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NATURAL REGENERATION OF BEECH FORESTS IN EUROPE - 
DENMARK: APPROACHES, PROBLEMS, RECENT ADVANCES AND 
RECOMMENDATIONS  
Report from research on approaches to naturally regenerate beech managed forests 
- Denmark (NAT-MAN, D22) 
Katrine Hahn, The Royal Veterinary and Agricultural University (KVL), Denmark 
 

2.1 Introduction 

The aim of this country report is to consider what approaches are suitable to naturally 

regenerate beech forests in the Baltic region, with Denmark as the main example. The report 

is based on a review of existing literature and recent studies, focusing on stands that are 

restocked principally by natural regeneration with the aim of combining timber production 

and biodiversity conservation. The main sources of information are the WP3 literature review 

(D3) supported by new information from WP3 new studies (D21), the WP11 literature review 

(D4), and the WP2 literature reviews (D2, D6). These are supplemented by data from national 

forest inventories, information systems, and reviews of beech forests and their management.  

 

The report includes an introduction to beech forests and their management, descriptions of 

how natural regeneration is used presently and what targets are for the future, and lists 

approaches and problems encountered in the regeneration of beech forests. Moreover, recent 

advances in knowledge, technology, infrastructure, organisation, markets, and subsidies are 

described and general recommendations, possible solutions to specific problems, and 

suggestions for future research and development are given. 

 

2.2 Overview of beech forests 

2.2.1 Introduction to beech forests in the region 

Beech is a dominant tree in natural forests in the Baltic region, and still plays an important 

role in present-day forestry. The region is characterised by lowland beech forests, and most 

land is covered with glacial deposits (till) from the last glaciation 10-12,000 years ago. In 

Denmark, beech forests have naturally occurred in all regions (Odgaard 1994, Bradshaw et al. 

1999), but the present natural occurrence of beech is mainly on the islands of Sjælland and 

Fyn and in east-central Jylland. The distribution of natural as well as planted beech stands in 

Denmark is described thoroughly by Ødum (1968). In Sweden, beech grows naturally in all of 
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southern Sweden, with a mixed forest region between the northern borderline of beech and the 

southern borderline of Norway spruce. Presently, about 85% of the beech forests are limited 

to the southernmost province, Skåne, primarily on the elevated ridges of Söderåsen, 

Hallandsåsen, Linderödsåsen and Ryssberget. In Norway, beech forests are found mainly in 

the province of Vestfold in the south-eastern region, with some scattered stands along the 

southern coastline in the province of Telemark and Agder (Brynildsen 1914, Høeg 1924).The 

world’s northernmost beech stand, situated north of Bergen, is probably not a natural stand, as 

beech pollen does not occur locally until well after human settlement and agricultural activity 

in the area (Fægri 1954). In northern Germany, lowland beech forests grow along the Baltic 

coastline in a 100-200 km wide belt gradually transforming into the sandy outwash plains 

with pine and oak. In former times beech was more widespread in the region, not only on rich 

sites but also on poor sandy soils (Leuschner et al. 1993). In north-western Poland, beech 

forests occupy large areas along the coastline of the Baltic Sea. These lowland beech forests 

are highly comparable with those in Schleswig-Holstein and eastern Denmark due to the 

coastal climate and the nutrient rich moraine deposits of the last glaciation. Beech does not 

naturally occur in Estonia, Latvia, Lithuania or Kaliningrad. However, a number of beech 

forests are found in Kaliningrad and southern Lithuania, most of them planted under the 

Prussian regime (before 1945) (Brukas pers. comm., Tarasiuk pers. comm.). In this region, 

mixed deciduous forests of Tilia, Betula, Alnus glutinosa, Picea abies and Pinus sylvestris 

naturally replace beech. The potential natural distribution of beech forests in the Baltic region 

are given in Figure 1. 

 

Figure 1. The potential natural distribution of beech in the Baltic region. Reference: Bundesamt für Naturschutz 
(2000). 
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Beech is a major tree species in Denmark, northern Germany and Poland, but a minor tree 

species in Norway, where boreal forest types dominate. In Sweden, beech covers 45% of the 

southern Swedish forest area but less than 0.5% of the total forest area (Table 1). Presently, 

the proportion of beech forests are increasing in the region, as grant schemes and ecological 

considerations are favouring beech. Expansion of the beech forest area primarily takes place 

where existing (exotic) conifer plantations are being restored or where agricultural land is 

being afforested. 

