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Table S1 Genes, primer names, and primer sequences used for PCR analysis.
	Gene name
	Primer name
	Primer Sequence
	Ref.

	sulE
	 sulEF1
	5’-CTGATTGCATATGGAAACTGACAACGTGGAGCT-3’
	[1]

	
	sulER1
	5’-TACAAGCTTGCTTTCGTTCTGATCTAAGC-3’
	

	vegetative 
catalase 1
	veg2F
	5’-GGAATTCATGAGTTCAAATAAACTGACAAC-3’
	

	
	veg2R
	5’-CCGCTCGAGTTAAGAATCTTTTTTAATCGGC-3’;
	

	Acetoin
 dehydrogenase E1
	adE2F
	5’-CGGGATCCATGGCGAGAGTCATAAGCATGTC-3’
	

	
	adE2R
	5’-CCGCTCGAGTTAATTCAATGCCGGCTCGC-3’
	

	manganese 
ABC transporter
	mABCtF
	5’-CATGCATATGAAAAGCGCTGATCAGCAA-3’
	[2]

	
	mABCtR
	5’-CATGCTCGAGTTATTTAGTAATCG-3’
	

	Vegetative
 catalase 1
	veg1F
	5’-CATGCATATGAGTTCAAATAAACTGACA-3’
	

	
	veg1R
	5’-CATGCTCGAGTTAAGAATCTTTTTTAATCGGCAA-3’
	

	acetoin dehydrogenase E1
	adE1F
	5’-CATGCATATGGCGAGAGTCATAAGC-3’
	

	
	adE1R
	5’-CATGCTCGAGTTAGGCTCGC-3’
	

	P450SU1 and its adjacent ferredoxin, Fd1 (CYP 105A1 gene)
	P450SU1-Fd1F
	5’-GTCATATGACCGATACCGCCACGACG-3’
	[3]

	
	P450SU1-Fd1R
	5’-CTGGATCCTATTCCGTGTCCTCGACG-3’
	




Table S2 Primers and corresponding temperatures optimised for PCR use.
	Primer pair name
	Temperature [°C]

	Sul E1
	56

	mABCt-1
	65

	Veg-1
	58

	Veg-2
	56

	AdE1
	58

	adE2
	65

	P450 SU-1 
	65




Table S3 Genes, primer names, and primer sequences used for qPCR analysis.
	Target Gene
	Primer name
	Forward sequence
	Reverse sequence

	sulE
	Hz-sulE
	5’-CGACGGCCTGAAAAGAGGAT-3’
	5’-AGGAACAGAGGGCCGATACT-3’

	manganese
ABC transporter
	Bs-ABC
	5’-CTGCTGCATCGGCAATTTGA-3’
	5’-TGGCAGCAGTACTTTTTGCG-3’

	Vegetative
catalase 1
	Bs-vegcat
	5’-CGATTTGGCGCAGCTTGATT-3’
	5’-TCAAGCCGGCGATCTGTATC-3’

	acetoin dehydrogenase E1
	Bs-Actdh
	5’-GAAAGAGCAAGAAACGGCGG-3’
	5’-AGGTGCTCAACTCTTTCATCC-3’

	16 S rRNA
	F968 Forward R1401 Reverse
	5’-AACGCGAAGAACCTTAC-3’
	5’-CGGTGTGTACAAGACCC-3’
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Fig. S1 FTIR spectrum of N-tetradecylcholine iodosulfuron-methyl [C14CHOL][ISM].








[image: H NMR]1H NMR (400 MHz, DMSO-d6) δ [ppm] = 0.86 (3H, t, J = 6.8 Hz); 1.24 (21H, m); 1.67 (2H, m); 2.33 (3H, s); 3.10 (6H, s); 3.41 (7H, m); 3.83 (8H, m); 5.28 (1H, m); 7.24 (1H, d, J = 8.1 Hz); 7.90 (1H, dd, J12 = 8.0 Hz, J13 = 1.7 Hz); 8.31 (1H, d, J = 1.8 Hz), 9.21 (1H, s).



Fig. S2 1H NMR spectrum of N-tetradecylcholine iodosulfuron-methyl [C14CHOL][ISM].



