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Fig. S1 The standard curve of qPCR
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Fig.S2 Vertical changes of the relative abundance of (a) amoA-AOA / archaea, (b)amoA-AOB / bacteria, and (c) nirS / bacteria at four sampling points of XAJR in April 2021, July 2021, October 2021, and January 2022 (vertical bars represent parameter values).
Table S1 Primers information of bacteria and nitrogen related functional genes 
	Gene name
	Primers name
	Sequence
	Amplification length

	amoA-AOB
	amoA1F
	F: GGGGTTTCTACTGGTGGT
	491bp

	
	amoA2R
	R: CCCCTCKGSAAAGCCTTCTTC
	

	amoA-AOA
	Arch-amoAF
	F: STAATGGTCTGGCTTAGACG
	635bp

	
	Arch-amoAR
	R: GCGGCCATCCATCTGTATGT
	

	nirS
	cd3aF
	F: GTSAACGTSAAGGARACSGG
	425bp

	
	R3cd
	R: GASTTCGGRTGSGTCTTGA
	

	Bacteria 16S rRNA
	515F
	F: GTGCCAGCMGCCGCGGTAA
	291bp

	
	806R
	R: GGACTACHVGGGTWTCTAAT
	

	Archaea 
16S rRNA
	A364aF
	F: CGGGGYGCASCAGGCGCGAA
	553bp

	
	A934bR
	R: GTGCTCCCCCGCCAATTCCT
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Table S2 Pearson correlation analysis of DO, pH and water temperature at four sampling points (JK, XJS, STD, and DBQ) during April (2021), July (2021), October (2021) and January (2022).
	Water temperature (℃)

	
	JK
	XJS
	STD
	DBQ

	Month
	4
	7
	10
	1
	4
	7
	10
	1
	4
	7
	10
	1
	4
	7
	10
	1

	DO
	0.989**
	0.026
	0.849**
	0.628**
	0.932**
	0.887**
	0.853**
	-0.387*
	0.981**
	0.816**
	0.861**
	0.997**
	0.895**
	0.678**
	0.532**
	0.992**

	pH
	0.998**
	0.880**
	0.766**
	0.746**
	0.871**
	0.859**
	0.873**
	-0.440**
	0.984**
	0.787**
	0.876**
	0.884**
	0.956**
	0.867**
	0.912**
	0.924**


Bolded values represent significant correlations between the variables. *p < 0.05; **p < 0.01.

Table S3 Pearson correlation analysis of amoA-AOA, amoA-AOB and nirS gene abundances.
	
	amoA-AOA
	amoA-AOB
	nirS

	amoA-AOA
	1
	0.144**
	-0.212**

	amoA-AOB
	0.144**
	1
	0.472**

	nirS
	-0.212**
	0.472**
	1


Bolded values represent significant correlations between the variables, **p < 0.01.
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