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 Preface
The Tweed Invasives Project got underway in 2002, as a result 
of strong public demand. Initially, Giant Hogweed (Heracleum 

mantegazzianum) was the focus species; then Japanese Knotweed 
(Fallopia japonica), Himalayan Balsam (Impatiens glandulifera) and 
American Skunk Cabbage (Lysichiton americanus) were added to the list 
of ‘key species of concern’. The first project review was published in 
2006 (The Long-Term Control of Giant Hogweed and Japanese 
Knotweed) and highlighted some of the barriers to achieving the 
aims of the Project and the approaches taken to overcome them. 

The Tweed Invasives Project has now reached its 18th year and is 
one of the largest of its kind in the UK, covering the whole 5000 
km2 Tweed catchment. It is increasingly seen as a blueprint for others 
to follow; with the catchment-scale, partnership approach widely 
recognised as an effective way of controlling Invasive Non-Native 
Species (INNS). 

The purpose of this document is to present the cumulative 
knowledge of the Tweed Invasives Project (18 years and counting); 
going through each stage of the programme and how it evolved 
over time. It is not a technical manual detailing the biology and 
traits of each species, as this information is widely available 
elsewhere. It is, instead, intended as a guidance document for other 
organisations who are embarking on their own INNS projects. 

This project has been supported by a grant from the Prince 
of Wales’s Charitable Fund to the University of Cambridge Institute 

for Sustainability Leadership and The Rivers Trust.

https://tweedforum.org/wp-content/uploads/2018/08/Tweed-Invasives-Project-case-study-review.pdf
https://tweedforum.org/wp-content/uploads/2018/08/Tweed-Invasives-Project-case-study-review.pdf
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 Introduction
The Tweed and its tributaries (Figure 1) offer a rich and unique series of 
networked habitats for biodiversity in a landscape dominated by agriculture 
and, increasingly, forestry. The River Tweed, and many of its major tributaries, 
are designated Sites of Special Scientific Interest (SSSI); and a Special Area 
of Conservation (SAC) for Ranunculus species, lamprey species, otter and 
Atlantic salmon. (SSSIs and SACs are the highest levels of national and 
European environmental protection, respectively.) Bankside vegetation plays an 
important part in providing habitat and food for these key species but it can 
be easily impacted by invasive non-native plant species (INNpS).

The Scottish Borders relies heavily on the quality of its riverine environment 
to attract visitors and, thus, inward investment to the region. A report, 
commissioned in 2014, on the economic benefits of the salmon fishing 
industry estimated it to be worth £24 million to the region, employing over 
500 people. Before the Tweed Invasives Project, many fishing beats on 
the Lower Tweed were heavily infested with Giant Hogweed and, in some 
areas, impenetrable barriers were beginning to form. Giant Hogweed is, of 
course, renowned for its toxic sap and associated risks to human health, 
and poses a real danger to those accessing the river for fishing or other 
recreational purposes.
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https://tweedforum.org/our-work/projects/tweed-invasives-project/
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 The problem
After habitat destruction and climate change, INNS are often cited as the 
single greatest threat to native biodiversity at a national level. INNS pose a 
serious threat to our natural heritage by modifying the physical environment 
and out-competing native species. INNS also have significant economic impact 
at both the national and local level. Nationally, the total annual cost of INNS 
to the British economy is estimated at approximately £1.7 billion. This is said 
to be a conservative figure and does not include indirect costs which could be 
substantially higher (Williams et al., 2010). Although no specific figures for 
the Tweed catchment are available, access for anglers and walkers along the 
riverbank was indisputably impacted by INNpS, thus having a knock-on effect 
on the local economy. 

INNpS first entered the Tweed catchment in the early 19th century via both 
exotic botanical collections and the textile industry (plant seeds would arrive 
on unprocessed sheep fleeces and thereafter transfer to the environment 
during the washing process). The river then acted as the main transportation 
network for these species, which became very successful at dominating the 
riparian corridor. These seeds established populations of Giant Hogweed, 
Japanese Knotweed and Himalayan Balsam along the river and expanded 
until they could be found throughout the majority of the riparian corridor 
(Figure 2). As can be seen in Figure 2, the only areas free of INNpS were the 
headwaters of the main river and its tributaries. 

The key species of concern throughout the Tweed catchment are Giant 
Hogweed (Heracleum mantegazzianum), Japanese Knotweed (Fallopia 
japonica), Himalayan Balsam (Impatiens glandulifera) and American Skunk 
Cabbage (Lysichiton americanus). 
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The Leet Water, a tributary of the Tweed; heavily infested with Giant Hogweed in the early years of the Project

Figure 2 – Distribution and abundance of Giant Hogweed in the Tweed catchment in 2003.



5

•  Family: Apiaceae family, which include 
carrot, celery, fennel, parsley and 
parsnip

•  Year one: produces a rosette of bright 
green leaves. Year two: large flower 
spike. Once the plant flowers, it dies 
back.

• Foliage: deciduous, usually biennial

• Height: 1–5 m 

• Germination: March

•  Dispersal mechanism: seeds; 30,000–
80,000 viable seeds per plant, capable 
of surviving in the soil for 15 years

•  Flowers: small white flowers arranged 
in large umbels

  GIANT HOGWEED Heracleum mantegazzianum

Giant Hogweed

The need to control Giant Hogweed was the main driver for the creation of the Tweed Invasives 
Project. Although a very charismatic looking plant due to its large size, all parts of the plant contain 
chemicals called furanocoumarins which pose a risk to human health. When in contact with human 
skin and in the presence of sunlight, these chemicals cause severe burns and blistering. 

Giant Hogweed also poses a risk to riverine ecosystems. The plant’s deep, hollow roots provide 
structural support for the large flowering stem and when plants die back in winter, they leave 
behind large holes, making riverbanks unstable and susceptible to erosion. In smaller tributaries this 
can lead to wider, shallower streams with increased fine sediment load, which can impair spawning 
gravels and nursery habitat for salmonid fish species. Climate change threatens to exacerbate the 
impact of Giant Hogweed, as predictions suggest that extreme rainfall events and flooding will 
increase. Native Hogweed (Heracleum sphondylium) is occasionally mistaken for the non-native 
Giant Hogweed, especially in spring. It is similar in appearance, but much smaller and does not 
pose a significant risk to human health.
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Japanese Knotweed

Described by the Environment Agency as  ‘indisputably the UK’s most aggressive, destructive and 
invasive plant’, Japanese Knotweed is capable of exceptional growth rates. In spring and summer, 
bamboo-like shoots grow tall, forming dense  ‘stands’. Along riparian zones, Japanese Knotweed 
blocks access to the river, quickly out-competes native plants and undermines riverbanks. Humans 
are the primary means of plant transmission and it is often found in urban environments. In recent 
years, there has been a rise in properties being affected by Japanese Knotweed, which has led to 
problems securing mortgages. It is now a requirement to include a Japanese Knotweed survey in a 
home report when selling a property. Both Japanese and Giant Knotweed (Fallopia sachalinensis) 
species are present in the Tweed catchment and at sites where both species are present, control is 
carried out in tandem.

