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ABSTRACT
Recent invasions of wild parsnip and giant hogweed in parts of south-eastern Ontario
have raised concerns surrounding the associated risks to human health and local ecosystems, as
well as the adverse effects of addressing these noxious weed populations. In response to a
proposed pesticide project involving ClearView herbicide, a two-part risk analysis was
undertaken in an effort to better understand these implications. As such, this assay presents a
comprehensive review of available literature on the known impacts of noxious weeds, with a
specific focus on the Lennox and Addington County. In turn, important aspects of etymology,
distribution, history, biology and management of wild parsnip and giant hogweed will be
discussed in an effort to raise attention to the potential consequences of a local pesticide project.
The results of the review indicated that there is not a sufficient level of knowledge on noxious
weeds in Ontario and suggests a need for further research on any unrealized health risks and
population-level burdens of wild parsnip and giant hogweed.
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1. INTRODUCTION
The ongoing spread of noxious weeds in Eastern Ontario has prompted the Lennox and
Addington County to begin combatting this issue of invasive species with a new type of
chemical control. More specifically, the county plans to join other regions in their use of
ClearView – an herbicide recently approved for use by Health Canada to target populations of
invasive weeds commonly found along roadsides and other public areas. Despite ClearView and
other herbicides having been promoted as safe and effective means of controlling these plants,
the exact use of these chemicals has been challenged by a number of local community members
in an effort to better understand the role and fate of these herbicides in the environment.
Notably, as a result of the perceived harmful nature and recent increased presence of
these plants in areas surrounding the Salmon River Watershed, the species of interest to this
review will be giant hogweed (Heracleum mantegazzianum) and wild parsnip (Pastinaca sativa).
A number of studies have identified these plants as significant to human health, as they each
contain toxic furanocoumarins – a chemical compound that can cause phytophotodermatitis
(PPD) in humans and livestock (Zangerl and Berenbaum 1987; Derraik 2007). As such, a
number of concerns have been raised over the unascertained threat that these plants pose to
citizens in the area – particularly roadside workers and first responders on highways and
backroads, but also to farmers, children and families at local parks and other community centres.
Opposite this, it is important to understand these plants from an ecological standpoint, and to
ensure that our actions do not cause additional negative externalities. Prior research into the
ecosystem level components of these invasive plants has identified them as potential threats to
biodiversity and suggests a varying ability to impact local native species and livestock
(Manchester and Bullock 2000; Cain et al. 2009).

4

ENSC501

APRIL 2018

As such, this two-part project aims to provide insight into the characterization of the
ClearView herbicide and its application to roadsides in Eastern Ontario. Specifically, this report
will undertake a review of available literature on the known health risks and population level
burdens of noxious weeds, as well as the specific risks associated with their presence in disturbed
areas. In doing so, a risk and return analysis will allow for decisions to be made on the
progression of the ClearView program and the relative importance of acting on these noxious
weed populations in the Lennox and Addington County.

2. METHODS

As the preliminary evaluation surrounding the potential impacts of a noxious weed
control program in Lennox and Addington County, this project will undertake a comprehensive
review of available literature on the known health risks and relative burdens of both wild parsnip
and giant hogweed. As part of a collective assessment of the ClearView herbicide, this review
will summarize existing research on noxious weeds and known mitigation techniques.
Accordingly, the supplementary part of this project will outline potential adverse effects of the
herbicide program, with a particular emphasis on the efficacy, toxicity and environmental
persistence of ClearView.
Additional sources of information include potential reports from the Ontario Ministry of
Labour, the Ministry of Transportation, Health Canada, the Public Health Centre for Frontenac,
Lennox and Addington; the Federal Freedom of Information Department, as well as the Ministry
of Agriculture, Food and Rural Affairs. As well, comparisons will be drawn from existing
herbicide projects in neighbouring districts, such as Leeds and Grenville.
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In conjunction with the Lennox and Addington Stewardship Council, it will be
determined whether there is sufficient knowledge to perform a risk-return analysis surrounding
noxious weed control, with specific consideration into whether current literature is acceptable
enough to support a ClearView program in the area.

