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FOREST RETURN ON AN ABANDONED FIELD —
SECONDARY SUCCESSION UNDER MONITORED CONDITIONS

Abstract: The secondary succession pattern observed orabtedreld abandoned

since 1974 irTilio-Carpinetum habitat is described and disscussed. Results elotain
during 36 years of study confirm that successiomm@bandoned field leads from a
typical segetal community to the formation of agoile treestand composed of
pioneer species. Our study supports the view thetession is a process which is
largely dependent on the initial conditions and@unding vegetation. The results
indicate that some species can modify the coursthisfprocess, accelerating or
slowing it down. Limitations of the method and pmogis of future vegetation

development are also discussed.
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1. INTRODUCTION

Secondary succession, i.e. the restoration of fa@simunities after their
destruction by natural factors or anthropogeniovagt is one of the most frequently
analysed problems in studies on vegetation dynani® principal methods are
used to study this process. The first, and mosulaopis that of chronosequence

based on a description of floristic compositionsadeped at a certain time or at a
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predicted time (e.g. @\ELL, SLATYER 1977; VANKAT, SNYDER 1991; BRADY,
Noske 2010); the second, less popular method is basdidedlong-term observation
of permanent plots @INski 2003; BoRNKAMM 2007). Both research approaches
have their theoretical and practical limitationsg($ONELL, SLATYER 1977; FOSTER
TILMAN 2000; FALINSKA 2003; dHNSON MYIANISHI 2008), which is why some
authors strongly recommend their complementary(Bs&kEeR et al. 1996; FOSTER
TILMAN 2000; BoRNKAMM 2007; MYSTER, MALAHY 2008). The integration of the
two methods is difficult owing to the shortage atta obtained from a many-years’
observation series, as such a study requires fallpwf the process for twenty plus
years or even centuries, which is longer than aareber’s life (ONELL, SLATYER
1977; FALINSKI 2001, 2003).

Regardless of these difficulties, such studies aomducted because
permanent plot studies with precise documentatforegetation changes over long
periods of time are thus of great interest in thstihg of ecological models and
hypotheses (BKKER et al. 1996; FALINSKI 2003; BATT et al. 2005; SHMIDT
2006).

An example of these long-term studies on secondacgession are studies
conducted since 1974 on permanent plots at theriwpetal Ecological Garden of
the Bialowieza Geobotanical Station, Warsaw University, inittheend coordinated
for many years by Professor Janusz Bogdannglali (FALINSkI 1986, 2002).
According to the authors’ knowledge, this is thegest series of direct observations
of old-field succession in Poland, and one of eny as long in Europe (BXeTT
1982; BBORNOVA et al. 1990; DEBUSSCHEEt al. 1996; BALCERKIEWICZ, PAWLAK
2006; DOLLE et al. 2008).

Results of the studies conducted in Biatloxaidhave been partly published
(FALINSKI 1986; AbAMOWsKI, KNOPIK 1996; FALINSKI et al. 2004; ADAMOWSKI,
BomaNowska 2007a, 2007b, 2007c;dBANOWSKA, ADAMOWSKI 2007a, 2007b,
2009). The main objectives of the current study gréo identify a successional
pathway characterised by a sequence of differeagest ii) to indicate factors

influencing change in the pathway of the studiedcpss which do not occur, or
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whose intensity is different, during the successimdlisturbed by anthropogenic

activity.

2. MATERIAL AND METHODS

The Experimental Ecological Garden of the Bialowi&eobotanical Station
(BGS) of Warsaw University is located in the cehtpart of the Biatowiea
Clearing, in typical subcontinental oak-hornbeames$oTilio-Carpinetum typicum
habitat. This area had been in agricultural useesthe late 1% century, up to the
moment of its acquisition by the BGSA{ffNski 1986). The Garden came into
existence in 1974 on an area of 1.2 ha in the imtaif a former arable field and
mown meadow. The last cultivation, in 1973, werd¢apmes and cabbage, which
were accompanied by a segetal communigghinochloo-Setarietum, while the
meadow was described as belonging to Ahehenatheretum elatioris association
(FALINSKI 1986, 2002). The garden is surrounded by a fendeladed into sectors
connected by roads with a hardened surface.

