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ABSTRACT: Soybean is well known to be originated from Korea and far-east Asian countries, and studies of many root nodule bacteria
associated with soybean have mainly-focused on nitrogen fixation, but much less study was carried out on bacterial community in the
rhizosphere of soybean. In this study, we analyzed the bacterial community in rhizosphere of Korean soybean, Daepungkong using the
pyrosequencing method based on the 165 rRNA gene to characterize the change of the rhizosphere community structure according to
the growth stages of soybeans and to elucidate bacterial core community in rhizosphere of soybean. Our results revealed that bacterial
community of rhizosphere soil differed from that of bulk soil and was composed of a total of 21 bacterial phyla. The predominant phylum
in the rhizosphere of soybean was Proteobacteria (36.6-42.5%) and followed by Acidobacteria (8.6-9.4%), Bacteroidetes (6.1-10.9%),
Actinobacteria6.4-9.8%), and Firmicutes (5.7-6.3%). The bacterial core community in soybean rhizosphere was mainly composed of the
operational taxonomic units (OTUs) belonging to the phylum Proteobacteriathroughout all growth stages. The 0TUO0006 belonged to the
genus Bradyrhizobium had the highest abundance and Steroidobacter, Streptomyces, Devosia were followed. These results show that
bacterial core community in soybean rhizosphere was mainly composed of OTUs associated with plant growth promotion and nutrient
cycles.
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Fig. 1. Species richness (A) and diversity indices (B) of the pyrosequencing
data from bulk soil (BS) and rhizosphere soil (RS) of Glycine max. MF,
max flowering; MP, max pod; MS, max seed; MM, max mature.
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Fig. 2. Bacterial distribution at the phylum level. Samples were collected
by triplicates for getting relative abundance of major bacterial phyla
distributed in bulk and rhizosphere soil of soybean which were cultivated in
an upland field. Error bars indicate standard deviation (n=3). Others contain
12 phyla such as Verrucomicrobia (1.18%), Nitrospira (0.92%), Cyano-
bacteria (0.84%), Armatimonadetes (0.48%), OD1 (0.38%), Deinococcus-
Thermus (0.12%), WS3 (0.05%), OP11 (0.03%), BRC1 (0.02%), Chlorobi
(0.02%), Deferribacteres (0.004%), and Fusobacteria (0.004%).
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Fig. 3. Relative abundance of bacterial class composition of Proteobacteria
(A) and Bacteroidetes (B) presents in BS and RS from soybean field on the
basis of 97% 16S rRNA gene sequence similarity. Error bars indicate
standard deviation (n=3).
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Fig. 4. Core bacterial 453 OTUs merged triplicates of each sample. Venn
diagram showing variable overlap between four growth stages of soybean.
453 operational taxonomic units (OTUs) were co-existed in four growth
stages.
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Table 1. The bacterial core community associated with rhizosphere of soybean

OTUs Genus(or higher) Phylum MFBS MPBS MSBS MMBS  MEFRS MPRS MSRS  MMRS
OTU00006  Bradyrhizobium Proteobacteria = 1.62% 1.42% 0.47% 0.37% 1.69% 1.86% 2.37% 3.06%
OTU00025  Burkholderiales Proteobacteria =~ 0.84% 0.74% 0.24% 0.15% 1.93% 1.00% 0.77% 0.36%
OTU00028  Rhizobiales Proteobacteria ~ 0.42% 0.90% 0.13% 0.13% 0.56% 1.00% 0.95% 1.58%
OTU00034  Rhizobiales Proteobacteria ~ 0.67% 0.49% 0.09% 0.07% 0.88% 1.07% 0.81% 0.65%
OTU00048  Steroidobacter Proteobacteria ~ 0.36% 0.22% 0.04% 0.04% 0.88% 0.95% 1.05% 0.44%
OTUO00039  Streptomyces Actinobacteria ~ 0.45% 0.33% 0.30% 0.15% 0.86% 0.79% 0.51% 1.04%
OTU00052  Gpl Acidobacteria ~ 0.47% 0.35% 0.00% 0.00% 0.56% 0.48% 0.70% 1.27%
OTU00067  Gp4 Acidobacteria ~ 0.14% 0.08% 0.00% 0.02% 0.46% 0.50% 0.70% 1.32%
OTU00046  Devosia Proteobacteria ~ 0.59% 0.30% 0.19% 0.13% 0.78% 1.13% 0.63% 0.31%
OTU00042  Dokdonella Proteobacteria ~ 0.70% 0.57% 0.11% 0.11% 0.86% 0.75% 0.67% 0.52%
OTU00072  Novosphingobium Proteobacteria ~ 0.03% 0.03% 0.00% 0.00% 0.22% 0.32% 1.37% 0.73%
OTU00074  Rhizobium Proteobacteria ~ 0.00% 0.11% 0.00% 0.00% 0.34% 0.20% 0.88% 1.14%
OTU00063  Gammaproteobacteria Proteobacteria ~ 0.45% 0.35% 0.06% 0.02% 0.56% 0.75% 0.12% 1.12%
OTU00056  Rhodocyclaceae Proteobacteria =~ 0.84% 0.22% 0.04% 0.13% 0.83% 0.36% 0.46% 0.73%
OTU00084  Massilia Proteobacteria ~ 0.00% 0.00% 0.00% 0.00% 0.07% 0.20% 0.95% 1.14%
OTU00057  Gpl Acidobacteria = 0.56% 0.3% 0.02% 0.33% 0.68% 0.48% 0.58% 0.57%
OTU00082  Polyangiaceae Proteobacteria ~ 0.03% 0.16% 0.02% 0.00% 0.56% 0.68% 0.46% 0.47%

*Percent indicates relative abundance to 16,655 reads of 453 OTUs which present in rhizosphere of all growth stages.
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explained by the plotted principal coordinates is indicated on the axes.
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