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EFFECTS OF FLOW RATE ON WATER QUALITY FACTORS AND MICROBIAL
COMMUNITY IN RECIRCULATING AQUACULTURE SYSTEM FOR
ACANTHOPAGRUS SCHLEGELII

LI Lu-Guo', LUO Yun-Hui', XU Shan-Liang"?

(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China;
2. Zhejiang Key Laboratory of Marine Bioengineering, Ningbo University, Ningbo 315211, China)

Abstract In order to investigate the effects of flow rate on water quality factors and bacterial community diversity in
recirculating aquaculture systems, black cockroach (Acanthopagrus schlegelii) was taken as the research object, on which
the bacterial community structure, diversity, and the correlation between bacterial communities and environmental factors
of the culture barrel and biological filter barrel were studied in three flow rates of 4 (low), 8 (medium), and 12 times/d
(high). High-throughput sequencing was used. Results showed that the dominant bacterial groups in the circulatory
aquaculture were Proteobacteria, Bacteroidetes, Actinobacteria, Verrucomicrobia and Firmicutes. The increase of flow rate
enhanced the bacterial diversity of the system. The beneficial bacteria capable of purifying water and reducing nutrient salt
in high-flow filter bucket were more diverse and richer, with which the system had better effects on removing ammonia
nitrogen and total nitrogen and the removal rates were 49.5% and 22.3%, respectively. The ammonia nitrogen removal rate
was 2.9 times of the low rate group and 3.6 times of the medium rate group, and the total nitrogen removal rate was 8.2
times of low rate group. Double and 20.5 times of the medium rate group. Results of PCoA analysis and cluster analysis
revealed significant differences in bacterial community composition between the culture barrels and the biological filter
barrels. In addition, a significant difference was observed in colony structure of the biological filter barrel between the
medium-high rate groups and the low rate group. Correlation analysis showed that total phosphorus, active phosphate,
nitrite, and total nitrogen had relatively significant effects on bacterial community structure, but no significant correlation
was found between the environmental factors and the bacterial community structure.

Key words Acanthopagrus schlegelii;  recirculating aquaculture;  bacterial community;  high-throughput

sequencing; flow rate



