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Abstract: A field positioning experiment was conducted in spring maize continuous cropping area of Shanxi
Province for four consecutive years, which included six fertilization treatments: No application of nitrogen
fertilizer (CK), one-time basal application of urea (CU1), topdressing of urea (CU2), resin coated urea
(PCU) ., sulfur coated urea (SCU) and multi-enzyme gold sustained-release urea (MEU). It was set up to
study the effects of slow controlled release nitrogen fertilizers on spring maize yield, consumption of nitrogen
fertilizer and nitrogen balance to provide reference for scientific management technology of spring maize nitro-
gen nutrition. The results showed that: (1) Slow controlled release nitrogen fertilizer treatment could signif-
icantly increase spring maize yield and promote nitrogen uptake. Compared with CU1, SCU, MEU, PCU
and CU2 increased the yield of spring maize by 17.51%, 9.88% ., 9.62% and 9. 48%, respectively, while the
agricultural utilization efficiency of nitrogen fertilizer was increased by 7.5, 4.2, 4.1 and 4. 1 kg/kg, respec-
tively. (2) There were significant differences in the uptake of fertilizer nitrogen by crops and the residual a-
mount of fertilizer nitrogen in 0—100 c¢m soil layer with different fertilizers. Apparent use efficiency of nitro-
gen of SCU, MEU, PCU, CU2 and CU1 were 36.1%, 32.5%, 26.5%, 26.7% and 19. 5%, respectively.
Residual fertilizer nitrogen in 0—100 cm soil layer accounted for 28.5%, 31.6%, 35.7%, 35.5% and 39. 1% of the
nitrogen application, respectively. Additionally, compared with one-off urea application, slow controlled release ni-
trogen fertilizer could significantly reduce the loss of fertilizer nitrogen, by 22.65%, 18.81%, 8.99% and 8. 47%
for SCU, MEU, PCU and CU2 respectively. (3) Comprehensive analysis of nitrogen balance in different treatments
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showed that the SCU had the highest nitrogen uptake, 261. 5 kg/hm?®, followed by MEU, 253. 5 kg/hm’. The
residues amount in 0—100 cm soil layer in SCU was the lowest among the slow controlled release nitrogen
fertilizer treatments, 124. 1 kg/hm*, and 131. 04 kg/hm* for MEU and 140. 09 kg/hm?* for PCU. The appar-
ent loss of nitrogen in SCU was the lowest, 106. 3 kg/hm®, and 111. 6 kg/hm’ for MEU and 125. 1 kg/hm’

for PCU. In the soil of main spring maize producing areas in Shanxi Province, slow controlled release nitro-

gen fertilizer could significantly promote the absorption of nitrogen and reduce nitrogen loss. Sulfur coated

urea and multi-enzyme gold sustained-release urea have relatively good effects.

Keywords: continuous spring maize; slow controlled-release nitrogen fertilizer; yield; fate of N; balance of N
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1 Z(2014 4F) AT LA & 158.1 158.1 158.1 158.1 158. 1 158. 1
REA E R 114.5 114.5 114.5 114.5 114.5 114.5
S AR 272.6 497. 6 497.6 497.6 497.6 497.6
1EH I 188. 4d 229. 7c 242. 4b 240. 9b 257. 2a 253. 8a
%1 22014 4F) T ML AR 84. 2d 156. la 148. 8ab 152. 2a 141. 9¢ 145.0b
A VRN 0 111. 8a 106. 4b 104. 5b 98. 5¢ 98. 8c
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e A 0 225 225 225 225 225
52 22 (2015 4F) T YR & 126. 4 170.5 165.8 166. 2 148. 5 145.5
RN E Ry 96. 8 96. 8 96. 8 96. 8 96. 8 96. 8
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YE B 157. 2d 195. 9¢ 210.7b 204. 2¢ 226. 1b 216. 6b
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e 2 0 225 225 225 225 225
553 (2016 4F) T LA R 111.3 184. 9 183.5 177.1 165. 8 172. 2
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1EH W 185. 3¢ 221. 8b 231. 8b 242.7b 262. 5a 254. 4a
53 22 (2016 4F) T HETHLE IR T R 50. 3d 142. 5a 133.2b 136. 2b 114. 3¢ 123. 4c
Al MK 0.0 169. 9a 167. 9a 147.5b 138. 3¢ 143.7b
REL 50. 3 312.4 301. 1 283.7 252.6 267. 1
e L 0 225 225 225 225 225
4 Z2(2017 4E) BT LA & 94. 0 153.0 144.7 147.9 124. 4 137.7
A A AV b= 135.3 135.3 135. 135.3 135.3 135.3
B A 229.3 513.3 505. 0 508. 2 484.7 498.0
1 4 W% e 190. 2d 249. Oc 276. 3b 271. 6b 300. 3a 289. 0b
4 Z2(2017 4E) T ML AR = 39.0d 129. 7a 121. 0a 111.7b 95. 5¢ 109. 1b
A VRS 0 134. 6 107. 8 124.9 88.9 99.9
AR 39.0 264. 3 228.7 236. 6 184.4 209. 0
it 4 0 900 900 900 900 900
4 Z%(2014—2017 4F) T LA R 158. 1 158. 1 158.1 158.1 158. 1 158. 1
R A RV L& 470.9 470. 9 470.9 470.9 470.9 470.9
SR 629.0 1529.0 1529.0 1529.0 1529.0 1529.0
4 W i 721.1 896. 4 961. 2 959. 4 1046. 1 1013.9
4 Z2(2014—2017 4F) T AR & 39.0 129.7 121.0 111.7 95.5 109.1
Ak VRN —131.1 502. 9 446. 8 457.9 387. 4 406. 0
REL —92.1 632. 6 567.8 569. 6 482.9 515.1
AT B 5 AS [N G 7 B 7R AH A 0 AS TR 22 758 B AU A BT 25 575k 5 00 i & K
F£6 20142017 EAFEERRAIBLERERNF A ZBFIRKE LRV
e N eSS R 2 5% 57 % B 2 WA 2k R
2014 4F 2015 4F 2016 4F 2017 4F 2014 4F 2015 4F 2016 4F 2017 4F 2014 4F 2015 4F 2016 4F 2017 4F
CU1 18. 4c¢ 17. 2d 16. 2d 26.1d 32.0a 43. la 41. Oa 40. 3a 49. 7a 39. 7a 42. 8a 33. 6a
CU2  24.0b  23.8bc 20.7c  38.3c 28.7b  39.9b  36.8b  36.4a 47.3ab 36.4ab 42.5a  25.3b
PCU  23.3b  20.9¢c 25.5¢  36.2c 30.2ab  41.9ab 38.2ab 32.3b 46.4b  37.2a  36.3b  31.5a
SCU  30.6a 30.6a 34.3a  48.9a 25.7¢  35.0c 28.5d 25.1d 43.8b  34.4b  37.2b  25.9b
MEU  29.1a  26.4ab 30.7ab 43.9b 27.0bc  35.9c  32.5¢  31.2b 43.9b  37.7a  36.8b  24.9b
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