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Effect of Biochar and Biochar —-based Ammonium Nitrate Fertilizers on Soil Chemical Properties and Crop
Yield
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Abstract:In order to promote research about biochar and its potential use in agriculture, we conducted a pot experiment to study the effect of
biochar and two biochar—based N fertilizers on selected soil chemical properties, available nutrient concentrations, and crop yields. The re—
sults showed that biochar —based N fertilizer significantly increased soil organic C storage, soil pH, and soil cation exchange capacity.
Biochar—based N fertilizer also increased available P, available K, and mineral N concentrations in the soil and enhanced the ability of soil to
retain nutrients. Crop yields were also higher in soil treated with biochar—based N fertilizer. Amendment with biochar alone improved soil
chemical properties and available nutrient concentrations to some extent; However, biochar amendment had a negative or insignificant effect
on crop yield. Overall, combining biochar with N to produce biochar—based N fertilizer can not only make use of the positive effects of biochar
on soil function, but also promote crop growth and increase yield. The use of biochar—based N fertilizer will enhance the economic benefits of
biochar application to agricultural soils.
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Table 1 Elementary chemical and physical properties of biochars

and biochar—based nitrogenous fertilizers in the pot trial

experiment
= pH{E CEC/cmol -kg™* C/% N/% K53 1%
BC 9.18 5.81 62.61 0.75 19.71
wC 8.73 6.63 81.13 0.69 2.67
BAN 7.06 59.76 7.83
CAN 6.78 40.64 17.59
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Table 2 Elementary chemical and physical properties of soil used
in the pot trial experiment
g FOUR SR HEEY sy BB
gkg”  grkg' mg-kg? mgekgl phkr kbR KSR
S1 777 958 076  49.95
S2 846 417 056 4.99

T p
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Table 3 Effects of experimental treatments on soil pH and soil CEC(wheat and pear] millet)

NEUME-225)

BEF(TEE-145)

L SRR pHE FHES FAcHe i /emol kg™ pH{E PHES FA5 i /emol - kg™
S1 CK 7.88+0.05d 5.19+0.19b 7.87+0.07d 5.26+0.13a
AN 8.72+0.19a 5.40+0.18ab 8.56+0.10abc 5.45+0.08a
BC 8.74+0.14a 5.33+0.19ab 8.63+0.06ab 5.40+0.18a
wC 8.79+0.06a 5.26+0.20ab 8.64+0.07a 5.47+0.31a
BAN 8.49+0.19b 5.52+0.19a 8.54+0.06bc 5.54+0.00a
CAN 8.34+0.08¢ 5.54+0.20a 8.49+0.04¢ 5.56+0.30a
S2 CK 8.67+0.12¢ 2.06+0.03¢ 8.43+0.05b 2.24+0.05¢
AN 8.87+0.07b 2.16+0.03b 8.51+0.08ab 2.33+0.03ab
BC 9.11+0.09a 2.09+0.04¢ 8.56+0.04a 2.28+0.03bc
wC 9.05+0.09a 2.06+0.03¢ 8.50+0.04ab 2.27+0.05¢
BAN 8.89+0.16b 2.21+0.03a 8.45+0.07b 2.29+0.03abe
CAN 8.81+0.12b 2.24+0.03a 8.46+0.08b 2.35+0.05a

I Fl— RS AR/ NS FRFR P<0.05 KFEEFBE, TR,
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Figure 1 Soil organic carbon of soils received with biochars and biochar-based nitrogenous fertilizers
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Table 4 Effect of biochars and biochar—based ammonium nitrate fertilizer on soil available nutrients (wheat and pearl millet )/mg-kg™

% M

NE(ME-22 %)

BEF(THE-14B)

AR HHBE M T HRER HE A

S1 CK 8.29+0.17¢ 52.84+1.64¢ 943.98+17.48c 6.12+0.77bc 21.12+4.67c 667.91+48.76d
AN 14.24+0.29b 84.11+4.49b 973.55+34.59¢ 8.24+0.19a 34.51+7.46b 688.32+61.82d
BC 7.52+0.80c 96.91+2.79a 1 035.17+£93.65b 4.49+0.35d 47.89+8.91a 789.02+52.49¢
wC 10.48+0.88bc 95.27+8.48a 1 072.15+59.62ab 5.27+0.85¢d 42.77+4.22a 863.86+38.58ab
BAN 26.65+5.08a 80.60+9.39b 1 057.36+59.62ab 5.55+0.53bed 36.20+6.22b 794.46+23.09bc
CAN 28.19+5.92a 79.86+8.80b 1 101.72+49.16a 6.44+0.98b 36.32+1.50b 876.11+35.28a

S2 CK 9.97+0.96¢ 3.16+0.42d 35.13+4.04d 3.24+0.51c 5.63+1.08c 56.28+6.12¢
AN 13.91+2.58ab 19.18+2.27¢ 72.24+16.41c 7.13£1.21a 7.85+1.27¢ 59.25+8.14¢
BC 4.14£0.71d 31.80+3.85a 104.46+6.92a 4.11+0.46bc 27.13+10.45a 138.77+9.66a
wC 5.27+2.17d 32.65+3.41a 106.41+£591a 4.39+0.45bc 24.72+3.79a 128.26+5.28a
BAN 12.64+2.16bc 23.52+2.57b 95.67+12.83ab 5.15+0.63b 16.96+4.70b 70.04+5.91b
CAN 16.08+2.32a 22.11+2.16b 88.84+17.09b 5.10£1.57b 14.77+2.86b 74.35+4.94b
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Figure 2 Effect of biochars and biochar—based ammonium nitrate fertilizer on yield of wheat and pearl millet
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