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Effects of a single basal application of polymer—coated urea to a wheat field on crop yield, nitrogen use

efficiency and NH; and N;O emissions in eastern China

SUN Ting', WANG Meng-lan', WANG Bo—chun®, LI Yun—dong®, WANG Shen—qiang”

(1. Agricultural and Rural Bureau of Jiangning District, Nanjing 211100, China; 2. Institute of Soil Science, Chinese Academy of Sciences
210008, China)

Abstract: The purpose of this study was to verify the subrogation of one—time base application of coated urea and multiple application of
quick mineral nitrogen fertilizer in winter wheat system in southern China. A field experiment was established in Jiangning wheat field in
Jiangsu Province. The effects of polyurethane resin coated urea (PU) with single application and non—coated urea (U) with three split
application on wheat yield, nitrogen use efficiency, NH; volatilization and N.O emission were compared at 0, 160 kg N+ hm™ (the lower
application rate) and 240 kg N + hm™ (the conventional application rate). The agronomic and environmental effects of coated urea
application were evaluated from two aspects of economic benefit and reduction of gaseous active nitrogen. The wheat yield of U and PU

treatments increased with the increase of nitrogen application rate, but the effect of increasing yield was more significant with PU
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treatments. At the conventional application rate, the amount of PU to U increased wheat yield by 16.6%, the N partial factor productivity

and agronomic efficiency by 16.7% and 26.6%. Although PU treatments could not improve the physiological efficiency, it significantly
increased nitrogen use efficiency by 35.7%~65.2% at the same application. The results showed that PU had better effect on wheat yield
increase because of the promotion of above—ground nitrogen absorption and the improvement of apparent nitrogen use efficiency.
Meanwhile, PU can effectively reduce the emission peaks of NH; and N,O compared with U treatment, and the seasonal cumulative
emission of NH; and N>O can be reduced by 43.3% and 37.6% at the conventional application rate. The results of comprehensive analysis
of yield, fertilizer and other management costs showed that 160 kg N-hm™ PU could approximately reach the yield level and net economic
benefits of wheat at the conventional application rate. When the nitrogen application rate of PU increased to 240 kg N+hm™, the wheat yield
was significantly increased and the net economic benefits of farmers was significantly increased by 41.8% with no significant increase in

NH; and N>O emissions. Compared with farmers’ conventional practice with three split application, a single application of polyurethane

coated urea in the test could not only obtain high yield, but also benefit farmers ' incomes increase and environmental protection.

Keywords: yield; nitrogen use efficiency; ammonia volatilization; nitrous oxide; net economic benefits
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Figure 1 Air temperature and precipitation at wheat season
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Table 1 Comparison of nitrogen fertilizer use efficiency of resin—coated urea with single application and
non—coated urea with split applications
N RNEE T 1 VSRS o EAERBER RIEFIHE ERLRIES
AEA GO . . S . o .
Year Treatments Partial factor productivity of ~ Agronimic efficiency/ Accumulated N uptake/ Nitrogen use Physiological efficiency/
applied nitrongen/(kg N-kg™") (kg N-kg™) (kg N+hm™) efficiency/% (kg N-kg™)
2018 CK — — 30.74+6.71¢ — —
U160 26.86+6.95a 14.60+5.99a 76.67+25.56h 28.71+14.56b 53.59+8.13a
U240 19.92+1.19b 11.75+£2.78a 101.68+9.25h 29.56+5.93b 39.78+6.07b
PU160 30.86+6.33a 18.60+4.00a 101.33+9.25b 44.12+9.70a 42.20+1.09b
PU240 24.28+1.27a 16.11£1.01a 127.12+14.51a 40.16+4.02a 40.33+3.69h
2019 CK — — 25.49+5.37¢ — —
U160 27.86+2.32a 17.04£2.72a 77.72+6.09b 32.64+6.97h 53.21£9.29a
U240 21.72+2.31b 14.52+3.54a 104.82+13.81ab 33.05+7.16b 43.74+1.52b
PU160 29.86+0.30a 19.05+2.70a 99.18+4.56h 46.05+2.65a 41.31+4.79b
pPU240 24.08+0.41b 16.87+2.02a 121.54+4.04a 40.02+3.91a 42.11+1.45b
2020 CK — — 31.98+1.04d — —
U160 27.46+0.83b 15.48+0.60b 70.10+1.08¢ 23.82+0.16b 64.98+2.84a
U240 20.85+0.01d 12.86+1.27¢ 100.62+7.02b 28.60+3.24b 45.09+3.27b
PU160 31.21£1.67a 19.2242.11a 112.81+13.31b 50.52+8.04a 38.28+2.10b
PU240 24.54+1.25¢ 16.55+0.95b 136.60+18.72a 43.59+7.94a 38.54+5.01b
3P HfE CK — — 29.41+3.44d — —
U160 27.39+0.50b 15.71+1.24¢ 74.83+4.13¢ 28.39+4.42h 57.26+6.69a
U240 20.83+0.90d 13.04+1.39¢ 102.37+2.19b 30.40+2.35b 42.87+2.76b
PU160 30.64+0.70a 18.96+0.32a 104.44+7.33b 46.90+3.28a 40.60+2.06b
PU240 24.30+0.23¢ 16.51+0.38b 128.42+7.61a 41.25+£2.02a 40.32+1.78b
TE R EUE N bR ERE (n=3) o ARG SRE 3R A HN) 22 5 12 3 (P<0.05) o
Note: The values is mean + standard variance(n=3). Different lowercase letters indicated significant differences among treatments ( P<0.05).
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Figure 2 Yield of resin—coated urea with single application and non—coated urea with split applications
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Figure 3 NH; emission flux of resin—coated urea with single application and non—coated urea with split applications
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Figure 4 Cumulative gaseous nitrogen loss of resin-coated urea with single application and non—coated urea with split applications
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Figure 5 N,O emission flux of resin—coated urea with single application and non—coated urea with split applications
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Figure 6 Annual farmer benefits of resin—coated urea with single

application and non—coated urea with split applications
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