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Evaluation of Agricultural Non-Point Source Pollution Reduction in
Techi Reservoir Watershed Exemplified by Rational Fertilization
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Abstract

The Techi Reservoir is a crucial watershed and water source in central Taiwan. Under the
influence of climate change, increasingly frequent extreme rainfall events have intensified the
transport of nitrogen and phosphorus into the reservoir via surface runoff. The surrounding
agricultural area is dominated by tea plantations and fruit orchards, with major fruit crops
including peach, plum, persimmon, apple, and pear. To mitigate the risk of non-point source
pollution (NPSP), this study selected a peach orchard located along the reservoir’s right-bank
inflow river as a demonstration site to conduct field-based rational fertilization trials. Four
fertilization treatments were implemented: (1) conventional farming practices, (2) full-rate
fertilization with phosphate-solubilizing bacteria (PSB), (3) 25% fertilizer reduction with PSB,
and (4) 50% fertilizer reduction with PSB. Environmental samples were collected and
analyzed with the goal of enhancing phosphorus use efficiency in soils while maintaining crop
yield and promoting soil health. Regular sampling of soil, surface runoff, soil pore water, leaf
tissue, and fruit was carried out to assess nutrient content. Soil samples were analyzed for pH,
electrical conductivity, organic carbon, and concentrations of nitrogen, potassium, sodium,
calcium, magnesium, and phosphorus to evaluate the presence and dynamics of trace elements.
Using integrated data from soil, water body, and plant, the effectiveness of each fertilization
strategy on nutrient uptake and nonpoint source pollution mitigation was evaluated to identify
the most appropriate fertilization management plan for local conditions. Trial results indicate
that eco-friendly farming strategies significantly improve phosphorus uptake efficiency,
reduce soil phosphorus accumulation, and lower phosphorus concentrations in surface runoff.
These outcomes highlight the potential to mitigate NPSP. These findings underscore the
potential of sustainable farming practices to mitigate NPSP. The outcomes of this study offer a
solid foundation for promoting eco-friendly farming in mountainous watersheds, reducing
dependence on chemical fertilizers, and ultimately contributing to improved water quality in
the Techi Reservoir. This trial may serve as a model for the future promotion of eco-friendly
agriculture, supporting integrated benefits such as healthy watershed management and
climate-resilient farming.

Keywords: Non-point source pollution, rational fertilizer, eco-friendly farming, soil
health
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