Supplementary table 
	Supplementary Table 1. Effect of diverse herbicides – chemical properties, associative mode of action, toxicological effect and their environmental impact

	Herbicide Name
	IUPAC name
	Types of herbicide
	Mode of action
	Formula (Molecular weight)
	Soil toxicity /other toxicity
	Agriculture or other sector implementation 
	Effectivity
(Environmental/health hazard)
	References 

	[bookmark: _Hlk209444401]Beflubutamid 
	N-benzyl-2-[4-fluoro-3-(trifluoromethyl)phenoxy]butanamide
	Phenyl ethers
	Phytoene desaturase
	C18H17F4NO2
(355.3 g/mol)
	Persist in soil and may have an impact on microorganisms and non-target plants, which raises questions about the long-term toxicity of the substance.
	Used on crops like cereals and soybeans to suppress grasses and broadleaf weeds.
	Remain in the soil, where it could harm non-target plants, contaminate water sources, and endanger the ecosystem.
	[1]

	Picolinafen 
	N-(4-fluorophenyl)-6-[3-(trifluoromethyl)phenoxy]pyridine-2-carboxamide
	Phenyl ethers
	Phytoene desaturase
	C19H12F4N2O2
(376.3 g/mol)
	Concerns over long-term soil toxicity are raised by the fact that picolinafen can linger in soil and could impact non-target plants and soil microbes.
	In non-crop regions as well as in crops like wheat and barley, picolinafen is used to suppress grasses and broadleaf weeds.


	With no evidence of health risks, picolinafen herbicide can linger in soil, perhaps contaminating water and harming non-target plants.
	[2]

	Trifluralin
	2,6-dinitro-N,N-dipropyl-4-(trifluoromethyl)aniline
	Dinitroanilines

	Chlorophyll synthesis
 PPO
	C13H16F3N3O4 (335.28 g/mol)

	Impact on soil microorganisms, which could change microbial communities and functions. 
	In crops like cotton, soybeans, and carrots, trifluralin is used to suppress broadleaf weeds and annual grasses.
	It can persist in soil, contaminating water and perhaps damaging aquatic life and non-target plants.
	[3]

	Fluridone 


	1-methyl-3-phenyl-5-[3-(trifluoromethyl)phenyl]pyridin-4-one
	Diphenyl heterocycles
	Phytoene desaturase
	C19H14F3NO
(329.3 g/mol)
	Fluridone is not very mobile in the soil, yet it can linger and affect plants that are not its intended target. Its sluggish breakdown raises questions about the long-term toxicity of soil, particularly when used repeatedly in delicate situations.
	Delayed systemic herbicide fluridone is used to manage aquatic plants such as hydrilla and Eurasian watermilfoil.
	The herbicide fluridone has the ability to linger in soil, endangering aquatic ecosystems, non-target plants, and wildlife. It can also potentially contaminate water bodies. There may not be many direct risks to human health, according to scant data.
	[4]

	Diflufenican 

	N-(2,4-difluorophenyl)-2-[3-(trifluoromethyl)phenoxy]pyridine-3-carboxamide
	Phenyl ethers
	Phytoene desaturase
	C19H11F5N2O2
(394.3 g/mol)
	Concerns regarding long-term soil toxicity are raised by the fact that diflufenican can linger in soil and may have an impact on non-target plants and soil organisms.
	Applied to several agricultural crops, oilseed rape, and cereals to suppress grasses and broadleaf weeds.
	Little harm to human health but has the ability to linger in soil, contaminate water, impact non-target species, and cause environmental problems.
	[5]

	Norflurazon
	4-chloro-5-(methylamino)-2-[3-(trifluoromethyl)phenyl]pyridazin-3-one
	N-Phenyl heterocycles
	Phytoene desaturase
	C12H9ClF3N3O
(303.67 g/mol)
	Demands over long-term soil toxicity are raised by the fact that norflurazon can linger in soil and could affect microorganisms and non-target plants.
	In crops like peanuts and soybeans, norflurazon is applied as a pre-emergent herbicide to suppress grassy and broadleaf weeds.
	Although norflurazon poses little direct health risks, it may linger in soil, polluting water and perhaps harming non-target plants.
	[6]

