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ABSTRACT

The aim of this paper is to describe the speciediérsity of important woody species
in the riparian zone of wide floodplains in the feied Landscape Area (PLA) Pdébd
(Central Europe, Czech Republic). The analysisrofvth in terms of particular species
was carried out to find out their growth potentiahother task was to evaluate the diversity
and health condition of all trees and to deternthe occurrence frequency of important
woody species (IWS) in particular geobiocoene tgpaups of wide alluvial plains. The
tree classification pyramid (veteran-representasivecessor-expectant) was built up to
provide the sufficient number of diverse IWS in Hrea. In total, 3,419 IWS were mapped
in the whole area of the PLA Padq81.5 knf). In wide alluvial plains, th&/Imi-fraxineta
carpini sup geobiocoene type group (GTG) shows the highesrsity. According to the
surveys carried out in the area under investigatiosm evident that there are a lot of IWS
here deserving protection and the proposal of pipeapriate management, which should be
represented by the pyramid mentioned above. Theanpigr would provide protection and
care for the registered trees to reach a respectdet and maximum dimensions. It is
necessary to preserve the species spectrum ofBetd maintain the gene pool of initial
populations and biodiversity in landscape. Someisgeexceed growth parameters of the
same species at other floodplain sites in the CRagublic and even in Europe.

Keywords: floodplain forests, important woody species, gtowipotential,
geobiocoenosis

INTRODUCTION

Floodplain communities belong among very rare anibaegered ecosystems.
Landscape/ecological functions of the communitrealiuvial plains are quite irreplaceable
(Bornette, 1996). The Protected Landscape AreaiP¢BUA Poodi) represents a unique
preserved mosaic landscape of a wide alluvial plgith much diversified biocoenoses.
Although present floodplain forests do not showuretstructure, their character is close-
to-nature. In the landscape sphere, the foresigibmas irreplaceable components of the
environment (Wagner, 1990).

Floodplain forests show specific vegetation of atacharacter, which is the result of
present effects of the high groundwater level asdssnal floods (Anderson, 1996). In
Central Europe, floodplain forests occurred natyral valley regions along all rivers
creating main communities of the lowest locatidfsrpe’, 1989).
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Thanks to floodplain soils rich in nutrients andgthigroundwater level trees reach
extraordinary dimensions (Malanson, 1995). Impdrtanody species (IWS) are those
trees, which excel due to their dimensions in theerm locality helping to create the
character of the landscape by their uniquenesgesbnce (Ma#ta, 2002). According to
Lonsdale (1999), it is an old and valuable treaylvich we can assume that it survives the
typical age range of the given species. Read (28p&}ified trees, which were interesting
from biological, aesthetic and cultural aspectsabse they reached certain age, dimensions
and condition as veterans.

The databank of information on big trees in opaerd&zape is not sufficient yet. Only
“memorable trees” are registered. Basic informationproclaimed “memorable trees” is
included in the “Central list” of the Agency for N@e Conservation and Landscape
Protection in Prague (Re$§, 1998). The first lisrerharkable trees in Bohemia, Moravia
and Silesia was published by Jan Evangelista C8adinsky (1913), who described 320
rare trees in his book. This list, which has beespared with the aid of a number of
contributors, is the first detailed list of memdeatyees in our country.

Holobradek (1952, 1958) referred to IWS of the geuercusin the Dyje-Morava
floodplain. Numerous field surveys and searchinglWsS in the valley of the Dyje river
(areas of the Vienna basin and of the Dyje-Svratikey in the northern foreground of the
Alpine geotectonical system) were the follow-uptbé& author (Dé&mar, 1969; Polehla,
2002; Brzobohaty, 2000; Sudimva, 2002; PoliSenska, 2002; Maa et al. 2006).
Description of the diversity of selected IWS allavespecification of ecologically
significant segments of landscape and formulatibnnature conservation approaches
(Jongman et al., 2004).

MATERIAL AND METHODS

The aim of the paper is to describe the speciesrsity of IWS in the riparian zone of
wide alluvial plains, to carry out the analysistiogéir growth within particular species and,
thus, to determine their potential growth posdilesi. Information on the species diversity
and frequency of IWS was divided according to theuorence of particular specimens of
IWS on specific sites defined as geobiocoene typegs (GTG). Thus, it was possible to
evaluate the growth potential of IWS in relationgite properties. The classification of
GTG was carried out according to definitions of¢Bk, Lacina (1999) and Culek (1996)
(Tab. 1).

Table 1. Potential vegetation of the Podbeskydskyidsregion (according to Culek,
1996)

Potential vegetation

Terrain Zonal Azonal
Lowland Tilio cordate-Carpinetum Pruno-Fraxinetum
Luzulo albidae-Quercetum Agrostio-Salicetum purpureae
Carici-Quercetum
Upland Dentario enneaphyli-Fagetum Arunco sylvestris-Alneglutinosae

Dentario glandulosae-Fagetum
Aceri-Carpinetum

Submontane Eu-Fagenion Salicion eleagni
Festuco-Fagetum Carici remotae-Fraxinetum
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Field survey was carried out in the area of the Foddi, which is situated on foothills
of the outer Western Carpathians (the Moravian Qadbveen the margin of the Bohemian
Massive and orogene of the Western Carpathians (igrhe studied area is of alluvial
character due to the Odra River. The river shovesgmved meandering stream there in
alternating aeolian and alluvial sediments. Thituale of the area ranges between 212 and
298 m. The forest cover percentage of the PLA Flasdabout 10% (Rychtecka, 2004). A
great deal of IWS is concentrated in riparian ssanghich conditions the landscape
character and affects their distribution and fremye Therefore, the field survey was
focussed on the evaluation of IWS occurring in redtdormations of riparian stands or
floodplain forests as well as on their occurrencéhie anthropogenic enclaves of dams, in
meadows, arable land and in built-up areas.

