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Okologie und Waldbau der Elsbeere (Sorbus torminalis (L.) Crantz):
Eine Literaturiibersicht

1 Introduction

The genus Sorbus L. comprises about 250 species wide-
spread in the northern hemisphere (PHIPPS et al., 1990, in
BEDNORZ, 2007/a). Wild service tree is one of the 18 species
of Sorbus L. occurring in Europe (WARBURG and KARPATI,
1992). It is widely distributed across western, central and
southern Europe, but also occurs in north-western Africa
and south-western Asia (Figure 1).

Across this range the species occurs at elevations between
100 m (Romania — DINCA, 20005 Italy — RAVAGNI, 2007)
and 2,200 m (Turkey — KAUSCH-BLECKEN VON SCHME-
LING, 1994). Wild service tree is a minor component of

various oak (and less frequently pine or beech)-dominated
woodlands, where it is found as individual tree or forming
small groups up to 30 trees per hectare (PLEINES, 1994;
DEMESURE et al., 2000; HOCHBICHLER, 2003; ODDOU-
MURATORIO et al., 2001, both in HOEBEE et al., 2006;
RAVAGNI, 2007). HOCHBICHLER (2003) counted up to 850
trees per hectare in a young stand and 36 trees per hectare
(dbh > 7 ¢m) in an area of about 130 ha managed as cop-
pice-with-standards. It never forms pure stands and larger
populations of over 100 wild service trees are rare (PLEINES,
1994; BEDNORZ 2007/c).

Even though the species is known since the onset of Sil-
viculture (EVELYN, 1664), interest in wild service tree has

Zusammenfassung

Das Vorkommen der Elsbeere (Sorbus torminalis (L.) Crantz) reicht von West-, Zentral und Siideuropa bis nach Nord-
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Summary

Wild service tree (Sorbus torminalis (L.) Crantz) is distributed across western, central and southern Europe as well as
north-west of Africa and south-west of Asia. Its scarcity and very valuable timber, its value regarding soil and biodi-
versity protection, landscape values and ecological plasticity, make wild service tree interesting as a valuable
broadleaved tree species for the present and future. Especially in the last four decades, most European countries be-
came interested in wild service tree ecology and silviculture and many research findings have been published across
our continent. This paper summarizes the most important books, papers and articles, published in German, French,
English, Italian, Spanish, and Romanian and provides an overview of the most relevant recommendations for the best
practise in wild service tree silviculture.
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Distribution map of Sorbus torminalis (L.) Crantz (after DEMESURE-MUSCH and ODDOU-MURATORIO, 2004)

Abbildung 1: Verbreitungsgebiet der Elsbeere (Sorbus torminalis (L.) Crantz) (nach DEMESURE-MUSCH und ODDOU-MURATORIO, 2004)

grown especially in the last four decades in countries
like Germany (ROHRIG, 1972; KAUSCH-BLECKEN VON
SCHMELING, 1980; MEYER, 1980, all in MAURANGES,
1981), France (MAURANGES, 1981), Switzerland (PLEINES,
1981, in MAURANGES, 1981), Romania (DINCA and DIN-
CA, 1996) or Italy (PELLERI and FERRETTI, 2003). Such in-
terest in a companion tree species arises from its rarity, its
spectacular yellow autumn colour but especially from its
very valuable timber highly recommended for the furniture
and veneer industry, turnery, construction of musical and
measuring instruments, etc.

2 Site requirements
2.1 Climate

Throughout Europe wild service tree is found especially in
plain and hilly areas, being considered a submediterranean
species (RAMEAU et al., 1989; MAJOVSKY, 1992, in PAGANO-
VA 2007). It requires warm climates (sub-mesotherm species
— SOFLETEA and CURTU, 2001, 2007) specific to the oak
(Quercus robur, Q. petraca, Q. cerris, Q. pubescens, Q. pyre-
naica, Q. humilis, Q. faginea)-dominated forests. It seldom-
ly occurs in the forest steppe zone and pre-mountainous
zone (pure and mixed pine or beech forests) as in Romania
(NEGULESCU and SAVULESCU, 1965; HArRALAMB, 1967;
STANESCU, 1979) and Spain (ORIA DE RUEDA et al., 20006).
Being a warmth-requiring forest species wild service tree in-
habits mostly horizontal terrains or sun-facing (south,
south-west, and south-east) slopes (LORENTZ and PARADE,
1867; POKORNY, 1990; EWALD et al., 1994, in PAGANOVA,
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2007; DINCA, 2000). It can tolerate low winter tempera-
tures, spring frosts, summer droughts of up to two months
(HARALAMB, 1967; MONTERO et al., 2002) as well as strong
winds.

