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Effects of organic materials returning on the form, transformation
and utilization of soil nitrogen in summer maize field
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Abstract To explore the effects of different organic materials returning to the field on soil nitrogen conversion and
utilization, a field positioning experiment was conducted with chemical fertilizer (CF) as the control at different growth
stages of summer maize season. The changes of soil total nitrogen, nitrate nitrogen, ammonium nitrogen, microbial
biomass nitrogen and maize yield after straw (ST), pig manure (PM) and biogas residue (BR) returning to the field
were investigated. The net mineralization rate of soil nitrogen was measured by indoor culturing. The results showed
that: Applying three kinds of organic materials could increase soil total nitrogen content in different degrees, and the
soil total nitrogen contents in PM, BR and ST treatments were 16.62% , 9. 14% and 8.60% higher than CF treatments
at maturity stage, respectively. In terms of the nitrogen form, PM treatment could increase soil nitrate nitrogen content

by 37.05% and 75. 86% at flowering stage and maturity stage, respectively. BR treatment could increase soil
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ammonium nitrogen content, which increased by 16.83% in the whole maize growth period. All the three kinds of
organic materials increased the soil microbial biomass nitrogen, and they were 15.76% . 14.84% and 17.85% higher
in ST, PM and BR treatments than in CF treatment on average. In terms of soil nitrogen mineralization rate of different
organic materials returning to the field, PM and BR treatments significantly increased the soil nitrogen mineralization
rate, which was 33.53% and 12.93% higher than that in CF, respectively. ST treatment had the lowest soil nitrogen
mineralization rate (0.03— 1.06 mg/(kg *+ d)). In terms of yield and N uptake, the yield of maize of PM treatment
increased by 8.10% compared with ST treatment, and N uptake efficiency of both PM and BR was significantly higher
than that of CF and ST. Returning of the three kinds of organic materials to the field all increased soil total nitrogen
level, but there were differences in soil nitrogen form and nitrogen mineralization rate. Among the three organic
treatments, biogas residue treatment was the most beneficial for increasing soil mineral nitrogen content, pig manure
treatment was the best for promoting soil nitrogen mineralization, and straw significantly reduced soil nitrogen
mineralization. In conclusion, returning pig manure and biogas residue to the field was superior to straw in improving

soil nitrogen supply capacity, promoting nitrogen mineralization and nitrogen uptake, and pig manure returning to the

2022 4F 55 27 %

field was beneficial to improve maize yield.

Keywords straw returning; pig manure returning; biogas residue returning; nitrogen form; nitrogen mineralization
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Table 1 Basic physicochemical properties of different soil layers

+)2/cm R/ (g/cm®) 2R/ (g/kg) AHLE/ (g/kg) A B/ (mg/kg) AL/ (mg/kg)

Soil layer Bulk density Total nitrogen Organic matter Available phosphorus Available potassium
0~10 1. 31 1.03 16. 07 8.28 198. 96

>10~20 1. 25 0. 89 12.99 7.32 151. 94
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Table 2 Properties of different organic materials
ALY R
_ ) C/(g/kg) N/ (g/kg) C/N
Organic material

F&#F Straw 370. 00 3. 80 97.37
¥ %% Pig manure 250. 00 25.10 9.96
VB Biogas residue 260. 00 19. 20 13.54

£33 2020 ERAENEBEFERAR

Table 3 Fertilization schemes for different treatments in 2020 kg/hm®
EERIR/E e B e
Organic material Base fertilizer Top application
Ak #
Treatment A - R% B 2 &S
Nitrogen
Application rate Urea Phosham Potassium sulfate Urea
application rate
CF 0 0 139 57 248 161
ST 7474 28.0 201 57 248 40
PM 6 395 112.5 18 57 248 40
BR 7 458 112.5 18 57 248 40
1.3 HRXERNE WA 28 HO A8 A 14 H) FICA (10
FEa R o0 T E KRR 6 27 H) 3K A1 HORW”IE 5 SUBRFEEXT 0~20 cm TR AT
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Fig. 1 Soil total nitrogen content during maize

growth period under different treatments
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Fig. 2 Soil NO; -N (a) and NH; -N (b) content under different treatment
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