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Abstract: The impact of anthropopressure on the flora in wiwnity of the
Betchatow Brown Coal Mine in Central Poland has rbeabstantially strong.
Consequently, certain changes in habitat condit@ve been observed, leading to a
decline in particular species stands. Mechanicatadge, as well as the mine and
power plant expansion have contributed to furtipeicees decline in the areax situ
conservation, e.g. metaplantation from native toosdary localities seems an
efficient method of ensuring the species survivalthe local flora. One of the
species is to be found in Wola Wydrzyna (underRbeest District Administration
of Belchatéw) is Drooping Bittercred3entaria enneaphyllos. Its population was
first recorded in the area in 1979. However, si@0@9 the forest complex has
undergone a regular expansion of the Belchatow BrGwal Mine. The forest area
is to be utilised for the future Szczercow coalatgp Therefore, in 2000 the method

of Dentaria enneaphyllos metaplantation was applied.
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1. INTRODUCTION

Rising of widespread industrial areas is ofteatesl to destruction of valued
ecosystems or causes negative, irreversible changkabitat conditions. In that
kind of areas there is a necessityeotitu conservation of valuable and rare species.
Transfering them to secondary habitats ensure sheuival and gene pool. One of
the efficient method is a metaplantation experimdiiis instrument ought to be
obligatory for investors as a nature compensatidrthe beginning of investments
some rare and endangered species should be takenfesm planned industrial
areas. The procedure, terms and conditions of ragtizpion, its purposefulness
were described @#xAasiewicz 1984; QACzZEK 1986; KLASA 1991; TeSKE 1992).
PawLAczyk and &ERMACZEK (2008) payed attention to sources of difficultydan
hazard related to creating new, artificial stantisnportant spieces. Suitable rules
of law which would regulate problem of transferveuable spieces or endangered
populations from industrial areas haven't beenteceso far.

An example of the area where the impact of anthpogssure has been
substantailly strong, resulting in irreversible ©bes in forest ecosystems, is the
vicinity of the open-pit Betchatéw Brown Coal Minghe main causes of such
transformations include: drainage of the brown cdaposit, large area felling
facilitating the spread of the mine’s and powernpka infrastructure, dust and
gaseous pollution, peat exploitation, constructdrcanals replacing natural river
sections and leading away the drained watemr@wski 1984, 1993, 2007a, b). In
the vicinity of the coal mine there are situatednds ofDentaria enneaphyllos
which is rare in Central Poland.

Drooping Bittercress is a geophyte blooming in Apnd May (SAFERet al.
1988; Rutkowski 2006). In Poland it chiefly occurs in the SudetyuMtains, the
West Carpathians, the Krakow-@&tochowa Upland and th&wigtokrzyskie
Mountains (AJac, ZAJAC 2001). The species is characteristic for fertileuntain
beech forestDentario enneaphylli-Fagetum and Dentario glandul osae-Fagetum
(MATUSZKIEWICZ 2007). As for the lowlands, the main places ofoitsurrence are
the oak-hornbeam and beech foresti{€ 1996).
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In Central PolandDentaria enneaphyllos occurs in rare and isolated
populations. Furthermore, the species is categbaseVU (vulnerable) in the List
of Threatened Species of the areak(lBOWSKA-GABARA, KUCHARSKI 1999).
Drooping Bittercress has been recorded in fourdstatwo of which are situated in
the vicinity of the Belchatéw Brown Coal Mine, iia.the forest complexes of Wola
Wydrzyna and Stréa in Forest District Administration of Belchatow Kowski
1984; AKUBOWSKA-GABARA 1989). Two other stands are to be found in thdaSpa
Forests, i.e. in the Stugocice forest-floristicenee (QAczek 1978) and in the
Forest District of Biatobrzegi (iEDRzYXNskI 2000).

