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Abstract ; To explore the mechanisms underlying the effects of wheat straw-derived biochar on flue-cured to-
bacco cultivation in different soil types, three soil types, namely paddy soil (F), brown soil (H), and yellow
soil (G), were used as the study soils. Treatments with 3% ( mass fraction) wheat straw-derived biochar addition

(WF3, WH3, and WG3) and corresponding controls for each soil type (CK, no biochar addition) were set up.
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A pot experiment was conducted to investigate the effects of biochar on the physicochemical properties, microbial
community structure, and microbial abundance of different soil types. The results showed that, compared with the
corresponding CK treatments, the NO; and NH} contents in the WG3 treatment did not change significantly; in
the WF3 and WH3 treatments, the NO; content decreased by 58.1% and 38.1%, respectively, and the
NH; content decreased by 21.5% and 63.3% , respectively. The total potassium content decreased by 25.2% in
the WF3 treatment, increased by 24.9% in the WG3 treatment, and showed no significant change in the WH3
treatment. The effect of biochar on soil enzyme activity was related to soil type: sucrase activity decreased by 6.
2% in paddy soil, increased by 73.0% in yellow soil, and showed no significant change in brown soil ; urease ac-
tivity increased by 51.6% and 45.7% in paddy soil and brown soil, respectively, while no significant change was
observed in yellow soil. Biochar had no significant effect on bacterial abundance in paddy soil and brown soil,
but significantly increased bacterial richness in yellow soil, with a decrease in the abundance of Actinobacteriota
and significant increases in the abundances of Gemmatimonadota, Bacteroidota, Verrucomicrobiota, and unclas-
sified bacteria. Soil available potassium was an important factor affecting bacterial abundance. Biochar addition
had no significant effect on fungal abundance in brown soil, but significantly reduced fungal abundance in paddy
soil, with a decrease in the abundance of Basidiomycota and increases in the abundances of Zygomycota and
Chytridiomycota. Spearman correlation analysis showed that the relative abundances of Chytridiomycota and
Glomeromycota were significantly negatively correlated with soil nitrate nitrogen content and urease activity, re-
spectively. Therefore, the differential effects of wheat straw—derived biochar on the physicochemical properties of
different soils are an important factor shaping microbial community structure.
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