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Abstract: [Objective] To explore the effects of the decomposition of Salix psammophila mechanical sand barriers on the composition
of soil bacterial and fungal communities. [ Method] Salix psammophila sand barriers deployed for 1, 3, 5, and 7 years were selected as
research objects, with bare sandy land as the control (CK). Field in-situ sampling, indoor indicator measurements, and Illumina MiSeq
sequencing technology were employed to reveal the response relationships between bacterial and fungal diversity, soil properties, and
enzyme activity during the decay process of Salix sand barriers. [Result] 1) Soil organic carbon (SOC) and soil moisture content
(SMC) increased significantly with the duration of deployment (SOC increased by 71.56% after 7 years compared to 1 year, and SMC
increased by 79.90%); 2) Richness (Sobs and Ace indices) of bacterial communities peaked at 3 years of deployment, while diversity

WiSAHA (Received) : 2025-07-16 EITAHA (Revised) : 2025-10-30

ESWH: WENEBXERRFIEETIH (2025QN03061) ; EZE B HRITH (2024YFF1306300) P52 HYA X Mol R
WABETTTRURA (KF2024ZD05) WS AR 2 R R ARFF 1 A SIHERIITE 205 H  (NDYB2023-53) -

F—{E&. ki (2285876898@qq.com) , HWI-LWFFA .

BEEE: P48 (1iangd90002878@163.com) , HHIf, M-, Wi-L#f 7L S @k (13948815709@163.com) , ##%, {1,
(LSRRI

SISt TR, BARER , Wik, 55 UOMINLARYD RS B TR L OB VA 2L AR (3], R MO RSO 22441 ,2026,46(8):195-204.
Zhang X, Liang Y M, Gao Y, et al. Effects of Salix psammophila sand barrier decomposition on soil bacterial and fungal community
composition[J]. Journal of Central South University of Forestry & Technology,2026,46(8):195-204.
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(Shannon index) was highest at 7; 3) Fungal diversity and richness generally showed an increasing trend, with Talaromyces dominating

at 5 years, accounting for up to 83.25%, and the Shannon index of fungal communities significantly increased by 7 years; 4) Redundancy

analysis indicated that bacterial communities were driven by SOC and alkaline phosphatase (APh), while fungal communities were

primarily regulated by APh, SMC, and urease (Ure). [ Conclusion] The decomposition of Salix psammophila mechanical sand barriers

significantly influenced the structural and functional succession of microbial communities by altering soil physicochemical properties and

enzyme activity, providing a scientific basis for optimizing sand barrier materials and evaluating ecological functions in desertification

control.

Keywords: Salix psammophila sand barrier; decomposition and decay; species composition; diversity; soil properties
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Fig. 1 Soil characteristics and enzyme activities in Salix psammophila sand barriers at different installations
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Fig. 3 OTU-level bacterial alpha diversity in Salix psammophila barriers across installation ages

100

PyFh A% £ FF Relative species abundance /%

Talaromyces Trichoderma Coniolariella Podospora Scytalidium

HE HTop 5J& Species from the top 5 fungal genera

o Al e e Ali3a AR Sa e AT a

4 EiE Top 5 BYIMMEXEE

Fig. 4 Relative abundance of species from the top 5 fungal genera
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Fig. 8 RDA analysis of dominant fungal and bacterial genera and their diversity in relation to environmental factors
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