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HRREAN S ATR

EEA"  KRXH

(AL R K FEYER LR 100094)

H E RAREAXFETRATIEEARMEAHRE MBS 36 &, RE 80% K
RIPEAKE L s BN TS, THRBERT K 9. DNA FEAMNESERA, XFENE
BRARTCRRMEANFL DNA RRE, Hi.O B CA8S61 H JL84 (IS 165 rRNA
EHFFH AR, CASSel MBS CARMEEZE. ER T - HIMNERET &+ XK.
JL84 B bR 7E B A RAR RS B R (Rhizobium) H1 - ¥ BB (Agrobacterium) E BN B AR E R X
PEET RS LTRAL.

iR BEE. WAEEE, Bl 25, DNA #23%, 165 tRNA EH F 3487

HER (Astragalus) RSP F B A — &, 495 1500~2000 #, Allen O. N.
Allen E. K. #ifiT 80 AR ERMMHEEY" ., Kb EZE (A sinicus) BB BTIE
AL, B & N L BRI E (Rhizobium hudkuin)?, B3 K ERAESSE R EREE
EHE RENBR, R REGUN LR, AT H-STFT AR EN 5200, 7
TERERFRAENER L. AEMBEHR. TE. AR LA ERFHBERK 36 R
EREEAT THERRAN S EMH5A.

1 HHEFh &
1.1

Al 70 Bk, H & L EE 34 8k, 5B T Rhizobium M Bradyrhizobium, RERBE 36
. R T 14 BEF L,
12 A&
1.2 BES%: HE% 30 B1#1T. RATHEHERE,
1.2.2 DNA B G+ Cmol% M E K R B H: R A REHEME DNA # G + Cmol%',
F BB v o A k34T DNA [R5
1.2.3  #4 16SIRNA R FH 48 S R [6)#1T. ¥ & i d.0- 8 E Bk CARS6L
H JL84 K3 ¥ 16SrRNA B H H Bt R PGEM -72f( + ) il b, B ABI A 7] 370A &
DNA B sh¥F {{F, Brig 55 5 2 MR 0 FOM 3¢ & 48 B 2 AT U, el /e

*» AREAMEXES AT EAWA,
x+ RELFMBEKEERE,
AEXTFI1996E1 298 WA,
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HEEEAURERERBAENRALFT A,

w1 Pt
Table 1 Strains of bacteria examined and their origins
®» £ [ . w % *x B
Species Strains Hosts Origin
NzP2213’ Lotus coniculatus £
R loii NZP2217 Lotus sp.
NZP2234 Lotus sp.
HI Melifotus albus BRI
R meliloti USDAI1002" Medicage sativa E-1
10228 Medicago sativa *HE
USDA2370" Medicago sativa *H
R leguminosarun 162K68 Tifolium sp. E 3¢
127K17 Phaseolus sp. %8
R ropici CIATS99" Phaseolus vulgaris CNPBS
BRBS3 Leucaena leucocephala CNPBS
C-05-1 Phaseolus vulgaris CNPBS
R galegae HAMBI540" Galega orientalis =
HAMBI1185 Galega sp. *H
HAMBIS03 Galega sp. %H
R huakuii CCBAUZ609" Astragalus sinicus Lk
Al06 A sinicus ¥
PL-52 A sinicus )]
R tanshanense AIBS’ Glycyrriaa pallidifiora Hi
6 G. uralensis il
017A Sophora alopecuroides i
B. japonicum USDAG" Glycine max £H
USDAILO Glycine max xH
USDA2110 Glycine max %£H
USDA3045 Lupinus sp. *H
S fredii 2048 Glycine soja iPIT
USDA1%4 Glycine soja L]
USDA205" Glycine soja tof ]
Rhizobium sp. Rx22 Glycine max b8 |
CCBAUI108 Glycine max 3 ]
CCBAUI 10 Glycine max i
Rhizobium sp. 12 Cenwrosema pubesoens b3
166 Desmodium sinuatum 3]
Hi4 D. heteraphylium W
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(#&#1)
I [ I ® x * W
Species Strains Hosts Origin
NMO093 Astragalus danicus Ax
NMO74 A miiniatus =}
NMO069 A complanatus 213
NMO003 A mongholicus ol
NM026 A adsurgens 2 4
JL23 A dahurcus HH
JL28 A membranaceus -1
JL84 A complanatus L.
4 5X034 A dahuricus I |
% SX042 A dahuricus i
| $X058 A dahuricus widg
% SX044 A dahuricus i
# Go12 A scaberrimus HE
b4 G022 A complanatus Har
# G258 A scaberrimus HH
® G261 A scaberrimus Hm
: 3 Q270 Astragalus sp. HM
Gol13 Astragalus sp. Hilt
Gl3o A adsurgens H#
G156 Astragalus sp. Hl
N21t A adsurgens TX
N2l2 A lehmannianus TR
N247 A ellipsoides TX
X40 A adsurgens [f
X54 A membranaceus [if
X59 A adsurgens [if 4
CA8593 A membranaceus B VE A B
CA8594 A membranaceus BT A
CA8213 A adsurgens PEAHRR KN
CA$561 A membranaceus o E AR B
SDW16 A adsurgens o B A B O W B
SDw27 A adsurgens HEER RN
E33 A coronilloides a
CIAMO210 A cicer BY B
CIAMO211 A uliginosus .5 %
CIAMO212 A faleatus R

