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Recognizing buckthorn

HOW TO IDENTIFY IT:

» Oval alternate leaf with a smooth, glossy edge (1)

¢ Leaf has 6 to 10 veins on either side of
the central vein (1)

» Bud without scales, covered with hairs (2)

¢ Small, inconspicuous flower with 5 petals;
continuous bloom (3)

¢ Round drupe turning from green to red to
black at maturity (4)

¢ Yellow-orange bark interior; orange heart
wood (5).

NOT TO BE CONFUSED WITH ITS
COUSIN, COMMON BUCKTHORN!

» Oval opposite leaf with small rounded teeth (6)
» Leaves with 3 to 5 pairs of strongly curved veins (6)

» Bud with scales, pressed against the twig (8);
presence of a thorn (7)

¢ Flower densely clustered with 4 petals;
single bloom (9)

¢ Round drupe turning from green to black at
maturity, in dense clusters (10)

* Yellow-orange bark interior

Photos: (1) Lise Beauséjour, (2) Marie-Josée Martel, (3) Marie-Josée Martel, (4) Marie-Josée Martel,
(5) Marie-Josée Martel, (6) Credit Valley Conservation, (7) Credit Valley Conservation, (8) Kevin Nixon,
(9) Credit Valley Conservation, (10) Appalachian Corridor

“Leaves fall'offlate in the'autumn for both species.
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A Cunning Strategist

AN AGGRESSIVE COMPETITOR

The glossy buckthorn bloom begins in May and continues throughout the
summer. It is thus common to see flowers, immature fruits (green and red),
and mature fruits on the same plant throughout the growing season and up
through the end of September. An individual can therefore produce a large
amount of fruit during a given summer, and hence a large amount of seed.
The seeds have a very high germination rate (over 85%). They remain viable
in the soil for at least three years, forming a large underground seed bank.

The shrub has strong photosynthetic capacity, with leaves falling off only in
the late fall. The plant therefore has a competitive growth advantage over
native species. Buckthorn also produces a large number of stump sprouts
following trunk cutting. The sprouts from a plant can grow up to two metres
per year in full daylight. Fruit production from these sprouts can begin in the
first year of growth, which will nourish the seed bank. Buckthorn can also
generate new sprouts (suckers) directly from its roots.

MULTIPLE HABITATS

Glossy buckthorn has low ecological requirements. It prefers sites with
imperfect to poor drainage, but tolerates sites with moderate drainage
very well. It is thought to be more aggressive on wetland sites than on drier
soils. It appears to tolerate both basic and acidic soils, although it prefers
the latter. It can therefore become established and grow in a wide range of
environments—both open and closed. It colonizes roadsides and trailsides,
fallow land, stream banks, woodland edges, bogs, and a variety of forest
stands (hardwood, softwood, and mixed), including plantations. Forest
stands disturbed by natural events or by forest development and second-
growth stands appear to support the highest densities of glossy buckthorn.

‘Buckthorn grove at the edge of a wood

Photo: Marie-Josée Martel
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Glossy buckthorn fruiting

Light availability is a significant factor
in the glossy buckthorn invasion process.

Birds are the main vectors for long-distance
seed dispersal.



Planning

DETECTING COLONIES

Glossy buckthorn can first be identified on the most susceptible sites: stands
When drawing up a forest management disturbed by windthrows, harvesting, or a history of agricultural use on wet
plan, have the forestry advisor quantify and soils. Then the other stands can be canvassed. Observations can be noted
qualify the presence of glossy buckthorn in down simply in terms of present or absent.

each stand.

Visually qualifying the buckthornin each stand based onits spatial occupancy
and density helps to refine the characterization.