• Foliage: deciduous, annual

•  Flowers: although it flowers in late 
summer, it does not produce seeds

• Size: 1–2 m 

•  Dispersal: rhizomes; it spreads from 
tiny sections of rhizomes (roots); 
rhizomes can spread 7 m horizontally 
and can compromise the structure of 
buildings

  JAPANESE KNOTWEED   Fallopia japonica
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Himalayan Balsam

Himalayan Balsam can rapidly form dense monocultures along river systems, increasing flood risk 
and out-competing native species. Pollinating insects will favour it over native plant species due to 
its large pollen resource, further displacing native plants. 

•  Foliage: annual plant with fleshy 
stems and leaves that wilt quickly 
without water

•  Flower: pink, bell-shaped flowers that 
can be seen from June to October

• Height: 10 cm–3 m

•  Habitat: can tolerate low light levels 
and is very successful at shading out 
native vegetation due to the speed 
with which it grows

•  Dispersal: seed; each plant produces 
several large seed pods containing 
up to 800 seeds. When ripe, pods 
explosively open, flinging small black 
seeds up to 7 m. Seeds can remain 
viable for 2 years.

  HIMALAYAN BALSAM   Impatiens glandulifera 
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  AMERICAN SKUNK CABBAGE    Lysichiton americanus 

•  Foliage: long-lived perennial, with a 
rosette of large, thick, leathery leaves, 
forms dense stands

•  Scent: gains its name from the 
pungent odour it emits 

• Height: can reach over 1.5 m 

•  Habitat: prefers wet boggy areas with 
fertile soil

•  Flower: bright yellow flowers in early 
spring which encase the seed pod

•  Dispersal: various; it can be dispersed 
via its thick fleshy rhizomes, 
if disturbed, or via its green 
berries which can be transported 
downstream, ripening in July and 
August

American Skunk Cabbage

Until recently, American Skunk Cabbage was 
widely available in garden centres (heralded as 
a ‘must-have’ plant) and awarded the Royal 
Horticultural Award of Garden Merit, however, 
its growing presence in the countryside 
has raised concerns. An EU regulation (EU 
Regulation 1143/2014 on Invasive Alien Species) 
was agreed in December 2015 which places 
stringent controls on this and 13 other plant 
species. This regulation makes it an offence 
to keep, cultivate, breed, transport, sell these 
species, or release them, intentionally or 
unintentionally, into the environment.
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In the UK, the Wildlife and Countryside Act 1981 is the main legislation relating to the control 
of INNS. Under this legislation it is law that a landowner must ensure that any non-native plants 
growing on their land don’t spread into the wild. This includes natural spread (e.g., by seed 
dispersal) and spread caused by the dumping of plant material or contaminated soil. The Wildlife 
and Countryside Act Codes of Practice defines ‘in the wild’ by excluding:

• arable and horticultural land

• improved pasture

• settlements

• private and public gardens

This compartmentalisation of responsibility is a problem where long-term historic INNS exist. 
Generally speaking, once INNS become established in the wild, they then do not fall under any 
one body or person’s responsibility. Another issue is that a landowner may possess INNS on their 
property and not be aware of their legal responsibilities until it is too late. 

In both Scotland and England, it is possible to organise a Species Control Order (SCO). These are 
compulsory and can be used to compel certain actions regarding INNS. These may be used in 
urgent situations. SCOs may only be made by the relevant bodies:

• DEFRA (England)  

• NNSS GB Non-Native Species Secretariat   

• Scottish Natural Heritage  

• Forestry Commissioners

•  Scottish Ministers  
(including Marine Scotland)

•  Scottish Environment Protection Agency 
(SEPA)

  INNS legislation
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The need for a coordinated approach

Growing concern during the 1990’s about the rapid spread of Giant Hogweed in the Tweed 
catchment was exacerbated by the fact that no, one, body had clear ownership of the issue. 
For many years, local authorities on both sides of the border had carried out piecemeal and 
uncoordinated control of Giant Hogweed where it impinged on public spaces and access, but this 
had failed to make an impact on the spread of this species. In light of this, Tweed Forum, a non-
government catchment partnership organisation, decided to initiate a coordinated and strategic 
response to the Giant Hogweed problem. 

In 2001, Tweed Forum carried out a public consultation with relevant stakeholders on both sides 
of the border to debate the way forward. The consultation identified a strong public demand to 
tackle Giant Hogweed and the need to take a catchment-wide approach. It was recognised that an 
effective eradication programme would require every single Giant Hogweed plant to be targeted 
across the entire catchment area. This was not an easy prospect, and the only way to succeed 
was to collaborate with as many invested parties as possible. Following the initial consultation, 
a conference/workshop was held to establish both  ‘real’ and  ‘perceived’ issues preventing 
landowners from controlling Giant Hogweed on their land; and what solutions, if any, Tweed 
Forum could offer to overcome these issues (Table 1).

This exercise helped define and shape the Tweed Invasives Project and, essentially, Tweed Forum 
then undertook to address all the services and needs detailed in the right-hand column: providing 
free herbicide (and advice on how to use it); providing free training/certification; applying for a 
blanket license (on both sides of the border); funding specialist contractors where required; and 
providing a permanent, dedicated, coordination function. 

  Catchment-wide control
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What are the main things stopping you 

from controlling Giant Hogweed?

What do you think are the possible 

solutions to these problems?

I don’t know what chemicals to use or when 
to use them 

Advice and guidance as to what chemicals to 
use and when to use them 

I can’t afford the chemical or equipment to 
carry out the work 

Provide cheap/free chemical and equipment

I’m not licensed to use the chemicals or the 
sprayer 

Provide certification courses for using the 
chemicals and equipment

We’re not allowed to spray near water/
within the SSSI 

Make it easier to apply for a license to spray 
near water/within the SSSI

My infestations are too large to do on my 
own/some of the areas are too difficult to 
spray 

Provide contract labour for those infestations 
too large and/or too difficult to do

 I’ll be the only one doing it Have someone who can coordinate the 
control programme and encourage everyone 
to control their patch as agreed

It’s the only plant on the riverbank what will 
happen to the bank when it’s gone? 

Advice on replanting of appropriate riparian 
species and provenance

I haven’t got the time to carry out control 
work 

Pay contractors to do it

Table 1 – Findings from the 2002 conference/workshop on Giant Hogweed control in the Tweed catchment.
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Fundraising 
Recognising the scale of the problem and 
that this would be a long-term project, it was 
obvious that a significant amount of money 
would be required in the initial stages. Tweed 
Forum included the Tweed Invasives Project 
as a component of its £9 million Tweed Rivers 
Heritage Project, one of the first landscape 
partnerships schemes funded by the Heritage 
Lottery Fund. By doing so, the initial phases of 
the catchment-wide control programme were 
supported financially and also benefited from 
the appointment of a dedicated Project Officer, 
who was embedded within a motivated 
and innovative (Tweed Rivers Heritage 
Project) team.

