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Outlying occurren ces of broad-leaved lime n ear the timberline of Central European 
mountains are linked with comparat ively warmer , nutrien t- richer and avala n ch e
perturbed habitats impairing the competition of beech , spruce and d warf pine . Pa
rallel presence of companions, n ormally a ssociated w it h mi xed broad-leaved woodlands , 
provides evidence for the relic status of t he small population s of lime, left b ehind after 
the retreat of thi s species from the northern edge of its range and upper -montane b elt , 
achiev ed in the mid -Holocene period. 

Institute of B otany, Czechoslovak Acaderr.y o f S ciences, 379 8!! T i·ebon, Czechoslou iha 

Despite a dense coverage of the Central European territory by floristic . 
reasearch, not a single locality of any Tilia species has been recorded from 
the upper-montane and subalpine belt of the mountains, until the middle of 
this century. This state of knowledge is explicitly noticed by FEKETE and 
BLATTNY (1914: 269), ScHUSTLER (1918: 84), DoMIN (1931: 147), VINCENT 
(1933: 49), FIRBAS (1949: 176) and SVOBODA (1955: 322) . In recent decades 
this opinion has abruptly changed after a series of unexpected findings of 
small outlying populations of broad-leaved lime, Tilia platyphyllos ScoP., 
in the Sudeten and Western Carpathians (VuLTERIN 1954; SOMORA 1958; 
J ENIK 1959; JENiK, B URES and BuRESOVA 1983; BERNATOVA, HAJDUK and 
KLIMENT 1983). New collections and pertinent ecological observations brought 
about a number of questions referring to (1) upper limits of the range of 
Tilia species in Central Europe, (2) growth-form and life strategies of 
trees in marginal habitats, (3) effective factors enabling the establishment 
of pioneer forerunners or survival of outlying relic populations, ( 4) native 
s t a tus versus man-induced establishment of outlying populations, (5) 
difference between forerunner specie s in a forepost, and relic species 
in a refuge, (6) conservation aspects of outlying populations in European 
mountains. In the following treatise I intend to deal with these problems in 
the above given sequence. 

AL TITUDIN A L LIMITS IN THE AREA OF DISTRIBUTION 

With regard to l atitudinal and longitudinal boundaries, the range 
of the both native Central European Tilia specis (T. cordata MILLER, T. platy
phyllos Soop.) are satisfactorily described HEGI 1925; FIRBAS 1949; SVOBODA 
HUNTLEY and BIRKS 1983). While the former species penetrates beyond the 
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Tab. 1. - Reiteration of the reucnt findings of Tilia platyphyllas in the upper montane and 
subalpine belt of the Sudeten and Western Carpathians (for comparison a locality from t':iumava 
Mts.); for their situation see Fig. I; relevant growth-forms illustrated in Fig. 2 and Plat<' V 
and VI. 

Locality Habitat 

Krkonose Mts., Grassland/scrub, 
Pancava Cirque, :rn° slope to S.E.S., 
1130 m a.s.l. avalanche track, 

leeward, warm 

Hruby Jesenik Mts., Scrub on 35° slope, 
Velka Kotlina Cirque, facing E.S.E., 
1260 m a.s.l. avalanche track, 

leeward, warm 

/;;umava Mts., Mixed fore::;t, 
Cerny les, scree slope, 
near Zelnava, facing S.W., 
900 m a.s.l. moderately warm 

Mala Fatra Mts., Scrub on a cliff, 
Stratenec, above facing S.W., 
Prostredna Valley, loaded by snow, 
1380 m a.s.l. warm limeston e 

High Tatra Mts., Mixed forest, 
Kobyli Vrch, slope facing east, 
between 800 and lee a rea of a 
1000 m a.s.l. massif 

High Tatra l\Its., Precipitous slope 
near Tatranska of a glacial 
Lomnica, 1T).oraine 
885 a.s.l. 

Belanske Tatra Mts., Scrubby woodland, 
Cervena Hlina saddle, on precipitous 
between 1250 and slope, 
1350 m a.s .l. facing S 

\ 

Growth-form . 