3. NOXIOUS WEEDS IN ONTARIO
a. WILD PARSNIP

Wild parsnip (P. sativa) is a tall, monocarpic, perennial plant that is also commonly
known as poison parsnip, common parsnip, bird’s nest, and hart’s eye. As part of the carrot
family (Apiaceae), this plant is native to Europe and Asia, but was introduced to North America
shortly after European settlement as an important root crop for cultivation (Cain et al. 2009). It
subsequently escaped cultivation and naturalized as a less palatable wild form, thereafter
presenting an increasingly disruptive issue; invading much of Canada and the eastern United
States. Current research suggests that wild parsnip is rapidly spreading across the continent from
east to west and is considered a noxious weed in most provinces and states (Averill and
DiTommaso 2007).
Typically developing a low, spindly rosette of leaves in the first year of growth, the
second year is often characterized by yellow flowers on a tall stalk capable of reaching 1.5
meters in height. Reproducing entirely by flat, round seeds; relatively effective dispersal is
achieved by wind and water, or via mechanical dispersion on animals and agricultural
equipment. As such, this invasive plant spreads quickly and can form dense stands in disturbed
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areas such as abandoned yards, meadows, open fields, roadsides and railway embankments
(OFAH/OMNRF 2012).
Alongside other members of the carrot family, wild parsnip produces a sap that contains
toxic furanocoumarins – a chemical compound that can present a number of concerns to human
health, livestock and the viability of local ecosystems (Baskin and Baskin 1979; Zangerl 1990).

b. GIANT HOGWEED

Another member of the carrot family, giant hogweed (H. mantegazzianum) is a perennial
garden ornamental from southwest Asia that has invaded North America and is becoming
particularly prominent in southeastern Ontario (Page et al. 2005). Similar to wild parsnip, giant
hogweed has the potential to spread rapidly; frequently growing along roadsides and other
disturbed areas. During a study by Mullerova (2005), it was found that giant hogweed is capable
of effectively distributing more than one hundred thousand seeds annually – each with a mean
rate of areal spread of approximately 1.2 square kilometers. Likewise, it was found that these
seeds may take several years to germinate and are viable in soil for up to fifteen years (Thiele
and Otte 2008).
Usually taking 2-5 years to mature and reach their full potential height of 5.5 meters,
giant hogweed is characterized by a thick hollow stem, large lobed leaves and numerous small,
white flowers that form an umbrella shape. Not to be confused with the much smaller Queen
Anne’s-lace, the stems of this noxious weed are covered in reddish-purple flecks and stiff hairs
that are filled with sap. Accordingly, this sap contains fluorocoumarins that, like wild parsnip,
pose a toxic threat to natural ecosystems and human health in both rural and urban areas.
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c. LOCAL DISTRIBUTION

In Canada, scattered populations of wild parsnip and giant hogweed have been reported
in every province and territory except Nunavut (NCC 2018a, 2018b). Most recently, parts of
eastern and southern Ontario have experienced explosive growth and rapid dispersal of each
invasive plant – with a relatively larger emphasis on the ongoing spread of wild parsnip over the
past two decades (Morton 1975; Tassie and Kellie 2014). As identified by the Invasive Species
Council of Ontario, the surrounding Kingston area has been highlighted as a definitive
distribution location with multiple confirmed invasive species sites (Appendix) – including the
areas of concern to this report: the Lennox and Addington County and partly enclosed Salmon
River watershed. Aside from the aforementioned citizen mapping system (EEDMapS) there is
not currently an estimate of the precise size and location of noxious weed populations in these
parts of Ontario. It is also important to note that a citizen mapping system does not entirely
encompass distribution, likely underestimating the total number of plants as a result of poor
public knowledge and misreported information. With that in mind, the area identified by the
proposed spraying project in Lennox and Addington consists of approximately 1100 kilometers
of back-country roads.

