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Summary  
Highlight of measures that provide the most cost-effective options to prevent the introduction, achieve early detection, rapidly eradicate and manage the species, 
including significant gaps in information or knowledge to identify cost-effective measures. 
Prevention of un-intentional introductions 
The species is only known to have been introduced un-intentionally, primarily as a contaminant of nursery stock with growing media and of soil as a 
commodity. Therefore this pathway can only be addressed through stricter national phytosanitary inspections and practices that is currently required at 
the EU level.  
 
Prevention of secondary spread 
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Once established, seeds of the species are spread by birds, mammals and water, but also by machinery and vehicles, such as logging equipment, and as a 
contaminant of nursery plants and soil. Therefore in terms of preventing secondary spread, awareness campaigns targeting key sectors (e.g. forestry, 
horticulture) can be run to promote biosecurity best practices such as cleaning vehicles and restricting movement of soil.  
 
Early detection 
Engagement with these same sectors will also improve early detection measures as the species has a history (in the USA) of being found at nursery sites. 
 
Rapid eradication 
In cases of early detection, manual removal (hand pulling) is an effective way to rapidly eradicate P. perfoliata while populations are young and small. 
Eradication and management measures need to address to how to prevent fruiting and decrease soil seed banks of P. perfoliata. 
 
Management 
The three management options that are most widely used to control Persicaria perfoliata (mile-a-minute) are mechanical removal, herbicide use, and 
classical biological control. Mechanical removal is effective in small areas, and especially with young seedlings, but it is very critical to apply mechanical 
removal before fruit set and repeat removal measures annually as it can take years to achieve successful removal (Stone, 2010, Travis and Kiviat, 2016).  
Selective herbicides can also be effective, but have associated economic and environmental costs. Lake et al. (2014) showed that one-time application of 
pre-emergence herbicide could be enough to provide control of P. perfoliata at least during the following three years (test duration). Other protocols call 
for pre- and post-emergence herbicide application (herbicide application twice a year) (Glover, 2013). Classical biological control has been successful in 
reducing seed production, reducing density of mile-a-minute and slowing its spread.  An emerging management measure option is the integrated 
management of P. perfoliata.  The integration of biological control, selective herbicides, and seeding of native plants appears to be a very promising long 
term management plan for P. perfoliata (Cutting and Hough-Goldstein, 2013) Initial herbicide use allows native plants to get a competitive advantage on 
P. perfoliata as the population of biocontrol agents (weevils) is getting established. Grazing with livestock is also a promising measure of management, 
suitable for integrated management, but additional studies are necessary.  
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Prevention of intentional introductions and spread – measures for preventing the species being introduced intentionally. This table is repeated for 
each of the prevention measures identified. If the species is listed as an invasive alien species of Union concern, this table is not needed, as the measure applies anyway. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

As the species is listed as an invasive alien species of Union concern, the following measures will automatically apply, in 
accordance with Article 7 of the EU IAS Regulation 1143/2014: 
Invasive alien species of Union concern shall not be intentionally:  
(a) brought into the territory of the Union, including transit under customs supervision;  
(b) kept, including in contained holding;  
(c) bred, including in contained holding;  
(d) transported to, from or within the Union, except for the transportation of species to facilities in the context of eradication;  
(e) placed on the market;  
(f) used or exchanged;  
(g) permitted to reproduce, grown or cultivated, including in contained holding; or  
(h) released into the environment. 
 
Also note that, in accordance with Article 15(1) – As of 2 January 2016, Member States should have in place fully functioning 
structures to carry out the official controls necessary to prevent the intentional introduction into the Union of invasive alien 
species of Union concern. Those official controls shall apply to the categories of goods falling within the Combined Nomenclature 
codes to which a reference is made in the Union list, pursuant to Article 4(5).] 
 
Therefore measures for the prevention of intentional introductions do not need to be discussed further in this technical note. 
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Prevention of un-intentional introductions and spread – measures for preventing the species being introduced un-intentionally (cf. Article 13 of 
the IAS Regulation). This table is repeated for each of the prevention measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

Phytosanitary inspections and best practices on imports of plants for planting, soil and growing media. 
The primary pathway of un-intentional introduction is as a contaminant of nursery stock with growing media (e.g. 
Rhododendron stock, forestry trees), and of soil/growing media as a commodity (Stone 2010, EPPO undated). In 
addition, P. perfoliata was introduced in the mid 1930’s into Stewartstown, Pennsylvania (USA) in the Gable Nursery, 
most likely with the importation of holly (Ilex) seeds (Moul, 1948). Therefore effective pre-border (pre-import) 
phytosanitary measures and at border phytosanitary inspections would need to be implemented for the species for 
all high risk imports of soil/growing media as a commodity and of nursery stock with growing media from areas 
where P. perfoliata is present in order to address these pathways of introduction. P. perfoliata is native to large 
parts of Asia, and Russia (Siberia), is an invasive alien species in North America, has alien populations known to be 
present in Turkey (Brundu et al. 2011), and is recorded as a ‘casual’ (alien) species in New Zealand (CABI 2019, 
Wilton et al. 2016).  
 
Pre-border best practices that could be adopted include a pest-free place of production, plants grown in containers 
with sterilized growing media, or only allowing the import of plants free from growing media (especially from 
countries where P. perfoliata is present, EPPO (undated)). The IPPC have produced an international standard for 
phytosanitary measures (ISPM 40), on the international movement of growing media in association with plants for 
planting (IPPC 2017a), and describe the measures to manage the pest risk (including from seeds) of growing media 
associated with plants for planting in international movement.  
 