Procumbent poly-
cormone, 
0.5 m high, 
chamaephyte 

Ascendant shru h, 
1.5 m high, 
nanophanerophyte 

Erect tree, 
20 m high, 
phamirophyte 

Ascendant shrub, 
up to 2 m high, 
nanophanerop hyte 

Erect tree, 
phanerophyte 

Coppice tree and 
scrub, 
phanerophyte 

1Coppice tree, 
up to 6 rn high, 
phanerophyte 

Heference 

JENIK 1959, 
1961 

JENfK, BURES 
e t BuREsovA. 
1983 

s. Kd':ERA 

(ma nuscript) 

BERNATOV . .\, 

HAJDUK et 
KLIMENT ] 983 

801\IOHA 1959 

SoMORA 1959 

VUJ.TERIN 1954 
SoMORA 1959 
SMARDA 1961 

63° N. in Finnland (KIHLMAN 1896) and Sweden (MASCHER 1977), the latter 
lim"e ceases growing ·spontaneously at about 54° N. on the continent (FIRBAS 
op. c.) and in Great Britain (PIGOTT 1969). With regard to altitudin al 
limits; earlier works express the view that Tilia platyphyllos "ascends 
mos~ly to lesser elevations than' T. cordata" (H"EG~ op. c.: 447) but new evi
dence brii:gs ~bouy 'the o:pposite c,o?clu'sio,rt (J?1:RBAS op. c.: 176; ' SvOBODA 
op. C.: 323}. . ' 1 

. ' • • I' 

While pursuing the altitudinal :rpaxima in the area lying to the north of 
the Danube, we should not forget to note the maxima reached by broad
leaved lime in the : Alp:s and Jura: Wallis up to 1790 m,' Tessin up to 1200 m, 
Jura au <;les Dqle, 1678 m, and.Sc:P,neeberg in Lower Aus.~ria 1550 m1 ,The last 
men~ioned lQca~ityi 1itselh1 classical area o~ Austrian bqta,ny, j~ , ~v.idently 
Qpntmled . by lime~tqne .mic:rocl~:rp,a~e .and . yicinity 9f the warm. . ~annonian 
Region .. Another locality .,outsiqe ~mr .a:rea· .of obse:rvations 'is , ~hat, of Tilia 
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intermedia, an assumed hybrid between T. cordata and T. platyphyllos, found 
at 1150 m in the glacial cirque of Hohneck, the Vosgue, by ISSLER (1909). 
To the north of the Danube findings of spontaneous Tilia platyphyllos 
never surpassed the 1000 m contour line : 948 m in the Bavarian Forest, 
612 rn in the Ore Mountains, 600 m in Krkonose range, 700 m in Bieszczady 
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Fig. 1. - Distribution of altitudinal maxima (bold numbor: i11di<'at • m a. :d.) roaeltod by 1'iti1r 
platyphyllos in the Central European mountains ; for furtl ioc de tail s see Tab . l. 

and 960 m in Pieniny (see FmBAS 1949; SouREK 1969; SzAFER 1959: 191; 
Zarzycki 1981 : 115). 

