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Abstract
In a recent paper, Jones et al. (2020a) claimed that we recommended the use of mowing for the “landscape
management of invasive knotweeds” in an article we published earlier this year (i.e. Martin et al. 2020), a
recommendation with which they strongly disagreed. Since we never made such a recommendation and
since we think that, in order to successfully control invasions by Japanese knotweed s.l. taxa (Reynoutria
spp.; syn. Fallopia spp.), stakeholders need to acknowledge the general complexity of the management of
invasive clonal plants, we would like to (i) clarify the intentions of our initial article and (ii) respectfully
discuss some of the statements made by Daniel Jones and his colleagues regarding mowing and knotweed
management in general. Although we agree with Jones et al. that some ill-advised management decisions
can lead to “cures worse than the disease”, our concern is that the seemingly one-sided argumentation
used by these authors may mislead managers into thinking that a unique control option is sufficient to
tackle knotweed invasions in every situation or at any given spatial scale, when it is generally admitted that
management decisions should account for context-dependency (Wittenberg and Cock 2001; Pyšek and
Richardson 2010; Kettenring and Adams 2011).
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The criticisms of Jones et al. (2020) missed the points of our article
Despite the assertion of Jones et al. (2020a), the “landscape management of invasive knotweeds” through mowing or cutting was never recommended in the article of
Martin et al. (2020). In this paper, we reported the results of a mesocosm experiment
in which we investigated how homogeneous or heterogeneous conditions of light stress
(shade) and disturbance (mowing) affected the clonal growth dynamics of Reynoutria
japonica Houtt. and “how these responses might be relevant to improve the management of R. japonica by mowing/cutting or by ecological restoration using dense cover
of competitive species” (Martin et al. 2020). Although we discussed the results’ implication in terms of management, this study was a clear case of fundamental research
simply reproducing some growing conditions frequently found by knotweed populations to improve our understanding of the factors affecting their clonal growth strategies. Amongst other things, we showed that partially mowed/cut knotweed stands
were able to compensate for the loss of half of their aboveground organs and, thus,
that stands should a minima be entirely mowed/cut to be affected by this control
method. We also highlighted that three mowing/cutting events per year was insufficient to kill young regenerating ramets of R. japonica (arising from rhizome fragments
weighing approximately 16 g), illustrating the resilience of the plant and the necessity
to use more intense control methods to ensure the eradication of newly-established
R. japonica individuals (Martin et al. 2020). In both cases, we documented the responses of knotweed towards mowing, but it definitely does not mean that we said nor
implied that mowing was a particularly good control option (although it depends on
local context and management objectives, as we will explain later). For various reasons,
managers frequently mow knotweed stands (Clements et al. 2016; Lavoie 2019), often
partially (e.g. along roads) and we simply wanted to show some of the effects of mowing on these plants and how this practice could be improved.
The reference to the “landscape management” of knotweeds made by Jones et al.
(2020a) is even more surprising as our article does not even mention the word “landscape” (Martin et al. 2020). As stated in our paper, since we worked on young establishing clones, our observations are more relevant for the Early Detection and Rapid
Response (EDRR) or for the control of small knotweed stands than for large scale
management. Incidentally, we fully agree that a management strategy at the landscape
scale, based only on mowing, would be very ineffective to control a knotweed invasion.

