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Complexes of Plant Associations in the Polish Western Carpathian Mts.: 
An Attempt towards Symphytosociological Analysis of Vegetation Maps 

- Anna Medwecka-Kornas -

SUMMARY 

Distributional patte rn of plant communities in two areas cf the Pol i ah Carpathian Hta. are 
compared. The comparlson 15 based on symphytosociological analysis of the exlsting phyto
Bocioloqica l maps. Same methodological problems are di9cussed and the Assoc!ati on complcxes 
(s iqmassociations) are described . 

ZUSA.MMENFASSUNG 

Das Verteilungsmuster der Pflanzengesellschaften zweier Gebiete de r Pol nischen Karpaten 
wird verglichen. Der Vergleich beruht auf synsoziologlschen Analyse n ber e its vorhandener 
Vegetationskarten. Einige methodische Fragen werden besprochen und die 1\ssoziatlonskomple Ko 
(Sigmas8oz!atione nl beschrieben . 

INTRODUCTION 

Phytosociological studies in the Polish Western Carpathian Mts. have been 
carried out for more than fifty years and Borne of these projects also in
clude a complete cartographic documentatlon. Multicoloured large scale vege
tation maps have already been published for same parts of the Tatra Mts., 
for Mt. Babla Gora and the Pieniny Mts., as weIl as for two sectors of the 
Gorce Mts. Recently apart of the Carpathian Foothills near Cracow has also 
been mapped. The seope of the present paper i. to compare the distributional 
patterns of plant communities in two parts of the Po11sh Western Carpathians 
of simllar geological structure, but differing in their altitude.: the low 
lying sub-montane area of the Wlerzbanowka Valley in the Carpathian Foot
hills and the Jaszeze-Jamne Valleys in the montane zone. of the Goree Mts. 
For the purpose of this comparison the method of symphytoBociolog1cal rele
vas taken from the maps will be used. Some general problems of the symphyto
soeiological area s urvey will also be discussed. 

MAIN FEATURES OF THE WIERZBANOWKA VALLEY AND THE JASZCZE-JAMNE VALLEYS 

The Wierzbanowka Valley is situated near the northern edge of the Carpathian 
Foothills, ca. 25 km S.W.S. of Cracow. It runs from the west to the east and 
ineludes an area of 11 km2 , ranging from 240 to 340 m of altitude. The re
lief is asymmetrie (the north-facing slopes being much steeper than the south
facing ones) and rather varied, with several sidevalleys and gullies. 
The geological substratum 15 composed of flysch sands tones and covered with 
loess-like deposits. Warp soils, gley s011s, brown forest soils as weIl as 
grey brown podzolic soils (sol less1va) may be d1stingu1shed. 
The annual sum of precipitation 15 ca. 630 mm, and the mean annual tempera
ture ca. 7-SoC. 
The whole area lies within the submontane zone of deciduous forests of oaks 
( q u e ~cu s ~obu~, Q. sess i lis), hornbeam (Cappinu8 betulus) and lime-trees 
(Ti Zia aordata) and acidophilaus forests of oaks and pi ne (Pinu8 8i ZV8Btri 8 ). 
The present landscape is dominated by arable fields (Fig. 1). 

The Jaszeze-Jamne Valleys, border1ng one another, are situated ca. 80 km S 
of Cracow in the south-eastern part of the Gorce Mts. (a part of the Western 
Beskidy Mts.), at the altitude between 600 m and 1200 m. High ridges and 
deeply incised valleys are the main relief forms of the area, the principal 
valleys running from N to S (Jamne) or from NW to SE (Jaszcze). 
The rock substratum consists of flysch sands tones and shales, some of them 
very poor in CaC03' and the other relatively rich in carbonates. Accord1ngly, 
there is a fair variety of soil types, including raw warp sOils, gley and 
peat -soils, acid brown forest soils and sligthly to medium podzolized soils. 
The annual prec1pitation i ncreases with the altitude from 800 mm to 1200 mm, 
and the mean annual temperatures decrease from +50 to +2.50 C. 
The present landscape is a picturesque mosaic of forest stands, arable 
fields, hay-meadows and pastures (Fig. 2). Two vegetation zones can be dis
tinguished. The lower montane zone with beech (Fa gu8 8i Zvatioa) , fir (Abi e a 
alba and spruce ( Picea ex cetua ) up to 1150 m and the upper montane zone 
domina ted exclusively by spruce. 
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Fig . 1: The l andscape c f th e Carpathiün Footh i li s in th e Wie r zbanowka Valley : 
arab l e f ie lds , me adows , orchards a nd f or e sts (Pho t . A. Medwecka-Kornasl . 