As mentioned above, recent findings revealed a few outstanding localities 
of Tilia platyphyllos in the upper montane and subaJpine belt of the Sudeten 
and Western Carpathians (Tab. 1). The series of new records was started by 
VuLTERIN (1954) reporting an outlying occurrence in Belanske Tatra, 
the limestone part of the High Tatra, at 1350 m a.s.l. (the altitude was 
corrected by SoMORA, 1959, aiving 1315 m). In his account of distribution of 
woody species in the High Tatra. 'oMORA (1958: .103) reported on an isolated 
populat,ion of coppice trees of broad-leaved lime on the S.E. slopes of a glacial 
moraine · near Tatranska Lom'.I(iica between 870 allcl '970 m a s.l. ; tne same 
author described single-trunlt' tTees of Tilia plat'yt.!_)Jiyllos on Kobyli Vrch, 
between 800 and 1000 m (SOM:ORA 1959). In conn ' ~tion with geobotanical 
survey of the Krkonose range, the Sudeten, JENiK (1959, 1961) described 
creeping scrub of broad-leaved lime at 1130 m in Hchustler Garden, Labsky 
Valley•(see Plate V.). Later, Buresova noted another outstanding altitudinal 
maximum (JENiK, BURES et BuRESov.A 1983) at 1260 m in Velka Kotlina 
cirq~e,' Hruby J esenik range, the Sudeten (Pl<1te VI). Finally, BERNA
Tov.A, HAJDUK and KLIMENT (1983) triumphed in reporting the absolute 
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:altitudinal maximum of Tilia platyphyllos at 1380 m on Stratenec, Prostred
na Valley, Mala Fatra Mts., the Western Carpathians. Still unpublished 
is the highest locality of Tilia platyphyllos in the Bohemian Forest (Suma
va Mts.) at 900 m in Cerny Les near Zelnava. All of the above mentioned 
·elevation maxima are illustrated in Fig. 1 (including the old record on 
.Schneeberg in the Lower Austria). 

GROWTH-FORM AND LIFE STRATEGY IN MARGINAL HABITATS 

Reports on altitudinal maxima of broad-leaved lime always refer to parti
cular growth-form adapted to local environmental factors. As it was in the 
case of northernmost latitudinal extremes, the populations in the remote 
mountain localities are represented mostly by coppice trees, low shrub s 
and even c-reeping scrub. It is a common experience that lime develops 
a broad range of growth forms - from tall broom-shaped trees in the closed
·Canopy woodland to stunted coppice shrubs in harsh or perturbed habitats 
on riverbanks and avalanche tracks. For the public, the widespread crown 
-developed in solitary lime trees seems to represent an ideal model tree. 
Man-affected forests are known for the occurrence of clusters of coppice 
trees produced by forester's cutting. 

The range of growth-forms encountered on the highly elevated locationH 
is summarized in Tab. 1. The maximum in the Bohemian Forest occurs 
within a closed-canopy upper-montane forest where mature trees developed 
from successful germination of viable seed. Other reports on highly elevated 
locations point out the coppice trees and scrub produced by coppicing of 
.disturbed trees. In the absence of human factor, the perturbation effects 
are caused by creeping snow, avalanches and water impact; the impact 
pressure of snow avalanches ranges between 5 to 50 t m-2, thus causing the 
same effect as man-made exploitation. SMARDA ( 1961) managed to observe 
the perturbation effects of an avalanche on the outlying population of broad
leaved lime in the Belanske Tatry and reported a ready coppicing from the 
remaining stumps. 

Fig. 2. - Range of growth-forms of Tilia platyphyllos developed in various habitats of Central 
Europe: 1 - single-trunk tree in a mature closed forest, 2 - polycormic coppice tree in perturba
tion-dependent or man-exploited woodland, 3 - solitary tree in the open air of a man-made 
landscape, 4 - polycormic shrubs affected by subalpine microclimate and snow pressure, 5 -
procumbent polycormic scrub affected by frequent snow avalanches. 
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Young twigs and trunks are flexible and curve under the impact of snow 
drifts and creeping snow. The basal portion of the s a b b 1 e -shaped twigs 
can root in the moist soil and thus secure - in the absence of viable seeds 
vegetative reproduction of lime in the harsh conditions. In the Sudeten, this 
mode of reproduction seems to counteract the occassional losses of specimens 
torn out by slab avalanches. The sabble-shaped twigs of Tilia platyphyllos 
in Velka Kotlina were found frequently rooting in the substrate and successive 
translocation of the scrub down the slope could be estimated. The growth
form of lime in Labsky Valley is still more extreme: slender and much 
contorted twigs (see Fig. 358 in JENIK 1979: 267) interlace the tussocks 
of dominating Calamagrostis arundinacea and, occassionally, root in the 
gaps where tissues of the lime come into contact with wet mineral soil. In 
this way a true polycormone is created and it is hardly possible to distin
guish individual specimens. In the wide range of growth-forms (Fig. 2) the 
prostrate scrub, obviously, represents the ult,imate adaptation towards 
harsh subalpine conditions, particularly, towards the disturbance by ava
lanches. Indeed, it is fairly curious to find life twigs of lime associated with 
arctic-alpine species, such as Anemone narcissiflora (see Fig. 23 in JENIK 
1961: 51). 

