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Releasing characteristics of nonpoint source pollutants from straws under
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Abstract: The manner of straw returning is a double-edged sword for cropland ecosystems because it can not only return
nutrients for crop, enhance the soil fertility and lessen the use of chemical manures correspondingly, but also it may result
in nonpoint source pollutants such as N, P and COD, which were released to water system in the process of its
decomposition. How huge is the potential effect of the nonpoint source pollution when straws were applied to paddy fields?
In this research, the simulated experiment under submerging condition was conducted to investigate the direct releasing
characteristic of nonpoint source pollutants involving N, P and COD in the process of two methods about returned strew to
soil such as surface cover (SC) and strew burying (SB). The results taking a period of 38 days showed that under
submerging condition, the concentration of TN in surface water was decreased continuously, while TP, COD was increased
urgently or slowly and then decreased continuously, respectively. The releasing intensity of TN was higher than that of TP,
while the releasing speeds of TN and COD decreased continuously, except that the releasing speed of TP increased slightly
at the beginning of submerging. The concentration of nonpoint source pollutants in the covering water of SC was more than
that of SB, and it was increasing with the application amount. From the perspective of controlling the agricultural nonpoint

source pollution, the appropriate time for TN prevention was in the initial stage of submerging, while the time for the TP
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and COD prevention was in 1—3 weeks after submerging. The strew burying was the friendly method. The above conclusion
could provide the scientific basis for determining the negative effect of straw manure reasonably and limiting the nonpoint

source pollution resulted from the returned straws to soil.

Key Words:; returned straws to soil ; release; nitrogen; phosphorus; COD
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Table 1 The fitting equation of concentration of TN, TP and COD in surface water
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Kb3g y=abiret? Summit value
Treatment " 5 . R % Concentration Hf 1] Time
/(mg/L) /d
TN SC2% 25.6350 -0.7039 0.839 25.63
SC6% 58.4320 -1.0445 0.895 58.43
SB2% 5.1324 -0.0681 0.951 5.13
SB6% 7.8990 -0.1269 0.828 7.90
TP SC2% 1.1854 0.0263 -0.0016 0.530 1.29 8.3
SC6% 2.7718 0. 1750 -0.0066 0.714 3.93 13.2
SB2% -0.0122 0.0052 -0.0001 0.595 0.05 22.8
SB6% 0.1437 0.0034 -0.0002 0.564 0.16 9.5
COD SC2% 613.7077 16.5643 -0.8157 0.573 697.80 10.2
SC6% 1142.3372 121.1332 -3.7360 0.861 2124.22 16.2
SB2% -33.0979 10. 3255 -0.2150 0.750 90.87 24.0
SB6% -21.2571 8.7069 -0.1816 0.792 83.08 24.0
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Table 2 Release capacity of TN and TP from straw under submerging conditions

NN R SE B i i/ 1) T TR B/ %
BRI PE” Mt/ mg BB /e TRATAERERR L (me/g) H IR I/ %
il Release Capacity Release Capacity
Release Pool Amount Released Amount y .
Treatment based on Straw based on Ratio
TN TP TN TP TN TP TN TP
SC2% 273.00b 16.50b 20.821b 0.746b 0.416b 0.015b 7.63b 4.52b
SC6% 819.00a 49.50a 121.467a 3.949a 0.810a 0.026a 14.83a 7.98a
SB2% 273.00b 16.500 15.653b 0.136¢ 0.313b 0.003c¢ 5.73b 0.82¢
SB6% 819.00a 49.50a 18.935b 0.335¢ 0.126¢ 0.002¢ 2.31¢ 0.68¢
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