Phytosanitary measures associated with plants for planting and growing media is regulated through the EU’s existing 
plant health regulations, the requirements of which do not currently cover seeds in growing media (EPPO undated). 
Currently in the EU, the importation of soil in association with plants and soil and growing media is regulated by 
Council Directive 2000/29/EC on protective measures against the introduction into the Community of organisms 
harmful to plants or plant products and against their spread within the Community [Plant Health Directive] (EC 2000) 
(soon to be replaced by Regulation (EU) 2016/2031 which comes into force on 14th December 2019). Under the Plant 
Health Directive P. perfoliaata is not considered a regulated pest (‘harmful organism’), therefore phytosanitary 
measures do not need to be applied and seeds of the pest may be present in plants for planting accompanied with 
growing media coming from Asia and from North-America (EPPO undated). Note that since the species was added to 
the List of invasive alien species of Union concern in 2016 (under the EU IAS Regulation 1143/2014) it cannot be also 
be regulated under the Plant Health Directive as a ‘harmful organism’ and therefore requiring phytosanitary 
measures. 
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However, the measures put in place by the Plant Health Directive may provide some degree of prevention.  
 
The conditions set out under the Directive have recently been tightened by amendments established through 
Implementing Directive (EU) 2019/523 (EC 2019). The Directive now (as of 1st September 2019) prohibits the import 
of soil and growing media as such1 from all third countries, apart from Switzerland (prior to recent amendments it 
was prohibited from most third countries2). In addition, the Directive imposes special requirements (see below) and 
requires a plant health inspection and a phytosanitary certificate for all imports of growing medium, attached to or 
associated with plants, from all countries apart from Switzerland (again, prior to amendments this was required for 
all imports from most third countries2). However as noted above, P. perfoliata will still not be considered a regulated 
‘harmful organism’ (under the Plant Health Directive) and therefore phytosanitary measures will not target this 
species specifically. The special requirements require an Official statement that:  
(a) the growing medium, at the time of planting of the associated plants:  

(i) was free from soil and organic matter and not previously used for growing plants or for any agricultural 
purposes,  
or  
(ii) was composed entirely of peat or fibre of Cocos nucifera L. and not previously used for growing plants or 
for any agricultural purposes  
or  
(iii) was subjected to effective treatment to ensure freedom from harmful organisms and the treatment data 
should be indicated on the certificates referred to in Article 13(1)(ii) under the rubric ‘Additional declaration’ 

and  
in all the above cases was stored and maintained under appropriate conditions to keep freedom from harmful 
organisms  
and 

 
(b) since planting:  

(i) appropriate measures have been taken to ensure that the growing medium has been kept free from 
harmful organisms, including at least:  
— physical isolation of the growing medium from soil and other possible sources of contamination  
— hygiene measures  

                                                            
1 Soil and growing media as such consists in whole or in part of soil or solid organic substances such as parts of plants, and humus, which includes peat or bark, other than that composed 
entirely of peat 
2 Turkey, Belarus, Moldavia, Russia, Ukraine and third countries not belonging to continental Europe, other than Cyprus, Egypt, Israel, Libya, Malta, Morocco, Tunisia. 
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— using water free from harmful organisms  
or  
(ii) within two weeks prior to export the growing medium including, where appropriate, soil has been 
completely removed by washing using water free from harmful organisms. Replanting may be performed in 
the growing medium that shall meet the requirements laid down in point (a). Appropriate conditions shall be 
maintained to keep freedom from harmful organisms as stipulated in point (b).’ 

 
In summary, these new amendments to the Plant Health Directive will prohibit all imports of soil and growing media 
as a commodity from all third countries (apart from Switzerland), but will still allow the import of soil and organic 
matter as a growing medium, attached to or associated with plants, as long as it is subjected to effective treatment 
to ensure it is free from ‘harmful organisms’, but critically not targeting P. perfoliata specifically. These measures are 
still not as strict as some other countries, such as Australia3 where soil is not allowed to be imported, and plants 
imported for planting need to be free from all growing media (including soil, peat etc.).  
 
However, additional phytosanitary inspections and best practices targeting the species can be enacted at a National 
level. This could be assisted by molecular tools to aid in the identification of the species through inspections, and 
EPPO-Q-Bank4, a database to support diagnostic activities on plant pests, is developing molecular sequence data for 
all invasive alien plant species of Union concern, and P. perfoliata will be added soon (van Valkenburg, J. pers. 
comm. 2019). 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

This measure will need to be applied at a national level across the EU. 