At its absolute altitudinal maximum in Velka Fatra Mts., Tilia platyphyllos 
survives as a polycormic shrub consisting of 4 larger limbs and 6 smaller 
branches curved under the pressure of snow (BERNATOV .A, HAJDUK and 
KLIMENT op. c.: 914). The same growth-form was described from the northern
most localities in Finnland (KIHLMAN 1896) where Tilia cordata occurred in 
peat bogs and on riverside. 

Neither flowering nor fruiting specimens of broad-leaved lime were found 
at the altitudinal limits in the Sudeten and Western Carpathians. Also there 
are no seedlings which might indicate the generative life-cycle. This can 
be explained by difficulties in pollen-tube growth and fertilisation which 
requires higher temperatures, as shown by PIGOTT and HUNTLEY (1981) 
for Tilia cordata. The vegetative reproduction, however, can secure 
successful survival of small populations or polycormic shrubs for many deca
des, better for several centuries. 

CON TROLLING HABITAT FACTORS 

Precipitous slopes, avalanche tracks, screes, cliffs and riverbanks provide 
the shelter of broad-leaved lime at its altitudinal limits in the Sudeten and 
Western Carpathians. In the absence of direct measurements, the controlling 
habitat factors must be derived from general observations made by individual 
botanists with regard to bedrock, orientation and insolation of the slope, wind 
exposure, snow pressure and avalanche action. 

VuLTERIN (1954) described the highest locality in the Tatra as a precipitous 
scree cone facing south; SMARDA (1961) reported actual avalanche action; 
snow drift could be explained by leeward situation with regard to prevailing 
orographic winds blowing through the system of Pfodni and Zadni Med'o
doly valleys {JENIK 1958, 1961: 348). According to BERNATOVA, HAJDUK 
and KLIMENT (op. c.) the locality in the Mala Fatra seems to be supported 
by the southern exposure of a precipitous slope and by a "thermo-orogra
p hic system," i.e., favourable arrangement of relief and insolation, enabling 
the · ascent of warm air from the heated headwalls of the limestone valley; 
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snow pressure is also accounted for. The two altitudinal maxima in the 
Sudeten are distinct by their position in the "leeward turbulent space '' of 
" anemo-orographic systems" (JENiK 1961). The environmental reginw 
in the Schustler Garden, Krkonose range, has been explained after long
term observations and measurements summarized by STURSA et al. (J 973); 
the habitat peculiarities of Velka Kotlina cirque are clarified in a monogra pb 
by JENiK, BURES and BURESOVA (in prep.). Both Sudetic localities are 
favoured by morning and midday insolation and perfectly sheltered agairn;t 

N 

w E 

s 

Fig. 3. - Illustration or' the vis ible horizon at the hig hly sit uated r< fuge of 'l'i lin platy7;hyllos 
at I laO m a.s.1. in the Labsky Valley, Krkonose range; inrli v idual radii repre. en t a scale of 
mea sured ve rtical angles from 0° (at t he c ircumference uf t he diagram) to 90°. (in the centr<1) ; 
white area marks the opene; · to morning and mirlday inso lat ion from E anrl R, an d she lt<·r·im.( 
ffect s aga in t prevailing western winds . 

prevailing western winds (Fig. 3); heavy sµ9w drifts and avaianches dist .t~rb 
the ,competitio:µ of K-strategy species; en;richme~1t of sojJ by calcium has 
been proved , by, both measurements and jndirect evidence of calciphilou l-\ 
companions. 