© PERFRI

SR TIEE S 4REEES  http://journals. im. ac. cn



338 w o= B ¥ # 3714

2 ZRFTR®
2.1 B{ESIE

st M ER 173 MERNEIE, £ 24 TERERE, RAFHERLBTRER &R
W 1. AE | LA, 2 AR EKTE 67% MR K P ESR =R BT )& 3
T S R BB, BU3E Rhizobium SRS HEKREFHHERAE. HI vBERR
48 4 BB BE, B Bradyrhizobium japonicum B R. tianshanense HEBERAR. 7€ 80%
MATMEE KT b, B T BRI SH 10 MULE TR, WEE 1~7 K Rhizobium HHKIE L
Bk, ER S~ 10 M EEEEEAR. HPIRHR HWIEF K A membranaceus B HE
CA8561. X54. CAB593. CA8594 #1 J1.28, ¥ 4 4. dahuricus MBI R SX058 HI $X044, BA
RHEN A scaberrimus {IEI¥E G261, BE P B HEROHEALEE Dy 82%, .U BB CABSEL: T
BEORETEN A dahuricus B JL23 M SX042, F 4 A complanatus Ay B Bk J1L84 0
G022, BN A miniatus WPk NMO74 M9 £ 0 4. mongholicus B #k NMO003, HHE
PR U S 80%, 0 BIHR O T84, BN TERE S RATURE B AR R B KR
o, WRI0MFEN A adsurgens H] 3 Bk B SDW16. SDW27 1 X40 WL, WL, A
BE—H 4T BT,

F2  TEES, oF0 T AE L BVIRMNE & B0 i 4 ST
Table 2 Differential characteristics of subgroup 8, 9 and seven species

of fast—growing rhizobial species

# THg WHY R ot S me- R legumi- R wo- R go- R hug- S fre-
Characters Subgroup 8 Subgroup 9 lilofi  nosarum  pici legae kit dii
o — ik BRI
D-F 40 S
DL-¥ARW
-

D-H &8k
L-Iis
D-A%

" —EEAA
Ham
DL-#h# S8R
D-AER
L-FREAR
D-EE8

GaF- 3

10T 4K
RHBER
BBEER -

+ - -

oo+ o+ +
+ + + + + +
I
I
I
+ 4+ 1+ 1+

+ 1+
!
!

11+ 1+ K * K
$ |
| [
| 1
I+ + 1
t
1+ 4]
| I

+ 4+ + + + + + b+
[
|

(L E

22 DNA HEARRFEBEIEMELR
ERESAERE, BN EEREORLER, R LH 8 TR 9 HWAHET S
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HE®E (%

Similarity

W B L

Subgroup

& T L) &0 &6 20 &% o
PEPEAE e ety era v n et

71

—

NZr2213
NZF2227 11,

| I

1CAR13
G013

248
Usmuu]z S fredii
USDAZS

H
USDAI002 |3. R melibe
102F28

PL-52

Al06 | 4. R huskwi
017}

HAMBI540

HAMBI1185 |5. R gakgee
HAMBIS03

G156
Ex3

N212

N2l

Fg. 1

A1
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Dendrog ram of rhizobial strains isolated from the Astragalus spp.
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DNA BEARHME BN EEZHEK DNA RN E, A48 T RESE RO B&
CAS8561 # JL84 S AN EE S MR B Z R DNA RIEE, SR ALE 3~6.
AEITUEE, TESEME R DNA B G-Cmol% TEHM B BT HE 2 R (59%~

v &3 ENSIIEROMERA DNAWE M B
Table 3 DNA G+C mol% of strains in subgroup & and 9

PR 33 7 WM B
G+C mol% G+C mol%
Supgroup 8 Subgroup 9
SX058 65 NMO74 64
$X044 65 NMO003 65
G261 59 23 62
CAB56} 63 N247 39
CAB593 59 S§X042 61
CAB594 . 61 JL84 65
J28 61 Q22 60
Xs4 63

24 THSAHWMLEELDNARRE (%)
Table 4 DNA homology among strains of subgroup 8§

G261 CAB8561 X54 SX044 5X058 CAR593 JL28 CAB5%

G261 100 894 8.8 92.1 728 982 70.8 73.2
CAB8561 100 100 86.0 740 700 79.3 894
X54 100 0.0 994 9 96.2 94,2
5X044 100 876 69.0 6.0 89.9
$X0358 100 100 934 763
CAB593 100 100 721
JL28 100 72.5
CAB8594 100

%5 TERRMANERMDNAREHY (%)
Table 5 DNA homology among strains of subgroup 9

NMO003 NM(O74 N247 SX042 JL84 G022 JL23

NMO03 100 727 100 98.1 71.6 100 7.5
NMO074 100 100 70.0 100 703 729
N247 100 70.2 97.9 96.5 83.3
§X042 00 ¥79 833 721
JLB4 100 703 734
Go22 100 74.1
JL23 100

