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Abstract: [ Purpose] To study the effects of biochar on the soil nutrient content, root growth and

soil microbial community structure of the mango root layer, providing a theoretical reference for the
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scientific application of biochar in orchards. [ Methods ] Taking the “Tainung No.1” mango as the
research object, three treatments were set up: conventional fertilization (CK), conventional fertiliza-
tion with 3% biochar (BC), integrated water and fertilizer application with 3% biochar (FBC), to ana-
lyze soil nutrients and the changes in root configuration, and Illumina Miseq sequencing technology
was used to compare the differences in soil bacterial and fungal communities. [ Results ] Compared
with CK, soil pH and organic matter content of BC and FBC treatments increased; the contents of soil
alkaline hydrolyzable nitrogen and available phosphorus of BC treatments increased significantly in
fruiting period, and the contents of soil available potassium of BC and FBC treatments increased sig-
nificantly in flowering period. The root weight density and root length density of BC treatment in
fruiting period increased significantly, and the difference in average root diameter was not significant.
The root box dimension was BC>FBC>CK. BC treatment increased the number, abundance and di-
versity of soil bacterial species, but it reduced the diversity of soil fungi; FBC treatment reduced the
abundance and diversity of bacteria. BC and FBC treatments increased the abundance of Proteobac-
teria, Firmicutes, Gemmatimonadetes and Basidiomycota, the abundance of Chloroflexi and Ascomy-
cota was reduced; Gemmatimonas, Sphingomonas and Mizugakiibacter were significantly enriched in
BC treatment, Bacillus, Acidibacter, Alternaria and Penicillium were significantly enriched in FBC
treatment. The result of redundancy analysis showed that the contents of organic matter, alkaline hy-
drolyzable nitrogen and available phosphorus were the driving factors of soil bacterial and fungal
community structure changes, pH was the driving factor of fungal community structure changes, and
root growth and development were regulated by soil environmental factors. [ Conclusion] Adding
biochar is beneficial to improving soil nutrient availability in mango orchards, improving soil microbi-
al environment and promoting root growth.

Keywords: biochar; soil nutrients; root; microorganisms; mango
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Note: CK. conventional fertilization, BC. conventional fertilization combined with biochar, FBC. integrated water and fertilizer combined with biochar; dif-
ferent lowercase letters indicate significant differences among different treatments in the same period (P<0.05); the same as below.
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Fig. 1 Soil pH and nutrient content in flowering and fruiting period
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Fig. 2 Root parameters in flowering and fruiting period
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Fig. 3 OTU Venn diagrams of bacteria (a) and fungi (b)
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®1 BIRAEMER Alpha ZHEEIEH
Tab. 1 Alpha diversity index of soil bacteria and fungi

=] Chao 1FFHL WD Shannontfic WAL PENE PR T
treatments Chao 1 index observed species Shannon index PD whole tree goods coverage

CK 2569.42+104.61 b 2005.23+58.37 b 8.94+0.08 b 147.05+1.68 a 0.98
biljtia BC 2964.49+151.35a 2383.7+158.77 a 9.4240.23 a 172.75+15.04 a 0.97
FBC 2071.88+197.82 ¢ 1630.83+142.53 ¢ 8.31+0.20 ¢ 145.17+18.34 a 0.98
CK 881.74+177.40 a 657.67+123.56 a 6.45£0.29 a 128.35+11.02 a 0.99
fifi BC 793.97+205.71 a 632+145.04 a 5.79+0.41 b 131.4+24.41 a 0.99
FBC 1044.52+392.01 a 684.67+219.11 a 6.19+0.17 ab 157.09+34.12 a 0.99

e CKLHMEAL, BC. MU ALRL AR, FBC. ZKAE — AR A R 7 [F)/ING = BER IR AN [ b 3 ) 22 St A B 2 3 11 K SF (P<0.05).
Note: CK. conventional fertilization, BC. conventional fertilization combined with biochar, FBC. integrated water and fertilizer combined with biochar;
different lowercase letters indicate significant differences among different treatments (P<0.05).
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Fig.4 Based on the unweighted unifrac distance matrix heatmap of bacteria (a) and fungi (b)
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Note: SOC. soil organic matter content; AN. alkali hydrolyzable nitrogen content; AP. available phosphorus content; AK. available potassium content; RW.
root weight density; RL. root length density; RD. average root diameter; RF. root box dimension.
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