	Fomesafen
	5-[2-chloro-4-(trifluoromethyl)phenoxy]-N-methylsulfonyl-2-nitrobenzamide
	Diphenylethers

	Chlorophyll synthesis
 PPO
	C15H10ClF3N2O6S (438.8 g/mol)
	Effect on soil microorganisms, which could have an influence on the diversity and health of soil microbes.
	Used to suppress broadleaf weeds in non-crop regions as well as in crops like cotton and soybeans.


  
	It may damage non-target plants and aquatic life if it persists in soil or water. 
	[7]

	Lactofen
	(1-ethoxy-1-oxopropan-2-yl) 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoate

	Diphenylethers

	Chlorophyll synthesis
 PPO
	C19H15ClF3NO7 (461.8 g/mol)
	Its toxicity to soil microbes may have an effect on the health of the soil and the cycling of nutrients. 
	For broadleaf weeds, such as those found in soybeans and peanuts, lactofen is effective when applied to non-crop areas. 
	Lactofen’s persistence in the soil may cause contamination of water sources and negatively affect aquatic organisms and non-target plants.
	[8]

	Diclofop-methyl 
 
	methyl 2-[4-(2,4-dichlorophenoxy)phenoxy]propanoate
	Aryloxyphenoxypropionates

	Fatty acid synthesis
 ACCase
	C16H14Cl2O4
(341.2 g/mol)
	Adverse effect on soil microbial communities, which could have an influence on ecosystem processes and soil health. 
	Suppresses annual grasses in certain non-crop areas and cereal crops like wheat and barley.
	It has the ability to persist in soil, contaminate water, and harm aquatic life and non-target plants.
	[9]

	Clodinofop 

	(2R)-2-[4-(5-chloro-3-fluoropyridin-2-yl)oxyphenoxy]propanoic acid
	Aryloxyphenoxypropionates

	Fatty acid synthesis
 ACCase
	C14H11ClFNO4
(311.69 g/mol)
	Effect on soil microorganisms, thereby changing the microbial balance and fertility of the soil. 
	Applied to cereal crops such as wheat and barley in order to suppress grassy weeds. 
	It has the ability to linger in soil, contaminate water, and harm aquatic life and non-target plants.
	[10]

	Sethoxydim 


	[bookmark: _GoBack]2-[(E)-N-ethoxy-C-propylcarbonimidoyl]-5-(2-ethylsulfanylpropyl)-3-hydroxycyclohex-2-en-1-one
	Cyclohexanediones

	Fatty acid synthesis
 ACCase
	C17H29NO3S (327.5 g/mol)
	Adverse effect on soil microorganisms, which could change microbial communities and the way the soil operates. 
	In broadleaf crops such as vegetables, cotton, and soybeans, sethoxydim suppresses grassy weeds. 
	It might remain in soil, contaminating possible water supplies and harming wildlife and non-target plants.
	[11]

	Thiobencarb
	S-[(4-chlorophenyl)methyl] N,N-diethylcarbamothioate
Compute by Lexichem TK
	Thiocarbamate
	Very long chain fatty acid synthases
	C12H16ClNOS
(257.78 g/mol)
	The potential for harm to soil microbial activity can have an effect on soil health and nitrogen cycle.
	Used to suppress grassy weeds, particularly in rice paddies. 
	It may remain in water systems and have an impact on non-target plants and aquatic life.
	[12]

	Clomazone
	2-[(2-chlorophenyl)methyl]-4,4-dimethyl-1,2-oxazolidin-3-one
	Isoxazolidinone
	Deoxy-D-xylulose phosphate synthase
	C12H14ClNO2
(239.70 g/mol)
	Disputes over long-term soil toxicity are raised by the fact that clomazone can linger in soil and could harm microorganisms and non-target plants.
	Broadleaf weeds and grasses are managed using clomazone in non-crop regions and in crops including cotton, peanuts, and soybeans.
	Clomazone can persists in soil, damaging non-target plants and perhaps poisoning water. There aren’t many immediate health risks.
	[13]

