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Effects of Controlled Release Urea on Wheat Yield and Nitrogen Utilization Efficiency Under Different Applied
Conditions
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Abstract: The field trial was conducted to study the effects of different nitrogen fertilizer applications on winter wheat yield, nitrogen utiliza—
tion efficiency and economic benefit. 7 treatments were designed as CK (no nitrogen fertilizer applied ), 100%PU4( conventional urea ap—
plied before sowing, N rate was 240 kg-hm=), 100%PUg,( conventional urea applied before sowing and at jointing with the ratio of 6:4, N rate
was 240 kg-hm™), 80%PUy, (conventional urea applied before sowing and at jointing with the ratio of 6:4, N rate was 192 kg-hm=), 100%
CRU(resin coated controlled release urea applied before sowing , N rate was 240 kg -hm™), 80%CRU( resin coated controlled release urea
applied before sowing , N rate was 192 kg+hm™), and 40%CRU+40%PU (resin coated controlled release urea and conventional urea ap—
plied before sowing , N rate was 192 kg-hm™). The results showed that no matter on the efficiency of yield or that of nitrogen, resin coated
controlled -release urea (CRU ) was better when compared with conventional urea (PU ). Especially, the combined application treatment

(40%CRU+40%PU ) was the best with achieving the highest wheat yield of 7 709 kg -hm™, the highest N fertilizer utilization efficiency of
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36.44% and the maximum net income of 15 946 yuan-hm™ And it could not only increase winter wheat yield with reducing the nitrogen fer—

tilizer application, but also improve N fertilizer utilization efficiency and owe the highest ratio of output to input. Therefore, the combined ap—

plication of the resin coated controlled—release urea and conventional urea (40%CRU+40%PU ) was the optimal nitrogen fertilizer treatment

under the conditions of this experiment.

Keywords: coated controlled—release urea( CRU ); yield; Nitrogen utilization; economic benefit; winter wheat
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Table 1 Effects of different treatments on grain yield and its

components of winter wheat

ARFEE TRE R Grains

Trﬁfﬁ:m F}:k% }Trile’lzd/ Spike No./ 1 000—grain  per spike/
J7 +hm™ weight/g A Fd
CK 6 625¢ 625.5a 34.4b 32.0¢
100%PU 49 7 279b 642.0a 35.9ab 32.8be
100%PUg, 7 421ab 649.0a 36.1ab 33.5ab
80%PUsgy 7 462ab 650.0a 36.1ab 33.8ab
100%CRU 7 537ab 633.5a 36.5a 34.5ab
80%CRU 7 621ab 637.5a 36.6a 34.6a
40%CRU+40%PU 7 709a 640.5a 36.6a 35.1a
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Table 2 Effect of different fertilization treatments on the N uptake of the grain and straw and the fertilizer use efficiency of winter wheat

FCE N uptake/kg - hm™

FIPHFIAAR R2AFIHA NAE 7 RUALHLE™ J1 NPFP

Kb B Treatment e P AIFRTE % NHI NRE/% kgokg! gk
CK 90.10d 36.20c 0.71b — — —
100%PU 4 109.18¢ 53.20a 0.67¢ 19.08d 2.72f 30.33b
100%PUgs 128.58b 52.66a 0.71b 22.90c 33le 30.92b
80%PUg4 115.88¢ 5391a 0.68bc 22.66¢ 4.36¢ 31.40b
100%CRU 146.21a 47.19b 0.76a 27.96h 3.80d 38.86a
80%CRU 128.70b 51.46a 0.71b 28.06b 5.19b 39.69a
40%CRU+40%PU 151.09a 45.16b 0.77a 36.44a 5.64a 40.15a
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Table 3 Effect of different fertilization treatments on the economic benefit of winter wheat

T gzt reE Yi<37|zd/ F’:{Ejifﬂd };alue/ }ﬂij{i Coit/ '%Zd]jjﬁgﬂi IAE}zlaor *HXi.P%WABelatiie FEHEH Output/input
reatment kg-hm JG-hm JG-hm cost /JG+hm net income/JG-hm
CK 6 625 14 575 — — 14 575 —
100%PU 40 7279 16 014 991 — 15 022 1.45
100%PUg, 7 421 16 326 991 300 15 035 1.77
80%PUg 7 462 16 416 793 300 15323 2.32
100%CRU 7 537 16 581 1543 — 15 039 1.30
80%CRU 7 621 16 766 1234 — 15532 1.78
40%CRU+40%PU 7 709 16 960 1014 — 15 946 2.35

1 R AR Y S A T M, /NEE 2 200 JG -1, 3B AT B 300 I - hm, R ZE 1900 J6- ¢, FERRIKE 2 700 JG -t
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