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Table S1. The PCR primer sets and thermal profiles
	Target gene
	Primer
	Thermal program
	Size (bp)
	References

	16S rRNA
	27F 5’-AGAGTTTGATCCTGGCTCAG-3’
1492R 5’-(S)*ACGGCTACCTTGTTACGACT-3’
	5 min at 95°C, one cycle 
1min a 95°C, 45s at 57°C, 60s at 72°C, 30 cycles
8 min at 72°C, one cycle

	1500
	(Lane 1991)

	Bacterial 16S rRNA gene- qPCR
	27F 5’-AGAGTTTGATCCTGGCTCAG-3’
16S-rtR 5’-GCTGCCTCCCGTAGGAGT-3’
	10 min at 95°C, one cycle
60s at 95°C, 30 s at 60°C, 30 s at 72°C, 40 cycles, 8min at 72°C, one cycle
	310
	(Amann et al. 1990)

	AOA
	Arch amoA F: 5’-TAATGGTCTGGCTTAGACG-3’
Arch amoA R: 5’-GCGGCCATCCATCTGTATGT-3’
	5 min at 95 °C, 35 cycles of 45 s at 94 °C, 60 s at 53 °C, and 60 s at 72 °C, followed by 15 min at 72 °C.
	635
	(Francis et al. 2005)

	AOB
	amoA-1F: 5’-GGGGTTTCTACTGGTGGT-3’
amoA-2R : 5’-CCCCTCTGGAAAGCCTTCTTC-3’
	5 min at 95 °C, 35 cycles of 45 s at 94 °C, 45 s at 55 °C, and 45 s at 72 °C, and a final cycle consisting of 60 s at 60 °C and 10 min at 72 °C. 
	491
	(Rotthauwe et al. 1997)


*S= G or C, PCR: polymerase chain reaction, AOA: ammonia-oxidizing archaea, and AOB: ammonia-oxidizing bacteria.

Table S2. The gene copy numbers of 16S rRNA, AOA, and AOB in sampling sites. Values and standard deviations were estimated from triplicate an analysis within a triplicate qPCR.
	 
	May
	August
	October

	Sampling Sites
	16S rRNA (copies/μg of DNA extract)
	AOA (copies/μg of DNA extract)
	AOB (copies/μg of DNA extract)
	16S rRNA (copies/μg of DNA extract)
	AOA (copies/μg of DNA extract)
	AOB (copies/μg of DNA extract)
	16S rRNA (copies/μg of DNA extract)
	AOA (copies/μg of DNA extract)
	AOB (copies/μg of DNA extract)

	S1
	1.56E+09
	5.23E+08
	4.64E+08
	1.19E+09
	4.79E+08
	2.03E+08
	1.98E+09
	3.85E+08
	4.63E+08

	S2
	6.79E+08
	5.03E+08
	2.55E+08
	6.79E+08
	5.23E+08
	3.24E+08
	6.09E+08
	5.21E+08
	3.83E+08

	S3
	6.17E+08
	3.22E+08
	3.36E+08
	6.89E+08
	2.23E+08
	3.45E+08
	6.04E+08
	3.69E+08
	3.25E+08

	S4
	3.83E+08
	3.19E+08
	3.30E+07
	3.87E+08
	2.83E+08
	3.60E+08
	3.08E+08
	3.92E+08
	2.66E+08

	S5
	7.42E+08
	4.41E+08
	5.45E+08
	7.62E+08
	4.25E+08
	5.05E+08
	7.40E+08
	4.08E+08
	4.97E+08

	S6
	1.01E+09
	5.27E+08
	1.23E+08
	1.25E+09
	5.13E+08
	1.08E+08
	1.31E+09
	5.22E+08
	1.25E+08

	S7
	6.51E+08
	5.28E+08
	4.79E+08
	6.68E+08
	5.02E+08
	4.53E+08
	6.07E+08
	5.24E+08
	4.49E+08

	S8
	7.17E+08
	4.00E+08
	5.09E+08
	7.79E+08
	4.43E+08
	5.05E+08
	7.17E+08
	4.68E+08
	5.11E+08

	S9
	5.85E+08
	3.78E+08
	4.56E+08
	4.91E+08
	3.82E+08
	4.60E+08
	5.85E+08
	4.74E+08
	4.58E+08



5

Table S3. Comparison of AOA and AOB diversities as well as coverage estimates in sampling sites base on 95% amino acid residue cutoff.

	
	
	AOA
	
	AOB

	Sampling sites
	No. of clone sequenced
	No. of OTUs*
	No. of clone sequenced
	No. of OTUs*

	S1
	4
	4
	8
	-

	S2
	5
	4
	6
	-

	S3
	5
	1
	5
	-

	S4
	5
	1
	4
	-

	S5
	6
	4
	9
	-

	S6
	5
	1
	5
	-

	S7
	5
	4
	7
	1

	S8
	14
	12
	9
	1

	S9
	5
	3
	8
	1

	Total
	54
	34
	61
	3


–, undetected
*Unique OTUs of the amoA sequences were determined using the DOTUR program. 

 
Table S4. T-RF fragments and their corresponding clones of AOA

	T-RF
	Clone
	Genus

	108
	S6, S5, S9
	Nitrososphaera (3 clones)

	116
	S7, S8, S7
S8, S7, S8, S1
	Nitrososphaera (3 clones)
Nitrosopumilus (4 clones)

	237
	S1, S8, S2
	Nitrososphaera (3 clones)

	291
	S8, S8
	Nitrososphaera (2 clones)

	382
	S4, S4
	Nitrosotalea (2 clones)

	461
	S2, S8
	Nitrososphaera (2 clones)

	486
	S5, S6, S7, S9, S9, S8
S3, S5, S6, S5, S9
	Nitrososphaera (6 clones)
Nitrosopumilus (5 clones)

	Other
	S2
	Uncultured ammonia oxidizing (1 clone)
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