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scientific and popular—in which humans are understood as a 
dominant force in earth surface processes (Steffen et al. 2011). 
The Anthropocene offers particular challenges to invasion 
ecology and management practices, which tend to aspire to 
a purist ideal (Robbins and Moore 2012), implying that we 
can—or should—somehow live without invasive plants. This 
exclusionary view treats them as a self-evident category, 
and implies that they can be controlled and eradicated. In 
contrast, we draw upon the extensive literature in the social 
and ecological sciences that critically examines how weeds, 
and non-native and invasive species are conceptualised in 
different cultural contexts and their implications for decisions 
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INTRODUCTION

As increasing evidence of human influences is amassed, 
the Anthropocene has emerged as a broad discourse—both 
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about when and how to manage them (Pfeiffer and Voeks 2008; 
Head 2012; Shackelford et al. 2013). For example, Foster and 
Sandberg (2004: 178) propose that in urban areas, in particular, 
“intelligent action veers toward… measured cohabitation” with 
invasive species. In this perspectives piece, we focus on the 
practice and experience of invasive plant managers to show 
what it means to live with invasive plants.

Although traditional biogeography and ecology would in 
theory claim a holistic remit that includes humans as part of 
earth’s biota, their usual practice has reinforced the separation 
between humans and the rest of nature (Robbins 2001; Larson 
2007; Head 2012; Head et al. 2015). As Ellis and Ramankutty 
(2008: 445) have argued an outdated view of the world as 
“natural ecosystems with humans disturbing them”… remains 
the mainstream view. Two influential bodies of recent work 
have reconfigured biogeography and ecology to systematically 
include humans, and are particularly relevant to the discussion 
of invasive plants—novel ecosystems (Hobbs et al. 2006, 
2013) and anthropogenic biomes (Ellis and Ramankutty 
2008). The former, in particular, refers to ecosystems which 
“have departed entirely and irreversibly from their historical 
analogs” (Hobbs et al. 2014: 1), often at least partly due to 
intransigent invasive species, and which may now resist or 
exceed human intervention. Both these concepts help to 
dismantle the notion of a clear division between culture and 
nature (Castree 2014). A further important characteristic 
of the Anthropocene—as the example of climate change 
vividly illustrates—is that it is characterised by surprise 
and uncertainty. Processes set in train by human activity 
now escape human management and control, and significant 
thresholds may be crossed.

In the context of the Anthropocene, it seems quite clear that 
we often have to live with invasive species because the scale 
of change is now beyond complete human control or available 
resources. As an indicator of the scale of change, a recent 
book provides several sober assessments that the impacts 
of invasive species in protected areas around the world will 
continue to grow, with ecologists Meiners and Pickett (2013: 
56) concluding that “we should expect and plan for plant 
invasions within protected areas”. Economic growth relies on 
agricultural trade and the expansion of cultivation into new 
areas; these activities simultaneously contribute to the spread 
of invasive species (Wittenberg and Cock 2001; Levine and 
D’Antonio 2003; McGeoch et al. 2010). As an example of the 
inadequate resources for the task, the costs of fire management 
in Australia’s Northern Territory have increased nine-fold 
in a decade due to Gamba grass (Andropogon gayanus) 
invasion (Setterfield et al. 2013). If anything, invasive plant 
management is projected to become an even bigger challenge 
under conditions of climate change (Hellman et al. 2008; 
Walther et al. 2009).

Environmental managers already accept invasive plants as 
a recurring theme in everyday life. Invasive plants have long 
been part of everyday activity for farmers and pastoralists, 
and few ever assume that they could live without them 
(Blanc-Pamard and Milleville 2004). As a local council weeds 

officer from New South Wales (NSW) stated “Living without 
weeds is not an option. Weeds are here to stay. How we manage 
the situation determines to what extent we must share the 
environment with weeds”. Managing invasive plants is often 
just one part of a wider set of land management responsibilities, 
and needs to be incorporated into ongoing routines. It is a job 
that is never finished.

