Supplementary Table 1. The growth and cellulase production of Trichoderma asperellum recombinants on CBH screening medium
	Transformants
	Growth and cellulase production on cellulase screening medium

	Colony diameter (mm)a
	0-3
	3-5
	5-7
	8-9

	Number of transformants
	5
	49
	67
	5

	FPA (FPIU/mL)b
	<5
	5-7.5
	7.5-10
	10-13.5


a medium was prepared with microcrystalline cellulose.  Colony growth was measured in millimeter after 5 days; Values are the average of biological triplicates. 
b FPA (FPIU/mL) was measured after 6th day of fermentation in the minimal medium containing 2% avicel. Values are the average of biological triplicates 


Supplementary Table 2. Comprehensive information about the enzyme activity and corn stover hydrolysis of diﬀerent samples.
	Method
	1
	2
	3
	4

	FPA (FPIU/mL)
	6.25
	7.92
	12.45
	15.91

	CMCase (IU/mL)
	40.15
	54.16
	62.14
	73.04

	PNPCase (IU/mL)
	2.98
	3.24
	4.95
	6.32

	PNPGase (IU/mL)
	1.99
	2.56
	3.26
	4.45

	Xylanase I (IU/mL)
	52.56
	63.23
	73.67
	83.56

	Xylanase II (IU/mL)
	53.87
	61.57
	67.78
	78.45

	Hydrolysis Yield (%)
	61.56
	75.45
	74.63
	89.56

	Glucose (g/L)
	36.38
	44.6
	44.11
	52.94
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Supplementary Table 3. Correlation plot of Pearson correlation coefficient for all measured variables in pot experiments. ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
	
	Cellulase
	Xylanase
	SOM
	TN
	TOC
	CN
	Shoot length
	Root length
	Shoot wet weight
	Root wet weight
	Shoot dry weight
	Root dry weight
	Disease index

	Cellulase
	Pearson Correlation
	1
	.998**
	-.640**
	-.008
	-.640**
	-.466**
	.840**
	.766**
	.884**
	.868**
	.855**
	.763**
	-.427**

	
	Sig. (2-tailed)
	
	.000
	.000
	.960
	.000
	.002
	.000
	.000
	.000
	.000
	.000
	.000
	.005

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Xylanase
	Pearson Correlation
	.998**
	1
	-.648**
	.001
	-.648**
	-.476**
	.846**
	.749**
	.879**
	.857**
	.851**
	.771**
	-.430**

	
	Sig. (2-tailed)
	.000
	
	.000
	.995
	.000
	.001
	.000
	.000
	.000
	.000
	.000
	.000
	.004

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	SOM
	Pearson Correlation
	-.640**
	-.648**
	1
	-.400**
	1.000**
	.903**
	-.612**
	-.574**
	-.489**
	-.608**
	-.534**
	-.534**
	.421**

	
	Sig. (2-tailed)
	.000
	.000
	
	.009
	.000
	.000
	.000
	.000
	.001
	.000
	.000
	.000
	.005

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	TN
	Pearson Correlation
	-.008
	.001
	-.400**
	1
	-.400**
	-.753**
	.018
	.134
	-.121
	-.096
	-.106
	-.187
	.040

	
	Sig. (2-tailed)
	.960
	.995
	.009
	
	.009
	.000
	.911
	.399
	.444
	.546
	.502
	.235
	.802

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	TOC
	Pearson Correlation
	-.640**
	-.648**
	1.000**
	-.400**
	1
	.903**
	-.612**
	-.574**
	-.489**
	-.608**
	-.534**
	-.534**
	.421**

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.009
	
	.000
	.000
	.000
	.001
	.000
	.000
	.000
	.005

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	CN
	Pearson Correlation
	-.466**
	-.476**
	.903**
	-.753**
	.903**
	1
	-.446**
	-.470**
	-.296
	-.399**
	-.340*
	-.299
	.268

	
	Sig. (2-tailed)
	.002
	.001
	.000
	.000
	.000
	
	.003
	.002
	.057
	.009
	.028
	.055
	.086

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Shoot length
	Pearson Correlation
	.840**
	.846**
	-.612**
	.018
	-.612**
	-.446**
	1
	.819**
	.855**
	.851**
	.833**
	.857**
	-.561**

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.911
	.000
	.003
	
	.000
	.000
	.000
	.000
	.000
	.000

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Root length
	Pearson Correlation
	.766**
	.749**
	-.574**
	.134
	-.574**
	-.470**
	.819**
	1
	.788**
	.792**
	.737**
	.583**
	-.562**

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.399
	.000
	.002
	.000
	
	.000
	.000
	.000
	.000
	.000

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Shoot wet weight
	Pearson Correlation
	.884**
	.879**
	-.489**
	-.121
	-.489**
	-.296
	.855**
	.788**
	1
	.827**
	.919**
	.784**
	-.390*

	
	Sig. (2-tailed)
	.000
	.000
	.001
	.444
	.001
	.057
	.000
	.000
	
	.000
	.000
	.000
	.011

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Root wet weight
	Pearson Correlation
	.868**
	.857**
	-.608**
	-.096
	-.608**
	-.399**
	.851**
	.792**
	.827**
	1
	.853**
	.843**
	-.398**

