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Effects of biochar on soil nitrogen leaching: A laboratory simulation test with yellow soil
column. XING Ying'> LI Xin—ging'** WANG Bing' ZHOU Zhi-hong' > CHENG Hong—
guang' CHENG Jianzhong' FANG Bin'* (' State Key Laboratory of Environmental Geochemis—
try Institute of Geochemistry ~Chinese Academy of Sciences Guiyang 550002 China; * Graduate
University of Chinese Academy of Sciences Beijing 100049 China) . Chinese Journal of Ecology
2011 30(11): 2483-2488.
Abstract: Soil nitrogen leaching not only causes soil nitrogen loss but also has great contribution
to the water body eutrophication. By the method of laboratory simulation test this paper studied
the effects of applying biochar on the leachate volume pH electrical conductivity ( EC) and
ammonium nitrogen ( NH,"-N) and nitrate nitrogen ( NO, -N) concentrations in a batch of
yellow soil columns under simulated raining condition. The biochar was made from eucalyptus
chips and its application rates were 1% 2% 4% and 10% of soil mass. Comparing with the
control applying 10% 4% 2% and 1% biochar decreased the leachate volume by 14%
0.03% 0.02% and0.01% respectively. With the increasing amount of applied biochar the
leachate pH and EC increased. Under the application of 10% 4% and 2% biochar the
leachate NH,* N and NO; N concentrations increased by 235% 28. 1% and 31. 6% and
4.2% 14.5% and 25.6% respectively while under the application of 1% biochar the leachate
NH, "N and NO, N concentrations decreased by 15.8% and 19.2% respectively. This study
showed that the effects of applying eucalyptus chips on the nitrogen leaching of yellow soil depen—
ded on the applied amount of the biochar. The addition of 1% biochar reduced the nitrogen leac—
hing while excessive biochar increased the nitrogen leaching. Whether the species of biochar ma—
terials may affect soil nitrogen leaching would be an issue to be investigated in the future.
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Table 1 Physicochemical characteristics of the test soil
N C pH
(g+kg™) (g+kg™) (g+kg™) (g+cm™) (%) (%) (%)
2.98 16. 21 27.34 5.62 1.16 64.7 27.3 7.8
0.293 ¢ o
( CO(NH,) ,) 225 kg N &
1.2.2 7d
60 ml 10 mm o
o 60 mm o
o 7 d 2 pH
120 ml( 20 mm) 26 d 10 d
120 ml 46 360 ml( pH
60 mm) . 2009 6 13 —2009 8 10% pH
30 290 mm 3
N JNH,”N  NO, N o pH. ( Liang
NO,”-N( NH,"-N) et al. 2006)
= NO, N ( NH,"-N) X
NO, N ( NH,*-N) = 2.2 NH,* N
NO, N ( NH,"N) o 3 NH," N
1.2.3 NH,”N NO, N 19 NH.*-N
4
( CK- 1% 2% 4% ~10% NH,*N
1996) ( 1); N PE2400-11 B
( PE ). pH 1.68\1.+04\1.74\1.91\4.71 mg * Lo
Radiometer Analytical NH,"N
pION65 . NH,*N NO, N 26d  NH,"N
( 2000) 66 d NH, N
Thermo AquaMate 0.05 ~0.10 mg * L',
( Thermo ) o NH,* N
1.3 1200 3
Excel 2003 SPSS 17.0 B - |
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E 800
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Fig.1 Cumulative water leaching volume under different
treatments
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Fig. 6 Mass of cumulative nitrate nitrogen in leachate
under different treatments

2
Table 2 Correlation of nitrogen leaching with water quali-
ty parameter in leachate

EC pH NH*N  NO; N
1 -0.975% % -0. 816 -0.971** 0. 054
EC 1 0. 840 0.994* * 0.157
pH 1 0.797 0.261
NH,*-N 1 0.153
NO, N 1
n=5 % % P<0.01 EC.pH 7 NH,"N.
NO, N 7
2.4
2 NH, "N
o NO, N
-pH
NO," N o
3
pH
10% o
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NH,* N
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( P<0.05) o
. 2005.
. 2006.
20(6) : 25-29.
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