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Effects of different water and nitrogen managements on phosphorus loss via runoff and leaching from paddy fields in Taihu Lake

basin
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Abstract: A2-year field plot experiment was conducted to study the effects of two water regimes (continuous flooding irrigation, CF; and alternate wetting and drying
irrigation, AWD) and four N managements (control, NO; conventional urea, UREA,; controlled-release bulk blending fertilizer, BBF; and polymer-coated urea, PCU) on
the dynamics of total phosphorus (TP), dissolved phosphorus (DP) and particulate phosphorus (PP) concentrations as well as runoff and leaching losses of P in
paddy fields in Taihu Lake basin in 2010 and 2011. Results showed that TP and DP concentrations in surface water exhibited a similar trend with both peaking within
the first day after fertilization and decreasing sharply afterward. TP and DP concentrations in percolation water also displayed a similar trend with both peaking within
the first 7 days after fertilization and then decreasing gradually. PP was the main form of P in surface water, whereas DP was the main form of P in percolation water.
The AWD irrigation decreased TP and DP concentrations but DP/TP in surface and percolation water remained unchanged. Meanwhile, AWD decreased the runoff
and leaching losses of P by 24.7%~57.4% and 21.0%~25.3%, respectively, in comparison with CF. N fertilization increased P concentrations in surface and
percolation water and resulted in more TP loss via runoff and leaching. Compared with UREA, BBF increased P concentrations in surface and percolation water as
well as TP loss via runoff and leaching, whereas PCU decreased these parameters. Collectively, the combination of AWD irrigation and PCU application can be
helpful in reducing P loss from paddy fields and promoting the reduction of agricultural non-point source pollution.
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