The optimum mean annual temperature for this species
ranges between 10 and 17 °C (MONTERO et al., 2002); min-
imum annual rainfall is about 600 mm, while the optimum
lies between 800 and 1,500 mm (ORIA DE RUEDA, 2002).

2.2 Soil

Wild service tree is a very tolerant species with regard to soil
characteristics. It can grow on both acid and basic soils
(from clays to limestones — JACAMON, 1987; SAvILL, 1991;
GARCIA and ALLUE, 2006), with a pH ranging from 3.5 to
8 (FAVRE D’ANNE, 1990; LANIER et al., 1990; SEVRIN,
1992/a) and humus types from dismoder to carbonated
mull (SEVRIN, 1992/a). It is adapted to soils subjected to
temporary flooding alternated with dry periods (Ruiz DE LA
TORRE, 2006) and tolerates moderately rocky soils (ORIA
DE RUEDA et al., 2006). However, it avoids both dry sandy
soils and wet or marshy soils (LORENTZ and PARADE, 1867;
RuBTOV, 1958). At higher elevations (towards the altitu-
dinal limit, in beech-dominated forests), the species is
well adapted to dry, calcareous but nutrient-rich soils (STA-
NESCU, 1979; MEYER, 1980, in SAVILL, 1991). The best soils
for Sorbus torminalis are rich, deep and fresh, continuously
supplied with water (STANESCU, 1979; LEBOURGEOIS,
2000; PAGANOVA, 2007). Under such conditions its trees
are the tallest and show a good habit (PAGANOVA, 2007).
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3 Growth pattern
3.1 Height growth

In the first years, wild service trees grow quicker in height
than the associated forest species (e.g., pedunculate oak, ses-
sile oak, hornbeam, maples, common ash, wild cherry, etc.)
and reach 40—60 cm (even 100 cm) per year (CRAVE, 1985).
The height growth diminishes quickly after 20-30 years of
age and stops at 60-70 years (PLEINES, 1981, in FAVRE
D’ANNE, 1990; NICLOUX, 1988, in LANIER et al., 1990;
KAHLE, 2004). If wild service trees lack light from above
and growing space from 10-20 years of age on, their height
growth diminishes quickly and they remain as under-
wood tree species as in Austrian coppice-with-standards
(HOCHBICHLER, 2003) or even bush-like as in Romania
(STANESCU, 1979; STANESCU et al., 1997). KaHLE (2004)
drew height growth curves based on 21 trees from a limit-
ed geographical area in Germany.

In general, Sorbus torminalis trees reach mean heights of
15-20 m (LORENTZ and PARADE, 1867; POSKIN, 1926;
JacQuoT, 1931; HARALAMB, 1967; MAURANGES, 1981;
BECKER et al., 1983; CRAVE, 1985; RAMEAU et al., 1989;
PLEINES, 1981, in FAVRE-D’ANNE, 1990; HOCHBICHLER,
2003). Occasionally, under optimum site and light condi-
tions, its height can be as high as 25 m or even 30 m (CRAVE,
1985; SaviLL, 1991; WARBURG and KARPATI, 1992;
BASTIEN, 1997; ONF, 1999; SCHROTTER, 2001; MONTERO
et al., 2002; ORIA DE RUEDA, 2002; DINCA and DINCA,
2003; KAHLE, 2004). The tallest wild service trees in some
European countries are 28 m height (Romania — HAR-
ALAMB, 1967), 32 m (France — LANIER et al., 1990; SEVRIN
and KELLER, 1993) and even 33 m (Germany — KAUSCH-
BLECKEN VON SCHMELING, 1993).

A comparison of the height reached in late stages of de-
velopment shows that wild service tree can have almost the
same height as oaks, common ash and cherry on moderate-
ly productive sites. The differences are less obvious on dry
sites (SCHROTTER, 2001; HOCHBICHLER, 2003; KAHLE,
2004).

