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Effects of Nitrification Inhibitors on Yield and
Nitrogen Use Efficiency of Waxy Corn
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(Jiangsu Key Laboratory for Soil of Organic Waste Utilization, College of Resources
and Environment Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; In order to clarify the agronomic traits, yield, nitrogen absorption and utilization efficiency of waxy
maize in Jiangsu area under nitrification inhibitor (2-chloro-6-( trichloromethyl) pyridine, CP) under field test con-
ditions, soil ammonium nitrogen and nitrate nitrogen effects, using waxy corn variety Suyunuo No. 5 as the test ma-
terial , setting five treatments; a non-nitrogen control (NO) , farmers’ conventional nitrogen application (N, taking
the local high-yield corn nitrogen application as a reference) , farmers’ conventional nitrogen inhibitor (N + CP) ,
nitrogen reduction 25% ( —25% N) , nitrogen reduction 25% + nitrification inhibitor ( —=25% N + CP). The re-
sults showed that ; under the condition of reducing nitrogen by 25% , the combined application of CP treatment could
significantly increase the yield of waxy corn. Compared with —25% N treatment, the —25% N + CP treatment in-
creases by 15% -17% , and —25% + CP after treatment, the part of agronomic characteristics and yield of waxy
corn were not significantly different from the farmers’ conventional nitrogen application; the content of ammonium
nitrogen in the soil after the combined CP treatment was higher than the corresponding non-CP treatment, and the
N + CP treatment was higher than the N treatment 179% -224% , the nitrate nitrogen content was reduced by 35% ;
the ammonium nitrogen content in the soil treated with —25% N + CP was 202% -261% higher than —25% , and
the nitrate nitrogen content was reduced by 30% —36% ; CP application could increase the nitrogen accumulation of
waxy corn, nitrogen fertilizer had partial productivity and agronomic efficiency of nitrogen fertilizer, among which —25%
N + CP treated waxy corn had the highest nitrogen and phosphorus utilization efficiency. Considering comprehen-

sively improving the efficiency of nitrogen absorption and utilization while maintaining the yield of waxy corn, it was
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recommended to reduce the application of chemical nitrogen fertilizer by 25% and apply nitrification inhibitors,

which can provide a basis for achieving the goal of "reducing nitrogen and increasing efficiency” of waxy corn in ag-

ricultural production.

Key words: Waxy corn; Nitrification inhibitor; Yield; Nitrogen use efficiency; Ammonium nitrogen; Nitrate
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Fig.1 The effect of different fertilizer treatments on yield
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Tab.1 Effects of different fertilizer treatments on the agronomic traits and yield composition in waxy corn
Hb A Ay Qb P/ em K/ em TTRi%k R ¢
Location Year Treatment Height Ear length Row grains 100-grain weight
% 2017 NO 161.50 £6.19b 15.35+1.37b 23.55 +0.69¢ 27.18 £1.27¢
Yixing N 180. 80 £7.90a 16. 88 +0.76a 31.88 +1.86a 31.43 £0.70a
N+ CP 185.65 £5.69a 16.98 +1.87a 32.10 £1.48a 31.95 +£0.91a
-25% N 176.43 +1.98a 16.53 +1.39a 28.34 +1.30b 29.60 +0.59b
-25%N + CP 179.15 £9.72a 16.63 +0.80a 29.66 +1.38ab 31.28 +1.10ab
2018 NO 185.75 £3.02¢ 15.75 £0.73b 27.56 +1.24b 28.29 +0.68¢
N 189.31 £5.94b 16.59 +1.00ab 30.35 +1.60ab 30.97 £0.89ab
N+ CP 199.64 £2.64a 17.31 £0.47a 31.26 +1.62a 31.74 £0.81a
-25% N 188.23 £2.92h 16.48 +0.71ab 28.94 +1.53ab 30.03 +0.97b
-25%N + CP 202.77 £7.13a 17.30 £0. 62a 29.42 +1.20ab 31.60 +£0.70a
= 2017 NO 189.03 £7.98b 15.25 +1.20b 34.83 +1.83b 30.62 +0.85¢
Dongtai N 205.45 £5.36a 17.20 +0. 85a 37.95 £2.94a 33.45 +0. 56ab
N+ CP 206.10 £9.45a 17.48 +0.59a 38.78 +1.73a 33.87 +1.26a
-25% N 203.73 £4.27a 16.75 +1.58a 37.25 +0.52ab 32.15 +1.03bc
-25%N + CP 205.53 £9.15a 17.05 +0.81a 38.65 +1.26a 33.82 +0.40a
2018 NO 182.26 £5.71b 15.28 +0.52b 25.40 +1.23¢ 27.32 +1.15¢
N 184.31 £5.75ab 17.15 £0.78a 32.70 +1.04b 31.84 +0.58ab
N+ CP 196.28 £6.42a 17.50 £0.87a 38.40 2. 14a 32.67 £0.72a
-25% N 187.83 £4.11ab 17.43 +£0.56a 38.30 £1.44a 30.35 +0.63b
-25% N + CP 205.12 +3.45a 17.81 +1.13a 39.60 +1.39a 32.28 +0.70a
T« [RIB AR 5 AN R A e A HR] 5% /KT 225+ 3% (P <0.05) . %2 [F,
Note: Values followed by different letters in the same column mean significant difference at the 5% level. The same as Tab. 2.
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Fig.2 Effect of different fertilization treatments on soil nitrate at different growth stages
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Fig. 3

