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Introduction

The shrub stratum of a forest is noted for being
one of the most stable strata.

What happens to this stability and that of other
strata when a forest’s native shrubs are replaced
with non-native invading shrubs?

Can such invasions be prevented or controlled?




Five shrub species will be covered in this talk:
1. Lonicera maackii — Amur honeysuckle

2. Rosa multiflora — Multiflora rose

3. Elaeagnus umbellata — Autumn olive

4. Berberis thunbergii — Japanese barberry

5. Rhamnus cathartica — Common buckthorn




For each shrub:
1. Taxonomy, biology and ecology.
2. Documented impacts on forests.

3. Possible control/management guidelines.
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‘ Lonicera maackii — Amur honeysuckle ‘
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Family: Caprifoliaceae (Honeysuckle)

Deciduous shrub that may reach 16 ft (~5 m) in
height and the same width.

Reproduces primarily by seed but may re-sprout
from the main stem; cut stems and roots may
produce new shoots (but less likely).
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Lonicera morrowii




Lonicera x bella — cross of L. tatarica and L. morrowii
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Lonicera canadensis — fly honeysuckle
Native bush honeysuckle
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Thicket of Lonicera maackii in a young forest




Ecology of Lonicera maackii:

USDA hardiness zones: 3-8; found in a variety of different habitats.

Leaves appear earlier than many native trees and shrubs and fall later than
several native species — leading to a prolonged growing period.

Flowers start off white but age to yellow. Plants usually must be 5-8 years old
before they will flower. Flowering occurs from May to June. The nectar is
mostly sucrose and attracts primarily bees as pollinators. There are about
21,000 flowers/shrub with about 34 g of sugar/day/shrub produced.

Seeds may require cold, warm or no stratification (possibly due to different
cultivars —rem-red vs. cling-red); germination is more likely in the light (54-
81%) but is also possible in the dark (30-55%). The high germination rate may
mean that a seed bank is unlikely. Optimum germination has been found at 59
or 77°F in warm moist conditions.

Fruit (with about 6 seeds each) are bird-dispersed, but this lipid-poor fruit is
not preferred. Small mammals may also consume the bitter seed but it is not a
significant portion of their diet.




Known Forest Impacts of Lonicera maackii:

1. Removal experiments do show improvement of native
herb species in terms of increased survival and
fecundity (Gould and Gorchov 2000; Gorchov and
Trisel 2003; Miller and Gorchov 2004).

2. American robins (and likely other birds) preferentially
nest in this species; however, nests are placed lower
because of the architecture of the shrub and
predation rates are consequently higher compared to
native shrubs (Schmidt and Whelan 1999).




Suggested Control/Management Strategies of
Lonicera maackKir:

1. Large plants: cut the stem(s) and immediately apply
glyphosate (20% solution) or imazapyr (Arsenal; 10%
solution) (Miller 2003) in the late summer or early fall.

2. Small plants: spray leaves with glyphosate (2% solution)
or apply triclopyr (Garlon; 20% solution) to young bark
(Miller 2003) in the early summer.




Rosa multiflora — Multiflora rose
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Family: Rosaceae (Rose)

Perennial, deciduous shrub up to 16 ft (~5 m) and as wide with long
slender arching branches.

Reproduces primarily by seed and stem sprouts as well as shallow root
sprouts and layering (cane tips that touch the ground). Self-fertilizes or

outcrosses within its species or other rose species.
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Rosa wichuraiana — Memorial rose
Non-native invader.
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Rosa carolina
Pasture rose
Native rose

Rosa blanda
Smooth rose
Native rose

©2002; Gary Fewless




| Rosa carolina
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Rosa multiflora thickets




Ecology of Rosa multiflora:

USDA hardiness zones 5-8. Found in a variety of habitats.

Flowers May to June.

Fruit produced September-October lasting into winter.

Cold stratification of the seeds is required for germination. It germinates
best with light (about 60%), but will germinate in the dark (10%). Optimum

germination is between 50-68 °F or 41°F after a long period.

Seeds are dispersed by turkeys, deer mice, birds (some of which are
migratory). The seed bank lasts at least 20 years.

Used as a rootstock for other roses and 371 rose species are considered its
progeny.

Repeated herbivory and rose rosette disease may reduce its impact.




Known Forest Impact of Rosa multiflora:

1. Preferential nest site for veeries and other birds as well
as mammals, including rabbits (Boyd and Henry 1991,
Stoleson and Finch 1999; Heckscher 2004), which
may indicate these species are no longer using native
plants for their nests.