3.2 Diameter growth
Wild service tree grows slowly in diameter; under favou-
rable growing conditions its mean diameter growth can be

as high as 5.6 to 7.4 mm per year (BASTIEN, 1997). Diam-
eter growth starts declining at 60—70 years of age and di-
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minishes sharply at 90-100 years (CRAVE, 1985). It accu-
mulates no more than 1 mm per year after 120 years of age
(KAUSCH-BLECKEN VON SCHMELING, 1980, in CRAVE,
1985; SAUVE, 1988, in FAVRE D’ANNE, 1990). Old Sorbus
torminalis trees can reach 50—60 (even 70 or 80) cm in di-
ameter (JACQUOT, 1931; BECKER et al., 1983; ONF, 1999).
In coppice-with-standards stands of the eastern part of Aus-
tria wild service trees reach 47-67 cm in diameter in
70-180 years (HOCHBICHLER, 2003). Occasionally, under
very favourable ecological conditions and when trees are
free-grown as in stands managed as coppice-with-standards,
wild service trees can be larger than 80 c¢m in diameter
(89 cm in Great Britain — MITCHELL, 1978, in SAVILL,
1991; 90 cm in Germany — KAUSCH-BLECKEN VON
SCHMELING, 1993; 120 cm in France — DRAPIER, 1993/a).

3.3 Crown architecture, self pruning and defects

The crown architecture of wild service tree is a mix of Rauh’s
model (thythmic monopodial growth, acrotony, distal or-
thotropy, lateral flowering) and Massarts model (plagiotropy
that provides an optimum exploration of growing space). At
old ages the crown form is a very wide cone (ball, sphere —
BASTIEN, 1997), due to the reduction of apical dominance
and strong, orthotropic development of lateral branches
(BARNOLA et al., 1993; DRAPIER, 1993/c; SEVRIN and
KELLER, 1993) (Figure 2).

The potential of self pruning of wild service tree is very
high (MONTERO et al., 2002, ORIA DE RUEDA et al., 20006).
When wild service trees are cultivated without underwood
or in widely spaced plantations, the lower dead branches re-
main on the trunk, which makes artificial pruning neces-
sary in order to produce branch-free boles of high quality
wood (MAURANGES, 1981; CRAVE, 1985; DRAPIER and
SEVRIN, 1992; SEVRIN, 1992/a, 1992/b; DRAPIER, 1993/c;
SEVRIN and KELLER, 1993). This species does not develop
epicormic branches following heavy pruning or thinning
(LANIER et al., 1990; DRAPIER and SEVRIN, 1992; AAVV.,
1996; BASTIEN, 1997; MONTERO et al., 2002; RAVAGNI,
2007).

A frequent defect of wild service trees is the presence of
ascending branches and thus forks, leading to the occur-
rence of the forked habir. This is one of the three habits,
along with the forest habir (involves a straight and unique
trunk) and the chandelier habit (multiple forking, excessive
developments of lateral shoots that compete with the ter-
minal shoot) described for wild service tree (DRAPIER,

60 (3) 2009



V. N. Nicolescu, E. Hochbichler, J. Coello Gomez, S. Ravagni and V. Giulietti

Figure 2:

Hypothetical evolution of a wild service tree based on growth characteristics of an 1-year old shoot: 1a — growth acrotony of an 1-year

old shoot; o0 — orthotropy with a temporary switch to plagiotropy; r — possibility of reiteration; d — ability to root suckering (after

BARNOLA et al., 1993)

Abbildung 2: Hypothetische Entwicklung der Elsbeere basierend auf Wuchseigenschaften einjihriger Sprosse: 1a — Wachstums-Akrotonie eines ein-
jhrigen Sprosses; o — Orthotropismus mit einem temporiren Wechsel zu Plagiotropismus; r — Maglichkeit der spiten Umstellung der
Sprossentwicklung; d — Fihigkeit zur Wurzelbrut (nach BARNOLA et al., 1993)

1993/c; SEVRIN and KELLER, 1993). The presence of forks
at lower heights (less than 3 m) hinders the production of
high-quality veneer logs and imposes the early application
of formative pruning (DRAPIER and SEVRIN, 1992; SEVRIN,
1992/a, 1992/b; DRAPIER, 1993/c; SEVRIN and KELLER,
1993; WILHELM, 1993).

