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Impact of coated urea combined with conventional urea on the yield, nitrogen use efficiency, and soil residual
nitrate of summer maize

CAO Bing"?, NI Xiao—hui'?, CHEN Yan-hua'?, ZOU Guo-yuan"’, WANG Jia—chen'’, YANG You—qing’, CHEN Li—juan’, LIU Jie’,
WANG Xue—xia"*

(1.Institute of Plant Nutrition and Resource, Beijing Academy of Agricultural and Forestry Science, Beijing 100097, China; 2. Beijing
Engineering Technology Research Center for Slow/Controlled—Release Fertilizer, Beijing 100097, China; 3.Yucheng Agricultural and Rural
Bureau, Shandong Province, Yucheng 251200, China)

Abstract: The present study was conducted to assess the effects of single basal application of blended fertilizer (coated urea blended with
conventional urea) on summer maize yield, nitrogen use efficiency (NUE ), economic returns, and residual soil nitrate, which could provide
technical support for simplified cultivation and N application reduction as well as efficiency improvement for summer maize. A field
experiment was designed to investigate the yield and N uptake of summer maize and soil inorganic N dynamics, and the summer maize
cultivar Fuyou 9 was used as the material. The experiment included six treatments, namely no N fertilizer (CK), conventional N application

(CON), 10% N rate reduction with a 30% ratio of coated urea (90N-30C), 10% N rate reduction with a 50% ratio of coated urea (90N—
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50C), 20% N rate reduction with a 30% ratio of coated urea(80N—30C ), and 20% N rate reduction with a 50% ratio of coated urea(80N-

50C). Showed the release pattern of coated urea showed a parabolic curve, and the release duration was 81 d(80% cumulative N release)

under field conditions. In comparison with CON, the summer maize yield and NUE of blended fertilizer with basal application were
increased by 2.85%~20.87% and 19.1~25.3 percent point, respectively. Compared with CON, the economic return of summer maize with
blended fertilizer was increased by 1 000~4 484 yuan+hm™. In comparison with conventional urea, the soil residual nitrate at 100~200 cm
soil depth with blended fertilizer was reduced by 35.1%~56.6%, therefore, the risk of nitrate leaching was significantly decreased.
Compared with conventional fertilization, single basal application of blended fertilizer with a 10%~20% N rate reduction increased the
summer maize yield, NUE, and economic returns, and decreased the nitrate residue in the deeper soil layer, which mitigated the risk of

environmental pollution. In summary, 9O0N-30C was superior considering the summer maize yield, NUE, economic returns, and residual

soil nitrate.

Keywords : summer maize; coated urea; yield; nitrogen use efficiency; soil nitrate
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Table 1 The fertilization rate of different treatments

b N/(kg-hm™) P,0s/ K>0/
Treatment 22 Urea AR % Coated urea  (kg-hm™) (kg-hm™)
CK 0 0 0 0
CON 240 0 75 75
90N-50C 108 108 75 75
90N-30C 151 65 75 75
80N-50C 96 96 75 75
8ON-30C 134 58 75 75
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Figure 1 Nutrient release pattern of coated urea under

field conditions
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Table 2 Yield and nitrogen use efficiency

b3 s R AEM RUEF] A

Treatment Yield/(t-hm™?) N content/% N uptake/(kg'hmfz) NUE/%
CK 74.0¢ 0.85¢ 253¢

CON 87.7b 1.01b 305h 21.4
80N-30C 91.0b 1.19a 343a 46.7
80N-50C 90.2h 1.23a 341a 45.6
90N-30C 106.0a 1.14a 341a 40.5
90N-50C 98.3a 1.18a 352a 45.7

TE AR NG FREFRIR AL BRIE] 22 57 .3 (P<0.05) o R I,
Notes: Lowercase letters indicate the significant difference among
treatments at 0.05 level. The same below.

it B R 19.1~25.3 A 43 a5 (2 2) , 1a B YR it 2018 1)
PERBA YA E FORAE R AR K,
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20% WG BL T BB PR 22 3 360 PR 2% TR it 340 RS 7 1
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Table 3 Economic benefits of different treatments

sty FE RMEWA BIETF A HiA

Treatment ()utpEt value/ Cist of N/ Lain)r input/  Net El(:()me/
(10'JC+hm™)  (JL+hm™) (JC+hm™)  (10*JC-hm™)

CK 1.78 — — 1.78

CON 2.11 939 200 1.99

80N-30C 2.18 921 — 2.09

80N-50C 2.16 1034 — 2.06

90N-30C 2.54 1036 — 2.44

90N-50C 2.36 1164 — 2.24
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