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Three plant species, Astar sphathulifolius, Sedum aryzifolium, and Lysimaclia mauritiana, native to the
Dokdo Islands in South Korea, were examined for rhizosphere microorganisms by using 16S rDNA
sequences. Nine species of rhizosphere microorganisms were isolated from the three native plant spe-
cies, respectively. Phylogenetic analysis showed that the microorganisms could be classified into 19
species belonging to four phyla (Actinobacteria, Bacteroidetes, Firmicutes and Proteobacteria), and the
characteristics of the microbes were confirmed. Rhizosphere microorganisms from the six orders
(Bacillales, Corynebacteriales, Flavobacteriales, Micrococcales, Oceanospirillales, and Rhodobacterales)
were isolated from S aryzifolium From L mauritiana, microbes belonging to the seven orders (Bacillales,
Flavobacteriales, Micrococcales, Oceanospirillales, Rhizobiales, and Rhodobacterales) were isolated.
From A sphathulifolius, the six orders of rhizosphere microorganisms (Alteromonadales, Bacillales,
Corynebacteriales, Flavobacteriales, Micrococcales, and Rhizobiales) were isolated. These data showed
that Actinobacteria and Proteobacteria were the dominant phyla for the rhizosphere of all three plants.
To confirm the bacterial diversity in rhizospheres, Shannon’s diversity index (H") was used at the ge-
nus level. In these data, the rhizosphere from S. aryzfolium and L mauritiana had more diverse bac-

teria compared to that from A. sphathulifolius.
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Table 1. Geographic coordinates of the sampling locations of the three plant species on the Dokdo Islands

Plant names Plant code Geographic coordinates

Sedum oryzifolium So 37° 14 22.02" N, 131° 52" 611" E
Lysimachia mauritiana Lm 37° 147 22.69" N, 131° 52 10.09" E
Aster sphathulifolius As 37° 14’ 22.78" N, 131° 52" 10.17" E

Soil samples were collected from around roots of three plants species (Sedum oryzifolium, So; Lysimachia mauritiana, Lm; and Aster

sphathulifolius, As) native to Dokdo.
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Table 2. Identification and characteristics of rhizosphere microorganisms isolated from the soil around roots of plants native to
the Dokdo Islands

Plant code  Strains No. Closely related bacterial sequences Accession No.  Similarity (%) pH/Salinity
D2-1S0-4B-6-2 Paracoccus denitrificans DSM 413 KF740559 97.52 pH 55
D2-150-4C-8-2 Isoptericola halotolerans YIM 70177 KF740549 98.22 pH 9
D2-1S0-4D-1-2 Gordonia terrae DSM 43249 KF740544 97.83 S 3.5%
D2-1S0-4D-7-1 Gillisia myxillae UST050418-085 KF740543 98.63 S 3.5%

So D2-150-4E-2-2 Salinicola salarius M27 KF740561 99.285 S 5%
D2-1S0-4E-9-1 Loktanella salsilacus LMG 21507 KF740556 98.20 S 5%
D2-1S0-4F-2-1 Halobacillus alkaliphilus FP5 KF740545 98.67 S 7%
D2-1S0-5G-15-1 Kytococcus sedentarius DSM 20547 KF740553 99.86 S 9%
D2-1S0-6G-1-3 Staphylococcus haemolyticus ATCC 29970 KF740564 99.65 S 9%
D2-7Lm-6B-6-1 Flavobacterium oceanosedimentum ATCC 31317 KF740542 99.57 pH 55
D2-7Lm-6C-2-1 Isoptericola halotolerans YIM 70177 KF740550 98.22 pH 9
D2-7Lm-6C-8-1 Micrecoccus endophyticus YIM 56238 KF740558 99.86 pH 9
D2-7Lm-4E-2-1 Joostella marina En5 KF740552 99.64 S 5%

