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Characterization of Algal-Bacterial Ecological Interaction and Nutrients Removal

Under Municipal Wastewater Condition
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Abstract : Algal biomass cultivated by wastewater is potentially useful resource for biodiesel production. However, little is known
about algal nutrient metabolism and microbial interaction with bacteria under real municipal wastewater condition. In this work,
we characterized nitrogen and phosphorus removals of municipal wastewater by a representative wastewater-growing algal popu-
lation. Ankistrodesmus gracilis SAG 278-2, and analyzed its ecological interaction with wastewater bacterial communities. Com-
pared to wastewater sludge itself, algal-bacterial co-culture improved nutrient removal. According to bacterial community analysis
with 16S rRNA genes, a selective and dominant growth of a Unclassified Alcaligenaceae population resulted from algal growth
in the algal-bacterial co-culture. The selectively stimulated bacterial population is phylogenetically close to Alcaligenes faecalis subsp.
5659-H, which is known to be co-present interact with algae in aquatic environment. These findings suggest that algal growth/
metabolism may have effects on selection of a specific bacterial population in algal-bacterial co-cultures that can efficiently remove
nutrients from municipal wastewater.
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Table 1, Experimental set-up
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Case 1 2 3 4 5 6 7
Alage (Ankistrodesmus gracilis SAG 278-1) 500 mL 500 mL 500 mL 500 mL N.IL* N.I* N.IL*
Bacteria (wastewater) Y Y Y NI* Y Y Y
Bacteria (Activated Sludge) 500 mL 1,000 mL N.I* N.I* N.I* 500 mL 1,000 mL
Total wastewater volume 5,050 mL

*N.I. indicate Non-Inoculated
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