On the complex question of defining and measuring the efficacy of
a control method
To support their critics against mowing, Jones et al. (2020a) repeatedly claimed that
this method is ineffective, unpractical, as well as economically and environmentally unsustainable and that “to achieve the successful control and long-term management of
invasive rhizome-forming plants, we should do more with less, as the evidence guides
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us (Jones et al. 2018)”. It thus seems that these authors not only think that mowing
should be utterly avoided, but also that knotweeds should only be controlled through
the spraying of non-selective herbicides twice a year, as recommended by Jones et al.
(2018). In turn, we disagree with these assumptions for at least three reasons:
• In some contexts, mowing can also be a smart option. If we agree that sloppy
mowing operations can do more harm than good by increasing the risk of knotweed
spread, we think that careful mowing/cutting is an acceptable and interesting practice
under certain circumstances. It is true that the eradication of established knotweed
stands through mowing/cutting alone is extremely unlikely, but it is also true for almost any other control options tested so far (Child and Wade 2000; Kabat et al. 2006;
McHugh 2006; Bashtanova et al. 2009; Gerber et al. 2010; Delbart et al. 2012; Jones
et al. 2018; Lavoie 2019). Therefore, mowing/cutting may be viewed as “ineffective”
as any other method. However, labelling any method as ineffective because it fails to
kill mature knotweed stands supposes that the eradication of mature stands is the only
objective sought by managers. As various objectives may underpin the management
of invasive plants, various ways exist to assess the “efficacy” of any control method.
For instance, if you need to maintain the accessibility or visibility along a transport
infrastructure for security reasons (e.g. Boyer et al. 2018) or if you want to reduce the
vigour of knotweeds to favour the restoration of a competitive cover of native plants
(e.g. Dommanget et al. 2015), mowing/cutting can be an effective solution. Most criticisms against mowing made by Jones et al. (2020a) can similarly be put into perspective when the context and application details are considered. Mowing or cutting can
be performed in various ways and with various tools (mowers, lopper cutters, strimmers etc.). As such, when stems are cleanly cut (individually) and properly disposed of
(cf. Child and Wade 2000; Barthod and Boyer 2017; Lavoie 2017), mowing/cutting is
a fairly safe and easy control option that can be beneficial for the environment (Gerber
et al. 2010; Vanderklein et al. 2014). Let us be clear, we are not implying that mowing/
cutting is flawless or is intrinsically a good control option, we are simply suggesting
that this technique may sometimes be appropriate to reach “discernible management
benefits” (sensu Jones et al. 2020a).
• In their 2018 study, Jones et al. compared the “efficacy” of various knotweed
control methods with a strong focus on chemical control since only one out of the
nineteen tested methods did not involve the use of herbicides. If valuable lessons can
be learned from this study, particularly concerning the dosage and timing of application of herbicides, the debate regarding the general “efficacy” of all existing knotweed
control methods is far from being settled. Firstly, none of the 19 tested methods resulted in the eradication of knotweeds. Secondly, there are hundreds of possible combinations of methods, modalities of application, environmental conditions and knotweed
characteristics (age, size, and taxon) that have naturally not been tested during these
field trials. For instance, Jones et al. (2018) worked on three nearby sites in Wales and
applied their treatments on subplots located within very large knotweed stands, that is,
within blended populations of knotweed individuals whose identity and characteristics
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cannot be ascertained (cf. Martin 2019). It is reasonable to think that the observed effects of the tested treatments would differ (positively or negatively) if applied to smaller
or younger knotweed stands, to single individuals, to establishing ramets or to seedlings
or to knotweeds located in an area with very different environmental conditions. As
such, despite the quality of this work and the rarity of pluri-annual comparative studies
on control methods efficacy, these results should not be over-interpreted and further
work is still required before drawing any definitive conclusion. This is why, contrary
to what Jones and his colleagues seem to suggest, there is actually no consensus about
the best way to control knotweed invasions or if they always need to be controlled at
all (Delbart et al. 2012; Lavoie 2019; Cottet et al. 2020).
• Similarly to most invasive species, an effective long-term strategy for knotweed
management is necessarily more complex than relying on a single control method.
Besides, it is largely accepted that the most effective management solutions are prevention
and EDRR, while containment or eradication efforts are used as last resorts (Pyšek and
Richardson 2010; Lockwood et al. 2013; Simberloff et al. 2013). Moreover, in most cases,
managers are facing invasive species that are at various stages of invasion, making prioritisation very difficult (Hulme 2003; Pyšek and Richardson 2010). Consequently, we think
that the landscape management of knotweeds should be performed through an adaptive
and sustainable strategy that account for this complexity (Cottet et al. 2020), while the “efficacy” of control should only be measured with regard to explicit management objectives.

Concluding remarks
We understand that knotweed invasions are a particularly concerning problem in the
United Kingdom as well as in many regions of the world and we understand that, as such,
management recommendations should be carefully formulated. However, while the access
to quality information regarding the management of knotweeds is often difficult (Robinson
et al. 2017; Lavoie 2019), we doubt that a debate in the scientific literature, based on unfair
criticisms or partial interpretations, will help managers making good management decisions, hence the nuanced clarifications we tried to bring in the present response.
The use of pesticides to control invasive knotweeds, as recommended by Jones et
al. (2018), is becoming increasingly complicated in many invaded habitats (e.g. along
rivers) or regions (e.g. in the European Union) because of environmental and health
concerns, although some people deplore it (Pergl et al. 2020). In this context, we deem
that it is important to continue assessing the efficacy of all control methods and modalities of application in various contexts (including chemical control, for instance by
addressing the very interesting questions raised by Bashtanova et al. (2009)), as well as
supporting research efforts for non-chemical solutions. Amongst these, we think that
the control of knotweeds through the restoration of competitive native species, when
combined with other methods (e.g. mowing/cutting, tarping, uprooting), represents a
promising perspective as this technique offers the huge advantage of fulfilling several
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management objectives at once: i) it reduces the vigour and lateral expansion rate of
knotweeds (Dommanget et al. 2019); ii) by maintaining a dense vegetation cover, this
method increases the biotic resistance against re-invasion from knotweeds or other invasive plants (Dommanget et al. 2015); and iii) in riparian corridors, it could favour the
stabilisation of riverbanks and thus lower the rate of knotweed dispersal downstream
(Martin 2019). Other promising methods are currently being investigated by various
teams, such as biological control (Jones et al. 2020b), tarping/covering using geotextiles
or geomembranes (Marie-Anne Dusz, pers. comm.) or wire meshes (David Clements,
pers. comm.), or diverse methods of rhizome crushing (Boyer and Brasier 2019). Even
if the chances are that none of these techniques will become a panacea, they will likely
complete the toolbox for managers to help them build more efficient adaptive strategies
against knotweeds. To conclude, we also would like to note that not controlling established knotweed populations might sometimes be a good management option when
these populations do not present a problem or a threat locally and to focus instead
on the monitoring and EDRR against newly-dispersed individuals to prevent further
expansion or densification (e.g. Colleran and Goodall 2015; Barthod and Boyer 2019).

