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Figure S1. Experimental design of this incubation study.


[image: ]Figure S2. The pattern of soil moisture under rewetting treatment for different soil moisture contents during each rewetting cycle.
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Figure S3.  Correlations among soil enzyme activities. BG: β-glucosidase; CB: cellobiohydrolase; NAG: β-N-acetylglucosaminidase; LAP: leucine aminopeptidase; AP: acid phosphatase. The size and the darkness of the color of the circle represent ﻿the correlation coefficients based on Pearson’s correlation analysis. * P<0.05; ** P<0.01; *** P<0.001.


Figure S4.[image: ] Soil respiration rates under control (a) and carbon input treatments (b) over the course of the incubation experiment. Note the difference in y-axis scale between panels (a) and (b). The grey area represents the weeks when rewetting treatment was conducted. The grey solid vertical lines between weeks 12 and 13 represents the start of recovery period. Values are means, and error bars represent ±1 standard deviation of the mean.
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[bookmark: OLE_LINK2]
Figure S5. Average soil respiration rates under stable and variable soil moisture treatments during rewetting and recovery period. Values are means, and error bars represent ±1 standard error of the mean across all treatments.
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[bookmark: OLE_LINK13]Figure S6. Interactive effects of drying-rewetting cycles, soil moisture, and carbon input on soil dissolved organic carbon during both rewetting and recovery periods. Stable and variable represent soils with stable soil moisture during the course of the experiment and soils that experienced rewetting cycle each two weeks, respectively. Low and high moisture treatments represent soils that received 0.04 g g-1 and 0.08 g g-1 gravimetric soil moisture, respectively. Control and carbon input represent soils without and with glucose addition during the experiment, respectively. Values are means, and error bars represent ±1 standard error of the mean.
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[bookmark: OLE_LINK45]Figure S7. NMDS of soil fungal communities (a-d) and the relative abundance of fungal phyla (e-h) under different treatments. Control and warmed represent soils that were under ambient air temperature and had been prior warmed in situ (for 15 months), respectively. Low and high moisture treatments represent soils that received 0.04 g g-1 and 0.08 g g-1 soil moisture, respectively. Stable and variable represent soils with stable soil moisture during the course of the experiment and soils that experienced rewetting cycle each two weeks, respectively. Recover and rewetting represent the period that rewetting cycles were applied and the period that rewetting cycles stopped, respectively.
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Figure S8. Correlations among mean soil respiration rates (CO2), mean weighted diameter (MWD), soil glucosidase activity (Enzyme), soil microbial biomass carbon (MBC), and mean priming effect (PE) during the rewetting period. The size and the darkness of the color of the circle represent the correlation coefficients based on Pearson’s correlation analysis. * P<0.05; ** P<0.01; *** P<0.001.
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