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TEEE (em) X FHEARE (geem™®) X L1
NO; -N & & (mgekg ') /10 + +JZ2EJE (cm) X
T A E (g cm *) X + 3 NH/ N & &
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SIN iU Z (P<C0. 05), CRU # BU 4b B SIN
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2019 Ny 109. 4 179. 4 159. 8 175.2 154. 8
N 0 180.0 180.0 180.0 180.0
N1t 84.9 84.9 84.9 84.9 84.9
Nug i 98.6 d 153.2 ¢ 162.5 b 164.9 b 177.0 a
Ny s 104.1 ¢ 190.3 a 168. 4 ab 186.6 a 164.6 b
Ny s —8.5¢ 100.9 a 93.8 ab 88.6 ab 78.1b
N 4 95.7 d 291.1 a 262.2 be 275.2 b 242.7 ¢
2020 Ny 97.2 188. 6 166. 4 183.5 161.7
N 0 180.0 180. 0 180.0 180. 0
Ny 65. 5 65.5 65.5 65.5 65.5
Nig i 93.5d 139.7 ¢ 153.7 b 158.1 b 167.7 a
Ny 94.7 ¢ 205.0 a 183.9 ab 191.6 a 172.9 b
Nz —25.5¢ 89.4 a 74.3 ab 79.4 ab 66.6 b
Nz 4 69.2 d 294.4 a 258.2 be 270.9 be 239.5 be
2018—2020 1 Nig i 98.3+4.6 d 145.7+6.9 ¢ 158.2+4.4 b 162.0+£3.5 b 171.4+5.0 a
N g 110.5£7.9d 191.2+13.4 a 173.6+9.1 be 183.7+9.7 ab 165.6+6.9 ¢
Ny 4 —16.7+15.8 ¢ 88.94+12.2 a 80.1410.4 ab 77.14+12.9 ab 71.6+5.8 b
N4 93.7+23.6 ¢ 280.1421.9 a 253.7411.5 ab 260.7421.5 ab 237.046.92 b
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A g UG R B L AR N 180 kg e hm * & {4
T B A B 3 AR 7 12, 3%, P 8
4008JChm ‘., TEHEHE HERLTHIES
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715 JGehm 2, FEARMESE B AN 5 3 R
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Abstract: In order to further verify the efficiency of nitrogen application, the effects of combined application of
controlled release N fertilizer and common N fertilizer on maize yield, nitrogen utilization and nitrogen balance
in black soil of cold region were studied by fixed-site experiment. Five treatments were set up: Dno N fertilizer
(CK) ;@all commonN fertilizer basal application (BU) ; @total controlled release N fertilizer basal application
(CRU); @farmers practice, thatis 40% BU basal fertilization, 60% BU top dressing (FP); & 60% CRU and
40% BU mixed basal application (MBC). The results showed that combined application of controlled release N
fertilizer with common N fertilizer (MBC) significantly increased maize yield, economic benefit, nitrogen use
efficiency (NUE) . reduced N residue in soil profile, and reduced N loss. Compared with FP, MBC treatment
increased yield by 6. 9% (P<C0.05), benefit by 27. 8% (P<C0.05), and N use efficiency by 14. 7% (P<C0. 05).
The accumulation of soil inorganic nitrogen (SIN) in 0-30 cm. 30-60 cm and 60-90 cm soil profiles accounted for
44.8%-51.8%, 32. 2%-34. 9% and 15. 5%-21. 6% of total SIN in the soil profile (0-90 cm), respectively.
Compared with FP, in the soil profile (0-90 cm), SIN accumulation decreased by 10.0% , N loss decreased by
7.1% . and N surplus in soil-crop system decreased by 9. 1% when controlled release N fertilizer combined with common
N fertilizer was applied at one time basal (MBC). Compared with BU, CRU had significant positive effects on maize
yield, benefit and N utilization, but it was not as good as MBC. Considering the yield, benefit, N use efficiency and
N cycling, MBC with a ratio of 6:4 was the best method for efficient fertilization of maize in this region.

Keywords : controlled release nitrogen fertilizer; maize; yield; benefit; nitrogen use efficiency; nitrogen accumulation

and distribution



