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Table S 1. FTIR vibrational assignments for soil organic matter absorbances (Parikh et al. 2014).
	Wavenumber (cm⁻¹)
	Functional group
	Associated compounds / soil sources

	~3400
	O–H, N–H stretching
	Alcohols, phenols, amines, amides (carbohydrates, proteins)

	2920–2850
	C–H (aliphatic)
	Lipids, waxes, cutin, suberin, long-chain fatty acids

	1720–1650
	C=O (carbonyl) stretching
	Carboxylic acids, esters, amides (proteins, microbial residues)

	1650–1550
	N–H bending, C=O (amide I/II), C=C aromatic
	Proteins/peptides, lignin derivatives, humic substances

	~1510–1450
	Aromatic C=C, CH₂/CH₃ bending
	Lignin, phenolic compounds, humic substances

	~1250–1150
	C–O, C–N stretching
	Carbohydrates, lignin, polysaccharides

	~1050–1030
	C–O stretching
	Cellulose, hemicellulose, polysaccharides




Table S 2. Results of statistical tests showing p-values for species, season, and their interactions. Significant effects (p < 0.05) are indicated with stars.
	Responses
	Species
	Season
	Fraction
	Species:
Season
	Species:
Fraction
	Season:
Fraction
	Species:Season:
Fraction

	TOC[footnoteRef:1] [1: Total Organic Carbon] 

	0.885
	0.459
	<0.001 ***
	0.922
	0.909
	0.494
	0.931

	TN[footnoteRef:2] [2:  Total Nitrogen] 

	0.528
	0.503
	<0.001 ***
	0.767
	0.898
	0.496
	0.917

	C: N ratio
	0.833
	0.979
	0.611
	0.99
	0.28
	0.349
	0.197

	C contribution to SOC
	0.218
	0.106
	<0.001 ***
	0.09
	0.015 *
	0.541
	0.703

	Particle size
	0.245
	0.272
	<0.001 ***
	0.691
	0.286
	0.104
	0.451

	A[footnoteRef:3] [3:  A represents the mineralizable C pool size] 

	0.234
	<0.001 ***
	<0.001 ***
	0.652
	0.371
	0.024 *
	0.779

	b[footnoteRef:4] [4:  b is a Gompertz model parameter related to the turning point of the curve] 

	0.081
	0.108
	<0.001 ***
	0.198
	0.939
	0.138
	0.658

	k[footnoteRef:5] [5:  K is an exponent that indicates the mineralization rate] 

	0.82
	0.002 **
	0.037 *
	0.767
	0.269
	0.086
	0.565

	NMC[footnoteRef:6] [6:  Net Mineralization Coefficient] 

	0.983
	0.997
	0.003 **
	1
	0.096
	<0.001 ***
	0.509

	Cumulative C mineralized
	0.666
	0.427
	0.048 *
	0.935
	0.555
	0.047 *
	0.069

	Soil CO₂ flux
	0.892
	<0.001 ***
	<0.001 ***
	0.687
	0.995
	<0.001 ***
	0.569


 A represents the mineralizable C pool size
 b is a Gompertz model parameter related to the turning point of the curve
 K is an exponent that indicates the mineralization rate

