Mt
EFRTRIARE ARG R FE; HER
AFIRABRRABEGIH PoblmanaM 058 B/R
SRR Skinner'® W07 3 A E 04 & e—
B R s e PR s A R e
W% Auount Ny Tk L g AR IS

o

3EMEREFR G BUKEFEZER Joseyt
MI& SEmMRER, EHESNCERS e
SR 10 A AR, 84 RR e 4 Bl
MIEARREER .M BEAER, 28%C &3
thERREE 3—7 KA ES R BENMEE
7—10 KL R

(=) BUANHFTE

LRBHE: MEdRIRESHTE, WER
MA“+"oR, GAEREAC—"10R, HEEEH
"NCYERR, BRI ES BRI RSN+ K
4 % =HME R E A TT BB 38 47—
“NC” R A 17, “07 1737, & AR R A
mBlmmEt T,

2 EME R WA RNERES SHIER
A Sneath™® PR AERE (m), EEFR
FAE A Joccard FPE'3(S1),

LEXFE: RARESE, IBREEHR
&E“:O

OB ERENER: WEHTRE R IFAH
BUE > 95% B IE S EBANE ST B RN
95% LI FRUEM R N F K M AosEit 4
Y47, RZIBAC", £THREZRMIEACEY,

UL E& TR R BB i ¥ 7E TRS-80 Uk
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BROCE T BMERES R

103

B LR Basic I/EHFTo

g R MW ®

2B BE R RO MU B AR
() X RE(E 1),

ME 1 BH: 1 66% AR AKSE
T EeERRERRE G —8F, 4 75 BRYFEEL
PeKSE B B EE RROR AN KREE, Bl iitk
AR N — KR 2B LRIREE
BB —KB. 7 77%HHEHEMEAEL, £
TR AHEAE, F—RLRERNS
B, fHY T Jordan™ fg Réhizobium; F_
BEh Agrobacterium; F=FEhH £ B Kk
SRS, EFELRAE RS BN T
Bradyrhizobiumg

TFEA XK R AT

1. Rhizobium BE. ZBEfu¥E 30 ik
B, 7 84% pUMELUE K E L= EE,
EHNEZHENTE 2

VEHE L 10 AMEREE, o o RER
ZERBERE, 23RE RN, B, | %y
EHRERIMBREE, X 10KAER

9.5,

EMRHR R EAE 89% MBI K E LR
HRREE,

SWHLMBIA £ YMA E4R B4
RBERE, 245 REFHI RE%. B
ARERN TR AT, B4 E R
B, ERFEEE, A K e HER 49—
Ak, X 10 SRR —BARE T HAb
g R EE, RIORE—P X
ERBS, DF ey R

W :-E5E 12 A6k, D5EBR
EA. #ile. FrEfm S mn=ma,
RIRRXEGHFE, NBETRIR=
FREES. RN igg =1
B, GEBOREENOEAEKISS
(ATCC 10004), HARLIHG85% o B
RIEE R T Jordan AL BN 209 =
HERSE., BERMENEEIRER=
NFhEHA A48, L) R, leguminosarum
frFo

WE Ul AE-REERER, | 5
HHSIERE, 2 SHKAKRR EH A
ROISHE, SSEHARKX B (ATCC

%2 ANERP=ANNEERHE

Table 2 Differential characteristics of three species of Rhbizobium

ﬁChﬁ'acﬁrsﬁE (.4:‘5;'(::2}:‘;) R. leguminosarum R. melilos
TLECERFI R + * -
DL-m&ER AR = o - +
L-YpeSER K - + +
DL-&aHRA A + - +
DL-RELRPA + - +
10 ofmi RABR + - +
$ 10 Bg/m ERHIE + + -
W3oHg/m M EBR - - +
i ed 4.9 + + +
W pH 9.5 * - +
9C Fhk - + N
B AVR I 00195 BheT + + -
BRI 019 KR + + -
NER4: BRAEMEHLE A & A o
HHEh & - - +
KPEKER + , - _*
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(AR EMBFAEREFS)

9930), AWFHMMME 5%, KB  #H8, 8k 9CEK. @ oH 9.5 H%
HERHBOEPER, ERGEP LY BT, 4 YMA FREAE K8, X TR
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2 PRH: Rl 107

8% R. melilosi,

WA 45 ERE WA EERE S
Ho. MRAMM=AEMAEERPLELN, &K
Btk S FIRTEE I R RRIE, ABRES
72.2—80.0% - S, MEBHBEREN
RRER(EERE, B 1S ERE
HL, BRI R. melilod, 3 SRR
BELRLALERBREBTIE, HXH
EEHREBAKRRAER, EA8FHdr
B, e TR T — R B g RRE e, MR
H=FERAREGDE, XEENTER
1l Ly EE I 2], 25 a8,

16 5 HBERMBERESIAHRER
ME,EREVDALR 0, MERE EE
BhE, 5 I XENREY.