                                                            
3 Australian Dept. Agriculture, Importing live plants into Australia http://www.agriculture.gov.au/import/goods/plant-products/how-to-import-plants [Accessed 12/07/19] 
4 EPPO-Q-Bank https://qbank.eppo.int/plants/organisms 

http://www.agriculture.gov.au/import/goods/plant-products/how-to-import-plants
https://qbank.eppo.int/plants/organisms
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Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral   Ineffective  Unknown X 

 
Rationale: 
It is unlikely that the measures previously in place (i.e. prior to the recent amendments) were able to prevent the 
species from arriving in the EU (EPPO 2007, O’Rourke and Lysaght 2014), though to date the species has not been 
recorded in the EU. It is unknown if the stricter requirements now in place as per the amendments to the Plant 
Health Directive will be any more effective at preventing the introduction of P. perfoliata. As the species cannot be a 
regulated ‘harmful organism’ under the Plant Health Directive, phytosanitary measures will not be compulsory for 
the species at an EU level. Therefore increased phytosanitary inspections and best practices specifically targeting the 
species at a national level, or a prohibition on the import of all growing media attached to or associated with plants 
at an EU level, are the only measures that are likely to be effective for the species. However, the success of such 
measures also depends upon the efficacy of the inspections which can be improved through the use of molecular 
identification tools etc.  
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

The inspections and other actions put in place under this measure would need to be in place permanently. 

Resources required 1 

e.g. cost, staff, equipment etc. 
Phytosanitary capacity to implement the requirements at a national level is already in place across the EU - as set 
out under Council Directive 2000/29/EC (EC 2000), (soon to be replaced by Regulation (EU) 2016/2031). Additional 
capacity building for national plant health inspectors and identification guides of the species (incl. seeds) and best 
practices for effectively treating growing media, and preventing contamination of plants for import will be needed.   
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive X Neutral or mixed  Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed  Negative X 

 
Rationale: 
There may be some negative economic side effects to the horticultural sector if it affects the price of importing 
plants. However, stricter phytosanitary standards would prevent the un-intentional introductions of other potential 
invasive alien species into the EU. 
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Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable  Neutral or mixed X Unacceptable  

 
Rationale: 
There may be economic consequences to prohibition of exporting certain products. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

Unknown. 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

X Well established  

 
Rationale: 
There are limited information sources on the measure for the species. 
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Prevention of secondary spread of the species – measures for preventing the species spreading once they have been introduced (cf. Article 13 of the 
IAS Regulation). This table is repeated for each of the prevention measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

 

Biosecurity awareness campaigns for land managers (inspection and cleaning of machinery, equipment etc.). 
 
The species is known to be spread by natural dispersal, including along waterways as vines frequently hang over 
waterways and the seeds can remain buoyant for 7-9 days, during storm events the risk of spread greatly increases 
(EPPO undated). Fruits can be numerous, and seeds can also be spread by birds, and mammals. Prevention of fruit 
set and dispersal of seed will be the best opportunity to prevent secondary spread of mile-a-minute. Therefore 
eradication or management of the species is a critical measure for preventing secondary spread; these measures are 
described in the tables below.  
 
In addition to natural spread, seeds can be unintentionally spread by humans via nursery plants, logging equipment, 
machinery, and other means. Sharing information on invasive species dispersal mechanisms, impacts, and 
prevention and control strategies through invasive species networks enables land managers more effectively 
respond to weed invasions (Simpson et al., 2009). Therefore an awareness raising campaign targeting land managers 
could be implemented focusing on engaging stakeholders in and around known infested areas. This should promote 
biosecurity best practices, such as cleaning equipment and machinery with a pressure washer to remove soil and 
seeds before moving off site, and restricting the movement of soil from infested or potentially invaded sites (seeds 
could remain viable in the soil also for six years; (Hough-Goldstein et al., 2015). There are sector specific best 
management practices, such as for the logging sector (LeDoux and Martin 2013). There is also an ISPM Standard 41 
on International movement of used vehicles, machinery and equipment, which identifies appropriate phytosanitary 
measures to address risks associated with used vehicles, machinery and equipment (VME) utilized in agriculture, 
forestry, horticulture, earth moving, surface mining, waste management and by the military (IPPC 2017b). While this 
focuses on international movement of VMEs, aspects may still be relevant for addressing risks associated with local 
movement.  
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

Awareness campaigns can be run at national, sub-national or even local level. In the case of the EU, where the 
species is not yet present it is expected that this would be used in response to an early detection and therefore 
would only need to be applied at a relatively small scale.   
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Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral   Ineffective  Unknown X 

 
Rationale: 
It is unknown how effective awareness campaigns and the best management practices are. However, as this 
measure is likely to be applied in response to early detections, and therefore at a limited number of sites, it could be 
more effective than trying to address the secondary spread of an already established invasive alien species. 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

As the species is not yet present in the EU, it is expected that such awareness campaigns (if specifically targeting P. 
perfoliata early detection) would be relatively small and not require significant effort. If such best practices are 
desired to be implemented to address invasive alien species in general, then a much larger stakeholder engagement 
and outreach programme will be needed. 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
In response to an early detection, resources would require staff time from the relevant government agency to 
engage with affected and potentially affected land managers, to raise awareness of the species and the best 
practices that need to be implemented. If a broader awareness campaign is run (to address a wide range of invasive 
alien species) possibly at a national level, the development of sector specific guidance (or codes of conduct) may be 
needed to be developed with relevant sectors.  
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive X Neutral or mixed  Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale: 
An awareness raising campaign will raise awareness of invasive alien species in general with key stakeholders, and 
the resulting implementation of best practices to prevent the spread of P. perfoliata species will also address other 
IAS that share the same pathway of secondary spread.  

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 

Acceptability to 
stakeholders 

Acceptable  Neutral or mixed X Unacceptable  

 
Rationale: 
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Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

The awareness campaign itself should be acceptable to most stakeholders. Some land managers may resist 
implementing best practices on their land.  