	Chlorimuron -ethyl
	ethyl 2-(4-chloro-6-methoxypyrimidin-2-ylcarbamoylsulfamoyl)benzoate
	Sulfonylureas
	ALS; branched-chain amino acids
	C15H15ClN4O6S
(386.76 g/mol)
	Soil texture and organic matter levels can affect and reduced soil microbial activity.
	Peanuts, soybeans, and non-crop areas should use selective post-emergence weed management to get control of yellow nutsedge and specified broadleaf weeds. 



	The environment, human health, and soil health are all at risk from this herbicide.

	[14]

	Amitrole
	1H-1,2,4-triazol-5-amine
	Triazoles
	Carotenoid synthesis
	C2H4N4
(84.08 g/mol)
	Frequent use of amitrole can cause leaching and soil pollution, which can affect surface and groundwater.
	Amitrole exhibits a broad spectrum of activity against both annual and perennial broad leaf and grass-type weeds, and is mainly applied as a postemergent nonselective herbicide.
	Due to its high water solubility and weak soil particle adhesion, amitrole has a moderate potential to contaminate groundwater.
	[15]

	Pyraflufen
	ethyl 2-[2-chloro-5-[4-chloro-5-(difluoromethoxy)-1-methylpyrazol-3-yl]-4-fluorophenoxy]acetate
	Monofluorobenzenes
	Oxidation of protoporphyrinogen IX
	C15H13Cl2F3N2O4 (413.2 g/mol)
	Affect soil microorganisms, changing soil health and microbial diversity.
	Control broadleaf weeds in crops like peanuts and soybeans. 
	It has the ability to remain in soil, where it may contaminate water and harm aquatic life and non-target plants.  
	[16]

	Flufenacet
	N-(4-fluorophenyl)-N-propan-2-yl-2-[[5-(trifluoromethyl)-1,3,4-thiadiazol-2-yl]oxy]acetamide
	Oxyacetamide
	Very long chain fatty acid synthases
	C14H13F4N3O2S
(363.33 g/mol)
	Ability to modify the variety and activity of soil microorganisms.
	In crops including wheat, barley, and maize, flufenacet is used to suppress annual grasses and broadleaf weeds. 

	It affects aquatic life and non-target plants by persisting in soil and water. 
	[17]

	Cinmethylin
	(1S,2R,4R)-1-methyl-2-[(2-methylphenyl)methoxy]-4-propan-2-yl-7-oxabicyclo[2.2.1]heptane
	Cinmethylin
	Fatty acid thioesterase
	C18H26O2
(274.4 g/mol)
	Toxic effect on soil microorganisms, which could have an influence on the fertility and health of the soil. 
	In crops like rice and cereals, cinmethylin suppresses grassy weeds.  
	It may damage non-target plants and aquatic life when remaining in soil and water. 
	[18]

	Bensulide
	N-[2-di(propan-2-yloxy)phosphinothioylsulfanylethyl]benzenesulfonamide
	Organophosphate
	Cell division in root tips
	C14H24NO4PS (397.5 g/mol3

	Effect on soil bacteria, which could have an impact on microbial activity and soil health.
	In crops like vegetables and ornamental plants, bensulide suppresses annual grasses and broadleaf weeds.
	It could persist in soil, polluting water and harming aquatic life and unexpected plant life.
	[19]

	Halosulfuron-methyl
	methyl 3-chloro-5-[(4,6-dimethoxypyrimidin-2-yl)carbamoylsulfamoyl]-1-methylpyrazole-4-carboxylate
	Pyrazole
	Biosynthesis of the essential amino acids valine and isoleucine
	C13H15ClN6O7S (434.81 g/mol)
	It might have an effect on soil microorganisms, throwing off microbial communities and harming soil health.
	Reduces sedges and broadleaf weeds in crops like soybeans and maize.
	Because halosulfuron-methyl can persists in soil, it may contaminate water and have an adverse effect on aquatic life and non-target plants.
	[20]