).

P

Fig.1. Observed area of the PLA Poad

Bohemian Massif: 1 - Nizky Jesenik Mts.

Western Carpathians: 2 - Extended Carpathian
Depression (Moravian Goal), 3 - Extended
Western Carpathions (Podbeskydska
Higlands), 4 - North Extended-Carpathion
Depression (Ostrava Basin)

.

\%\ r

PLA

3

E===] Dreslerova (2005)

—_ [ Rychtecka (2004)

The field survey was carried out during summer @92 - 2004. It continued in the
previous geobiocoenological mapping. In the ripadane of the Odra River, the area of
the stream and its 7 tributaries was geobiocoeltdtly mapped (river km 22.000 —
75.330) (Tab. 2). Along the streams, six GTG wezknttated: Saliceta fragilis inf. Alni
glutionosae-saliceta supUIlmi-fraxineta carpini sup.Ulmi-fraxineta populi sup.Querci
roboris-fraxineta supand contact GTG (Bik et al., 2000) (Tab. 3).
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Table 2. Trees registered according to a watercoueswith a determined GTG

Name of the watercourse Number of registered trees

Odra 746
Jicinka 7
Luha 24
Husi potok 6
Lubina 23
Ondejnice 12
Sedlnice 0
Bilovka 0

> 818

Table 3. Characteristics of GTG in the riparian zore of the PLA Poodi (wide valley

floodplains; Béek, Lacina, 1999)

Saliceta fragilis inf. (3 B-C 5a)

Ekotope

Potential vegetation

Gravel-sand alluvia along banks of stred

1MBe youngest stages of the developmen

t of

and rivers, river islands, alt. 250 to 500 |filgodplain  communities of uplands a
the youngest parts of the river floodplain, shighlands

type: Skeletic Fluvisols Salicion triandrae, Salicion albae

Alni glutinosae-saliceta superiora (2-3 BC 5h)

Depressions with reduced runoff, wide ri
floodplains, Stagnic Gleysols

&uccession-developed communities of a
forets,

Carici elongatae-Alnetum

der

Ulmi-fraxineta carpini sup. (2-3 BC-C (3)4)

Relatively the driest parts of wide ri
floodplains, up to 250 m alt. (exception

?f;rest on a transition
even 280 m), groundwater table usuallyoadleaved forests at hydric-normal si

deeper than 150 cm, soil type: Map
Fluvisols

pecies-rich community of a floodplg
to surroundi

IQuerceto-Ulmetum

in
ng
es,

Ulmi-fraxineta populi sup. (2-3 C (4)5a)

up to 250 m alt., exceptionally up to 300
under natural conditions regularly inundatj
soil type: Arenic Fluvisols

rQuerceto-Ulmetum
ed,

Querci roboris-fraxineta sup. (2-3 BC-C (4

5a)

Wide river floodplains, up to 200 - 250 m &
locations relatively remote fro
watercourses where sedimentation of fi
clay particles occurs during floods, soil ty

lQuerceto-Ulmetum
m

ner

he:

Gleyic Fluvisols

IWS were registered if minimal girth reached 2 mtla¢ breast height of 1.3 m.
Exceptions were made f@inus glutinosalL.) Geartn.,Acer campestré.. and Carpinus
betulusZ., which were already registered at the minimunthgdf 1 m. In registered trees,
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following parameters were measured: heighlt, @irth at breast height (GBH), crown
height, health condition according to a 6-degressdgification (Tab. 4), occurrence of
mutualists and parasites. The site of every regidtdree was classed according to
geobiocoenological map sources {Bk et al., 2000). Vitality and physiological age of
woody species served as dendro-ecological parasnéteym the viewpoint of determining
the rate of damage and thus the supposed prospadree, the actual age of a tree is not
too important for evaluation but rather its devehgmtal stage. Instead of age the
characteristics is termed “physiological age” dfee (Berker, 1977). Thus, a scale for the
evaluation can be as follows. Physiological age dtadity according to Rea¢?000) (see
Tab. 5).

Table 4. Classification of health condition(Rychtecka, 2004)

Health condition

1 | Excellent Vital, free of visible damage,

2 | Very good Healthy, small damage, drying up to 10%

3 | Slightly damaged | Occurrence of cavities of camydophagous insect, drying up [to
11-25%

4 | Markedly damagefHeavy damage by abiotic agents, man, wood-destyoiyingi, |,
cambioxylophagous insect, drying up to 51-99%

)]

Dying Decay, stem decay, drying up to 51-99%

6 | Dead Non-viable, torso, dry

Table 5. Characteristics of particular stages of th physiological age of registered trees
(Read, 2000)

Stage Characteristics

A-seedling

B-sapling

CtoD Cessation of the length increment in the tree crovaunding the
full to late crowns, loss of vitality in the peripheral zoneao€rown, initializatior
maturity of regeneration processes in lower parts of a craamad stem

colonization of dead wood by saprophytic invertédsa maximun
production of pollen and fertility, increasing thslume of nonf
functional tissues, acceleration of colonization fungi and thei
activities

DtoE Reduction of the net annual increment of wood, e@sing the living
early old age part of a crown and reducing the growth vitalityasdwns, increasing
the activity of fungi and wood decomposition, thegim of cavities,
increasing the colonization of dead wood by lowlants and animals

EtoF Continued reduction of a crown, decreasing the siza crown and

late old age annual increment, origin of cavities, break-dowraafrown, decreasirlg
the tree vitality, increasing the wood decomponitiactivities of fauna
and flora

