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Table S4. Physicochemical soil properties in soil samples collected from the Dajiuhu subalpine peatland in different seasons.

Daily average Water

Depth Eh TN NH}-N NO3-N NO3-N TOC Ts CH, fluxes table
Dae  (m) pH (mV) (%) (mgkg) (mgke) (mgkgh) () €O SWC qrotn™01 ()

2019.01.19 0 5.21 81.5 2.83 2.380 0.226 0.006 40.60 1.50 0.781 3.64 0.746
10 579 101.3 2.67 4.396 0.261 0.006 4837 247 0.654
30 484 955 228 1.485 0.200 0.004 43.74 3.55 0.636
50 505 995 217 1.666 0.170 0.002 4258 3.78 0.597

2019.04.26 0 493 110.0 257 3.062 0.238 0.007 40.64 16.04 0.600 4.72 0.700
10 5.18 149.7 2.80 2.619 0.149 0.008 37.93 1430 0.638
30 472 159.0 227 1.288 0.249 0.004 43.81 12.67 0.564
50 476 162.7 2.13 0.800 0.156 0.004 4532 11.13 0.528

2019.07.22 0 498 86.5 2.65 2.236 0.180 0.006 38.40 21.33 0.588 49.21 0.648
10 4.63 902 227 1.121 0.259 0.004 35.65 20.13 0.640
30 478 85.7 201 0.906 0.180 0.003 4738 18.58 0.639
50 527 931 235 0.829 0.137 0.002 41.68 16.79 0.589

2019.10.17 0 4.47 134 1.87 1.205 0.154 0.003 36.18 13.73 0.786 2378 0.781
10 487 28.0 274 0.668 0.205 0.001 39.41 12.26 0.698
30 549 489 234 0.691 0.140 0.004 47.16 12.78 0.582
50 523 375 2.06 0.643 0.197 0.002 43.80 11.36 0.543

The pH, soil temperature (Ts), and Oxidation-Reduction Potential (Eh) of soil were measured in situ. Soil water content (SWC), total organic carbon

(TOC), total nitrogen (TN), ammonium (NHZ—N), nitrate (NO3-N), and nitrite (NO;-N) were measured in the laboratory. The CH, fluxes were
monitored by the eddy covariance (EC) system and the water table was determined by the water level monitoring instrument.

Table S5. Pearson correlation of soil physicochemical properties.

CH; Water table pH Eh TN NH;-N  NO;-N NO;-N TOC Ts SWC
CH, 1 —0.539%* -0.186  -0.375 -0.231 -0.425 -0.202 -0.336 -0.234 0.757**  —0.049
Water table 1 0.228 -0.528* —-0.033 -0.044 -0.050 -0.246 0.151 -0.625%* 0.308
pH 1 -0.011 0.475 0.470 -0.009 0.245 0.505* —-0.401 —-0.149
Eh 1 0.183 0.302 0.141 0.493 0.188 -0.032 -0.474
TN 1 0.592*  0.276 0.580* -0.174 -0.164 0.215
NH;-N 1 0.455 0.758**  0.044 -0.331 0.207
NO;-N 1 0.235 -0.005 -0.191 0.129
NO;-N 1 -0.116  -0.005 0.073
TOC 1 -0.384 -0.424
Ts 1 -0.258
SWC 1

*p < 0.05, *p < 0.01

Table S6. Correlation index between keystone species and CH, fluxes.

Community P-value Pearson's correlation coefficient
methanogen Methanoregula 0.890 -0.038
Methanocella 0.413 0.230
Methanolinea 0.024 -0.560
methanotroph Methylocapsa 0.850 0.052
unclassified_f _Methylocystaceae 0.171 0.360
Candidatus Methyloumidiphilus 0.490 -0.186
Methylocystis 0.299 -0.277

unclassified_c__Alphaproteobacteria 0.327 -0.262




