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Generalized Behavior Study on the Growth Dynamics for Dominant Algae Species

Forming Algal Bloom in the Three Gorges Reservoir Region

LIU Xin-an', FENG Li', Charles Q. Jia’
(1.Chemistry & Chemical Engineering College; Chongging University, Chongging 400044, China; 2.Chemical Engineering & Applied
Chemistry College; University of Toronto, Canada M5S 3ES)

Abstract: From the blue-green algae species a representative algae; namely, Chlorella vulgaris(CV)to belong to Chlorophyta is selected as
one of algae species studied in order to investigate the effect of TN, TP on the growth behavior of CV with the Monod equation, and calculate
the semi-saturation constants of CV to TP( K¢ Jand TNC K¢y ). Kgy >> Kgp showed that the effect of TP on growth of CV is obvious significant
than that of TN. The growth rate of Chlorella vulgaris is very sensitive to the concentration of phosphorus: Compares with the blank value, the
special growth rate( ) has been enhanced under the low concentration of 0.002 mg*L™", then the concentration turned to 0.2 mg*L™" the
special growth rate( z2) has been enhanced obviously: but there was hardly any change under the concentration of nitrogen from 0.000 to 0.050
mg*L™" . At the same time, in order to reveal whether there was a generalized character associating the growth dynamics of CV with that of
dominant blue-green algae species; the dynamic models including CV constructed from our experimental data; dominant blue-green algae and
sea algae from literature information have been compared and analyzed systemically, and the results showed that their growth dynamics behavior
and ecological characteristic were extremely similar and common. According to extrapolation of the intercommunity of all growth dynamics we
could describe and show availably there is a common behavior to the growth of dominant blue-green algae in the Three Gorges reservoir region.
This conclusion would have some important theoretical and applied significance .
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Table 1z of Chlorella vulgaris under different concentrations of initial limiting substrate and the ANOVA
i PRI AR
cp/mg*L~! ppld™! FRUEZE SD cn/mge L7} pn/d! FrRfEZE SD
0.000 0.1917 0.086 8 0.000 0.064 5 0.0231
0.002 0.2007 0.0931 0.050 0.068 3 0.0221
0.010 0.3276 0.1277 0.200 0.1083 0.0307
0.040 0.3210 0.178 6 0.800 0.1746 0.1807
0.200 0.3500 0.2891 3.200 0.148 1 0.0885
0.400 0.3436 0.2445 6.400 0.2127 0.1017
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2.000 0.3425 0.2669 51.20 0.2174 0.1137
4.000 0.3492 0.270 4 102.40 0.2405 0.1830
8.000 0.3509 0.2371 153.60 0.2401 0.1920
16.000 0.356 7 0.2542 460.80 0.2551 0.183 4
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Table 2 Models comparison between literature information and experiment results
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