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1 Introduction 
 
Nottawasaga Valley Conservation Authority (NVCA) staff, Ontario Federation of Anglers and 
Hunters (OFAH) Invasive Species summer staff and volunteers monitored the presence of  
Garlic mustard along sections of the Bruce Trail that run through the NVCA jurisdiction. The 
Bruce Trail, maintained by the Bruce Trail Conservancy (BTC), is the oldest and longest marked 
hiking trail in Canada. As of the summer of 2009, the total length of the main trail and all the side 
trails was 1,306 kilometres. The main trail (Queenston Heights to Tobermory) is 894 kilometres in 
length (Bruce Trail Reference, Edition 25).  About 145 kilometres of the main trail plus tens of 
kilometres of side trails are within the NVCA watershed. The 2009 monitoring effort covered 
approximately 106 kilometres of the trail system. 
 
Garlic mustard is an invasive plant with the potential to cause serious environmental degradation 
through its domination of forested understoreys in moist to dry deciduous/mixed forest 
ecosystems.  Trail systems can be an important vector in its spread through a watershed. This 
report documents: (1) garlic mustard ecology and control methods; (2) monitoring methodology; 
(3) monitoring results; and (4) recommendations for control and further study 

 

2 Garlic Mustard 

2.1 Ecology 
 
Garlic mustard (Alliaria petiolata) is a biennial plant in the mustard family native to Europe. The 
plant is thought to have been intentionally introduced to North America in the 1800’s by European 
settlers for food and medicinal purposes. In their first year, garlic mustard plants grow as a basal 
rosette of green leaves that are coarsely toothed and deeply veined (Invading Species Awareness 
Program, undated). In their second year, the plants send up a flowering stalk which can reach 
heights of over 1 metre (Figure 1). The flowers are small and white, having four petals in the shape 
of a cross. In late spring to early summer, garlic mustard plants begin to produce seeds which 
develop in long seed pods. These pods turn a shiny black when mature and are easily identifiable 
(Plant Conservation Alliance, 2005). Garlic mustard is also easily identified by the garlic odour 
given off by their leaves, especially when crushed. 
 
Since its introduction to North America, garlic mustard has spread across Eastern Canada (and 
British Columbia), as well as the eastern United States, south to Arkansas, and as far west as 
Oregon.  The distribution and extent of infestation in Ontario is shown in Figure 2.  In part, its 
invasive nature can be attributed to the lack of natural predators in North America. In its native 
European range, garlic mustard is preyed upon by over 30 different insects which attack the plant’s 
leaves, stem, and seeds, as well as herbivores which use the plant for food (Columbia University, 
2001). In addition, garlic mustard has a fast growth rate and can disperse 15,000 seeds per plant 
which may remain viable in the soil for up to five years. These characteristics of the plant allow it 
to crowd out and displace native vegetation in the forest understory (such as trilliums, violets, and 
tree seedlings) and form dense monocultures, altering the composition of the plant community and 
the wildlife that depend on it. 
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Figure 1:  Garlic Mustard – first year leaves (left) and flowering plant (right) 
(http://www.fs.fed.us/r10/spf/fhp/weed_book/pages/gramustard.html) 
  

 
Figure 2: Garlic Mustard Range (green = core; brown = marginal) 
Source: Natural Resources Canada 
(http://www.planthardiness.gc.ca/ph_spp_intro.pl?lang=en&speciesid=10041) 
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Recent research has led to the isolation of several phytotoxins secreted by the root tissue of garlic 
mustard plants (Columbia University, 2001). There is evidence that these phytotoxins are causing 
the inhibition of arbuscular mycorrhizal fungi (AMF) activity in native plants, preventing native 
flora from obtaining enough soil nutrients to grow and colonize an area (Stinson et al., 2006). This 
effect is particularly relevant to native woody plants and trees which have the highest AMF 
dependency and show the highest reduction in growth when garlic mustard is present. Garlic 
mustard’s suppression of AMF activity in woody species may explain how the plant has 
successfully invaded mature forest habitats, and seriously threatens to change their composition 
and ecology. It has been reported to dominate forest understories within 5 to 7 years after initial 
introduction (NCC, 2007).  Garlic mustard has begun to colonize the NVCA watershed - some 
areas are relatively free of infestation while other areas are heavily infested. 