Dedicated Project 

Officer 
The need for a dedicated project coordinator (Project Officer) was clearly identified in the 
consultation, and the scale of the problem necessitated a full-time role. A key task for the Project 
Officer was to deliver the services outlined in Table 1. In addition, there was a need to survey and 
map the areas affected and, perhaps most importantly of all, build relationships with landowners, 
farmers, foresters, anglers, ghillies (a Scottish term for river guide/manager) and members of the 
community. After a few years, the Project Officer post evolved into a part-time role, as the scale of 
infestation reduced and the number of project volunteers increased. Awareness-raising was also 
a key remit for the Project Officer and a leaflet was produced, in the early stages of the Project, 
to help interested parties identify the key species of concern and how to treat them (Controlling 
Invasive Plants in the Tweed Catchment).

River Champions
From the outset, River Champions were recruited to raise awareness and mobilise support on 
their patch. The River Champions were individuals (landowners, farmers, community members 
etc.) chosen for having local influence within the landowning community, and were paid a small 
honorarium for carrying out their duties. The intention was to have River Champions strategically 
placed throughout the catchment, monitoring Giant Hogweed in their area, and persuading 
reluctant participants to carry out their share of the control work; as well as reporting back to 
Tweed Forum’s Project Officer (who supplied advice, training, equipment and covered personal 
costs for the River Champions (mileage)). From October to December, after the close of the 
control season, partnership review and feedback exercises evaluated the effectiveness of the River 
Champions’ work, and any necessary changes could be made for the upcoming season.

The early years

https://tweedforum.org/wp-content/uploads/2018/09/tf_invasives_leaflet.pdf
https://tweedforum.org/wp-content/uploads/2018/09/tf_invasives_leaflet.pdf
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The early years

Volunteers
Another very important aspect of the Project Officer role was to engage with, and establish, 
a network of volunteers who would take ownership of as much control work as possible. The 
salmon beats along the main stem of the Tweed are generally managed by a ghillie or boatman, 
with Angling Associations generally looking after the trout fishing. These groups were crucial in 
tackling INNS on their patch, as they knew the ground intimately and were on the river most of 
the time as a matter of course. Many of them were carrying out piecemeal control already, but the 
Project gave them the equipment, chemicals and knowledge to do it in a more comprehensive and 
coordinated way. 

Initial control programme 
Initially, the Project focused solely on Giant Hogweed, as this was universally acknowledged the 
priority species. The tactic was to start from the top of the catchment and work towards the 
bottom, the rationale being that it would stop the seed source from re-infesting downstream. 
Larger Giant Hogweed plants were prioritised over seedlings to prevent them from flowering, and 
subsequently setting seed. 

Shortly after this, the Project expanded to include control of Japanese Knotweed throughout 
the Tweed catchment, and Himalayan Balsam on the River Till (a subcatchment of the Tweed). 
The extent/distribution of Himalayan Balsam was such that it was decided to trial control in one 
subcatchment – alleviating budgetary concerns and safeguarding the Tweed Invasives Project as a 
whole. Initially the trial involved hand-pulling individual plants but this was found to be immensely 
time consuming and expensive, and often led to excessive trampling of native flora and fauna, 
therefore spot-spraying was adopted instead.

Native replanting
There was some concern that the eradication of the dense monocultures of Giant Hogweed along 
the riverbanks of the Tweed catchment would lead to heavily denuded banksides and increased 
erosion during high flows. This concern led to some replanting of native marginal plants and shrubs 
during the first control season, however, it quickly became apparent that the degree of natural 
regrowth was extraordinary and no further intervention was required. 

Contractors 
It was clear that professional services would be needed to support the control efforts on the 
ground, due to the sheer scale of the task. The contractors’ role was to fill any gaps where there 
was either no local ownership of the problem, or where terrain/abundance was not manageable 
for volunteers or Tweed Forum staff. Initially, this meant that virtually all the tributaries and certain 
problem sections of the main stem of the River Tweed were allocated to contractors and this 
represented a very significant proportion of the annual cost. In the first year, a range of different 
companies were used but this was gradually whittled down based on performance and price. The 
Project Officer managed the contracting services and gave them clear instructions. Contractors 
were responsible for recording their work in a paper format and feeding this back to the Project 
Officer. Having built a relationship with a given contracting service, some leeway was allowed in 
deciding the timing and order of the work.
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The middle years

In this phase of the Project there was a breakthrough in the visible benefits from the ongoing 
control work. Large monocultures of flowering Giant Hogweed were being broken down and 
reduced to manageable patches, and Japanese Knotweed was responding well. The goal of the 
control programme during this period was to have zero flowering Giant Hogweed plants in the 
Tweed catchment. As the density of Giant Hogweed decreased, the role of the River Champions 
began to diminish as the network of volunteers continued to establish. 

Contractors were still employed to carry out Giant Hogweed control throughout the Tweed 
catchment, but were also used later in the season to control Japanese Knotweed (Tweed-wide) and 
Himalayan Balsam (on the Till subcatchment). As Heritage Lottery Fund support had ended 4 years 
previously, a successful collaborative funding bid to the Interreg IVA programme boosted project 
funds for a further three years, and helped produce further promotional material and signage. 
Using this material to raise awareness further, and involving the public in reporting sighting of 
INNS, increased surveillance and highlighted areas which were not under scrutiny at that time. 
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Current methodology/control programme

Figure 3 – Overview of the Tweed catchment highlighting areas requiring active INNS control; 
data derived from Tweed Forum GIS database.

2020 will mark 18 years of INNpS control in the Tweed catchment. The methods used today 
have evolved through trial and error, but the primary aim is to quickly find, then spot-spray, every 
single emerging Giant Hogweed plant, and ensure effective control of Japanese Knotweed. For 
this to work, the control programme strategy must be clearly planned early in the year. A typical 
annual work programme (for Giant Hogweed, Japanese Knotweed, American Skunk Cabbage and 
Himalayan Balsam) runs from January to October and is described below. Also described below is 
detailed information on how to control individual Giant Hogweed, Japanese Knotweed, American 
Skunk Cabbage and Himalayan Balsam plants as well as the current Project monitoring protocol. 

