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The common hornbeam (Carpinus betulus L.) is a small-medium deciduous tree which usually grows 20-25 m in height,
rarely exceeding 30 m. In winter it is recognisable for its brown leaves which stay attached, dropping only in spring when
the new green leaves are starting to come out. Its natural range extends from the Pyrenees to southern Sweden and
eastwards to Iran. It is a typical temperate climate species along with deciduous oaks, requiring fairly abundant moisture
and tolerant of a range of soil types. It can grow in full to partial sun, but it is also one of the few strongly shade tolerant
native trees. Its wood is considered difficult to work due to its density and toughness, so this species has low silvicultural
interest, except as a secondary species in mixed stands. In coppice forests it can provide firewood, very appreciated for
its high calorific value.
The common hornbeam (Carpinus betulus L.) is a smallmedium sized deciduous tree normally reaching heights of 2025 metres1-3 , although in old growth forests heights can exceed
30 metres4, 5 . The crown is irregular, ovoid or conic, becoming
domed in old trees. The bark is smooth and steel grey, having a
muscled character to its appearance6 . The leaves are alternate,
simple, obovate, with serrated margins, 8-10 cm long, opaque
to dull green, with prominent parallel veins2 . They are quite
similar to those of the beech (Fagus sylvatica), but less shiny6 .
Leaves do not drop in winter, but only in spring when the new
green leaves are starting to come out (marcescence). The
autumn colour ranges from yellowish-green to golden yellow2, 6 .
The hornbeam is monoecious: flowers are unisexual, borne in
pendulous catkins3 . The male catkins are loose, up to 6 cm long,
expanding in spring as yellow curtains2 . The female catkins are
up to 15 cm long and to 6 cm broad. Flowers blossom from March
to April and are wind-pollinated. The fruits are clustered in about
8 pairs of nutlets (achene), 6-8 mm, each pair at the base of a
green leathery tri-lobate bract, 3.5 cm long1, 6, 7. The hornbeam
is an abundant seeding tree and is marked by vigorous natural
regeneration. Seeds often do not germinate until the spring of the
second year after sowing7.

Distribution
The hornbeam has a wide range which covers southern Europe
(excluding the Iberian Peninsula), Central Europe, up to southern
England and the south of Sweden. Eastwards it occurs across the
Black Sea reaching the Caucasus and northern Iran8 . Its altitudinal
distribution ranges from sea level to 700 m in Central Europe,
1 000 m in the Western Alps and 1800 m in Iran8, 9 .
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Mature male catkins in the spring.
(Copyright Maja Dumat, www.flickr.com: CC-BY)

Map 1: Plot distribution and simplified chorology map for Carpinus betulus.
Frequency of Carpinus betulus occurrences within the field observations
as reported by the National Forest Inventories. The chorology of the native
spatial range for C. betulus is derived after several sources8, 23-25 .

Habitat and Ecology
The hornbeam is a typical mesophilous species of temperate
climates, occurring on lowlands, hills and the low mountain belt.
High summer temperatures limit its distribution in the south,
while it is a very hardy species and even found in frost hollows.
It favours deep moist and well-drained soils from sub-acid to
calcareous, although it can tolerate wet heavy clay to light dry
sandy soils, but never acid3 . It grows in full to partial sunny
conditions and it is also one of the few strongly shade-tolerant

native trees in Europe, though slightly less than beech7. For this
reason this species can play roles both as a secondary species
and as an understorey tree and also as a coloniser on bare and
disturbed soils whose fertility is improved by its growth3 . In mixed
forests it can be a dangerous invader, regenerating better and
faster than valuable timber species, such as oaks, ash (Fraxinus
excelsior) or Scots pine (Pinus sylvestris)3, 10 .
The common hornbeam grows mostly in mixed stands
dominated by deciduous oaks (Quercus robur, Quercus petraea),
forming oak-hornbeam forest communities. This vegetation
represents the classic European temperate forest on fertile
soils, typically with ash (Fraxinus excelsior), small-leaved lime
(Tilia cordata), wild cherry (Prunus avium), field maple (Acer
campestre), common hazel (Corylus avellana) and spindle
(Euonymus europaeus). The hornbeam can also be found in beech
forests (Fagus sylvatica), while pure stands are more rare11-14 .
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Mature tree in Schwetzinger Hardt forest (Upper Rhine Valley, Germany).
(Copyright AnRo0002, commons.wikimedia.org: CC0)

