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T am by profession ecologist, but my motivation to study ecology was nature conservation. I am fascinated

by the enormous resilience of nature. If you offer her the conditions that are analogue to natural one, you will
get a modern analogue of a natural functioning ecosystem. My research interest is rebabilitating natural
processes in order to preserve our natural beritage. A statement from my book Grazing Ecology and Forest
History is: We cannot understand our culture withont understanding the wilderness.’

The marriage between the kaleidoscope of grasslands, shrubs and trees
and the large grazing mammals

The forest was not a forest

The German etymologist Trier (1963) once wrote: “One cannot emphasise enough that
the modern interpretation and concept of “forest”... has arisen essentially through

the expulsion and banishment of so-called secondary activities which were once the main
uses. Among these uses, shifting cultivation and providing food for livestock, including
herding and collecting tree fodder, played a leading role. The forest was something quite
different from what it is today. The change happened in the late 18" and early 19"
centuries.””

Up to that time the “forest” was the uncultivated, common land, beyond the cultivated land
or “fields”. Fields were areas which were ploughed or scythed. Forest was by comparison
any land outside the settlements and nearby fields which was used for grazing and browsing
by animals and therefore indirectly a different source of food for people. It was where
free-range or herded livestock grazed grasses and herbs, browsed shrubs and trees

and where people collected tree fodder to feed the animals during the winter or summer
droughts. Pigs were fattened by seeds and wild fruit, provided by so-called “fruitful*

or “bearing” trees. The most important fruit trees were the oaks. They provided acorns -

! “Man kann nicht deutlichgenug sagen, dap Begriff und Anschauung “Wald®, wie sie unsern Zeit —

und Sprachgenossen vertraut sind, ganz wesentlich durch neuzeitliche Austreibung und Verbannung

der sogenannten Nebennutzungen, die frither einmal Hauptnutzungen waren, entstanden sind. Und unter
diesen Nutzungen spielte Wanderacker und Vieherndhrung samt Hude und Laubgewinnung eine
Hauptrolle. Wald — das war einmal etwas ganz anderes als es heute ist. Den Wandel hat das 18.

und beginnende 19. Jahrhundert gebracht.* (J. Trier, 1963, Venus. Etymologien um das Futterlaub.
Bohlau Verlag Kéln, Graz, p. 10).
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the most valuable of all fruit for fattening pigs. The fruits of wild pear, wild apple and wild
cherry were also important food for the pigs. The fruits of all such trees were called “mast”.
The tree species that produced mast were all specially protected, but especially oaks.
Regulations controlled the cutting of oaks because they were also important for timber.
This permission was given by “forestarii” who were appointed by the king to control royal
rights, or by the judge of the common who was elected from the commoners to oversee
the regulations for the use of the common. There were heavy punishments

for infringements of these regulations. It should be noted that the importance of oak

for fattening the pigs was much more important than for timber.

During this period, regulations were introduced that required anyone who had permission

to fell an oak to replace it by planting. The planted tree was surrounded by thorns to protect
it — either it was planted with thorny shrubs in a single planting hole or by winding thorny
material round it. Thorns were even raised in special areas for this purpose. By using thorns
to regenerate trees in the presence of large herbivores, people were imitating a process they
were already familiar with in the forest, the uncultivated outside the fields. It can still be
observed today in wood-pastures, grazed by livestock, with or without wild herbivores.

Trees generating in the wood-pasture

In wood-pastures, light demanding oak and other tree species regenerate successfully

in grazed grassland where they are protected by or within thorny and spiny shrubs

and scrub. The thorns are a defence mechanism which makes shrubs less palatable to large
herbivores. They act as natural barbed wire, ‘fencing out’ palatable seedlings and sapling
of trees and shrub species that lack a defence mechanism themselves against large
herbivores. In addition to thorns and spines, plants that are poisonous to large herbivores
also act as a defence mechanism. These protective species are called “nurse-species”.

The oak, in particular, benefits from grazing animals that create grassland. In its seedling
stage, as a light-demanding tree species, it needs plenty of daylight to grow successfully.

In wood-pasture, oak seedlings are found in the outer fringes of thorny and spiny shrubs
species such as blackthorn and hawthorn. The acorns are placed there in caches
preferentially by jays. The jay hoards them in scrub a few meters to several kilometres from
the oak tree where it collected the acorns. The fringes and structural shape of the scrub help
to remind the jay where it buried acorns in the autumn. The jays pull up the acorns
throughout the winter; however they leave some until the period from April to August, after
the seedling has developed from the acorn. The jay with its young comes along and lifts

the young oaks by the beak pulling the remnant acorn still attached to the taproot above
ground. The jay removes the acorn from the taproot, peels it and feeds it to its young.

The development of the seedlings is not affected by the removal of the old seed, because
the jay does not fully uproot the seedling and because it is as, a forester said “with its head
in full daylight”, the optimal condition for seedlings of both oak species to grow.

By comparison, in closed canopy situations, the seedlings and saplings of light demanding
species such as oak succumb through lack of daylight, or over time are they are
outcompeted or over grown by shade tolerant tree species such as beech, hornbeam

and both lime species, and kill it from their shade .

