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Online Resource 4: F. japonica field trial herbicide properties, manufacturers and suppliers

Supplementary Table S4.1 Herbicide products selected for use in the F. japonica field trial, including physical properties, fields of use, legal designations and UK inclusion date. Herbicide products are organised according to the Herbicide Resistance Action Committee (HRAC) classification system. Note that from August 2014 only specific (biactive) formulations of glyphosate are approved for use in or near water in the UK and from June 2015 picloram was withdrawn from use in the UK (Mallory-Smith and Retzinger 2009). Where: PRE, product pre emergent herbicidal activity and POST product post emergent herbicidal activity.
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Supplementary Table S4.2 Herbicide product and spray adjuvant manufacturers and suppliers. Where trade names appear, no discrimination is intended and no endorsement by Swansea University College of Science is implied.
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Herbicide 
product



Active 
ingredients



Site of 
action Mechanism of action HRAC 



Group
WSSA 
Group



Chemical 
family Properties Apply Mode of 



uptake
Plant 



mobility Residual Use near 
water Adjuvant CAS 



number
MAPP 



number
Hazard 
code



Risk 
phrases



Concentra
tion (g/L)



Inclusion 
date



Glyfos 
Proactive®



Glyphosate - 
isopropylamine 



salt



Aromatic 
amino acid 
synthesis 
inhibitor - 
glycine



Inhibition of the 
enzyme 5-
enolpyruvylshikimimat
e-3-phosphate 
synthase (EPSPS) - 
inhibits amino acid 
formation



G 9 Glycine
Non-



selective; 
systemic



POST Leaves; 
roots Phloem − + + 038641-94-



0 11976 N R51, 53 480 2018



Chikara® Flazsulfuron
ALS/AHAS 
inhibitor - 



sufonylurea



Inhibition of 
acetolactate (ALS) and 
actohydroxy acid 
(AHAS) - inhibits 
amino acid formation



B 2 Sulfonylure
a



Selective; 
systemic



POST; 
PRE Leaves Phloem; 



xylem + − + 104040-78-
0 14189 N R50/53



N/A -  water 
dispersible 



granule 
containing 
25% w/w 



flazasulfuron



2014



Digital® Flumioxazine
PPO 



inhibitor - 
triazolinone



Inhibition of 
protoporphyrinogen 
oxidase (PPO) - 
inhibits growth; tissue 
bleaching; necrosis 



E 14
N-



phenylphth
alamide



Non-
selective; 



non-
systemic 
(contact)



POST; 
PRE



Leaves; 
roots Phloem + − − 103361-09-



7 13561 T, N R61, 
R50/53 300 2018



Depitox®
2,4-D - 



dimethlamine 
salt



Synthetic 
auxin - 



phenoxy



Synthetic auxin growth 
regulator - disrupts 
normal cell and tissue 
formation



O 4
Phenoxy 



carboxylic 
acid



Selective; 
systemic POST Leaves; 



roots
Phloem; 
xylem − − + 002008-39-



1 13258 Xn;N R22, 41, 
43, 51-53 500 2018



Tordon®
Picloram - 
potassium 



salt



Synthetic 
auxin- 



pyridine 
carboxylic 



acid



Synthetic auxin growth 
regulator - disrupts 
normal cell and tissue 
formation



O 4
Pyridine 



carboxylic 
acid



Non-
selective; 
systemic



POST; 
PRE



Leaves; 
roots



Phloem; 
xylem + − + 002545-60-



0 15682 Xi R43 240 2015



Synero®



Aminopyralid 
potassium



Synthetic 
auxin- 



pyridine 
carboxylic 



acid



Synthetic auxin growth 
regulator - disrupts 
normal cell and tissue 
formation



O 4
Pyridine 



carboxylic 
acid



Selective; 
systemic



POST; 
PRE



Leaves; 
roots



Phloem; 
xylem +



− +



566191-87-
5



14708



Xi R41-52/53 36



2015



Fluroxypyr - 
methylheptyl 



ester 



Synthetic 
auxin- 



pyridine 
carboxylic 



acid



Synthetic auxin growth 
regulator - disrupts 
normal cell and tissue 
formation



O 4
Pyridine 



carboxylic 
acid



Selective; 
systemic POST Leaves; 



roots
Phloem; 
xylem − 081406-37-



3 N R50/53 144
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Herbicide 
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Active 

ingredients

Site of 

action

Mechanism of action

HRAC 

Group

WSSA 

Group

Chemical 

family

Properties Apply

Mode of 

uptake

Plant 

mobility

Residual

Use near 

water

Adjuvant

CAS 

number

MAPP 

number

Hazard 

code

Risk 

phrases

Concentra

tion (g/L)

