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Influences of different forms of nitrogen fertilizer on the decomposition and release of nutrients from corn
straw residue

SHI Lin, JIN Meng—can, SHAN Xu—dong, GAO Min, CHEN Xi, GAO Hong—jian"

(Anhui Province Key Laboratory of Farmland Conservation and Pollution Prevention, School of Resources and Environment, Anhui
Agricultural University, Hefei 230036, China)

Abstract: The effects of different forms of nitrogen fertilizer on decomposition and nutrients released from corn straw residue were
simulated in the laboratory to determine how decomposition could be accelerated. There were six treatments of corn straw residues mixed
with different forms of nitrogen including ammonium bicarbonate, ammonium sulfate, calcium nitrate, urea, glutamate, and CK. All
treatments were conducted with the carbon—to—nitrogen ratio set to 25: 1 in net bags in the laboratory. The residual mass of the corn straw
slowly decreased with the incubation time throughout the 180—d incubation period. Nitrogen added as ammonium bicarbonate, ammonium
sulfate, and glutamate accelerated the decomposition of corn straw, and the decomposition rate of corn straw with glutamate addition was
higher than those of all other nitrogen forms at 2.8 X107 d™'. Urea did not have a significant influence while calcium nitrate inhibited

decomposition in a certain degree. The release of nitrogen, phosphorus, and potassium from corn straw residues followed the order potassium>
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phosphorus>nitrogen for the different nitrogen treatments. The residual levels of carbon, nitrogen, phosphorus, and potassium in the corn

straw residues decreased slowly with the increase of incubation time. After 180 d of incubation, the proportion of residual masses of carbon,
nitrogen, phosphorus, and potassium were 16.9%~24.8%, 21.57%~51.27%, 22.72%~59.00%, and 24.86%~54.48%, respectively, of the

initial mass in the corn straw residue. Nitrogen in glutamate was found to greatly promote the release of carbon, nitrogen, and potassium

from corn straw residues at decomposition rates of 1.37x 107 d™', 7.15x 107 d', and 5.62x 107 d”', respectively. Ammonium sulfate

accelerated the release of phosphorus from the corn straw residues, at a decomposition rate of 7.94x107 d™", which was higher than that of

CK(7.54x107d ™). The addition of all different forms of nitrogen, except calcium nitrate, accelerated the decomposition of and release of

carbon, nitrogen, phosphorus, and potassium from corn straw residues. Nitrogen in glutamate and ammonium sulfate had a greater impact

on this than other forms of nitrogen. Based on the decomposition rate and the nutrients released and their utilization, glutamate and

ammonium sulfate are the best candidates for use on corn straw residues after their return to agricultural fields.

Keywords : nitrogen forms, corn straw residue, decomposition rate, nutrient release
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Figure 1 Residual characteristics of corn straw mass
at different decomposition time
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Table 1 Fitting of the relationship between corn straw residual

mass and decomposition time

QLT Treatments Yo a k/d™! R P
TR IR A i 28.344 71614 1.8x102  0.990 <0.01
TR B 31.661  70.145  2.1x102  0.990 <0.01
fiF R 5 19.901  79.908 1.4x10>  0.993 <0.01
PR#E 24282 73.657 1.7x107 0989  <0.01
BRI 25342 73217 2.8x107°  0.985 <0.01

CK 25.778  73.567  1.7x107  0.995 <0.01
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Figure 2 Residual characteristics of corn straw carbon mass

at different decomposition time
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Table 2 Fitting of the relationship between corn straw residual

carbon and decomposition time

b3 Treatments b E/d R P
TRIR B 82.405 7.7%107 0.615 <0.01
B R B 84.270 8.3x107 0.710 <0.01
TS AR ES 87.996 9.9x107 0.904 <0.01
JRE 82.148 8.2x107 0.653 <0.01
B TR 83.628 1.37x107 0.821 <0.01
CK 83.919 8.2x107 0.679 <0.01
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Figure 3 Residual characteristics of corn straw nitrogen mass

at different decomposition time
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Table 3 Fitting of the relationship between corn straw residual

nitrogen and decomposition time
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Figure 4 Residual characteristics of corn straw phosphorus mass

at different decomposition time

R4 ERBEFXRBHRSERNEXRNHUS
Table 4 Fitting of the relationship between corn straw residual

phosphorus and decomposition time

Ab P Treatments b ky/d™! R P Kb PR Treatments b ku/d™ R P
TR S 89.064 4.24x107 0.715 <0.01 TR PR S 84.497 4.43x107 0.647 <0.01
T R ik 101.078  4.51x107 0.895 <0.01 TR i 74.439 7.94x107 0.562 <0.01
fiF R 15 82.189 6.12x107 0.785 <0.01 TR 5 86.294 5.08x107 0.675 <0.01
JR%E 82.275 4.21x107 0.579 <0.01 FR#E 70.100 5.46x107 0.311 <0.01
BRAR 88.694 7.15%107 0.863 <0.01 HAMR 91.023 2.72x107 0.642 <0.01
CK 94.166 3.59x107 0.849 <0.01 CK 89.593 7.54x10° 0.859 <0.01
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Table 5 Fitting of the relationship between corn straw residual

potassium and decomposition time

Kb Treatments b ku/d™ R P
lidivEkes 99.065 3.04x107 0.910 <0.01
ks 98.287 3.94x107 0.858 <0.01
fiF AR AT 95.631 5.60x107 0.917 <0.01
JR% 87.117 4.92x10° 0.780 <0.01
B IR 101.244 5.62x107 0.889 <0.01
CK 96.475 4.87x10° 0.949 <0.01
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