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Abstract: Soil microbes play an important role in a number of processes of the terrestrial ecosystem. Rapid urbanization brings
about drastic changes in land use in urban and rural areas, thus forming a heterogenous environmental gradient, and directly
and/or indirectly affecting compositions and functions of soil microbial communities and further on their ecosystem services. In
the present review, composition characteristics of the soil microbial community varying with the landscape unit in the complex
ecosystem and their main affecting factors, and functional variation of the soil microbial community along an urbanization
gradient were summarized. An environmental gradient from urban to rural areas was found as a result of rapid urbanization
causing variation of composition and functions of the soil microbial community. Land use, soil pollutants, vegetation cover, soil
properties and some others were the main environmental factors jointly affecting soil microbial communities. However, the
leading factors affecting soil microbial communities vary with the landscape. Then ecological service functions of soil microbes
were discussed and their variation with the landscape analyzed. It is, therefore, essential to analyze further in detail effects of the
social-economic-natural complex ecosystem, varying in characteristic and pattern, on soil microbial communities, to explore
mechanisms of the generation and maintenance of ecological services that soil microbes in different functional zones of
urban-rural complex ecosystem render to the soil, and to specify mechanism of soil microbes maintaining soil security and human

health in a varying environment, so as to improve ecological service functions of the soil and maintain urban and rural soil

security and health of the living environment.

Key words: Urbanization; Soil microbes; Land use; Functional variation; Soil security
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Table 1 Soil microbial biomass and diversity varying along the urban-rural environmental gradient

5T X 45 S5 B3l Wi WAL EZTVIEE/S 22 3k
Location Parameter Category Urban Peri-urban Rural/Nature References
T IEMAY A Y Soil microbial biomass
X 2% 3= W 16 SIRNA  (10°) 0.50 0.66 1.29
i [21]
/ (copies-g™ dry soil ) 40 16 STRNA (10") 1.34 1.30 3.37
N WU A= Y ik
db — 294.24 375.15 — [25]
/ (mg'kg™)
i i WU A= Y itk
BRIT =4 — 375 587.5 600 [26]
/ (mg'kg™)
T A R
A — 200 375 425 [27]
/ (mg'kg™)
N (GURY/I7/E ]
db — 12.6 25 275 [20]
/ (mg'kg™)
T3 A ZREME Soil microbial diversity
) Al 9.8 8.4 8.1
e Shannon Z# M5 4L [23]
B 5.5 3.5 5.0
Leuven ( [LFIHT) Fisher ZAEPEHE %L B 251 3.67 2.46 [28]
et Shannon ZHEPEFEEL — 3.08 3.03 — [25]
Jeat RERBFIRE i) 587.5 554.2 575 [29]
Helsinki (7§2%) T 2 A4 5 g2iile) 60.85 — 44.2
[30]
Lahti ( Fjd ) Predicted diversity indices FA 34.45 — 16
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