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Characteristics of Rhizobia Isolated from Shapotou Region in
Ningxia Autonomous Region of China:
I Analysis of Multilocus Enzyme Electrophoresis Patterns

Li Ying Ruan Xiaochao Chen Wenxin
( College of Biology)

Abstract Seventeen strains of rhizobia isolated from Shapotou region in Ningxia
Autonomous Rogion and 16 reference strains of rhizobium species were analysed by
electrophoresis of 16 multilocus enzymes. Based on clustering analysis. There were 12 new
isolates differred from the reference strains. This result is in accordance with that of the
numerical taxonomy and composed as a separate group at 90% similarity. The elec-
trophoretic patterns of isocitrate dehydrogenase (ICDH), 6-phosphogluconate dehydroge-
nase ( 6PG), glucose 6-phosphate dehydrogenase (G6P), xanthine dehydrogenase (XDH),
phosphoglucose isomerase (PGI), phosphoglucomutase (PGM) and superoxide dismutase
( SOD) were rather useful to classification of rhizobia.

Key words rhizobia; electrophoresis of multilocus enzyme

WHRBEM: 1995-09-08
OCHZFEH AR ES WEIE S H 39130010
CZEF, LK MBET 2SS P ER LKA (FRERK), 100094



32 R B OR &b K ¥ % 19974

BAE 704, B IESE A —Fh it T R 30 & iR S ol B A T F .80 ALK,
WA TR W ZUGE AR ARN T ARMEDHRRESEEFRE. M RE2S
MR A SRR AR EAEF RPN AN, SRR E MR 1R 24 B E
51 B TR BB, N B E B RB RN RESHN TS5
Sk, Esperanza Martinez-Romero %5 I7E# 8 VAR A 20 LAY, EIEAMT T 8 M (L
MBEREI; 1991 FERAE REFRAERR T “HRR 2R EH AR RMRE" Bl
TEREEH KRS AT EAR .

AB R TR IDH LM KR E e RBES KM, ARFEEFAEFILZRE
HEEI, 12 I 2 (07 m B o UK PR X X BE B Bt — 2P o 7

1 #MHE5FHE

1.1 #E EREMREESLE 16 MRAWETEDH LR MYIRBE 17 %, EK
B FELERFEREL
1.2 F&E
1.2.1 HMEEANER BERERAT YMA (yeast extract-mannitol-agar) #H1H, 28 CIEFF
24~48 h, #H:F 100 mL YM (yeast extract-mannitol) iR I3 E 1, 28°C REIFF 24~
48 h, BLOWERE (5 000r-min~', 15~20 min), A 0. 01 mol L™ Tris-HCl £ ¥ (pH
7.0) BeHREESIK, IMAMKMEFR 1.0~1.5 %8 0. 01 mol L ™! Tris-HCl ZvFik, BEM B
KB, BEEEEEE 2 min(5 15 s BIEK—K), 10 000 r-min~"8L> 5 min, EHFEWHE]
HHEEW, B % T 0.5 mL Eppendorf B, BE—70CKHRFEM.
1.2.2 &k B 4% BISERERR, KRES N Sigma A =5, & FEREER &
WHRH . RARARFERSE CEI7], AF4% 3 SEALXEIHEBRZE — A8,
BRIk B R R K A& R L CHR 7], LATRER B AR KBTI R R
1.2.3 %6 SHELRERTFREETELSE 7], TRFASTEHHEIUT
16 Fl. 6-BEERH 20 B i L 58 (6PG) . A 1 -6- B BRI S BB (G6P) . B RR 7 &5 4 B (L
(PGM) . BEER I &4 BB (PGD) . ZRE IR S K8 (ADHD . 2k 3L 4% i £ 88 (GaDH) . & & i
S B (GDH) .32 S (PX) . B E 4 i 2 B§ (XDH) | R # 82 AR B €88 (ICDH) . B &L 1
AL EE (SOD) . E B E Bk B (LAP) .t & {L & 8§ (CAT) . ER B (EST) 3 R EREE (ME) f1 3¢
R B 288 (MDH) ,
1.2.4 BFER&KTLF REFCEEIMET, TESREGHEY RFAE. BXK
RfEEBWHIICH 1, RZIEN"“0", UEHNITT, RFAEANF, AFBBIEERE, EKH
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BTSN, FBTAEEM RAETE —0.11-F 0.89 Z ], 1B8H 33X 246 IBIRERE, 2B %S
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SHE 1 NZP2213" Rhizobium loti 2