Annual work programme

 January / February

1. Identify treatment areas

Pre-season logistics are reviewed, before the control programme gets underway during the spring 
months. Using the Tweed Invasives Project GIS database (more on this later), it is possible to see 
how the work coverage is to be divided out, and this informs our dialogue with existing volunteers 
and where there may be scope to engage with new ones (Figure 3). Areas in orange are generally 
where contracting services are required: either the terrain is tricky or there are no local volunteers. 
At this point a  ‘blanket’ herbicide licence, to permit application of an approved herbicide 
throughout the entire Tweed catchment, is applied for. As the Tweed is a cross-border catchment, 
applications are made to the Environment Agency for the English Tweed and Scottish Natural 
Heritage for the Scottish Tweed. With this  ‘blanket’ licence, the administrative burden of applying 
on a site-by-site basis is avoided.
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2. Consult with contractors and issue tenders for work areas

The process for tendering and awarding contracting services has been refined over the lifetime of 
the Project and an updated management framework ensures contractors operate efficiently once 
tenders have been awarded. Below are the key elements of this management framework:

-  Contractors must have the relevant qualifications (PA1 & PA6AW). They must have appropriate 
insurances and be responsible for their own health and safety procedures. 

-  Contractors are given specific areas, at an agreed time frame for completion, to tender for 
(Figure 4). This avoids contractors dictating how long areas will take to complete. The time 
limit given for each task/area to be completed is based on last season’s INNpS abundance. A 
suggestion is made that the contractor visits each area twice; once for initial treatment, with a 
second follow-up/monitoring treatment. 

-  Every Giant Hogweed plant must be recorded by the contractor using a hand-held GPS device 
(issued by Tweed Forum). The GPS device is handed back to the Project Officer weekly, to upload 
the data and to check progress. 

-  Invoices will only be paid on completion of the task; task completion is confirmed by the Project 
Officer after reviewing data from the relevant GPS devices. 

-  A pre-season meeting may be required, to ensure that all contractor operatives are 
knowledgeable about plant identification and the risks involved with treating Giant Hogweed. 

-  Herbicide is held at Tweed Forum’s chemical store and given to contractors in appropriate 
volumes for their patch.

Figure 4 – Example of a tender map; used to secure contractor services.
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 March / April 
Volunteer visits get underway. There are currently 35 volunteers who are actively engaged with 
the Project, undertaking ca. 20% of the overall control programme. During early spring, just 
before control work starts, volunteers are visited and provided with equipment, such as herbicide, 
knapsack sprayers and personal protective equipment (PPE). A follow-up phone call or visit takes 
place a few weeks later, to make sure that the volunteers are satisfied with what they need to do. 

 April / May 
The success of any control effort is dependent on the effectiveness of the methods used, frequency 
of treatment and the growth stage of the plant. It is important not to conduct control surveys too 
early as there is a risk of missing new plants that emerge late. Keeping an eye on the growth of 
seedlings, and being flexible with the start date of your control season, is helpful. 

Control work commences in April/May. Giant Hogweed is always targeted first, being the first 
INNS to germinate and much easier to control when still small in stature and not obscured by 
native vegetation. By looking at the previous season’s data, it is possible to target heavily infested 
areas or  ‘hotspots’ first. These are sites that require more than one or two treatments during the 
season. Figure 5 shows an off-river site in the middle of the catchment, which was not discovered 
until 2018. This  ‘hotspot’ site required contractor assistance to quickly reduce abundance; once 
this had been completed Tweed Forum staff were able to carry out control work at this site in 
subsequent years. 

 May/June
Midway through the year it is important to take stock of what is happening on the ground and to 
make sure that the current methodology is working effectively. From the weekly collection of GPS 
device data, it is now possible to use the GIS database to see what has been treated and if there 
are any suspected areas which haven’t been targeted (Figure 6). It is not possible to ground-truth 
the entire contractor/volunteer work programme, therefore, random checks on the worst-affected 
areas and those more difficult to access, are essential to ensure control work is being carried 
out effectively. 

Figure 5 – controlling a  ‘hotspot’ in April 2018; first treatment. 
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Figure 6 – A typical map highlighting the location(s) of individual Giant Hogweed plants controlled mid-season. 

 June/July 
With typical weather conditions and timings, the second follow-up control programme should be 
taking place in late June/July. By now plants will be flowering, therefore, it is vital that any reported 
sightings of flowering plants are attended to as a matter of urgency. Following 18 years of control 
work, there are not many flowering Giant Hogweed plants present within the Tweed catchment, 
therefore, flowering plants should only really be found growing outwith the existing control areas. 

With Giant Hogweed control in hand, it is now time to begin the control programme for Japanese 
Knotweed, Himalayan Balsam and American Skunk Cabbage. Contractors are given the larger 
sites to tackle while Tweed Forum staff visit old or existing sites to monitor and treat any Japanese 
Knotweed regrowth. Japanese Knotweed sites are recorded as being  ‘active’ or  ‘dead’. Sites that 
are deemed ‘dead’ (where there has been no regrowth) are still visited and checked for at least 
five years.

 August/September 
By now the contractors should have mostly finished the bulk of their work. Follow-up treatment 
areas will be checked in much the same way as the initial control work was checked in April. 
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Reported sighting of flowering Giant Hogweed at a water treatment works 

 September/October 
During September/October the control programme is drawing to a close. An audit of equipment 
will be taken, as well as recording herbicide usage and ordering spare parts etc. The data collected 
in the field (which has been uploaded to the GIS database) will be used to inform various 
landowners about the work which has taken place on their property. Since the beginning of the 
Project, landowners (particularly where they do not carry out their own control) have been asked 
to provide a financial contribution to the Project, in recognition of the work being done to improve 
their land (see Funding Challenges, page 42). 
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Species control methodology

 Giant Hogweed 

Chemical control is the preferred control method 
for INNpS. Roundup Biactive GL® is one of the 
few herbicides approved for use near water, and 
within SSSI’s/SAC’s; and is therefore, practically, 
the only option for the Tweed Invasives Project. 
Roundup Biactive is a broad-spectrum glyphosate-
based herbicide (MAPP number 10330) and, as 
glyphosate is non-selective, care must be taken 
to minimise ecological impacts by spot-spraying 
foliage (at 5 litres per ha) using a knapsack or 
hand sprayer. Care must be taken to minimise 
herbicide  ‘drift’ onto surrounding vegetation 
by using the appropriate nozzles and knapsack 
calibration (knapsack/hand sprayers are capable 

of spraying over a gradient between  ‘jet’ and  ‘mist’ and therefore should be adjusted between 
these two settings to optimise herbicide delivery, and minimise drift in differing wind conditions). 

It is important to cover as much of the leaf surface of the plant 
as possible when spraying, as there is the risk of only half the 
plant dying due to poor spray coverage. When tackling flowering 
or seeding plants, it is important to remove the seed-head - if 
the plant is sprayed and the seed-head remains intact, the 
plant may go on to produce seeds. Whilst there is uncertainty 
over the viability of those seeds, removing the seed-head is still 
recommended practice. Where a plant has managed to drop 
seeds, there will be a carpet of small seedlings the following year. 
This should be a priority area to target early in the following year, 
and follow up with two or three more treatments. 

