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1 Restoration goals
1.1 General demo description

Coppice forest is a traditional silvicultural form that involves repetitive felling on the same
stump, near to ground level, and allowing the shoots to regrow from that main stump or roots.
Coppice forests in Serbia can be grouped into three categories based on their productivity:
good productivity on a good site; low productivity on a good site; and low productivity on a bad
site. Coppice is an important traditional forest land use in Serbia and covers almost two thirds
of the forest area. However, the disproportionate ratio between high and coppice forests is a
significant problem for forest management. Accordingly, in the coppice forests of good quality,
which are the most common ones, the most often planned silvicultural measures go in the
direction of the formation of coppice forests with standards or high forests. Maximum rotation
period in these forests is 80 years. Coppice is an important asset for private forest owners,
especially for a regular supply of fuelwood from their small forest lots. The most abundant tree
species are oak and beech.

There is no direct legal framework, but coppice is mentioned in the classification of forests in
the Regulation of the Serbian Ministry of Agriculture, nr. 453/2006 (coppice and high forest
originated from coppice). They are described as follows: Coppice is a stand of deciduous trees
with re-sprouting ability from roots and tree stools, predominantly in the oak forest vegetation
zones.

Coppice stands occupy 1 456 400 ha, which is 64,7% of the total forest area in Serbia, and
account for 50.0% of the forest volume. They are predominantly oak (42%) and beech (21%).
Most coppice forests are in private ownership with 61.4%. Of coppice forests in private
ownership, 48% are dominated by oak and 25% by beech. There is an unfavourable age
structure: young (10%), middle-aged (78%) and mature (12%). Young stands are up to
approximately 30 years old. Middle-aged stands are in the age when thinning is carried out.
Mature stands are in the age when regeneration is carried out. The age structure is
unfavourable due to the poor ratio of stands of different ages, i.e., there is too much middle-
aged stands. This is particularly unfavourable from the aspect of planning silvicultural
measures and ensuring the durability of the main forest functions.

Typology of coppice forests in Serbia (Krsti¢ & Petrovi¢ 2018):

Simple coppice — Forests where most trees are of vegetative origin.

Coppice with standards — Coppice forests with trees of high technical quality. Fagus spp.,
Quercus petraea, Q. cerris, Q. frainetto, Carpinus spp.

Pollarding — Coppice forests in parts of Serbia where extensive animal husbandry was
present in the past. Very rare.

Short rotation coppice — Coppice forests of fast-growing species with a very short production
period (most often 5 years). Salix spp.

False coppice — Fagus spp., Q. petraea, Q. cerris, Q. frainetto. Very productive. Coppice
forests of very good quality, which are often defined as high forests in planning documents
due to general management goals. Among other things, the production period in these forests
is of the same length as in high forests.

Preserved coppice — Dense to complete canopy (1.0 — 0.6), good health and good quality
trees, there is a favourable ratio of principal and minor tree species.
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Insufficiently stocked coppice — Incomplete canopy (0.4 — 0.6), good health and good-
quality trees, but a less favourable ratio of principal and minor tree species.

Devastated coppice — Characterised either by broken canopy (below 0.4), or by poor tree
health and quality, or completely unfavourable tree species ratio (favouring of minor species).

The distribution of coppice forests by surface area is as follows: preserved coppice stands
76.3%, under-stocked coppice stands 21.3% and devastated coppice stands 2.4% (NFI12009).
Volume per hectare in preserved coppice forests is 133.0 m3 ha' in under-stocked 102.7 m3
ha' and 42.5 m3 ha' in devastated coppice forests. Coppice forests classified as energy
coppice forests are not recorded as such in Serbia. Coppice forests produce a variety of
products from small poles, used for fuel, to larger timber, etc. The silvicultural methods used
are those considered close to nature, in other words promoting permanently sustainable and
economically justified activities, limited and conditioned by natural processes. Selection and
application of suitable silvicultural or ameliorative methods depend on the precise degree of
forest degradation (production, quality, condition, composition, origin, etc.) and the habitat and
site conditions (the degree of degradation of soil, etc.), based on scientific criteria.

The usual silvicultural measures aimed to quality coppice forests of valuable tree species and
preserved habitat are indirect conversion into high forest. Young stands are extensively
cultivated in the respective stages of development; at maturity they shall be naturally
regenerated. According to Serbian Forest Law, harvesting cannot take place before the trees
are 80 years of age. Where forests have been degraded then direct conversion processes
should be applied, with the land preserved and the degraded forests removed. Amelioration
is carried out either by artificial restoration of the same species (restitution) or, where stands
and habitats are degraded, planting of appropriate species of trees that can grow successfully
under such conditions (substitution). Where stands are unequally degraded over the site area
then the amelioration procedures of indirect methods of conversion, restitution and
substitution, can be combined. The main goal of these measures is to improve the condition
of coppice forests in Serbia, as well as to create an optimal ratio of high and coppice forests.
This is of strategic importance considering the dominant participation of coppice forests in the
forest fund of Serbia, which is indirectly reflected in the productivity and other generally useful
functions of forests.

1.2 Problems and restoration goals

The significance of coppice forest management in Serbia is proportional to their dominant
share in forest area (~65%), regardless of ownership. In general, coppice forests are relatively
neglected in terms of silviculture. As a consequence, many stands have a very high stem
number, insufficiently developed canopy, irregular diameter distribution and low basal area of
forest stand. Half of the coppice forests in Serbia are characterized by a very unfavourable
stand condition like large share of stands with irregular structure, weeds as well as
unsatisfactory health condition of trees. The degradation process is visible in all age classes
and categories of coppice forests, especially in mature stands with age over 70 years and oak
coppice stands. In addition, coppice forests are also affected by excessive logging in private
forests, unsuitable use, significantly reduced economic effects, fires, and increase of areas
under invasive species. Migration of the people from rural to urban areas also led to a shortage
of manpower necessary for various work in forestry.

Therefore, restoration of coppice forests in Serbia aims to improve almost all forest functions
including establishment of sustainable and resilient ecosystems, increase biodiversity and
genetic resources (genetic, species and ecosystem level) as well as boost the welfare of rural
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communities by multipurpose use of forests, non-timber forest products, new jobs and
seasonal employment.

Currently, the main limitation of coppice restoration is generalization of forest management
and governance. Hence to improve the restoration efficiency aspects such as 1) selection of
areas for restoration, 2) selection of priority forests and stand categories, 3) definition of time
of restoration, 4) use of the most appropriate restoration method for specific situation, 5)
improvement of funding, 6) providing of necessary manpower, and 7) improvement of
governance by amendments to laws and bylaws must be considered.

In coppice forests Serbia demo area, restoration goals are grouped as ecosystem goals,
socio-economic goals, and their combination (Table 1.1). Restoration goals specific to
different sites are given in Section 3. The main goal in coppice forests Serbia demo area is to
improve management and/or to restore a coppice forest ecosystem that is self-sustaining and
that provides benefits both to people and to biodiversity. Aiming to introduce the Forest
Landscape Restoration (FLR) as a solution for coppice forest management in Serbia, some
parts of the restored forests will serve protective functions, some parts will be managed for
production of high-quality timber, while in other parts habitats for flora and fauna will be
restored.

Table 1.1 Specific goals of Demo Area Coppice Forests Serbia.

Ecosystem goals Ecosystem resilience
Securing endemic plant species and maintaining genetic pool
Restore degraded land
Improved biodiversity
Regain ecological integrity
Both ecosystem and Water protection
socio-economic goals gl ¢lelllv£=\ile]y
Carbon sequestration
Contribute to climate change adaptation
STl [oB-Telo (o] A [o -1 Cultural values
Knowledge of indigenous species and restoration
Improve management of woodlots
Improve value of coppice forests
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2 Current situation

All forests in demo area coppice forests Serbia have a productive and protective function, with
delayed regeneration. The current restoration practices run by the forest owner in mature
coppice stands (aged > 70 years) are carried out by indirect conversions supported with
natural regeneration. The practices are mainly based on shelterwood cuttings with a short
regeneration period (preparatory, seed, and final cut) which is followed by removing the
existing parent stand to ensure uninterrupted conditions for natural regeneration. In cases of
lack of natural regeneration, reforestation is performed by sowing seeds or planting seedlings.
In some stands both regeneration methods (natural and artificial) are combined.

The demo area coppice forests Serbia is in several locations across Serbia surrounded by
agricultural lands, monasteries and historical sites. The demo area includes over 280 ha of
coppice forests in 5 locations (Figure 2.1), with various tree species like Quercus petraea,
Quercus cerris, Quercus frainetto and Fagus sylvatica. Altitude of demo sites range from 150
to 745 m a.s.l., on various soil types, i.e., district brown or acidic brown soil; humus silicate
soil (ranker); eutric brown or groves - on alluvial, colluvial and aeolian sediments; brown soil
on limestone and dolomite (Table 2.1).

Figure 2.1 Map of coppice forests Serbia demo sites.
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Table 2.1 General description of coppice forests Serbia demo area sites. In total, the restoration area
is approximately 280 ha across varying altitude range of 150 — 745 m above sea level (a.s.l).

Site Location Restoration Altitude Soil type Tree species

area (ha) (ma.s.l.)

Moravci Brown soil on Quercus cerris,
limestone and Quercus frainetto,
dolomite, District Tilia cordata,
brown or acidic Carpinus betulus
brown soil

2 Vujan 81.03 450 — 745 | Humus silicate soill Quercus cerris,
(ranker); District Quercus frainetto,
brown or acidic Quercus petraea,
brown soil Fagus sylvatica,

Fraxinus ornus,
Other hardwood

3 Vraéevsnica | 139.02 360 — 675 | District brown or Quercus cerris,

acidic brown soil Quercus frainetto,
Quercus petraea,

Fagus sylvatica,
Carpinus betulus,
Fraxinus ornus,

) Other hardwood
4 Zica 1.2 220 — 290 | Eutric brown or Quercus cerris,
groves - on alluvial, Quercus frainetto,

colluvial and aeolian | Quercus petraea
sediments; Humus
silicate soil (ranker)

5 Cer 20.8 150 — 280 | llimerized or leached | Quercetum frainetto,

soil Quercus cerris

Since the coppice forests were formed after clear-cuts that mainly happened during and/or
after Second World War many of the areas are deforested or remaining coppice forests that
are of poor structure and composition, with low level of biodiversity and resilience. For
instance, degraded oak coppice forests in Kraljevo (central Serbia, around site 4 - Zi¢a) show
lack of soil organic material and regeneration which results from degraded soil. Effects of
degraded soil are also visible in low timber quality (mainly use for firewood) and low resistance
to pests and diseases. Moreover, some of the forests in central-south part of Serbia are also
under pressure of illegal loggings. Overall, the state of forests has a negative impact on social-
economic functions.

Sites across the demo are in monastery forests owned by Serbian Orthodox Church and
managed by forestry companies in private and church ownership. The logic behind selection
of monastery forests for demo area was developed on following comparative advantages:

1. Compared to the private owned forests, the monastery forests are large enough to
meet the project requirements.

2. Compared to the private owned forests, the monastery forests are better managed due
to their previous ownership status (the nationalization after the WWII and restitution to
the previous owners in the last 20 years).

3. Compared to the state-owned forests, mostly managed by the public enterprises, the
monastery forests are managed by the much smaller and dynamic companies, which
are more open to innovations and new approaches.
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4. The monastery forests are spread around the country, offering a wide range of
opportunities and challenges in management of coppice forests, as well as enough
space for scaling-up of restoration measures.

5. Both owners and management companies were ready to change their ongoing 10-
years management plans for targeted forests and to adapt them to the project
requirements, compared to the state-owned forests which managers strictly stick to
their plans.
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3 Restoration activities inside demos

In addition to the current restoration practices run by the forest owner in mature coppice stands
(indirect conversions supported with natural regeneration), the restoration activities in the
coppice forests Serbia demo area will be focused on natural regeneration aiming in the
creation of coppice forests with standards. Natural regeneration results in seedlings that are
of mixed origin (generative and vegetative). In some forest stands or in some parts of stands,
where natural regeneration is not sufficient, artificial regeneration will be used by planting or
sowing.

The restoration activities will be carried out in parts of the forest with most restoration
opportunities, not at the stand level as it is usual practice. This approach will result in
maintaining of coppice forest and in improving of their value in direction of coppice with
standards. This is the deviation of usual restoration practice at the stand level which results
(in most cases) with direct or indirect conversion of coppice forest to high forests.

Conversion to high forest will be carried out only where conditions are unsuitable for further
management of coppice forests.

Biodiversity will be improved 1) by (re)introducing of tree species (mainly species which
provide alternative food sources for birds and other animals), 2) by creating or leaving of
standing and lying dead trees, 3) by providing the bird feeder and nesting boxes, and 4) by
keeping open spaces where it is suitable.

Following sections include the description of restoration stands and restoration actions
planned inside five restoration sites located across Serbia.
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3.1 Site 1 — Moravci

Figure 3.1 Map of restoration site Moravci.

1a

Forest stand located on a very steep terrain (slopes from 21° to 25°) with uniform slope. The
altitude ranges from 160 to 256 m with north-northwest exposure. The geological base
(geomorphology) is characterized by clastic-carbonate stone complex - sandstone, in
disintegration. The dominant soil is brown soil on limestone and dolomite, medium deep (41-
80 cm), semi-loose and fresh. A litter is moderately present - an unfavourable humification
process. The vegetation is characterized by the dense ground vegetation and bushes. The
forest is classified as the ceno-ecological group of Hungarian oak and Turkey oak forest types
(Quercion frainetto) on brown leached soils. The stand is a mixed coppiced forest of Turkey
oak (Coppice Forest of Turkey oak and Hungarian oak) — even-mixed (in the optimal phase).
The canopy cover ranges between 0.5 and 0.6. In general, the health conditions of the stand
are unsatisfactory, which affects the wood quality (only 20% is suitable for technical wood).

In this mismanaged forest stand, Turkey and Hungarian oak trees have curved and tapered
stems, with medium-long canopies (between 1/3 and 1/2 of tree height). While small leaved
lime trees present in the stand are also curved and tapered, with the middle-long canopies
(between 1/3 and 1/2 of tree height) and normally developed canopies, the health condition of
trees is mediocre. The regeneration of Turkey oak is approximately 7 years old, and about 50
cm high. Whereas the regeneration of Hungarian oak is approximately 5 years old, and about
40 cm high. For both species the regeneration is spread very irregularly, and saplings are of
medium quality.

10
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Table 3.1 Overview information of stand 1a in restoration site Moravci.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

2a

Explanation

1a

3.11

Natural regeneration (30% supplementary planting) on 1.5 ha. This method
of regeneration should produce saplings of mixed origin (generative and
vegetative). Considering the state of the parent stand, it is necessary to
perform supplementary planting on 30% of the stand's surface.
Supplementary planting will be performed in places where there are not
enough seedlings of the main species. The rest of stand will be regenerated
artificially (1.61 ha) because natural regeneration is not possible. The artificial
regeneration will be carried out by sowing seeds on 50% of the area and
planting seedlings on 50% of the area. The aim of the proposed measures is
to create coppice forests with standards.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 241, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Planting 2200 seedlings/ha and/or sowing 150 kg/ha.

Soil preparation for oak direct seeding and planting spots preparation for oaks
and noble deciduous seedlings planting.

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest stand located on a very steep terrain (slopes from 16° to 20°) with uneven slope. The
altitude ranges from 150 to 250 m with east-southeast exposure. The geological base
(geomorphology) is characterized by clastic-carbonate stone complex - sandstone, in
disintegration. The dominant soil is District brown or acidly brown soil, medium deep (41 - 80
cm) fresh. The litter layer is abundantly presented (thin layer) - an unfavourable humification
process. The vegetation is characterized by dense ground vegetation and bushes. The forest

11
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is classified as the ceno-ecological group of Hungarian oak and Turkey oak forest types
(Quercion frainetto) on brown and leached soils. The group of ecological units is a typical
forest of Hungarian oak and Turkey oak with Hornbeam (Quercetum frainetto-cerris
carpinetosum betuli) on brown and leached soils and on deluvium soils. Mixed coppiced forest
of Turkey oak (Coppice Forest of Turkey oak and Hungarian oak) — even-mixed (in the optimal
phase). The canopy cover ranges between 0.5 and 0.6. In whole the health condition of the
stand is unsatisfactory, which affects a wood quality (only 20% is suitable for technical wood).

In this mismanaged stand, Turkey and Hungarian oak trees are curved with a large drop in
diameter (low fullness), with medium-long canopies (measuring between 1/3 and 1/2 of tree
hight) and eccentric canopy, dry and dry-topped trees are 11-25%, the health condition of
trees is unsatisfactory. The regeneration of Turkey oak is approximately 10 years old, and
about 50 cm high. Whereas the regeneration of Hungarian oak is aged approximately 8 years
old and approximately 40 cm high. For both species the regeneration is spread very irregularly,
and saplings are of medium quality.

Table 3.2 Overview information of stand 2a in restoration site Moravci.
Category Explanation
Stand code 2a

Stand area 8.81 ha

Restoration
measures

Natural regeneration that should produce saplings of mixed origin (generative
and vegetative) (70% natural regeneration, 30% artificial regeneration).
Considering the state of the parent stand, it is necessary to perform
supplementary planting on 30% of the stand's surface. Supplementary
planting will be performed in places where there are not enough seedlings of
the main species. The aim of the proposed measures is to create coppice
forests with standards.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.
Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local

provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

Planting 1100 seedlings/ha or sowing 150 kg/ha.

Soil preparation for oak direct seeding and planting spots preparation for oaks
and noble deciduous seedlings planting.

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

12
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2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

3a

Forest located on a very steep terrain (slopes from 16° to 20°) with uneven slope. The attitude
ranges from 160 to 256 m south-southwest with exposure. The geological base
(geomorphology) is characterized by clastic-carbonate stone complex - sandstone, in
disintegration. The dominant soil is District brown or acid brown soil, medium deep (41 - 80
cm) fresh. The litter layer is medium - an unfavourable humification process. The vegetation
is characterized by dense ground vegetation and bushes. The forest is classified as the ceno-
ecological group of types of Hungarian oak and Turkey oak (Quercion frainetto) on brown and
leached soils. The group of ecological units is a typical Hungarian oak and Turkey oak
(Quercetum frainetto-cerris typicum) forest. Mixed coppiced forest of Turkey oak (Coppice
Forest Turkey oak and Hungarian oak) — even-mixed (in optimal phase). The canopy cover
ranges between 0.5 and 0.6. Overall health condition of the stand is unsatisfactory, which
affects a wood quality (only 20% is suitable for technical wood).

In this mismanaged stand, Turkey and Hungarian oak trees are curved with a large drop in
diameter (low fullness), with medium-long canopies (measuring between 1/3 and 1/2 of tree
hight) and eccentric canopy, dry and dry-topped trees are 11-25%, the health condition of
trees is unsatisfactory. The low health conditions are caused by the insects and phyto-
pathological diseases which damage 26 — 40 % of Hungarian oak and 11 — 25 % of Turkey
oak. The regeneration of Turkey oak is approximately 10 years old, and about 80 cm high.
Whereas the regeneration of Hungarian oak is aged approximately 8 years old and
approximately 50 cm high. For both species the regeneration is spread very irregularly, and
saplings are of poor quality.

Table 3.3 Overview information of stand 3a in restoration site Moravci.
Category Explanation

Stand code 3a

Stand area 16.42 ha

Restoration
measures

Natural regeneration that should produce saplings of mixed origin
(generative and vegetative), 70% natural regeneration, 30% artificial
regeneration. Considering the state of the parent stand, it is necessary to
perform supplementary planting on 30% of the stand's surface.
Supplementary planting will be performed in places where there are not
enough seedlings of the main species. The aim of the proposed measures is
to create coppice forests with standards.