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved  Established but 
incomplete 

X Well established  

 
Rationale: 
There are some best management practices that exist but information is lacking on measures specifically for this 
species. 

 

 

Surveillance measures to support early detection - Measures to run an effective surveillance system for achieving an early detection of a new 
occurrence (cf. Article 16). This section assumes that the species is not currently present in a Member State, or part of a Member State’s territory. This table is repeated 
for each of the early detection measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Outreach to key sectors. 
As the species is most likely to be introduced via contaminants of nursery material or soil, key sectors such as the 
horticulture and forestry sector should be engaged to raise awareness of the species (and ideally other relevant IAS 
of Union concern) and facilitate reporting of any detection. In North America the species has a history of being 
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found at nursery sites (Miller and Connolly 2018). However, it is important to note that seeds may not initially 
germinate and can be viable in the soil 3 to 6 years (Van Clef and Stiles 2001 in O’Rourke and Lysaght 2014, and 
(Hough-Goldstein et al. 2015), by which time the imported plants and associated growing material could be planted.  
 
The species is relatively easy to identify and can grow up to 6m long (15cm a day in ideal conditions) until frost 
(Global Invasive Species Database 2019). The species is known to invade wetland and floodplains, along waterways, 
and in moist forests and woodlands, as well as in upland disturbed sites. It also occurs along forests, roads, and trail 
edges and in canopy gaps in forests (Travis and Kiviat, 2016).  A study on range expansion of P. perfoliata found that 
it fails to persist under moisture deficiency, therefore it has a limited potential to expand to dry areas (Farooq, 
2017).  It optimally performs in moist and good light conditions (O’Rourke and Lysaght 2014), and while it can 
tolerate partial shade, dense shade can retard its growth. Moist and cold are necessary to break seeds dormancy 
(Hought-Goldstein et al., 2015).  
 
Existing identification guides for species already exist, e.g. by Southern Indiana Cooperative Invasives Management5, 
and Michigan State University6. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

Best applied at the national scale through relevant trade sector bodies. 

Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective  Neutral   Ineffective  Unknown X 

 
Rationale: 
The effectiveness of the measure is unknown. 

Effort required Unknown 

                                                            
5 https://www.extension.purdue.edu/extmedia/fnr/fnr-481-w.pdf 
6 https://mnfi.anr.msu.edu/invasive-species/InvasivePlantsFieldGuide.pdf 

https://www.extension.purdue.edu/extmedia/fnr/fnr-481-w.pdf
https://mnfi.anr.msu.edu/invasive-species/InvasivePlantsFieldGuide.pdf
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e.g. period of time over which 
measure needs to be applied to have 
results 
Resources required 1 

e.g. cost, staff, equipment etc. 
The production of identification guides and staff time for engagement activities. 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale: 
There should be few side effects to this measure, but any environmental, social, and economic effects, such as 
increased awareness of invasive species, protection of native species, and reduced economic loss due to new 
invasions are likely to be positive. 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
Rationale: 
The measure should be acceptable to all stakeholders. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information available 
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Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive  Unresolved X Established but 
incomplete 

 Well established  

 
Rationale: 
There is little information available for early detection through engaging with key sectors. 

 

 

Rapid eradication for new introductions - Measures to achieve eradication at an early stage of invasion, after an early detection of a new occurrence 
(cf. Article 17). This section assumes that the species is not currently present in a Member State, or part of a Member State’s territory. This table is repeated for each of 
the eradication measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Manual removal. 
The species has shallow fibrous roots and it can re-sprout from the basal stem if not properly cut (Travis and Kiviat, 
2016; Glover, 2013), moreover, P. perfoliata might adopt a perennial life cycle in wet, warm climate (CABI, 2019) 
and in China as perennial plant formed new roots from nodes on climbing stems and developed into new plants 
producing flowers and fruits (Wu et al., 2002). Therefore manual removal through hand pulling is the most effective 
measure to achieve eradication at an early stage of invasion (Oliver 1996, Travis and Kiviat, 2016), but several 
precautions must be taken.  
 
The seedling stage is the most appropriate stage for this measure, and before fruit production which can begin in 
June (in North America) as harvesting after fruit production may facilitate dispersal (Global Invasive Species 
Database 2019). This is because even if the fruit are not ripe a relevant percentage of seeds in green fruit are already 
viable (35% according to Travis and Kiviat, 2016). In order to make the measure more efficient and time-/cost-
saving, manual removal should be done before the vine climbs on trees and surrounding vegetation.  All plant 
material has to be removed and needs to be bagged on site and disposed of or burnt.  
 
Based on site conditions, providing competition to P. perfoliata by seeding with native plants might also be needed.   
 

Scale of application This can only be achieved for small recent invasions.   
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At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 
Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Rationale: 
Physical removal has worked well for small infestations in small areas; one example is a nursery in Rhode Island 
where P. perfoliata was eradicated after many years of hand pulling (Dick Casagrande, personal communication).   

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

The measure may need to be repeated until the seed bank is depleted which can take between 3-6 years (Travis and 
Kiviat, 2016).  

Resources required 1 

e.g. cost, staff, equipment etc. 
Protective gloves and clothes (especially if undertaken after the barbs have hardened), access to transport and 
suitable disposal facilities. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale: 
There are no expected side effects to this measures. 