Fto G Final disintegration of a tree, continued actiwtiof fungi, the

senescence culmination of wood-destroying activities and theturn of nutrients

into soil, fragmentation of the tree stem to srpalits
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Physiological Strategy | Characteristics

vitality

1-Full Growth All energy is invested in the tree growth

2-Sufficient Defence Part of the energy is spent to defencéeaekpense af
growth, which is retarded

3-Insufficient Survival All energy is spent for survival, cessatiof growth,

fructification, restoration of energy balance iffidult or
even impossible

4-None Irreversible disturbance of energy balance andbatik
of a tree
5-Dead Dead tree

Findings obtained were used for the proposal dfblé sustainable management or the
way of care for big trees in the studied area @eoto ensure their existence in the same or
higher proportion (density) in the model area fdorsg time. The methodical framework to
deal with the task is represented by principlesustainable care for IWS. Individual IWS
were divided into four categories on the basishafrtimportance, minimal girth, health
condition, vitality a physiological age (Read, 2D00eterans (V), representatives (R),
successors (S) and candidates (C).

Trees, which are exceptional at excessive paramatdBH compared to other trees of
the same species or trees, which are otherwiseptianal particularly due to their age
belong to the category ofeterans In trees of this category, health condition ahd t
degree of vitality are not decisive. Unambiguoustyrefers to trees in which the final
disintegration and death of the tree occur. Treéh wbove-average dimensions or
otherwise exceptional belong to the categoryepiresentativesThe GBH minimum limit
for particular species to include a tree into thtegory has to be determined gradually and
empirically. As a rule, representatives are fromyeage characterized by reduced vitality.
Allochthonous species should not be ranked amorigrases or representatives. Trees
which have not yet reached excessive dimensionshmw excellent health conditions and
vitality are termedsuccessorslt concerns fully mature trees, partly more vitadividuals
from the stage of early old age. It is supposetl tthey reach large dimensions to become
representatives or even veterans in the near fuithe candidates are the last category,
where other trees in the stage of full maturityearly old age are concentrated. Thus, both
fully vital, sufficiently vital and insufficientlyital trees reaching average dimensions are
included.

RESULTS

Diversity of IWS

Through the inventory of IWS in the whole area af8Bknf of the Pooti PLA some
3,374 IWS were mapped. The database amounts tcaf6us species and hybrids + 4
species- unspecified genevéalus sp. Mill, Betulasp. L., Populussp. L. and Salixsp L..
The genus poplarPppulus sp. L.) includes undifferentiated species of blgmiplar
(Populus nigralL.) and hybrids ofPopulus x canadensidloench. The ternBalix sp. L.
includes trees of arborescent willowSa(ix fragilis L., Salix albalL. and Salix x rubens
Schrank), which have not been clearly and undolptetermined. Some 19 species and
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one hybrid Salix x rubensschrank) belong to autochthonous species. Remaihsugcies
and 2 hybrids belong to allochthonous speciesefitrs toAesculus hippocastanuin,
Platanus x acerifolia(Aiton) Willd., Populus balsamifera.., Populus x canadensis
Moench Quercus rubra.. and Robinia pseudoacacih.. The proportion of species is as
follows: Quercus roburlL. 1,110 trees (33% of the total numbeglix alba L. 418 trees
andFraxinus excelsiot.. 388 trees (Tab. 6).

Proportion of IWS according to the biotope type

From the viewpoint of the biotope type most IWS wscin the riparian zone of a
watercourse (33%), almost the same proportion (3t within forest stands and the
third most numerous biotope with 17% includes stama banks of ponds, groves include
11% IWS. The smallest proportion falls in meadod®), built up areas (2%) and arable
land (1%), where solitary trees occur (Fig. 2).

Fig.2. Proportion of IWS in particular biotopes in the area of the PLA Poodti

E4% [H2%01%

[11%

[033%

O17%
O32%
[riparian stand [Iforest stand
[Jdams og ponds [groves
Esolitary trees-meadows Elbuilt-up area
[Osolitary trees-arable land

Growth parameters

Salix albaL. with GBH 720 cm and height 15 rdlmus laevisPallas with GBH 0f620
cm and height of 33 m - both trees growing on thakbof the Odra River anQuercus
robur L. with GBH 0f666 cm and height of 47 m in therfar manor game preserve in
Nova Horka rank among the biggest autochthon@estin the ared&®opulus nigral. with
GBH of 552 cm and height of 43 m (Odr&yaxinusexcelsior L. with GBH of 514 cm
(the Studenec Pond System) &walix x rubenschrank with GBH of 580 cm and height of
14 m (Odra) rank among other giant tregénus glabraHuds. Em. Moos with GBH of
389 cm,Acer campestré. with 371 cm,Acer platanoide4. with 335 cm Alnus glutinosa
(L.) Geartn. with GBH of 340 cm o€erasus aviun{L.) Moench with GBH of 330 cm
(wetlands of the Li§ potok /the Lisci Stream/), which occurs, however,a very bad
condition belong also to giant trees of its specMaximum heights of particular tree
species range between 25 and 57 m. Poplars rankgathe tallest trees. Found specimens
of Populus x canadensidloench measured 57 m (Odra) andRafpulus nigraL. 55 m
(Odra) (Tab. 6).