Two sectors were selected for long-term observatiom the initiation and
progress of secondary succession on an abandoet&tl dhd meadow under
monitored conditions: sectors C and E, each witaraa of 400 f Both permanent
study areas are divided into 22 basic plots, edthan area of 10 A{6.25 m x 1.6
m), separated by paths with a width of 30 cm. Thespare surrounded by an
isolating belt which is 120-220 cm wide. A detail@escription of the site of the
experiment, its habitat conditions and the treatsersed can be found in earlier
papers by kLINSKI (1977, 1986, 2002), Bamowskl andKNOPIK (1996) as well as
BomaNowskA andADAMOWSKI (2007a).

Regular observations have been conducted (sincé) I#ice a year, around
the end of June and the beginning of July. Unt®3.@ll the observations were
carried out by Prof. Aurelia U. WRCHOLINSKA, and are continued at present by the
authors of this paper. The following features weeeorded: overall species
composition, structure of the plant community, agpace of seedlings and juvenile
individuals of woody species (all seedlings weregkad and mapped during the first

21 years). To fulfil this goal, a phytosociologicalevé was recorded from each
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basic plot by the classical Braun-Blanquet methdule cover for each species was
assessed in the numerical scale of Braun-Blanqueirethe decimal scale of Londo
(DzwonNko 2007). Since 2000 the occurrence of spring ge@shyas been recorded
at the end of April or the beginning of May. Sint@84, additional observations
have been conducted in sector F, which is usedv&duate the effects of the

anthropogenic modification of the secondary sugoaes@rocess by controlled

mowing (FALINSKI 2002; ADAMOWSKI, BOMANOWSKA 2009).

The data used in this work were collated in the Bfs&hive and obtained
from sector C (former arable field). Data from I&ervation plots were included in
the analysis (=170f) because in the five remaining ones (C1 — C3, &i® C13)
since 1984 plants have been mown each year afsenadtion and the biomass was
removed from the plot.

The total cover of plants was calculated from tlogec index values for
individual species, estimated using Londo scalee fidllowing conversion factors
for Londo scale were adopted: 0.1 — 0.5% cover 022, 0.4 — 5%, 1 — 10%, 2 —
20%, 3 — 30%, etc.

The succession pattern was established based arvaben data (see
above), as well as literature data regarding the&imnam age of individual tree
species and their role in forest communitieaRZvycki 1979; FALINSKI 1997, 1998;
FALINSKI, PAWLACZYK 1991, 1993; BNIELEWICZ, PAWLACZYK 2006).

The Latin names of vascular flora were used acogrdo MREK et al.
(2002).

3. RESULTS

1. During 36 years of observation in the experimemtaa, 224 vascular plant
species classified to 46 families were recordedtatal (Fig. 1). Families
represented by the highest number of species iadiutteraceae (34 species),
Poaceae (27) andRosaceae (23).

2. During individual years of the experiment, the nembf recorded species ranged
from 80 to 107 (Fig. 2). The lowest number of spsavas recorded in year 13 of

the study, and the highest number in year 31 ofthey.
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. Initially, species composition was dominated by rsfiged plants associated
with arable lands, which were quickly replaced leygmnials and later by woody
species. The number of perennials reached its mamim year 7 of observation
(Fig. 2).

. During the first years of the experiment an impatrteole among short-lived
plants was played by segetal species remaining tfee primary community.
During the first year of observation 36 segetalcggsewere recorded, but their
number rapidly decreased, and only 6 species wecerded in year 6 of
observation. The cover of this species group dseckaapidly along with the
progress of secondary succession from approximatty in the first year to 1%
in year 6 (Fig. 3).

. ThreeVicia species were an exceptional case in this grvupaangustifolia, V.
hirsuta andV. tetrasperma), and they reached a maximum cover rate as late as
years 7 and 10 of observation (Fig. 3). Up to tresent time they demonstrate
significant frequency, and flower and produce &uit

. Between the second and fourth observation yeasttiay site was dominated by
Elymus repens, which attained over 40% of cover (Fig. 4).

. After the withdrawal of short-lived species duritigg following dozen or more
years (especially between years 5 and 16 of therarpnt) a significant role
was played by perennials, including grasses. The rvast frequent meadow
species I(eontodon hispidus and Dactylis glomerata) had the highest cover rate
in years 15 and 16 of observation respectively,ctvhwas followed by their
withdrawal (Fig. 5).

. Despite the withdrawal of the vast majority of peral meadow species, the
cover of two grass speciear(henatherum elatius andPoa palustris; Fig. 6) still
continues to increase.