F1g. 2: The Jaszcze Vall e y in the Gorce Mt s . : the upper par t of the lowe r 
montane zo ne with a cable fi c lds , hay-rneadows , spr uce-fir forests 
and beech f o res t s (Phot . A. r-1cdv.'ccka -Kor nasl . 
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EIIRLIER PHY SIOGRAPH I CAL RESEARCH AND VEGETIITION MAPPING IN 'rii E STUDY IIREIlS 

ln both study a r eas compr ehensive surveys of envi r on me nt.81 conditio ns a nd 
the pl a nt cover we r e carr ied out by teams of vario us speci,al i sts. 'I,'he r e 
sea rch work i n ehe \\' ier z ba nowka valley was organized by t he In s t i tute of 
Bot.ny o f the J age llonian University of Cr acow, through H s I':colog 1ca l 
Fi e l d Station at Po lanka Ha ller , in the Jnszc z e-Jamnc Val ley a r scar c h 
group of t he Conunittee for Nature Conservation of th e Polish l\cademy of 
Sciences wa s working . Both projects conce rned the study of var l o ll s e nvlron
me ntal fe atures, the geologieal , geomo rpho logieal , hydrologieal , climatol 
ogical end pedol ogical ones , and of the correlations betwee n Lhc plant 
cover and a ll t l1ese tactors . Eve ry e l ement s tudie d was mapped i n 8 l a rge 
scale . In the phytosociologica l studies the Ce n tral European methods wa r e 
used (ßRAUN - BLANQUET 1964) and.the syn~axonomi c s ystem of t he polis h plant 
associations by MEDI,ECKA-KORNIIS , KORNIlS & PAWIWWS KI (1966 ) was adopted . Thc 
res ul ts of stud~es in the Wier zbanbwka Val ley a r e presently in the pr ess 
(HED\-lECKA-KORNA.S 1984) , and those from th e Jaszcze- Jamn e Va l leys ha v e a1-
ready been published (MEDWECKII-KORNII§ 1968 , 1 969 ) . 

The vege t ation o f th e IHerzbanowka Va lley was mapped in the scale o f 1: 5000. 
t·1 o re than 400 phytosocio l ogical rele ves were made by a ha l f a dezen cf sur 
veyors , a nd 26 sy ntaxa we r e distinguished. A gen e ra l i z e d v e rsion of: he ~\ap 
with detai l e d de scriptions is be ing publi s hed separately (MEDWEC Kß-KORNIIS & 
DUßIEL 1984). 
The vegetat ion oE the J aszcze -Jamn e Valleys was mapped by a t e am of sev e n 
worke!s in the sca l e of 1 : 10000 , and publ i shed in the same sca l e (MEDWECKII
KORN AS 1968 ). The c l assif ication cf plant commun i ti es used was based o n ear
l1er phytosoc101ogical papers f r om thi s r eg ion (MEDWECKII- KOHNIIS 1 955 , KOR
NAS So MEm\l C:C KA-KORNAS 1967 f KORNAS 1968) , a nd o n 80 addi tio na l r eleves fr o m 
t he mapping a r e a. The map i ncludes 24 s yntaxa : their de ta i l ed characteris 
tics were published by MEDWECKA- KORNAS & KORNA§ (1968 ) . 

On both maps the smallest stands shown ar e ca . 10 m x 10 m. Some fe w co mmu
nities , occur ing only on s ma l ler areas , are indicate d by dot s ignatures; 
tra n s itiona l sta nds between two conununit ies were mar ke d by hatching o f two 
co l ou rs. The t e r m "conununity " was used fo r uni form stand s c l early di s ti nguish 
ab l e i n t he field , but lackin g charac t c r istic species cf t he a ssociation . 
The na me s of s yntaxa above the as sociat io n l e vel we re used far f ragme ntary 
s tands of those ..... h ich combine the features of two er more pla n t a ssocia
tions . This was e . g. t he ease of the arable f i eld s , where the ve getation 
changcs fram yea r to yea r, according to t h e crop rotation . 

On be th maps - of the Wi e rzbanowka Va l l ey and the Jaszcze - Jamne Va l ley s -
the totalsurface area of each syntaxon was compute d and t he general patter ns 
of sta nd distribut ion we r e defi ne d . On th is bas is t he spa t ial commu n ity COIll
plexes (TUXEN 195 6 , SCHM I THU SEN 19 68 ) were dis ti nguished (Tab . 1) . 

