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Progresses of airborne microbial communities in urban ecosystem
FANG Zhi-Guo's, OUYANG Zhi-Yun', HU Li-Feng?, WANG Xiao-Ke', MIAO Hong' (1. Key Laboratory of

System Ecology s Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences, Beijing 100085 ,China ;2. Plant Protection College ,
Hu’nan Agricultural University sChangsha 410128 ,China). Acta Ecologica Sinica,2004,24(2) :315~322.

Abstract: Airborne microbes are important biological components in urban ecosystem. they have a direct relation with ecological
balance and many life phenomena in nature. and play much important roles in natural cycle of matter. The biological particles,
such as bacteria, fungus spores, antinomyces, virus and so on, are widely distributed in the air. Soil, water, animal and plant
life, human beings are the main sources of airborne microbes. Moreover, sewage sludge treatment, animal feeding,
fermentation course and rural activity are the important sources of airborne microbes. They have not only important ecological
functions, but also have close relation with urban air pollution, environment quality and human health. Understanding the
community structure and dynamic fluctuation of airborne microbes in the urban ecosystem will be helpful in urban planning and
management.

This paper is a literature summary and study on progresses of airborne microbe in the urban ecosystem. The particle range
of microbiological aerosol, the main types, the space-time fluctuation of airborne microbe concentration and the influence
factors of its community structure in the urban ecosystem were discussed.

The literature survey suggested that the particle chart of microbiological aerosol ranges from 0.002pm to 30pum, The
particle sizes of different microbiological aerosol have much difference, such as virus, bacteria, fungi. algae, spore. pollen is
0.015~ 0. 045pm, 0.3~ 15pm, 3~ 100pm, 0.5pm, 6~ 60pum, 1~ 100pm respectively. Amongst 21 genera of bacteria
recorded, Micrococcus, Bacillus, Staphyloccus, Microbacterium are dominant. Gram positive bacteria are much more than gram

negative bacteria. Alternaria, Penicillium, Aspergillus and Trichoderma are dominant in 21 fungal genera and there have 7

(KZCX3-SW-424)
:2003-05-09; :2003-11-14
a977~>, . . . E-mail: zhgfang77@sohu. com
Foundation item: The Project of Knowledge Innovation of CAS(No. KZCX3-SW-424)
Received date:2003-05-09; Accepted date:2003-11-14

Biography : FANG Zhi-Guo, Ph. D. candidate, main research field: biodiversity and microbial ecology.



316

24

genera of actinomyces.

The concentration of airborne microbes. whether bacteria or fungi, is different in different temporal hours. In a year it is

lowest in the winter. During day, it is highest from 8:00 to 10:00h while low from 2:00 to 4:00 or from 12:00 to 14:00. Due

to location, it is highest around the main traffic line and commercial center, while lowest in garden greenbelt. The amount of

microbes decrease with the increasing of height and is influenced by the pollutant factor and environmental factor, such as SO,

NO., NO, wind. temperature, relative humidity. solar radiation, rainfall and snowfall etc.

Due to more species of airborne microbe, there is lot of facility to spread all kinds of diseases in the economy-developed

and population-overloaded cities such as Beijing, Shanghai, Guangzhou etc. By literature investigation, it could also be found

that the research on airborne microbe based on the viewpoint of ecosystem, especially their ecological function should be

encouraged. The future development trend of airborne microbes was discussed in the last.

Key words :urban ecosystem airborne microbe ;community structure ;dynamic fluctuation
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Table 1 Distributing character of airborne microbes in different urbans

Microbial species Beijing Fushun Shenyang Hefei Nanjing Shanghai Guangzhou Chengdou Lanzhou Wulumuqi

Bacteria / / /
Bacillus

Microbacterium

+ 4+
+ 4+
\

\

+
\

Brevibacterium

Corynebacterium

+

Alcaligenes

+ 4+t

Arthrobacter

+ 4+ +
+

Bacteroides

\
\
\
\
+
\
\

Acinetobacter

Lactobacillus

Listerium

Staphylococcus

+ +
+ +
+ +
+ +
++ 4+

Micrococcus

Diplococcus —
Streptococcus
Pediococcus
Neisseria
Pseudomonas +

Cellulomonas —

+
ol
I + \
| \
4+
I \
| \

Zoogloea —
Klebsiella —
Brucella —

|
+ +
]
|
|
I

Fungi / /

Penicillium

+ +
+ +

Aspergillus

+ o+ +

Paecilomyces
Rhizopus
Mucor

Trichoderma

++ o+t

+ 4+ ++
+

+

\

\

Alternaria

Fusarium

++ o+

Stemphylium — — — — — —
Humicola
Saccharomyces

Rhodotorula

Pleosporaceae

+ 4+
[
1
L1 1
TN |
+ o+ 4+
|+ + + +
\ \

Cladosporium
Beauveria +
Epicoccum

Neurospora

+ +

Nigrospora

++ 4+
\
\
\
\

Botryotrichum
Periconia — — — — —

Pleiochaeta

~1 |

\

\
~1 |
~1 |
~|+ +

\

\

Actinomycete
Proactinomyces +

Streptomyces +

+ 4+ +

Streptosporangium

Micromonospora +
Micropolyspora + —

Chainia —

+ 4

Ampullariella —

1 [5,15~23];“/” 4+ ,4—7 The data are from reference [5,15~23];%/”

no data, “4” appearance, “—” no appearance
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