Too often, though, living with invasive plants is interpreted to 
mean mere apathy, that is giving up on attempts to prevent their 
spread. However, managers must continue to make complex 
decisions about when, where, and how to intervene, which we 
seek to document for the purpose of fleshing out precisely what 
it means to live with invasive species in the Anthropocene. 
Managers’ experiences vary in space, time, scale, and context, 
and are worth documenting because they offer critical insights 
into the basis of contemporary priority-setting and pragmatic 
decision-making.

Our perspective in this paper derives from two sources. 
First, we draw upon our own individual and collaborative 
research projects in Canada and Australia. For these projects, 
we used semi-structured interviews and participant observation 
methods to provide in-depth perspectives on everyday practice 
among various types of environmental managers (Figure 1). 
Full discussion of the methods is provided in the respective 
studies (Klepeis et al. 2009; Gill et al. 2010; Atchison and 
Head 2013; Rangan et al. 2014). These projects include 
work in peri-urban and changing land-use contexts as well as 
projects working across pastoral, government, and Aboriginal 
land tenure. 

Second, we draw on discussions from a researcher-practitioner 
workshop in Wollongong, NSW, in February 2013 (Head et al. 
2013). This transdisciplinary workshop assembled academics 
from Australia and Canada from a variety of disciplinary 
traditions (geography, anthropology, history, and ecology) as 
well as practitioners from across Australia managing weeds in 

Figure 1 
J. Atchison discusses gamba grass (Andropogon gayanus) and mission 

grass (Pennisetum polystachion) management on an urban site with 
members of the volunteer organisation Ludmilla Creek Landcare Group, 

Darwin, Northern Territory, Australia
Photo credit: L. Head
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contexts such as state and local government, non-governmental 
organisations and Aboriginal land councils (about 20 people in 
total). Amongst other issues, the workshop examined whether 
there was a disjunction between the theoretical or policy 
ideal that some places be free from weeds and the practical 
experience of managers. 

We acknowledge that the management of invasive species 
and the cultural responses to them change from region 
to region. Our perspectives from the colonial contexts of 
Australia and North America may be very different, for 
example, from those that stakeholders in tropical Asia 
might present. However, to date we have a much better 
understanding of these issues in the context of North America, 
Europe, and Australia, because little research has been 
conducted elsewhere. Nonetheless, Australia is often seen to 
be a leader in invasive species management, so we hope that 
this perspective piece will be useful more generally. Although 
we refer to ‘Aboriginal communities’, we recognise their 
great diversity and we do not intend to generalise (whether 
in Australia and Canada or elsewhere). 

THE LABOUR AND PRACTICE OF 
INVASIVE PLANT MANAGEMENT

Our use of the term ‘managers’ is deliberately broad, 
and includes diverse people who seek to control invasive 
species, including government employees, landholders, 
Indigenous communities (whose title to land may or may 
not be formally recognised) and volunteers working in 
community groups. Our research and that of others analyses 
the experience of diverse invasive plant managers working 
in a variety of land-use contexts—agricultural and pastoral 
management, life-style oriented rural ownership, protected 
area conservation and restoration, Indigenous land co-
management, and volunteerism in both urban and rural areas. 
Although we provide some cases from North America, most 
are from Australia, not least because Australia is so often put 
forward as a model of effective invasive plant management 
to be emulated around the world. Yet our results suggest that 
the experiences there provide limited support for international 
aspirations.

What kind of work does it take to manage invasive plants? 
Engaging with plants on the ground is only one aspect of the 
labour involved. Like many other aspects of environmental 
management, invasive plant management is a complex 
achievement requiring a network of scientific, bureaucratic, 
regulatory, and technological practices (Figure 2). The killing 
of plants requires a bodily engagement between individual 
people and plants, but this process cannot be effective without a 
strong infrastructure to support it. Research participants in state 
and local government bureaucracies consistently identified the 
importance of the following kinds of work—writing funding 
applications, reporting on funded grants, establishing and 
running community education programs, negotiating among 
adjacent landholders, and undertaking occupational health and 
safety training. To be effective, invasive plant management 

strategies, declarations, and programs also require a strong 
connection to on-ground engagement. 

