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Effects of Basal/Topdressing Nitrogen Fertilizer on Nitrogen Utilization in
Wheat Plants and Soil Nitrogen Apparent Budget Under Supplemental
Irrigation Based on Measuring Soil Moisture
ZHANG Zhen, YU Zhenwen, ZHANG Yongli. SHI Yu

(Key Laboratory of Crop Ecophysiology and Farming System »
Ministry of Agriculture, Shandong Agricultural University, Tai’an, Shandong 271018)
Abstract: In order to study the effects of basal/topdressing nitrogen fertilizer on nitrogen utilization and soil
nitrogen apparent loss under water saving cultivation, this study took the cultivar Jimai 22 as the experimen-
tal material, and set up five treatments with different basal/topdressing nitrogen (0 : 10(N1), 3 : 7(N2),
5:5(N3), 73 3(N4) and 10 : 0(N5)). And the preconditions of the experiment were that the total nitrogen
application rate was 240 kg/hm?*, and the relative water content of the 0—40 cm soil layer was maintained up
to 70% at the joining and anthesis stages. The results showed that the nitrogen accumulation amounts and
nitrogen accumulation in grain of the N3 treatment were significantly higher than those of other treatments,
while the nitrogen accumulation in vegetative organs, loss of mineral nitrogen, apparent residual rate of ni-
trogen fertilizer and apparent loss rate of nitrogen fertilizer were significantly lower than those of other treat-
ments. Compared with N1, N2, N4 and N5 treatments, in the N3 treatments, the nitrogen utilization ratio
increased by 33.22%, 12.60%, 11.54% and 98. 14% . respectively, and grain nitrogen recovery efficiency
increased by 148. 65%, 56. 48%, 59. 63% and 229. 29% ., respectively, nitrogen agronomic efficiency in-
creased by 96.52%, 34.86% , 37.64% and 204. 98% , respectively, apparent budget of nitrogen decreased by
35.04%, 13.82%, 30.36% and 29. 30%, respectively. According to the correlation coefficient analysis of

different basal/topdressing nitrogen fertilizer, nitrogen accumulation amounts, nitrogen accumulation in
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grain, nitrogen utilization ratio, grain nitrogen recovery efficiency, nitrogen agronomic were significantly

negatively correlated with NO; —N content and total amount of residual mineral nitrogen in the 0 —200 cm

soil layer of mature period. In conclusion, the treatment with base/topdressing nitrogen fertilizer of 5 # 5 was

the best treatment under the experimental conditions.

Keywords: supplemental irrigation through monitoring soil moisture wheat; basal/topdressing nitrogen ratio;

nitrogen use efficiency; apparent budget of soil nitrogen
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