Importance and Usage

Map 2: High resolution distribution map estimating the relative probability of presence.
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The wood of the hornbeam is white, dense, very hard and
strong3, 15 . In fact the name hornbeam means ‘horn tree’ in
allusion to its hardness. However, trees tend to have irregular
form. The wood has cross-grains and is therefore difficult to work.
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It is not flexible and shrinks greatly during the drying process. For
these reasons hornbeam has low commercial interest and has
never been industrially cultivated16 .
In the past when metals were scarce and costly it was used
more, for making small items which require resistance to wear,
such as tool handles, mill wheels, agricultural tools, wooden rivets,
etc.1 . More recently it is used for flooring, billiard cues, drumsticks
and piano mechanisms, and sometimes as an alternative to
maple3, 7. The wood has a high calorific value as it burns slowly,
making it excellent fuel wood and charcoal3, 7.
Because of its ability to regenerate from root suckers, it can
be cultivated in mixed coppices alongside oaks, limiting them in
producing epicormic branches. It responds well even when pollarded,
making it a good hedgerow and fodder tree. The hornbeam is also
planted with oak in afforestation plantations on bare sloping areas
for soil protection from erosion and landslides and maintained as a
bush when needed3. Different varieties are available for ornamental
purposes; one of the more frequently used is the ‘Fastigicata’
with a regular balloon-shape crown, more rare is the ‘Columnaris’
with densely teardrop shape, or the ‘Incisa’ with small and deeply
lobed leaves. They can be found in urban parks, gardens and along
roadsides, locally abundant on richer soils2, 6 .
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Threats and Diseases
Because of its minor importance as a species and the
absence of recorded outbreaks, specific diseases and pests on
hornbeam have not been exhaustively studied3 . Infections of
generalist fungi of the genus Nectria, causing cankers, or of the
genus Armillaria, causing root rot, are reported, as hornbeam
can be a susceptible host alongside more valuable trees nearby.
Hornbeam can be also a minor host of non-specialised invasive
insects: e.g. polyphagous defoliators, such as the brown-tail
moth Euproctis chrysorrhoea, the winter moth Operophtera
brumata, or wood miners, such as the long-horned beetle
Anoplophora chinensis3, 17-19 . As other species in the genus
Carpinus, the common hornbeam may be attacked by the gypsy
moth (Lymantria dispar)20, 21 . It is also a susceptible host for the
processionary moth (Thaumetopoea processionea)20, 22 .

Map 3: High resolution map estimating the maximum habitat suitability.

References
[1] V. L. Komarov, et al. , Flora of the USSR Volume V (Keter Press, Jerusalem, 1970).
[2] O. Johnson, D. More, Collins tree guide
(Collins, 2006).
[3] A. Praciak, et al., The CABI encyclopedia of
forest trees (CABI, Oxfordshire, UK, 2013).
[4] S. Orzeł, Electronic Journal of Polish
Agricultural Universities 10 (2007).
[5] MonumentalTrees.com, Monumental trees
(2015).
[6] A. F. Mitchell, P. Dahlstrom, E. Sunesen,
C. Darter, A field guide to the trees of
Britain and northern Europe (Collins, 1974).
[7] P. S. Savill, The silviculture of trees used in
British forestry (CABI, 2013).
[8] H. Meusel, E. Jager, eds., Vergleichende
Chorologie der Zentraleuropäischen Flora
- Band I, II, III (Gustav Fischer Verlag,
Jena, 1998).
[9] I. C. Paridari, S. G. Jalali, A. Sonboli, M.
Zarafshar, P. Bruschi, Journal of Forestry
Research 24, 301 (2013).
[10] A. J. Kwiatkowska, K. Spalik, E. Michalak, A.
Palińska, D. Panufnik, Plant Ecology 129,
1 (1997).
[11] H. H. Ellenberg, Vegetation Ecology of
Central Europe (Cambridge University
Press, 2009), fourth edn.
[12] P. Košir, et al., Plant Biosystems - An
International Journal Dealing with all
Aspects of Plant Biology 147, 84 (2012).
[13] U. Bohn, et al., Karte der natürlichen
Vegetation Europas; Map of the
Natural Vegetation of Europe
(Landwirtschaftsverlag, 2000).

[14] European Environment Agency, EUNIS,
the European Nature Information System
(2015). http://eunis.eea.europa.eu
[15] H. J. Elwes, A. Henry, The Trees of Great
Britain and Ireland Vol. 6 (Privately
printed, Edinburgh, 1912).
[16] M. Christy, The Journal of Ecology 12, 39
(1924).
[17] A. Turbé, et al., Disturbances of EU forests
caused by biotic agents - final report,
Tech. Rep. KH-32-13-151-EN-N (2011).
Final Report prepared for European
Commission (DG ENV).
[18] T. Wesołowski, P. Rowiński, Forest Ecology
and Management 221, 299 (2006).
[19] G. E. King, British Journal of Entomology
and Natural History 11, 153 (1999).
[20] D. de Rigo, et al., Scientific Topics Focus 2,
mri10a15+ (2016).
[21] CABI, Lymantria dispar (gypsy moth)
(2015). Invasive Species Compendium.
http://www.cabi.org
[22] CABI, Thaumetopoea processionea (oak
processionary moth) (2015). Invasive
Species Compendium. http://www.cabi.org
[23] J. Jalas, J. Suominen, Atlas Florae
Europaeae: distribution of vascular
plants in Europe Vol. 3 Salicaceae to
Balanophoraceae (Committee for Mapping
the Flora of Europe and Societas Biologica
Fennica Vanario, Helsinki, 1976).
[24] Botanical Society of Britain & Ireland, BSBI
Big Database (2015). http://bsbidb.org.uk.
[25] Tela Botanica, eFlore (2015).
http://www.tela-botanica.org

Old neglected hornbeam coppice near Charlwood (West Sussex, England).
(Forestry Commission, www.forestry.gov.uk: © Crown Copyright)
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Obovate leaves with serrated margins: they are quite similar to those
of the beech, but less shiny.
(Copyright AnRo0002, commons.wikimedia.org: CC0)
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