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Characteristics of nitrogen and phosphorus release
from animal manure in simulated paddy field

LEI Lei"?, LIANG Qin-shuang™’, CHEN Yu-cheng'?", YANG Zhi-min*?

(1.Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Chongqging 400715, China; 2.College of
Resources and Environment, Southwest University, Chongqing 400716, China; 3.Key Laboratory of Agricultural
Resources and Environment in Chongqing, Chongqing 400716, China)

Abstract: The simulation test was conducted to investigate nitrogen and phosphorus release status of non-point source
pollution with the continuous application of animal manure. The results showed that the greater the application of animal
manure the larger the release amount of N and P both in seepage and overlying water. The release of TN and TP in
seepage water was always higher than in overlying water. In overlying water, the largest TN, TP emission was caused by
soil processed with lower dairy manure, with the release amount per unit weight manure being 0.307 mg/g and 0.012
mg/g respectively. In seepage water, the largest TN emission was caused by soil sample processed with lower chicken
manure, with the release amount per unit weight manure being 0.946 mg/g, and the largest TP emission was caused by
soil sample processed with lower dairy manure, with the release amount per unit weight manure being 0.156 mg/g. The
release amount of N, P per unit was bigger from the sample applied small amount of animal manure. The highest release
rate of N appeared in pig manure followed by dairy and chicken manure. The dairy manure showed the highest release
rate of P, while chicken manure showed the lowest. The three manure had the same feature that the lower application the

stronger the capacity to release N and P.
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Table1 The N and P content in experimental soil and animal manure

TN/(gkg) AN/A(gkg!) TP/gkg') AP/gkg)

0.71 0.04 0.51 12.56
2.74 0.69 0.79 13.58
4.93 0.18 0.71 12.34
7.06 2.38 1.12 18.47
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Table 2 Experimental treatment and code

6.67 g/kg 13.33 g/kg 26.67 g/kg
ZF1 ZF2 ZF3
NF1 NF2 NF3
JF1 JF2 JF3
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Fig.1 Dynamic of TN concentration in overlying water
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TN Fig.2 Dynamic of TN concentration in infiltrating water
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3
ZF3(11.01 mg) JF3(10.17 mg) NF3(9.89 mg)
2775 2.54 2.47
mg/L 3
JF3(47.87 mg) NF3(39.51 mg) ZF3(33.42 mg)
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Table 3 Release amount of TN per unit weight of manure in water sample mg/g
™N
ZF1 ZF2 ZF3 NF1 NF2 NF3 JF1 JF2 JF3
0.222 0.151 0.103 0.307 0.112 0.093 0.264 0.142 0.095
0.482 0.410 0.313 0.541 0.529 0.370 0.946 0.563 0.449
2+ 3+
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Fig.3 Dynamic of TP concentration in overlying water
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Table 4 Release amount of TP per unit weight of manure in water sample mg/g
TP
ZF1 ZF2 ZF3 NF1 NF2 NF3 JF1 JF2 JF3
0.007 0.005 0.003 0.012 0.004 0.002 0.009 0.006 0.002
0.117 0.087 0.077 0.156 0.123 0.081 0.070 0.057 0.033
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N P
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TN
N P N P
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Table5 Release rates of N and P in animal manure %
ZF1 ZF2 ZF3 NF1 NF2 NF3 JF1 JF2 JF3
™N 25.74 20.55 15.23 17.21 13.01 9.40 17.14 9.99 7.71
TP 15.70 11.65 10.13 23.66 17.89 11.69 7.05 5.63 3.13
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