563 % 456 M + o W) Vol. 63, No. 6
2026 4 11 A ACTA PEDOLOGICA SINICA Nov., 2026

DOI: 10.11766/trxb202502170064 CSTR: 32215.14.trxb202502170064
KRBT, A0, B, BRER, KL, BB, REH, BRI AMNEWREERE LS OIRERT S RE R[], LA, 2026, 63 (6):
1830-1842.

ZHANG Zhike, SHI Qing, ZHAO Bin, WEI Yuquan, ZHANG Hao, CAI Linying, SONG Yinan, CHEN Weisheng. Study on the Community
Characteristics and Ecological Functions of Periphyton[J]. Acta Pedologica Sinica, 2026, 63 (6): 1830-1842.

Bl A B R AR R A S THRE TR R

kEFZ, B OB, B W, BER, kR, B4, RH@,
MR T

(1. AEdbRFDK B KRS IRBR 24 BE, A 4500465 2. [ RAFRERE A RIS LHUIE AT, M 5106505 3. whELOL K= 5 IREE
22BE, LA 1001935 4. AERIREEH LS L AN AT AR ARG, JLET 1000125 5. 5 EAIE R L 2B AR A R A A,
Jb5t 102206 )

 OE: MY 20 TEIOREARSRG Y, K- R Rz E W E AR, fERkais . YE AL e
ST AR L E A A SRV o AR SON [ N SRR B S B S8 R EA T A5 A9, A N E TR RE P 45 LA B AN TR
28 PRI SR T R 0 AL, ST HAE K E AR S R G IR G A S TIRE , THE s YA (K 5 RS DIRE G
SEPRME SR AR LA 1 SRS VAl 1R LA E DT BRI TRRER B Rl sk ke | A= SRS A B ] 158 AR 28T
PRI T o TEMEHFTE AT |, BT X A MRS Y AL B . SOn; i T AR FH A5 75 T T J e — LR A R GE
Fo WERERTT LA RN EDIREE SEARHE NN . REUVESIIREIAL 5928 | I8 BB 5 5 5 SOA BRI AR &
JEERME NS S SR

K FINAY); BESRAE; A8, T PR H]

FESES: X53 XERFREREE: A

Study on the Community Characteristics and Ecological Functions of
Periphyton

ZHANG Zhike" %, SHI Qing', ZHAO Bin®, WEI Yuquan®, ZHANG Hao*, CAI Linying*, SONG Yinan®’, CHEN
Weisheng'"

(1. School of Ecology and Environment, North China University of Water Resources and Electric Power, Zhengzhou 450046, China; 2.
Institute of Eco-environmental and Soil Sciences, Guangdong Academy of Sciences, Guangzhou 510650, China; 3. College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China; 4. Technical Centre for Soil, Agriculture and Rural Ecology
and Environment, Ministry of Ecology and Environment, Beijing 100012, China; 5. CNPC Research Institute of Safety & Environment

* ER ARBIEARESIUE (42307021) | 7R S-S DR R TR G 00 H - (2024A1515010733 ) FAEIE KA 7K B R 24 AT RE
T TR (NCWUYC-202416076 ) L[] % B Supported by the National Natural Science Foundation of China ( No. 42307021 ) , the
Guangdong Basic and Applied Basic Research Foundation ( No.2024A1515010733 )and the Master’s Innovation Ability Enhancement Project
of North China University of Water Resources and Electric Power ( No. NCWUYC-202416076 )

+ il IHFEFH Corresponding author, E-mail: chenweisheng@ncwu.edu.cn
FEE A EE (2001—), Z, WEIFEA, S5, FRNFRSUN 5 E 4 )8 15 e 5T R Ze X 5 . E-mail:
x20231060584@stu.ncwu.edu.cn
WA B 2025-02-17; WS EEcR B M. 2025-07-11; MIZHE % B (www.cnkinet ): 2026-04-30

http://pedologica.issas.ac.cn



6 SRR TS JENE VI REIE RRAE S A AT RERF ST 1831

Technology, Beijing 102206, China)

Abstract: Periphyton (PHT), widely distributed in aquatic ecosystems, function as critical multi-interface carriers across
water-sediment-atmosphere boundaries, playing vital ecological roles in energy flow, element cycling, and pollutant remediation.
This work reviews recent advancements in the fields of PHT research, both in domestic and international contexts, emphasizing
on the analysis of community structures and the corresponding characteristics exhibited under varying environmental conditions.
The ecological functions of PHT within aquatic ecosystems are explored, along with the identification of key environmental
factors like environmental conditions and media that influence its growth and ecological functions. PHT plays a crucial role in
nutrient cycling within aquatic ecosystems. As primary producers, they offer essential nutrients to the ecosystem and serve as
effective bioindicators of water quality, with the ability to bioaccumulate heavy metals. Key environmental factors such as
temperature, light availability, and pH regulate the growth of PHT, with dominant species in the community shifting in response
to changing environmental conditions. Furthermore, anthropogenic activities, nutrient loading, and soil conditions significantly
influence the composition, structure, and functional dynamics of PHT communities. Additionally, this work evaluates the
potential of the application of PHT-based research to environmental management, sustainable agricultural practices, as well as
ecological amendment, with an emphasis on innovative eco-engineering solutions. According to these findings, present study
recommends that future work should undertake more in-depth and systematic investigations into the roles of PHT in the
degradation and treatment of emerging contaminants, the integration with multidisciplinary approaches and advanced
technologies, as well as their applications in other fields. This review aims to provide a theoretical framework and scientific
guidance for interdisciplinary research and industrial development on identifying PHT community structures, enhancing
ecological functions, and advancing sustainable ecological restoration practices.

Key words: Periphyton; Community characteristic; Ecological function; Influencing factor; Environmental implication
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Fig. 1 Schematic diagram of the growth conditions and internal structure of periphyton
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Fig. 2 The role of periphyton in nitrogen and phosphorus cycling at the water-soil interfaces'®’
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Table 1 The indicator effects of periphyton in aquatic environments
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Table 2 Factors affecting the growth of periphyton communities
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