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Effects of biochar additions combined with three nitrogen fertilizer
levels on soil nitrogen mineralization in loessal soil

YUAN Rui-na, ZHAO Ying, ZHANG A-feng, LIU Xiao-yu, PAN Xiao-lian
( Collage of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: The laboratory experiment was conducted to investigate the impacts of biochar incorporation on soil nitro-
gen mineralization and the accumulation of inorganic nitrogen in loessal soil. The results illustrated that application of
chemical nitrogen fertilizer significantly increased the accumulation of inorganic nitrogen in the soil and reduced nitrogen
mineralization rates after the peak of inorganic nitrogen release. Compared with nitrate nitrogen fertilizer, amide nitrogen
fertilizer and ammonium nitrogen fertilizer obviously reduced the nitrogen mineralization rate. Biochar additions reduced
the ammonification, nitrification, net nitrogen mineralization rates by 64.9% ,44.6% , and 47.7% after the peak of in-
organic nitrogen release, repectively. Moreover, the inhibition effect of biochar on rates of nitrogen mineralization was
high at low soil moisture content. However, there was no significant differences in nitrate fertilizer and ammonium fertiliz-
ers treatments. The biochar additions reduced cumulative inorganic nitrogen in either amide fertilizer or ammonium fertil-
izer treatment, especially under low soil moisture content. In summary, application of amide nitrogen fertilizer and am-
monium nitrogen fertilizer combined with biochar reduced the accumulation of inorganic nitrogen efficiently, thereby re-
ducing the risks of nitrogen losses.

Keywords: dryland soil; biochar; nitrate; ammonium; soil nitrogen mineralization
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Table 1  Physicochemical properties of soil and biochar
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Table 2 Three-way ANOVA on net N ammonification rates, nitrification rates and mineralization rates( ¥ value)

1 CO(NH, ), I JCAL 0 SR B, it i T RALA
Tt Wi i Tt A ) 1 IR IR (K 2) .

1] /d KR ERIRTES fird flde R LR
Time Source Ammonification rate Nitrification rate Net nitrogen mineralization rate
a 2.44 0.25 0.51
b 2.55 1.26 1.81
axb 0.42 0.13 0.21
0~10 ¢ 0.48 748.46" 765.87"
axc 0.25 1.59 1.77
bxec 0.33 1.51 1.54
axbxe 0.55 1.14 1.36
a 4.76" 1.23 1.95
b 6.827 13.35° 10.57"
axb 2.04 0.04 0.16
10 ~ 60 ¢ 4.24” 26.4" 27.27"
axc 1.67 0.53 0.54
bxec 0.6 3.35" 3.07"
axbxec 0.85 0.57 0.76
T a, ZEWIBU b, KGp 50, RIEE RS . % P <0.05,

Note: a, Biocahr; b, Soil water content; c, Nitrogen fertilizer. * Significant at the 0.05 probability level.
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1D, 0% M EKE; W, 710% WA EFKE; BC,AEWFK, TH.

Note: D, 40% saturated moisture; W, 70% saturated moisture; BC, biochar. The same below.
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Fig.1 Effect of combined application of biochar and three kinds of chemical nitrogen fertilizer

on soil ammonification rates, nitrification rates and mineralization rates
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