 

Table 1. Beech forest areas in the Baltic region 

Country Beech forest (ha) Beech forest (%) Forest land  (ha) Country (ha) 

Denmark 80,000 17 486,000 4,310,000 

Sweden 50,000 < 0.5 27,264,000 45,218,000 

Norway <10,000 <0.5 8,710,000 32,376,000 

Poland 250,000 3-8 8,942,000 31,268,000 

Germany 1,826,000 17 10,740,000 35,702,000 

 

Climatically, the region is characterised by a gradual transition from oceanic NW Europe to 

the continental climate of NE Europe. The weather is characterised by four district seasons 

and the winter is generally colder than in Atlantic Europe. Average January temperature is 0- 

-2º C and average July temperature is 15-16º C. The annual rainfall averages 500-750 mm 

with highest precipitation in fall and winter. Summer droughts occur regularly as there is an 

average precipitation deficit of 50-100 mm during June-August (Jahn 1991). The length of the 

growing season is 140-170 days (Peters 1997). In winter, snow and ice may occasionally 

cause breakage of branches and other damage to trees, typically in periods with rapid 

temperature changes. The prevailing wind direction is western (Cappelen and Jørgensen 

1999). Windstorms are common to the region, occasionally strong enough to cause substantial 

damage. Windstorms (wind speed >17.5 m/s) are most common in fall and early winter. Such 

storms primarily affect the coastal region around the Baltic Sea, with a frequency of 2-6 

days/year. Hurricanes with wind speeds > 33 m/s are rare (Peters 1997). 
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2.2.2 General types of beech forests 

Due to major anthropogenic impact on natural forests in the Baltic region, the detailed 

Central-European classification system of forest types is not applicable. Instead, a broad 

classification into three lowland beech forest types based on soil types is used: 1) beech 

forests on calcareous substrates, 2) beech forests on mesotrophic substrates, and 3) beech 

forests on acid substrates. 

 

Baltic beech forests on calcareous substrates have been classified as a Fagus sylvatica-

Fraxinus excelsior-Stachys sylvatica community (Diekmann et al. 1998) or a Lathyro verni-

Fagion community (Mayer 1984). Here, the dominant trees species is beech, with possible 

occurrence of ash (Fraxinus excelsior), sycamore (Acer pseudoplatanus) (recent invasion), 

wild cherry (Prunus avium), and Wych elm (Ulmus glabra) in the canopy and sub-canopy. As 

the canopy usually is rather dense most shrubs occur in large gaps or on the lighter edges of 

these forests. Typical shrubs are Crataegus sp., Euonymus europaeus, and Coryllus avellana. 

The ground vegetation on nutrient rich sites is dominated by herbaceous vegetation, primarily 

spring flora (Anemone nemorosa, Corydalis bulbosa, Mercurialis perennis, Circaea lutetiana 

and Lamiastrum galeobdolon) (Mikkelsen 1980). 

 

Beech forests on mesotrophic substrates occur commonly in all countries in the Baltic region, 

where young moraine deposits are present. In Scandinavia the forest type has been classified 

as the Fagus sylvatica-Corylus avellana-Galium odoratum community (Diekmann et al. 

1998). In Germany the equivalent name for this forest type is Melico uniflora-fagetum (Mayer 

