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Insights into the climatic future of beech and oak forests 
ςdendrologicalnotes from North Macedonia



INTRODUCTION

Thebeechrepresentsone of the three generawithin the beechfamily (fam. Fagaceae) with
speciesthat arenativeto the Republicof North Macedonia. Asa woodyspeciesitself, it covers
highestarea of occupancyin the country, and economicallythe most important one (timber
and firewood). Togetherwith the oaks,the beechhas the highestrepresentationwithin the
overallbroadleavedforests,includingthe mixedforests.

Theoaksare the largestgenus(Quercus) classifiedin the beechfamily in North Macedonia.
More than half of the total forest cover in the country is under oak-associatedplant
communities,i.e., pureandmixedoakforests,what makesthe largestforest cover.

Thenationalinterest in oaksishighnot only for the forestryasoneof the mostexploitedwood
for heatinghouses. Recently,oaksarevery interestingconcerningresilienceandadaptabilityto
possibleclimatechangeandfast rehabilitationafter forest fires.



Forest [ha] Other forest land [ha] Barren land [ha]

983.388 100.660 44.394

Forest land area in the Republic of Macedonia (2014)

600.847Broad-leaved species

232.243Beech

308.058Oaks (a l l )

2.754 Chestnuts

54.502
Other hard broad-

leaved species

3.290
Other soft broad-

leaved species

68.670 Coniferous species

1.152 Spruce

5.847 Fir

45.360Black pine

8.459 Scots pine

4.270 Macedonian pine

3.582 Other coni fers

270.525Mixed forests

43.346 Degraded forests

Forest area [ha] - forests  by species, 2014

FORESTS IN NORTH MACEDONIA



MATERIALS AND METHODS

Investigationarea: Republicof North Macedonia.

Focuson beech,andoakforestdynamics.

Desk analysesof 20th-century literature, national vegetation surveys,
climateςsoilςvegetationdata.

Fieldresearchin the last20yearsacrossbeechandoakhabitats.

Notedtaxonomicuncertaintyin Quercusspp.











Beech diversity and ecology

Europeanbeech (Fagussylvatica) and Balkanbeech (F. sylvaticasubsp.
moesiaca/ Fagus× taurica) both present.

Balkanbeechmoreabundantunderdrier conditions.

The beechconstitutesa very wide altitudinal region alongall the higher
mountains,mainly between 800 m and up to 2,000 m a.s.l., but found
even in the lowest sub-Mediterraneanoak zone,or along abundantwet
stands,where there are beechindividualseven lower than 300ς400 m
a.s.l.



Ass. Festuco heterophyllae - Fagetum Em 1965

( Fagetum submontanum macedonicum Em 1965)





Ass. Calamintho grandiflorae - Fagetum Em 1965

( Fagetum montanum macedonicum Em 1965)





Ass. Fagetum subalpinum macedonicum Em 1961





Oak diversity and ecology

Seven oak species documented; high morphological variability and 
hybridization.

Distribution follows climatic gradients:

- Mediterranean/sub-Mediterranean: Q. coccifera, Q. pubescens, Q. trojana

- Sub-Mediterranean/Continental: Q. cerris, Q. frainetto

- Temperate continental: Q. petraea

- Alluvial-colluvium flatland: Q. robur

Generally, oaks create forest region that stretches from the lowest altitudes up 
to approximately 1,200 m a.s.l.



ass. Achnatherobromoides-Quercetumcocciferae2ŀǊƴƛet al. 2018
[ass. Coccifero-Carpinetum orientalis (Oberd. 1948) em Hr. 1954]

DemirKapijaregion(2007)



ass. QuercetumtrojanaeHorvat1959
[ass. QuercetumtrojanaemacedonicumEmet Ht. (1950) 1959]

Pletvarlocality (2015)

Qu. cerrisL. ×Qu. trojanaWebb



ass. Quercetumfrainetto-cerridisRudski1949
[ass. Quercetum frainetto-cerris macedonicum Oberd. 1948 emend. Ht. 1959]
Maleshevo region (2013)