As the central area of concern to this report, information on the pedology and hydrology
of the Lennox and Addington County will also prove crucial in assessing the risks associated
with noxious weeds and certain mitigation efforts in the area. Currently, it is known that the
Salmon River drains an area of approximately 1000 square kilometers into the Bay of Quinte
each year and flows most rapidly during the spring (Starling and Crowder 1980). As well, in
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determining the ability for certain materials to move through the soil in the surrounding area, it is
important to note that the Lennox and Addington area sits on Canadian Shield and many of the
soils in the watershed are loams, stony and rolling in relief (Hore et al. n.d.). Further insight into
the Lennox and Addington landscape and pathway of materials in the Salmon River watershed is
required for future insight into this subject.

d. FURANOCOUMARINS

Furanocoumarins are a secondary compound in plants that can be toxic and antifeedant to
a wide variety of organisms upon exposure to ultraviolet light – a phenomenon referred to as
phyto-photodermatitis. Although furanocoumarins have a limited distribution in the plant
kingdom and can vary significantly between plant species, each of giant hogweed and wild
parsnip tend to have high furanocoumarin content (Lagey, Duinslaeger and Vanderkelen 1995).
As a result, it is important to understand the relative importance, distribution and abundance of
furanocoumarins in individual wild parsnip and giant hogweed plants.

At the structural level, furanocoumarins are heterocyclic compounds that arise from the
combination of a furan ring and a benz-a-pyrone coumarin. Although not all furocoumarins are
phototoxic, the linear psoralen variation has been shown to be more toxic than the angular
angelican variation (Bowers 1999). From there, greater photosensitization is caused by UVinduced covalent bonding between psoralens and DNA – resulting in the potentially severe skin
damage commonly found in phytophotodermatitis (Musajo et al. 1966). Moreover, Bowen
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(1999) found that the more severe acute reactions of phytophotodermatitis occur from major
derivatives of psoralen (Figure 1) and the inter-strand cross-links of pyrimidine bases in DNA.

In terms of variation in the quantities of
furanocoumarins amongst individual plants, various studies
have revealed a significant degree of genetically controlled
variation (Zangerl and Berenbaum 1987; Pira et al. 1989).
Accordingly, overall concentration was found to be
maximal in fruit, intermediate in leaf and lowest in the
Figure 1.1. Major derivatives of
psoralen found to be responsible
for severe acute phototoxic
reactions in wild parsnip and
giant hogweed (Bowers 1999).

stem. In contrast, the highest psoralen content was found in
the leaf, and variable in fruit (Pira et al. 1989). This
allocation pattern is positively correlated with nitrogen

levels, as opposed to biomass. Given that nitrogen is often a limiting factor in plant growth, it is
suggested that furanocoumarins are allocated in proportion to plant tissue value – such as with
reproductive structures and other contributors to overall fitness (Berenbaum 1981). Similarly,
Berenbaum and Zangerl (1986) found that, particularly in wild parsnip, furanocoumarins are
restricted to oil tubes, or vittae, of the seed – of which more than 90 percent of total
furanocoumarins are found. It is known that giant hogweed and wild parsnip have relatively
larger vittae when compared to other furanocoumarin carrying plants (Figure 2). This suggests a
potentially greater toxicity than other noxious weeds (Page et al. 2005). Further analysis into
overall production indicates that light and nutrient availability are limiting factors in both wild
parsnip and giant hogweed; independently influencing the concentration and relative number of
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furanocoumarins (Zangerl and Berenbaum 1987).

Figure 1.2. Outside surface of Heracleum mericarps showing differences in vittae of closely
related species: A. H. maximum; B. H. mantegazzianum (Page et al. 2005).

In accordance with the toxic effects that furanocoumarins can have on organisms, it is
known that the induction response of these toxic compounds likely represents an adaptation to
herbivory (Zangerl 1990). Various studies have identified a correlation between insect and
manually damaged leaflets, and the subsequent increase in furocoumarin production. Moreover,
insect herbivory on wild parsnip and giant hogweed leaflets has been shown to reduce larval
growth and overall genetic fitness (Berenbaum 1980; Zangerl and Berenbaum 1997). In general,
Zangerl and Berenbaum (2005) found that the inevitable introduction of webworm D.
pastinacella, a natural herbivore for wild parsnip, resulted in a phytochemical shift towards
increased noxiousness. Thus, introduction of a specialist herbivore has been shown to increase
furocoumarin production and overall toxicity of effected plants – demonstrating a potential
consequence of biocontrol programs involving insect herbivores and noxious weeds.
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4. HUMAN HEALTH IMPLICATIONS