Inclusion 

date

Glyfos 

Proactive®

Glyphosate - 

isopropylamine 

salt

Aromatic 

amino acid 

synthesis 

inhibitor - 

glycine

Inhibition of the 

enzyme 5-

enolpyruvylshikimimat

e-3-phosphate 

synthase (EPSPS) - 

inhibits amino acid 

formation

G 9 Glycine

Non-

selective; 

systemic

POST

Leaves; 

roots

Phloem − + +

038641-94-

0 

11976 N R51, 53 480 2018

Chikara® Flazsulfuron

ALS/AHAS 

inhibitor - 

sufonylurea

Inhibition of 

acetolactate (ALS) and 

actohydroxy acid 

(AHAS) - inhibits 

amino acid formation

B 2

Sulfonylure

a

Selective; 

systemic

POST; 

PRE

Leaves

Phloem; 

xylem

+ − +

104040-78-

0

14189 N R50/53

N/A -  water 

dispersible 

granule 

containing 

25% w/w 

flazasulfuron

2014

Digital® Flumioxazine

PPO 

inhibitor - 

triazolinone

Inhibition of 

protoporphyrinogen 

oxidase (PPO) - 

inhibits growth; tissue 

bleaching; necrosis 

E 14

N-

phenylphth

alamide

Non-

selective; 

non-

systemic 

(contact)

POST; 

PRE

Leaves; 

roots

Phloem + − −

103361-09-

7

13561 T, N

R61, 

R50/53 

300 2018

Depitox®

2,4-D - 

dimethlamine 

salt

Synthetic 

auxin - 

phenoxy

Synthetic auxin growth 

regulator - disrupts 

normal cell and tissue 

formation

O 4

Phenoxy 

carboxylic 

acid

Selective; 

systemic

POST

Leaves; 

roots

Phloem; 

xylem

− − +

002008-39-

1

13258 Xn;N

R22, 41, 

43, 51-53

500 2018

Tordon®

Picloram - 

potassium 

salt

Synthetic 

auxin- 

pyridine 

carboxylic 

acid

Synthetic auxin growth 

regulator - disrupts 

normal cell and tissue 

formation

O 4

Pyridine 

carboxylic 

acid

Non-

selective; 

systemic

POST; 

PRE

Leaves; 

roots

Phloem; 

xylem

+ − +

002545-60-

0

15682 Xi R43 240 2015

Synero®

Aminopyralid 

potassium

Synthetic 

auxin- 

pyridine 

carboxylic 

acid

Synthetic auxin growth 

regulator - disrupts 

normal cell and tissue 

formation

O 4

Pyridine 

carboxylic 

acid

Selective; 

systemic

POST; 

PRE

Leaves; 

roots

Phloem; 

xylem

+

− +

566191-87-

5

14708

Xi R41-52/53 36

2015

Fluroxypyr - 

methylheptyl 

ester 

Synthetic 

auxin- 

pyridine 

carboxylic 

acid

Synthetic auxin growth 

regulator - disrupts 

normal cell and tissue 

formation

O 4

Pyridine 

carboxylic 

acid

Selective; 

systemic

POST

Leaves; 

roots

Phloem; 

xylem

−

081406-37-

3

N R50/53 144
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Product Manufacturer Supplier



Glyfos Proactive® Headland Agrochemicals Ltd. Nomix Enviro Ltd.



Chikara® Belchim Crop Protection Nomix Enviro Ltd.



Digital® Sumitomo Chemical Company Ltd. Interfarm (UK) Ltd.



Depitox® Nufarm UK Ltd. Nomix Enviro Ltd.



Tordon® DowAgrosciences Nomix Enviro Ltd.



Synero® DowAgrosciences Nomix Enviro Ltd.



Topfilm® Biosorb Inc. Waterland Management Ltd.



Foam Fighter® Miller Chemical & Fertilizer 
Corporation Nomix Enviro Ltd.
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