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Impact of biochar application on carbon sequestration, soil fertility and crop

productivity
XU Min, WU Jun”, ZHANG Xiaohong, YANG Gang

College of Environmental Sciences, Sichuan Agricultural University, Chengdu 611130, China

Abstract; Global warming and food security have been significant issues in the field of sustainable development. Several
studies have shown that biochar amendments markedly contribute to mitigating global warming and food crises and produce
beneficial win-win effects. This is mainly because of the high stability and carbon content of biochar, which can enhance the
storage of soil carbon and the physical and chemical properties of soil, consequently resulting in increased yields. Therefore ,
the objective of the present work was to examine previous studies on the efficacy of biochar as a soil amendment and to
analyze the intrinsic factors that affect soil carbon reserve and agronomic benefits ( including: feedstock, pyrolysis
temperature, application rate and soil type). On the basis of the results obtained, a suitable application criterion was
proposed, which has shown potential efficiency in carbon sequestration as well as agronomic benefits: biochar derived from
pyrolysis of biomass from forestry and harvest residues at a temperature of 300—700°C , with a relatively low dosage of no
more than 5%. Finally, we propose future research directions for a better understanding of the effects of biochar on carbon

sequestration potential, soil fertility and crop growth.
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A 9.5x10" frEHET R AR AT RO R SR I 12% 09 C HERC o A Wit FH 8 3G I - S a s
U S ARHER, G DR T R A R s I SRR AR i I i R R R
R H ARk A R

AR SCRGEHTANAIT, FEEAE Y Ul R 2 SMARHE RIS 2 e A 7 L TR R A T S A5 VA 4N T A
VE R A 20 PR 2R | USSR A W 5 I 7 % i T 2 2800 B 38 e AR P PTHRp 8 i SRR B R B AR

1 B

1.1 FERREHEE T
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W I B T 8 BRI B E & DUAE YR IE S W R SR W R T B, T E SRR R &
BN TS T1 R 5.45%10°%, ¥ LB 1) 24 5.32% 10, Fo v BRIGER 4 LI AE W [T A7 , B AF-SF- 347 [l i 7T 3K 0.96%
10%°03 AW meits A SR i Y B AROR B T 22 05 T 0 TR 2R, AN A o e ok, - e R A A A
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I TE M A XA HLBR A A 540 RRAR T C N B9 HERE Y 5) AR W IfE ¢ N KA LR, A i E R
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BRI P , SRR AR T SN, DA kg A W it P R — R A FERE X, A T B A B2 T Plaza 250
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Table 1 Contrasting effects and mechanisms of biochar on greenhouse gas emissions

I B U HERL 275 30k PR 2 AL 225 30k
Mechanisms of carbon sequestration potential References Mechanisms of greenhouse gas emission References
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Table 2 The effect factors of greenhouse gas emissions via biochar addition

M A FK Influencing factors R Effects 23 3k References
AWy 5 JFURL Biochar feedstocks AR W L TR A W o [65,72]
BRI Pyrolysis temperatures Jh, o 7 AR Tt o 5, — M B 500—700°C [68,71]
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FHEH LT Soil organic matter AHUBT &, RBC IR, S 22 IRk [22]
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Table 3 Contrasting effects and mechanisms of biochar on crop yield
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K, W B4 5 R 4048 0 5 Seneviratne 25150 K Xu ZEOIESE T B A W) s TR AN, HEEA R NP &
IR ES, —E 2R,
2.3 EmMHEZER
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Table 4 The effect factors of plant growth after biochar addition

SR 2R Influencing factors SR Effects 27 3 References
AR5 Biochar feedstocks WS TEF > W AT o> AR BT Y R [19,61,85-86,100]
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