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Supplementary Table 1. Production of H2O2 directly after the treatment.
	Experiment
	H2O2 concentration (mg/L)

	
	Treatment time (min)

	
	0
	1
	2
	3
	4
	5
	10
	15

	1a
	0
	-
	-
	-
	-
	5
	10
	10–25e

	2a
	0
	0.5–2
	-
	2–5
	-
	5
	10
	10–25e

	3
	0
	0.5–2
	-
	>2
	-
	5
	10
	10–25e

	4a
	0
	0.5–2
	-
	2–5
	-
	5
	10
	10–25e

	5
	0
	0.5–2
	-
	2–5
	-
	5
	10
	10–25e

	6
	0
	0.5–2
	-
	2–5
	-
	5
	-
	-

	7
	0
	-
	2
	-
	<5
	-
	-
	-

	8
	0
	-
	<2
	-
	<5
	-
	-
	-

	9
	0
	-
	2
	-
	5
	-
	-
	-

	Supercavitation
	0
	-
	-
	-
	-
	-
	0
	0

	PAW
	0
	-
	-
	-
	-
	5
	10–25e
	10–25

	Cytotoxicityb
	0
	-
	-
	-
	-
	5–10d
	10–25e
	10–25

	Plant physiologyc
	0
	-
	-
	-
	-
	5–10d
	-
	-


Experiments 1–9 represent direct plasma treatments.
aExperiment in which concentration was also measured after 60 min incubation. In all experiments, concentration remained the same.
bIt represents the range of six plasma treatments for determining the cytotoxicity of plasma-activated water (PAW).
cIt represents the range of 12 plasma treatments for determining the effects of PAW on plant physiology.
dMeasured concentrations were closer to 5 than 10.
eMeasured concentrations were closer to 10 than 25.

Supplementary Table 2. Primers used in RT-PCR.
	Primer
set
	Length of amplified product (bp)
	Position in genome
	Primer sequence 5'→3'

	1
	1696
	19-40
1714-1693
	Fw: GGTCCTGCTCAACTTCCTGTCG
R: GAGTTTGCTGCGATTGCTGAGG

	2
	1567
	1693-1714
3259-3240
	Fw: CCTCAGCAATCGCAGCAAACTC
R: TAGCGACCACTGTCGTGCTT
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	Gene
	Gene description
	Gene ID
	Functional group
	Forward primer sequence 5'→3'
	Reverse primer sequence 5'→3'
	Probe sequence 5'→3'
	Efficiency (%)
	Reference

	GBSS1
	Granule-bound starch synthase 1
	Sotub08g026990
	Primary metabolism
	CCAAGAAATGGGAGACATTGCTATTGGG
	TGATCTTATTGTTGAAACAAGGATAACCAAAGCTC
	NA
	90
	(Kogovšek et al., 2010)

	CAT1
	Catalase 1
	Sotub12g027890
	ROS signaling
	ANCAAATGGGTTGAGTCTCTATCC
	AGGACTTGTCAGCCTGAGACAAGTAT
	FAM-CTCATGAGATTCGCAGCAT-MGB
	93
	(Pompe-Novak et al., 2006)

	HSP70
	Heat shock protein 70
	Sotub09g009340
	Heat stress
	CCCTAGGGCACTTAGAAGGTTGA
	GTGGTCTGAGCAGTGGATGAAA
	NA
	93
	(Lukan et al., 2020)

	ACO2
	1-aminocyclopropane-1-carboxylate oxidase
	Sotub07g018820
	Ethylene biosynthesis
	AAGGGACTCCGCGCTCATA
	CAAGTTGGTCACCAAGGTTAACC
	FAM-TCGATGTTCCTCCCATGCGCC-MGB
	97
	(Chersicola et al., 2017)

	RD29
	Responsive to desiccation 29B
	Sotub03g014340
	Abscisic acid signaling
	AATTGCTGATAAGGCGGTTG
	GCTGTTGCCTGAGTTTCCTC
	
	90
	provided by Prof Sophia Sonnevald (FAU)

	13-LOX
	13-lipoxygenase
	Sotub03g034620
	Jasmonic acid biosynthesis
	GTACCGGACTCAACACAACCT
	CCCATCTGCAGCATAAGGATAGTC
	FAM-CATGGGCTGAAACTTC-MGB
	100
	(Petek et al., 2014)