Targeted Improvement of productivity, resilience, and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns. Soil preparation for oak direct seeding and
planting spots preparation for oaks and noble deciduous seedlings planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

13
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Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Planting 1100 seedlings/ha and/or sowing 150 kg/ha

Soil preparation for oak direct seeding and planting spots preparation for
oaks and noble deciduous seedlings planting

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

3.2 Site 2 - Vraéevsnica

Figure 3.2 Map of restoration site Vracevsnica.

5a

14
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Mixed coppice forest of Turkey oak (Coppice forests of Turkey oak and Hungarian oak) —
even-mixed (in the degradation phase). Devastated (in decomposition phase) stand. Mixed
stand (single-tree mixture) of a very rare canopy (0.4). In whole, the health condition of the
stand is unsatisfactory. By quality the stand without values (without of technical wood). Severe
endangerment from human. Severe insect endangerment. Mismanaged stand. Regeneration
of the Turkey oak occurs under diluted canopy, aged approximately 10 years old and
approximately 60cm high, sporadic at section area, of poor quality. Turkey oak trees are
curved and tapering, with long canopies (between 1/2 and 2/3 of the height of trees) and
eccentric canopy, of 11-25% of damaged trees from insects and Phyto pathological diseases,
11-25% of damaged trees from exporting assortments, the health condition of trees is
unsatisfactory. Hungarian oak trees are curved and tapering, with long canopies (lengths
between 1/2 and 2/3 of the height of trees) and too wide canopy, of 11-25% of damaged trees
from insects and Phyto pathological diseases, 11-25% of damaged trees from exporting
assortments, the health condition of trees is unsatisfactory. Sessile oak trees are curved and
tapering- with long canopies (lengths between 1/2 and 2/3 of the height of trees) and too wide
canopies, 11-25% of damaged trees from insects and Phyto pathological diseases, 11-25%
of damaged trees from exporting assortments, the health condition of trees is unsatisfactory.

Table 3.4 Overview information of stand 5a in restoration site Vracevsnica.

Category Explanation
Stand code 5a

Stand area 5.05ha

Restoration
measures

Sanitary cutting and artificial regeneration (1 ha sowing seeds, 1 ha planting
seedlings). Considering that the stand is devitalized, it is necessary to
perform sanitary cutting, which implies the removal of dry, dry-topped and
other endangered trees. Some dead trees will be leaved for biodiversity. In
addition, artificial regeneration will be performed by sowing seeds on 1 ha
and planting seedlings on 1 ha.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Tree shelters, seed shelters. Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak direct seeding and planting spots preparation for
oaks and noble deciduous seedlings planting

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
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Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

6a

Forest located on the ridge and on very steep terrain (slope from 21° to 25°) - slope convex
(bulging). Altitude 390 to 550 m. Exposure 1 west- southwest. Geological base
(geomorphology); flich and flioliki sedimentary complex - sandstone, in disintegration. Distric
brown or sour brown soil, medium deep (41-80 cm) fresh, weak skeletoid (up to 10% skeleton).
Litter layerabundantly presented (thin layer) — unfavourable humification process. Medium
dense ground vegetation. Medium dense shrubs. Medium weediness. Cenoecological group
ceno-ecological group of types of Hungarian oak and Turkey oak (Quercion frainetto) on brown
and leached soils. A group of ecological unit's typical Hungarian oak and Turkey oak
(Quercetum frainetto-cerris typicum) on brown leached soils. Coppice mixed Forest Hungarian
oak (Coppice Forest of Hungarian oak and Turkey oak) - even-mixed (at optimum stage).
Preserved stand. Mixed stand (mixture both grouped and single) of full canopy (0.7). In whole,
the health condition is unsatisfactory. By quality a little valuable stand (it has 20% technical
wood). Severe risk of Phyto pathological root disease. Severe insect endangerment.
Mismanaged stand. Regeneration of the Hungarian oak occurs under diluted canopy,
approximately 10 years old and approximately 50cm high, sporadic at section area, of poor
quality, slightly damaged by wildlife. Regeneration of the Turkey oak occurs under diluted
canopy, aged approximately 12 years old and approximately 80cm high, sporadic at section
area, of mediocre quality, medium damaged by wildlife. The Hungarian oak trees are curved
and with a large drop in diameter (low fullness), with medium long canopies (between 1/3 and
1/2 of the height of trees) and narrow canopies, of 11-25% of damaged trees from insects and
Phyto pathological diseases, without damaging trees from wind and snow, dry and safe trees
are 11-25%, the health condition of trees is unsatisfactory. Turkey oak trees are curved and
with a large drop in diameter (small fullness), with medium long canopies (measuring between
1/3 and 1/2 of the height of trees) and eccentric canopies, from 11-25% of damaged trees
from insects and Phyto pathological diseases, without damaged trees from wind and snow,
dry and dry-topped trees up to 10%, the health condition of trees is unsatisfactory.

Table 3.5 Overview information of stand 6a in restoration site Vracevsnica.

Category Explanation

Stand code 6a

Stand area 13.4 ha

Restoration
measures

On 7.4 ha restoration measures are:
Thinning (silvicultural-sanitary cutting).

The care of the stand is performed by removing diseased trees, trees of poor
quality, as well as competitors of the best quality trees. The goal of thinning
is to generally raise the quality of the stand and prepare for the regeneration
process.
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Planning
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On 5.0 ha restoration measures are:
Preparatory seed cut of shelterwood cutting.

Preparatory - seed cut is the beginning of the shelterwood cutting of a short
regeneration period in oak stands. It should be performed in the year of
abundant seed production. A combined preparatory - seed cut should be
performed, given that the stand is thinned enough, and it is not necessary to
perform a separate preparatory cut. It is expected that saplings of mixed
origin (generative and vegetative) will be obtained by natural regeneration.

On 1.0 ha restoration measures is:
Reconstruction.

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied. Bird
feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 240, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak direct seeding and planting spots preparation for
oaks and noble deciduous seedlings planting

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located in a cove and on a very steep slope from 16° to 20°) - slope concave (sunken).
Altitude 420 to 470 m. Exposure 1 southwest. Geological base (geomorphology) sediment
complex - sandstone, in disintegration. Distric brown or acid brown soil, medium deep (41-80
cm) wet. Litter layer abundantly presented (thin layer) - favourable humification process. Rare
ground vegetation. Rarely the bushes. Low weediness. Cenoecological group mountain forest
beech (Fagenion moesiacae submontanum) on eutric and acid brown soils. A group of
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ecological units of mountain Forest Beech (Fagetum moesiacae submontanum) on acidic
brown soils and other soils. Mixed coppiced forest of beech (Coppice Forest of beech) - even-
mixed (in optimal phase). Preserved stand. Mixed stand (single-tree mixture) of full canopy
(0.7). In whole, the health condition of the stand is medium. By quality medium-valuated stand
(has 21-40% technical wood). Medium endangerment from human. Medium risk of Phyto
pathological diseases-diseases of the bark. Medium nurtured stand. Regeneration of the
beech occurs at full canopy, aged approximately 8 years old and approximately 50 cm high,
sporadic at section area, of medium quality. Beech trees are curved and with a medium drop
in diameter (medium fullness), with medium long canopies (measuring between 1/3 and 1/2
of the height of trees) and narrow canopies, up to 10% of damaged trees from wind, snow,
and ice, up to 10% of damaged trees from insects and Phyto pathological diseases, dry and
dry topped trees have up to 10%, the health condition of trees of this type of tree is mediocre.
The Hungarian oak trees are curved and with a medium decline of diameter (medium fullness),
with medium long canopies (between 1/3 and 1/2 of the height of trees) and normally
developed canopy, up to 10% of damaged trees from insects and Phyto pathological diseases,
the health of trees of this type of tree is mediocre.

Table 3.6 Overview information of stand 5a in restoration site VVracevsnica.

Category Explanation
Stand code 6b

Stand area 0.82 ha

Restoration .
. Preparatory seed cut of shelterwood cutting.
Preparatory - seed cut is the beginning of the shelterwood cutting of a short
regeneration period in oak stands. It should be performed in the year of
abundant seed production. A combined preparatory - seed cut should be
performed, given that the stand is thinned enough, and it is not necessary to
perform a separate preparatory cut. It is expected that saplings of mixed
origin (generative and vegetative) will be obtained by natural regeneration.
The aim of the proposed measures is to create coppice forests with

standards in future.

Targeted Improvement of resilience.
improvement

Pre-treatment -

Materials used Bird feeders and nesting boxes.

Plants -

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

2024

Preparatory seed cut of shelterwood cutting

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

6¢c

Forest located in a cove and on a very steep slope from (16° to 20°) - slope concave (sunken).
Altitude 390 to 415 m. Exposure 1 southeast. Geological base (geomorphology); sediment
complex - sandstone, in disintegration. Distric brown or acid brown soil, shallow (16-40 cm)
fresh. Litter layer abundantly presented (thin layer) - favourable humification process. Rare
ground vegetation. Rare bushes. Low weediness. Cenoecological group mountain Forest
beech (Fagenion moesiacae submontanum) on eutric and acid brown soils. A group of
ecological units of the Mountain Forest beech (Fagetum moesiacae submontanum) on acidic
brown soils and other soils. Mixed coppiced forest of beech (Coppice Forest of beech and
hornbeam) — even-mixed (in optimal phase). Preserved stand. Mixed stand (single-tree
mixture) of full canopy (0.7). In whole, the health condition of the stand is mediocre. By quality
a little valuable stand (it has 20% technical wood). Medium endangerment from human.
Medium risk of bark inflammation disease. Medium managed stand. Regeneration of the
beech occurs at full canopy, aged approximately 7 years old and approximately 40cm high,
sporadic at section area, of mediocre quality. Beech trees are curved and with a medium drop
in diameter (medium fullness), with medium long canopies (measuring between 1/3 and 1/2
of the height of trees) and eccentric canopy, up to 10% of damaged trees from wind, snow
and ice, dry and dry topped trees are up to 10%, the health condition of trees is mediocre. The
hornbeam trees are curved and with a large drop in diameter (low fullness), with medium long
canopies (measuring between 1/3 and 1/2 of the height of trees) and narrow canopies, without
damaged trees from wind, snow and ice, dry and dry topped trees are up to 10%, the health
condition of trees is good.

Table 3.7 Overview information of stand 6c in restoration site VVracevsnica.

Category Explanation
Stand code 6C

Stand area 1.07 ha

Restoration
measures

Preparatory seed cut of shelterwood cutting.

Preparatory - seed cut is the beginning of the shelterwood cutting of a short
regeneration period in oak stands. It should be performed in the year of
abundant seed production. A combined preparatory - seed cut should be
performed, given that the stand is thinned enough, and it is not necessary to
perform a separate preparatory cut. It is expected that saplings of mixed
origin (generative and vegetative) will be obtained by natural regeneration.
The aim of the proposed measures is to create coppice forests with
standards in future.

Targeted Improvement of resilience.
improvement

Pre-treatment

BIETCEIEN L I Bird feeders and nesting boxes.
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Plants -

Posttreatment Vegetation control.

Planning 2022
2023
2024

2025
Preparatory seed cut of shelterwood cutting.

7a

Forest located in the cove and on a very steep slope from (21° to 25°) - slope concave
(sunken). Altitude 410 to 510 m. Exposure 1 southeast and southwest. Geological base
(geomorphology); sedimentary complex — sandstone in disintegration, Medium deep (41-80
cm) wet. The litter layer is abundantly presented (thin layer) - a favourable humification
process. Medium dense ground vegetation, the most prevalent species are Asperula odorata.
Rare bushes. Low weediness. Ceno ecological group mountain forest beech (Fagenion
moesiacae submontanum) on eutric and acidic brown soils. A group of ecological units of the
Forest beech and Sessile oak (Querco-Fagetum) on different brown and leached brown soils.
Mixed coppiced forest of beech (Coppice Forest of beech and Sessile oak) - even-mixed (at
optimum stage). Preserved stand. Mixed stand (single-tree mixture) of full canopy (0.7). The
overall health condition of the stand is mediocre. By quality medium-valuable stand (has 21-
40% technical wood). Medium risk of Phyto pathological diseases- bark diseases. Medium
endangerment from the wind. Medium managed stand. Regeneration of the beech occurs
under diluted canopy, approximately 10 years old and approximately 60cm high, by number it
is not satisfying (it is located on approximately 30 to 60% of the section area), of mediocre
quality. Regeneration of Sessile oak occurs at full canopy, aged approximately 8 years old
and approximately 40cm high, sporadic at section area, of mediocre quality. Beech trees are
curved and with a medium drop in diameter (medium fullness), with medium long canopies
(between 1/3 and 1/2 of the height of trees) and eccentric canopies, up to 10% of damaged
trees from wind, snow, and ice, up to 10% of damaged trees from Phyto pathological diseases,
dry and dry-topped trees up to 10%, the health condition of trees is mediocre. The Sessile oak
trees are curved and with a mediocre drop in diameter (medium fullness), with medium long
canopies (measuring between 1/3 and 1/2 of the height of trees) and normally developed
canopies, up to 10% of damaged trees from insects and Phyto pathological diseases, dry and
dry- topped trees have up to 10%, the health condition of trees is mediocre.

Table 3.8 Overview information of stand 7a in restoration site Vracevsnica.

Category Explanation

Stand code 7a

Stand area 8.14 ha

EEEIETE Preparatory seed cut of Shelterwood cutting on circular areas.

measures

Preparatory - seed cut is the beginning of the shelterwood cutting of a short
regeneration period in oak stands. It should be performed in the year of
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abundant seed production. A combined preparatory - seed cut should be
performed, given that the stand is thinned enough, and it is not necessary to
perform a separate preparatory cut. Circular or elliptical surfaces are the
most favourable for the restoration of oak stands, considering that in this way
the seedlings enjoy the greatest possible protection from the surrounding
forest. It is expected that saplings of mixed origin (generative and vegetative)
will be obtained by natural regeneration. The aim of the proposed measures
is to create coppice forests with standards in future.

Targeted Improvement of resilience.
improvement

Pre-treatment

Materials used Bird feeders and nesting boxes.

Plants -

Posttreatment Vegetation control.

Planning 2022
Preparatory seed cut of shelterwood cutting on circular areas

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

7b

Forest located on the reef and on very steep terrain (slope from 16° to 20°) - slope convex
(bulging).  Altitude 430 to 550 m. Exposure 1 south-southwest. Geological base
(geomorphology); sediment complex - sandstone, in disintegration. Distric brown or acid
brown soil, medium deep (41-80 cm) fresh. The litter layer is abundantly presented (thin layer)
- an unfavourable humification process. Dense ground vegetation. Thick bushes. Medium
weediness. Cenoecological group ceno-ecological group of types of Hungarian oak and
Turkey oak (Quercion frainetto) on brown and leached soils. A typical Forrest ecological group
of Hungarian oak and Turkey oak (Quercetum frainetto-cerris typicum) on brown and leached
soils. Mixed coppice forest Hungarian oak (Coppice forest of Hungarian oak and Turkey oak)
- even-mixed (at optimum stage). Diluted stand. Mixed stand (mixture both grouped and
single) of incomplete canopy (0.5-0.6). In whole health condition of stand is unsatisfactory. By
quality a little valuable stand (it has up to 20% technical wood). Severe risk of Phyto
pathological root disease. Medium endangerment from insects. Mismanaged stand.
Regeneration of the Hungarian oak occurs under diluted canopy, age approximately 12 years
old and approximately 80cm high, sporadic at section area, of poor quality, medium damaged
by wildlife. Regeneration of the Turkey oak occurs under diluted canopy, age approximately
10 years old and approximately 50cm high, sporadic at section area, of poor quality. The
Hungarian oak trees are curved and with a large drop in diameter (low fullness), with medium-
long canopies (measuring between 1/3 and 1/2 of the height of trees) and eccentric canopies,
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from 11-25% of insects damaged trees and Phyto pathological diseases, dry and dry-topped
trees are 11-25%, the health condition of trees is unsatisfactory. The Turkey oak trees are
curved and with a large drop in diameter (small fullness), with medium long canopies
(measuring between 1/3 and 1/2 of the height of trees) and eccentric canopies, from 11-25%
of damaged trees by insects and Phyto pathological diseases, dry and dry-topped trees are
11-25%, the health condition of trees is unsatisfactory.

Table 3.9 Overview information of stand 7b in restoration site Vracevsnica.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

Explanation
7b

5.75 ha

Shelterwood cutting on circular areas and 30% natural regeneration.

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. It is planned to cover 30% of
the area of the stand, whereby the regeneration will mainly begin in places
where there are already regeneration gaps. It is expected that saplings of
mixed origin (generative and vegetative) will be obtained by natural
regeneration. The aim of the proposed measures is to create coppice forests
with standards in future. In addition, it is planned supplementary planting in
places where there are no seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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7c

Forest located on the side and on a very steep terrain, from 16° to 20°) - slope uniform. Altitude
420 to 530 m. Exposure 1 southeast. Geological base (geomorphology); sediment complex
- sandstone, in disintegration. Distric brown or acid brown soil, shallow (16-40 cm) dry. The
litter layer is abundantly presented (thin layer) - an unfavourable humification process. Dense
ground vegetation. Thick bushes. Medium weediness. Cenoecological group ceno-ecological
group of types of Hungarian oak and Turkey oak (Quercion frainetto) on brown and leached
soils. A group of ecological units’ typical Hungarian oak and Turkey oak (Quercetum frainetto-
cerris typicum) on brown leached soils. Mixed coppice forest of Hungarian oak (Coppice
Forest of Hungarian oak and Sessile oak) - even-mixed (at optimum stage). Diluted stand.
Mixed stand (mixture both grouped and stable) of incomplete canopy (0.5-0.6). In whole, the
health condition is unsatisfactory. By quality a little valuable stand (it has up to 20% technical
wood). Severe insect endangerment. Medium risk of Phyto pathological diseases-diseases of
the bark. Mismanaged stand. Regeneration of the Hungarian oak occurs under diluted canopy,
aged approximately 8 years old and approximately 40cm high, sporadic at section area, of
poor quality, medium damaged by wildlife. Regeneration of the Turkey oak occurs under
diluted canopy, aged approximately 10 years old and approximately 60cm high, sporadic at
section area, of poor quality. The Hungarian oak trees are curved and with a large drop in
diameter (small fullness), with medium long canopies (between 1/3 and 1/2 of the height of
trees) and eccentric canopies, up to 10% of damaged trees from insects, up to 10% of
damaged trees from Phyto pathological diseases, dry and dry-topped trees are 11-25%. The
Turkey oak trees are curved and with a large drop in diameter (small fullness), with medium
long canopies (measuring between 1/3 and 1/2 of the height of trees) and narrow canopy, up
to 10% of damaged trees from insects, up to 10% of damaged trees from Phyto pathological
diseases, dry and dry-topped trees are 11-25%.

Table 3.10 Overview information of stand 7c in restoration site Vracevsnica.