A key practical challenge for managers is the scale of the 
problem versus the resources available to deal with it. Although 
some would argue that resourcing is thus the fundamental 
constraint, our evidence supports those who counter that this 
is a battle that can never be ‘won’ in a conventional sense 
(Larson 2005), and that we need to find different ways of 
dealing with issues because what we have now is not working. 
For example, pastoralists in Queensland recounted an instance 
where the cost of treating a particular invasive plant infestation 
was greater than the value of the property. If it is not possible 
to live without invasive plants, it is important to document—in 
order to improve, through social learning—the diverse ways 
in which we are living with them.

In what follows, we advance five themes that emerge from 
managers’ reflections on their labour and practices. We provide 
quotes from managers as exemplars of wider trends identified 
in our research. Our argument seeks to identify tensions 
between regulatory frameworks and pragmatic experience to 
help with future priority-setting.

Invasive plant managers face several pragmatic  
trade-offs

The typical experience of longstanding invasive plant 
managers is an acknowledgement of the impossibility of the 
task, and the necessity of making pragmatic trade-offs given 
the limited resources and time. Scientific debate (Davis et al. 
2011; Simberloff 2011) often focuses on the trade-offs between 
native and non-native/invasive species, but the trade-offs we 
emphasise here are rather those between different invasive 
species. There is a real danger of trying to manage all species 
even when this is unrealistic, as documented for South Africa’s 
Working for Water program (Van Wilgen 2012). It is critical 
to prioritise species for control (Shackelford et al. 2013). For 

Figure 2 
Filling the helitorch with gelled petroleum ready to burn rubber vine 
(Cryptostegia grandiflora), Einasleigh River, Queensland, Australia

Photo credit: J. Atchison
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example, in the Illawarra region of NSW, south of Sydney, 
ninety noxious weeds have been declared (DPI 2013), but it is 
not feasible for all of them to be controlled. In our workshop, 
one local officer acknowledged only being able to make a 
difference with management of one or two species, and he 
observed that “declaring a weed has never made it go away”. 
What declaration does is mobilises some resources and gains 
publicity that enables officers to coordinate efforts and make 
some headway. 

The scarcity of time also forces managers to compromise and 
make tradeoffs in invasive plant management. For example, 
Aslan et al. (2009) found that more than half of Californian 
ranchers were ‘satisficers’ with respect to invasive plants—they 
find one or two control methods that work well enough and 
persist with these rather than invest further time and money 
in improving management. Similarly, an Australian grazier 
spoke to the unrelenting demands of invasive plants and his 
unwillingness to sacrifice other aspects of his life to their 
management: “You fight them, have a rest, and go and fight 
them again. I can’t spend my life chasing [serrated] tussocks 
(Nassella trichotoma)”.

In southeastern Australia, Lake (2009) found that people 
who moved to rural regions as a lifestyle choice made 
decisions about invasive plants based on what they thought 
was achievable in terms of a range of social and cultural 
factors related to both plant characteristics and their own 
land ownership aspirations. For example, in forested areas 
landholders otherwise engaged in restoration and invasive 
plant management had left large patches of lantana (Lantana 
camara) that would require significant additional resources 
to manage, instead focusing their attention elsewhere. Further 
tradeoffs in plant choices were made in not removing invasive 
plants believed to be relatively easy to control and in removing 
native plants that didn’t accord with landholders’ vision of 
‘rural’ nature. For example, they removed native (and painful) 
giant stinging trees (Dendrocnide excelsa) and native vines for 
fear they would bring down tree branches.