Grazed grassland is the optimal biotope for oak to regenerate, however it needs

the protection of the light demanding spiny and thorny nurse species to grow
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up successfully. It is a remarkable phenomenon in the wood-pastures of lowland Europe
that both oak species are very common and regenerate very well thanks to the activity

of the jay. The wood mouse also hoards acorns in the ground, although it will sometimes
hoard several acorns in one cache. It appears that wood mouse also contributes

to the successful regeneration of oak in the spiny shrubs of wood-pastures. However,

they hoard most of their acorns in the centre of a patch of scrub where there is much less
daylight and therefore considerably reducing the chances of successful establishment

of light demanding oak species. To a lesser extent they may hoard acorns at the outer edge
of the scrub, where the jay prefers to place acorns singly. Therefore the jay overall
contributes more to the successful regeneration of oak in wood pastures than wood mice.

If the thorny species expands clonally by rootsuckers, such as blackthorn, scrub expands
radially into the open grazed grassland. Herbivores browse the early spring shoots because
they lack the thorns. This causes widely diverged branching of the spiny shrub, resulting in an
almost impenetrable thicket for herbivores. In the fringes of this thicket, tree and shrub
seedlings become established and grow. The expansion of the thicket happens in all
directions and a circular or convex shaped group of trees develops, called a grove. Trees
that grow up within a grove have to compete for daylight. This results in trees with long
branchless trunks and small narrow crowns with branches growing on the trunk at an angle
of about forty-five degrees. A grove is what we nowadays call a forest, plantation or wood.

Unlike blackthorn, hawthorn does not spread clonally, because it lacks rootsuckers.
Therefore, it mostly nurses a single tree or just a few trees, which results in open grown
trees that are trees characterised by huge crowns which start very low down the trunk.

The very thick lower horizontal, branches grow out from the stem at an angle of almost
ninety degrees. This kind process of regeneration of individual trees results in a savannah-like
landscape. The shade from in the closed canopy grove and the large crown of open grown
trees eventually kills the light-demanding nurse shrubs under the crowns.

Both groves of trees and individual open grown trees develop to form a mosaic of patches
of different sizes of grassland, groves of different sizes and in between scattered trees
with open crowned form.

Within the grove the regeneration of trees initially is prevented by the shade of the canopy,
but moreover by the trampling and browsing by the large herbivores. In existing wood-
pastures and also historically documented, grazing animals enter the grove through small
gaps in the spiny vegetation that surrounds the grove known as the mantle and fringe. They
continue to prevent the regeneration of trees inside the grove through trampling

and browsing even after a gap is formed in the canopy by the loss of a tree through age

or stress. As more trees die or collapse the canopy of the grove opens up more and more;

a process that maybe facilitated by stresses such as drought or diseases. Grass seeds are
brought in by the large ungulates in their dung and fur and a grazed lawn develops inside
the grove that continues to expand. In this way, groves turn gradually into grassland again.
Variability in grazing intensity of herbivores causes spiny and thorny nurse species

to establish in the by now very open grazed grassland and once again at their edges,
palatable shrub and tree species establish, especially the light demanding ones. So, while
the grove expands in the grassland, the centres of the groves disintegrate.

The wood-pasture system is a non-linear succession of shrubs establishing in grasslands
allowing the development of solitary trees and groves, which eventually turn back into
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grassland again. This dynamic system results in a kaleidoscope of grasslands, shrubs, scrub,
solitary trees and groves.

In the past the variability of grazing intensity in wood-pastures was caused by regulations
that prevented animals, or food for animals, being brought in from the outside, or exported
the other way around. The rule was that a commoner was not allowed to have more animals
that he could keep through the winter. In fact the wood-pasture system reflected

the ecological carrying capacity of the local situation and restricted the number of animals.

The marriage between the kaleidoscope of grasslands, shrubs and trees
with the large grazing mammals

The process of grassland becoming a grove and the grove changing back into grassland
again, is driven by large herbivores. This is in fact the marriage between the kaleidoscope
of grasslands, shrubs and trees with the large grazing mammals.

As previously mentioned, pedunculate and sessile oak in the lowlands of Europe are very
well represented in wood-pastures. Other tree species do regenerate successfully, but they
are not so frequent also because they lack a vector for their dispersal such as the jay.

This bird species gives both oak species a huge establishment advantage above other tree
species in wood-pastures. Grazing animals also help this process in two ways: first

by creating the grassland as a germination niche for both the light-demanding shrub nurse
and then the oak, secondly by preventing the regeneration in the grove of shade tolerant
tree species such beech, sycamore, lime, hornbeam and elm. Without the impact of grazing
animals, the crowns of oaks would permit sufficient daylight to penetrate through

the canopy for shade tolerant species to regenerate and to grow up successfully. When fully
grown, shade tolerant species ultimately kill the standing oak trees by their shade.

This process of displacement of oak by shade tolerant tree species in forests is a well-known
phenomenon and documented issue in forest ecology and forestry and can be seen in many
forest reserves in Europe. It occurs in former wood-pastures where livestock has been
removed and/or wild ungulates reduced by culling to densities that no longer prevent

the regeneration of trees in forests. Along with oak, otherlight demanding tree species
disappear, such as wild apple (Malus sylvestris), wild pear (Pyrus pyraster) and wild cherry
(Prunus avium), as well as light demanding shrubs species, such as hazel, blackthorn

and Guelder rose. According to historic data these species were all also very common in wood-
pastures and were important and enjoyed special protection as mast trees for the pigs.