Category Explanation

Stand code 7c

Stand area 5.85 ha

Restoration

Shelterwood cutting on circular areas and 30% natural regeneration.
measures

Targeted
improvement
Pre-treatment

Materials used

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. It is planned to cover 30% of
the area of the stand, whereby the regeneration will mainly begin in places
where there are already regeneration gaps. It is expected that saplings of
mixed origin (generative and vegetative) will be obtained by natural
regeneration, The aim of the proposed measures is to create coppice forests
with standards. In addition, it is planned supplementary planting in places
where there are no seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.
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Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023
2024

2025

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

8a

Forest located on the side and on very steep terrain - slopes (from 21° to 25°) - slope uniform.
Altitude 430 to 520 m. Exposure 1 northwest. Geological base (geomorphology); sediment
complex - sandstone, in disintegration. Distric brown or acid brown soil, medium deep (41-80
cm) wet. A litter layer of medium present - a favourable humification process. Dense ground
vegetation, the most prevalent species are Carex pillosa. Rare bushes. Low weediness.
Cenoecological group of mountain forest beech (Fagenion moesiacae submontanum) on
eutric and acid brown soils. Ecological Unit Group of mountain beech (Fagetum moesiacae
submontanum) on acid brown and other soils. Coppice forest of beech (Coppice Forest of
beech) - even-mixed (in optimal phase). Preserved. Pure stand of a full canopy (0.7). In whole,
the health condition of the stand is mediocre. By quality medium-valuated stand (has 21-40%
technical wood). Medium endangerment from the wind. Medium risk of snow. Medium
managed stand. The Beech Regeneration occurs under diluted canopy, aged approximately
8 years old and approximately 40cm high, by number it is not satisfying (it is located on
approximately 30 to 60% of the section area), of mediocre quality, slightly damaged by wildlife.
Beech trees are also straight with a medium drop in diameter (medium fullness), with medium
long canopies (between 1/3 and 1/2 of the height of trees) and normally developed canopy,
up to 10% of damaged trees from Phyto pathological diseases, dry and dry-topped trees have
up to 10%, the health condition of trees is mediocre.

Table 3.11 Overview information of stand 8a in restoration site Vracevsnica.

Category Explanation

Stand code 8a
Stand area 5.95 ha

Restoration : . o .
T Shelterwood cutting on circular areas and 30% natural regeneration.
Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. It is planned to cover 30% of
the area of the stand, whereby the regeneration will mainly begin in places
where there are already regeneration gaps. In addition, it is planned
supplementary planting in places where there are no seedlings or natural
regeneration has failed.
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Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 240, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023
2024

2025

Shelterwood cutting on circular areas.

Sowing 150 kg/ha and/or 1100 seedlings/ha.

Soil preparation for oak and noble deciduous trees.

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

8b

Forest located on the reef and on steep slopes (from 11° to 15°) - slope convex (bulging).
Altitude 510 to 535 m. Exposure 1 west. Geological base (geomorphology); flich and flioliki
sediment complex - sandstone, in disintegration. Distric brown or acid brown soil, shallow (16-
40 cm) dry. A litter layer moderately present - an unfavourable process of humification. Dense
ground vegetation, the most prevalent species are Festuca heterophylla. Medium dense
shrubs. Cenoecological group ceno-ecological group of types Hungarian oak and Turkey oak
(Quercion frainetto) on brown and leached soils. A group of ecological units of forest of
Hungarian oak and Turkey oak with Sessile oak (Quercetum frainetto-cerris petraetosum) on
different brown and humus-silicate soils. Mixed coppice forest of Turkey oak (Coppice Forest
of Turkey oak and Sessile oak) - even-mixed (in optimal phase). Diluted stand. Mixed stand
(mixture both grouped and single) of incomplete canopy (0.5-0.6). In whole, the health
condition is unsatisfactory. By quality a little valuable stand (it has up to 20% technical wood).
Severe insects’ endangerment. Medium risk of Phyto pathological diseases — bark diseases.
Mismanaged stand. Regeneration of Sessile oak occurs under diluted canopy, aged
approximately 10 years old and approximately 50cm high, sporadic at section area, of poor
quality, medium damaged by wildlife. Regeneration of the Turkey oak occurs under diluted
canopy, aged approximately 15 years old and approximately 80cm high, sporadic at section
area, of poor quality. The Turkey oak trees are curved with a medium drop in diameter
(medium fullness), with medium long canopies (measuring between 1/3 and 1/2 of the height
of trees) and eccentric canopy, 11-25% of damaged by insects and Phyto pathological
diseases, dry and dry-topped trees are 11-25%, the health condition of trees is unsatisfactory.
The Sessile oak trees are curved and with a medium drop in diameter (medium fullness), with
medium long canopies (measuring between 1/3 and 1/2 of the height of trees) and narrow
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canopies, 11-25% of damaged by insects and Phyto pathological diseases, dry and dry-topped
trees are 11-25%, the health condition of trees is unsatisfactory.

Table 3.12 Overview information of stand 8b in restoration site Vracevsnica.

Category

Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

8c

Explanation
8b

1.01 ha

Shelterwood cutting with a short regeneration interval (preparatory-seed cut).

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

Improvement of resilience.

Bird feeders and nesting boxes.

Vegetation control, cutting offshoots and shoots of unwanted species.

2022

2023
Shelterwood cutting with a short regeneration interval (preparatory-seed cut)

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located on the side and on very steep terrain (slopes from 26° to 30°) - slope uniform.
Altitude 410 to 530 m. Exposure 1 west- northwest. Geological base (geomorphology);
sediment complex - sandstone, in disintegration. Distric brown or acid brown soil, shallow (16-
40 cm) dry. The litter layer abundantly presented (thin layer) - a very unfavourable humification
process. Dense ground vegetation, the most prevalent species are Hieracium silvaticum and
Chamaecytisus hirsutus. Thick bushes. Strong weediness. Cenoecological group ceno-
ecological group of types of Hungarian oak and Turkey oak (Quercion frainetto) on brown and
leached soils. A group of ecological units typical Hungarian oak and Turkey oak (Quercetum
frainetto-cerris typicum) on the brown leached soils. Mixed coppice Forest of Turkey oak
(Coppice Forest of Turkey oak and Hungarian oak) — even-mixed (in the degradation phase).
Devastated (over-diluted) stand. Mixed stand (mixture both grouped and single) of a rare
canopy (0.5). In whole, the health condition is unsatisfactory. By quality stand with no values
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(without the of technical wood). Severe insect endangerment. Severe risk of Phyto
pathological diseases — bark diseases. Mismanaged stand. The Turkey oak trees are curved
and tapering, with long canopies (measuring between 1/2 and 2/3 of the height of trees) and
too wide, 26-40% of damaged trees from insects and Phyto pathological diseases, dry and
dry topped trees have 26-40%, the health condition of trees is unsatisfactory. The Hungarian
oak trees are curved and tapering, with long canopies (between 1/2 and 2/3 of the height of
trees) and narrow canopies, 26-40% of damaged trees from insects and Phyto pathological
diseases, dry and dry topped trees have 26-40%, the health condition of trees is

unsatisfactory.

Table 3.13 Overview information of stand 8c in restoration site Vracevs$nica.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

Explanation
8c

7.16 ha

On 6.16 ha restoration measures are:
Shelterwood cutting on circular areas.

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 1 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting bacteria.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Hungarian oak (1+0, 2+0 of local provenance) and Turkey oak (1+0, 2+0 of
local provenance), European ash (1+0, 2+0 of local provenance).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Planting 1000 seedlings/ha of oaks

Planting 100 seedlings/ha of ash

Soil preparation for oak and ash

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

9b

Forest located on the side and on a very steep terrain (slopes from 21° to 25°) - slope fractured.
Altitude 440 to 640 m. Exposure 1 south-southeast. Geological base (geomorphology);
sediment complex - sandstone, in disintegration. Distric brown or acid brown soil, shallow (16-
40 cm) dry. Litter layer medium present — an unfavourable process of humification. Dense
ground vegetation, the most prevalent species is Carex silvatica. Thick bushes. Medium
weediness. Cenoecological group ceno-ecological group of types Hungarian oak and Turkey
oak (Quercion frainetto) on brown and leached soils. A group of ecological units forest of
Hungarian oak and Turkey oak with Sessile (Quercetum frainetto-cerris petraetosum) on
different brown and hummus-silicate soils. Mixed coppice Forest of Hungarian oak (Coppice
Forest of Hungarian oak, Sessile and Turkey oak) - even-mixed (in optimal phase). Diluted
stand. Mixed stand (mixture both grouped and single) of incomplete canopy (0.5-0.6). In
whole, the health condition is unsatisfactory. By quality a little valuable stand (it has up to 20%
technical wood). Severe insect endangerment. Severe risk of Phyto pathological diseases —
bark diseases. Mismanaged stand. The Turkey oak trees are curved and with a large drop in
diameter (small fullness), with medium long canopies (lengths between 1/3 and 1/2 of the
height of trees) and eccentric canopy, up to 10% of damaged trees from insects and Phyto
pathological diseases, dry and dry-topped trees have up to 10%, the health condition of trees
is mediocre. The Hungarian oak trees are curved and with a medium drop in diameter (medium
fullness), with medium long canopies (between1/3 and 1/2 of the height of the trees) and
narrow canopies, up to 10% of damaged trees from insects and Phyto pathological diseases,
dry and dry-topped trees have up to 10%, the health condition of trees is unsatisfactory. The
Sessile oak trees are curved and with a medium drop in diameter (medium fullness), with
medium long canopies (between 1/3 and 1/2 of the height of trees) and eccentric canopy, up
to 10% of the damaged insect trees and Phyto pathological diseases, dry and dry-topped trees
have up to 10%, the health condition of trees is unsatisfactory.

Table 3.14 Overview information of stand 9b in restoration site Vracevsnica.
Category Explanation
Stand code 9b

Stand area 11.26 ha

Restoration
measures

On 9.26 ha restoration measures are:
Shelterwood cutting on circular areas.

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 2.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
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depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Partial soil preparation for planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants

Sessile oak (140, 2+0 of local provenance) and Hungarian oak (1+0, 2+0 of
local provenance) and noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, weed removal, cutting offshoots and
shoots of unwanted species.

Planning 2022

2023

Shelterwood cutting on circular areas

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

10a

Forest located on the side and on very steep terrain (slope from 21° to 25°) — slope is
uniformed. Altitude 560 to 610m. Exposure is west. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), fresh. Litter layer is mediumly presented — unfavorable
humification process. Medium dense ground vegetation, the most common species are Carex
pillosa. Medium dense shrubs. Medium weediness. Ceno-ecological group of Hungarian oak
and Turkey oak (Quercion frainetto) forest types on brown soils and leached soils. Group of
ecological units of Hungarian oak and Turkey oak with Sessile oak (Quercetum frainetto-cerris
petraetosum) forest types on different brown soils and humus-silicate soils. Mixed coppice
forest of Turkey oak (Coppice forest of Turkey oak and Sessile oak) — even-aged (in the
optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of incomplete
canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
value stand (up to 20% of technical wood). High risk of human damages. High risk of insects.
Improperly nurtured stand. Turkey oak Regeneration appear under thinned canopy, about 10
years old, and height about 60 cm, localized on the surface of the section, poor quality.
Hungarian oak Regeneration appear under thinned canopy, about 8 years old, and height
about 40 cm, localized on the surface of the section, poor quality. Turkey oak trees are curved
and with big diameter drop (low solid wood), with long canopies (length between 1/2 and 2/3
of the height of the trees) and eccentric canopies, up to 10% of the trees are damaged from
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insects and phytopathological diseases, there are up to 10% dry and dry-topped trees, health
is unsatisfactory. Sessile oak trees are curved and with big diameter drop (low solid wood),
with long canopies (length between 1/2 and 2/3 of the height of the trees) and narrow
canopies, up to 10% of the trees are damaged from insects and phytopathological diseases,
there are between 11-25% dry and dry-topped trees, health is unsatisfactory. Hungarian oak
trees are curved and with big diameter drop (low solid wood), with long canopies (length
between 1/2 and 2/3 of the height of the trees) and narrow canopies, up to 10% of the trees
are damaged from insects and phytopathological diseases, there are up to 10% dry and dry-
topped trees, health is unsatisfactory.

Table 3.15 Overview information of stand 10a in restoration site Vracevsnica.

Category Explanation
Stand code 10a

Stand area 8.11 ha

Restoration
measures

On 6.11 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 2.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.
Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local

provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 241, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023
2024

2025
Shelterwood cutting on circular areas
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Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

10c

Forest located on the side and on very steep terrain (slope from 21° to 25°) — slope is
uniformed. Altitude 570 to 625m. Exposure is southeast. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh. Litter layer is abundantly presented —
unfavorable humification process. Dense ground vegetation, the most common species are
Carex pillosa. Dense shrubs. Medium weediness. Ceno-ecological group of Hungarian oak
and Turkey oak (Quercion frainetto) forest types on brown soils and leached soils. Group of
ecological units of Hungarian oak and Turkey oak with Sessile oak (Quercetum frainetto-cerris
petraetosum) forest types on different brown soils and humus-silicate soils. Mixed coppice
forest of Turkey oak (Coppice forest of Turkey oak and Sessile oak) — even-aged (in the
optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of incomplete
canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
value stand (up to 20% of technical wood). High risk of human damages. High risk of insects.
Improperly nurtured stand. Turkey oak Regeneration appear under thinned canopy, about 12
years old, and height about 80 cm, localized on the surface of the section, mediocre quality,
slightly damaged from wildlife. Sessile oak Regeneration appear under thinned canopy, about
8 years old, and height about 30 cm, localized on the surface of the section, poor quality,
slightly damaged from wildlife. Turkey oak trees are curved and with medium diameter drop
(medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of
the trees) and eccentric canopies, between 11-25% of the trees are damaged from insects
and phytopathological diseases, there are up to 10% dry and dry-topped trees. Sessile oak
trees are curved and with medium diameter drop (medium solid wood), with medium long
canopies (length between 1/3 and 1/2 of the height of the trees) and narrow canopies, between
11-25% of the trees are damaged from insects and phytopathological diseases, there between
11-25% dry and dry-topped trees. Hungarian oak trees are curved and with big diameter drop
(low solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of the
trees) and narrow canopies, between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees.

Table 3.16 Overview information of stand 10c in restoration site Vracevs$nica.

Category Explanation

Stand code 10c

Stand area 4 ha

Restoration
measures

On 3.0 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 1.0 ha restoration measure is:
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Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

2024

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

11b

Forest located on the side and on very steep terrain (slope from 16° to 20°) — slope is
uniformed. Altitude 580 to 675m. Exposure is west. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), dry. Litter layer is mediumly presented — unfavourable
humification process. Dense ground vegetation, the most common species are poa nemoralis.
Medium dense shrubs. Medium weediness. Ceno-ecological group of Sessile oak and Turkey
oak (Quercion petraea-cerris) forest types on different brown soil. Group of ecological units of
Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on soils on loess and
silicate stones and limestones.

Mixed coppice forest of Turkey oak (Coppice forest of Turkey oak and Sessile oak) — even-
aged (in the optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of rare
canopy (0.5). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
value stand (up to 20% of technical wood). High risk of insects. Medium risk of
phytopathological diseases - bark diseases. Improperly nurtured stand. Sessile oak
Regeneration appear under thinned canopy, about 8 years old, and height about 40 cm,
localized on the surface of the section, poor quality, slightly damaged from wildlife. Turkey oak
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Regeneration appear under thinned canopy, about 10 years old, and height about 50 cm,
localized on the surface of the section, poor quality.

Table 3.17 Overview information of stand 11b in restoration site Vracevsnica.

Category
Stand code
Stand area

Restoration
measures

Targeted

improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

12c

Explanation
11b

10.27 ha

On 8.27 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 2.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023
2024

2025

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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Forest located on the side and on very steep terrain (slope from 26° to 30°) — slope is fractured.
Altitude 440 to 630m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), dry. Litter layer is mediumly presented — unfavourable
humification process. Medium dense ground vegetation, the most common species are Carex
silvatica. Medium dense shrubs. Low weediness. Ceno-ecological group of Hungarian oak
and Turkey oak (Quercion frainetto) forest types on brown soils and leached soils. Group of
ecological units of Hungarian oak and Turkey oak with Sessile oak (Quercetum frainetto-cerris
petraetosum) forest types on different brown soils and humus-silicate soils. Mixed coppice
forest of Turkey oak (Coppice forest of Turkey oak and Hungarian oak) — even-aged (in the
optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of incomplete
canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
value stand (up to 20% of technical wood). High risk of insects. High risk of phytopathological
diseases - bark diseases. Improperly nurtured stand. Turkey oak Regeneration appear under
thinned canopy, about 10 years old, and height about 70 cm, localized on the surface of the
section, mediocre quality. Hungarian oak Regeneration appear under thinned canopy, about
10 years old, and height about 50 cm, localized on the surface of the section, poor quality.
Hungarian oak trees are curved and with big diameter drop (low solid wood), with medium
long canopies (length between 1/3 and 1/2 of the height of the trees) and eccentric canopies,
between 11-25% of the trees are damaged from insects and phytopathological diseases, there
are between 26-40% dry and dry-topped trees, the health condition is unsatisfactory. Turkey
oak trees are curved and with big diameter drop (low solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11 -
25% of the trees are damaged from insects and phytopathological diseases, there are
between 26-40% dry and dry-topped trees, the health condition is unsatisfactory.

Table 3.18 Overview information of stand 12c in restoration site Vraéevs$nica.
Category Explanation

Stand code 12¢c

Stand area 12.67 ha

Restoration
measures

On 9.67 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 3.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.
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Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 241, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

19b

Forest located on the ridge and on very steep terrain (slope from 16° to 20°) —slope is convex.
Altitude 640 to 690m. Exposure is south-southeast. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), fresh. Litter layer is medium— unfavourable humification
process. Medium dense ground vegetation. Rare dense shrubs. Low weediness. Ceno-
ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris) forest types on
different brown soils. Group of ecological units of Sessile oak and Turkey oak with Sessile oak
(Quercetum petraea-cerris) forest types on soils on loess, silicate stones and limestone. Mixed
coppice forest of Sessile oak (Coppice forest of Turkey oak and Sessile oak) — even-aged (in
the optimal phase). Sparse stand. Mixed stand (single-tree mixture) of incomplete canopy
(0.5-0.6). In whole, the health of stand is mediocre. In terms of quality, it is a medium-value
stand (between 21-40% of technical wood). Medium risk of insects. Medium risk of
phytopathological diseases - bark diseases. Improperly nurtured stand. Sessile oak
Regeneration appear under thinned canopy, about 10 years old, and height about 60 cm, in
number it satisfies (it covers 30-60% of section), mediocre quality, slightly damaged from
wildlife. European beech Regeneration appear under thinned canopy, about 10 years old, and
height about 50 cm, localized on the surface of the section, poor quality. Turkey oak
Regeneration appear under thinned canopy, about 8 years old, and height about 30 cm,
localized on the surface of the section, mediocre quality. Sessile oak trees are curved and with
medium diameter drop (medium solid wood), with medium long canopies (length between 1/3
and 1/2 of the height of the trees) and eccentric canopies, up to 10% of the trees are damaged
from insects and phytopathological diseases, there are up to 10% dry and dry-topped trees,
the health condition is mediocre. European beech trees are curved and with medium diameter
drop (medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the
height of the trees) and narrow canopies, up to 10% of the trees are damaged from insects
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and phytopathological diseases, there are up to 10% dry and dry-topped trees, the health
condition is mediocre. Turkey oak trees are curved and with medium diameter drop (medium
solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees)
and with normally developed canopies, up to 10% of the trees are damaged from insects and
phytopathological diseases, there are up to 10% dry and dry-topped trees, the health condition

is mediocre.

Table 3.19 Overview information of stand 19b in restoration site Vracevsnica.

Category

Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

19¢c

Explanation
19b

1.62 ha

Shelterwood cutting with a short regeneration interval and on 0.5 ha
supplementary planting.

