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Effect of Nitrogen Fertilization on Yield
Formation and Spectral Indices in the Canopy of
a “Ground Cover Rice Production System(GCRPS)”

GUO Lin"*, WANG Hua-hong’, CHENG Dao-de’,
PENG Xi', HU Ke-lin', ZUO Qiang', LIN Shan'

1. College of Resources and Environmental Sciences, China Agricultural University , Beijing 100193, China ;
2. College of Agronomy , Jiangxi Agricultural University , Nanchang 330045, China ;

3. Bureau of Agriculture of Fang County, Shiyan City Hubei 442000 , China

Abstract: In the “ground cover rice production system(GCRPS)”, all fertilizers have to be applied as basal
fertilization before film mulching, which results in excessive vegetativegrowth and potential N deficiency
during the reproductive stage. However, it remains unknown how nitrogen application rate affects rice
growth and yield in GCRPSand whether canopy hyperspectral vegetation indices can accurately reflect the
N nutrition status of film-mulched rice plants. In order to provide a rapid andefficient way for rice nitrogen
diagnosis and optimization in GCRPS, a field experiment was conductedin which rice plants were supplied
with nitrogen fertilizer at 0, 60, 120, 180 and 240 kg/hm”, andyield, yield-forming factorsand 6 canopy
hyperspectral indices of rice were determined. Then, regression analysis was made of the hyperspectral in-
dices with rice yield and yield-forming factors. The results showed that rice grain and straw yield in-
creasedsignificantly with higher nitrogen application in GCRPS; thatproductive tillers and spikelets per
panicle increased with higher nitrogen application; and the ratio vegetation index (RVI) of rice canopy was
in a highly significant positive correlation with the yield, yield-contributing characters and nitrogen use ef-
ficiency of the plants.

Key words: water-saving ground cover rice production system; yield; yield-forming factor; nitrogen use ef-

ficiency; hyperspectral vegetationindex; regression model
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