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lipid fatty acids (Hund-Rinke et al. 2004), and 16S rDNA-based fin-
gerprints (Jontofsohn et al. 2002). The central challenge in soil mi-
crobial ecology is the relations between their genetic diversity and
community structure and between community structure and func-
tion. A better understanding of the relations between microbial di-
versity and soil functions requires not only the use of more accurate
assays for taxonomically and functionally characterizing DNA and
RNA extracted from soil, but also high-resolution techniques with
which to detect inactive and active microbial cells in the soil matrix
(Nannipieri et al. 2003). The development of some new molecular
approaches, such as stable isotope probing and metagenomics, sheds
light on the sound understanding of microbial community structure
and their ecological functions at a molecular level.
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Challenges: Molecular Microbial Ecology and Molecular Soil Science
I have a multidisciplinary research background in soil science with
interests in soil molecular microbial ecology and soil chemistry. I
was a professor of soil chemistry for ten years and am now a profes-
sor of soil ecology. These disciplines merge well at a molecular level
and most soil processes are combined chemical and microbiological
processes. My experiences appeal to the needs of multidisciplinary
and interdisciplinary collaborations.
Many new concepts of soil science are emerging in line with the de-
velopment of molecular biotechnology and molecular scale analyti-
cal techniques (e.g., synchrotron-based spectroscopy). For example,
we proposed a concept of soil macromolecular chemistry in the 18th

WCSS. Clay minerals, clay oxides, humic substances, proteins (en-
zymes) and DNA can be regarded as soil inorganic and organic mac-
romolecules. Their composition, structure, characteristics and reac-
tions in soil are the main research topics, and the interaction mechanisms
among these macromolecules are the core of the soil macromolecular
chemistry. The emphasis of current soil microbial ecology has shifted
from conventional culture to molecular microbial ecology based on
modern molecular biotechnology. Molecular ecology has entered the
stage of genomics or even post-genomics, i.e., proteomics. Thus,
understanding the interaction mechanisms among soil macromol-
ecules at a molecular level is essential for the research of molecular
microbial ecology.
The papers published in JSS about soil and sediment microbial ecol-
ogy are very limited, with most papers focusing on the microbial
degradation of pollutants and the microbial community changes under
polluted environments by using approaches of community level physi-
ological profiling (Biolog) (Dobler et al. 2001, Palmroth et al. 2006),
fluorescent in situ hybridization (Lachmund et al. 2003), phospho-
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Regional soil environmental quality is a hotspot and difficulty in the environ-
mental sciences for the spatial variability of pollutants and the relationship
between them. Knowledge of a pollutant concentration is thus of great interest
when location of measurement is known and accounted for in the data analy-
ses. Beijing, the capital of China, is undergoing rapid development of economy
during the past three decades and some environmental problems also emerged
gradually. Beijing might be encountered the same problems with the devel-
oped countries. The soil environmental quality of heavy metals remains un-
known in Beijing. The main objectives were to conduct multivariate statistical
analyses, including geostatistical analysis assisted with GIS tools, with soil
heavy metal concentrations to identify the spatial variability and main sources
of heavy metals. These results would contribute to the establishment of the
soil quality baseline and the management of regional environment.

The heavy metal concentrations in the topsoil of Beijing are mostly compa-
rable with the background values, especially for As, Cr and Ni. In the city
center of Beijing, Cu, Pb and Zn had high concentration distribution. The
spatial features of As, Cr and Ni are mainly controlled by pedogenic factors,
while Cd, Cu, Pb and Zn are controlled by anthropogenic and parent factors.
Traffic and smelting contribute greatly to the increase of Pb, Zn and Cu in the
soil, especially in the center of the city. Landfill may have also affected the
soil quality around it.

Multivariate statistical analyses (principal component analyses) and geo-
statistics assisted with the GIS tools were useful in the description of spa-
tial distribution pattern of soil heavy metals and the assessment of regional
soil quality.