. In total, 55 tree and shrub species have occumeskperimental plots during the
36 years of observation. The first seedlingetiila, Populus, Salix, Acer,
Fraxinus) emerged early, in year 2 of observation, butni@any years their share

in the herb layer cover was insignificant.
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10.The first individuals of arborescent species owmgherbaceous plants in year 11
of observation. In recent years the shrub layeched an average of 20-25%
cover (Fig. 7, 8). The shrub layer was mainly fodntgy trees, initially pioneer
species $alix caprea, Betula pendula), and currently, to a larger extent, by
permanent forest componeniBl{a cordata, Carpinus betulus, Fig. 8). So far,
Salix aurita, has been the only shrub species with a high rateoeér in this
layer.

11.The presence of a tree layer was first recordgear 13 of observation. In year
21 it had a 50% cover, and after year 23 the cawopgr stabilised at a level of
60-65%. Initially, it was formed exclusively by pieer speciesSalix caprea,
Betula pendula, Populus tremula), but currently also contain&cer platanoides
andTilia cordata (Fig. 9). Observations from recent years have dhstnated a
gradual withdrawal o%alix caprea.

12.Between year 14 and 20 of observation the numbeaecdrded tree species
increased rapidly (1987 — 12, 1993 — 34). The nigjaf trees and shrubs
observed for the first time during that period species dispersed by birds (Fig.
10a), andSorbus aucuparia was the first ornithochorous species, two seedlings
of which emerged on experimental plots in year fldbservation.

13.Melampyrum nemorosum, the most frequent pre-forest species, had thieekig
share in year 29 of observation (Fig. 11).

14.The share of juvenile specimens of tree specigfanherb layer significantly
increased after the formation of treestand, to hre&8.5% in year 36 of
observation (Fig. 11).

15.In recent years the first forest herbaceous plaate occurred under the tree
canopy Convallaria majalis in year 26 of observatiominemone nemorosa in
year 29,Isopyrum thalictroides and Carex digitata in year 34); however, so far
their role in the herb layer has been insignificaiie to their very low frequency

and rate of cover.
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4. DISCUSSION

Forest return on abandoned fields has been deddojpenany authors, and
the obtained data demonstrates that the courski®fptocess is diversified, and
many secondary succession patterns developed basadpirical studies to a larger
or smaller extent vary from succession theoreticatiel (B3BORNOVA et al. 1990;
GLENN-LEVIN 1992; McCook 1994; B\RABASZ-KRASNY 2002; FALINSKA 2003;
BALCERKIEWICZ, PAWLAK 2006).

This results, among other things, from the fact gweccession is a process
strongly determined by starting conditions and @umding vegetation (ENN-
LEVIN 1992; McCook 1994; FALINSKA 2003). The course of succession can also be
modified by disturbances occurring during this lopgpcess, even if they are
accidental or highly infrequent RNERet al. 1998;voN OHEIMB, BRUNET 2007). It
has been demonstrated that the turnover of spewidsappearance of diverse
floristic compositions in the long-term process safccession cannot always be
predicted, even in the same objecsBORNOVA et al. 1990; FALINSKA 2003, BATT
et al. 2005).

4.1. Limitations

In the Experimental Garden, the course of suamedsiinfluenced by factors
which do not occur, or whose intensity is diffefettiring a secondary succession
which is undisturbed by man's influence. The masipartant of them are
(ADAMOWSKI, KNOPIK 1996, supplemented):

1) an increased availability of ornithochorous seqropagules, caused by the
presence in the immediate vicinity of the plotsaofonsiderable number of tree and
shrub species producing fruits eaten by birds. Ehane of the indirect causes of the
ornithochore seedling "boom" observed in the pkig.(10a). Data by ABIJANEK
(2003), also obtained from Biatow® Clearing as in our study, demonstrated how
significant this increased availability of propagmilis. In brushwood forests of
several hundred to thousands of square meterseim, and distant from human

dwellings, RABJANEK (2003) observed the occurrence of single ornitbomins
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species, most frequentiyrangula alnus and Sorbus aucuparia, while in our study
over a dozen species per 170were found,

2) a very limited influence of herbivorous anim@&iropean bison, red deer, wild
boar, roe-deer, hare; only hares and the effecthedf activity were already seen),
caused by fencing in and the proximity of human limgs; these animals can
naturally significantly affect the succession pss;eeating part of the biomass
produced, mechanically destroying, browsing andadehg young trees, displacing
and treading seeds into the soil, manuring the \sitli faeces, creating favourable
conditions for germination (by damaging the vegetaand uncovering the inorganic
soil horizons), limiting the competitive influenoégrassy vegetation and so forth. The
limited influence of large herbivores seems to kee@ous shortcoming in our study,
particularly in view of recent research on the rolehese animals in seed dispersal
(CouvRrEUREt al. 2005; WiLLIAMS et al. 2007; AROSZEWICZet al. 2009),