The population in Wola Wydrzyna is to be destroyethe near future. The
outset of mining activity in the Szczercow coal dgp will lead to annihilation of
the forest complex. Consequently, the flora’s gg@o®l in the region will be
impoverished. Wola Wydrzyna is one of the most edlareas in the vicinity of the
open-pit mine, not only due to occurrence of theegstigated population @entaria
enneaphyllos, but also to the forest’s remarkably rich floralaignificant variety of
its phytocoenoses. If it were not to be destroykd,area should be classified as a
nature reserve (BRowskl 1984). What is also worth mentioning, Drooping
Bittercress co-exist there with. bulbifera, which is also rare in Central Poland.
Furthermore, the forest complex of Wola Wydrzyneh@ne to such species as:
Corydalis cava (with an area of ca. 1 hd)athraea squamaria, Viburnum opulus,
Ribes nigrum, Asarum europaeum, Daphne mezereum andHepatica nobilis. Patches
of D. enneaphyllos are spread over the area of above 0.9 h&DfZYNSKI,
Kurowskli 2011), and the individulas total coverage amotmtsa. 0.13 ha. In the
face of the future annihilation of the Drooping tBritress stand, the method of
metaplantation has been applied in the forest cexnpf Wola Wydrzyna since
2000. Problem of metaplantation were presentedstmh species a€ochlearia
polonica (KwiaTkowskA 2001),Aldrovanda vesiculosa (KAMINSKI 1995),Dianthus
gratianopolitanus (WEGLARSKI, JANCZYK-WEGLARSKA 2000),Echium russicum and
Irys aphylla (DABROWSKA et al. 1995),Polemonium coeruleum (DABROWSKA et al.
2011). The method has already been successfulljyedpin the Loéd region, e.g.
with regard toLinnaea borealis (KuROwsKI 2004; WTostAwsKI 2004). There are
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also known examples of metaplantation from indaktareas ERMACZEK 2007,
KRASICKA-KORCZYNSKA, KORCZYKSKI 2007;Z0tKOS et al. 2010).
The main goals of this work include:

» estimating population size &f. enneaphyllosin its native stands,

» describing the condition dd. enneaphyllos new population in its secondary
stand,

* pointing to practical problems regardieg situ conservation and discussing
difficulties concerning the application of metagktion method, as well as
emphasizing lack of any programmes that would endbé transfer of
particular populations of rare and endangered speaway from areas of

future widespread investitions.

2. MATERIALS AND METHODS

In 2009, in the forest complex of Wola Wydrzyna reveconducted
observations oDentaria enneaphyllos in its native stand. Estimating the population
size involved both assessing the area of particpédches and determining the
species percent coverage in each of them. Furthhermpodividual stances of
Drooping Bittercress have been distinguished inmalver of representative areas, all
characterised by varying density. The area of alsirstudy plot was 1
(FALINSKA 2002).

In the year 2000 metaplantation was attempted @ansterring D.
enneaphyllos 10 km away from its native stand, situated in fireest complex of
Wola Wydrzyna, to the projected Kluki nature reser(named after Henryk
Baksalerski). In the spring, separate soil lump$h Wi. enneaphyllos are transferred
to a new location in the phytocoenosis of moist -baknbeam forestdTilio-
Carpinetum stachyetosum. The metaplantation of Drooping Bittercress ineslv
both measuring the total area covered by the speara estimating the number of

its flowering shoots. Since 2008 sterile shootsehago been taken into account.
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3. RESULTS

It has been estimated tH2entaria enneaphyllos covered the area of 1280 m
in the forest complex of Wola Wydrzyna (including®nt in the 156 forest section
and 850 rin the 157 forest section; Phot. 1, Fig. 1, 2)e Population size ob.
enneaphyllos in the 156 forest section amounted to 57300 shfotluding 24400
flowering and 32900 sterile ones), while the numbgsshoots in the 157 forest
section amounted to ca. 72400 (including respdgti2d¢500 flowering and 47900

sterile ones).
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Photo 1.Dentaria enneaphyllos in the forest complex of Wola Wydrzyna (photo

E. Koczywss).

The stand oDentaria enneaphyllos is situated in such phytocoenoses that
undergo transformations (mainly resulting from habidrainage). These are the
phytocoenoses dfarici remotae-Fraxinetum andTilio cordatae-Car pinetum betuli
characteristic for the Matopolska region (their divisions are:Tilio-Carpinetum

stachyetosum sylvaticae and Tilio-Carpinetum corydaletosum). Dentaria
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enneaphyllos occupies only 1 min the Stréa forest complex, located to the west
from the Wola Wydrzyna, belonging to the above noe@d phytocoenosis diilio-

Carpinetum stachyetosum sylvaticae.
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Fig. 1. The vicinity of the Belchatow Brown Coal mé (Kurowski 2007b,
modified) 1 — forests, 2 — future area of the Smxas Open Pit, 3 -Dentaria
enneaphyllos stands.

Metaplantation of Drooping Bittercress was condddte the years 2000-
2009, in the phytocoenosis of moist oak-hornbeamrrests Tilio-Carpinetum
stachyetosum. To a secondary stand (forest complex of Kluldarmgetchatow) were
transfered 33 soil lumps d. enneaphyllos, amounting to a total area of 6.6 m
(Tab. 1).