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.546
	.000
	.009
	.000
	.000
	.000
	
	.000
	.000
	.009

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Shoot dry weight
	Pearson Correlation
	.855**
	.851**
	-.534**
	-.106
	-.534**
	-.340*
	.833**
	.737**
	.919**
	.853**
	1
	.851**
	-.309*

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.502
	.000
	.028
	.000
	.000
	.000
	.000
	
	.000
	.047

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Root dry weight
	Pearson Correlation
	.763**
	.771**
	-.534**
	-.187
	-.534**
	-.299
	.857**
	.583**
	.784**
	.843**
	.851**
	1
	-.317*

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.235
	.000
	.055
	.000
	.000
	.000
	.000
	.000
	
	.041

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42

	Disease index
	Pearson Correlation
	-.427**
	-.430**
	.421**
	.040
	.421**
	.268
	-.561**
	-.562**
	-.390*
	-.398**
	-.309*
	-.317*
	1

	
	Sig. (2-tailed)
	.005
	.004
	.005
	.802
	.005
	.086
	.000
	.000
	.011
	.009
	.047
	.041
	

	
	N
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42
	42





Supplementary Table 4. Primers used in construction of over-expression strains
	Primers
	sequence（5'-3')

	pro--F
	TAAAACGACGGCCAGTGCCAGGAGGTCAACACATCAAT

	pro-R
	TGGACGGCGTCGCCATTTGGATGCTTGGGTAGAA

	ove-vel1-F
	TTCTACCCAAGCATCCAAATGGCGACGCCGTCCA

	ove-vel1-R
	CACATTATTATGGAGAAATAGCCCATTCATGTTGCCCTC

	term-F
	GAGGGCAACATGAATGGGCTATTTCTCCATAATAATGTG

	term-R
	GACCTCCGAATTCGAGCTCGAAATTGACGCTTAGAC






Supplementary Table 5. Sequences of the primers used for the real-time PCR.
	Gene
	Forward (5’-3’) 
	Reverse (5’-3’)
	Reference

	ace3
	GTATGTATTATCGGAGTTGCTGAG
	CTCGCCATCGTCGTCAATAG
	(Zhang et al., 2019)

	hap2
	TAYGTNAAYGCNAARCART
	CKCATRGCGTGGTTGTG
	(Zeilinger et al., 2001)

	hap3
	GARCARGAYMGNTGGYTNCCNAT
	TCNGCRTARTTYCRAANCC
	

	hap5
	TAYACNGGNACNTGGGCNAAYGT
	ATRTCDATNAGRAARTCRAACAT
	

	lae1
	ACTGGAGATTGACTGGATGC
	TTCTGCGTCTGGTAGCCTC
	(Karimi-Aghcheh et al., 2013)

	vel1
	AGCCTTATGTGCCTCACT
	GCAGGAGCAGAGTAGTTG
	

	bg1r
	TGGATAGCTACTACCAGGGC
	CAGACTAAGGGGACGTTGT
	(Nitta et al., 2012)

	rce1
	CCGTCTTCAAGCAGTACCGT
	GAGACCACAGGTTGGACTGG
	This study

	ace1
	GGACGAGGAGGAGATTATG
	GTGAGTCTTCTCGTGCTT
	(Portnoy et al., 2011)

	ace2
	GACAAGAAGCTCAGGTGTC
	ACTGTGTTCATGGCTGTG
	

	xyr1
	CTTCCTCCTCCTGCTCATCG
	TCGTGTGCCCTAACAATGGTC
	(Zhang et al., 2018)

	cre1
	GTCACCGTCATCAAGCCCAA
	AGGGCACTTGTAGGGACGAG
	

	cbh1
	CTCCATCTCCGAGGCTCTTACC
	GCAAGTGCCGCCATATCTGTTAT
	

	cbh2
	GCATATTACGCCTCTGAAGTTAGCA
	GCATAGTTACCGCCATTCTTGTTG
	

	egl1
	AACTACCGCTGGATGCACGA
	TAGTCGACGCCCTCGATGAA
	

	egl2
	TGAACAAGTCCGTGGCTCCAT
	ACAATTCGTAGGTCCGCTCCAA
	

	bgl1
	CAAGTGACTGGTGCCGAGGTA
	CGTTGCTGTTCCGCTCTGAC
	

	xyn1
	GGTTGGACGACTGGATCT
	GGTTGTCCTCCATGATGTAG
	

	xyn2
	CATCGTCGAGAACTTTGGCA
	GCGTGCGGTAAATGTCGTAG
	

	swol
	CCAAACTATACGAGTAGCC
	GAGTGAATGTCTTGATGG
	

	18S rRNA
	GGTGGAGTGATTTGTCTG
	CTTACTAGGGATTCCTCG
	(Tisch et al., 2011)
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Supplementary figure 1. Work flow of the present study
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Supplementary figure 2. Table 1 Effect of axenic, co-culture and modular co-culture of T. asperellum and B. amyloliquefaciens on the plant growth and biological control against Fusarium verticillioides and Cohilohorus herostrophus under both corn stover amended and non-amended soil in green house conditions. (T8-T14) cornstover amended soil; (T1-T7) cornstover non amended soil
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