A wood-pasture system was the mother of all uses

The wood-pasture system was indispensable for the survival of the local people. It delivered
grassland, browse and fruits for their livestock, but also firewood and timber, both of which
had their origin in the wood-pasture system. The earliest regulations for cutting firewood

in commons refer mainly to thorn bushes, hazel and holly. Blackthorn and hawthorn were
particularly popular for firewood. Specific words in these regulations clearly refer to the mantle
and fringe vegetation in the wood-pasture that formed a belt around the groves.

When firewood was being cut from thorny scrub and bushes, the remaining stools

and saplings had to be protected from grazing so they could regenerate. Regulations were
therefore introduced to restrict the grazing by animals in these areas until the regeneration
of the thorny scrub had occurred. From as early as the 13th century, there were regulated
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coppices, in which the stools were cut down on plots according to an established rotation

of the felling cycle, where livestock grazing was temporarily forbidden. This ban was mostly
no longer then 3 to 6 years, exceptionally up to 9 years. Even after just three years new
sprouts from the stools of thorny shrubs would have grown high enough and after one year
have formed new thorns so they could protect any seedlings and saplings of trees so grazing
could once more be allowed. In a modern forest system this timescale for removal

of livestock would be far too short to make it possible for unprotected seedlings to grow up
successfully in what is nowadays called natural regeneration whereas it is quite sufficient

for successful regeneration in the wood-pasture system. The earliest references to this kind
of regulation date from the 12th century.

Besides regulations to protect seedlings and saplings, there were also regulations to thin
young oak seedlings and saplings to allow sufficient light for the remaining young oaks.

The purpose was to get them to form an open grown crown and therefore blossom more
profusely. As a result, the oaks produced more acorns and therefore more mast for the pigs.
Also young oaks were cut low on the trunk in order to form a pollard to make it easier for

the herdsman to reach with a stick to beat the acorns from the low crown to feed the pigs.

A second reason mentioned in documents for thinning trees established in the scrub, is to
protect the thorny shrubs which would disappear owing to the shade cast by the closed
canopy and with this the scrub as potential firewood. For instance, the commoners who had
the right to cut underwood in the Forest of Dean tried to prevent the growth of “timber”,
because this was at the expense of underwood that delivered their firewood. This is also
known from reports from German-speaking countries. Through thinning some seedlings

and saplings and the cutting of underwood for firewood, the coppice with standards system
developed out of the mantle and fringe vegetation. The standards initially served the pigs

as a source of acorns and then subsequently became a source of timber.

Other variations on management systems developed through the centuries depending on
the demand for different products, soil types and climate conditions. One example is

the combination of arable land and trees in Spain. This is a system of alternate years of
arable and grazing combined with scattered evergreen Holm oak trees (Quercus ilex)

to produce acorns for the pigs called dehesa. It looks like a savannah, however is highly
managed. The oaks are pruned or cut in a particular way so that the herdsman can kick out
the acorns for the pigs. Where there is more emphasis on grazing, the result is more widely
dispersed large oaks in grassland as can be seen in Transylvania in Rumania.

The divorce between the kaleidoscope and large grazing mammals

It was the invention of modern forestry in the 19" and 20™ century that caused the divorce
between the kaleidoscope of grasslands, shrubs and trees and the large grazing mammals.
It was the development of forestry techniques such as shelterwood cutting, the selection
system and group selection system. The new methods required the regeneration of trees
within the forest without the protection of thorny and spiny shrub species. While large
herbivores prevented the regeneration of the trees within the groves and was essential
for the functioning of the wood-pasture system, in modern forestry it was strongly
characterised in terms of damage to the forest. In forest science and forest ecology it is
often described as retrogressive succession of the high forest towards open grassland

or heath. It is not considered as a part of the cyclical process in the wood-pasture system.
It focusses only on the trees for wood production. The original grove which was as an
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integral part of the wood-pasture system has become isolated as a high forest and lack

of regeneration due to large grazing mammals as a degradation. It does not take into
account grasslands, shrubs, scrubs, trees and groves as integral parts of one well-functioning
ecosystem. Grazing livestock were seen as the greatest enemy of forests, which made any
improvement of forestry in the sense of wood production impossible. As the Swiss forester
Landolt formulated it in 1866: “Where there is wood-pasture without restriction, livestock is
the most dangerous enemy of the forest, because grazing animals destroy the young tree
growth through biting and trampling.”” About the wild ungulates he had the same opinion,
witness his saying: “Wild ungulates damage the “Wald” in the same way as livestock.”

How the not-forest became the forest and the forest the not-forest

From that time onwards there was a strong commitment in favour of forestry to end grazing
and pannage rights. This commitment was also supported by the introduction of so-called
new agriculture and with it ‘improved’ grass seed, clover as fertilizer and the potato.

The grass seed made it possible to create and maintain fields as permanent pasture for
livestock and thereby the complete separation of “forest” and “pasture”. The introduction
of the potato led to the end of pannage and the need for mast in the forest for the pigs.
They were kept inside in farm buildings and fed with potatoes. The potato became also

the main source of energy for people, replacing the bacon from the pigs as the main source
of energy for the winter. This meant the end for the oak as the most important tree for
people. As Meyer formulated it in 1931: Indeed the oak forest gave way for the potatoes!
The indigenous tree for an exotic weed.”*

From that time onwards the forest became the modern forest as a place to produce “wood”
as a single crop. People forgot what a forest originally meant. The image that large
herbivores are the enemies of trees and that grassland and trees should be separated is
disastrous for wood-pastures and the biodiversity that is connected with the wood-pasture
ecosystem. A change in this perception is in my opinion of the greatest importance to
preserve or recreate the wood-pasture ecosystem.

