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MANAGEMENT (GLINNO tUGI CASE STUDY)

Abstract: The paper presents the diversity of natural anthrapogenic forest
communities occurring in post-cultivated fields Glinno tugi. An impoverished
fresh pine forest associatiorLeucobryo-Pinetuin and nine secondary forest
communities have been distinguished in the tranfiget (1.16 km in length).
Factors influencing the structure and species caitipn of recent forest
communities, such as habitat properties, previand bse forms and the intensity of

forest management, are described.
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1. INTRODUCTION

Abandonment of farmlands on the poorest soilsnis of the symptoms of
socio-ecological changes taking place in the Paaimtryside at present. Formerly
cultivated fields have usually been artificiallfatsted with Scots pine ((RZELAK
1999). Land use history, as well as habitat coonstiand the intensity of forest
management can have a large effect on the spemmegosition of secondary forest
communities (BASHOFBOKDAM, GEERTSEMA 1998; XWONKO, LOSTER 2001,

ZERBE et al. 2007). The conversion of anthropogenic forests imatural ones has
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become a major task of European forestr@E 2002). The recognition as well as
maintenance and enhancement of biological diversitgnthropogenic forests are
one of the prerequisites for sustainable forestagament.

In this study we investigated the floristic compi@si and structure of
plantations and natural forests occurring in abaedoarable fields in Glinno Lugi

near the Warta River.

2. MATERIAL, METHODS AND STUDY AREA DESCRIPTION

Phytosociological studies of forest vegetation wayeducted in 2008 in the
Glinno Ltugi area. The study area is situated aBduh east of the “Jeziorsko” water
reservoir (Fig. 1). It is located in the eastern péthe Sieradzka Basin mesoregion
(Kondracki 2002).

Warta
(o]

Fig. 1. Location of the study area and of the teah&ne.

The analysis of 32 phytosociological relevés waslenaccording to the
Braun-Blanquet approach. The sequence of forestreorities was studied with the
transect method. The transect line was 1160 mngtheand 20 m in width, and it
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ran through sandy dunes and a local topographicedsion, in the direction from
the south-west (51°433"N and 18°425" E) to the north-east (51°24” N and
18°4252" E; Fig. 1). It cut through forest patches diffgrin terms of tree stand age
and composition. The larger part of this area heehbartificially afforested. Some
abandoned arable fields have successively overgvatinshrubs and trees. Most of
the narrow (10 or 20 metres wide) plots are priyaiperties. The southern segment
of the transect line and a few patches in the narth located in state-owned
woodlands. The borders of properties are determimgdorest roads and field
tracks.

The nomenclature adopted for vascular plants faldrEK et al. (2002),
for bryophytes — OHYRA et al. (2003) and 3WwEYKowsKI (2006).

3. RESULTS

The results of the phytosociological studies aes@nted in Table 1. Figure
no. 2 shows the sequence of the forest communitsimguished.

3.1. Description of forest communities

A fresh pine forest (eucobryo-Pinetum) association and a Scots pine
community closely resembling sub-Atlantic mesic pia forest (Tab. 1, columns:
1-11). The areas with the habitat of oligotrophaniéerous forests are forested
mostly by Scots pind’inus sylvestris The currently mature, single-species tree
stand was planted 70-90 years ago in what wasalaearing. Separate patches of
this fresh pine forest community display a largeedsity as regards the species
composition of the undergrowth and herb layer.

The physiognomy, vertical structure and speciespomiion of the patches
with the oldest pine tree stand (over 80 years atd)close to those of natural fresh
pine forest. These patches are described as arvarngloed regeneration form of a
Leucobryo-Pinetumassociation. They are characterized by the preseoic
acidophilous species associated with coniferousestsr such asvaccinium
myrtillus, Calluna vulgaris, Festuca ovin&he layer of cryptogams is conspicuous

and forms a carpet covering of up to 100% of thtehpdt is dominated by species
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characteristic of thevaccinio-Piceeteaclass such a®icranum scoparium, D.
polysetumandPleurozium schreberi

The other patches have better developed undergroiid shrub layer is
built mainly byFrangula alnusand Sorbus aucupariaPadus serotinawhich is an
alien species, occurs almost everywhere (both enuthdergrowth, and in the herb
layer). Another foreign specieQuercus rubragrows only in the southern part of
the transect. The herb layer is usually less devéhein the moss layeAgrostis
stoloniferaandDryopteris carthusianare frequently noticed in the relevés. In some
patches, the ground cover is dominateddayamagrostis epigejosvhich occupies
up to 3/4 of the area. Different species of brydphycover from 5% to 95% of the
patch areaPleurozium schrebeandPohlia nutansaappear commonly.