	COX
	Cytochrome oxidase
	Sotub04g015050
	Reference genes
	CGTCGCATTCCAGATTATCCA
	CAACTACGGATATATAAGRRCCRRAACTG
	FAM-TGCTTACGCTGGATGGAATGCCCT-TAMRA
	100
	(Weller et al., 2000)

	EF-1
	Potato elongation factor 1α
	Sotub06g010680
	
	GGAAGCTGCTGAGATGAACAAGA
	CTCACGTTCAGCCTTAAGTTTGTC
	FAM-TCATTCAAGTATGCCTGGGTGCT-TAMRA
	100
	(Baebler et al., 2009)


Supplementary Table 3. Primer and probe information for genes used for determining the effects of plasma-activated water on plant physiology. For each assay, gene short name, description, gene identifier, functional group, primer and probe sequences, assay efficiency and reference are shown. Probes were labelled with either TAMRA or RGB.

Supplementary Table 4. Pressure in the combined plasma-supercavitation device. The first number represents the pressure at the beginning of the experiment, and the second represents the pressure at the end. 
	Exp. 
	Pressure (kPA)

	1
	5.1–6.1

	2
	5.0–5.8

	3
	5.0–6.5

	4
	5.0–5.9

	5
	5.5–5.9

	6
	4.9–5.1

	7
	4.7–4.9

	8
	4.5–4.8

	9
	4.9–5.2

	Supercavitation
	4.9–5.2

	PAW
	4.9–5.1

	Cytotoxicitya
	4.1–5.5

	Plant physiologyb
	4.7–4.5


Experiments 1–9 represent direct plasma treatments.
aIt represents the range of six plasma treatments for determining cytotoxicity of plasma-activated water (PAW).
bIt represents the range of 12 plasma treatments for determining the effects of PAW on plant physiology.


Supplementary Table 5. The measured temperature. 
	Exp.
	Temperature (°C)

	
	Treatment time (min)

	
	0
	1
	2
	3
	4
	5
	10
	15

	1
	20.2
	-
	-
	-
	-
	23.9
	25.1
	26.5

	2
	22.3
	22.9
	-
	23.5
	-
	24.3
	25.3
	26.4

	3a
	-
	-
	
	-
	-
	-
	-
	-

	4
	21.4
	22.3
	-
	22.8
	-
	23.2
	24.1
	25.1

	5
	21.3
	22
	-
	22.7
	-
	23.5
	24.8
	25.9

	6
	20.9
	21.7
	-
	22.6
	-
	23.6
	-
	-

	7
	22.2
	-
	23.4
	-
	24.1
	-
	-
	-

	8
	20.9
	-
	21.9
	-
	22.9
	-
	-
	-

	9
	21.4
	-
	22.4
	-
	23.1
	-
	-
	-

	Supercavitation
	20.5
	-
	-
	-
	-
	-
	21.4
	23.1

	PAW
	20.2
	-
	-
	-
	-
	22.5
	24.3
	-*

	Cytotoxicityb
	18.6 ± 2.6
	-
	-
	-
	-
	21.1 ± 2.1
	23.0 ± 1.5
	24.5 ± 1.0


Experiments 1–9 represent direct plasma treatments.
aMeasurement was not taken due to technical issues.
bIt represents values of six plasma treatments for determining the cytotoxicity of plasma-activated water (PAW).


[bookmark: _Hlk110420797]Supplementary Table 6. Virus inactivation (log) for each experiment after direct plasma treatment. 
	[bookmark: _Hlk103351784]Experiment
	Incubation (min)
	Treatment time (min)

	
	