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

2023

Shelterwood cutting

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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Forest located on the ridge and on very steep terrain (slope from 11° to 15°) — slope is
uniformed. Altitude 570 to 660m. Exposure is east-southeast. Geological base
(geomorphology) is flysch and flioli sedimentary complex — sandstone, in disintegration. Soil
is distric brown or acidic brown soil; medium deep (41-80 cm), fresh. Litter layeris medium
present — unfavourable humification process. Medium dense ground vegetation. Medium
dense shrubs. Medium weediness. Ceno-ecological group of Sessile oak and Turkey oak
(Quercion petraea-cerris) forest types on different brown soils. Group of ecological units of
Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on soils on loess, silicate
stones and limestone. Mixed coppice forest of Sessile oak (Coppice forest of Turkey oak and
Sessile oak) — even-aged (in the optimal phase). Sparse stand. Mixed stand (single-tree
mixture) of incomplete canopy (0.5-0.6). In whole, the health of stand is mediocre. In terms of
quality, it is a medium-value stand (between 21-40% of technical wood). Medium risk of
insects. Medium risk of phytopathological diseases - bark diseases. Medium nurtured stand.
Sessile oak Regeneration appear under thinned canopy, about 8 years old, and height about
40 cm, in number it satisfies (it covers 30-60% of section), mediocre quality. European beech
Regeneration appear under thinned canopy, about 7 years old, and height about 30 cm,
localized on the surface of the section, mediocre quality. Turkey oak Regeneration appear
under thinned canopy, about 10 years old, and height about 70 cm, localized on the surface
of the section, mediocre quality. Sessile oak trees are curved and with medium diameter drop
(medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of
the trees) and eccentric canopies, there are up to 10% trees damaged from wind and snow,
and up to 10% dry and dry-topped trees, the health condition is mediocre. Turkey oak trees
are curved and with medium diameter drop (medium solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, there are up to
10% trees damaged from wind and snow, and up to 10% dry and dry-topped trees, the health
condition is mediocre.

Table 3.20 Overview information of stand 19c in restoration site Vracevs$nica.
Category Explanation
Stand code 19¢c

Stand area 4.02 ha

Restoration
measures

Shelterwood cutting with a short regeneration interval (1 ha supplementary
planting)

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).
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Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

2024

Shelterwood cutting

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

20b

Forest located on the ridge and on very steep terrain (slope from 16° to 20°) —slope is convex.
Altitude 410 to 590m. Exposure is southeast. Geological base (geomorphology) is flysch and
flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic brown
soil; medium deep (41-80 cm), fresh. Litter layer is mediumly presented — unfavourable
humification process. Medium dense ground vegetation. Medium dense shrubs. Low
weediness. Ceno-ecological group of Hungarian oak and Turkey oak (Quercion frainetto)
forest types on brown soils and leached soils. Group of ecological units of Hungarian oak and
Turkey oak with Sessile oak (Quercetum frainetto-cerris petraetosum) forest types on different
brown soils and humus-silicate soils. Mixed coppice forest of Sessile oak (Coppice forest of
Turkey oak and Sessile oak) — even-aged (in the optimal phase). Sparse stand. Mixed stand
(single-tree mixture) of incomplete canopy (0.5-0.6). In whole, the health of stand is mediocre.
In terms of quality, it is a medium-value stand (between 21-40% of technical wood). High risk
of insects. Medium risk of phytopathological diseases - bark diseases. Improperly nurtured
stand. Sessile oak Regeneration appear under thinned canopy, about 10 years old, and height
about 50 cm, localized on the surface of the section, poor quality. Turkey oak Regeneration
appear under thinned canopy, about 8 years old, and height about 50 cm, localized on the
surface of the section, mediocre quality. European beech Regeneration appear under thinned
canopy, about 7 years old, and height about 30 cm, localized on the surface of the section,
poor quality. Turkey oak trees are curved and with big diameter drop (low solid wood), with
medium long canopies (length between 1/3 and 1/2 of the height of the trees) and eccentric
canopies, up to 10% of the trees are damaged from insects and phytopathological diseases,
there are up to 10% dry and dry-topped trees, the health condition is mediocre. Hungarian oak
trees are curved and with big diameter drop (low solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and narrow canopies, up to 10% of the
trees are damaged from insects and phytopathological diseases, there are up to 10% dry and
dry-topped trees, the health condition is mediocre. Sessile oak trees are curved and with big
diameter drop (low solid wood), with medium long canopies (length between 1/3 and 1/2 of
the height of the trees) and eccentric canopies, up to 10% of the trees are damaged from
insects and phytopathological diseases, there are up to 10% dry and dry-topped trees, the
health condition is mediocre.
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Table 3.21 Overview information of stand 20b in restoration site Vracevsnica.

Category
Stand code

Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

21a

Explanation
20b

3.49 ha

Shelterwood cutting with a short regeneration interval (1 ha supplementary
planting)

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (140, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 240, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023
2024

2025

Shelterwood cutting on circular areas

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located on the side and on very steep terrain (slope from 26° to 30°) —slope is fractured.
Altitude 420 to 560m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), dry. Litter layer is mediumly presented — unfavourable
humification process. Dense ground vegetation. Dense shrubs. Low weediness. Ceno-
ecological group of Hungarian oak and Turkey oak (Quercion frainetto) forest types on brown
soils and leached soils. Group of ecological units of Hungarian oak and Turkey oak with
Sessile oak (Quercetum frainetto-cerris petraetosum) forest types on different brown soils and
humus-silicate soils. Mixed coppice forest of Turkey oak (Coppice forest of Turkey oak and
Hungarian oak) — even-aged (in the optimal phase). Sparse stand. Mixed stand (single-tree
and group mixture) of incomplete canopy (0.5-0.6). In whole, the health of stand does not
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satisfy. In terms of quality, it is a little-value stand (up to 20% of technical wood). High risk of
insects. Medium risk of phytopathological diseases - bark diseases. Improperly nurtured
stand. Turkey oak Regeneration appear under thinned canopy, about 10 years old, and height
about 60 cm, localized on the surface of the section, poor quality. Sessile oak Regeneration
appear under thinned canopy, about 8 years old, and height about 50 cm, localized on the
surface of the section, poor quality. Turkey oak trees are curved and with big diameter drop
(low solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of the
trees) and eccentric canopies, up to 10% of the trees are damaged from insects and
phytopathological diseases, there are up to 10% dry and dry-topped trees, the health condition
is unsatisfactory. Hungarian oak trees are curved and with big diameter drop (low solid wood),
with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, up to 10% of the trees are damaged from insects and phytopathological
diseases, there are between 11-25% dry and dry-topped trees, the health condition is

unsatisfactory.

Table 3.22 Overview information of stand 21a in restoration site Vracevsnica.

Category

Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

Explanation
21a

10.75 ha

Shelterwood cutting on circular areas (3 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

22a

Forest located on the side and on very steep terrain (slope from 21° to 25°) —slope is fractured.
Altitude 430 to 630m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), fresh. Litter layer is abundantly presented (thin layer) —
unfavourable humification process. Dense ground vegetation. Dense shrubs. Medium
weediness. Ceno-ecological group of Hungarian oak and Turkey oak (Quercion frainetto)
forest types on brown soils and leached soils. Group of ecological units of Hungarian oak and
Turkey oak with Sessile oak (Quercetum frainetto-cerris petraetosum) forest types on different
brown soils and humus-silicate soils. Mixed coppice forest of Turkey oak (Coppice forest of
Turkey oak and Hungarian oak) — even-aged (in the optimal phase). Sparse stand. Mixed
stand (single-tree and group mixture) of complete canopy (0.7). In whole, the health of stand
does not satisfy. In terms of quality, it is a little-value stand (up to 20% of technical wood).
High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. Turkey oak Regeneration appear under thinned canopy, about 10 years old,
and height about 60 cm, localized on the surface of the section, poor quality. Sessile oak
regeneration appears under thinned canopy, about 10 years old, and height about 50 cm,
localized on the surface of the section, poor quality. European beech regeneration appears
under thinned canopy, about 8 years old, and height about 40 cm, localized on the surface of
the section, poor quality. Sessile oak trees are curved and with big diameter drop (low solid
wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory. Turkey oak trees are curved and with big diameter drop (low solid
wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are up to 10% dry and dry-topped trees, the health condition
is unsatisfactory. Hungarian oak trees are curved and with big diameter drop (low solid wood),
with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and narrow
canopies, between 11-25% of the trees are damaged from insects and phytopathological
diseases, there are between 11-25% dry and dry-topped trees, the health condition is
mediocre.

Table 3.23 Overview information of stand 22a in restoration site VVracevsnica.

Category Explanation

Stand code 22a
Stand area 18.63 ha

Restoration : . ,
T Shelterwood cutting on circular areas (3 ha supplementary planting)
Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is

first performed in places where there are already regeneration gaps. In
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Plants

Posttreatment

Planning
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addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 241, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

2023

Shelterwood cutting on circular areas

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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3.3 Site 3 - Vujan

Figure 3.3 Map of restoration site Vujan.

23d

Forest located on the side and on very steep terrain (slope from 31° to 35°) - the slope is
uniform. Altitude 450 to 570m. Exposure is south-southwest. Geological base
(geomorphology) are serpentinites, in disintegration. Soil is humus silicate soil (ranker);
shallow (16-40 cm), dry; high skeletal structure (31-50%). Litter layer medium - unfavourable
humification process. Dense ground vegetation. Dense shrubs. Medium weediness. Ceno-
ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris) forest types on soils
on loess, silicate stones and limestone. Devastated Sessile oak forest (Coppice devastated
forest of Sessile oak) — even-aged (in the decomposition phase). Devastated (too sparse)
stand. Mixed stand (single-tree mixture) of rare dense canopy (0.5). In whole, the health of
stand does not satisfy. In terms of quality, it is a non-value stand (without technical wood).
High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand.

Table 3.24 Overview information of stand 23d in restoration site Vujan.
Category Explanation

Stand code

Stand area
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Restoration
measures

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Treatment of seedlings with a consortium plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (140, 2+0 of local provenance) and pubescent oak (1+0, 2+0 of
local provenance).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023

2024

2025

Planting 1100 seedlings/ha
Soil preparation for oak trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

24a

Forest located on the side and on very steep terrain (slope from 26° to 30°) - the slope is
uniform. Altitude 450 to 600m. West exposure. Geological base (geomorphology) are
serpentinites, in disintegration. Soil is humus silicate soil (ranker); shallow (16-40 cm), dry;
skeletal structure (11-30%). Litter layer medium present - unfavourable humification process.
Dense ground vegetation. Dense shrubs. Medium weediness. Ceno-ecological group of
Sessile oak and Turkey oak (Quercion petraea-cerris) forest types on different brown soils.
Group of ecological units of Sessile oak and Turkey oak (Quercetum petraea-cerris) forest
types on soils on loess, silicate stones and limestone. Mixed coppice Sessile oak forest
(Coppice Forest of Sessile oak and Turkey oak) — even-aged (in the decomposition phase).
Sparse stand. Mixed stand (single-tree mixture) of rare dense canopy (0.5). In whole, the
health of stand does not satisfy. In terms of quality, it is a non-value stand (without technical
wood). High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. Sessile oak trees are curved and tapering, with very long canopies (length
over 2/3 of the height of the trees) and eccentric canopies, 11-25% trees are damaged from
insects and phytopathological diseases, there are 26-40% dry and dry-topped trees, the health
condition is unsatisfactory. Turkey oak trees are curved and tapering, with long canopies
(length between 1/3 and 2/3 of the height of the trees) and eccentric canopies, 11-25% of the
trees are damaged from insects and phytopathological diseases, there are 26-40% dry and
dry-topped trees, the health condition is unsatisfactory.
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Table 3.25 Overview information of stand 24a in restoration site Vujan,
Category Explanation
Stand code 24a

Stand area 8.0 ha

Restoration
measures

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (140, 2+0 of local provenance) and pubescent oak (1+0, 2+0 of
local provenance).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023

2024

2025

Planting 1100 seedlings/ha
Soil preparation for oak trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

24c

Forest located on the ridge and on very steep terrain (slope from 16° to 20°) - concave slope
(bent). Altitude 579 to 600 m. Southwest exposure. Geological base (geomorphology) are
serpentinites, in disintegration. Soil is humus silicate soil (ranker); shallow (16-40 cm), dry.
There is no litter layer- very unfavourable humification process. Dense ground vegetation.
Medium dense shrubs. Medium weediness. Ceno-ecological group of Sessile oak and Turkey
oak (Quercion petraea-cerris) forest types on different brown soils. Group of ecological units
of Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on soils on loess,
silicate stones and limestone. Devastated Sessile oak forest (Coppice devastated forest of
Sessile oak) — even-aged (in the decomposition phase). Devastated (too sparse) stand. Mixed
stand (single-tree mixture) of very rare canopy (0.4). In whole, the health of stand does not
satisfy. In terms of quality, it is a non-value stand (without technical wood). High risk of insects.
High risk of forest fires. Improperly nurtured stand. Sessile oak trees are curved and tapering,
with very long canopies (length over 2/3 of the height of the trees) and eccentric canopies,
above 40% of the trees are damaged from insects and phytopathological diseases, there are
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above 40% dry and dry-topped trees, the health condition is unsatisfactory. Turkey oak trees
are curved and tapering, with very long canopies (length over 2/3 of the height of the trees)
and eccentric canopies, above 40% of the trees are damaged from insects and
phytopathological diseases, there are above 40% dry and dry-topped trees, the health
condition is very unsatisfactory.

Table 3.26 Overview information of stand 24c in restoration site Vujan.

Category

Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

25a

Explanation

24¢

0.52 ha

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting bacteria.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (140, 2+0 of local provenance) and pubescent oak (1+0, 2+0 of
local provenance).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

2023

2024

2025

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located on the side and on very steep terrain (slope from 26° to 30°) — slope fractured.
Altitude 520 to 745m. Exposure west-southwest. Geological base (geomorphology) are
serpentinites, in disintegration. Soil is humus silicate soil (ranker); shallow (16-40 cm), dry,
skeletal structure (11-30%). Litter layer abundantly presented (thin layer) - unfavourable
humification process. Dense ground vegetation. Very dense shrubs. Medium weediness.
Ceno-ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris) forest types
on different brown soils. Group of ecological units of Sessile oak and Turkey oak (Quercetum

46




petraea-cerris) forest
forest of Sessile oak

SUPERB — Deliverable 7.1 Demo area work plans L

types on soils on loess, silicate stones and limestone. Mixed coppice
(Coppice Forest of Sessile oak and Turkey oak) — even-aged (in the

optimal phase). Sparse stand. Mixed stand (single-tree mixture) of incomplete canopy (0.5 —
0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-value stand
(up to 20% of technical wood). High human threat. High risk of phytopathological diseases -
bark diseases. Improperly nurtured stand.

Table 3.27 Overview information of stand 25a in restoration site Vujan.

Category

Stand code
Stand area

Restoration
measures

Targeted

improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

Explanation
25a

13.12 ha

On 10.12 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 3.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 241, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

47




SUPERB — Deliverable 7.1 Demo area work plans e

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

26b

Forest located on the side and on very steep terrain (slope from 26° to 30°) - the slope is
uniform. Altitude 630 to 700m. Southwest exposure. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is humus silicate soll
(ranker); shallow (16-40 cm), dry. Litter layer is mediumly present - unfavourable humification
process. Medium dense ground vegetation. Dense shrubs. Medium weediness. Ceno-
ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris) forest types on
different brown soils. Group of ecological units of Sessile oak and Turkey oak (Quercetum
petraea-cerris) forest types on soils on loess, silicate stones and limestone. Mixed coppice
forest of Turkey oak (Coppice Forest of Sessile oak and Turkey oak) — even-aged (in the
decomposition phase). Sparse stand. Mixed stand (single-tree mixture) of incomplete canopy
(0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a non-value
stand (without technical wood). High risk of insects. High risk of phytopathological diseases -
bark diseases. Improperly nurtured stand. Turkey oak trees are curved and tapering, with long
canopies (length between 1/2 and 2/3 of the height of the trees) and eccentric canopies,
between 11-20% of the trees are damaged from insects and phytopathological diseases, there
are between 11-25% dry and dry-topped trees, the health condition is very unsatisfactory.
Sessile oak trees are curved and tapering, with long canopies (length between 1/2 and 2/3 of
the height of the trees) and eccentric canopies, between 11-25% of the trees are damaged
from insects and phytopathological diseases, there are between 11-25% dry and dry-topped
trees, the health condition is unsatisfactory.

Table 3.28 Overview information of stand 26b in restoration site Vujan.
Category Explanation
Stand code 26b

Stand area 2.64 ha

Restoration
measures

On 1.64 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 1.0 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement
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Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

2023

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

26d

Forest located on the side and on very steep terrain (slope from 26° to 30°) - the slope is
uniform. Altitude 570 to 620m. Southwest exposure. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; shallow (16-40 cm), dry, skeletal structure (11-30%). Litter layer is mediumly
present - unfavourable humification process. Dense ground vegetation. Dense shrubs. Low
weediness. Ceno-ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris)
forest types on different brown soils. Group of ecological units of Sessile oak and Turkey oak
(Quercetum petraea-cerris) forest types on soils on loess, silicate stones and limestone. Mixed
coppice forest of Turkey oak (Coppice forest of Sessile oak and Turkey oak) — even-aged (in
the optimal phase). Sparse stand. Mixed stand (single-tree mixture) of incomplete canopy
(0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-value
stand (up to 20% of technical wood). High risk of insects. High risk of phytopathological
diseases - bark diseases. Improperly nurtured stand. Sessile oak trees are curved and
tapering, with long canopies (length between 1/2 and 2/3 of the height of the trees) and
eccentric canopies, between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory. Turkey oak trees are curved and tapering, with long canopies
(length between 1/2 and 2/3 of the height of the trees) and eccentric canopies, between 11-
25% of the trees are damaged from insects and phytopathological diseases, there are
between 11-25% dry and dry-topped trees, the health condition is very unsatisfactory.
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Table 3.29 Overview information of stand 26d in restoration site Vujan.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

27a

Explanation
26d

2.15ha

On 1.65 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is the
most favourable way to restore these forests. Regeneration begins with a
preparatory - seed cut in the year of abundant seed production, whereby it is
first performed in places where there are already regeneration gaps.

On 0.5 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. Altitude 500 to 655m. Exposure is north-northwest. Geological base (geomorphology)
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is flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh, low skeletal structure (up to 10%). Litter
layer is mediumly present — a favourable humification process. Rare ground vegetation. Rare
shrubs. Low weediness. Ceno-ecological group of European beech (Fagenion submontanum)
forests on eutric and acidic brown soils. Group of ecological units of European beech
(Fagetum moesiacae submontanum) forest types on acidic brown soils and other soils. High
coppice forest of European beech — even-aged (in the maturing phase). Preserved stand.
Monoculture stand of complete canopy (0.7). In whole, the health of stand is mediocre. In
terms of quality, it is a medium-value stand (21-40% of technical wood). High risk of wind
damages. High risk of snow damages. Mediocre nurtured stand. European beech
Regeneration appear under thinned canopy, about 6 years old, and height about 35 cm, in
number does not satisfy (located on about 30 to 60% of the area of the section), good quality.
Norway maple Regeneration appear under thinned canopy, about 8 years old, and height
about 40 cm, localized on the surface of the section, good quality. European beech trees are
straight with medium diameter drop (medium solid wood), with short canopies (length between
1/4 and 1/3 of the height of the trees), up to 10% of the trees are damaged from wind, snow
and ice, up to 10% of the trees are damaged from phytopathological diseases, there are up to
10% dry and dry-topped trees, the health condition is mediocre.

Table 3.30 Overview information of stand 27a in restoration site Vujan.
Category Explanation

Stand code 27a

Stand area 7.97 ha

Restoration , . . .
measures Shelterwood cutting on circular areas with a long regeneration interval
Natural regeneration by shelterwood cutting of a long regeneration period is
performed with the aim of achieving the diversity of the future stand, which
ensures its durability and stability. Regeneration begins with preparatory cut
in order to create favourable conditions for the future seed production of the
best quality trees. Preparatory cut generally removes trees of poor quality,

trees from the understory, dry, dry-topped and other endangered trees.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment

Materials used Bird feeders and nesting boxes.