Thousands of Giant Hogweed seedlings appear 
at a site previously treated for an infestation of 
mature plants
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 Japanese Knotweed 

A variety of methods have been trialled for Japanese Knotweed, with herbicide chemical control 
the preferred option. It is crucial to get the herbicide dosage correct for Knotweed species. If the 
herbicide is applied to the plant using a concentration that is too strong, the plant’s leaves will burn 
without killing the rhizome, which is the ultimate goal. If herbicide is applied to the plant using 
too weak a concentration, the plant can become resistant to the herbicide, growing again in the 
following year but producing small, mutated, waxy stems which are harder to control.

It is important to use a GPS device to mark the locations of Japanese Knotweed sites so that they 
can be found in subsequent years. Japanese Knotweed can lie dormant for many years and it is 
important to check the area even if there was no regrowth the previous year. Some sites that were 
perceived as  ‘dead’ came to life again four years after perceived ‘eradication’. Table 2 overleaf 
outlines the methods currently used by the Tweed Invasives Project. A combination of all of these 
methods may be used, depending on plant density and site conditions. 

Examples of Japanese Knotweed control methods; left, cut and spray; right, stem injection
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Table 2 – Current Japanese Knotweed control methodology.

Method Pros Cons

Spraying foliage

Spray tops and undersides 
of leaves (at 5 litres per ha)

• Very quick

• Generally successful 

•  Can add dye to the 
herbicide to see areas that 
have received control

•  Need dry weather

•  Can damage surrounding 
vegetation

Cut and spray

Cut stems 4 inches from the 
base with a hedge knife and 
spray with herbicide (5 litres 
per ha) using a knapsack or 
hand sprayer, directly into 
the plant’s stem

•  Higher success rate than 
spraying alone

•  Can damage surrounding 
vegetation

Flattening and spraying

Flattening or pushing 
stems over, then applying 
herbicide (5 litres per ha)

• High success rate •  Quite labour intensive on 
large stands 

•  Can damage surrounding 
vegetation

•  Need dry weather

Stem injection

Using a stem injection 
system, inject 2 ml of 50:50 
(herbicide:water) into the 
hollow stem of each plant

• High success rate

•  No damage to surrounding 
plants – can be used 
in gardens or sensitive 
habitats

• Can use in poor weather

• Very time consuming

•  Easy to lose track of 
which stems have been 
treated

•  Doesn’t work on small 
stems
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 American Skunk Cabbage

American Skunk Cabbage is a new addition to 
the Tweed Invasives Project control programme 
and several removal techniques have been trialled 
to see which would be the most appropriate for 
the Tweed catchment. Manual removal involves 
digging and pulling until the entire plant and 
root system have been removed. It is essential 
to destroy all the plant once it is removed, to 
prevent reinfestation via plant rhizomes. Removal 
of small/juvenile plants is possible by digging 
and removing the root system, however, this 
method is not suitable for large plants as the 
rhizome system is enormous. This method is only 
appropriate on low density sites. This approach 
has had low success; in nearly all sites where 
manual removal was used, there were new plants 
the following year.

Foliar spraying involves the application of 
glyphosate to the tops and backs of the leaves 
at 5 litres per ha. The leaves are exceptionally 
waxy, especially early in the summer, meaning the 
solution will quickly run off the leaf structure. In 
sensitive areas, such as bogs, this method requires 
caution as spray drift will kill delicate plant species. This approach has had mixed success, with 
some plants requiring a second round of treatment (pictured below).

Root core treatment is possible using a small spade or planting spear to dig out, or make a hole in, 
the soft white centre of the plant. A 3 to 5 second spray of the 5 litre per ha herbicide solution is 
then applied to the excavated area. This method has had a higher success rate, and is very effective 
in sensitive areas due to the high precision application. However, it is very time consuming, so 
perhaps not suited to areas that have a very high abundance of plants.

American Skunk Cabbage, with intact rhizome/
root system 

Leaf spray Core treatment
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 Himalayan Balsam 

Mechanical control (strimming or hand-pulling) 
of this species has been trialled. This should 
ideally be carried out when the plant has grown 
to a reasonable height and just before, or 
during, flowering. As this varies according to 
micro-climate, timing will be dependent on local 
conditions. This species wilts very quickly once 
removed from the soil and can be left in-situ to 
rot down, however, pulled plants must be stacked 
in piles on dry ground, as it can quickly re-root 
itself in the presence of wet ground. 

From experience, it is possible to hand-weed an 
area and keep it free from Himalayan Balsam, if 
the site is not in the riparian zone. Off-river sites 
have shown a much higher success rate with this 
method; if organising work parties of volunteers, 
off-river sites can be much more rewarding as 
they are less likely to need re-visiting year-on-year. Herbicide control can be effective at suppressing 
the abundance of Himalayan Balsam along the riparian zone but experience has shown that it is 
costly and time consuming as an eradication method. Himalayan Balsam is capable of flowering 
and setting seed in late September through to October, entailing several follow-up treatments 
within the same season. 

In recognition of the high costs and effort associated with controlling Himalayan Balsam, and 
alongside the desire to reduce herbicide use, a new strategy for tackling Himalayan Balsam was 
devised in 2016. Tweed Forum is one of several organisations taking part in a UK-wide rust fungus 
pathogen release and monitoring programme, initially funded by Natural England/DEFRA and 
coordinated by the Centre for Agriculture and Biosciences International (CABI).

Left, inoculation of Himalayan Balsam with Indian rust fungus; right, Himalayan Balsam leaf infected with rust 
fungus spores
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Following official government approval, and consent from the relevant landowners, the Indian 
rust fungus Puccinia komarovii var. glanduliferae was licenced for release in 2016. A strict release 
protocol has been created by CABI which involves advice on site selection and instructions on how 
to apply the rust fungus (three applications of liquid inoculant, per year, throughout the growing 
season; using spraying equipment supplied by CABI). Initial release of the rust fungus took place 
at four locations on the English side of the Tweed in 2016, with another trial release taking place 
in 2018. Results showed that, following each annual infection, the rust successfully spread onto 
uninfected leaves and surrounding plants. The infection rates were promising but with the rust 
fungus dying out over the winter months, further research is needed to investigate why good 
leaf infection does not lead to the fungus becoming established in the natural environment as a 
matter of course. Water Environment Grant (Environment Agency) and Biodiversity Challenge Fund 
(Scottish Natural Heritage) funding in 2019 has enabled the rust fungus bio-control trial to be rolled 
out to a current total of eight sites in the cross-border Tweed catchment (five in England and three 
in Scotland). The current hope is that the rust fungus will reduce plant vigour, so that Himalayan 
Balsam is prevented from out-competing native vegetation, instead co-existing in a new balance.
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Monitoring 

There is a clear need for baseline data in any new INNS control programme. This data may take a 
number of different forms but the most valuable, in clearly visualising the progress of any control 
work, must be fixed point photography. Fixed point photography allows for a visual comparison of  
‘before and after’ at a given control site and is a simple but effective means of monitoring progress 
as reductions in INNS infestation can be easily assessed by eye (see Outcomes and achievements, 
page 29). 

