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Soil bacterial diversity in Liuxihe National Park

SHI Jing-Long YU Fei LIANG Jun-Feng' ZHOU Guang-Yi ZHAO Hou-Ben

(Key Laboratory of Sate Forestry Administration on Tropical Forestry Research, Research Institute of Tropical Forestry,
Chinese Academy of Forestry, Guangzhou, Guangdong 510520, China)

Abstract: [Background] Forest soil bacterial diversity is one of important indexes to measure
forest quality. The composition and change of soil bacterial community structure can reflect the
structure and function of forest ecosystem. They play important roles in the circulation of nutrients
in forest ecosystems. [Objective] The influence of different forestry density on soil bacterial
community structure was analyzed and discussed in Liuxihe National Park, in order to provide a
reference for the restoration of degraded ecosystems, rational utilization of forestry resources,
conservation of soil fertility, improvement of ecosystem productivity and service functions of
forests. [Methods] A manipulative field experiment was conducted to investigate the effects of three
different forest types: high density forest type (HD), medium density forest type (MD), low density
forest type (LD). The soil samples were collected by “S” sampling method and the total DNA of soil
microbes was extracted. 16S rRNA gene sequences were sequenced by Illumina MiSeq sequencing
and analyzed using R language, SPSS 21.0 and other software. [Results] The soil fertility of high
density forest was higher than those of medium and low-density forests. Soil bacterial diversity
index and richness index differed among different density forests, and the highest was in
middle-density forest. Proteobacteria and Acidobacteria are the major groups in Liuxihe National
Park. [Conclusion] The soil bacterial diversity is abundant in Liuxihe National Park. Proteobacteria
and Acidobacteria are the major groups. Soil bacterial diversity, richness and community structure
were significantly affected by forest density. The medium density forest type (1 800—2 200 plants/ha)
in Liuxihe National Park is suitable for bacterial growth. The fertility of soil was affected by the
forest density and shrub weeds. Intragenomic heterogeneity of 16S rRNA genes causes
overestimation of bacterial diversity.

Keywords: Different density forest type, Soil bacterial diversity, Community structure
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DNA Shannon
MiSeq
2.5 RSN
pH : 2.5:1
1 mol/L
R Pheatmap
Heatmap Excel
H,S04-H,0,
HNO;-HCIO,-HF 2.6 GEHFENH
Excel
PCR PCR SPSS 21.0
[llumina n
[llumina MiSeq (P<0.05)
BIPES (Barcoded illumina
paired-end sequencing)
V4 Barcode 3 GREH
Barcode 30 AEIZEEMSLBETIRFDTEE
N
97% Usearch (V 8.0.1623) N N
(Operational N
taxonomic unit OTU) Uparse OTU 1
Qiime (V
1.9.0) BLAST NCBI (National Center for =~ HD=LD>MD HD LD
Biotechnology Information) MD
HD
Alpha
Chaol ACE
1 TREENRSLBELTERNEE
Table 1  Soil nutrient content of different density stand types
Different density pH Organic C Total N Total P Total K Alkalized N Available P Available K
stand types (g/ke) (g/kg) (g/kg) (g/ke) (mg/kg) (mg/kg) (mg/kg)
HD 4.76+0.29a 65.92+1.03a 4.11+£0.45a 0.19+0.0la  10.47+£3.93a 412.42+63.05a 1.38+0.34a 181.81+78.28a
MD 4.60+0.16ab  55.13+0.98b 3.56+0.39a 0.17+£0.02ab  4.87+0.17b  460.60+26.45a 0.80+0.41a 107.37+6.02a
LD 4.234+0.20b 65.47+3.50a 3.49+0.42a 0.16+0.01b 5.77+1.85ab 358.52+59.32a 1.00+0.16a 93.85+22.72a

P<0.05
Note: Lowercase letters are significantly at 0.05 probability level of the different treatments.
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Table 2 Diversity and richness indexes of soil bacterial
Samples Reads OTUs Chaol Shannon ACE
HD 30 151+2 847 963+76 1067.31+68.24 7.66£0.26 1 067.23+69.04
MD 25 720+3 273 1 008+68 1 148.14+52.49 7.98+0.14 1137.67+56.32
LD 30 776+5 877 943+33 1 043.50+33.21 7.89+0.11 1 047.48+29.99
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Figure 2 Taxonomic classification of bacterial community reads at phylum level
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Figure 4 Heatmap based on soil bacterial at family level
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