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Study on Fertilizer Nitrogen Fate and Soil Nitrogen Pool Budget During
Nutrition Transformation Period of Fuji Apple

WANG Fen, TIAN Ge, PENG Ling, HE Liu, LIU Xiaoxia, GE Shunfeng, JIANG Yuanmao
(State Key Laboratory of Crop Biology, College of Horticultural Science and
Engineering Shandong Agricultural University » Tai’an. Shandong 271018)

Abstract: The fertilizer nitrogen absorption and utilization, soil nitrogen residue and soil nitrogen pool budget
under different nitrogen levels (0, 50, 100, 150, 200, and 250 kg/hm?) were studied using '° N isotope tracer
technique during nutrition transformation period of 5-year-old Fuji Apple. The results showed that with the
increasing of nitrogen application, utilization ratio of fertilizer nitrogen decreased gradually, and the percentage of
tree nitrogen absorbed from soil nitrogen gradually decreased, but from nitrogen fertilizer increased. After
one month of nitrogen application, 5. 75% ~12. 99% of fertilizer nitrogen was absorbed by tree, and 29. 62 % ~
39.74% of it remained in 0—60 cm soil, and 47. 27% ~ 64. 64% of it lost by other means. With the
increasing of nitrogen application rate, the amount of fertilizer nitrogen absorbed by tree and soil residual
nitrogen increased gradually, but the utilization rate of fertilizer nitrogen and soil residual rate decreased, and
meantime, the loss amount and the loss rate of fertilizer nitrogen were both increasing gradually. Residual
fertilizer nitrogen in the soil mainly distributed in the topsoil (0—20 cm), and soil "N abundance increased
significantly with the increasing of nitrogen application. With the increasing of nitrogen application, soil total
nitrogen balance changed from deficit to surplus, and this indicated that low nitrogen application rate could
lead to the decrease of soil nitrogen fertility, and the excessive application of nitrogen could increase the
accumulation of nitrogen. There was a significant positive correlation between soil total nitrogen balance and
nitrogen application rate, and the regression equation was y=0. 3147x—16. 144(R*=0. 990 2), soil nitrogen
pool reached balance when nitrogen application rate was 51. 30 kg/hm®.
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