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Effect of Cracks on Nitrogen Transport in Paddy Soil Solutions

HUANG Shu-hui, LU Jun

(College of Nature Resource and Environmental Science, Zhejiang University, Hangzhou 310029, China)

Abstract: Three kinds of paddy soils were added enough water, then dried under natural condition in a greenhouse in the soil columns
incubation experiments. The experiments showed Qingzini and Huangbantian with high clay contents produced cracks, but the cracks
didn’ t appear in Xiaofentu with low clay contents. The concentrations of total nitrogen and nitrate decreased with the incubation time,
and the nitrite concentration fluctuated in cracked Qingzini and Huangbantian 0. 9m depth soil solution; while, in no cracked Xi-
aofentu 0. 9m depth soil solution, their concentrations increased by power curves. The important properties of soil cracks, namely
volume of cracks, internal crack surface and soil — crack depth had significant effects on the change of nitrate and nitrite concen-
trations but not ammonium in the soil solutions. From cracks producing to stabilizing, the concentration of nitrate in the deep depth
soil decreased continually, which was helpful to decrease the leakage of nitrate and pollution of groundwater.
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Table 1 Basic properties of three kinds of paddy soils

+H pH(2.5:1) HHLFE/% TNg/N-kg '+ Kb/ %

TR 6. 89 2.713 2 2.747 22.4
HEBEH 6.30 4.588 5 3.818 35.5
N i 5.64 0.601 9 0.922 8 17.8
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Table 2 Basic properties of soil solution after the first drainage

+ NOs = N/mg * Lt NO; -N/mg - L' NH; - N/mg * Lt TN/mg * L' Eh/mV
R 0. 0607 54 0.789 752 2.729 732 8. 130 435 171
P BEH 0.011 944 0.038 199 4.034 206 5.326 087 -23
Ny 9.583 73 0.438 82 14. 566 62 26.417 35 205
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Table 3 Characters of cracks in two different paddy soils
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1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 54.395 0 23.65 0 2.3 0

4 140.456 3 125.712 31.2125 34.92 4.5 3.6
5 212.058  186.543 39.27  44.415 5.4 4.2
6 267.057 6 286.272  45.264  59.64 5.9 4.8
7 372.7945  269. 88 44.915 51.9 8.3 5.2
8 373.334  271.44 44.98 52.2 8.3 5.2
9 373.334  271.44 44.98 52.2 8.3 5.2
10 373.334  271.44 44.98 52.2 8.3 5.2

11 373.334  271.44 44.98 52.2 8.3 5.2
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Figure 1 Changes of the ammonium concentration

in the soil solutions
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Figure 2 Changes of the nitrate concentration in the soil solutions
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Figure 3 Changes of the nitrite concentration in the soil solutions
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Figure 4 Changes of Eh in the soil solutions
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