3) yearly, and concentrated within the short oleésa period, damaging of plants
(treading paths, combing the ground-cover vegetafar seedlings, unwittingly
breaking branches), which may significantly affée emergence and survival rate of
the seedlings (seedlings developed in heavily shadieces often fail to survive if
uncovered suddenly, especially when the weathestiand dry),

4) inclusion in the succession process of treesshnabs that are not native to the the
Bialowieza Forest Acer pseudoplatanus, Tilia platyphyllos, Pinus strobus,
Cotoneaster sp., and suchlike; AaMowski, BOMANOWSKA 2007b, 2008) and whose
role in the community that is forming is for thené being difficult to predict.

In addition, the succession process is largegcsdl by factors resulting from
the small size of the research site, for examptegtsideways light penetration, litter
drifting, decreased air humidity in comparisontte interior of the forest community,
etc. BARKMAN (1989) in his analysis of mixed forest in Northémerica, evaluated
the area of phytocoenosis required for its typfoamation per 3 ha. Transitional
zones may be 10-15, and even 30 m wide. For cosgarihe surface of all of
section C is as low as 400°mwvhile its breadth is 15 m. Study plots in ouliegare
rather small but this is a compromise between requents and capabilities

developed during project design. Each year obsenatn sector C alone require
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approximately 20 hours, and the labour intensityeases with the development of
the vertical community structure and the occurresfdest spring geophytes.

The fragment of the succession process analysddrde only 1/10 of its
predicted duration. Assuming that a researcherble & actively participate in
observations for 25-30 years, there will be at tlemsother 10 generations of
researchers required to complete these observatodgo fully analyse and publish
the results.

Owing to the fact that the course of successiomflaenced by accidental
factors, such as extreme weather conditions, messr@nce of insects and other
animals, and natural disastersuRNER et al. 1998;vON OHEIMB, BRUNET 2007),
making projections far into the future is very ohiffit. Small size study plots, where
one tree falling can significantly influence resulare particularly prone to such
effects. Therefore, our predictions, especially assning the terminal succession

stage (Fig. 12), are highly hypothetical.

4. 2. Patterns

In view of the past observations conducted on ewpetal plots in the
Biatowieza Clearing, forest return to the abandoned fiela gocess similar to that
predicted by the theoretical succession model Eid, 12). Short-lived plants were
eliminated by perennials associated with grass cones, which were later
replaced by tree species. Despite the fact that Dl0 of the time required for the
restoration of mature oak-hornbeam forest elap86@ {ears; kLINskI 2001), the
first forest plants already occurred. In a constgr shorter time (in year 6 of
observation), plants from this group were obserwvethe Wielkopolski National
Park, but the study site there is directly surrathdty patches of oak-hornbeam
forest communities (BLCERKIEWICZ, PAWLAK 2006), while sector C is located 115-
140 m from the Palace Park border, the most saamti source of seed fall (see

ADAMOWSKI, KNOPIK 1996).
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As in many other succession series, fast withdraivahort-lived species has
also been observed on the studied plotsBRNOVA et al. 1990; FALINSKI 1986;
DeBUSSCHEet al. 1991; DOLLE et al. 2008), except for thredicia species, i.eVicia
angustifolia, V. tetrasperma and V. hirsuta, which had their maximum cover rate
when other terophytes almost completely withdrevbAMOWSKI, BOMANOWSKA
2007c; Fig. 3). The survival d&ficia spp. is possibly associated with the formation
of a persistent seed bank by them and strong sigelight penetration of the study
plot. The presence of such early-succession speglilesit most often in a sterile
form, has also been observed at considerably addasgeccession stages in other
study series (DLLE et al. 2008).

Up to the present time, in the course of the expent covering
approximately 1/10 of the duration of the entir&k-barnbeam succession series,
224 species are involved, which is 70% of the sgepool predicted byAEINsKI
(2001). It cannot be excluded that their numbet eiteed 320, owing to the close
proximity of study plots to the Palace Park andge gardens with numerous alien
tree species. A similar number of species was wbdein a corresponding study
series (BLCERKIEWICZ, PAWLAK 2006; DOLLE et al. 2008). However, this similarity
largely results from the comparable diversity atdbfloras and the size of study
plots.