Lm D2-7Lm-5E-7-1 Aurantimonas coralicida WP1 KF740539 99.93 S 5%
D2-7Lm-4G-5-3 Leeuwenhoekiella marinoflava LMG 1345 KF740554 98.99 S 9%
D2-7Lm-4G-7-2 Salinicola socius SMB35 KF740562 99.07 S 9%
D2-7Lm-4G-8-2 Paracoccus saliphilus YIM 90738 KF740560 97.89 S 9%
D2-7Lm-4G-11-1  Halobacillus alkaliphilus FP5 KF740546 98.60 S 9%
D2-8As-4B-2-2 Leeuwenhoekiella marinoflava LMG 1345 KF740555 98.72 pH 55
D2-8As-4C-3-1 Mesorhizobium thiggangeticum SJT KF740557 97.61 pH 9
D2-8As-4C-3-2 Dietzia maris DSM 43672 KF740541 99.93 pH 9
D2-8As-4D-3-1 Arthrobacter pascens DSM 20545 KF740538 99.07 S 3.5%

As D2-8As-4G-6-3 Idiomarina baltica OS145 KF740547 96.07 S 9%
D2-8As-4G-7-1 Joostella marina En5 KF740551 99.93 S 9%
D2-8As-4G-8-1 Idiomarina loifvensis L2TR KF740548 99.72 S 9%
D2-8As-4G-10-1 Bacillus decolorationis LMG 19507 KF740540 97.55 S 9%
D2-8As-5G-6-3 Staphylococcus caprae ATCC 35538 KF740563 99.65 S 9%

Twenty-seven strains of rhizosphere microorganisms were isolated from the three native plants species. Maximum salinity and
pH ranges of strains are shown in the table. Sedum oryzifolium, So; Lysimachia mauritiana, Lm; and Aster sphathulifolius, As.

Table 3. Taxonomic composition of rhizosphere microorganisms isolated from the three plant species native to the Dokdo Islands

Phylum Order Genus Distribution ratio (%)
Corynebacteriales Dietzia 3.7
Gordonia 3.7
Micrococcales Arthrobacter 3.7
Actinobacteria Curtobacterium 37
Isgptericola 74
Kytococcus 37
Micrococcus 3.7
Flavobacteriales Gillisia 3.7
Bacteroidetes Joostella 74
Leeuwenhoekiella 74
Bacillales Bacillus g27 3.7
Firmicutes Halobacillus 74
Staphylococcus 74
Alteromonadales Idiomarina 74
Oceanospirillales Salinicola 74
Rhizobiales Aurantimonas 3.7
Proteobacteria
Rhodobacterales Mesorhizobium 3.7
Loktanella 3.7
Paracoccus 74

The isolated microorganisms were classified into nineteen species belonging to the four phyla (Actinobacteria, Bacteroidetes,
Firmicutes, and Proteobacteria). The table shows the distribution ratio of all isolated bacterial strains, identified to the phylum,
order and genus (%).
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Fig. 1. Phylogenetic analysis of rhizosphere microorganisms isolated from three plant species native to the Dokdo Island. A phyloge-

netic tree was constructed by using the neighbor-joining method (1,000 bootstrap replications). The twenty seven taxa belong
to the four phyla (Actinobacteria, Bacteroidetes, Firmicutes, and Proteobacteria).
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Table 4. Diversity index and distribution of rhizosphere micro-
organisms isolated from the three plant species native
to the Dokdo Island

Genera S. aryzifolium L mauritiana A sphathulifolius
Dietzia 1
Gordonia 1

Arthrobacter 1
Curtobacterium 1

Isoptericola 1 1

Kytococcus 1

Micrococcus 1

Gillisia 1

Joostella 1
Leeuwenhoekiella 1 1
Bacillus g27 1
Halobacillus 1 1
Staphylococcus 1 1
Idiomarina 2
Salinicola 1 1

Aurantimonas 1
Mesorhizobium 1
Loktanella 1

Paracoccus 1 1

Total 9 9 9

Diversity index 220 220 2.04

Rhizosphere microorganisms were isolated from three native
plant species, and were analyzed using Shannon’s diversity in-
dex (H) at the genus level.
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