Warm, lime-rich and. perturbation-dependent habitats se~m to unify the 
localities of the al~itudi.nal ~axi~a of Tilia platyphyllos. No doubt, creeping 
snow and snow av~laync4e~ iact . as contraversial factor preserving, on the 
whole, the .sites against ir~yasion of competitive trees or gra,min<;>ids, ~nd, 
simultaneou~ly, ;keeping .the growth-form 9f lime. in a. shrubby stage. In thr 
absence of snow, pressure~ the f~v~urable .micro9limate may allow individual 
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limes to grow as a straight single-trunk tree, such as the 4 m high and lO 'cm 
t hick specimen growing at 1220 m a.s.l. in Velka Kotlina (see the "Podpera 
Jfock" in JENiK, BURES and BURESov.A 1983). 

NA TUR AL OR :VJ AN -INDUCED OC'CU RR E.NC'E '? 

Discovery of the outlying localities of broad-leaved lime in the Sudeten 
caused some doubts about the origin of these individual woody plants 
or polycormones. Floristic exploration in the past and numerous lists of 
species published from the Labsky Valley and Velka Kotlina in the past 
made it unbe lievable that lime could grow as native species in the subalpine 
belt of the Sudeten. In the latest monograph of the Krkonose flora, SouREK 
( 1969: 281) denies the indigenous status of the Tilia platyphyllos scrub in 
Labsky Valley. An altitudinal gap of more than 500 m between the upper 
limits of the common occurrence of Tilia platyphyllos (about 600 m a.s.l.) 
and the outlying location ( 1130 m a.s.l.) seems to be a puzzle, particularly 
in view of the heavy nut-like fruit whose bracteole acts as a modest means 
in anemochorous distribution. Foresters planning avalanche control in the 
bvth above mentioned localities could have planted experimental trees whose 
relics are the crippled shrubs found here today. Also, the frequented tourist 
trails in the vicinity and occassional jokes of irresponsible botanists might 
have been the source of unexpected findings. 

The strongest evidence for believing Tilia platyphyllos is native in the 
two above mentioned Sudetic localities is the genera.I ecological similarity 
of habitat, and floristic aspects. Facing similar decision PIGOTT (1969: 
502) put it clearly: "Probably the strongest evidence ... is its close association 
in every site with an assemblage of other species of which some have a rather 
restricted distribution in Britain as a whole" . And this iQ the case of the 
outlying localities of broad-leaved lime in Labsky Valley and Velka Kotlina, 
where Corylus avellana, another extremely rare woody species, grows side · 
by side with lime (Tab. 2). Other species, such as Acer pseudoplatanus , Betula 
wrpatica and Daphne mezereum, illustrate similar development of these 
indigenous communities described as the Bupleuro-Calamagrostietum arun
dinaceae and Daphno-Aceretum, respectively. In the broader surroundings of 
the both localities compared, there thrives a species-rich native flora described 
in detail by JENiK and Kosrnov.A-KucERov.A (1964: 76 - - 1:>5) and JENIK, 
B11RES and BuRESov.A (1983); a number of herbaceous species represented by 
small populations was never suspected as " allochtonous ., element introduced 
by man. 

The remote and less accessible localities of Tilia platyphyllos in the sub
alpine belt of the Western Carpathians were never suspect.ed to be planted 
by man. As described by the authors quoted above, natural est ablishment 
of these outlying populations can be taken for granted. 

FO H.ERUNNER OR REL lC P LANT:-1 '? 

lf the native status of the outlying occurrences of Tilia platyphyllos in 
the Sudeten and Western Carpathians is accepted, the question of the perti 
nent chronology must be examined. In an earlier work explaining the succes
sional trends in the Sudetic glacial cirques, I have treated the isolated small 
populations of (sub)thermophilous woody plants as forerunners marking 
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the progress of pioneer species into the subalpine belt (JENIK 1961: 286). 
A reference to anemochorous dispersal by SouREK (1969: 58) also suggests 
recent establishment of Tilia platyphyllos on its subalpine locality in the 
Krkonose range. BERNATOVA, HAJDUK et KLIMENT (1983: 916) are al so 
inclined to explain the absolute altitudinal maximum in mountains lying 
to the north of the Danube as a foreposte. The findings of Tilia platyphyllo.s 
in the High Tatra were explained by SOMORA (1959: 104)'as relic specime ns 
surviving from the warmer Postglacial period. The latter opinion conforms 
to the earlier assumptions of generally raised altitudinal limits of broad
leaved trees in European mountains (see, e.g., SCHARFETTER 1938: 338). 