1984). The dominant tree species is beech, typically in monoculture or in mixture with 

individuals of sycamore (Acer pseudoplatanus) (recent introduction) or oak (Quercus robur 

and Q. petrea) (e.g. remnants of previous oak stands). Individuals of ash (Fraxinus excelsior), 

wild cherry (Prunus avium) and Acer platanoides (subcontinental species) may occur in 

limited amounts. In the eastern part of the region hornbeam (Carpinus betulus) may occur in 

mixtures with beech (e.g. southern Skåne (Scania) and Bornholm), as a transition into the 

eastern sub-continental oak-hornbeam woods (Mayer 1984). The Atlantic shrub, holly (Ilex 

aquifolium) is found, but not abundantly, as an understory shrub in eastern-central Jutland, but 

not further eastwards in the region. 
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Beech forests on acid substrates are found in all Baltic countries. In Denmark such forests 

mainly occur in central and northern Jutland and northeastern Zealand, in Sweden they are 

restricted to the northern part of the region as well as the ridges in Skåne (Lindgren 1970), 

and in Norway this species-poor forest type occur in the northernmost beech forest in the 

western part of the country. In northeastern Germany and Poland the forest type is the least 

common of the three. For Scandinavia this forest type has been classified as the Fagus 

sylvatica-Sorbus aucuparia-Deschampsia flexuosa community, typically occurring on very 

acid and oligotrophic soils (Diekmann et al. 1998). This is equivalent to the Luzulo luzuloides 

Fagion in German literature (Mayer 1984). Beech typically form closed stands, as more 

nutrient-demanding tree species are absent from those soils. Oak (Quercus robur and Q. 

petrea) may be present in the canopy as well. In larger openings birch (Betula pendula and B. 

pubescens), rowan (Sorbus aucuparia), and alder buckthorn (Frangula alnus) may occur. At 

the most nutrient poor soils, bordering to heath-land, the dwarf shrubs Calluna vulgaris, 

Vaccinium myrtillus and Vaccinium vitis idaea occur. The ground vegetation on poor sites is 

characterised by grass-like monocotyledon species (Deschampsia flexuosa, Luzula pilosa and 

Carex pilulifera) whereas the vegetation on nutrient rich sites is dominated by herbaceous 

vegetation, primarily spring flora (Anemone nemorosa, Corydalis bulbosa, Mercurialis 

perennis, Circaea lutetiana and Lamiastrum galeobdolon) (Mikkelsen 1980). 

 

2.2.3 The naturalness of beech forests and the human impact 

In the past, all the countries in the Baltic region have experienced a decline in the beech forest 

area in favour of agricultural land as well as a conversion to plantations with fast-growing 

coniferous species. Only within the last few decades, the trend has changed back, towards a 

preference for native, deciduous species. Presently, most beech forests are small and 

fragmented, and they consist only a small proportion of the total forest area (see also Table 1). 

Beech occurs in pure and mixed stands with other deciduous species as well as conifers. 

Beech forests are generally regarded some of the most species rich forests with high 

biological value and high stability (Henriksen 1988, Skov- og Naturstyrelsen 1999). It is 

characteristic for the Baltic region that the history of human impact dates far back, so that no 

beech forests, from landscape level to stand level can be regarded strictly untouched 

(Lindquist 1931, Berglund 1969, Andersen 1989, Fritzbøger and Emborg 1996, Hannon et al. 

2000). In Germany, for example, forest would, under natural conditions, cover more than 90% 

of the land area and beech would predominate, regionally and locally, in mixtures with other 

tree species, covering about 70% (Bücking and Schmidt 1999). However, despite the clear 
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evidence of human influence on species composition, structure, dead wood and grazing 

regime, the few semi-natural beech forest reserves left are valuable sources of information on 

natural forests and forest dynamics. Most important is probably the long-time forest 

continuity. 

  

2.2.4 Importance of beech 

Beech is still an important species for wood production in most of the Baltic region, except 

for the northernmost stands in Norway. Beech wood is used for a variety of purposes 

including floors, furniture, and veneer. However, contemporary forestry is characterised by an 

increased demand for multi-functionality combined with poor economic outcomes of 

traditional silvicultural products. Therefore, the importance of wood production has 

decreased, whereas the purposes of nature protection, species conservation, public recreation 

and ground water protection all have increased. Thus, the functions of (beech) forestry have 

widened and the silvicultural systems are changing and the normal-forest, which secured a 

sustainable wood production, is not an adequate model at present. The application of nature-

based forestry as a successor of the traditional silvicultural methods is one of the clearest 

examples of new, radical changes in forestry. 

