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Table S1: Treatment history, irrigation and rainfall at the study site in Casino, NSW, Australia
	Period
	Rainfall
	Irrigation 
	Treatments
	Reference

	04/2015-05/2016
	1009 mm
	Supplementing rainfall replacing evapotranspiration
	High-Frequency (HF) – 4 day irrigation intervals
Low-Frequency (LF) – 15 day irrigation intervals
	Mumford et al. (2019)

	01/2017-03/2017
	217 mm
	Supplementing rainfall replacing evapotranspiration
	High-Frequency (HF) – 4 day irrigation intervals
Low-Frequency (LF) – 15 day irrigation intervals
	

	06/2017
	249 mm
	Ryegrass establishment, irrigation applied after fertilisation
	NA
	

	07/17-10/17
	135 mm
	Rain shelters; replacing evapotranspiration
	High-Frequency (HF) – 5 day irrigation intervals
Low-Frequency (LF) – 20 day irrigation intervals
	

	01/11/2017-15/11/2017
	32 mm
	Rain shelters; replacing evapotranspiration, simulated rainfall event 100mm
	High-Frequency (HF) – 4 day irrigation intervals
Low-Frequency (LF) – 16 day irrigation intervals
	





Table S2: Primers used for quantitative PCR.
	Gene
	Primer
	Sequence
	Amplicon size [bp]
	Reference

	archaeal
amoA
	amo19F CrenamoA616r48x
	ATGGTCTGGCTWAGACG GCCATCCABCKRTANGTCCA
	624
	Leininger et al. (2006)
Schauss et al. (2009)

	bacterial
amoA
	amoA1F amoA2R
	GGGGTTTCTACTGGTGGT CCCCTCKGSAAAGCCTTCTTC
	500
	Rotthauwe et al. (1997)

	nirS
	nirSC1F
nirSC1R
	ATCGTCAACGTCaargaracvgg
TTCGGGTGCGTCttsabgaasag
	410
	Wei et al. (2015)

	nosZ
	nosZ2F nosZ2R
	CGCRACGGCAASAAGGTSMSSGT CAKRTGCAKSGCRTGGCAGAA
	267
	Henry et al. (2006)


Further details on qPCR are given in Ferretti et al. (2021)
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Figure S1: Plot layout showing the position of the different plots and the rain shelters.
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Figure S2: The 15N enrichment of the soil NO3- pool undergoing denitrification derived from N2 (N2ap, black squares) and derived from N2O (N2Oap, grey circles) in response to different wetting and drying cycles and (low (LF) and high (HF) frequency irrigation, and a simulated rainfall event.
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Figure S3: Emissions of CO2-C (kg ha-1 day-1) from in response to different wetting and drying cycles and (low (LF) and high (HF) frequency irrigation, and a simulated rainfall event.
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