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Table 1 Some physical and chemical properties of soil sanples tested
Pl Organic Alkalt hydr Patticle composition( %)
i Pollution (1,0 . dsable N CEC
degree . . (emol kg™!)  2~0.2mm 0. 02~ 0 02 mm < 0. 002 mm
No. (gks™ ) (mg kg ")
1 Cont rol 5.2 113 86 21 10. 51 35.12 36 & 28 03
2 Medium 5.38 579 67. 87 6.01 54.45 3320 12 35
pollution
3 Heavy 7. % 452 825 1.51 58.35 3253 912
pollution
2
Table2 Heavy metal contents of soil sanples collected in the Pb, Zn mine area(mg ke~ )
Total heavy metal Avalable heavy metal
Soil No Pb Zn Cu Cd Ph Zn Cu cd
1 2.6 121 6. 64 022 1. 03 23.7 0.43 002
2 715 923 19. 8 510 2.7 163 1.09 059
3 1 604 1836 0. 9 15 21 3.6 20 16.2 L 96
2 3 Note: Average values of three replications data in the table
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Fig. 2 Principal component analysis of AWCD values or kinetic paramet ers from time course OD values fit to the logidic model in soil samples ( O: Control;
O:Medium p ollution; A: Heavy pollutior; A: Component scores for 72h AWCD- nomalized data; B: Scores caleulated from logitic model K parameter values;

C: Scores calculated from model r parameter values; D: Scores calculd ed from model s parame er values
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KINETICAL CHARACTERISTICS FOR FUNCITONAL DIVERSITY OF MICROBIAL
COMMUNITIES IN SOILS POLLUTED WITH MIXED HEAVY METALS

3 3

Teng Ying">* Huang Changyong' TLuo Yongming®® Long Jian' Yao Huaiying! Li Zhengao™?

(1 College  Natwrd Resources and Environmentad Sdences, Zhgiang Unversity, Hangzhou 310029, China)
(2 Soil and Environment Biorenediaiion Research Centre, Institute o Soil Science, Chinese
Academy o Saences, Najing 210008, China)
(3 State Key Labaaay o Soil and Agriculiurd Sustainable Development ( Instiaute f Soil Science,
Chinese Academy ¢f Sdences ) Najing 210008, China)

Abstract A kindic method is presented for charaderizing the physiological state of microorganisms capable of carrying
out specific metaholic function in red soils taken fram a lead zinc mining area. The results showed that soil microbial community
metabolic profiles were inhibited by mixed heavy metals pollution, exhibiting norr linear correlation with the incubation time, and
the shape of the color development curve was generally sigmoidal. Test well OD values over time suggested a kinetic model based
on the density dependent logistic growth equation. The kinetic parameters generaied by the model can be used as surrogates for
single time- point data in constructing carbon source utilization patterns. The kinetic parameter K and r values decaeased signift
cantly with level of mixed heavy metals pollution. The higher pollution degree, the lower microbial community profiles, the lower
miaobial metabolic processes and the micobial growth rate. Principal component analysis (PCA) single tine point microplate
data and parameters of the kinetic model showed that parameters K and s could be effedively used to differentiate degrees of
heavy metal pollution in the mining zone wih efficiency higher than AWCD. Change in dynamic characteristics of the microbial
community functional diversity well reflects differences in model of microbial communities utilizing C sources in the soils polluted
with mixed heavy metals, and change in soil microbial community fund ional diversiy in particular eco environment like mining
zones, thus revealing to some extent fundional mechanism of microbial cammunities in environment under heavy metal stress.

Key words Mixed heavy metal pollution; Fundional diversities of soil microbial communities; Kinetics parameers



