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The possibilities of integrating black cherry (Prunus serotina Ehrh. var. serotina) into the
forests on sandy soils in the Netherlands and Belgium is addressed in this chapter. We pres-
ent a toolbox for forest managers that will help them in integrating black cherry into the
forest management. This case study is, in major part, based on the Dutch/Belgian book
‘Amerikaanse vogelkers van bospest tot bosboom' (black cherry, from forest pest to forest
tree) (Nyssen et al. 2013).

> Black cherry is a valuable timber species native to North America that was
introduced into Europe in the 17% century.

In the eastern part of North America, black cherry is a commonly occurring species and
is considered as the most widespread native Prunus species on the American continent
(Marquis 1990). It can be found within most forest types in the eastern part of North
America. However, it only occurs as a co-dominant species in the man-made cherry-ma-
ple forest-type. In such forest type, black cherry is a primary component along with red
maple (Acer rubrum L.), sugar maple (A. saccharum Marshall), and white ash (Fraxinus
Americana L.) (Uchytil 1991).

The first known introduction of black cherry to Europe took place in France in 1623. As
for other European countries, black cherry was first planted in Britain in 1629 and in Ger-
many in 1685. In the Netherlands, black cherry was first introduced in 1740 where it was
planted in the botanic garden in Leiden. The first introduction in Belgium likely took place
at the same time, although it is not properly documented. Since its first introduction to
Europe, black cherry has been planted in arboreta, parks and gardens due to its aesthetic
qualities (i.e. spring blossoms, summer fruits and colourful foliage in the autumn). At the
end of the 19" century, black cherry was planted in several species trials in Germany, but
also in Belgium and the Netherlands, in order to test its timber production potential (e.g.
Schwappach 1896).

> Black cherry was widely used in forest restoration programmes in the 20%
century.

The big expansion of black cherry in the Netherlands took place in the first half of 20™
century as black cherry started to be used as an admixture species to prevent spread
of disease and fire in Scots pine (Pinus sylvestris L.) plantations and to enhance litter de-
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composition. Black cherry was also used to create firebreaks between individual pine
stands and to stabilise mobile sand dunes. Black cherry became rather common in the
Dutch and Belgian forests starting in 1920s (Muys et al. 1992). Its popularity has also been
apparent since the 1950s in the north-western European sand belt where large areas of un-
productive land (mainly heathland and drift sand) were reforested with black cherry. In the
1960s it became apparent in the Netherlands that dominance of black cherry on some sites
seriously hindered the natural regeneration and plantation of native Scots pine (the main
commercial tree species in the Netherlands), which was usually managed using a clearcut
system (Figure 101). The natural regeneration of black cherry was already present in the
understorey of the mixed Scots pine and black cherry stands, and when the mature Scots
pine was clearcut, this regeneration was released and became dominant. Forest managers
started to consider black cherry as a contributing factor to reduced biodiversity, and pro-
grammes for eradication of black cherry were established (Bakker 1963). These eradication
programmes further allowed native species such as silver birch (Betula pendula Roth), row-
an (Sorbus aucuparia L.) and alder buckthorn (Rhamnus frangula Mill.) to become more com-
mon. With the exception of a period of ‘reflection’ between 1970 and 1985 (Staatsbosbeheer
1984), the eradication programmes lasted until recently when the rising costs and often
limited success of eradication led forest managers to reconsider the status of the species
and search for alternative management strategies (Figure 102).

Figure 101. Natural regeneration of black cherry in a Scots pine forest following the formation of thinning racks (photo: B.
Nyssen).
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Figure 102. The occurrence of black cherry in the Netherlands before (Iven 1963) and after the eradication programmes
(Beringen and 0dé 2012).

Figure 103. The occurrence of black cherry in northern Belgium; the light blue squares represent the black cherry’s spread
in the period between 1939 and 1971, while the black circles represent its spread in the period between 1972 and 2004
(Landuyt van 2006).