 

2.3 Current management and restocking regimes 

Beech is one of the most common species used for natural regeneration (Henriksen 1988), 

typically regenerating from seed. Only at certain sites vegetative regeneration is found, and 

evidence of vegetative re-growth after coppicing or pollarding is limited. A few cases of 

natural layering and root-sprouting (Oppermann 1908, Fritzbøger 1994, Worsøe 1994) and 

adventivous roots on partly uprooted beech trees (Koop 1987) are described.  

 

2.3.1 Shelterwood regeneration 

Shelterwood regeneration is the most typical method of regeneration. This method involves 

partially felling of the near-homogeneous parent stand in four tempi; 1) preparation (thinning 

of canopy), 2) thinning after seeding, 3) later thinning to increase light for the understory and 

4) final removal of the old canopy. Often, only the last two types of thinning are carried out, 

whereas the first two types are considered undesired, especially where the canopy cover is 

light, as there is a risk of a dense grass or herb vegetation developing (Henriksen 1988). 
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Traditionally, all harvesting has been carried out in wintertime, as the process of selection and 

cutting is easier when the trees are leafless. In modern times, activities with heavy machinery 

on frozen soil are preferred. 

 

Following the technical development and availability of tractors for forestry purpose within 

the last 50 years, disc ploughs have been the typical machinery used for the preparation of a 

seedbed (scarification) in shelterwood regeneration. After seed fall, the seeds are covered with 

a thin layer of soil by a roller in order to reduce the seed predation (birds). A general guideline 

for shelterwood regeneration has been that a minimum of 50-100 beechnuts/m2 should be 

present, with a density of 20 well developed seedlings per m2 the following year and up to 

1000 seeds/m2 in heavy mast years (Henriksen 1988). The intense testing and discussion of 

various types of scarification reflects the traditional intense use of soil scarification before 

regeneration. The methods include light soil scarification with harrow as well as radical 

methods with complete removal of the vegetation and upper organic layer by bulldozer 

(Madsen 1987). 

  

2.3.2 Continuous forest cover 

Parallel to the wide use of shelterwood regeneration, continuous forest cover practice with 

slow development of natural regeneration was applied at beech dominated forest district in 

eastern Jutland in the first half of the 20th century (Bornebusch 1950, Krarup 1946). Here, the 

old beech canopy was removed over a period of 20-25 years, preferable in an irregular pattern 

with no experience of decreasing value increment on the remaining canopy trees. The 

regeneration consisted of beech, mixed with some ash and sycamore. The reported advantages 

of the slow removal of the overstory included prevention of the competing grasses, creation of 

favorable microclimate as well as protection of the neighboring stands. Only in cases where a 

second mast year did not occur within 4-5 years of the first mast, supplementary plantings 

were required to fill in gaps (Krarup 1956). Although the practice was recognized as en 

economic sound method producing rich forest stands with good regeneration climate and soil 

development as well as aesthetically appealing stands (Bornebusch 1950) the method never 

gained wider popularity due to the lack of spontaneous regeneration at sites with less fertile 

soil.  
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2.3.3 Planting 

Planting has been a much-used method of regeneration in both Denmark and southern Sweden 

since 1900, especially at sites where a change of species was desired. The former tradition of 

digging up excess natural regeneration and planting it at bare sites or in other stands has 

diminished due to high labor consumption and ban of sale of non-certified plant-material in 

the 1970’s (Plantedirektoratet 1995, Søgaard 1997). Afterwards, planting of nursery plants 

from certified seed sources increased in popularity. During the 1950’s the technique and 

economy of natural regeneration versus plantings were discussed intensively in Denmark 

(Henriksen 1986). Typically, planted beech stands required large initial investment due to the 

dense plantings, whereas the initial investment in natural regeneration was much lower. As 

late as in the 1960’s the density of plantings was 20,000 plants/ha (1.5 x 0.6 m), but this 

decreased to a plant maximum of 5,000-10,000 plants/ha with a spacing of 1.5 x 1 m in the 

1980’s (Henriksen 1988). Typically 2/0, 2/1 or 3/0 bare-root nursery plants have been used 

(Henriksen 1988), but 1-2 year old container-plants are becoming increasingly popular 

because of the lower price. 