a. PHYTOPHOTODERMATITIS

Phytophotodermatitis, or “lime disease”, is a cutaneous phototoxic inflammatory reaction
that results from contact with light-sensitizing botanical substances and long-wave ultraviolet
light (Sommer and Jillson 1967). Typically manifesting as a burning erythema that can later
blister, the eruption usually begins twenty-four hours after exposure to furocoumarins and is
commonly intensified by wet skin, sweating and heat. Subsequent reactions can include a
vesiculobullous rash and long-term hyperpigmentation. Each of wild parsnip and giant hogweed
have been documented in recent literature for their abundance of furocoumarins and the common
connection to phytophotodermatitis in humans (Lagey et al. 1995; Bowers 1999; Klimaszyk et
al. 2014).
Although cutaneous burns from plants are a well-established cause of chemical burn, the
majority of previous reports describe partial thickness burns that have healed with conservative
measures (Drever and Hunter 1970; Lagey et al. 1995). Upon further investigation, few cases
have been documented as full thickness burns as a direct result of phytophotodermatitis. In a
study by Chan and his colleagues (2011), a single delayed response to giant hogweed eventually
presented itself as a full thickness burn and required surgical management. Despite being
uncommon in practice, it is suggested that three factors could have led to this extreme result:
unrestricted exposure to sunlight, highly concentrated exposure to phototoxic furocoumarins
during summer months, and increased moisture that may increase cutaneous absorption of the
toxic agent. As well, various media outlets have reported temporary or permanent blindness as a
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result of eye contact with wild parsnip and giant hogweed (Marcotte 2015; The Canadian Press
2017).

b. BURDEN TO HEALTH CARE

In analyzing the implications of phytophotodermatitis on human health, this report aims
to determine whether there is a public health risk associated with noxious weeds like wild
parsnip and giant hogweed. In consulting with Health Canada, as well as the Public Health Unit
for Frontenac, Lennox and Addington; it was determined that the relative burden of these
invasive plants is immeasurable under current circumstances.
Firstly, according to the public health sector, phytophotodermatitis is not deemed a
reportable disease, and is therefore not of clinical importance. Rather, according to Klimaszyk et
al. (2014), the majority of patients displaying signs of phytophotodermatitis are self-treated with
cool compresses and the application of topical corticosteroids. This means that public data is not
currently kept for incidents involving noxious weeds, nor is information accessible for the
purposes of this report. Additionally, phytophotodermatitis is frequently misdiagnosed, despite
being considered a common occurrence in certain hospitals and medical centres (Sommer and
Jillson 1967). As demonstrated by Carlsen and Weismann (2007), phytophotodermatitis is
commonly mistaken for poison ivy rashes, viral infections, and any number of unrelated
diagnoses. In other cases, phototoxic reactions to wild parsnip and giant hogweed have been
classified under the umbrella category of ‘burns’; lacking specific data on location and severity
of known incidents (Lagey et al. 1995). All things considered, it can be concluded that there is a
major knowledge gap on the true burden of noxious weeds in southeastern Ontario.
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c. OCCUPATIONAL HAZARDS

One of the reasons listed for addressing noxious weed populations alongside roadsides
and other public areas is to remove any potential threats to roadside workers, public sector
employees or first responders who may need to work in an area invaded by noxious weeds. This
risk perception has been circulating amongst municipalities, including Lennox and Addington,
but it is unknown whether such an occupational risk truly exists. In undertaking a review of
current literature, there were no uncovered reports that outlined workplace related incidents
related to noxious weeds or phytophotodermatitis. Although giant hogweed and wild parsnip are
both classified as noxious weeds under Ontario’s Weed Control Act, there is no public data
related to noxious weeds in the Ontario Ministry of Agriculture, Food and Rural Affairs; the
Ministry of Labour, or the Ministry of Transportation. That said, it can be simulated that such a
risk can still exist – as was the case with two arborists that experienced acute blistering eruptions
following contact with furanocoumarins from the closely related Apiaceae family (Derraik and
Rademaker 2007).