	1
	2
	3
	4
	5
	10
	15

	[bookmark: _Hlk97139629]1
	0
	-
	-
	-
	-
	6.16
	6.16
	6.16

	
	60
	-
	-
	-
	-
	5.63
	5.63
	5.63

	2
	0
	0.53
	-
	3.55
	-
	5.84
	5.84
	5.84

	
	60
	0.89
	-
	5.62
	-
	5.62
	5.62
	5.62

	3
	0
	0.21
	-
	4.53
	-
	5.53
	5.53
	5.53

	
	60
	0.86
	-
	5.30
	-
	5.60
	5.60
	5.60

	4
	0
	0.14
	-
	4.75
	-
	5.52
	5.22a
	5.52

	
	60
	0.96
	-
	5.56
	-
	5.26a
	5.26a
	5.56

	5
	0
	0.29
	-
	3.61
	-
	5.96
	5.96
	5.96

	6
	0
	0.08
	-
	3.63
	-
	5.52
	-
	-

	
	60
	0.33
	-
	5.50
	-
	5.50
	-
	-

	7
	0
	-
	1.72
	-
	5.83
	-
	-
	-

	
	60
	-
	3.22
	-
	5.60
	-
	-
	-

	8
	0
	-
	2.63
	-
	5.54
	-
	-
	-

	
	60
	-
	5.19
	-
	5.88
	-
	-
	-

	9
	0
	-
	4.92
	-
	5.92
	-
	-
	-

	
	60
	-
	5.81
	-
	5.81
	-
	-
	-


aOnly one plaque was present on all plates; this was probably a result of cross-contamination due to time-sensitive experiments as in 5-min treated samples without incubation, or 3-min treated samples with incubation, no viruses were present.


Supplementary Table 7. Virus inactivation (log) after the control treatments.
	Treatment type
	Incubation (min)
	Treatment time (min)

	
	
	5
	10
	15

	Supercavitation
	0
	-
	0.22
	0.19

	PAW
	15
	0.15
	0.72
	1.93

	
	60
	0.61
	1.42
	3.29

	
	Concentration (mg/L)

	
	
	5
	12.5
	25

	H2O2
	15
	0.10
	0.85
	3.52

	
	60
	0.48
	2.47
	5.30


Supplementary Table 8. Reduction of the intensity of the volume of a band (%) on the agarose gel after direct plasma treatments (experiments 1–9) without incubation and after supercavitation control treatment compared to a positive control band. When no bands were observed, the result was 100%. 
	Reduction of the intensity of the band compared to the positive control (%)

	Exp.
	Primer set
	Treatment time (min)

	
	
	1
	2
	3
	4
	5
	10
	15

	1
	1
	-
	-
	-
	-
	100
	100
	100

	
	2
	-
	-
	-
	-
	100
	100
	100

	[bookmark: _Hlk120801577]2
	1
	80
	-
	100
	-
	100
	100
	100

	
	2
	92
	-
	100
	-
	100
	100
	100

	3
	1
	1
	-
	100
	-
	100
	100
	100

	
	2
	18
	-
	100
	-
	100
	100
	100

	4
	1
	5
	-
	100
	-
	100
	100
	100

	
	2
	22
	-
	100
	-
	100
	100
	100

	5
	1
	24
	-
	100
	-
	100
	100
	100

	
	2
	74
	-
	100
	-
	100
	100
	100

	6
	1
	0
	-
	100
	-
	100
	100
	100

	
	2
	0
	-
	100
	-
	100
	100
	100

	7
	1
	-
	89
	-
	100
	-
	-
	-

	
	2
	-
	95
	-
	100
	-
	-
	-

	8
	1
	-
	87
	-
	100
	-
	-
	-

	
	2
	-
	87
	-
	100
	-
	-
	-

	9
	1
	-
	100
	-
	100
	-
	-
	-

	
	2
	-
	100
	-
	100
	-
	-
	-

	Supercavitation
	-
	-
	-
	-
	-
	-
	-
	-

	
	-
	-
	-
	-
	-
	-
	0
	0




Supplementary Table 9. The results of gene expression assays used for determining the effects of plasma-activated water on plant physiology. Relative gene expression values of target genes, normalized to the expression of two validated reference genes, COX and EF-1 are shown for all analyzed plants. PAW, plasma-activated water. 
	Sampling time (days)
	Sample
	Relative gene expression

	
	
	CAT1
	13-LOX
	ACO2
	RD29
	HSP70
	GBSS1

	17
	Control
	0.886
	0.584
	0.347
	1.710
	0.737
	0.446

	
	
	0.625
	0.959
	0.731
	3.516
	0.851
	0.536

	
	