Young monocultures ofPinus sylvestris (Tab. 1, columns: 12-19). In the
analyzed phytocoenoses, the tree stand is highllysteeked (70-90%). The Scots
pine grows on poor sandy arable fields excludednfragriculture. Most of the
patches lack developed undergrowth and the heds laywery sparse or there are no
herb species altogether. However, young individwdlQuercus robur, Frangula
alnus and the invasivePadus serotinaoccur on almost every patcBryophyte
coverage is diverse and extends from 3% to 50%y Saiuro-hypnum oedipodium
is noted everywherdt is interesting to note the occurrence of mossesociated
with natural coniferous forestd/éccinio-Piceeteasuch asPleurozium schreberi
andDicranum scoparium.

Young plantations of Pinus sylvestris and Betula pendula (Tab. 1,
columns: 20-23). Patches of this community aretkxt@n the top of a sandy dune.
Scots pines and silver birches were planted togelé theBetula penduldrees are
dying because of a water shortage. The herb layg@oorly developed. Vascular
plants occur mainly in the microhabitats in thedghaf trees. Species characteristic
of seminatural and anthropogenic communities, sashRumex acetosaR.
acetosella Agrostis stolonifera Convolvulus arvensigand Knautia arvensis are
more widespreadlhe moss layer covers from 15% to 60% and it idt bnaith by
mesophilous Fleurozium schreberi and thermo- and xerophilous species

(Polytrichum juniperinumP. piliferum.
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Fig. 2. Sequence of diverse plant communities altrg transect line in Glinno tugi.
Explanation: 1 — fresh pine foredteucobryo-Pinetujnand Scots pine community close to
the fresh pine forest, 2 — young monoculture®iolus sylvestris3 —young plantations of
Pinus sylvestriand Betula pendula4 —thickets ofPinus sylvestris5 — thicket ofBetula
pendula 6 — Betula pendula-Holcus mollisommunity, 7 — mixed tree stand Bktula
pendula and Populus tremula 8 — Alnus glutinosa-Rubus sgommunity, 9 — willow
brushwood, 10 — plantation &inus glutinosaandPicea abies11 — ecotone zones, 12 —
narrow tracks, 13 — forest & field tracks, 14 -ex& number.
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Thickets of Pinus sylvestris (Tab. 1, column 24) developed naturally in a
succession process on acid, sandy soils. It igp&dly habitat of xerophilous and
thermophilous grassland communities of thk@elerio-Corynephoreteaclass,
occasionally and extensively used as a pastureafbie The young, widely-spaced
pine individuals spread into the area from the @&l 80-year-old Scots pine
plantation. The further from the border of the matiree stand, the lower the shrub
density. The herb layer is floristically rich, bulby species characteristic of the
Koelerio-Corynephoretealass such a€orynephorus canescens, Jasione montana
andHelichrysum arenariumall of which grow plentifully.Speciesassociated with
arable fields (theStellarietea mediaelass) are also commonly noted, for example
Conyza canadensiétriplex patulg Fallopia convolvulusRaphanus raphanistrum
and Setaria viridis The sparse moss layer is built by only two specie
Brachythecium rutabulurandCeratodon purpureus.

A thicket of Betula pendula (Tab. 1, column 25). This forest community is
situated in the immediate neighbourhood of a psapmitmus grassland community
of the Koelerio-Corynephorete&lass The tree stand is built bBetula pendula
planted in straight rows. The herb layer is domadaby species characteristic of
Molinio-Arrhenatheretea,such as Deschampsia caespitosa, Elymus repems
Holcus lanatus. There also occur species characteristic of tKeelerio-
Corynephoreteaclass for example Corynephorus canescerand Helichrysum
arenarium.The bryophyte layer is really poor.

A Betula pendula-Holcus mollis community (Tab. 1, column 26)The
anthropogenic tree stand is built exclusively byesi birch Betula pendulaat a
density of 70%.Frangula alnus Pinus sylvestrisand Betula pendulaoccur
sporadically in the undergrowtiithe main components of the dense herb layer are
grasses such adolcus mollis Festuca ovina, Anthoxanthum odoratand Agrostis
stolonifera.The moss layer covers 20% of the relevé area aisdnitade up mainly
of Sciuro-hypnum oedipodiuandBrachythecium rutabulum

A mixed tree stand of Betula pendula and Populus tremula (Tab. 1,
columns: 27-29)The silver birches and common aspens were plamtexbandoned

arable fields. At present they also build the ugdmwth and spread spontaneously
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into the adjacent Scots pine monocultures. The lag#dr is dominated by grass and
sedge species characteristic of telinio-Arrhenathereteaclass, such aguncus
effusus, Carex hirtaand Agrostis stoloniferaRuderal species of th&rtemisietea
class are also frequently noted. The coverage o$snlayers, dominated by
Brachythecium rutabulupextends from 10% to 30%.

