Supplementary Information

Fluvo-aquic Soil Black Soil Loess Soil

100 Phylum

Acidobacteriota
Actinobacteriota
Armatimonadota
Bacteroidota
Chloroflexi
Firmicutes
Gemmatimonadota
Latescibacterota
Methylomirabilota
Myxococcota
Patescibacteria
Planctomycetota
Proteobacteria

0 Verrucomicrobiota

75

50

25

Relative Abundance(%)

) S W L W\ W W W\ W A—
DA ) i 1 O W | I —

) T/  E / A——

46810 0246810246810246810 0246810246 468

Treatment CK ' FTC F CK ' FTC ! F CK ' FTC F

Figure S1. The relative abundances of bacterial phyla in the three soils under the FTC, F and CK treatments at
different incubation times. CK: control treatment (10°C); F: freezing treatment (-10°C); FTC: freeze—thaw cycles

(-10/10°C).
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Figure S2. The top 20 dominant genera with the highest relative abundance in the three original soils (0 d) and in the

CK treatment at different incubation time.
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Figure S3. The Pearson correlation between nitrification and denitrification functional genes abundance of the
original soil and gas production rates in the CK treatment, * 0.01 <p < 0.05, ** 0.001 <p <0.01; AOA: AOA amoA
gene; AOB: AOB amoA gene; DP: denitrification potential.