 

Table 2. Area of naturally regenerated beech forests in the Baltic region (Baltic 21 Forest Sector 2003, Larsen 
and Johannsen 2002, M. Karlsson, pers. comm.) 

Country % natural regeneration, beech % natural regeneration all species 

Denmark 31 4 

Sweden 10 19 

Norway ? 43 

Poland ? 1 

Germany ? 40 

 

2.3.4 Seed material 

Beech trees normally start producing seeds at year 40-60, with good crops from year 80. The 

seed production may continue until the trees are more than 200 years old. Typically, the mast 

production is relatively larger on exposed, free-standing trees with large crowns than smaller 

trees with narrow crowns. Good mast-years are usually followed by one or more mast-years, 

and the mast year cycles are typically identical for most of north-west Europe (Larsen et al. 

1997). The regional averages of seed quality are shown in Figure 2. The trend of a smaller 

proportion of ripe an viable seeds the further north the beech forest is located, has been 

explained by the occurrence of late spring frosts, which damage the flowering (Lindquist 

(1931). 
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Figure 2. The quality of beechnuts in Scandinavia based on a survey by Lindquist (1931). The data from Sweden 
is divided into two regions, where (N) is the area of the northernmost beech forests and (S) is the southern beech 
forests. In Norway the beech forests are all located in the southernmost part of the country. In Denmark the 
beech forests in the survey are all located in the east-central region. 

 

Storage of beech nuts has traditionally been regarded problematic, as the beech nuts are viable 

for only one year in the soil. With modern techniques, however, the seeds can be stored up to 

four years under controlled temperature and moisture conditions (Pedersen 1993). As early as 

1880, import of foreign seed material (exotic provenances) was practiced in the Baltic region 

and the import of beech nut to Denmark and southern Sweden has traditionally been high. An 

overall trend has been that Denmark imported seed from southern countries and that Sweden 

imported seed from Denmark. The most important seed import regions were the Carphatian 

Mountains, Switzerland (Sihlwald), The Netherlands, Belgium (Forêt des Soignes), and 

several places in southern and central Germany (Henriksen 1988). Of less importance were 

seed sources in Romania, Bulgaria, Czech Republic, Slovakia and Slovenia. In the 1980’s as 

much as 94% of the seed consumption for nursery production was imported (Pedersen and 

Jørgensen 1993). In the period 1980-1995 the average annual import was 10.3 tons, equaling 

74% of the total consumption (Larsen et al. 1997). The high import reflects the low 

production of beech seeds and the long interval between mast years in the northern part of the 

Baltic region. In Poland, the annual demand for beech seeds has presently stabilized at 80-85 

ton per year. The total seed harvest in the beech productive areas and permanent seed stands 

fully supplies the needs of the state forests, but the area of the existing seed base does not 

allow for an emergency reserve (Tylek and Walczyk 2002). 
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2.3.5 Use, ease and main problems of beech regeneration  

Beech regenerates spontaneously on calcareous substrates, but regeneration can be severely 

impeded on acid substrates due to the development of a thick moor layer (Henriksen 1988). 

This has influenced the practices of beech forest management and different regeneration 

strategies have been developed, depending on the regional soil types. At present, natural 

regeneration and planting are both very common methods of renewing beech-dominated 

forests. Presently, the area with natural regeneration is increasing, primarily due to the lower 

costs, which is approximately half of the expenses for planting beech (Henriksen 1988). The 

popularity of natural regeneration has fluctuated over the last 200 years (Møller 1956a, 

Jakobsen 1990), but within the last 50 years natural regeneration has experienced renewed 

interest, due to the lower costs in the establishment phase compared to plantings (Møller 

1956a, 1956b, Dons 1956, Henriksen 1988, Madsen 1993), as well as the grant schemes for 

natural regeneration of deciduous forests in Denmark and Sweden, with financial support of  

up to 1500 Euro/ha or 80% of approved costs (Ekelund and Hamilton 2001, Skov- og 

Naturstyrelsen 2002). Moreover, the conversion to near-natural forestry at some forest 

districts has increased the practice of natural regeneration. Gap regeneration, as found in 

natural forests is not yet a common regeneration method, but has experienced increased 

interest with the awareness of the advantage of mimicking the processes in natural forests. 