Acceptability to stakeholders Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  
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e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Rationale: 
This measure should be acceptable for all stakeholders, as if the measure is not undertaken the species will quickly 
spread. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information available 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive    Unresolved  Established but 
incomplete 

X Well established  

 
Rationale: 
There are a number of sources citing hand removal as an effective measure for removal of small infestations but few 
reports of successful eradications in the literature (though this doesn’t mean they haven’t occurred). 

 

 

Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
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Measure description 
Provide a description of the measure, 
and identify its objective 

Classical biological control. 
Classical biological control of weeds is intended to provide long term management through the initiation of an 
herbivore – host plant relationship. It aims to reduce the competitive advantage of an established invasive alien 
plant mitigating its impacts, but will not lead to its eradication. It is important to note that currently P. perfoliata is 
not yet present within the EU, and if it were to be introduced it will hopefully be eradicated before it can become 
established.  
 
P. perfoliata has successfully been controlled across North-eastern USA using a host specific classical biological 
control agent, the weevil Rhinoncomimus latipes. It was first undertaken in the Mid-Atlantic area of the United 
States in 2004, with releases occurring in 11 States up to 2013 (USDA Forest Service undated). Since then, 
populations of the weevil have increased, reducing negative impacts of mile-a-minute (Hough-Goldstein, 2011). 
CControl using R. latipes can reduce cover and seed production, especially in warm and dry conditions (Hough-
Goldstein, 2016).  In addition this measure integrates well with other methods. 
 
There has been extensive research and implementation of classical biological control of P. perfoliata utilizing the 
weevil, R. latipes. It is possible that research may identify additional biological control agents that are safe and 
effective that will improve the effectiveness of the weevil. Known herbivores and pathogens in the native range of 
mile-a-minute weed that could become potential biological control agents include Colletotrichum cf. 
gloeosporioides, an anthracnose pathogen of P. perfoliata (Berner and Cavin, 2012), and many additional insects in 
China and Japan (Ding et al., 2004 and Miura et al., 2008). 
 
It should be borne in mind that the release of macro-organisms as biological control agents is currently not 
regulated at EU level. Nevertheless, national/regional laws are to be respected. Before any release of an alien 
species as a biological control agent, an appropriate risk assessment should be made.  
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

The biological control program using Rhinoncomimus latipes has been utilized over the area of the entire North-
eastern U.S. The weevil established at a success rate of 96.9% of release sites, dispersed 4.3 km/year, and caused a 
reduction of 25% of the spring density of mile-a-minute 2-3 years after release (Hough-Goldstein, 2009).  
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Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

Rationale: 
A study on the impacts of the weevil, showed the presence of adult weevils led to a 37% reduction in the number of 
seed clusters (Smith and Hough-Goldstein, 2014). In addition, after 2-6 years a 25% reduction in density and a 7-
week delay in seed maturation was recorded (Smith and Hough-Goldstein, 2014). Climatic conditions, such as 
prolonged cold and heavy rainfall periods, can influence performance of both R. latipes (negatively) and P. perfoliata 
(positively), resulting in a decrease of the control effectiveness (Hough-Goldstein et al., 2016).  
 
There are state reports in the North-eastern U.S.A. of successful introductions of R. latipes that have extirpated 
small populations, killed seedlings, reduced mile-a-minute density, and reduced seed production. In two New Jersey 
release sites the number of stems and the percent cover of mile-a-minute dropped significantly from 2005 when 
weevils were released to 2017 (Hudson et al., 2017). In Rhode Island (personal observation) small areas of mile-a-
minute have been extirpated after a significant release of R. latipes weevils. 
 
P. perfoliata shows a high degree of patchiness in the landscape and often spreads into hard-to-access areas making 
visit-and-hand release approach challenging. Therefore the effectiveness of current biological control in North 
America could be increased by spatial targeting and precision release of R. latipes using unmanned aerial systems 
(Park et al. 2018). 
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

A single release of weevils may be sufficient to establish a population, however as the species will naturally spread 
1.5-2.9m per week, multiple releases may be required depending upon the areas infested by P. perfoliata. In the 
USA a total 535,562 weevils have been released between 2004 and 2013 across 11 States (USDA Forest Service 
undated). In addition, any release of a biological control agent will require long term monitoring. 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
To establish and implement a classical biological control programme significant resources are required for the 
identification and testing of the agent, field trials, risk assessment, and release. Once the agent has established (as R. 
latipes has done in North America) costs will diminish, but long term monitoring is required. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive X Neutral or mixed  Negative  
Economic effects Positive X Neutral or mixed  Negative  

 
Rationale: 
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For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Generally, there are no environmental side effects from classical biological control, if the pre-release host range 
tests and risk assessment were comprehensive and completed appropriately. If they are not done appropriately, 
then unintended effects on non-target organisms would constitute a negative side effect. In the case of the mile-a-
minute weevil the host specificity tests for its release in North America were conclusive: of all of the cultivated and 
wild plant species tested (49) in lab and open-field trials, only P. perfoliata seemed to fall within the physiological 
host range of R. latipes and findings suggest that R. latipes has a narrow host range and poses minimal potential 
risks to non-target plants (Colpetzer et al., 2004a).  A precautionary approach should be applied in new geographical 
contexts, also considering the most recent requirements expressed by the scientific community (e.g. Schaffner et al., 
2018; Havens et al., 2019). The social side-effects are also generally positive when the public realizes that use of 
classical biological control for weeds can help to minimize the use of herbicides. In addition, reduced use of 
herbicides and/or mowing or other control measure can result in an economic benefit from classical biological 
control.  
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable  Neutral or mixed X Unacceptable  

 
Rationale: 
Public perception of classical biological is mixed; it can be positive due to the use of natural enemies instead of 
pesticides; or negative due to historical instances of non-target effects. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

If biological control continues to provide long term management of a weed the cost savings from no longer using 
other management techniques that need to be repeated annually can be significant (Hough-Goldstein et al., 2015).   