> Black cherry is naturalised in the north-western European sand belt that reaches
from northern Belgium across the Netherlands and Denmark to northern Poland.
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Naturalisation of an introduced species is described as the process during which the spe-
cies establishes new self-perpetuating populations, undergoes widespread dispersal and
becomes incorporated within the resident flora (Richardson et al. 2000). Black cherry affects
the composition of the herb layer (Starfinger 1990) and in open vegetation types, such as
heathlands, it has a negative impact on the local ecosystem as it directly competes for light
with other plants. Black cherry easily colonises heathland similarly to some native tree spe-
cies such as Scots pine, silver birch and alder buckthorn. In addition, the presence of black
cherry is deemed negative when forest owners wish to keep their pine forest in the pioneer
stage comprising of Scots pine, silver birch and oak with a herb layer species composi-
tion of heliophilous (i.e. light-demanding) plants such as wood sage (Teucrium scorodonia
L.), hawkweed (Hieracium spp.), goldenrod (Solidago virgaurea L..) and common cow-wheat
(Melampyrum pratense L.). The establishment of black cherry mainly changes the light con-
ditions in these forests as it forms a shrub layer similar to that of silver birch, rowan and
alder buckthorn. The expansion of black cherry in forests on sandy soils is not considered
a problem as such because these forests generally do not contain rare or endangered plant
species and high conservation value biotopes (Starfinger and Kowarik 2011). Black cherry
acts as late pioneer species shading out light-demanding species such as purple moor grass
(Molinia caerulea (L.) Moench) and heather (Calluna vulgaris (L.) Hull) and promotes typical
forest vegetation such as May lily (Maianthemum bifolium (L.) FW. Schmidt) and Solomon’s
seal (Polygonatum multiflorum (L.) All.) (Nyssen et al. 2013; Figure 104).

Figure 104. May lily and Solomon’s seal in a mature stand of black cherry on sandy soil photo: J. Tonckens).

> Black cherry is a host for many species that are, in part, the same species also being
hosted by native Prunus species such as bird cherry (Prunus padus L.), wild cherry
(P. avium L..) and blackthorn (P. spinosa L.).

Black cherry was recently found harbouring a less dense, but more diverse, herbivore
community than the native bird cherry, with similar proportions of specialist and gener-
alist species (Schilthuizen et al. 2016). The herbivory on black cherry doubled over the
past century indicating that evolutionary processes may generate a specialised herbi-
vore community developing on an introduced plant; such communities may develop to

365



Introduced tree species in European forests

an extent that they may reduce the invasive potential of the introduced species over time
(Schilthuizen et al. 2016). Many studies have found that a wide range of species are asso-
ciated with black cherry such as insects (e.g. Nowakowska and Halarewicz 2006, Meijer
et al. 2012), birds (e.g. Deckers et al. 2008), mammals (e.g. Sebert-Cuvillier 2008) and fungi
(Moller 1998). An example of a butterfly species found on black cherry is the scarce swal-
lowtail (Iphiclides podalirius Linnaeus; Figure 105).

Figure 105. The native scarce swallowtail caterpillar that can be commonly found on all Prunus spp. leaves, including that
of black cherry (photos: R. Hille and R. Thassos).

Figure 106. This forest manager tried many methods for eradicating black cherry from the native Scots pine forests (e.g.
cutting it down, pulling it out or treating its stumps and leaves with glyphosate); now, he is thinking about other solutions
(photo: B. Nyssen).
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> Many Dutch and Belgian foresters now consider black cherry to be a valuable
component of the forest.

Once black cherry is accepted within the regular forest management, the costs of eradi-
cation will disappear and may even be replaced by revenues from timber production. De-
pending on the timber quality, black cherry timber can be sold at the same price as wild
cherry with the prices ranging between €65 and €2 500/m? (Van der Burgh et al. 2000).
In canopy gaps, black cherry seedlings grow straight stems (e.g. Grundler 2011) and can
be integrated in the management of the stand. Currently, three strategic management
options are available when managing forests where black cherry is present: eradication,
acceptance or enhancing the resilience of the forest. The option chosen depends on the
impact black cherry has on the management goals (Petersen et al. 2015). Figure 107 pre-
sents a decision scheme for forest owners and managers when choosing a management
strategy in forests where black cherry is present.