5. ECONOMIC & ENVIRONMENTAL IMPLICATIONS

a. IMPACT ON BIODIVERSITY

In general, invasive species pose a serious threat to natural and managed ecosystems
world-wide. At local and regional scales, wild parsnip and giant hogweed are considered noxious
invasive weeds for their ability to reproduce efficiently, tolerate a range of conditions, alter the
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structure and function of the surrounding ecosystem, and ultimately threaten native biodiversity
(Collingham et al. 2000). Despite colonizing a wide variety of habitats, both species of interest
are most impactful alongside roadsides, vacant lots, streams and open fields. In these
environments, they have repeatedly demonstrated a capacity to outcompete native species,
particularly crowding out and displacing smaller sized plants. In doing so, wild parsnip and giant
hogweed can negatively impact pollinators by displacing plants that they would usually visit
(Otte and Franke 1998). Additional negative externalities shown to be associated with invasive
noxious weeds include poor winter groundcover leading to increased soil erosion and threatened
salmon spawning sites from towering weed populations on riverbanks (Page et al. 2005).
Extrapolating these findings to Ontario suggests that similar impacts may occur in the area
surrounding the Salmon River watershed.
Although there is not extensive research on their impact in Ontario or Canada, there is a
long history of environmental degredation from populations of giant hogweed throughout Europe
(Williamson and Forbes 1982; Pysek 1994). Among the successfully naturalized invasive plants
in Europe, giant hogweed is one of the few that has caused practical problems and posed a
serious threat to the landscape of various countries – suggesting that a similar process can occur
in Lennox and Addington, and other parts of Ontario (Pysek 1994). In studies performed by
Henry et al. (2009), it was found that various founder events have contributed to the successful
invasion of H. mantegazzianum in the western Swiss Alps. Moreover, it was determined that
anthropogenic dispersal and multiple independent introductions have resulted in enhanced
genetic variation, and therefore greater genetic fitness of giant hogweed populations. Similar
studies in the Irish River catchment found that species abundance and diversity increased
significantly once measures were taken to address the increasing range of giant hogweed
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populations (Caffrey 2001). As such, further research into the impact of wild parsnip and giant
hogweed on population dynamics and ecosystem functioning in Ontario is required to make a
decision on the ecological burden surrounding noxious weeds.

b. IMPACT ON LOCAL AGRICULTURE

Although the impact of noxious weeds to agriculture is relatively unknown, populations
have been documented as making their way into farmers’ fields throughout Europe – thus
requiring additional costs and considerations for minimizing their impact on crop yield
(Williamson and Forbes 1982). This is not to be confused with cultivated varieties of parsnip and
hogweed, but rather their naturalized invasive counterparts. During a study on invasion patterns
of giant hogweed in Germany, a field survey found that managed grasslands had the third highest
frequency of H. mantegazzianum plants – next to roadsides and riverbanks (Thiele and Otte
2008). As such, the presence of these weeds in pastures and forage fields can reduce field quality
and increase health risks to more susceptible grazing animals. With that in mind, the presence of
furanocoumarins in livestock diets has been shown to inhibit weight gain and fertility (Tassie and
Kellie 2014). Therefore, invasion of wild parsnip and giant hogweed into open fields in Lennox
and Addington pose a threat to the viability of local agriculture.
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6. MITIGATION TECHNIQUES

As part of the Weed Control Act, municipalities are responsible for reducing the local
infestation of noxious weeds, such as wild parsnip and giant hogweed. As well, under the
Building Code Act, municipalities are required to pass bylaws that address the presence of such
plants when there is a risk of negative impact to human health and safety (Tassie and Kellie
2014). Therefore, in order to control noxious weed populations and reduce their impact on
human health, biodiversity, agriculture and society; it is important to use a control plan that
incorporates integrated pest management principles. In doing so, the Invasive Species Centre of
Ontario suggests that the following strategies should be considered: remove satellite populations
to avoid further spread, concentrate on high-priority issues, plan to jump-start natural succession
by re-planting native species, and ensure that future seedlings are removed with follow-up
monitoring (MacDonald and Anderson 2012).