Te b a 1. Sp.u.tal complexe6 o f p l .n t COll1 lr1u nitiea in Wie r z bo n6wk a Vtü ley end 

Jeezc2e .. Ja_n. VdhY6 (occo rd 1ng t o Hedwecko- KornD S . Ko rnpo 1 960 

Dn d Hcdw8c ko- Ko rIlM'. Dubiel 1962 ) 

Region "N ier:z.bön6wka J o ozcze- J o llln e 

24 0 _ 340 600 .. 000 000 - 1150 

Vo ll ey bot t oll s 
. 

Alno-Padio nJ 
Ti1io- Ca rp1-
n. t uo 

Alno t ua 
I n c"nao 

S lOpe f) Til1o -C erp l- Dant.rio- Oe n tur10 

Uppl and or lIIou nt a in Pino-Querce
rld geo 

F og_ t u .. J F e ge tum 
Ab1e t 1-
P1 e.a luil 

o Ci rcoco - Alnotu llI • Ca r i c l r OOlo tal.l- F,.. x l nuUI l1r.y"um to ) 

1150 - 1240 

P 1CO Olu m 
ßubno rliDlo 
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SYMPHYTOSOCIOLOGICAL ANALYSIS OF VEGETATION MAPS: ~lliTHODOLOGICAL REMARKS 

A new syrnphytosociological rnethod has rec~ntly been i~troduced i nto the stu
dy of plant cover (TUXEN 1973, RIVAS MARTINEZ 1976, GEHU 1979), and the num
ber of relevant publications is increaslng very rapidly (cf. TUXEN 1978). 
Thls rnethod airns at characterlzing the patterns on distrlbution of stands of 
varlous plant communities within the landscape units. It 15 based on the sym
phytosoclological releves, 1.e. on lists of plant assoclations (and other 
syntaxa) noted directly in the field, with an estirnated cover degree for 
each of thern (ln BRAUN-BLANQUET scale). By comparing a sufficlent number of 
"releves fl the "s igmassociatlons" or "synassoclations" are distinguished, 1.e. 
comblnat10ns of syntaxa wh1ch regularly occur together 1n the field under 
slmllar env1ronmental condi tions. It has been suggested to deHne the "s1gm
assoc1ations" rather broadly, as equivalents of the (spat1al) complexes of 
plant communit1es sensu SCHMITHUSEN (1968) or even more broadly, sensu BRAUN
BLANQUET (1964), and the "synassociations" much more narrowly, as equ1va
lents of only one major potent1al (or even actual) plant associat10n wlth 
all the minor communities which are normally connected with it (as its con
taet, substitute or dependent commun1t1es) - cf. the d1seuss10n in the pa
pers by BALCERKIEWICZ & WOJTERSKA (1978) and GEHU & GEHU (1978). 
Unt11 now all the analytical work in symphytosoeiologieal studies has been 
normally conducted through direct observat10n in the field. The present 
author would like to propose an alternative aproach based on an aposteriori 
analysis of a phytosociologieal map (of the actual vegetatlon),wh1ch has 
been drawn in the f1eld w1th the uBual methods of vegetat10n mapping. Such 
a procedure, wh1ch of course can be app11ed only lf the exist1ng map ia 
Buff1clently detailed, has some lim1tations, but also some serious advan
tages. 
Complete reg1strat10n of all the existing eommunity stands of an area may 
be made only in the field (each map being already more or less generalized) , 
and the dependence of commun1ty types upon hab1tat cond1tionB can most re
l1ably be d1scovered also from d1rect field observations. But cartographie
sI data can be used for the same purpose indirectly, through the comparl
Bon of vegetation mapB with other maps (e.g. the geological, geomorpholog
ical, pedological and climatological ones) . 
On the other hand, it is very easy to aBseBS the surface area covered by 
each plant community on the map, a task whlch becomes extrernely difficult 
when work1ng 1n the field, especially in a much diversified and covered area. 
A erltical question in symphytosoclological stud1es 1s - like in the phyto
soeiological ones - that of the proper selection of the study plots and that 
of their B1ze. In the present study each symphytosoc1010gical releve has 
been limited to pOBsibly un1form geomorphologieal units (valley bottoms or 
slopeB of uniform aspect). A complete list of syntaxa occurring under such 
circumstances has been noted, and the total number of individual stands has 
been counted, aB a kind of "landscape diversity index". It turned out that 
the opt1mum area f9r th1. purpoBe is usually ca. 1.0 km2 (similarly as found 
e.g. by RIVAS-MARTINEZ 1978 in the mounta1n areas of Central Spain). Such a 
large area, however, 1B only rarely found on both the narrow valley bottoms 
and the r1dges of the upper montane zone, where therefore smaller releve 
areas have uBually to be selected. It should also be noted, that on siopes 
the area measured on the map is smaller than the realone. This does not 
matter, however, becausc estimates are made as percentaqe of the area occu
pied by lndividual syntaxa. In both study regions about 75 % of the total 
study areas were covered by the symphytosociological releves, regularly 
scattered on the map •. 