4 Longevity (life span)

The life span of wild service trees is considered as being as

long as:

* between 100 and 200 years (RUBTOV, 1958; NEGULESCU
and SAVULESCU, 1965; HARALAMB, 1967; STANESCU,
1979; STANESCU et al., 1997; SOFLETEA and CURTU,
2001, 2007);

* up to 200 years or even longer (LORENTZ and PARADE,
1867; MAURANGES, 1981; CRAVE, 1985; NICLOUX, 1988,
in LANIER et al., 1990; DRAPIER, 1993/a; ROPER, 1993);

* between 200 and 300 (even 400) years (FAVRE-D’ANNE,
1990);

* up to 300 years (POKORNY, 1990).

However, the rotation age of wild service veneer logs is not
prolonged further than 100-120 years of age because of the
halt of its height growth at 60-70 years of age, combined
with the insignificant diameter growth after 120 years of age
(DRAPIER and SEVRIN, 1992; SEVRIN, 1992/a, 1992/b;
DRAPIER, 1993/c) and the need for avoiding rotting of
wood.
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5 Ability to grow in mixtures

This feature is closely related to the shade tolerance (light re-
quirements) of wild service tree. In this respect, the opinions
are highly variable and range from zolerant (RUBTOV, 1958)
to semi-tolerant (HARALAMB, 1967; LANIER et al., 1990;
FEHR, 1993; OTTO, 1994; KLumrp and KIRISITS, 1998;
SCHUTTE, 2001; SOFLETEA and CURTU, 2001, 2007; Ruiz
DE LATORRE, 2006; PAGANOVA, 2007) and intolerant (light
demanding species) (FRON, 1923; POSKIN, 1926; EVANS,
1984, 1988; DRAPIER and SEVRIN, 1992; HART, 1994;
BASTIEN, 1997; LEBOURGEOIS, 2000; BEDNORZ, 2007/b,
2007/c), the latter being the most frequently expressed
viewpoint. There are also evidences that this species with-
stands moderate shading at early ages, becoming intolerant
as the tree develops, especially in cold areas (OR1A DE RUEDA
et al., 2006). The intolerance to shade is confirmed by the
crown architecture of Sorbus torminalis (mixture of Rauh’s
and Massart’s models as described above) which evolves to-
wards a very wide form — ball, sphere — owing to the strong
development of secondary shoots.

Taking into account these aspects it is considered that
wild service trees can develop optimally only when getting
maximum light from above. They can rolerate quite well the
stand shade if the canopy cover includes small openings
providing some access of sunlight from above (DRAPIER,
1993/b). When overshaded by trees growing more rapidly,
wild service trees do not die but their growth rate dimin-
ishes dramatically (resist shade, vegetate bur not grow)
(SEVRIN, 1992/a), form the underwood and are not able to

60 (3) 2009



Ecology and silviculture of wild service tree (Sorbus torminalis (L.) Crantz): A literature review

produce large logs for veneer production. Therefore the
wild service tree is favoured when growing in coppice-with-
standards woodlands, which are harvested and regenerated
every 20-30 years. This is the reason why wild service tree
was mostly considered a 2" height class tree species
(heights of maximum 15-20 m) in high forests, a manage-
ment system which seemed not to be fully adequate to this
rather slow-growing and light-demanding species that is
threatened by the quicker growing and more adapted co-
habitant species (GUINIER, 1947; HARALAMB, 1967; SAVILL,
1991).

The dynamic behaviour of wild service tree, correlated to
its shade tolerance, corresponds to a post-pioneer (nomadic)
or early succession species (FAVRE D’ANNE, 1990; DRAPIER,
1993/b; DEMESURE et al., 2000; LEBOURGEOIS, 2000; HOE-
BEE et al., 2006; ODDOU-MURATORIO et al., 2006; HOEBEE
et al., 2007). It is mainly dispersed by frugivorous birds
(LANIER et al., 1990; DRAPIER, 1993/b; DEMESURE et al.,
2000) or small mammals (DEMESURE et al., 2000; ODDOU-
MURATORIO et al., 2001, both in HOEBEE et al., 2006) and
can establish itself easily only in open environments (dis-
turbed areas outside the forest, along forest borders, in open
patches or stands, etc.). Due to its shade intolerance and dy-
namic behaviour, wild service tree is very sensitive to the com-
petition in the tree stratum and can simply disappear if not
Javoured by silvicultural interventions (FAVRE-D’ANNE,
1990; LANIER et al., 1990; DRAPIER and SEVRIN, 1992;
DRAPIER, 1993/b; ONF, 1999; DEMESURE e al., 2000;
LEBOURGEOIS, 2000; RICHTER, 2001; SCHUTTE, 2001;
HOCHBICHLER, 2003).

