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To estimate the effect of long-term fertilization on metabolically active bacterial communities in a rice field,
RNA was extracted from endosphere (rice root), rhizosphere, and bulk soil that had been subjected to different
fertilization regimes for 59 years, and the 16S rRNAs were analyzed using the pyrosequencing method. The
richness and diversity of metabolically active bacteria were higher in bulk soil than in the endosphere and
rhizosphere, and showed no significant difference between non-fertilized and fertilized plots. Weighted
UniFrac analysis showed that each compartment had characteristic bacterial communities and that the effect of
long-term fertilization on the structure of bacterial community was more pronounced in bulk soil than in the
endosphere and rhizosphere. The 16S rRNAs affiliated with Alphaproteobacteria and Firmicutes were more
abundant in the endosphere than in bulk soil while those affiliated with Chloroflexi and Acidobacteria were
more abundant in bulk soil than in the endosphere. Several dominant operational taxonomic units (clustered at
a 97% similarity cut-off) showed different frequencies between non-fertilized and fertilized plots, suggesting
that the fertilization affected their activities in the rice field.
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Introduction
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Materials and Methods
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Results and Discussion
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Fig. 1. Rarefaction curves for OTUs (97% similarity cut-off)
obtained from the endosphere, rhizosphere, and bulk soil in a
rice field. The curves were generated using 1,000-random
sampling without replacement. Values are means + standard
deviation, n = 3. NF, non-fertilized; APK, fertilized with
ammonium sulfate, fused and superphosphate, and potassium
chloride.

Table. 1. Summary of the pyrosequencing data obtained from a rice fields.

Richness estimator” Diversity index’

SampleT Number Numberi Good’s .
of reads of OTUs’ coverage’ Chaol ACE Shannon  Inverse Simpson

Endosphere

NF 989 280+77" 0.85+0.05" 499+139" 688+233"  4.8+0.5" 65.0+54.6"

APK 989 348+21° 0.79+0.01* 662+55% 9844264°  4.9+0.3° 45.3£33.2°
Rhizosphere

NF 989 547+82" 0.630.09° 1261+398°  2,018+717°  6.0£0.2° 347£134°

APK 989 577441 0.6240.05°  1,184£193  1,761£599  6.120.1° 455+78°
Bulk soil

NF 989 69221 0.45+0.03° 2,0624204°  3,7374250°  6.320.1° 530+104°

APK 989 677+14% 0.47+0.02° 2,016+97" 2,739+634™  6.3£0.0" 50744

+Symbols: NF, non-fertilized; APK, fertilized with ammonium sulfate, fused and superphosphate, and potassium chloride.

*Calculated at a 97% 16S rRNA similarity cut-off, average + standard deviation (n=3).

‘The values sharing the same letter in the same column indicate no significant difference (P < 0.05).
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Fig. 2. Phyla distributions of endophytic bacteria, rhizospheric bacteria, and bulk soil bacteria in a rice field. For Proteobacteria,
class distribution is indicated. Enror bars indicate standard deviation (n = 3). Different letters beside the bars indicate significant
difference (p < 0.05) for the corresponding taxon among the samples. Symbols, NF, non-fertilized; APK, fertilized with ammonium

sulfate, fused and superphosphate, and potassium chloride.
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Fig. 3. Principal coordinates analysis (PCoA) of the py-
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Fig. 4. UPGMA dendrogram constructed using Morisita-Hom
distance indices showing similarities among the bacterial
community structures in the endosphere, rhizosphere, and
bulk soil in a rice field. Symbols, NF, non-fertilized; APK,
fertilized with ammonium sulfate, fused and superphosphate,
and potassium chloride.
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teobacteria ¥ Hyphomicrobiaceae I}+2] otu0003-2 WAJ 38 2 B35t A A4LE Bl B4 Alato]l EASH A4 &
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[a]blalalala]

Actinobacteria

Thiobacillus thioparus DMS 505" (GU967679)
otu0008 [alafabJab[b [c] .
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Fig. 5. Phylogenetic positions of predominant operational taxonomic units (OTUs, in bold) in the endosphere, rhizosphere, and
bulk soil in a rice field with related sequences. Known isolation sources are indicated for the reference sequences. Symbols, NF,
non-fertilized; APK, fertilized with ammonium sulfate, fused and superphosphate, and potassium chloride. Black spots on tree
nodes indicate bootstrap support >90% The scale bar indicates an estimated change per nucleotide of 0.1. The average relative

abundances of OTUs in each sample are represented by a color gradient (heatmap). Letters indicates the significant difference (P <
0.05) in abundance among the samples.
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Conclusion
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