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Fig. 1 Effects of different treatments on topsoil ammonium nitrogen content
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Fig. 2 Effects of different treatments on topsoil nitrate nitrogen content
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Table 1 Effects of different treatments on growth indexes of rape
(cm) (kg/hm?)
2014 CK 8051 =1.82b 162.81 £290c 168.60 + 3.28¢c 121041 £28.10b 2722.35+ 19.40c 4 549.00 = 29.61 ¢

4809.03 = 17.66 b
491470 = 18.73 a
4905.68 = 14.74 a

7775.68 = 212.77b
8492.82 + 381.77 a
8004.52 + 193.75b

182.42 +3.45b
19341 = 191a
19031 = 2.45a

2233.65 = 42.60 a
2208.50 = 26.90 a
219798 + 7.96 a

UR 87.04 = 1.11a
T1 86.95 + 1.40a
T2 86.54 = 0.96 a

179.19 £ 2.59b
188.54 + 1.65a
186.62 + 4.67 a

2015 CK 7942 +206b 161.89 = 4.73b 16648 = 2.64c 1259.00 & 29.84b 2659.70 + 28.38 ¢ 4380.67 £+ 358.12¢
UR 88.30 £ 1.71a 18299 = 2.15a 188.28 £2.59b 2422.01 ==23.96a 4939.63 +3437b 8101.03 = 192.87b
Tl 88.33 £ 0.95a 18931 £247a 194.66 = 0.60a 2399.14 = 13.78a 5091.54 = 32.92a 8763.61 = 294.39a
T2 86.81 = 2.01a 186.89 £294a 193.04 = 094a 2389.78 = 24.04a 5056.36 = 28.61a 8293.86 + 196.06 ab
(P <0.05)
2.4
( 2) 2014 UR TI T2
2015 Tl UR 8.98% 6.76% (2014 ) 13.80%
UR 2.77 278 cm 9.43% (2015 )
R2 AEALIR X2 E F AR
Table 2  Effects of different treatments on yield components of rape
cm g
2014 CK 5273 £ 1.25b 74.67 £ 3.51b 221.00 = 11.53¢  16.67 £ 1.53 a 3.64 = 0.06 b
UR 56.78 = 1.65a 86.67 = 3.06 a 374.67 £ 473b 17.33 £2.08a 3.72 £ 0.04 a
Tl 58.94 £ 0.74 a 90.00 = 2.00 a 408.33 & 7.37a 18.67 £ 1.53a 3.76 = 0.02 a
T2 5871 £ 0.39a 89.33 £ 1.15a 400.00 + 5.57a 1833 + 1.15a 3.75 £ 0.04a
2015 CK 51.45 £ 1.00 ¢ 72.67 £ 3.79b 219.00 = 11.36¢  16.33 £ 1.53a 3.61 £ 0.03b
UR 58.15 = 0.90b 83.67 = 3.06a 389.00 + 889b  17.67 £ 1.53 a 3.70 = 0.02 a
Tl 60.92 & 1.22a 87.33 £ 2.08a 442.67 £ 11.68a 1833 + 1.15a 3.74 = 0.04 a
T2 60.93 + 0.80 a 85.00 = 2.65a 425.67 £ 13.20a 18.00 = 1.00 a 3.72 £ 0.03a
2.5 2014 Tl
3 UR 342.36 kg/hm’
UR Tl 14.62% 2015 Tl
2014 2015 391.19 UR 321.12 kg/hm?
378.49 kg/hm’ 16.70% 15.39% T2 13.06%
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Table 3  Effects of different treatments on yield and economic benefit of rape
(kg/hm’) ( /hm?) ( /hm’) ( /hm’) ( /hm?)
2014 CK 1241.33 +36.02 ¢ 4965.32 2 000 13125 1 652.82
UR 2342.10 = 33.38b 9368.4 2 000 2039.87 5328.53
Tl 2733.29 &£ 52.29a 10 933.16 2 000 2256.17 6 676.99
T2 2 684.46 = 3620 a 10 737.84 2 000 2 580.62 6157.22
2015 CK 1205.67 = 29.37d 4 822.68 2 000 13125 1510.18
UR 2459.22 + 40.40 ¢ 9 836.88 2 000 2039.87 5797.01
Tl 2837.71 £ 26.25a 11350.84 2 000 2256.17 7 094.67
T2 2780.34 + 22.69b 11121.36 2 000 2580.62 6 540.74
225 /kg /kg 1.0 /kg 3.75  /kg 100 /(= ) 4.00 /kg
2.6
Tl T2 UR CK( 3) UR
Tl 25.31% (2014 ) 22.38%
(2015 ) T2 15.55% (2014 UR T1 24.74%
) 12.83% (2015 ) (2014 ) 22.77% (2015 ) T2
15.05% (2014 ) 12.23% (2015 )( 4)
x4 FRLEMHEBEAHEARREMARHAZHZN
Table 4 Effects of different treatments on N accumulation and nitrogen use efficiency of rape
(kg/hm?) % (kg/kg) (kg/kg) %
2014 CK 60.81 = 1.01d - - - -
UR 112.73 £ 2.35¢ 34.61 = 1.57 ¢ 15.61 = 0.22b 734+ 0220 53.96 + 1.13a
Tl 140.62 + 3.53 a 53.20 = 2.36a 1822 + 0.35a 995+ 0.35a 4326 £ 1.07¢
T2 129.70 + 4.53 b 4592 +3.02b 17.90 + 0.24 a 9.62 = 0.24a 4692 £ 1.61b
2015 CK 57.22 + 4.24d - - - -
UR 120.19 £ 4.76 ¢ 4198 +3.18 ¢ 16.39 = 0.27b 8.36 = 0.27b 47.66 £ 1.85a
Tl 147.56 + 6.59 a 60.22 = 4.40a 1892 + 0.18 a 10.88 = 0.18 a 3883 £ 1.72¢
T2 13489 £ 191b 51.78 = 1.28 b 1854 + 0.15a 10.50 = 0.15a 4242 + 0.60 b
UR [13-14]
4) 2014 2015
Tl
53.71% 16.72% 35.56% (316 NH3-N
43.45% 15.44% 30.14% 40
19.83%  18.53% T2 a
32.68% NH;-N
14.67% 31.06%  23.34% 13.12% 25.60% sl NO;-N
13.05% 10.99% 40
3 ( 80 ) NO;-N
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Effects of Controlled Release Blend Bulk Urea on Soil Inorganic
Nitrogen, Yield and Nitrogen Use Efficiency of Rape