R SEERSERRRITHIHARK, E
RN ERABE T — R EHA TR
1§ BB = AR E, E S
1 R EERRAE Rl AE 75—80%,

2. AgrobacteriumBf. 5 57,58 Hl
59 5 TR, 57558 SEMAEAR
A. tumelaciens; 59 5 H ¥k A A. radio-
vacter, ZHERBDAETE 8% Lo B
15 Rbhizobiam WK FE IR, 5 Bradyhiz-
obium NXFRiT. BIITEAHX=#E—
FHEECEMNSHITRBEABRNX R, B
bR — D NARIETRIER, MR HK
HRHNREN ST ENEFNTE
Ego

LHAERATHMEAT: AN PRE
19,20 8/M21 S=/E, 19521 5
B A K EL LR 4 B A A b TR
Wi, 20 EFMRENTT FoEPRER
BEE. SHhEARMELE 79% B, R
NARA=%E, R¥VFEHENRAE
:}: Rhizobium B, WA BT Bradyrhizobium
LRV K ERBCLEE B RHbL,

4. Bradyrhizobium Ft; Jordan® 3

LB R B 1320 Bradyrhizobium,
LL B. japomicum X BT, ZE N FX—
AL RO X —BF 3 22 SRR, HAEM
#:4 85% 1 86 B MMM K E LN S =
MEEE,

WEE I, b 6 k. Hih4k3T
R THRIGEIEESE IO H, LS
HiLiBig, X 5 #REEME 96%; 55—
B BARER,. BIEES ERERMN -
EFEGFEFASHEREREREEN
EMNED. 7 YMA 4 Er=a: il
D EEMRY, SEkE, SROERE
BEHRBEMN. P, ZWHATDEKETE
SEECERARR TERE FEE
R KHREVERR T, M1 B. reponicum lﬁl‘]%
REER XS HER, SI18BaEH 30 ay/
ml PUIRFE. 5l 300 pg/ml T BEMG
S'ug/ml FHHEEE, A7 01% E-EEm
0.1%FLESE L4k, Tn B. japonicam IR
fEAE FF MM B K. ZWEFAEEARR
BB — MR, {él‘?%a“kiﬁﬁiﬁf‘—
B F, B EIGEA Bradyrhizobinm Ellﬁ’j%
— Ao - .

WEE I, 85 L HE,EIAET2H
HEKFEEERE—E, HdAH s kil
AAERB(39 S 0B 415 25,13
5. 44 5, 45 SR 46 S ), 46 STk
% B. japonicum WY kR, 56 5 Bikk
SEBERE. 53 SEES EEWEE, 48
SEOEE DR X NENEXTRS
Bivk A ANEHREE, RITNVX—FE]
BT B. japonicum, 4855 54 SHEKE
4 B R IAHE XA PR B LA A, H
ERAERE, B —FPHR,

CE® UL, 23 25 S 26 SHER.D

BB, PIBREMARLIE % 0%,

MM ESEE, STATESR L L2
H o
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I 4 78 &

. b, 23 SHERD BEEERMRE, &
Rhizobium R¥RIr#ELE; 47 SEHHKBAH
BE S, Bradyrhizobium hINITFE
L, AR A —#E, LEiTie, A9EH
EAEHRE.
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NUMERICAL TAXONOMY OF ROOT NODULE BACTERIA

Chen Wenxin Qi Youlin Li Jilun Yu Dafu
(Collepe of Agriculrurel Biology of Beijing Agriculiurgt University, Beijing)

The application of numerical taxonomy
10 study 59 strains of rhizobia collected from
various sources and 3 known agrobaceria are
described. 200 coded features including vita-
min, carbon, and nitrogen nutrition, antibio-
Ui sensitivities, pH reactions, tolerance to so-
dium chloride of different concentration in
media, flegella, dyes reactions and other phy-
siological characters were used to determine
the relationship between these organisms.

Overall similarities of these strains for
200 unit characters were determined by the
simple matching coefficient (Ssm). clustering
was made by the single linkage method with
computer “TRS-80".

The result obtained confirmed Jordan’s
(1984) idea on the separation of fast- and

slow-growing rhizobia at the zeneric level,
they are Rhizobium and Bradyrhizobium, re-

spectively. This paper also supported the fu-

sion of the species R. phaseoli and R. rrifolss
with R. leguminosarum and the retention of

R. meliloni as a separate species.

The rhizobia isolated from plant Aszre-

galus were more closely related to R. legienn-
nosgrum than other fast-growing rhizobia, but.

they formed a separate phenons in which the-
re are a high similarity They should proba-
bly be a new species.

The fast-growing soybean rhizobia appe-
ar to be the median type between Rhizobium
and Bredyrkizobium, but to be more reiated
to the Rhrzobium. Bradyrhizobium sp. (sty-
losanthes) is an indepeadent group in geuns
Bradyrhizobium.

From the frequency of occurrence of fe-
atures computed for each of the clusters, these
tables were prepared providing correlating
characterisics which are suitable for idenu-
fication of the clusters.

Key words

Root nodule bacteria; Numerical taxo-
nomy

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