a. HERBICIDE CONTROL – CLEARVIEW

In Ontario, herbicide use, storage and disposal are regulated under the Pesticides Act –
outlining that while many uses of herbicides are banned, certain herbicides may be used to
control plants that are deemed noxious. Historically, herbicides used to control plants like wild
parsnip and giant hogweed contain the active ingredient glyphosate – a broad spectrum herbicide
that kills broadleaf weeds and grasses that tend to outcompete crops (Williamson and Forbes
1982). However, research by Powles and colleagues (1998) discovered the presence of
glyphosate resistance amongst a population of major weed species – indicating the need for
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change in herbicide use patterns. Drever and Hunter (1970) have recommended using 2,4-D acid
in oil emulsion, or a commercial TBA+MCPA mixture as the only effective forms of herbicidal
control.
Accordingly, ClearView is a selective herbicide that has been promoted as a safe and
effective means for post-emergent control of invasive plants. As a Group 2 and 4 herbicide,
ClearView is composed of, in large part, aminopyralid, metsulfuron-methyl and sodium
carbonate (MSDS No. 29752). Although ClearView is one of the herbicides currently being used
by a number of regional jurisdictions to control noxious weeds along roadsides, there is very
little known about the role and fate of this chemical once applied in the environment. Outside of
the commercial label, the only available literature is on individual components, rather than the
herbicide as a whole. According to the Leeds, Grenville and Lanark District Health Unit (Stewart
2016), aminopyralid potassium does not carry the threat of food and groundwater contamination
under current conditions of use. As well, there was not an identified risk associated with
metsulfron-methyl exposure, as it has been shown to be rapidly eliminated from the body and
only toxic when ingested deliberately. In general, these studies demonstrate an effective means
for post-emergent control of wild parsnip and giant hogweed (Cain et al. 2009; Stewart 2016).
Coupled with low acute and chronic toxicity, and a resistance to bioaccumulation in the
environment, current research suggests that there is not a public health risk in the use of
individual ClearView ingredients (Stewart 2016).
However, Health Canada has identified twelve incident reports involving the use of
ClearView between the years 2012 and 2016 – seven of which were environmental incidents,
while three involved livestock and two involved humans. To date, ClearView herbicide in
Canada has only been officially connected with these minor incidents; including miscoloured
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crops in neighbouring fields, allergic reactions in exposed animals, and moderate discomfort in
humans (Health Canada n.d.). Moving forward, it is evident that there is a significant gap in
knowledge on the role and fate of ClearView in the environment, with a particular emphasis on
the unknown impact that it can have on human health if it were to enter the watershed.

b. MECHANICAL CONTROL

For small clusters of noxious weeds in relatively accessible locations, the Invasive
Species Centre of Ontario suggests that manual methods of control are typically the most
effective (MacDonald and Anderson 2012). Digging in the spring has been shown to be the most
efficient and cost-effective method of removal; while the soil is moist, and the taproot is less
established (Averill and DiTommaso, 2007). However, follow-up digging is required every few
weeks to ensure that re-growth does not occur. The same cautionary and timely approach should
be taken when using mowing techniques as a means for wild parsnip and giant hogweed
eradication. That said, a study performed by Kline (1986) discovered that mowing likely favors
the dominance of wild parsnip by allowing light to reach young plants that were too short for
lawnmower blades, and by therefore only reducing the population density and height of
competitor species.
Due to the imposed threat of phytophotodermatitis, personal protective equipment is
recommended at any time when dealing with wild parsnip, giant hogweed or other noxious weed
populations. Waterproof gloves, long-sleeved shirts, pants and eye protection are considered
sufficient means of protection (MacDonald and Anderson 2012).
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Since wild parsnip and giant hogweed only reproduce by seed, the primary goal for a
control program should be to reduce seed production and prevent future recruitment. Therefore,
control measures should enhance development of competitive species that can help resist reinvasion of noxious weeds from adjacent seed sources. The recommended method of doing so is
to combine multiple methods of control with strategic timing of application and diligent
repetition over numerous seasons (MacDonald and Anderson 2012). All the same, a qualitative
risk assessment of noxious weeds in Oregon argued that the most difficult aspects of invasive
species control projects are locating, accessing and applying treatments in remote places and
private properties where access is restricted (Forney, Miller and Myers-Shenai 2009).