	0.284
	0.946
	0.886
	0.428
	0.914
	0.769

	 
	 
	0.290
	0.911
	0.556
	0.444
	0.849
	1.169

	
	PAW
	0.150
	0.931
	0.581
	0.769
	1.151
	1.206

	
	
	0.212
	1.124
	0.393
	10.180
	0.988
	0.490

	
	
	0.800
	0.671
	0.737
	0.750
	0.846
	0.768

	 
	 
	0.311
	0.982
	0.485
	5.031
	0.892
	0.669

	24
	Control
	0.760
	0.859
	0.652
	0.067
	0.791
	0.901

	
	
	0.707
	0.968
	0.695
	0.085
	0.848
	0.974

	
	
	0.811
	0.656
	0.827
	0.048
	0.708
	0.683

	 
	 
	1.767
	1.138
	1.075
	0.128
	0.699
	2.189

	
	PAW
	1.130
	1.388
	2.390
	0.013
	0.840
	1.408

	
	
	0.962
	1.224
	0.954
	0.138
	0.911
	1.218

	
	
	0.738
	0.925
	1.054
	0.077
	0.835
	0.968

	 
	 
	0.968
	1.328
	1.497
	0.117
	0.845
	1.460

	43
	Control
	1.175
	0.832
	1.241
	0.067
	0.898
	0.838

	
	
	1.303
	0.604
	1.108
	0.043
	0.951
	1.009

	
	
	1.177
	0.582
	0.786
	0.024
	1.049
	0.834

	 
	 
	1.022
	0.778
	1.379
	0.043
	0.885
	0.976

	
	PAW
	1.774
	0.890
	1.773
	0.013
	1.147
	0.802

	
	
	1.232
	0.758
	1.503
	0.029
	0.950
	0.864

	
	
	1.120
	0.713
	1.136
	0.029
	1.024
	0.830

	 
	 
	1.288
	0.594
	1.448
	0.029
	0.851
	0.859





Supplementary Table 10. P values for the expression of six genes in the plants irrigated with plasma-activated water, compared with the control group.
	Sampling time (days)
	Genes

	
	CAT1
	13-LOX
	ACO2
	RD29
	HSP70
	GBSS1

	17
	0.487835
	0.576292
	0.577941
	0.301992
	0.138272
	0.817935

	24
	0.823586
	0.074281
	0.100391
	0.899542
	0.0516
	0.837347

	43
	0.281633
	0.666176
	0.114253
	0.096676
	0.540608
	0.166912





Supplementary Figure 1. Virus concentrations in each experiment after direct plasma treatments.
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Supplementary Figure 2. Comparison of 5-min direct plasma treatment (0- and 60-min incubation), 5-min plasma-activated water (PAW) (15- and 60-min incubation), and 5 mg/L H2O2 (15- and 60-min incubation).
[image: Chart, histogram
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Supplementary Information 1. Treatment of wastewater
To evaluate the inactivation potential of the combined device for contaminated water, we used the influent from a wastewater treatment plant. The influent was autoclaved and filtered with filter paper to remove suspended solids. Water samples were then prepared as described in the manuscript, i.e., 0.43 L of water was spiked with bacteriophage MS2 at a concentration of >105 PFU/mL. The prepared water was treated with plasma for up to 30 minutes. In each experiment, samples were taken after 0, 5, 10, 15, 20, and 30 min and processed immediately after treatment. The pressure ranged from 4.1 to 5.7 kPa and always increased during the experiments. Production of H2O2 also increased with treatment time (up to 25 mg/L after 30 min), whereas pH remained the same. The flow rate was maintained at 1.05 ± 0.15 L/min. Virus concentration and virus inactivation were determined in the same way as described in the main text. Virus inactivation is shown in Supplementary Table 11.
Supplementary Table 11. Virus inactivation (log and %) in influent of wastewater. 
	Experiment
	Virus inactivation

	
	log
	%

	
	Treatment time (min)

	
	5
	10
	15
	20
	30
	5
	10
	15
	20
	30

	1
	0.73
	4.03
	5.17
	5.17
	5.17
	90
	99.993
	100
	100
	100

	2
	0.98
	4.18
	5.86
	5.86
	5.86
	81
	99.991
	100
	100
	100
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