65%). FIB DNA 2630 A 145 R %0, B CAS8593 Bk 5 SX044 BB DNA RN
69% #b, TBE 8 MERE 9 BE P B PK[E) 59 DNA M £ >70%, S 1.0 EH CA8561 L84
S5E R, 2588 & R it 8 5 B bk 2 869 DNA R %4 12 0~ 56.0% 1 0~ 54.9%, %8
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Table 6 DNA homology between cetrostrains of subgroups and type strains

of known rhizobial species

¥ £ Species W ¥ Stmains CAB561 JLB4

R huckuit CCBAU2609 0 0

S fredii USDA205 0 549
. R rwopici CIAT899 13.3 0

8 meliloti USDAL002 349 0

R leguminosarum USDA2370 0

R loi NZP2234 345

R galegae HAMBI540 56.0 34.0

R tianshanense AlBS 26.5

B japonicum USDAG6 50.7

A caulinodans ORS571 38 19.6

WHSHMUEFIRMITFHHNDNARER. FHEFEENHXER TEIRME
.
23 THSHNEHINREEZTHA

BAHZ LR DNA HXEREN, BB ERA R RN 8 MEA 9 52 AURE
HEMHL AIRAFHENZREEZR, WARAREARNES. HTHEENERRA
Wi R R R F AL, A PO BE CARS61 1 JL84 47T 16S rRNA ¥4 B EH M, i
18 FF 3 45 S0RRT ™7 4 30 A DT AR R B R S T BRI EB4) 16S TRNA F UM LR, 1%
BRAOBEESESEHTER SELA 2.

ME2AILEN . BN REERFEXRABEEN I RFENRERTOAE D
5 A=K 4 3. B B AR 8 B (Azorhizobium) W18 £ R B 8 B (Bradyrhizobium) & & — K4
3, R BRI B (Rhizobium) W LT B (Agrobacterium) M X R B HIE— Ko X, T
B m b LEH CASSl SHAC B, THE A T M BN SR XLRBEL T ERT
—AMFHEREF AL, EHIOMPLERILMA U TRARNBMES TRFEE RN R
BEEEZP, HET AMMIHREXE A,

3 &#

RIBEST K, DNA Z35H 165 tRNA ¥4 R 2k, 3t 36 Bk € 4 F 4
WEERAEHT N THHOTER: BORERAEERFARTFEAR. HHN
PR, BIVERE 8 LR 9. CABSOl ok W R S -H-CHMk, IS4 R N EH OK
L RBR, DNA ARG RAW, FHSMER 9 RFHN DNA RER, ##MNAKTFLHAT
X TFEmarR. 2R, M9 16S IRNAFRRSHIBZR T 8Bk CA8S61 FI# # 1184 By
RREEHSHLEH I SENR. THELHX T MITENFEXR WEH S ER -1
FHERARES X EHIAREREBEEA LTBERFATEERNRERT XD 58—
T ST R G ML '
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52 Az, Caulindons
25
13 n 1 B. japonicum
1
03 CABS6!
88 1184
21 SH19312
03
4w
13
0320 A. nmefaciens
29
A. vitis
63 1.2
0l R tianshanense
1.2

B2 BEBECASS6] JLSARH AMEMAKRFXER
(Hisk SHI9312HISH226235F U A H AR A Ay R &)
Fig. 2 Phylogenctic tree derived from the partial 168 rRNA gene sequences
of strains CA8561, JL84 and its relatives
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A STUDY ON TAXONOMY OF RHIZOBIA ISOLATED
FROM ASTRAGALUS SP.

Wang Suying Chen Wenxin
(College of Biological Sciences, Beijing Aricultural University, Beijing 100094)

Abstract  Thirty—six strains isolated from root nodule of Astragalus spp., in
comparison with 31 reference strains of Rhizobium, Bradyrhizobium and Sinorhizobium
species, and some other strains isolated from legumes in Xinjiang and Hainian
Province, were classified by performing numberical taxonomy, DNA-DNA hybrization
and partial 16S rRNA gene sequencign. Results of herichical analysis showed most of
trains isolated from Astragalus spp. fell into subgroups 8 and 9, Also the DNA
homolgy among strains of subgroups 8 and 9 are more than 70%, with the exception
of strains CA8593 and SX044, and the DNA homology between strain CA8561, JL84
and type strains of all described rhizobial species are less than 56%. These results
indicated that these two subgroups 8 and 9 were unique DNA homologous groups,
distinguishing from all described rhizobial species. Sequencing of partial 16S rRNA
gene showed that cetrostrain CA8561 of subgroup 8 is phylogenetically far from all
know species of Rhizobium, Bradyrhizobium, Sinorhizobium, Azorhizobium and
Agrobacterium, and it is a unique geneline. The cetrostrain JL84 of subgroup 9 has a
unique position in the phylogenetic branch consisted of species of Rhizobium and
Agrobacterium.

Key words  Astragalus, Rhizobia, Numerical taxonomy, DNA-DNA hybrization,
Partial 168 rRNA ssequencing
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