Suggested Control/Management Strategies for Rosa
multiflora:

1. Spray foliage with metsulfuron (Escort; 1 ounce per acre) in
April to June or spray with imazapyr (Arsenal; 1% solution) in
August to October (Miller 2003).

2. Spraying foliage with glyphosate (2% solution) in May to
October is less effective but may have less impact on any
surrounding native vegetation (Miller 2003).

3. Mechanical control —repeated herbivory (i.e., goats) is lethal
(Bryan and Mills 1988; Luginbuhl et al. 1999).

4. Potential natural biocontrol —rose rosette disease.
-- Phyllocoptes fructiphilus (eriophyid mite)
-- other: Megastigmus aculeatus — seed chalcid
-- other: Agrilus aurichalceus —rose stem girdler




Symptoms of RRD
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Symptoms of rosetting; deformity, redish
pigmentation and excessive thorns.
Courtesy Geordae Philley. TAES - 1995.
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Elaeagnus umbellata Distribution |
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Family: Elaesagnaceae (Oleaster)

Deciduous shrub or small tree up to 20 ft
(~6 m) tall and 30 ft (~9 m) wide.

Reproduces primarily by seed; may
propagate via stump sprouting, by roots,
and, for one cultivar (at least 5), by cut
stems.
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Elaeagnus angustifolia
Russian olive
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Elaeagnus commutata
Silver-berry




Elaeagnus commutata Distribution |

Hawall -
Fuerto Rico ELCO
Yirgin Islands




Front of Elaeagnus umbellata




Ecology of Elaeagnus umbellata:

USDA hardiness zones 4-8. Found primarily in open areas or on woodland
borders but has been documented to be relatively shade-tolerant. While it is
tolerant of infertile and dry soils, acidic soils may negatively affect seedling
survival.

Flowers April-June.

Sets fruit September — November. Fruit are one-seeded, bitter to semi-sweet,
and edible. They are dispersed by birds but are not preferentially eaten. The
fruit is high in lycopene (and potentially healthy).

Cold stratification improves germination; optimal germination occurs at
alternating temperatures (i.e., day and night) of 68-86/50°F. It is unclear if
there is a persistent seed bank.

Has nitrogen-fixing capabilities, which has been shown to benefit black
walnut. Detrimental effects of increased nitrogen due to this species have
not been documented yet.




Known Forest Impact of Elaeagnus umbellata:

1. Because nitrogen-fixing actinorhizal root nodules are
present, this species may increase solil nitrogen where it is
growing (Tjepkema and Winship 2004). Though not
documented yet, the latter may result in higher invasion by
other exotics or change the soil composition such that it is
no longer suitable for existing natives.




Suggested Control/Management Strategies
for Elaeagnus umbellata:

1. Large plants: Apply triclopyr (Garlon; 20% solution) to
young bark; cut large stems and immediately apply
Imazapyr (Arsenal; 10% solution) or glyphosate (20%
solution) from January to February or May to October
(Miller 2003).

2. Small plants: Spray foliage with of either imazapyr
(Arsenal; 1% solution) from April to October (Miller
2003). Note that non-target plants may be affected by
both foliage and root uptake.




Berberis thunbergii — Japanese barberry
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Family: Berberidaceae (Barberry)

Spiny, deciduous shrub reaching 8 ft (~2.5 m)
tall and 8 ft wide.

Primarily reproduces by seed; but may re-
sprout from cut stumps and stems. It may
also self or outcross.







Berberis vulgaris
Common barberry




Berberis vulgaris Distribution |
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Berberis canadensis
American barberry
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Understory thicket of Berberis thunbergii in a woodland. |




Ecology of Berberis thunbergii:

USDA hardiness zones 4-8 (not as robust in the heat of 8). Grows in full sun to full
shade in a variety of habitat types.

Fall color depends on cultivar (red to purple). Seedling survivorship is greater in
high light, but those that do survive in the shady areas persist. It leafs out before
canopy forms and keeps leaves for a little while after canopy leaves fall. Deer
damage is minimal, but rabbits may damage it severely.

Flowers April-May. Pollinated by bees, but the first visitor removes over 50% of
the available pollen from any one flower.

The one-seeded fruit are set in early to late summer and may remain on the shrub
through winter. Fruit production has been found to be highest in high to
intermediate light levels. Over 90% of the fruit fall near the mother plant but have
been mapped over 260 ft away from the mother plant.

Cold stratification and alternating temperatures improve germination. Seed are
dispersed by birds (not preferred), deer, turkey, and grouse. Fruit removal may be
highest in low light (though production is lowest).




