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Effects of Different Biochar—based Nitrogen Fertilizers on Nitrogen Accumulation and Biological Activities in
Soil-Winter Wheat System

ZHANG Wen, HE Xu-sheng, GENG Zeng—chao”, YIN Xiao—han, WANG Qiu-ming, SUN Yi-ping

(College of Nature Resources and Environment, Northwest A&F University, Ministry of Agriculture Key Laboratory of Plant Nutrition and A—
gri—environment in Northwest China, Yangling 712100, Shaanxi, China )

Abstract: Due to its large surface area and rich functional groups, biochar has been used as a carrier for slow—-release fertilizers. In this
study, the effects of three biochar—based nitrogen fertilizers(BNF ) on nitrogen accumulation and biological activities in soil and winter wheat
system were evaluated. The experiment treatments were ; CK( 0 nitrogen fertilizer and 0 biochar ), ammonium nitrate only( AN ), biochar only
(BC), ammonium nitrate—biochar blending BNF( CH ), ammonium nitrate adsorbed on hiochar BNF (XF ) and ammonium nitrate reacted
with biochar BNF(FY ). Ammonium accumulation in soil was significantly affected by BNFs, especially XF and FY. During winter wheat
growth, the average contents of NHi—N was higher in soils receiving XF and FY than in the control treatment. However, total nitrogen, ni—
trate and nitrite did not show treatment effects. Compared to CK, three BNFs significantly increased nitrogen accumulation in wheat above—
ground parts, but had no influence on nitrogen utilization efficiency of wheat. Applying BNFs increased soil microbial biomass nitrogen and
nitrate reductase activity, but did not affect soil microbial biomass carbon and nitrite reductase and urease activities. Further studies are
necessary on agronomic and biological effects of biochar—based nitrogen fertilizers.
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Table 1 Properties of biochar used in experiment

H I Surface area/m?-g™!

%5 Specific gravity/g:cm™

TKAy & & Ash content/%

A HLEK Organic carbon/% 4 Nitrogen/% pH

86.70 1.11

13.98 72.38 1.18 9.99

2 it ENERER

Table 2 Properties of soil used in experiment

%X H Bulk density/ G HLF Organic matter/ CEC/ 4% Total N/ 40 Total P/ 424 Total K/ AR Available P/ 38 Available/
g-cm™ g kg cmol kg™ g kg g kg™ g kg mg-kg™ mg-kg™
1.31 14.69 7.6 0.83 0.02 21.23 0.49 211.03
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Figure 1 Dynamics of soil nitrogen during wheat growth under different treatments
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Table 3 Nitrogen accumulation and use efficiency of wheat in different treatments
AhF EHEA Soil total N/ A/NERF FBUE N accumulation/g-ke™  FARFIFR  AARKEFAE  AIRAEMAR  AKGHEE
Treatment g-kg™ P4 Total N FEKi % Grain N NUE/% NFE/kg-kg™ NPE/kg-kg™ NHI/%
CK 0.79+0.04a 29.77+2.69b 24.24+1.89bc — — — —
BC 0.84+0.05a 28.63+2.11b 23.66x1.38¢ — — — —
AN 0.87+0.07a 34.99+2.19a 26.82+1.53a 27.08+7.98a 9.37+4.42a 65.85+£52.98a 76.66+0.68a
CH 0.86+0.07a 35.39+1.85a 26.54+2.05ab 29.72+10.53a 9.94+6.86a 54.80+35.44a 74.97+£3.09a
XF 0.86+0.06a 34.45+2.26a 26.39+1.93ab 26.08+4.26a 9.70+3.50a 82.02+67.72a 76.60+2.16a
FY 0.82+0.03a 34.41+1.22a 25.37+0.80abc 26.72+13.31a 10.81+8.74a 61.08+31.03a 73.77+1.65a

T : R AR /NE PR 22 57 B35 (P<0.05).
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Figure 2 Activities of nitrate/nitrite reductases in different treatments
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Figure 3 Urease activity in different treatments
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R4 BAXEMEESELRAIEMEXED T
Table 4 Correlation coefficients between biological activities and available nitrogen(n=120)
LIPS JUx it MRS  WHREEE  BUEYER BUEMRER A AR TAEER
T R34 i it 0.27
iR i -0.03 -0.51%*
Ak 0.04 0.18 -0.40%
AR -0.17 -0.27 -0.02 0.23
AR 0.33 0.64%% -0.32 0.47%% 0.22
A -0.03 0.52%* -0.32 0.19 0.04 0.63%#*
WSS 0.46%* 0.1 0.34 0.34 0.11 0.63%#* 0.23
SRR 0.31 0.64%* -0.33 0.46%* 0.2 1.00%* 0.65%* 0.61%*

#E:#P<0.05, *#P<0.01
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