
Study on balancing agricultural practices with nature to protect water resources
Agriculture is essential to modern civilization but often has unintended

negative effects upon the natural environment, especially regarding water quality.
Overuse of fertilizers is costly both economically and environmentally. We
evaluated regional agricultural cultivation practices to determine optimal irrigation
and fertilizer, timing and amounts, to maximize production while minimizing
nutrient-driven eutrophication of local water bodies.

Agricultural fields are used not only by farmers, but also by wildlife. We
studied the effects of the Tundra Swan on nutrient levels in rice paddies. Tundra
Swans, from Far East Russia, overwinter in flooded paddy-fields from November to
March. They roost in the paddy-fields at night and forage nearby in other
agricultural fields during the day. We measured Tundra Swan manure-nutrient
component of paddy-field soil and water nutrient concentrations to determine
optimal farmer-applied fertilizer amendments required for rice production, without
over-applying.

Our ultimate goal is to find a win-win-win relationship among the
environment, humans (farmers), and wildlife with respect to water quality.

Water is critical for agriculture and irrigation practice is an important part
of farm management. Irrigation water is often wasted or poorly applied (i.e.,
amount or timing) leading to lowered agricultural production from poor crop health
or damage. It is important to evaluate water resource availability to effectively
manage irrigation timing and amounts required for efficient crop production.

We assessed watershed-level water availability upon a local irrigation
scheme. Data were gathered through field observations and farmer questionnaires.
Data were evaluated by computer modeling. At the watershed level, irrigation
water allocation is spatially unbalanced among upstream, midstream, and
downstream observations. We attempted to determine alternative management
methods and/or improve current methods for efficiently allocating irrigation water
equally to the fields.

By improving irrigation water use efficiency through better allocation
management, there is an apparent increase in water availability. This will lead to
an expanded cultivation area, higher production, and ultimately, better
agricultural stability.
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