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Executive Summary

Garlic mustard (Alliaria petiolata) is a shade-tolerant invasive alien biennial plant from Europe. In
2002, a roadside population of garlic mustard was reported in the community of Grand Pré, Nova
Scotia, the only known occurrence of this plant in the province. The population has subsequently
spread along roadsides, infested the Grand Pré National Historic Site, crossed a major watershed
divide and formed a colony in Hantsport, approximately 10km east of the original infestation. Garlic
mustard becomes established in disturbed areas, such as ditches, and spreads into undisturbed
areas, including closed-canopy forests.

In the summer of 2007, Clean Annapolis River Project (CARP) organized a meeting of managers
from key government agencies to initiate discussion about management of this isolated
population. Given the limited size of the infestation, and based on professional experience and
scientific research, numerous experts felt that immediate action to eradicate the existing garlic
mustard population would be the best course of action. As a result of that meeting, Parks Canada
and the Nova Scotia Department of Transportation and Infrastructure Renewal (NSTIR) both
expressed a keen interest in working towards the long-term management of this species.

This document is the management plan that was developed jointly by Parks Canada, NSTIR, and
CARP. The long-term management goals identified for garlic mustard are:

Prevent further spread and new introductions of garlic mustard in NS.

Conduct a case study of best management practices (BMP) applied to managing roadside
populations of garlic mustard in NS.

Increase public awareness of invasive alien species.

Engage other agencies in the management of garlic mustard in NS, and solicit additional
project support.

Establish a management committee to oversee the management plan implementation and
annual revisions.

> D> D>

>

The Year 1 (2008 1 2009) management objectives were:

Accurately inventory/map all known populations of garlic mustard in NS.

Prevent seed production in all known outlier/satellite populations of garlic mustard in NS.
Implement BMP along roadsides in the Grand Pré area.

Increase public awareness about garlic mustard, and invasive alien plants in general.
Engage the communities of Grand Pré and surrounding areas in taking an active role in the
management of garlic mustard.

I > >

Management actions were implemented in the summer of 2008, and wherever possible, notes and
recommendations for improvements and/or changes to the plan have been included, by section,
based on our experience in June 2008. In addition, further management considerations are
detailed for 6 topics, as summarized below.



Lead Agency i There is a need for one or more provincial government departments to take the
initiative and make a multi-year commitment to lead the implementation of this management plan.
Should this not occur, it will be necessary for the project partners re-assess the feasibility of
carrying-out long-term management actions to control this infestation of garlic mustard.

Plant Biology i It is recommended that a number of permanent sample plots be established in the
Grand Pré area to make local observations about the biological traits of garlic mustard.

Community Engagement i As a means of engaging the local community in Grand Pré and area, it

is recommended that an annualc o mmuni ty Awork dayo be planned t
Week, the first week of June. Community engagement activities must be a top priority again in

Year 2 (2009).

New Occurrences i It is recommended that project partners contact the E.C. Smith Herbarium at
Acadia University to see if any new reports of garlic mustard have been received. In addition, it is
recommended that partners follow-up on the possible report of garlic mustard in Halifax, and
determine its extent.

BMP i The roadside BMP drafted for NSTIR (Godwin and Stewart 2007), and described in Pett et.
al (2008) should be revised based on the outcomes of Year 1 (2008) actions. Any changes to the
BMP must be made in consultation with NSTIR Operations and Environmental Services staff.

Project Support i It is recommended that partners remain involved in the Nova Scotia Invasive
Species Working Group, and the Invasive Alien Species Atlantic Network. Membership in these
groups will enable partners to stay connected with other groups involved in invasive plant
management, and may result in access to other funding or project support




NOTE: This document is loosely formatted after The Nature Conse r v a n ¢ y 6fisS i\\tdedll C)
Management P | a emplaté (Tu and Meyers-Rice 2001). Though the template is designed for use
in protected areas, its format can be applied to any management area.