The invasion of garlic mustard can also lead to reduced biodiversity and loss of productivity in 
natural ecosystems (Credit Valley Conservation (CVC), undated). In addition to its dominance 
over native plants, garlic mustard is also a threat to native wildlife which relies on native plants 
for survival. The West Virginia White Butterfly, a species of Special Concern1 in Ontario, has 
been negatively impacted by the invasion of garlic mustard as it crowds out the butterfly’s food 
source – native toothworts. The butterfly lays its eggs on the leaves of toothwort which become a 
source of food for the larvae. In the absence of toothwort, the West Virginia White lays its eggs 
on the leaves of garlic mustard plants, which are toxic and kill the larvae. Other species may 
disappear from an area all together once garlic mustard has become established, potentially 
altering the structure of the ecosystem (CVC, undated). 

In recent years, the threat to natural ecosystems posed by garlic mustard has been well 
documented, and both public and private conservation organizations have begun to develop 
programs and initiatives aimed at controlling the spread and damage cause by the invasive plant. 

2.2 Control Methods 
 
Various methods of differing effectiveness exist for the control of garlic mustard. No one strategy 
is entirely effective at controlling infestations. The Nature Conservancy of Canada (2007) cautions 
that because of garlic mustard’s prevalence in Southern Ontario, its seed bank viability, and its 
impact on native vegetation through interference with arbuscular mychorrizal fungi, immediate 
removal of the species and return of native biodiversity should be not expected. Commitment to 
continual and diligent monitoring and control strategies should remain in place for 3-5 years to 
ensure garlic mustard infestations are properly managed and/or eradicated.  The following 
information on control options has been excerpted from NCC’s 2007 document by Heather Arnold 
entitled Control Methods for the Invasive Plant Garlic Mustard (Alliaria petiolata) within Ontario 
Natural Areas (see www.natureconservancy.ca.) and from the The Landowner’s Guide To 
Controlling Invasive Woodland Plants , originally written by Dave Pridham (Kawartha 
Conservation / Victoria Stewardship Council) and published by the Ontario Invasive Plant 
Council. 
 
                                                 
1  Under Ontario’s 2007 Endangered Species Act, a species of “Special Concern” is one that is sensitive to 
human activities or natural events which may cause it to become endangered or threatened. 
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2.2.1 Manual Plant Removal  
 
Manual removal is recommended where garlic mustard density is low, water bodies are nearby, 
leaf litter covers basal rosettes (not suitable situation for herbicide application), and a labour force 
is readily available to remove the plants (sometimes repeatedly) before they seed. Hand pulling 
may also be the method of choice where the abundance of native plants is high or species at risk 
are present. 
 
Manual plant removal includes pulling, cutting, and flower head removal. These techniques are 
relatively easy to learn and implement but may be somewhat labour intensive.   
 
Hand pulling is best done in the spring when the soil is moist. Caution must be exercised to 
remove the entire root, or resprouting will occur. Due to labour intensity, hand pulling is only 
feasible for smaller, less dense patches. Success of hand pulling is dependent on consistent long-
term surveillance and control.  Efforts must continue until the seedbank is exhausted.  Without 
long-term commitment, hand pulling can actually result in further spread of garlic mustard.  Garlic 
mustard will regenerate from remaining root material.  Soil disturbance associated with hand 
pulling can also create conditions suitable for garlic mustard seed germination resulting in 
continued – and possibly denser – infestations. 
 
Flower head removal – which must be undertaken before the flowers go to seed - prohibits seed 
maturation, refrains from disturbing the soil, and may avoid impacting native species; however, 
removal of the flower head encourages new growth, and repeat treatments are necessary, which 
increases demand on time and labour.  Timing is important – once the flowers go to seed, the 
flower/seed heads must be removed from the site to avoid seed maturation and eventual seed set.  
Removed plant material should be bagged and brought to a local composting facility. 
 