SYMPHYTOSOCIOLOGICAL DESCRIPTIONS OF THE STUDY AREAS 

A. T h e Wie r z ban 0 w k a val 1 e y (Tab. 2). 
Three distinct elements appear on the table which illustrates the symphyto
soe10log1eal d1fferent1at10n of the W1erzbanowka Valley. Releves 1-6 concern 
the vegetation mosaic of the bottom of the main valley and its larger trib
utaries. From among the syntaxa which distinguish ßuch plaees the h1ghest 
presence degrees are reached by the wet hay-rneadow Ci~8ietum ~ivula~i8, the 
tall Bedge reedB of the Mag.no r!aY'iai on alliance and the wet hay-meadow -
Equioetum telma teia community of the Catthion alliance. Thls combinatlon of 
hygrophl10us commun1t1es 1s elearly 11m1ted to the wettest valley sectors; 
however, some drier sectors alternate with them, with a large share of less 
hygrophilous commun1ty types, e.g. the fresh hay-meadows of AY'Y'he"atheretum 
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el at i ori s (especlally ln their most moisture-requiring subassociation ,A. e. 
a Z ope a u~ e to8um). Differences between va rious sectors of the valley bottoms 
result from varlous depths of lnclsslon of the rivulets, presence of seepage 
areas under some slopes, and from the varlous degrees of artlflclal drainage 
of meadows. 
Releves 7-13 lllustrate the vegetatlon patterns on slopes and the adjacent 
areas of the plateau. Forest stripes o f the TiZio - Ca r pino tu m assoc i ation are 
present on all of them, but these are usually only ve ry small and fragme ntary 
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stands. Arable fields occupy large Area. with the communities of the Seaa li 
VioLetali a order (V icietum tetraoperma e , Eahinochloo-Setarie tum, and impover
isheo ~amio - Veponicetum politae ). alternating according to the crop rota
tion (DUBIEL • TRZCINSKA-TACIK. 1984). There are some differences between 
the north-facing and the south-facing slopes. the former being e.g. the only 
Bites of a few montane beech forest stands (Dentapio gZandulosae-Fagetum ), 
as weIl as the Prunetalia hedges on balks and field terra ces on steep slo
pes. More marked dlfferences, however, result from the human impac t . The 
symphytosociological releves are much more diversified in places where for
est stands have been preserved (rel. 7. 8. 9) and rnuch poorer in the partly 
agricultural areRS around the villages (rel. 11, 12). 

Releve 14 is quite different from all the others, it represents a 5mall 
lands lide area, with very peculiar habitat conditions. where flysch deposits 
exceptionally rich in calcium carbonate directly influence t he soils of the 
par~rendzina type and cause the occurrence of the calciphi lous segetal commu
nity of ~athyro -Melandri etum and t hermophilous grass land communities of 
Brachypodium pinnatum and the Arrn anath e r etum elatio ~i8 brizeto8um mediae . 

B. T h e Jas z c z e - J a m n eVa 1 1 e y s (Tab. 3). 

Table 3 includes mainly the symphytosociological releves from the l ower mon
tane zone of the beech forests (rel. 1-18): data from the upper montane zone 
of spruce forests, whlch ls very llmlted in the study area, are very scanty 
(rel . 19-2.1) and have been given only for comparative reasons . 

Up to the altitude of 800(900) m the valley bottoms form a well defined 
landscape element w1th itB own vegetation mosalc (rel. 1-S): Myricaria ger
manica pioneer thickets on gravel beds and the riverside alder forests 
Aln et um inaanae on deeper, more mature warp soils are its exclusive compo
nents. In some places. especially on older terraces, they are accompanied 
by small stands of meadows, pasture s, sedge mires, or even arable f1elds. 
Only very few beech stands were also noted in such places. Higher up the 
valley bottoms become so narrow that they nearly lose their individuality, 
the only plant community peculiar to them being the very rare and fragmen
tary tall farb commun1ty of the Pet aeitetum kabZikiani association . 