7. DISCUSSION

In analyzing the relative risk of noxious weed populations in the Lennox and Addington
County, the present assay argues the prospect of investigating whether there is sufficient
knowledge to move forward with a ClearView pesticide program in the area surrounding the
Salmon River watershed. In similar reviews of available literature, Reichelderfer (1980) and
Wetzstein (1981) claimed that risk reduction is the main motivation for the application of
pesticides. This risk perception has been circulating among local municipalities despite it being
unknown whether such a risk truly exists – as a result of a potential negligence surrounding a full
environmental assessment of the positive and negative consequences of the ClearView policy
and proposed project. As such, the aim of this paper is to present a review on the impact of risk
and risk aversion on decisions to control wild parsnip and giant hogweed populations by
application of the chemical ClearView – therefore constructing the means for an in-depth risk
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and return analysis. A number of specific issues are to be discussed further, including: the range
and frequency of injury by major class of noxious weed, the burden to healthcare by noxious
weed injury and range of common recipients, the ecological implications of population control,
as well as insight into whether these sources of risk have been adequately considered in previous
studies and ongoing pesticide projects.

a. RISK ANALYSIS OF NOXIOUS WEEDS

In an effort to form associations between the presence of wild parsnip and giant hogweed
and an increased burden on the healthcare system, it was determined that there is insufficient
evidence to support the claim that populations of noxious weeds can have a consistently
significant impact on human health. As identified by various case studies on the issue, it is
known that there is a hazard associated with furanocoumarin skin contact – resulting in a range
of potential injuries (Drever and Hunter 1970; Lagey et al. 1995; Chan et al. 2011). However, the
variance and frequency of exposure is currently unknown for each of wild parsnip and giant
hogweed related phytophotodermatitis. Upon review of existing records from Public Health
Ontario and Health Canada, it was found that there is not presently an accessible history of
incident reports associated with burns from noxious weeds. Rather, interactions with wild
parsnip and giant hogweed are not considered reportable diseases. Despite this, a factsheet on
giant hogweed published by the National Invasive Species Working Group highlighted certain
noxious weeds as highly invasive and a significant risk to human health – recommending a trip
to the hospital upon contact with hogweed or parsnip sap (B.C. Invasives n.d.). This concept is
upheld by a strong presence of incident reporting in news articles and blogs, outside of peer
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reviewed literature and documented public records. In 2007, a report on plants of human health
significance in New Zealand identified a perceived correlation between increased presence and
increased adverse health effects; noting that this is not a calculated risk, but an assumption based
on distribution patterns, unwanted propagation, and an estimate of human interaction (Derraik
2007). Similarly, the Leeds, Grenville and Lanark District Health Unit proposed a precautionary
principle-type approach that governed addressing the issue of noxious weed infestation before a
human health crisis can arise (Stewart 2016). All things considered, a comprehensive review of
available literature did not present sufficient evidence of a true burden to the health care system
in Ontario or the Lennox and Addington region.

In terms of assessing the potential ecological risks, it is known that wild parsnip and giant
hogweed pose a significant threat to local ecosystems and native species. As identified by
Williamson and Forbes (1994), invasive noxious weeds have been shown to have a significant
impact on the viability of native populations throughout parts of Europe. Although there is less
known about their ability to alter the environment in Ontario, it can be inferred that each of these
species can greatly impair the local landscape if left unmanaged (Cain et al. 2009). When
considering the original scope of this project and the specific concerns of the Lennox and
Addington County, it is suggested that wild parsnip and giant hogweed pose a more measurable
risk to local ecosystems than to human health (Pysek et al. 2007). However, further research on
the environmental and economic impacts of invasive poisonous plants is required to perform a
proper analysis of risk and return.
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a. RISK AVERSION

