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Fig. 3 Concentration distribution of major water quality indicators
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Fig. 5 Analysis of microbial diversity in different media
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Fig. 7 Genus-level LEfSe analysis of bacterial communities in different media (LDA > 4)
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Fig. 8 Co-occurrence network plots of the top 50 genera in different media (> 0.7, p <0.001)
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Fig. 9 Faprotax prediction results of functional genes of flora in different microbial samples
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Study on the microbial reaction mechanism of bio-wax technology in purifying
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Abstract  Bio-wax is a novel immobilized biofilm technology, which can effectively improve the self-
purification ability of water -bodies by enriching indigenous microorganisms. This study systematically
investigated-the purification effect of bio-wax on spring and summer water quality in typical Jiangnan garden
water bodies. The results showed that adding one piece of bio-wax in 100 m* water surface area can reduce the
mean concentration of COD, ammonia nitrogen, total nitrogen, total phosphorus and chlorophyll a by 24.12 %,
42.11 %, 47.25 %, and 17.90 %, respectively. It can also increase the transparency of water body by 24.39 %
and increase the Class IV water compliance rate of COD, total nitrogen, ammonia nitrogen and total phosphorus
by 154.55 %, 71.43 %, 11.11% and 93.75 %, respectively. By using high-throughput sequencing and functional
gene prediction techniques, this study found that about 82.4 % OTUs in the surface biofilm of the bio-wax were
derived from indigenous microorganisms in water bodies and sediments. It is also found that although the
microbial abundance and diversity indices of the biofilm were lower than those of the sediments, Proteobacteria
(relative abundance 69.36 %), which have the ability of organic matter and nitrogen degradation, dominated the
biofilm, and formed a complex microbial co-occurrence network with significantly enhanced metabolic
functions of photoenergetic autotrophs, chemoenergetic heterotrophs, and nitrate nitrogen respiration. In
conclusion, the bio-wax technology provides a good carrier for the selective enrichment of indigenous functional
flora, and has a broad application prospect in the field of in situ purification of garden water.

Keywords garden water body; bio-wax technology; water purification; bacterial community; functional
gene prediction
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