Cutting garlic mustard stems has been found to be the most effective method at maximizing plant 
mortality, while minimizing seed accumulation in the seed bank and disturbance to soil. Cutting 
often stimulates regrowth, and it is imperative that cutting is done after flowering but before seed 
maturation. Cutting may be done with a weed whacker or lawn mower, but may require more than 
one pass to cut those plants that have resprouted. This method may not be suitable where garlic 
mustard occurs alongside native species. 
 
Seeds are very tiny, and easily transported on clothing, in mud clinging to boots, or on pet fur. 
Without a careful cleanup, the range of garlic mustard can actually be increased via any control 
effort.  All footwear should be cleaned before leaving an infestation area to avoid tracking seeds 
into uninfested areas. 
 

2.2.2 Chemical Control 
 
Herbicides can be an effective control agent for large garlic mustard infestations.  However, with 
Ontario’s new Pesticides Act – which restricts the use of cosmetic pesticides - there are limitations 
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to the chemicals that can be used, who can use them, and where use is most appropriate (this is 
discussed below). 
 
Glyphosate is a chemical used in the herbicide Roundup® and can be used in the control of Garlic 
Mustard. Glyphosate is inactivated once it comes into contact with soil particles, and therefore 
shows very low acute toxicity to birds and mammals. Although Glyphosate uncommonly reaches 
the water table and is not known to have any lasting negative environmental effects, it is water 
soluble and may have toxic effects on fish and amphibians upon entering surface water systems. 
For this reason, Roundup® should not be used in or near wetlands, along water bodies, or when 
rainfall is expected. Currently, Glyphosates available for use near surface water systems (such as 
Rodeo®, Accord®, Aquamaster®, AquaNeat®, and Glypro®) are only approved for use in the 
United States. 
 
The most effective Roundup® treatment for garlic mustard consists of a fall and spring application, 
on days where temperatures are above freezing and snow is absent. A fall treatment kills first year 
plants, reducing the number of seed bearing plants in the spring, and reducing risk to native spring 
ephemerals. A spring application has the added benefit of killing those basal rosettes that have 
already germinated, but must be timed appropriately to avoid damage to native spring plants. As 
an alternative to fall/spring applications, a summer treatment would be effective at targeting both 
cohorts at once, but would also kill surrounding native plants; therefore, summer herbicide 
application is only advisable in dense garlic mustard monocultures. Even with herbicide 
application, the need for vigilance is high and repeat applications over several years may be 
required to exhaust the seed bank. Chemical control of garlic mustard is recommended when garlic 
mustard infestations are dense and expansive, leaf litter does not cover basal rosettes, and a large 
labour force is not readily available. 
 
Under Ontario’s new (June, 2008) pesticide regulations, products such as Roundup® cannot 
ordinarily be used by the public. Roundup® is a “Class 7” pesticide containing the “Class 9” 
ingredient Glyphosate Acid.  Ontario Regulation 63/09, Section 16 dictates that the use of a Class 
9 pesticide is “prescribed.”  Section 33 of Regulation 63/09, then, in effect, gives the prescribed 
uses for “Natural Resources”.  Employees of the Ministry of Natural Resources (MNR), a 
conservation authority, or an appropriate contractor working for the MNR or a conservation 
authority can uses Class 9 pesticides in some circumstances. These same circumstances apply to 
other landowners if a Regional Director or a Branch Director of the MNR has given an “opinion” 
that it is appropriate (and various procedures are followed).  The Regulation defines the 
appropriate circumstances as: 

 
“1. The purpose for which the pesticide is to be used is, 

i. to control an invasive species that may be detrimental to the health of persons or the 
environment or economy of Ontario, 
ii. to benefit a species of flora or fauna that is native to Ontario through the protection 
of the species or its habitat, or the establishment, restoration or management of the 
species’ habitat, or 
iii. to protect or restore a rare ecosystem or its components.” 
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As the Ministry of Environment “Fact Sheet” states, “ Landowners may apply to the appropriate 
Director at the Ministry of Natural Resources (MNR) to receive a written opinion that states a 
Class 9 pesticide use is necessary to protect a natural resource.”   
 