The forerunner/relic problem should be answered in agreement with the 
palynological evidence summarized by FIRBAS (1949) and HUNTLEY 
and BIRKS (1983). These works show an obvious difference between the 
current area of distribution of Tilia sp. and its maximum extent in the mid
Holocene time. FmBAS (op. c.: 177) concludes that "the current northern 
limits must - at least locally - represent a retreat line from the Warm 
Period" . The same author remarks (op. c.: 182) that the restriction of Tilia's 
range is connected not only with general climatic deterioration, but 
also with successive expansion of spruce, beech and fir. Mapping 
of pollen data on an European scale by HUNTLEY and BIRKS (op. c.) showed 
obvious progress of lime in the past, beyond the present limits of distribu
tion; expansion north-westwards and coalescence of isolated centres continued 
until 5000 B.P. 

We can assume that expansion of Tilia species in the mid-Holocene period 
proceeded more or less simultaneously both in horizontal and vertical 
direction. LozEK (1973, Appendix B) estimated that in the second half of 
the Epiatlantic Era (about 5000 B.P.) the upper forest limits in Central 
European mountains reached a level about 200 to 300 m higher than that 
observed today. Progress of broad-leaved trees, including Tilia platyphyllos, 
across the montane belt towards the subalpine belt was enhanced by slightly 
warmer and drier climate, and by minor competition of beech and spruce, 
the two later dominants of the montane belt. The community of mixed broad
leaved woodland easily reached the sheltered and microclimaticaly favoured 
valleys, particularly the abandoned glacial corries loaded by lesser snow 
drifts and affected by fewer avalanches. In the Sudetic carries the past expan
sion of the mixed broad-leaved woodland is marked by the relic populations 
of Asarum europaeum, Asperula odorata, Campanula persicifolia, Care.r 
sylvatica, Hepatica nobilis, Melica nutans, Pulmonaria obscura, Rubus sa:ra
tilis, and by many other forbs and grasses. 

In the late-Holocene period the upper forest limit was lowered by the 
deteriorating climate and the mixed broad-leaved woodland eliminated 
by closed-canopy beech and spruce forests . Both in the Sudeten and in 
the Western Carpathians resumed avalanche action and pressure of 
snow drifts were the only protection of small relic populations against the 

Tab. 2. - Comparison of habitat factors and community in the twc refuges of T i lia p laty;Jhyllos 
in the Sudeten; K - Rchustler Garden in Pancava Cirque, Labsky Valley, Krkonose Mountaills 
(recorded on 3rd November, 1984) ; HJ - FirbaF> ~lant in Velkfl K otlina c irque, Hruby J e,;<'nik 
Mountains (rec.orded on 8th AugUF;t 19n); cover values of plant populations after Braun -Hlan
quet's scale . 
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Altitude 
8lopo aspect 
Hlope inclination 
Parent rock 
Hoi l enrichment by lime 
::\ficroclimate 
Avalanc he action 

Shrub layer (cover) 

Acer pseudoplatanus L. 

Refuge 

!Jetula carpatica WAL DST, e t KIT. 

Corylus avellana L. 
Daphne mezereum L. 
Picea abies (L.) KAJtSTEN 

Rosa penduli11a L. 
S"lix silesiaca v\1rLL11. 
']'ilia platy71hyllos RcoP. 

Herb layer (cover) 

Cnlamngrostis rinmdinacea (L.) RoTJJ. 

Digitrilis gra11cl'~flora l\lrLLim 
Dryopteris filiJ.:-m((s ( L .) SCHOTT 

8 en ecio * nernorensi8 L . 
Silene vulgaris (;\loENCH) G ,\l<nE 

f'acciniurn rnyrt-illw-:1 L. 