In addition to fixed point photography, ongoing monitoring data is collated by the control team 
using GPS devices during the course of normal control work, usually in the form of walkover 
surveys. The Project also carries out periodic vegetation surveys of controlled sites, where the 
reoccurrence of target INNpS and, most importantly, the degree of recovery of native vegetation is 
scrutinised. The sites are surveyed using random quadrat sampling and quantitative presence value 
for all plant species, excluding mosses and lichens. Where trees are dominant, a separate record is 
made for percentage tree cover and ground flora. Bare ground and leaf litter, including dead wood, 
are also recorded. 

Vegetation surveys involve the use of random quadrat sampling (pictured)
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Funding the control programme 

Over the lifetime of the Tweed Invasives Project, Tweed Forum has been successful in harnessing 
various funding sources including public monies, private donations and grant-making bodies; in 
addition to in-kind/volunteer time (Figure 7). Initial financial support from the Heritage Lottery Fund 
was key to establishing the Project at an appropriate scale to encourage buy-in from the target 
community of landowners and volunteers. This was followed by significant contributions from the 
European Union, Scottish Natural Heritage, SEPA and grant-making bodies such as the Tubney 
Trust. Funding support from Scottish Natural Heritage was lost fairly early on, due to the ruling 
that the new agri-environment support system would cover INNS control work. However, it quickly 
became clear that this mechanism was completely inappropriate for funding catchment-wide INNS 
control, being mired in prohibitive red tape (see Funding Challenges, page 42). 

Figure 7 – Sources of funding over the lifetime of the Tweed Invasives Project (2002-2020). 
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Figure 8 – Visual confirmation of the eradication of dense stands of Giant Hogweed and Japanese 
Knotweed in the Tweed catchment using fixed point photography; left, pre-control landscape and right, 
post-control landscape. 
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Outcomes and achievements 

The density and abundance of Giant Hogweed and Japanese Knotweed has been vastly reduced 
throughout the Tweed catchment (Figures 8 and 9). A lack of coverage data during the early 
years of the Project ( ‘spot’ data being collected only, not the dimensions of dense linear stands 
of Japanese Knotweed) has made it difficult to digitally display progress for Japanese Knotweed, 
over and above fixed photography, however retrospective digitisation of photographic data from 
specific sites, allows for some mapped evidence to be displayed (Figure 10).  It is an extraordinary 
achievement for the Project that it is now very rare to see either Giant Hogweed or Japanese 
Knotweed in situ on the main stem of the Tweed. 

Aside from the benefits to human health (in the case of Giant Hogweed) and riparian access, 
the benefits to native vegetation in reducing the abundance/distribution of Giant Hogweed/
Japanese Knotweed are enormous. Data from vegetation surveys have, to date, confirmed that 
native vegetation will naturally reclaim its typical niche(s) at sites where control work has been 
undertaken. A broad range of native species have recolonised to create healthy, diverse habitat 
where dense monocultures of INNpS previously predominated (Figure 11). Recovery rates for native 
vegetation at the survey sites have been very encouraging and show that habitats can fully recover 
if INNpS can be reduced/eradicated. 

The control of Himalayan Balsam has been more mixed. Whilst the Project continues to chemically 
control the species year-on-year in the Till subcatchment, with an accompanying strong reduction 
in abundance, there is recognition that there must be a longer-term solution for the Tweed 
catchment as a whole. The widespread distribution of Himalayan Balsam, its ability to germinate 
over a relatively long period of time (5-6 return visits per year would be required for any eradication 
effort) and difficulties in detecting newly germinated plants due to their small stature (compared 
with Giant Hogweed and Japanese Knotweed) combine to make eradication almost impossible 
when relying solely on chemical control. The novel rust fungus bio-control trial is seen as a potential 
solution to this, acknowledging that where eradication may not be possible, reduction in plant 
vigour could allow native vegetation to co-exist alongside this  ‘weakened’ Himalayan Balsam. 

American Skunk Cabbage was only discovered within the Tweed catchment relatively recently, but 
rapid action ensured its containment at the single source of introduction. This quick response was 
undertaken by the Tweed Invasives Project Officer using the Tweed catchment’s existing biosecurity 
planning measures - a welcome success in the fight against the introduction of new INNS to 
the catchment. 

Over and above the achievements of the Project in tackling INNpS in the Tweed catchment, less 
tangible successes should also be celebrated. The creation of the River Champions, and subsequent 
cohorts of engaged volunteers, has increased general awareness of INNS (and other challenges 
faced by our native biodiversity), in addition to creating a volunteer workforce. Community 
engagement should be acknowledged as a key success of the Project.
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Figure 9 – Distribution and abundance of Giant Hogweed in the Tweed catchment in 2003 (top) 
and 2019 (bottom).
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Figure 10 – Abundance of Japanese Knotweed at a typical site in the Tweed catchment in 2004 (top) 
and 2019 (bottom).
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Figure 11 – Data from vegetation surveys showing changes in vegetation type at various sites 
following pre- (top) and post- (bottom) control of Giant Hogweed/Japanese Knotweed.
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Control programme
The control programme includes both the annual work plan and the methods used to control 
individual plant species (control methodology). The annual work plan and control methodology 
have been continually refined over the 18 year lifetime of the Project. A combination of keeping up 
to date on new techniques/technology and reflecting on what has/hasn’t been effective has been 
key in producing an efficient, fit-for-purpose control programme. The benefit of introducing GPS 
devices to the annual work planning process and 
involvement in the novel rust fungus bio-control 
trial are two good examples of this.

Contractors
In the early and middle phases of the Project, 
contractors carried out the bulk of the control 
work, due to the sheer abundance of INNS. After 
several years, as areas became safer to access 
and more manageable it was anticipated that 
Tweed Forum would then empower volunteers 
to take ownership of these areas and therefore 
reduce the level of contractor labour. Thus, it 
was also anticipated that project costs would 
continue to tail off year-by-year as contractor 
labour decreased. 

During the middle phases of the Project, a project 
review highlighted a cost plateau for contract 
labour between 2010 and 2015. This was partly because the same ground needed to be covered 
regardless of the number of plants, and partly due to some contractors getting stuck in a rut in 
terms of areas covered and not seeking out stands further back from the river. Whilst the Project 
had strongly benefitted from using these contracting services on a year-on-year basis (due to their 
knowledge of the terrain), there also needed to be a recognition that it was a finite job and not 
something that could be exploited. The area now requiring contracting services decreases, year by 
year, and this should be the ultimate goal for any INNS eradication programme. 