Carried out observations (Fig. 2) do not confirma threctional changes in
species diversity in the course of succession ebddny some authors EBUSSCHE
et al. 1991; BATT et al. 2005). Moreover, it will be difficult to find therm the
future if predictions by KLINskI (2001) on the number of species involved in the
formation of the final forest community (90 spegiase confirmed. Similar patterns
of fluctuating species diversity as observed weyendl in successional studies
conducted in Germany (RLE et al. 2008).

Strictly separated successional stages are diffioudistinguish in our series
of observations. Neither the relay of species thearor the initial species
composition theory have any practical confirmatieme. Therefore, we can assume,
following FALINSKA (2003), that in our case succession results mam frarious

species replacement mechanisms than from beingdhsequence of predictable
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species compositions. Otherwise, it would be difficto explain the above-
described behaviour d¥icia spp. or the surprising phenomenon of the constant
increase in coverage for typical grassland speciesArrhenatherum elatius and
Poa palustris after the terrain was already occupied by tre@g ¢FBOMANOWSKA,
ADAMOWSKI 2007a).

Interestingly, invasive herbaceous species weregtlmntirely absent in our
series of observations. Results of previous stucheslucted by the authors on the
same physiographical area (the Biataw@ieClearing) demonstrated that many
geographically alien plants, including herbaceodants olidago gigantea,
Erigeron annuus, E. ramosus) are involved in spontaneous secondary succession
abandoned farming land PAMOwsSKI, BOMANOWSKA 2008), while a high number
of non-native tree species were found in the desedrseries. However, so far it is
difficult to establish which species will permargntorm the restoring forest
community. The presence of invasive species, ss&blalago gigantea, sometimes
demonstrating a high cover rate, has also beemaasén other succession series
(DOLLE et al. 2008).

The crucial role in the course of the analysed sssion is played by two
species groups which, according taLRskA (1989) were defined as succession
promoters and inhibitors. Succession promoters paoaeer tree speciessalix
caprea, Betula pendula, Populus tremula, whose shading of the soil and production
of litter contributed to the withdrawal of meadopesies (Fig. 7, 9, 12), and also
provided rest sites for birds dispersing numeraas and shrub seeds (Fig. 10a;
BomANOWSKA, ADAMOWSKI 2007b). The first seedlings of ornithochores oaxair
on experimental plots when the tree layer covechred approximately 30%, and
their number rapidly increased during the subsegyears (Fig. 10a; BAMOWSKI,
KNOPIK 1996). NumerouRuercus robur seedlings occurred even later (Fig. 10b).
The succession also seems to be promoteMd&@ampyrum nemorosum (Fig. 11),
which dies back quite early in the summer, formingconsequence gaps for the
germination of forest species. The role of persistiorest componentsA¢er
platanoides, Carpinus betulus, Tilia cordata) accelerating succession has been

pronounced in recent years. A similar role of sast promoters in the region of
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the Bialowiea Primeval Forest is played by woody speciksiperus communis,
Populus tremula) in the secondary succession of the coniferougstoseries
(FALINSKI 1986, 1998), as well aAlnus glutinosa andSalix cinerea in the riparian
forest series (ALINSKA 1989, 2003).

Elymus repens, a clonal species, andeontodon hispidus, inhibiting the
emergence of tree seedlings owing to its rosettectsire, can be considered
succession inhibitors @vANOWSKA, ADAMOWSKI 2007b). Both species reached
very high cover rates in different phases of thiiainstage of the secondary
succession (Fig. 4, 5): 70% fatymus repens, and 80% foi_eontodon hispidus on
single plots. The inhibiting effect of these spsada the germination of tree seeds is
confirmed by the very low number (23 specimeng)ioheer tree species in the first
years of observation, as well as the increase @ nbmber of tree and shrub
seedlings after the formation of a tree stand dma&l withdrawal of inhibitors
(BoMANOWSKA, ADAMOWSKI 2007b).Elymus repens also occurred as a dominant in
other succession seriesqEDRNOVA et al. 1990; BATT et al. 2005), although not

always during a similar period.

4.3. Prognosis

In forthcoming years we expect an increase in sleybr cover associated
with the growth of numerous lime, hornbeam and @akviduals, as well as
vegetative colonisation of aspen. Increasing stlipdamd deposition of litter
demonstrating more forest features should accelethe withdrawal of the
remaining meadow plants, as wellelampyrum nemorosum, and form a gap to be
colonized by forest species. We expect the occoer@h other forest species in the
herb layer and the increase of those already présea Results).