2 “Wo die Waldweide schonungslos ausgeiibt wird, da sind die Haustiere die geféhrlichsten Feinde

des Waldes, indem sie die jungen Holzgewéchse durch Bif} und Tritt vernichten...” El. Landolt (1866),
Der Wald. Seine Verjiingung, Pflege und Benutzung. Ziirich, p. 152.

“Das wild schidigt den Wald in dhnlicher Weise wie die Haustiere...” El. Landolt (1866), Der Wald.
Seine Verjiingung, Pflege und Benutzung. Ziirich, p. 155.

“Tatséchlich ist der Eichwald der Erdépfeln gewichen! Der einheimische Baum einem exotischen
Kraut.”
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THE BIOLOGICAL POTENTIAL OF FIELD EDGES IN TERMS
OF INTEGRATED PLANT PROTECTION

Janina Bennewicz, Tadeusz Barczak, Grzegorz Kaczorowski,
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UTP University of Science and Technology in Bydgoszcz, Department of Botany and Ecology,

Al prof. S. Kaliskiego 7, 85-796, Bydgoszcz, Poland; e-mail: malerudy@wp.pl

The purpose of this study was to determine the abundance and diversity of beetle
assemblages, especially Carabidae, in field edges and associated crop fields. Insects were
caught using soil traps. They were emptied every 10 days between May and August. The sites
were located on two crop fields and four field edges in the Lower Vistula Valley in northern
Poland. The number of beetles caught in 2006 was about 14000 in the remaining years

a smaller number of insects were recorded, ranging from 8000 in 2008 to 11200 in 2009

and 11700 in 2007. The most abundant were the beetle communities in the stand of bushes,
only in 2007 the beetles were far less collected than in other habitats. In all the years,
Carabidae beetles predominated in the study sites. The diversity of beetle communities
measured by the Shannon-Weaver index (H) in the years 20072009 was generally lower

in fields than in the adjacent field margins. On the other hand, the coefficient of similarity
of dominance structure (Renkonen‘s index - Re) between groupings in fields and their
surroundings was high, over 70%. In the years 2006—2009, despite significant differences

in the Carabidae abundance between the tested habitats, ecological indices such as species
diversity (H) and similarity of dominance structure (Re) showed a clear impact of these
beetles on insect abundance in the fields. In addition, it has been shown that forest

and ditches have been proven to enrich agrocenoses in beneficial fauna with respect

to the remaining margin habitats. The richness and similarity of the beneficial carabid fauna
in the non-crop areas and adjacent fields is an evidence to the positive role of the field edges
on the agrocenoses. The following carabid species were determined: Agonum assimite (Payk.),
Agonum dorsale Pont.), Agonum gracile Starm, Agonum sexpunctatum L., Agonum viduunm (Panz.),
Amara apricaria Payk., Amara anlica Panz., Amara plebeja Gyll., Asaphidion flavipes (L.), Benbidion
femoratum Starm., Bembidion lampros Hetbst., Bembidion properans Steph., Bembidion
guadrimacnlatum (L.), Bembidion ustulatum L., Calathus ambignus Payk., Calathus erratus (Sahlb.),
Calathus fuscipes Goeze, Calathus melanocephalus (L.), Calathus micropterns Duft., Harpalus affinis
(Schrank), Harpalus rufipes DeGeer), Loricera pilicornis (L.), Pterostichus angustatus (Duft.),
Prerostichus caerntescens (L.), Pterostichus cupreus (L.), Pterostichus lepidus Leske, Prerostichus niger
(Schall.), Prerostichus oblongopunctatus ¥abr., Prerostichus punctulatus (Shall.), Prerostichus strenuus
Panz., Prerostichus vernalis Panz., Prerostichus vulgaris (L.) and Synuchus nivalis Panz.

Keywords: agricultural management
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POTENTIAL OF OAK (QUERCUS ROBUR) REGENERATION
IN THE RURAL LANDSCAPE OF THE CARPATHIAN FOOTHILLS
IN SE POLAND. THE CASE OF PLH180012 NATURA 2000 SITE

Andrzej Bobiec, Magdalena Koziarz:
University of Rzesz6w, Faculty of Biology and Agriculture, Department of Agroecology,
Cwiklidskiej 1A, 35-601 Rzeszéw, Poland; e-mails: a_bobiec@ur.edu.pl; magdalen56@o2.pl

Introduction. One of the characteristic features of the lower parts of the rural Carpathian
foothills are marginal oak woods, developed under the conditions shaped by traditional
agriculture with a strong pasturing component. It continued over the centuries until the end
of WWII, when drastic demographic, social and economic changes were imposed

on the region. In early 1970s the ban on grazing in forest areas was enacted,

and by the early 1990s the pasturing has been reduced to negligible proportion

of the pre-war scale. After the accession to EU the traditional farming has been superseded
by the grasslands regular mowing, sustained by the EU agro-environment scheme.
Objective and Methods. The study was aimed at the assessment of the present oak
regeneration potential in wooded and non-wooded patches of the PLH180012 landscape.
To do this we applied the systematic survey of oak regeneration in six existing oak woods
and the detailed analysis of structural and spatial characteristics of young oaks assemblages
identified in the “neglected” pockets of grasslands.