	Endothall
	7-oxabicyclo[2.2.1]heptane-2,3-dicarboxylic acid;hydrate
	Dicarboxylic acid
	Lipid and protein biosynthesis
	C8H12O6
(204.18 g/mol)
	Impact on microorganisms in the soil, which could change the microbial activity in treated areas.
	In water bodies and non-crop regions, endothall reduces algae and aquatic weeds.
	It may affect non-target plants and habitats and be harmful to aquatic life.
	[21]

	MCPA
	2-(4-chloro-2-methylphenoxy)acetic acid
	Phenoxy




 


	Auxin mimic 
	C9H9ClO3
(200.62 g/mol)
	Impact on soil microbes, which could interfere with microbial activity and the health of the soil.
	In pasture crops, grasslands, and cereals, MCPA reduces broadleaf weeds. 
	It might remain in water and soil, polluting sources of water and harming aquatic life and non-target plants.
	[22]

	Chlorophenoxy
	2-(4-chlorophenoxy)acetic acid
	Phenoxy


	Auxin mimic
	C8H7ClO3
(186.59 g/mol)
	Effect on soil microorganisms, changing the microbial community and soil quality.
	Broadleaf weeds are managed by chlorophenoxy herbicides in both crop and non-crop regions.
	They have the ability to remain there, so contaminating water and soil, harming aquatic ecosystems and non-target plants.
	[23]

	Hexazinon
	3-cyclohexyl-6-(dimethylamino)-1-methyl-1,3,5-triazine-2,4-dione
	Triazine






	Photosystem II inhibitor
	C12H20N4O2
(252.31 g/mol)
	Impact on soil microorganisms, which could interfere with microbial activity and soil processes.
	In forestry, non-crop areas, and certain crops, hexazinone controls grasses and broadleaf weeds.
	It may contaminate water supplies and have an adverse effect on aquatic life and non-target plants by leaching into groundwater.
	[24]

	Chlorotoluron 
	3-(3-chloro-4-methylphenyl)-1,1-dimethylurea
	Ureas
	Photosynthesis PhotosystemIID1protein 
	C10H13ClN2O
(212.67 g/mol)
	The impact on soil microbial populations has the potential to modify nutrient cycles and soil health. 
	Reduced with chlorotoluron in cereal crops such as wheat and barley
	Chlorotoluron is persistent and can contaminate water, destroy aquatic life and non-target plants. 
	[25]

	Acifluorfen
	5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoic acid
	Diphenyl ether
	Protoporphyrinogen oxidase (PPO) inhibitor
	C14H7ClF3NO5
(361.65 g/mol)
	It might have an effect on soil microbes, possibly interfering with microbial activity and soil health.
	Broadleaf weeds are controlled in soybeans and peanuts by acifluorfen. 
	Acifluorfen might continue, potentially contaminating water sources and damaging non-target plants and aquatic life.
	[26]

	Aclonifen
	2-chloro-6-nitro-3-phenoxyaniline
	Diphenyl ether
	Carotenoid biosynthesis inhibitor



 

	C12H9ClN2O3
(264.66 g/mol)
	Impact on soil microorganisms, which could change the health of the soil and microbial activity.
	In crops like potatoes and sugar beets, aclonifen controls grasses and broadleaf weeds.
	It might remain in soil, polluting water and harming aquatic habitats and non-target plants.
	[27]

	Acrolein
	prop-2-enal
	Aldehyde














	Cell membrane disruptor

	C3H4O
(56.06 g/mol)
	Effect on soil microorganisms, changing microbial populations and soil functions in the process.
	In irrigation systems and bodies of water, acrolein suppresses algae and aquatic weeds.
	It can have an impact on ecosystems and non-target plants, and it is extremely harmful to aquatic life.
	[28]

