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Analysis of soil bacterial diversity in urban parkswith different
ages by high throughput sequencing
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Abstract: [Background] Bacterial diversity plays an important role in the ecological function of green
space soil. However, there is no report on the soil bacterial diversity of urban parks at different age.
[Objective] In order to study soil bacterial community diversity and structure characters. [Methods)
I1lumina MiSeq sequencing was adopted to analyze soil bacterial community structures of typical old and
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young urban parks in Beijing. [Results] The results showed that 45 known phylum were found, among
them, Acidobacteria, Proteobacteria, Chloroflexi and Actinobacteria were dominant bacterial groupsin all
soil samples. Alpha diversity analysis showed that there was a significant differentiation on soil bacterial
diversity. The richness and diversity of soil bacterial community in old parks were higher than that of
young parks. In addition, similarities analysis and principle coordinate analysis indicated that there was a
significant differentiation in bacterial community structure between old and young parks. The redundancy
analysis of soil microbial community structure and environmental factors showed that soil moisture, soil
organic matter and total nitrogen were the key determinants influencing the soil microbial community
structure, whereas none of the soil properties was found responsible for the changes in the soil bacterial
community structure. [Conclusion] This study introduced the park age as an influencing factor for
redundancy analysis. The results showed that park age is an important factor affecting the diversity of the
bacterial communities in the urban parks.

Keywords: Park green space soil, Soil bacterial community, Microbial diversity, High-throughput
sequencing
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Tablel General information in urban parkswith different ages

Name Age (a) Area (hm?) District Type
Bajia Country Park (BJP) 13 101 Haidian district Modern park
Haidian Park (HDP) 14 34 Haidian district Modern park
Chaoyang Park (CYP) 30 320 Chaoyang district Modern park
Purple Bamboo Park (ZZY) 49 14 Haidian district Modern park
Beihai Park (BHP) 206 71 Xicheng district Classical park
Summer Palace (YHY) 238 290 Xicheng district Classical park
Jingshan Park (JSP) 251 23 Xicheng district Classical park
Temple of Heaven Park (TTP) 582 270 Dongcheng district Classical park
12 EBRFIALE AN
DNA Omega PCR ABI AK -
MiSeq AP -
[1lumina Thermo Fisher
Scientific Eppendorf 15 TIEELS DNA BYIEEL
Eppendorf DNA DNA
13 HmRE 2%
DNA
3-5 1.6 TIELEE 16SrRNA EF#Y PCR ¥ 18
8 39 3 DNA
PCR 338F
5 (5-ACTCCTACGGGAGGCAGCAC-3) 806R
2cm=30cm (5-GGACTACHVGGGTWTCTAAT-3") 16S
rRNA V3-V4 PCR
5xFastPfu buffer 4.0 uL dNTPs (2.5 mmol/L)
4 °C 2.0uL (5umol/L) 0.8uL FastPfu
1lkg polymerase (2.5 U/uL) 0.4 L BSA 0.2 uL
20 500 g DNA 10 ng ddH,O 20l PCR
2mm 95°C3min 95°C30s 55°C30s 72°C45s
-80 °C 25 72 °C 10 min 10 °C
DNA 3uLk 2%
14 TIRBUIRFRRINE Qubit
[12] pH PCR
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17 HESH 114.14-218.70 mg/kg
QIIME FASTQ 136.98-261.32 mg/kg pH
97% 7.02-7.70
(Operational taxonomic (TTP) pH
unit OTU) pH
RDP pH
M othur o
UniFrac 22 EBENFHEESH
B ted Ilumina MiSeq
Canoco 4.5 8 39 1 690 365
(Redundancy analysis RDA) 745 476 964 bp
Excel SPSS 441 bp 39 6354 OTU
Origin 8.0 6260 OTU
Duncan Pearson 5374 OTU 5080 OTU
5314 OTU 5 283
2 HREHH oTU 5781 OTU
21 THEIEMR 4306 OTU
( 2 4837 OTU 4373 OTU
4154 OTU
pH
13.86-23.83 g/kg (1
23.59-38.96 g/kg 99% ( 3) OoTU
6.90%—-12.25%
13.25%— 18.89%
F*2 TEERGMAETIEEBEULER
Table2 Soil properties of urban parkswith different ages
Park SOM (g/kg) TN (g/kg) pH SM (%) AK (mg/kg) AP (mg/kg)
BJP 21.44ab 1.38a 7.12e 10.71bc 114.14d 27.50a
HDP 13.86c 0.69c 7.03f 11.62bc 164.74bcd 12.94c
CYP 23.83hc 1.02abc 7.21cd 12.25bc 196.29abc 17.60bc
zzy 23.77hc 1.12ahc 7.17de 6.90c 218.70ab 17.32bc
BHP 38.96a 1.43a 7.29bc 14.44ab 136.98cd 19.85hc
YHY 29.90ab 1.21ahc 7.30b 14.42ab 261.32a 17.46bc
JSP 34.50ab 1.28ab 7.70a 18.89a 260.2% 23.47ab
TTP 23.50hc 1.02abc 7.02f 13.25ab 152.36bcd 15.25¢
(P<0.05).

Note: Different lower case |etters in the same column indicate significant difference at 0.05 level.
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Table3 Diversity and richness of the soil bacteria of urban parkswith different ages

Parks Shannon index Simpson index ACE index Chaol index Coverage (%)
BJP 7.146 8ab 0.001 8b 4 769abc 4 859abc 99.07bc
HDP 7.146 3ab 0.002 3ab 5 259ab 5 326ab 99.25a
CYP 7.022 5bc 0.002 6a 4 789%cd 4781bc 99.23a
2zY 6.964 Oc 0.002 4a 4 615d 4 664d 99.09a
BHP 7.366 9ab 0.0015b 5 626ab 5 704ab 99.59hbc
YHY 7.264 3abc 0.001 6b 5 426¢d 5512cd 99.52ab
JSP 7.363 Oa 0.001 5b 5523a 5 566a 99.59¢
TTP 7.230 4abc 0.001 8ab 5 516abc 5 573abc 99.63a

(P<0.05).

Note: Different lower case |etters in the same column indicate significant difference at 0.05 level.
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Figure2 Composition and relative abundance of the bacteria community at the phylum level
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Figure 3 Principal coordinate analysis (PCoA) scores plot among soil microbial community structure and impact
of p diversity factors
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