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Effect of Biochar Amendment on Nitrogen Leaching in Saline Soil
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Abstract ; Biochar has been showed to improve soil structure and reduce nutrient leaching in highly weathered tropical soils and acidic tem—
perate soils. However, there is little information available about the effect of biochar on temperate alkaline and/or saline soils in arid areas.
In a laboratory study, ammonium and nitrate in soil leachate were monitored at different simulated precipitation after treatment with biochar.
An alkaline soil was collected from Kashgar oasis, Xinjiang autonomous region. Biochar was produced from corn stover at 550 °C, and mixed
thoroughly with the soil at 0%, 1.0%, 5.0% and 10.0%(W/W ) ratio. Compared with the control, applications of biochar at 5% and 10% re—
duced ammonium leaching by 31.14% and 52.43%, respectively, while biochar addition at 1% increased ammonium leaching by 85.95%.
Accumulated leaching of ammonium—nitrogen increased with accumulated precipitation. The leaching losses of nitrate —nitrogen and total
nitrogen were reduced by 24.79% and 38.19%, 50.01% and 16.13%, and 29.98% and 33.83% for 1.0%, 5.0% and 10.0% biochar addi—
tions, respectively, as compared with the control. The leaching of nitrate—nitrogen and total nitrogen occurred most during the first three pre—
cipitation events or about the first 140 mm of precipitation, and phased out at about 190 mm precipitation in 0%, 1.0%, and 5.0% biochar
treatments. However, this phaseout was postponed at about 290 mm precipitationin in 10% biochar treatment. The application of biochar also
increased soil water—holding capacity by an average of 20.95%. These results indicate that biochar application in saline and/or alkaline soils
in arid areas could significantly reduce the leaching losses of nitrogen and enhance soil water holding capacity.
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Table 1 Physicochemical properties of the tested soil and biochar

WiH pH Clg kg™ N/g-kg™! NH;-N/mg-kg™ NO;-N/mg- kg™ C:N Sand/% Silt/% Clay/%
+ 4 Soil 7.62 27.04 1.54 12.73 95.95 17.56 54.74 42.28 2.98
¥ )¢ Biochar  10.45 732.50 11.70 5.47 5.41 62.61
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Table 2 Contents of nitrogen in soil column

A o Cl s c10
NH;-N/mg 11.46 11.51 11.70 11.95
NOi-N/mg 86.35 86.40 86.60 86.84
Soil total N/g 139 1.49 191 2.44
Soil total Clg 24.34 30.93 57.30 90.26
Soil C:N 15.90 18.92 27.86 34.94
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Figure 2 Contents of total N in leachates at different leaching times
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