In terms of the use of Roundup® (or a similar Class 7 pesticide) on the Bruce Trail, the difficulty is 
that the BTC only owns and/or manages land where approx 9% of the trail is found. The other 
91% of the trail is on land owned by someone else and it would be these other land owners 
(including the MNR and conservation authorities) that would have to determine when/if the new 
regulations allowed them to use a Class 7 pesticide or, for that matter, any other pesticide.2 

2.2.3 Biological Control 
 
Biological control uses living organisms to control unwanted plant species. Currently, biological 
control for garlic mustard is unavailable as it is still in the research stage. There are four weevil 
species being tested as possible control agents, of which the root-mining weevil Ceutorhynchus 
scrobicollis has been found to be the most damaging to garlic mustard plants. Biological control 
may become an option in the future if it is shown to have greater effectiveness and efficiency than 
existing control options and if this controls can be shown to have no negative effects on native 
ecoystems. 

2.2.4 Intensive Planting 
 
An alternative control method currently being tested in the United States, is that of intensively 
over-planting fast-growing, shade-tolerant native plants in garlic mustard infested areas. Initial 
results show that the over-planting of bloodroot (Sanguinaria canadensis) greatly reduced the 
number of garlic mustard basal rosettes. Additional research is being conducted to determine if 
over-planting of native plants is a justifiable control strategy. This strategy may be most effective 
in combination with other control methods. 

2.3 Southern Ontario Control Efforts 
 
Many agencies and organizations in Ontario have orchestrated monitoring, control, and public 
outreach programs in an attempt to raise awareness of and manage garlic mustard. The Nature 
Conservancy of Canada (NCC) is working to control garlic mustard populations as part of its 
commitment to reducing threats to rare species – in this case, the West Virginia White butterfly. 
The NCC is working to control garlic mustard populations on its own protected properties as well 
as surrounding areas, with the help of partners, landowners, and volunteers (NCC, 2007). 
 
Through Ontario’s Biodiversity and Education Awareness Network (BEAN), many environmental 
agencies have worked together (along with the general public) to conduct organized garlic mustard 
pulls throughout the province. Participating agencies include other conservation authorities such 
as: Ganaraska Region, Credit Valley, Kawartha Conservation, Toronto and Region, and Hamilton 
Conservation Authority, as well as the Royal Botanical Gardens, Ontario Nature, Ontario Parks, 

                                                 
2  Although the 9% of the trail located on land owned and/or managed by the BTC appears small, these 171 
parcels of land comprise 6,611 acres – a significant land holding in southern Ontario 
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Ontario Federation of Anglers and Hunters, Bruce Trail Conservancy, and various local 
municipalities and naturalist clubs. To date, the organized pulls have been successful in removing 
areas of Garlic Mustard infestations, but the need for continued vigilance exists. 
 
Efforts Within the NVCA Watershed 
 
A garlic mustard pull was organized in the Mono Cliffs Provincial Park in 2009.   Members of the 
Bruce Trail Conservancy (Caledon Hills Bruce Trail Club – one of the nine clubs of the BTC) 
have also been pulling garlic mustard in a limited number of areas (Hockley Valley and, to a lesser 
extent, in the Pretty River valley) over the past three years.  The experience to date suggests that 
hand pulling has limited success where infestations are large and the number of volunteers small 
(i.e. under a dozen). However, even if no large patches of garlic mustard have been eliminated, it 
is thought that hand pulling is reducing the seed production from these patches. One patch is being 
‘controlled’ – i.e. not growing any larger and possibly shrinking in size – through the use of a lawn 
mower. Hand pulling has had more success in the Hockley Valley Provincial Park where the 
patches of garlic mustard are generally quite small (i.e. several dozen plants). In one or two 
instances, several years of vigilance have actually seen a few of these small patches eliminated. 
 
Since 2007, hand-pulling has been carried out for mild infestations occurring along the trail 
systems at the NVCA’s Tiffin Conservation Area (between Angus and Barrie).  NCVA staff will 
continue to pull garlic mustard plants in these areas and track the effectiveness of hand-pulling 
efforts. 
 