Results and Conclusions. The study revealed that:

1. There is no natural oak regeneration in the existing oak woods. The ban on their pastoral use
resulted in fast development of the dense undergrowth layer (in particular hazel), preventing
oaks under-canopy regeneration. Silvicultural treatment (oak stands thinning) enhanced

the development of scrub and intensified habitats’ changes, putting oaks at further disadvantage.
2. In untreated pockets of grasslands, among the emerging successional wooded vegetation,
young promising oak saplings are common. Their occurrence depends on the relative
proximity (usually less than 200 m) of mature, acorn bearing individuals.

3. The recruitment success of an individual oak, though apparently enhanced by the immediate
proximity of protective plants, in particular common blackthorn (Prunus spinosa), hawthorns
(Crategus sp.) and roses (Rubus sp.), is not unconditionally determined by such neighbourhood.
A substantial portion of well-developed tall saplings succeeded without protection.

4. The identified assemblages of young oaks consist of several cohorts, following
subsequent mast years, meaning that they can potentially develop age-diverse stands.
However, most of the young oaks assemblages are ephemeral, either because of returned
mowing (driven by agro-environmental subsidies) or illegal grass burning. The study
revealed that many saplings emerging in grasslands close to the borders to oak woods are
re-sprouts from the older under-ground stools.

Financial support was received throngh the project ‘Oak woods in rural landscapes of the Carpathian

region: origin, dynamics and conservation values’, financed by the National Science Centre, Poland,
Jollowing the decision DEC-2013/11/B/NZ9/00793.

Keywords: agro-environmental scheme, ecological succession, landscape management,
pasturing, protective plants
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THE MAN’S OLD FAITHFUL OAKS. HOW DO QUERCUS ROBUR
AND Q. PETRAEA COPE WITH THE MODERN LANDSCAPE
CHANGES?
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Jan Kochanowski University, Biology Institute, Department of Nature Protection, Swietokrzyska 15,
25-406 Kielce, Poland; e-mail: rafal.podlaski@ujk.edu.pl

Introduction. The oaks’ broad regeneration niche, encompassing a great vatiety of habitats
(from poor to eutrophic, from acidic to calcic, from wet to xeric) as well as the species’
multiple adaptations (starch-rich acorns, far distance zoochoric dispersal, longevity

and physical robustness), makes them very skilled colonizers in most of Europe’s
bio-geographic regions. The actual regeneration success, however, depends on favourable
light conditions. Rural landscapes, shaped by traditional ways of farming and use

of woodland, produced and sustained plethora of habitats fostering development

of ‘oakscape’ — a variegated landscape with distinct oak presence.

Objective and Methods. The study was aimed to track back the oak recruitment dynamics
in stands representing the gradient stretching from Bialowieza (PL) to south Transylvania
(RO). That past dynamic, reconstructed with dendroecological methods, was referred

to the conditions and processes influencing the present oak regeneration and recruitment.

Results and Conclusions. The individual dynamic of a particular oak stand’s recruitment
can be assigned to either of three major models: A — narrow overall recruitment time
window (on average 20 years to produce 80% of future canopy oak trees) and sharp
recruitment end; B — long-lasting and continuous recruitment (on average 50 years)

with gradual slowdown towards end; C — separate recruitment waves resulting in wide
overall recruitment window (average 80 years).

Within the scale of the study’s geographic range, a stand’s affinity to a particular model
does not depend either on its age or regional location.

The oak recruitment history reveals that neither but one of 21 studied stands could have
been established within a single or even two subsequent oak mast years. Most of stands
required substantially longer time for their establishment. That means that the common
silvicultural rule of European forestry, requiring swift reforestation of larger canopy gaps,
almost entirely precludes the natural oak regeneration and recruitment, dependent

on the conducive, long-lasting, light regime.

Despite the high oak regeneration potential manifested by widespread local assemblages
of oak seedlings and saplings, contemporary agricultural systems, including agro-
environment schemes, prevent them to develop into the oak groves.
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The only observed exceptions to the present overwhelming constraints in oak regeneration
were the Prykarpattya’s (UA) marginal oak woods, subject to regular spring grass burning
and the fragment of the Transylvanian wood-pasture temporary excluded from intensive
grazing.

The restoration and sustenance of the European ‘oakscape’ requires substantial changes
in landscapes use and management. In particular, forestry should embrace natural

and anthropogenic disturbances sustaining open and semi-open habitats, long enough

to become spontaneously colonized by oaks. Analogically, agro-environmental schemes
should reward spontaneous development of new oak groves in rural landscapes. The same
policy could be applied in sub-urban areas as a way of development of the highly valued
“oreen infrastructure”.

Financial support was received through the project ‘Oak woods in rural landscapes of the Carpathian
region: origin, dynamics and conservation values’, financed by the National Science Centre, Poland,
Jollowing the decision DEC-2013/11/B/NZ9/00793.