Spatial occupancy Density
concentrated low
scattered medium
generalized high
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Harm

Buckthorn plants compromise the maintenance of forest ecosystems.
They can constitute a relatively dense layer that decreases the quantity
of light available on the ground. As such, they hinder the germination
of forest species, and prevent the establishment of regeneration.
They reduce the height and diameter growth of young trees. They
diminish the wealth of native species (herbs, shrubs, and trees), simplify
vegetation structure, and interfere with natural stand succession.
These impacts modify the habitat conditions, biodiversity, and
productivity of a forest.
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The presence of buckthorn in a wooded area alters the ownership
experience of the owner. The plant can:

+ Compromise the return on forestry operations;
+ Resultin a loss of productive area;

+ Affect hunting success;

+ Limit recreational activities;

* Resultin aloss os use of forest property; and

+ Negatively impact the value of a woodlot.



Photo: Marie-Josée Martel

SETTING ACTION PRIORITIES

Even if buckthornis a pervasive issue in wooded areas, it is unrealistic to want
to intervene in all invaded stands. Determining action priorities allows for
pragmatic planning according to the efforts to be made and the resources
available. The goal of this exercise is to have a comprehensive vision for
control actions.

The following guidelines can help in determining priority areas
for intervention:

1. Recent, concentrated invasion (isolated plants, satellite population of
a large population);

2. Invasion threatening a sensitive environment with high ecological value
(endangered species habitat, wetland of interest, specific forest stand);

3. Invasion that threatens woodlot development goals;
4. Potential of forest stands according to development goals; and
5. Effort and cost of control and restoration.

If time and financial resources are limited, control efforts can start on a small
area of a few hectares to half a hectare, or even smaller (e.g,, 0.2 ha). However,
the exercise should be repeated in subsequent years to cover the entire
invaded area. Monitoring previously treated plots is essential in order to
assess buckthorn regrowth.

Given that each case (woodlot/owner) is unique, there is no right or wrong
game plan. The important thing is to take action in order to control the plant
in the wooded area.
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Glossy buckthorn in a red pine plantation

Photo: Mélanie Bergeron

The priority should be the most prolific
flowering stems, in order to avoid seed
spread. Target areas where the forest
canopy allows light to get through.

Development goals:

Timber production;

Maple syrup production;

Wildlife management and hunting;
Non-timber forest products;
Recreational use;

Biodiversity protection; and

Carbon sequestration.



Second plantation maintenance’
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Fighting the Invasion

Controlling the invasion of glossy buckthorn is a long-term endeavour.
The objective is not necessarily complete eradication, but rather to keep
buckthorn presence below a threshold that is detrimental to forest
ecosystems. In sum, integrated control of buckthorn requires a combination
of means, ranging from prevention to various control methods to
adapted silviculture.

PREVENTION

The best control option is to prevent the introduction and spread of buckthorn
in the wooded area in the first place. Early detection and rapid intervention
before the plant becomes dense and invades a large area are decisive actions.

CONTROL METHODS
Uprooting

Seedlings or small plants (diameter of < 1cm) can be uprooted manually by
pulling on the stem. For larger plants (1 to 8 cm in diameter), an uprooting
tool provides leverage to help lift out the shrub, although the work remains
demanding. Uprooting can be done at any time of the year, but is easier when
the soil is wet after a rain or in the spring. It is important to remove the entire
root system to prevent regrowth. Removing plants, especially the larger
ones, disturbs the soil and stimulates seed germination. This technique is
more applicable to low to medium density populations and concentrated
or scattered areas.

Cutting

Cutting buckthorn with a brush cutter is another control option. It is most
often considered ineffective because it stimulates the production of stump
sprouts. However, cutting repeatedly during a growing season, two to
three times, under a forest canopy, for two or three consecutive years, may
diminish the vigour of the stems (without killing them). The cutting cycle
must begin in June. Repeated cutting is an expensive and onerous way to
control buckthorn, especially for a large area.

Despite these shortcomings, mechanical cutting is the most common
method of plantation maintenance in private forests since the use of
herbicides is no longer subsidized. A white spruce plantation may require
three to five clearings in its first 10 to 12 years. On the other hand, it was
found that plantations of tamarack, white pine, red pine, and Norway spruce
generally required only two mechanical clearings to dominate the buckthorn
competition. These species have better annual growth than white or black
spruce. Hybrid poplars and hybrid larches, which are fast-growing species,
also do well against buckthorn. In all cases, buckthorn will persist on the
site under the canopy of reforested trees. Mechanical maintenance of
plantations requires a significant investment, but brush cutting remains the
best alternative to pesticide use for a large area.