NVCA staff is also planning a garlic mustard control project in Spring 2010 at the Tiffin 
Conservation Area.  Garlic mustard has invaded a sugar maple forest underlain by sandy soils. 
Native ground cover is moderately rich.  The project protocol consists of spraying Roundup® in 
the early spring (just after the snow melts) before most native plants have started to 
photosynthesize. Since garlic mustard is growing and photosynthesizing as soon as the snow is off 
the forest floor, this should help eliminate garlic mustard while minimizing harm to native plants.  

3 NVCA Monitoring Program 

3.1 Rationale 
 
In partnership with the OFAH, the NVCA began a garlic mustard monitoring project along 
portions of the Bruce Trail in 2009.   The Bruce Trail was selected for monitoring for a number of 
reasons: (1) portions of the trail run through three NVCA owned lands (Petun Conservation Area, 
Nottawasaga Bluffs Conservation Area, and the Oliver Property in Mulmur); (2) some sections of 
the trail within the watershed run through provincially and regionally significant Areas of Natural 
and Scientific Interest (ANSIs); and (3) there is evidence that garlic mustard seeds can be 
inadvertently spread by hikers, leading to further infestation. 
 
The objective of the program was to hike as much of the non-road portion of the Bruce Trail as 
possible, document the presence and extent of garlic mustard infestations using a standardized 
protocol, analyze the results and provide recommendations for garlic mustard control that could be 
implemented by volunteer groups and agencies. 
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3.2 Data Collection 
 
NVCA  staff used field monitoring forms developed by the Credit Valley Conservation (CVC) for 
their invasive species monitoring program.  Minor modifications were made to suit NVCA 
objectives (Appendix 1). Monitoring along the Bruce Trail in 2009 was carried out by NVCA staff 
(including an OFAH Invasive Species Program student), Fred Nix (NVCA Board of Directors), 
and several other volunteers. 
 
The monitoring methodology consisted of hiking along the trail and recording various parameters 
on field sheets when garlic mustard was encountered. These parameters included: (1) the shape of 
the garlic mustard patch (linear or polygon); (2) the UTM coordinates at the start and end of the 
patches (for polygonal patches, coordinates were taken at every change in direction along the 
perimeter of the patch); (3) the estimated number of individuals present in the patch (also 
estimated density in terms of percent of vegetation); (4) the range (how far the patch extended out 
from the trail); and (5) a photograph along with a photograph number, and both UTM and compass 
readings at the point the photo was taken. The information was recorded in this way to ensure 
accurate GIS mapping of infestations. 
 
The following sections of trail were covered in the primary survey (Figures 1 to 3; using the Bruce 
Trail Reference, Edition 25 –where “*” indicates new side trails not shown in the 25th edition): 
 
Formal NVCA Survey – Summer 2010 
Maps 18 & 19 -  CHBTA (north of 
km 47.9) 

Darcy’s Side Trail 
*New – Glacier Valley Side Trail  

 Glen Cross Side Trail 
 Harmony Side Trail 
 *New – Hemlock Ridge Side Trail 
 Hockley Crest Side Trail 
 Hockley Heights Side Trail (southern 0.4 km only) 
 Peter Beecham Side Trail 
 Snell Loop Side Trail 
 Tom East Side Trail 
 Main Trail (km 47.9 to 70.2) 
  
Map 20 – Dufferin Hi-Land Main Trail (km 35.2 to 28.1) 
 Kilgorie Side Trail 
  
Map 21 – Dufferin Hi-Land Main Trail (km 52.5 to 53.8) 
  
Map 21 & 22 –Blue Mtn Main Trail (km 0.0 to 23.6 and km 35.2 to 38.9) 
 Keyhole Side Trail 
 June & George Willis Side Trail 

 
A secondary effort was undertaken by David Featherstone on the weekend of May 15-18, 2009 
(Figures 1, 3-5).  Garlic mustard was mapped via GPS during a backpacking trip; however, this 
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was a relatively informal survey limited to identification of garlic mustard patches and linear 
infestations.  Patches were identified by points rather than by polygons. 
 