Anemone nurcissiflora L. 
Calamogrostis villosa (CHAIX) Gi\!ELTN 

G'i rsi·um heterophyllum ( L .) H1LT,. 
Gentiana asclepiadea L. 
I' accin·i·um vitis-idaea L. 

A conitum callibotryon H.cHB. 
A ctaeu. spicata L. 
A 11geliw sylvestris L. 
A sarum europaeum L. 
.~thyriumjilix-femina (L.) ROTH 

Rnpleurum *vapincense (V1LL.) T onoit 
'onvallaria mnjalis L. 

(,' pmnium sylvnticum L. 
Lrt8Prpitium m·changelica vVL LI•' i,11 JACQ. 

l'hyteuma spicatum L. 
Pleurospermum austriacurn HOFF ~1. 
Potentilln erectn (L.) RAEUS CHEL 

Ranunculus platan·ifolius L. 
Sedum maximum HoFFM. 

, 'olidago virgnurea L. 
l'eratrum *lobelianum (BERJ H.) Hc11n. 

AHSoC'iation 

1130 m 
H.E.S . 

K 

30° 
Granite 
Likely 
Loowu.rd, warm 
Froqunr: t. 

20 % 

'i 

3.:3 
! .2 

+ .2 

100 % 

:~. :~ 

I 

-r 
:~. :~ 

lJupleuro
Oalamagrostieturn 
.J1rnfK 1961 

H.J 

1260 m 
E.S.E. 

35° 
Phyllite 
Ob.vious 
Leeward, warm 
Frequent. 

GO% 

2.2 

+ 
-L .2 

1- .2 

+ 
:u 

70 % 

t 
l.l 

l. 1 

-f 

r 
2. :l 

+ 
+ 
+ 
-! 
+ 
--! 
+ 

+ 
+ 
+ 

Da.phno-A ce
return J-E f 1<, 
BURES, BURl<JSO

VA 1980 
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shade and root competition of beech and spruce. Beside th enumerous herbs, 
shrubby wood species, including Tilia platyphyllos, survived in small refuges. 
It is this general trend of postglacial succession, and evidence of numerous 
<mtlying plant populations which bring us to a conclusion that the abov 
described altitudinal maxima of broad-leaved lime represent gen uin c 
relics. In Fig. 4 the variant No. 3 represents a case of terminated life history 
of broad-leaved lime at its present-day altitudinal maximum; variants No. 4 
and 5 are the two possib le ways of its future development. 

COXSERV .\TlOX C O~CERK 

The outlying refuge of 'Pilia pla.typhyllos in mountains to the north of the 
Danube are of great va1ue for the bioaeographical image of Central Europe, 
and for palaeoecological studies of zonation and vertical distribution 
of vegetation belts. These localities deserve further observation and, possibly, 
monitoring of growth, reproduction and decline of individual polycormi c 
specimens. Taxonomic evaluation of all .relic shrubs will be de irable. Obsel'
vations of herbivorous insects may also contribute towards ep ion to 1 ogy of 
plant d istri bu t ion in Centra.1 Europe. 
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For the above given reasons it is desirable to preserve the outlying localities 
of broad-leaved lime in untouched, natural conditions. Upon the first view 
this goal seems to be already achieved by the appurtenance of Sudetic and 
West Carpathian localities to national parks (Krkonose National Park, 
ratra National Park) and protected landscape reserves (Jeseniky, 
Sumava, Mala Fatra). Even more, the two Sudetic localities belong to two 
strictly protected nature reserves. However general acidification of the 
rainfall and pollution of the air bring about large-scale alteration of soil 
and vegetation in all Central European mountainR. The locality in Labsky 
Valley is strongly endangered by deposition of ash particles and acidi
fica tion of rain and snow, caused by large power stations using low-quality 
brown coal. Velka Kotlina is in the endangered zone, too. The air and soil 
pollution may prominently shift the balance between the woody plants, 
forbs and grasses, and, eventually, disturb the relic populations. Exaggerated 
<-1, valanche control may also create unpredictable shifting of community 
structure, e.g., in favour of spruce or dwarf pine. Lack of proper under
standing of the role of avalanches in the outlying refuges (SouREK 1969; 
SMARDA 1961) may result in "reforestation" of the respective avalanch 
paths a step actually executed in Velka Kotlina Reserve only a few years 
ago . 

