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Response of nitrogen accumulation and utilization to the cultivation
mode in dryland spring maize field

ZHANG Hong-pei'*?, CHEN Ying-ying''?, SHEN Yu-fang'*, LI Shi-ging®
(1. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China ;
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateaw, Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In order to improve crop yield and nitrogen use efficiency, the research on different water and nitrogen
management is needed, which provide some scientific basis for the construction of the high-yield and high-efficiency
spring maize cultivation system on the Loess Plateau. A long-term field experiment was designed and conducted in Chang-
wu Agricultural and Ecological Experiment Station, and samples were taken at six key maize growing periods, namely,
the 6th leaf stage (V6), the 10th leaf stage (V10), the silking stage (R1), the milk stage (R3), the dent stage (R5)
and the physiological maturity stage (R6) ). The study is to establish the relation of the nitrogen uptake and utilization in
the high-yield and high-efficiency treatment (HH) in contrast with the local traditional treatment (LT). The results
showed (1) Crop nitrogen content in HH (39.3 g-kg™') was significantly higher than in LT (31.9 g-kg™') at the V6
stage, but significantly lower at the R1 and V10 stages. (2) Nitrogen uptake at each growing stage in HH was signifi-
cantly higher than that in LT, and the nitrogen accumulation in leaf was higher than that in stem before the R1 stage,
while it was in the descending order of kernel > leaf > stem > bract and cob after this stage. (3) The nitrogen transfer
amount and nitrogen transfer contribution rate in HH were significantly higher than those in LT, but the both management
patterns showed similar trend, that is, leaf > stem> cob > bract. (4) The grain yield (15 326 kg*hm~2) and nitrogen
partial factor productivity (PFP) (61.30 kg-kg™') in HH was significantly higher than those in LT, but there was no
significant difference in the nitrogen harvest index (NHI) and nitrogen use efficiency (NUE) . Consequently, the HH was
effective in improving the amounts of accumulated dry matter and the nitrogen utilization. HH could be a more effective

approach to improving spring-sown maize yield on the Loess Plateau.
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Table 1  Effects of different cultivation patterns on the nitrogen content of spring maize
QbR HF W Growth period
Treatment V6 V10 RI R3 R5 R6
LT 31.9b 34.8a 19.0a 13.9a 11.4a 12.0a
HH 39.3a 24.9b 15.7b 14.3a 11.7a 11.6b

ARG 5 B A PR LA S0 2 52 K P 3 596 s LT— 580 56, HH— P 7 B AR s
Note: in the same column different letters following the means indicate significant difference at 5% ; LT—Tlocal traditional treatment, HH—high-efficiency

treatment ; the same below.
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Fig.1 Effect of different cultivation patterns on the nitrogen content of the spring maize organs

Note: error bars indicate deviations of the mean (n =3), the same below.
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Table 2 Effect of cultivation patterns on nitrogen utilization

b3 FPRLP= AEWGRAE L AEMHZ RAE AR % RNEAR A 7= 51
Treatment Yield/ (kg*hm™=?) NHI/ % NUE/ (kg kg™") NPE/ (kg kg™") PFP/(kg-kg™')
LT 11371b 67.81a 54.03a 83.45b 56.85b
HH 15326a 64.72a 53.23a 86.57a 61.30a

1 : NHI—nitrogen harvest index; NUE—nitrogen use efficiency; NPE—nitrogen physiological efficiency; PEP—partial factor productivity.
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