Evaluation of health condition
In the PLA Pood#, mainly vital trees occur, namely 49% trees arecellent and 21%
in very good health condition. Some 18% trees bgbty damaged. In 10% trees, there is
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visible heavy damage, 2% trees die away and only i&pped trees are dead. The
occurrence of wood-destroying fungi (13%) and camydiophagous insects (9%) count for
the main causes resulting in the impaired healtidition. Due to abiotic factors 8% trees
were damaged. As for abiotic factors, drought causeacks in the bark of trunks
(particularly in the western part of the area -98).2Also leaves of the trees turned yellow
prematurely. Frost caused cracks on tree trunkwmesiwees were damaged by lightning,
strong wind or their roots were exposed due toetimsive activity of a watercourse. About
2% trees were damaged by man. It refers mainhatoatie when iron hooks were driven to
trees or barbed wires were grown into trees oistieere damaged by unsuitably situated
hunting seats (e.g. high seats). Viroses (virugaties) weaken 0.1% trees and canker
(burrs) occurs in 2% trees. The occurrence of ftaragiscum albumnl. was noted most
frequently inPopulus x canadensioench. In the western part, the pest was alsodriate
several lime treesTI{lia cordataMiller andTilia platyphyllosScop.). The majority of trees
are overgrown by mosses and lichens.

The rate of drying up was monitored in crowns ofSWrees in the studied area suffer
mainly from dieback (drying up crowns up to 25%).the eastern part, trees are more
susceptible to drying (35% trees suffer from aaasidegree of drying up).

Physiological vitality is full in 50% registeredetrs, sufficient vitality is shown in 26%
trees, insufficient in 20% trees and 4% trees dthomt any vitality. From the aspect of
physiological age, the majority (61%) of specimans fully developed mature trees, 32%
are senescent trees, 4% trees approach their aleétB6 are dying and dead trees.

Tilia platyphyllosScop.,Alnus glutinosa(L.) Geartn.,Fraxinus excelsiol., Carpinus
betulusZ., Acer pseudoplatanus., Tilia cordata Miller, Acer campestré. and Quercus
robur L. thrive best. Excellent health conditions arsoakvident in the introduced trees
such aQuercus rubral. or Platanus x acerifoligAiton) Willd.. On the contrary, the worst
health conditions are demonstrated in the followisgecies: introducedRobinia
pseudoacacid. andAesculus hippocastanuim, whichis attacked byCameraria ohridella
Deschka & Dimic Salix x ruben$schrank Acer platanoides. andSalix fragilisL..

Categorization of trees according to the principleof sustainable care

Some 43 trees were included in the categoryetéransand 257 trees in the category of
representativesThe GBH minimum limit to classify the trees inteeie categories was set
to 400 cm. In field surveys, the GBH limit was laoed to 250 cm in some species. It refers
to field maple Acer campestré.), Norway maple Acer platanoides.), black alder Alnus
glutinosa(L.) Geartn.), hornbeanCarpinus betulus.), wild cherry Cerasus aviungL.)
Moench), crack willow $alix fragilisL.), Scotch elmJImus glabraHuds. Em. Moos) and
European white elmJIimus laevis Pallas

Quercus robui. (9 veterans and 62 representatives) @alix albalL. (19 veterans and
46 representatives) are the most abundant spetid®ese two categories. In total 1283
trees were included in the category of success®esnaining 1791 trees belong to the
category of candidates. Total ratio between pdgicicategories, i.e. veterans (V),
representatives (R), successors (S) and candiff@tes all registered trees is on average 1:
6: 30: 42 (Tab. 6).

The occurrence of IWS in GTG in the riparian zone 6 the Odra River and its
tributaries (in the PLA Poodi)

The total area of the geobiocoenologically mappgshrian zone of watercourses
amounts to 553.19 ha, of which the largest pameia 57.3% (317.09 ha) is occupied by
the GTGUImi-fraxineta carpini supfollowed byQuerci roboris-fraxineta supwith 27.6%
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(152.95 ha) Alni glutionosae-saliceta suvith 10.1% (55.96 ha)Jlmi-fraxineta populi
sup.with 2.3% (12.78 ha)saliceta fragilis infwith 1.8% (9.92 ha) and the smallest part —
0.8% (4.49 ha) belongs to contact GTGsd@&uet al. 2000).

In the riparian zone (which is geobiocoenologicatfigpped), 806 trees belonging to 21
species, hybrids and cultivars + 1 species-undéteangenusvialus Mill. were registered.
The largest proportion showSalix albal. with 162 trees (20%) (Proportion of other
species - see Tab. 7).

The largest species diversity occurs at sitddlofi-fraxineta carpini supwith 21 species
+ 1 genus Nalus sp.Mill) followed by Querci roboris-fraxineta supwith 14 species and
Alni glutionosae-saliceta supvith 9 speciesUImi-fraxineta populiincludes 5 species and
the smallest proportion shov@liceta fragilis infwith 3 species and a contact GTG with 2
species and 1 genuBdpulus spL.) (see Tab. 7).

Average density of IWS for the studied part of thapped area amounts to 1.5 trees/ha.
The density in particular GTG varies from 0.6 t6 frees/ha. GTGs dklni glutionosae-
saliceta sup., Querci roboris-fraxineta suplmi-fraxineta carpini supand UImi-fraxineta
populi sup.show considerably balanced values (from 1.4 to tle@s/ha) The largest
density, see 1.6 trees/ha is demonstratedJhyi-fraxineta populi sup. Ulmi-fraxineta
carpini sup.shows an average value of 1.5 trees/ha. Other Gi@selyAlni glutionosae-
saliceta supand Querci roboris-fraxineta supwith 1.4 trees/ha, a contact GTG with 0.9
trees/haand Saliceta fragilis inf.with 0.6 trees/ha (ie 1 tree/1.7 ha) show belowaye
values.

