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Table S1. Unpaired t-test results for DOM content of control and treatment.
	Treament
	Df
	T value
	Pr (>F)

	1
	4
	-103.343
	0.000

	2
	4
	-67.719
	0.000

	3
	4
	-43.141
	0.000

	4
	4
	-56.717
	0.000

	5
	4
	-5.917
	0.004



Note: Control: substrate left naturally for 15 days, treatment: the substrate digested with BSFL for 15 days
Table S2. One-sample t-test results the TOC, TKN, TP and TK reduction in the control and treatment.
	
	
	Verification value 
	Df
	T value
	Pr (>F)

	TOC
	1
	8.75%
	2
	989.317
	0.000

	
	2
	7.00%
	2
	44.963
	0.000

	
	3
	9.89%
	2
	22.795
	0.002

	
	4
	11.66%
	2
	79.82
	0.000

	
	5
	15.60%
	2
	33.953
	0.001

	TKN
	1
	6.90%
	2
	33.406
	0.001

	
	2
	7.79%
	2
	21.837
	0.002

	
	3
	4.61%
	2
	13.602
	0.005

	
	4
	6.41%
	2
	14.087
	0.005

	
	5
	1.91%
	2
	3.741
	0.065

	TP
	1
	1.38 %
	2
	-6.758
	0.021

	
	2
	3.70%
	2
	9.822
	0.010

	
	3
	4.32%
	2
	42.278
	0.001

	
	4
	3.60%
	2
	14.834
	0.005

	
	5
	3.12%
	2
	8.552
	0.013

	TK
	1
	2.97%
	2
	15.226
	0.004

	
	2
	3.82%
	2
	17.342
	0.003

	
	3
	3.44%
	2
	98.382
	0.000

	
	4
	3.83%
	2
	187.209
	0.000

	
	5
	3.48%
	2
	14.236
	0.005









TOC: total organic carbon; TKN: total Kjeldahl nitrogen; TP: total phosphorus; TK: total potassium.


Table S3 
The TOC, TKN, TP and TK content in the residues from different treatments.
	
	T1
	T2
	T3
	T4
	T5

	TOC(%)
	42.82±0.97ab
	45.29±2.96a
	40.48±0.69b
	40.49±1.10b
	37.40±0.11 c

	TKN(%)
	3.36±0.14a
	2.45±0.11b
	2.10±0.06c
	1.81±0.02d
	1.77±0.10d

	TP(%)
	0.68±0.04b
	0.61±0.05c
	0.65±0.04bc
	0.64±0.02bc
	0.79±0.02a

	TK(%)
	0.36±0.02e
	0.63±0.03d
	0.68±0.03c
	0.85±0.01b
	1.18±0.06a


Table S4. One-sample t-test results of the δ13C and δ15N change in the control and treatment.
	
	
	Verification value 
	Df
	T value
	Pr (>F)

	δ13C
	1
	-11.862‰
	2
	  -4.14
	0.054

	
	2
	-14.321‰
	2
	-0.905
	0.461

	
	3
	-20.296‰
	2
	10.571
	0.009

	
	4
	-22.321‰
	2
	-1.858
	0.204

	
	5
	-26.684‰
	2
	5.087
	0.037

	δ15N
	1
	-0.05‰
	2
	-7.244
	0.019

	
	2
	-0.492‰
	2
	23.46
	0.002

	
	3
	-0.731‰
	2
	0.554
	0.635

	
	4
	-1.185‰
	2
	49.20
	0.000

	
	5
	-1.833‰
	2
	10.656
	0.009






Table S5. The α-diversity index of microbial community of different residues.
	Sample
	Valid tags
	Observed_otu
	Shannon
	Simpson
	Chao1
	Goods_overage

	T1_1
	65505
	390
	6.27
	0.96
	416.09
	1.00

	T1_2
	58138
	477
	6.61
	0.96
	499.02
	1.00

	T1_3
	62651
	506
	6.92
	0.98
	527.08
	1.00

	T2_1
	57244
	440
	6.35
	0.97
	449.46
	1.00

	T2_2
	56521
	425
	6.34
	0.97
	440.54
	1.00

	T2_3
	58071
	537
	7.03
	0.98
	566.13
	1.00

	T3_1
	69347
	479
	6.12
	0.93
	495.72
	1.00

	T3_2
	66421
	429
	5.81
	0.90
	455.28
	1.00

	T3_3
	67418
	404
	5.74
	0.90
	427.16
	1.00

	T4_1
	62484
	563
	6.89
	0.96
	578.37
	1.00

	T4_2
	61880
	120
	5.55
	0.94
	120.00
	1.00

	T4_3
	59160
	601
	7.15
	0.97
	631.44
	1.00

	T5_1
	69760
	774
	7.58
	0.98
	806.76
	1.00

	T5_2
	70005
	699
	7.50
	0.98
	732.55
	1.00

	T5_3
	69297
	719
	7.55
	0.98
	742.76
	1.00



Table S6. Redundancy analyses of the correlation between the bacterial and physiochemical properties.
	
	RDA1
	RDA2
	P

	DOM
	-0.829
	0.559
	0.003

	TOC
	-0.999
	0.049
	0.004

	TKN
	-0.849
	0.528
	0.001

	TP
	0.797
	0.604
	0.001

	TK
	0.996
	-0.090
	0.001

	C/N
	0.815
	-0.579
	0.001
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Fig. S1. Changes in body weight of 10 black soldier fly (BSFL) during experiments with different substrates.
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Fig. S2. EEM spectra of DOM obtained from the initial substrate, 15-day substrate without BSFL and 15-day substrate without BSFL. (1): 100% WDG (wet distiller's grains); (2): 75% WDG + 25% SMS (spent mushroom substrate); (3): 50% WDG + 50% SMS; (4): 25% WDG + 75% SMS; (5): 100% SMS.
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Fig. S3. The average abundance of metabolism functions of microbial community of residue from different treatment using PICRUSt2 grouped into level-1 functional categories.
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Fig. S4. The average abundance of metabolism functions of microbial community of residue from different treatment using PICRUSt2 grouped into level-2 functional categories. Value plotted are the relative abundances after log 10 transformed.
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Fig. S5. Environmental factors correlated with Spearman rank of microorganisms at the top 20 genus.
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