This conclusion is very important in practical terms be-
cause it explains the fact that wild service tree can be found
in relevant proportions in high forests only until the pole
stage (LANIER et al., 1990). After that, if no silvicultural in-
terventions favouring its free growth (provide access to sun-
light, especially from above) are performed, wild service
trees remain under the canopy of cohabitant species and
even die (LANIER et al., 1990; DRAPIER, 1993/2). Its high
light requirements are entirely fulfilled only in coppice-with-
standards systems where “by its high habit, its straight bole
and fruits, this excellent species makes the “ornament” of
standards, enriching the woodland” (JAcQuoOT, 1931). This
very favourable opinion is shared by many foresters inter-
ested in wild service tree ecology and silviculture such as
FRON (1923), DRACEA (1942), GUINIER (1947), HARAL-
AMB (1967), BECKER et al. (1983), FAVRE-D’ANNE (1990),
LANIER et al. (1990), SAVILL (1991), DRAPIER and SEVRIN
(1992), DRAPIER (1993/c), Ruiz DE LA TORRE (20006).
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6 Stand dynamics

Wild service tree shows a good potential for natural regen-
eration, both generative and vegetative. It is an insect-pol-
linated tree species and the average distance of pollen dis-
persal is about 750 m. Pollinators are mainly small flies but
the flowers of wild service tree attract other generalist polli-
nators such as bees and beetles (ODDOU-MURATORIO et al.,
2000).

The trees start fruiting early, at (10) 15-20 (seldom 30)
years of age, abundantly and frequently (seed years every
2-3 years) (LORENTZ and PARADE, 1867; RuBTOV, 1958;
NEGULESCU and SAVULESCU, 1965; HARALAMB, 1967;
FAVRE-D’ANNE, 1990; SAVILL, 1991; BASTIEN, 1997). The
germination capacity of Sorbus torminalis seeds is low. In ad-
dition, the wild service tree seeds exhibit a deep embryo
dormancy, which can be overcome by various treatments
which have been developed lately (MULLER and LAROPPE,
1993). Another characteristic of young seed-originating
seedlings is their high light requirements: newly germinat-
ed seedlings need full overhead light, otherwise they disap-
pear quickly (SAvILL, 1991).

Wild service tree coppices freely, but this regeneration po-
tential is evaluated from quite high (good) (GUINIER, 1947;
NEGULESCU and SAVULESCU, 1965; STANEsCU, 1979;
EVANS, 1984; RAMEAU et al., 1989; BASTIEN, 1997; STA-
NESCU et al., 1997; SOFLETEA and CURTU, 2001, 2007) to
low (weak) (FRON, 1923; POSKIN, 1926; HARALAMB, 1967;
BECKER et al., 1983; JACAMON, 1987; PAGANOVA, 2007).
Because of this potential, wild service tree has been used
for centuries in coppice woodlands. The decline of cop-
pices, by conversion towards high forests especially in the
last century, has contributed to the present rarity of the
species (SAVILL, 1991; KAUSCH-BLECKEN VON SCHMELING,
1993).

The main vegetative regeneration method of wild service
tree is by root suckers, as already mentioned over three cen-
turies ago (EVELYN, 1664). Owing to the mixed heart-
shape-tap root system of Sorbus torminalis (LORENTZ and
PARADE, 1867; FAVRE D’ANNE, 1990; POKORNY, 1990),
root suckers can be produced at long distances from the par-
ent tree (10 m, even 20 m — FAVRE-D’ANNE, 1990; LANIER
et al., 1990; DRAPIER, 1993/c), especially following the
wounding of shallow roots by skidding (DRAPIER, 1993/¢;
WILHELM, 1993; WILHELM and Ducos, 1996). The root
suckers are more shade tolerant than the seed-originating
seedlings and can easily withstand the overshade in the first
years. They are preferentially browsed by deer (red, roe, fal-
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low) and small rodents, so their protection by fencing may
be required. The root suckers grow quickly in height in the
first 10—15 years (MAURANGES, 1981; CRAVE, 1985; SAv-
ILL, 1991). After this age, their height growth slows down
and they can be overshaded and die if not fully released (free
grown) by silvicultural interventions (SAVILL, 1991).

