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Effects of Different Land Use Typess on the Molecular Ecologlcal Netwprk’ of

Soil Bacteria f e AV 4

LI Blng1 2 LI Yuushuang , WEI Jian- bmg SONG Xue-ying' , SHI/ ang ]1u HOV Yong -xia', LIU Si-fy'ao1
(1. Key Laboratory of Regional Polluted Env1g_pnmen’tf,Ecolog1( -al Restoration, Mlnl#try of Educat}pn Shenyang Umverslty, Shenya-ng
110044 , (China 27 Instltute of Applied Eeblogy; Chlnese Academy of Sciences, Shényang 110016, China) -

Abstract: The/ bactenal community (omposmon in four Whd-use types was determﬂled and ‘the visualized bacterial network Jwas
copstructed by! 165 DNA Tlumina MiSeq hl%h throughgut sequencing technology agd molecular. ecological network method! The
result sho'w that Proteobacteria, Acidobacteria, Bactermdetes Chloroflexi, Actlnobacterla Planctomycetes, Verrucomicrobia,

Cyanoba(‘t”erla Gemmatimenadetes, Firmicutes, Nitrospirae.,~ and ‘€hlorobi are the main bacteria in this area. The number of nodes of
urban' greep-land, paddy field, and dry field ‘bacteria netsworks is higher, and that of natural forest land is lower. The number of
connections and average connectivity of dry fields are the highest; following are those of urban green land and paddy field, and those of
naturalforest land are the lowest. The four bacterial networks are dominated by positive correlation, and the ratio of competition
relationship is TL > LD > HT > ST. The average network path and modularity of the soil bacteria networks of paddy field and dry land
are small, while the average connectivity and clustering coefficient are higher. Some flora of Acidobacteria, Firmicutes, and
Proteobacteria play an important role in the soil bacterial network in this area. The classification of operational taxonomic units is
different among the key nodes of different bacterial molecular ecological networks, and there is almost no overlap. The relative
abundance of bacteria of some key nodes in the four bacterial networks is low ( <1% ), and these are not the main bacteria in this
area. The soil microflora in dry land are mainly affected by TP (P <0.05) , the soil microflora in paddy field were mainly affected by
clay, silt, and water content (P <0.05), and that in natural forest land and urban green land were mainly affected by C/N (P <
0.05). The above results show that different land-use patterns lead to changes in soil physical and chemical properties and the
interaction between soil bacteria species. The bacterial network of dry land soil is larger and the relationship between species is more
complex. The bacteria in different land-use types are mainly cooperative, and the competition is weak. Compared with other land-use
types, there is stronger competition between the bacteria in natural forest soil. The soil bacteria in paddy field and dry land are the most
sensitive to the external environment, respond more quickly, and the community structure is easier to change. The response of soil
bacteria in natural forest land and urban green land is slower, and the disturbance of environmental factors does not affect the whole
bacterial ecological network in a short time, and thus the community structure is more stable. Some bacteria have the phenomenon of
species role transformation between networks. The abundance and community distribution of microorganisms cannot indicate the strength
of their connectivity between network nodes; low-abundance bacteria in soil play an important role in the construction of bacterial
networks.

Key words: different land use types; soil bacterial community; bacterial molecular ecological network; bacterial interaction; Illumina
MiSeq high-throughput sequencing
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Table 1 ~ Soil physical and chemical properties offour utilization types of land in Shenyang North New Area

B3] pH TIKE/ % AHE/grem ™} KL/ % BB/ % WKL/ %
TL 5.48 £0.92¢ 14.12 +7. 16b 1.32 £0. 18¢ 1.20 £0. 53¢ 7.95 +£2.04b 90.73 £2. 54a
LD 7.03 £0.51a 17.29 +3.59b 1.48 +0. 14ab 1.43 +0.31be 7.86 1. 65b 90.85 £1.92a
ST 6.27 +0.71b 35.01 £10. 35a 1.54 £0. 13a 2.06 £0. 46a 11.87 £2.90a 85.94 +3.09b
HT 5.58 £0.92¢ 18.35 +7.44b 1.44 +0. 14b 1.65 +0.33b 8.67 +1.37b 89.69 £1.67a

B30 TOC/g kg ™! TN/g-kg ™! TP/g-kg ™! C/N c/P N/P
TL 47.77 £17.98a 2.23 £0. 76a 0.22 £0. 09bc 21.31 £3.41a 263.00 +162.61a 11.91 £6. 14a
LD 28.46 +9.39b 1.36 £0.41b 0.15 +0.07¢c 21.08 +3.04a 204. 04 +77. 86b 9.62 +2.90b
ST 29.00 £5. 56b 1.44 £0. 25b 0.26 £0. 05ab 20.20 = 1. 80ab 115.29 +29.92¢ 5.68 £1.27¢
HT 25.30 £10. 34b 1.34 £0. 44b 0.30 0. 16a 18.84 +£2.90b 94.45 £37.50¢ 4.97 £1.65¢

1) ARG FRER R 225 B35 (P <0.05)

= k_ Bacteria;other ® k_ Bacteriapp = k_ Bacteria;p_ ACI = k_ Bacteria;p_ AD3 ® k_ Bacteria;p_ Acidobacteria

= k__Bacteria;p__Actinobacteria m k_ Bacteria;p__ Armatimonadetes m k_ Bacteria;p_ BHISD-139 ® k_ Bacteria;p  BRCI = k_ Bacteria;p__Bacteroidetes

® k_ Bacteria;p_ Caldiserica ® k_ Bacteriazp_ Chlamydiae = k_ Bacteria;p_ Chlorobi = k_ Bacteria;p_ Chloroflexi = k_ Bacteria;p_ Cyanobacteria
k__ Bacteria;p_ Elusimicrobia ® k_ Bacteriagp_ FBP ® k_ Bacteria;p_ FCPU426 ® k_ Bacteria;p_ Fibrobacteres ® k_ Bacteria;p_ Firmicutes

= k_ Bacteria;p__Fusobacteria = k_ Bacteria;p_ GALIS = k_ Bacteria;p_ GNO2 ® k_ Bacteria;p_ GNO4 = k_ Bacteria;p_ GOUTA4
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Fig. 2 Bacterial community structure and distribution of the soil samples at phylum level
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