Keywords: CE Europe, dendroecological reconstruction, landscape management,
oakscape, recruitment dynamics
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BROWN WORLD FORESTS: INCREASED UNGULATE BROWSING
KEEPS TEMPERATE TREES IN RECRUITMENT BOTTLENECKS
IN RESOURCE HOTSPOTS

Marcin Churski, Jakub Bubnicki, Bogumita Jedrzejewska, Dries Kuijper:
Mammal Reseatch Institute, Polish Academy of Sciences, Waszkiewicza 1, 17-230 Bialowieza,
Poland; e-mail: mchurski@ibs.bialowieza.pl

Plant biomass consumers (mammalian herbivory and fire) are increasingly seen as major
drivers of ecosystem structure and function but the prevailing paradigm in temperate forest
ecology is still that their dynamics are mainly bottom-up resource-controlled. Using
conceptual advances from savanna ecology, particularly the demographic bottleneck model,
we present a novel view on temperate forest dynamics that integrates consumer

and resource control. We used a fully factorial experiment, with varying levels of ungulate
herbivory and resource (light) availability, to investigate how these factors shape
recruitment of five temperate tree species. We ran simulations to project how inter-

and intraspecific differences in height increment under the different experimental scenarios
influence long-term recruitment of tree species. Strong herbivore-driven demographic
bottlenecks occurred in our temperate forest system, and bottlenecks were as strong under
resource-rich as under resource-poor conditions. Increased browsing by herbivores

in resource-rich patches strongly counteracted the increased escape strength of saplings

in these patches. This finding is a crucial extension of the demographic bottleneck model
which assumes that increased resource availability allows plants to more easily escape
consumetr-driven bottlenecks. Our study demonstrates that a more dynamic understanding
of consumer—resource interactions is necessary, where consumers and plants both respond
to resource availability.

Keywords: Bialowieza Forest, consumer control, demographic bottleneck model (DBM),
green vs brown world species, savanna vs forest ecology
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REMNANTS OF FORMER WOOD PASTURES IN THE CARPATHIANS
ARE KEY HABITATS FOR MANY LICHENS INHABITING
OLD-GROWTH FORESTS

Pawet Czarnota:
University of Rzeszow, Faculty of Biology and Agriculture, Department of Agroecology,
Cwikliskiej 1A, 35-601 Rzeszdw, Poland; e-mail: pczarnotal @gmail.com

Several ancient oak wood pastures located in the Carpathians (in Poland, Hungary, Ukraine
and Romania) have been lichenologically investigated. 183 species of lichenized

and lichenicolous fungi have been found altogether, many of them regarded to be confined
to forest habitats. Some species are usually known as indicators of old-growth forests

(e.g. Arthonia byssacea, A. vinosa, Cetrelia monachorum, Hypotrachyna revoluta, 1ecanora albella)
what suggests that the abandoned pastures were formerly only edges of larger forest
complexes or that the regeneration of forest habitats can run there in a shorter time than
we thought. It is interesting that neighboring, still existing open wood pastures are also
inhabited by the forest lichens despite the solitary, well-lit oaks are mostly occupied

by nitrophilous and photophilous lichen species. The results show that the wood pastures
are important habitats in the Carpathians for many very rare or unknown to date species

in this part of Europe, including e.g. Agonimia borysthenica — new for Eastern Carpathians,
Ramonia chrysophaea and 1V errucaria viridigrana — new for Poland and Polish Carpathians,
Lecanora farinaria — new for Hungary and Western Carpathians, Psoroglaena dictyospora — new
for Romania, Rinodina isidioides - new for Eastern Europe, Carpathians and Romania.

A share of forest species and apophytes in particular plots shows that from ecological point
of view the most advanced changes in the traditional rural use of forests have occurred

in most western part of the Eastern Carpathians, perhaps irreversibly without an active
protection.

Financial support was received through the project ‘Oak woods in rural landscapes of the Carpathian
region: origin, dynamics and conservation values’, financed by the National Science Centre, Poland,
Jollowing the decision DEC-2013/11/B/NZ9/00793.

Keywords: ancient woodland, lichen indicator, lichen protection, rural landscape, forest
succession, Transylvania,
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BIODIVERSITY OF APHIDS IN DIFFERENT WOODED RURAL
LANDSCAPES OF POLAND
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Aphids are herbivores that cause damage by sucking sap from plants and in some cases
by using toxic saliva. They are also viral vectors that infect plants. Out of the global aphid
fauna, as much as 40% of species and 55% of genera are associated with woody plants.
Aphids evince high migratory activity and can colonize numerous trees and shrubs.

The aim of the following paper is to specify the biodiversity of aphids in different forest
communities: fresh forest, hornbeam-oak forest, thermophilous oak forest, and continental
mixed coniferous forest. Specimens were collected using Moericke traps over the period
of two growing seasons.

The results confirm high changeability in the activity of aphid flights between the seasons,
which is evidenced both in species composition and taxon abundance. It is determined
by a whole complex of environmental conditions. The most numerous specimen
population was collected from the hornbeam-oak forest, whereas the highest species
biodiversity was reported from the coniferous forest.

In the fresh forest, two species associated with Pinus sylvestris Enlachnus agilis and Eulachnus
rileyi were found, with Myzocallis castanicola dominating in the habitat of Quercus robur.

A significant position was obtained by Aphis ruborum, which develops on Rubus sp.

