[bookmark: _Hlk116641751]Table S1 Primers and corresponding amplification conditions used for quantitative real-time PCR in this study
	Target species
	Primer
	Sequence（5’ →3’）
	Siz， bp
	Thermal profile

	Total bacteria
	Total bacteria-F [1]
Total bacteria-R [1]
	CGGCAACGAGCGCAACCC
	147
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，56 ℃ for 30 s，72℃ for 40 s × 35cycles；

	
	
	CCATTGTAGCACGTGTGTAGCC
	
	

	Protozoa
	Protozoa-F [1]
	GCTTTCGWTGGTAGTGTATT
	234
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，60 ℃ for 30 s，72 ℃ for 40 s × 35cycles；

	
	Protozoa-R [1]
	CTTGCCCTCYAATCGTWCT
	
	

	Fungi
	Fungi-F [2]
	GAGGAAGTAAAAGTCGTAACAAGGTTTC
	120
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，60 ℃ for 30 s，72 ℃ for 40 s × 35 cycles；

	
	Fungi-R [2]
	CAAATTCACAAAGGGTAGGATGATT
	
	

	Methanogens
	Methanogen-F [1]
	TTCGGTGGATCDCARAGRGC
	160
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，56 ℃ for 30 s，72 ℃ for 40 s × 35 cycles；

	
	Methanogen-R [1]
	GBARGTCGWAWCCGTAGAATCC
	
	

	Ruminococcus albus
	Ruminococcus albus-F [1]
	CCCTAAAAGCAGTCTTAGTTCG
	176
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，56 ℃ for 30 s，72 ℃ for 40 s × 35 cycles；

	
	Ruminococcus albus-R [1]
	CCTCCTTGCGGTTAGAACA
	
	

	Ruminococcus flavefaciens
	Ruminococcus flavefaciens-F [2]
	CGAACGGAGATAATTTGAGTTTACTTAGG
	131
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，56 ℃ for 30 s，72 ℃ for 40 s × 35 cycles；

	
	Ruminococcus flavefaciens-R [2]
	CGGTCTCTGTATGTTATGAGGTATTACC
	
	

	[bookmark: _Hlk86766015]Fibrobacter succinogenes
	Fibrobacter succinogenes-F [1]
	GTTCGGAATTACTGGGCGTAAA
	121
	95 ℃ for 3 min × 1 cycle；95 ℃ for 30 s，60 ℃ for 30 s，72 ℃ for 40 s×35 cycles

	
	Fibrobacter succinogenes-R [1]
	CGCCTGCCCCTGAACTATC
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