Acknowledgements
We are grateful to Claude Lavoie for the helpful discussion we had during the preparation of this article. We also thank INRAE for their financial support.

References
Barthod L, Boyer M (2017) Prévention du risque de dissémination des plantes invasives via la
filière de valorisation des déchets verts par compostage: étude de la survie des tiges, des rhizomes et des graines de renouées asiatiques intégrés dans un compost industriel. Concept
Cours d’EAU, Chambéry (France), 52 pp.
Barthod L, Boyer M (2019) Un sac, des gants, un croc de jardin : le déterrage précoce, une
technique douce contre l’envahissement des rivières par les renouées asiatiques. Sciences
Eaux & Territoires 27: 56–61. https://doi.org/10.3917/set.027.0056
Bashtanova UB, Beckett KP, Flowers TJ (2009) Review: Physiological approaches to the improvement of chemical control of Japanese knotweed (Fallopia japonica). Weed Science 57:
584–592. https://doi.org/10.1614/WS-09-069.1
Boyer M, Biaunier J, Evette A, Dommanget F, Cottet M, Breton V, Billon V, Borgniet L,
Martin F-M, Honegger A (2018) Préconisations opérationnelles pour la mise en place de
plans de gestion des renouées asiatiques à l’échelle paysagère sur les infrastructures linéaires
de transport et leurs emprises – Notes de synthèse à destination des gestionnaires. Dynarp:
Dynamique paysagère des renouées sur les infrastructures de transport, Grenoble, 18 pp.
https://doi.org/10.3917/set.027.0044

152

François-Marie Martin et al. / NeoBiota 63: 147–153 (2020)