7 Silviculture
7.1 Target objectives

The targeted wood assortments define the silvicultural
models to be applied to wild service tree. In this respect one
should consider the fact that wild service trees become trad-
able only at diameters of minimum 15-20 cm, when they
can be used for measuring and drawing instruments, snook-
er sticks, etc. (CRAVE, 1985; FEHR, 1993). As soon as the
logs are at least 25 cm diameter they can be traded for mu-
sical instruments (inner part of string and wind instru-
ments) (FEHR, 1993). Regarding the production of logs for
veneer production (minimum 3 m long, without defects
and as light-coloured as possible), they should be at least
(30) 35 (even 40) cm diameter (MAURANGES, 1981; CRAVE,
1985; SEVRIN, 1992/a; FEHR, 1993). This requirement of
producing logs as light-coloured as possible, which are the
most required in the veneer industry, imposes the applica-
tion of a silvicultural model providing wild service trees
with free-growth conditions from early ages. Under such
circumstances, large diameter logs can be produced quite
early (rotation age of maximum 100—120 years), when logs
are light-coloured and different than that of old and slow-
growing trees, with a more reddish colour (DRAPIER and
SEVRIN, 1992; SEVRIN, 1992/a; SEVRIN and KELLER, 1993;
HOCHBICHLER, 2003). If logs also show coloured (dark red)
heart, a common defect in older and slowly growing trees,
the wood value is drastically reduced and its use for veneer
production is excluded (DRAPIER and SEVRIN, 1992;
MATHIEU, 1897, in SEVRIN, 1992/a; RAGUIN and BOULET-
GERCOURT, 2000).

7.2 Plantation silviculture
In plantations — mostly for the enrichment or conversion of
oak-dominated coppice-with-standards (SEVRIN, 1992/a) —

wild service tree is introduced as a companion species. Pure
plantations of wild service tree are excluded (SEVRIN,
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1992/a). The S. torminalis plants are usually produced in
nursery (sowing depth 2 cm, 40 seeds per m). The plants
sown in the nursery field grow very slowly in the first year
(5-7 cm) but develop a strong and deep taproot (RUBTOV,
1958; HARALAMB, 1967). Subsequently the plants are usu-
ally grown 1 or 2 more years and reach 40-50 cm height
(FAVRE D’ANNE, 1990). In Bavaria (Germany), 1-year old
wild service tree plants are produced in recipients and have
heights of 40-80 ¢cm (RAGUIN and BOULET-GERCOURT,
2000). The plants can also be collected in forests as root
suckers and then transplanted into nursery for another year
(FAVRE D’ANNE, 1990). The wild service tree bare-rooted
plants should be root pruned and subsequently planted
irregularly in groups of 2-3 individuals. Owing to the po-
tential browsing by deer or rodents the plants should be
protected. As Sorbus torminalis plants are very sensitive to
herbicide treatments (ORIA DE RUEDA, 2002) this inter-
vention should be avoided.

The wild service tree has to be protected against compet-
ing and quick growing tree species by high intensity inter-
ventions (weeding, cleaning-respacing and thinning) so
that their bole is laterally protected and the crown is kept in
a free-grown state. When necessary, vigorous early forma-
tive and high pruning are performed for the production of
straight and clean boles as required in the veneer industry
(CRAVE, 1985; DRAPIER, 1993/c).

7.3 Silviculture of naturally regenerated stands

Taking into account some major characteristics of S. zormi-
nalis (shade intolerance; post-pioneer (nomadic) species, re-
quiring free-growth; low propensity to produce epicormics
after high intensity interventions; positive reaction to late
thinning, etc.) (LANIER et al., 1990; BASTIEN, 1997), its sil-
viculture should be intensive, dynamic, tree-oriented, close to
the one used in case of other valuable broadleaved species
but especially to wild cherry (LANIER, 1986). It involves vig-
orous (high intensity) weeding and cleaning-respacing, tar-
geting the complete elimination of tall surrounding trees
such as pioneer (e.g., silver birch, goat willow, aspen) as well
as post-pioneer species (especially beech, but also maples or
common ash) (CRAVE, 1985; LANIER, 1986; WILHELM,
1993; WILHELM and DuUCOS, 1996). Shorter surrounding
trees (e.g., hornbeam, field maple), that “push” the crowns
of S. rorminalis trees upwards and protect their boles later-
ally, should not be removed (DRAPIER, 1993/c; WILHELM,
1993). When wild service trees are as tall as 2-3 m, forma-
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tive pruning is sometimes necessary in order to remove the
forks and thick ascending branches and prevent the occur-
rence of the chandelierform (CRAVE, 1985; SEVRIN, 1992/a,
1992/b; DRAPIER, 1993/c; WILHELM, 1993). Later on, for-
mative pruning is followed by high pruning, with the same
in the case of other valuable
broadleaved species (HUBERT and COURRAUD, 1998), tar-
geting the production of a branch-free bole of minimum 3
m (best 6-7 m) length (WILHELM and Ducos, 1996;
BASTIEN, 1997; HOCHBICHLER 2003).