From the viewpoint of maximum GBH according to padiar geobiocoene type groups
(GTG) the biggest trees of particular species oceainly in Ulmi-fraxineta carpini sup.
with the exception o%alix x rubenschrankUlmus glabraHuds. Em. MoosUImus laevis
Pallas and Acer campestré... In Querci roboris-fraxineta supthe biggesSalix x rubens
Schrank with the GBH of 580 crAcer campestré. with 270 cm andJimus laevis Pallas
with 620 cm. The biggedfimus glabraHuds. Em. Moos with GBH of 389 cm occurs in
the GTG ofAlni glutionosae-saliceta sup.

DiscUsSION

Comparison of the abundance and diversity of IWS wh other areas with similar
site conditions

Results achieved in the PLA Pdbdan be compared with results of a survey carmigd
in riparian stands along watercourses belonginthéoextensive area of the Odra River
basin (without the PLA Podtj, which was carried out in 1998 - 2001 (Mealet al., 2000;
Madkra, Dreslerova, Rychteckd, 2002) and of the inugmnbd big trees in the Dyje-Morava
River floodplain (Suchjova, 2002). There are 1,243 IWS registered inifrerian zone of
watercourses in the PLA Paddwhich reaches tens of river kilometres, (Ryckée2004,
Dreslerova 2005). In the riparian zone of watersesrin the Odra River basin, several
thousands river kilometres have been mapped upuo Along the watercourses, 270 IWS
+ 5 alleys have been registered (Madera et al, 2a0@& occurrence of RT in the riparian
zone of the PLA Poddlis many times higher. One of courses of the fadtigh rate of
anthropogenic impacts on watercourses in the Odrer Rasin, particularly in wide valley
alluvia. Man effects on the occurrence of big tralesg watercourses become also evident
in the actual PLA. Along watercourses subject terise river channel reconstruction, the
occurrence of IWS is zero (e.g. Bilovka, SedInBastoSovicky potok) (Rychtecka, 2006).
The density of IWS in the whole part of the PLA Eiids 1 tree/2.5 ha whereas the highest
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concentration of IWS occurs in the riparian zoneaofvatercourse. In the Dyje-Morava
floodplain, in the small area of Pohansko southRieclav, the density of big trees is 1
tree/4 ha (Suchiyova, 2002).

In the riparian zone of the PLA Paddthere are 21 species, hybrids and cultivars + 1
genusMalus Mill (Tab. 7), which is much lower diversity thamithin the Odra River
watershed where 33 species, hybrids and cultivergoody plants are registered (Madera
et al, 2000). This high species abundance is paglysed by the large extent of the area
from lowlands to foothills including wide and nawostream alluvia and various site
conditions resulting from that and partly by thecartence on the boundary of three
biogeographical sub-provinces: West-Carpathiangitah and Hercynian. In wide alluvial
plains of the Odra basin, there are 18 woody spegfievhich 3 belong to shrubs and 15 to
arborescent species. In narrow floodplains, inl t8@aspecies are registered of which 3 are
shrubs and 27 trees. Comparing the diversity irewiley alluvia of the Odra basin and in
the riparian zone of the PLA Paddve can find that the diversity of arborescentcegeis
higher in the PLA Poadl Thus, while comparing the diversity accordingtaticular GTG
in the Odra basin and in the riparian zone of thé APoodi, it is obvious that the
geobiocoenes in the PLA Pabtdhow higher species diversity (Fig. 3).

The databank of the PLA Poiddamounts to 26 various species and hybrids + dispe
unspecified genera dflalus sp.Mill, Betula spL., Populus spL. and Salix sp L.. In the
Dyje-Morava floodplain, some 10 species of IWS weegistered Quercusrobur L.,
Carpinus betulusZ., Ulmus laevis PallasPyrus pyraster(L.) Burgsd., Salix albal.,
Populus albal., Acer campestré.., Quercus cerrisl., Fraxinus angustifoliavahl. and
Crataegus monogyniacq.) (Suchyova, 2002).

Fig.3. Comparison of the biodiversity of particularGTG in the riparian zone of the
PLA Pood¥i and in the Odra river basin
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Comparison of health condition

In the area under studQuercus roburL. is the most abundant species creating the
substantial part of IWS in the area. Thereforejsitimportant to evaluate its health
condition. For the purpose of comparison, we uskd dbtained from the inventory of IWS
in the Dyje-Morava floodplain (Suchgva, 2002). In the PLA Podid the present condition
of Quercus roburl. appears to be excellent in more than 50% tree86% very good
health condition, in 17% slightly damaged, heavgndge occurs in 5% trees and only 1%
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trees shows dying or dead trees (Fig. 4). As fonalge to crowns, drying up crowns up to
25% is most frequent, namely in 18% trees. Remgidi2% trees showed more extensive
damage to crowns concerning drying up crowns (@&86). The other 70% trees did not
show symptoms of drying up. DamageQoercus roburl. trunks occurred only in 28%
trees. The most frequent damage occurred in forncratks (6%), insect pest (7%) and
wood-destroying fungi (5%). As for wood-destroyifugi, it referred mainly td*hellinus
robustus (P. Karst) Bourdot & Galzin anfbaedalea quercinglL.) Pers and partly to
Laetiporus sulphurouéBull.: Fr.), Bjerkandera adust@willd. ex Fr.) P. KarstArmillaria
mellea (Vahl) P. Kumm.,Trametes hirsutgWulf. Ex Fr.) andGanoderma resinaceum
(Boud.)