[image: ]13C NMR (100 MHz, CD3OD) δ [ppm] = 13.9, 21.8, 22.1, 25.1, 25.8, 28.7, 29.0, 31.3, 50.8, 52.7, 54.3, 54.9, 64.1, 64.5, 96.3, 129.3, 130.8, 137.3; 138.6, 144.4, 155.0, 165.5, 168.3, 170.6, 177.7. 
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[bookmark: _Hlk155567434]Fig. S3 13C NMR spectrum of N-tetradecylcholine iodosulfuron-methyl [C14CHOL][ISM].
















Fig. S4 The influence of the tested HILs and reference herbicide on the cornflower biotypes resistant (R) and sensitive (S) to ALS inhibitors.

Fig. S5 Analysis of the root surface microbiome composition of susceptible and herbicide-resistant cornflower. C –  untreated control; H – herbicide treatment; HILs – herbicidal ionic liquid treatment.











Table S4 CT target/CT 16 S values and SEM values obtained from qPCR analysis of gene abundance in the environment.
	Suscceptible Biotype

	Root Surface
	ABC
	Vegecat
	ACTH
	SulE

	Control
	2.40 ± 0.2
	-
	-
	3.36 ± 0.16

	Herbicide
	3.54 ± 0.36
	4.36 ± 0.35
	-
	4.46 ± 0,45

	HILs
	2.70 ± 0.02
	4.64 ± 0.16
	-
	2.55 ± 0.12

	Root Tissue
	ABC
	Vegecat
	ACTH
	SulE

	Control
	3.70 ± 0.07
	-
	3.94 ± 0.11
	-

	Herbicide
	4.52 ± 0.2
	4.36 ± 0.18
	-
	

	HILs
	2.50 ± 0.11
	4.89 ± 0.09
	-
	3.80 ± 0.23

	Stem Surface
	ABC
	Vegecat
	ACTH
	SulE

	Control
	-
	-
	-
	-

	Herbicide
	2.46 ± 0.11
	2.39 ± 0.12
	-
	2.30 ± 0.18

	HILs
	-
	-
	-
	-

	Stem Tissue
	ABC
	Vegecat
	ACTH
	SulE

	Control
	-
	-
	-
	-

	Herbicide
	-
	4.41 ± 0.18
	-
	2.27 ± 0.13

	HILs
	-
	-
	-
	-

	Resistant Biotype

	Root Surface
	ABC
	Vegecat
	ACTH
	SulE

	Control
	2.45 ± 0.08
	- 
	- 
	2.37 ± 0.12

	Herbicide
	 -
	- 
	- 
	- 

	HILs
	4.64 ± 0.07
	- 
	 -
	- 

	Root Tissue
	ABC
	Vegecat
	ACTH
	SulE

	Control
	 -
	 -
	- 
	- 

	Herbicide
	4.00 ±0.26
	- 
	- 
	- 

	HILs
	 -
	 -
	- 
	- 

	Stem Surface
	ABC
	Vegecat
	ACTH
	SulE

	Control
	3.76 ± 0.13
	3.87 ± 0.07
	- 
	- 

	Herbicide
	3.64 ± 0.17
	4.40 ± 0.12
	2.15 ±0.03
	- 

	HILs
	2.24 ± 0.13
	 -
	3.96 ±0.07
	- 

	Stem Tissue
	ABC
	Vegecat
	ACTH
	SulE

	Control
	 -
	2.63 ±0.05
	2.39 ±0.08
	- 

	Herbicide
	2.72 ±0.12
	6.03 ±0.43
	4.91 ±0.3
	- 

	HILs
	 -
	 -
	 -
	- 
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Herbicidal ionic liquds	0.71193406333091447	1.1836459687802741	0.71193406333091447	1.1836459687802741	Susceptible biotype	Resistant biotype	86.744505494505489	9.5596007046388678	Commercial herbicide	13.210851390530243	8.6909560667821655	13.210851390530243	8.6909560667821655	Susceptible biotype	Resistant biotype	94.171899529042392	18.367586611861441	
Fresh weight reduction [%]




Proteobacteria	C	H	HILs	C	H	HILs	96268	159482	107150	124144	97977	162562	Firmicutes	C	H	HILs	C	H	HILs	8841	2980	9649	270	9186	16110	Actinobacteria	C	H	HILs	C	H	HILs	4	60	30	21	41	32	Cyanobacteria	C	H	HILs	C	H	HILs	0	2	20	12	4	18	Bacteroidetes	C	H	HILs	C	H	HILs	8	0	8	6	435	307	Others	C	H	HILs	C	H	HILs	38	51	53	14	39	52	
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