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Effects of High Nitrogen and Biochar Additions on Soil Nitrogen Fractions in
Abandoned Grasslands on the Loess Plateau

LU Wende, LI Guang, LLIU Shuainan, ZHANG Xinyue

(College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: [ Objective ] To explore how biochar (BC) addition affects the change of soil nitrogen (N) under high N
deposition. [ Methods ] Taking the loess plateau abandoned grassland as the research object, we set up the control
(NOBCO) , high N (N9BC0), BC addition (NOBC20) and its composite treatment (N9BC20) to analyze the
change rule of different treatments on the soil nitrogen component and the spatial distribution characteristics.
[Result] 1) Compared with the control, N9 BC20 treatment significantly increased the contents of TN, NH, -N
and DON by 1.95, 1.70 and 1.44 times, respectively. Compared with N9BCO treatment, N9BC20 treatment
significantly increased soil TN, DON, and DTN contents in the 0—40 cm soil layer by 1.39, 1.35 and 1.22
times, respectively. Soil NH,"-N, NO,-N and MBN contents under different treatments decreased with the
increase of soil depth. 2) N9BCO treatment decreased soil DON/DTN ratio in the 0—40 cm soil layer. However,
the N9BC20 treatment increased soil NO;-N/DTN and DON/DTN ratios in the 0—40 cm soil layer, and
promoted the conversion of soil NH,"-N to NO,-N. 3) The NPMIs of NH, "-N, DTN, and DON in the 0—40 cm
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soil layer under the N9BC20 treatment were all the largest, being 1.08, 1.36 and 1.60 times of that of N9BCO
treatment, respectively. 4) Regression analysis showed that soil bulk density explained 22.6% of the variation in
TN, and soil total phosphorus and pH together explained 53.7% of the variation in TN. [Conclusion] BC
addition can regulate the dynamics of soil N pools by altering abiotic factors in soils on the Loess Plateau and can
be a potential measure for N fixation and soil fertility enhancement for soils on the Loess Plateau under the
background of high N deposition in the future.

Keywords: high nitrogen deposition; biochar addition; the Loess Plateau; abandoned grassland; soil nitrogen

fractions
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Table 2 Effects of high nitrogen and biochar addition on the proportions of different soil nitrogen fractions %
Ak B DTN/TN NO;-N/TN NH, -N/TN DON/TN MBN/TN
NOBCO 3.160.16A 0.494+0.04A 0.35+0.01B 2.33£0.15A 9.06£0.28A
NOBC20 1.704+0.18B 0.15+0.01B 0.1940.02C 1.3640.16B 4.53+0.34C
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NIBC20 2.99+0.26A 0.40+0.09A 0.48+0.07A 2.10£0.16A 7.45+0.94AB
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Fig.3 The ratios of different dissolved nitrogen fractions to

total dissolved nitrogen under different treatments
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Table 3 Effects of high nitrogen and biochar addition on soil nitrogen pool management indices
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(NPD L LI NPMI L LI NPMI L LI NPMI L LI NPMI
NOBCO 1.000 0.005 1.000 100.000 0.003 1.000 100.000 0.033 1.000 100.000 0.024 1.000 100.000
NOBC20  3.005 0.002  0.377 96.146  0.002 0.591 145.806 0.017 0.589 138.055 0.014 0.691 160.386
NI9BCO 1.460 0.004 0.974 119.267 0.004 1.234 151.257 0.029 0.905 117.747 0.021 0.850 112.083
N9BC20  2.129 0.004 0.776 106.876  0.005 1.354 163.625 0.031 1.031 160.160 0.022 1.113 179.613
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Table 4 Regression analysis model of soil total nitrogen

content and the influencing factors in different soil

layers
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