Fig.4. Health conditions of Pohansko and the PLA Ra¥i
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The majority of oak trees in the area of Pohanskehe Dyje-Morava floodplain are
approaching their end of life. The situation coldd partly caused by river channel
reconstruction of the Dyje and the Morava rivershi@a 1970s, which meant decrease in the
groundwater level and old oak trees were not abbdapt to these changes. There are 38%
dying or dead trees, 23% heavily damaged trees, 2&&s occur in very good health
condition and 26% trees are slightly damaged. G#tyof the total number of trees occur
in a very good health condition. At present, 36%e$r are quite dry, 30% trees show dry
crowns (more than half crown). On the other hamlly @3% trees show partly dry crowns
(maximally one quarter of crowns). Wood-destroyfnggi were found in 86% trees most
frequent beingristulina hepatica(Schaeff.) With.Phellinus robustugP. Karst) Bourdot &
Galzin,Daedalea quercindl.) Pers. and.aetiporus sulphureu@ull.) (Suchyiova, 2002).

Comparison of growth parameters of registered treewvith other regions

a) Areas with the same site conditions (charadiesis

Important woody species in the PLA P#iosvere compared with large trees in the
riparian zone of the whole Odra River basin. Frbmviewpoint of maximum GBH, it was
possible to compare 13 woody species, of whichegisg in the PLA Poddreach higher
dimensions than trees found in the Odra basin (Bab.Two willows Salix x rubens
Schrank with the GBH of 700 cm and one lindeha platyphyllosScop.also with the
GBH of 700 cm count for the biggest trees in tllraObasinAlnus glutinosgL.) Geartn.
with the GBH of 405 and 408 cm and height abouaB® 25 m as well as two big poplars
Populus nigra.. with the GBH of 628 and 680 cm belong to interastiees.
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Considerable number of trees in the PLA Rbakceeds trees from the Dyje-Morava
floodplain in growth parameterBraxinus excelsiot. with the GBH of 514 cm odlmus
laevis Pallas with the GBH of 620 cm belong among thé&wmer campestrd.. with the
GBH of 507 cmCarpinus betuluZ. with a unique GBH of 482 cnQuercus robut.. with
806 cm,Pyrus pyraster(L.) Burgsd. with GBH 303 cm anlopulus albal. with 606 cm
are among large trees of the Dyje-Morava floodp{@iab. 8) (Madra et al. 2006).

b) Other areas

Databases of “memorable trees” (MT) of the CzeclpuRéc were selected for the
purpose of comparison. At present, attention isl pmily to protected trees which are
included in the lists of MT. IWS of the PLA Pddaan be divided into two groups. In the
first group, those species occur, which are thendant subject of interest such as
memorable trees and, vice versa, in the secondpgitbiese trees occur, which are less
abundant in the list of memorable trees or do meupthere at all. In the most abundant
species of memorable trees such as pedunculatdimakiree, sycamore or European ash,
dimensions of trees registered in the studied wmege at the lower limit of trees registered
in the list of memorable trees in the CR (ReS§, 19%8b. 9).

Girth characteristics measured in the region ofRh& Poodri were compared with those
of trees registered in the list of “Champion treéshe British Isles” (Mitchell et al., 1990,
Johnson et al., 2003) and with the list of woodgcsgs from Belgian parks (Baudouin,
1992) (Tab. 9). A number of trees found in the PRdodi can be boldly compared with
sources mentioned above. As for woody species doguat the upper limit of dimensions
in the registration of British Isles and Belgiarrlgait refers tdSalix albal. with the GBH
of 720 cm,Ulmus laevisPallas with 620 cmJimus glabraHuds. Em. Moos with 389 cm,
Salix fragilisL. with 398 cm andalix x rubensSchrank with the GBH of 580 cm. Also
representatives of poplars, oaks or ash and lieestfound in the PLA Potidbelong
among the largest trees due to their GBH as cordpaith the registration of British Isles
and Belgian parks. It concerf@@uercus roburl. with the GBH of 666 cmTilia cordata
Miller with 430 cm andrFraxinus excelsiol.. with 514 cm. Sources mentioned above are
exceeded bgalix x rubenschrankwith the GBH of 580 cm anHopulus nigral. with the
GBH of 552 cm and, therefore they belong amongléngest trees of their species in
Europe. Allochthonoudllatanus x acerifolia(Aiton) Willd. with the GBH of 780 cm
reaches considerable dimensions there. However,otlter species can be compared with
sources mentioned abovécer platanoided.. with the GBH of 335 cmAlnus glutinosa
(L.) Geartn. with 340 cmAcer campestrd.. with 371 cm and als€erasus aviuniL.)
Moench with the GBH of 330 cm. Unfortunately, thige is registered as dyingesculus
hippocastanuni. with the GBH of 354 cmQuercus rubral. with 228 cm andRobinia
pseudoacacia. with the GBH of 265 cm occur at the lower limit

Description of succession stages on the basis oftoeence of important woody
species in the riparian zone

The occurrence of IWS in the landscape can denmamirsthe developmental stage of
succession at the given floodplain site. In the teres part of the area, the highest
percentage proportion belongsSalix albal. with 20.1%, the greatest proportion showing
in GTG Saliceta — fragilis inf(50%) as well as iIni glutinosae-saliceta suf26%), this
corresponds to the fact that it refers to the ahisuccession stages of a soft-wood
floodplain forest. From the viewpoint of GTG, alSalix x ruben$schrank shows again the
highest proportion (33%) iBaliceta fragilisinf. and inAlni glutinosae-saliceta su21%).
With advanced stages of succession the proporfianillow decreasesQuercus robuil.
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is a dominant species in final stages of successfdmardwood floodplain. The species
proves its increasing proportion fromini glutinosae-saliceta sup(9%) over Querci
roboris-fraxineta sup.(12.6%) toUlmi-fraxineta carpini sup.(12.7%), representing the
final stage of succession in wide alluvial plains.

Principles of permanent care of IWS

The principle of permanent care of IWS consistshef creation of the suitable pyramid
of abundances among particular categories: veterspresentatives, successors and
candidates. At present, the ratio among particcdéegories is on average as follows: 1: 6 :
30 : 42. To determine management, veterans andsemtatives are combined and, thus,
we obtain the following ratio: 1:4:6 (V+R: S : C).