Strategic options
black cherry
management

No

Reconsider

Figure 107. Decision making tool of strategic management options for black cherry.
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> Eradication of black cherry is necessary when its presence is incompatible with
the goals of forest management.

Eradication of black cherry is necessary when the objectives of management are to main-
tain specific open vegetation types, such as heathland, grassland, Natura 2000 forest hab-
itat types (especially 9190 Old acidophilous oak woods with Q. robur on sandy plain) or
open forest types with light demanding tree species. The best chances for successful
eradication are when the population is small and confined, and a systematic approach
with a thorough follow-up management is applied. The eradication measures are very
costly; the local eradication of black cherry may take up to 20 to 30 years and is done in
two phases. In the first phase, the seed trees are removed; a combination of chemical and
mechanical measures has proven to be the most effective. The stumps of the trees that
had been cut are treated with glyphosate. The cost of this measure is between €200 and
€2 200 per hectare for every intervention depending on the abundance and the age of the
trees. In the second phase, an inspection of the entire area that had been subjected to
the eradication measures is necessary to be applied every five years to prevent the devel-
opment of new seed trees (Nyssen et al. 2013). On a forest-wide scale, this treatment can
be successful as long as the area is frequently monitored and the establishment of new
seed trees is prevented. This is necessary because half a century of intensive eradication
programmes in the Netherlands - estimated to have cost €200 million - have proven that
eradication of black cherry is no longer possible at the landscape scale (Figures 108 and
109). Black cherry seeds are effectively dispersed by birds and mammals (Sebert-Cuvillier
2008), which allows for black cherry seedlings to be established again in open forests.

Figure 108. Natural regeneration of black cherry from fox excrement (photo: J. den Ouden).
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> This impossibility of eradication at the landscape scale has led forest managers
to accept black cherry in their forests.

When the presence of black cherry does not hinder the fulfilment of management objec-
tives, the acceptance of the species presence may be considered as the most suitable
option. If timber production is a management goal, then black cherry is a valuable alter-
native to wild cherry. In the Netherlands and Belgium, the guidelines for the production of
black cherry quality timber (on sandy soils) have been developed using German, Belgian
and Dutch experiences; North American guidelines (i.e. Perkey and Wilkins 2001; Box 25)
were also considered.

> Absence of late-successional tree species that could compete with black cherry
results in the increase of invasibility of these forests.

Scots pine forests in the eastern parts of the Netherlands and northern parts of Belgium
have been planted in the 20™ century on heathlands and managed with the aim to pro-
duce timber. Thus, Scots pine has always been favoured over native broadleaved tree
species. The open structure of the even-aged Scots pine stands promoted black cherry in-
vasion. Moreover, late-successional tree species such as European beech (Fagus sylvatica
L.), hornbeam (Carpinus betulus L.), sweet chestnut (Castanea sativa Mill.), sycamore (Acer
pseudoplatanus L.) and small-leaved lime (Tilia cordata Mill.), which could compete with
black cherry were never planted as the soil conditions of the heathlands were not suited
for these species. As a result of this, these late-successional species have had little chance
to colonise these forests once the soil conditions have ameliorated. Recent ecological re-
search helps to understand the role of black cherry in the dynamics and functioning of
these forest ecosystems (e.g. Verheyen et al. 2007, Vanhellemont 2009).

Box 25: Management guidelines for black cherry on sandy soils where the aim is timber production

1.  Regenerate under light shelter or in gaps with a minimum width of 10 m and a maximum

width of 1.5 times the height of the surrounding trees.

Select the desired species composition in mixed natural regeneration groups.

Designate control paths in large-scale regenerations.

When the crown base is about 2 m, select 200 ‘option trees’ per ha.

Inspect every 3 years to make sure the main shoot of the ‘option trees’ is developing well.

Select 40 vital well-formed future crop trees per hectare when the crown basis is at 5 to

6 m height.

7. Gradually free the crop trees from competition to minimise the growth of epicormic
shoots growing from the stem; cut a maximum of 1 or 2 competitors.