Herbicide usage was also unexpectedly high during the middle phases of the Project, and an 
investigation into this discovered that contractor herbicide use was not being stringently monitored. 
It was decided that Tweed Forum staff would hold the herbicide in a purpose-built store and be 
responsible for the stock-taking and distribution. 

Rope access is a relatively new approach for the Project. Now that there is active searching for 
mature Giant Hogweed plants which may have been missed, it has become apparent that there 
are populations of Giant Hogweed growing in inaccessible areas of the catchment. With safety the 
most important consideration, a team of professional rope access workers (with all the appropriate 
qualifications and insurances) were provided with herbicide training and joined the control 
programme team in 2018.

Typical rope access site 

  Operational lessons  
learned
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Mapping/GIS 
A big milestone for the Project was the ability to digitise field data effectively and efficiently. Initially, 
control work was monitored in the field using paper notes. Abundance maps were then drawn 
from information handed in by the  ‘controller’ (whether areas were  ‘high’  ‘medium’ or  ‘low’ 
in abundance) and transposed onto GIS maps. This method was suitable during the early years 
of the Project as most areas were  ‘high’ or  ‘medium’ and, thus, the control tactics were roughly 
the same. 

As the need for more concise information grew, controllers were required to estimate the number 
of plants found in a given length of river using the DAFOR scale (Table 3). This information was 
transferred onto a spreadsheet and maps were drawn from the information, with the red areas 
indicating priority areas for control work. Looking at Figure 12a below, this 2004 section of 
the river Tweed had an  ‘abundant/dominant’ DAFOR score for Giant Hogweed (i.e., 26–51% 
vegetation coverage). 

Table 3 – The DAFOR scale used to estimate plant abundance during the early years of the Project.

Figure 12a – Mapped DAFOR data for Giant Hogweed on the River Tweed; from data collected in 2004.

Plant Abundance % Coverage Colour

Dominant > 75% Red

Abundant 51–75% Orange

Frequent 26–50% Yellow

Occasional 11–25% Pale Green

Rare 1–10% Dark Green

None 0% No Colour
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Figure 12b – Mapped data derived from hand-held GPS devices in 2019; the location of individual Giant 
Hogweed plants are denoted by red circles.

As the control of Giant Hogweed continued, the density of this species reduced and its distribution 
became sporadic. Thus, the linear maps no longer adequately illustrated what was being discovered 
on the ground and a more detailed and refined index was needed. Density maps are now drawn 
using the point-count data obtained by hand-held GPS devices (see Figure 12b). These show 
every single plant and thus represent a highly accurate picture of current infestation as well as an 
invaluable guide for contractors and others carrying out control work, ultimately saving resources 
and effort. 
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Pathways/Biosecurity
INNS are challenging to control because they can rapidly invade new areas, thus creating a vicious 
cycle of invasion and control. Management needs to be carried out on a regional scale using 
collaboration across a range of stakeholders.  One concern for the future of the Tweed Invasives 
Project is preventing new populations of INNS entering the catchment from outwith the catchment 
boundaries.  In recent years, the creation of the Borders Railway between Edinburgh and Galashiels 
has created a new conduit for the spread of INNS from neighbouring areas. This is especially true 
where there is a well-known infestation on and around the railway line and no ownership or direct 
action has been taken. The Gala Water sits at the top of the Tweed catchment, adjacent to the 
Borders Railway and until now has remained free of Giant Hogweed. A significant infestation of 
Giant Hogweed on this previously unaffected water course would be a serious blow to the Project, 
threatening to negate all previous efforts to control the species at the catchment-scale.

Another concern is the threat from completely new INNS. This threat can be countered using 
typical biosecurity planning measures, such as Prevention, Early Detection, Surveillance, Monitoring 
and Rapid Response. Preventing the introduction of new INNS in the first place must be the aim, 
however, where this fails, early detection is key in successfully addressing the threat. Surveillance 
and monitoring are required to achieve early detection; and, once detected, a clear step-by-step 
rapid response plan, including all relevant partners, will ensure that any detected INNS is suitably 
dealt with.  To enable this planning process, the identification of suitable funding mechanisms 
is key.

A view of the new  ‘Borders Railway’; an invading population of Giant Hogweed is clearly visible on the Gala 
Water following construction of the new railway 
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In 2009, RAFTS* undertook a three year £220,000 national programme with 26 Scottish fisheries 
and rivers Trusts to produce biosecurity plans covering over 90% of Scotland’s rivers and lochs.   
Following a template, carefully designed by RAFTS in partnership with government agencies, the 
Trusts were able to create biosecurity plans which addressed the three key elements of the Great 
Britain INNS Strategy: (1) prevention, early detection and surveillance; (2) monitoring and rapid 
response; and (3) mitigation, control and eradication.  Alongside this, projects were established for 
invasive plants on most major river systems, and for American mink (Neovison vison) in the north of 
Scotland, with ca. £2.5 million in funding.  Over £3 million funding was secured for the programme 
in total which ran until 2016.  The programme was succeeded by the four year Scottish Invasive 
Species Initiative (SISI) which has funding until 2021 and is managed by Scottish Natural Heritage.  

Arising from this planning process, the wider Tweed Forum membership decided to form the Tweed 
Biosecurity Group, consisting of regulatory bodies (SEPA and Scottish Natural Heritage) and non-
governmental organisations such as Tweed Forum and the Tweed Foundation (the fishery trust 
for the Tweed catchment). This group was formed to address confusion about where to direct 
an INNS sighting, allowing the correct organisation to rapidly respond without delay. The group 
meets annually to share concerns and review the previous year, and also raise actions for each 
organisation to ensure that INNS are being targeted effectively.

Success in controlling one species can create the opportunity for another existing INNS to dominate, 
therefore it is crucial to prepare adequate prevention and rapid response management options, 
which can be difficult to fund.  In the Tweed, Himalayan Balsam has now replaced Giant Hogweed 
as the most obvious invasive plant along many watercourses, however, it is hoped that the rust 
fungus bio-control will eventually have an impact on this species, as the trial programme continues.

Left, Giant Hogweed was the dominant species prior to control work on this stretch of the River Till; right, the 
dominant species is now Himalayan Balsam 

* RAFTS (Rivers and Fisheries Trusts of Scotland) was the umbrella body for Trusts throughout Scotland, including the cross-
border Tweed; was subsequently absorbed into a new body - Fisheries Management Scotland - which also includes District 
Salmon Fishery Boards.
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Volunteer engagement 
It’s only natural that at some point volunteers may want to hang up their sprayer, and this should 
be expected. However, it can have a knock-on effect on a control programme and the motivation 
of other volunteers. It is important to constantly renew enthusiasm and train up new volunteers, to 
maintain project momentum. 

