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Effect of topdressing time of nitrogen fertilizer and controlled-release
coated urea on winter wheat yield and apparent nitrogen recovery rate

LI Ruo-Nan, WANG Li-Ying, ZHANG Yan-Cai, LIU Meng-Chao, ZHAI Cai-Xia, CHEN Li-Li
(Institute of Agro-resources and Environment, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050051, China)

Abstract Pot experiments were used to investigate the effect of topdressing time of nitrogen fertilizer and application of con-
trolled-release coated urea on wheat yield, yield component, apparent nitrogen recovery rate and apparent soil nitrogen loss. The
results show that jointing stage is the best time for topdressing of nitrogen fertilizer in winter wheat. Compared with 40% basal and
60% topdressing urea (F2) at jointing stage, nitrogen release trend of 30% urea, 35% coated urea with a release time of 90 d, and
35% coated urea with release time of 120 d (F4, F6) mixed basal application is more or less the same as that of plant nitrogen re-
quirement. The total nitrogen accumulation under F4 (with normal N dose) increases by 6.11%, while under F6 (with 75% of normal
N dose) increases by 8.48% compared with F2. Wheat yield, economic coefficient and apparent nitrogen recovery rate increase by
5.02%, 6.43% and 10.22% under F4 respectively. Furthermore, apparent soil nitrogen loss decreases. F4 increases yield by improving
1000-grain weight and single spike weight, F6 guarantees the yield through maintaining the grain number per spike.
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Tab. 1 Influence of different nitrogen topdressing times on wheat yield components and apparent N recovery rates
Eff - K Grain . . Dry Vield Nitrogen Apparent N
Treatment ective spike number 1000-kernel  Single spike weight e, uptake recovery rate
number per pot per spike weight (g) weight (g) (g - pot™Y) (g - pot™) (g - pot™Y) (%)
CK 33.50a 22.93a 40.13a 1.28a 65.76b 30.64b 0.74b —
F1 35.00a 22.19a 43.77a 1.42a 76.40a 33.66ab 1.71a 21.14
F2 34.50a 24.88a 41.24a 1.44a 77.72a 35.29a 1.80a 23.20
F3 34.25a 21.51a 42.83a 1.40a 72.96a 31.53b 1.69a 20.77
0.05 Different small letters in the same column show significant difference at 0.05

level. The same below.
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Tab. 2 Effect of controlled-release coated urea on wheat yields and its components
«C -
Treatment Effective spike number Grain number 1000-kernel Single spike Dry weight Yield Economic coef-
reatmen per pot per spike weight (g) weight (g) (g-pot™)  (g-pot?) ficient (%)
CK 33.50a 22.93a 40.13b 1.28b 65.76d 30.64c 46.59
F2 34.50a 24.88a 41.24ab 1.44ab 77.72a 35.29ab 45.40
F4 33.25a 25.48a 43.98a 1.60a 76.70ab 37.06a 48.32
F5 35.00a 22.99a 40.29b 1.39ab 71.48bc 32.23bc 45.09
F6 34.00a 25.54a 39.11b 1.45ab 70.57cd 33.18bc 47.02
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Tab. 3 Effect of controlled-release coated urea on plant total N accumulation and apparent N recovery rates in
winter wheat maturing stage

Total N accumulation Kernel N accumulation Vegetative organs N Apparent N recovery  Soil N dependent
Treatment -1 -1 ; -1
(g - pot™) (g - pot™) accumulation (g - pot™) rate (%) rate (%)
CK 0.74¢ 0.60c 0.13b — —
F2 1.80a 1.34ab 0.46a 23.20 40.83
F4 1.91a 1.49a 0.42a 25.57 38.50
F5 1.65b 1.18b 0.47a 26.40 44.70

F6 1.79a 1.37ab 0.42a 30.55 41.13
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Tab. 4 Effect of controlled-release coated urea on soil residual N and soil apparent N loss in winter wheat maturing stage

NO; -N NH,*-N Soil inorganic N Soil residual N Soil apparent N loss
Treatment (mg - kg™ (mg - kg™ (mg - pot™) (mg - pot™) (mg - pot™)
cK 78.15 255.60 333.75 — —
F2 384.83 233.18 618.00 284.25 3207.78
F4 388.43 250.28 638.70 1592.95 1789.87
F5 275.40 217.88 493.28 159.53 2338.84
F6 216.83 275.93 492.75 1125.00 1230.34
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