In the fauna collections of Myzocallis carpini, this aphid was not found in a hornbeam-oak
forest. This species is associated with Carpinus betulus, which is evidenced by this taxon’s low
flight activity. Drepanosiphum platanoidis and Rhopalosiphum padi were the dominating species.
In the thermophilous oak forest, Mygocallis castanicola dominated, which develops on Quercus
robur and Quercus petraea. An activity of two other species associated with Tuberculatus
annulatus and T. borealis was also recorded. Monoecious, dendrophilic species were active
throughout the whole vegetation season. Heteroecious species, on the other hand, are
associated with woody plants and their highest activity occurred during the autumn.

Keywords: aphids, biodiversity, forests, dendrophilic species
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CHANGES IN INTERACTIONS BETWEEN WOODY SPECIES
SPREADING ON ABANDONED MOUNTAIN MEADOWS
IN THE EAST CARPATHIANS
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In the last decades, major changes were observed in the structure of vegetation

on abandoned agricultural mountain areas. Therefore, there is an urgent need to acquire
the widened knowledge on the ecological processes triggered by the ceasing agricultural
activities. In our presentation, we will try to explain the relationships between two tree
species: green alder (Alnus viridis) and rowan (Sorbus aucuparia), colonising the abandoned
meadows in the Eastern Carpathians (Western Bieszczady Mts). At present, the rowan
predominates in spreading woody vegetation. The green alder constitutes on average about
10% of the species composition. Nevertheless, there are some sites where alders
predominate. The presented results were obtained on 32 (100 m?) plots distributed regularly
in the patches of rowan/gtreen alder. During the study, all individuals were measured
(counting number of shoots, measuring diameter, and height), and the age of the thickest
rowan trees was determined.

It was found that alders appeared in the area at least at the same time as rowans. Based

on the age determination in the oldest rowans, two groups of patches of woody vegetation
were distinguished: younger and older. In the younger patches, the density amounted

to average 7 rowans/100 m? and 9 alders/100 m? whereas in the older patches — 7 and 8
individuals /100 m2, respectively. In the younger patches, great differences were noted
between the density of rowan and alder shoots (average of 60 vs. 146 shoots/100 m2,
respectively) which were not reflected, however, in the differences between the basal areas
(average 928 vs. 806 cm?/100 m2, respectively). A strong negative correlation was found
between the age of the rowan and the density of individuals and shoots of the alder.
Additionally, the density of alder shoots was strongly negatively correlated with

the maximum height and the basal area of the rowans.

In the older patches, the density of rowans and alders was the same as in the younger patches.
The density of shoots increased slightly in the case of rowans whereas among the alders it
decreased markedly compared with the younger patches and amounted to average of 80

and 73 shoots/100 m2. At the same time, the basal area of rowans was twice larger than

in the younger patches while in the case of alders it was similar (1818 and 726 cm?2/100 m?).

It seems that in the first stages of succession the alder is better adapted to the colonisation of
abandoned mountain meadows. The presence of the alder facilitates the colonisation of the area
by rowans during the subsequent stage. Our results indicate that with time, the nature of
relationship between rowan and the green alder changes. The proportion of the rowan in the
forest patches increases and it becomes the competitor against the alder.
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STATING THE OBVIOUS. VERA CIRCLES, PATTERNS IN NATURE

Ted Green:
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In the late 20% century workers such as Francis Rose and Oliver Rackham were exploring
and questioning what was the prevailing hypothesis that wild Europe was originally
continuous closed canopy tree cover. However Frans Vera, in 2000, put forward

an hypothesis of a landscape in lowland Europe of parkland, open grown trees, wood
pasture, scrub and groves of trees within an expanding mantle of thorns and areas

of continuous woodland with the whole system driven by grazing and browsing animals,
together with pests and diseases.

Vera’s central theory is the example of the continuous expansion of groves of trees where
eventually the aging centre dies and the process will begin again.

Examples of such process can be found throughout the natural world from the minutest
individual micro-organisms to the largest plants such as trees and even whole communities.
As Vera points out in the vast majority of cases the centre of the circle dies for various
reasons with obviously the aging process being the primary cause. This aging process

and final death is pivotal in providing an essential part of the dynamics for creating

the open space in the centre of the expanding organism or community.

In many circumstances in the natural world the demise of the aging centre can be
accelerated primarily by stress from events such as long droughts and high temperatures
and the subsequent increase in susceptibility to pests and diseases. Perhaps the dynamic
ever changing process of the expanding organism or community through senescence

to final death can best be illustrated with colonies of lichens and fungal fairy rings.

In many cases vegetation cover it is the grazing and browsing animals which are the key
drivers. Animal numbers can be affected by pests and diseases which would often lead

to the pressure and effects on vegetation being reduced to some degree. There are examples
in the past of diseases such as Rindepest, Anthrax and Mixamatosis having drastic effects
on animals and of course not forgetting plague and flu epidemics on man.

It appears that virtually all species of tree whether light demanding or shade tolerant are
capable of growing exposed conditions. However at times of stress such as high
temperatures and long droughts shade tolerant species succumb first. Most trees that are
established usually require several years of protection from scrubs with thorns or spines
from animals until they achieve heights above browsing,

Keywords: circles in nature, dynamic communities, stress, light demanding trees
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FACTORS AFFECTING THE OCCURRENCE OF WOODPECKERS
PICIDAE IN FORESTS IN RURAL LANDSCAPE OF SE POLAND
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Woodpeckers Picidae are recognized as a good biological indicator of ecological forests
quality. The occurrence of particular species as well as their densities depend on many
features of the forest stands e.g. forest patch size, tree age and health condition or dead
wood resources.