Introduction

Grand Pré is a rural community of fewer than 1000 inhabitants in Kings County, western Nova
Scotia (Figure 1). The populations of garlic mustard (Alliaria petiolata) in Grand Pré, and
surrounding area, are the only documented populations in the province of Nova Scotia. The
populations are located on federal, provincial, and private lands. Federal property belongs to the
Grand Pré National Historic Site of Canada. Provincial property is comprised of road right-of-ways
(ROW) belonging to the Nova Scotia Department of Transportation and Infrastructure Renewal
(NSTIR). Private lands include residential and agricultural properties in the community of Grand
Pr®, and surrounding area. All area types are fnc
gardens, etc. As such, there are no conservation targets or goals for these locations. Plants have
not been reported in any areas of high natural value, but are present in hedgerows, wooded areas
on residential properties, and along streambanks. The management concern is that this plant
becomes established in disturbed areas, such as ditches, and subsequently spreads into
undisturbed areas (e.g. Kaufman and Kaufman 2007).

The Annapolis River Watershed
Annapolis Valley, Nova Scotia

Figure 1. Map of Nova Scotia, depicting the village of Grand Pré, Nova Scotia. The light blue area on the map
represents the Annapolis River Watershed, within the Annapolis Valley. This is the geographic area in which the Clean
Annapolis River Project (CARP) typically conducts its project work.



Given that there are no conservation goals for these sites due to lack of high-value natural areas,

and mixed land ownership, garlic mustard is not interfering with any specific targets. Currently,

there is no way of knowing the extent to which forests in Nova Scotia might be affected by this

plant. Threats posedtonat ur al areas by garlic mustard are do
section of this document, under the heading fADar
invade and impact undisturbed closed-canopy forested systems (e.g. Stinson et al. 2006, Meekins

and McCarthy 2001, Munger 2001, Nuzzo 2000), project partners and supporters feel that

developing a management plan would be a proactive measure. Though one management goal

cannot be specified for the entire infested area, all project partners have the collective goal of

preventing further spread and/or new introductions of garlic mustard in Nova Scotia. After the initial
management year (2008), project partners may elect not to pursue management actions.

Background information on how this management initiative came to be is detailed in Appendix A.

Garlic Mustard

Note: Unless otherwise cited, information on plant biology, life history, threats, and distribution, is
drawn from Nuzzo (2000), which is an nd&for@ment St
Nature Conservancy (TNC). ESAs are summaries of available information on invasive species,

compiled from literature, researchers, and managers. Similar information is also widely available in

less detail on numerous invasive species factsheets.

Description

Native to Europe, garlic mustard is a biennial herb reproducing solely by seed. The first-year
plants are basal rosettes with kidney-shaped leaves with scalloped edges (Figure 2a). In early
spring of the second year, the plant produces a single or few-branched 1m tall (approx) flowering
stalk (in NS, June 2008, flowering stalks ranged from 8cm to almost 2m tall). Alternate leaves on
the flowering stem are triangular in shape, and sharply toothed (Figure 2b). Garlic mustard, as the
name implies, has a strong garlic odor in spring and fall, which differentiates it from all similar
native species. Interestingly, some people who have a garlic-rich diet have difficulty recognizing
the garlic mustard odour (Bob Pett, Jocelyne Marchand, personal communication 2008). Small
flowers have four white petals arranged in a cross shape. First flowers were noted in NS on 10
May 2008 (Sam Vander Kloet, personal communication 2008). Seeds are borne in linear siliquae,
and a single plant can disperse up to 8,000 seeds before dying in mid-late summer. The seeds are
spread primarily by anthropogenic disturbance. Garlic mustard seed can remain viable in the soll
for up to five years, and some sources claim up to seven years (Johnson 2001).



Figure 2a. Handful of first-year garlic mustard (Alliaria petiolata) plants. These rosettes are quite large, but size is highly
variable.

Figure 2b. Top of a second-year garlic mustard (Allaria petiolata) plant, displaying small white cross-shaped flowers,
and triangular toothed leaves.