Shelterwood regeneration has traditionally been favoured to gap regeneration due to the 

homogeneous regeneration phase (in space and time), the need for soil scarification and 

fencing at some sites. All these factors are generally believed to be more difficult to control in 

gap phase regeneration. 

 

In order to reduce the competing vegetation, herbicides have often been used during the last 

50 years, primarily to control grass vegetation. In Denmark, e.g., the use of pesticides for 

vegetation control is expected to stop in near future as pesticides are banned from year 2003 

in all Danish state forests districts, and eventually also in private forests. 

 

Deer browsing, especially by roe deer has been a serious problem in deciduous forestry, 

especially with regard to natural regeneration. The problem was already recognized in the 

early days of organized forestry (around 1800 AD), where district officers stated that a 

reduction in the deer density alone would be sufficient to make successful natural 

regeneration of beech (Fritzbøger 1992). Fencing of the regeneration stands has been a 

traditionally rather effective, but also expensive way of solving the problem. It has been 
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estimated that protective fencing to prevent deer browsing of young plants cost 1.5-5 million 

Euro/year in Denmark alone. However, compared to the market value of hunting, which is 

approximately 16 million Euro/year, fencing appears to be an economically feasible 

alternative to a reduction of the deer populations (Thorsen and Strange 2003). Mice can be a 

problem in young beech plantings where they eat the bark, typically under the snow cover in 

wintertime or where weeds and grass provides protection against predators. 

 

 

2.4 Expectations for the future management of beech forests: use of 
nature-based forestry and natural regeneration  

 

It is characteristic that most countries in the Baltic region state that maintenance of deciduous 

forests - including beech - and promotion of natural regeneration are important factors in the 

national forest programmes (Balsiger 1998, Skogsstyrelsen 2001, Skov- og Naturstyrelsen 

2002a, Anonymous 2003). Information for the northern Polish beech forests was not 

available. National grants related to specific management activities have been used in the 

Nordic counties for several decades (Ekelund and Hamilton 2001). In is anticipated that a 

certain degree of financial support to natural regeneration will continue in the near future, to 

as a forest policy instrument. In the state forests, guidelines, rather than subsidies will steer 

the transformation into sustainable forests with natural regeneration. In Denmark, e.g. the 

Danish Forest and Nature Agency is preparing for a major restructuring of the silviculture of 

regeneration. This means a gradual transition to nature-based forestry with higher degrees of 

natural regeneration than present (Skov- og Naturstyrelsen 2003). A reduction of the 

establishment costs (planting, weeding, fencing, supplementary plantings, pre-commercial 

thinnings etc.) is one of the major advantages of nature-based management, provided that 

natural regeneration is possible (Thorsen and Strange 2003). The goal is naturally regenerated 

stands, which are able to produce good quality timber. In many stands the goal can be reached 

by simple means such as cutting methods that maintain the microclimate, and promote natural 

regeneration of site-adapted species in small groups. However, as this is not possible for all 

sites, managers are encouraged to follow a list of guidelines for inexpensive regeneration 

(Skov- og Naturstyrelsen 2003), which includes: 

• To find inexpensive regeneration methods 

• To convert to uneven-aged stands with more species, and continuous cover 
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• To establish transition stands at sites with difficulties for natural regeneration 

• Not to invest (time or plants) in beech stands with a site productivity below 5 (production class < 5) (~ 

approximately 7% of the beech forest area) 

• To accept imperfect cultures (incomplete or inhomogeneous regenerations) 

• To show larger virtue in the establishment of new stands 

• If planting, then leave areas like tracks, frost depressions, roadsides and skidding rows unplanted 

• If planting then use smaller plants (container plants) and unsorted plants 

• If planting on poor soils then apply the group planting system. If planting more than one species, 

mixtures should be between rows, not within rows 

 

 

2.5 Comparison of current practice with future expectations 

One of the most striking characteristics of the change from current to future beech forest 

management is the aim to reduce the regeneration expenses, constantly asking ourselves how 

little do we need to do to attain the desired forest structure, species mixture, stand type? 