An Alnus glutinosa-Rubus sp. community (Tab. 1, column 30).This
anthropogenic phytocoenosis occupies a local dejressituated between sandy
dunes. The tree stand is built by even-aged blatdr@Betula pendulaandBetula
pubescen®ccur in admixture. The undergrowth contains amotigersSambucus
nigra, Frangula alnus, Padus serotirend Salix cinereaA significant area — about
3/4 of the patch — is occupied by blackberfResus sp.The species composition of
the herb layer is quite diverse and it includesv@Scular plant species. Clumps of
Urtica dioica and tussocks ofPhragmites australisdominate. The local wet
shallows are partially overgrown with nitrophilogpecies associated with the
Bidentetea tripartiticlass such aRorippa palustrisandPolygonum hydropipefThe
bryophyte layer is very weakly developed.

A willow brushwood (Tab. 1, column 31) is located on the edge of tleall
depression in the neighbourhood of the alder tteaads The dense thickets are
formed by large gray willowsalix cinereawith a little admixture of eared willow
Salix auritaand single specimens of white biBbetula pubescen3he herb layer is
built by hygrophilous species such lagcopus europaeuand Solanum dulcamara
(the Alnetea glutinosaeclass), Deschampsia caespitgsd.ysimachia vulgaris
Myosotis palustris (Molinio-Arrhenatheretep Galium palustre Peucedanum
palustre and Scutellaria galericulata(Phragmiteteqa The share of mosses in the
species composition is small. Among the 6 notedjbinytes onlyCalliergonella
cuspidatareaches higher coverage.

A plantation of Alnus glutinosa and Picea abies (Tab. 1, column 32). The
Norway sprucePicea abiesand black aldeAlnus glutinoséabuild a dense tree stand
and undergrowth. The herb layer is weakly develogeel to the deep shade on the
forest floor. OnlyHolcus lanatusandUrtica dioica, which occupy up to 10% of the

investigated area, reach a significant coveragerelare 12 moss species noted
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on the ground, stumps and on the lowest partsetrées’ trunksSciuro-hypnum

oedipodiumdominates.

4. DISCUSSION AND CONCLUSIONS

One impoverished fresh pine forest associatioeu¢obryo-Pinetuimnand
nine secondary forest communities have been digghgd in the transect line in
Glinno Lugi. The tree stands and thickets of Spate are dominant and they cover
more than 70% of the transect line area. The slbueh forest patches, the young
tree-stands ofBetula pendulaand the poplar forest cover about 10%. The
anthropogenic monoculture of black alder and thengmeous willow brushwood
overgrow only the local wet depression (about 6%hefinvestigated patches) with
thin peat deposit. The road lines, forest divisimes and narrow ecotone zones
(edges of plantations and tracks) are a signifigeamt of the transect line — they
constitute as much as 14%. It is the result ofnsitee fragmentation of this area
among many owners and the ensuing necessity tolycleatline borders in the
landscape.

The sequence, tree stand composition and areaeofotlest communities
reflect the areas of private properties and thendérs. Land use forms and their
intensity are different and depend on the locablses field owners. The tree stand
composition is determined by forest managementenskte in the majority of
private forests and intensive in state-owned fgreBhe species composition of the
herb and moss layer is natural and determines dbgat properties better than the
tree-stand or undergrowth. It also gives an accofiprevious land-use forms and
indicates the tendencies of spontaneous vegetd¢&oglopment.

The species composition of secondary coniferousnuanities in the Glinno
tugi area, significantly differs from that typicabf a natural forest (see
MATUSszKIEWICZ 2001). These communities found on afforested pokivated
sandy sites are characterized by a significantesb&mon-forest species in their
flora. Besides numerous psammophilous plants tloeyamn evident field weeds.
True forest species @VONKO, LOSTER 2001; ZRBE et al 2007) characteristic of

forest communities are absent in the youngest gilimnis. They appear successively
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along with the ageing of the woodlandsz{@nko 2001; GRAS, ORCZEWSKA
2009). Moreover, they are present in the patchés yaung pine tree stand, where
the logging area was artificially re-afforested.eTersistence of forest land use is
one of the main factors determining the occurreatdorest indicator species
(HONNAY et al. 1999; xwoNKo, LOSTER2001; MAJCHROWSKA WOZIWODA 2009).
The rate of natural succession of coniferous fovegetation on abandoned arable
fields is indicated by the habitat properties adl a® by the age of the trees in the
neighbouring woodlands (availability of the seeBBASHOFBOKDAM, GEERTSEMA
1998; RINN-GOFRON 2004; KOPRYK et al. 2004).

The final species composition and structure of mmbgenic forest
communities significantly depend on human actiaitygl procedures related to forest
management @RBE et al 2007). Special attention should be paid to waoudba
with a considerable participation Badus serotinandQuercus rubraThese forest
stands should be monitored to observe the developamel spread of invasive alien

species.
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