Under the assumption that there is an imposed risk to the health care system, it must still
be determined whether the ClearView herbicide project is a sufficient means of eliminating this
risk. In 2015, the Wild Parsnip Strategy program that took place over 260 kilometers in the
Ottawa region showed that a combination of accelerated grass cutting and ClearView application
was the most effective means of noxious weed control (Jones 2016). This study found that the
greatest number of living plants were located in test areas that had been cut and that the greatest
number of dead plants were located in areas that were sprayed – therefore suggesting that grass
cutting may control the spread of wild parsnip by diminishing the maturation process but relies
on ClearView application to prevent the spread of seeds. Compared to the requirements of the
Ontario Weed Act, this means that a two-part control project sufficiently reduces the infestation
of noxious weed populations, as well as health hazards to livestock and agricultural workers
caused by poisonous plants.
Contrary to this, the most effective means of averting any potential health risk from wild
parsnip and giant hogweed is usually by strengthening public knowledge through extensive
outreach and local management programs (MacDonald and Anderson 2012; OFAH/OMNRF
2012). In fact, the vast number of programs like this that already exist in south-eastern Ontario
and abroad can likely be credited with the lack of information on the true burden to the health
care system. As suggested by the Ontario Invasive Species Centre, the most effective way of
preventing spread of noxious weeds is to use the public to watch for and report sightings of plant
populations. In turn, this presents the best opportunity to raise awareness on the potential hazards
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surrounding phytophotodermatitis and allows us to make a more effective long-term plan for
plant management (MacDonald and Anderson 2012).

b. FUTURE CONSIDERATIONS
In hindsight, an in-depth literature review revealed a major gap in knowledge when it
comes to noxious weeds in south-eastern Ontario. As such, it is suggested that further research
be performed prior to moving forward with a management program for wild parsnip and giant
hogweed. In order to perform a full risk analysis, it must first be determined whether there is an
initial risk that can justify time and resources being appropriated.
When considering the known impacts of most invasive species, it is believed that wild
parsnip and giant hogweed pose a significant threat to local ecosystems. Thusly, a full
environmental assessment on the positive and negative ecological consequences should be
included in future studies. In particular, the impact of noxious weeds on biodiversity should be
compared to the repercussions of removing these now well-established species through the use of
herbicide control measures. Accordingly, this will provide insight into the impact that noxious
weeds can have on agriculture and the farming economy.
In addition to this, future research into the range, frequency and common recipient of
burns from noxious weeds is required to move forward with the project. It is currently unknown
whether there is a more obvious risk associated with their presence along roadsides, or more
public areas like parks and open fields. If a ClearView herbicide project were to continue, it is
believed that the public should be more involved in mitigation efforts, and in return, incident
reporting should be advanced towards a more comprehensive database.
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8. CONCLUSION

In conclusion, the precise use of the chemical ClearView and its implications on the
ongoing spread of noxious weeds in south-eastern Ontario requires further research to better
understand the known risks and population-level burdens that might be associated with them. In
performing a comprehensive review of the available literature, it was identified that there is
insufficient knowledge to allow for a decision to be made on the progression of the ClearView
program in the Lennox and Addington County. Despite having been recently approved for use by
Health Canada and currently being applied in neighbouring parts of Ontario, the challenges made
by the stewardship council were correct in that we need to have a better understanding of the role
and fate of these herbicides in the environment, as well as whether the returns from a ClearView
program are greater than the risks associated with wild parsnip and giant hogweed.

9. SUMMARY
•

Eastern Ontario experiencing rapid spread of invasive noxious weeds, wild parsnip and
giant hogweed

•

Perceived risk surrounding phytophotodermatitis and human health risk of these plants

•

Lennox and Addington plans to use ClearView herbicide to address noxious populations

•

Knowledge gaps surrounding known health risks of noxious weeds, as well as impact on
agricultural fields, local ecosystems and native species
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12. APPENDIX

Figure 2.1. Wild parsnip distribution map courtesy of EDDMapS Ontario. Map point data is based on
citizen-science records contained in the Invasive Species Database, compiled from various sources as of
February 13, 2014. Location shown is the Lennox and Addington County, and surrounding area.
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Figure 2.2. Giant hogweed distribution map courtesy of EDDMapS Ontario. Map point data is based on
citizen-science records contained in the Invasive Species Database, compiled from various sources as of
February 13, 2014. Location shown is the Lennox and Addington County, and surrounding area.
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