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Online Resource 1: Physical control methods, herbicides and herbicide application methods for control of F. japonica

Supplementary Table S1.1 Summary of key herbicide groups employed within the present field trial. The Herbicide Resistance Action Committee (HRAC) and Weed Science Society of America (WSSA) classification systems are based on the site of action and mechanism of action, respectively (Mallory-Smith and Retzinger 2009). PPO inhibitors are investigated here for the first time; all other herbicide groups are currently used for the control of F. japonica in Europe and North America. Examples of active ingredients (a.i.), mode of uptake, plant mobility and legislative requirements are shown. Note that only specific (biactive) formulations of glyphosate are approved for use in or near water in the UK. a.i. = active ingredient; PRE = pre-emergent; POST = post-emergent.
	HRAC Group
	WSSA Group
	Site of action
	Mechanism of action
	Example of a.i.
	Mode of uptake
	Plant mobility
	Use near water?

	B
	2
	Acetolactate synthase (ALS)/acetohydroxy acid synthase (AHAS) inhibitor
	Inhibition of ALS/AHAS - inhibits amino acid formation
	Flazasulfuron
	Leaves
	Phloem; xylem
	No

	E
	14
	Protoporphyrinogen oxidase (PPO) inhibitor
	Inhibition of PPO - inhibits growth; tissue bleaching; necrosis
	Flumioxazine
	Leaves; roots
	Phloem
	No

	G
	9
	Aromatic amino acid (AAA) synthesis inhibitor
	Inhibition of the enzyme 5-enolpyruvylshikimimate-3-phosphate synthase (EPSPS) - inhibits amino acid formation
	Glyphosate
	Leaves; roots
	Phloem
	Yes

	O
	4
	Synthetic auxin
	Synthetic auxin growth regulator - disrupts normal cell and tissue formation
	2,4-D - dimethlamine salt
	Leaves; roots
	Phloem; xylem
	No
















Supplementary Table S1.2 Summary of herbicide application methods (Child and Wade 2000; Gover 2005; Kabat et al. 2006; Skibo 2007; EA 2013; Clements et al. 2016).
	Application method
	Description
	Advantages
	Limitations

	Foliar and soil spray
	Herbicide application using a range of sprayer equipment, including: hand-held, knapsack and large volume sprayers
	· Efficient
· Cost effective
	· Certain herbicides may not be used near water


	Cut and fill
	Stem is cut and herbicide is administered directly into stem cavity, there are substantial differences in reported cut and fill methods
	· Perceived as a more targeted application method by landowners and the general public

	· Labour intensive
· Poor dosage control
· Large volumes of herbicide required
· Should not be used near water due to production of F. japonica propagules
· Foliar spot treatment of regrowth required in subsequent years

	Stem injection
	Herbicide is applied directly into the stem cavity using an injection device, there are substantial differences in reported cut and fill methods
	· Can be used in inclement weather
· Perceived as a more targeted application method by landowners and the general public
	· Labour intensive
· Large volumes of herbicide required
· Foliar spot treatment of regrowth required in subsequent years

	Weed wiping
	Herbicide is applied directly into the leaf surface using a variety of devices, there are substantial differences in reported weed-wiping methods
	· Perceived as a more targeted application method by landowners and the general public
	· Labour intensive
· Foliar spot treatment of regrowth required in subsequent years




















Supplementary Table S1.3 Summary of F. japonica physical control treatments and their suitability for integration with chemical control treatments (Child and Wade 2000; Gover 2005; Kabat et al. 2006; Skibo 2007; EA 2013; Clements et al. 2016).
	Method
	Desired effect
	Timing
	Frequency

	Cutting, using strimmer (1, 2 and 3), mower (3 and 4) and thrasher (2). Grazing may be applicable
	1. Removal of dead stems
	1. Autumn/winter
	1. Annually

	
	1. Reducing plant height prior to chemical treatment
	1. March - August (allow plants to re-grow to 0.5-1.0 m before herbicide application)
	1. As required

	
	1. Reducing vigour of plant
	1. March - October
	1. Four times a year

	
	1. Prevent spread of F. japonica
	1. Throughout the growing season (October - March)
	1. In case of mowing, repeat fortnightly and allow livestock to graze throughout growing season, prior to stocking

	Pulling 
	· Removal of individual knotweed stems
	· All year
	· As shoots emerge

	Digging
	1. Elimination of knotweed
	1. All year, preferably spring and summer
	1. Once, if carried out correctly

	
	1. Disturb rhizome, promoting growth and susceptibility to chemical control
	1. During late autumn/winter or early in growing season (March - October)
	1. Annually, as required

	Covering (1), barrier membranes (2) and encapsulation (3)
	1. Covering of knotweed using a geotextile is intended to smother knotweed, depleting energy resources and causing death
	1. All year
	1. Requires cover to be maintained for at least one growing season

	
	1. Barrier membranes involves laying geotextiles to minimise/prevent lateral spread of rhizome
	1. Permanent
	1. Permanent

	
	1. Encapsulation involves burial of infective material within a geotextile barrier, preventing knotweed regrowth
	1. Permanent
	1. Permanent

	Burning
	1. Reduce total biomass
	· All year
	· Once, before burial

	
	1. Reduce knotweed tissue viability
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