Starting pole stage, wild service trees should grow free of
any competition at crown level to avoid the death of lower

recommendations as

branches and maximize tree growth. Such objective can be
tulfilled by early and heavy thinning from above, favouring
the future crop trees selected at the end of thicket stage-be-
ginning of pole stage (LANIER, 1986; AA.VV., 1996;
MULLER et al., 2000). At rotation ages of 100-120 years,
these free-grown trees for veneer production are expected to
have large diameters (at least 60 cm), strongly correlated
with wide crowns (Figure 3), and regular growth rings of 2.5
to 4 mm per year (WILHELM and DUCOS, 1996; KAHLE,
2004). The existing correlation between diameter at breast
height and crown width gives important support for the
choice of planting design, for tending interventions and for
controlling the growing space of future crop trees. How-
ever, rotation age can be reduced down to 50—60 (70) years
on best sites (BASTIEN, 1997; MONTERO et al., 2002).

As soon as the large veneer logs have been produced they
should be logged selectively, without any consideration to

y =0.1393x +2.6937 °
R?=0.7687 *
L)

mean crown diameter (m)

0 \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80

diameter at breast height (cm)
Figure 3: Correlation between diameter at breast height and mean
crown diameter of wild service trees (after HOCHBICHLER
etal., 2001 and NICOLEScU, 2007)
Zusammenhang zwischen Brusthéhendurchmesser und
mittlerem Kronendurchmesser der Elsbeere (nach HocH-
BICHLER et al., 2001 und NICOLESCU, 2007)

Abbildung 3:
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the rotation age of main species such as oaks or beech. Wild
service trees should be harvested only during dormant sea-
son and logs processed immediately after removing the
bark; otherwise the butt log oxidises and gets undesired col-
orations (LANIER et al., 1990; SEVRIN, 1992/a).

8 Wild service tree wood — characteristics,
uses, prices

Wild service tree wood, diffuse- to slightly semi-ring-
porous, is dense, heavy, fine grained and homogeneous,
with no obvious colour difference between sapwood and
heartwood. It is extremely appreciated since a long time ago
(EVELYN, 1664; LORENTZ and PARADE, 1867; BROILLIARD,
1881; BorrE, 1889) for turnery, carving, furniture and ve-
neer, measuring, drawing and musical instruments con-
struction, etc. Owing to these qualities but also to its scarci-
ty and special interest for veneer industry wild service tree
wood has attracted unbelievably high prices — thousands of
Euro per cubic meter as in Germany, France, Switzerland,
Austria, Spain, Romania, etc.-, overcoming all the other
European forest species, since the beginning of 1990’
(LANIER, 1993). However, the wild service tree wood plays
a minor (marginal) role in the European wood market —
only some thousands of cubic meters are harvested yearly —
and the very important prices are “dictated” by the high de-
mand for its veneer logs in Germany, Switzerland, France,
etc.

9 Conclusions

The paper has highlighted the most relevant ecological and
silvicultural characteristics of wild service tree, one of the
most valuable broadleaved tree species in Europe. Its excel-
lent wood qualities, as well as other values of Sorbus tormi-
nalis (ecological, ornamental, medicinal, as food product
etc.) are strong arguments for its sustainable management
and/or re-evaluation as producer of wood and non-wood
products and services, but also for its conservation. In the
latter respect, wild service tree needs active (dynamic) con-
servation, outside of the protected areas, which is the only
option with positive and relevant effects (BEDNORZ,
2007/b, 2007/c). The conservation measures should try to
mimic former traditional forest structures at a landscape
scale (HOEBEE et al., 2007).
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