Generally, the condition can be evaluated as faldar because it predicates that
representative trees have (in reserve) a sufficremmhber of successors or candidates.
Particularly high number of successors is importiinefers to trees, which show excellent
health conditions representing therefore promisinges. Great attention, care and
protection should be paid to this category. Astfar category of candidates it is necessary
to register a sufficient number of the trees opliyndistributed throughout the area. It is
supposed that only 1/3 of the trees will experigheestage of representatives because 1/3
of candidates is represented by trees of a verd g@alth conditions. The aim is to create
the similar pyramid of abundances of particularegaties. Therefore, it is necessary to
plant new trees in sites of a suitable localityeffiers to extensive meadows and banks of
some watercourses. The protection of natural regéine and young trees from game and
the collection of vegetative and generative maltdriam genetically certified plants are
important to preserve the gene pool of woody specl® improve the vitality of trees
occurring in localities with low groundwater leviélis necessary to carry out effective
revitalization measures.

CONCLUSION

Landscape-ecological functions of floodplain comitiea in alluvial plains are not
replaceable. In the past, areas of original floanipforests of the PLA Po#id gradually
decreased due to uprooting and burning in favowgoicultural land. Wood coming from
these forests was used as the source of fuel afdingutimber. At present, forest land of
the PLA Poo# occupies only 10%. Trees outside the forest dramimportant use.
According to a survey carried out in this area mangortant woody species (IWS) occur
in the PLA Pood.

There can be numerous species found there, whicheelxthe same species from other
floodplain sites in the CR due to their growth paesers being even comparable with other
European localities. Species diversity of IWS ip tiparian zone of floodplains is many
times higher than in the surrounding landscape edsehigher species diversity occurs in
narrower alluvial plains of smaller watercourses. wide alluvial plains, the highest
diversity is represented by the GTmi-fraxineta carpini sup.

The density of IWS in the PLA Pofids quite unique (on average 1 tree/2.5 ha) being
considerably balanced in particular groups of geobénes. The highest density (1.6 trees
/ha) occurs inJImi-fraxineta populi supBecause trees the GBH of 200 cm are included
there it is probable that the high rate of the o@nce of IWS will be preserved even in the
future. In the riparian zone of the watercourserehs higher concentration of IWS than in
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other biotopes, which is given by the method of aggament in the floodplain and by a fact
that a preserved natural watercourse occurs igitlem area.

To ensure species diversity and rich occurrencéWss in the landscape a pyramid
composed of veterans, representatives, successdrgamdidates was defined for every
species. Numerical proportion of particular speaieseases in the direction from veterans
and representatives over successors to candid@sscularly the abundant number of
successors represented by trees of excellent heafttitions reaching above-average,
however, not extraordinary dimensions is substhnfiheir importance consists in the
permanent provision of representatives in the leapls. Preservation of the species
spectrum of big trees is important to maintain gleae pool of autochthonous populations
and biodiversity in the landscape.
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Table 6. Species composition of IWS and their aburgshce with growth parameters and categories accordgto management in the

PLA Pood¥i

Repre- Candi-
Species Veterang sentativeg Successors  dates Number of trees Girth range | Height

1| Acer campestre * 7 11 12 30 100-371 14-38

2 | Acer platanoides * 7 1 5 13 200-335 12-40

3| Acer pseudoplatanus * 0 14 13 27 155-310 23-45

4 | Aesculus hippocastanu * * * 37 11+1 alley (26)-37 150-354 10-36

5 | Alnus glutinosa * 10 129 68 159+2 alleys (48) 207 73-340 17-44

6 | Betula pendula * * 3 3 6 130-291 13-26

7 | Betula sp. * * * 1 1 350 21

8 | Carpinus betulus * 2 24 18 44 136-292 18-39

9 | Cerasus avium * 1 6 10 17 182-330 16-30
10 | Fagus sylvatica * 1 6 1 8 256-480 25-38
11 | Fraxinus excelsior * 5 217 166 351 + 4 alleys (37 388 198-514 15-49
12| Larix decidua * * * 5 6 157-196 25-41
13| Malus sp. 1 1 0 1 3 211-225 8-11
14| Platanus x _acerifolia * * * 4 4 310-780 26-36
15| Populus balsamifera * * * 1 1 254 35
16 | Populus nigra * 20 42 82 123+1 alley (25144 217-552 22-47
17| Populus sp. 2 5 9 38 54 219-490 20-55
18| Populus x canadensis * 4 37 259 106 + 1 alley (183) 289 220-500 24-57
19| Quercus robur 9 62 508 532 1066+2 alleys (441110 140-666 17-48
20| Quercus rubra * * * 1 1 228 31
21| Robinia pseudoacacia * * * 12 22 130-720 27-39
22| Salix alba 19 46 77 277 326+3 alleys (92s)418 130-720 1,3 -43
23| Salix fragilis 3 34 8 21 68 140-398 1,4-29
24| Salix x rubens 7 16 17 102 142 135-580 1,1-37
25| Salix sp. * * 6 7 13 215-420 8-30
26 | Tilia cordata * 5 112 80 197 200-430 21-47
27| Tilia platyphyllos * 2 43 14 59 200-436 16-46
28| Ulmus glabra 1 14 8 12 35 208-389 26-45
29 | Ulmus laevis 1 15 5 7 28 196-620 27-42
30| Ulmus minor * 0 0 2 2 315-350 20-30

43 257 1283 1791 | Total 3374 trees
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Table 7. Species and numerical proportion of IWS irthe GTG of a riparian zone in the PLA Poodti