Volunteers, including ghillies/boatmen, angling associations and community members, still carry 
out a large proportion of the INNS control work in the Tweed catchment. Indeed, the Project 
could not have achieved such a high level of success without these volunteers. There have been 
some exceptional individuals who have worked tirelessly to help improve the rivers and streams 
of the Tweed catchment. Continuing to encourage new volunteers onto the programme is vital 
and increased public awareness, in recent years, of the threats posed by INNS has been a helpful 
starting point in engaging potential new volunteers. The Project Officer liaises with prospective 
volunteers, asking a series of questions (Figure 13) which feed into a volunteer database, providing 
an important project management resource.

Figure 13 – Questionnaire for prospective INNS volunteers.

Do you want to take on direct control?

Yes Yes

Are you qualified?

Provide

equipment

Provide

training & 

advice

Keep in 

regular 

contact

Find another 

voluteer or take 

on in-house

No No

Yes No

Will you carry out monitoring 

work?

  General lessons learned
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A joint biosecurity event with the Gala Angling Club and Gala Waterways Group

Maintaining volunteer enthusiasm is particularly challenging when the problem is no longer a 
talking point. The vast swathes of Giant Hogweed choking the riverbanks that galvanised action 
and launched the Tweed Invasives Project in the first place have largely disappeared, especially in 
the more accessible and public parts of the river. The Project needs to communicate the importance 
of constant vigilance and continued control, but this is not easy when the perception of a  
‘problem’ has largely evaporated. The reality of a Giant Hogweed seed-bank capable of persisting 
for up to 15 years can be an abstract concept to convey, however, it is vital that such information is 
relayed and effort maintained. 

Holding volunteer events has been a useful tool in encouraging new volunteers. Organising an 
event with a local group, maintaining the focus around their particular local river or town, can help 
provide a sense of ownership. These volunteers also help motivate other local volunteers, building 
networks of committed and informed participants. Various fishing clubs and angling associations 
have been very helpful in bringing members along to volunteer evenings and events. Raising 
awareness of the Project also helps secure funding from land managers/owners – a key element in 
its continuing long-term success.
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Monitoring
An appropriate monitoring strategy should be devised before any new INNS control programme 
begins work on the ground, so that opportunities to assess and demonstrate progress are not lost 
with the passage of time. As mentioned above, fixed-point photography is used by the Project 
team to effectively monitor areas which have received treatment. The results of a successful long-
term INNS control programme are dramatic and self-evident when this body of  ‘before and after’ 
images are viewed as a whole. The Tweed Invasives Project did ensure that fixed point photography 
was used at several sites in the initial phases of the Project, however, images from a larger number 
of sites would have provided more weight in clearly visualising the vast reduction in the abundance 
and distribution of INNS in the Tweed catchment. 

Costs
Another consideration for any new INNS project is the cost, over time, of the entire control 
programme. Although the cost over time will decrease from an initially high level, rather than 
continue to drop, it will plateau. The same ground still needs to be covered, even where there 
are almost no plants; year in, year out. INNS campaigns must be long-term if they are to succeed. 
Figure 14 opposite shows expenditure for the Tweed Invasives Project. Although  ‘in-kind’ 
expenditure is not accounted for in Figure 14, this is estimated to be just under £550,000 for the 
duration of the project. In the early years of the Project (2004–2008), the sheer volume of INNS 
led to high contract labour and chemical costs. Large spraying teams were needed to tackle the 
problem and a full-time Project Officer was required to coordinate the work. 

During the middle phases of the Project (2009–2015), the Project Officer’s role became seasonal 
and thus accounted for a smaller proportion of the overall expenditure. The most notable aspect of 
the costs during these years was the static cost of contract labour. It was expected that the contract 
labour cost would continue to tail off year-by-year, in conjunction with the decline of INNS, and a 
critical analysis was undertaken to address this issue (see Operational Lessons Learned: Contractors, 
page 33). Herbicide usage was also unexpectedly high and an investigation into this discovered that 
contractor herbicide use was not being stringently monitored (see Operational Lessons Learned: 
Contractors, page 33). 

In recent years there has been a push to re-energise existing volunteers, recruit new volunteers and 
aim for the goal of ‘local ownership’ as much as possible. The Project Officer role remains seasonal, 
however, in 2019/20, Tweed Forum also hired an additional part-time member of staff to take on 
more of the control work on the ground and liaise with landowners and volunteers.
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Figure 14 – Expenditure for the Tweed Invasives Project, 2002–2020.
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Funding challenges
Obtaining funding from public bodies is becoming more difficult as budgets for  ‘environmental’ 
projects are squeezed. Difficulties with Water Framework Directive classification of the impact 
of INNS on watercourses has meant that, in some circumstances, INNS control has not been 
prioritised. There is a need to broaden the case for INNS management to include impacts on 
ecosystem services. 

In recent year’s agri-environment schemes have been seen as the mechanism for long-term 
funding of INNS control, however, in practice this has not been effective. Firstly, and most 
importantly, this would involve coordinating hundreds of landowners to  ‘sign up’, with many 
lacking registration with their national agri-environment management body (SGRPD in Scotland 
and Rural Payments Agency in England). Even when they are registered, the riparian area is often 
not eligible for support because it lacks a Field Identification Descriptor (FID). Secondly, agri-
environment monies are paid directly to the landowner and directing these monies back towards 
the coordinating body (e.g. Tweed Forum) is not always straight forward, a concern for the body 
incurring the costs. The scale and cost of the task of applying, reporting and claiming on a river the 
size of the Tweed would be completely disproportionate to the return and thus this funding source 
has been impossible to access. 

Since the beginning of the Project, Tweed Forum has engaged with landowners and asked them 
to provide a financial contribution for the work being carried out on their property. Maintaining 
this enthusiasm for the Project when the immense stands of Giant Hogweed, which created the 
initial impetus, have all but disappeared is not easy. However, the challenge for the Tweed Invasives 
Project in its latter phase is that the same amount of ground must be covered every year and 
the remaining plants are more difficult to address as they are either the hardest to get to, or are 
increasingly hidden amongst native vegetation. 

If the Tweed Invasives Project ceased its annual control programme, the density of INNS would 
quickly become a problem again and the control programme would fail. In order to maintain 
momentum, landowners are written to annually and given an update on the Project and a location 
map to show where INNS have been controlled; a financial contribution is asked for and a letter 
thanking them is always included. Where landowners do not carry out their own control work, or 
where there are no volunteers, the importance of recovering some of the Project’s control costs 
from the owner is becoming imperative as public funding dwindles.
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 Conclusion
Whilst complete eradication at the catchment level is some way off, 
large stretches are clear of Giant Hogweed and Japanese Knotweed 
altogether and others reduced to levels where control is minimal. 
This has only been possible through the presence of a long-term, 
coordinated, catchment-wide approach that has maintained effort, 
enthusiasm and funding resources to ensure comprehensive control. 
Also crucial is the support and cooperation of all the landowners and 
volunteers who have helped carry out, or finance, control work. 
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