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Effects of Deep Application of Fertilizers, Nitrification Inhibitors and Lime on Maize Growth
in Acidic Soil

MA Yuanchen'?, YANG Jing®, WANG Chao'*", SHEN Renfang'*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 School of Resources and Environment,
Northeast Agricultural University, Harbin 150030)

Abstract: The deep application of fertilizers (DF) effectively improves soil nutrient utilization and crop yield, but there is little
research on the application effect in acidic soils. This study compared the effects of surface application of fertilizers (SF), DF,
reduced application of nitrogen fertilizers (RN) and combination with nitrification inhibitors or lime on maize growth and nutrient
uptake in acidic soil. The results showed that compared with SF, DF significantly increased maize biomass, root length, root
surface area, root volume, and underground nitrogen absorption. The application of lime or nitrification inhibitors in combination
with DF did not significantly affect maize biomass, root architecture, and nitrogen and phosphorus uptake. DF mainly increased
root biomass, root lengths, root surface areas, and nitrogen uptake in the 0-8 cm and 8-16 cm soil layers, as well as increased
available phosphorus content in the 8—-16 cm soil layer and ammonium nitrogen contents in the 8-16 cm and 16-24 cm soil layers.
Therefore, DF in acidic soils is likely more effective in improving crop growth and nitrogen fertilizer utilization, showing good
application prospects.

Key words: Acidic soil; Deep application of fertilizers; Root configuration; Nitrification inhibitor; Lime
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Fig. 1 Maize biomass of shoot (A), root (B), and root layers (C) under different fertilization treatments
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Fig. 2 Root lengths (A), root surface areas (B), root volumes (C), and average root diameters (D) of maize under different fertilization
treatments
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Fig. 3 Different layer root lengths (A), root surface areas (B), root volumes (C), and average root diameters (D) of maize under different
fertilization treatments
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Fig. 4 Nitrogen and phosphorus absorptions of maize shoot, root, and root layers under different fertilization treatments
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Table 1  Soil properties of different layers under different fertilization treatments
e 12 (cm) NO N10 -N10 -N10D N10Ca -N10Ca
pH 0~8 4.40+0.01b 4.43+0.02ab 4.44+0.01ab 4.44+0.01ab 4.43+0.01ab 4.47+0.01a
8~16 4.38+0.01b 4.34+0.01c 4.33+0.01c 4.37+0.02bc 4.49+0.02a 4.50+0.01a
16~24 4.35+0.01a 4.35+0.00a 4.34+0.02a 4.38+0.01a 4.35+0.01a 4.38+£0.01a
AL (g/ke) 0~8 8.63+0.53ab 9.75+0.42ab 8.84+0.53ab 8.12+0.26b 9.00+0.50ab 10.55+1.17a
8~16 9.47+0.19a 9.51+0.22a 10.22+0.21a 9.75+0.26a 10.11+0.38a 10.54+0.62a
16~24 10.77+£0.42a 9.75+0.45ab 8.41+0.64b 8.12+0.76b 8.51+0.40b 8.68+0.66b
AR (mg/kg) 0~8 228.93+24.22a  55.02+19.82¢ 40.31x4.31¢c 47.71£8.77¢c 103.52+6.27b 56.88+2.83¢c

8~16  213.53£10.18bc  286.57+27.05a
16~24 179.01£7.12¢  329.54+21.03a
HAZR (mg/kg) 0~8 6.21+0.82b 5.561+0.58b
8~16 14.79+1.20a 7.871%0.76¢
16~24 28.00£2.82a  17.061£1.06b
HRHE (mg/kg) 0~8 88.13+11.09a 34.15+1.53b
8~16 64.04+3.06¢ 149.10+6.87a
16~24 56.34+2.61a 59.56+6.41a
B (mg/kg) 0~8 350.50+26.14a  176.25+31.38cd
8~16 471.25£9.87ab  551.25+43.89a
16~24 460.00+5.10d  568.75+21.15ab
YA (mgkg) — 0~8 235.14£24.94a  60.58+19.66¢
8~16  228.32+10.82bc  294.44+27.66a
16~24 207.01£9.35¢  346.59+20.27a

210.94+24.39bc
287.4149.61a
4.94+0.38b
10.60+1.83bc
23.88+1.35ab
39.78+1.91b
133.65+12.96ab
64.45+2.12a
164.25+11.61d
550.00+30.62a
591.25+19.08a
45.25+4.66¢
221.54+26.07bc
311.29+9.71ab

220.12+11.59bc
310.81+16.21a
6.04+0.14b
9.33+0.77¢
20.22+2.22b
48.08+5.34b
149.08+15.27a
65.86+6.59a
184.50+19.19¢cd
511.25+35.50ab
613.75+17.72a
53.75+8.72¢
229.45+12.25bc
331.03+18.23a

233.61+12.6b
316.65+11.38a
8.46+1.18a
13.43£1.13ab
28.21+2.27a
44.26+2.84b
106.34+4.69b
61.81+£3.44a
281.00+17.61b
451.25+16.50b
530.00+9.35bc
111.98+6.38b
247.03+12.46ab
344.86+10.80a

166.66+8.61c
243.73+12.22b
8.81+0.80a
12.85+0.56ab
28.33+£3.95a
47.43£5.17b
105.96+11.79b
62.14+9.71a
232.00+7.49bc
448.75+25.28b
496.25+14.77cd
65.69+3.14¢
179.5148.60c
272.06+14.19b
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