GTG AlS QFr Sf UFrc UFrp Contact Total
Species

Acer campestre * 2 * 2 * * 4
Acer platanoides * * * 4 * * 4
Acer pseudoplatanus * 1 * 3 * * 4
Aesculus hippocastanum * * * 2 * * 2
Alnus glutinosa * 2 * 5 * * 7
Betula pendula * 2 * 1 * * 3
Carpinus betulus * * * 6 * * 6
Cerasus avium * * * 3 * * 3
Fraxinus excelsior 8 20 * 48 2 * 78
Malus sp. * * * 3 * * 3
Populus x canadensis 7 16 * 45 10 2 80
Populus balzamifera * * * 1 * * 1
Populus nigra 4 20 1 54 4 * 83
Populus sp. 9 44 * 21 2 1 77
Quercus robur 7 27 * 61 1 1 97
Salix alba 21 28 3 108 2 * 162
Salix fragilis 3 18 * 30 * * 51
Salix x rubens 17 19 2 43 * * 81
Salix sp. * 4 * 7 * * 11
Tilia cordata 4 8 * 24 * * 36
Tilia platyphyllos * 2 * 4 * * 6
Ulmus glabra 1 2 * 1 * * 4
Ulmus laevis * * * 2 * * 2
Ulmus minor * * * 1 * * 1
TOTAL 81 215 6 479 21 4 806
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Table 8. Comparison in growth parameters of woodypecies in the PLA Poodi with the biggest trees from riparian zone of theDdra
river basin (without PLA Pood¥i; Madéra et al., 2000) and from the Dyje-Morava floodplan (Suchytiova, 2002, PoliSanské, 2002,
Dreslerova, 2006)

Species PLA Poodri Odra river basin (without Dyje-Morava floodplain
PLA Poodii)
Girth range Height (m) Girth range Height (m) Girth range Height (m)
(cm) (cm) (cm)

Acer campestre 100-371 14-38 - - 165-505 14-18
Acer platanoides 200-335 12-40 320-346 25 - -
Acer pseudoplatanus 155-310 23-45 220-400 20-30 - -
Aesculus hippocastanum 150-354 10-36 252-320 25 - -
Alnus glutinosa 73-340 17-44 252-408 20-25 - -
Carpinus betulus 136-292 18-39 - - 286-482 12-22
Cerasus avium 182-330 16-30 235 - - -
Fraxinus excelsior 198-514 15-49 265-360 30-35 249-260 20
Populus nigra 217-552 22-47 310-368 25-40 740 -
Populus x canadensis 220-500 24-57 350-420 - - -
Quercus robur 140-666 17-48 220-630 25-40 210-806 7-28
Salix alba 130-720 1,3-43 285-345 30 280-628 6,5-28
Salix fragilis 140-398 1,4-29 236-320 17-20 - -
Salix x rubens 135-580 1,1-37,5 220-700+ 17-30 - -
Tilia cordata 200-430 21-47 320-440 30-35 225-762 6-14
Tilia platyphyllos 200-436 16-46 285-410 25 - -
Ulmus glabra 208-389 26-45 230-420 25-35 - -
Ulmus laevis 196-620 27-42 260 30 200-582 4-32
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Table 9. Comparison in growth parameters of woodypecies in the PLA Poodi and the biggest trees from British Isles (Mitchélet
al., 1990, Johnson et al., 2003), Belgian parks (Bdouin et al., 1992) and “memorable trees” from Czeh Republic (CR) (Re§, 1998,
2003; Némec a kol., 2003)

Species PLA Pood¥i British Isles Belgian parks MT from
CR
Girth range | Height (m) | Girth range| Height (m) | Girth range| Height (m) | Girth range
(cm) (cm) (cm) (cm)

Acer campestre 100-371 14-38 420-465 17-27 200-327 15-25 375-480
Acer platanoides 200-335 12-40 332-364 26-32 154-384 15-30 410-530
Acer pseudoplatanus 155-310 23-45 361-823 27-40 315-78( 25-36 590-830
Aesculus hippocastanum 150-354 10-36 568-668 36-37 319-674 18-41] 120-577
Alnus glutinosa 73-340 17-44 235-521 15-32 184-40¢ 15-25 230-340
Betula pendula 130-291 13-26 138-386 26-30 207-33( 20-25 -
Carpinus betulus 136-292 18-39 458-568 18-30 - - -
Cerasus avium 182-330 16-30 223-533 18-31 304-32( 25-37 158-404
Fagus sylvatica 256-480 25-38 474-681 40-46 453-85§ 18-43 -
Fraxinus excelsior 198-514 15-49 285-1055 12-38 355-590 20-44 573-747
Platanus x acerifolia 310-780 26-36 179-367 35-48 - - 518-770
Populus nigra 217-552 22-47 710 24 227 32 172-808
Populus x canadensis 220-500 24-57 242-376 27-34 482-62( 28-40 335
Quercus robur 140-666 17-48 311-1369 14-45 503-985% 10-40 500-1706
Salix alba 130-720 1,3-43 282-747 10-31 345-74( 15-30 262-788
Salix fragilis 140-398 1,4-29 279-637 12-25 157-36% 30 520-545
Salix x rubens 135-580 1,1-37,5 352-430 23-28 284-400 15-24 -
Tilia cordata 200-430 21-47 367-823 16-40 312-9041 10-35 500-1122
Tilia platyphyllos 200-436 16-46 449-741 14-37 460-90( 10-30 560-1252
Ulmus glabra 208-389 26-45 377-703 25,5-41 310-327 20-34 237-685
Ulmus laevis 196-620 27-42 241 19 215-630, 20-32 243-470
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