Plants -

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

2024
Shelterwood cutting on circular areas

2025
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Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

27¢

Forest located on the ridge and on very steep terrain (slope from 16° to 21°) - convex slope.
Altitude 530 to 600m. Geological base (geomorphology) is flysch and flioli sedimentary
complex — sandstone, in disintegration. Soil is distric brown or acidic brown soil; medium deep
(41-80 cm), fresh. Litter layer is mediumly present — unfavourable humification process.
Medium dense ground vegetation. Medium dense shrubs. Low weediness. Ceno-ecological
group of European beech (Fagenion submontanum) forests on eutric and acidic brown soils.
Group of ecological units of European beech and Sessile oak (Querco-Fagetum) forest types
on different brown soils and leached brown soils. Mixed coppice forest of European beech
(Coppice forest of European beech and Sessile oak) — even-aged (in the optimal phase).
Sparse stand. Mixed stand (single-tree and group mixture) of incomplete canopy (0.5-0.6). In
whole, the health of stand is mediocre. In terms of quality, it is a little-value stand (up to 20%
of technical wood). High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. European beech Regeneration appear under thinned canopy, about 7 years
old, and height about 50 cm, localized on the surface of the section, good quality. European
beech trees are curved with big diameter drop (low solid wood), with medium high canopies
(length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-
25% of the trees are damaged from phytopathological diseases, there are up to 10% dry and
dry-topped trees, the health condition is mediocre. Sessile oak trees are curved with big
diameter drop (low solid wood), with medium high canopies (length between 1/3 and 1/2 of
the height of the trees) and eccentric canopies, between 11-25% of the trees are damaged
from phytopathological diseases, there are up to 10% dry and dry-topped trees, the health
condition is mediocre.

Table 3.31 Overview information of stand 27c in restoration site Vujan.

Category Explanation
Stand code 27¢c

Stand area 1.51 ha

Restoration
measures

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.
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Plants

Beech (local prevenance) and Sessile oak (local provenance).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023

2024

Sowing 75 kg/ha of beech

Sowing 150 kg/ha of Sessile oak

Soil preparation for oak and beech

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

28b

Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. West exposure. Geological base (geomorphology) is flysch and flioli sedimentary
complex — sandstone, in disintegration. Soil is distric brown or acidic brown soil; medium deep
(41-80 cm), fresh. Litter layer is abundantly present - unfavourable humification process.
Dense ground vegetation. Dense shrubs. Low weediness. Ceno-ecological group of
Hungarian oak and Turkey oak (Quercion frainetto) forests on brown and leached soils. Group
of ecological units of Hungarian oak and Turkey oak (Quercetum frainetto-cerris petraetosum)
forest types on different brown soils and humus-silicate soils. Mixed coppice forest of Turkey
oak (Coppice forest of Hungarian oak and Turkey oak) — even-aged (in the optimal phase).
Sparse stand. Mixed stand (single-tree mixture) of incomplete canopy (0.5-0.6). In whole, the
health of stand does not satisfy. In terms of quality, it is a little-value stand (up to 20% technical
wood). Medium risk of insects. Medium risk of phytopathological diseases - bark diseases.
Improperly nurtured stand. Sessile oak Regeneration appear under thinned canopy, about 6
years old, and height about 30 cm, localized on the surface of the section, poor quality,
damaged by wildlife. Turkey oak Regeneration appear under thinned canopy, about 8 years
old, and height about 50 cm, localized on the surface of the section, poor quality. European
beech trees are curved with big diameter drop (low solid wood), between 11-25% of the trees
are damaged from phytopathological diseases, there are between 11-25% dry and dry-topped
trees, the health condition is mediocre. Sessile oak trees are curved and with big diameter
drop (low solid wood), with medium long canopies (length between 1/3 and 1/2 of the height
of the trees) and eccentric canopies, between 11-25% of the trees are damaged from insects
and phytopathological diseases, there are between 11-25% dry and dry-topped trees, the
health condition is unsatisfactory. Turkey oak trees are curved and with big diameter drop (low
solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees)
and eccentric canopies, between 11-20% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is mediocre. Hungarian oak trees are curved and with big diameter drop (low solid
wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-20% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory.

53



SUPERB — Deliverable 7.1 Demo area work plans L

Table 3.32 Overview information of stand 28b in restoration site Vujan.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

29a

Explanation
28b

4.24 ha

On 3.24 ha restoration measures are:
Shelterwood cutting on circular areas

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps.

On 1 ha restoration measure is:
Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. Altitude 500 to 710m. Exposure is north-northwest. Geological base (geomorphology)
is flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh. Litter layer is abundantly present — a
favourable humification process. Rare ground vegetation. Rare shrubs. Low weediness.
Ceno-ecological group of European beech (Fagenion submontanum) forests on eutric and
acidic brown soils. Group of ecological units of European beech (Fagetum moesiacae
submontanum) forest types on acidic brown soils and other soils. High coppice forest of
European beech — even-aged (in the maturing phase). Preserved stand. Monoculture stand
of complete canopy (0.7). In whole, the health of stand is mediocre. In terms of quality, it is a
medium-value stand (21-40% of technical wood). Medium risk of phytopathological diseases
- bark diseases. European beech Regeneration appear under thinned canopy, about 7 years
old, and height about 40 cm, in number does not satisfy (located on about 70 to 90% of the
area of the section), good quality. Norway maple Regeneration appear under full canopy,
about 8 years old, and height about 40 cm, localized on the surface of the section, good quality.
European beech trees are straight with medium diameter drop (medium solid wood), with short
canopies (length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, up to
10% of the trees are damaged from wind and snow, up to 10% of the trees are damaged from
phytopathological diseases, there are up to 10% dry and dry-topped trees, the health condition
is good.

Table 3.33 Overview information of stand 29a in restoration site Vujan.

Category Explanation
Stand code 29a

Stand area 6.52 ha

Restoration
measures

Shelterwood cutting

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment -

Materials used Bird feeders and nesting boxes.

Plants -

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
Shelterwood cutting

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
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Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

29b

Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. Altitude 560 to 660m. West exposure. Geological base (geomorphology) is flysch and
flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic brown
soil; medium deep (41-80 cm), fresh. Litter layer is abundantly present - unfavourable
humification process. Medium dense ground vegetation. Dense shrubs. Medium weediness.
Ceno-ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris) forest types
on different brown soils. Group of ecological units of Sessile oak and Turkey oak (Quercetum
petraea-cerris) forest types on soils on loess, silicate stones and limestone. Mixed coppice
forest of Sessile oak (Coppice forest of Sessile oak and Turkey oak) — even-aged (in the
optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of incomplete
canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
value stand (up to 20% of technical wood). High risk of insects. High risk of phytopathological
diseases - bark diseases. Improperly nurtured stand. Sessile oak Regeneration appear under
thinned canopy, about 7 years old, and height about 40 cm, localized on the surface of the
section, mediocre quality. Turkey oak Regeneration appear under thinned canopy, about 10
years old, and height about 60 cm, localized on the surface of the section, mediocre quality.
Sessile oak trees are curved and with big diameter drop (low solid wood), with medium long
canopies (length between 1/3 and 1/2 of the height of the trees) and eccentric canopies,
between 11-25% of the trees are damaged from insects and phytopathological diseases, there
are between 11-25% dry and dry-topped trees, the health condition is unsatisfactory. Turkey
oak trees are curved and with big diameter drop (low solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-
25% of the trees are damaged from insects and phytopathological diseases, there are
between 11-25% dry and dry-topped trees, the health condition is unsatisfactory.

Table 3.34 Overview information of stand 29b in restoration site Vujan.

Category Explanation
Stand code 29b

Stand area 7.58 ha

Restoration
measures

Shelterwood cutting on circular areas (3 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Targeted Improvement of resilience and biodiversity.
improvement
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Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023
2024

2025

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

29¢

Forest located on the side and on very steep terrain (slope from 21° to 25°) — convex slope.
Altitude 550 to 660m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; shallow (16-40 cm), fresh, high skeletal structure (31-50%). Medium dense ground
vegetation. Medium dense shrubs. Medium weediness. Ceno-ecological group of Sessile oak
and Turkey oak (Quercion petraea-cerris) forest types on different brown soils. Group of
ecological units of Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on
soils on loess, silicate stones and limestone. Mixed coppice forest of Sessile oak (Coppice
forest of Turkey oak and European beech) — even-aged (in the decomposition phase). Sparse
stand. Mixed stand (single-tree mixture) of rare canopy (0.5). In whole, the health of stand
does not satisfy. In terms of quality, it is a little-value stand (up to 20% of technical wood).
High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. Sessile oak Regeneration appear under thinned canopy, about 10 years old,
and height about 80 cm, localized on the surface of the section, mediocre quality. Turkey oak
Regeneration appear under thinned canopy, about 7 years old, and height about 60 cm,
localized on the surface of the section, mediocre quality. Turkey oak trees are curved and with
big diameter drop (low solid wood), with medium long canopies (length between 1/3 and 1/2
of the height of the trees) and eccentric canopies, between 11-25% of the trees are damaged
from insects and phytopathological diseases, there are between 11-25% dry and dry-topped
trees, the health condition is unsatisfactory. European beech trees are curved and with big
diameter drop (low solid wood), with medium long canopies (length between 1/3 and 1/2 of
the height of the trees), between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory. Sessile oak trees are curved and with big diameter drop (low solid
wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-25% of the trees are damaged from insects and
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phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory.

Table 3.35 Overview information of stand 29c in restoration site Vujan.

Category

Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment
Materials used

Plants

Posttreatment

Planning

30a

Explanation

29¢c

2.38 ha

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022
2023

2024

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located on the side and on very steep terrain (slope from 16° to 20°) — convex slope.
Altitude 500 to 680m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), fresh. Litter layer is poorly presented (thin layer) — very
unfavourable humification process. Medium dense ground vegetation. Dense shrubs. Low
weediness. Ceno-ecological group of Sessile oak and Turkey oak (Quercion petraea-cerris)
forest types on different brown soils. Group of ecological units of Sessile oak and Turkey oak
(Quercetum petraea-cerris) forest types on soils on loess, silicate stones and limestone. Mixed
coppice forest of Sessile oak (Coppice forest of Sessile oak and Turkey oak) — even-aged (in
the optimal phase). Sparse stand. Mixed stand (single-tree and group mixture) of incomplete
canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality, it is a little-
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value stand (up to 20% of technical wood). High risk of insects. High risk of phytopathological
diseases - bark diseases. Improperly nurtured stand. Sessile oak Regeneration appear under
thinned canopy, about 6 years old, and height about 30 cm, localized on the surface of the
section, mediocre quality. Turkey oak Regeneration appear under thinned canopy, about 8
years old, and height about 50 cm, localized on the surface of the section, mediocre quality.
Sessile oak trees are curved and with big diameter drop (low solid wood), with medium long
canopies (length between 1/3 and 1/2 of the height of the trees) and eccentric canopies,
between 16-40% of the trees are damaged from insects and phytopathological diseases, there
are between 11-25% dry and dry-topped trees, the health condition is unsatisfactory. Turkey
oak trees are curved and with big diameter drop (low solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-
25% of the trees are damaged from insects and phytopathological diseases, there are up to
10% dry and dry-topped trees, the health condition is mediocre.

Table 3.36 Overview information of stand 30a in restoration site Vujan.
Category Explanation

Stand code 30a

Stand area 6.77 ha

Restoration
measures

Shelterwood cutting on circular areas (3 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
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Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

31a

Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. Altitude 510 to 580m. Exposure is northwest. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh. Litter layer is poorly present (thin layer) —
unfavourable humification process. Medium rare ground vegetation. Medium rare shrubs. Low
weediness. Ceno-ecological group of European beech (Fagenion moesiacae submontanum)
forests on eutric and acidic brown soils. Group of ecological units of European beech and
Sessile oak (Querco-Fagetum) forest types on different brown and leached soils.

Mixed coppice forest of Sessile oak — even-aged (in the optimal phase). Preserved stand.
Mixed stand (single-tree and group mixture) of complete canopy (0.7). In whole, the health of
stand is mediocre. In terms of quality, it is a medium-value stand (up to 20% of technical
wood). High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. Sessile oak Regeneration appear under thinned canopy, about 7 years old,
and height about 40 cm, located on the surface of the section, in quality poor. Turkey oak
Regeneration appear under thinned canopy, about 8 years old, and height about 60 cm,
localized on the surface of the section, poor quality. Sessile oak trees are curved with high
diameter drop (low solid wood), with medium long canopies (length between 1/3 and 1/2 of
the height of the trees) and eccentric canopies, between 11-25% of the trees are damaged
from insects and phytopathological diseases, there are between 11-25% dry and dry-topped
trees, the health condition is unsatisfactory. European beech trees are curved with big
diameter drop (low solid wood), with medium long canopies (length between 1/3 and 1/2 of
the height of the trees) and eccentric canopies, between 11-25% of the trees are damaged
from insects and phytopathological diseases, there are up to 10% dry and dry-topped trees,
the health condition is mediocre.

Table 3.37 Overview information of stand 31a in restoration site Vujan.

Category Explanation

Stand code 31a

Stand area 2.43 ha

Restoration

measures Shelterwood cutting on circular areas (1 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Targeted Improvement of resilience and biodiversity.
improvement
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Pre-treatment Thermotherapy of acorns, treatment of seeds with a consortium of
germination and growth promoting bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

31b

Forest located on the side and on very steep terrain (slope from 16° to 20°) — slope is uniform.
Altitude 500 to 580m. Exposure is west-southwest. Geological base (geomorphology) is flysch
and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic
brown soil; medium deep (41-80 cm), fresh. Litter layer is abundantly presented (thin layer) —
unfavourable humification process. Medium dense ground vegetation. Medium dense shrubs.
Low weediness. Ceno-ecological group of Sessile oak and Turkey oak and Sessile oak
(Quercion petraea-cerris) forest types on different brown soils. Group of ecological units of
Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on soils on loess, silicate
stones and limestone. Mixed coppice forest of Sessile oak (Coppice forest of Turkey oak and
Sessile oak) — even-aged (in the optimal phase). Sparse stand. Mixed stand (single-tree and
group mixture) of incomplete canopy (0.5-0.6). In whole, the health of stand does not satisfy.
In terms of quality, it is a little-value stand (up to 20% of technical wood). High risk of insects.
High risk of phytopathological diseases - bark diseases. Improperly nurtured stand. Sessile
oak Regeneration appear under thinned canopy, about 7 years old, and height about 50 cm,
localized on the surface of the section, mediocre quality. Turkey oak Regeneration appear
under thinned canopy, about 7 years old, and height about 60 cm, localized on the surface of
the section, poor quality. Sessile oak trees are curved and with medium diameter drop
(medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of
the trees) and eccentric canopies, between 26-40% of the trees are damaged from insects
and phytopathological diseases, there are between 26-40% dry and dry-topped trees, the
health condition is unsatisfactory. Turkey oak trees are curved and with medium diameter drop
(medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of
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the trees) and eccentric canopies, between 11-25% of the trees are damaged from insects
and phytopathological diseases, there are between 11-25% dry and dry-topped trees, the
health condition is mediocre. European beech trees are curved and with medium diameter
drop (medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the
height of the trees) and eccentric canopies, between 11-25% of the trees are damaged from
insects and phytopathological diseases, there are up to 10% dry and dry-topped trees, the
health condition is mediocre.

Table 3.38 Overview information of stand 31b in restoration site Vujan.

Category

Stand code

Stand area

Restoration

measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

Explanation
31b

4.12 ha

Shelterwood cutting on circular areas (1 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of

unwanted species.
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31c

Forest located on the ridge and on very steep terrain (slope from 16° to 20°) — convex slope.
Altitude 520 to 579m. Exposure is southwest. Geological base (geomorphology) is flysch and
flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic brown
soil; shallow (16-40 cm), dry, skeletal structure (11-30%). Litter layer is medium present (thin
layer) — unfavourable humification process. Medium dense ground vegetation. Dense shrubs.
Medium weediness. Ceno-ecological group of Sessile oak and Turkey oak and Sessile oak
(Quercion petraea-cerris) forest types on different brown soils. Group of ecological units of
Sessile oak and Turkey oak (Quercetum petraea-cerris) forest types on soils on loess, silicate
stones and limestone. Mixed coppice forest of Sessile oak (Coppice forest of Turkey oak and
Sessile oak) — even-aged (in the decomposition phase). Sparse stand. Mixed stand (single-
tree and group mixture) of rare canopy (0.5). In whole, the health of stand does not satisfy. In
terms of quality, it is a little-value stand (up to 20% of technical wood). High risk of insects.
High risk of phytopathological diseases - bark diseases. Improperly nurtured stand. Sessile
oak Regeneration appear under thinned canopy, about 8 years old, and height about 50 cm,
localized on the surface of the section, poor quality. Turkey oak Regeneration appear under
thinned canopy, about 12 years old, and height about 60 cm, localized on the surface of the
section, poor quality. Sessile oak trees are curved and with big diameter drop (low solid wood),
with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-26% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory. Turkey oak trees are curved and with big diameter drop (low solid
wood), with medium long canopies (length between 1/3 and 1/2 of the height of the trees) and
eccentric canopies, between 11-25% of the trees are damaged from insects and
phytopathological diseases, there are between 11-25% dry and dry-topped trees, the health
condition is unsatisfactory.

Table 3.39 Overview information of stand 31c in restoration site Vujan.

Category Explanation
Stand code 31c

Stand area 0.69 ha
Restoration Reconstruction

measures

Targeted
improvement
Pre-treatment

Materials used

Plants

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Treatment of seedlings with a consortium of plant growth promoting
bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance) and noble deciduous trees -
Prunus avium, Crataegus monogyna (1+0, 2+0, 2+1, of local provenances).
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Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
Planning 2022

2023

2024

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

32a

Forest located on the side and on very steep terrain (slope from 21° to 25°) - the slope is
uniform. Altitude 440 to 560m. Exposure is northwest. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh, skeletal structure is low (up to 10%). Litter
layer is mediumly presented — favourable humification process. Rare ground vegetation. Rare
shrubs. Low weediness. Ceno-ecological group of European beech (Fagenion moesiacae
submontanum) forests on eutric and acidic brown soils. Group of ecological units of European
beech and Sessile oak (Querco-Fagetum) forest types on different brown and leached soils.
Mixed coppice forest of European beech —even-aged (in the optimal phase). Preserved stand.
Mixed stand (single-tree and group mixture) of complete canopy (0.7). In whole, the health of
stand is mediocre. In terms of quality, it is a medium-value stand (between 21-40% of technical
wood). High risk of insects. High risk of wind damages. Mediocre nurtured stand. European
beech Regeneration appear under thinned canopy, about 5 years old, and height about 30
cm, localized on the surface of the section, medium quality. Sessile oak Regeneration appear
under thinned canopy, about 6 years old, and height about 40 cm, located on the surface of
the section, medium quality. European beech trees are curved with medium diameter drop
(medium solid wood), with medium long canopies (length between 1/3 and 1/2 of the height of
the trees) and normally developed canopies, up to 10% of the trees are damaged from insects
and phytopathological diseases, there are up to 10% trees damaged from wind and snow,
there are up to 10% dry and dry-topped trees, the health condition is mediocre. Sessile oak
trees are curved with medium diameter drop (medium solid wood), with medium long canopies
(length between 1/3 and 1/2 of the height of the trees) and normally developed canopies, up
to 10% of the trees are damaged from insects and phytopathological diseases, there are
between 11-25% dry and dry-topped trees, the health condition is unsatisfactory.