The study aim was to determine the characteristics of the forest stands that affect
occurrence of three woodpecker species: Syrian Woodpecker Dendrocopos syriacus (SW),
Great Spotted Woodpecker Dendrocopos major (GSW) and Middle Spotted Woodpecker
Dendrocoptes medins (MSW) in forests located in agricultural landscape of SE Poland.

To assess inhabitation of forests by these species, in 2015 the territory searching method
with voice stimulation or nest searching methods were used. During the study 74 forests
with an area from 0.23 up to 284.51 ha and average trees age from 10 up to 74 years were
controlled in the 330 km2 study atea.

Generally woodpeckers inhabited larger forest patches (x = 47.0 ha, SD = 74.6, n = 35)
compared to uninhabited ones (x = 0.8 ha, SD = 0.6, n = 39, U Mann-Whitney test

Z = 5.84, p < 0.000001). The preferences of each species were different (Kruskall-Wallis
test H = 16.00, df = 2, p = 0.0003). The smallest forest patches were occupied mainly

by SW (x = 34.8 ha, SD = 71.5, n = 13) whereas significantly larger forests were inhabited
by GSW (x = 62.9 ha, SD = 80.9, n = 26) and MSW (x = 146.9 ha, SD = 83.7,n = 9).
Woodpeckers also occupied older tree stands (x = 39.0 years, SD = 15.2, n = 35) compared
to non-settled ones (x = 23.0 years, SD = 11.7, n = 39, Mann-Whitney U test = 4.65,

p = 0.000003). The SW occupied the youngest woods (x = 33 years, SD = 12.3, n = 13),
slightly older ones were inhabited by GSW (x = 42 years, SD = 15.9, n = 26) and the oldest
by MSW (x = 57 years, SD = 14.3, n = 9). In this case, statistical differences were found
only between SW and MSW (Kruskall-Wallis test H = 12.0, df = 2, p = 0.0025, post hoc
Dunn test p = 0.0017).

Research has shown that the forest patch size and the tree age are equally important

for the occurrence and conservation of primary hole nesters in woods in agricultural
landscape. The most demanding is the specialized MSW, who needs older tree stands

and bigger forest patches with a minimum area of about 40.0 hectares. GSW and SW

as opportunists can inhabit smaller and younger forests, which for the SW may have an area
less than 1.0 ha.

Keywords: biodiversity conservation
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FROM WOOD PASTURE TO THE FOREST. STRUCTURE
OF THE BREEDING BIRD COMMUNITY IN OAK FORESTS
UNDER VARIOUS WAYS OF MANAGEMENT
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Jozsef Szabo:
Romanian Academy, Bucharest, Romania; e-mail: joskaszabo61@gmail.com

Birds are often used as an indicator of condition of environment, they can be used also

in evaluation of changes in forest habitats. One of the type of land use in Europe are wood
pastures, but in many places this type of managing is abandoned. In the results at this
moment we can observe various stages of reforestation. We conducted study

of the composition and structure of the breeding bird assemblage in oak forests in four
countries (Hungary, Poland, Romania, Ukraine) in 2015-2017. We used mapping technique
(a combined mapping method) for censusing breeding birds community. Ten study plots
were chosen in various type of using and regeneration; from open pasture areas

with solitary oaks to mixed forest. The species composition, richness and densities

of the breeding avifauna differed between various stages of forest use. The highest species
richness and densities were observed in old mixed forests but old oaks give cavity-nesting
birds opportunity to breed also in the pastures. Thus wood pastures with old oaks are
important factor influencing birds species richness and biodiversity.

Financial support was received through the project ‘Oak woods in rural landscapes of the Carpathian
region: origin, dynamics and conservation values’, financed by the National Science Centre, Poland,
Jollowing the decision DEC-2013/11/B/NZ9/00793.

Keywords: biodiversity, biodiversity conservation, bird community structure, species
richness, oak forest

Oral presentation

27



THE DIVERSITY OF GROUND BEETLES (COLEOPTERA,
CARABIDAE) IN STANDS REPRESENTING RURAL LANDSCAPE
OF PACELAW (SE POLAND) AND IVANIVKA (SW UKRAINE)

Tomasz Olbrycht, Monika Kucharska:
University of Rzeszow, Faculty of Biology and Agriculture, Department of Agroecology, Cwikliniskiej 1A,
35-601 Rzesz6éw, Poland; e-mails: tkolbr@ut.edu.pl; kucharska.monia@gmail.com

Observations above the quantity-quality structure of Carabidae family were carried out

in 2015 and 2016 with the use of pitfall (Barbet’s) traps. In each site three oaks,
representing different habitats were selected: in high forest, in the middle of the park-like
oak grove, and on the very edge of the oak grove and treeless grassland.

Whilst Paclaw was represented by 24 samples (11 collected in 2015 and 13 in 2016),
in Ivanivka only 13 samples were taken (8 in 2015 and 5 in 2016).

As a result of observations in Pactaw we recorded 1267 carabid beetles representing over
40 species. Under the oak representing grove 582 beetles were collected, under the edge
tree 443, and 242 in the forest habitat.

The most abundant in the both sampling years was Abax (Abax) parallelus (Duftschmid,
1812) and Platynus (Platynus) assimilis (Paykull, 1790). Most of species were found
under the edge and the grove oak