	Benazolin
	4-chloro-2,3-dihydro-2-oxo-1,3-benzothiazol-3-ylacetic acid
	Benzoic acid
	Inhibits auxin transport
	C₉H₆ClNO₃S (243.67 g/mol)
	Impact on soil microorganisms, which could upset the microbial equilibrium and harm the soil.
	Reduces grasses and broadleaf weeds in rice and other crops. 
	It can remain in water and soil, polluting sources of water and harming aquatic life and non-target plants.
	[29]

	Imazaquin
	2-[(4R)-4-methyl-5-oxo-4-propan-2-yl-1H-imidazol-2-yl]quinoline-3-carboxylic acid
	Imidazolinones
	ALS; branched-chain amino acids
	C17H17N3O3
(311.341 g/ mol)
	Reduced soil microbial activity, but its long-term effects on soil microorganisms are generally considered minimal.
	Herbicide that selectively controls grasses and broadleaf weeds before, during, and after their emergence. It is applied on ornamentals, turf, corn, wheat, and soybeans.

	Toxic to Animals, human, aquatic and environment.
	[30]

	Carbozole
	9H-carbazole
	Imidazole

	Action of thyroid peroxidase
	C12H9N
(167.21 g/mol)
	Effect on soil microbes, which could have an impact on microbial activity and soil health.
	Manage grasses and broadleaf weeds in crops like wheat and soybeans.
	It has the ability to continue in soil, where it may contaminate water sources and have an adverse effect on aquatic and non-target plant life.
	[31]

	Chloramben
	3-amino-2,5-dichlorobenzoic acid
	Benzoic acid





	Auxin mimic 

	C7H5Cl2NO2 (206.02 g/mol)

	Ability to disturb microbial ecosystems and soil health by influencing soil microorganisms.
	Inhibits grasses and broadleaf weeds in crops like peanuts and beans.
	It may remain affecting aquatic ecosystems and non-target plants as well as possibly poisoning water sources.
	[32]

	Chlorebutanol
	1,1,1-trichloro-2-methylpropan-2-ol
	Sulfonylurea
	Photosystem II inhibitor

	C4H7Cl3O (177.45 g/mol)
	Effect on soil microbes, which could have an impact on microbial activity and soil health.
	Reduces grasses and broadleaf weeds in crops like barley and wheat. 
	It may continue in soil, where it could contaminate water sources and harm aquatic life and non-target plants.
	[33]

	Cinidon-ethyl
	ethyl (Z)-2-chloro-3-[2-chloro-5-(1,3-dioxo-4,5,6,7-tetrahydroisoindol-2-yl)phenyl]prop-2-enoate
	Pyridine

	Protoporphyrinogen oxidase (PPO) inhibitor
	C19H17Cl2NO4
(394.2 g/mol)
	Ability to modify microbial populations and soil health via influencing soil microorganisms.
	Broadleaf weeds are controlled with cinidon-ethyl in crops like sunflowers and soybeans.
	It may remain, affecting aquatic ecosystems and non-target plants as well as possibly poisoning water sources.
	[34]

	Chlorphthalim
	2-chloro-5-(1-hydroxy-3-oxo-2H-isoindol-1-yl)benzenesulfonamide

	Phthalimide








 

	Eletrolyte reabsorption
	C14H11ClN2O4S
(338.8 g/mol)
	Effect on soil microorganisms, which could interfere with microbial activity and the functions of the soil.
	Broadleaf weeds are managed by chlorphthalim in both crop and non-crop regions.
	It may have an impact on aquatic life and non-target plants due to its ability to linger in both soil and water.
	[35]

	Cypyrafluone
	1-{2-chloro-3-[3-cyclopropyl-5-hydroxy-1-methyl-(1H-pyrazole-4-carbonyl)]-6-(trifluoromethyl)phenyl}piperidin-2-on
	Pyrazole


	Inhibition of fatty acid biosynthesis

	C20H19ClF3N3O3
(441.8 g/mol)
	Impact on soil microbes, which could change the diversity of microbes and the condition of the soil.
	Reduces grasses and broadleaf weeds in crops like maize and soybeans. 
	It has the ability for remaining in soil, where it may contaminate water supplies and have an effect on aquatic species and non-target plants.
	[36]