ZHANG Jingsheng', LI Bing', WANG Changquan', LUO Jing', LIANG Jingyue',
HE Jie', XIANG Hao', YIN Bin’, CHEN Jianke'

(1 College of Resources, Sichuan Agriculture University, Chengdu 611130, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Based on a 2 year (2014—2015) fertilizer field trail, the effects of different nitrogen treatments (CK: no N, UR:
100% urea, T1: 40% controlled release urea + 60% urea, T2: 100% controlled release urea) on soil inorganic nitrogen, the growth
status, yield, nitrogen use efficiency and economic benefit of rape were studied to provide reasonable references for the
application of controlled release urea in rape planting. The results showed that compared with UR, T1 and T2 enhanced the
nitrogen supply of soil in the whole growing stage, promoted plant height and dry matter accumulation in the mid-late growing
stage, and increased the length of main inflorescence. T1 and T2 significantly increased total siliques by 8.98% and 6.76% in
2014, and by 13.80% and 9.43% in 2015, respectively. T1 and T2 significantly increased yield by 13.06% - 16.70%, increased
NAUE by 23.34% - 53.71%, increased NPP by 13.12% - 16.72%, increased NAE by 25.60% - 35.56%, reduced CRSN by 10.99%
- 19.83%, and increased net income by 12.83% - 25.31%. In general, T1 has the best integrated effect and is recommended for the
wild application in rape planting.

Key words: Controlled release blend bulk urea; Inorganic nitrogen; Yield; Nitrogen use efficiency; Economic benefit
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