Invasive plant managers must reconcile diverse views, 
even within stakeholder groups

Land managers and other stakeholders have a diversity of 
preferences, aspirations, and behaviours towards invasive 
plants. Council weeds officers in southeastern Australia 
administer the Noxious Weed Act and associated regulations in 
a region where there is a complex mixture of urban, industrial, 
and agricultural land uses that is a breeding ground for invasive 
plants. They are also likely to encounter different cultural 
meanings of weeds; what is a major pest plant to one person 
may be a desirable garden ornamental to another (Head and 
Muir 2006).

Even within a single stakeholder group there is often a 
diversity of sociocultural experiences and views. This is seen 
clearly in landscapes characterised by lifestyle-oriented rural 
ownership. In such areas, farmland is sold to new landholders 
who usually do not depend on land-based incomes and instead 

buy land for a variety of lifestyle reasons, often including a 
desire to practice nature restoration (Abrams et al. 2012). The 
management choices of these new landholders take place within 
varying aspirations and senses of environmental stewardship 
(Gill et al. 2010; Klepeis et al. 2009; Wyborn et al. 2012). In 
a high amenity area in NSW, for example, Gill et al. (2010) 
identified three different stewardship orientations among 
lifestyle landholders. These included ‘lifestyle agrarian’ 
landholders who tend to oversee grazing and other agricultural 
activities, and have attitudes about land and plants that have 
more in common with farmers than other lifestylers. Such 
agrarian lifestylers are more likely to be worried about 
agricultural weeds than landholders representing the other two 
types, which are more conservation-oriented (Alam 2012). 
Highlighting the significance of scale, further complexities 
are evident within properties because lifestylers’ aspirations 
to create new homes and gardens on their land provide a 
significant avenue for new invasive plant introductions. Cooke 
(2013) and Cadieux (2011) found that lifestylers’ attempt to 
use the same species from their previous urban homes to build 
a sense of familiarity in a new place. At the property scale, 
lifestylers maintain a clear distinction between planting native 
plants outside the garden and both native and non-natives in 
their gardens (Gill et al. 2010).

Studies of environmental learning among lifestylers 
illustrate the dynamic and active formation of environmental 
knowledge and stewardship—with implications for the 
treatment of invasive species. In urban-to-rural migration 
or exurbanising rural Colorado, for example, such processes 
encompass debates among landowners around basic concepts, 
such as what counts as a “native grass” (Larsen et al. 2011). 
Further, stewardship ‘dispositions’ are not only a priori 
orientations brought to bear on a rural property, but they also 
evolve over time as landholders experience, work on, and 
observe their land (Gill 2013; Cooke 2013). Cooke (2013), 
for example, identified ‘active’ and ‘passive’ stewardship 
dispositions among lifestyle landholders in southeastern 
Australia. He showed how the behaviour of native or non-
native plants themselves influenced landholders’ dispositions 
and provided a focus for their consequent management 
actions. For example, when plants behaved in a ‘weedy’ way 
(such as native colonising shrubs) they were more likely to 
be removed, especially if such behaviour did not conform 
to landholders’ existing understanding of the ecology and 
aesthetics of their land.

Aboriginal engagements with invasive species also 
provide an instructive example here. Previous overviews 
of Aboriginal attitudes emphasised the differences between 
Indigenous peoples and colonial stakeholders (Rose 1995; 
Trigger 2008), with subsequent discussion of how western 
scientific knowledge is privileged over Indigenous knowledge 
in land (including weed) management programs (Barbour 
and Schlesinger 2012). Views can be as divergent within 
Aboriginal communities as any other, and recent research 
also shows how their views about invasive species can be 
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revised through a process of engagement (Vaarzon-Morel 
and Edwards 2012). 