	Picloram
	4-amino-3,5,6-trichloropyridine-2-carboxylic acid
	Picolinates
	F-box proteins
	C6H3Cl3N2O2
(241.459 g/mol)
	In addition to being highly phytotoxic, picloram is persistent and readily leaches into ground water in all types of soil.
	A systemic herbicide called picloram is applied to pastures, forestry, rangelands, deeply rooted herbaceous weeds, and small grain crops.
	Picloram can contaminate both surface and groundwater since it is a highly mobile and persistent environmental contaminant. Additionally, it may seep through treated plants’ roots and be absorbed by surrounding plants.
	[37]

	Aminopyralid
	4-amino-3,6-dichloropyridine-2-carboxylic acid
	Pyridine carboxylic acid
	Synthetic auxin
	C6H4Cl2N2O2 (207.01 g/mol)

	Although aminopyralid is not harmful to soil microorganisms, it may persist in the soil and harm delicate plants for several months.
	Manage persistent broadleaf weeds in pastures, rangelands, and non-crop regions.
	It may persist in the soil and contaminate compost, which can affect crops that are susceptible.
	[38]

	Diethatyl
	2-(N-(2-chloroacetyl)-2,6-diethylanilino)acetic acid
	Chloroacetamide
	Long-chain fatty acid inhibitor
	C14H18ClNO3(283.75 g/mol)

	Impact on soil microorganisms, which could change the health of the soil and microbial activity.
	In crops like maize and soybeans, diethatyl reduces broadleaf weeds and annual grasses.
	It has the ability to persist in both soil and water, perhaps poisoning water sources and harming aquatic life and non-target plants.
	[39]

	Antracol

	zinc;N-[1-(sulfidocarbothioylamino)propan-2-yl]carbamodithioate
	Narcotic analgesics
	Cell membranes
	C5H8N2S4Zn
(289.8 g/mol)
	Impact on soil microbes, which could change the diversity of microbes and the condition of the soil.
	Broadleaf weeds are managed crops like soybeans and sugarcane.
	It can persists, affecting aquatic life and non-target plants as well as possibly poisoning water sources.
	[40]

	Quinclorac
	3,7-dichloroquinoline-8-carboxylic acid
	Phenoxycarboxylates
	F-box proteins
	C10H5Cl2NO2
(242.05 g/mol)
	At standard dosages (0.67 microg x g(-1)), quinclorac is not harmful to soil microorganisms. On the other hand, oxidative damage and the inhibition of microbial metabolism and reproduction can result from elevated quinclorac concentrations.
	Control weeds in rice crops, but it’s also applied to other crops and can be found in several lawn-care products sold at home.
	Herbicide quinclorac poses a risk to human health and the environment. It is a widespread herbicide used in rice cultivation, and its residue in soil and water poses serious risks to aquatic life as well as future crops.
	[41]

	Lufenuron
	N-[[2,5-dichloro-4-(1,1,2,3,3,3-hexafluoropropoxy)phenyl]carbamoyl]-2,6-difluorobenzamide
	Phenylurea
	Photosystem II inhibitor
	C17H8Cl2F8N2O3 (511.1 g/mol)

	Effect on soil microbes, which could interfere with microbial activity and the health of the soil.
	In crops like sugarcane and cereals, fenuron suppresses grasses and broadleaf weeds.
	It might stay in soil and water, polluting sources of water and harming aquatic life and non-target plants.
	[42]

	Chlorsulfuron
	1-(2-chlorophenyl)sulfonyl-3-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea
	Sulfonylureas
	ALS; branched-chain amino acids
	C12H12ClN5O4S (357.77 g/mol)