Level of confidence on the 
information provided 2 

Inconclusive 
 

 Unresolved  Established but 
incomplete 

 Well established X 

 



20 
 

Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Rationale: 
Classical biological control of P. perfoliata in the Northeast U.S.A. has been used since 2004.  There are many studies 
documenting successful establishment and dispersal of R. latipes, and significant impacts to P. perfoliata (e.g. 
Hough-Goldstein et al. 2009, 2011). 

 

 

Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Mechanical control. 
There are many effective mechanical control methods for mile-a-minute weed. According to best practice guidance 
by Travis and Kiviat (2016) small patches can be controlled by hand-pulling (see eradication table above), but larger 
areas can be mown or cut with a scythe or strimmer is effective if accomplished prior to fruit production. They 
recommend that mile-a-minute should be cut close to ground level, or it will regrow from the cut stem and a second 
cutting in late summer may be needed. Pulling or cutting efforts will need to be repeated until the seedbank is 
exhausted, which can take up to 6 years. Mechanical control can be difficult for the vines that climb trees (NPS, 
2009). All plant material needs to be removed and disposed of to prevent re-rooting, and if any fruits are present on 
pulled or cut plants they need to be bagged and left in the sun for several weeks before landfilling, or be piled in a 
frequently-mowed area that can be easily monitored for regrowth (Travis and Kiviat, 2016). 
 
Mechanical methods may be ineffective if not repeated, as in the removal process seeds may be left behind (Oliver, 
1996). For this reason, all physical and mechanical methods are most successful when conducted before seed set 
(Stone, 2010).   Moreover the soil seed bank takes several years (up to 6) to lose its viability, so new seedlings need 
to be removed.  
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 

This is best applied at a small scale such as an individual property. 
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Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Rationale: 
Management guidelines (Travis and Kiviat, 2016) recommend mechanical control for controlling small patches of 
mile-a-minute. 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

Removal of a population of mile-a-minute by mechanical means may take up to 6 years due to longevity of the seed 
bank. 

Resources required 1 

e.g. cost, staff, equipment etc. 
Mower, scythe or strimmer. Gloves and other protective clothing. Access to transport and disposal facilities.  

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale: 
One potential negative side effect of mechanical removal of a mile-a-minute population is opening up of space in an 
area for the invasion of additional invasive species.  This could have environmental effects (negative impact on 
native species), social effects (negative aesthetics of invasive species), and economic effects (cost of further control 
for new invasive species). Based on the ecology of the plant and on findings available in literature (even if they come 
from the application of other kinds of management measures as those cited by Hough-Goldstein et al, 2012), this 
negative side effect should be prevented or reduced by combining mechanical control and plant cover restoration 
(seeding/planting perennials or trees, dense canopy maintenance; Travis & Kiviat, 2016). This kind of integrated 
management would require further research before application, but it is known that restoration practices could be 
useful to delay or prevent re-invasion after control (Byun et al., 2018). Positive effects are primarily due to cost 
savings over herbicides. 
 

Acceptability to stakeholders Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  
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e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Rationale: 
This measure is likely to be acceptable to stakeholders as it will have minimal negative impacts. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

No information available. 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive 
 

 Unresolved  Established but 
incomplete 

X Well established  

 
Rationale: 
There is very little experimental evidence documenting the impacts of this measure on mile-a-minute. 

 

 

Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
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Measure description 
Provide a description of the measure, 
and identify its objective 

Herbicides. 
There are several active ingredients and herbicides that have proven effective in controlling larger infestations of 
mile-a-minute. These include the herbicides Arsenal (imazapyr), Oust (sulfometuron methyl), Roundup (glyphosate), 
and Velpar (hexazinone) (McCormick, 2013). 
 
Large infestations should be treated with a pre-emergent herbicide in the early spring, just before the seeds will 
begin to germinate. Effective pre-emergent herbicides include Pendulum Aquacap (pendimethalin) and Plateau 
(imazapic). However, pre-emergent herbicides may be less suitable for application in natural areas due to non-target 
impacts, as opposed to agricultural or forestry areas. Then a post-emergent herbicide should be applied in late 
spring to early summer to control those plants missed or not killed by the pre-emergent application. Triclopyr and 
Glyphosate are both effective at controlling post-emergent mile-a-minute (Rathfon, 2016). 
 
EU/national/local legislation on the use of plant protection products and biocides need to be respected when 
applying this measure. 
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

Herbicide applications will be applied on a small scale, such as an individual property. 

Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Rationale: 
The use of herbicides is indicated as an efficient measure by several protocols in the USA even if precise data about 
plant suppression seem not to be available in literature. Lake et al. (2014) tested herbicides efficacy in an integrated 
management protocol which combined pre- emergence herbicide and perennials planting (in sites already colonized 
by R. latipes). The authors declared that in their study, the one-time pre-emergent application largely prevented 
recruitment of both native and non-native seeds from the seed bank at the beginning of the trial, but enabled the 
establishment of planted perennials with reduced competition.  
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Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

Lake et al., (2014) showed that one-time application of pre-emergence herbicide could be enough to provide control 
of P. perfoliata at least during the following three years (test duration). Other protocols call for pre- and post-
emergence herbicide application (herbicide application twice a year) (Glover, 2013). 