8. Remove dead branches and prune living branches beneath the desired crown onset
height.

9. Subsequently free future crop trees completely every 3 to 6 years.

(IR

Black cherry will reach its maximum crown expansion at an age of 45 to 50 years. On sandy
soils a diameter at breast height of 50 to 60 cm at age 50- to 80-years-old is possible.
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The resilience of a forest against black cherry dominance is promoted by the reduction
of light levels in the understorey. The most effective strategy for the reduction of black
cherry is the introduction of shade-tolerant and shade-casting species and the creation of
multiple crown layers. The replacement of black cherry can be achieved by planting more
shade-tolerant tree and shrubs species before there is sufficient light for black cherry to
regenerate; i.e. up to 10 % relative light, which are conditions where most shade-tolerant
tree species can grow and such conditions can prevent the natural regeneration of black
cherry by shading it out (Retter 2004). European beech, hornbeam, lime (Tilia spp.), maple
(Acer spp.), Norway spruce (Picea abies (I..) H. Karst.), firs (Abies spp.), hazel (Corylus avel-
lana L.), rowan, alder buckthorn and holly (Ilex aquifolium L.) can be considered amongst
the species suitable for this purpose.

Figure 109. a) Forest development on sandy soils under black cherry canopy, in the presence of shade tolerant tree spe-
cies such as European beech, sycamore, sweet chestnut, lime, hazel, holly and yew at Norg (The Netherlands). b) natural
establishment of sycamore under black cherry at Kessel (Belgium) (photos: B. Nyssen).

A canopy entirely comprised of black cherry does not hinder the regeneration of most
native tree species. In the thicket phase, black cherry casts a lot of shade on the forest
floor and prevents shade-intolerant species such as Scots pine and pedunculate oak from
establishing. Very shade-tolerant species such as European beech, small-leaved lime and
yew can establish below a dense canopy of black cherry that is formed at the early pole
stage of black cherry (Hamm et al. 2015a). In the later pole stages, the canopy formed by
black cherry becomes sparser enabling the establishment of other species such as syca-
more, hazel and sweet chestnut (Niinemets and Valladares 2006). When the black cherry
reaches its mature phase, sessile oak (Quercus petraea (Matt.) Liebl.), rowan and Douglas
fir (Pseudotsuga mencziesii (Mirb.) Franco) can establish beneath its canopy. However, it
is important to note that if shade tolerant tree species are absent, black cherry replaces
itself and dominates the species composition.

The litter of black cherry is easily degradable and enhances the establishment of nat-
ural regeneration of late successional species such as small-leaved lime (Hamm et al.
2015Db). The litter layer under mature black cherry trees is relatively thin and the survival
of seedlings is therefore easier than in the thick litter layers commonly found in, for exam-
ple, Scots pine forests (where black cherry is absent). This is specifically the case for the
late-successional species that profit from the increased nutrient availability of the litter
layer and the topsoil under mature black cherry trees (Hamm et al. 2015b). On poor sandy
soils, the black cherry leaf litter degrades relatively quickly and increases nutrient avail-
ability (Vanderhoeven et al. 2005). This litter enriches the sandy soils that are commonly
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dominated by species with litter that does not degrade as quickly, such as Scots pine and
oaks (Lorenz et al. 2004). Scots pine stands where black cherry is present can develop
a mull or moder humus form instead of the typical mor of pine forests (Bilke 1995). The
topsoil under mature black cherry can have significantly higher nutrient concentrations
and it can be less acidic than under a Scots pine or oak canopy (Crétin 2013). Black cher-
ry's uptake of nitrogen from the soil is relatively high resulting in a distinct prevention of
nitrate leaching into groundwater (Lorenz et al. 2004).

> Black cherry can be controlled and integrated into forests on sandy soils by
reintroducing native tree species that can compete with black cherry in the
understorey.

Where black cherry is dominant, shade-tolerant species can be favoured or introduced. A
next step in integrating black cherry is to actually use black cherry, since it has much to
offer. It can contribute to biodiversity and soil improvement and its wood is classified as
a valuable timber. In the Netherlands, Belgium and neighbouring countries, forest man-
agers have started looking into these new possibilities to cope with black cherry which,
depending on the management goals, may either be a great nuisance, or a species with
interesting potential.
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