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Table 1  Bacterial Strains Used
Strains Host Origin Elevation Soil type Soil pH
SCAU131 Sesbhania cannabina East District, Panzhihua 1440 Red-yellow soil 5.5
( )
SCAU132-140 Sesbhania cannabina Yanbian, Panzhihua 1080 Yellow soil 6
( , )
SCAU141-142 Sesbania cannabina Yanbian, Panzhihua 1100 Yellow soil 6
( , )
SCAU143-150 Seshania cannabina Yanbian, Panzhihua 1085 Dry-red soil 6
( ) )
SCAU151-161 Sesbania cannabina Miyi, Panzhihua 1085 Dry-red soil 6
( ) )
SCAU162-163 Sesbania cannabina West District,Panzhihua 1250 Red-yellow soil 5.5
( )
SCAU164-170 Sesbania cannabina East District,Panzhihua 1080 Yellow soil 6
( )
SCAU171-173 Seshania cannabina Yanbian,Panzhihua 1150 Yellow soil 6
( : )
SCAU174 Sesbania cannabina Miyi, Panzhihua 1040 Yellow soil 6.5
( , )
SCAU175-176 Sesbania cannabina Miyi, Panzhihua 1110 Purple soil 6
( ) )
SCAU177-178 Sesbania cannabina Miyi, Panzhihua 1250 Red soil 6
( ) )
Azorhizobiom.caulinodans USDA48927 Sesbania cannabina USA
Mesorhizobium.ciceri USDA3378 " Cicer arietinum USA
M.huakuii CCBAU2609 " Astragalus sinicus CCBAU
M.loti NZP2234 Lotus cornicultus New Zealand
M.phurifarium LMG11892 7 Acacia senegal Belgium
Rhizobium.tropici CIAT899 " Phaseolus vulgaris Colombia
R.etli CFN42T Phaseolus vulgaris Mexico
R.leguminosarum 127K17 Phaseolus vulgaris USA
R.mongolense USDA1844 T Medicago ruthenica USA
Sinorhizobium.saheli USDA4102 " Seshania Pachycarpa USA
S.fredii USDA205 " Glycine max Henan China
S.meliloti USDA1002 T Medicago sativa USA
S.meliloti 102F28 Medicago sativa USA
Allorhizobiom.undicola LMG118757 Neptunia nantans Belgium
Agrobacterium.rubi IAM13569 " Japan
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1.1.3 Tagq DNA dNTP
Tiangen 1.5 16S rDNA F5| 947
12 EHkNE, d@i5hEE
14 16S rDNA
YMA 28 Invitrogen
1.6 GSIFFI5#h
YMA 16S rDNA
250 mL Yang DNA GS -1 GS -2
(4] GS GS -1 5<AACGCAGAT-
13 ERZHEMH CAAGGAATTCG-3~ GS -2 57ATGCCC-
32 13 70 GAGCCGTTCCAGTC-3~ 50 uL PCR
6 92 2min 92 1 min 55 1 min
72 1.5min 30 72 10 min
5 ug/mL 50 pg/mL 100 pg/mL Invitrogen
300 ug/mL 7 ) éﬁj%?ﬁﬂﬁ]\ﬁﬁ
21 REZHMDN
0.1% 0.2% (4 48
10 37 60 10 min) pH (pH4 pH5 pH9
pH10) NaCl (1 2 3 4
5 ) L- BTB
BTB 3- UPGMA 48 15
(1 1
[5] 73% Azorhizobiom
> i Rhizobium Mesorhizobium Sinorhizobium Allorhizobiom
“0” “N” Agrobacterium6 6 93%
[6] : 6
1.4 16S rDNA PCR-RFLP #& & B 5 47 1 SCAU131
DNA Little m Rhizobium tropici CTAT899 2
DNA 16S rRNA 2 R.etli CFN42
P1 P6 16S 3 5 35
rDNA P1 5%CGAGAGTTTGATCCTGGC- 95%
TCAGAACGAACGCT-3~ P6 57CGT ACG 3 3 4 5
GCTACCTTGTTACGACTTCACCCC-3~ 5
50 uL PCR 92 3min 94 1 min
58  1min 72 2min 30 72 8min Sinorhizobium saheli USDA4102 6
16S rDNA PCR-RFLP 4 Agrobacterium
Hae Msp Hinf Taq rubi IAM13569
6yl PCR 5U 10x 2.2 16S rDNA PCR-RFLP EgJIEliL 4 4
1yl 10 37 Taq 65 Msp Hinf Hae Tag 4
6~10 h EB 2% 16S rDNA 12 11
80V 4h 8 10 Msp | 2
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Fig. 1 Dendrogram by numerical taxonomy.
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Fig. 2 Fingerprints of 16S rDNA PCR-RFLP digested by Msp . 1. Marker(50bp), 2. SCAU131, 3. SCAU132, 4. SCAU133,

