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Abstract 165 rDNA and 238 DNA PCR-RFLP were applied to 54 rhizobial strains isolated from Astragalus
adsurgens and reference strains of some recognized rhizobial species based on the results of numerical analysis of
phenotypic characteristics and AFLP fingerpiniting. The results showed there was a great phylogenetic diversity
among the symbionts of Asiragalus adsurgens. The RFLP analysis resuited in 24 and 22 differemt genotypes for
16S rDNA and 235 rDNA respectively. In generai. dendrograms derived from 165 rDNA and 23S rDNA PCR-
RFLP comelated well. with only a liwe difference. For some large groups,the results of 168 rDNA and 23%
rDNA PCR-RFLP were in good agreement with that of numerncal anatysis of phenotypic charactenstics. The
combined data from 165 DNA and 23S rDNA PCR-RFLP analysis described 26 genotypes and one dendrogram.
Obviously, the combination of 165 rDNA and 23S rDNA can get more reliabie phylogenetic conclusion.
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1 EE
168 rDNAGRE 23S (DNABTE 165 rDNAMI23S
m #E R Ewxm E#%T  DNAM{SH fa
Bradyrhizobium japonicum
USDAG" Ghvcine nuax £R 1 1 10
Bradyrhizobium _elkanii
USDA76" Glycine max E 35| 6 6 9
Khizobium leguminosarum
USDA2370" Piswm sativum *mH 14 16 2
Rhizobium gm'qlgae
HAMBIS40 Galega orientalis = 16 18 13
Sinorhizobium {i’edﬁ
USDA205 Glecine soja bl 17 19 19
Sinorkizobium meliloti
USDA1002" Medicago sativa EJE] 17 19 19
Sirorhizobium teranga
LSDA4101" Acacia laeta W IR 14 i6 2
Sinorkizobium saheli
LSDA4102" Sesbanta canrabing N IR 15 i7 24
Mesorhozobium huakuii
CCBAU2609" Astragalus sinicus #it 23 2 6
B071 lespedeza cuneata (A= 2 2 12
USDA3204 fespedeza stipulacea *H i} 6 9
JL84 Astragalus complanatus HH 11 13 7
SX042 Astragalus dakuricus th 11 13 7
CAB593 Astragalus membranacens >3] 9 11 4
SDWO14 Astragalus adsurgens T 3 3 5
SHI152 Astragalus adsurgens s £l 3 3 5
SDW072 Astragalus adsurgens EAr) 3 3 5
SDWO068 Astragalus adsurgens M 3 3 5
SDWO048 Astragalus adsurgens il k) 3 5
SDW032 Astragelus adsurgens LT 3 3 5
SDW073 Asrragolus adsurgens iLT 3 3 5
SDW044 Astragalus adsurgens £ 3 3 5
SDW074 Astragalus adsurgens LT 3 3 5
SDW040 Astragalus adsurgens LT 4 7 1
SDW046 Astragalus adsurgens iy 4 7 1
SDW010 Astragalus adsurgens i 4 ] 11
SDWO17 Astragalus adsurgens i 4 4 14
NM159 Astragalus adsurgens E S 4 H] 11
SDW27 Asmagalus adsurgens By 4 7 1
SH286 Astragalus adsurgens [« i 4 8 11
SDW018 Astragalus adsurgens iLg 5 5 3
SDW016 Astragalus adsurgens bTASH 5 5 3
SDW138 Astragalus adsurgens B 5 5 3
SDW049 Astragalus adsurgens LiPE 5 5 3
SDW038 Astragalus adsurgens i 5 3 3
SDW023 Asrragalus adsurgens L 5 5 3
MNO26 Astragalus adsurgens o 5 5 3
SDW045 Astragalus adsurgens LT 7 9 26
$X211a Astragalus adsurgens Brid 8 i0 21
SDW027 Astragalus adsurgens Ly 9 11 4
SDW052 Astragalus adsurgens LI7% 10 i2 16
SDW251a Astragalus adsurgens LI 24 12 17
SDW004 Astragalus adsurgens i 10 12 16
SDW019 Astragalus adsurgens uF 10 12 16
NM349 Astragalus adsurgens 3 18 12 18
SDWi6 Astragalus adsurgens 1z i 13 7
SDWO058 Asrragalus adsurgens =k 12 14 25
SDWO062 Astragalus adsurgens JtE 13 15 15
NM115 Astragalus adsurgens ZE 14 16 2
NMI70 Astragalus adsurgens Mg ) 19 19
SDWO056 Astragalus adsurgens P& 19 20 23
X59 Astragalus adsurgens [if 3 20 11 8
NM179 Astragalus adsurgens 2 -3 21 21 0
SDW024 Astragalus adsurgens LT 2 16 20
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HAUBHMRAAENEAS]. 5 -FAUSGK
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huaktiis Bradyrhizobium japonicum (8 A H B
FEEMIFM 168 (DNABEEEER. HE
Sinorhizobium meliloti W] # 3 § #k USDA1002
5 Sinorhizobium fredii 0 ¥ 3 W ¥k USDA20S
BB A4 25 o v R B NMILTO 2 A A R EY
165 rDNA it 4% B 18 8 5. Rhizobium legumi-

galegae. Mesorhizohium

mEY¥FHEAR <123 -

nosarem B B 7 B USDA2370 5 Sinorhizo-
bium teranga FIEL X EE Bk USDA4101 R 1 % #
3 B W B NMIIS W T 48 R a9 168
rDNA B % B3 RS Bradyrhizobium elkanii #)
B EES | SR THREE USDA3204 5
RRIFE 168 DNA BEE KA,
BRI EE 165 rDNA B 2
MEHFRANEHE, TEXEERAFETE
HBEHE S EER 165 DNA B L B,
BE M 16S rDNA SR EES 3 KO8
PHEEEREBE. AAORYEREES

