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Occurrence Characteristics and Source Apportionment of Microplastics in Vineyard Soils of
the Eastern Foothills of Helan Mountain
Menglu Wang'*  Yijing Zhang" Gang Yang'
1 Ningxia Technical College of Wine and Desertification Prevention
2 Ningxia Nuclear Geological Survey Institute

[Abstract] To investigate the occurrence characteristics and sources of microplastics in vineyard soils within a
typical ecologically vulnerable region of Northwest China, this study systematically collected 26 surface soil
samples (0—20 c¢m) from the wine grape producing area at the eastern foothills of Helan Mountain in Ningxia.
Microplastics were extracted using density separation and digestion pretreatment methods, followed by
morphological, particle size, color, and polymer type analysis via stereomicroscopy and attenuated total
reflection Fourier transform infrared spectroscopy (ATR—FTIR). Positive matrix factorization (PMF) was
employed to apportion the potential sources of microplastics. The results showed that the average abundance of
soil microplastics in the study area was 1963 items/kg, ranging from 703 to 2633 items/kg. The particle size
distribution was relatively uniform, with <0.1 mm and 1-5 mm fractions accounting for relatively high
proportions. Microplastics were predominantly fragment—shaped (45.3%) and fiber—shaped (43.6%), while
granular microplastics accounted for only 11.1%. The high proportion of black fragments was closely related to
the widespread use of black plastic mulch. Fiber—shaped microplastics mainly originated from irrigation water,
vine binding materials, and daily human activities. A total of five polymer types were detected, with
polyethylene (PE) being the most abundant (76.5%), followed by polypropylene (PP), polyurethane (PU),
polyvinyl chloride (PVC), and polyethylene terephthalate (PET). PMF source apportionment further identified

three majorsource factors: agricultural material input (colored plastics), agricultural water input (fibrous materials),
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and plastic mulch residue input (black fragments). This study reveals the pollution characteristics and major

sources of microplastics in vineyard soils of the eastern foothills of Helan Mountain, providing baseline data and

a theoretical basis for microplastic pollution risk assessment and scientific use of plastic mulch in this region.
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