Boyer M, Brasier W (2019) Traitement mécanique de volumes importants de terres infestées
par des rhizomes de renouée du Japon: technique par criblage-concassage. Sciences Eaux &
Territoires 27: 68–73. https://doi.org/10.3917/set.027.0068
Child L, Wade M (2000) The Japanese knotweed manual. Packard Publishing Limited, Chichester: United Kingdom, 123 pp.
Clements DR, Larsen T, Grenz J (2016) Knotweed management strategies in North America
with the advent of widespread hybrid Bohemian knotweed, regional differences, and the
potential for biocontrol via the psyllid Aphalara itadori Shinji. Invasive Plant Science and
Management 9: 60–70. https://doi.org/10.1614/IPSM-D-15-00047.1
Colleran BP, Goodall KE (2015) Extending the timeframe for rapid response and best management practices of flood-dispersed Japanese knotweed (Fallopia japonica). Invasive Plant
Science and Management 8: 250–253. https://doi.org/10.1614/IPSM-D-14-00046.1
Cottet M, Rivière-Honegger A, Vaudor L, Colombain L, Dommanget F, Evette A (2020) The
end of a myth: Solving the knotweeds invasion "problem". Anthropocene 30: e100240.
https://doi.org/10.1016/j.ancene.2020.100240
Delbart E, Mahy G, Weickmans B, Henriet F, Crémer S, Pieret N, Vanderhoeven S, Monty A
(2012) Can land managers control Japanese knotweed? Lessons from control tests in Belgium.
Environmental Management 50: 1089–1097. https://doi.org/10.1007/s00267-012-9945-z
Dommanget F, Breton V, Forestier O, Poupart P, Daumergue N, Evette A (2015) Contrôler
des renouées invasives par les techniques de génie écologique: retours d'expérience sur la
restauration de berges envahies. Revue d’Ecologie (Terre Vie) 70: 215–228. http://hdl.
handle.net/2042/57899
Dommanget F, Evette A, Breton V, Daumergue N, Forestier O, Poupart P, Martin F-M, Navas
M (2019) Fast-growing willows significantly reduce invasive knotweed spread. Journal of
Environmental Management 231: 1–9. https://doi.org/10.1016/j.jenvman.2018.10.004
Gerber E, Murrell C, Krebs C, Bilat J, Schaffner U (2010) Evaluating non-chemical management methods against invasive exotic Knotweeds, Fallopia spp. Final Report. CABI International, Egham, 24 pp.
Hulme PE (2003) Biological invasions: winning the science battles but losing the conservation
war? Oryx 37: 178–193. https://doi.org/10.1017/S003060530300036X
Jones D, Bruce G, Fowler MS, Law-Cooper R, Graham I, Abel A, Street-Perrott FA, Eastwood
D (2018) Optimising physiochemical control of invasive Japanese knotweed. Biological
Invasions 20: 2091–2105. https://doi.org/10.1007/s10530-018-1684-5
Jones D, Fowler MS, Hocking S, Eastwood D (2020a) Please don’t mow the Japanese knotweed! NeoBiota 60: 19–23. https://doi.org/10.3897/neobiota.60.56935
Jones IM, Smith SM, Bourchier RS (2020b) Establishment of the biological control agent
Aphalara itadori is limited by native predators and foliage age. Journal of Applied Entomology 144: 710–718. https://doi.org/10.1111/jen.12792
Kabat TJ, Stewart G, Pullin A (2006) Are Japanese Knotweed (Fallopia japonica) control and
eradication interventions effective? Systematic Review n°21. Center for Evidence-Based
Conservation, Birmingham, 98 pp.
Kettenring KM, Adams CR (2011) Lessons learned from invasive plant control experiments: a
systematic review and meta-analysis. Journal of Applied Ecology 48: 970–979. https://doi.
org/10.1111/j.1365-2664.2011.01979.x

Improving the management of Japanese knotweed s.l.

153

Lavoie C (2017) Gestion des résidus végétaux et des sols contaminés avec des plantes envahissantes.
Recension de la littérature scientifique et recommandations, Université Laval, 29 pp.
Lavoie C (2019) Cinquante plantes envahissantes. Protéger la nature et l’agriculture. Les Publications du Québec, Québec, 415 pp.
Lockwood JL, Hoopes MF, Marchetti MP (2013) Invasion Ecology. John Wiley & Sons, 313 pp.
Martin F-M (2019) The study of the spatial dynamics of Asian knotweeds (Reynoutria spp.)
across scales and its contribution for management improvement. Ph.D. thesis, EDISCE.
Grenoble (France): Université Grenoble-Alpes, 137 pp.
Martin F-M, Dommanget F, Lavallée F, Evette A (2020) Clonal growth strategies of Reynoutria
japonica in response to light, shade, and mowing, and perspectives for management. NeoBiota 56: 89–110. https://doi.org/10.3897/neobiota.56.47511
McHugh JM (2006) A review of literature and field practices focused on the management
and control of invasive knotweed. Southern Lake Champlain Valley Program. The Nature
Conservancy, West Haven, 32 pp.
Pergl J, Härtel H, Pyšek P, Stejskal R (2020) Don't throw the baby out with the bathwater –
ban of glyphosate use depends on context. NeoBiota 56: 27–29. https://doi.org/10.3897/
neobiota.56.51823
Pyšek P, Richardson DM (2010) Invasive species, environmental change and management, and
health. Annual Review of Environment and Resources 35: 25–55. https://doi.org/10.1146/
annurev-environ-033009-095548
Robinson BS, Inger R, Crowley SL, Gaston KJ (2017) Weeds on the web: conflicting management advice about an invasive non‐native plant. Journal of Applied Ecology 54: 178–187.
https://doi.org/10.1111/1365-2664.12712
Simberloff D, Martin J-L, Genovesi P, Maris V, Wardle DA, Aronson J, Courchamp F, Galil B,
García-Berthou E, Pascal M, Pyšek P, Sousa R, Tabacchi E, Vilà M (2013) Impacts of biological invasions: what’s what and the way forward. Trends in Ecology & Evolution 28: 58–66.
https://doi.org/10.1016/j.tree.2012.07.013
Vanderklein D, Galster J, Scherr R (2014) The impact of Japanese knotweed on stream baseflow. Ecohydrology 7: 881–886. https://doi.org/10.1002/eco.1430
Wittenberg R, Cock MJ (2001) Invasive alien species: a toolkit of best prevention and management practices. CABI International, Wallington, 255 pp. https://doi.org/10.1079/9780851995694.0000

