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Effects of Heavy Metal Pollutlon on the Structure of . Mlcroblal Commumtles in
Different Habltats 2/ 4 ¥/ &l u &

HE Ya fan1 2 XIAQ Xm 4ong’, WANG Jia-wen” * / 4
(1. State Key Laboratory of E('o hydraulics in Northwest Arid Rgglon Xi'an® Unl\ versity of Technology Xi, anl‘r;10048 Chma 2. College of Environmental Smences and
Engificering; Pekmg University, Beijing 100871, China; 3 Mldd e Roule of China South-to-North Water Dlverslon Group, Beijing 100038, China)

Abstriét Heavy metal pollition sexiously threatens the divexsity and composition of nucroblal communities in various ecosystems. However, little is known about the effects of
heavy metal pollutlon oh the structtre of microbial communities in e three Habnale BT “surface water-sediment- groundwater. ” Here, with help of 16S rRNA high-throughput
sequericing technologv the-diversity and composition of microbial communifies, as well as the underlying controlling factors, were investigated and compared among the surface
water sedllmenl and groundwater of the Tanghe sewage reservoir. The results showed significant differences in the diversity of microbial communities among different habitats,
with the highest « diversity observed in groundwater rather than surface water or sediment. Meanwhile, microbial communities also displayed distinct compositions among the
three different habitats. Specifically, Pedobacter, Hydrogenophaga, Flavobacterium, and Algoriphagus were dominant in surface water; metal-tolerant bacteria such as
Ornatilinea, Longilinea, Thermomarinilinea, and Bellilinea prevailedin sediment; and Arthrobacter, Gallionella, and Thiothrix were abundant in groundwater. Furthermore,
physicochemical factors and metal variables jointly determined the microbial community structure in the three habitats. Among the influencing factors, pH, NO, -N, and Li
were the main factors affecting the microbial structure in surface water; TP, NH," -N, Cr, Fe, Cu, and Zn significantly impacted microorganisms in sediment; and only pH
(not metal pollutants) was weakly associated with the microbial composition in groundwater. Overall, heavy metal pollution significantly shaped the microbial community
structure in sediment, followed by that in surface water and groundwater. These results provide important scientific guidance for the ecological restoration and the sustainable
development of heavy metal-polluted ecosystems.

Key words: heavy metal pollution; microbes; surface water; sediment; groundwater
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Fig. 2 OTUs number and adiversity of microbial communities in different habitats
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Fig. 3 The B diversity of microbial communities at the OTU level in different habitats and analysis of similarity statistics
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Fig. 4 Composition of microbial communities at the phylum level in different habitats
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