Known Forest Impact of Berberis thunbergii:

1. May increase pH, nitrification and nitrate
concentration in the soll to its benefit (Ehrenfeld 1999)
and possible detriment of native species.




Suggested Control/Management Strategies of
Berberis thunbergii:

1. Mechanical removal works well (uprooting the entire shrub
with most of the roots and all the stem), especially In
forested areas and if the population size is reasonably
small (The Nature Conservancy 1996).

2. Foliar application of glyphosate or triclopyr will work in
large infestations where effects on non-target species are
not a concern. The best time to apply the herbicide may be
In early spring (this species tends to leaf out a little earlier
than many natives) (Silander and Klepeis 1999).

3. Repeated mowing, browsing, and burning do slow the
spread of the plant but may not successfully kill it (Global
Invasive Species Database 2005).




Rhamnus cathartica
Common buckthorn




| Rhamnus cathartica Distribution |

’LANTS

| Jatabase

Wirgin Islands




Deciduous shrub that grows to 26
ft (~8 m) in height and as tall.
reproduces primarily by seed,
though it may sucker from the
base. Itis dioecious (sexes are
separate plants).
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Rhamnus frangula
European alder buckthorn -- invasive




Rhamnus frangula Distribution |




Rhamnus caroliniana
Carolina buckthorn
Native
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Ecology of Rhamnus cathartica:

USDA hardiness zones 3-7. Though native soil conditions are usually calcareous,
this species can be found on a variety of soils and habitats in North America.

This species leafs out early and has a late leaf senescence — the leaf lifespan
exceeds that of native shrubs by about 58 days. Early leaf out is more important
than late senescence in terms of carbon gain. Growth rate is higher with light.
Leaves decompose more rapidly than some native species and are high in
nitrogen.

Flowers April — June, which appear with the leaves. Flowers are honey-scented
and are pollinated by bees and flies. There are 6 female plants to every 1 male
plant.

Fruit mature in the late summer or early fall and contain 3-4 seeds. Cold
stratification may or may not be required. Optimal germination occurs at 68 or 86
°F. Most seed falls directly below the female plants. Birds will disperse it, but is
not a preferred food (even in its native habitat). Seedling establishment is more
likely where there are few other species present.

This species is an alternate host for oat crown/leaf rust and an overwintering host
of soybean aphid.




Known Impacts on Forests of Rhamnus cathartica:

1. Like Lonicera maackii, American robins will preferentially
use this species to nest. Unfortunately, the nests tend to

be lower in these shrubs due to their shape, and predation
rates are consequently higher (Schmidt and Whelan 1999).




Suggested Control/Management Strategies for
Rhamnus cathartica:

1. Application of 50% glyphosate or triclopyr to cut stumps
IS the most effective, with the best application time in the
late summer or early fall (Gale 2000).

2. There is limited success with foliar spraying on both
adults and seedlings (Gale 2000) .

3. There has also been limited success using fire to control
the seedlings. Pulling the seedlings has been more
successful, but, of course, more labor intensive (Gale
2000).




Several other problem shrubs that have not been
covered (have less information on them):

Buddleja davidii — butterfly bush
Euonymus alatus —winged euonymus
Lespedeza cuneata — bush-clover

Ligustrum obtusifolium (and L. vulgare, L. sinense, and L.
amurense) — privet

Poncirus trifoliata — trifoliate orange
Rubus phoenicolasius — wineberry
Spiraea japonica — Japanese spiraea

Viburnum opulus — guelder rose




Photo by Matthew C. Perry







Can we answer these questions
based on what we know now?

1. What happens to this stability and that of
other strata when a forest’'s native shrubs are
replaced with non-native invading shrubs?

2. Can such invasions be prevented or
controlled, if so, how?




Potential Answers:

1.

2.

Actual impacts of these species on forest communities still requires much
more research. Although it is clear that these species can take over an
area, we need to understand if such a ‘take over’ was due to a previous
disturbance OR the species’ ability to out-compete the natives that were
present previously. If disturbance is key, an understanding of the history of
a site (and current management goals) will improve our ability to manage
for invasive plant species.

Prevention may include planting fewer non-natives, especially those that
are known to be problems. More importantly, an understanding of why an
invasion took place, may improve management decisions that reduce
subsequent invasions.

Control is site-specific and should include options, such as mechanical,
chemical and biological. However, if we do not understand why the plant
was able to invade, history is likely to repeat itself (if not with this species
another unwanted species). The latter is especially true if research shows
iInvasions are not necessarily due to the invader being a superior
competitor to native species, but instead a better opportunist. Who is most
likely to arrive at a site first and why may be the most important questions.
Such questions need to be answered at the landscape scale.




Questions?




