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Effects and mechanisms of biochar-mediated plant disease resistance
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Abstract; Biochar, the solid product obtained from pyrolysis of bio-organic materials under oxygen deficiency or oxygen
limitation, has a great potential in carbon sequestration, pollution remediation and soil improvement. It has also proven to
be effective in enhancing plant disease resistance. We reviewed here the effects of biochar on plant diseases control with
focus on the underlying mechanism of biochar-mediated plant disease resistance. Biochar can enhance plant resistance and
promote the plant growth by inducing plant systemic resistance, improving soil physical, chemical and biological properties,
shifting soil microbial community structure, increasing the abundance and activity of beneficial microbial groups, and
increasing adsorption of pathogens and toxic compounds. The efficacy of biochar in plant disease control might vary with
biochar feedstocks, application rates, soil types and disease types. The present review highlights the need to explore the
complex interactions among “ Biochar-Soil-Plant-Pathogen” and decipher the molecular mechanisms of biochar-mediated

plant disease resistance using omics approaches.
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Table 1 Biochar’s effects on different plant diseases
o FEH R sy AL
Pathogen Host plant Biochar feedstock References Biochar/%
needs attention
JKEEH (F) " Botrytis cinerea Tl Lycopersicum esculatum HHEAR (3%, 5%) [29] N
HeA (0.5%, 1%, 3%) [25] 3
I (0.5%, 1%, 3%) N
RERFY (0.5%, 1%, 3%) [33]
T Capsicum annum REEFY (0.5%, 1%, 3%) [29] N
% Fragia x ananassa HHEA, REEFY (3%, 5%) [32] N
Rk (1%, 3%) [13] N
WIEHE (F) Colletotrichum acutatum i REEFY (1%, 3%) [32] N
AT (F) Leveilulla taurica R MHA (1%, 3%) [29] 3
X2 345% (F) Podosphora aphanis By A BEEFY (1%, 3%) [32] N
SFURTIEE (S) Fusarium oxysporum f.sp asparagi 75 Asparagus sp. BIFRREHE (0.5%, 1.5%, 3%) [31] N
e TR (10% , 30% ) [34] N
SFURTIEE (S) Fusarium oxysporum f.sp lycopersici i Ak & EIMEFYEDIH (3% v/v) [35-36] 3(v/v)
IKFERREELE A (S) Meloidogyne graminicola IKFE Oryza sativa BA (0.6%, 1.2%, 2.5%, 5%) [37] 5
MFETET (S) Phytophthora cactorum FERELI Acer rubrum A% (0.5%, 10%, 20%) [38] >5
PSSR (S) Phytophthora cinnanomi JURLHE Quercus rubra A3k (0.5%, 10%, 20%) [38] >5
JEEEHTHE (S) Pythium ultimum TR, B 81 Ocimum basilicum =% (50% v/v) [39] 50(v/v)
SEEME (S) Plasmodiophora brassica J6# Brassica rapa TE(0.4%, 0.8%) [40] 0.50
HIELH (S) Pratylenchus penetrans W% N Daucus carota FAK (0.8%) [41] 0.80
PARHE (0.92%)
A3k (1.24%)
Wr/R NS (0.64%)
T (S) Ralstonia solanacearum i SR (0, 20%) [42] N
T (2%) [43] N
FEAERERS (S) Replant disease Bk Prunus persica Ak (10%v/v, 20% v/v) [44] N
SIAGLAHE (S) Rhizoctonia solani INEIR Cucumis sativus REE T IR (0.5%, 1, 3%) [26] 1
S5 Phaseolus vulgaris [45] 3
K. Glycine max W (1%, 3%, 5%) Maple bark [46] 3

Y. Pisum sativum
% Beta vulgaris
L HE Medicago sativa
FIHH

i

/N

BN Raphanus sativus
HE

B Allium ampeloprasum

F W FEA Foliar pathogens; S: F675% Soil bome pathogens; N #6759y SR REWEA S0 TRCR, A 90 SRR HC BB 70 (R TSR i

EBUL v iv)

2 AYIRIBEEYMRENIEERNIE

AWy BRI BB AR 202U S, [ A Shaa s MO TR s BEAT 58 1 T kA A s LB,
(EURAT S LI URAG I, A7 Seit B = EEAYSCIRUESS . 254 CA STk, LR R 0 T pU e LA - A
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Fig.1 A rhizosphere microbiome centric view of the complex interactions between physical, chemical and biological components of the soil-

biochar-plant-pathogen system!!
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Fig.2 Schematic drawing depicting the adsorption modes of biochar for R. solanacearum
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