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1.1 w8
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C. glauca 3 C. cunning- 2215
hamiana 5 M. rubra 8
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1 Frankia
Table 1  Frankia strains for study
Strain Host plant Geographical origin Soil and Site pH
FCel9 C. equisetifolia (Dongshan, Fujian, China) Coastal sand -
FCe23 C. equisetifolia (Dongshan, Fujian, China) Coastal sand -
FCe42 C. equisetifolia (Laizhou, Fujian, China) Mountain red soil -
FCe37 C. equisetifolia (Huian, Fujian, China) Coastal sand 7.41
FCe72 C. equisetifolia (Huian, Fujian, China) Coastal sand 7.41
FCe75 C. equisetifolia (Huian, Fujian, China) Coastal sand 7.41
FCc02% C. cunninghamiana (Fuzhou, Fujian, China) Perlite in the pot 7.20
FCc04*° C. cunninghamiana (Fuzhou, Fujian, China) Perlite in the pot 7.20
FCc64 C. cunninghamiana (Fuding, Fujian, China) Coastal tidal flat 6.85
FCc91 C. cunninghamiana (Huian, Fujian, China) Coastal sand 7.45
FCc93 C. cunninghamiana (Huian,Fujian, China) Coastal sand 7.45
FCg07 C. glauca (Dongshan, Fujian, China) Coastal sand -
FCg08 C. glauca (Dongshan, Fujian, China) Coastal sand -
FCg77 C. glauca (Fuqing, Fujian, China) Coastal sand -
FEo01 E. oldhami (Huian, Fujian, China) Coastal sand 6.90
FAf07 A. formosana (Laizhou, Fujian, China) Wet land -
FAcO1 A. cremastogyne (Laizhou, Fujian, China Wet land -
FAc03 A. cremastogyne (Fuzhou, Fujian, China) Perlite in the pot 7.20
FMrl13 M. rubra (Laizhou, Fujian, China) Mountain red soil -
FMr16 M. rubra (Laizhou, Fujian, China) Mountain red soil -
FMr24 M. rubra (Laizhou, Fujian, China) Mountain red soil -
FMr43 M. rubra (Wuyi Mountains, Fujian, China) Mountain red soil -
FMr58 M. rubra (Fuding, Fujian, China) Red soil in the orchard 4.40
FMr59 M. rubra (Fuding, Fujian, China) Red soil in the orchard 4.40
FMr61 M. rubra (Fuding, Fujian, China) Red soil in the orchard 4.40
FMr70 M. rubra (Fuding, Fujian, China) Red soil in the orchard 4.40
9550 C. equisetifolia (Guangzhou, Guangdong, China) Red soil in the nursery -
2215 M. rubra (Yunnan, China) Mountain red soil _
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Fig. 1 Amplified rrn region of IGS 16S-23S rDNA of Frankia strains nodulating Casuarina, Myrica and Alnus. 1-9550, 2-FAc01,
3-FMr43, 4-FCe75, 5-FCc91, 6-FMr24, 7-FMrl13, 8-FMr16, 9-FCe72, 10-FCc64, 11-FCg08, 12-FCc04™, 13-FCel9, 14-FCe37,
15-FCe23, 16-FCe42, 17-FCc02*°.
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Fig. 2 Fingerprints of amplified Frankia IGS 16S-23S rDNA after digestion with Nci , Rsa , Msp , Nde . 1-9550, 2-FAc01,
3-FMr43, 4-FCe75, 5-FCc91, 6-FMr24, 7-FMr13, 8-FMr16, 9-FCe72, 10-FCc64, 11-FCg08, 12-FCc04*°, 13-FCel9, 14-FCe37,
15-FCe23, 16-FCe42, 17-FCc02"°.
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Fig. 3  Cluster analysis on PCR-RFLP products amplified IGS
16S-23SrDNA of Frankia strains. FEoOl
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digestion of amplified Frankia IGS nifD-K fragments. 1-FEo01,
2-FAf07, 3-FAc01, 4-FAc03, 5-2215, 6-FMr58, 7-FMr59, 8-FMr70, 9-FMr61, 10-FMr13, 11-FMr43, 12-9550, 13-FCg77, 14-FCc02™,
15-FCc04™, 16-FCg07, 17-FCg08, 18-FCel9, 19-FCe23, 20-FCe42, 21-FCc64, 22-FCe75, 23-FCe72, 24-FCc91, 25-FCc93.
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Fig. 5 Cluster analysis on PCR-RFLP products amplified IGS
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Abstract: There are lots of actinorhizal plants distributed in coastal area and mountains in Fujian province, China. [Objective] The
aim of this study is to describe the genetic diversity of Frankia strains symbiotically associated with several species of
Casuarina, Myrica, Alnus and Elaeagnus in Fujian. [Methods] Genomic DNA was extracted from Frankia strains and
used as template in PCR with the primers targeting two DNA regions, one in ribosomal operon, and the other in nif D-K
gene. PCR products were then digested by using a set of restriction endonucleases to generate the restriction fragment
length polymorphism patterns. [Results] Except 2 strains nodulating M. rubra and a strain infecting E. oldhami, 17
Frankia strains had an amplified fragment of rrn region in 16S-23S rDNA intergenetic spacer (IGS), 12 Frankia strains
nodulating C. equisetifolia, C. cunninghamiana and C. glauca living in 6 geographical origins had high homogeneity and
were assigned to one group by clustering analysis, 5 strains from M. rubra and A. cremastogyne were closely related and
fell to the other group. All 25 Frankia strains showed a single copy of IGS nif D-K and generated 8 PCR-RFLP patterns
while clustering into 3 different groups. Frankia strains nodulating three species of Casuarina in seven different sites had
a high degree of genetic similarity to cluster one group. Isolates infecting M. rubra, A. cremastogyne and A. formosana
were closely related and belonged to the other cluster, Frankia from E.oldhami owed a quite different cluster. [Conclusion] These
results demonstrated that there is great genetic diversity among Frankia microsymbionts in Fujian.
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