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Abstract: To investigate the contamination characteristics of the herbicide glyphosate (PMG) in a typical tributary bay of the Three
Gorges Reservoir Area, a four-season sampling survey was conducted at 9 sites in the Xiangxi Bay from March to December 2025.
The concentrations of PMG and its major metabolite aminomethylphosphonic acid (AMPA) were determined. The spatiotemporal
distributions and environmental responses of PMG and AMPA were analysed, and their ecological risks were evaluated using the risk
quotient (RQ) method. The results showed that PMG was detected at all sampling sites throughout the four seasons with concentrations

ranging from 0.01 to 4.54 pg/L. The detection rate of AMPA was 100% in spring, summer, and autumn, but decreased to 66.67 %
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in winter, with concentrations ranging from 0 to 2.78 pg/L. PMG and AMPA exhibited distinctly different spatiotemporal patterns.
PMG concentrations followed a decreasing seasonal trend from spring to winter and displayed a spatial distribution pattern with higher
levels in upstream regions than in downstream and confluence areas. In contrast, AMPA concentrations peaked in summer and exhibited
a reverse spatial accumulation pattern, with higher concentrations in the confluence and downstream areas than in upstream regions.
Environmental response analysis revealed that the occurrence of PMG was mainly influenced by agricultural non—point source inputs,
rainfall-driven runoff transport, and physicochemical conditions of the aquatic environment, while the generation and accumulation of
AMPA were highly regulated by microbial transformation processes and reservoir hydrodynamics. Ecological risk assessment indicated
that PMG reached a medium risk level (0.1<XRQ<C1) at some sites during spring and summer and was the major contributor to the
glyphosate-related ecological risk in the study area, while AMPA posed negligible ecological risk (RQ<C0.01). These findings elucidate
the migration and transformation patterns of PMG and AMPA in a typical tributary of the Three Gorges Reservoir Area and provide
a scientific basis for the targeted management of non—point source pollution and the prevention of aquatic environmental risks in the

reservoir area.
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Table 1 Sampling sites of study area
WEFE I RARE AT 75 2 i

XX01 110°46'51.50"E  31°06'35.01"N
TR B XX02  110°46'39.78"E  31°05'43.17'N
XX04 110°45'08.79"E  31°02'43.68"'N
XX05 110°45'45.39"E  31°01'05.77"N
XX06 110°45'43.40"E  31°00'56. 80"N
XX07 110°46'12.03"E  30°59'34.52"N
XX08 110°45'46.67"E  30°59'25.16"N
TR KT XX09  110°46'18. 07"E  30°58'02. 45"N
Ak XX10  110°45'50.09"E  30°57'56.91"N
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Fig. 1 Seasonal variations of (a) PMG and (b) AMPA concentrations in the water of Xiangxi Bay
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Table 2 Correlation between PMG/AMPA and environmental factors in the water of Xiangxi Bay

59 T pH ORP EC Tur DO TDS TN TP
PMG 0.25 0.37 —0.15 0.19 0.39 0.39 0.18 —0. 30 0.22
AMPA 0.68 0.28 —0. 54 —0.13 0.09 —0.07 —0. 14 —0.23 —0.03
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