Girdling

Girdling consists of removing a tree’s bark around the entire circumference.
The technique aims at interrupting the flow of the phloem sap in order to
weaken or kill the tree over a few years. It avoids cutting the stems and hence
the production of numerous vigorous shoots. Girdling may be appropriate
when the stem reaches a certain diameter that makes it difficult to uproot.
The bark can be removed over a 5 to 10 cm wide strip with an axe, or,
preferably, with a drawknife (knife with two handles), a billhook, or a knife.
It is advisable to scrub the girdled area thoroughly to remove all cambium
adhering to the wood, otherwise the shrub will be able to heal and survive.
This procedure should be carried out during the summer. Girdling is done
on the first 50 cm of the stem from the ground, and below the lowest living
branch. Stump sprouts will appear, but their vigour should be less than when
the plant is cut. This is an easier method to apply in a low to medium density
population and over a limited or scattered area. It is usually combined with
the application of a chemical or biological pesticide to the girdled area for
greater efficiency.

Using a chemical herbicide

The use of a chemical herbicide to control buckthorn consists of foliar
application or stump or trunk bark treatment. This method is used to control
large populations established over extensive areas. The most commonly
used product contains the active ingredient of glyphosate and is better
known by its brand name Roundup (agriculture) or VisionMax (forestry).
Another herbicide, triclopyr-based and known as Garlon, is also used to
control buckthorn. In private forests, foliar spraying is preferred. The best
time for this is late summer, after conifers have hardened off and as soon
as native species are at the end of the growing season. September to mid-
October is therefore ideal. Remember that buckthorn leaves persist late into
the fall. The result is more targeted treatment that minimizes the impacts on
native species. This method is effective for young shoots. In the presence of
stems that are too tall or wide, cutting the buckthorn becomes a preliminary
step. Foliar spraying is then carried out on the stump sprouts and seedlings.
When spraying, make sure the conditions are wind-free, to prevent drift.
An absence of wind and rain events during and after spraying is also vital to
a success operation.

However, the chemical control method, which is effective in countering
buckthorn, does not attack the seed bank. Repeated treatment may thus be
necessary. For example, it may consist of two or three sprays over a life cycle
of about 60 years for a white spruce plantation. Under a closed forest cover,
a single application may be sufficient to break the cycle of invasion.

Photo: Marie-Josée Martel

Photo: Jean-Nicolas Viel

Photo: Mario Dionne

The use of chemical and biological pesticides in
wet environments (e.g., swamp or bog) is subject
to the ministerial authorization of the MELCC.
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Legal framework

The use of pesticides in private forests, while
no longer government-subsidized, is still
permitted and legal. This silvicultural tool is
relatively rarely, or never, used. Chemical
and biological pesticide use is also closely
regulated by the MELCC. Product sales and
on-site use are subject to permits and
certificates, which require successful
completion of training and assessment.
The Pesticides Management Code sets

out a normative framework covering the
sale, storage, transportation, and use of
the product, as well as worker safety and
environmental measures.

The use of pesticides in forest
environments is thus reserved for firms
and qualified individuals who hold valid
permits and certificates applying to forest
areas. A forest owner can take the training
and become qualified to use pesticides on
their woodlot.

-
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Using a chemical
herbicide

The biological herbicide registered for
controlling buckthorn is a fungus known as
Chondrostereum purpureum. This wood-
inhabiting fungus occurs naturally in forests.
It is marketed under the name Lalcide
Chondro. The biological herbicide invades
hosts through wounds. It is applied to a stump
or to a girdled area. The height of the stump
should be under 10 cm, in order to minimize
the travel distance and colonization process
of the fungus. For the same reason, girdling is
done within 10 cm of the ground. The injured
area must be quickly painted with the product
using a brush, within 30 minutes. To maximize
the chances of colonization, the application
period should ideally be mid-June to mid-July. The inoculum is sensitive to
heat and rain. Application in hot weather (>30°C) or in direct sunlight hinders
the effectiveness of the treatment and is not recommended. The product
is best applied under a forest canopy. Rainfall within 48 hours of application
dilutes the active agent and greatly compromises the treatment. Stem and
stump sprout mortality occurs in the first year of application, and increases in
the following year. The silvery appearance of the leaves (lead disease) indicates
that the fungus is active. Like its chemical cousin, the organic herbicide
does not attack seedlings from the seed bank. Repeated treatment may be
necessary a few years after the initial application.
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ADAPTED SILVICULTURE