On the slopes 1n the lower part of the lower montane zone a c idophilous com
munltles are especially widespread. Secondary spruce stands of the Vaacinio 
Pioee tat ia orde r and oligotrophie pastures and heathlands cf the Ca ZZu no 
Nardetum associatlon display an especially high coverage and presence de
gree. The upper part cf the lower montane zone 15 eharaeterlzed by constant 
occurre nce of the Den tario glandutosae - Fagetum beech forest, its fertile 
variant belng e s pecially characteristic of this altitudlnal zone. 

Throughout the whole ve rtical range of this zone the following plant associa
tions are found in each or nearly each symphytosociological record: the 
e uthrophic sedge-mire Vaterian o-Caricetum flavae, the hay-meadow GZadiolo 
Agro stietum and the arable field community Geranio -SiZ enetum galZic~e (occur
ring in both the cereal cultures and the root-crops cultures; KORNAS, 1968). 

DISCUSSION 

As expected, the symphytosociological releves have very clearly demonstrated 
the marked differences between the commun1ty groups 1n each of the study 
areas. Only few plant assoclatlons occur in both of them, being usually rep
resented 1n each area by a different sub-unit (e.g. Cirsietum riv uZaris 
typia um 1n the Wlerzbanbwka Valley and c .~. alchemilLetoBum in the Jaszcze
Jamne Valleys). There are also some pairs of vicarious associations from the 
same alliance, e.g. the lowland hay-meadow A ~rh enatheretum elatio pis and 
the mountain hay-meadow GZadioZo -A gpo s tietum (A~rhenathepion) . On the other 
hand, several communltles ln each area exist with no equivalents ln the other 
(e .g. the CaZluno - Nardetum association of the Jaszcze-Jamne Valleys with no 
equivalent in the Wierzbanowka Valley, obviously because of lack of shallow 
oligotrophie altes in the latter). 
This comparison could be greatly refined through the use of exact methods of 
the numerlcal syntaxonomy for computing the floristic differences and sirni
larlties between various syntaxa. 

None of our symphytosociological r e l eves lacks anthropogenous cornmunlties, 
which have been created and are being maintained by human activities. Even 
in the lower montane zone of the Jaszcze-Jamne Valleys only two releves do 
not include arable fields, and in the upper montane zone man-made oligo-
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troph1c hay-meadows of H ie~ac io-Na~de t um 8 t~iot a e appear constantly over 
vast expanses. Only very limited areas could be found for releves wlth no 
traces of the human impact. 

In both study regions the relatively highest diversity of vegetation oceurs 
in areas where both natural (e.g. forest) cammunities oceur side by side 
with the man-made ones. The diversity becomes highly inereased in such pla
ces also because of the presence of transitional stands between two or more 
plant assoc1ations, which usually form secondary successional stages, con
nected with extensive land use. 

The number of community types per area units are higher in the Jaszcze-Jamne 
Valleys (up to 20 syntaxa / 1 km2) than in the Wierzbanowka Valley (up to 
13 syntaxa I 1 km2 - on the slopes). This is the result of more varied habi
tat types in the former region, espeeially beeause of the numerous seepage 
areas on the slopes and the contrasting eutrophie and oligotrophie soil ty
pes occurring one near another (as opposed to the uniformly meso- and eutro
phie soils of the Wierzban6wka Valley). 

On the grounds of our symphytosociologieal tables (Tab. 2, 3) several sigm
associations may be distinguished (2 in the Wierzbanowka Valley and 4 in 
the Jaszcze-Jamne. Valleys). They correspond fairly well to the main land
Bcape units and - with seme few reservations - also to "spatial community 
complexes" (Ta!>. 1) as described earlier by the present author (MEDWECKA
KORNAS & KORNAS 1968, MEDWECKA-KORNAS & DUBIEL 1984). Within these sigmasso
clations a large number of more narrowly defined synassoeiations may also 
be seperated, each one strictly corresponding to one potential natural plant 
association and all its substitutive communities. However, this does not 
seem to be always easy or even desirable because of the highly fragmented 
mosaie of habitats and vegetation stands, and sometimes also because of the 
extremely strong human impact upon the substitutive eommunities, whieh com
pletely blurs the original situation. 

The conclusion of the present study i5 that an a posteriorl symphytosoeio
logieal analysis of the eXisting vegetation maps is able to reveal a lot of 
new information, of elearly synthetical eharacter. It now remains to be 
checked how many more details could be added by a direct fleld survey. 
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