Invasive plant managers must balance competing 
temporal scales

Our work draws attention to several temporal elements in 
addition to the prioritisation and juggling mentioned above. 
Environmental managers employed by state or federal 
government departments often combine invasive plant 
management with other tasks, intersecting cycles of time 
include funding cycles, seasonal cycles, and the longer time 
spans of seed banks (Atchison and Head 2013). Accounting 
for seed banks, in particular, is a long-term concern, due to the 
persistent and durable nature of some plant seeds (e.g., Mimosa 
pigra, whose seeds can survive in the soil for up to 25 years). 
The longevity of seeds—and the failure of funding programs 
to recognise their longevity—was commonly referred 
to by managers when explaining the inadequacies of the 
current (often short-term) funding arrangements for weed 
management. Many funding mechanisms for invasive plant 
management are now tied to fixed-term grants from different 
sources; programs that match the lifespans of plants are rare.

The discrepancies between the temporalities of the plants 
themselves and the social processes which seek to manage 
them is also seen in relation to prosecutions against those 
who fail to address invasive plant problems on their land. As 
another NSW local council weeds officer said “Taking people 
to court doesn’t stop weeds setting seed”.

Whether long-term battles are being won or are even worth 
fighting, is certainly debated amongst weed managers. One 
weed manager from Western Australia used the metaphor 
of “bashing [his] head against a brick wall” to explain his 
persistence and perseverance, and the contingency of the 
‘wins’ that he thinks are possible: “this job will go on forever, 
whether it’ll be me or someone else, and in 200 years’ time 
your descendant will be interviewing my descendant about 
weed control”.

Invasive plant managers encounter tensions with policy

Managers are not all government professionals, but most 
have to interact with government at some point with regard to 
regulation and/or funding. Even government employees can 
find themselves, through their practical experience, in tension 
with legislative and policy processes. One example is when 
legislation frames particular understandings of non-native 
and invasive species that seem inadequate on the ground. A 
weeds officer with one Western Australian state department, 
for example, had concerns about the listing of calotropis 
because he recognised that some invasive plants are performing 
a valuable function, describing how calotropis (Calotropis 
gigantea) “holds a lot of the eroded country together… You 
can’t just label a species, it’s got to be put into context”.

Another example is when weed policy contradicts other kinds 
of land management policies, or when ‘best practice’ of one 

industry conflicts with that of another. Extractive industries like 
sand mining, for example, are required to rehabilitate sites after 
mining is finished. Common rehabilitation practices include 
stockpiling topsoil during mining and then respreading it across 
a site to return the local indigenous seedbank and encourage 
revegetation. Stockpiling soil, however, is a disturbance and 
can lead to weed infestations. Miners reported to us that weed 
infestation is minimised if they dispose of topsoil and leave the 
site denuded, which is against best practice in their industry 
(not to mention ecological intuition).

Most managers with long experience recount changes in 
government and scientific priorities. The prickly acacia (Acacia 
nilotica) in Queensland provides a good example (Rangan et al. 
2014). It was promoted as a shade and fodder tree in grassland 
zones with seed distribution by the Department of Primary 
Industries from the 1920s to the 1980s. The government’s 
attitude towards this plant began changing in the 1970s 
(in other departments), and since the 1990s it has been the 
focus of a major control program. Such changing priorities 
and shifts in funding mechanisms can become wearying for 
practitioners as well as a source for scepticism and tension if 
the government is perceived to be inconsistent. Cook and Dias 
(2006) have argued that weed policy needs to more explicitly 
recognise the history of plant introductions, including in 
particular where government has been the introductory agency, 
if trusting relationships are to be built between land managers 
and government in the future.

Invasive plant managers face critical and 
under-acknowledged labour challenges

The mostly short-term and contractual nature of 
funding for invasive plant management raises issues of 
training, capacity-building, and long-term labour availability. 
There are also significant issues of risk and chemical safety; in 
tropical Australia the scale of the invasive plant problem is such 
that, almost without exception, invasive plants are managed 
with a variety of chemical treatments. Workers thus face several 
forms of human health and safety risks, apart from the need to 
wear the necessary protective clothing and respirators in searing 
heat and humidity; further the secondary ecological effects 
of herbicides are often unknown  (Atchison and Head 2013).

