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Nutrient removal processes in ponds and the influence 
of size, shape and other physical characteristics are 
reported by researchers at Okayama University, Hiroshima 
University and the National Agriculture and Food Research 
Organization in Hiroshima in Japan.

Small ponds provide a crucial water supply for farming 
and agriculture in dry regions, but these activities can 
give rise to high levels of nitrogen and phosphorus in the 
water system that cause algal blooms, clogging and putrid 
conditions. “For sustainable water use in agricultural areas 
with little rain, greater understanding of the potential of 
nutrient removal in small ponds and reservoirs is required 
for effective management and enhancement of removal 
processes to improve water quality,” explain Mitsuyo Saito 
and her colleagues in their report.

The researchers studied seven ponds on Ikuchijima, a small island with steep terrain and granite 
bedrock in the Seto inland sea of Western Japan. Ponds here are important water resources for 
agriculture. The water volumes of each pond ranged from more than 20,000 m3 to less than 1,300 
m3. The researchers monitored water depth – from which they estimated the water volumes – vertical 
profiles of water temperature, electric conductivity, and chlorophyll-a, as well as in- and outflow 
channel volumes to estimate the retention time, and nitrogen, phosphorous and silica concentrations.

Retention times were longer in the summer than the winter, which the researchers suggest indicates 
the use of pond water for irrigation and crop protection. Longer retention times were accompanied by 
higher rates of nitrogen removal. The researchers also noticed “thermal stratification” in the summer 
with temperatures lower at deeper levels. An accompanying reduction in chlorophyll-a at deeper 
levels suggests that the primary production and uptake of nutrients is by phytoplankton, and their 
levels are affected by thermal stratification.

Trends in phosphorus concentrations differed from those of nitrogen, possibly because phosphorous is 
easily desorbed from sediments under extreme low oxygen conditions. As a result phosphorous levels 
could increase for longer residence times.

 Research Highlights

Longer water retention in ponds increases nitrogen-removal processes

Study area: (a) location of the study area, (b) Ikuchijima 
Island, and (c) study ponds and their watersheds.
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