Supporting information
Table S1. Thermal profiles and primers used for real-time PCR quantification of functional genesa
	Target gene
	Source of standard
	Termal profile
	No. of  cycles
	Primers (reference)
	DMSOc

	chiA
	Streptomyces griseus
	94°C, 30 s; 60°C, 30 s; 72°C, 30 s
	40
	chiF2, chiR (Xiao et al., 2005b)
	

	nifH
	Azospirillum irakense
	95°C, 30 s; 55°C, 30 s; 72°C, 30 s
	40
	nifHF (Rosch et al., 2002), nifHR (Rosch et al., 2002)
	


	AOA
	Fosmid clone 54d9
	94°C, 30 s; 55°C, 30 s; 72°C, 30 s
	40
	amo19F (Leininger et al., 2006), CrenamoA616r48x (Schauss et al., 2009)
	

	AOB
	Nitrosomonas europaea
	94°C, 30 s; 58°C, 30 s; 72°C, 30 s
	40
	amoA1F, amoA2R (Rotthauwe et al., 1997)
	

	nirK
	Azospirillum irakense 
	95°C, 15 s; 63-58°C, 30 s; 72°C, 30 s
95°C, 15 s; 58°C, 30 s; 72°C, 30 s
	5
40
	nirK876 (Henry et al., 2004), nirK5R (Braker et al., 1998)
	0.5

	nirS
	Pseudomonas stutzeri 
	95°C, 30 s; 57°C, 30 s; 72°C, 30 s
	40
	cd3aF (Michotey et al., 2000), R3cd (Throback et al., 2004)
	0.5

	qnorB
	Ralstonia eutropha 
	95°C, 15 s; 60-55°C, 30 s; 72°C, 30 s
95°C, 15 s; 55°C, 30 s; 72°C, 30 s
	5
40
	qnorB2f (Braker and Tiedje, 2003)
qnorB5r (Braker and Tiedje, 2003)
	

	nosZ
	Pseudomonas stutzeri 
	95°C, 15 s; 65-60°C, 15 s; 72°C, 30 s
95°C, 15 s; 60°C, 15 s; 72°C, 30 s
	5
40
	nosZ2F (Henry et al., 2006), nosZ2R (Henry et al., 2006)
	


a PCR mixtures consisted of Power SYBR green master mix (12.5μ L), BSA (3%, 0.5 μL), and template (2 μL, 2 to 5 ng μL-1), as well as primer (10 μM, 0.5μL for each Forward and Reverse) and DMSO, as referenced in the table
b Touchdown: -1°C cycle-1
c DMSO, dimethyl sulfoxide
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Fig. S1. Changes in soil ammonium (a), nitrate (b), DOC (c), DON (d) and microbial biomass (e, measured as microbial DNA concentration) for paired Paddy and 10-year old GCRPS fields. Sampling was conducted in May when soil was flooded. Error bars represent standard errors of triplicate samples. Different letters above the bars indicate a significant difference (P<0.05).




















Fig. S2. Gene abundance of (a) nifH, (b) chiA, (c) AOA, (d) AOB, (e) nirK, (f) nirS, (g) qnorB, (h) nosZ (DNA level, n = 3) are shown for 3 year old GCRPS fields and adjacent Paddy controls during the growing seasons. P0, paddy soil without N fertilizer; G0, GCRPS without N fertilizer; P150, paddy soil with 150 kg N ha-1a-1; G150, GCRPS with 150 kg N ha-1a-1. Different letters above bars indicate signiciant differences among the GCRPS and Paddy treatments for each sampling time separately (P < 0.05, LSD test).















Fig S3. Effects of GCRPS on the (a) ratio of qnorB to nosZ transcripts at mRNA level, (b) ratio of nirS to nosZ transcripts at mRNA level over the rice growing season for Paddy and 3-years old GCRPS treatments. Error bars represent standard errors of triplicate samples. Different letters above the bars indicate a significant difference (P<0.05).
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Fig. S4. Changes in abundance (left column) and transcripts (right column) of functional genes involved in the nitrogen fixation (nifH), denitrification (nirK and nosZ) and nitrification (AOA and AOB) for Paddy and 10-year GCRPS (sampling at May and soil was flooded). Error bars represent standard errors of triplicate samples. Different letters above the bars indicate a significant difference (P<0.05). ds: dry soil. 
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