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Figure S1 Proportions of C fractions in total organic C in fir (left) and birch (right) litter over two years of decomposition. (a, b) Alkyl C, (c, d) O-alkyl C, (e, f) aromatic C, (g, h) carbonyl C. Error bars are standard errors (n=3). P values show results from repeated measures ANOVA testing for the effect of snow removal over time. Asterisks denote significant (*P<0.05) differences between control and snow removal plots based on t-test. W and GS denote the winter and growing season in the first and second decomposition year.
[image: E:\Lab\graduate students\朱晶晶\202202 2yr NMR\figures\fig. s2 3Olkyl content.tif]
Figure S2 Proportions of O-alkyl C in total organic C in fir (left) and birch (right) litter over two years of decomposition. (a, b) Methxyl C, (c, d) carbohydrate C, (e, f) di-O-alkyl C. Error bars are standard errors (n=3). P values show results from repeated measures ANOVA testing for the effect of snow removal over time. There is no significant (all P>0.05) difference between control and snow removal plots at any period for both fir and birch litter. W and GS denote the winter and growing season in the first and second decomposition year.
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Figure S3 Proportions of aromatic C in total organic C in fir (left) and birch (right) litter over two years of decomposition. (a, b) Methxyl C, (c, d) carbohydrate C, (e, f) di-O-alkyl C. Error bars are standard errors (n=3). P values show results from repeated measures ANOVA testing for the effect of snow removal over time. There is no significant (all P>0.05) difference between control and snow removal plots at any period for both fir and birch litter. W and GS denote the winter and growing season in the first and second decomposition year.
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Figure S4 O-alkyl C remaining in fir (left) and birch (right) litter over two years of decomposition. (a, b) Methxyl C, (c, d) carbohydrate C, (e, f) di-O-alkyl C. Error bars are standard errors (n=3). P values show results from repeated measures ANOVA testing for the effect of snow removal over time. Asterisks denote significant (*P<0.05) differences between control and snow removal plots based on t-test. W and GS denote the winter and growing season in the first and second decomposition year.
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Figure S5 Aromatic C remaining in fir (left) and birch (right) litter over two years of decomposition. (a, b) Aryl C, (c, d) phenolic C. Error bars are standard errors (n=3). P values show results from repeated measures ANOVA testing for the effect of snow removal over time. There is no significant (all P>0.05) difference between control and snow removal plots at any period for both fir and birch litter. W and GS denote the winter and growing season in the first and second decomposition year.
Table S1 Remaining carbon fractions as affected by litter species and snow removal over time tested by repeated measures ANOVA.
	Source of variation
	df
	AFM
	Total C
	Alkyl C
	O-alkyl C
	Methoxyl C
	Carbohydrate C
	di-O-alkyl C
	Aromatic C
	Aryl C
	Phenolic C
	Carbonyl C

	Chemical shift (ppm)
	
	
	
	0-47
	47-112
	47-58
	58-92
	92-112
	112-160
	112-140
	140-160
	160-185

	Time
	4
	<0.001
	<0.001
	<0.001
	<0.001
	0.231
	<0.001
	<0.001
	0.002
	0.048
	<0.001
	0.014

	Litter
	1
	<0.001
	0.684
	0.953
	<0.001
	0.001
	0.210
	0.001
	0.001
	<0.001
	0.022
	0.006

	Snow
	1
	0.018
	0.034
	0.356
	0.003
	0.135
	0.011
	0.028
	0.179
	0.259
	0.193
	0.090

	Time × Litter
	4
	<0.001
	<0.001
	0.066
	<0.001
	0.145
	0.172
	0.044
	0.083
	0.102
	0.079
	0.215

	Time × Snow
	4
	0.007
	<0.001
	0.063
	0.002
	0.709
	0.042
	0.190
	0.665
	0.646
	0.533
	0.561

	Litter × Snow
	1
	0.449
	0.267
	0.039
	0.315
	0.669
	0.512
	0.800
	0.934
	0.985
	0.895
	0.058

	Time × Litter × Snow
	4
	0.060
	0.075
	0.258
	0.664
	0.905
	0.820
	0.810
	0.709
	0.732
	0.638
	0.584


AFM: ash-free litter mass, C: carbon.
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