Table 3.40 Overview information of stand 32a in restoration site Vujan.

Category Explanation

Stand code 32a
Stand area 4.46 ha

Restoration
measures

Shelterwood cutting on circular areas
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Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment

Materials used Bird feeders and nesting boxes.

Plants -

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Planning 2022
2023
2024

2025
Shelterwood cutting on circular areas

32b

Forest located on the ridge and on very steep terrain (slope from 16° to 20°) — convex slope.
Altitude 450 to 510m. Exposure is west. Geological base (geomorphology) is flysch and flioli
sedimentary complex — sandstone, in disintegration. Soil is distric brown or acidic brown soil;
medium deep (41-80 cm), dry, skeletal structure poor (up to 10%). Litter layer is abundantly
presented (medium thick layer) — unfavorable humification process. Medium dense ground
vegetation. Medium dense shrubs. Medium weediness. Ceno-ecological group of Sessile oak
and Turkey oak and Sessile oak (Quercion petraea-cerris) forest types on different brown
soils. Group of ecological units of Sessile oak and Turkey oak (Quercetum petraea-cerris)
forest types on soils on loess, silicate stones and limestone. Mixed coppice forest of Sessile
oak (Coppice forest of Turkey oak and Sessile oak) — even-aged (in the optimal phase).
Sparse stand. Mixed stand (single-tree mixture) of rare canopy (0.5-0.6). In whole, the health
of stand does not satisfy. In terms of quality, it is a little-value stand (up to 20% of technical
wood). High risk of insects. High risk of phytopathological diseases - bark diseases. Improperly
nurtured stand. Sessile oak Regeneration appear under thinned canopy, about 5 years old,
and height about 30 cm, localized on the surface of the section, poor quality. Sessile oak trees
are curved and with big diameter drop (low solid wood), with medium long canopies (length
between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-25% of
the trees are damaged from insects and phytopathological diseases, there are between 11-
25% dry and dry-topped trees, the health condition is unsatisfactory. Hungarian oak trees are
curved and with big diameter drop (low solid wood), with medium long canopies (length
between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-25% of
the trees are damaged from insects and phytopathological diseases, there are between 11-
25% dry and dry-topped trees, the health condition is unsatisfactory.
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Table 3.41 Overview information of stand 32b in restoration site Vujan.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment

Materials used

Plants

Posttreatment

Planning

32f

Explanation
32b

3.26 ha

Shelterwood cutting on circular areas (1 ha supplementary planting)

Natural regeneration with shelterwood cutting on smaller circular areas is
the most favourable way to restore these forests. Regeneration begins with
a preparatory - seed cut in the year of abundant seed production, whereby
it is first performed in places where there are already regeneration gaps. In
addition, it is planned supplementary planting in places where there are no
seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

Forest located in the bay and on very steep terrain (slope from 16° to 20°) — concave slope
(bent). Altitude 470 to 500m. Exposure is southwest. Geological base (geomorphology) is
flysch and flioli sedimentary complex — sandstone, in disintegration. Soil is distric brown or
acidic brown soil; medium deep (41-80 cm), fresh. Litter layer is medium present — favorable
humification process. Dense ground vegetation. Medium dense shrubs. Medium weediness.
Ceno-ecological group of Sessile oak and Turkey oak and Sessile oak (Quercion petraea-
cerris) forest types on different brown soils. Group of ecological units of Sessile oak and

66




SUPERB — Deliverable 7.1 Demo area work plans L

Turkey oak (Quercetum petraea-cerris) forest types on soils on loess, silicate stones and
limestone. Mixed coppice forest of Turkey oak (Coppice forest of Turkey oak and Sessile oak)
— even-aged (in the decomposition phase). Sparse stand. Mixed stand (group mixture) of
incomplete canopy (0.5-0.6). In whole, the health of stand does not satisfy. In terms of quality,
it is a non-value stand (without technical wood). High risk of insects. High risk of
phytopathological diseases - bark diseases. Improperly nurtured stand. Turkey oak trees are
curved and with big diameter drop (low solid wood), with medium long canopies (length
between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-25% of
the trees are damaged from insects and phytopathological diseases, there are between 11-
25% dry and dry-topped trees, the health condition is unsatisfactory. European beech trees
are curved and with big diameter drop (low solid wood), with medium long canopies (length
between 1/3 and 1/2 of the height of the trees) and eccentric canopies, between 11-25% of
the trees are damaged from insects and phytopathological diseases, there are between 11-
25% dry and dry-topped trees, the health condition is unsatisfactory.

Table 3.42 Overview information of stand 32f in restoration site Vujan.
Category Explanation
Stand code 32f

Stand area 0.67 ha

Restoration
measures

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Targeted Improvement of resilience and biodiversity.
improvement

Pre-treatment Treatment of seedlings with a consortium of plant growth promoting
bacteria.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Materials used Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Plants Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of
local provenance), noble deciduous trees - Prunus avium, Crataegus
monogyna (1+0, 2+0, 2+1, of local provenances).

Posttreatment Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Shelterwood cutting on circular areas

Planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

3.4 Site 4 -Zica
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Figure 3.4 Map of restoration site Zi¢a.

1a

Forest located on flat ground and on slightly sloping terrain (slope up to 5°) - the slope is
uniform. Altitude 220 to 235m. Without clear exposure. Geological base (geomorphology) is
loam (sandy clays), earthy structures (weathering crust). Soil is eutric brown or groves - on
alluvial, colluvial and aeolian sediments, very deep (over 120 cm) moist, without the presence
of skeletal structure. There is no threat of erosion - stable terrain in natural conditions. Litter
layerabundantly presented (medium-thick layer) - a favorable process of humification. Rare
ground vegetation. Rare shrubs. No weeds. Ceno-ecological group of Hungarian oak and
Turkey oak (Quercion frainetto) forest types on brown and leached soils. Mixed coppice forest
of Turkey oak (Coppice forest of Turkey oak and Hungarian oak) — even-aged (in the growing
phase). Preserved stand. Mixed stand (single-tree mixture) of dense canopy (0.8 - 0.9). Turkey

68



SUPERB — Deliverable 7.1 Demo area work plans L

oak trees are straight, with short canopies (length between 1/4 and 1/3 of the height of the
trees), there are 11-25% of dry and dry-topped trees, the health condition is good. Hungarian
oak trees are straight, with short canopies (length between 1/4 and 1/3 of the height of the
trees), dry and dry-topped trees are up to 10%, the health condition is good. In terms of quality,
it is @ medium-value stand (21-40% of technical wood). Turkey oak Regeneration appear
under thinned canopy, about 5 years old, and height about 40 cm, in number does not satisfy
(located on about 30 to 60% of the area of the section), good quality. Hungarian Regeneration
occurs under thinned canopy, localized on the surface of the section, good quality.

Table 3.43 Overview information of stand 1a in restoration site Zica.

Category
Stand code
Stand area

Restoration
measures

Targeted
improvement
Pre-treatment
Materials used

Plants

Posttreatment

Planning

Explanation

1a

1.2 ha

Reconstruction

The state of the stand in terms of quality, preservation, structure is
unfavourable, and it is necessary to perform a complete reconstruction. The
complete reconstruction is based on artificial restoration measures and,
depending on the state of the stand, it will be performed under the protection
of the canopy or without the protection of the canopy of the parent stand.

Improvement of resilience and biodiversity.

Shelterwood cutting with a short regeneration interval. Partial soil
preparation before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance) and Pedunculate oak (1+0, 2+0
of local provenance).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

Planting 2500 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2023
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.
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3.5 Site5-Cer

Figure 3.5 Map of restoration site Cer.

9a

Forest located on the side and on steep terrain (slope from 11° to 15°) - slope fractured.
Altitude 150 to 280m. Exposure south-southwest. Geological base (geomorphology) is
granodiorite, in disintegration. llimerized or leached soil, medium deep (41-80 cm), fresh. Litter
layer abundantly presented (thin layer) - a favorable process of humification. Medium-dense
ground vegetation. Medium-dense shrubs, the most common species are Rubus hitrus.
Medium weediness. Ceno-ecological group of Hungarian oak and Turkey oak (Quercion
frainetto) forest types on brown and leached soils. A group of ecological units a typical forest
of Hungarian oak and Turkey oak (Quercetum frainetto-cerris typicum) on brown leached soils.
Mixed coppice forest of Hungarian oak — even-aged (in the optimal phase). Preserved stand.
Mixed stand (single-tree mixture) of complete canopy (0.7). The overall health of the stand is
mediocre; quality of the stand is average (21-40% of technical wood); medium nurtured stand.
Hungarian oak trees are straight, with medium-long canopies (length between 1/3 and 1/2 the
height of the trees). Turkey oak trees are straight, with medium-long canopies (length between
1/3 and 1/2 of the height of the trees).

Table 3.44 Overview information of stand 9a in restoration site Cer.

Category Explanation

Stand code
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1.5 ha

Natural regeneration with shelterwood cutting and supplementary planting

Regeneration begins with a preparatory - seed cut in the year of abundant
seed production, whereby it is first performed in places where there are
already regeneration gaps. In addition, it is planned supplementary planting
in places where there are no seedlings or natural regeneration has failed.

Improvement of resilience and biodiversity.

Thermotherapy of acorns.
Shelterwood cutting with a short regeneration interval. Partial soil preparation
before sowing and planting spot preparation before planting.

Individual protection of seedlings or smaller areas will be applied if needed.
Bird feeders and nesting boxes.

Sessile oak (1+0, 2+0 of local provenance), Hungarian oak (1+0, 2+0 of local
provenance), noble deciduous trees - Prunus avium, Crataegus monogyna
(1+0, 2+0, 2+1, of local provenances).

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2022

2023

Shelterwood cutting on circular areas

Sowing 150 kg/ha and/or planting 1100 seedlings/ha

Soil preparation for oak and noble deciduous trees

Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2024
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

2025
Vegetation control, additional planting, cutting offshoots and shoots of
unwanted species.

3.6 Initial assessment of restoration sites

3.6.1

Objectives

The purpose of the initial forest inventory is to describe the state of the forest trees (if desired
dead wood) and optionally herb layer and to be able to assess future effects (success and
failures) of the measures on the ecosystem biodiversity and functions. The observations are
conducted and recorded at plot scale, in a sample design laid out over the restored areas
involving several aspects of the stand structure.

The initial assessment includes measurements of the adult trees, saplings and seedlings (and
optionally ground vegetation inventory of non-tree species). These aspects are described in

these guidelines.
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In case the restoration stand is located within the chronosequence stand, the forest inventory
information is retrieved from the WP6. However, for the restoration stands that are not inside
of the chronosequence stand, assessment of the initial forest state needs to be done.

3.6.2 Sampling design

The measurements are conducted at the sampling point (plot) scale. A regular sample design
of measurement plots is laid out depending on size of restoration site (Table 3.45).

Table 3.45 The criteria table of number of plots established accordingly to the size of the restoration
site.

Size of restoration site (ha) Number of plots

<1 ha
1-5ha

5-20ha
20-100 ha
100 — 1000 ha

Overall, the initial assessment is a simplified design of the chronosequence monitoring design.
It only has a central sampling point. In order to avoid biasing the location of the sampling points
(for example, by establishing them in the middle of a clearing, or seeking equidistance to trees
nearby), the location of the centre is randomly determined within the stand.

The random selection of plot positions is secured by walking a fixed number of steps in a fixed
direction from the stand border. This is a way to eliminate perception biases and tendencies
to position plot centres at a best spot, which could yield biased estimations of the total stand
density.

Concentric subplot design

Around each selected sampling point, concentric plots of different sizes are used to measure
the different components of forest structure, to ensure efficiency in the inventory effort (Figure
3.6). Accordingly, characteristics that require larger effort are measured over smaller plots,
whereas larger plots are employed to record rarer events only. To quickly decide in the field
which trees belong to each subplot type, you may simultaneously measure diameter at breast
height (dbh) and distance to plot centre. The different plot sizes (Figure 3.6) are designed to
be integer divisions of a hectare, to facilitate rapid in situ assessment of within-stand variability.
The different subplots involved are:
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Large tree subplot Overstory subplot Sapling subplot Seedling subplot

P12(N)

Q

5.64 m pl1{(:(92.82m
LG

(SW) (SE)

Figure 2. Field plot design for multilayered forest following a circular subplot design.

1. One large tree subplot (12.62 m radius) where only large adult trees (>27 cm dbh) will be
measured;

2. One overstory subplot (9.77 m radius) where all adult trees (> 7cm dbh) will be measured;

3. One sapling subplot (5.64 m radius) where the smaller trees (saplings) will be measured and
deadwood biomass will be assessed;

4. Four seedling subplots (2.82 m radius) where seedlings will be counted.

5. In addition, aground vegetation inventory of non-tree species will be done over 1-m quadrats
within seedling subplots.

Figure 3.6 Plot size to measure different components of forest structure.

In case bare land is afforested (stand after bark beetle calamity, or restoration focuses on
forest area expansion on former cropland), then only assessment of seedlings and sapling
subplots is established and recorded. In the subplots it is possible to make an additional
assessment of herb layer and dead wood. In case of an existing stand in which group or
selective fellings are carried out in combination with introducing new tree species, then the
large tree to seedling plots are established.

3.6.3 Timing

Data can be collected during a short campaign, as well as in third year of the project. Since
the initial assessment is a singular measurements campaign, it is possible to combine it with
other field measurements (e.g. WP6 monitoring).

3.6.4 Measurements

General information

The recorded data are collected in the Excel spreadsheet provided. General information is
recorded under the tab ‘Stand’. The tab ‘Stand’ include information of country, stand, stand
size and number of plots for the initial assessment. Second tab ‘Plot’ include the GPS
coordinates, specifying in the comments which is the geographical system employed for them
(please, use ESPG codes for national systems). Optionally, we can record approximate terrain
slope and aspect in the site. Relevant observations on the plot environment and location can
also be recorded (e.g., proximity to roads or infrastructure, recent management interventions,
previous land use) in the field ‘Comments’. Additionally, we add approximate percentages of
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coverage for each of the tree, shrub and the herbaceous layers, assessed visually and
expressed separately and not relatively to each other (their sum may therefore be higher than
100%). Tab ‘Species’ includes the species codes that are used across all demo areas. If
possible we provide suitable allometric models for the species in the demo area which can
make the best biomass predictions according to the local knowledge. There are additional
fields to add any relevant information concerning allometry: height or below ground biomass,
relevant references, etc.

Adult tree inventory (Large tree and overstory subplot)

The tree inventory includes all the standing, living or optionally dead adult trees (dbh > 7 cm).
Intermediate-sized trees (dbh between 7 and 27 cm) are measured on a 9.77-m radius plot,
whereas large trees (dbh > 27 cm) are measured on a 12.62 m-radius plot (Figure 3.6). In
each case, the species and dbh of all the corresponding trees are recorded. If decided to do
the optional assessment of dead trees, when the species of dead trees cannot be determined,
it should be recorded whether these are hardwood or softwood species.

Tree heights is determined for few living trees (only 3 measurements for each of the dominant
species present) trying to approximately cover the full range of tree heights and giving
measurement of one small, median and one tall tree. Height measurements are conducted
either on the intermediate sized trees from the 9.77 m-radius plots, or on the large trees from
the 12.62 m-radius plots. It is however important that each height measurement is linked to a
dbh measurement, and thus recorded at the row corresponding to the same tree (the rest of
rows can be left empty for height measurement). If dead top broken trees are found within the
plot their decay class is recorded according.

Saplings inventory (Saplings subplot)
Trees with dbh < 7 cm are also measured individually and recorded, as long as they are higher

than 1.30 m (saplings). These trees are measured only when they are at a distance within
5.64 m from the plot centre, to limit the surveying effort needed for these smaller trees.
Individual tree codes for saplings are start the count from “101”, to aid their distraction from
the bigger trees and facilitate the combination of overstory and sapling layers. If the height
measurement of the smaller tree was taken from one of these saplings, add its corresponding
height here alongside its dbh.

Seedlings inventory (Seedlings subplots)
For trees with height below 1.30 m measurement is based on counting each individual. The

counting is done over 4 different subplots of 2.82 m radius, which should be distributed
according to Figure 3.6. Using a telescopic pole, rapid counts of seedlings can be carried out
around each subplot centre. Record seedling counts per subplot grouped by species and
height class. The height classes only need to be determined approximately: below 20 cm
(class 1), 20 — 80 cm (class 2), or above 80 cm (class 3).

Optional additions to the initial assessment in the restoration stands
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Richness of ground vegetation using iNaturalist (Central quadrats at seedling subplots)
Each species of non-tree vascular plants (herbs, ferns, shrubs) present in each of the 1-m
quadrats within each seedlings subplots are identified using the iNaturalist application. To be
included in this list, plants can originate either within the quadrat, or outside it, as long as some
part of them is present either directly on the quadrat floor, or on its vertical projection, up to a
height of 5 m.

Before going in the field requires:

e Download the iNaturalist app for iPhone or Android.

e Create an account using the app or the website (https://www.inaturalist.org/home )

e Transmit your user information to SUPERB Wageningen team by email (gert-
jan.nabuurs@wur.nl, sara.filipek@wur.nl, silke.jacobs@wur.nl, bas.lerink@wur.nl).

Once in the field, you should follow the steps depicted in Figure 3.6 for any species you
observe in each quadrat and repeat the process for every seeding subplot (i.e., 4 quadrats
per plot). Use the Subplot codes to identify them as in Tables in Initial_forest_assessment
protocol. More information can be found on the web
(https://www.inaturalist.org/pages/getting%252Bstarted) or checking the tutorials of the
iNaturalist App (https://www.inaturalist.org/pages/video%252Btutorials ) where explanations
are given on how to add an observations using different devices or the website.

Lying deadwood (Saplings subplot)

For all lying deadwood pieces (diameter > 7 cm) found within the 5.64 m-radius saplings
subplot (Figure 3.7), the diameter at mid-length, total length, and decay class is recorded. For
pieces of deadwood intersecting the borderline, the criterion for inclusion is whether any part
of it within the 5.64 m distance of the plot centre as a diameter > 7 cm. It is recommended to
use a tree calliper for measuring lying deadwood diameter. The decay class is determined
according to the following categories: 1 —Sound (recently dead); 2 —Intermediate (partially
rotten); or 3 —rotten.

3.7 Costs assessment

The costs of restoration consist of direct cost of various restoration activities that are taken
place in restored sites. The direct costs are divided into several categories such as site
preparation (e.g. soil preparation - ploughing, topsoil removal), materials (e.g. wooden polls
for fences, fence net), plants (e.g. cost of seeds, seedlings, saplings) and labour costs (e.g.
person costs for soil preparation, planting, installing fences, maintenance like Vegetation
control, additional planting, cutting offshoots and shoots of unwanted species.).

Following cost assessment excludes overhead, opportunity costs, buying land (Table 3.46).
Table 3.46 Overview of the total direct restoration costs per site.