Within Australian government departments, it was not 
unusual for us to interview weed managers responsible for 
managing weeds across vast tracts of land, especially in the 
north of Australia. For example, one major land management 
agency within the Northern Territory maintains one person 
to coordinate weed management across the entire Northern 
Territory. Where agencies have access to recurrent funding, 
one response has been to outsource or engage contractors 
to manage weeds on public lands; while key contractors are 
perceived to be providing a good service, others are well known 
to be poor operators who have an inconsistent approach to the 
work. The availability of quality contractors willing and able to 
take on weed management is a key limiting factor in northern 
Australia and a source of concern for many managers. Beyond 
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staffing issues, managers commonly report problems related 
to the discontinuity of employment and the ensuing challenge 
of maintaining knowledge when there is high turnover. 
These labour issues are not unique to weed management, but 
create additional challenges in responding efficiently where 
ecosystems are transforming rapidly.

There are particular challenges for invasive plant 
management on Indigenous lands (Bhattacharyya and Larson 
2014). In Australia, where Indigenous people now own or 
control 23% of the land area (Altman 2011), communities 
have highly variable socioeconomic capacities to undertake 
such work, properties handed back are often in very poor 
condition, and there is a lack of clarity around who is 
obliged to manage weeds on native title lands (Duff and 
Weir 2013). In practice, much focus is on those species 
that have radically altered or restricted access to hunting 
and gathering grounds, especially wetlands (Figure 3). In 
some instances, management can have a disproportionately 
negative influence on Indigenous peoples, which raises 
issues of environmental justice. In California, USA, for 
example, Norgaard (2007) documents how members of 
the Karuk tribe face greater exposure to herbicides used to 
control invasive species. 

More broadly, in community or volunteer management 
contexts,  the assemblage of skil ls  and resources 
needed for weed control is often too informal and 
tenuous. Meesham and Barnett (2008) describe the role of 
volunteering in Australian Natural Resource Management 
programs, such as Landcare or Bushcare, arguing that there 
is a fine line between community education and abuse of 
volunteers (cf. recent studies of the efficacy of poverty 
reduction in the Working for Water program in South Africa, 
e.g., McConnachie et al. 2013). Our research suggests that 
there are important motivational drivers and opportunities 

for the people involved, beyond the labour of weeding, 
including opportunities for local social engagement and 
physical activity. We have also encountered contexts where 
‘work-for-the-dole’ (working for unemployment benefits) 
and prison labour are included under the ‘volunteer’ 
category. Maintaining, developing, and resourcing such 
groups so they can engage in, and sustain, the labour of 
invasive plant management is not a trivial task.

CONCLUSION: 
LIVING WITH INVASIVE PLANTS

We have provided a number of examples of how people are living 
with invasive plants in the Anthropocene. In many respects, they 
have already moved beyond the argument about whether we can 
or should maintain a ‘pure’ state of nature untrammeled by non-
native and invasive species. Yet none of these managers have 
given up; in fact they maintain a shared sense of pragmatism 
and a long-term commitment to ‘hang in there’. The documented 
capacities, practices, and experiences of invasive plant managers 
provide not only an important and under-acknowledged resource, 
but also a corrective to unfeasible policy.

In summary, we argue that scientists need to recognise 
what on-ground managers are doing with invasive plants, 
and that their adaptive strategies to establish the boundaries 
of cohabiting with these plants reflect a sensible approach to 
living in the Anthropocene. We have documented considerable 
experiential depth and contextual subtlety in the accumulated 
record of managers’ practices towards invasive species, but it 
is not visibly drawn upon in most policy making. The specifics 
of what that cohabitation looks like will vary with geographical 
and social context. In contrast to traditional risk management 
of invasive species, we thus require adaptive governance that 
incorporates the views and perspectives of a range of different 
stakeholders (Cook et al. 2010), especially those charged with 
dealing with invasives on the land.
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