Effects of different fertilization treatments on soil ammonium nitrogen at different growth stages
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Tab.2 Effects of different treatments on nitrogen use efficiency and nitrogen fertilizer productivity of waxy corn

i i e ﬁ?i@”\i; RN AL RIA2ERR R, %
Location Year Treatment / (kg/hm) / (ke/ke) / (ke/kg) REN
N accumulation PFPN AEN
H% 2017 NO 93.91 £6.64c - - -
Yixing N 122.50 £3.00bc 30.09 +£0.79b 13.19 £2.18ab 30.57 £6.02b
N +CP 151.11 £6.17a 32.50 +1.63a 15.60 £2.90a 38.27 +5.55ab
-25%N 140.33 £7.21b 26.12 +1.91¢ 9.21 £2.87b 35.88 +4.58ab
-25%N + CP 173.00 £4.10a 30.18 +1.09b 13.27 £2.64ab 44.78 £6.09a
2018 NO 115.82 £12.40b - - -
N 125.99 +£8.94b 40.47 £2.18a 8.67 £3.77ab 32.25 +£9.55b
N +CP 151.29 £9.95a 42.75 £2.43a 10.77 £2.82a 38.29 +7.63ab
-25%N 144.10 £ 13.09ab 33.31 £3.20b 2.05 £4.20b 35.06 +8.58ab
-25%N + CP 175.38 £9.33a 41.50 £2.28a 9.62 +£3.35a 45.29 £6.42a
=) 2017 NO 112.99 +5.18¢ - - -
Dongtai N 128.83 £9.59bc 38.86 +2.47a 9.50 £2.73b 31.20 £2.04b
N+ CP 146.23 £7.80b 40.60 £2.0la 11.24 £1.56a 37.33 +4.04ab
-25%N 143.71 £3.77b 35.43 +0.97b 6.07 £0.95b 35.37 £5.90ab
-25%N + CP 174.30 £6.64a 40.29 +1.71a 10.93 £1.87ab 43.37 £3.36a
2018 NO 112.70 £16.36¢ - - -
N 120. 15 £16. 15¢ 39.80 +4. 16ab 10.51 £0.68a 30.07 +£11.30b
N +CP 168.73 £27.07ab 43.43 +6.97a 14.14 £10.05a 39.96 +7.63ab
-25%N 142.43 £4.94b 36.66 £2.27b 7.37 £5.24a 35.87 +1.47ab
-25%N + CP 188.88 £8.87a 41.49 +2.28a 12.20 £3.53a 46.29 £8.70a
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