	Low levels of both acute and long-term toxicity in animals and before use, the pH of the soil should be evaluated because higher pH slow down the rate of breakdown.
	As chlorsulfuron has a strong affinity for flax plants, it is recognised as a possible crop protection agent. Chlorsulfuron is mostly employed in cereal crops (such as wheat, barley, and oat) to suppress broad-leaf weeds.
	Incredibly efficient at even lower doses than conventional herbicides and carries a significant risk of contaminating groundwater.
	[43]

	Haloxyfop
	2-[4-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]oxyphenoxy]propanoic acid
	Aryloxyphenoxypropionate, FOP
	Acetyl-CoA carboxylase (ACCase) inhibitor

	C15H11ClF3NO4 (361.70 g/mol)

	Impact on soil microbes, which could change the microbial populations and overall health of the soil.
	In cereals and soybeans, among other crops, haloxyfop reduces grassy weeds.
	It may linger, affecting aquatic ecosystems and non-target plants as well as possibly poisoning water sources.
	[44]

	Tralkoxydim
	(RS)-2-[(EZ)-1-(ethoxyimino)propyl]-3-hydroxy-5-mesitylcyclohex-2-en-1-one
	Cyclohexanediones

	Fatty acid synthesis
 ACCase
	C20H27NO3 
(329.43 g/mol)
	It may have an effect on microbial communities in the soil, changing microbial diversity and nitrogen cycling. 
	In cereal crops such as wheat and barley, tralkoxydim is used to suppress annual grasses. 

	It has the ability to remain in soil, contaminate water, and harm aquatic life and non-target plants. 
	[45]

	Isoxaflutole
	(5-cyclopropyl-1,2-oxazol-4-yl)-[2-methylsulfonyl-4-(trifluoromethyl)phenyl]methanone
	Isoxazole
	Carotenoid synthesis
	C15H12F3NO4S
(359.3 g/mol)
	Soil bacterial populations may become less diverse as a result of isoxaflutole use. On the other hand, raising the pH of the soil might enhance the variety and organisation of the soil microflora.
	In maize and sugarcane, preemergence suppression of a broad spectrum of significant broadleaf and grass weeds results in distinctive foliar bleaching activity in vulnerable species before plant death.
	Low amounts of isoxaflutole can be hazardous to certain plants, and if it travels outside the application area, it may harm or even kill non-target plants. Additionally, it is somewhat poisonous to freshwater fish and extremely toxic to aquatic vegetation.
	[46]

	Oryzalin


	4-(dipropylamino)-3,5-dinitrobenzenesulfonamide
	Dinitroanilines

	Chlorophyll synthesis
 PPO
	C12H18N4O6S (346.36 g/mol)

	Remain in soil, damaging non-target plants and perhaps poisoning water. There aren’t many immediate health risks.
	In crops including soybeans, peanuts, and ornamental plants, oryzalin is used to suppress annual grasses and broadleaf weeds.
	Risks have been raised over oryzalin’s long-term soil toxicity due to its persistence in soil and potential effects on non-target plants and soil microbes.
	[47]

	Lancotrione
	2-[[2-chloro-3-[2-(1,3-dioxolan-2-yl)ethoxy]-4-methylsulfonylphenyl]-hydroxymethylidene]cyclohexane-1,3-dione
	Triketone

	HPPD
	C19H21ClO8S
(444.9 g/mol)
	Effect on soil microbes, which could have an impact on microbial activity and soil health.
	In crops such as corn and soybeans, lancotrione inhibits grasses and broadleaf weeds.
	It can stay in water and soil, polluting sources of water and harming aquatic life and non-target plants.
	[48]

	Quizalofop -p-ethyl

	ethyl (2R)-2-[4-(6-chloroquinoxalin-2-yl)oxyphenoxy]propanoate
	Aryloxyphenoxypropionates

	Fatty acid synthesis
 ACCase
	C19H17ClN2O4
(372.8 g/mol)
	Toxic effect on soil microorganisms, which could upset soil ecosystems.
	To manage annual and perennial grasses in broadleaf crops such as sugar beets, sunflowers, and soybeans.


	It may persist in water and soil, endangering aquatic ecosystems and non-target species. 
	[49]
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