Resources required 1 

e.g. cost, staff, equipment etc. 
Herbicide application requires trained and qualified staff, and adequate equipment to achieve proper application of 
the herbicide, preventing or at least minimizing risks to human health and biodiversity. Surfactants are 
recommended in order to improve herbicide effectiveness by increasing spray's adherence to the leaf surface 
(Hough-Goldstein et al., 2015). 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed  Negative X 
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale: 
According to Rathfon (2016) the pre-emergent herbicides, if applied at the proper rates and time should not harm all 
plants, particularly perennials that break dormancy later in the spring or annuals that germinate later on. Triclopyr is 
a broadleaf-specific herbicide, so will not harm grasses and sedges, however Glyphosate is a broad-spectrum 
herbicide and will damage all classes of plants. Several herbicides can have direct or indirect negative impact on 
fauna (e.g. insects; Saska et al., 2016).  
 
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable  Neutral or mixed X Unacceptable  

 
Rationale: 
The mixed acceptability of this option by stakeholders’ results from public concerns about the use and safety of 
herbicides balanced with their views of the negative impacts of P. perfoliata.  Prioritizing use of other measures, and 
integrating herbicides with other measures (integrated management protocols) has the potential to reduce the need 
for extensive herbicide use. 
 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 

No information available. 



25 
 

- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive 
 

 Unresolved  Established but 
incomplete 

 Well established X 

 
Rationale: 
There are comprehensive Cooperative Extension fact sheets and guidelines from the US for herbicide use against P. 
perfoliata (McCormick, 2013 and Rathfon, 2016). 

 

 

Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Integrated control. 
The integration of seeding with native plants and selective herbicide use can have an additive effect with biological 
control to lower P. perfoliata density (Cutting and Hough-Goldstein, 2013). The objective of this measure is to 
integrate planting of native species with the use of weevils to suppress P. perfoliata and restore the native plant 
community, preventing the colonization by other alien plants.  Planting with natives in R. latipes release sites causes 
enhanced competition and improves the effectiveness of biological control. 
 
Experimental treatments have shown that the use of selective herbicides can be integrated along with restoration 
planting and biological control (Lake et al., 2011). It is important to underline that these treatments have been 
undertaken in sites where the control agent was already present and established, and only new releases have been 
done to increase the population number (Lake et al., 2011; 2014). The experimental integration of all three 
measures suppressed mile-a-minute, prevented invasion by Japanese stilt grass and increased native plant 
abundance (Lake and Minteer, 2018).  
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Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

The only information on this measure is from two integrated weed management experiments associated with 
biological control with weevils, and both were conducted in Pennsylvania (Lake et al., 2011; 2014).  These 
experiments were conducted in small experimental plots (6.1 x 6.1m in one case, and 2 x 2m in the other).   

Effectiveness of the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Rationale: 
This measure has been shown to be effective, but only under experimental conditions. In one study that integrated 
biological control, herbicide use and native plantings (Lake et al. 2014) after 2 years, native plant cover differed 
significantly across treatment methods, it was greater than 80% in the plots with plantings and pre-emergent 
herbicide, but less than 30% in the planting treatments without herbicide. In another study, the addition of a pre-
emergent herbicide improved the establishment of the perennial vegetation (Lake et al., 2011). Additional studies of 
the integration of these management techniques is warranted.   
 

Effort required 
e.g. period of time over which 
measure needs to be applied to have 
results 

There is no information about the period of time over which the measure needs to be applied to have results 
outside of the experimental plots and test durance. 

Resources required 1 

e.g. cost, staff, equipment etc. 
See biological control and herbicide tables. In addition native plants for seeding will be required. 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive X Neutral or mixed  Negative  
Economic effects Positive X Neutral or mixed  Negative  

 
Rationale: 
The side effects of biological control and herbicides are discussed above. Social effects would generally be 
considered positive due to utilizing seeding of native plants and biological control to initiate a long term 
management program.  The social and economic effects could be significant if the integration of the three 
techniques leads to improved control, while preventing establishment of additional invasive weeds (Lake and 
Minteer, 2018). 
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rationale, with supporting evidence 
and examples if possible. 
Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
Rationale: 
Public perception of an integrated strategy may be positive, but there is no information on this. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 
 
Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 

There are no implementation cost studies available. 

Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive 
 

 Unresolved  Established but 
incomplete 

X Well established  

 
Rationale: 
The two studies mentioned above establish the effectiveness of the measure.   Integrated weed management often 
offers positive impacts on alien plant management, but additional studies are necessary to investigate its ecological 
and economic benefits (Lake and Minteer, 2018). 
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Management - Measures to achieve management of the species once it has become widely spread within a Member State, or part of a Member State’s territory.  
(cf. Article 19), i.e. not at an early stage of invasion (see Rapid eradication table above). These measures can be aimed at eradication, population control or containment 
of a population of the species. This table is repeated for each of the management measures identified. 
Measure description 
Provide a description of the measure, 
and identify its objective 

Grazing with livestock. 
Grazing with livestock is being used to control a number of invasive weed species.  Intensive rotational target grazing 
of sheep (IRTG) for management of P. perfoliata resulted in a decrease in percent cover and inflorescence and an 
increase in species richness (Girard, 2011).  Over the course of another study with sheep grazing (43 days), P. 
perfoliata percent cover in the grazed areas decreased by 75%, while it increased by 193% in the ungrazed areas 
(Girard-Cartier and Kleppel, 2015). Also mean inflorescence was significantly lower in grazed areas than in ungrazed 
areas, and species richness was significantly greater in grazed enclosures (Girard-Cartier and Kleppel, 2015).  
 