Glossy buckthorn hinders the germination of seeds of native species. It also
diminishes the survival and growth of young stems. The shrub therefore has
a major impact on forest vegetation and on the natural succession of stands.

Buckthorn quickly colonizes openings in a forest canopy. The availability of
light promotes the plant’s growth. Buckthorn can establish and maintain
itself in undisturbed stands. However, buckthorn mortality appears to be
associated with low ground light levels and high basal area.

In addition to light, the competition may influence the abundance and
population structure of glossy buckthorn in openings. Competition from
certain herbaceous plants (e.g., Rubus sp.), certain shrubs (Sambucus
sp.) and the presence of regeneration of tree species appear to curb the
germination and establishment of buckthorn.

The current knowledge on glossy buckthorn, although still fragmentary,
is sufficiently conclusive to issue general and specific guidelines for
silvicultural practices in the presence of the plant. This section presents
some of the more promising ones.



Photo: Marie-Josée Martel

General recommendations

Take the presence of buckthorn into account in the entire sequence of
silvicultural treatments planned for a stand over time (silvicultural scenario).

Control buckthorn by applying control actions throughout the silvicultural
scenario.

Plan a restoration strategy for vegetation following the final cut in a
silvicultural scenario, and after buckthorn control actions. Implement the
strategy quickly.

Encouraged silvicultural practices

Silvicultural practices are chosen based on the distinctive components of
each stand, the degree of invasion, development goals, and available time and
budget, among other things. Sometimes it may be appropriate to combine
several silvicultural practices.

Refrain from intervening in a stand over a certain period of time in order
to let trees grow and build up a denser forest cover, for example, by
extending the rotation between two partial cuts. Forestry operations in
a stand where buckthorn is already present will increase its presence and
hinder regeneration. Reduced light in the understory suppresses buckthorn
development and increases buckthorn mortality. This period may also allow
for the gradual establishment of natural regeneration.

Adjust the removal rate of a partial cut to preserve a higher residual basal
area after treatment. This option minimizes the forest canopy opening and
may therefore limit the population explosion of glossy buckthorn.

Focus on harvesting well-distributed trees in order to reduce the size of
the openings. A large gap creates more light in the stand, which encourages
buckthorn growth, compared to a small gap.

Focus on maintaining or establishing uneven-aged stands, ie., trees of
different age, height, and diameter classes. Managing these stands avoids
the need for total cutting.

Favour hardwoods and long-lived softwoods in stands (e.g., oak, maple,
yellow birch, pine, and hemlock).

Buckthorn control under a forest canopy using chemlcal methods. £ \do p'tfion IB_fa minimalremoval s-trategy and
establishment of natural regenerathon : % 2 ;

Photo: Marie-Josée Martel




“Park effect” in a maple grove
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Control buckthorn in the understory of stands. If the mechanical method is
chosen, perform several cuts per season for a few years or experiment with
high cutting in the summer. Proceed in the years leading up to the forestry
intervention if applicable.

Avoid harvesting trees in open areas, to prevent the creation of large
and medium-sized openings. If natural regeneration is present, it
may be appropriate to cut stems from these areas. Clear buckthorn
competition around natural regeneration and preserve low, non-harmful
native vegetation.

Assess the likelihood of poplar returning after a final cut. Favour winter
cutting of poplars to stimulate regeneration by suckers. Due to its rapid
growth, poplar is a natural ally in combating buckthorn.
It relatively quickly creates a forest cover that impedes
buckthorn growth.

