Humidity control strategies for solid-state fermentation: 
Capillary water supply by water-retention materials and negative-pressure auto-controlled irrigation
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TABLE S1 Selection of model strains
	Strains
	Culture period (d)
	Evaluation indexes 

	Trichoderma reesei YG3
	5-7
	Cellulase activity, biomass

	Trichoderma harzianum 3.5364
	10-12
	Amount of spores

	Fomes fomentarius 5.132
	28-30
	Laccase activity



TABLE S2 Program design for response surface experiment
	Ru-n
	Symbol code
	Trichoderma reesei YG3
	Trichoderma harzianum 3.5364
	Fomes fomentarius 5.132

	
	SAP size
(SAP-KM Percent)a
	Substrate size
(5 mm matrix Percent)b
	SAP amount 
(Percent)c
	FPA
(U/g DW)
	MC (%)
	Spores number (109/g DW)
	MC (%)
	Laccase activity
(U/g DW)
	MC (%)

	1
	-1.68
	0.00
	0.00
	4.24
	65.59
	20.08
	74.32
	1.14
	24.39

	2
	-1.00
	-1.00
	-1.00
	4.62
	64.97
	23.27
	70.43
	2.50
	24.63

	3
	0.00
	-1.68
	0.00
	4.69
	67.26
	13.73
	72.30
	2.48
	23.79

	4
	0.00
	0.00
	0.00
	4.54
	66.74
	8.63
	72.60
	1.66
	23.97

	5
	-1.00
	1.00
	-1.00
	4.79
	63.82
	32.71
	70.78
	1.99
	25.07

	6
	1.00
	1.00
	1.00
	3.93
	69.84
	23.67
	74.24
	2.78
	22.91

	7
	1.00
	-1.00
	1.00
	4.00
	70.22
	14.53
	73.41
	1.40
	22.79

	8
	0.00
	1.68
	0.00
	4.11
	65.75
	14.07
	71.50
	1.13
	24.33

	9
	-1.00
	1.00
	1.00
	2.45
	68.82
	13.27
	73.63
	3.33
	23.25

	10
	0.00
	0.00
	0.00
	4.59
	66.23
	14.11
	71.42
	1.70
	24.16

	11
	0.00
	0.00
	0.00
	4.64
	66.01
	14.44
	70.48
	1.75
	24.24

	12
	0.00
	0.00
	0.00
	4.52
	66.52
	15.66
	70.07
	1.89
	24.05

	13
	0.00
	0.00
	0.00
	4.46
	66.19
	15.95
	68.32
	1.74
	24.17

	14
	-1.00
	-1.00
	1.00
	3.96
	69.45
	13.95
	76.98
	2.95
	23.04

	15
	0.00
	0.00
	1.68
	2.68
	71.02
	13.26
	76.65
	2.77
	22.53

	16
	0.00
	0.00
	-1.68
	5.83
	62.60
	16.40
	68.71
	4.34
	25.56

	17
	0.00
	0.00
	0.00
	4.09
	66.71
	12.73
	73.50
	1.53
	23.99

	18
	1.00
	1.00
	-1.00
	5.37
	65.53
	10.32
	56.22
	3.57
	24.42

	19
	1.68
	0.00
	0.00
	4.55
	66.87
	16.07
	69.38
	2.36
	23.93

	20
	1.00
	-1.00
	-1.00
	4.69
	65.43
	12.89
	77.87
	1.62
	24.45


a SAPs size (SAP-KM Percent), its coded value of -1.68, -1, 0, 1 and 1.68 corresponded to 0, 20.24%, 50%, 70.96% and 100%, respectively.
b Substrate size (5 mm matrix Percent), its coded value of -1.68, -1, 0, 1 and 1.68 corresponded to 0, 20.24%, 50%, 70.96% and 100%, respectively.
c SAPs amount (Percent), its coded value of -1.68, -1, 0, 1 and 1.68 corresponded to 0.1, 0.181%, 0.3%, 0.419% and 0.5%, respectively.

TABLE S3 Fitting parameters of water characteristic curve of different substrates
	Parameters
	A: 
Chopped CS
(0.43 mm)
	B: 
Wheat bran
	C: 
SECS
(5 mm)
	D:
Chopped SECS
(0.43 mm)

	

	0.3507
	0.2036
	0.1015
	0.0515

	

	0.4258
	0.3419
	0.7611
	0.6067

	α
	0.0271
	0.0285
	0.7005
	1.9001

	n
	2.7516
	8.6096
	1.2526
	1.1006

	R2
	0.9997
	0.9996
	0.9789
	0.9742
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FIGURE S1 Photos of superabsorbent polymers (SAPs) before and after water absorption



   FIGURE S2 Water absorption and evaporation curve of WRMs
a) Water absorption curve; b) Water evaporation curve. 


  


 


  


  
FIGURE S3 Effect of WRMs addition on MC during cellulase production 
a)-d) Cold model test for control, KL; KM and PUF, respectively; A)-D) Hot model test for control, KL; KM and PUF, respectively. The added dry WRMs amount was 0.2% of wet substrate. 
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FIGURE S4 Response surface analysis of LS-SSF by SAPs
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