Scale of application 
At what scale is the measure applied? 
What is the largest scale at which it 
has been successfully used? Please 
provide examples, with areas (km2 or 
ha) if possible. 
 

The scale of the studies cited here was small; each treatment paddock was 200m2. 

Effectiveness of  the measure 
Is it effective in relation to its 
objective? Has the measure 
previously worked, failed? 
 
Please select one of the categories of 
effectiveness (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Effectiveness of 
measures 

Effective X Neutral   Ineffective  Unknown  

 
Rationale: 
Effectiveness has only been demonstrated in two studies summarized above, and requires additional field trials to 
demonstrate long-term effectiveness. Girard (2011) suggested that the effectiveness of grazing would increase in 
integrated weed management plans: grazing (in IRTCG), when used in conjunction with other management 
techniques may be even more effective at managing P. perfoliata than when used alone. 

Effort required The measure will have to be repeated until seed bank has been depleted, which can take up to 6 years. 
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e.g. period of time over which 
measure needs to be applied to have 
results 

 
 

Resources required 1 

e.g. cost, staff, equipment etc. 
Costs associated with permitting and testing of control agents (i.e., livestock) are relatively trivial compared with 
insect or microbial bio-control or with herbicide use. Infrastructure (fencing) and maintenance (food supplements, 
medicine) costs vary with livestock species and breeds, but tend to be lower than for other invasive species control 
methods. 
 

Side effects (incl. potential) – 
both positive and negative 
i.e. positive or negative side effects of 
the measure on public health, 
environment including non-targeted 
species, etc. 
 
For each of the side effect types 
please select one of the impact 
categories (with an ‘X’), and provide a 
rationale, with supporting evidence 
and examples if possible. 

Environmental effects Positive  Neutral or mixed X Negative  
Social effects Positive  Neutral or mixed X Negative  
Economic effects Positive  Neutral or mixed X Negative  

 
Rationale:  
Grazing by livestock should not have many negative side effects, if grazing pressure is adequately calibrated to the 
application scale. Overgrazing could be detrimental for native vegetation and ecologic equilibrium and it may be not 
adequate to all types of landscapes. 
 
 

Acceptability to stakeholders 
e.g. impacted economic activities, 
animal welfare considerations, public 
perception, etc. 
 
Please select one of the categories of 
acceptability (with an ‘X’), and 
provide a rationale, with supporting 
evidence and examples if possible. 

Acceptability to 
stakeholders 

Acceptable X Neutral or mixed  Unacceptable  

 
Rationale: 
Grazing farm animals is generally an acceptable measure for control in many locations, though it will not be 
appropriate for all areas. 

Additional cost information 1 
When not already included above, or 
in the species Risk Assessment.  
- implementation cost for Member 
States 
- the cost of inaction 
- the cost-effectiveness 
- the socio-economic aspects 

No information available. 
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Include quantitative &/or qualitative 
data, and case studies (incl. from 
countries outside the EU). 
Level of confidence on the 
information provided 2 
 
Please select one of the confidence 
categories along with a statement to 
support the category chosen. See 
Notes section at the bottom of this 
document. 
NOTE – this is not related to the 
effectiveness of the measure 

Inconclusive 
 

 Unresolved X Established but 
incomplete 

 Well established  

 
Rationale: 
These are the only two studies conducted on grazing.  More research is needed. 
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Notes 
1. Costs information. The assessment of the potential costs shall describe those costs quantitatively and/or qualitatively depending on what information is available. This 
can include case studies from across the Union or third countries.  
 
2. Level of confidence7: based on the quantity, quality and level of agreement in the evidence. 
 
                                                            
7 Assessment of confidence methodology is taken from IPBES. 2016. Guide on the production and integration of assessments from and across all scales (IPBES-4-INF-9), which is adapted from 
Moss and Schneider (2000). 
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• Well established: comprehensive meta-analysis8 or other 
synthesis or multiple independent studies that agree.  
 

• Established but incomplete: general agreement although only a 
limited number of studies exist but no comprehensive synthesis 
and/or the studies that exist imprecisely address the question. 
 

• Unresolved: multiple independent studies exist but conclusions 
do not agree. 
 

• Inconclusive: limited evidence, recognising major knowledge 
gaps 

 
 
 
 
 

 
 
3. Citations and bibliography. The APA formatting style for citing references in the text and in the bibliography is used. 
e.g. Peer review papers will be written as follows: 
In text citation: (Author & Author, Year) 
In bibliography: Author, A. A., & Author, B. B. (Publication Year). Article title. Periodical Title, Volume(Issue), pp.-pp.  

(see http://www.waikato.ac.nz/library/study/referencing/styles/apa) 

                                                            
8 A statistical method for combining results from different studies which aims to identify patterns among study results, sources of disagreement among those results, or 
other relationships that may come to light in the context of multiple studies. 
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