2 NZP2227 R. loti wH=

3 H1 R. meliloti BT

4 USDA1002" R. meliloti x=H

5 USDA2370" R. leguminosarum *H

6 162X68 R. leguminosarum *=H

7 BR853 R. tropici i)

8 CIATS899T R. tropici i)

9 HAMBI540" R. galegae =

10 HAMBI503 R. galegae =

11 PL-52 R. huakuii oilsld

12 CCBAU2609"  R. huakuii [

13 USDA 205" R. fredii T

14 2048 R. fredii T

15 AIBST R. tianshanense Bl

16 91X01 R. tianshanense B
£EE 17 N169 Vicia faba B/E TEOHL -

18 N181 Glycyrrhiza sp. HE TEYVHEX

19 N182 Glycine max KE TEVEL

20 N185 Sophora japonica E THRYHL

21 N189 Caragana korshnshii &8 W L TE YL

22 N191 Caragana erinecea N L TEYHL

23 N196 Caragana kansuersis B &S L TREVYHL

24 N197 Caragana arbrescens W& JL TRk

25 N206 Amorpha fruticosa ‘B TEWHEL

26 N207 Hedysarum scoparium 088 TEVH L

27 N210 Caragana rosea 4L )L TEYHEL

28 N218 Sophora alopecuroides EHXHTF TEHHEL

29 N220 Glycyrrhiza aspera ¥ EBHE THHE L

30 N232 Medicago lupulina KEHTE TEYH L

31 N242 Medicago sativa BIEEE TEEE

32 N245 Vicia sepium BT TEEE

33 N247 Astraglus sp. B TEEE
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%, W LB HERT. AH G6P.6PG,PGM,PG1.ICDH,XDH # SOD %8 il I [ &
PIdES A A S0 L, LLLE MWK ICDH, 6PG,PG1,G6P,SOD,PGM B il ik
BE), % 1 SH% 2 ®H R lot:, Ef14E ICDH,SOD,PGI,PGM S8 L4y R/ EAHF];
%3 BHE 4 BHY R. meliloti, E {14 ICDH,G6P,SOD, 6PG,PG1,PGM %8l I iy
Rf {HHR; Kb S LM R. leguminosarum (5,6 B); R. tropici(7,8 §);R. huakuii (11,
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R. tripici ,R. galegae Ml R. fredii,R. meliloti , A 12 BRAHBE 7E 90 Y AHRIK T L IR ST ¥
BTE,ENSHE NISS(FENEM) N210(FFE HAHEHE L) N247T(FEHEE).
N232(FENREER) N242 FEHEEEHE) N24sGFENFRE) N207(FENE
). N218(HFE A EEF) . N220(FEHMBHE) NI8I(F L N R JL) . N196 (F
EHHREEIL NIVEFERNEHE)L . RERSHESBPVERMYE . AE 2%
MEUKF E 12 shRME X508 3 AR, SHESRERME, WHEZ 8 H BT L6

BEXN.
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Strain No.

1 N2P21213
2 NZP2227
11 PL-52

12 CCBAU2609

6 USDA2370
6 162X68

7 BR85S

8 CiAT899
9 HAMBI540
10 HAMBI503
13 USDA205
14 2048

16 91X01

17 N1g9

15 A1BS

18 N181

19 N182

24 N197

20 N186

27 N210

33 N247

30 N232

31 N242

32 N245

26 N207

28 N218

29 N220

21 N18§

23 N196

22 N191

3 H1

4 USDA1002
26 N20s

Group

1
3
s
14
s
s

s

Strain name

Rhkisobinm
loti

R heakaii
R legaminosarum
R tropici
R galegae

R fredii

R melileti
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