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Effects of the Combined Application of Control-Released Urea and Urea on
Tillers Yield Soil NO; -N and Nitrogen Balance of Winter Wheat
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2. College of Resources and Environmental Science China Agricultural University Beijing 100083 China)

Abstract: This conducted field experiment was to examine the effects of N managements of conventional opti—

mized and the combination of urea and control released urea on winter wheat stem tillers yield soil NO; N dynamic

and nitrogen balance. Seven treatments including control ( CK) conventional N ( Ncon) optimized N ( Nopt) con—

trol released urea( 100% ) ( CRUL) urea(33.3%) + control released urea( 66.7%) ( CRU2) urea( 66.7%) +
control released urea( 33.3%) ( CRU3) and urea ( 100%) ( CRU4) were conducted. It shows that during the two

winter wheat seasons although no significant difference on the amount of tillers among different N treatments were i—

dentified and no significant impact on the reduction of soil nitrate accumulation by applying control released urea in

combination with urea was found through this study slightly higher yields nitrogen recovery ( RE) agronomic effi-

ciency( AE) and partial productivity ( PP) in the treatment of CRU2 ( ratio of urea to control released urea 2: 1)
were obtained indicating it a relative better nitrogen management practice.
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Tab.1 Physical and chemical properties of experimental soils
Year pH /(g/ke) /( kg/hm’) /( g/kg) /( g/kg) /( mg/kg) /( mg/kg)
oM NO; N Total N Total P Avail. P Avail. K
2009 -2010 7.8 24.1 63.4 1.00 0.93 25.0 78.0
2010 -2011 8.4 16.5 53.8 0.92 1.49 8.9 53.2
1.2 P,0,.60 kg/hm” K,0; 1/2 .
7 ( 2) 2009 10 6 2010 10
4 40 m’ 6 2010 6 22 2011
(4m x 10 m) 1/2. 6 20 15 cm
N 75 kg/ hm? N N o
2
Tab.2 Experimentation design during the experimental periods
(kg/hm®)
Fertilization scheme
Experimental treatment Explain
Basal Additional Total
CK 0 0 0
Ncon 150 150 300 ;
Nopt 60 120 180 ;
CRU1 180 0 180 100% CRU
CRU2 180 0 180 67% CRU +33%
CRU3 180 0 180 33% CRU +67%
CRU4 180 0 180 100%
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Tab.3 The effects of different N management on the stems and tillers of winter wheat x10° /hm’
2009 -2010 2010 -2011
Treatments Growth period Growth period
Basic seeding  Pre winter Jointing Heading  Basic seeding  Pre winter Jointing Heading
CK 3.48ab 5.61b 8.84a 7.28a 4.69a 7.26a 9.62a 5.50a
Ncon 3.57a 5.77b 8.9%4a 9.04b 4.89%a 7.6la 11.83a 6.36b
Nopt 3.31ab 5.76ab 9.31a 9.65b 4.66a 7.44a 9.67a 5.63b
CRU1 3.13b 5.82ab 10. 17a 9.44h 5.12a 7.93a 11.68a 5.78b
CRU2 3.29ab 6.01lab 8.64a 8.94b 4.6la 7.92a 13.03a 6.25b
CRU3 3.18b 6.03a 9.76a 10.43b 4.74a 7.73a 12.05a 6.33b
CRU4 3.20b 5.87ab 9.05a 9.24h 4.65a 8.06a 12.23a 6.08b
2.2 2
4 2009 -2010 CRU2 8 434 kg/hm2 8 397
2010 -2011 2 kg/hm’ CK 24.9%  52.6% -
(P<0.05); Ncon
Nopt 2 (Nopt  CRU4) ( CRU1)
Nopt ( 2:1)
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Tab.4 The effects of different N management on the yield winter wheat
2009 -2010 2010 -2011
Treatments /( kg/hm?) CK 1% /( kg/hm?) CK Yo
Yield Yield increase than CK Yield Yield increase than CK
CK 6572 +74.31 a - 5502 +49.81 a
Ncon 7991 £40.19 b 18.4 7707 £44.44 b 40.1
Nopt 7930 +£37.82 b 17.4 7 786 +70.80 b 41.5
CRUI 8346 £33.59 b 23.6 8041 £62.37 b 46.1
CRU2 8434 £39.35 b 24.9 8397 +108.50 b 52.6
CRU3 8 308 £26.66 b 23.0 7863 +32.83 b 42.9
CRU4 7900 £32.52 b 17.0 7796 +94.11 b 41.7
2.3 85% 59% 65% ;2010 —2011
5 83% T3% 68% -
180 kg/hm’
o 2009 - 2010 CRUI1-
CRU4 CRU2
N CRU4 2 ; 2010 -2011
e CRU2 o 2
2009 -
2010 N CRU2
5
Tab.5 The effects of different N management on the ecological benefit of winter wheat
2009 -2010 2010 -2011
Treatments I(kg/hm®)  /( kg/hm?) 1% I(kglke)  I(kg/kg)  /(kg/hm®)  /(kg/hm?) 1% /( kg/ke) /( kg/kg)
N uptake N balance RE AE PFP N uptake N balance RE AE PFP
CK 103.82 -103.82 - - - 66.81 -66.81 - - -
Neon 162.46 137.54 17.62 4.13 26.64 131.83 168.17 21.68 7.35 25.69
Nopt 156.68 2.3 32.58 6.55 44.06 138.14 41.86 39.63 12.69 43.26
CRU1 155.11 24.89 28.49 8.86 46.37 150.35 29.65 46.41 14.11 44.67
CRU2 158.23 21.71 30.23 9.34 46.86 160.38 19.62 51.99 16.09 46.65
CRU3 159.33 20.67 30.84 8.65 46.16 133.22 46.78 36.90 13.12 43.69
CRU4 152.17 27.83 26.86 6.38 43.89 112.01 67.99 25.11 12.75 43.31
2
o 2 o
55% 2 o
( 1. 2.4
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30 ~60 60 ~90 cm o 1
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Fig.1 The effects of N managements on NO; N in 0 —90 cm soil of winter wheat in 2009 and 2010
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