During the coming decades the treestand cover prilbably increase, as
other lime specimens grow higher and hornbeamdhrdas layer. The features of
the litter will then be changed (compareLRskI et al. 1988) from that composed
mainly by the leaves oBetula pendula, Salix caprea and Populus tremula,

promoting meso-xerophilous species, into more easily-degtaditer containing
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more Tilia cordata and Carpinus betulus leaves, promoting meso-hygrophilous
species.

Salix caprea should be the first pioneer tree species to wahwdrThis tree
rarely exceeds ages of 50-60 yearsL(Rski 1997), and already, in year 36 of
observation, it is demonstrating reduced growthedpend vitality (Fig. 9)Betula
pendula and Populus tremula in forest communities reach ages of 80-100 years
(ZArRzyckl 1979; FALINSKI 1998). Mature individuals of these species have no
demonstrated reduced vitality on the study plofaso although they have started
losing lower branches, and their canopies grow atdw from the plot. Inhibited
recruitment ofBetula pendula has already been observ@&wbpulus tremula ‘crowds
in” vegetatively in small-size gaps between theopaes of other trees. Therefore,
we assume that this species will be the last piotiee to withdraw, or it may even
survive as a component of the final treestand.ndilar sequence of self-thinning of
pioneer tree species was observed by wski et al. (1988) in the restoration of
oak-hornbeam forest on strip clearcuts in the Biagdoa National Park.

The role of oak, insignificant so far, in the shitaier and its absence in the
treestand (Fig. 8, 9) results from the dispersatesgy of this tree and the slow
growth in the juvenile period @ENIELEWICZ, PAWLACZYK 2006). This species is
characterised by a relatively high survival rate jofenile specimens under
experimental conditions. However, the potentiabnporation ofQuercus robur to
the treestand will probably be observed later, ldtyre generations of researchers.
This incorporation may be inhibited by more shameraint species like hornbeam
(FALINSKI, PAwLACZYK 1993) and lime (KLINSKI, PAWLACZYK 1991).

We expect that the longest time will be required tfee restoration of the
mature vertical community structure. The tallestiispecimens already exceed 20
m, which is nearly a half of the height attainedthg tallest oaks, limes and maples
in Biatlowieza Primeval Forest @iNskl 1986). The trees that will form the future
treestand are considerably smaller: maples grow2Lor high, and limes to 8-9 m.

The achievement of species combination typicalafonature oak-hornbeam
forest is rather improbable in these experimeraatd@ions because of the small size

of the study plot (see “Limitations”). The expectedult is rather the development
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of degenerative forms of oak-hornbeam forest simita the one described by
BALCERKIEWICZ and co-workers (BLCERKIEWICZ et al. 1992) — a facies witRPoa
nemoralis, connected with forest edges. The presence of figltedemanding non-
forest species under these conditions is not erdiudspecially on the edge of the
plot.

Results presented in our paper add to the interdmte on the ideal
succession model. Even if we assume that the pgageslescribe has a local nature,
it may still contribute to the explanation of sussien causes and mechanisms.
Individual studies conducted in different geographregions and habitat conditions
can establish a useful theoretical background tHier design of a new model, and
even, considering the variety of succession patbwiay one area, of several

succession models.

5. CONCLUSIONS

e Our study supports the view that succession is agss which is largely
dependent on the initial conditions and surroundiegetation.

* Result obtained up to this moment confirm that snotbed secondary
succession on an abandoned field leads from aalypégetal community to the
formation of a juvenile treestand and allows fog Hssumption that the forest
will return to the abandoned field.

» Forest return to the abandoned field is a procesitas to that predicted by the
theoretical succession model: short-lived plantsewediminated by perennials
associated with grass communities, which were lagglaced by woody
species.

* However, our observations do not confirm the dicg@l changes in species
diversity in the course of succession. Neitherrdlay of species theory, nor the
initial species composition theory have any prattonfirmation here.

» Pioneer tree species are succession promoters dinghof the soil and
production of litter which contributed to the witlasval of meadow species, and

also by providing rest sites for birds dispersingnerous tree and shrub seeds.
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Role of pre-foresMelampyrum nemorosum and persistent forest components
accelerating succession has been pronounced intrgears.

* Clonal grassElymus repens and rosette-formind.eontodon hispidus can be
considered succession inhibitors.

* Role of non-native species, especially trees angbshin the community that is

forming is for the time being difficult to predict.
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