Cost category unit 2022 2023 2024 2025
Moravci
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4 Monitoring
4.1 Site and stand selection of chronosequence sites

4.1.1 Sampling design

Within the demo several relatively homogeneous landscape units have been selected. These
are “sites”. On each site, multiple stands represent a restoration chronosequence and within
each stand, up to 5 inventory plots are selected. Within this design, plots are the smallest
scale and minimum spatial unit of study. Plots therefore represent nested replicates within a
stand (or habitat) at a single point of restoration. A stand encompasses an area of continuous
habitat in the same condition (i.e. same stage of restoration). The area used for samplings
within a stand is approximately 1 ha. This is a size that is also used in a number of other large
projects quantifying biodiversity in forests (e. g. LIFEPLAN, Biodiversity Exploratories) and
thus ensures comparability of results. This size can capture much of stand level structural
heterogeneity. An acoustic recorder at the centre of 1 ha stand is also likely to represent the
birds/bats utilizing that habitat, rather than adjacent habitats. Similarly, several spatial
replicates of soil samples capture and represent soil conditions and biodiversity of the whole
stand. A site is a relatively homogenous landscape unit in terms of climate, topography,
geomorphology and soil type and encompasses stands across a restoration gradient. The
chronosequence consists of 6 stands within the same site that represent the same forest type
and cover a gradient from ‘disturbed or degraded/before restoration’ towards a ‘reference
ecosystem’ representing target conditions for restoration. In between these two end-members
of the restoration sequence, there are stands that have been restored in the past and
represent a chronosequence of stand development since restoration. See Figure 4.1 The
general sampling design within Serbian coppice foests demoFigure 4.1.

Site 1

De raded
/ ’
Restored 3

Restored \
Degraded

. Reference
Site 2 ’ Restored
/ Restored 1 \
Degraded

_ stands

Inventory plots
Reference [

Restored 4

Figure 4.1 The general sampling design within Serbian coppice foests demo
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4.2 Description of chronosequence sites
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Figure 4.2 Map of chronosequence site Moravc
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Table 4.1 Description of chronosequence site Moravci

Site_Stand

Moravci_oak_Degraded
stand

Moravci_oak_Restoration
1

SUPERB — Deliverable 7.1 Demo area work plans K
a Area Elevation Terrain Vegetation type
Lat_dec,Lon_dec siz Exposure Soil type 3 yp Tree species
code (ha) (m) slope (Forest type)
Coeno-ecological
& Quercus cerris (0.3),
group of forest type
. . Quercus petraea
. - Quercion frainetto
Dystric brown (0.3), Quercus
. forest on brown .
or acid brown . . frainetto (0.2),
. . soils, and lessive .
soil, medium varieties of some Fraxinus ornus (0.2),
44.23668190, 42 3.35 | 150-256 W 51.25° deep (41-80 brown soils. Forest Tilia platyphyllos,
20.265463069 ha [m cm), moist. Carpinus betulus,
type: Quercetum .
Unfavorable . ) Prunus avium,
e frainetto-cerris L
humification Robinia
petraetosum forest N
process . pseudoacacia, Pinus
on different brown .
- nigra, Other
and humus-siliceous
: hardwoods
soils.
Coeno-ecological
group of forest type
. - Quercion frainetto
Dystric brown Q f .
. forest on brown Quercus cerris (0.6),
or acid brown . . .
. . soils, and lessive Quercus frainetto
soil, medium varieties of some (0.4), Carpinus
44.23500000, 8.81 [150-250 . |deep (41-80 . » Larp .
2a E-SE 16-20 . brown soils. Forest |[betulus, Fraxinus
20.27527778 ha |m cm), moist.
type: Quercetum ornus, Prunus
Unfavorable . . .
e . frainetto-cerris avium, Other
humification ) .
carpinetosum betuli | hardwoods
process

on brown and
leached soils and on
deluvium
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[\ CTENII I E R ES G 1Tl 44.23388889,

Dystric brown
or acid brown
soil, medium

Coeno-ecological
group of forest type
- Quercion frainetto
forest on brown
soils, and lessive

Quercus cerris (0.5),
Quercus frainetto
(0.5), Carpinus
betulus, Tilia

W TEN I E ML ES G e 1l 44.23416667,

W CTENIS I E ML ES I e 1 W 44.23222222,

frainetto-cerris

32 16.42 | 160-256 S.SW 16-20° deep (41-80 varieties of some cordata, Prunus
20.26361111 ha [m cm), moist. brown soils. Forest |avium, Fraxinus
Unfavorable type: Quercetum ornus, Robinia
humification frainetto-cerris pseudoacacia,
process typicum on brown Quercus petraea,
and lessive varieties | Other hardwoods
of some brown soils
Coeno-ecological
group of forest type | Quercus cerris (0.5),
Dystric brown |- Quercion frainetto | Quercus frainetto
or acid brown | forest on brown (0.5), Carpinus
soil, medium soils, and lessive betulus, Tilia
33 16.42 [ 160-256 S.SW 16-20° deep (41-80 varieties of some cordata, Prunus
20.26444444 ha [m cm), moist. brown soils. Forest |avium, Fraxinus
Unfavorable type: Quercetum ornus, Robinia
humification frainetto-cerris pseudoacacia,
process typicum on brown Quercus petraea,
and lessive varieties | Other hardwoods
of some brown soils
. C -ecological .
Dystric brown oeno-ecologica Quercus cerris (0.5),
. group of forest type .
or acid brown . . Quercus frainetto
. . - Quercion frainetto .
soil, medium (0.5), Carpinus
forest on brown .
33 16.42 [ 160-256 S.SW 16-20° deep (41-80 soils. and lessive betulus, Tilia
20.27138889 ha |m cm), moist. o cordata, Prunus
varieties of some . .
Unfavorable . avium, Fraxinus
e brown soils. Forest L
humification ornus, Robinia
type: Quercetum .
process pseudoacacia,
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Moravci_oak_Reference
stand

typicum on brown
and lessive varieties
of some brown soils

Quercus petraea,
Other hardwoods

44.23666667,
20.26837326

1c

5.79
ha

150-230
m

NW

16-20°

Brown soil on
limestone and
dolomite,
medium-deep
(41-80 cm),
moist.
Favorable
humification
process.

Coeno-ecological
group of forest type
- Quercion frainetto
forest on brown
soils, and lessive
varieties of some
brown soils. Forest
type: Quercetum
frainetto-cerris
carpinetosum betuli
on brown and
leached soils and on
deluvium

Carpinus betulus
(0.4), Quercus cerris
(0.1),Fagus sylvatica
(0.2), Quercus robur
(0.1), Quercus
frainetto (0.1), Tilia
platyphyllos (0.1),
Quercus petraea,
Fraxinus ornus,
Robinia
pseudoacacia, Other
hardwoods
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4.2.2 Vujan site
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Figure 4.3 Map of chronosequence site Vujan
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Table 4.2 Overview of information for Vujan chronosequence site

Stand Area Elevation Terrain Vegetation type
Site_Stand Lat_dec,Lon_dec size Exposure Soil type g P Tree species
code (ha) (m) slope (Forest type)
Coeno-ecological
Dystric brown | group of forest type Quercus petraea
: : (0.6), Quercus cerris
or acid brown |- Quercion petraea-
. . . (0.3), Quercus
soil, medium cerris forest on frainetto (0.1), Fagus
41- iffi f o
Vujan_oak_Degraded  [PERJPYEECTA 20a | 677 (500680 |\ oo | 16900 S:)'f’;oisfp Slroi/r:r;tmtlz, pi;fest sylvatica, Fraxinus
stand 20.45444444 ha |m ! ! ' ornus, Sorbus
very type: Quercetum C .
. torminalis, Carpinus
unfavorable petraea-cerris forest
e ) betulus, Ostrya
humification on soils on loess, s
. carpinifolia, Other
process silicate rocks and
. hardwoods
limestone
Coeno-ecological
group O.f fores‘t type Quercus cerris (0.4),
, - Quercion frainetto .
Dystric brown Quercus frainetto
. forest on brown .
or acid brown soils. and lessive (0.2), Carpinus
soil, medium variéties of some betulus, Other
Vujan_oak_Restoration 1 43.97333333, 28b 4.24 650 m w 21-25° deep (41._80 brown soils. Forest ha.rdwoods, Prunus
20.46194444 ha cm); moist; avium, Fagus
type: Quercetum .
unfavorable . . sylvatica (0.2),
. frainetto-cerris
humification Quercus petraea,
petraetosum forest .
process . (0.1), Fraxinus ornus,
on different brown
e Acer campestre
and humus-siliceous
soils
Dystric brown | Coeno-ecological Quercus petraea
Vujan_oak_Restoration 2 43.97222222, 32b 3.26 1 450-510 w 16-20° |or acid brown | group of forest type |(0.7), Quercus
20.44916667 ha |m . . . .
soil, medium - Quercion petraea- |frainetto (0.3),
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deep (41-80
cm); dry; poor
skeletal
structure (to

cerris forest on
different types of
brown soils. Forest
type: Quercetum

Quercus cerris,
Fagus sylvatica,
Other hardwoods,
Fraxinus ornus

10%); petraea-cerris forest
unfavorable on soils on loess,
humification silicate rocks and
process limestone
Humus- Coeno-ecological
siliceous soil group of forest type Quercus cerris (0.5),
(ranker); - Quercion petraea-
. Quercus petraea
shallow (16-40 | cerris forest on .
cm), dry; different types of (0.4), Fagus sylvatica
: : 43.98055556, 2.64 |630-700 R D VP (0.1), Fraxinus ornus,
Vujan_oak_Restoration 3 26b SW 26-30° |[skeletal brown soils. Forest
20.45916667 ha |m Acer
structure (11- [type: Quercetum
. pseudoplatanus,
30%); petraea-cerris forest
. Acer campestre,
unfavorable on soils on loess, .
I . Sorbus torminalis
humification silicate rocks and
process limestone
Humus- Coeno-ecological
siliceous soil group of forest type Quercus cerris (0.5),
(ranker); - Quercion petraea-
) Quercus petraea
shallow (16-40 | cerris forest on .
cm), dry; different types of (0.4), Fagus sylvatica
: : 43.98055556, 2.64 |630-700 . + Ary; P (0.1), Fraxinus ornus,
Vujan_oak_Restoration 4 26b SW 26-30° | skeletal brown soils. Forest
20.45861111 ha |m Acer
structure (11- [type: Quercetum
. pseudoplatanus,
30%); petraea-cerris forest
. Acer campestre,
unfavorable on soils on loess, L
N . Sorbus torminalis
humification silicate rocks and
process limestone
Dystri -ecological Fi lvati .
Vujan_oak_Reference  [EERZLIIPS 8.94 |530-755 , | Bystric brown -} Coeno-ecological | Fagus sylvatica (0.9),
26a NW 21-25° |or acid brown [group of mountain | Other hardwoods
stand 20.459234 ha |m

soil, medium

beech forest

(0.1)
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Vujan_beech_Degraded
stand

Vujan_beech_Restoration
1

deep (41-80
cm); moist;
favorable
humification
process

(Fagenion
moesiacae
submontanum) on
eutric and acid
brown soils. Forest
type: Querco-
Fagetum on
different brown and
lessive varieties of
some brown soils

Dystric brown

Coeno-ecological
group of mountain
beech forest

Fagus sylvatica (0.9),
Acer pseudoplatanus

. (Fagenion (0.1), Quercus
or acid brown . .
. moesiacae petraea, Carpinus
soil; shallow montanum) on betulus (0.1), Tilia
43.97444444, 28a 10.921650-682 NW 26-30° (16-40 cm), different types of tomentosc.1 .;orbus
20.46444444 ha |m moist; YP ntosa,
brown soils. Forest | torminalis, Quercus
favorable type: Fagetum frainetto, Prunus
humification ype: rag . /
rocess moesiacae avium, Quercus
P montanum on cerris (0.5), Fraxinus
different types of ornus
brown soils
Coeno-ecological
Dystric brown | group of mountain
or‘aud br-own beech forest Quercus cerris (1.0),
soil, medium (Fagenion Acer
43.97686763, 7.99 |710-856 . |deep (41-80 moesiacae
20.46362534 275 ha |m N-NW 26-30 cm); moist; montanum) on pseudoplqtanus,
. Prunus avium, Acer
unfavorable different types of
N ) campestre
humification brown soils. Forest
process type: Fagetum

moesiacae
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A UET I T MR CH CIET M 43.97651368,

Vujan_beech_Restoration
3

Vujan_beech_Restoration
4

montanum on
different types of
brown soils

Dystric brown
or acid brown
soil, medium

Coeno-ecological
group of mountain
beech forest
(Fagenion
moesiacae
montanum) on

Quercus cerris (1.0),
Acer

7.99 | 710-856 deep (41-80 )
2 - 26-30°
20.46303726 7b ha |'m N-NW 6-30 cm); moist; different T(ypes of pseudop/qtanus,
brown soils. Forest | Prunus avium, Acer
unfavorable type: Fagetum campestre
humification ype: a8 P
moesiacae
process
montanum on
different types of
brown soils
or acid brown group . vP
. - Quercion petraea-
soil; shallow cerris forest on
(16-40 cm), different tvoes of Quercus petraea
43.979603, Jeq | 215 |570620 |, Je.age | drvi skeletal | (IS Soil‘; pForest (0.4), Quercus cerris
20.460274 ha |m structure (11- tvpe: Querc.etum (0.5), Other
30%); ype: i hardwoods (0.1)
petraea-cerris forest
unfavorable .
o on soils on loess,
humification .
silicate rocks and
process .
limestone
Dystric brown | Coeno-ecological
or acid brown | group of forest type | Quercus petraea
43.979696, 264 2.15 | 570-620 SW 26-30° soil; shallow - Quercion petraea- |(0.4), Quercus cerris
20.460038 ha |m (16-40 cm), cerris forest on (0.5), Other
dry; skeletal different types of hardwoods (0.1)

structure (11-

brown soils. Forest
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30%); type: Quercetum
unfavorable petraea-cerris forest
humification on soils on loess,
process silicate rocks and
limestone
Humus- Coeno-ecological
siliceous soil group of forest type Quercus cerris (0.5),
(ranker); - Quercion petraea-
. Quercus petraea
shallow (16-40 | cerris forest on .
cm), dry; different types of (0.4), Fagus sylvatica
43.980192, 2.64 |630-700 . , ArY; P (0.1), Fraxinus ornus,
26b SW 26-30° | skeletal brown soils. Forest
20.460052 ha |m Acer
structure (11- [type: Quercetum
. pseudoplatanus,
30%); petraea-cerris forest
) Acer campestre,
unfavorable on soils on loess, L
—— . Sorbus torminalis
humification silicate rocks and
process limestone
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4.2.3 VracevSnica site

\]

Qe
. G racevsnica_Fagus Res 3
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Figure 4.4 Map of chronosequence site Vracev$nica
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Table 4.3 Overview of information for Vracev$nica chronosequence site

Site_Stand

Vraéevsnica_oak_Degraded stand

VracevSnica_oak_Restoration 1

Stan Area . Terrai Vegetation
Lat_dec,Lon_de Elevatio Exposur . .
c d il Soil type type (Forest  Tree species
code (ha) slope type)
44.065649 8c 7.16 |410-530 |W-NW 26-30° | Dystric Coeno- Quercus
20.603516 ha m brown or ecological cerris (0.5),
acid brown | group of forest | Quercus
soil, shallow | type - frainetto
(16-40 cm), | Quercion (0.4),
dry; very frainetto Fraxinus
unfavorable |forest on ornus (0.1),
humificatio | brown soils, Carpinus
n process and lessive betulus, Tilia
varieties of tomentosa,
some brown Robinia
soils. Forest pseudoacacia
type: , Fagus
Quercetum sylvatica,
frainetto-cerris | Acer
typicum forest | platanoides,
on leached Sorbus
brown soils torminalis
44.070898, 9a 2.77 |440-550 |SE 16-20° | Dystric Coeno- Fagus
20.602190 ha m brown or ecological sylvatica
acid brown | group of (0.8),
soil, deep mountain Carpinus
(81-120 beech forest | betulus (0.1),
cm), moist; | (Fagenion Quercus
favorable moesiacae cerris,
humificatio |submontanum | Quercus
n process ) on eutric and | frainetto,
acid brown Quercus
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Vracevsnica_oak_Restoration 2

VracevSnica_oak_Restoration 3

soils. Forest petraea, Acer
type: Fagetum | campestre
moesiacae
submontanum
on acid brown
soils and other
soil types
44.076792, 19c 4,02 |570-660 |E-SE 11-15° | Dystric Coeno- Quercus
20.589484 ha m brown or ecological petraea (0.7),
acidic group of forest | Quercus
brown soil, |type - cerris (0.2),
medium Quercion Other
deep (41-80 | petraea-cerris | hardwoods
cm); moist; | forest on (0.1)
unfavorable | different types
humificatio | of brown soils.
n process Forest type:
Quercetum
petraea-cerris
forest on soils
on loess,
silicate rocks
and limestone
44.063088, 6a 13.4 |390-550 |W-SW 21-25° | Dystric Coeno- Quercus
20.609269 Oha |m brown or ecological frainetto
acid brown | group of forest | (0.7), Quercus
soil, type - cerris (0.3),
medium Quercion Sorbus
deep (41- frainetto torminalis,
80cm); forest on Carpinus
fresh; poor | brown sails, betulus,
skeletal and lessive Fagus
structure varieties of sylvatica,
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Vracevsnica_oak_Restoration 4

(10%); some brown Fraxinus
unfavorable | soils. Forest ornus, Acer
humificatio |type: campestre,
n process Quercetum Other

frainetto-cerris | hardwoods

typicum on

brown and

lessive

varieties of

some brown

soils

44.063183, 6a 13.4 |390-550 |W-SW 21-25° | Dystric Coeno- Quercus
20.609380 Oha |m brown or ecological frainetto

acid brown | group of forest | (0.7), Quercus
soil, type - cerris (0.3),
medium Quercion Sorbus
deep (41- frainetto torminalis,
80cm); forest on Carpinus
fresh; poor | brown sails, betulus,
skeletal and lessive Fagus
structure varieties of sylvatica,
(10%); some brown Fraxinus
unfavorable | soils. Forest ornus, Acer
humificatio |type: campestre,
n process Quercetum Other

frainetto-cerris | hardwoods

typicum on

brown and

lessive

varieties of

some brown

soils
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Vracevsnica_oak_Reference stand 44.0812561, 19b |1.62 |640-690 |S-SE 16-20° | Dystric Coeno- Quercus
20.587897 ha m brown or ecological petraea (0.6),
acidic group of forest | Fagus
brown soil, |type - sylvatica
medium Quercion (0.1), Quercus
deep (41-80 | petraea-cerris | cerris (0.2),
cm); moist; | forest on Other

favorable different types | hardwoods
humificatio | of brown soils. |(0.1)

n process Forest type:
Quercetum
petraea-cerris
forest on soils
on loess,
silicate rocks
and limestone

VracevSnica_beech_Degraded stand 44.083518, 18c |1.05 |610-660 |SE 16-20° | Dystric Coeno- Fagus
20.587588 ha m brown or ecological sylvatica
acid brown | group of (0.5), Quercus
soil, deep mountain frainetto
(81-120 beech forest (0.1), Quercus
cm), moist; | (Fagenion cerris (0.2),
favorable moesiacae Other

humificatio |submontanum | hardwoods
n process ) on eutric and | (0.2)

acid brown
soils. Forest
type: Fagetum
moesiacae
submontanum
on acid brown
soils and other
soil types
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Vracevsnica_beech_Restoration 1