Table 1. The spread @entaria enneaphyllos patches over a new territory after

metaplantation into the projected Kluki nature rese

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
The area of transferred
soil lumps (M) in a 1.0 0.4 06 1.0 1.0 1.0 04 0.4 04 04
given year
The total area of
transferred soil lumpsl.0 1.4 20 3.0 4.0 50 54 5.8 6.2 6.6
(m’)
The size ofDentaria
enneaphyllos patches1.0 0.6 07 1.7 2.5 1.4 1.2 1.4 1.8 1.1
(m) in the new stand
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Fig. 2. Dentaria enneaphyllos stands in the Wola Wydrzyna. A — localization in
forest complex; B — localization in the forest smu$; C — distribution of patches;
1 — forests, 2 — future area of the Szczercéw QRier8 —D. enneaphyllos stands,

4 —D. enneaphyllos patches, 5 — range Bt enneaphyllos population.

In 2009 the new territory oDentaria enneaphyllos after metaplantation
amounted to ca. 1 The population numbered 261 individuals (incledia9
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flowering and 222 sterile ones). On the basis ef yharly monitoring it has been
estimated that the new population area oscillagéwéen 1 and 2.5 mSince 2005,
despite yearly transferring of new soil lumps, thgpulation’s expanse has not
advanced, the area amounting to more or less(Eig. 3). In comparison with the
total amount of transferred soil lumps, 20% Df enneaphyllos has been
successfully located into its secondary stand §itgation has been stable since
2004). The 2005 transfer of soil lumps of the saize as in the years 2002-2004
did not cause (opposed to the previous transferg)expanse in the population’s

area (Fig. 4).
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Fig. 3. The dynamics ddentaria enneaphyllos secondary stand after metaplantation

in a projected Kluki nature reserve.
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Fig. 4. The percentage of successfully transfelretaria enneaphyllos area (stable

since 2004) in comparison with the total amourtrarisferred soil lumps.
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4. SUMMARY

» The stand oDentaria enneaphyllos in the forest complex of Wola Wydrzyna
was first recorded at the end of the 1970s. It tplaice during investigations
carried out by the geobotanists of the Universityt6dz (KurRowski 1984;
JAKUBOWSKA-GABARA 1989). The stand has been monitored on a regsis ba
ever since. Currently, the species population Owle largest area ever.
Throughout the years, the habitat conditions heawenged as a result of the
area’s drainage (BRowskl 1993, 2007a, b). Soil moisture in the area
deteriorated, peat decay and extinction of hygidopki plants have been
observed. However, those factors have so far faw@tl the growth oD.
enneaphyllos in Wola Wydrzyna. The decision to begin brown cextraction
in the Szczercow Open Pit made it nessessary nsféaDrooping Bittercress
to new, secondary stands.

* In the projected Kluki nature reserientaria enneaphyllos population covers
the area of ca. 1 During the blooming phase particular individuafsthe
species suffer from the attacks of leaf beet@sysomelidae) that feed on their
leaves. The leaves also bear signs of animals. BMethe factors contributing
to the species shoot destruction severly inhikst atbility of generative
reproduction.

* Drooping Bittercress should remain under monitqriitg scope widenedia
investigations on the species ecology in the camtst of Central Poland.
A suggestion to investigate the mycorrhizal bigtailarity betweenDentaria
enneaphyllos and ash treeBraxinus excelsior has been put forward. The latter
occur in the forest complex of Wola Wydrzyna, hoesethey cannot be found
in the projected Kluki nature reserve. It has bassumed that ash trees may
stimulateD. enneaphyllos population growth.

* The positive results of metaplantation are deteeshiby a correlation of local
factors. Transferring species to a location withikir habitat conditions is not
enough to guarantee the success of the operatienmuch more important to
ensure the largest degree possible of similaritywéen the species native and

secondary biocenosis.



256 Dentaria enneaphyllos in the vincinity of the Belchatow Coal Mine

There is a necessity of introducing programmes Wuatld enable transferring
selected populations of rare and endangered spawiag from areas planned
for future widespread investations. Moreover, theure investors should
contribute to such actions. Currently, there isdigtinction between species
covering large areas in a given region and thosmimgng single, isolated
stands. All the instances are approached in the saamner. There is a need for
a legal regulation ensuring the protection of theegpool of species valuable to

a given region. It should be donga metaplantation to secondary stands,

whereas protection issues should be discussee &etly beginning of planning
any future investitions in a given area.

* In the nearest future there is a need to transtet pf the population
D. enneaphyllos before it will be annihilated, to another foresimplex in

vicinity which is similar to the original one.
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