5. SCAU134, 6. SCAU1357, 7. SCAU136, 8. SCAU137, 9. SCAU138, 10. SCAU139, 11. SCAU140, 12. SCAU141, 13. SCAU142,
14. SCAU143, 15. SCAU144, 16. SCAU145, 17. SCAU146, 18. SCAU147, 19. SCAU148, 20. SCAU149, 21. SCAU150,
22. SCAU151, 23. SCAU152, 24. SCAU153, 25. SCAU154, 26. SCAU155, 27. SCAU156, 28. SCAU157, 29. SCAU157,
30. SCAU158, 31. SCAU160, 32. SCAU161, 33. SCAU162, 34. Marker(50bp).
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Fig. 3 Dendrogram obtained from 16SrDNA PCR-RFLP.
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2.3 16S rDNA F5I4 47 4
16S rDNA Rhizobium Sinorhizobium Agrobacterium
PCR-RFLP 3 2 163 Mesorhizobium  Azorhizobium  Bradyrhizobium6
rDNA SCAU144 1332 bp SCAUL176 2 SCAU176 R.huautlense SO2
1351bp GenBank EU252029 100 3
EU252030 DNAMAN SCAU144 SCAUL76 SCAU144
16S rDNA Neighbor-joining , R.huautlense 98.9% Rhizobium
L 0.05 I
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4 i EHk 16S rDNA FFIBEE
Fig. 4 Dendrogram of tested strains by 16S rDNA sequences. Sequence accession numbers are shown in parenthesis. The scale bar
represents 0.05 substitutions per base position.
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Diversity and phylogeny of rhizobia isolated from root nodules of
Seshania cannabina in Jinshajiang arid river valley

Huang Changxue®, Zhang Xiaoping™*, Peng Xianchao®, K. Lindstrom?

(*College of Resource and Environment, Sichuan Agriculture University, Ya’an 625014 China)
(*Department of Applied Chemistry and Microbiology, University of Helsinki, Helsinki -00014, Finland)

Abstract: [Objective] To study the diversity and phylogeny of Rhizobia strains from Sesbania cannabina in Jinshajiang
arid river valley in Sichuan province, China. [Methods] We used numerical taxonomy, 16S rDNA PCR-Restriction fragment
length polymorphism(RFLP), sequences analysis of 16S rDNA and Glutamine synthetase Il (GSII)genes. [Results] Based on
the dendrograms generated from numerical taxonomy, the strains were clustered into 6 groups at the similarity of 93%.
Four groups were closely related to type strains of R .tropici, R.etli, S. saheli, A .rubi respectively, and two groups were
separated with type strains. The results of 16S rDNA PCR-RFLP were in good agreement with that of numerical taxonomy,
only two separated groups showed some differences. SCAU176 and SCAU144 representing the strains of two separated
groups were selected for sequence analysis .The results of 16S rDNA sequence indicated that SCAU176 and SCAU144
were related to type strains R. huautlense, and the homology coefficient with R. huautlense was 100% and 98.9% respec-
tively. GS 1l sequence analysis revealed that SCAU176 and SCAU144 were clustered together, and the homology coeffi-
cient with the nearest type strains R. tropici was below 90%. [Conclusion] Rhizobia of Sesbania cannabina in Jinshajiang
arid river valley are highly diverse, they are closely related to Rhizobium, Sinorhizobium and Agrobacterium.
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