Informal Featherstone Survey – May 15-18, 2009 
Map 22 Main Trail (km 20.9 to 38.4) 
 Betty Carter Side Trail 
  
Map 23 Main Trail (km 38.4 to 55.5) 
 John Haigh Side Trail (km 50.0 to highest point of 

Bruce Trail only) 
 
The magnitude of infestation was determined by number of garlic mustard plants observed along 
trails sections, at trail points and within patches: 
 
<100 plants = light infestation 
>100 and <1,000 plants = moderate infestation 
>1,000 plants = heavy infestion  
 
Garlic mustard infestations are depicted along surveyed portions of the trail in Figures 2 to 5.  
Uninfested portions of the trail are also shown in these figures. 
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Figure 1:  Key Map 
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Figure 2: Map 1 
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Figure 3: Map 2 
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Figure 4: Map 3 
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Figure 5: Map 4
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4 Results 
 
Garlic mustard infestation along the main and side trails were variable. Many sections remain free 
of infestation.  Most infestations were recorded in the Hockley Valley area, within and south of 
Hockley Valley Provincial Nature Reserve. The infested sections of trail include: 
 
1. Hockley Crest Side Trail 
2. Hockley Heights Side Trail 
3. Hemlock Ridge Side Trail 
4. Glacial Valley Side Trail 
5. Peter Beecham Side Trail 
6. Glen Cross Side Trail (one main patch) 
7. Main Trail in the Caledon section (map 18) between km 47.9 and 67.1 
 
A portion of the trail through Nottawasaga Bluffs Conservation Area also exhibited a high number 
of garlic mustard plants. Infestations were prevalent along the Main Trail between km 20.9 and 
19.3 (map 22). No infestations were found on surveyed side trails. 
 
The Featherstone survey identified occasionally heavy infestations through portions of the 
Nottawasaga Lookout and south (between km 36.5 and 41.5) and the Pretty River Valley 
Provincial Park (between km 50.0 and 52.0).  Lighter infestations were observed at the Petun 
Conservation Area (between km 52.5 and 55.5). 
 
Infestations varied in size and density, ranging from a few plants to thousands of plants.  Many 
garlic mustard infestations were observed near parking areas and trail access points. This suggests 
that garlic mustard seeds are being carried by hikers along the trail system and being introduced to 
previously unaffected areas. Compounding the problem, parking lots represent “disturbed” areas 
which are ideal places for garlic mustard plants to colonize and successfully spread once seeds are 
introduced.  Two of the heavily infested areas in the Hockley Valley were logged a decade or more 
ago and, since one of these areas (the beginning of the Hockley Heights ST, the Glacial Valley ST 
and a portion of the Hemlock Ridge ST) had no hiking paths until the summer of 2009, the 
suspicion arises that logging equipment can bring garlic mustard seeds into previously unaffected 
areas. 
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5 Recommendations  
 
Garlic mustard is invading portions of the Bruce Trail within the NVCA jurisdiction.  Early 
intervention during the initial phases of infestation is generally most successful in eliminating (or 
minimizing) these infestations.  The conservation community presently has a critical window of 
opportunity to tackle these infestations before they become too large to effectively manage.  This 
opportunity has challenges associated with: 

• Property ownership and permissions (the Bruce Trail through this area passes through 
private lands and public lands – Ministry of Natural Resources Parks and Reserves, NVCA 
Conservation Areas – as well as BTC lands; a list of public lands along this portion of the 
Bruce Trail and associated contact information is provided in Section 5.1 

• Limitations on pesticide applications as set out in the provincial Pesticides Act 

5.1 Control Methods 
 
While there are many options for controlling garlic mustard, research has shown that using a 
combination of methods is most effective. Regardless of control strategy, the investment of a 
minimum of five years of time and labour must be factored in to the management of garlic mustard 
infestations. Nature Conservancy of Canada (2007) cautions that long-term commitment and 
funding is required in the control of garlic mustard infestations, as the disturbance caused by 
aborted treatments may prove worse than not doing anything at all.  
 
When prioritizing the control of garlic mustard infestations, new, smaller infestations should be 
targeted first to limit their risk of becoming larger, denser infestations. When controlling large 
infestations, control should begin from the outer edges, inward. Annual, long-term monitoring 
should also be included in control strategies to gauge the effectiveness of control efforts and adjust 
to any changing management needs. 
 