Vraéevsnica_beech_Restoration 2

44.082949, 18c 1.05 |610-660 |SE 16-20° | Dystric Coeno- Fagus
20.587403 ha m brown or ecological sylvatica
acid brown | group of (0.5), Quercus
soil, deep mountain frainetto
(81-120 beech forest (0.1), Quercus
cm), moist; | (Fagenion cerris (0.2),
favorable moesiacae Other
humificatio |submontanum | hardwoods
n process ) on eutric and | (0.2)
acid brown
soils. Forest
type: Fagetum
moesiacae
submontanum
on acid brown
soils and other
soil types
44.066168, 7a 8.14 [410-510 |SE-SW 21-25° | Dystric Coeno- Fagus
20.604497 ha m brown or ecological sylvatica
acid brown | group of (0.9), Quercus
soil, mountain petraea (0.1),
medium beech forest Carpinus
deep (41-80 | (Fagenion betulus,
cm); moist; | moesiacae Quercus
favorable submontanum | cerris
humificatio |) on eutric and
n process acid brown
soils. Forest
type: Querco-
Fagetum on
different
brown and
lessive
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varieties of

some brown

soils

Vracdevsnica_beech_Restoration 3 44.070615, 8a 5.95 [430-520 |NW 21-25° | Dystric Coeno- Fagus
20.602240 ha m brown or ecological sylvatica

acidic group of (0.9),
brown soil, | mountain Carpinus
medium beech forest betulus, Tilia
deep (41-80 | (Fagenion platyphyllos,
cm); moist; | moesiacae Sorbus

favorable submontanum | torminalis
humificatio |) on eutric and
n process acid brown
soils. Forest
type: Fagetum
moesiacae
submontanum
on acid brown
soils and other

soil types
Vracevsnica_beech_Restoration 4 44.070989, 12b  |3.71 |440-590 |SW-NW [16-20° | Dystric Coeno- Fagus
20.600407 ha m brown or ecological sylvatica
acidic group of (0.9), Other
brown soil, | mountain hardwoods
medium beech forest (0.1)

deep (41-80 | (Fagenion
cm); moist; | moesiacae
favorable submontanum
humificatio |) on eutric and
n process acid brown
soils. Forest
type: Fagetum
moesiacae
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submontanum
on acid brown
soils and other

soil types
VracevSnica_beech_Reference stand 44.069918, 20a |9.94 |420-570 |NE 26-30° | Dystric Coeno- Fagus
20.600708 ha m brown or ecological sylvatica
acidic group of (1.0),
brown soil, | mountain Carpinus
deep (81- beech forest betulus,
120 cm); (Fagenion Quercus
moist; moesiacae cerris,

favorable submontanum | Quercus
humificatio |)on eutric and | frainetto,
n process acid brown Quercus
soils. Forest petraea
type: Fagetum
moesiacae
submontanum
on acid brown
soils and other
soil types
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4.2.4 Zita site
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Figure 4.5 Map of chronosequence site Zi¢a
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Table 4.4 Overview of information for Ziéa chronosequence site

Site_Stand

Zica_oak_Degraded
stand

Zi¢a_oak_Restoration 1

Area
. El ti T i V tation t .
Lat_dec,Lon_dec Compartment size evation Exposure errain Soil type egetation type Tree species
(m) slope (Forest type)
(-
Coeno-
ecological group
Eutric brown of forest type - .
. . . | Carpinus
soil or grove Carpinion betuli
soil - on illyrico betulus,
. . (0.6),
alluvial, moesiacum
. . Quercus
colluvial and (Quercenion
2.55 |215-255 aeolian roboris robur (0.3),
43.692432,20.639532 1d ) NW to 5° . Quercus
ha m sediments; very | planarum) on .
. frainetto
deep (above different (0.1)
120 cm); moist, | varieties of o
. Quercus
favorable semigley and .
e ) cerris, Other
humification alluvial brown
. hardwoods
process soils on grove
soils and
pastures
Eutric brown
soil or grove Coeno-
soil - on ecological group Quercus
. cerris (0.6),
alluvial, of forest type -
. . Quercus
colluvial and Quercion frainetto
4.02 |220-2 li ] f
43.692480,20.644388 1a 02 |220:235 1 tose |2°0"an Jrainetto forest |, 3
ha m sediments; very | on brown sails,
. Quercus
deep (above and lessive
. . petraea
120 cm); moist, | varieties of
(0.1), Acer
favorable some brown
e . campestre
humification soils
process
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Zi¢a_oak_Restoration 2

Zica_oak_Restoration 3

Zi¢a_oak_Restoration 4

Eutric brown

soil or grove Coeno-
soil - on ecological grou Quercus
. gical group cerris (0.6),
alluvial, of forest type -
. . Quercus
colluvial and Quercion .
4,02 |220-235 aeolian frainetto forest frainetto
43.692394,20.642244 1a na to 5° . ) (0.3),
ha m sediments; very | on brown sails,
. Quercus
deep (above and lessive otraea
120 cm); moist, | varieties of P
(0.1), Acer
favorable some brown
e . campestre
humification soils
process
Eutric brown
soil or grove Coeno-
soil - on ecological grou Quercus
. BICATBIOUP | opris (0.7),
alluvial, of forest type -
. . Quercus
colluvial and Quercion .
5.60 |225-260 aeolian frainetto forest frainetto
43.691302,20.641385 1c N 6-10° . ) (0.3),
ha m sediments; very | on brown soils, .
. Carpinus
deep (above and lessive
. L betulus,
120 cm); moist, | varieties of
Quercus
favorable some brown
e L . petraea
humification soils.
process
Eutric brown Quercus
. Coeno- .
soil or grove . cerris (0.7),
. ecological group
soil - on Quercus
alluvial of forest type - frainetto
5.60 |225-260 ’ uercion
43.690663,20.640501 1c N 6-10° | colluvial and Q . (0.3),
ha m . frainetto forest .
aeolian . Carpinus
. on brown soils,
sediments; very . betulus,
and lessive
deep (above varieties of Quercus
120 cm); moist, petraea
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favorable some brown
humification soils.
process
uercus
Humus- Coeno- Q .
. . . cerris (0.7),
siliceous soil ecological group
Quercus
(ranker) - of forest type - .
. . frainetto
dystric; Quercion (0.2)
. 1.29 | 250-2 medium frainetto forest o
43.679544,20.647847 1 912°0-2%0 21250 |Medium deep | frainetto forest |, o
ha m (41-80 cm), on brown soils,
. . petraea
moist; and lessive
. (0.1),
favorable varieties of .
cpe s Fraxinus
humification some brown
. ornus, Acer
process soils
campestre
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4.3 Description of monitoring measures

Plot based forest inventory:

Over the three forthcoming years, regular plot-based inventory of trees is conducted once in
several inventory plot for evaluation of the success of natural regeneration. It includes
identifying causes of tree mortality, and assessment of biodiversity. For ground vegetation, we
mainly follow the ICP Forest guidelines (Canullo et al. 2011), which in short means that herb
layer species richness and abundance is assessed. Temporal replicates are not needed for
regular forest inventory work, so the data are acquired during a short campaign. It would be
desirable to also survey tree-related microhabitats as indicators for the potential presence of
certain taxa of forest-dwelling species. This survey, which follows a catalogue developed by
Kraus et al. (2016), is an optional component. In addition, data on non-tree species are
collected using iNaturalist app, to compare the benefit from citizen science approaches in
ecosystem regeneration projects. See protocol below for more information.

Soil carbon and soil biological activity

In all inventory plots a single assessment of soil carbon and soil biological activity/diversity
takes place in the first two years of the project (see Table 4.5). For this purpose, the KU Leuven
team is carrying out the soil sampling.

High-throughput biodiversity data: DNA metabarcoding & bioacoustics

In addition, sampling of flying insects, soil fungi and plants, bioacoustics recording of animals
takes place each year because these are taxonomic groups that most likely show a rapid
response to restoration activities. Used approach requires that surveying and sampling are
more spread in space and time over each of the three years. The reason for carrying out
campaigns over several years is to capture temporal variability in the abundance and activity
of different species, and to assess the effectiveness of methods employed to assess
biodiversity. This enable a power analysis to determine the level of evidence that the sampling
scheme can prove. Soil samples are collected during a single field visit, but acoustic
recordings require at least a week, and we are limited by the number of recorders we can
provide. Malaise traps do not require maintenance before collection but should be deployed
for a minimum of one week.

Remote sensing
Finally, multispectral drone surveys and ground-based LiDAR surveys is carried out once over
the project time spam.

4.4 Planning of monitoring

Table 4.5 Overview of planned monitoring measures in Serbian coppice forest demo

Activity | year 2022 ‘ | year 2023 lll year 2024
[ April | May | June | July | April | May [ June | May [ June | July |

VraéevSnica_Fagus

Site selection

Selection of
stands within
the site
Marking the
centre of the
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stands in the
field

Georeferencing

Creating GIS
files

Setting malaise
traps for aerial
insect
sampling

Insect
sampling

Removing
malaise traps
from the field

Soil sampling
for arthropods

Installation of
bioacoustics
recorders

Changing the
location of
bioacoustics
recorders

Collection of
bioacoustics
data

Forest

inventory

Soil sampling
for
metabarcoding

Remote
sensing

Site selection OL

Selection of
stands within
the site

Marking the
center of the
stands in the
field

Georeferencing

Creating GIS
files

Setting malaise
traps for aerial
insect
sampling

Insect
sampling

Removing
malaise traps
from the field

GT
GIS
KLP KLP KLP
INS INS INS INS INS | INS
UKL UKL UKL
ART ART ART
BAS BAS BAS
PLK PLK PLK
POD | POD POD |(POD | POD | POD
INV
ZEM
DD | DD
VracevSnica_Quercus
SS
CS
GT
GIS
KLP KLP KLP
INS INS INS INS INS | INS
UKL UKL UKL
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Soil sampling
for arthropods

Installation of
bioacoustics
recorders

Changing the
location of
bioacoustics
recorders

Collection of
bioacoustics
data

Forest
inventory

Soil sampling
for
metabarcoding

Remote
sensing

Site selection oL

Selection of
stands within
the site

Marking the
centre of the
stands in the
field

Georeferencing

Creating GIS
files

Setting malaise
traps for aerial
insect
sampling

Insect
sampling

Removing
malaise traps
from the field

Soil sampling
for arthropods

Installation of
bioacoustic
recorders

Changing the
location of
bioacoustic
recorders

Collection of
bioacoustic
data

Forest
inventory

ART ART ART
BAS BAS BAS
PLK PLK PLK
POD | POD POD | POD | POD | POD
INV
ZEM
DD | DD
Moravci_G
SS
CS
GT
GIS
KLP
INS INS
UKL
ART
BAS
PLK
POD | POD
INV
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Soil sampling
for
metabarcoding

Remote
sensing

Site selection OL

Selection of
stands within
the site

Marking the
centre of the
stands in the
field

Georeferencing

Creating GIS
files

Setting malaise
traps for aerial
insect
sampling

Insect
sampling

Removing
malaise traps
from the field

Soil sampling
for arthropods

Installation of
bioacoustics
recorders

Changing the
location of
bioacoustics
recorders

Collection of
bioacoustics
data

Forest
inventory

Soil sampling
for
metabarcoding

Remote
sensing

Site selection OL

Selection of
stands within
the site

Marking the
centre of the
stands in the
field

Georeferencing

ZEM
DD DD
Vujan Fagus
SS
CS
GT
GIS
KLP
INS INS
UKL
ART
BAS
PLK
POD POD
INV INV
ZEM
DD (DD
Vujan_Quercus
SS
CS
GT
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Creating GIS
files

Setting malaise
traps for aerial
insect

sampling

Insect
sampling

Removing
malaise traps
from the field

Soil sampling
for arthropods

Installation of
bioacoustics
recorders

Changing the
location of
bioacoustics
recorders

Collection of
bioacoustics
data

Forest
inventory

Soil sampling
for
metabarcoding

Remote
sensing

Site selection OL

Selection of
stands within
the site

Marking the
centre of the
stands in the
field

Georeferencing

Creating GIS
files

Setting malaise
traps for aerial
insect
sampling

Insect
sampling

Removing
malaise traps
from the field

Soil sampling
for arthropods

GIS
KLP
INS | INS
UKL
ART
BAS
PLK
POD | POD
INV INV
ZEM
DD DD
Ziéa_Quercus
SS
CS
GT
GIS
KLP
INS | INS
UKL
ART
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Installation of
bioacoustics
recorders
Changing the
location of
bioacoustics
recorders
Collection of
bioacoustics
data

Forest
inventory
Soil sampling
for
metabarcoding
Remote

sensing
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BAS

PLK

POD

POD

INV

ZEM

DD

DD
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5 Stakeholders

Throughout the course of the SUPERB project the demo leaders are guided and supported
by Prospex Institute (P, leader of WP2) in their work on stakeholder engagement.
The following activities are at the centre of this guidance and support:

e Stakeholder mapping at the demo level
e Serie of at least 3 co-creative Stakeholder Workshops
e Co-development and implementation of a stakeholder engagement strategy

The coordination of requests for stakeholder input from the demos:

1. Stakeholder mapping at the demo level

In March and early April 2022, the demos carried out an initial mapping of their stakeholders,
with stakeholders defined as all those actors (groups and individuals) who affect or are
affected by the restoration work in the demo. The demo leaders applied the Prospex-CQl
methodology and collected the stakeholders’ information and contact details in the QUIP
database set up by PI (allowing for GDPR-related exceptions). The demo leaders aimed to
map at least 50 individuals at this stage and to fill in at least 2-3 entries for all the stakeholder
(sub-) categories identified by PI together with the demo. Throughout the project, they will
continue adding individual stakeholders to the database across the different categories.

2. A series of at least 3 co-creative stakeholder workshops in each demo

Throughout the project time (2022-2025) demo leaders will organise and facilitate at least the
following 3 co-creative workshops for the full range of their diverse stakeholders:

e The vision and design workshop in August/September 2022, in which the demo
leaders with representatives set of stakeholders inform and co-decide on demo’s
restoration vision, goals and workplans.

e The implementation workshop in January 2024, in which the demo leaders consult
representative set of stakeholders on the current project implementation and will
engage them to inform and co-decide on the further implementation.

e The review and upscaling workshop in May 2025, in which the demo leaders will
engage representatives set of stakeholders on evaluating the demo restoration
results achieved and on devising an approach to upscaling.

Prospex Institute guides and supports the demo leaders in the design and organisation of
the workshops. The participants to the workshops are invited based on the stakeholder
mapping conducted in the demo. Employing the Prospex-CQIl methodology, the demo
leaders aim to fulfil the quota recommended by PI for each of the stakeholder (sub-)
categories.

The demo leaders report on each of the stakeholder workshops to SUPERB and to the
participating stakeholders, also on how the stakeholder input is used in the restoration
process. The demo make sure that the input at each stage is effectively incorporated into the
decision-making on the latter. Pl supports and monitors the demo leaders on this point.

The demo leaders are strongly encouraged to organise further stakeholder events besides
the three workshops listed above. PI, the demos and leaders of WP7 collaborate on
conceptualising additional stakeholder workshops and events as part of developing the
demo-specific stakeholder engagement strategies.

3. The co-development and implementation of a stakeholder engagement strategy for each
demo
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In August-September 2022 the demo leaders, Pl and WP7 collaborated on drafting the first
version of the demo-specific stakeholder engagement strategies. These strategies explain the
ways in which the demo engaged full range of diverse stakeholders and especially beyond the
three stakeholder workshops over the course of the project. The strategies are based on inter
alia the following input:

e An analysis of the pool of stakeholders emerging from the stakeholder mapping

e |Initial insights from the online mapping through direct stakeholder interaction online
(Task 2.2, led by WP2 partner Kings College London and WP2 co-lead EFI).

e Any relevant insights from the SUPERB Hackathon (a co-creative laboratory for all
SUPERB partners that took place on 9-11 March 2022 with the aim of identifying
common challenges to success in the demos and devising approaches for solutions).

e The outcomes of the 15t stakeholder workshop (on vision and design) to be inserted
in this workplan, and how it has affected the design or implementation

e Close dialogue between the demo leaders and Pl on demo-specific stakeholder
engagement needs

The demo-specific stakeholder engagement strategies will be finalised by Pl in May 2023.
Throughout the course of the project Pl guides, supports, and monitors the demo leaders in
the implementation of the strategies, and will collaborate on their revision whenever such is
considered desirable and/or necessary.

5.1 Reflection on 1st Stakeholder Workshop

The workshop took place on 15t of July, 2022 in in Primary School “Zivan Marigié¢” in Zi¢a (one
of the restoration sites). Based on the stakeholder mapping 22 participants were selected and
invited, however total of 17 participants attended the event. The workshop was not attend
mainly by the stakeholders from category “Forest landowners and (in-situ) managers”.

In general, the workshop did not go as expected. The stakeholders did not actively participate
in the discussions. The only questions asked were about length of the surveys, as well as the
number of the surveys. After the presentations, the stakeholders and the Coppice Forests
Serbia team visited demo area of Zia. During the excursion participants were able to have
better insights into the purpose and challenges of the restoration in the area. The excursion
raised on-site discussions among participants. However, due to very high temperatures in
Serbia that day, the walk had a limited time.

5.2 Workplan for stakeholders throughout the project

Demo Coppice Forests Serbia — workplan for 18! year (2022):
Stakeholder mapping: March — April

Organization of 1st Stakeholder workshop: May — June

1st Stakeholder workshop: July

Workshop notes and report: July — August

Stakeholder engagement strategy: September — December

Demo Coppice Forests Serbia — workplan for 2" year (2023):
e Meeting with church forest landowners (most important Coppice Forests Serbia
stakeholders): February — March
e Meeting notes and report: April — May
e Strategy for church forest landowners engagement: June — October
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e Organization of 2" Stakeholder workshop: October 2023 — January 2024

Demo Coppice Forests Serbia — workplan for 3™ year (2024):
e 2" Stakeholder workshop: January — February
e Workshop notes and report: February — March

Demo Coppice Forests Serbia — workplan for 4" year (2025):
e Organization of 3 Stakeholder workshop: March — April
e 3 Stakeholder workshop: May

5.3 Restoration goals based on stakeholder workshops

During the first stakeholder workshop, the surveys on ecosystem targets were responded by
17 stakeholders. These have described the target ecosystems as natural or semi-natural
mixed forests, with a close-to-nature structure that involves retention of old-growth trees and
micro-habitats. They should be dominated by oak species, and be mainly composed of native,
climate-adapted tree species, whereas functionally relevant and climate-adapted allocthonous
species are also considered acceptable by some stakeholders. Some species mentioned are
Hungarian oak (2 times), beech (1 time), sessile oak (1 time), and Turkey oak (1 time). In
concrete, tree species with shallow roots are considered inadequate.

Forests with low resistance to drought and drought-induced mortality are frequently regarded
as unacceptable (3 times), while mono-specific, even-aged forests are also mentioned as an
inadequate ecosystem condition (2 times). Low biodiversity, low biomass and poor yield,
erosion problems, pests and diseases, intensive logging, and a significant presence of
invasive species are viewed as highly incompatible with the target ecosystems.

In general, a systematic and careful selection of tree-species, in accordance to expected
climatic conditions, promoting higher species and genetic diversity of trees and seed
regeneration, are considered adequate measures for making local forests more adaptive to
global change (Figure 5.1).
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Figure 5.1 Adequate measures to make local forests more adaptive to global change, according to the
responses retrieved from the surveys.
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6 Planning

Table 6.1 General planning of various actions foreseen in the SUPERB project.

Action 2022 2023 2024 2025

EHEWCREUCE selection of

preparing areas for
restoration

restoration;
Selection of
priority forests
and stand
categories;
Definition of
time of
restoration;
Review of
knowledge
base; Building
ofinnovation

Restoration Use of the most
appropriate (and/or
innovative)
restoration method for
specific situation;

Monitoring t=0 Monitoring

Monitoring t=1 Monitoring Monitoring Monitoring

SIELCUCCIY 1t Excursion/workshops | 2" stakeholders | 3d
stakeholders | targeting (i) private workshop: stakeholders
workshop: forest owners (ii) Restoration workshop:
Vision and diverse stakeholder implementation; Review and
design groups Policy briefing for | upscaling;
improvement of Dissemination
funding, providing | campaigns

of necessary
manpower, and
improvement of
governance by
amendments to
laws and bylaws
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Figure 7.1 Photo from restoration site Vujan
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