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Effects of water-nitrogen interaction on rice
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Abstract A field experiment was conducted to investigate the effects of irrigation methods (irrigation at the 4th leaf-
age from top,irrigation at the 2nd leaf-age from top,and wetting-drying alternation irrigation) and application of panicle
fertilization (application at the 4th leaf-age from top,two equal application at the 4th and the 2nd leaf-age from top,and
application at the 2nd leaf-age from top) and its combinations on rice grain filling, plumpness and yield related traits at
ooting and grain-filling stages using Japonica rice variety Yujing 6 (large spike). The results showed that 1000-grain
weight and grain plumpness increased gradually with delaying fertilizer application and increasing panicle fertilization
under the certain amount of water and nitrogen. Application of panicle fertilization at the 2nd leaf-age from top increased
the grain filling rate at late grain filling stage and shortened the time of superior grain filling. Wetting-drying alternation
irrigation greatly increased the filling rate and improved the hysteretic nature of the grain filling of inferior grains.
Wetting-drying alternation irrigation with the application of panicle fertilization at the 2nd leaf-age from top was the ideal
management regime, which increased thousand kernel weight, grain plumpness and yield by greatly improving the mean
grain filling rate and maximum grain filling rate of the secondary branch grain of inferior grains.
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Table 1 Effects of different water and nitrogen treatments on yield and its related traits
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Fig. 2 Effects of different water and nitrogen treatments on the average grain filling rate

and the mixture grain filling rate of different position
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Fig. 3 Changes of grain plumpness at five developmental stages under water and nitrogen treatments
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