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Section S1. Related tables for this article	

Table S1. Initial physicochemical properties of the raw materials (cow manure, rice straw, and biochar) used for aerobic composting
	Materials
	TC (%)
	Total N (%)
	C/N
	Moisture content (%)
	pH

	Cow Manure
	34.88
	1.38
	25.28
	52
	7.76

	Rice straw
	34.65
	1.23
	28.17
	6.8
	6.77

	Biochar
	78.1
	1.5
	52.07
	\
	10.31




Table.S2. Definitions and calculation formulas for the spectroscopic indices utilized for DOM characterization.
	Spectral index
	Calculation Formula
	Description and ecological significance

	SUVA254
	
	A254 represents the UV absorbance at 254 nm, and DOC denotes the dissolved organic carbon concentration (mg L⁻¹). SUVA254 is positively correlated with the aromaticity and high-molecular-weight fraction of DOM.

	SR
	
=
	S275~295 and S350~400 represent the spectral slope values obtained via non-linear fitting within the wavelength ranges of 275–295 nm and 350–400 nm, respectively. SR is inversely correlated with the weight-average molecular weight of DOM..

	FI
	Ex=370 nm
	Evaluates the source of DOM. Higher FI values (typically > 1.9) indicate that DOM primarily originates from autochthonous microbial activity, whereas lower values (typically < 1.4) suggest a predominance of allochthonous terrestrial inputs.

	HIX
	
	Characterizes the degree of DOM humification. A higher HIX value signifies extensive aromatic condensation, an increased degree of humification, and a more complex structural composition within the DOM pool.

	BIX
	
	Assesses the relative contribution of freshly produced DOM. A higher BIX value indicates a stronger contribution from recent autochthonous (microbial) sources, corresponding to greater bioavailability and active microbial metabolism.


[bookmark: _GoBack]Note: IEm represents the fluorescence emission intensity at the specified wavelength (nm); Ex denotes the excitation wavelength (nm); DOC is the dissolved organic carbon concentration of the measured sample (mg·L-1); S is the spectral slope calculated via non-linear least-squares fitting of the absorption spectra. 

Section S2. Related figures for this article



Fig. S1. Temporal variations of the normalized UV-vis absorption spectra of DOM extracted from the CK (a), T5 (b), and T10 (c) treatments.


Fig.S2. Evolution of fluorescence indices of compost DOM: humification index (HIX) (a), biological index (BIX) (b), and fluorescence index (FI) (c) throughout the composting process.

Fig. S3. Evolution of the Mw (a), Mn (b) and ρ (c) for compost DOM throughout the composting process.



Fig. S4. Dynamic changes in the total phenolic content of compost DOM across the different treatments during the composting period.
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