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Fig. S1 13C NMR of soils under different fertilization treatment. CF, mineral fertilizer; CF+Bc, CF treated with biochar; OF, organic fertilizer; OF+Bc, OF treated with biochar.
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Table S1 Primers used for quantitative PCR and thermal profile for the target genes
	[bookmark: _Hlk102718426]Target genes
	Primer
	Sequence
	Thermal profile for real-time PCR 
	Reference

	abfA
	AbfA-F
	CGSTAYCCSGGCGGCAAYTT
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	AbfA-R
	TGCCASGGNCCGTCCATYTC
	
	

	amyA
	AmyA-F
	YGGTTTTCGTCTTGACGCSG
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	AmyA-R
	MGGCTGMGTRTCATGRTTK
	
	

	apu
	Apu-F
	ACVTGGATAGGYGAGCCYCA
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	Apu-R
	CCRTCSGGGAAGTAGTTKCC
	
	

	cdh
	Cdh-F
	ATWRYCTWCCGMRTHGCCMT
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	Cdh-R
	GTKAGSGGRTTBYKGRYCAT
	
	

	cex
	Cex-F
	YSTACGGSATGCACTGGMT
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	Cex-R
	YSTACGGSATGCACTGGMT
	
	

	chiA
	ChiA-F
	TSAAGAARTACGCSGACAACG
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	ChiA-R
	ASGTCATCAGRCCCTTSAG
	
	

	gcd
	Gcd-F
	ATCGCGTTCGGGCCGGACG
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	Gcd-R
	ATSAGRTTSAGCTCGTCCCA
	
	

	glx
	Glx-F
	AACCAGTCGATCATCTACGA
	 95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	Glx-R
	RTGSACGAGCTCDGGCATGG
	
	

	Iso-plu
	Ipu-F
	GTCATYTACTTYGGNCC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s 
	(Zheng et al., 2018)

	
	Ipu-R
	CGNGCSACATCNGCCCA
	
	

	manB
	ManB-F
	ATGCGCGGBGTCAACCA
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	ManB-R
	TCGTTGSCGATGTTGABGA
	
	

	pgu
	Pgu-F
	ANCATTGGTGGCCSTGGAA
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	Pgu-R
	TTRAYGGCRATRCARTCRTC
	
	

	sga
	Sga-F
	CGSAACTGGGAYTACCGS
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	Sga-R
	TCCCACAGSCCSKCGTC
	
	

	xylA
	XylA-F
	TGGGGBGGTCGYGAAGG
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	XylA-R
	ACTTTGGCRTCRAAGTT
	
	

	aclB
	892F
	TGGACMATGGTDGCYGGKGGT
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Campbell et al., 2003)

	
	1204R
	ATAGTTKGGSCCACCTCTTC
	
	

	acsA
	AcsA-F
	GATACCTGGTGGCAGACCGA
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	AcsA-R
	TGATCACGTCGTCGACCCGG
	
	

	acsB
	ACSF1
	CTYTGYCAGTCMTTYGCBCC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Gagen et al., 2010)

	
	ACSR1
	CCCATAAABCCYGGDGTYTG
	
	

	acsE
	acsE-F
	TCATCGGCGAACGCATCAAC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	acsE-R
	AGRCCGGCTTCSATGGC
	
	

	korA
	KorA-F
	GCCGGCTACCCCATCACCCC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	KorA-R
	ATGATGGGATGGTCGCCATG
	
	

	mct
	Mct-F
	TGGGCGCSGASGTSATMCG
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	Mct-R
	TTGACSGTRTARTCSAYSGC
	
	

	rbcL
	rbbLR1F
	AAGGAYGACGAGAACATC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Selesi et al., 2007)

	
	rbbLR1intR
	TGCAGSATCATGTCRTT
	
	

	smtA
	SmtA-F
	TTTCTGGCCGGBTAYGCDGC
	95 °C for 10 min, 40 cycles of 95°C for 
15 s, 58 °C for 30 s and 72 °C for 45 s
	(Zheng et al., 2018)

	
	SmtA-R
	CGGTACGGHCCGGTYTGVCC
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