Natural regeneration plays a large and important role in this change. This is closely linked to a 

change from homogeneous monoculture beech stands to heterogeneous mixed-species stands, 

where the tree species are closely related to the local soil and water conditions. This means 

that future beech forests will consist of beech in mixture with ash, sycamore maple, and other 

deciduous species at calcareous and mesotrophic sites and conifers such as Norway spruce, 

European silver fir, Douglas fir and larch at poorer soils. Planting will be used as a 

supplementary mean at sites where natural regeneration fails or where it is desired to bring in 

species, which would not establish naturally in the stand (long distance to desired seed 

source). Harvesting is presently changing from traditional shelterwood harvesting to single-

tree selection based on attained target diameters. Success with natural regeneration will not be 

easy to attain at all sites. On factor of importance is the local soil condition, where a dense 

humus layer seriously hampers the germination and survival of small plants. Deer browsing 

can be a serious problem at both local and regional scale, typically leading to an extended 

regeneration period, and change in species composition due to browsing preferences for 

different species. Finally, poor seed quality and infrequent mast years at the northern 

distribution limit of beech may also influence the regeneration success. 
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2.6 Recommendations for natural restocking of beech forests  

2.6.1 Some general recommendations for restocking of beech forests 

The problem with germination on sites with dense humus layers can typically solved by light 

mechanical soil disturbance. This is traditionally done for shelterwood regeneration, but can 

also be applied for heterogeneous regeneration patterns such as gap regeneration. The 

problem of controlling understory vegetation including grasses, brambles and other 

competitive species can be partly solved by aiming for gaps at certain sizes, that are large 

enough to let the desired tree species establish, including light-demanding species, but small 

enough to avoid clear-cut like conditions, which are favourable for competitive species. The 

damages from deer browsing can be reduced by several measures, which include acceptance 

of prolonged regeneration periods, temporary fencing, deer population reductions (regulated 

hunting), and by providing alternative, attractive food sources. To a high degree, inspiration to 

nature-based regeneration methods and the solutions to practical problems will be based on a 

combination of experiences at local scale, experience from German forestry, where nature-

based forest management has been practised for longer times, in combination with results 

from ongoing regional research on nature-based forestry. 

 

2.6.2 Recommendations for natural restocking of forest on sites covered with 
wp3 research 

Results from research on natural regeneration in gaps in beech forests in the Baltic region 

suggest that gap regeneration is a sound regeneration method, which can be a reliable 

alternative to traditional shelterwood regeneration. The two methods may supplement each 

other, and can be used in combination at district level, depending on the specific conditions 

and aims for each beech stand. Thus, a site where a structurally more diverse stand is desired 

gap regeneration can be a good option. In contrast, sites where difficulties with regeneration is 

experienced due to poor soil conditions and thick humus layers, soil scarification over larger 

areas, as typically done in shelterwood regeneration may be the best solution. Research shows 

that there is a risk of gaps being too small for successful regeneration, due to fast horizontal 

expansion of the crowns of the neighbouring trees, foraging for light. This problem can be 

solved by gradually expanding the gaps. However, this may be a time consuming 

thinning/harvesting strategy. If species mixtures with light-demanding species as e.g. oak and 

cherry are desired, the gaps need to be of a certain size, with a diameter of at least 1.5 times 

the average height of surrounding trees. Generally, the quickest response to gap formation 
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was found at sites with already existing advance regeneration. Here, regeneration growth was 

much faster than that of newly established seedlings. 

 

2.6.3 Important areas for future research 

Some key areas for upcoming and future management practices, ecological research, and 

technological development are the progress in describing forest development types 

(inspiration from the German ‘Forstentwicklungstypen’), which are meant to aid forest 

managers in the decision making processes, computer-based single-tree growth models, which 

are able to handle species mixtures and provide researchers and managers with a tool for 

scenario analyses and decision making, further research on natural regeneration, competition, 

thinning, wood quality, and harvesting techniques. Also demonstration sites are part of the 

process with knowledge transfer in the process of conversion to nature-based forestry. Finally, 

subsidies are expected to continue as a political steering instrument, playing a vital role in a 

situation where most forests districts are under economical pressure. 
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