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Effect of Nitrogen Reduction and Combined Application of Organic Fertilizer on
Soil Water Dynamics and Water and Nitrogen Use Efficiency of

Summer Maize in North China Plain
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2. Beijing Research Center of Intelligent Equipment for Agriculture, Beijing 100097, China)

Abstract: In order to achieve the high yield, and water and nitrogen efficient utilization, a 2-year field experi-
ment was conducted in North China Plain to study the effects of various nitrogen application practices on soil
water storage, and water and nitrogen utilization for summer maize. Four treatments were no nitrogen
(CK), traditional nitrogen (CN, 228 kgN/hm?”), reduced nitrogen (ON, 152 kgN/hm’) and combined nitro-
gen fertilizer and organic fertilizer (ONM, 152 kgN/hm?). The results indicated that the variation in seasonal
soil water storage was affected by precipitation and irrigation, and was also mainly affected by summer maize
growth from the jointing to mature stage; soil water storage in the 0~160 cm soil layer of the ONM treat-
ment increased compared with the CN treatment, with increases of 8. 8% ~10.5% in both years (p<C0.05);

the soil water content was lower at the end of the growing season than at the beginning in the 0~40 cm soil

Wi B H9:2017-09-08 f&E B H:2017-11-09

FEITT B A 5 T A T 5 S0 86 % T & 34 (2016 KLDAOL) 5 Y 2 9% 20 25 MR ARFBIF I Fir S A BFBIF Al 45 %% & 39 3 4> (BSRF201504) 5 [/ %
BE% TR (2015 BAD22B03)

E—EF R (1982, T KW EA LA S TR, 35 F AR H KA 3R %Y . E-mail: liyk@nercita. org. cn

BEEE M ITA970—), B, NFE sk A BT 6, FENFH R AR K FFSY . E-mail: haoweiping@ieda. org. cn



55 3 2 2 R TR AT AILA X AR L S IR 6 K 3K 2 S K A 5 iR 55

layer under ONM and CN treatments, with decreases of 14. 5% (»p<C0.05) and 5. 7%, respectively, demon-
strating that treatment ONM has consumed much more soil water; the summer maize water consumption
from sowing time to seeding stage and jointing to tasseling stage was higher, which had accounted for 55. 1%
~66.0% of the total crop evapotranspiration; treatment ONM could decrease and increase water consump-
tion during sowing time-seeding stage and jointing-mature stage, respectively, and the average of water use
efficiency increased by 8. 9% and 7.4 % (p<C0.05), compared with treatments CK and CN, respectively; for
treatment ONM, the average of yield and nitrogen partial factor productivity was increased by 11. 8% (p<C
0.05) and 58. 9% (p<C0.05), respectively, compared with treatment CN. In conclusion, reducing the rate of
nitrogen at 1/3 based on traditional nitrogen and combined application organic fertilizer can improve soil
water storage, and increase summer maize yield and water use efficiency significantly.

Keywords: nitrogen application reduction; organic fertilizer; summer maize; soil water storage; water and

nitrogen use efficiency.
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