Monitor buckthorn spread on skid trails. Limit the width
of trails where possible. Trails are corridors with favourable
conditions for invasion. Take action to contain the plant.

Maintain native vegetation (saplings and seedlings of
tree species, shrubs, and grasses) under the forest canopy
in natural stands. Since nature abhors a vacuum, having a
"park” effect, so prized by some owners, leaves the area
opentoinvasive species. Also apply this recommendation
in maple groves being used for maple production. Native
species can additionally become invasive and throw an
ecosystem off balance.

Photo: Jean-Nicolas Viel

Enrich openings with long-lasting and diverse species. Planting trees
ensures a cohort of stems competing with buckthorn. Protecting noble
hardwoods from white-tailed deer and hare depredation is essential. Careful
monitoring of the plants is vital to make sure buckthorn does not hinder
their growth. Clear plants where appropriate and retain low, non-harmful
native vegetation.

Seed gaps with tree species or mixtures of native species consisting of
grasses, shrubs, and trees. It is easy to collect acorns from oak trees and sow
them in the forest. Obtain seed mixes from specialist nurseries. Care must be
taken not to introduce new invasive alien species. Protect noble hardwood
seedlings from depredation.

Favour low-intensity site preparation that causes very little disturbance to
the soil. Proceed quickly to reforestation following site preparation, ideally
within the same season.

Seed the area to prepare the site, using a mixture of perennial or annual
herbs (e.g., clover or millet) to limit the establishment of seedlings from the
seed bank. Obtain seed mixes from specialist nurseries. Care must be taken
not to introduce new invasive alien species. Favour low herbaceous plants in
order to avoid competition with reforested plants.

Favour plantations with a diversity of species. Aim for a combination of
hardwoods and/or softwoods.



Photo: Marie-Josée Martel

Consider hybrid poplar as a way to quickly restore a forest atmosphere in
plantations.

Consider densified plantings as a way to increase ground shade.

Introduce companion shrubs in plantations (e.g., elderberry, dogwood, alder,
and serviceberry).

Retain native vegetation that is not detrimental to plant growth in the course
of plantation maintenance and enrichment treatments.

Experiment with high cutting of buckthorn stems. Cut the stem completely,
leaving some branches alive. Do so in the summer (July, August). This may
end up producing fewer stump sprouts. The sprouts may also be more fragile
in the face of harsh weather (ice or heavy snow). Pathogens may, moreover,
colonize the wound. Perform a second cut in the same season following the
production of sprouts.

Experiment with half-cutting buckthorn stems. This technique consists of
partially cutting the trunk and bending the top down toward the ground.
Small stems can be broken manually. The cut or broken part remains
attached to the stem. This method does not necessarily kill buckthorn in the
short term. However, it may weaken the plant and sprouts. Pathogens may,
moreover, colonize the wound.

Appropriate,even preventive,silviculture does noteliminate glossy buckthorn.
Rather, it seeks to minimize the plant’s invasion into stands and wooded
areas. This silviculture is complementary to the control methods to be
undertaken throughout the silvicultural scenario. These recommendations
have not been followed up and assessed for effectiveness. They are based
on current knowledge, observations, specific experiences in forests, and
common sense. The silvicultural recommendations remain voluntary.
The decision of whether to implement them or not is up to the owner.
However, the effort required to control glossy buckthorn will be exponentially
greater in places where fewer instances of appropriate silvicultural practices
have been applied.

“Invasion of éfodr:yeér-o!d- white 's;.:rdce 'gla'ntation.

Photo: Mélanie Bergeron

Diversifying species helps bolster
plantation and natural stand resilience

to natural disturbances, global changes,
and shifts in interest toward certain forest
species.

If a stand is free of buckthorn, but
populations are present nearby on the lot or
on neighbouring lots, proceed with caution
during development. In the years following
the work, plan follow-up outings to detect
the potential presence of, and swiftly
eliminate, the plant.
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For further details on the regulations governing pesticide use in forest areas:
http://www.environnement.gouv.qgc.ca/pesticides/inter.htm
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