Similartity o
100 975 9;1 85 8o 7:5
Genotype 24X FRAFAL
A sp, SDWO04D (A adsurgens) (3) 1
R. sp. SDWO17 (A adsurgens) (1} 14 ?
A. sp, SDW010 (A adsurgens) [3) 1
RA. sp. SDWO18 [A. adsurgens) (7) 3 @
R. ap. SDWD014 (A adsurgens) (3) 5 —
R. sp. SDWO05S2 (A adsurgens) (3) 16
A. sp. SX251a (A adsurgens) (1} 17 :h @
A. sp. NM349 (A adsurgens) (1) 18 ANY
R. sp.CAB533 {4 membracanss) (2} 4
R. sp. X59 (4. adsurgens) (1} 8 }— [
M. huakul CCBAUZ60ST (1) g ——
A. sp. NM1T3 {4 adsurgens) (1) 22 ®b
R, 1p. SDWOSE (A adsurgens) (1) 23
S. sahefi USDA4102" (1) 24 s
R. laguminosamum UsDAZ370" () 2
A. sp. SDWO024 (A adsurgens) {1) 20
A. galegas HAMBISAD' (1) 13
5. meliiod USDA1002 (3) 1"
R. sp. JLB4 (A compignatus) (3) g
A. sp. SUWOS8 {4, adsurgens; {1) 25
R. sp. SX211a (A. adsurgens) (1) 21
A. sp, SDWOBZ (A adsurgensy {1) 15
B. efkanil USDATS' (2) s
B. japonicum USDAE " (1) 10 @
B. 8p. BO71 |Lespedeza cuneata) (1} 12 .
A. sp. SDWO4S (A adsurgens) (1) a8 4
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BAGELEEA 10 89 3 A E R REE, TR
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L BRI B EE, B —RER,
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rDNA PCR-RFLP R4V RAREE., aTUE
AR LR ERBEENRERERE XE,
HTRBHANETE, FERAMRKLTE L,
BEHFER DNA D FHEEEENE —EH
FrordrlT. RBE P HE R 168 TDNA Al
23S rDNA PCR-RFLP it {H E & HE—R
R, 5 26 NG A R BT AR (R
DA —PMEAHEEHREE (E3). &
90% BT MIMPE KT b, G &0 RE S
MREXE T,

XDE SN EEEELER (1,14, 11,3,
SIF 3 HAMERNEHRERANL 2 5 M BEER
E AR AT REAC R E — B LA E .

X DOH 3T BRGEEEY (16,17, 18) 1
SHRAEEHREREFEAR s ERR—
T8 P ILAN AR ] F 3 ol

G EBR-ANREE. B T MREEEEY
(8,15,20,21,22,23, 25 WA E B EM B ER
E ¥ 2 b & Rhizobium

Rhizobium

Leguminosarum,
galegae, Sinorhizobiumsaheli,
Sinorhizobium  meliloti, Mesorhizobium  huakuii
A A 2 B B S AL TE 95% MM KT B
AEGACTELE. HPTHESam | #hil
ORI R g MR R IR A X59 M 1
¥ W B (4 membracans) B 8 B CA8593 &
Mesorhizobium  huakuii ¥ B X B #k CCBAU
2609 HAE, Hoo i 1 25 8 AR B X59 R AT 6E
RFE TEHH:CONE | KRN ERES
NM179 4, %5 o T B R — D IRy 0 5 7,
L5 % B M 1 HRFZE R KARE H SDWO0SG6 M S
saheli KB W USDA4102 BE — &, ZE K
A HE 4 & Sinorhizebium Y] — N Fh; W4y &
EdP. I BRMERTREESDWO24 5 R
leguminosarum, R galegae, S melilon WIRE & #
BE—H, BE SR leguminosarum WEHK X G
XA, MM I 9%, ZEBRATiEf &
Rhizobium BHE — M FH S WA Z e, HAAR
M amERERAT QL 25) MR ENE
B B SS211a, SDWSS B I A T R B 5 (4
complanaris) BIE 8 1184 Hil, X E AN S5 B
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RUTREARE N kXS UH | %8
ZHERBE SDWO62 4 i, Z W kT e fb &
— N P
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Jjaponicum, B elkanii B 1 BR& M 84 THREH
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KR DPRA, ZEHBERS I REE
PAMARRE T XI55 165 tDNA A
238 DNAFAREEFR R A B, M E
AEMBAUAKR B, BEILHIHEHS5
165 DNA #HREEFry s —8, 5 — & T
X RIS & 23S (DNA IR B33 o i) £ 43
—H.HEHES T 16SrDNA #l 23S rDNA FTiR

WA %

O ¢« 125-
AHEBRARFTER,. S5MEBEIHRR
BB 165 DNA Al 23S 1DNA #48 B 1S BT 4%
AREHEBEBRKERTF LR, BEE, S 5MWER%
S REERESNERAATERES.E
IR MR R RT R R H Al R,
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