f\OUHRN 

V prubehu poslednich desetileti byla ve stfodoevrops kych Jwrac h Beverne ocl Dunaje zjistena 
nova vyskova maxima lipy velkoliste. Tyto pozoruhodne lokality lezi v subalpinskem stupni 
Vysokych Sudct a Zapadnich Karpat a maji n ektere spolecne stanovistni v la8tnosti: jso u ve srov
na,ni s okolirn teple jsi, jejic h puda je bohatSi na ziviny a struktura rostlinne ho spolecenstva je 
rusena tlakem snehovych zaveji i lavin. Diky sve vytecne pahizove vymladnost i a schopnosti 
zakofo r'iovat polehave vetve se lipa na lokalitach udrzuje navzdory konkuroncnimu tlaku buku, 
smrku a kosodfoviny. Soubezna pfit.omnost fody dalsich vzacnych clfov ·n, bylin i zivocichu, na 
nichz clo.vek nema pfimy zajem, sveclci pro pi'irozeny vyskyt lipy na techto izolovanych mistech. 
Kdyz vezmeme v l'1vahu soucasn e poznatky o vyvoji arealu smisenych li stnatyc h lesu a jmeno
vite lipy v e stfodni Evrope v prubeh u postglacia lu, dospejerne k zaveru, Z8 ojecl inele vyskyty lipy 
velkoliste v s ubalpim;kJch polohach jsou skutecnymi relikty z epiatlantika, kdy se horni hranice 
Jcsa i hranice rozs ifoni narocnejsich clfov in vyznamne posunula clo vyssich nadmofskyc h vysek. 
Rucletske vyskyty lipy ve vyssich polohach jiz trpi p n'.1myslovymi imisemi a kyselymi srazkami 
it vsechny lokali ty je zacloud c hranit pfoct n cuvttZonym zalest"JOvanim, pramenicim z n eporozu
meni ekolog ic ke rol i snohovych lavin. 

A c kn ow l e clgemen t 

Thanks are due to Drs . S. Kucera, L. Soukupova-Papackova anrl K. Pracl1 for the ir help in 
preparation of thi s pape r . 
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PU.ESLIA 58 TAB.V 

Plate V. - Growth-form of Tilia platyphyllos in the subthermophilous Bupleuro-Calamagros
tietum arundinaceae community at 1130 m a.s.l. in the Sc hustler Garden, Pancava Cirque, Labsky 
Ya1!ey, Krkonose Mts. (photographod in 1957). 

J. Je ni k : Attitudinal maxima of Tilia platyphyllos 



PRESLIA 58 TAB. VI 

Plate VI. - Growth-form of Til ia p!a~yphyllos in the D aphno-Aceretum community at 1240 m 
a.s.l. on the Firbas Slant, Velka Kotlina c irque, Hruby J e3enik Mts. (photographed in 1978). 

J. Jeni k : Attitudinal maxima of Tilia platyphyllos 


	ABA0070032778619860000000219.tif
	ABA0070032778619860000000220.tif
	ABA0070032778619860000000221.tif
	ABA0070032778619860000000222.tif
	ABA0070032778619860000000223.tif
	ABA0070032778619860000000224.tif
	ABA0070032778619860000000225.tif
	ABA0070032778619860000000226.tif
	ABA0070032778619860000000227.tif
	ABA0070032778619860000000228.tif
	ABA0070032778619860000000229.tif
	ABA0070032778619860000000230.tif
	Preslia 58-3 (1986) obraz pril.pdf
	ABA0070032778619860000000309.tif
	ABA0070032778619860000000310.tif
	ABA0070032778619860000000311.tif