For small/sparse infestations a basal cutting or “pull and drop” strategy is recommended in early 
spring (before flower head formation). These relatively simple projects are likely to be easiest to 
undertake and require minimal training and equipment to complete.  Some training is required to 
ensure that volunteers understand manual control techniques and can clearly identify garlic 
mustard (i.e. ability to differentiate between early season garlic mustard leaves from similar 
species – see Figure 3).   Pulling or cutting plants after flowers have formed and just as the seed 
pods are beginning to appear should be done in conjunction with a plan to remove the plants from 
the infected area.  Taking the cut plants out of the forest in black, plastic garbage bags is effective, 
particularly if the bags are left out in the sun for several weeks. 
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Figure 3:  Garlic Mustard look-alikes – Toothwort (left) and Violet (right – as compared to Garlic 
Mustard first year leaves on left side of photo) 
(Photo Credit;  David Featherstone) 
 
For those areas where large, dense infestations or monocultures occur, herbicide applications may 
be most effective where conditions permit their use. Aggressive treatment using Roundup® is most 
effective at reducing garlic mustard populations and allowing for ecosystem recovery. Public lands 
managers will need additional information and support (possibly supporting reports with reference 
to established management plans) to undertake this form of control.  While the new Pesticides Act 
allows the MNR or a conservation authority to use Roundup® , MNR and CA employees have 
significant constraints on their time and funding.  It may be necessary to obtain outside funding so 
that agencies can hire licensed contractors to undertake this work.  Assuming landowner 
permission is in place, another option is for volunteer groups to work with a Regional Director or a 
Branch Director of the MNR to receive a written “opinion” that herbicide control is appropriate for 
a particular site.   
 
Public Lands and Contacts 
 
Hockley Valley Provincial Park, Mono Cliffs Provincial Park and Boyne Valley Provincial Park 
Contact:  Earl Rowe Provincial Park (705) 435-2498 
 
Noisy River Provincial Park, Nottawasaga Lookout and Pretty River Valley Provincial Park 
Contact:  Wasaga Beach Provincial Park (705) 429 2516 
 
Nottawasaga Bluffs Conservation Area and Petun Conservation Area 
Contact:  Nottawasaga Valley Conservation Authority (705) 424-1479 
 
Bruce Trail Conservancy 1-800-665-HIKE 
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5.2 Future Monitoring and Research 
 
Monitoring 
 
The NVCA plans to continue working with BTC volunteers and OFAH to monitor the Bruce Trail.  
Large sections of the Bruce Trail were not monitored in 2009 and should be surveyed in 2010.  
Follow-up monitoring is needed to assess the success/failure of various efforts at controlling garlic 
mustard.  Repeated surveys on trail sections would assist in tracking the presence and spread of 
garlic mustard along the Bruce Trail.  
 
Research 
 
There are Class 5 and 6 pesticides that individual landowners can still use. These are the less 
hazardous domestic pesticides that are not affected by the new pesticide ban.  The herbicides in 
these classes use such chemicals as acetic acid (6%-to-7% strength) and are available in gardening 
sections in most stores.  But, the effectiveness of these products in controlling garlic mustard is 
unknown. Although a search has been undertaken, no research paper documenting the 
effectiveness of these household products on something like garlic mustard has been found. A 
pilot project testing their effectiveness should be undertaken. If they are effective, this would 
provide another tool in the garlic mustard control toolbox.   

5.3 Education 
 
Although several Bruce Trail websites, the Ontario Invasive Plant Council website, various federal 
and provincial agency websites, and websites from other organizations contain material on garlic 
mustard, there is a need to strengthen the effort of educating the public about garlic mustard.  
Based on infestation history in Hockley Valley, best management forestry practices should be 
provided to landowners and forestry firms to minimize potential spread of garlic mustard through 
woodlot management activities. 
 
Interpretive signage should be considered at major trailhead locations to educate trail users about 
garlic mustard and other invasive species. This signage should include a series of “tips” to inform 
trail users of effective methods to avoid/minimize the spread of invasive species.  Boot cleaning 
stations might also be considered at trailhead locations.  The physical act of using these stations 
will help reinforce invasive species messaging. 
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